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LOI CAM TA

Dé hoan thanh luan an Tién Si, ngoai sy nd lyc cua ban than trong qua trinh hoc
tap, tdi con nhan duoc su hd tro va gitp do tan tinh cua quy Thay, Co va dong nghiép.

Xin chan thanh, dic bigt bay té 10ng biét on sau sic dén:

PGS.TS. Nguyén Thi Thu Nga, nguoi dd huéng dan, dinh huéng, hd trg, tao
diéu kién va giup d& toi trong sudt qua trinh nghién ciru. C6 da danh cho t6i nhiéu thoi
gian, tdm strc, cho nhiéu y kién, nhan xét quy bau dé t6i hoan thanh luan an.

PGS.TS. Tran Thi Thu Thay, ngudi di tan tinh huéng dan, chi day, gop y va

luén quan tdm, dong vién, nhac nhé kip thoi dé toi ¢d thé hoan thién luan &n.
Xin giri 167 cam on chan thanh dén:

PGS. TS. Lé Van Vang, PGS.TS. Lé Viét Dling va GS. Kaeko Kamei da tao
diéu kién dé t6i duoc tham gia vao du an JICA, tao diéu kién cho t6i sang Nhat dé hoc
tap nang cao kién thyc chuyén mén, phuc vu cho nghién cau luan an;

Chan thanh gui 10i cam on sau sic dén Ban Giam Hiéu trudng Pai hoc Can
Tho, Khoa sau Pai hoc, Khoa N6ng nghiép, phong Pao tao va cac phong ban chuc
ning khac ctia nha trudng da tao diéu kién thuan loi cho téi trong qua trinh hoc tap va
nghién cuu.

Xin cam on quy Thay, Co va cac anh, chi dong nghiép trong Bo mon Bao vé
Thuc vat, nhitng ngudi da giang day va gitp d& cho t6i trong subt qua trinh hoc tap,

huéng dan cac chuyén dé trong chuong trinh nghién ctu sinh;

Cam on cac em sinh vién, nhitng nguoi da khong ngai kho khan cung voi toi di
thu mau, thuc hién nghién cau dé hoan thanh luan an;

Cudi cng, xin thanh kinh biét on Ba, Me ngudi da sinh thanh, nuéi dudng, day
dd toi nén nguoi. Cam on chong va 2 con trai lubn ¢ bén canh, dong vién, chia sé, gidp
t6i c6 thém dong luc dé phan dau, vuot qua nhitng kho khin trong sudt qua trinh

nghién cau luan an.

Poan Thi Kiéu Tién
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CAM POAN KET QUA NGHIEN CcUU

T6i xin cam két quyén luan an 1a do ban than nghién ctru sinh thyc hién, khong do
nguoi khac lam thay, cac tai liéu tham khdo dugc nghién clru sinh xem xét, chon loc
k¥ ludng va trich dan day du, két qua néu ra trong luan an duoc hoan thanh dya trén 01
két qua nghién ctiru hoc vién va 06 sinh vién, cac két qua cua nghién ciru nay chua
dugc dung cho bét ¢ luan 4n cing cip nao khac.

CANBQ HUONG DAN1 CANBQHUONGDAN2 TAC GIA LUAN AN

——

NGUYEN THI THU NGA TRAN THI THU THUY POAN THI KIEU TIEN
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TOM TAT

Luan &n duoc thuc hién trong diéu kién phong thi nghiém Bénh cay va nha luéi
thuoc Bo mon Bao vé thuc vat, Khoa Néng nghiép, Trudong Pai hoc Can Tho, ving
trdng I0a tai tinh Vinh Long va Vién Ky Thuat Kyoto Nhat Ban tir 2015 dén 2019.
Luan an “Nghién cau sir dung thuc khuan thé trong phong tri bénh théi hat trén la do
vi khuan Burkholderia glumae” nham tuyén chon nhitng dong thuc khuéan thé trién
vong c6 hiéu qua trong phong tri bénh théi hat lGa do vi khuan B. glumae & diéu kién
ngoai dong, tir d6 khang dinh hiéu qua caa bién phap sinh hoc str dung thuc khuan thé
trong quan ly bénh théi hat lGa, gép phan giam luong thuc hda hoc trong méi trudng.
Luan an dugc hoan thanh véi cac noi dung chinh nhu sau:

Noi dung mot 12 phan 14ap, tuyén chon thuc khuan thé va vi khuan gay bénh théi
hat l0a. Phan Iap duoc 112 dong thuc khuan thé va 60 dong vi khuan gay bénh thdi hat
lGa tai chin tinh dong bang sdéng Ctru Long cua Viét Nam. i chon duge 8 dong thuc
khuan thé (®BurTV25a, ®BurDT46, ®BurDT47a, ®BurDT47b, ®BurDT48a,
®BurVL34, ®BurVL39, ®BurAG58) ¢ phd ki sinh rong trén nhiéu dong vi khuan
gay bénh théi hat (chiém khoang 75% trong tong sé vi khuan gay bénh théi hat), dong
thoi ciing chon 6 dong vi khuan (BurVvL21, BurDT46, BurDT50; BurDT51, BurKG52,
BurKG57) gay bénh thdi hat bi nhiéu dong thuc khuan thé ki sinh (chiém 55% dong
thuc khuan thé ki sinh). Tiép theo, xac dinh dwgc 6 dong vi khuan (BurVL21,
BurDT46, BurDT50; BurDT51, BurkKG52, BurKG57) gay bénh théi hat lta bang ky
thuat sinh hoc phan tor véi cip moi dic hiéu 1416S/1414A 1 loai Burkholderia
glumae. Qua danh gia kha ning gay hai bénh thdi hat lGa cua 6 dong vi khuan B.
glumae (BurVL21, BurDT46, BurDT50; BurDT51, BurKG52, BurKG57) da tim ra
dong vi khuan BurDT46 duoc phan 1ap tai Bong Thap gay bénh thdi hat cao hon céc
dong vi khuan con lai. So sanh kha nang phan giai caa 8 dong thuc khuan thé
(®BurTV25a, ®BurDT46, ®BurDT47a, ®BurDT47b, ®BurDT48a, ®BurVL34,
®BurVL39, ®BurAG58) trén vi khuan BurDT46 da xac dinh duoc bdn dong thuc
khuan thé (®BurVL 34, ®BurAG58, ®BurDT47a va ®BurDT48a) cho duong kinh
phan giai cao hon cac dong thuc khuan thé con lai.

Noi dung hai 14 danh gid kha niang phong tri bénh thdi hat do vi khuan B.
glumae cua cac dong thuc khuan thé trién vong trong diéu kién nha ludi. Pau tién,
khao st kha nang phong tri bénh thdi hat Ila do vi khuan B. glumae DT46 ciia bon dong thyc
khuan thé trién vong (®BurVL 34, ®BurAG58, ®BurDT47a va ®BurDT48a) vai viéc Xt
ly tirng dong don 1& hay hén hop 4 dong ¢ mat s6 108 pfu/ml, két qua ca bén nghiém
thie xir Iy TKT don hay HH TKT déu cho hiéu qua giam bénh théi hat khac biét véi
nghiém thtrc d6i chiing. Trong d6 dong thuc khuan thé ®BurAG58 cho hiéu qua giam
bénh trén 70% cao hon cac nghiém thic con lai. Thir hai, so sanh hiéu qua cua dong thuc
khuan thé ®BurAG58 & bon mat sé khac nhau (10° pfu/ml, 10° pfu/ml, 107 pfu/ml va
10%pfu/ml) trong phong tri bénh thdi hat I0a do vi khuan B. glumae, két qua ca bon mat s6 thuc
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khuan thé déu c6 ty 1& hat nhidm bénh thip hon va khac biét véi nghiém thic ddi chang, dic
biét mat s6 108pfu/ml thé hién hiéu qua phong tri bénh tét nhat véi ty Ié hat bénh thap hon va
khac biét so vai cac nghiém thirc con lai. Hon nita, xac dinh dwoc 2 thoi diém &p dung thuc
khuan thé gom phun thuc khuan thé 2 gid trudce khi 18y bénh, hay phun thuc khuan thé két hop
2 gio truede khi lay bénh va 5 ngay sau khi 1y bénh cho hiéu qua phong tri bénh cao hon va
khac biét phun thuc khuan thé 5 ngay sau khi 2y bénh.

Noi dung tha ba 1a nghién ctiru dinh danh céc dong thuc khuan thé trién vong
nham xac dinh tinh an toan cua TKT khi &p dung trong thuc té san xuat. V& mit hinh
thai ca ba dong thuc khuin thé (®BurVL34, ®BurAG58, ®BurDT47a) dudi kinh hién
vi dién tu truyén qua (TEM) déu thuoc ho Podoviridae voi diac diém dau 1a khéi da
dién va dudi ngin. V& két qua giai trinh tu bo genome cua ba thuc khuan thé
®BurVL34, ®BurAG58, ®BurDT47a véi kich thudc bo genome tuan tu 1a 44.657 bp,
36.275bp va 45.466 bp, déu c6 % G+C la 58%, dic biét ca ba thuc khuan thé nay déu
thudc nhom thyc khuan thé doc (virulent phage hay lytic phages) do bo gen khong cé
gen qui dinh enzyme integrase chi thé hién ¢ thuc khuan thé 6n hoa.

Noi dung thtr tur 14 danh gia hiéu qua cua cac dong thuc khuan thé trién vong phong tri
bénh thdi hat Ila ¢ diéu kién ngoai dong. Pau tién, khao sat hiéu qua cua viéc xir ly thuc khuan
thé ®BurAG58 don va han hop 3 dong TKT (®BurVL 34, ®BurAG58, dBurDT47a) & mat
s6 108 pfu/ml véi hai lan phun truéc va sau khi tro ¢ vu Pong Xuan 2017-2018, két qua
d3 ghi nhan nghiém thac xir Iy TKT ®BurAG58 don hay hdn hop thuc khuan thé giam
bénh thdi hat trong duong véi nghiém thic xir 1y oxolinic axit va khac biét nghiém thic doi
chiing véi hidu qua giam bénh khoang 50%, gop phan bao vé ty Ié hat chic va nang suét I0a.
Thtr hai, khao sat hiéu qua ciia nghiém thue xir ly thuc khuan thé ®BurAG58 don va HH TKT
(OBurVL 34, ®BurAG58, ®BurDT47a) & hai mat s6 107 pfu/ml va 108 pfu/ml, két qua
®BurAG58 (10%pfu/ml) va hdn hop thuc khuan thé (108pfu/ml) cho hiéu qua giam bénh théi
hat IUa ciing twong duong véi nghiém thac oxolinic axit vai hiéu qua giam bénh khoang 50%.

Noi dung thir nam 1a khao sat diéu kién nhan nuéi thuc khuan thé ®BurAG58
trong diéu kién phong thi nghiém. Két qua ghi nhan méi truong King’s B Iong, Nutrient long,
PDA + Peptone long cho mat sé thuc khuan thé cao hon va khac biét v6i méi trudng PDA
long. Tiép tuc khao sat thoi gian cay vi khuan ki chit truéc hay ciing Itc vai thoi gian cay TKT
Ién kha ning nhan nuéi thuc khuan thé ®BurAG58 trén hai dang méi truong King’s B (King’s
B long va King’B 0,8% agar). Két qua thyc khuan thé ®BurAG58 cho mat s6 cao trong moi
truong King’s B long ¢ diéu kién cay vi khuan B. glumae truéc 16 gio sau d6 bo sung thuc
khuan thé. Ngoai ra, tim ra chi s6 MOI 1a 1,0 cho log mat sé thuc khuan thé dat gia tri
10,00 (twong tmg 10X pfu/ml) cao hon chi sé MOI 0,01 va MOI 0,1. Cudi cung, nhiét do
30°C cho log mat s6 thuc khuan thé cao hon va khéc biét véi hai nhiét do 27°C va 37°C vao
thoi diém 24 gior sau khi nhan nudi.

Tir khéa: bénh théi hat, Burkholderia glumae, cay Ida, thuc khuan thé.
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ABSTRACT

The thesis was conducted under the plant pathology laboratory and greenhouse
conditions of the Plant Protection Department, College of Agriculture, Can Tho
University, the location of Vinh Long Province and Kyoto Institute of Technology
from 2015 to 2019. The thesis “Study on using of bacteriophages in controlling rice
grain rot disease caused by Burkholderia glumae” aimed to select promising
bacteriophage strains that are effective in the prevention of rice grain rot caused by B.
glumae in the field, thereby confirming the effectiveness of biological control used by
bacteriophages in the management of rice grain rot, contributes to reduce the amount
of chemicals in the environment. The thesis is completed with the following main
contents:

The first content was to isolate, screen the bacteriophages and bacteria that
cause rice grain rot. There were to isolate 112 bacteriophages and 60 bacterial strains
causing grain rot were isolated from nine provinces in the Mekong Delta of Vietnam.
Collected eight bacteriophages (PBurTV25a, ®BurDT46, ®BurDT47a, ®BurDT47b,
®BurDT48a, ®BurVL34, ®BurVL39, ®BurAG58) were selected based on their wide
parasitic spectrum on many bacterial strains causing grain rot (about 75% of total
bacteria causing grain rot disease), and also selected six bacterial strains causing grain
rot (i. e. BurVL21, BurDT46, BurDT50; BurDT51, BurKG52, BurKG57) were lysed
by bacteriophage (about 55% in a total 112 bacteriophages). Determination of the
bacterial causal agent of rice grain rot was Burkholderia glumae by using PCR
technique with specific primers 1416S/1414A. Evaluating pathogenicity of six B.
glumae strains (i. e. BurVL2l1l, BurDT46, BurDT50, BurDT51, BurKG52 and
BurKG57) on rice, the result was that BurDT46 isolated in Dong Thap caused high
grain rot disease than the remaining bacterial strains. Comparison of the lytic ability of
these 8 bacteriophages to B. glumae DT46 showed that 4 bacteriophages as
®BurDT47a, ®BurDT48a, ®BurVL34, ®BurAG58 lysed this bacterium higher
others.

The second content was to evaluate of the control ability of rice grain rot caused
by B. glumae of four promising bacteriophages (®BurVL34, ®BurAG58, ®BurDT47a,
®BurDT48a) in the greenhouse conditions. Firstly, examination of the control ability of
bacteriophages to prevent bacterial grain rot caused by B. glumae DT46 with the treatment of
individual phages or a four- phages mixture at titer 108 pfu/ml, results in all four single
or mixed bacteriophages treatments that effectively reduce grain rot disease compared
to the control treatment. In which, bacteriophage ®BurAG58 gave a disease reduction
efficiency of over 70% which was higher than other treatments. Secondly, comparing
four different titers of ®BurAG58 (10° pfu/ml, 106 pfu/ml, 107 pfu/ml, 10%pfu/ml) for
controlling of rice bacterial grain rot caused by B. glumae, the result showed that all
treatments gave lower the percantage of infected grains than the control, especially the
titer of 108 pfu/ml gave lower percentage of infected grains than the other treatments.
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Furthermore, determination of phage application including spraying bacteriophages at 2
hours before pathogen inoculation or combined spraying phage at 2 hours before pathogen
inoculation and 5 days after pathogen inoculation expressed higher percentage of
infected grains than the spraying bacteriophage at 5 days after pathogen inoculation.

The third content was the study of the identification of promising
bacteriophages to determine the safety when applied in production practice.
Morphology of three promising bacteriophage (i. e. ®BurVL34, ®BurAGS5S,
®BurDT47a) under a transmitted electron microscope (TEM) belong to the family
Podoviridae with icosahedral head and short tail. On the results of genome sequencing
of the three phages ®BurVL34, ®BurAGS58, ®BurDT47a with a sequencing genome
size of 44,657 bp, 36,275bp and 45,466 bp, all have a G+C% of 58%. Especially all of
three bacteriophages belonged to virulent phages (or lytic phages) based on their
genome do not consist gene encoding for integrase enzyme which only expressed on
temperate phages.

The fourth content was to evaluate the effect of promising bacteriophages to
control bacterial grain rot of rice in the field conditions. The first field trial was
investigated the disease control efficiency of application as ®BurAGS5S single or phage
cocktail (GBurVL 34, ®BurAG58, ®BurDT47a) at the density of 108 pfu/ml with two
sprays before and after flowering stage in  Winter — Spring crop (2017 — 2018), the
results showed that ®BurAG58 single and phage cocktail were equaled to the oxolinic
acid and significantly lower percentage of infected grains, compared to the control,
with disease reduction about 50%, and contributing to protect the percentage of filled
grains and yield. The second field trial, examinated the disease control efficiency of
application as ®BurAGS58 single or phage cocktail (PBurVL 34, ®BurAG58, ®BurDT47a)
at two titers 10” pfu/ml and 108 pfu/ml in Early Summer-Autumn crop (2018), the
results showed that ®BurAG58 (108pfu/ ml) and phage cocktail (108pfu/ml) expressed
equal disease control ability to the oxolinic acid with control efficacy of bacterial grain
rot disease about 50%.

The fifth content was study on the culture conditions of phage ®BurAGS58 in in
vitro. Firstly, investigation of four kinds of medium in culturing phage, result showed that three
media i.e. King's B broth, Nutrient broth and PDA + Peptone broth gave higher phage
titer than PDA broth. Next, survey the time of culturing host bacteria before or at the
same time as the time of culturing phage in multiplying phage ®BurAG58 on two
types of King's B medium (King's B liquid and King'B 0.8% agar). Phage ®BurAG58
gave high density in a liquid King's B medium under the condition of culturing B.
glumae bacteria 16 hours before adding bacteriophages. In addition, result found that
MOI of 1.0 for the log of phage population reached a value of 10.00 (corresponding to
1019 pfu/ml) which was higher than the MOI of 0.01 and the MOI of 0.1. Lastly,
investigation of temperature 30°C gave higher log of bacteriophage titer and was
significant different from two temperatures of 27°C and 37°C at 24 hours after
inoculation.

Keywords: bacteriophage, bacterial grain rot, Burkholderial glumae, rice
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CHUONG 1. GIOI THIEU

1.1 Tinh cép thiét ctia luin 4n

Bénh thdi hat hay bénh 1ép vang trén lGa do vi khuan Burkholderia glumae (Ou,
1985, Tsushima et al., 1986; Betancur, 2011; Kim, 2015; Cui et al., 2016; Zhou, 2019)
duoc ghi nhan dau tién tai Nhat Ban vao nim 1950 (CPC, 2007) la tac nhan gay thiét
hai vé ning suat, pham chat la gao trén thé giGi n6i chung va Viét Nam ndi riéng. Tai
Viét Nam, bénh théi hat duoc ghi nhan dau tién tai Bong bang séng Hong vao nim
1992 va gay thiét hai ning suit lia khoang 75% (Trung et al., 1993). Vi khuan tan
cong nhiéu giai doan phat trién cua cy lta nhu giai doan ma 1am be 14 cua cay ma bi
théi nau, nhiin nuéc va cudi cung lam chét cay ma, giai doan lGa ngdm sira 1am anh
huong dén qua trinh tao hat va chinh 12 nguyén nhan gay that thu ning suét quan trong
(Tsushima et al., 1986; Li et al., 2017). Truéc sy chuyén d6i khi hau toan cau gay anh
hudng nang né trén nhiéu ving I1dnh thé cua thé gioi, dac biét bénh thdi hat trén IGa do
vi khuan B. glumae duoc tién doan sé& tro thanh mdi de doa nén an ninh lwong thuc khi
nhiét do trai dat nong 1én (Zhou-qgi et al., 2016; Mizobuchi et al., 2020) vi nhiét do toi
hao cho su phat trién cuia vi khuan B. glumae tir 30-35°C. Theo mot nghién cau tai
Hoa Ky, néu nhiét do trai dat tang 1°C thi bénh thdi hat (hay bénh bac bong) gay thiét
hai nghiém trong dén céc viing san xuat lGa, hau qua co thé anh huong 2,7 tridu nguoi
khéng c6 du gao an. Vi vay, viéc nghién ciu vé bénh théi hat va bién phap quan ly nén
can duoc quan tdm dé xac dinh giai phap khiac phuc nham giam tac dong dén nén an
ninh lwong thyc trén thé gidi khi nhiét do cua trai dat ngay cang nong Ién (Shew et al.,
2019).

Tai Viét Nam, dé quan Iy bénh do vi khuan trén IGa cha lec dwa vao bién phap
hda hoc nhu oxolinic axit, thuéc gdc dong, thudc goc khang sinh (Kim, 2015). Tuy
nhién, tré ngai cta bién phap hoa hoc 1a 1am gia ting tinh khang thubc cua vi khuan
gay bénh, bang chimg di ghi nhan tai Nhat Ban vi khuan B. glumae di khang oxolinic
axit trén nhiéu vung nhu Toyama, Nagano, Iwate, Niigata, Fukushima, va Chiba
(Mizobuchi et al. , 2020). Ngoai ra, mat trai caa thuéc bao vé thuc vat khong nhiing
tac dong truc tiép dén moi trudng ma con gian tiép giam tinh da dang sinh hoc, gay
anh huong pham chat néng san va sic khoe con ngudi.

Chinh vi vay, viéc nghién ciu cac ché pham sinh hoc dé gép phan han ché viéc
st dung thudc hoa hoc 1a mot hudng di da va dang duoc nghién ctu nham nang cao
san pham ndng nghiép va tao ra san pham an toan cho con ngudi ciing nhu méi sinh.
Trong d6, thuc khuan thé (bacteriophages hoac phages) la virut ki sinh chuyén tinh té
bao vi khuan ki chu, dd dugc trén thé gidi nghién ctu va ang dung trong phong trir
sinh hoc bénh hai vi khuan trén cay trong (Adams, 1959, Duckworth & Gulig, 2002,
Hyman et al., 2012). Mat thuan loi cua thuc khuan thé 1a (1) hién dién phong phu
trong ty nhién véi mat s 103132 (Adams, 1959), (2) kha nang sinh san rat nhanh trong
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vong 15 phat d&én 1 gio dd hoan thanh mot chu ki (Duckworth & Gulig, 2002), (3)
khong doc voi té bao nhan that (Greer, 2005), (4) dac biét TKT 1a mot giai phap tiém
ning trong xu thé vi khuan khang thudc nay cang gia ting (Principi et al., 2019; Brives
& Pourraz, 2020). Ngay nay, nhiéu thanh cong vé liéu phéap thuc khuan thé trong viéc
quan i bénh do vi khuan trén thuc vat nhu: Xanthomonas axonopodis pv. citri gay
bénh loét trén cam (Balogh et al., 2008), Ralstonia solanacearum gay bénh héo xanh
trén ca chua (Fujiwara et al., 2011), X. axonopodis pv. allii gay bénh chay Ia trén hanh
(Lang et al., 2007, Nga et al., 2021), Erwinia carotovora subsp. carotovora gay bénh
théi nhiin cay hoa loa kén (Ravensdale et al., 2007), X. oryzae pv. oryzae gay bénh
chéy bia 14 trén la (Ou, 1985; Dong et al., 2018). Tiép ndi nhitng thanh cdng trén, san
pham tir TKT dau tién 1a AgriPhage duoc Cuc bao vé Méi sinh Hoa Ky (EPA) cho
phép thuong mai hoa vao nam 2005 trong quan li bénh doém 14 ca chua do vi khuan
Pseudomonas syringae pv. tomato va dém la 6t do vi khuan X. campestris pv.
vesicatoria (Nagy et al., 2012) da duoc dua vao san xuat dén ngay nay. Vi vay thyc
khuan thé duoc xem I tac nhan rat tiém ning trong phong trir bénh hai do vi khuan
trong nhiéu linh vyc nhu y hoc, thuc pham va néng nghiép.

Riéng ¢ Viét Nam, chua c6 nghién citu ndo ghi nhan vé hiéu qua quan Iy bénh
théi hat Ia bang thuc khuan thé & diéu kién ngoai ddng, dic biét di sdu vé mit hinh
thai ciing nhu di truyén ciia nhitng dong thuc khuan thé, 1 co sé khoa hoc mgi nham
tng dung liéu phéap thuc khuan thé an toan trong phong trir bénh do vi khuan. Trén co
s d6 “Nghién ciru sir dung thuc khuan thé trong phong tri bénh théi hat trén lda
do vi khuan Burkholderia glumae” duoc thuc hién nham gop phan giam thiéu luong
thudc bao vé thuc vat trong quan 1y bénh théi hat lGa, dong thoi két qua nghién ctru di
sau vé mat di truyén cua nhitng dong thuc khuan thé 1a tac nhan phong trir méi trong
chién luoc quan ly bénh theo hudng an toan tai Viét Nam.

1.2 Muc dich nghién ciru

Muc dich tong quat cua luan an 1a xac dinh hiéu qua va tinh an toan cua thuc
khuan thé trong quan Ii bénh théi hat lua do vi khuan Burkholderia glumae gay hai, tur
d6 tim ra diéu kién nhan nudi thuc khuan thé téi hao nham ¢ng dung thuc khuan thé
trong quan ly bénh théi hat IGa ¢ diéu kién thuc té nham gop phan giam viéc sir dung
thudc hoa hoc trong quan Iy bénh hai & DPBSCL néi riéng va ca nudc néi chung.

1.3 N¢i dung nghién ctru
Pé tai thuc hién gdm nhitng noi dung nam ndi dung chinh:
- Nai dung 1: Phan lap, tuyén chon thuc khuan thé va vi khuan gay bénh théi hat lua.

- N@i dung 2: Panh gia kha ning phong tri bénh thdi hat cua céc dong thuc
khuan thé trién vong trong diéu Kién nha ludi.



- Ndi dung 3: Xac dinh tinh an toan caa céc dong thuc khuan thé trién vong
trong thuc tién san xuat.

- Ndi dung 4: Panh gia hiéu qua cia cac dong thuc khuan thé trién vong phong tri bénh
théi hat I0a & diéu kién ngoai dong.

- Ndi dung 5: Khao sat diéu kién nhan nuéi thuc khuan thé trién vong.

1.4 Tinh méi cia luén an
- Xéc dinh vi khuan gay bénh thdi hat chu yéu trén lta & DBSCL 1a do loai
Burkholderia glumae

- Xac dinh duoc ba dong thuc khuan thé ¢ tiém ning cao trong phong tri
bénh thdi hat & diéu kién ngoai dong véi hiéu qua giam bénh trén 50% twong duong
thudc hoa hoc. Ba dong thuc khuan thé nay dugc xac dinh thudéc nhém thuc khuan thé
doc (virulent phages) nén dat tinh an toan trong quan ly bénh théi hat do vi khuan B.
glumae.

- Xéc dinh duge diéu kién nhan nudi tdi hao cua dong thuc khuan thé trién
vong dat dugc mat s6 cao twong duwong 10%° pfu/ml, c¢é thé dap ung duoc yéu cau sir
dung trén dién rong.

1.5 P6i twong va pham vi nghién ciru
1.5.1 P6i twong nghién ciru

Déi twong nghién cau caa luan an 1a cay lda, bénh théi hat IGa do vi khuan
Burkholderia glumae va thuc khuan thé ki sinh vi khuan B. glumae.

1.5.2 Pham vi nghién ctru

Pham vi nghién cau cua luan an duoc thuc hién thu thap mau bénh va thuc
khuan thé tir viéc khao séat thu mau TKT va vi khuan gay bénh théi hat ngoai déng ¢
cac tinh PBSCL, sau d6 thuc hién phan lap va tuyén chon TKT trién vong trong diéu
kién phong thi nghiém va diéu Kién nha ludi. Nghién ciu dinh danh céc dong TKT dya
vao dic diém hinh thai duéi kinh hién vi dién tir (tai Vién Cong Nghé Kyoto, Nhat
Ban) va dic diém trinh tu bd genome (tai Bo moén Cong Nghé Gen, truong Pai hoc
Leuven, Vuong quéc Bi) dé xac dinh tinh an toan TKT truéc khi sir dung ¢ dién rong.
Tiép theo, thi nghiém danh gia hiéu qua phong tri cua thuc khuan thé di vai bénh théi
hat & diéu Kién ngoai ¢éng trén hai vy lGa tai huyén Tam Binh, tinh Vinh Long. Cudi
cuing 1a nghién ctu khao sat diéu kién nhan nudi thuc khuan thé duoc thyuc hién ¢ didu
kién phong thi nghi¢m.



1.6 Y nghia khoa hoc va thuec tién

1.6.1 Y nghia khoa hoc

Luan an la céng trinh nghién ctiru c6 gia tri khoa hoc di tir cAc nghién cuu co
ban dén nghién ctu tng dung vé bénh théi hat va bién phap phong trir bénh bang thuc
khuan thé. Két qua cua luan 4n da xac dinh duoc loai gay bénh théi hat lGa chu yéu 1a
vi khuan Burkholderia glumae, tuyén chon duoc cac dong thuc khuan thé trién vong
trong phong trir bénh thdi hat trén IGa va khing dinh dwoc hiéu qua cua TKT trong
phong trir bénh thdi hat & diéu hién ngoai dong. Ngoai ra, nghién ctu ciing xac dinh
tinh an toan cua tac nhan sinh hoc TKT dua trén khia canh sinh hoc phén tir cling la
mét dong gop mai vé mat khoa hoc.

1.6.2 Y nghia thyec tién

Két qua nghién cau s& gép phan mé ra chién luoc quan Iy bénh do vi khuan
theo huéng than thién véi méi trudng, dic biét bénh théi hat 1da tai Viét Nam. Dong
thoi két qua ciing thay kha nang ung dung thuc khuan thé mang tinh kha thi dwa vao
hiéu qua giam bénh va phuong phap nhan nuoi.



CHUONG 2. TONG QUAN TAI LIEU

2.1 BENH THOI HAT LUA
2.1.1 Lich sir va tinh hinh gay hai

Bénh thoi hat laa (tén tiéng Anh la bacterial grain rot) con dugc goi la bénh bac
bdng lua (tén tiéng Anh 1a bacterial panicle blight) dwoc ghi nhan va gay thiét hai trén
nhiéu ving lanh thd khac nhau trén thé gidi. Vao nim 1950, bénh thdi hat duge ghi
nhan dau tién tai Nhat Ban, tuy nhién vao thoi diém nay bénh khong dang quan tam vi
nang suat lta bi anh hudng khong dang ké. Bén nim 1970, bénh thdi hat di dugc cha
¥ do dién tich lta bi nhidm bénh ngay cang ting (CPC, 2007). Tiép dén nim 1989 mot
bao cao ciia Mew et al., da ghi nhan bénh thdi hat da lam anh huong 900.000 hecta lta
tai mién Bic dao Kyushu Nhat Ban. Tai Viét Nam, bénh thdi hat duoc ghi nhén dau
tién & cac tinh mién Trung va cac tinh thudc dong bang song Hong vao vu Hé Thu
nam 1991. Vao nam 1992 khoang 100.000 hecta laa bi nhiém bénh théi hat gdm nim
tinh Ha T4y, Thai Binh, Ha Nam, Thanh Hoa, Khanh Hoa dugc bao cao la noi xay ra
dich bénh nghiém trong nhét va that thu ning suét 1én dén 75% (Trung et al.,1993). Va
dén ngay nay, bénh théi hat dugc ghi nhan trén 18 qudc gia trén thé giéi (CABI,
2021). Chi tiét tai My, bénh thdi hat va bac bong dugc ghi nhan tai Texas, Louisiana,
Arkansas vao nam 1995 dén 1998, da gay thiét hai ning suat lta khoang 20% (Ham et
al., 2011). Dén nim 2013 bénh thdi hat hay bac bong giy thiét hai khoang 25% ning
suat laa trén giong lua Presidio va WAB56-104 tai mién Nam Chau Phi (Zhou, 2014).
Mot cong bd vao nam 2014 tai Ecuador, bénh thdi cay con va thdi hat cling dugc ghi
nhan vao nam 2013. Vao nam 2016, bénh thdi hat cling dugc ghi nhan 1a bénh quan
trong trén lta va duoc xem 13 mot trong nhitng nguy co dich hai tai Trung Qudc
(Zhou-qi et al., 2016).

2.1.2 Triéu chirng bénh thdi hat

Bénh théi hat hodc bénh 1ép vang gay thiét hai nghiém trong vao giai doan cay
lGa tr6 hoa véi hai triéu chirng biéu hién rd nhu triéu chitng bac béng, hoic triéu chiing
théi hat ddn dén hat bi Iép hoic lung. Céc triéu chimg duoc miéu ta cu thé nhu sau:

+ Triéu chitng bac bong: mam bénh xam nhiém vao giai doan bong lta dang
tung phan cé thé 1am hat 1ép hoan toan gay nén triéu chirng bong bac (Hinh 2.1). Theo
Kim (2015) bénh x&m nhiém ning khi la chua vao chic 1am nhéanh gié 1ép nhe hon
nhitng nhanh gié vao chic s& nang oan xudng nén goi 1 hién trong “ban may bay”.



Hinh 2.1: Trig¢u chirng bénh bac bong lta do vi khuan Burkholderia glumae: (A,B):
Triéu chimg dién hinh bénh bac bdng (Ham et al., (2011); (C): Nhuy hat lGa bi théi hoan toan
(Tién, 2015, tai liéu chua cong bd)

+ Triéu chieng thdi hat: mam bénh xam nhiém giai doan ngam sita s& lam hat
lGa bi 1ép ling, biéu hién vo trau c6 mau xanh nhot nhat hoiac ¢c6 mau vang nhot nhat
khi chin. Tach vo trau cua hat l0a bi bénh, phoi nhii cua hat lGa bi thdi, hat la s&
khong vao chic (Kim, 2015). Tuong tu theo miéu ta cua Ou (1985), nhitng hat IGa bi
lép ling biéu hién dau tién bit dau & cudng vo hat mau trang duc, sau d6 vo triu
chuyén sang mau xam den va cudi cling vo trau ¢ mau vang khi chin nén goi 1a bénh
Iép vang (Hinh 2.2).

Hinh 2.2: Triéu chitng bénh thdi hat do vi khuan Burkholderia glumae: (A, B): Triéu trang
bénh théi hat dién hinh biéu hién bén ngoai va bén trong hat (Tién, 2015, tai liéu chua cong bd)



Ngoai ra, triéu ching thdi cay con (seedling rot) 1a bénh 1am chét cay ma, tuy
nhién khong gay thiét hai dang ké voi nhitng biéu hién triéu ching nhu sau:

Biéu hién dau tién trén be I& lGa 1a nhitng mang bi hoai t&r, mau nau cé vién
phan biét véi ving khdng bi bénh; vét bénh lan rong theo thoi gian khi gap 4am do cao.
Céc 14 trén clng tré nén hoi vang dén nau sang, thinh thoang cac 14 bi nhidm bénh s&
xodn lai. Cac cdy ma di bi bénh nhanh chéng chuyén mau vang hoan toan va cudi
cuing chét di. Néu cay lda bi nhidm bénh nhe ciing biéu hién triéu chirng vang & nhiing
l4 non tuy nhién cay ma nhiém bénh it van tiép tuc phat trién dén giai doan thu hoach
(Cho et al., 2007) (Hinh 2.3).

Hinh 2.3: Triéu chieng thdi cdy ma do vi khuin Burkholderia glumae: (A) Triéu ching
thSi cay ma (r& van phét trién binh thuong); (B): Bénh théi cay con gy chét cdy ma tirng chom
trong diéu kién nha Iudi (ngudn Cho et al., 2007)

2.1.3 Tac nhan

Bénh thdi hat hay Iép vang do vi khuan Burkholderia glumae (Urakami et al.,
1994) (CPC, 2007).

Gioi: Bacteria
Nganh: Proteobacteria
Lop: Betaproteobacteria
Bo: Burkholderiales
Ho: Burkholderiaceae
Chi Burkholderia

Tén vi khuan gay bénh thdi hat trudc day la Pseudomonas glumae (Kurita
&Tabei, 1967). Pén nim 1992 Yabuuchi et al., dd dwa vao muc d6 twong dong cua
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doan ADN-ADN, rRNA, % G+C, sinh hoa da phan loai lai mot sé loai thudc chi
Pseudomonas chuyén qua mot sé chi khac nhu Burkholderia, Ralstonia. Trong do, hai
loai Pseudomonas glumae va Pseudomonas plantarii cing dugc dinh danh lai thanh B.
glumae va B. plantarii vao nim 1994 bai Urakami. Hién tai, trén 60 loai da duoc xép
vao chi Burkholderia.

Burkholderia glumae 1a vi khuan Gram am, hiéu khi véi khuan lac mau trang
dén kem hinh tron trén mai truong dinh dudng va khong phat huynh quang, di chuyén
bang 2 - 4 chién mao & cuc (Hinh 2.4B), cé chiéu dai va chiéu rong: 0,5 - 0,7 pm x 1,5
- 2,5 um (Hinh 2.4B) va c6 kha ning hinh thanh sic t6 vang trén méi truong King’B
2% agar (Ou,1985, Yuan, 2004, Ham et al., 2011) (Hinh 2.4C). Vi khuan phét trién &
nhiét do tir 11 — 41°C, thich hop nhat tir 30 - 35°C va chét & nhiét d6 70°C (Ham et al.,
2011; Zhou-qi et al., 2016). Boc tinh caa vi khuan Burkholderia glumae dwoc qui dinh
cha yéu bai 2 loai doc t6 14 toxoflavin va fervenulin, chinh hai doc t gay thdi hat va
chét cay con trén lGa (Zhou-qi et al., 2016). Ngoai ra, sic té cua vi khuan tiét ra khi
nudi ciy trén moi truong dinh dudng ciing 13 yéu té quyét dinh doc té cua vi khuan
Burkholderia glumae (Yuan, 2004).

Wil

Hinh 2.4: Mgt sé dic diém hinh thai
cia vi khuan Burkholderia glumae (A):
Khuan lac vi khuan Burkholderia glumae trén
moi truong King’s B 2% (Groth, 2010); (B):
Hinh théi vi khuan B. glumae dudi kinh hién
vi dién tir (Jang et al., 2014) ; (C): Sic té
vang do vi khuan B. glumae tiét ra trén mdi
truong King’B 2% (Singh & Vishunavat,
2015)




2.1.4 Sy xAm nhiém va lru ton caa vi khuin Burkholderia glumae
2.1.4.1 Sw xdm nhiém

Chu trinh xdm nhidm cua vi khuan B. glumae dugc md ta bai Tsushima (1996).
Mam bénh duoc ghi nhan sudt qua trinh phat trién cua cay lda tir hat gidng dén ca qué
trinh sinh treang va phat trién cua cdy IGa. Tuy nhién, qua trinh xam nhiém con tiy
thudc vao diéu kién méi trudng nhu nhiét do, am d6, mat sé vi khuan,....va cac yéu to
khac chua dugc xac dinh.

a) Sw xam nhiém so' cip: Vi khuan B. glumae luu ton trén hat giéng, néu hat
laa dugc gieo trong da nhidém vi khuan, vi khuan s& dinh vi trén be 14 va xam nhiém
dau tién dan dén triéu chiing thdi cdy ma. D4i voi nhitng cay lta dugc trong trong chau
duoc lay bénh bang cach phun huyén phu vi khuan vao thoi diém 27 ngay truée khi
cay la tr6 hoa, vi khuan s& duoc tim thay trén be 14, ¢o 14 va la co. Cu thé quan thé vi
khuan trén be 14 dwoc ghi nhan véi mat sé it hon 103 cfu/g dén 10° cfu/g va mat sé trén
la co thap hon rat nhiéu trén be 14. Sau d6, mat s6 vi khuan gia ting cao nhat trén be I4.
Tong cong mat so vi khuan trén hoa la l1a 107 cfu/g & giai doan lGa tré déu, nhung mat
s6 vi khuan tang tir 108 cfu/g — 10° cfu/g va dén 6 ngay sau khi tro déu, mat sb vi
khuan tang tiép tuc hon 10° cfu/g trén tit ca hat lGa. Mot minh chung cua Li et al.,
(2016) da ghi nhan phun vi khuan B. glumae vao giai doan lua dé nhanh s& khong biéu
hién triéu chang, tuy nhién biéu hién triéu chang théi hat rd vao giai Ga trd. Nhu vay,
vi khuan xam nhiém va gay thiét hai nang giai doan lda tro.

b) Sw xam nhiém thi cap: La giai doan mam bénh da xam nhiém vao hat IGa,
sau d6 bat dau phan tan va lay lan sang cac cy lta khac véi dién tich lay lan gia ting
rat nhanh. Theo Tsushima (1996) qua trinh xam nhiém tha cap dién ra 7 ngay sau khi
lua vao giai doan tré déu. Két qua khao sét trén 62 canh dong duoc phan tich 500 choi
lGa véi ty 1& nhiém bénh trén 30% vao giai doan 7 ngay sau khi IGa tré déu. Do do, 7
ngay sau khi lda tré déu 1a giai doan quan trong nhat dé quan Ii bénh nham ngan chin
su xam nhiém tir so cap sang thir cap.

T6m lai, chu trinh xam nhidm cua vi khuan B. glumae trdi qua ba giai doan cu
thé: (1) thiét 1ap quan thé vi khuan; (2) xam nhiém vao hat Ia; (3) nhan mat sb vi khuan va
biéu hién triu chimg duoc miéu ta cu thé theo Ortega & Rojas (2021) (Hinh 2.5).



Giai doan 1: Thiét Iap quan thé

B. glumae

Sy canh tranh cua vi khuén

. B. glumae vai vi khuan khac

Than cay lua (B) Giai doan tr6 hoa (C)

Giai doan 1: Vi khuan luu ton trong hat giéng va chung sdng vai cac vi khuan noi sinh trén

hat va than lda (A, B). Vi khuéan B. glumae lam giam mat sé vi khuén néi sinh thong qua co
ché canh tranh bang kich hoat hé thong T6SS vao giaj doan lda tr6 (C)

Giai doan 2: Xam nhiém vao hat lGa

I@ﬁﬁ.@ o
ox n
| Flagella
Catalase

Giai doan 2: Vi khuan B. glumae kich hoat c4c hé thong gay doc cho té bao ki chii nhu hé
thong tap hop (QS- sensing), doc té (toxiflavin), chién mao, catalase, T2SS, T3SS, T6SS
nham tao ra cac hiéu trng xdm nhidm vao hat lGa

Giai doan 3: Nhan mat s6 vi khuan
va biéu hién triéu chieng bénh

Ny
W
i’; /) synergie
\\’ ]' /2 G¢
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Giai doan 3: Gia doan gia ting mat s6 Va tao ra triéu ching thdi hat lua

Hinh 2.5: Chu trinh bénh théi hat hay bac bong lta do vi khuin Burkholderia glumae (Ortega & Rojas, 2021)
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2.1.4.2 Sw lwu ton

Vi khuan B. glumae luu ton trong hat giéng, trén cac bo phan cay lda bi bénh.
Sy phan bé cua vi khuan trong méi truong tay thudc vao loai dat, dé pH, ki thuét canh
tac va diéu kién thoi tiét (Yuan, 2004). Ngudn bénh tdn tai chi yéu trén hat lGa nhidm
bénh, 1a ngudn duy nhat dé truyén bénh tir vu ndy sang vu khéc. Ngoai ra, nguon bénh
c6 thé ton tai & trong tan du cdy bénh trong dét, trén cay IGa chét (Man, 2007).

2.1.5 Cac yéu t6 anh huwéng dén qua trinh xdm nhiém cia vi Khuan
Burkholderia glumae

Qua trinh xam nhiém cua vi khuan B. glumae chiu anh huéng béi nhiéu yéu tb
nhu sau:

- Tinh mén cam caa giéng: Giai doan trd hoa 1a giai doan man cam nhat ddi
Vvé6i vi khuan B. glumae. Theo Tsushima (1996) ciing da khao sat kha ning man cam
trén ba giéng lda (Koshihikari, Koganebare va Asominori) tai Nhat Ban vé kha ning
gay bénh cua vi khuan B. glumae bang cach phun huyén phu vi khuan trén c¢6 béng &
nhiéu thoi diém khéac nhau khi cay la vao giai doan tro hoa. Két qua thay rang hau hét
qua trinh xam nhiém vao giai doan hoa & ca ba gidng lta nhu nhau (1-3 ngay sau khi
tré hoa). Do d6, hau hét cac gidng khac nhau nhung giai doan nhidm bénh c6 thé gidng
nhau vao khoang 1 - 3 ngay sau khi lGa tré hoa. Nguoc lai, mot minh chiing cua Li et
al.,(2016) da lay nhiém bénh trén 2 giéng lda Yongyou 12 va Eyi 105 ciia Trung Qudc
VvGi cach 1ay nhiém vi khuan ¢ nhiéu vi tri khac nhau nhu ré, than va I1a. Két qua thay
rang kha nang vi khuan dinh vi trén 2 giéng laa nhu nhau. Tuy nhién, kha ning xam
nhiém trén hai giong lta khac nhau vi du giong lda Eyi 105 xam nhiém qua ré ciing
nhu biéu hién triéu chimg héo va xodn 14 cham hon giéng lGa Yongyou 12 bing
phuong phap nhiém bénh tai 1. Do d6, qua két qua trén thay rang tiy giéng lia ma
kha ning man cam cua vi khuan khac nhau c6 thé do dic tinh di truyén va cau tric céc
bo phan cay lua khac nhau.

- Mat s6 vi khuan: Theo Tsushima (1996), mat sé vi khuan it nhat 10? cfu/ml
dén 10* cfu/ml c6 kha nang xdm nhiém bong lda ¢ ngoai dong.

- Am d va nhiét do: Theo Tsushima (1996), béng lta duoc lay bénh voi
huyén phu vi khuan tir 2 - 4 ngay u & am d6 thap hon 70% khong biéu hién triéu ching
bénh. Nguoc lai, khi u bong lua di 1ay bénh ¢ am d6 trén 95% biéu hién rd triéu chiing
bénh. Nhiét do tir 20 - 32°C thich hop cho vi khuan xam nhiém tuy nhién con tiy
thudc vao thoi gian u bénh. Theo CPC (2007), bénh phat trién manh vao ban dém &
nhiét ¢6 28°C va am do cao.
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2.1.6 Phé ki cha

Vi khuan B. glumae c6 phd ki cha chinh trén IGa gay triéu chiing théi cay con,
théi be va thdi hat (Jeong et al., 2003; CPC, 2007). Ngoai ra, vi khuan B. glumae con
gay hai trén nhiéu loai cy trong khac nhau nhu cdy tiéu, ciy khoai tay, cdy ca phdi,
cay me va cdy ca chua gay nén triéu ching héo xanh tuong tu triéu chirng héo xanh do
vi khuan Ralstonia solanacearum (Jeong et al., 2003).

Vao nam 2009, bénh théi hat ciing dwoc ghi nhan trén loai Brachiaria
humidicola thudc ho hoa ban & Colombia. Béng co ciing biéu hién triéu ching bac
bdng, sau khi phan lap va dinh danh bang cap mdi 27F/1525 R. Két qua giai trinh ty
dugc so sanh dit liéu trén ngan hang gen (NCBI) véi mic d6 tuong dong 99%. Tiép
tuc dung vi khuan nay l1ay bénh nhan tao theo qui trinh Koch véi mat sb vi khuan 108
cfu/ml, bénh da biéu hién sau 6 ngay lay bénh. Két qua khang dinh rang bénh bac béng
trén loai co B. humidicola do vi khuan Burkholderia glumae (Alvarez & Latorre,
2017).

2.1.7 Céc yéu t6 anh hwéng doc tinh cia vi khuan Burkholderia glumae

Theo Ham et al. (2011), doc t6 toxoflavin va enzyme lipase hién tai duoc tim ra
tir dong vi khuan B. glumae. Néu nhu toxoflavin va lipase trong vi khuan B. glumae bi
dot bién thi vi khuan nay tré nén khong doc ddi véi cay trong. Viéc san xuat hai doc to
nay tly thugc vao hé thong tap hop (quorum - sensing) cua vi khuan B. glumae, dong
thoi hé théng nay ciing 1am giam tinh doc cua vi khuan. Hé thong nay hoat dong thdng
qua gen duoc kich hoat dung dé tap hop vi khuan lai thong qua co ché két ndi té bao
dén té bao. Va hop chat N- acyl homoserine lactones (AHLS) Ia hop chét rat pho bién
dugc tim thay trong hé théng tap hop ciia 50 loai vi khuan nhan so. Doi vai vi khuan
B. glumae hé théng tap hop duoc thiét 1ap nhanh néu san xuat mét s6 hoat chat nhu
AHLs, N- octanoyl homoserine lactone (C8-HSL) dung dé diéu khién té bao san xuat
ra toxoflavin va lipase.

2.1.7.1 Pgc té toxoflavin

Toxoflavin, fervenulin va reumycin Ia nhitng doc té sinh hoc dugc san xuét boi
vi khuan B. glumae. Nhiing doc té ndy c6 cau tric phan tir gidng nhau nhung khac biét
vé cong thic cau tao. Tuy nhién, toxoflavin gay doc trén cdy lGa, ban chat caa
toxoflavin dugc xac dinh 1a polycistronic dugc Cau tao tir nim gen (toxABCDE) la
nhitng thanh phan ciu tao nén toxoflavin trong co ché sinh tong hop. Toxoflavin la
mot khang sinh dugc phan lap dau tién tir vi khuan B. cocovenenans, va cau tric phan
tir dugc tim ra vao nim 1960. Toxoflavin 12 nguyén nhan lam giam chiéu cao cay ma
va giam chiéu dai ré cua cay laa. Hon nita, toxolfavin duoc ghi nhan Ia thanh phan
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quan trong quyét dinh tinh doc caa vi khuan B. glumae bai vi doc té toxoflavin bi dot
bién thi vi khuan tro nén khong doc (Ham et al., 2011).

2.1.7.2 Enzyme lipase

Vi khuan B. glumae dugc dung dé san xuét lipase vi kha ning tiét lipase rat
nhiéu nhu st dung trong san xuat cong nghiép bao gém cdng nghiép chat tay rira.
Trong nghién ctu gay dot bién hé thong tiét 11 két qua 1am giam hoat dong cua lipase
trén méi trudng, trong trudng hop nay hé thong tiét I chua duoc hiéu rd vé co ché
hoat dong nham kich hoat san xuét lipase. Theo Kang et al. (2008) d3 tim thay it nhat
c6 16 loai protein chua duoc biét dén tham gia vao co ché cua hé thdng tiét II duoc
phan tich bang phuong phép protein. Trong truong hop néu hé théng 11 bi bién doi thi
dong vi khuan B. glumae ciing tré nén it doc. Theo Devescovi et al. (2007), viéc san
Xuit lipase tuong ty nhu qué trinh sinh tong hop toxoflavin ty thuoc vao Tofl/TofR
cua hé théng tap hop boi C8 — HSL. Céc yéu té anh hudng dén viéc san xuét lipase
con chua duoc biét dén. Tir d6 thiy rang lipase ciing gop phan quan trong qui dinh
dong vi khuan doc hoic it doc.

2.1.7.3 Khd néng di chuyén cia chién mao (Flagella)

Mic di chién mao cua vi khuan khéng c6 anh huong truc tiép dén ki chu,
nhung kha niang di dong cia chién mao déng vai tro quan trong dbi voi su phat sinh
bénh vi khuan. Theo Kim et al. (2007) da ghi nhan chién mao & cuc cua vi khuan B.
glumae chiu trach nhiém it nhat hai chtrc nang cua sy di chuyén cua vi khuan nhu: boi
va tap trung lai thanh quan thé trén méi truong Luria — Bertani (LB) 0,7% hoic 0,4%
agar. Do d6 tat ca dong vi khuan B. glumae bi dot bién gen qui dinh chién mao thi hau
hét cac dong vi khuan ciing tré nén khong doc. Ciing gidng nhu toxoflavin, lipase thi
qua trinh sinh tong hop chién mao va su di dong cta chién mao ciing lién quan dén
Tofl/TofR trén hé théng tap hop bang tinh hiéu C8-HSL.

2.1.7.4 Hg thang cam ang 111 (type 111 effectors)

Hé théng cam tng I11 (Type III secretion systems, T3SSs) duoc s dung bai
nhiéu loai vi khuan Gram am gay bénh trén cay trong co tac dong truc tiép dén protein
anh hudng dén doc tinh I1én té bao nhan that. Theo Kang et al. (2008) da bao céo co thé
suy luan rang phan ung siéu nhay cam cuaa vi khuan B. glumae trén cay thubc 14 phu
thudc vao hé théng T3SSs va hé thdng nay duoc kich hoat bai 28 loai protein ngoai
bao. Ciing twong tu nhu cic gen khac néu hé théng T3SSs bi bién ddi thi mam bénh
cling tré nén it ddc hon.

2.1.7.5 Exopolysaccharide (EPSS)

EPSs giir vai trd trong su phat sinh bénh déi voi mam bénh dinh vi trong mach
96 (xylem). Nhin chung EPSs duoc san xuat ra tir vi khuan 1am mach gé khong van
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chuyén nude dugc dan dén hién twong cy bi héo khi gap nhiét do cao. Gidng nhu gen
hrp 1a thanh phan cua T3SS. Su san xuat EPSs 1a yéu té giy doc so khai cho nhiéu
mam bénh gay bénh trén cdy trong nhu vi khuan Ralstonia solanacearum, Erwinia
amylovora, Pantoea stewartii sp. stewartii va Xanthomonas campestris (Denny, 1995).
Ngoai ra, vi khuan B. glumae ciing gay triéu chirng héo trén cay me, cay tiéu va cay ca
phdi co lién quan dén EPSs.

2.1.7.6 Enzyme polygalacturonases

Polygalacturonases ciing gidng nhu enzyme pectolyase dung dé phan hay
pectin ciu tao nén véch té bao cua cay trong, do dé enzyme ndy c6 vai trd rat quan
trong anh hudng téi tinh doc do nhiéu mam bénh nhu bénh thdi nhiin do Erwinia spp..
Trong chi Burkholderia gom loai B. cepacia va B. cenocepacia c6 kha ning giy bénh
trén hanh la do chirc nang gen pehA mé& hda endopolygalacturonase anh huong doc
tinh caa vi khuan nay, trong trudong hop nay pehA 1a yéu té quan trong anh huong dén
tinh doc cua vi khuan. Hién tai, hai gen pehA va pehB ma héa hai dang iso -
endopolygalacturonase duoc hién dién trén vi khuan B. glumae, tuy nhién chitc ning
cua ching c6 anh hudng dén doc tinh cua vi khuan hay khong thi chua duoc xéac dinh.

Pé chang minh cac nhan dinh trén lién quan doc t6 vi khuan B. glumae theo
Karki (2010) d3 xac dinh doc tinh cua vi khuan B. glumae khi vi khuan c6 kha ning
tiét ra mot s doc té va enzyme nhu: doc té toxoflavin, enzyme lipase, enzyme
polygalacturonase, chién mao, N- acyl homoserine lactones (AHL), phan urng siéu
nhay cam (Hypersensitive Response, HR).

T6m lai, tinh doc cua vi khuan B. glumae chiu anh huéng cua cac yéu t nhur:
tiét doc t6 toxoflavin, tiét enzyme lipase, c6 kha niang di dong, chién mao, tao phan
ng siéu nhay cam (HR), tiét enzyme pectinase, kha nang gay thdi nhiin trén hanh, va
qui tac Koch trén bdng IGa. Néu vi khuan thiéu mot trong nhiing dac tinh trén thi vi
khuan s& giam kha ning giy bénh thi hat trén l0a.

2.1.8 Bién phap quan li

Bénh thdi hat do vi khuan B. glumae trén lua rat kho quan 1i néu phét hién
khong kip thoi, dic biét vao diéu kién c6 mua nhiéu. Vi vay, dé quan Ii bénh hiéu qua
can phong bénh 1a quan trong nhat déng thoi can két hop nhiéu bién phap quan 1i nhu:
bién phap hoa hoc, bién phap canh tac va bién phap sinh hoc.

2.1.8.1 Bién phap hoa hoc
Theo CPC (2007), phong tri bénh théi hat trén lua bang mot sé hoa chat nhu
kasugamycin, nonyl-phenyl-sulfonic copper, ammonium ethylenebis (dithiocarbamate)
bang céch phun thudc vao giai doan trudc trd vi thoi diém nay s& cit dut giai doan
xam nhiém so cap chinh 1a nguyén nhan lay lan mam bénh khi ciy lua vao giai doan
14



tré déu (Tsushima, 1996). Ngoai ra, sau khi tré ciing la thoi diém quan trong néu vi
khuan van con ton tai trén cay laa trudc khi tro, chinh giai doan nay vi khuan s& nhan
mat s6 va xam nhiém vao hoa l0a nhu nhuy hoa, may hat (Li et al., 2016) va gay triéu
chang thdi hat. Do d6, can phun thudc trir vi khuan vao 2 giai doan truéc va sau khi trd
la yéu cau cap thiét quan Ii bénh thdi hat dat hiéu qua cao. Ngoai ra, vi khuan B.
glumae con luu ton trong hat giéng vi vay theo Kim (2015) ngam hat giéng véi mot
trong cac hoat chét trir vi khuan nhu oxolinic acid (Starner), bronopol (Totan) tir 18 —
24 gio trude khi gieo sa s& phong duoc bénh thdi ciy con vao giai doan sa. Tuy nhién,
Maeda et al., (2007) d3 bao cdo rang hoat chat oxolinic acid di khang véi vi khuan B.
glumae do gen gyrA bi bién dbi.

2.1.8.2 Bi¢n phdp canh tac

Theo CPC (2007) vao thoi diém truéc khi gieo sa nén chuan bi bé mat ruong
bang phang tranh nhitng chd triing nuwdc vi mam bénh st dung chat dinh dudng thira
vu truéc két hop 4m do cao gitp cho vi khuan B. glumae gay bénh thdi cay con. Ngoai
ra, o thé str dung gidng khang nham han ché su luu ton cua mam bénh. Mot nghién
ctru cia Groth et al., (2007) di tim ra giong lGa LM-1 c6 kha niang khang bénh cao.
Theo Ham et al. (2011), mét s6 giéng da dugc thir kha ning khang bénh thdi hat, tuy
nhién két qua kha nang khang bénh théi hat chua khang hoan toan, cé thé qué trinh
tuong tac gita mam bénh va cay trong 1a qua trinh déng tién hoa két hop véi diéu kien
moi truong. Vi vay, giong khang bénh rat dé pha v& hang rao khang bénh nén qua
trinh tuyén chon giéng khang khong dat hiéu qua cao nhu mong mudn.

2.1.8.3 Bién phap sinh hoc

Trong viéc quan Ii bénh théi hat trén IGa nhiéu nha khoa hoc da sir dung nhiéu tac
nhan sinh hoc dé phong trir nhu st dung vi khuan khéng doc nhu B. glumae, B.
gladioli, hay vi khuan d6i khang Pseudomonas fluorescens, Bacillus sp. va thuc khuan
thé (Ham et al., 2011). Theo Furuya et al., (1991) da sir dung dong vi khuan B. glumae
N7503 khong doc dé phong tri bénh thdi cay con do vi khuan B. glumae doc cho hiéu
qua phong tri bénh théi cay con. Theo Ham et al. (2011), chi vi khuan Burkholderia c6
kha ning tiét khang sinh &c ché dong vi khuan B. glumae doc. Ngoai ra, theo Adachi
et al. (2012) da sir dung hai dong thuc khuan thé BGPP-Ar va BGPP-Sa duoc phan lap
tir nguon nude xung quanh khu vuc trong IGa trong phong tri bénh théi cay con trong
diéu kién nha luéi. Két qua, dong thuc khuan thé BGPP-Ar cho hiéu qua cao trong
viéc phong tri vi khuan B. glumae MAFF 106715 véi ti 1¢ bénh thip hon cac nghiém
thie xu 1f con lai. Tai Viét Nam di c6 nhitng nghién ciu so khai vé viéc sir dung thuc
khuan thé trong viéc phong tri bénh thdi hat trén laa trong diéu Kién nha ludi. Cuy thé
Huy va ctv. (2015) di str dung dong thuc khuan thé ®VL34, ®VL39 va DAG58 Vi
mat s6 108 pfu/ml cho hiéu qua khac biét so véi nghiém thirc d6i chiing khong ap dung
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thuc khuan thé. Mot nghién ctu ctia Phén va Nhan (2020) da tim ra chung vi khuan
Bacillus — THDTS3, Bacillus — PTAG1 va Bacillus — PTAG12 c6 kha ning rc ché vi
khuan Bg-AG9 trong diéu kién in vitro va mang lai hiéu qua phong tri trong duong
oxolinic acid & bién phap phun ngira truge khi mam bénh hién dién & diéu kién nha
lugi. Cing twong ty Nga va Khoi (2020) d3 ap dung hai ching vi khuan
(Pseudomonas fluorescen 28 va Pseudomonas fluorescen 44) dugc phan 1ap tir ving ré
cling cho hiéu qua giam bénh thdi hat trong diéu kién nha lu6i gép phan bao vé tot
nang sut lda.

2.1.8.4 Bi¢n phdp tong hop

Vu Hé Thu va Thu Déng tai Viét Nam 1a diéu kién thoi tiét thich hop dé vi khuan
xam nhiém hat 1aa dic biét vao giai doan truéc tro va sau khi tré déu. Do do, nén ap
dung bién phéap quan Ii tong hop nham giam dang ké sy xam nhiém cua vi khuan dong
thoi giam thiét hai nang suat. Theo Kim (2015), bién phap quan li bénh thdi hat do vi
khuan B. glumae duoc dé xuat nhu sau:

- Sir dung gidng sach bénh nén xu Ii hat gidng truéc khi gieo trong. Ngam hat
gidng véi mot trong nhitng thudc trir vi khuan nhu Starner, Totan.

- Chuan bj bé mat ruong bang phang tranh nhiing chd triing nude 1a noi ma mam
bénh st dung chat dinh dudng thira vu trudc va am do cao gilp cho vi khuan B.
glumae gay bénh théi cay con.

- Tham rudng thuong xuyén, phét hién sy xuat hién cia mam bénh dé phong tri
Kip thoi.

- B6n phan tranh thira dam, bon theo nguyén tic bén ding.

- Phun thudc két hop cac bién phap thuc khuan thé va kich khang ngtra vi khuan
vao giai doan l0a bat dau trd let xet va IGc l0a troé déu (phun 2 lan cach nhau 5 -7
ngay).

- Khi phat hién bénh thdi hat nén phun thuéc héa hoc nham ngan sy 13y lan cua
mam bénh ngay 1ap tac dac biét phun 2 Ian (1an 1: luc phat hién bénh; lan 2: 5-7 ngay
sau khi phun Ian 1 vi theo dich té hoc 5-7 ngay sau khi vi khuan xam nhiém so cap 12 ldc
vi khuan xam nhiém thu cap, d6 1a Iac vi khuan lay lan rat nhanh khi gap am do cao).

2.2 TONG QUAN VE THUC KHUAN THE
2.2.1 Khai niém vé thwe khuan thé
Thuc khuan thé (TKT) la virut ky sinh chuyén tinh t& bao vi khuan, cau tric
TKT gom 16i 12 axit nucleic (la ADN hoic ARN) va dugc bao boc bén ngoai boi bao
protein. TKT nho hon té bao vi khuan ky chi, kich thudc trong khoang 24 - 200 nm, vi
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vay TKT chi duoc nhin thdy qua kinh hién vi dién tir (Kutter & Sulakvelidze, 2005).
TKT ciing nhu cac virut khac, chung c6 dic tinh ky sinh bt bugc, chiing khdng ¢ kha
nang tu sinh san ma phai théng qua té bao ky chu dé nhan mat sé do TKT khéng cé bo
may tong hop ning lwong ciing nhu khong c6 ribosome dé tong hop protein (trich dan
Nga & Giang, 2016).

2.2.2 Lich sir xuit hién thwc khuin thé

Thue khuan thé (tiéng anh goi 1a bacteriophage hay phage) 1a virut c6 mat khip
moi noi trén trai dit nhu nuéc bién, sbng sudi, ao ho, trong dat, trén tan la cay tréng,
trén co thé dong vat, trén ngudi, trong thuc pham. TKT hién dién véi mat sb cao
khoang 103! - 10% trong trai dat. Vao nhitng nim 1880 nganh Vi khuan hoc da hinh
thanh, sau d6 dén nim 1896, Hankin d3 ghi nhan nuéc cua dong séng Jumna va
Ganges ctia An Do ¢6 thé tri dugc bénh dich ta cua nguoi gay ra bai vi khuan Vibrio
cholera. Tuy nhién, lay nudc tir hai con séng nay dun s6i thi khong con tac dung tri
bénh va ong di két luan ring trong nudc chta cac hoat chat dé& bay hoi co thé la
nguyén nhan tiéu diét vi khuan gay bénh. Pén nim 1901, hai nha khoa hoc Emmerich
va Low da ghi nhan hién tuong nhitng dom tan trén moi trudng nudi cay co chira vi
khuan (trich din Kutter & Sulakvelidze, 2004).

Véi nhitng phat hién bi 4n vé mot loai sinh vat khong xac dinh dugc ¢ kha
nang tiéu diét vi khuan. Mot chuyén bién Ién vao nam 1915, Twort 12 nha vi khuan
hoc ngudi Anh da bat dau tim hiéu va nghién cau vé hién tuong nay. Ong da ghi nhan
su phat trién cua vi khuan va hinh thanh nhirng dém trong sudt nhu guong. Mot diéu
Iy thti ong da lay nhitng vét trong nhu guong nay Ién kinh hién vi, két qua 1a thay vi
khuan v& ra “granules” nhung ong di dung lai nhitng nghién cau iy va xem hién
tugng d6 nhu mot loi d& nghi mé ra budc ngoac 16n cho nhitng nghién cau tiép theo.
Hai nam sau d6, Félix d’Herelle 1a nha vi khuan hoc nguoi Phap-Canadian da ching
minh lai hién twong cua Twort, 6ng nhan thiy rang mét loai sinh vat c6 kha ning tiéu
diét vi khuan Shigella hinh thanh nhirmg dém tan trén méi trudng cd su hién dién cua
té bao vi khuan ki chii goi 1a plaque va ong nghi rang sinh vat ay rat nho do 1a virut ki
sinh 1&n vi khuan. Ong dat tén cho virut nay 1a“ bacteriophage” hoic “bacteria eater”
cd nguodn gdc tir tiéng Hy Lap "phagein” c6 nghia 1a “an” (Kutter & Sulakvelidze,
2004). Ong da sir dung TKT dé phong tri bénh kiét Iy do vi khuan Shigella gay ra.
Tuong ty, mot thir nghiém trén tho da thay rang TKT c6 hiéu qua trong phong tri vi
khuan Shigella. Do vay, hau hét nhitng nghién ctru vé TKT tir nam 1920 dén cudi 1930
d3 phat trién trong liéu phép st dung TKT trong phong tri bénh do vi khuan va san
pham TKT di duoc bén ra thi trudong. Tuy nhién, vao cubi naim 1930 hoi dong Y khoa
va Hoa hoc cua Hoa Ky da thay hiéu qua st dung liéu phap TKT trong phong trir bénh
do vi khuan khdng rd rang va can nghién cau thém. Bong thoi, tai thoi diém nay thude
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khang sinh da ra doi da cho hiéu qua phong tri vi khuan vuot troi. Do do, nghién cuu
vé TKT dan khép lai mac du nghién ctu TKT rat th vi (Salmond & Fineran, 2015).
Tuy nhién, nhitng nim sau d6 hién twong vi khuan khang thudc khang sinh gia ting, vi
vay TKT 1a mét giai phap nham giai quyét hién tuong khang thudc khang sinh cua vi
khuan, da dugc chd y nghién cau tiép tuc.

Vao nhitng nim 1940, Lién X6 va cac nudc Pong Au khac van tiép tuc nghién
ctru vé TKT, tuy nhién hiéu biét rd rang vé dic diém sinh hoc cua TKT van con han
ché nhu ban chit cua TKT.

Vao nam 1950 dén 1960 trung tdm Cong Nghé Sinh hoc dugc hinh thanh, Jacob
va Monod di thay hién twong “cam tng gen” dwgc nghién ctu tir tién TKT Lamda
trén vi khuan E. coli. Vao nim 1965, Jacob, Monod va Lwoff da dat giai Nobel vé
kham pha gen diéu khién hoat dong cua enzyme va tong hop vi rit.

Pén nam 1970, Baltimore va Temin phat hién ra men phién mi nguoc (reverse
transcriptase) trong virut chi c6 mét mach don RNA, mo ra mot tuong lai hoan toan
méi trong ki thuat di truyén, trong virut hoc, ung thu hoc,... Tir nim 1971 cac nha
khoa hoc lién tiép phét hién ra cac loai viroids; Fiers (1976) da giai trinh tuy TKT MS2
thuoc RNA; Sanger (1977) giai trinh ty ®X174 thuéc ADN so¢i don.

Nho cac thanh tyu moi nhat trong nghién ctu ki thuat di truyén ¢ virut ma
nhan loai da phéat minh dwoc nhiéu loai vacxin virut thé hé méi, gop phan quan trong
vao viéc day IUi nhiéu bénh virut hiém nghéo ¢ nguoi va dong vat. Qua trinh kham pha
TKT duoc tom tat bang so 6 Hinh 2.6.
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Twort da ghi nhan sinh vat da ki
sinh vi khuan

d’Herelle da dinh nghia TKT
(bacteriophage)

d’Herelle di sir dung thyuc khuan thé
phong tri vi khuan

Ellis & Delbriick: Sy phat trién caa
thuc khuan thé

Phan nhém thuc khuan thé

Luria & Delbriick: Sy phét sinh
dot bién

Hershey & Chase: ban chét
cua ADN

Zinder and Lederberg: su

truyén tai ADN Benzer: tim ra cAu trac cua T4 rll

Lwoff, Horne and
Tournier phan loai vi rut

Loai Il enzyme cét giGi han

Fiers: giai trinh ty thuc khuan
thé MS2 thuoc RNA sgi don

Sanger: giai trinh ty ®X174
thu6c ADN soi don

Smith: nhiéu dang thuc khuan thé
da phat hién

Thuc khuén thé ton tai khip noi
trén trai dat

Vai tro cua thuc khuan thé trong

vi khuan

M hinh thyc khuan thé khong doc cua
vi khuan Vibrio cholerae

Chu trinh cta thuc khuan thé
duge dé xuit

Su da dang cua thuc khuan thé (sinh
thai)

Hé gen dau tién cua thuc khuan
thé duoc kham pha 1a ®X174
Mo hinh dap tng mién nhiém
thuc khuan thé

Su xuét hién prophage trong
genome cua vi khuan

Churc nang cua Cas9 RNA trong stra
chtra bo gen

Liéu phép thuc khuan thé dugc
thir nghiém Iam sang trén nguoi

Hinh 2.6: So' @6 sy phat trién 100 nim nghién ciru vé thwe khuan thé (Salmond & Fineran, 2015)
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2.2.3 Phan loai thie khuén thé

Da s6 TKT c¢6 kich thudce rat nho, co thé lot qua cac mang loc vi khuan, chinh
vi thé ching ta khong thé quan sat TKT dudi kinh hién vi quang hoc (kich thuéc TKT
do bang don vi nanomet (1nm = 10° m)). Ngay nay ching ta c6 thé do dat mét cach cu
thé hinh thai tirng ho TKT véi kich thuéc tir 20 — 300 nm tly theo ho TKT khéc nhau.
TKT c¢6 cau tric hinh nong noc gom 2 phan: Phan dau va phan dudi hodc hinh hat
(Diing va ctv., 2007).

Theo Ackermann (2007) c6 it nhat 5.568 TKT dugc phan loai bai kinh hién vi
dién tr vao nam 1959. TKT dugc phan loai theo Ackermann (2007) gém 17 ho va ba
nhém chua dugc phén loai rd rang. Trong d6, nhom TKT dang duo6i thuéc mot bo
Caudovirales chiém 96% gom ho Myoviridae (24,5%), ho Siphoviridae (61%) va ho
Podoviridae (14%), ngoai ra chi c6 208 TKT dang khéi da dién, dang soi va dang bat
dinh chiém 3,7%. TKT duogc tim thay trén 11 nganh vi khuan va nganh vi khuan co,
chiing x&m nhiém trén 154 ki chu hau hét thuoc nganh Actinobacteria, Firmicutes va
Proteobacteria (Bang 2.1). Phan loai TKT chu yéu dua trén co s& hinh thai va vé mat
di truyén (soi don ADN, soi d6i ADN, sgi don RNA, soi d6i RNA). Nam 2009,
Ackermann di bo sung va phan loai TKT duoc chia thanh 19 ho gom TKT dang duoi
(Myoviridae, Siphoviridae va Podoviridae), TKT dang khéi da dién (Microviridae,
Corticoviridae, Tectiviridae, SH1, STIV, Leviridae, Cystoviridae), TKT dang soi
(Inoviridae, Lipothrixviridae, Rudiviridae), thuc khuan thé dang bat dinh
(Plasmaviridae, Fuselloviridae, Guttaviridae, Ampullaviridae, Bicaudaviridae,
Globuloviridae va mot ho chua dat t&n dang qua chanh). Bén nam 2013, Pelzek et al.,
cling dya vao hinh thai cac ho TKT va di bd sung thém 1 ho méi (chua dat tén) tuong
tu ho Fuselloviridae nhung khic nhau vé thanh phan ciu tao l1a ho mégi nay khong
chtra lipid, vi vay hién nay 20 ho TKT (Hinh 2.7).
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Bang 2.1 Sw ki sinh cia he thuc khuén thé trén nganh vi khuin

Nganh vi khuan Myoviridae Siphoviridae Podoviridae Thuc PFP

nhan so khuan thé

dang dudi

Archaea 8 7 15 29
Eubacteria
Actinobacteria 6 501 22 529 1
Bacteroidetes 35 23 1 59 2
Chlamydia 3
Cyanobacteria 26 7 12 45
Deinococcus- 4 3 7 10
Thermus
Firmicutes 377 1743 105 2275 33
Fusobacteria 3 1 3 7
o-Proteobacteria 88 218 126 432 9
B-Proteobacteria 28 25 9 62
y-Proteobacteria 695 677 487 1859 112
o-Proteobacteria 17 1 6 24
-Proteobacteria 21 12 33 9
Spirochaetes 12 1 13
Téng cong 1320 3269 771 5360 208

Chu thich: PFP (polyhedral: khéi da dién, filamentous: dang sei, va pleomorphic: dang da
hinh)(Ackermann, 2007)

Theo Kutter va Sulakvelidze (2004); Murphy et al. (2012), dic diém ting ho
thuc khuan thé duoc miéu ta nhu sau:

2.2.3.1 Thuc khudn thé dang dudi (tail phage)

Theo Ackermann (2007) da miéu ta TKT dang dudi la nhém hién dién 16n nhat
va phan b rong nhat trén trai dat. it nhat 4.950 TKT dang dudi duoc ghi nhan duéi
kinh hién vi dién tir trong tong sé hon 5.500 TKT duogc quan sat. TKT duoc ciu tao
dic biét gdm 16p vo boc 1a protein va bén trong 1a soi d6i ADN véi ti 1é nhiém sic thé
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cao. Tat ca TKT dang dudi so hitu dau gom 20 mit va 12 goc. Kich thuéc TKT tir 24 -
400 nm va trong lugng bo gen tir 18 — 400 kb tuy ting loai TKT khac nhau. Trong
nhoém TKT dang dudi gdm 3 ho phé bién nhu sau:

a) Ho Myoviridae: virut chira soi d6i ADN dang thang c6 dudi c6 thé co lai, &
trung tam duoc bao 16p protein bén ngoai chiém 25%. Pién hinh 1a TKT T4 (Hinh 2.8)
la mot trong nhitng TKT ¢4 trong lwong bo gen khoang 168 kb véi kich thuéc 16n nhat
(chiéu dai khoang 200 nm va chiéu réng 80 -100 nm) duoc ciu tao bai vé protein (ciu
tao dau gom 20 mit thon dai). Pubi duoc cdu tao gdm 2 16p chinh: dng dudi va dudi
duoc bao boc mot 16p vo cing va co trong sudt qua trinh xam nhiém té bao vi khuan.
V6 dudi duoc tach ra tir phan dau goi 1a phan c6. Cubi dudi co tam dia gbe dugc gan
boi c4c soi dudi 1a noi gitip TKT bam vao té bao vi khuan.

V6 boc cia T4 (capsid) duoc ciu tao boi 3 loai protein chinh gdom protein
gp23* gp24* va gp20. Trong qua trinh hap phu va bom ADN dubi c6 thé gia ting kich
thuéc tir 24 nm dén 33 nm,

Pia gbc dung dé bam vao té bao vi khuan ciing duoc cu tao phuc tap & cudi
duoi voi chiéu dai khoang 27 nm va duong kinh khoang 52 nm ¢6 hinh vom. Khi TKT
hip phu trén bé mit té bao vi khuan thi dia gdc co thé thay ddi chiéu dai giam xudng
12 nm va gia tang duong kinh 61 nm.

Dudi c6 3 soi protein: soi dudi dai, soi dudi ngan va soi mong manh. Soi dudi
dai va soi dudi ngan gan vao dia gc va sgi mong manh kéo dai nham két néi duoi dén
capsid. Soi dudi dai c6 chiéu dai khoang 145 nm va duong kinh 4 nm. Céc soi dudi co
nhiém vu quan trong bam vao céc thu thé trén té bao vi khuan 1a diéu kién gitp TKT
tan céng vi khuan.

Vong c6

==
Bao duébi co <{ - Soidudi -

Pia gbc _// . il i
A B ..,. ‘ Al i :.‘:. C -

Mau ehim

Hinh 2.8: Hinh thai cu truc thuc khuén thé T4: (A, B): Md hinh T4; (C):
Hinh dang T4 dwéi kinh hién vi dién tir (Murphy et al., 2012)
23



b) Ho Siphoviridae: Cac TKT thuoc ho Siphoviridae chira sgi d6i ADN dang
thang c6 dudi dai khong co lai chiém 61% (tiéu biéu l1a TKT Lamda). TKT Lamda la
TKT &n hoa véi ADN soi d6i dang thang va trong luong bo gen khoang 48,5 kb duoc
bao boc bai 16p vo protein (Hinh 2.9). Nhiém sic thé gébm 12 — 15 loai protein khéc
nhau. Dau 1a mot khdi da dién véi duong kinh (chiéu dai va chiéu rong bang nhau)
khoang 64 nm, dudi dai khoang 150 nm, s¢i dudi dai khoang 25 nm va duong kinh 18i
than khoang 12 nm.

—
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Vé protein
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«——— Diu
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Hinh 2.9: Hinh thai cu tric thuc khuin thé Lamda: (A,B): M hinh thuc khuén thé Lamda; (C):
Hinh dang thuc khuan thé Lamda duéi kinh hién vi di¢n tir (Murphy et al., 2012).

c) Ho Podoviridae: Céc loai thuoc ho Podoviridae ciing chira sgi d6i ADN
dang thang c6 dudi ngin chiém khoang 14% trong bo Caudovirales. Pau la khéi da
dién cung kich thudc khoang 60 nm, chua 72 protein (T=7). Pubi c6 kich thuéc 17 x 8
nm va c6 6 soi dudi ngin, trong lwong bd gen khoang trén 40 kb. Tiéu biéu la TKT
P22 xam nhiém vao vi khuan Salmonella enterica (Hinh 2.10). Dang truéng thanh cua
® P22 dau duogc cau tao gom 20 mit (71 capsid c¢6 duong kinh khoang 650 A). Lop vo
procapsid c6 hang tram ban sao cua protein gp5 bao bén ngoai va protein gp8 lam
khung, nhiéu ban sao cua ba loai protein nhu gp7, gp16, gp20. Co ché xam nhidm cua
ho Podoviridae vao vi khuan ki cha chua biét dén mot cach rd rang. Tuy nhién, ® P22
la dang dudi ngan va khong thé co lai, ching bam vao bé mat cua té bao ki chu bang
nhiéu soi dudi, sau d6 bom ADN vao té bao ki chu.
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Hinh 2.10: Hinh thai cdu trac thuc khuan thé T7: (A,B): M6 hinh thuc khuan thé T7; (C):
Hinh dang thuc khuin thé T7 dwéi kinh hién vi dién tir truyén qua (Murphy et al., 2012)

2.2.3.2 Mt s6 ho thue khudn thé khdc
- Thuc khudn thé dang da di¢n (Polyhedral phage)

Cac TKT khong duéi chi bao gdm khoang 190 virut da biét, tuong ung vai it
hon 4% virut vi khuan dugc cdng nhan (Ackermann, 2011). Ching duoc phan loai
thanh 10 ho nho gdm ho Microviridae, ho Corticoviridae, ho Tectiviridae, ho
Leviviridae, Cystoviridae,....

- Thaec khudn thé dang sei (Filamentous)

Cac TKT dang soi bao gdbm mot sé ho nhu Inoviridae, Lipothrixviridae,
Rudiviridae. Chuang c6 chiéu dai khoang 410 nm dén 1.950 nm va chita ADN dang
thang hoac vong, soi d6i hoic soi don tuy theo tiing ho. Trong luong bd gen khoang
4,4 dén 8,5 kb (Murphy et al., 2012)

- Thuec khudn thé dang da hinh hay bt dinh (Pleomorphic)

TKT dang s¢i bao gom mét s6 ho dién hinh nhu Plasmaviridae, Fuselloviridae.
Chung c6 chiéu dai khoang 50 — 125 nm va chira ADN dang thang hoic vong tiy theo
ting ho. Trong luong bo gen khoang 11,965 kb dén 15,465 kb (Murphy et al., 2012).
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Bang 2.2 Tom tit vé kich thwéc va hinh dang cac he thwc khuan thé

Hinh thai Ho Kich thwéc (nm) Thuc khuan
Pau Dudi thé
dién hinh
O: Myoviridae 65 x 95 25x100 T2
C Siphoviridae 60 570 Lamda
O Podoviridae 47 10 x 15 T3
Microviridae 27 Khéng X174
O duoi
Corticoviridae 63 Khéng PM2
dudi
© Tectiviridae 60 Khéng PRD1
dudi
O Leviviridae 23 Khéng MS2
dudi
Cystoviridae 70-80 Khong 16
© duoi
o e — Inoviridae 85-1950 x 7 Khodng fd
duoi

Plasmaviridae 80 Khong MVL2
duoi

Ngudn: Ackermann (2011)

2.2.4 Qua trinh xAm nhiém ciia thue khuin thé vao té bao vi khuan ki chi

TKT duoc biét dén 1a virut ki sinh té bao vi khuan ki cha. Mot thé ki nghién
ctru TKT di cho thay rang ching cuc ki da dang va pho bién trong sinh quyén cua
chung ta. Theo d6, bo gen cua TKT bién dong tir vai trim base pair dén khoang 498
kilobase.

Vé ban chat, TKT mang bo gen cta ching va dung vi khuan ki chii dé nhan Ién
va sinh san ra cac TKT con. Mdi TKT chi xam nhidm trén mot lodi vi khuan va doi khi
xam nhiém trén nhitng loai ho hang ctia chiing. Chu trinh xam nhiém cua TKT vao vi
khuan duoc lap trinh mét cach chat ch& va phu thudc rat nhiéu vao ki cha nhu: té bao
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ki cha (Gram am hodc Gram duong), chu trinh xam nhiém (hp phu, su xam nhap, sy
sao chép, su lap rap va su 1am tan té bao ki chu).

Duwa vao ddc diém ki sinh cia TKT dugc chia 1am 2 nhém: (1) TKT doc
(virulent phage) khi ki sinh chi s& httu chu trinh tan (lytic cycle). Nguoc lai, TKT 6n
hoa (temperate phage hay avirulent phage) khi ki sinh khong giét té bao ki chu, nhu
gap diéu kién moi truong bat loi s& chuyén sang chu trinh tan (lytic cycle) va giét té
bao ki chu.

2.2.4.1 Chu trinh sinh tan (lytic cycle)

- Theo Sabour va Griffiths (2010) chu trinh sinh tan gém cac buéc sau:
- Sw hdp phu (Adsorption)

Sy xam nhiém cua TKT rat da dang vé dudi dugc bat dau bang su hap phu trén
mang vi khuan ki chu mot cach dac biét nhu thong qua soi dudi, gai, lién két véi cac
protein chuy@n biét trén 16p mang cua vi khuan ki cha, hodc capsule. Di véi vi khuan
Gram am hau nhu bat ki loai protein, oligosaccharides va liposaccharides hién dién
trén bé mat cua té bao vi khuan cé thé sir dung trong sudt qua trinh hap phu cia TKT.
Vi khuan Gram duong duoc TKT hap phu thdng qua cau tric phuac tap cia murein.
Thai gian hap phu cua TKT 1én té bao ki chu 14 rat ngan, & nhiét do thich hop. Vi du
véi TKT T4 chi can c6 15 gidy. Mot s trudng hop, néu cd tir 2 TKT khac tré [8n xam
nhap vao cing mot t& bao vat chu thi cudi cing chi c6 mét TKT sinh san ma thoi
(Diing va ctv., 2007). Nhitng ving thy thé caa TKT nhan dién 1a chudi polypeptide.
Rat nhiéu TKT yéu cau sy hién dién cua nhirng cum chira céc phan tir c6 nong do cao
la nhitng diém dé TKT dang dudi két ndi vao té bao ki chu.

Co ché hdp phu ciia nhoém thyc khudn thé dudi

Nhom TKT dudi khong nhitng da dang vé cau trac nhu dudi dai (ho Myoviridae
va ho Siphoviridae) va dang duéi ngan nhu ho Podoviridae ma con da dang vé cach
thac xdm nhiém nhu sau (Hinh 2.11):

- Ho Myoviridae: cau trdc chung ho Myoviridae gom dau, ¢, dudi, dng dudi, soi
duoi dai, soi dudi ngan, dia goc, trung tdm dia gbc. Tiéu biéu caa ho Myoviridae 1a
TKT T4 va Mu c6 dudi dai di dong. Ong dudi lién két véi vo protein, dé va mot sé bo
phan khac, dudi c6 thé di dong xung quanh 16p mang ngoai caa vi khuan ki chi nhiam
tim céc thy thé dé hap phu vao té bao ki chu. Vi du TKT T4 hap phu vao té bao ki chu
bang cach dinh vi trén bé mat ki cha bang soi dudi dai, chi co dia gbc ha thap xudng,
sau d6 tat ca soi dudi lién két voi cac thy thé trén mang té bao ki chu thdng qua
lipopolyshacharide (LPS), OmpC, cudi cung TKT bom ADN vao té bao ki cha. Tuy
nhién, d6i véi ki chit Gram duong qua trinh hap phu cua TKT vao ki chi khac so voi

27



vi khuan Gram &m vi cu triic véch té bao vi khuan day, TKT phai sir dung loai protein
phtrc hop mai ¢6 kha nang hap phu va bom ADN vao té bao ki chu.

- Ho Siphoviridae: cau tric chung cua ho Siphoviridae gdm dau, dudi dai khong
co, soi dudi, soi dudi trung tdm, dia gdc, tidu biéu cua ho Siphoviridae 1a TKT A va T5.
Qua trinh TKT hap phu vao ki chii khic nhau tiy vao TKT Gram 4m hay Gram duong.
TKT thudc ho Siphoviridae hip phu vao té bao ki chit Gram 4m hay dwong bang sogi
dudi va trung tAm soi dudi khong co su két hop gitra soi dudi va dia gbc gidng ho
Myoviridae. Ching hap phu vao té bao ki chu thdng qua polysacharide trén mang té
bao ki chu. Pic biét Coli phage DT57C va DT571/2 s& gia tang kha nang hap phu vao
té bao ki chu véi su hién dién cia Vitamin B12 1am gia ting lién két cua soi dudi trung
tm cua TKT véi té bao ki chu. Ciing twong tu véi ho Myoviridae, TKT thudc ho
Siphoviridae ciing xdAm nhidm vao vi khuan Gram am va Gram duong khac nhau vi
cau tric mang té bao vi khuan, dac biét vi khuan Gram duong qua trinh hap phu vao té
bao vi khuan ki chi phai str dung phirc hop protein hién dién trén dia gbc cua TKT. Do
d6, khong thé tim thay TKT ki sinh ca 2 loai vi khuan Gram 4m va Gram duong clng
luc.

- Ho Podoviridae: cau truc chung ho Podoviridae gém dau, dudi ngin khdng co,
6 - 12 soi dudi, khong co dia gbc. Vi du TKT T7 hap phu vao ki cha bang protein gpl7
cua soi dudi lién két vai LPS trén mang té bao vi khuan, ddi véi TKT P22 hap phu vao
té bao vi khuan bang sau protein gp9 trén soi dudi. Péi voi TKT thudc ho Podoviridae
co ché hap phy vao té bao Gram 4m va duong giong nhau.

T6ém lai, nhém TKT c6 dudi co ché hip phu vao té bao ki chu Gram am hay
Gram duong khac nhau tuy thudc vao ki chi ciing nhu ban chat TKT, ngoai trir ho
Podoviridae co ché hap phu vao té bao ki chu Gram 4m va Gram dwong giéng nhau.
Pic biét dua vao cau tric ho Myoviridae cé phd ki cha rong hon ho Siphoviridae va
Podoviridae.
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a Myoviridae b Siphoviridae ¢ Podoviridae

V6 protein V¢ protein

Puoi {

, . Soi dudi
Vo protein ~

Trung tam
soi dudi

Soi ¢o éng duoi

Ong dudi va vo dudi  Puoi

Puodi I
Pia géc
Soi dudi dai
S¢i duoi
- | | Soi dudi ngén
. f — Trung tam s¢i dudi
Piagbc —  “— Trung tam s¢i dudi

Hinh 2.11: C4u tric tiéu biéu caa he thuc khuan thé dudi: CAu tric chung cua ho TKT gdm vo6 bao boc bén ngoai chira ADN
bén trong lién két vai cau trac dudi (a) Cau trdc ho Myoviridae gdbm vé protein lién két voi dudi di dong co; (b) Ca hai ho Siphoviridae
va ho Myoviridae c6 protein lién két & chop dia gbc, soi dudi hap phu vao mang té bao ki chu; (c) Ho Siphoviridae va ho Podoviridae c6
protein & chép soi dudi trung tim hodc dia géc (Nguon Nobrega et al., 2018)
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Bang 2.3 Tom tit co ché hap phu cia nhom thuc khuan thé dudi véi vi khuan Gram Am va dwong

Siphoviridae Dbuoi dai, Soi duoi Vi khuan Gram &m O-antigen (smooth T5
khong co LPS)
Core oligosaccharide SSU5
(rough LPS)
Proteins (vi du: A, TLS va H8
LamB, TolC va FepA
Chién mao Chi va iEPS5
Pili DMS3
Vi khuan Gram dwong Teichoic acids LL-H
Soi kim duéi (Tail Vi khuan Gram am Capsule Vi-ll
spike) LPS 9NA
Vi khuan Gram duong Protein (vi du: YueB) SPP1
Trung tam soi Vi khuan Gram am Proteins (vi du: BtuB BF23, T5
duoi (Central tail and FhuA)
fibre)
Pau duodi (Tail tip) Vi khuan Gram am Protein (vi du: TonB) H8
Capsid filament Vi khuan Gram am Chién mao phiChil3 and
phiCbK
Myoviridae Dudi dai, Soi dudi (Tail Vi khuan Gram am LPS Mu
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co fibre) Proteins (vi du: T4 and T2
OmpC and OmpF)
Flagella SPN3US
Vi khuan Gram duong Protein (vi du: GamR) Y
Teichoic acids A511
Peptidoglycan A511
Soi kim duoi (Tail Vi khuan Gram &m Capsule MAM1
spike) LPS Det7
Podoviridae Duoi Soi duéi (Tail Vi khuan Gram am LPS T3and T7
ngan, co fibre) Proteins (vi du: Ail Yep-phi
and OmpF)
Type 1V pili MPK7
Soi kim dudi (Tail Vi khuan Gram am Capsule phiK1-5
spike) O-antigen (smooth p22
LPS)
Protein (vi du: Sfé
OmpA)
Vi khuan Gram duong Teichoic acids phi29

Ngudn: Nobrega et al., (2018)
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Bén canh d6, trong hé sinh thai ludn ludn xay ra qua trinh déng tién hoa gitra TKT
va vi khuan luon di d6i nén su thay doi cua cac thu thé trén bé mat ki cha lam cho TKT
cling thay d6i theo dé phu hop.

Theo Diing va ctv. (2007), viéc hap phu cua TKT trén mang té bao vi khuan ki cha
chiu anh huong cua nhan té ngoai canh nhu:

- S luong TKT: Vi sb diém hap phu trén bé mat té bao vat chu c6 gisi han do d6
s6 luong TKT ciing ¢6 gidi han. Ti sb gitta s6 lwong TKT tuong ¢ng c6 thé hap phu trén
mdi té bao vi khuan duoc goi 1a phic sé MOI (Multipicity of infection, MOI). Phirc s6
MOI thuong rat I6n khoang 250 — 360. Nghia 1a c6 khoang 250-360 TKT hap phu té bao
vi khuan ki chu cing mét IGc va tiét enzyme phan huay vach té bao cung thoi diém lam
cho vi khuan té bao v& ra nhu nghin miii kim cham. Truong hop ndy su pha vé té bao
khdng 1am san sinh ra cac thé hé TKT moéi, nguoi ta goi 1 su pha v ty ngoai.

- Céc ion duong: Cac cation Ca?*, Mg?*, Ba?*,....déu c6 tac dung xdc tién sy hap
phu, nguoc lai cation AI**, Fe3*, Cr3*. .. lai c0 tac dung bat hoat.

- C4c nhan t6 bo tro: Tryptophan cé thé xuc tién qué trinh hap phu cia TKT T4,
biotin cd thé x(c tién su hap phu cua TKT & vi khuan sinh axit glutamic.

- pH: méi trudng trung tinh ¢6 loi cho sy hap phu. Vi du: khi pH<5 hoic pH>10
TKT rat khé hap phu.

- Nhiét do: Nhiét do thich hop cho su phaét trién ciing 13 thich hop cho su hap phu.
- Sw xam nhap (Penetration)

Sau khi hap phu caa TKT vao vi khuan ki chu vai tinh hiéu dau tién tir dia gbc va
sgi dudi nhan dugc mot su Kich thich, lam cho 144 capsome ciia bao dudi s€ c6 nhirng
van dong phuc tap. Chlng can ATP dé tham nhap nén éng dudi co lai chi con mét nita
chiéu dai va dam 6ng dudi vao thanh té bao va mang té bao chat. Trong qua trinh nay c6
men lyzozyme & dau dng dudi co tac dung 1am hoa tan peptidoglycan ¢ mot bo phan cua
thanh té bao.

- Swr sao chép (Replication)

Sau qué trinh két dinh cia TKT vao té bao vi khuan thanh cong théng qua 2 hoic
ba 16p mang cia vi khuan nhu: mang ngoai, 16p peptidoglycan va mang trong. Tiép theo
ADN cua TKT duoc sao ma hay dich ma tly theo vi khuan Gram duong hoic Gram am.
Qua trinh sao chép xay ra clng vai su sao chép axit nucleic va sy sinh tong hop protein.
Trong qua trinh sao chép nay TKT phai déi mit véi nhiéu loai enzyme do vi khuan tiét ra
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nham han ché su xdm nhap cua TKT nhu emzyme cat gidi han va exonucleases. Mot hé
théng bao vé nhanh chong dugc thiét lap tir TKT hinh thanh ADN tao dau dinh hozc mot
protein cudi chudi ADN duoc hinh thanh 12 gen khang két thic qua trinh sao ma. Su sinh
treéng noi bao ciia TKT gy nén nhiéu hau qua co hai cho té bao chu nhu kiém ham tat ca
cac gen chu do tong hop mot sé enzyme nuclease phan hay ADN cua té bao ki chu. Vi du
T4, SPO1, va Sb-1 tong hop protein gay chét té bao ki chu ngay ca khi dugc tong hop
riéng 1¢ va duong nhu thay thé cho ki cha diéu khién qua trinh tong hop TKT méi
(Sabour & Griffiths, 2010).

- Sw lap rap (Assembly processes)

Sau khi cac vo protein capsid va axit nucleic cia TKT dugc tich 1ty phong phu
trong té bao ki chu s& tién hanh lap rap. Hau hét TKT lap rap tuong d6i phuc tap. Pau
tién, ADN dugc di vao trong khéi da dién 20 miat va dugc két hop thanh mot khoi chat
ché dugc goi la procapsid va tré nén khong tham cac phan ti 16n. Mot sé6 TKT dang dudi
nhu Siphoviridae hoic Myoviridae thi sy lap rap khac hon mot chiit nhu gan thém dudi va
soi dudi. Cudi cung trong giai doan lap rap cua mot s6 TKT ¢6 vo la viéc tiép nhan mot
phan mang cua té bao vat cha bao Iy 16i nuclecapsid khi TKT di qua mang té bao chat
cua ki cha. Virion thanh thuc s& chuyén téi mang ludi noi chat chuan bi budc ké tiép
(Sabour & Griffiths, 2010).

- Sw phong thich (Phage release)

Su phéng thich cua TKT khoi té bao 1a mot phan caa qua trinh Iap rap cudi cing
cua virion. TKT dang soi phong thich khoi té bao ki chu théng qua vach té bao ki chu va
khong giét té bao ki chu. Nguoc lai TKT chtra sgi doi ADN phéng thich TKT con ra
ngoai bang cach tiét ra mot sé enzyme phan giai vach té bao ki chii va giét chét té bao ki
chu. Sudt qué trinh xdm nhidm TKT tiét enzyme phan giai noi bao (endolysis) tich tu va
hoat dong trong mang té bao. Bé enzyme nay tiép can vai I6p peptidoglycan thi mot phan
tir ki nude 13 holin dwoc chi dinh giit vai trd quan trong trong su két néi noi bao, phan hiay
véach té bao va cac TKT truong thanh phong thich ra méi truong bén ngoai va té bao ki
chu s& chét (Sabour & Griffiths, 2010).
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Hinh 2.12: Chu trinh xam nhiém caa thuc khuan thé T4. Nguén (Pelzek et al., 2013)

2.2.4.2 Chu trinh tiém tan (lysogenic cycle)

Bén canh chu trinh tan thi TKT c6 thé thudc chu trinh tiém tan (lysogenic cycle,
Hinh 2.13, bén phai) nghia 1a TKT khong gy chét té bao cha ma ADN cua TKT két ndi
véi nhidm sac thé cua ki chu théng qua gen quy dinh enzyme integrase (giup chén ADN
cua virut vao trong nhiém sic thé cua té bao vi khuan ki chua), sau 6 ADN caa TKT nhan
Ién ciing voi ADN cua té bao vi khuan, thé TKT nay ¢ dang 6n hoa khdng gay chét té bao
ki cha. Thong thuong TKT dang 6n hoa ton tai & dang vong trong té bao chit cua vi
khuan goi 1a plasmid hodc di vao mot doan cua bo gen vi khuan duoc goi 12 prophage.
Prophage dugc ghi nhan khoang 10 — 20% ton tai trong té bao vi khuan. Chinh san pham
cua prophage két hop véi bo gen vi khuan gop phan lam cho vi khuan khéng bi xam
nhiém bai TKT khac hoidc ting doc tinh cua vi khuan (Sabour & Griffiths, 2010). Tuy

34


https://currentprotocols.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Pelzek%2C+Adam+J

nhién, khi TKT ¢ dang prophage gap diéu kién khong thuan loi nhu stress, tia UV,
mitomycin va su thiéu thic an kéo dai cua vi khuan ciing anh huong dén TKT 6n hoa
chuyén sang TKT ddoc, goi Ia hién tuong cam ung va prophage chuyén sang trang thai
TKT doc thuc hién chu trinh sinh tan, nhan ban va phéng thich ra nhiéu virion con tir té
bao ki chu (Hinh 2.13 trai) (Sabour & Griffiths, 2010). Té bao mang prophage goi la
lysogens bai vi ban chat cd thé cam tng tao nén TKT doc. Sy cam ung cd thé xay ra tu
phat hoic ngau nhién trong mot phan nhé caa vi khuan chira prophage hoic tin hiéu dic
biét tir méi truong 1a nguyén nhan sy cam tng caa prophage trong té bao vi khuan. Nhin
chung, sy cam &ng cua prophage c6 thé lién quan dén su pha v vat cht caa protein va
protein nay kiém ham chu trinh tan cua TKT vi thé TKT & dang 6n hoa. Vi vay vao thoi
diém nay TKT di vao chu trinh tan (lytic cycle): TKT xam nhiém vao té bao chat cua té
bao vi khuan ki chii nhan 1&n va tao ra cac TKT con, cudi ciing pha v mang té bao phong
thich ra méi tredng bén ngoai, tly theo TKT, ki chu, moi truong ma kha ning tao ra sb
luong TKT con khac nhau nhung giao dong khoang 20 — 400 virion (Hinh 2.13, bén tréi)
(Sabour & Griffiths, 2010).

okl " IE)
oa‘\ J

f
prophage

Hinh 2.13: Chu trinh sinh san ciaa thuc khuan thé 6n hoa. sau khi
ADN cua thuc khuén thé xam nhidm vao té bao vi khuan ki cha c6 thé di vao chu
trinh tan hozc tiém tan: Chu trinh tan (chu trinh bén trai) thuc khuan thé duoc san sinh
ra nhiéu thyuc khuan thé con giét chét té bao ki chu; Chu trinh tiém tan ADN cua thuc
khuan thé di vao bo gen cua vi khuan va khong giét chét té bao vi khuan dén ltc c6
mot s6 yéu to tac dong tir prophage s& chuyén thanh thuc khuan thé doc goi la chu
trinh tan (Sabour & Griffiths. 2010).
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Dua vao ddc diém cau trac: phan Ién bd genome cua TKT doc va TKT 6n hoa
cuing nhém hay khac nhém phan loai déu sé hitu cac gen gidng nhau qui dinh vé ciu
trac hay chic nang, tuy nhién riéng chi c0 TKT 6n hoa mdi s& hitu gen qui dinh
enzyme integrase véi chic niang chén ADN caa TKT vao sgi ADN cua té bao ki cha
ma TKT doc khdng ¢ (Lucchini et al., 1999), va day ciing 1a dic tinh dé phan biét
TKT doc va TKT 6n hoa vé ciu trdc gen (Hinh 2.14). Hinh 2.14 thé hién toan bo bo
gen cua TKT Lamda, T4 va T7 vé chtic ning cta toan bo bo gen ma ching sé hitu
gom gen qui dinh cau trac, gen qui dinh cac loai enzyme trong qua trinh séng cua
TKT. Tuy nhién & TKT Lamda la dang TKT khong doc trong b gen chira gen qui
dinh enzyme integrase, nguocC lai TKT T4 va TKT T7 thuoc nhém TKT ddc nén trong
bo gen khdng chira enzyme qui dinh enzyme integrase.
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Hinh 2.14: M6 hinh chung vé céu tric gen so sanh giira nhom thuc khuan thé ddc va nhom thuc
khuin thé khéng dac: thuc khuan thé 6n hoa Siphovirus Lamda chira gen integrase (48.502 bp); thuc
khuan thé doc Podovirus T7 (39.937 bp) va Myovirus T4 (168.904 bp) (Sabour & Griffiths, 2010)
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2.2.5 Nudi cdy thwe khuén thé

Theo Ty (2004), nudi cay TKT trudc hét phai chon té bao chu phd hop cho
ching nhan 1&n. Vi du TKT T4 thi can ding quan thé vi khuan E. coli nudi trong méi
truong dic hoic long va bo sung TKT vao. Viéc phat hién TKT rat don gian, TKT
nhiém vao moi truong 1ong s& lam moi trudng duc tro nén trong. Con trén moi trudng
dic s& hinh thanh dém tan. Pau tién TKT xam nhap vao té bao vi khuan nhan Ién va
pha v& té bao vi khuan cho ra khoang 100 TKT con dugc giai phéng ra ngoai. Mdi
TKT lai xadm nhap vao té bao Ian can dé lip lai qua trinh nhan 1én. Ctr nhu vay sau vai
gid xuét hién dém tan. Mdi ¢ém tan do mot TKT tao thanh, do 6 dém sé luong dém
tan cd thé tinh duoc sé luong TKT hinh thanh. Ngudi ta thuong goi don vi tao thanh
d6m tan 1a PFU (plaque forming unit), twong ty nhu don vi hinh thanh khuan lac CFU
(Colony forming unit) trong dém mat s6 vi khuan song. Ky thuat dém TKT theo céch
nay goi 1a “ky thuat dom tan” (plaque assay).

Cach tt nhat phan 1ap TKT Ia tach ching tir noi cu tri caa té bao ki cha. Vi du
TKT ki sinh trong vi khuan E. coli c6 thé dé dang phan lap tir nuéc cong hoic tir nuéc
nhiém phan. Mau duoc ly tim dé loai bo cin, thém chloroform dé loai bo té bao vi
khuan. L4y 0,1 ml tron déu vai té bao ki chua roi dan déu trén mat thach. Viéc xuét hién
d6m tan chiing to c6 TKT (Ty, 2004).

Puong cong sinh truong don: Chu trinh nhan 1én cia TKT duoc tinh tir mot hat
TKT hap phu trén té bao dén khi lam pha huy té bao chu phong thich ra ngoai, duoc
biéu din bai duong cong sinh truong don hodc duong cong sinh trudng mot bac (one
— step growth curve, Hinh 2.15). Pau tién ngudi ta dung mot lugng nhé TKT nhiém
vao dich nuéi sao cho chi mot ma khéng nhiéu TKT hap phu trén bé mit té bao. Sau
mot khoang thoi gian lai lay mau dé kiém tra s6 lugng TKT duoc sinh ra (Ty, 2004).
Qua trinh duoc tién hanh nhu sau:

- Cho TKT hip phu trén té bao vi khuan ki chu.

- Thém khang huyét thanh dé 1am bat hoat TKT tu do trong mai truong.

- Pha lodng 1000 lan dé cé4c virion mai tao thanh khéng tan céng té bao lanh.

- LAy méu dinh ky (5, 10, 15,.....50 phut) dé xét nghiém dém tan. Mdi PFU ting
v6i mot TKT trong huyén phu ban dau. Sau mdi thoi gian nudi lai 1dy mau. Sé luong
d6m tan ting phan anh sé luong TKT trong té bao tang lén.
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Sau khi hap phu, TKT xam nhap vao té bao vi khuan, kha ning giy nhiém
(infectivity) khéng con nita. D6 1a lac capsid bi phan giai (coi 40) dé giai phong axit
nucleic. Thoi ky nay goi 1a thoi ky tiém an (eclipse period) va khéng mét virion nao
tao thanh. Tiép theo thai ky tiém tang (latent period), trong sudt thoi ky nay xay ra qua
trinh tong hop axit nucleic va protein. Sau d6 1a thoi Ky truong thanh (maturation
period), cac thanh phan caa TKT duoc lap rap hoan chinh. Lic nay té bao bi v c6 thé
xac dinh dugc TKT. Cudi cung TKT 6 ac phéng thich ra khoi té bao 1am té bao bi tan
hoic tir tir theo kiéu nay chdi ma khdng 1am chét té bao ki chu. Thoi gian cho mét chu
ki sinh truang mot bac cd thé thay doi tly vao TKT va té bao ki cha dao dong trong
khoang 20-30 phut tuy té bao ki chu (Ty, 2004).

Thuc
< khudn

S0 luong thé tu do 7]
thL_rq , ; Giai doan
khuan thé e thuc khuan
(pfu/ml) Thuc khudn thé phong

Pha t&i xam nhiém .

. . VT thich
e s vao té bao vi
: khuan

o i
Thoi gian tiém tang

Thai agian xam nhiém

Hinh 2.15: So d6 dwong cong ting truwéng don ciia thuc khuan thé (Kutter & Sulakvelidze, 2004)

2.2.6 Hinh dang dém tan (plaque)

Dya vao dom tan hinh thanh trén méi truong ban dic (soft agar) bang cach
TKT khuéch tan va ki sinh té bao ki cha cua ching. Két qua tao ra nhirng dém trong
trén bé mat duc caa mang vi khuan ki chu dugc goi 1a ¢ém tan (plaque). Dya vao hinh
thai ddm tan trong hay tam duc c6 thé budc dau phan loai nhdm TKT thuoc TKT doc
(d6m tan trong) hay khong doc (d6m tan c6 tdm dyc). Kich thudc plaque ti & thuan
Vv6i kha ning hap phu dén thoi gian tiém an va thoi gian TKT 1am tan vi khuan hoan
toan dé phong thich TKT con ra méi trudng, dong thoi kich thude cua plaque chiu anh
huong bai ndng d6 cua agar. Bén canh dé, kich thudc plaque sé gia ting theo thoi gian
khi vi khuan lién tuc bi 1am tan (kich thuéc plaque to), nguoc lai ddi véi Kich thudc
plaque gia ting cham cd thé vi su phét trién cua vi khuan cham va da di vao giai doan
6n dinh. Do vay, viéc thuc hién ki thuat plaque assay 1a budc dau dung dé phan biét
thue khuan thé ¢ dang tan hoac tiém tan (Sabour & Griffiths, 2010) (Hinh 2.16).
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Hinh 2.16: Sw khac nhau vé hinh dang dém tan giira thwc khuan thé déc va thuc
khuan thé khong ddc:(A) TKT khong doc Pseudomonas aeruginosa LKR3; (B) TKT
doc Pseudomonas putida 15 (Sabour & Griffiths, 2010)

2.3 UNG DUNG THUC KHUAN THE TRONG PHONG TRU SINH HQC
BENH HAI DO VI KHUAN TREN THUC VAT

2.3.1 Khai niém phong trir sinh hoc

Theo Kim (2006) bién phap sinh hoc trong phong trir bénh cay 1a diéu khién
mdi trudng, cay trong va vi sinh vat déi khang mot céch thich hop dé tao nén mot thé
can bang sinh hoc can thiét, gidp giam manh mat s6 cia mam bénh xubng dudi
ngudng gay hai. Nhd d6 bénh cay trong chi xuat hién & mic do nhe, khéng anh huong
quan trong vé& mat kinh té.

2.3.2 Cac yéu t6 anh hwéng dén kha ning kiém soat vi khuin bing liéu phap
thue khuin thé

Nhitng nim gan ddy st dung TKT doc kiém soét vi khuan nhu mot bién phép
trién vong, dac biét trong thoi diém nhiéu loai vi khuan khang thudc khang sinh, chinh
1a nguyén nhan nay gy khé khin kiém soat bénh do vi khuan trong nhiéu linh vuc nhu
y hoc, tha y va thay san. Hiéu qua phong trir cta liéu phdp TKT chiu anh hudng bai
nhiéu yéu t6 nhu diéu kién méi truong bén ngoai va ca bén trong cac ca thé TKT nhu
ti I¢ gitta TKT va vi khuan ki cha, phuong thiic va cach ap dung, yéu to6 moi truong
(pH, nhiét d9,...), su trung hda caa TKT va vi khuan ki chu.
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2.3.2.1 Ty s6 thuwc khudn thé/vi khudn

Theo Gill va Hyman (2010), TKT duoc ap dung kiém soat vi khuan theo 2 cach
thire khac nhau nhu con dudng bi dong va con dudng chu dong. Déi véi phuong phap
bi dong sir dung TKT vai mat s6 du dé kiém soét vi khuan ki chu, két qua sé tiéu diét
vi khuan trong thoi gian ngan. Vi du trong virut hoc ty sé gitra TKT va vi khuan giai
thich bang thuat ngit MOI (multiplicity of infection = mat s6 TKT/mat sé vi khuan),
theo Gill va Hyman (2010) di téng hop ring MOI bang 100 c6 thé dam bao day du sb
lwong TKT ki sinh toan bo vi khuan ki chu trong thoi gian ngan. Cu thé, trong rat
nhiéu nghién cau sir dung mat s6 TKT cang cao s& phong trir bénh hiéu qua nhat.
Nguoc lai, theo cach chi dong thay rang ap dung TKT véi mat sb thip dé ching ky
sinh vi khuan ki cha va nhan mat s dan theo thoi gian. Trong truong hop nay cé thé
sir dyung ty s6 MOI tir 0,001 dén 0,1 s& lam cho TKT nhan mat s6 tir thap dén cao dong
thoi &p dung thém mot sé thudc bao vé thuc vat nham gia ting hiéu qua quan Iy bénh.
Tuy nhién, phuong phap thu dong sé hiéu qua cao hon bién phap chu dong.

2.3.2.2 Kha néng tiép cdn dén vi khudn muc tiéu

TKT khéng giéng nhu cac loai khang sinh, ching khéng thé tu khuéch tan qua
mang té bao. D6 d6 phai c6 phwong phap dé &p dung va dua TKT dén véi cac té bao vi
khuan muc tiéu. Cac nha khoa hoc tin rang, phuong phap van chuyén 1a phuong thirc
t6t nhat nham dua TKT dén vi khuan muyc tiéu nghia 1a c6 thé sir dung cac loai vi
khuan khong gay bénh cling loai d¢ mang TKT dén vai bénh muc tiéu (Inal, 2003;
trich dan Chatain-Ly, 2014). Tuy nhién, viéc &p dung phuong phap nay co6 thé nguy
hiém, vi dong vi khuan khong gay bénh cuing loai vai vi khuan gay bénh cé thé trong
quéa trinh sinh san tro nén loai gay bénh chinh vi vay khi 4p dung ngoai thyc té can
than trong. Trong mdi truong ran (chang han nhu trong modi truong dat), néu su
khuéch tan cua TKT c6 thé bi han ché s& lam giam su hap phu TKT trén vi khuan, do
d6 anh huong kha nang nhiém TKT Ién céc té bao vi khuan (Chatain-Ly, 2014). Theo
Guenther et al., (2009) di ghi nhan TKT giam kha ning khuéch tan trong méi trudng
dic nhu xtc xich, ca hdi x6ng khai va hai san.

2.3.2.3 Diéu kign méi truong

a) Anh sang

Trong céc tac nhan gay ra sy Gc ché ddi voi TKT thi tia cuc tim duoc nghién
ctru rong rdi nhat. Tia cuc tim 1am anh hudéng dén su ky sinh cia TKT 18n vi khuan
(Wigginton et al., 2012). That vay, mot s6 nghién ctru da ching minh rang ap dung
TKT trén tan 14 ca chua vao budi téi dan dén su ton tai cia TKT trén bé mat tan 14 cay
1au hon, cho phép TKT c6 nhiéu thoi gian hon dé 1ay nhidm va tiéu diét cac vi khuan
muc tiéu cua chdng (Balogh et al., 2003 ; Iriarte et al., 2007; trich dan Buttimer et al., 2017).
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Iriarte et al. (2007) da cho rang cac yéu té gay hai d6i voi TKT la tia UV-A
(320-400 nm) va UV-B (280-320 nm) cé trong anh sang mat troi, tia UV-B mang dong
ning luong cao va c6 kha ning gay ton hai truc tiép dén ADN trong cau tric virion
cua TKT din dén tic ngh&n sy sao chép caa ADN va ARN trong qué trinh phién mé,
TKT c6 kha ning ton tai 1au hon khi ap dung vao budi chiéu téi hodc khi cuong do tia
cuc tim dudi 2mW/cm?2. Trén mdi trudng tan 14 cay 1a méi truong khic nghiét dbi voi
TKT vi ¢4 tia cuc tim va su chiéu xa anh sang.

b) Nhiér dé

Nhiét 6 toi hao thich hop cho TKT hoat dong & 37°C gdm mét sé ho nhu
Myoviridae, Podoviridae, Inoviridae (Jonczyk et al., 2011). Ngoai ra, nhiét d6 ciing la
yéu té quan trong nhat anh huéng dén kha nang thuc khuan cia TKT nhu mot khao sét
cua Shan et al., (2014) di khao sat kha ning phan giai cua TKT trén vi khuan B.
thailandensis ¢ hai diéu kién nhiét ¢6 25°C va 37°C, két qua TKT phan giai vi khuan
cua vi khuan B. thailandensis ¢ nhiét d6 37°C, nguoc lai & nhiét do 25°C TKT khong
phan giai vi khuan ki chi. Bac biét TKT bat hoat ¢ nhiét 6 cao c6 thé gay bién tinh
cac thanh phan cau tao cia TKT (Harvey & Ryan, 2004). Mot s6 TKT bi bat hoat khi
dun nong ¢ 75°C trong 30 phat (Adams et al., 1959).

c) pH

TKT thuong 6n dinh trong khoang pH tir 5 dén 8. Nhiét do thap thi TKT c6 thé
t6n tai tir pH 4 dén 9 hoac 10. TKT T2 c6 thé bj két tha & pH 4 ma khdng mat di tinh
nhiém (Adams et al., 1959). TKT khdng ton tai lau trén 14 tdo do pH thap (pH bé mat
4,37), nhung ton tai trén bé mat 14 dwa hiu c6 pH twong d6i cao (pH bé mat 5,77)
(Leverentz et al., 2003). Theo Giang (2016) da khao sat sy ton tai cia TKT phan lap
trén vi khuan Xanthomonas oryzae pv. oryzae trong mdi trudong pH (3, 5, 6, 7, 9), két
qua TKT ton tai tot trong moi trudng pH 6 va pH 7, tuy nhién TKT giam mat s trong
moi truong pH3, pHS5 va pH9.

Theo Jonczyk et al. (2011) da tong hop mot sé yéu tdé anh huong cia mot sé ho TKT
(theo Bang 4.2).
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Bang 2.4 TOm tit kha ning chiu dwng véi méi treong séng ciaa mot sé he thwe khuan thé

Ho TKT Tén Kha ning chiu dwng caa thuc khuén thé trong méi truong séng
TKT 3 :
Nhiét do thich hop pH Ton triv bieu kién Tai ligu tham khao
ton tai
Myoviridae T4 37°C pH6-7,4, cOthétrit4  tontaiodieu  Klak et al., (2010)
<hong thich tuan trong kién —196°C T | (1981
) ong|:<g:> urine 6 6- trén 65%, chiu sutsaeva et al. ( )
9‘?’2'0 P 20°C duoc didu kien
’ kho han
Siphoviridae Lamda - pH (3-11) 4°C trén 6 6n dinh hon Jepson and March(2004)
trong 24 gio  thang trong nudc VoI
¢ 19°C
Podoviridae T3 37°C pH 5-9,2 - ton tai nhiét Miedzybrodzki et al.,
d6—196°C @én  chua cong bd);
98%; Tsutsaeva et al.(1981)
Cuc ki khang
v6i diéu kien
kho han
Microviridae OX174 - - - ton tai -196°C  Tsutsaeva et al.,(1981)
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Corticoviridae

Tectiviridae

Leviviridae

Cystoviridae

Lipothrixviridae

Rudiviridae

Fuselloviridae

PM2

PRD1

MS2

Phi6

TTV1

SIRV1

SSv1/

pH 6-8,
giam  hoat
dong  sau
1gio ¢ pH
5,0 trong
37°C

pH 5-8

pH 6-8

on dinh pH
6

pH<3
khéng nhay
cam ¢ pH 2

nhung
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trir tot & 4°C

ton tai tot trong
mOi truong
NaCl (10
mmol/L

va CaCl; (5
mmol/L)

ton tai & —80°C

nhiét do tir 5
dén 35°C

c6 thé ton tai
nhiét do >85°C

tim thay trong
moi truong axit
& subi nudce
nong

duogc tim thay

trong moi
troong axit &

Faquet et al.,(2005); Mi
edzybrodzi etal,, chua cdng bd)

Faguet et al.,, (2005); Ackermann
etal,, (2004).

Feng et al.,(2003)

Prangishvili et al.,(2001);
Gouletetal., (2010)

Prangishvili et al.,(2001)

Prangishvili et al., (2001),
Faquet et al.,(2005)



pH<5 giam sudi nudc néng,

sy on dinh, chiu duoc nhiét
virion nhay d6 khoang
cam o 97°C
pH>11
Inoviridae M13 37°C pH6- 9 Tey et al., (2009);

Ghi ch: -: chua ghi nhan (Trich dan Jonczyk et al. (2011)
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2.3.2.4 Tinh dic hiéu ciia thwe khudn thé

TKT la loai virut ky sinh chuyén tinh trén loai vi khuan nhat dinh, nén khi &p dung
licu phap TKT thi can phai nghién ciu su tic dong cua TKT 1én cac dong vi khuan can
kiém soat, va sau do can kiém tra sy anh huéng cua cac yéu td gay tc ché TKT (Chatain-
Ly, 2014). Nhic dén hiéu qua cuaa liéu phap TKT thi can phai xem tinh dic hiéu cua TKT
véi bé mit té bao vi khuan, néu trén bé mat caa vi khuan mat di thu thé tiép nhan TKT thi
xem nhu ching d3 khang dbi voi TKT. Dé khic phuc cac van dé lién quan dén tinh dic
hiéu cua TKT thi Chatain-Ly (2014) da dé ra céc bién phép sau:

- Phan lap TKT tir noi gay hai cua vi khuan va kiém tra ¢ nhay caa ching véi vi
khuan gay bénh.

- Lya chon ra cac dong TKT c6 pho ky chi rong vai dong cua vi khuan gay hai.

- Nghién cuau, phat trién ra HH TKT c6 thé kiém soat duoc nhiéu dong vi khuan
gay hai.

2.3.2.5 Sw khdng thic khudn thé ciia vi khuan

Ciing nhu truong hop cua thube khang sinh, vi khuan ciing gay ra hién tugng
khang véi TKT d6 12 nguyén nhan gay bt loi trong liéu phap TKT phong tri bénh do vi
khuan. Vi khuan thuong c6 ba co ché chinh dé khang lai sy tan cong cua TKT bao gom
giam kha nang hap phu trén bé mat té bao cia TKT, ting kha ning can tré khi TKT da
xam nhiém va loai bo sy xAm nhiém cua TKT. Vi du, vi khuan sé& thay d6i vi tri caa chién
mao va vi mao hay tao ra enzyme dé lam suy giam axit nucleic cia TKT (Hyman &
Abedon, 2010). Pong thoi, TKT ciing ¢6 nhiéu co ché dap ung lai tinh khang cua vi
khuan thong qua sy thay doi vi tri gan vao véch té bao vi khuan ky chu, vi tri hap phu
hoac hinh thanh mot thy thé méi (Diaz-Munoz & Koskella, 2014).

Trong moi truong hop, tinh khang caa vi khuan d6i voi TKT khdng gay ra van dé
gi cho viéc sir dung TKT hoac liéu phap TKT vi ty Ié vi khuan phat trién tinh khang ddi
Vv6i cac loai TKT thap hon khoang 10 lan so véi thuéc khang sinh (Carlton, 1999; trich
dan Chatain-Ly, 2014).
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Hinh 2.17: Téng hop cac yéu té anh hwéng hiéu qua caa TKT khang véi vi khuan ki chi

2.3.3 Bién phap bio vé thwe khuin thé

Mot trong nhimg phuong phép khién ching ta nghi dén dau tién dé ap dung liéu
phap TKT ra ngoai moi truong d6 chinh la bao boc TKT, gilp chung giam su tac dong
cua diéu kién va céac yéu to bat loi. Trong thoi ky khoa hoc — ki thuat phét trién nhu hién
nay, k¥ thuat vi bao hay vi nang (micro-encapsulation) da dwoc trng dung rong rai trong
nhiéu linh vuc.

Ky thuat vi bao 1a mot giai phép bao gdi hiru hiéu gilp chuyén d6i cac hop chat
dang long, khi sang dang bot dong thoi bao vé hoat tinh cia cac hop chat nay trong mot
cau tric rat nho ¢ mang bao boc nham han ché tac dong cua madi trudng bén ngoai (anh
sang, nhiét do, d6 am, oxy ...). Vo dugc dung dé bao 1a mét loai vat liéu c6 kich thudc
bang micrometer, 1am bang silic hoic cac chit dam, polyme cao cip nhu gelatin hodc
albumin. Pay 13 mot cong cy manh mé gilp bién d6i va bao vé cac hop chat c¢é hoat tinh
sinh hoc cao nhu enzyme, té bao (probiotic), chat thom, chat mau thuc pham ... va dic
biét 12 TKT c6 thé ton tai tt k§ thuat nay tir d6 tng dung liéu phap TKT ra mdi trudng
bén ngoai dé nhan rong va phat trién san pham sinh hoc (Gharsallaoui et al., 2007).
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TKT duoc ton trir & 4°C trong bong téi hoan toan trong nhiéu thang ma khéng 1am
giam mat sé dang ké. Phuong phap tét nhat dé bao vé TKT c6 dudi 1a phuong phap dong
khd hoidc ngdm trong nito 16ng ¢ bd sung 15-50% glycerol, tuy nhién & diéu kién nay
nhanh chéng 1am bat hoat mot sé6 TKT (Kutter & Sulakvelidze, 2005).

Balogh et al. (2008) da st dung TKT quan li bénh do vi khuan Xanthomonas
axonopodis pv. citri va X. axonopodis pv. citrumelo gay bénh trén cay c6 mui. Két qua da
nhan thidy TKT két hop sita tach béo va duong sucrose cd hiéu qua bao vé TKT tranh tac
dong c6 hai cua tia UV va cac yéu t6 khac cia moi truong, ddng thoi duy tri mat sé TKT
kéo dai trén tan la, tuy nhién khong gia tang hiéu qua phong tri.

TKT c6 thé dung ¢ dang dong kho va chuyén thanh thudc ma khéng anh huong
dén hiéu lyc. Khi ton trir & dang thudc vién TKT c6 thé ton tai kéo dai dén 14 thang &
nhiét ¢6 55° C. Ngoai ra, mot sé6 TKT c6 thé ton trir dugc trong mot thoi gian dai véi pH
trung tinh trong dung dich hoac dang kho (Jonczyk et al., 2011).

Trong nghién ciru vé chat phu gia phuc hdi TKT sau dong kho cta Subl va ctv.
(2017) d3 ghi nhan Glucose 10% cho hiéu qua tot nhat, sau d6 1a Mannitol (5% va 10%).
Khao sat thoi gian ton trit TKT cho thay dang bot dong khé trix nhiét d6 phong duy tri mat
s6 TKT 6n dinh dén 5 thang, trong khi dang long c6 mat sé6 TKT giam manh sau 1 thang
ton trix (& nhiét do phong) va sau 3 thang ton trit (& 4°C).

2.3.4 Mot s6 nghién ciru sit dung thwe khuédn thé trong phong tri bénh do vi
khuén trén ciy trong

2.3.4.1 Trén thé gici

Sau giai doan phét trién nhanh chéng caa thudc khang sinh trén thé giéi. Con
nguoi da nhan thiy su anh huong bt loi cua thude khang sinh ddi véi sic khoe va vi
khuan c6 nguy co khang thudc khang sinh da gy ra su de doa 16n ddi véi con ngudi vé
nhiéu mat, cling véi su gia tang vé cac dong vi khuan mai. Chinh diéu nay da kich thich
su quan tdm cua cac nghién ctru d6i voi TKT va lidu phap TKT duoc hoi sinh (Wittebole
etal., 2014).

Niam 1926, Moore va D'Herelle d3 dwa ra dé xuét sir dung TKT dé kiém soat mam
bénh thyc vat do tac nhan 1a vi khuan (Balogh et al., 2010). Giéng nhu cac phuong phap
kiém soéat sinh hoc khac, mot uu diém quan trong cua liéu phap TKT 1a giam sir dung céc
tac nhan hda hoc ddi véi céc loai gay hai, tir d6 s& gitip dam bao stc khoe cho con nguoi
(Gill & Abedon, 2003).

Nam 2012, Ackermann da trich loc va cho rang c6 dén 30.000 bai viét dugc ban
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hanh cdng khai tir nhitng nim 1965 dén 2010, céc tac gia dai dién cho hon 40 ving lanh
thd, khu vuc dia ly va c6 it nhat 70 loai ngén ngir khac nhau viét vé TKT. Tir 46, 6ng da
dua ra nhan dinh vé su nghién ciau TKT c6 thé dién ra trén toan thé gisi (Balogh et al.,
2010).

Khi nghién ctu vi khuan Pseudomonas tolaasii gay bénh ¢d6m nau trén nim rom &
Cheongju, Han Quéc, Kim et al., (2011) di phéan 1ap dugc 21 lodi TKT tir bén dia diém
khac nhau & Han Quéc c6 kha ning kiém soat sinh hoc déi véi bénh dém nau trén nim
rom. Ong di chia TKT ra 1am 3 nhém dé kiém tra va so sanh kha ning diéu tri bénh cua
ching bang cach so sanh kich thudc cac ddm ma vi khuan gay bénh dé lai. Két qua cho
thiy cac loai TKT nay déu c6 kha nang ¢ ché mam bénh. Tir 46 6ng da nghién ciru va
cho ra diéu kién thich hop dé 4p dung TKT cho hiéu qua kiém soat bénh dém nau trén
nam rom cao nhat.

Ralstonia solanacearum 1a mét loai vi khuan Gram am va 1a tac nhan gay bénh héo
xanh & nhiéu loai cay tréng quan trong, trong d6 c6 ca chua. Fujiwara et al., (2011) da sir
dung cac dong TKT bao gom @RSA1, pRSBI1 va RSLI dé diéu tri bénh héo trén ca
chua. Ong d3 ap dung TKT bang cac bién phap khac nhau dé kiém tra do hiéu qua, nhu 1a
sir dung don 1¢ hoic két hop cac dong TKT, &p dung TKT khi xt Iy hat giéng hoac sau
khi cay bi nhiém bénh. Tir d6 6ng da két luan vé do hiéu qua va loi ich caa viéc ap dung
TKT nham kiém soét bénh héo do vi khuan R. solanacearum trén ca chua.

Vi khuan Burkholderia glumae gay bénh thdi cay con, thbi hat hozc bac bong lia
duoc ghi nhan dau tién tai tinh Kyushu ciia Nhat Ban vao nim 1950 (Goto, 1956). Theo
Adachi et al., (2012) da nghién ciu TKT trong phong trir bénh thdi cay con do vi khuan
B. glumae. T4c gia da phan lap dugc ba dong TKT xung quanh viing trong laa nhu kénh,
séng, ao, ho tai quan Ishikawa thanh phé Kanazawa va quan Ibaraki thuoc thanh phé
Tsukuba, noi ddy duoc ghi nhan 1a noi ty nhién it bj tic dong cua cac yéu té khac nhu
thudc bao vé thuc vat, cong nghiép hoa... ba dong TKT véi ki hiéu nhu sau BGPP-Ar;
BGPP-Sa va BPP-Ya. Khi kiém tra kha niang ki sinh cua ba dong TKT trén 12 dong vi
khuan B. glumae, két qua hai dong TKT BGPP-Ar va BGPP-Sa c6 kha nang ki sinh 7
dong vi khuan B. glumae (MAFF 106666, MAFF 106715, MAFF 106716, MAFF 106719,
MAFF 106720, MAFF 106734 va MAFF 106735). Tac gia chon hai dong TKT BGPP-Ar
va BGPP-Sa phong tri bénh thdi cdy con trong diéu kién vudon uwom. Tiép tuc tac gia sir
dung dong TKT BGPP-Ar véi bén mat sé 10° pfu/ml; 10%pfu/ml; 107 pfu/ml va 108 pfu/ml
déu cho hiéu qua phong tri bénh thdi cay con trén la do B. glumae.

Vi khuan Xanthomonas oryzae pv. oryzae la vi khuan Gram am va ciing chinh 13
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nguyén nhén quan trong gay bénh chay bia la lua. Theo Chae (2014) da phan 1ap dugc 34
dong TKT thu tir nuéc cua ruong lta. Trong d6 29 dong TKT thudc ho Mycoviridae la
TKT dang dubi c6 trién vong trong phong trir sinh hoc. Ong d3 sir dung HH TKT két hop
Vvé6i sira tach béo phun trén tan 14 IGa phong trir vi khuan X. oryzae pv. oryzae. Két qua
TKT c6 hiéu qua giam bénh chay bia 14 lGa & diéu kién ngoai dong va ong da két luan
rang sir dung TKT nhu mot bién phép sinh hoc kiém soat bénh nham giam viéc st dung
thudc bao vé thuc vat.

Vi khuin Pectobacterium atrosepticum la mot trong nhitng mam bénh trén khoai
tay gay thiét hai san luong khoai tay trén thé giéi. Cac phuong phap kiém soét bénh nay it
dugc nghién ciu cha yéu 1a dung bién phéap canh tac. Trong nghién ciu cua Carstens et
al., (2019) da sir dung 12 dong TKT doc phong tri vi khuan nay. Cac dong TKT nay cha
yéu 1a TKT c6 dudi. Két qua thiy rang bénh thdi nhiin trén khoai tay giam tir 62% dén
64% theo chi s6 bénh va ti 18 bénh trong diéu kién ton trir. Qua do, thay rang TKT rat
trién vong va gilp it rat nhiéu trong giam thiét hai san luong khoai tay trong diéu kién ton
trir.

Qua cac két qua nghién ciru ngoai nuéc thay rang TKT 1a mét trong nhitng tac
nhan kiém soat hiéu qua bénh do vi khuan duoc cac nha khoa hoc trén thé gi¢i nghién ciu
va tng dung hiéu qua. D6 1a mot co so khoa hoc c6 v nghia dé khai thac va ciing 1a tién
dé cho nhitng nghién ctu tng dung TKT phong tri bénh trong nudc.

2.3.4.2 Trong nwoc

Céc cdng trinh nghién ctu vé liéu phap TKT nham kiém soat bénh hai cay trdng do
tac nhan 1a vi khuan ngay cang phat trién. Cac cong trinh nghién ctu vé TKT tai Viét
Nam ngay cang tién bo tir budc dau phan lap, danh gia hiéu qua kiém soat bénh cua TKT
cho dén thtr nghiém & diéu kién ngoai déng va nghién ciru vé viéc bao vé TKT nham han
ché su tac dong cua cac yéu té moi truong dén ton tai cua TKT da duoc thuc hién cu thé
nhu sau:

Vi khuan Xanthomonas oryzae pv. oryzae gay bénh chéy bia 14 l0a rat quan trong
tai nhitng viing canh tac IGa thudc cac tinh DPBSCL. Nghién ctru dau tién caa Tam va ctv.
(2013) da phan lap dugc 07 dong TKT tir 24 mau bénh chay bia 14 lGa thuoc 5 tinh &
DPBSCL, trong d6 dong TKT P-KG4 c¢6 kha ning ki sinh vi khuan cao nhat. Tiép tuc,
nhoém nghién ctru da ghi nhan moi trudng Wakimono 0,6% agar cho mat sé6 TKT cao
nhét. Tiép tuc nghién ciru nay Giang va ctv. (2016) da tiép tuc phan lap thém nhiing dong
TKT va tuyén chon cac dong TKT trién vong c6 phé ki chi rong va duong kinh ddm tan
l6m, dac biét bon dong TKT (® XaVL12, ® XaDT60b, ® XaDT63c, ® XaAG68A) cho
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hiéu qua phong tri bénh chay bia Ia Ita trén 50%. Song song d6, nhom nghién ctru da
khao sat anh huong cua anh sang va pH anh hudng dén sy ton tai cia TKT, két qua ghi
nhan diéu kién pH tir 6 dén 7TKT cua Xoo s& tn tai 6n dinh theo thoi gian. Khao sét sy
t6n tai ciia TKT trén tan 14 laa trong didu kién nha ludi, nhém ciing d3 ghi nhan TKT
khdng con ton tai trén bé mat tan 14 cay sau 28 gid khi khong co vi khuan ky chu ¢ diéu
Kién khong c6 bong ram. Vao nam 2018, Bao da chung minh dong TKT don ®XaDT60b
(108 pfu/ml) va HH TKT & mat sé 108 pfu/ml cho hiéu qua phong tri bénh chay bia 14 IGa
va gop phan gia ting ning suat ¢ diéu kién ngoai dong.

Vi khuan Erwinia chrysanthemi 1a vi khuan gay bénh thdi than trén IGa vao giai
doan sinh san dinh dudng két hop véi bénh dao 6n gay that thu ning suat ddng ké. Nhom
nghién cau Minh va ctv., (2016) da phan 1ap 35 dong TKT va 14 dong vi khuan Erwinia
chrysanthemi duoc phan Iap trén 59 mau bénh théi géc I0a, phan bb & 4 tinh Vinh Long,
Can Tho, Kién Giang va Soc Tring. Két qua tuyén chon diwa vao kha nang ki sinh, dudng
kinh phan giai vi khuan trong diéu kién phong thi nghiém. 8 dong TKT ®EchST19a,
OEchCT12, ®EchKG3b, ®EchKG5a, ®EchKG8b, ®EchKGl1lb, ®EchSTI19b va
®EchST22 c6 kha nang ky sinh nhiéu dong vi khuan E. chrysanthemi, dic biét dong TKT
®EchKG8b cho dudng kinh phan giai vi khuan cao nhat. Tiép tuc so sanh 4 mat s6 TKT
khac nhau (10° pfu/ml; 108 pfu/ml; 107 pfu/ml va 108 pfu/ml) trong phong tri bénh théi
goc lua & dicu kién nha ludi. Ca bon mat sé 10° pfu/ml; 107 pfu/ml va 108 pfu/ml thé hién
hiéu qua giam bénh, ro rang nhat mat s6 108 pfu/ml thé hién hiéu qua cao trén 50%.

Vi khuan Burkholderia glumae gay bénh théi hat trén laa, dic biét vu Hé Thu va
Thu Pong va gay thiét hai ning suit dang ké. Mot nghién cu mé dau cua Huy va ctv.,
(2016) da phan lap dugc 41 dong TKT ky sinh trén 61 dong thugc 6 tinh/thanh ¢ PBSCL.
Két qua ghi nhan dugc cho thay tat ca cac dong TKT déu ¢ kha niang ky sinh trén vi
khuan va da tuyén chon duoc 6 dong TKT bao gém ®HG17, ®VL30, VL34, GVL39,
DAG58 va DAG60 c6 kha nang tiéu diét vi khuan gay bénh cao nhat. Trong dé, cac dong
TKT ®VL34, ®VL39, DAG58 cho hi¢u qua phong trir bénh cao hon va khac biét y nghia
s0 vai cac dong TKT con lai trong diéu kién nha ludi.

Vi khuan Ralstonia solanacearum 12 vi khuan gay bénh héo xanh trén nhiéu loai cay
trdng tai Viét Nam nhu cay 6t, cdy ca chua, khoai tay, ... két qua nghién ctu cia An va
ctv. (2017) da phan 1ap va tuyén chon ba dong TKT (®CT18, ®DT3, ®PT4) khi ap dung
ba dong TKT don 1& hozc hdn hop 3 dong TKT & mat s6 108 PFU/ml tudi vao dét trong
phong trir bénh héo xanh do vi khuan R. solanacearum, két qua cho thay dong thuc khuan
thé ®DT4 cho hiéu qua phong tri trén 50% & thoi diém 17 ngay sau khi lay bénh. Tién va

ctv., (2017) da str dung dong TKT ®RaAG12a phong trir bénh héo xanh trén dua leo
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trong diéu kién nha ludi, cho két qua giam bénh trén 70% ¢ thoi diém 16 ngay sau khi lay
bénh. Thong (2019) di st dung dong TKT ®BT, ®54, ®67, HH TKT déu thé hién kha
ning phong ngtra bénh héo xanh trén ca phéi do vi khuan R. solanacearum gay ra trén
50% trong diéu kién nha ludi. Tuong ty, nghién ctu cia Ngan (2019) ciing da sir dung
dong TKT OM va HH TKT (OM, 54, BT) thé hién hiéu qua phong tri bénh héo xanh trén
cay khé qua rimg trén 60% trong diéu kién nha ludi.

2.3.4.3 Sir dung hon hop thue khudn thé trong phong triv bénh vi khudn trén cdy trong

Hon hop TKT (HH TKT, phage mixture hay phage cocktail) dugc cac nha nghién
ctru trén thé gidi st dung rat nhiéu trong quan Ii bénh trén cay trdng. Vé tinh wvu viét cua
hdn hop nay duoc biét dén véi 2 1i do. Pau tién, TKT ludn ludn ki sinh chuyén tinh trén
mét loai vi khuan hoic mot sé vi khuan cing chung mét loai. Trong trudng hop sir dung
TKT don thi kha ning ki sinh thuong bi gidi han ¢ diéu kién ngoai dong vi kha ning vi
khuan ki cha tién hda rat nhanh va c6 thé lam thay doi mot sé thy thé trén 16p mang vi
khuan, do d6 TKT don khong thé ki sinh va liéu phap TKT khong thanh cong. Vi vay, sir
dung HH TKT duogc ung dung nhiéu nham ting kha nang ki sinh ciia TKT cuy thé 1a ting
phd ki chu théng qua viéc nhidu TKT c¢d thé hap phu nhiéu thu thé khac nhau trén mang
té bao vi khuan ki chu tir d6 tang hiéu qua kiém soat mam bénh. Tha 2, HH TKT ngan
chan su khang cua vi khuan ki cha. Su chay dua vil trang lién tuc gitta TKT va vi khuan
s& tao nén nhitng loai vi khuan khang TKT thong qua co ché nhu thay doi cac thu thé
nham wc ché hap phu TKT, thay d6i cdu trac ADN, thay d6i hé thong mién dich hoic hé
thng chinh sira gen. Bang céch sir dung HH TKT Iam cho vi khuan ki chu khong thé thay
d6i cac co ché cling mot ldc tir 6 han ché sy khang vi khuan (Kering, 2019). Mot sé két
qua nghién ciru vé str dung HH TKT duoc thé hién qua Bang 2.5.
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Bang 2.5 Tém tit sit dung hdn hep thwc khuin thé phong tri mét sé bénh trén cay tréng

Nut than Nho Xylella fastidiosa subsp. 4 Ap dung phong va tri bang liéu phap TKT giam

fastidiosa triéu chung bénh bénh cé ¥ nghia trong diéu kién
phong thi nghiém

Pom la Ca chua Xanthomonas 4 Nghiém thie sir dung HH TKT giam chi s6 bénh
campestris khoang 17% & diéu kién ngoai dong
pv. vesicatoria

Pom l4 Ca chua Xanthomonas 6-8 hon hop thuc khuan thé c6 chat bao vé giam 12-
campestris 43% trong khi HH TKT giam bénh 9-20% & diéu
pv. vesicatoria Kién ngoai dong

Pom la Caycomai  Xanthomonas 3 HH TKT giam bénh d6m 14 tir 35-48% trong 2 lan
axonopodis pv. thir nghiém ¢ diéu kién ngoai dong
citrumelo

Loét Cay budi Xanthomonas 4 &p dung hon hop thuc khuan thé giam bénh khoang
axonopodis pv. citri 59% trong diéu kién nha luéi

Chay vi Cay phong  Xanthomonas 4 Str dung HH TKT ¢6 hiéu qua phong tri bénh thé

khuan campestris hién giam vé ti 1 bénh 50% va muc d6 bénh 75%
pv. pelargonii trong diéu kién nha ludi
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Chay vi
khuan

Héo xanh

Thoi nhiin

Théi nhiin

Théi nhiin

Toi

Khoai tay

Khoai tay

Khoai tay

Khoai tay

Pseudomonas syringae
pv. porri

Ralstonia solanacearum

Dickeya solani
Pectobacterium
atrosepticum

P. carotovorum subsp.
carotovorum
Pectobacterium
atrosepticum

Dickeya solani
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Két qua nghién ciru sir dung HH TKT chua thay rd
hiéu qua phong tri & diéu kién ngoai dong

Ap dung HH TKT phong bénh héo xanh dat hiéu
qua giam bénh cay trong khoang 80%

Ap dung HH TKT cuing vai vi khuan ki chu trén
miéng khoai tay cat Iat 1am giam bénh théi nhiin tir
80-95%

Str dung hdn hop thuc khuan thé hiéu qua phong
trir bénh théi mém ci khoai ty bang cach ap dung
thuc khuan thé va vi khuan cting nhau.

Str dung hdn hop thuc khuan thé hiéu qua phong
trir bénh thdi mém cu khoai tay bang cach &p dung
thuc khuan thé va vi khuan ciing nhau.

Nguon: Kering et al., 2019



2.4 Oxolinic axit

- Tén thuong mai: Starner 20 WP

- Cong thuc phéan tu: C13H11NO:s.

- Bic tinh: Thudc trir vi khuan noi hap, tiép xic manh, dang bét, tan hoan toan
trong nudc, LDso 525mg/kg dbi vai chudt va LDso 1890mg/kg dbi v6i chudt nhat. Rat
it doc dbi véi con ngudi, vat nudi va méi truong. Thoi gian cach ly 7 ngay trude khi
thu hoach. Khong tha vat nuéi vao noi méi phun thuée.

-Sir dung: C6 tac dung phong va trir cac bénh do vi khuan nhuém Gram am,
nhu cac loai Xanthomonas, Pseudomonas va Erwinia hai lua, rau va cdy an trai. Co thé
pha thudc vai ndng do 0,1 % phun 1én cay khi bénh mai xuat hién (ty 1& nhiém bénh
dudi 5%), dung xt ly hat giéng theo 2 céach:

- Xu ly hat kho: 30 — 50 gram thuéc tron véi 10 kg hat gidng roi dem gieo.
- Xu ly nuéc: pha ndong d6 nude thude 5% ngam hat gidng
(trich dan Cong Ty Sumitomo chemical- Nhat Ban)

Hoat chét oxolinic axit 1a ddn xuat caa hoat chat Quinoline, 1a thudc noi hap cé
hiéu qua cao véi vi khuan gram am. Oxolinic axit (¢ ché vi khuan lam cho qua trinh
phan bao khong dién ra théng qua Gc ché enzyme ADN gyrase la mot trong nhiing
enzyme tham gia vao gen ma di truyén va nhan doi ADN vi vay té bao vi khuan chét
nhanh. Mot s6 nghién ctru da ghi nhan hiéu qua cua oxolinic axit trong phong trir bénh
do vi khuan nhu Pseudomonas glumae, P. plantarii, P. avenae, Erwinia carotovora
subsp. carotovora va E. carotovora subsp. atroseptica ¢ nong do 0,4ug/ml (Hikichi,
1993).

2.5 So lwge vé gidng lia OM4900

Gidng lta thuan OM 4900 da duoc lai tao chon loc bai cac can b khoa hoc tai Bo
mén di truyén chon gidng thudc Vién Liua dong bang séng Ciru Long. Tac gia la GS.
TS. Nguyén Thi Lang va GS.TS. Bli Chi Biru. Phuong phap lai ¢ truyén duogc ap
dung vai gidng bé 1a Jasmine 85 va gidng me 1a C53 (Lemont). Trong qué trinh chon
loc cac doi con lai ¢ ap dung k¥ thuat tro gitp cua dau chuan phan tir (MAS= marker
assisted selection) tir nam 2002. Gidng OM 4900 c6 thoi gian sinh truong tir 95-100
ngay, cao 114 cm, than ra ctiing, kha ning dé nhanh kha, sb bong trén khdm bién thién
tir 8 dén 12, s hat chic trén bong 1a 156. Trong luong 1.000 hat 1a 29,8 gram; chiéu
dai hat gao tir 7 dén 7,3 mm; d6 bac bung cap 0 (danh cap tir 0-9); ham luong amylose
tir 16- 16,8%; ty 18 protein dat 8,4%, c6 mui thom nhe. Gidng twong d6i chiu man;
chéng chiu kha tot véi ray nau, dao 6n va bac 4. Gidng trong duoc trong ca vu hé thu
va dong xudn, phu hop cho vung dong bang séng Ctru Long va Péng Nam bd, ning
suit bién thién tir 5-7 tin/ha, gia ting 10-15% so véi cac gidng ddi chung dang duoc
trong pho bién trong ving (Vién laa dong bang séng Cuou  Long;
https://clrri.org/ver2/index.php?option=content&view=chitiet&id=163).
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CHUONG 3. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

3.1 THOI GIAN VA PIA PIEM NGHIEN CUU
- Thoi gian: tir thang 5 nam 2015 dén thang 5 nim 2019
- Dia diém: B6 mdn Bao Vé Thuc Vat, Khoa Nong Nghiép, Trudng Pai Hoc

Céan Tho va Vién Cong Nghé Kyoto, Nhat Ban, ving trong lda tai huyén Tam Binh,
tinh Vinh Long.

3.2 PHUONG TIEN NGHIEN CUU

3.2.1 Dung cu thiét bi va vat li¢u

Kinh hién vi quang hoc, kinh hién vi dién tr (HD-2700, Hitachi High-
Technologies Corp, Japan ¢ 200 kV), lame, lamelle, may do pH, can dién tir, tu thanh
tring wot, ta thanh tring kho, dén con, dia Petri, binh tam giac, waterbath, 6ng falcon
(15 ml, 50 ml), micropipette (0,5 pl — 1000 pl), ta lanh, ta Gm, ta &m -80°C, ta am -
20°C.

3.2.2 Vit lidu
- Gidng lua: gibng OM4900 xac nhan (thuc hién thi nghiém tir nha ludi dén ngoai dong).

- Ngudn thuc khuan thé va vi khuan gay bénh théi hat dugc phan 1ap tai tinh An
Giang, Bac Liéu, Kién Giang, Soc Trang, Tra Vinh, Vinh Long, Pong Thap, Hau
Giang va TP. Can Tho, vi khuan Burkholderia glumae MAFF 106551 (Research Center
of Genetic Resources, NARO, http://www. gene.affrc.go.jp, Nhat Ban).

- Héa chat: cac hoa chat can thiét cho méi trudong King’s B, SM Buffer, PDA, PDAP,
Nutrient.
- Céc loai méi trudng va hda chat sir dung trong nghién ciru sinh hoc

» Cac loai moi trwong sw dung trong nghién ciu

1. Cong thirc moi truong King’s B (King et al., 1954)

Protein peptone 20 ¢
K2HPO4 159
MgS0O4.7H20 159
Glycerol 15 ml
Agar 209

Nudc cat 1000 ml
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pH 7,0-7,4

2. Moi truong King’s B 0,8% agar dwoc dung nudi thuc khuan thé

3. SM Buffer
400 mM Tris HCI (pH = 7,5) 125 ml
2 M NaCl 50 ml
Gelatin 100 mg
Nuéc cat 1000 ml

4. Moi truong Potato D-glucose agar (PDA) (Atlas, 2010)

Khoai tay 200 g
buong D-glucose 209
Nudéc cat 1000 ml
pH 6,5-6,8

5. Mai truong Potato D-glucose agar peptone (PDAP) (Louis & Cooke, 1985)

Khoai tay 200 ¢
buong D-glucose 20 g
Peptone 59
Nudc cit 1000 ml
pH 6,5—6,8

6. Moi trrong Nutrient (Himedia)

HM peptone 159
Peptone 59
Sodium chloride 50
Yeast extract 15¢9
Nuéc cat 1000 ml
pH 7,0

> Cé&c hoa chat dung trong ly trich ADN tir thwc khuan thé

Phenol (Merk), chloroform (Viét Nam), isoamyl alcohol (Merk), sodium acetate
(Merk), ethanol 95%, ethanol 70%, nuéc cat 2 lan, Tris HCI (pH 8,0), TE buffer 1X
(10 mM Tris-HCI (pH 8,0), 0,1 mM EDTA).

56



» Cac hoa chit dung cho phan &ng PCR
Milli Q (nudc cat 2 1an), Mastermix (Phusa), cap méi dic hiéu cho vi khuan B.
glumae: doan mdi (1416S: (5-GAGAGAATCGACCATGAAC-3’; 1414A: (3’-
GAGCGCATCCAGAACGAAGT-5") (Schaad et al., 2001, Phu bang).
> C&c hoa chat dung trong dién di

Ethium Bromide (Merk), loading buffer 10 X, ladder 1 kb (Thermo scientific),
ladder 100 bp (Thermo scientific), agarose (Merk), 1X TAE buffer (400mM Tris
acetate, 1 mM EDTA, pH 8).

3.3 NOI DUNG PHUONG PHAP NGHIEN CUU

3.3.1 Noi dung 1: Phan lap, tuyén chon thure khuén thé va vi khuan giy bénh théi hat lia

Muc tiéu: chon ra nguon TKT va vi khuan gay bénh thdi hat 1am ngudn nguyén
liéu tir @6 tuyén chon ra mot sé dong thuc khuan thé tiém nang trong phong tri bénh
thdi hat lda.

3.3.1.1 Phén lap thuc khuin thé va vi khuan giy bénh thoi hat & cac tinh dong
bang song Ciru Long

Muc tiéu: chon ra ngudn TKT va vi khuan gay bénh théi hat 1am ngudn vat liéu
cho céc thi nghiém sau.

Phwong phap phan lap vi khuan gay bénh (Goszczynska et al., 2000)

— Phuong phap thu mau bénh thdi hat: thu thap mau bénh tir nhitng ruong co dién
tich IGa tir 1.000 m?2 trg 1&n, mdi ruong 1a mot dia diém, thu 5 diém trén mot rudng vao
giai doan l0a trd dén trudc khi thu hoach. Triéu chitng bénh dién hinh trén bang lda la
nhitng hat bi théi nhung khong qua kho, khi tach vé trau thay hat gao bi litng c6 vét
nau ngam nudc (water-soaked) & phan phoi.

— Phuong phap phén 14p vi khuan gay bénh: cac mau hat khi thu vé phai dat trong
tai ni-1dng riéng biét va ghi nhan cy thé, phan lap miu trong ngay hoac mot ngay sau
d6. Tai phong thi nghiém, mau bénh dugc quan sat dudi kinh hién vi dé ghi nhan hién
tuong tudn dich vi khuan tir mau hat 1Ga bénh.

> Ciac buéc phan lap vi khuan

Buwéc 1: Tach vo hat 1Ga va khi tring bé mat hat bang con 70%.

Bwéc 2: Lam da dugc khir tring cat phan phdi gigi han gitta md khoe va mo bénh,
sau d6 cit nhé mau bénh va thém vao 1-2 giot nuée cat vo tring, dé yén khoang 1 pht
cho vi khuan trong mau bénh tuén vao nudc.

Buéc 3: Rt 20 pl huyén phil vi khuan cho vao dia Petri chira méi trudng King’s B 2% agar.
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Buréc 4: Vach giot huyén phi vi khuan trén méi truong dinh dudng King’s B 2% agar.

Bwéc 5: Sau 24 gid tién hanh tach rong va trix nguon vi khuan.

> Cach dit tén cac ching vi khuan: ki ty chit 1a tir viét tit tén vi khuan — tinh
noi thu mau bénh, ki hiéu sé 1a chi sé dong vi khuan thu thap dwoc tai mot tinh tir 1
dén 100.

Vi du: BurCT1, trong d6: Bur: viét tit vi khuan Burkholderia glumae; CT: vi
khuan phan l4p tai tinh Can Tho; s6 1: 1a sb dong vi khuin dugc thu thap tai 1 dia
diém cua tinh Can Tho trong nhiéu rudéng duoc thu mau.

Phwong phap phan 1ap thuc khuan thé (Nga & Giang, 2016 c6 hiéu chinh)

+ Buwéc 1: MAu hat IGa c6 triéu chang bénh dién hinh dugc tach bo vo trau, 1y
phan phai nhil théi dugc nghién trong cbi sir. Rat 5 ml nudc cat vo tring vao trong coi
chtra nhitng hat gao bi bénh va nghién dén khi hat gao min, ly tdm (6.000 vong/phit
trong 5 phat). Rat phan dung dich phia trén chuyén vao 6ng tuyp méi dugc bd sung
5% choloroform (v/v), tiép tuc ly tim dung dich trén (6.000 vong/phut trong 5 phat),
cudi cung thu duoc dung dich trong dung dé kiém tra su hién dién caa TKT.

+ Bwéc 2: RGt 100 pl huyén phi vi khuan (ODsoonm: 0,3) duoc phan lap trude
d6 trén cing 1 mau bénh + 10 ml mai trudong King’s B 0,8 % agar dd nau tan dé nguoi
& 50°C, hoa déu dung dich bén trén. Sau d6 rat 5 pl dung dich TKT (thu tir budc 1)
vao dia Petri da chira vi khuan ki chi. Cudi cung dia duoc U trong diéu kién phong va
quan sét su hinh thanh céc dom tan (plaque) (néu c6 dom tan trong xuat hién trén dia
chira vi khuan ki chua sé c6 TKT).

+ Bwéc 3: Thyc hién phuong phap tach rong bang cach chon dém tan don 18 va
cay truyén bang tam bong vo tring sang dia Petri chira moi truong King’s B 0,8 %
agar da hoa vi khuan ki chu, sau 24 gio TKT duogc thu hoach bang cach thém vao 5 ml
nuéc cat vo trung, thu duoc phan dung dich chra TKT (bd sung 5% Chloroform
(v/v)). Ly tam huyén phi chira TKT va vi khuan ki chi (6.000 vong/phdt trong 5 pht)
thu dugc phan dung dich trong chi chira TKT va trit nguon & nhiét do 4°C trong ti.

>  Cach dit tén cac dong thuc khuan thé: ki hiéu thuc khuan thé 1a @; ki tu
chir 14 tir viét tat tén vi khuan ki chu (Bur) — tinh noi thu mau bénh, ki hiéu s6 1a chi s6
dong thuc khuan thé thu thap duoc tai mot tinh véi s6 th ty tir 1 dén 100; chir a hay b
1a trén mot ki chu 6 2 hinh dang ddm tan dwa vao dudng kinh dém tan

Vi du: @ BurCTla, trong d6: @: thuc khuan thé; Bur: vi khuan B. glumae ki chu;
CT: phan lap tai tinh Can Tho; s6 1: 12 s6 dong vi khuan dugc thu thap tai 1 dia diém
cua tinh Can Tho trong nhiéu ruong duoc thu mau; a: mau TKT hinh thanh cing mau
phan lap c6 su hién dién hon 1 TKT.
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3.3.1.2 Panh gia kha ning ki sinh ctia cic dong thwe khuin thé trén cac
dong vi khuin gay bénh thdi hat lGa

Muc tiéu: Nham tim ra dong TKT c6 kha ning ki sinh nhiéu dong vi khuan B.
glumae va dong vi khuan bi TKT ki sinh nhiéu nham phuc vu cho cac nghién ciu tiép theo.

Vadt ligu: 112 dong TKT va 60 dong vi khuan gay bénh thdi hat.
Phuwong phdp nho giot (spot test, Kutter & Sulakvelidze (2004)).

Thi nghiém dugc b tri hoan toan ngau nhién gom 2 l3p lai.

Chuéan bi dia Petri v0 trung dd duoc k& va danh sb nghiém thirc twong ung, rit
10 ml méi truong King’s B 0,8% agar hoa chung 100 ul huyén phii vi khuan ki cha va
phoi dia trong 10 phat. Cudi cing rat 5 pl huyén phu ting dong TKT nho vao 6
nghiém thitrc twong tng (Hinh 3.3).

Rt 5 pl huyén ph
tung dong TKT khac
nhau dugc nho trén
moi truong c6 hoa
ting dong vi khuan B.
glumae khéc nhau

Hinh 3.1: Phwong phap kiém tra kha niing ki sinh ciia cac dong thuc khuan thé
Ién tirng dong vi khuan Burkholderia glumae

Chi tiéu ghi nhdn: Xac dinh su phén giai cua cac dong TKT trén céc ky chu
khac nhau thdng qua hinh thanh dom tan trén dia Petri sau 24 gio.

3.3.1.3 Pinh danh vi khuin gAy bénh théi hat bing ky thuit PCR
(polymerase Chain Reaction)

Muc tiéu: nham xac dinh & mirc d6 loi tac nhan gay bénh théi hat Ia tai PBSCL

Vat liéu: 06 dong vi khuan bi nhiéu dong TKT ki sinh (chon ra tir thi nghiém 3.3.1.2)

Cdc buéc tién hanh:
- Ly trich ADN ciia vi khuan dya vao phwong phap dun séi té bao vi khuan

(Unior et al., 2016)
Buwéc 1: Pat vit mot vong 1up mau vi khuan di tinh rong cho vao 6ng eppendorf da
chaa 400 pl nuéc cat vo trung hoiac TE buffer.

59



Buéc 2: Pun soi eppendorf da chia san dung dich ¢ buéc 1 trong 20 phit.

Bwéc 3: Chuyén eppendorf di dun s6i vao nudc da va u trong 5 pht.

Budc 4: Tron déu hon hop va li tam ¢ van tée 13.200 vong/phdt trong 5 phit.

Buwéc 5: Thu dugc phan ADN cua vi khuan & phia trén caa dung dich di ly tAm.

Buwéc 6: RUt 2 pl dung dich noi phia trén chira ADN nay vao ong tuyp PCR.
Giit ADN cua vi khuan da duoc ly trich ¢ nhiét d¢ 4°C.

> PCR: Dua trén nguyén tic khuyéch dai doan 16S rRNA c6 kich thudc 873 bp
vé6i cap mdi dic hiéu cho vi khuan B. glumae (Schaad et al., 2001):
+ Mdi xubi: 1416S: (5’-GAGAGAATCGACCATGAAC-3")

+ M6i nguge:1414A: (3°-GAGCGCATCCAGAACGAAGT-5")
Chu trinh nhiét:
- Lam bién tinh ADN: 95°C trong 5 phut (1 chu ky)

- Gén mai: 29 chu ky gdm (95°C trong 30 gidy; 63°C trong 30 gidy; 72°C trong 45 giay)

- Sur kéo dai ADN: 1 chu ky (72°C trong 5 phdit)

> Xac dinh san pham PCR bang k¥ thuét dién di trén gel agrarose 1%

+ San pham PCR cua tirng dong vi khuan dugc dién di trén gel agarose 1% sir

dung may dién di ngang chira dung dich TAE buffer 1X & 100 voltase trong 30 phdt.

Sau d6 gel chira ADN duoc nhuém bang dung dich Ethium bromide (Lug/ml). Ladder
su dung 100 bp (Thermo scientific).

+ Ghi nhan sy hién dién bang ADN bang may chup gel UV2000.

3.3.1.4 Panh gia kha ning gy hai ciia ciac dong vi khuan Burkholderia
glumae gy bénh thdi hat trong diéu kién nha luéi

Muc tiéu: Tim ra dong vi khuan B. glumae gay hai nang nhat phuc vu cho
nghién cuu tiép theo.

Vat liéu: 06 dong vi khuan B. glumae (duoc tim tir thi nghiém 3.3.1.3), giéng
lGa x4c nhan OMO900, chau chira dat (dudng kinh 25 cm, chiéu cao 20 cm), dat trong
lGa tir ving dat trong l0a tai ruong lGa 91B cta TP. Can Tho, binh nhya phun 500 ml
(str dung dau phun két hop éng Falcon 50 ml), phan bon (Kali 61% (Kali Canada Tan
Tao); Bam Ure (46%); Supe Lan Long Thanh 16%).

Chudn bi cay lla

- Pét trong lta duoc cho vao chau nhua, mdi chau chira 5 kg dat. Sau d6 ngam
dat v6i nuée 3 ngay, tién hanh xa phén. Gidng lda xac nhan OM4900 dwgc ngdm trong
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nuéc am (50°C) trong 15 phit, sau d6 hat laa dwoc u trong ti 4m ¢ 40°C. Sau 48 gio
hat ¢4 nay mam, tién hanh gieo hat vao chau da chuan bi trudgc, mdi chau gieo 15 hat.

- Bon phén cho lba theo cong thic 120 N - 40 P20Os - 50 K20 (kg/ha). Phan dugc
hoa tan vao nudce va tudi déu cho cac chau (B¢, 2008).

> Bon 16t (1 ngay trudc sa): Toan b lugng phan lan.

» Bon thuc dot 1 (10 NSKS): 30% lugng phan dam + 50% luong phén Kkali.
» Bon thuc dot 2 (20 NSKS): 30% luong phan dam.

» Bon thuc dot 3 (45 NSKS): 40% luong phan dam.

Giit myuc nuéc trong chau phd hop timg giai doan ting trudng, han ché thap
nhat su phé hoai cta con tring va mam bénh khéac.

Phuwong phdp thi nghiém: Thi nghiém duoc bd tri hoan toan ngau nhién mot
nhan t6 gom 06 nghiém thic (mdi nghiém thirc twong Gng tirng dong vi khuan) véi 5
lan 13p lai, trong d6 mdi lan Iap lai 14 mot chau lda voi 10 bong lGa ¢ giai doan lua trd
déu (70 ngay sau khi gieo).

1. Dong vi khuan BurVL21
2. Dong vi khuan BurDT46
3. Dong vi khuan BurDT50
4. Dong vi khuan BurDT51
5
6

. Dong vi khuan BurKG52
. Dong vi khuan BurKG57

Chudn bi vi khudn gay bénh: Céc dong vi khuan B. glumae duoc nudi cy trén
méi truong King’s B 2% agar trong 48 gio. Sau d6 cho nudc cit vo trung vao dia Petri
va thu hoach huyén phu vi khuan. Xac dinh mat s6 vi khuan trong huyén phd bang
phuong phap do do quang truyén & budc soéng 600 nm, thuc hién pha lodng dé dat
ODsgoonm = 0,3 (9 x 108 cfu/ml, Phy hinh1).

LAy bénh nhan tgo: Vao thoi diém cay lua dang tro hoa dong loat, tién hanh
phun vi khuan véi liéu lwong 50 ml/chau. Cay lua sau khi lay bénh duoc dit trong diéu
Kién nha Iudi c6 che mua

Ghi nhdn chi tiéu

a) Ty 1¢ hat bénh (TLHB)

DPém tong sb hat bi nhim bénh trén tong sé hat trén bong vao cac thoi diém 5,
15 va 25 NSKLB (ghi nhan 10 béng/chau).
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S6 hat bi nhidm bénh/bong

TLHB (%) = X 100

Tong sb hat/béng

b) Chisé tich Lty bénh theo thoi gian (AUDPC)
Puoc tinh theo céng thuc (Shanner & Finney, 1977)
n=1 _+ )
avore -5 I Y, )

Trong d6

N: S6 lan danh gia bénh; yi: Ty 1& hat bénh tai lan danh gia tha I; ti: Thoi

gian tai 1an danh gia thir i

Chi tiéu nang suat

¢) Ty Ié hat chic: Vao thoi diém thu hoach tién hanh cat 10 béng lta/chau cho
Vvao ting tdi riéng biét va ghi nhin. Sau d6, phoi kho va tién hanh tach chac, 1ép trén

bong dé ghi nhan chi tiéu.

S hat chic/bdng

Ty I¢ hat chic (%) =

Tong sb hat/bdna

d) Trong lugng 1000 hat (g): Can 1000 hat lda, chon hat chic (khdng Iép hay

ling) sau d6 do am do dé quy doi vé trong lugng ¢ am do 14%.
W 1000 hat (100 - Ho)

W 1000 hat 4mas 14% =

86

Trong d6: W 1000 hat: trong lwong 1000 hat (g); Ho: Am d6 Iic can mau (%)

e) Trong luong thuc té (g/chau) ldy toan b hat chic trén mdi chau can trong

lugng, sau d6 do 4m do va quy vé trong luong ¢ am d6 14%

Wo (100 - Ho)

W im do 14% =

86
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Trong d6: Wo: Trong luong lic can mau (g/chau); Ho: Am do ldc can mau (%)

3.3.1.5 Panh gia kha ning tiéu diét vi khuin Burkholderia glumae ciia
nhirng dong thwc khuan thé trién vong

Muc tiéu: Tim ra dong TKT c6 kha ning tiéu diét cao d6i voi dong vi khuan B.
glumae DT46 trong diéu kién phong thi nghiém.

Vat liéu: Nguon vi khuan B. glumae DT46 c6 kha niang gy hai cao (tr thi
nghiém 3.3.1.4) va 08 dong TKT c6 phé ki chu rong cac dong vi khuan B. glumae
DT46 (tir thi nghiém 3.3.1.5)

Chudn b thuc khudn thé: Cac dong TKT nudi trén moi truong King’s B 0,8%
agar trong 24 gio, sau d6 thu hoach huyén phd TKT va dém mat s6 TKT bang phuong
phép pha loang va d6 dia. Dua vao mat sd xac dinh sau 24 gio, thuc hién pha lodng
huyén phi cac dong TKT khéc nhau vé cuing mat s 103 pfu/ml.

Rt 30 pl huyén pha ting dong TKT (108 pfu/ml) + 100 pl huyén phu vi khuan
B. glumae (ODsoo nm = 0,3) cho vao dia Petri, sau d6 tién hanh hda méi truong King’s
B 0,8% da duoc nau tan giir nhiét & 50°C, mdi dia Petri 1a mot lan Iap lai, dia duoc dat
trong diéu kién phong.

Phwong phdp: Thi nghiém duoc bé tri hoan toan ngau nhién gém 08 nghiém
thire (s6 dong TKT c6 phd ky chua rong) véi 3 1an lap lai.

Ghi nhdn chi tiéu: duong kinh dom tan (plaque) cua tiing dong TKT phan giai
vi khuan trén dia Petri vao cac ngay sau khi bd tri (do duong kinh 10 dom tan ngau
nhién va lay trung binh ciia mdi dia Petri twong Gng véi 1 1an lap lai).

3.3.2 Noi dung 2: Panh gia kha niing phong tri bénh théi hat cia ciac dong thuc
khuan thé trién vong trong diéu kién nha luéi

3.3.2.1 Panh gia hiéu qua phong tri bénh théi hat trén lia do vi khuén
Burkholderia glumae bang cic dong thue khuan thé trién vong

Muc tiéu: Tim ra mot s dong TKT trién vong dat hiéu qua cao trong phong trir
bénh thdi hat do vi khuan B. glumae DT46 & diéu kién nha luéi.

Vat liéu: Nguodn vi khuan B. glumae DT46 (tir thi nghiém 3.3.1.4) va 04 dong
TKT trién vong (tir thi nghiém 3.3.1.5), chau chua dat (dwong kinh 25 cm, chiéu cao
20 cm), dat trong IGa tir ving dat trong IGa tai ruong IGa 91B caa TP. Can Tho, binh
nhya phun 500 ml (sir dung dau phun két hop ong Falcon 50 ml), phan béon (Kali 61%
(Kali CANADA Téan Tao); bam Ure (46%); Supe Lan Long Thanh 16%).

- Chuan bj cay lda: Tuong tu thi nghiém 3.3.1.4
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- Chuan bi nguon thuc khuan thé: Cac dong TKT don 1¢ duoc nudi trén moi
truong 0,8% agar trong 24 gio, sau d6 thu hoach cac dong TKT khac nhau bang nudc
cat vo tring. Tiép theo, huyén phu TKT duoc xir 1i 5% chloroform trong 5 phut, sau d6
li tdm v&i van téc 6.000 rpm/5 phat. Cudi cung thu hoach dung dich phia trén chira
TKT va tiép tuc dém mat s6 tirng dong TKT bang phuong phap pha lodng va d6 dia.
Sau 24 gio dém s6 ¢ém tan hinh thanh trén dia va qui vé mat s6 tiing dong TKT ¢ mat
s6 108 pfu/ml. Béi voi nghiém thaec HH TKT dua vé mat sb tirng dong TKT ¢ mat s6
108 pfu/ml va hoa vao hon hop véi ty 18 ting dong la 1:1:1:1.

Phuwong phdp thuc hién: Thi nghiém dugc bé tri hoan toan ngau nhién mot nhan
td gdm sau nghiém thirc véi 4 1an 13p lai.

-

. Dong thyc khuan thé ®BurVL34

2. Dong thyc khuan thé ®BurAG58
3. Dong thuc khuan thé ®BurDT47a
4. Dong thyc khuan thé ®BurDT48a
5

. Hon hop thuc khuan thé (®BurVL34, ®BurAG58, ®BurDT47a va
®BurDT48a, ty I¢ 1:1:1:1)

6. Dbi ching khdng xu ly thuce khuan thé

- Phuong phap 1ay bénh: Vao thoi diém cay laa dang trd hoa dong loat (69 ngay
sau khi gieo), phun 50 ml vi khuan B. glumae /chau (OD s0nm= 0,3).

- Khao sat sy ton tai cua cac dong TKT trén bong IGa: Thuc hién cat mot bong
lGa cho vao binh tam giac dung tich 250 ml (mdi lap lai cta tirng nghiém thirc xu ly
TKT), cn trong luong bong sau d6 + 100 ml nudc cat vo tring, lac trong 20 phut trén
may lic ngang voi van toc 100 rpm/phit. Sau d6, rat 1 ml huyén phi vao éng
eppendorf + 5% chloroform va ly tam véi van téc 6.000 rpm/phut trong 5 phit. RGt
700 pl huyén phu phia trén va pha loang dém mat s6 TKT hién dién trén bong lla.

Ghi nhdn chr tiéu
(1) Ty I¢ hat bénh tai cac thoi diém 5, 10, 15 va 20 NSKLB.
(2) Hiéu qua giam bénh (Abbott, 1925):

DPC—-NT
HQGB (%) = ————— X100
QGB (%) e

Trong do6:
DC: Ty I¢ hat bénh trén bong cta nghi¢m thuc BC
NT: Ty I€ hat bénh trén bong ctaa nghiém thuc cé xa ly TKT
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(3) Chi tiéu ning suat: s6 hat chac/bdng; ty Ié hat chic; trong luong 1000 hat,
trong luong thuc té (g/chau) (twong ty thi nghiém 3.3.1.4)

(4) Mat sb TKT tdn tai trén bong lda (pfu/g bong) & thoi diém 0 GSKLB (gio
sau khi lay bénh), 12 GSKLB, 24 GSKLB va 7 ngay sau khi l1ay bénh (NSKLB).

3.3.2.2 Panh gia hiéu qua ciia cic mat s6 thwe khuin thé khic nhau trong
phong trj bénh thdi hat lda do vi khuin Burkholderia glumae

Muc tiéu: Tim ra mat sé TKT hiéu qua trong phong trir bénh thdi hat 1da.

Vat ligu: 01 TKT ®dBurAG58 dat hiéu qua cao trong phong tri bénh théi hat (tir
thi nghiém 3.3.2.1), dong vi khuan B. glumae DT46 (tir thi nghiém 3.3.1.4).

Chudn bi cay lua: tuong tu thi nghiém 3.3.1.4.

Chudn bi thic khudn thé: twong ty thi nghiém 3.3.2.1. Pha loing huyén phu
TKT véi cac mat sé tuan tu gom 10%pfu/ml, 108 pfu/ml, 107 pfu/ml, 108 pfu/ml.

Chudn bj vi khudn: twong tir thi nghiém 3.3.1.4

Phurong phap: Thi nghiém duoc bé tri theo hoan toan ngau nhién gém 5 nghiém
thire vai 4 1an 1ap lai.

1. Mat sé TKT & 105pfu/ml.

2. Matsé TKT & 10° pfu/ml.

3. Matsé TKT & 107 pfu/ml.

4. Mat s6 TKT & 108 pfu/ml.

5. Nghiém thae doi ching (khdng ap dung TKT).

Ap dung TKT va vi khuan B. glumae DT46 twong ty thi nghiém 3.3.2.1.
Ghi nhdn chi tiéu: ty 18 hat bénh, AUDPC, ty Ié hat chac trén bong.

3.3.2.3 Khio sat thoi diém xir 1y ciia thue khuan thé trong phong tri bénh
thoi hat do vi khuin B. glumae

Muc tiéu: Tim ra thoi diém xir Iy TKT c6 hiéu qua phong tri d6i v6i bénh thdi hat

dé phuc vu cho cac nghién ciru tiép theo.

Vat liéu: 01 TKT ®BurAG58 dat hiéu qua cao trong phong tri bénh théi hat (tur
thi nghiém 3.3.2.1), dong vi khuan B. glumae DT46 (tir thi nghiém 3.3.1.4).

Chudn bi cay lua: twong ty thi nghiém 3.3.1.4.
Chudn b thyc khudn thé: twong tu thi nghiém 3.3.2.1 va mat s6 TKT 1a 10 8pfu/ml.

Chudn b; vi khudn: twong tu thi nghiém 3.3.1.4
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Phuong phap: Thi nghi¢m dugc bd tri hoan toan ngau nhién mot nhan tb gé)m 4
nghiém thirc véi 4 1an lap lai bao gdm:

1. Phun TKT 2 gio¢ trude khi lay bénh (GTKLB).
2. Phun TKT 5 ngay sau khi lay bénh (NSKLB).
3. Phun TKT két hop 2 GTKLB + 5 NSKLB.

4. Nghiém thirc d6i chimg (khong xt Iy TKT).

Vao thoi diém cay lta dang tr6 hoa dong loat (60 NSKG, chon 10 béong
laa/chau) phun 50 ml/chau huyén pht TKT & hai nghiém thic: 2 GTKLB va 2
GTKLB + 5 NSKLB, sau d6 tién hanh cit bong khao sat mat sé cia TKT, nghiém
thire dbi chimg phun 50 ml nudc cat vo trung. Hai gid sau, tién hanh phun 50 ml vi
khuan B. glumae /chau (ODsoonm = 0,3) (twong tng véi mat sé 9 x 108 cfu/ml) phun
udt déu timg bong trén chau lta (tit ca cac nghiém thirc). Cay lta sau khi lay bénh
dugc dit trong diéu kién nha luéi. Vao thoi diém 5 NSKLB, tién hanh phun 50 ml
TKT/chau ¢ 2 nghi¢m thirc 5 NSKLB va 2 GTKLB + 5 NSKLB.

Ghi nhgn chi tiéu:

(1) Khao sat mat s6 ciia TKT trén bong (pfu/g bong): twong tu 3.3.2.1 & thoi diém
0 gio, 12 gio, 24 gio va 15 ngay sau khi ap dung TKT.

(2) Ty 1€ hat bénh.

(3) Chi sé tich lity bénh theo thoi gian (AUDPC)

(4) Ty 18 hat chic/bong: Vao thoi diém 95 NSKS tién hanh cat 10 bong laa/chau cho
vao timg thi riéng biét va co ghi nhan. Sau do, tién hanh tach chic, 1ép trén bong dé
ghi nhan chi tiéu.

3.3.3 Noi dung 3: Xac dinh tinh an toan ciia cac dong thuwe khuan thé trién vong
trong thwc tién san xuat

3.3.3.1 Khio sat hinh thii ciia thuye khuin thé dwéi kinh hién vi dién tir
truyén qua (Transmission electron microscopy)

Muc tiéu: Xac dinh hinh thai cia 03 dong TKT trién vong dé xép loai TKT dén
cap phan loai ho theo phwong phap mé ta Ackermann (2009)

Vt liéu: 03 dong TKT trién vong (®BurVL34, ®BurAG58, ®BurDT47a) (tir thi
nghiém 3.3.2.1), kinh hién vi dién tir truyén qua (HD-2700, Hitachi High-
Technologies Corp, Japan & 200 kV), vi khuan Burkholderia glumae MAFF 106551
(Research Center of Genetic Resources, NARO, http://mww. gene.affrc.go.jp, Nhat Ban).
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Phuong phap (Kutter & Sulakvelidze, 2004)

Tung dong TKT da dugc chuan bj riéng Ié voi mat sé 10%° pfu/ml, sau d6
nhudm trong thuéc nhuém Sodium phosphotungstate 1%. Rt 1 giot TKT nho vao tim
lu6i véi mac ludi 300 mesh (grid). Sau 2 pht rira lai bang nuée cat vo trung. Sau do
nhd mot giot Sodium phosphotungstate 1% vao mau da chira TKT trong 1 phit. Cudi
cung ghi nhan hinh thai ting dong TKT duéi kinh hién vi dién tir truyén qua TEM
(Transmision electronicc microscope, HD — 2700, Hitachi High — Technologies Corp,
Japan) ¢ 200 kV tai Vién Cong Nghé Kyoto, Nhat Ban.

Ghi nhdn chi tiéu: Xac dinh hinh dang virion cac dong TKT trién vong du6i do
phong dai phii hop va dua vao hinh thai virion dé xac dinh ho cta cac dong TKT trién
vong theo phan loai Ackermann (2009).

3.3.3.2 Giai ma trinh ti bd gen ciia nhirng dong thue khuan thé trién vong

Muc tiéu: Xac dinh cac dong TKT trién vong thudc nhém TKT doc hay dn hoa
dwa vao b genome ciia TKT khong c6/co gen qui dinh enzyme integrase nham dam
bao tinh an toan khi tng dung TKT & diéu kién thuc tién.

Vat liéu: 03 dong TKT trién vong (®BurVL34, ®BurAG58, ®BurDT47a) (duoc
chon tir thi nghiém 3.3.2.1), vi khuan B. glumae DT46 (duoc chon tir thi nghiém 3.3.1.4).

Phuong phdp: Ly trich ADN theo phuong phap Balogh (2006)

Buwéc 1: Rat 150 pl huyén phi TKT riéng ¢ voi mat s6 TKT dat 101 pfu/ml thém vao
12,3 (don vi/mau) DNase | va 9 (don vi/miu) RNase A vao ong eppendorf 1,5
ml duoc u & 37°C trong 30 phiit.

Buwéc 2: Bo sung nudc cat vo trang da 500 pl.

Buwéc 3: B sung 375 ul Phenol/chloroform/isoamyl alcohol (PCI) (25:24:1) vao 4ng
eppendorf da chtra san mau va tron déu bang vortex.

Bud6c 4: Ly tam voi van tde 10.000 g trong 5 phut. Sau d6 rat phan bén trén vao ong
tuyp méi duoc bd sung nudc cat vo tring du 500 pl.

Bwéc 5, 6 va 7: tuong tu budc 2, 3va 4.

Bwéc 8: Rut 250 pl dung dich phia trén vao tuyp moéi, va bd sung 250 pl
chloroform/isoamyl alcohol (24:1), va tron déu bang vortex.

Budéc 9: Ly tam véi van téc 10.000 g trong 5 phut.

Budc 10: RGt 100 pl dung dich phia trén vao tuyp moi va bd sung 40 pl sodium
acetate (3M, pH 5.2).

Buwéc 11: 800 pl ethanol 95% (-4°C) va tron déu.
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Buwéc 12: U mau & nhiét 6 -80°C trong 30 phuit.
Budc 13: Ly tm véi van téc 10.000 g trong 30 phut.
Buéc 14: Rira két tia vai 1 ml ethanol 70%.
Buéc 15: thu dugc két tua la ADN va dé khé ¢ diéu kién nhiét do phong.
Budc 16: Hoa két taa ADN véi 40 pl TE buffer va trix & nhiét d6 -20°C.

Mau sau khi ly trich ADN duoc giai trinh tu béi Bo moén Cong Nghé gen thudc
Truong Pai hoc KU Leuven tai Vwong Quéc Bi bang may giai trinh ty llumina Mini
Seq. Sau d6 két qua trinh ty bd genome cua tirng dong thuc khuan thé duoc phan tich
bang phan mém Patric 3.6.8 (https://www.patricbrc.org/). Trinh tu bo genome cua
TKT duoc so sanh su twong dong trén ngan hang gen NCBI biang BLASTn. Trinh tu

protein dugc xac dinh bang BLASTp trén NCBI va phan mém Artemis, sau d6 ban dd
gen duoc vé bang EasyFig (Nga et al., 2021).

Két qud ghi nhdn: Trinh tu bo genome chura timg gen qui dinh chirc ning tirng bo doc
mé (open reading frame, ORF) cua céc dong TKT trién vong.

3.3.4 Noi dung 4: Panh gia hiéu qua ciia cac dong thue khuin thé trién vong phong tri
bénh thoi hat lia ¢ diéu kién ngoai dong
3.3.4.1 Panh gia hiéu qua phong tri bénh thoi hat do vi khuan Burkholderia
glumae trén lia bang cic dong thwe khuan thé trién vong vu Pong Xuan 2017 - 2018
Muc tiéu: Xac dinh hiéu qua cia TKT dong ®BurAG58 va hon hop (®@BurVL34,
®BurAG58, ®BurDT47a) trong phong tri bénh thdi hat trén cay lla ¢ diéu kién ngoai dong.

Thoi gian: Thi nghiém dugc thuc hién tir thang 10/2017 dén 3/2018.
Pia diém: 4p Binh Dién, x4 Binh Ninh, huyén Tam Binh, tinh Vinh Long.

Vit liéu: 03 dong TKT (®BurVL34, ®BurAG58, ®BurDT47a, chon ra tir thi
nghiém 3.3.2.1), dong vi khuan B. glumae DT46 (duoc chon tir thi nghiém 3.3.1.4),
Oxolinic axit (Sumitomo chemical), giong Ita OM 4900, phan bén (Phu chuong),
Bang cam (tu ché), binh phun thudc 25 lit (Oshima).

Chudn bi:

Ruong thi nghiém dugc canh tac trén vung chuyén canh lda. Sau khi thu hoach
laa, cho nuwdc vao ngam roi thao nude. Sau d6 chuan bi dat va sa lda véi lugng gidng
1a 10 kg/1000m?2. DBén giai doan lua dugc 10 ngdy, tién hanh nhd ma & cac dudng gidi
han cua céc 10 thi nghiém tao duong phéan cach gitra cac 16 va dam vao vi tri lia khéng
nay mam.
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Thuc khudn thé: TKT duoc nudi trén méi truong King’s B 0,8% agar, sau 24 gid
thu hoach huyén phu TKT bang nudc cat v tring (twong tu thi nghiém 3.3.2.1). Sau
d6 dém mat s6 TKT bang phuong phap pha lodng va db dia, sau d6 dwa huyén phu
TKT vé mat sb 108 pfu/ml, d6i voi nghiém thirc TKT don va hdn hop (v6i ty 16 3 TKT
trong hon hop 1:1:1).

Vi khudn: Vi khuan dugc nuéi trén moéi truong King’s B 2% agar trong 48 gio,
tiép tuc hoa vao nudc mudi 0,9% thanh huyén phi vi khuan, sau d6 do d6 duc huyén
phu vi khuan véi buéc séng 600 nm va dua huyén phi vi khuan véi ODgoonm = 0,15
(trong dwong mat sé 2 x 108 cfu/ml).

Cham soc rudng: Rudng lua dugc theo doi, cham soc va bon phan dua theo kinh
nghiém caa néng dan (céc thudc hda hoc va phan bon cua rudng theo Phu bang).

- Nudc: Nude duge bom vao rudng tir ao ké bén, cach ruong 1 vuon cam.

- Quan ly sau, bénh hai: Sau va bénh hai do tac nhan nim duoc ndng dan theo
d6i, quan Iy va phun thudc. Dudi day 1a thoi diém ciing nhu liéu luong phun cac loai
thudc hda hoc ma néng dan da st dung (Phu bang).

Phwong phap:

Thi nghiém dugc thuc hién ngoai dong cé dién tich 1.000 m2. Dién tich mdi 16
thi nghiém la 49 m? (7x7 m) va, gitra céc 16 c6 ddy phan cach rong 0,5 m. Thi nghiém
duoc tri theo khdi hoan toan ngau nhién mot nhan té voi 4 nghiém thic va 4 lan lap
lai. Cac nghiém thire dugc bd tri nhu Hinh 3.2 va cu thé cac nghiém thirc nhu sau:

1. Xtr ly 01 dong ®BurAG58 don (108 pfu/ml).
2. Xir Iy HH TKT (®BurVL 34, ®BurAG58, ®BurDT47a, 108 pfu/ml, ty & 1:1:1).
3. Xtr ly Oxolinic axit.

4. Béi chiing (khdng xt ly tac nhan phong trir).

Lio lai | NT 1 NT 2 NT 3 NT 4
ap 1a1 0.5m
. NT 2 NT 4 NT 1 NT 3
Lap lai 11
NT 4 NT 3 NT 1 NT 2
Lap lai 111
Lap lai IV NT 3 NT 2 NT 1 NT 4

Hinh 3.2: So' @6 bd tri cac nghiém thire ngoai dong vu Pong Xuan 2017 - 2018
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Bang 3.1 Mit s va liéu lwrgng phun ciia cac nghiém thic trong thi nghiém

. Mat sé/lieu Lwong nwéc Thoi gian
STT Nghiém thu : :
ghiem thee lrong ohun/1 xir Iy (NSKS)
1 TKT ®BurAG58 don 108 pfu/ml 2 lit 55
HH TKT(®BurVL34, 5 '
2 10° pfu/ml 2 lit 55
OBurAG58, ®BurDT47a)
Starner 200WP
3 . T, 2,59/l 2 lit 58
(hoat chat oxolinic axit chiem 20%) g !
4 Déi chung Nudc rudng 2 lit 55

Cach tién hanh

Xz Iy thiee khudn thé va vi khuan:

- Thuc khuan thé: Phun TKT 2 Ian tuan tu trong tng ting nghiém thic
vao giai doan lUa tro hoa (the flowering stage, Reissig (1985)).

+ Lan 1: Phun 2 lit huyén phu TKT trén bong 10a/l6 (49 m?) vao giai doan 55 NSKS.
+ Lan 2: Phun 2 lit huyén phu TKT trén bong 106a/l6 (49 m?) vao giai doan 60 NSKS.

- Vi khudn: Phun huyén phu vi khuan B. glumae cho toan rudng (40 lit/céng 1000 m?)
sau 1 gio phun TKT (phun 1 1an duy nhat) v6i OD eoonm = 0,15 (2x 108 cfu/ml).

- Oxolinic axit: phun 2 lit oxolinic axit déu trén bong trong 6 nghiém thirc theo
ndng d6 khuyén céo vao giai doan 58 NSKS khi cay lua bit dau xuat hién bénh (Phun
1 lan duy nhat).

Ghi nhdn chi tiéu

M3i 16 thi nghiém duoc déanh déu 5 diém theo dudng chéo gbc. Ghi nhan chi
tiéu bénh thdi hat l0a tai céc thoi diém 10, 15, 20 NSKLB va thu hoach. Céc bong lda
duoc chon ngau nhién trén 5 diém va tranh thu cac bong lta ¢ sat 161 di. Cac diém céch
16i di khoang 0,5 m nham tranh su anh huong do tiép xdc 1am anh huong dén chi tiéu.

(1) Ty 1 hat bénh: MGi 16 thi nghiém, chon ngau nhién 50 béng nam trén 5 diém
danh dau thudc 2 duong chéo goc. Bém tong sé hat bi nhidm bénh va téng sé hat trén
bong vao cac thoi diém 10, 15 va 20 NSKLB.

(2) Chi sé tich liiy bénh theo thoi gian (AUDPC)
(3) Hiéu qua giam bénh (HQGB)
(4) Ty 1& hat chac
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S6 hat chac/bdng

Ty 1¢ hat chic (%) = x 100

Tong s6 hat/bdng

(5) Ning suét thyc té (NSTT) (tin/ha): tién hanh chon va cat ngau nhién lda trong
pham vi 5 m? & mdi 16 nghiém thirc. LAy toan bo hat chic can trong luong (quy vé
trong lwong o am d6 14 (%)).

W(5m2) X (100 - Ho)
W (5m?)am do149%) (Kg)= x 100
86

Trong d6: Ho 12 4m d6 cua hat tai thoi diém can (%)
Wsm?: trong luong hat ¢ thoi diém can
NSTT (tin/ha): 2 X Wsm? (14%)

3.3.4.2 Panh gia hiéu qua phong tri bénh théi hat do vi khuin Burkholderia
glumae trén lia biang cic dong thwe khuan thé trién vong & ngoai dong vu He
Thu sém 2018

Muyc tiéu: Panh gia hiéu qua cia TKT ®BurAG58 don 1¢ hay HH TKT (®BurVL
34, ®BurAG58, ®BurDT47a) & cac mat s6 khac nhau I1&n hiéu qua phong tri thdi hat &
diéu kién ngoai dong.

Thoi gian: Thi nghiém dugc thuc hién tir thang 2/2018 dén 6/2018.

Pia diém: 4p Binh Dién, x& Binh Ninh, huyén Tam Binh, tinh Vinh Long.

Vt liéu: 03 dong TKT (®BurVL34, ®BurAG58, ®BurDT47a, dugc chon ra tur
thi nghiém 3.3.2.1), dong vi khuan B. glumae DT46 (dugc chon tir thi nghiém 3.3.1.4),
Oxolinic axit (Sumitomo chemical), giéng lta OM 4900.

- Chuan bj thuc khuan thé: twong tu thi nghiém 3.3.4.1
- Vi khuan B. glumae: tuong ty thi nghiém 3.3.4.1

Phuong phdp: Thi nghiém dugc bé tri theo khdi hoan toan ngau nhién gom 6
nghiém thic véi 4 1an 1ap lai (mbi lan Ip lai 50 m?) va bao gdm céc nghiém thic:

1. Xu ly dong TKT ®BurAG58 don & mat s6108 pfu/ml

2. Xu ly dong TKT ®BurAG58 don & mat s6107 pfu/ml

3. Xu ly HH TKT (®BurVL 34, ®BurAG58, ®BurDT47a) ¢ mat s6108 pfu/ml
4. Xt ly HH TKT & mat s6107 pfu/ml

5. Xt ly Oxolinic axit

6

. Dbi chung
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Bang 3.2 Cac nghiém thirc thuc hién trong thi nghiém vu Hé Thu s¢m 2018

Lwong nwéc Thoi gian
STT Nghiém thirc Mat s6/liéu lwgng e xir li
phun/l6 50m (NSKS)
®BurAG58 don 108 pfu/ml 2 lit 57
®BurAG58 don 10"pfu/ml 2 lit o7
HH TKT (®BurVL 34, g ' 57
3 ®BurAGS58, ®BurDT47a) 107 pfu/ml 2 it
HH TKT (®BurVL 34, ; . 57
4 ®BurAGSS, DBurDT47a) 107 ptu/ml 2 it
Starner 200WP 59
, : 2,5 gl 2 it
°  (Hoat chét oxolinic axit chidm 20%) g !
6  Doi ching nudc ruong 2 lit S7
Lip lai I NT 1 NT 2 NT 3 NT 4 NT 5 NT 6
0,5m
Lip lai II NT 2 NT 4 NT 6 NT 1 NT 5 NT 3
Lip lai 111 NT 6 NT 4 NT 5 NT 3 NT 1 NT 2
Lap lai IV NT 3 NT 2 NT 1 NT 6 NT 5 NT 4

Hinh 3.3 So @6 bo tri cac nghiém thirc va Hé Thu sém 2018

Xa Iy thuec khudn thé va vi khudn:

-Thyc khuan thé: Phun TKT 2 lan tuan tu twong Gng ting nghiém thirc
+Lan 1: Phun 2 lit huyén pho TKT trén bong I/l (50 m?) vao giai doan 57 NSKS khi cAy a trd déu.
+Lan 2: Phun 2 lit huyén phu TKT trén bong 1Ga/1d (50 m?) vao giai doan 62 NSKS.

- Vi khuan: Phun huyén phu vi khuan B. glumae cho toan rudng (40 lit/cong
1000 m?) sau 1 gio phun TKT (phun lan 1).

- Oxolinic axit: Phun 2 lit Oxolinic axit déu trén bong trong 6 nghiém thirc theo
ndng d6 khuyén cio vao giai doan 59 NSKS khi cdy lua bit dau xuét hién bénh trén 6
nghiém thure hoa hoc.

72



Ghi nhdn chi tiéu: Ghi nhan chi tiéu khi cay lda bat dau xuat hién bénh, cit 50
bong laa theo duong chéo gdc tuong wng ting lan 13p lai caa ting nghiém thic. Tién
hanh Iy chi tiéu 3 1an: 1an dau tién vao giai doan 67 NSKS khi quan sat thdy bong lda
biéu hién triéu chitng bénh, Ian hai 12 72 NSKS, 1an thir ba & giai doan 77 NSKS.

- Cac chi tiéu: (1) Ty Ié hat bénh; (2) Chi sé tich liy bénh theo thoi gian (AUDPC); (3)
Hiéu qua giam bénh (HQGB); (4) Mat s TKT trén bong; (5) Ty 1& hat chéc; (6) Nang
suit thuc té (NSTT) (tdn/ha) (turong tw thi nghiém 3.3.4.1)

3.3.5 Noi dung 5: Khio sat diéu ki¢n nhan nudi thue khuan thé trién vong
3.3.5.1 Khio sat cac loai méi trwong 1én kha ning nhan mét sé thwe khuan thé
Muc tiéu: Xac dinh moi truong nhan nudi TKT dat mat sb cao.

Vdt li¢u: dong TKT ®BurAGS58, mdi truong King’s B 1ong, Nutrient long, PDA
long, PDA + Peptone long.

Phwong phdp: Thi nghiém duoc bé tri theo hoan toan ngau nhién mot nhan té
vé6i bén 1an lap lai gom:

1. Moi truong King’s B 1ong

2. Moi truong Nutrient long

3. Moi truong PDA long

4. Moi truong PDA + Peptone long

Chuan bi thuc khuan thé: TKT dugc nudi trén méi truong KB 0,8% agar, sau
d6 thu hoach huyén pht TKT va dua vé mat sé6 108 pfu/ml. RGt 1 ml huyén phu TKT
va 1 ml huyén pha vi khuan B. glumae (ODgoo nm 0,3) vao 98 ml méi truong King’s B
long, cudi cung dat binh tam gi4c chua vi khuan va thyuc khuan thé trén may lic ngang
véi van téc 100 rpm/phut,

Chi tiéu ghi nhdn: Mat sé thuc khuan thé (pfu/ml) vao thoi diém 24 gio, 48 gio, 72
gio, 96 gio

Phuong phéap xac dinh mat sé thuc khuan thé: Vao ting thoi diém ghi nhan chi
tiéu rat 1,2 ml dung dich moi truong da chira TKT twong tng tirng nghiém thirc. Sau
d6 ly tam dung dich thu duoc véi toc do 6.000 vong/phlt trong 5 phat. Tiép tuc
chuyén 1 ml dung dich ¢ phia trén sang dng eppendorf méi véi 5% chlorofrom, sau d6
tron déu va dé yén trong 5 phut, tiép tuc ly tim dung dich véi toc d6 6.000 vong/phat
trong 5 phdt s& thu dwoc 700 pl dung dich TKT. Cubi cung dém mat sé TKT bang
phuong phap pha lodng va d6 dia va xac dinh dugc mat s6 TKT (pfu/ml).

73



3.3.5.2 Khio sat thoi gian cdy vi khudn 1én kha ning nhian mat sé thuc
khuan thé

Muc tiéu: Tim ra thoi diém cdy vi khudn ciing nhu dang mdi truong King’s B
nham dat mat s6 TKT cao.

Vit liéu: dong TKT ®BurAG58, méi truong King’s B long, moi truong King’s
B 0,8% agar.

Phuong phdp: Thi nghiém dugc bd tri theo hoadn toan ngiu nhién hai nhan té
(Nhan t6 A: 2 loai méi truong King’ B (1ong va 0,8% agar); Nhan té B: hai thoi diém
cay vi khuan (cdy vi khuan trugc 16 gio va cay vi khuan va TKT cung ldc)) véi bbn
lan lap lai gom:

1. Cay vi khuan B. glumae trén méi truong King’s B 1ong trudc 16 gid sau d6 bd
sung thuc khuan thé.

2. Cay vi khuan B. glumae va TKT vao moi truong King’s B 1ong cuing lic.
3. Cay vi khuan B. glumae trén méi trudng King’s B 0,8% agar trudc 16 gio sau
d6 b6 sung TKT.

4. Cay vi khuan B. glumae va TKT vao méi trudng King’s B 0,8% agar cung lic.

Thuc hién:

(1) RGt 100 pl huyén phu vi khuan B. glumae (OD: 0,3) vao da 10 ml moi
truong King’s B 16ng va lic trén may lac ngang voi van téc 100 rpm trong 16 gio, sau
d6 bo sung 100ul huyén phit TKT (108 pfu/ml)

(2) RGt 100 ul huyén pha vi khuan B. glumae (OD: 0,3) + 100 ul huyén phu
TKT ((108 pfu/ml) vao da 10 ml méi truong King’s B long va dat trén may lac ngang
vé6i van téc 100 rpm/phut.

(3) Rat 100 pl huyén phu vi khuan B. glumae (OD: 0,3) vao da 10 ml mdi
truong King’s B 0,8% agar trong 16 gid, sau d6 bo sung 100 pl huyén phtt TKT (108
pfu/ml) dugc dit & diéu kién phong.

(4) Rat 100u1 huyén phi vi khuan B. glumae (ODgoo: 0,3), sau d6 rit 100ul huyén
pht TKT (108 pfu/ml) vao du 10 ml méi truong 0,8% agar duoc dit & didu kién phong.

Chi tiéu ghi nhdn: Mat s6 TKT (pfu/ml) vao thoi diém 24 gio, 48 gio va 72 gio
sau khi b tri.

Phuong phép xac dinh mat s6 TKT: Nghiém thirc (1) va (2) tuong ty thi nghiém
3.3.5.1. Nghiém thuc (3) va (4) vao mdi thoi diém ghi nhan chi tiéu thém 10 ml nudc cat vo
trling vao tirng nghiém thirc va ciing xac dinh mat s6 trong tu thi nghiém 3.3.5.1.
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3.3.5.3 Khio sat chi s6 MOI anh hwéng dén kha ning nhan mat sb cia
dong thuc khuin thé trién vong

Muc tiéu: Tim ra hé sé MOI c6 kha ning nhan TKT trién vong dat mat sé cao.
Vat liéu: dong TKT ®BurAG58, moi truong King’s B 1ong

Phuong phdp: Thi nghiém dugc b tri theo hoan toan ngau nhién mét nhan té gom ba
nghiém thtc véi bén 1an Iap lai gom

1. Chisd MOI 130,01
2. Chisb MOI1a0,1
3. Chisb6 MOl la1l

Thuc hién:

- Chuan bi vi khuan B. glumae: vi khuan duoc nudi trong méi trudng
King’s B 1ong trong 24, sau d6 dém mat sé bang phuwong phap nho giot va dua vé mat
$6 5. 107 cfu/ml.

- Chuan bj thuc khuan thé: bon dong TKT duoc nhan nudi trén méi trudng
King’s B 0,8% trong 24 gid, sau d6 hoa nudc vao méi trudng chira timng dong TKT va d¢ém
mat s6 TKT bang phuong phéap do dia. Cudi ciing xac dinh mat s6 TKT sau 24 gio.

- Tién hanh: RGt 1 ml huyén pha vi khuan + 1 ml huyén phi tirng mat sé
TKT tuong tng dé dat chi sé MOI 0,01; 0,1 va 1 vao éng nghiém 3 ml chia moi
truong King’s B 1ong (t6ng cong 5 ml). Cac nghiém thire duoc dit trén may lic véi te
d6 100 rpm/phdat.

Biang 3.3 Mat s vi khuan va TKT twong ng cac chi s6 MOI

Mat s6 vi khuan Mat s6 TKT MOl Ty 18 thé tich
(cfu/ml) (pfu/ml) (TKT: vi khuén)
5. 107 5. 10’ 1 1:1
5. 107 5. 108 0,1 1:1
5. 107 5. 10° 0,01 1:1

Chi tiéu ghi nhdn: Mat s6 TKT (pfu/ml) & thoi diém 6 gior va 24 gid sau khi bé tri.

Phuong phap xac dinh mat sé TKT: twong tu thi nghiém 3.3.5.1

3.3.5.4 Khao sat nhiét d9 anh hwéng dén kha ning nhian mat sé thwe khuan
thé trién vong

Muc tiéu: Tim ra thoi diém cay vi khuan ciing nhu dang méi truong King’s B nham

dat mat sé TKT cao.
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Vat liéu: dong TKT ®BurAG58, méi truong LB long.

Phuwong phdp: Thi nghiém duoc bé tri theo hoan toan ngau nhién 1 nhan té gdm ba
nghiém thtc véi bén 1an 1ap lai gom:

1. Nhiét do 27°C

2. Nhiét d6 30°C

3. Nhiét do 35°C.

Chuan bi thyc khuan thé: Nudi TKT trén méi truong LB 0,8 % agar sau 24 gio thu
hoach TKT va pha lodng dém mét s. Sau d6 dura huyén phtt TKT vé mat s 108 pfu/ml.

Chuan bi vi khuan: vi khuan dwoc nuéi trén méi truong LB long trong 24 gio thu
hoach TKT va pha lodng dém mét s. Sau d6 dua huyén pht TKT vé mat s 10° pfu/ml.

Tién hanh: Rat 1 ml huyén pht TKT + 1 ml huyén phd vi khuan vao 3 ml moi
truong LB long dat o cac diéu kién nhiét do khac nhau (27°C, 30°C, 35°C) trén may
lic ngang vai van toc 170 rpm/phdit.

Ghi nhdn chi tiéu: Mat s6 TKT (pfu/ml) sau 6 gio, 12 gio va 24 gio.

Phuong phap xac dinh mat sé6 TKT: twong tu thi nghiém 3.3.5.1

3.3.6 Xir ly s6 liéu: S6 lidu dugc xu Iy bang Excel, so lieu mat s6 TKT duoc chuyén
sang lograrit va phan tich thong ké bang phan mém MstatC qua phép tha Duncan.
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CHUONG 4. KET QUA VA THAO LUAN

4.1 N§i dung 1: Két qua phan lap, tuyén chon thwe khuin thé va vi khuin giy
bénh thoi hat laa

4.1.1 Két qua phan lap cic dong thwc khuan thé phan bd & cac tinh dong bing
song Ciru Long

Qua thu thap duoc c&c mau hat lGa bi bénh thdi hat thudc 9 tinh PBSCL gdm Pong
Thép, Vinh Long, Can Tho, Tra Vinh, An Giang, Hau Giang, Kién Giang, Soc Tring, va Bac
Liéu, da ghi nhan bénh théi hat 10a biéu hién triéu chimng rd rét trén nhiéu gidng I0a khac nhau
nhu OM 4900, OM 4218, OM 5451, IR 50404 va mot s6 gidng chua xac dinh. Trong qué
trinh thu mau bénh ngoai déng cha yéu thu lla bénh vao giai doan trd dén giai doan trudc thu
hoach véi nhiéu tridu chiing khac nhau trén hat I0a: (1) hat l0a bi Iép hoan toan hay bac bong
c6 thé do vi khuan xam nhiém vao giai doan béng Ida vira tré déu (Hinh 4.1 B); (2) hat Ida bi
thdi phan phoi nhil c6 thé do vi khuan tin cong hat lua vao giai doan ngam sita (Hinh 4.1 C-
D). Két qua vé su xuat hién va biéu hién triéu chimng théi hat hay bac bong rat pht hop vai Li
et al., (2017) da thuc hién mot thi nghiém nghién cau suét qua trinh xam nhiém cua vi khuan
B. glumae vao giai doan lla tr6. Két qua vi khuan dinh vi nhiéu & may Ia (glume), vi khuan
nhan mat s6 cao khoang 10° cfu/g va lan rong ra cac b phan cua bong la nhu phan hoa
(stamen) va nhuy (gynoecium). Chinh vi vay ngan can qua trinh thu phan 1am cho hat lta lép
hoan toan hoac su thu phan khdng dién ra hoan chinh anh huong dén sy hinh thanh hat gao

gay ra hat phét trién khong binh thudng nhu teo hat, 1ép limg (Hinh 1D).

Két qua Bang 4.1 da phan 1ap duoc 60 dong vi khuan trén moéi truong King s’B
agar 2%. Khuan lac tir c4c dong vi khuan gay bénh thdi hat phan lap duoc c6 dic diém
nhu sau: khuan lac tron, nhin, nhd mau tring duc dén vang xanh khéng phat huynh
quang trén moi trudng King’s B agar 2%, mot s6 dong vi khuan c6 kha ning tiét sic to
vang xanh trén moi truong King’s B agar 2% phu hgp theo miéu ta CPC (2007). Vi
vy, cin ci Vao triéu chiing gay bénh thdi hat dién hinh két hop véi khuan lac hinh
thanh trén moi truong c6 thé nhiing dong vi khuan nay thudc loai Burkholderia
glumae. Pé xac dinh loai vi khuan 13 nguyén nhan gay bénh théi hat can sir dung mot
s6 k¥ thuat nhu k¥ thuat sinh hoc phan tir dwa vao trinh tuy ADN, hoic phuong phap
phage typing 1a mot phuong phap st dung thuc khuan thé nham phéat hién su ton tai
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cua vi khuan ki cha. Trén co s¢ do, tiép tuc phan 1ap TKT nham xéac dinh loai va ciing

lam ngudn vat liéu trong phong trir sinh hoc bénh théi hat da.

Bén canh d6, két qua phan lap dwoc 112 dong TKT tir mau lda bénh (Bang 4.1).
S6 lwong TKT duoc phan Iap trén mau lda bi bénh rat cao (gap d6i sb luong vi khuan
ki chi). Thuc vay, dé phan 1ap TKT hiéu qua da sir dung phuong phép ting sinh 1a mot
phuong phap thu dugc nhiéu TKT hon vi theo Balogh et al., (2010) d3 nhan dinh rang
néu TKT khong dugc phat hién trong mau, bién phap ting sinh duoc sir dung nham
ting co hoi phan lap duoc TKT xuat hién & nong do vi khuan thap vi TKT khong thé
hap phu vao té bao vi khuan khi mat s caa vi khuan thap hon10%- 106 cfu/ml. R rang,
két qua cua Viazis et al., (2011) da chieng minh rang TKT ki sinh vi khuan Escherichia
coli 0157 chi dugc phan lap khoang 27% trong tong sé6 mau bang phuong phap phan
lap truc tiép. Nguoc lai, s6 lwong TKT dugc phan lap ting 1én bang phuong phap ting
sinh khoang 65% dén 95% trong tong s6 mau phan lap. Tuong tu, trong két qua nay
cling thay rang dé& dang phan lap duoc TKT bing phuong phap ting sinh. Ngoai ra,
trén mot mau lda bénh co thé ton tai trén 2 dong TKT dwa theo dém tan hinh thanh trén
vi khuan ki chi. Hon nita, mot sé mau lua khéng phan lap duoc vi khuan gay bénh chi
phan lap TKT, do vay TKT phan lap duoc nhiéu so véi vi khuan ki chii. Két qua nay
ching minh rang TKT van ton tai ngodi ty nhién khi vang mat ki chu hoic mat sé vi
khuan ki chu thap.

TOm lai, két qua da phan lap dugc 112 dong TKT va 60 dong vi khuan gay bénh
thdi hat lda trén nhiéu gidng lua khac nhau tai ddng bang séng Ctu Long 1a ngudn

nguyeén liéu khoi dau cho cac thi nghiém phong trir sinh hoc.
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Hinh 4.1: Triéu chitng bénh théi hat va diic diém thwc khuan thé: (A) triéu

ching bénh thdi hat & diéu kién ngoai dong vao giai doan IGa ngam sita; (B) triéu
ching bénh théi hat vao giai doan lda thy phan; (C) triéu chiing vo hat bi bénh théi
hat vao giai doan Ia chin; (D) triéu chiing hat gao bi bénh thdi hat; (E) hinh thai
khuan lac vi khuan Burkholderia glumae trén méi truong King’s B 2% agar; (F)
hinh thai dém thuc khuan dai dién nhém TKT c6 duong kinh plaque ~ 1-2 mm; (G)
hinh thai dém thuc khuan dai dién nhom TKT c6 duong kinh plague > 2 mm
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Bang 4.1. Danh séch vi khuan gay bénh théi hat va thuc khuin thé dwec phan 1ap ¢ mét s tinh PBSCL

STT Pia diém thu mau S6 dong S6 dong Gidng lda
vi khuén TKT
1 Vinh Khanh — Thoai Son — An Giang 7 13 OM4218
2 Huyén Hong Dan — Bac Liéu 4 8 OM 4900
3 Truong Thanh — Théi Lai — Can Tho 2 4 OM5451
4 Thai Thanh — Théi Lai — Can Tho 2 3 OM4218
5 Long Hung — O M6n — Can Tho 3 8 IR50404
6 Phuéc Théi — O Mén — Can Tho 3 6 IR50404
7 Lai Vung — Bong Thap 7 10 IR50404
8 Tan Binh — Phung Hiép — Hau Giang 7 12 OMb5451
9 Thanh Hung — Giéng Riéng — Kién Giang 4 7 -
10 Phudc Thanh — Giong Riéng — Kién Giang 3 5 -
11 Ngoc Trac — Giéng Riéng — Kién Giang 2 5 -
12 Théi An — Tran Bé — Soc Tring 1 3 OM4900
13 Liéu T4 — Tran Dé — Soc Trang 2 4 OM4900
14 Trung Binh — Tran Bé — Soc Trang 3 6 OM4900
15  Tan Son-— Tra Cl—Tra Vinh 3 5 IR50404
16 Théng Hoa — Cau Ké — Tra Vinh 1 3 -
17 TT Cau Ké — Tra Vinh 1 3 -
18 Mang Thit — Vinh Long 2 3 OM5451
20 Long Ho — Vinh Long 3 6 OM5451
Tong cong 60 112

Ghi chl: (-): chua biét

4.1.2 Két qua kha ning ki sinh ciia thue Khuan thé d6i véi cac dong vi khuin
Burkholderia glumae phan 1ap ¢ mét s6 tinh PBSCL

Két qua Bang 4.2 da cho thay kha nang ki sinh ciia 112 dong TKT trén 60 dong vi
khuan gay bénh théi hat lGa c6 sy bién dong 16n caa cac dong TKT tir 3 dén 50. Bac
biét co6 8 dong TKT c6 kha ning ki sinh nhiéu dong vi khuan gay bénh théi hat lda
(>44 dong vi khuan, chiém ty 1& 75%) gom ®BurTV25a, ®BurDT47b, ®BurDT46,
®BurDT47a, ®BurDT48a, ®BurDT48b, ®BurVL34, ®BurVL39 véi sb dong vi
khuan bi ki sinh lan lugt 13 48, 46, 45, 50, 49, 49, 45, 47, 50. Pang chu y la hai dong
TKT c6 s6 ky chu cao nhat 1a ®BurDT47a va ®BurAG58 c6 ciing sb luong ky chu l1a
50 (chiém ty 1& 83,33%).

Song song d6, Bang 4.3 ciing cho thdy rang mtc d6 bi ki sinh cua 60 dong vi
khuan gay bénh théi hat bai 112 dong TKT thay d6i tir 5 - 86. Biac biét, dong vi khuan
BurKG52 bi TKT ki sinh nhiéu nhat trong tong sé 60 vi khuan khao sat véi sé luong
dong TKT ki sinh 12 86 (chiém ty I¢ 1a 76,78%). Nguoc lai, dong vi khuan BurBL41 chi
c6 5 dong TKT ki sinh (chiém ty Ié 4,46%).
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Qua két qua trén da nhan thay rang mot s6 dong TKT c6 kha nang ki sinh khé
rong, nhung mot sé dong TKT khac ki sinh hep hon. Theo Diing (2007), kha ning ki
sinh cia TKT phu thudc vao dic diém nhu cAu tric cua tirng dong TKT, dong vi khuan
ki cht vi du cac thu thé trén bé mat té bao vi khuan ki cha khac nhau s& man cam voi
su ki sinh cia TKT khac nhau. Két qua nay ciing phit hop véi Rahmani et al. (2015),
6ng kiém tra cac TKT duoc phan I1ap tir mau bénh do vi khuan E. coli gay ra. Mdi loai
E. coli ¢6 nhirng dong TKT dic thd cia chinh né dya vao dic diém dic thu vé ciu tao
cua tung lodi vi khuan quy dinh dic diém, man cam caa chung déi véi TKT. Tur do,
6ng cho rang pham vi ky chia TKT thuong hep do hau hét TKT chi tan cong mot loai
va tham chi mot sé dong trong maot loai. Kha nang ki sinh hep cua TKT 1a mot diéu bat
loi trong liéu phap TKT. Chinh vi vay, viéc 4p dung phdi hop nhiéu dong TKT dé tang
hiéu qua ki sinh cac dong vi khuan khac nhau thuong dugc dé xuat trong nghién ctu
liu phap TKT trong phong tri bénh do tac nhan vi khuan (Jones et al., 2007). Ngoai ra
dé han ché su khang vi khuan thi st dung HH TKT duoc biét dén 1a mot phwong phap
han ché sy khang dy. Mot s6 chi vi khuan dot bién 1am giam tinh doc cua TKT duogc
ghi nhan nhu: Ralstonia solanacearum, Xanthomonas campestris pv. pruni va Pantoea
stewarti (Hendrick & Squeriia, 1984; Randhawa & Coverolo, 1986; Thomas, 1935;
trich dan boi Reddy, 2012).

Tur két qua trén, 6 dong vi khuan (BurVL21, BurDT46, BurDT50, BurDT51,
BurkKG52, BurKG57) bi cac dong TKT ki sinh cao dugc chon dé nghién ciru xac dinh
chinh xac loai gay bénh tai dong bang séng Ctru Long bing k¥ thuat sinh hoc phan tu.
Bén canh do, 8 dong TKT gém ®dBurTV25a, ®BurDT46, ®BurDT47a, ®BurDT47b,
®BurDT48a, ®BurVL34, ®BurVL39, ®BurAG58 ciing dugc chon dua trén kha nang
ki sinh vi khuan gay bénh théi hat rong 1am ngudn vat lidu cho cac nghién ciru sau.
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Bang 4.2 Kha ning ky sinh ciia 112 dong TKT déi véi 60 dong vi khuan phan 1ap ¢ mét sé tinh PBSCL

Phé ki chit TKT Tong vi TKT Tong vi khuan TKT Tong vi TKT Tong vi khuan bj ki
khuan bj ki bi ki sinh khuan bi ki sinh
sinh sinh
Nhém 1 (duong kinh plaque 1~2 mm) Nhoém 2 (duong kinh plaque > 2 mm)
OBurCT1b 4 O®BurAG13b 7 OBurKG59 3 OBurAGlla 6
®BurTV26b 4 ®BurAG12b 7 OBurVL19 4 OBurCTl1a 6
OBurTV27b 4 ®BurCT10b 8 OBurHG28a 4 OBurAGl2a 7
Phé ki chu<10 ®BurAG15b 4 ®BurHG30b 8 ®BurAGl3a 5 ®BurCT10a 8
OBurHG34 5 ®BurDT45b 9 OBurTV27a 5 OBurAGl4a 8
®BurHG28b 5 ®BurKG54b 9 OBurKG57 5 OBurKG58 9
®BurAGl1b 5 ®BurVL18b 9 OBurAGl5a 6
OBurAG14b 6 OBurTV26a 6
®BurHG31b 10 ®BurKG51b 18 OBurCT3a 10 OBurKG54a 13
®BurST37 b 10 ®BurCT2b 19 OBurKG60 10 OBurCT9 14
®BurKG53b 11 ®BurST40b 20 OBurST39 11 OBurKG53a 15
®BurCT9b 11 ®BurVL21b 21 OBurST37 11 OBurKG56a 17
10< Phd ki chi <24 OBurCT8b 14 ®BurDT50b 23 OBurHG33 11 OBurCT8a 18
®BurVL20b 14 O®OBurVL18a 12 OBurST38a 18
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®BurCT3b 15 ®BurDT45a 12 ®BurBL44a 21
®BurKG56b 16 ®BurHG31a 12 ®BurCT6a 21
®BurKG55b 16 ®BurTV24a 13 ®BurKG55a 23
®BurTV24b 17 ®BurHG30a 13
®BurAG16b 25 ®BurBL44b 34 ®BurVL20a 25 ®BurBL42a 32
®BurVL22b 27 ®BurTV25b 35 ®BurKG51a 25 ®BurVL22a 33
®BurST35b 27 ®BurST36b 36 ®BurAGl6a 26 ®BurDT50a 33
®BurAG17b 28 ®BurCT6b 38 ®BurVL2la 26 ®BurCT7a 35
25< Phé ki chii<ad ®BurDT49b 28 ®BurCT5b 38 ®BurCT2a 26 ®BurDT49a 35
®BurHG29b 29 ®BurST38b 39 ®BurBL43a 27 ®BurHG32a 35
®BurBL42b 30 ®BurCT4b 41 ®BurST40a 27 ®BurST36a 35
®BurBL43b 30 ®BurCT7b 42 OBurHG29a 28 ®BurAGl7a 37
®BurKG52b 31 ®BurDT48b 43 OBurCT5a 28 ®BurBL41a 38
®BurBL41b 32 ®BurST35a 28 ®BurKG52a 43
®BurHG32b 33 ®BurCT4a 31
®BurDT47b 46 ®BurDT46 45 ®BurDT48a 49
i ®BurVL34 45 ®BurAGS58 50
Pho ki chu >44
OBurVL39 47 OBurDT47a 50
OBurTV25a 48
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Bing 4.3. S6 lwong thuc khuan thé ki sinh cac dong vi khuan gay bénh théi hat

sTT Ching SO6TKT gt Ching SO6TKT gpr Ching  S6 TKT
VK Ky sinh VK Ky sinh VK ky sinh
1  BurBL41 5 21 BurAGl11 36 41  BurDTA47 48
2 BurHG32 9 22 BurST40 36 42 BurST38 49
3 BurCT8 9 23 BurBL43 36 43  BurTVv23 49
4 BurTV25 10 24 BurST35 37 44 BurKG60 49
5 BurBL44 18 25 BurKG59 38 45  BurVL18 51
6 BurCT6 20 26  BurAG15 40 46 BurHG30 54
7 BurDT49 20 27 BurST39 40 47 BurST36 54
8  BurHG34 21 28 BurAG16 42 48  BurVL22 55
9  BurCT7 24 29  BurCT4 43 49  BurKG54 57
10 BurCT10 25 30 BurAG13 43 50  BurBL42 58
11 BurAG17 25 31 BurDT48 43 51  BurDT45 58
12 BurCT3 27 32 BurHG31 44 52 BurKG53 59
13 BurCT9 27 33  BurST37 45 53  BurAGl4 59
14 BurTV26 28 34 BurCT5 45 54 BurHG33 61
15 BurKG56 28 35 BurAGl12 45 55  BurDT46 62
16  BurKG58 30 36  BurVL19 45 56  BurDT50 62
17 BurCT2 32 37 BurVL20 45 57 BurVvL21 62
18  BurKG55 33 38  BurTv24 46 58  BurDT51 64
19  BurCT1 35 39  BurHG28 46 59  BurKG57 69
20 BurTVv27 35 40 BurHG29 48 60  BurKG52 86

Hinh 4.2: Kha ning ki sinh ciia mgt s6 dong thuc khuan thé trén vi khuan BurkKG52
vao thoi diém 24 gio sau khi cdy: (1) ®BurTV25a, (2) ®BurDT46, (3) ®BurDT47a, (4)
®BurDT47b, (5) ®BurDT48a, (6) ®BurVL34, (7) ®BurVL39, (8) ®BurAG538, (9)
®BurHG33, (10) ® BurHG34, (11) ® BurST35a, (12) ®BurST35b, (13) ®BurST36a, (14)
®BurST36b, (15) ®BurST37, (16) ®BurST38a, (17) ® BurST38b, (18) ®BurBL43b, (19)
®BurBL44b, (20) ®BurDT49b, (21) ®BurKG52b
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4.1.3 Két qua xac dinh vi khuin giy bénh théi hat lia bang ky thuit sinh hoc
phan tir

Két qua dinh danh vi khuan gy bénh théi hat dua vao ky thuat PCR khi st dung
cap moi dit hiéu 1416S/1414A cho vi khuan Burkholderia glumae ghi nhan duoc san
pham khuéch dai cua 6 dong vi khuan BurVL21, BurDT46, BurDT50, BurDT51,
BurKG52, BurKG57 vai kich thudt khoang 873 bp (Hinh 4.3). Theo Schaad et al.,
(2001), dong vi khuan chira ADN dugc khuéch dai bang cip méi dic hiéu 1416S/1414A
cho san pham PCR khoang 873 bp la dong vi khuan Burkholderia glumae.

Nhu vay qua két qua nghién ciu nay, 6 chang vi khuan phan Iap tir mau bénh
théi hat 10a tai cac tinh DPBSCL va c6 tinh man cam véi cac dong TKT duoc phan lap
la vi khuan Burkholderia glumae.

Theo cong bé trong cac nghién ciru cua Jeong et al., (2003); Nandakumar et al.,
(2005); Sayler et al., (2006); Cho et al., (2007); Ham et al., (2011); Adachi et al.,
(2012); Riera- Ruiz et al., (2014a); Riera- Ruiz et al., (2014b) da ghi nhan bénh thoi
hat, bac bong, thdi cay con trén lia do hai tdc nhan la vi khuan B. glumae va B.
gladioli véi mirc @6 xuat hién khac nhau tai nhiéu qudc gia trén thé gidi. Cu thé mot
nghién ctu cia Nandakumar et al., (2005) da phan 1ap vi khuan gay théi be hay théi
hat tai cac ving trong lua cua Louisiana, Mississippi, Arkansas, va Texas caa Nam
My, két qua di ghi nhan 75% la vi khuan B. glumae va 5% la vi khuan B. gladioli
trong 292 mau lda bénh véi triéu chiing bénh rat gidng nhau ciing nhu sy phét sinh va
phét trién cling twong ddng nén rat khé phan biét, vi vay dé phan biét chi dya vao doan
mdi dic hiéu cho ting loai vi khuan. Tuong tu tai qudc gia Ecuador, mot nghién ctu
cua Riera-Ruiz et al., (2014a) di xac dinh tic nhan gay bénh théi hat hay bac bong do
vi khuan B. glumae tai ving Palestina. Ciing vao nam 2014, Riera-Ruiz et al., (2014b)
cling di cong bo tac nhan gay bénh théi hat hay bac béng do vi khuan B. gladioli tai
vung Coastal. Trong hai nghién cuu cua Riera-Ruiz et al. (2014a, 2014b) da xac dinh
bénh bac bong hay thdi hat trén hai ving khac nhau 1a mét trong hai tac nhan gém vi
khuan B. glumae hoic B. gladioli. Do d6, bénh thdi hat hay bac bdng trén lGa nguyén
nhan chinh gom B. glumae hoic B. gladioli, hay ca hai loai vi khuan tly thuoc vao kha
Qua két qua xac dinh nguyén nhan gay bénh héi hat bang ky thuat sinh hoc phan tu
VvGi cap md dac hiéu da xac dinh loai vi khuan gay bénh cha yéu tai dong bang song
Ctru Long 1a do vi khuan Burkholderia glumae.

Tu két qua nay, 6 dong vi khuan B. glumae gom BurVL21, BurDT46,
BurDT50, BurDT51, BurKG52, BurKG57 di duoc dinh danh tiép tuc so sanh kha
nang gy hai trén giong lta OM 4900 trong diéu Kién nha lugi nham chon ra dong vi
khuan c6 kha niang gay hai cao dé sir dung trong nghién ciru tuyén chon cac dong thuc
khuan thé trong phong trir bénh.
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Hinh 4.3: San pham PCR
khuéch dai bang cap moi
dac hiéu 1414S va 1416A:
Giéng 1: Ladder 100 bp
(Thermo scientific); Giéng 2:
BurVL21, Giéng 3: BurDT46,
Giéng 4: BurDT50, Giéng 5:
BurDT51, Giéng 6: BurKG52,
Giéng 7: BurkG57

1000 bp
~873 bp

500 bp

4.1.4 Két qua kha ning giy hai ciia cac dong vi kkuan Burkholderia glumae gay
bénh théi hat trong diéu kién nha lwéi

Kha ning gay hai cua 6 dong vi khuan B. glumae géom BurVL21, BurDT46,
BurDT50, BurDT51, BurKG52 va BurKG57 dugc thé hién qua ty Ié hat bénh (Bang
4.4), va thanh phan niang suat (Bang 4.5)

4.1.4.1 Ty 1€ hat bénh

Két qua Bang 4.4 cho thay qua 3 thoi diém khao sat gom 5 NSKLB, 15 NSKLB
va 25 NSKLB ca 6 nghiém thirc dugc xir ly cac dong vi khuan BurVL21, BurDT46,
BurDT50, BurDT51, BurKG52 va BurKG57 c6 ty 1€ hat bi bénh khac biét y nghia.
Dic biét dong vi khuan BurDT46 c6 ty 1¢ hat bénh cao hon va khac biét véi cac dong
vi khuan con lai. Céc thoi diém duoc ghi nhan cu thé nhu sau:

Tai cac thoi diém 5 NSKLB, 15 NSKLB, 25 NSKLB, bénh bat dau xuat hién
triéu chimg dién hinh tir cudng hat bi thi tai thoi diém 5 NSKLB. T4t ca cac thoi diém
ghi nhan véi ty I hat bénh tir 1,82% dén 77,64%. Trong d6, nghiém thirc BurDT46 c6
ty 1é hat bénh lan luot 14 43,84%, 70,07%, 77,64% cao hon va khac biét véi nghiém
thirc BurVL21, BurDT50, BurDT51, BurKG52, BurKG57. Ké dén Ia nghiém thirc
BurKG52 vai ty ¢ hat bénh lan luot 13 29,73%, 49,83%, 55,34% cao hon va khac biét
vé6i nghiém thae BurDT51, BurVL21, BurKG57, BurDT50. Tiép theo la nghiém thirc
BurDT51 vai ty 1& hat bénh lan luot 14 17,65%, 32,55%, 35,34% cao hon va khac biét
nghiém thic BurVL21, BurKG57, BurDT50. Tiép theo hai nghiém thic BurVL21 va
BurKG57 cd ty 1€ hat bénh cao hon va khac biét véi nghiém thac BurDT50.

Bén canh d6, AUDPC Ia chi sé tich liiy bénh theo thoi gian (Bang 4.4) cho thay
nghiém thirc BurDT46 c6 chi s6 AUDPC cao nhat dat 1308,44 va khac biét y nghia so
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véi cac nghiém thac BurVL21l (249,63), BurDT51 (590,49), BurKG52 (923,70),

BurKG57 (296,50) va BurDT50 c6 chi s6 AUDPC thap nhat 14 64,89.

Bang 4.4 Ty & hat bénh trén bong dwec xir Iy véi sau dong vi khuan B. glumae

Ty 1€ hat bénh trén bong (%0)

Nghigmthic N8 15NSKLB  25Nskie  ~\UPPC
BurvL21 501 9 1297 ¢ 1896 ¢ 249,63 O
BurDT46 43 843 70,07 2 77.64° 1308 44°
BurDT50 18 ¢ 352 ¢ 411 © 6489 ¢
BurDT51 17,65 © 3255 ¢ 3534 ¢ 59049 ¢
BUrkG52 29,73" 49,83 b 5534 b 923,70 ©
BUrKG57 730 ¢ 1550 ¢ 21,01 ¢ 296,50 ¢
Murc ¥ nghia * * * *

CV (%) 25,85 12,45 11,00 19,96

Ghi chu: Sé liéu duoc chuyén sang J; (5NSKLB) hodc arcsin

1
x =~ (15NSKLB, 25 NSKLB) trurie khi xir ly

thong ké. Trong cling mét cét nhiing so ¢é cling chir cai theo sau giong nhau thi khéng khac biét ¢ mite ¥ nghia
5% trong phép thur Duncan* khéac biét ¢ mitc y nghia 5%

Tom lai, két qua vé ty & hat bénh (Bang 4.4), tat ca 6 dong vi khuan déu c6 kha
nang gay bénh v&i muc d6 gay hai khac nhau. Trong d6, nghiém thicc BurDT46 c0 ty
1& hat bi nhiém bénh, chi s6 AUDPC cao nhat va 6n dinh so véi cac dong vi khuan con

lai qua cac thoi diém khao sat.

BurVL21

BurDT46

BurDT50

BurDT51

BurKG52

BurKG57

Hinh 4.4: Miie @9 nhi@m bénh théi hat cia sau dong vi khuan B. glumae
tai thoi diém 10 NSKLB
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4.1.4.2 Anh hwéng cia sau dong vi khuin Burkholderia glumae dén chi tiéu ning
suat lna

Két qua Bang 4.5 da ghi nhan thanh phan ning sut khac biét ¥ nghia giira cac

nghiém thtc khi xtr 1y vai sau dong vi khuan khac nhau ¢ muic ¥ nghia 5%.

V& chi tiéu sé hat chic/bdng giira cac nghiém thic c6 sy khac biét véi nhau &
muc ¥ nghia 5%. Trong d6, nghiém thirc BurDT50 ¢ sé hat chac/béng 127,60 cao
hon va khac biét so vai cadc nghiém thac BurVL21, BurDT51, BurKG52, BurKG7 c6
s6 hat chic /bong lan luot 13 85,18; 72,55; 70,72; 85,08 va nghiém thirc BurDT46 c6
sb hat chac/bong thap nhat 58,02.

Vé chi tiéu ty I¢ hat chac (%), cac nghiém thac van c6 su khac biét y nghia voi
nhau. Nghiém thirc BurDTS50 c6 ty 1 hat chac cao nhat 88,01% va khéc biét so voi cac
nghiém thac con lai. Ké dén 1a hai nghiém thicc BurVL21 va BurKG57 c6 ty 1é hat
chéc khong khac biét lan luot 1a 75,54% va 73,45%. Cudi cung nghiém thuc BurDT46

cd ty 1& hat chac thap nhat 39,53% va khac biét so véi cac nghiém thuc con lai.

Vé chi tiéu trong lugng 1000 hat khéng c6 su khac biét giita cac nghiém thic.
Theo B¢ (2008) cho ring trong lwong 1000 hat do dic tinh di truyén cua gidng quyét
dinh, con mdi truong chi anh huong mot phan. Do d6, trong lwong 1000 hat khong c6

su khac biét.

Vé chi tiéu trong luong thuc té, cac nghiém thuc c6 sy khac biét nhau dao dong
tir 18,47 (g/chau) dén 34,51 (g/chau). Trong d6, nghiém thirc BurDT46 c6 trong luong
thiap nhat (18,47 g/chau) va khac biét so vai cac nghiém thic con lai. Ké dén Ia
nghiém thiac BurKG52 cé trong luong 24,16 (g/chau) khac biét so voi BurVL21 va
BurDT50, nhung khong khac biét vai hai nghiém thicc BurDT51 va BurK57 ¢ nang
suat thyc té lan luot 12 27,28 va 27,83 (g/chau).
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Bing 4.5 Anh hwéng cia sau dong vi khuan B. glumae dén chi tiéu ning suit l0a

Chi tiéu niing suit

Nghiém thirc S6 hat Tylghat  Tronglugng ' oPE1MeN
chic/bdng  chic (%) 1000 hat (g) « /(‘;";aj)
BurvL21 8518 ° 7554 ° 25,03 20,11 ©
BurDT46 5802 ¢ 3953 ¢ 2330 1847 ¢
BurDT50 127,60° 88,012 24,94 34,51 °
BurDT51 7255 ¢ 6422 ° 24,85 27,28 be
BurkG52 70,72 ¢ 5464 ¢ 23,97 2416 °©
BurkG57 85,08 © 73,45 ° 25,77 27,83 b
Murc ¥ nghia * * ns *
CV (%) 10,08 3,11 7,76 12,60

—
Ghi cha: So liéu ty 1¢ hat chac duwoc chuyén sang arcsin ﬂ'x T :—ﬂtméc khi xuz ly thong ké. Trong cung mgt

cot nhiing s6 ¢6 cuing cha cai theo sau giong nhau thi khong khéc biét ¢ mike y nghia 5% trong phép thir
Duncan* khac bi¢t o muzc y nghia 5%. ns khac biét khong y nghia.

Tir két qua ty Ié hat bénh s& thé hién anh huong qua thanh phan ning suat (Bang
4.5) ctia sau dong vi khuan B. glumae vé sé hat chac/bdng, ty & hat chac va nang suat
thuc té. Trong d6, nghiém thiic BurDT46 c6 cé4c chi tiéu vé ning suét thap nhat, nguoc
lai nghiém thiic BurDT50 ¢6 cac chi tiéu thanh phan ning suat cao hon cic nghiém
thirc con lai. Két qua nay ciing khang dinh rang néu vi khuan xam nhiém vao bong lda
trong giai doan tro déu anh hudéng dén ning suat dang ké phu hop véi Trung et al.,
(1993) bénh thdi hat anh huaong khoang 75% ning suét lGa tai dong bang song Hong.
Tir d6 nhan thay rang day 1a mot mam bénh quan trong gay thiét hai nang suét laa dic
biét vao diéu kién c6 mua nhiéu 1a mét trong nhitng yéu té gép phan lay lan mam bénh
dang ké. Va trong két qua khao sat 6 dong vi khuan gay bénh théi hat laa da chon
dugc dong vi khuan BurDT46 1a dong vi khuan c6 kha ning giy hai cao nhat. Tuy
nhién kha ning gy hai ciia 6 dong vi khuan & mirc d6 nang hay nhe khac nhau c6 thé
tly theo kha ning s hiru cac gen qui dinh doc t6 gay hai trén ciy laa nhu toxoflavin,
lipase, kha ning di chuyén cua vi khuan, hé théng cam @ng 111, exopolysaccharide,
dong thoi ndng do6 cac doc td khac nhau trén tirng dong vi khuan ciing gay bénh & mirc
d6 khac nhau. Ngoai yéu té gay doc thi tinh nhay cam cua cay ky cha, nhiét d, am do
trén bong lta ciing can thiét cho qua trinh xam nhiém (Tsushima et al., 1996). Pac
biét, d6i véi vi khuan B. glumae doc té thuc vat c6 mau vang bao gom toxoflavin va
fervenulin 1a yéu t6 quan trong nhét trong qué trinh gay hai (Zhou-qgi et al., 2016).
Theo két qua quan sat trong qué trinh nudi cdy vi khuan trén méi trudng King’s B 2%
agar cho thay ca 6 dong vi khuan B. glumae déu tao sic té mau vang véi mac do it
nhiéu khac nhau (Hinh 4.5) c6 lién hé véi kha niang giy hai trén hat lia. Cu thé dong vi
khuan BurDT46 tao sac t6 vang nhiéu hon 5 dong vi khuan con lai va dong vi khuan
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nay ciing cho ty 1& hat bénh cao hon cic dong con lai, nguoc lai dong vi khuan
BurDT50 cho sic té mau vang khéng nhiéu ciing trong déng cho ty 18 hat bénh it hon
cac dong vi khuan con lai. Biéu nay phi hop véi miéu ta cua Yuan (2004): Ham et al.
(2011); va Zhou-qi et al. (2016) thiy riang doc té thuc vat c6 mau vang bao gém
toxoflavin va fervenulin do vi khuan B. glumae tiét ra 12 yéu t6 quan trong nhat trong
qué trinh gay hai cua vi khuan (Zhou-qgi et al., 2016). Poc t6 nay la nguyén nhan gay
ra triéu chung théi hat (liyama et al.,1995). Twong tu nghién ctu cia Nandakumar et
al. (2009) ciing da khao sat kha ning gay hai cua cac dong vi khuan B. glumae trén
lGa. Trong 364 dong vi khuan duoc khao sat kha nang gay hai thi co dén 292 dongvi
khuan c6 kha ning giy hai vao giai doan cdy con va tro déu. C6 80% trong tong sé
292 dong vi khuan gay ra triéu chig dién hinh cua bénh thdi hat, 72 dong vi khuan c6
doc lyc cao gay céc triéu ching dién hinh trén bong va cay con, 93 dong vi khuan gay
ra triéu chimg dién hinh trén béng. Cac dong vi khuan B. glumae con lai biéu hién
triéu chirng gay hai nhe chi trén béng hoic cay con. Céc két qua nghién ctru trén ciing
tuong dong véi thi nghiém danh gia kha ning gy hai cua 6 dong vi khuan B. glumae,
rang kha nang gay doc cho cay la tly theo kha ning so hitu cac gen qui dinh doc t6
cua ting dong vi khuan B. glumae gay bénh trén lda.

Hinh 4.5: Sy hinh thanh sic t6 cia cac dong vi khuan B. glumae trén méi truong
King’s 2% agar sau 48 gio:(A) BurKG52, (B) BurDT50, (C) BurDT46, (D)
BurVL21, (E) BurDT51 va (F) BurkKG57

Nhu vay, dong vi khuan B. glumae DT46 c6 kha niang gy hai cao nhat dugc
chon nham danh gia hiéu qua cua cac dong thuc khuan thé trién vong trong phong tri
bénh théi hat I0a tiép theo trong diéu kién phong thi nghiém, nha ludi va ngoai dong.
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4.1.5 Két qua khao sat kha niing phén giai ciia cac dong thwe khuin thé trén vi
khuén Burkholderia glumae DT46 gay hai cao trong diéu kién phong thi nghiém

Tiép theo so sanh kha ning phan giai vi khuan B. glumae BurDT46 cua tim dong
TKT gém ®OBurTV25a, ®BurDT46, ®BurDT47b, ®BurDT48a, ®BurVL34, ®BurVL39
trong diéu kién phong thi nghiém. Nhin chung vao thoi diém 24 gid sau khi nudi cay
d3 xuat hién ddém tan (plaque) trén méi truong King’s B 0,8% agar chira vi khuan ki
chu va c6 sy khac biét gitra cac dong TKT khac nhau & mic y nghia 5% thong qua
duong kinh ¢dém tan.

Vao thoi diém 24 gio sau khi nudi cay, ca 8 dong TKT déu c6 kha nang phan giai
vi khuan B. glumae DT46 thé hién qua su hinh thanh plaque trén dia. Cu thé, dong
TKT ®BurAGS58, ®BurDT47a va ®BurDT48a cho duong kinh phén giai twong duong
nhau va cao hon khac biét y nghia vgi cac nghiém thuc con lai (Bang 4.6 va Hinh 4.6).

Tuong ty vao thoi diém 36 gio, kha ning tiéu diét vi khuan B. glumae DT46 c6
su gia tang thong qua duong kinh plaque tang. Ca ba dong TKT ®BurAGS5S,
®BurDT47a va ®BurDT48a véi duong kinh plaque lan luot 12 5,0 mm, 5,0 mm va 5,0
mm van duy tri kha ning phan giai vi khuan B. glumae DT46 cao hon va khac biét Véi
cac dong TKT con lai. K& dén 1a dong TKT @ BurVL 34 c6 duong kinh plaque 1a 3,5
mm cao hon va khac biét so véi cac dong TKT con lai.

Pén thoi diém 48 gio, kha ning phan giai cua sau dong TKT ciing ¢ sy khéc
biét nhau. Trong d6, hai dong TKT ®BurDT47a va ®BurDT48a van duy tri kha ning
phan giai vi khuan B. glumae DT46 cao hon va khac biét y nghia so véi cac dong TKT
con lai véi dudng kinh phan giai 1an luot 13 5,9 mm va 6,0 mm. Tiép theo la dong TKT
®BurAG58 va ®BurVL34 c6 duong kinh phan giai lan luot 12 5,1 mm va 4,0 mm cao hon
va khéc biét véi cac dong TKT ®BurTV25a, ®BurVL39, ®BurDT46, ®BurDT47b Vi
duong kinh phan giai lan luot 12 2,9 mm, 3,6 mm, 3,5 mm va 2,1 mm (Bang 4.6).

Tom lai, qua két qua danh gia kha ning phan giai cua tam dong TKT trén vi
khuan B. glumae DT46 thé hién qua duong kinh dém tan, thdy rang ba dong TKT
®BurAG58, ®BurDT47a va ®BurDT48a duoc phan lap tr mau thu thap tai tinh
AnGiang va ddng Théap c6 kha niang phan giai vuot troi so véi cac dong TKT con lai
nén duoc chon khao sat cho céc thi nghiém khao sat dic diém phan loai tiép theo. Mat
khac nham ting tinh da dang ca dong TKT & ving sinh thai khac nhau va han ché tinh
khang cua vi khuan déi véi TKT nén dong TKT @BurVL 34 duoc phan 1ap tir Vinh Long
ciing duoc chon bé sung dé khao sat trong c4c thi nghiém tiép theo.
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Bang 4.6 Puong kinh dém tan cia 8 dong thwc khuin phan giai vi khuin B. glumae
DT46 gay bénh théi hat lua

Puwong kinh dém tan (mm)

Nghiém thirc 24 gio 36 gio 48 gior
®BurTV25a 23 ¢ 29 d 2,9 e
®BurVL 34 29 b 35 0P 40 ¢
®BurVL39 31°P 32 ¢ 36 @
®BurAG58 3,92 5,02 51 b
®BurDT46 330 3,1 35 ¢
®BurDT47a 3,82 5,02 5,92
®BurDT47b 1,0 d 20 ¢ 2,1 f
®BurDT48a 4,02 5,02 6,02
Mtrc ¥ nghia * * *

CV (%) 8,92 6,58 6,16

Ghi chd: Céc s6 trong cting mét ¢t theo sau béi mét ky tie giong nhau thi khng khéc biér y nghia ¢ muic 5%
theo phép thir Duncan™ khac biét y nghia ¢ miic 5%. NSKCB: ngay sau khi chuing bénh

®BUrAG58
9,

Bl
$BurDT46 oBurDTa7a  lov. L8 ®BurDTA7b ®BurDT48a

Hinh 4.6: Pwong kinh dém tan cia 8 dong thwc khuan thé trén vi khuan B. glumae DT46
vao thai diém 24 gio sau khi nudi cay
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4.2 Noi dung 2: Két qua danh gia kha ning phong tri bénh thdi hat cia cac dong
thwe khuén thé trién vong trong diéu kién nha lwéi

4.2.1 Hiéu qua ciia thwe khuén thé trong phong tri bénh thdi hat do vi khuin
Burkholderia glumae DT46 trong diéu kién nha lwéi

Két qua danh gia hiéu qua cua 4 dong TKT (®BurVL34, ®BurAGS5S,
®BurDT47a, ®BurDT48a) trién vong don 1é hoic HH TKT phong trir bénh thdi hat
lGa thong qua ty 1& hat bénh (Bang 4.7), mat sé thuc khuan thé trén bong (Bang 4.8),
hiéu qua giam bénh (Bang 4.9), thanh phan ning suat (Bang 4.10).

4.2.1.1 Ty I¢ hat bénh

Két qua Bang 4.7 cho thay ty 18 hat bénh trén bdng c6 sy khac nhau giira cac
nghiém thirc c6 xir Iy don dong TKT hodc HH TKT déu thip hon va khac biét y nghia
s0 V6i nghiém thirc d6i chung & muc y nghia 5%.

Tai thoi diém 5 NSKLB, ca 5 nghiém thirc xir Iy TKT don hodc hdn hop déu c6
ty 1& hat bénh thip hon va khac biét so véi ddi chung. Pac biét nghiém thic
®BurAG58 va ®BurDT47a c6 ty 1¢ hat bénh lan luot 1a 4,22% va 4,30% thap hon va
khac biét cac nghiém thic ®BurDT48a, tuy nhién khong khac biét ¥ nghia so voi
nghiém thicc ®BurVL34 (7,88%) va HH TKT (8,75%).

Dén thoi diém 10, 15 va 20 NSKLB ty Ié hat bénh cua cac nghiém thic déu ting.
Tat ca cac nghiém thirc xir Iy déu c6 ty 18 hat bi bénh thap hon va khac biét y nghia so
v6i nghiém thac doi chang, trong d6 nghiém thirc ®BurAG58 ¢6 ty Ié hat bénh thap
nhat, ké dén 1a 3 nghiém thac xir ly TKT don ®BurVL34, ®BurDT47a va
®BurDT48a. Nghiém thic xir Iy HH TKT cho hiéu qué thap nhat.

Bén canh d6, chi s6 AUDPC cua cac nghiém thirc xir ly TKT trong khoang
141,74 — 468,45 déu thap hon va khac biét so véi BC (723,57). Trong d6, ®BurAG58
c6 chi s AUDPC 14 141,74 thap nhat va khac biét so véi nghiém thac con lai. Ké dén
la cac nghiém thiic ®BurVL34, ®BurDT47a, ®BurDT48a c6 chi s AUDPC khéng
khac biét nhau lan luot 12 247,20; 243,69 va 289,36. Cudi cung la nghiém thiac HH
TKT la 468,35.
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Bang 4.7 Ty 1é hat bénh dwoc xir ly véi cac dong thuc khuén thé don 1é hodc hdn hep thuc
khuén thé qua cac thoi diém

Nghiém Ty I¢ hat bénh trén bong (%) AUDPC
thirc 5NSKLB 10 NSKLB  15NSKLB 20 NSKLB

®BurVL34 7,88 ¢ 11,33 ¢ 18,25 °© 28,58 °© 247,20 ©
®BurAG58 422 ° 558 ¢ 9,20 21,05 d 141,76 ¢
®BurDT47a 4,30 °© 12,35 ¢ 18,88 °© 28,77 °© 243,69 ©
®BurDT48a 9,15 ° 14,20 °© 22,65 ¢ 29,10 °© 289,36 ©
HH TKT 8,75 ¢ 23,25° 36,88 ° 44,03 ° 468,35 °
Déi chirng 27,402 35,002 54,102 70,18 @ 723,578
Muc y nghia * * * * *

CV (%) 28,72 11,93 14,99 3,02 17,43

. , TN 2 — o R 1
Ghi cha: So liéu dwoc chuyén sang _Jx (5NSKLB) hogc arcsin ﬂ'xt; (10 NSKLB, 15 NSKLB, 20

NSKLB) truéc khi xiz ly thong ké. Trong cling mét cét nhing sé ¢é cung chir ci theo sau giong nhau thi
khong khac biét o mirc y nghia 5% trong phép thir Duncan* khac biét ¢ murc y nghia 5%

Nhin chung, két qua vé ty Ié hat bénh (Bang 4.7) di cho thay rang tat ca nghiém
thic xi 1y TKT déu co ty 1¢é hat bénh va chi s6 AUDPC déu thap hon so véi dbi
chang. Trong d6, nghiém thic xu ly dong TKT ®BurAG58 thé hién hiéu qua giam
bénh cao nhat véi mirc d6 bénh lubn thap hon so vai cac nghiém thic con lai, ké dén
la 3 nghiém thirc xt Iy TKT don con lai va cudi ciing la nghiém thicc HH TKT.

4.2.1.2 Mt 56 ciia cdc dong thwe khudn thé trén bong va hiéu qua giam bénh

Két qua khao sat su ton tai cia cac dong TKT trén bong laa duoc thé hién ¢
Bang 4.8 qua 4 thoi diém ghi nhan (0 GSKLB, 12 GSKLB, 24 GSKLB, 7 NSKLB).
Nhin chung, cac dong TKT c6 su gia ting mat s6 dang ké tir 0 gio dén 12 gio va mat
s6 sau d6 s& giam dan theo thoi gian.

Tai thoi diém 0 GSKLB, mat s6 TKT cua cac nghiém thac khdng cé su khac biét
véi log mat sé TKT dao dong tir 5,35 dén 5,55.

Dén thoi diém 12 GSKLB, log mat sé TKT déu ting so vai thoi diém 0 GSKLB.
Nghiém thic ®BurVL34, ®BurAG58 va ®BurDT47a cd log mat sé6 TKT (pfulg
bong) lan luot 13 7,98; 8,09 va 7,98 cao hon va khic biét so véi nghiém thic
®BurDT48a (7,10) va HH TKT c6 mat sé thap nhét 12 5,75.

Vao thoi diém 24 GSKLB, log mat sé6 TKT bit dau giam va dao dong tir 4,38
dén 6,43. Nghiém thirc ®BurVL34, ®BurAG58 va ®BurDT47a ¢ log mat s6 TKT
cao hon va khac biét so véi nghiém thiec ®BurDT48a (5,28) va HH TKT (4,38).

Riéng thoi diém 7 NSKLB, TKT vin con ton tai trén bng I0a va mat sé TKT
giam so véi thoi diém 24 GSKLB. Trong d6, nghiém thirc ®BurAG58 c6 log mat sd
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TKT dat 4,90 cao hon va khac biét so vai cac nghiém thic con lai ®BurVL34 (3,38),
®BurDT47a (3,20), ®BurDT48a (3,15) va HH TKT (3,25).

Bang 4.8 Mat sé cac dong TKT trén bong & tirng thoi diém khao sat

Log mat s6 TKT (pfu/g bdng)

Nghiém thic e B 17 GSKLB  24GSKLB 7 NSKLB

OBurVL34 5,38 7,982 6,15 ¢ 3,38 P
®BurAG58 5,35 8,09? 6,43% 4,902
®BurDT47a 5,95 7,982 6,10 @ 3,20 °
®BurDT48a 5,45 7,10 ° 528 P 3,15 °
HH TKT 5,53 575 ¢ 438 ¢ 325 b
Murc ¥ nghia ns * * *

CV (%) 5,77 5,23 5,53 7,46

Ghi chi: S¢ liéu diroc chuyén sang logx trurdc khi xiz ly théng ké. Trong cting mét cét nhiing so
c6 cung cha céi theo sau giong nhau thi khong khac biét ¢ mitc y nghia 5% trong phép thir
Duncan. * khéc biét ¢ murc y nghia 5%

Hiéu qua giam bénh: Két qua Bang 4.9 da ghi nhan cac dong TKT don va HH
TKT déu cho hiéu qua giam bénh tai cac thoi diém 5 NSKLB, 10 NSKLB, 15 NSKLB
va 20 NSKLB. bic biét nghiém thac ®BurAG58 thé hién hiéu qua giam bénh cao hon
S0 Vai cac nghiém thac con lai.

Vao thoi diém 5 NSKLB, cac nghiém thirc déu c6 hiéu qua giam bénh cao.
Trong d6, nghiém thirc ®BurAG58 va ®BurDT47a ¢d hiéu qua giam bénh lan luot 12
84,59% va 84,27% cao hon va khac biét so vai cac nghiém thicc ®BurVL34 (71,21%),
®BurDT47a (66,61%) va HH TKT (41,22%).

Dén thoi diém 10 NSKLB, nghiém thicc ®BurAG58 van duy tri hiéu qua giam
bénh cao nhat (84,02%) va khac biét so véi cac nghiém thicc ®BurDT47a (64,66%),
®BurDT48a (59,43%) va HH TKT (33,54%), tuy nhién khdng khac biét so voi @
BurVL34 c6 hiéu qua giam bénh la 67,68%.

Tuong ty vao thoi diém 15 NSKLB, cac nghiém thic van duy tri duoc hiéu qua
giam bénh. Nghiém thiac ®BurAG58 c6 hiéu qua giam bénh cao nhit 1a 83,01% va
khac biét so voi ®BurDT47a (58,10%) va HH TKT (31,85%), tuy nhién khong khac
biét so véi cac nghiém thirc ®BurVL34, ®BurDT48a c6 hiéu qua giam bénh lan luot
la 66,25 va 65,13%.

Riéng thoi diém 20 NSKLB, hiéu qua giam bénh cua nghiém thirc ®BurAG58
(70,01%) cao hon va khac biét so véi cac nghiém thirc con lai.
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Bang 4.9 Hiéu qua giam bénh thdi hat dwoc xir Iy TKT qua cac thai diém

Nghiém thirc Hi¢u qua giam bénh (%)
5 NSKLB 10 NSKLB 15 NSKLB 20 NSKLB

®BurVL34 71,21 ° 67,68 66,25 59,26 P
®BurAG58 84,592 84,022 83,012 70,012
®BurDT47a 84,272 64,66 ° 65,132 58,95 P
®BurDT48a 66,61 P 59,43 P 58,10 P 58,53 P
HH TKT 41,22 °© 3354 ¢ 31,85 °© 37,23 °©
Muc y nghia * * * *
CV (%) 5,45 14,22 18,84 3,15

2 '— 4
Ghi chu: Sé liéu dwoc chuyén sang arcsin ﬂ'x T :—ﬂtru’éc khi xuz ly thong ké. Trong cung mét cgt nhaizng

s6 ¢6 cuing ché cdi theo sau giong nhau thi khong khac biét ¢ mire y nghia 5% trong phép thir Duncan.
* Kkhac biét ¢ mirc y nghia 5%.

Nhin chung, qua 4 thoi diém khao sét tat ca cac nghiém thic déu cho hiéu qua
giam bénh trén 50%. Trong d6, nghiém thirc ®BurAG58 cd hiéu qua giam bénh cao
nhat va 6n dinh qua cac thoi diém, tiép theo la cac nghiém thuc ®BurVL34,
®BurDT47a, ®BurDT48a va HH TKT.

4.2.1.3 Anh hwéng cia cdc dong thwe khudn thé dén chi tiéu nding sudt

Két qua Bang 4.10 cho thay cac nghiém thic xtr Iy TKT déu c6 thanh phan ning
Suat cao hon so véi d6i chirng khong xu ly TKT.

Vé chi tiéu s6 hat chac/bong, cac nghiém thie TKT don va HH TKT déu khéac
biét y nghia thong ké so véi ddi chung. Trong d6, nghiém thiic ®BurAG58 ¢6 s6 hat
chic/bong 1a 103,90 cao nhat va khac biét so véi tit ca nghiém thic con lai
®BurVL34 (87,05), ®BurDT47a (86,43), ®BurDT48a (85,97), HH TKT (73,63) va
PC (60,25).

Vé ty 18 hat chac, nghiém thuc ®BurAG58 véi ty Ié hat chic 13 80,65% cao hon
va khéc biét so vai cac nghiém thirc con lai. Ké dén 1a cac nghiém thicc ®BurVL34,
®BurDT47a, ®BurDT48a c6 ty 1¢ hat chic khong khac biét nhau lan luot 1a 71,27%;
70,50% va 69,98%. Riéng nghiém thirc HH TKT c6 ty Ié hat chic thap nhap trong sé 5
nghiém thac c6 xa 1y TKT (55,74%), nhung van cao hon va khac biét so véi doi
chirng (44,31%).

Vé trong luong 1000 hat thay ring tat ca cac nghiém thic c6 trong lwong 1000
hat khong khéc biét nhau. Theo Pé (2008) cho rang trong lwong 1000 hat 13 mét trong
nhitng yéu té gop phan vao thanh phan ning suat, do hai yéu té cau thanh la trong
lwong vo trau chiém 20% va trong lwong hat chiém 80%. So véi cac chi tiéu thanh
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phan ning suat khéc thi trong lwong 1000 hat it bién dong. Vi vay, trong luong 1000
hat & cac nghiém thirc ¢6 xu ly TKT va ddi ching khong khéc biét ¥ nghia thong ké
dao dong tir 26,14 dén 26,82 g.

Vé trong lugng thuc té (g/chau), hau hét cac nghiém thuc xu Iy TKT déu c6
trong luong thuc té cao hon va khac biét so véi dbi ching, ngoai trir nghiém thiee HH
TKT. bac biét, nghiém thirc ®BurAG58 ¢ trong luong thuc té 34,66 (g/chau) cao
hon va khac biét so véi cac nghiém thuc con lai. K& dén 1a cac nghiém thuc
®BurVL34, ®BurDT47a va ®BurDT48a cd trong luong thuc té (g/chau) khong khac
biét nhau. Nghiém thicc HH TKT ¢6 trong lwong thuc té 12 22,56 thap hon va khac biét
S0 V&i cac nghiém thirc ¢6 xir Iy TKT con lai va khéng khac biét so vai di ching.

Biang 4.10 Hiéu qua cha thue khuin thé anh hwéng dén chi tiéu ning suit lla

Nghiém thirc Chi tiéu ning suat
So hat Tylé hatchac  Tronglwong  Tronglwongthucté
chac/bbng (%) 1000 hat (g) (g/chau)
®BurVL34 87,05 ° 71,27 ° 26,35 27,34 P
®BurAG58 103,90 80,65 26,35 34,66
®BurDT47a 86,43 ° 70,50 ° 26,82 27,80 P
®BurDT48a 85,97 ° 69,98 ° 26,06 27,88 P
HH TKT 73,63 °© 55,74 ¢ 25,82 22,56 °©

Péiching 6025 ¢ 4431 ¢ 26,14 20,45 ¢

Muc ¥ nghia * * ns *

CV (%) 2,67 3,68 3,06 9,23

N
Ghi chi: So liéu duwoc chuyén sang arcsin ﬂ'x t :—ﬂlru"é’c khi xuz ly thong ké. Trong cung mét cét nhing

so ¢6 cuing ché cai theo sau giong nhau thi khong khac biét ¢ mire ¥ nghia 5% trong phép thir Duncan.
* Kkhac biét o mirc y nghia 5%. ns: khong khac biét y nghid 5%

Qua ty I¢é hat bénh (Bang 4.7), mat sé thuc khuan thé trén bong (Bang 4.8), hiéu
qua giam bénh (Bang 4.9) va chi tiéu nang suat (Bang 4.10) cho thay cac nghiém thirc
xur ly cac dong TKT khao sat khi xir Iy don 1& hay phdi hop déu mang lai hiéu qua cao
trong phong tri bénh thdi hat l0a & diéu kién nha ludi, tuy nhién hiéu qua giira céc
nghiém thirc khac nhau. Theo Jones et al., (2007), hiéu qua &p dung TKT dé kiém soét
mam bénh phu thugc vao nhiéu yéu té khac nhau nhu viéc ap dung TKT nhu thé nao,
kha ning ton tai cua TKT trén tan 14 cdy, thoi gian xu If TKT trén béng va sy hién dién
cua vi khuan ky cha. Diéu nay thé hién trong thi nghiém nay nhu sau: (1) cac dong
TKT don hoiac HH TKT duoc phun trén bong lda vao budi chiéu, vi vay TKT ¢6 co
hoi gia ting mat s trén bong do tranh duoc tac dong cua anh sang mit troi dong thoi
c6 su hién dién cua vi khuan ki cha gop phan gia ting mat sé va su ton tai caa TKT
trén bong lda, (2) viéc ap dung TKT trén bong lba khac vai trén tan 1& (chiu tac dung
truc tiép bai anh sang) trén bong da tao diéu kién thuan lgi cho TKT c¢d thé dinh vi bén
trong hoa sé& tiép can va tiéu diét vi khuan B. glumae. Thyc té, trong thi nghiém nay
nghiém thicc HH TKT ¢6 hiéu qua kém hon so véi TKT don 1¢ trong diéu kién lay
bénh nhan tao ¢ nha ludi, cé thé trong HH TKT 1a mdi dong TKT don s& tan cong vi
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khuan doc 1ap nhau. Cho nén té bao ki cha nao bi tan cong trudc bai mot dong TKT
don nao d6 c6 thé wc ché su xam nhidm cua cac dong TKT don con lai nén mat sé
TKT trén bong thip hon nghiém thire TKT don vi thé lién quan dén hiéu qua phong tri
thip hon TKT don, hién twong nay con goi 1a hién twong can nhiém (interference) la
hién tugng xuat hién nhanh khi 2 virut cing xam nhiém vao té bao theo mot thir tu
nhét dinh, virut thir nhat s& ngan can trong mot thoi gian dai sy nhan 18n caa virut the
hai. Do vay, trong nghiém thic HH TKT mat s6 TKT sinh ra s& thdp dan dén kha ning
phong trir bénh kém hiéu qua hon nén hiéu qua kém hon TKT don. Mot nghién cau
khéc cua Tran (2016) da ghi nhan twong tu khi khao sat hiéu qua phong tri bénh chay
la trén cay hanh cua cac dong TKT don va HH TKT (d16, ®17A va ®31) & mat sb
108 pfu/ml, da thay rang HH TKT c6 hiéu qua phong tri thip hon TKT don va hiéu qua
giam bénh twong quan thuan véi mat sé TKT ton tai trén tan 14 cay. Tuy nhién, hién
tuong Xay ra khi cy duogc lay nhiém nhan tao véi 1 dong vi khuan trong diéu kién nha
lugi. Thuc té, trong diéu kién tu nhién cay lGa ¢ thé nhiém bénh béi nhiéu dong vi
khuan khac nhau, nén viéc sa dung HH TKT c6 thé mang lai hiéu qua khac hon. Ngay
nay, trong thuc t¢ HH TKT duoc cac nha nghién ctu trén thé gisi khuyén cao nén si
dung trong quan i bénh trén cay trong (Kering, 2019). Ly do chinh Ia hén hop thuc
khuan thé ngin chan sy khang caa vi khuan ki chi vi ngoai tuy nhién vi khuan ki chu
ludn bién dodi céac thu thé trén I6p mang vi khuan nhiam han ché bi TKT tiéu diét ting
kha nang ki sinh thong qua cac TKT khéac nhau. Su dong tién hoa lién tyc gitta TKT va
vi khuan s& tao nén nhiing loai vi khuan khang TKT thong qua co ché nhu thay di cac
thu thé nham &c ché hap phu TKT, thay ddi ciu tric ADN, thay dbi hé théng mién
dich hoic hé thong chinh sira gen. Bang cach sir dung HH TKT lam cho vi khuan ki
chu khdng thé thay d6i cac co ché cing mot Iic tir d6 han ché su khang vi khuan
(Kering, 2019). Thir hai, hdn hop TKT Iam ma rong pho ki sinh nhiéu chiing vi khuan
ki chu khac nhau nhiéu hon vi mdi dong TKT c6 gigi han phé ki chi, do TKT thudc
cac ho khéc nhau s& hap phu vao té bao ki chii bang thu thé khac nhau. Minh chiing
cho van dé nay theo Nobrega et al., (2018) thay rang ho Siphoviridae hap phu vao vi
khuan ki cha théng qua cac thu thé trén mang té bao nhu LPS, LamB, TolC FepA,
chién mao, soi pili, teichoic acid; d6i vai ho Myoviridae hap phu vao vi khuan ki chi
thdng qua cac thu thé trén mang té bao nhu OmpC and OmpF, Peptidoglycan. Do vay,
hdn hop TKT duoc wu tién st dung phong tri bénh trén cay trong ¢ diéu Kién ngoai dong.

Tém lai, qua két qua danh gia hidu qua phong tri cua 4 dong TKT don
(®BurVL34, ®BurAG58, ®BurDT47a va ®BurDT48a) hay hdn hop 4 dong TKT déu
thé hién hiéu qua phong tri bénh thdi hat thdng qua cac chi tiéu di ghi nhan trong diéu
Kién nha ludi. Trong d6 dong TKT ®BurAG58 cho hiéu qua rd va cao hon cac nghiém
thirc khéc, tiép theo 12 dong TKT ®BurVL34, ®BurDT47a, ®BurDT48a va hon hop 4
dong TKT. Vi vay tiép tuc sir dung dong TKT ®BurAG58 cho cac thi nghiém vé mat
s6, thoi gian &p dung TKT, phong tri bénh thdi hat ¢ diéu kién ngoai déng. Vé HH
TKT ¢ thi nghiém ngoai doéng chi sir dung hon hop 3 dong TKT (®BurAG5S,
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®BurVL34, ®BurDT47a) ma khong st dung dong TKT ®BurDT48a mac du dong
TKT nay co hiéu qua tuong duong dong TKT ®BurDT47a va ®BurVL34 véi nhitng
ly do sau: (1) sir dung da dang vung sinh thai cac dong TKT (®BurVL34 dugc phan
Iap & Vinh Long, ®BurAGS58 dugc phan 1ap ¢ An Giang, ®BurDT47a va ®BurDT48a
dugc phan 1ap ¢ Bong Thap), (2) kha ning ki sinh dong TKT ®BurDT48a c6 49 trong
khi dong ®BurDT47a 14 50, (3) vé kha ning ton tai va nhan mat s trén bong IGa cua
ba dong TKT (®BurAG58, ®BurVL34, ®BurDT47a) c6 mat sd cao hon va khac biét
s0 V6i dong TKT ®BurDT48a ¢ thoi diém 12 gio SKLB va 24 gio SKLB, day 1a thoi
diém quan trong néu ngin chin mat sb vi khuan B. glumae giam s& cho hiéu qua quan
I bénh cao theo chu trinh xam nhiém so cip cua Tsushima (1996), (4) giam thiéu thoi
gian nhan nudéi TKT dat hiéu qua kinh té cao. Do dé, chon ba dong TKT gdm
®BurAG58, ®BurVL34, ®BurDT47a cho cac nghién cuu tiép theo.
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N
Poi chirng ®BurVL34 ®BurAG58

®BurDT47a ®BurDT48a Hén hop TKT

Hinh 4.7: Hiéu qua phong tri ciia cac dong TKT dbi véi bénh thoi hat do vi khuan B. glumae
DT46 tai thoi diém 5 NSKLB
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4.2.2 Hiéu qua phong tri bénh thdi hat cia thwe khuin thé & cac mat sé khac
nhau trong diéu kién nha luéi

Két qua danh gia cac mat s6 TKT khac nhau phong tri bénh thdi hat duoc thé
hién tai Bang 4.11 qua 3 thoi diém ghi nhan (10 NSKLB, 15 NSKLB va 20 NSKLB),
tat ca cac nghiém thirc xtr Iy TKT déu cho hiéu qua phong tri bénh thong qua ty 1¢ hat
bénh trén bong, AUDPC, va ty 1€ hat chéc trén bong. Cac mat s6 TKT c6 su khac biét
s0 v6i dbi ching & mirc ¥ nghia 5%. Trong d6, nghiém thirc xtr Iy TKT & mat s 108
pfu/ml cho hiéu qua phong tri bénh vuot troi. Cu thé 1a:

O thoi diém 5 NSKLB, nghiém thirc xt Iy TKT & cac mat s6 10° pfu/ml (5,11%),
10° pfu/ml (6,00%), 107 pfu/ml (7,13%) c6 ty 1&¢ hat bénh khong khéac biét so voi
nghiém thuc BC (6,40%) & mirc ¥ nghia 5%. Tuy nhién, nghiém thiac xu ly TKT &
mat s6 108 pfu/ml thé hién hiéu qua phong tri bénh cao nhét véi ty 1¢ hat bénh 0,00%
thap hon va khac biét hon so véi cac nghiém thirc con lai.

Vao thoi diém 10 NSKLB, hau hét tat ca cac nghiém thuc xir Iy TKT c6 ty 1¢ hat
bénh trong khoang 7,89% dén 27,57% thap hon so voi nghiém thiuc DC (47,08%).
Trong d6, nghiém thtc xir Iy TKT & mat s6 108 pfu/ml c6 ty 1& hat bénh thap nhat
(7,89%) va khac biét so v6i 3 mat sé con lai. Ké dén 13 nghiém thirc xtr Iy TKT ¢ mat
s6 107 pfu/ml, 108pfu/ml c6 ty 1¢ hat bénh l1an luot 12 14,37% va 17,71% thap hon va
khac biét so vdi mat s6 10° pfu/ml (27,57%).

Tiép theo vao thoi diém 15 NSKLB, cac nghiém thirc xtr Iy TKT déu c6 ty 1¢ hat
bénh ting so voi 10 NSKLB nhung van thap hon va khac biét so v&i nghiém thire DC
(53,71%). Trong d6, nghiém thirc xt Iy TKT & mat s6 108 pfu/ml van c6 ty 1¢ hat bénh
thap nhat (8,37%) ké dén 1a nghiém thirc xt Iy TKT & mat s6 107 pfu/ml va 108 pfu/ml
c6 hiéu qua phong tri bénh twong duwong nhau vé mit y nghia théng ké voi ty 1& hat
bénh 1an luot 12 23,11% va 27,36 % va khac biét so véi mat sé 10° pfu/ml (33,29%).

Pén thoi diém 20 NSKLB, cac nghiém thirc xtr Iy TKT tiép tuc c6 ty 1é bénh
ting so voi 2 thoi diém trudc nhung thap hon va khac biét so véi nghiém PC
(82,21%). Trong d6 nghiém thie xir Iy TKT & mat s6 108 pfu/ml tiép tuc cho hiéu qua
phong tri bénh hi¢u qua nhét véi ty 1€ hat bénh (8,98%) thép hon so vo1 cac nghi¢m
thirc con lai. Tiép dén 1a nghiém thuce xur Iy TKT ¢ mat s6 107 pfu/ml ¢6 ty 1¢ hat bénh
(29,33%) thap hon va khac biét so voi nghiém thuc xir Iy TKT ¢ mat s6 10° pfu/ml
(36,98%). Tuy nhién, vé mit thong ké nghiém thirc xir Iy TKT & mat sé 108 pfu/ml co
ty 1& hat bénh (32,95%) khéng c6 sy khac ¥ nghia ddi v6i hai nghiém thire xir Iy TKT
& mat s6 10° pfu/ml va 107 pfu/ml.

Vé chi s6 AUDPC cua céc nghiém thirc xtr Iy TKT ¢ cac mat s6 khac nhau dao
dong trong khoang 103.8 dén 409,5 thap hon va co khac biét y nghia so v6i nghiém
thire BC (725,5). Trong d6, nghiém thirc xtr Iy TKT ¢ méat sé 108 pfu/ml co chi sb
AUDPC thap hon (103,8) khac biét so véi 3 mat sé con lai. Tiép theo 13 nghiém thirc
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xtr Iy TKT & mat s6 107 pfu/ml va 10° pfu/ml c6 chi s6 AUDPC lan luot 1a 278,6;
322,7 thap hon nghiém thic xir Iy TKT ¢ mat s6 10° pfu/ml (409,5) nhung xét vé mat
théng ké gitra 2 nghiém thirc 107 pfu/ml va 10° pfu/ml c6 dién tich tién trién bénh
khong c6 su khac biét. Két qua nay cho thdy, qua trinh tién trién bénh & nghiém thirc
xtr Iy TKT ¢ mat s6 108 pfu/ml tién trién cham hon so véi cac nghiém thirc con lai.

Vé ty 1¢ hat chic/bong, tat ca cac nghiém thic xir Iy TKT déu co ty 18 hat
chic/bdng cao hon va khac biét ¥ nghia so voi ddi chimg. Trong dé, nghiém thirc xtr 1y
TKT & mat s6 108 pfu/ml cé6 ty 1€ hat chéc/béng 13 76,51% cao nhat va khac biét so véi
cac nghiém thirc con lai. K& dén 1a nghiém thac 107 pfu/ml 14 63,44% va nghiém thirc
10° pfu/ml (52,14 %) khong khéac biét nhau. Tuy nhién, nghiém thirc 10° pfu/ml va
nghiém thirc 108pfu/mlkhong khac biét vé mat thong ké.

Tom lai, qua két qua khao sat mat s TKT khac nhau (103pfu/ml; 108 pfu/ml; 107
pfu/ml; 108 pfu/ml) déu thé hién giam bénh cho ty 1¢ hat bénh, AUDPC thap hon, va ty
1¢ hat chic trén bong cao hon va khac biét so voi nghiém thirc d6i chimg. Trong do,
nghiém thic 108 pfu/ml cho ty 1& hat nhiém bénh thap nhat va ty 1é hat chic trén bong
cao nhat, vuot troi so voi cac nghiém thirc con lai qua cac thoi diém khao sat. Thuc ra
trong nghién ctru nay cling nhu cac nghién ctru khac (Adachi et al., 2012) ciing da
ching minh rang mat s6 thyc khuan twong dong véi hidu qua giam bénh. Nguyén nhan
c¢6 thé dugc giai thich nhu sau: (1) Mat sd cao tir ban dau sé ting kha ning tiép xuc
gitta TKT véi vi khuan ki chu 1a co hoi TKT ki sinh vao ki cht 1am cho vi khuén ki
chu khong thé gia ting mat s6 va ngin chin dugc mam bénh ngay tir ban dau, (2) Tac
nhan phong trir v6i mat sd ban dau cao sé& ting kha ning ton tai trong moi trudng dic
biét tan 14 cAy bi gidi han nhiéu yéu td nhu nhiét do, kho han va tia UV. D6 1a nhiing li
do mat s thuc khuan thé ¢ 108 pfu/ml trong thi nghiém nay cho hiéu qua phong tri
bénh thédi hat laa cao.
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Biang 4.11 Hiéu qua phong tri bénh thoi hat & cic mat s6 thwe khuan thé khac nhau trong diéu ki¢n nha lwéi

T¥ 1¢ hat bénh trén bong (%) Ty 1¢ hat
chac/bong

Nghi¢m thite 5 NSKLB 10 NSKLB 15NSKLB 20 NSKLB AUDPC (%)
10%(pfu/ml) 5,112 27,57 33,29 36,98"° 409,5° 48,51°¢
108 (pfu/ml) 6,002 17,71°¢ 27,36°¢ 32,95 322,7°¢ 52,14 ¢
107 (pfu/ml) 7,132 14,37°¢ 23,11°¢ 29,33°¢ 278,6°¢ 63,44°
108(pfu/ml) 0,00° 7,89¢ 8,37¢ 8,98¢ 103,81 76,512
Dbi chimg 6,402 47,082 53,712 82,212 725,52 15,384
Mtrc y nghia * * * * * *
CV (%) 23,80 8,38 7,2 8,96 10,55 15,11

.\'I
mét ¢t nhitng so ¢6 cling chi cai theo sau giong nhau thi khdng khac biét ¢ mite y nghia 5% trong phép thir Duncan* khac biét ¢ mire y nghia 5%

—
Ghi cha: Sé liéu dwoc chuyén sang ﬂI: (5NSKLB) hogc arcsin _|x + ﬁ (10 NSKLB, 15 NSKLB, 20 NSKLB) trudc khi xu ly thong ké. Trong cung
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bC 105 pfu/ml 108 pfu/ml 107 pfu/ml 108 pfu/ml

Hinh 4.8: Hiéu qua phong tri bénh thdi hat lia do vi khuén B. glumae DT46 ¢ cac mét sé thuc khuén thé khac nhau & thoi diém 10 NSKLB
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4.2.3 Khio sat thoi diém xir Iy thuwe khuan thé trén bong trong phong tri bénh
théi hat do vi khuin B. glumaeDT46 ¢ diéu kién nha luéi

Két qua khao sat thoi diém ap dung TKT 1én hiéu qua phong tri bénh théi hat lua
do vi khuén B. glumae duogc ghi nhan qua ty 1€ hat bénh trén bong, AUDPC, va ty 1&
hat chéc trén bong (Bang 4.12) va mat s6 TKT trén bong (Bang 4.13).

4.2.3.1. Ty Ié hat bénh trén béng va ty 1¢ hat chdc trén bong

Két qua ty 1€ hat bénh, AUDPC va ty I¢ hat chic thé hién qua Bang 4.12 ca ba
nghiém thuc c6 su khac bi¢t @ mic y nghia 5%.

O thoi diém 5 NSKLB ty 1¢ hat bénh cia cac nghiém thic dao dong trong
khoang tir 10,23% dén 40,58%. Nghiém thuc xt Iy TKT 2 gio trude khi 1ay bénh
(GTKLB) hoic 2 GTKLB + 5 NSKLB ¢6 ty 1¢ hat bénh lan luot 12 11,93% va 10,23%
thép hon va khéc biét so véi nghiém thirc 5 NSKLB va dbi chirng véi ty 1€ hat bénh
lan luot 14 26,24% va 40,68% (Hinh 4.9).

Dén thoi diém 10 NSKLB va 15 NSKLB bénh thdi hat c6 chiéu huéng gia tang,
tat ca cac nghiém thiic co sy khac biét vé mat thong ké. Trong d6 nghiém thirc xu ly
TKT 2 GTKLB hoic 2 GTKLB + 5 NSKLB van cho ty 1¢ hat bénh thép hon so voi
nghiém thuc 5 NSKLB.

V& chi s6 AUDPC nghiém thic 2 GTKLB hoic 2 GTKLB + 5 NSKLB cho chi
s6 AUDPC lan luot 1a 152,9 va 111,6 thap hon va khac biét so v6i nghiém thic 5
NSKLB v¢i chi s6 AUDPC 1a 343,8.

Vé ty 1¢ hat chic trén bong nghiém thirc xtr Iy TKT 2 GTKLB (87,81%) hoic 2
GTKLB + 5 NSKLB (86,69%) dat cao hon nghiém thirc 5 NSKLB (64,68%) va
nghiém thirc ddi chimg (41,53%), két tia nay phu hop véi mirc do hat bénh va AUDPC
thé hién & cic nghiém thirc.

Nhu vay, qua két qua khao sat viéc 4p dung TKT va mam bénh trén bong lta vio
giai doan lua trd déu trong diéu kién nha ludi két luan duoc thoi diém phun TKT trudc
2 GTKLB hodc phun TKT 2 GTKLB + 5 NSKLB cho hi¢u qua cao trong phong tri
bénh thdi hat Ita so véi thoi diém 5 NSKLB.
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Bang 4.12 Anh hwéng cac thoi diém xir 1i thwe khuédn thé dén bénh thdi hat 10a trong
diéu kién nha luéi

Ty 1€
Nghiém thitc Ty 1€ hat bénh trén bong (%) ’hgt
chac/bong
SNSKLB 10 NSKLB 15 NSKLB AUDPC (%)
2 GTKLB 11,93°¢ 15,76°¢ 17,71°¢ 152,9¢ 87,81%
2 GTKLB +5NSKLB 10,23¢ 11,30¢ 11,30° 111,6¢ 86,692
5 NSKLB 26,24° 35,18° 40,93° 343,8° 64,68°
Dbi chimg 40,582 55,112 60,832 529,12 41,53°¢
Mirc y nghia * * * * *
CV(%) 15,86 15,25 14,15 22,49 6,37

—_—
~7 . , £ gea 2 . i , N T £ a , £ \ \
thi chu: So liéu dwoc chuyén sang arcsin ﬂ'.r t - trudce khi xur Iy thong ké. Cdc so trung binh trong ciing

10t ot theo sau boi nhing chit cdi giong nhau thi khéng khéac biét 6 mirc y nghia 5% trong phép thir
duncan® khac biét o murc y nghia 5%. NSKLB: ngay sau khi ldy bénh. GTKLB: gio trudc khi lay bénh.

4.2.3.2 Mt so thwe khudn thé ton tai trén bong

Két qua khao sat mat s6 TKT ton tai trén bong qua cac thoi diém xur 1y dugc thé
hién & Bang 4.13 thiy rang tat ca 3 nghiém thirc 2 GTKLB, 2 GTKLB + 5 NSKLB, 5
NSKLB ¢6 su khac biét & thoi diém 12 GSKXLva 24 GSKXL.

O thoi diém 0 GSKXL, log mat s TKT ciia cac nghiém thirc khong co sy khéc
biét vé mat théng ké v6i mat s6 dao dong tur 8,45 dén 8,71.

Dén thoi diém 12 GSKXL, log mat s6 TKT & 2 nghiém thic 2 GTKLB (9,52)
hodc 2 GTKLB + 5 NSKLB (9,32) cao hon va khac biét so v&i nghiém thac 5
NSKLB (7,14).

Vao thoi diém 24 GSKXL, log mat sé6 TKT giam & tat ca cac nghiém thirc.
Trong d6 nghiém thirc 2 GTKLB c6 log mat s TKT ton tai trén bong laa 1a 7,98 cao
va khac biét voi nghiém thire 5 NSKLB (5,34). Riéng ddi v6i nghiém thirc 2 GTKLB
+ 5 NSKLB v6i log mat s6 TKT trén bong (6,90) khong khac biét 2 GTKLB va 5
NSKLB.

Bén canh d6, & thoi diém 15 NSKLB, ca ba nghiém thirc van con ton tai TKT
trén bong laa va cac nghiém thirc khong co su khac biét dao dong tir 5,06 dén 6,24
(pfu /g bong) nhung két qua cho thdy mat sb van tiép tuc gidm so véi thoi diém 12 gio
SKXL va 24 GSKXL.
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Bang 4.13 Mit s6 thue khuén thé ton tai trén bong & cac thoi diém xir Iy trong diéu
kién nha luéi

Log mit s6 TKT trén bong (pfu/g bong)

Nghiém thirc 0 GSKXL 12 GSKXL 24 GSKXL 15NSKLB
2 GTKLB 8,61 9,522 7,982 5,55

2 GTKLB +5NSKLB 8,71 9,322 6,90 & 5,06

5 NSKLB 8,45 7,14° 5,34° 6,24
Murc y nghia ns * * ns

CV (%) 6,16 6,11 19,10 18,79

Ghi chii: S liéu dwoc chuyén sang log x trude khi xir Iy thong ké. Cdc so trung binh trong cing mot
ot theo sau béi nhitng chit cdi giong nhau thi khong khdc biét ¢ mikc y nghia 5% trong phép thir
Duncan* khac biét o mirc y nghia 5%, ns khac biét khong y nghia. GSKXL: Gio sau khi xir [y. NSKLB:
ngay sau khi lay bénh. GTKLB: gio trudc khi lay bénh.

Nhin chung, qua két qua Bang 4.12 va Bang 4.13 da ghi nhan ty 1€ hat bénh,
AUDPC, va ty 1& hat chic trén bong twong quan thuin véi sy ton tai cua TKT trén
bong lta. Trong thi nghiém nay da chimg minh rang viéc 4p dung TKT trudc khi c6 sy
hién dién cua vi khuan ki chil s& gdp phéan gia ting hiéu qua quan 1i bénh, cu thé 1a xir
i TKT 2 GTKLB hoic 2 GTLKB két hop 5 NSKLB cho céc chi tiéu vé bénh va su
ton tai ctia TKT trén bong hiéu qua hon nghiém thirc ap dung TKT 5 NSKLB. Vi vay,
trong két qua nay thiy rang thoi diém ap dung TKT va sy xuat hién cta vi khuan gay
bénh co lién quan dén kha niang kiém soat bénh. That vy, Jones et al., (2007) ciing di
nhan dinh thoi diém ap dung TKT c6 lién quan rat nhiéu ciing nhu quyét dinh thanh
cong cuia bién phap sinh hoc dén hiéu qua giam bénh: Xt 1y TKT trudc khi mam bénh
xudt hién va xdm nhiém vao ciy trong mang lai hiéu qua cao hon sau khi xtr Iy TKT
¢6 su hién dién ctia mam bénh vi mam bénh d3 thiét l1ap su xam nhiém vao cay tréng.
Mit khéc, viée TKT thiét 1ap quﬁn thé sdm tao diéu kién cho TKT c6 kha nang tiéu
diét mam bénh truc tiép ngay sau khi vi khuan xuét hién. Mot nghién ctru cua Civerolo
va Keil (1969) di khao sat thoi diém ap dung TKT trén cdy dao phong tri bénh ddm 14
do vi khuan Xanthomonas purni. Néu xur 1i TKT 1 ngay hodc 1 gio trudce khi 1y bénh
s€ ¢0 hiéu qua. Nguoc lai xur li TKT 1 ngay hodc 1 gio sau khi lay bénh s c6 hi€u qua
thap hodc khong c6 hiéu qua. Tuong tu, theo nghién ciru ciia Giang (2016) ciing cho
thy thoi diém phun trudc két hop sau hodc phun trudc ¢ hiéu qua phong tri vi khuan
Xanthomonas oryzae pv. oryzae giy bénh chay bia la lta tuong duong nhau ¢ thoi
diém 3 NSKLB véi ty 1€ bénh 14n luot 14 9,7%:10,8% va hiéu qua hon so v&i nghi¢m
thirc phun sau (18,7%) va ddi chimg (31,3%). Do d6, véi rat nhiéu nghién ctru da
khang dinh thoi diém ap dung TKT rat quan trong l1a mét trong nhitng nhan t6 quyét
dinh thanh cong hay that bay cho liéu phap thuc khuédn thé trén cdy trong. Vi vay trong
thi nghiém nay ddi véi vi khuan B. glumae duogc ap dung phun TKT trudc ngay sau
khi ¢6 sy xuat hién cta vi khuan ki chii s& mang hiéu qua phong tri bénh cao hon ciing
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nhu gop phan bao vé hat chic trén bong trong giai doan chin va thu hoach. Nhu vay,
viéc ap dung TKT mét 1an dung vao thoi diém vi khuan chua xuat hién va xam nhiém
vao bong lua s€ mang lai hi€éu qua phong tri bénh cao. Do do, dbi v6i bénh thoi hat
trén lta co thé phun TKT trude (1 1an) khi c¢6 sy xuat hién cta vi khuan sé& tiét kiém
thoi gian so véi viéc phun TKT 2 1an (5 NSKLB).

AT

4

2 GTKLB

5 NSKLB Doi chirng

Hinh 4.9: Hiéu qué phong tri bénh théi hat trén lua do B. glumae BurDT46
bing thue khuin thé ®BurAG58 & thoi diém 5 NSKLB



4.3 N§i dung 3: Xac dinh tinh an toan ciia cic dong thwe khuén thé trién vong
trong thue tién san xuit

Qua két qua da phéan lap dugc 112 dong TKT tai 9 tinh dong bang séng Cuau
Long. Sau d6, qua cac phuong phap danh gia kha nang ki sinh, so sanh duong kinh
d6m tan, va str dung phong trir bénh théi hat trong diéu Kién nha ludi. Két qua di tim
ra 3 dong TKT trién vong gém ®BurAG58, ®BurVL34, ®BurDT47a cd hiéu qua
phong tri bénh thdi hat cao trong diéu kién nha luéi. Tuy nhién, dé &p dung 3 dong
TKT nay ra diéu kién ngoai déng can hiéu rd 3 dong TKT nay thuoc nhém TKT doc
hay nhém TKT 6n hoa. Vi vay, tiép tuc khao sat hinh thai 3 dong TKT nay dudi kinh
hién vi dién tir nham xac dinh 3 dong thuc khuan thudc nhdm thuce khuan thé nao theo
phan loai cia Uy ban quéc té vé Phan loai Virus (International Committee on
Taxonomy of Viruses, ICTV) két hop véi giai trinh tu bo genome cua TKT dé xéc
dinh nhdm phan loai va tinh an toan ciia TKT trudc khi 4p dung ngoai thyc té.

4.3.1 Khio sat dic diém hinh thai thwe khuan thé trién vong dwéi kinh hién vi
dién tir (TEM)

Két qua Hinh 4.10 d& ghi nhan 3 dong thuc khuan thé ®BurAG58, ®BurVL34,
®BurDT47a c6 dau 1a khéi da dién va dudi ngin. Dua theo phan loai cia Ackermann (2009)
thuc khuan thé chtra dau 1a khéi da dién va dudi ngan thudc ho Podoviridae. Hién nay, theo
ICTV (2011) d& phan loai ho Podoviridae gom 2 phu ho (Autographivirinae va
Picovirinae), 11 chi, 43 loai véi dic diém hinh thai TKT c¢6 dau hinh da dién va dudi ngan.
Do d6, dwa vao dic diém hinh thai két luan ban dau 3 dong TKT gom ®BurAG5S,
®BurVL34, ®BurDT47a thudc ho Podoviridae.
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Hinh 4.10: Hinh thai cac dong thuc khuan thé trién vong dwéi kinh hién vi dién tir
(A) ®BurVL34; (B) ®BurAG58; (C) ®BurDT47a; (D) TKT P22 thudc ho Podoviridae (ICTV, 2011)

Tuy nhién, viéc dinh danh dwa vao dic diém hinh théi virion caa TKT s& khdng xéac
dinh duoc dén mirc d6 phu ho. Nham dé dinh danh chinh xac dén phu ho va ciing dé xé4c dinh
TKT tan hay TKT tiém tan dya vao khong c6 hay c6 su hién dién gen qui dinh enzyme
integrase trong b genome ctia TKT dé dam bao tinh an toan truc khi sir dung 14 rat can
thiét, tir 46 1am co s& &p dung ngoai thyc tién san xuat phong tri bénh théi hat l0a.

4.3.2 Két qua giai trinh ty cac dong thwe khuén thé trién vong

Dua vao két qua dinh danh ho TKT (Hinh 4.10) vé cau tric TKT chua két luan
duoc nhém TKT thudoc nhém TKT sinh tan (lytc/virulent phage) hay nhom TKT tiém
tan (lysogenic/tempetate phage), nham xac dinh tinh an toan cta dong TKT truéc khi
ap dung thuc nghiém & diéu kién ngoai ddng ciing nhu twong lai ap dung trén dién tich
rong. Vi vay nghién ciru tiép tuc giai trinh ty bo gen cua 3 dong TKT dugc thyc hién
dua trén phuong phap Nga et al., (2021). Két qua giai trinh ty bo genome cia TKT
®BurVL34, ®BurAG58, ®BurDT47a (Hinh 4.11) cu thé nhu sau:

TKT ®BurVL34 c6 kich thuéc bd genome khoang 44.657 bp bao gdm 69 CDS
(coding sequence) quy dinh 69 ORFs (open reading frames) cu thé gom cac nhom nhu
ORF qui dinh protein cau tric c6 mau vang, cac ORFs qui dinh mot sb protein chuc
nang c¢6 mau xanh nhu primase, helicase, ligase, DNA/RNA polymerase,
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endonuclease, exonuclease; ngoai ra con cac ORFs qui dinh cac enzyme phan huy
véch té bao vi khuan c6 mau dé nhu O- spanin (phan hay vach té bao), lysozyme
(phan huy peptidoglycan). Cac ORFs mau tring 1a cac gen chua xac dinh duoc chic
nang (hypothecical protein). Trong toan bo genome cua ®BurVL34 hoan toan khdng
c6 gen quy dinh enzyme integrase chi dinh cho nhom TKT 6n hoa, vi vay TKT
®BurVL34 thudéc nhom TKT sinh tan.

TKT ®BurAG58 c6 kich thudc bd genome khoang 36.275 bp chira 41 CDS quy
dinh 41 ORFs (open reading frames), bao gém cac ORFs qui dinh protein cau tric c6
mau mau vang, cac ORFs qui dinh mot sé protein chirc ning c¢6 mau xanh nhu
primase, helicase, ligase, polymerase, endonuclease, exonuclease; ngoai ra con cac
ORFs qui dinh céc enzyme phan huay véach té bao vi khuan c6 mau do6 nhu O- spanin
(phan hay vach té bao), lysozyme (phan huy peptidoglycan), TerS subunit (enzyme c6
chirc nang dong goi TKT). Cac ORFs mau trang la cac gen chua xac dinh duoc chic
nang (hypothecical protein). Tuong tu, TKT ®BurAG58 khdong c6 ORF quy dinh
enzyme integrase nén TKT nay cling thuoc nhém TKT sinh tan.

Tuong ty, TKT ®BurDT47a c6 kich thudt bd genome khoang 45.466 bp chua 71
CDS qui dinh 71 ORFs, bao gdm cac ORF qui dinh protein cu tric ¢6 mau vang (dau,
dudi, vo protein), mot sé ORFs qui dinh cac protein chirc ning c6 mau xanh nhu
primase, helicase, ligase, polymerase, endonuclease, exonuclease. Ngoai ra, con co
mot s6 ORFs qui dinh cac enzyme phan huy vach té bao vi khuan c6 mau do nhu O-
spanin (phan hay vach té bao), lysozyme (phan hay peptidoglycan). Cac ORFs mau
tring 1a cac gen chua xac dinh dugc chirc ning (hypothecical protein). Do vay, TKT
®BurDT47a khong c6 ORF qui dinh enzyme integrase nén TKT ®BurDT47a ciing
thudoc nhdm TKT sinh tan.

Vi vay, theo két qua giai trinh ty bo genome cua ba dong TKT (Hinh 4.11) da
chang minh rang trong toan b genome cua ba dong TKT (®BurVL34, ®BurAG58,
®BurDT47a) khéng so hiru gen qui dinh enzyme integrase, TKT s¢ hitu gen nay
khong nhirng khong tiéu diét t& bao ki chit ma con ¢ chiic ning chén ADN cua TKT
vao soi ADN cua té bao vi khuan ki chu va nhan Ién cing bo gen cua vi khuan ki cha
tac 12 nhém TKT 6n hoa hay tiém tan. Do d6, ba dong TKT (®BurVL34, ®BurAG58,
®BurDT47a) thuoc nhom TKT doc. Két qua nay két luan duoc 3 dong TKT thudc
nhom TKT doc (sinh tan) nén la tac nhan phong trir sinh hoc bénh théi hat an toan o
diéu kién ngoai dong.

Bang 4.14 Dir liéu bd genome cia ba dong thwc khuin thé ki sinh vi khuan
Burkholderia glumae

Thuc khuan thé Chiéu dai bd gen (bp) % G+C
dBurVL34 44.657 58
dBurAG58 36.275 58
®BurDT47a 45.466 58
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=»Phage DNA-directed DNA polymerase (EC 27 7iiternal virion protein A [Ralstonia phage

=)Phage exonuclease (EC 3.111.3) internal virion protein [Ralstonia phage
=»Phage protein Gp2.8/Gp7.7 contains HNH hypothetical protein
=>Phage exonuclease = TerS subunit [Ralstonia phage phiAp1] B

~putative phage RNA polymerase [Ralstonia peéhage terminase large subunit Gp19, DNA
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— putative scaffolding protein [Ralstonia phag
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= TerS subunit [Ralstonia phage phiApi] —putative scaffolding protein [Ralstonia phage
=pputative DNA maturase [Ralstonia phage RSCCJmajor capsid protein [Ralstonia phage phiApT]
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Hinh 4.11: Chikc ning tirng gen trong bd genome cia thuc khuan thé:
(A) ®BurVL34; (B): ®BurAG58; (C) ®BurDT47a
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4.4 N$i dung 4: Panh gia hiéu qua ciia cac dong thure khuén thé trién vong phong tri bénh
thoi hat lia ¢ diéu kién ngoai dong
4.4.1 Hi¢u qua cia thwe khuian thé phong tri bénh théi hat trén lia do vi khuin
Burkholderia glumae DT46 & diéu kién ngoai dong vu Pong Xuan 2017-2018
4.4.1.1 Tong quan thi nghiém

Thi nghiém danh gia hiéu qua phong tri bénh thdi hat trén lda & diéu kién ngoai
déng TKT don ®BurAG58 va HH TKT (®BurAG58, ®BurVL34 va ®BurDT47a) & mat
108 pfu/ml duoc thuc hién tai ap Binh Dién, xa Binh Ninh, huyén Tam Binh, tinh Vinh
Long vao thoi diém vy Pong Xuan (2017-2018) voi nhiét do trung binh trong khoang
27,3°C — 33,8°C va khong mua, bénh thdi hat xuat hién vai tan sé thap, vi vay ruong thi
nghiém duoc thuc hién 1&y bénh nhan tao. Gitra cac 16 thi nghiém dugc phan ranh phan
cach khoang 0,5 m nham han ché sy lay nhidm TKT giira c4c nghiém thtc. Trong qua
trinh thyc hién thi nghiém, ngoai bénh théi hat (dugc lay bénh nhan tao) con xuat hién
bénh dao 6n 14 (giai doan 25-45 NSKS) va bénh dao 6n c6 bong (giai doan sau khi tro
déu) tuy nhién ty 1é bénh khong cao vi ndng dan xir ly bang cach phun thuéc héa hoc cé
hoat chét diét ndm (Phu chuong). Ngoai ra bénh chay bia l4 l0a ciing xuat hién vai ty Ié
thap va khong dong déu nhau. Mit khac, d6i véi thudc trir vi khuan khong duoc st dung
trong sudt qua trinh canh tac. Két qua thi nghiém dugc ghi nhan qua cac thoi diém 10
NSKLB, 15 NSKLB, 20 NSKLB va thu hoach lta bao gom chi tiéu vé ty Ié hat bénh trén
bdng (Bang 4.15), hiéu qua giam bénh (Bang 4.16) va ty Ié hat chac va chi tiéu ning suat
(Bang 4.17).

4.4.1.2 Ty I¢ hat bénh va hi¢u qud giam bénh

Két qua thi nghiém danh gi4 hiéu qua phong tri bénh thdi hat cua dong TKT don
(®BurAG58) va HH TKT ¢ mat s6 108pfu/ml duoc ghi nhan thdng qua ty Ié hat bénh,
AUDPC (Bang 4.15) va hiéu qua giam bénh (Bang 4.16) va ty 1& hat chic va chi tiéu ning
suat (Bang 4.17).

Vé ty Ié hat bénh trén bong (Bang 4.16), tit ca cac nghiém thec xa i TKT don
(®BurAG58), HH TKT va Oxolinic axit co ty Ié hat bénh thap hon va khac biét véi nghiém
thirc di chiing qua 3 thoi diém khao sét 1a 10 NSKLB, 15 NSKLB va 20 NSKLB.

Tai ba thoi diém ghi nhan chi tiéu ca hai nghiém thiac TKT ®BurAG58 don va HH
TKT twong dwong thudc hda hoc oxolinic axit véi ty 16 hat bénh lan Iuot 13 (11,92% dén
21,66%); (8,02% dén 14,59%); (10,02% dén 19,87%). Ca ba nghiém thirc cd ty 1¢ hat bénh thap
hon va khéc biét nghiém thic ddi ching (29,39% dén 37,37%) & ca ba thoi diém 10
NSKLB, 15 NSKLB va 20 NSKLB.
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Pong thoi twong tu ty 18 hat bénh, chi s AUDPC cua cac nghiém thic ¢ xir ly dao
dong trong khoang 147,7-166,0 tuong duong nhau vé mat thong ké. Ca ba nghiém thtc xir ly
phong tri thip hon va khéc biét véi ghiém thirc d6i ching véi chi s6 AUDPC 1a 345,8.

Nhu vay, qua 3 thoi diém khao séat cho thay giita cac nghiém thuac c6 xir ly TKT
®BurAG58 don, HH TKT & mat s6 108pfu/ml va Oxolinic axit c6 ty & hat bénh va chi sb
AUDPC thip hon khac biét so v&i nghiém thirc dbi chang.

Bang 4.15 Ty Ié hat bénh théi hat dwoc xir Iy thwc khuan thé qua c4c thai diém khao sat

n 3 Ty 1€ hat bénh (%)
Nghiém thirc AUDPC
10 NSKLB 15 NSKLB 20 NSKLB

®BurAG58 11,92 ° 16,42 ° 21,66 ° 166,0 °
HH TKT 8,02 ° 13,69 © 14,59 P 125,0 °
Oxolinic axit 10,02 P 14,58 ° 19,87 P 1477 ®
Dbi chimg 29,39° 34,182 37,37° 345,8°
Mtrc y nghia * * * *

CV(%) 15,89 18,5 16,58 20,79

—
Ghi chii: S6 liéu dwoe chuyén sang arcsin .\,I-r + ﬁ (10NSKLB, 75 NSKLB, 20 NSKLB) trucc khi xit Iy thong ké. Trong cimg mét

cét nhitng s6 ¢6 ciing chit cdi theo sau giong nhau thi khéng khdc biét & mike y nghia 5% trong phép thir Duncan, (*) khdc biét &
mirc y nghia 5%. HH TKT: hdn hop 3 TKT (®BurVL34, ®BurAG58, ®BurDT47a)

Vé hiéu qua giam bénh (HQGB), két qua & Bang 4.16 cho thay giita ca hai nghiém
thuc xir ly TKT ®BurAG58 don va HH TKT tuong duong va khong khac biét voi
Oxolinic axit qua 3 thoi diém khao sat theo phép tha Duncan véi HQGB cua TKT
®BurAG58 don va HH TKT trén 50%.

Bang 4.16 Hiéu qua giam bénh théi hat dwoc xir ly thuc khuin thé qua cac thoi diém khao sat

Hi¢u qua giam bénh (%)

Nghiém thirc

10 NSKLB 15 NSKLB 20 NSKLB
OBurAGS58 56,16 47,69 38,80
HH TKT 70,03 57,88 59,63
Oxolinic axit 65,56 55,65 43,65
Mtrc y nghia ns ns ns
CV(%) 12,02 22,7 24,5

—

|
"\l

chit cdi theo sau giong nhau thi khéong khdc biét & mike ¥ nghia 5% trong phép thir Duncan. HH TKT: hdn hop 3
TKT (®BurVL34, ®BurAG58, ®BurDT47a); ns: khdng khac biét.

. . 1 . .
Ghi chii: So ligu dwoc chuyén sang arcsin_|x * o trudc khi xu Iy thong ké. Trong cung mgt cgt nhitng so ¢6 cung
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4.4.1.3 Ty I¢ hat chdc va ning sudt thuc té
Vé ty ¢ hat chic/bdng: hai nghiém thac xi Iy TKT (@BurAG58 va HH TKT) ¢ ty

1& hat chac/bong lan luot 13 66,32% va 69,91% cao hon va khac biét y nghia so voi ddi
chang véi ty 1é hat chic/bdng la 58,88%. Riéng nghiém thic Oxolinic axit ¢ ty 1 hat
chic/bong (64,29%) khdng khac biét ¥ nghia so véi nghiém thire dbi ching khdng xt ly.

V& ning suét thyc t& (NSTT): nghiém thic xir ly TKT ®BurAG58 don hay HH
TKT c6 ning suét thuc té 1an luot 12 3,49 tdn/ha va 3,70 tdn/ha cao hon va khac biét nghiém
thirc d6i ching (2,97 tin/ha) & muic ¥ nghia 10%. Tuy nhién oxolinic axit voi NSTT lan
luot 14 3,36 (tan/ha) twong duongva khong khac biét nghiém thuc déi chang.

Tom lai, qua két qua danh gia hiéu qua cua TKT ®BuUrAG58 don va HH TKT &
diéu kién ngoai déng vu Pong Xuan 2017-2018 trong diéu kién nhiém bénh nhan tao, hai
nghiém thac ap dung TKT ®BurAG58 don hay HH TKT duoc thé hién hiéu qua phong
trir bénh thdong qua chi tiéu ty I hat bénh trén béng, AUDPC, hiéu qua giam bénh va
thanh phan ning suat. Tuong tu trong diéu kién nha ludi, hiéu qua giam bénh cua TKT
®BurAGS58 don trén 80% hay HH TKT cho hi¢u qua giam bénh trén 30%. Tuy nhién
trong két qua thi nghiém ngoai déng cd phan khac so véi két qua ¢ diéu kién nha luégi vi
HH TKT (10%pfu/ml) thé hién hiéu qua twong duong véi nghiém thiic ®BurAG58 don
vé6i hiéu qua trén 50%. Ly do c6 thé ly giai nhu sau: trong diéu kién nha luéi, cay lda it bi
tac dong bai diéu kién moi trudng hon so véi ngoai dong nén sy anh huéng cua bénh da
s6 chi do vi khuan BurDT46 gay ra. Di voi diéu kién ngoai dong, khdng nhitng co lay
bénh nhan tao v&i dong vi khuan BurDT46 ma con la khong gian mo nén nguon bénh
trong ruong c6 thé hon mot dong vi khuan gay bénh do nhiéu noi (rudng lan can, giong,
mam bénh trong dét,...) (Kim, 2015), vi vay nghiém thac HH TKT di thé hién hiéu qua
rd trong tu nghiém thire ®BurAG58 trong phong tri bénh théi hat.
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Bang 4.17 Chi tiéu ning suit ciia cac nghiém thirc vu Péng Xuéin 2017-2018
Chi tiéu ning suit

Nghi¢m thire TV 18 hat chic/bong (%) Niing suit thuc té (tAn/ha)
OBurAG58 66,32 3,49°
HH TKT 69,912 3,70
Oxolinic axit 64,292 3,36%
Déi ching 58,88 b 2,97
Mc ¥ nghia * 10%
CV (%) 4,35 9,72

-
Ghi chi: Sé liéu duwoc chuyén sang arcsinﬂ'x + itru-éc khi xir ly thong ké. Trong cing mét cét nhitng s6 ¢ cling

chiz ci theo sau giong nhau thi khong khac biét ¢ mire ¥ nghia 5% trong phép thir Duncan, (*) khac biét ¢ mic ¥
nghia 5%. HH TKT: hdon hop 3 TKT (®BurVL34, ®BurAGS8, ®BurDT47a)
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4.4.2 Hiéu qua ciia thiee khuén thé phong tri bénh théi hat do vi khuin Burkholderia
glumae DT46 & diéu kién ngoai dong vu Hé Thu sém 2018

Trong két qua st dung TKT don hay HH TKT & mat s6 108 pfu/ml cho hiéu qua
phong tri bénh théi hat trén 48% vy Péng Xuan 2017-2018. Dé khing dinh hiéu qua cua
TKT trong vu Hé Thu trong nam 2018, tiép tuc bd tri thir nghiém hiéu qua cua TKT d6i
vé6i bénh théi hat vao vu Hé Thu sém. Tuy nhién, trong thi nghiém nay c6 su so sanh mat
s6 TKT khac nhau (108 va 107 pfu/ml) c6 kha niang wrc ché bénh thdi hat ¢ diéu kién ngoai
ddéng nham xac dinh mat sé 107 pfu/ml c6 mang lai hiéu qua phong trir bénh khéng, sé
g6p phan giam chi phi nhan nudi va ting kha nang ap dung liéu phap TKT phong trji bénh
théi hat kha thi trén dién rong.

4.4.2.1 Tong quan thi nghiém

Vao vu Hé Thu sém (2018) 1a thoi diém vao mua mua ¢ giai doan tr va thu hoach,
nhiét o trung binh 27,3°C — 28,4°C, am do khong khi cao, day la diéu kién thuan hop cho
bénh phaét trién nén mirc @6 bénh théi hat nhiém bénh cao hon vu Péng Xuan. Thi nghiém
danh gia hiéu qua phong trir bénh théi hat trén lda cia TKT ®BurAG58 hoic HH TKT
(®BurVL34, ®BurAG58, ®BurDT47a) ¢ 2 mat s6 108 va 107 pfu/ml dugc b tri theo thé
thizc khdi hoan toan ngau nhién mot nhan té ¢ diéu kién ngoai dong tai ap Binh Dién, x&
Binh Ninh, huyén Tam Binh, tinh Vinh Long.

Thi nghiém duoc thuc hién trén giéng lta OM4900 véi thoi gian sinh truong 95 —
105 ngay, laa sinh trudng va phét trién binh thuong trong diéu kién vu Hé Thu sém nim
2018. Trong vu Hé Thu sém, rudng IGa xuat hién mot sé sau, bénh hai nhu: bénh dao 6n
l4 (20 NSKS), bénh ¢ém nau (35 NSKS), sau cudn 14 (30 NSKS) va mot sé sau bénh khac
nhung khong dang ké. Vao gan thoi diém xa ly TKT, thoi tiét xuat hién mua nhiéu, dac
biét vao buoi chiéu nén phai tién hanh xir Iy TKT va lay bénh nhan tao vao budi sang (két
thic xtr 1i TKT trudc 8 gid 30 phit sang). Két qua thi nghiém duoc thé hién qua ty Ié hat
bénh trén bong (Bang 4.18), mat s6 TKT trén bong (Bang 4.19), hiéu qua giam bénh
(Bang 4.20) va thanh phan ning suét (Bang 4.21) giita cac nghiém thirc c6 su khéc biét y
nghia 5% qua cac thoi diém khao sét.

4.4.2.2 Ty I¢ hat bénh trén bong

Két qua Bang 4.18 cho thay cac nghiém thic ¢d xa Iy TKT c¢6 ty Ié hat bénh trén
bdng thap hon va khéc biét vé ¥ nghia thong ké so véi nghiém thirc d6i chung khong c6
xtr Iy TKT. Nhin chung hai nghiém thirc xir Iy TKT ®BurAG58 hoiac HH TKT ¢ mat s6
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108 pfu/ml cho hiéu qua cao hon thong qua c6 ty 1& hat bénh thip hon va khac biét y
nghia so v&i nghiém thtre d6i chitng khong xur ly TKT.

O thoi diém 10 NSKLB, ca 4 nghiém thizc xir ly TKT va nghiém thirc Oxolinic axit
déu c6 ty 1¢ hat bénh trén bong thap hon nghiém thire déi chitng. Tuy nhién, nghiém thic
HH TKT ¢ mat s6 107 pfu/ml khdng khéc biét ¥ nghia so vai nghiém thie ddi ching
(Hinh 4.13).

Pén thoi diém 15 NSKLB, ty Ié hat bénh trén bong cua tat ca cac nghiém thac déu
tang, dao dong trong khoang 21,86% dén 38,41%. Trong d6 4 nghiém thiac TKT ¢ mat s6
108 va 107 pfu/ml va nghiém thiic Oxolinic axit c6 ty Ié hat bénh thap hon va khéc biét y
nghia so v&i nghiém thire d6i ching, nghiém thicc xir Iy HH TKT mat s6 107 pfu/ml van
khong khéc biét so véi nghiém thire dbi ching.

Pén giai doan 20 NSKLB, 2 nghiém thirc ®BurAG58 va HH TKT & mat s6108
pfu/ml c6 ty I& hat bénh trén bong thap va khéc biét ¥ nghia thong ké so véi nghiém thuc
HH TKT mat sb 107 pfu/ml.

Qua 3 thoi diém khao sat, co thé thay ty I& hat bénh trén béng o tat ca nghiém thic
déu ting. Trong d6, 2 nghiém thirc ®BurAG58 va HH TKT & mat s6 108 pfu/ml lai tang
khong dang ké so véi cac nghiém thac con lai. Cu thé tir 19,49% lén 23,88% & nghiém
thire ®BurAG58 mat s6 108 pfu/mL va 21,36 Ién 26,63% & nghiém thuc xir ly HH TKT
s0 véi dbi chimg 1a tang tir 35,98% lén 53,42%

Mt khéc, chi s6 AUDPC cua cac nghiém thic xir ly TKT va Oxolinic axit déu thap
hon va khéac biét so véi dbi ching. Trong d6 chi s6 AUDPC & 3 nghiém thic ®BurAG58
(108 va 107 pfu/ml), HH TKT (108 pfu/ml) thap hon va khac biét so véi nghiém thac HH
TKT (107pfu/mL). Ca ba nghiém thirc nay twong duong va khong khac biét so Voi

nghiém thirc xtr ly Oxolinic axit.
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Bang 4.18 Ty I¢é hat bénh trén bong cia cac nghiém thirc qua céc thoi diém

Ty 1€ hat bénh trén bong (%)

Nghiém thirc AUDPC
10 NSKLB  15NSKLB 20NSKLB

®BurAGS58 (108 pfu/ml) 19,49 ° 22,62° 23,88 ¢ 2137 ¢
®BurAG58 (107 pfu/ml) 18,29 ° 26,16 ° 30,48 233,0 ¢
HH TKT (102 pfu/ml) 21,36° 21,86 ° 26,63 ¢ 228,0 ¢
HH TKT (107 pfu/ml) 29,05% 30,32 41,59 ° 325,0°
Oxolinic axit 22,69 ° 25,43 ° 39,83 b¢ 276,6 ™
Pbi chimg 35,98° 38,412 53,422 409,5%
Mtrc y nghia * * * *

CV (%) 17,96 12,14 12,2 17,34

-
Ghi cht: So liéu duwot chuyén sang arcsin ﬂ'x + itm*oc khi xaz Iy s6 liéu thong ké. Céc so trung binh trong cting mét cot

nhiing so c6 cting chiz céi theo sau giong nhau thi khdng khac bi¢t o muzc y nghia 5% trong phép thir Duncan, * khac bi¢t ¢
Mutc y nghia 5%, NSKLB: ngay sau khi ldy bénh. HH TKT: hon hgp 3 TKT (®BurVL34, ®BurAG58, ®BurDT47a)

4.4.2.3 Khd néng ton tai ciia thwe khudn thé trén bong

Khao sat sy ton tai va phat trién cua TKT trén bong l0a ctia cac nghiém thic duoc
biéu hién qua mat sé cua ting dong TKT tai 3 thoi diém khao sat (0 GSKLB, 24 GSKLB
va 7 NSKLB). Két qua tirng thoi diém duoc thé hién qua Bang 4.19.

Tai thoi diém 0 GSKXL, 4 nghiém thirc duoc xir Iy TKT chwa biéu hién su khéc
biét thong qua log (pfu/g) dao dong tur 3,71 — 4,45. Hai nghiém thirc khéng xur ly TKT la
Oxolinic axit va doi ching khong cé su ton tai TKT chung té rang hai nghiém thic nay
khong cé sy nhiém chéo cua cac nghiém thire duoc xu ly TKT.

Vao thoi diém 24 GSKXL, ca bén nghiém thic xt Iy TKT ¢6 log mat sé6 TKT dao
dong tir 3,41 dén 4,42 cao hon va khac biét vai nghiém thirc oxolinic axit va déi ching
vé6i log mat s6 TKT 1a 0,00. Trong d6, nghiém thizc xir Iy HH TKT & mat s6 108 pfu/ml
véi log (pfu/ml) 1a 4,42 cao hon va khéc biét ¥ nghia théng ké voi cac nghiém thuc
®BurAG58 (107pfu/ml, 108pfu/ml) va HH TKT (10"pfu/ml) véi log mat sé6 TKT (pfu/ml) lan
lwot 1a 3,41; 3,63 va 3,52.

Vao thoi diém 7 NSKLB ca 5 nghiém thic c6 log mat sé TKT tir 4,49 dén 6,21 tuong
duong va khong khac biét vé mat thong ké. Tuy nhién tai thoi diém nay nghiém thic
oxolinic axt va ddi chung khdng duoc xir Iy TKT nhung c6 su ton tai caa TKT c6 thé do sy
nhiém chéo hoic ngoai tu nhién di c6 sy xuat hién TKT tiéu diét vi khuan B. glumae.
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Bang 4.19 Mat sé thuc khuin thé trén bong qua cac thoi diém khao sat

Log (pfu/g)

Nghiém thirc 0 GSKXL 24 GSKXL
®BurAG58 (102 pfu/ml) 3,842 341 °
®BurAG58 (107 pfu/ml) 4,452 3,63 °

HH TKT (108 pfu/ml) 3,95 4,422

HH TKT (107 pfu/ml) 3,712 3,52 P
Oxolinic axit 0,00 P 0,00 °©
Dbi ching 0,00 P 0,00 °©
CV (%) 18,17 12,98

Mirc y nghia

Ghi chu: Céac sé trung binh trong cling mét cét nhitng sé ¢6 cuing chéz cai theo sau giong nhau thi khong
khac bi¢t o mitc ¥ nghia 5% trong phép thir Duncan, * khac biét ¢ mirc y nghia 5%, NSKXL: ngay sau
khi xzz ly. HH TKT: hon hgp 3 TKT (®BurVL34, ®BurAGS58, ®BurDT47a)

4.4.2.4 Hiéu qud giam bénh

O thoi diém 10 va 15 NSKLB, Bang 4.20 da ghi nhan tat ca cac nghiém thic déu
cho hiéu qua giam bénh twong duwong véi nhau, khdng cé sy khac biét vé y nghia théng ké
cua hiéu qua giam bénh gitra cac nghiém thac. Hiéu qua giam bénh dao dong tur 18,31% —
47,68% & thoi diém 10 NSKLB va tir 21,25% - 43,13% & thoi diém 15 NSKLB.

Pén thoi diém 20 NSKLB, 2 nghiém thirc ®BurAG58 va HH TKT & mat s6 108
pfu/ml van ¢ phan traim hiéu qua giam bénh cao nhat nhung thoi diém nay 2 nghiém thuc
nay c6 sy khac biét y nghia so voi 2 nghiém thic HH TKT ¢ mat s6 107 pfu/ml va
Oxolinic axit, hiéu qua trong duong so voi nghiém thirc ®BurAG58 mat s 107pfu/ml.

Nhin chung, qua 3 thoi diém khao sat trong 4 nghiém thic xu Iy TKT ¢6 3 nghiém
thirc gom ®BurAG58 (108 va 107 pfu/ml), hoic HH TKT (108 pfu/ml) déu cho hiéu qua
giam bénh tir 49,62% dén 55,46% & thoi diém 20 NSKLB. Trong dé, 2 nghiém thic
®BurAG58 va HH TKT (108 pfu/ml) cho hiéu qua cao nhat va 6n dinh qua cac thoi diém.
Nhu vay, qua két qua cho thay khi xt Iy TKT ¢ mat s6 cang cao thi hiéu qua giam bénh
cang tét. Theo Balogh (2007), mat sé thuc khuan thé c6 anh huong téi hiéu qua phong tri
bénh cay trdng do vi khuan gay ra. Cac nghién ctru cho thay thuc khuan thé can duoc ap
dung & mat sb cao s& kiém soat hiéu qua bénh. Tac gia da ap dung huyén phu thuc khuan
thé voi mat s6 10° va 108 pfu/ml lam giam dang ké bénh dém vi khuan trén ca chua,
nguoc lai 4p dung huyén phd TKT véi mat s6 104 pfu/ml thi khong co6 két qua kha quan.
Qua Bang 4.20 thay rang hai nghiém thtc xir Iy TKT cho hiéu qua giam bénh cao hon
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nghiém thic Oxolinic axit va cé thé thay thé dan bién phap hoa hoc trong phong trir bénh
hai cay trong.

Bang 4.20 Hiéu qua giam bénh thdi hat ciaa thuc khuin thé qua céc thoi diém khao sat

Hiéu qua giam bénh (%)

Nghi¢m thirc 10 NSKLB 15 NSKLB 20 NSKLB
®BurAG58 (10° pfu/ml) 4376 40,97 55,46°
®BurAG58 (107 pfu/ml) 47,68 31,78 44,16%

HH TKT (10% pfu/ml) 39,69 43,13 49,62°
HH TKT (107 pfu/ml) 18,31 21,25 21,92 b
Oxolinic axit 39,37 33,78 25,58 P
Mtrc y nghia ns ns *

CV (%) 54,27 50,73 38

-
Ghi cha: S6 liéu diroc chuyén sang arcsin ﬂ'x + ﬁtmoc khi xaz Iy s6 liéu thang ké. Cac sé trung binh trong cling mét cét nhiing

s6 ¢6 cuing chiz céi theo sau giong nhau thi khdng khac biét ¢ mite  nghia 5% trong phép thir Duncan, * khac biét & mite y nghia
5%, NSKLB: ngay sau khi lay bénh. HH TKT: hon hop 3 TKT (®BurVL34, ®BurAG58, ®BurDT47a)

4.4.2.5 Anh hwong cia cdc nghiém thire xiv ly thwe khudn thé dén ty 1¢ hat chéc va
ning sudt thuwe té
Két qua Bang 4.21 cho thay cac nghiém thirc xir ly TKT va thuéc hoa hoc Oxolinic

axit déu c6 thanh phan ning suit cao hon va khac biét so véi nghiém thirc ddi chung.
Ngoai ra, 2 nghiém thuc xir Iy TKT ®BurAG58 (108 pfu/ml) va HH TKT (108 pfu/ml)
khac biét vé ¥ nghia thong ké & mot sb chi tiéu nang suat so vai cac nghiém thic con lai.

V& chi tiéu ty 18 hat chéc, tat ca cac nghiém thac xtr Iy TKT déu cd ty Ié hat chic
cao hon va khac biét y nghia théng ké so va&i doi ching. Hai nghiém thac HH TKT va
®BurAG58 & mat sé 108 pfu/ml c6 ty Ié hat chic lan luot 13 77,55% Va73,60% cao hon va
khac biét so vai nghiém thac Oxolinic axit.

V& ning suét thyc té, tit ca cac nghiém thic déu c6 niang suit cao hon va khac biét
so voi nghiém thirc d6i chimg. Trong d6, nghiém thicc HH TKT ¢ mat s6 108 pfu/ml c6
ning suat cao nhat (3,67 tin/ha) va khéc biét so véi HH TKT (2,94 tan/ha), tuy nhién lai
khong khac biét so véi nghiém thicc xir Iy TKT ®BurAG58 & mat s6108 pfu/ml (3,30
tan/ha) va Oxolinic axit (3,26 tan/ha).
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Biang 4.21 Chi tiéu niing suét lGa vu Hé Thu Sém 2018

Chi tiéu nang suat

Nghiém thirc — T - = %
Ty 1€ hat chac/bong (%) Nang suat thuc té (tin/ha)

®BurAG58 (108 pfu/ml) 73,60% 3,30%®

®BurAGS58 (107 pfu/ml) 60,04 © 2,91°

HH TKT (108 pfu/ml) 77,552 3,672

HH TKT (107 pfu/ml) 56,83 °© 2,94°

Oxolinic axit 65,28 ¢ 3,26%

Dbi chimg 46,62 ¢ 1,67 ©

Mtrc y nghia * *

CV(%) 9,96 14,43

Ghi chi: Cac so trung binh trong cling mét cét nhiing sé ¢d cuing chér cai theo sau giong nhau thi khong khac biét ¢
mitc ¥ nghia 5% trong phép thi: Duncan, * khac biét ¢ mic y nghia 5%, NSKLB: ngay sau khi ldy bénh. HH TKT:
hén hop 3 TKT (®BurVL34, ®BurAG58, ®BurDT47a)

T6m lai qua két qua danh gia hiéu qua phong tri bénh thdi hat lGa bang TKT qua 2
vy laa (Péng Xuan va Hé Thu sém) di nhan thay rang TKT don hay HH TKT c6 hiéu
qua phong tri bénh trong diéu kién 1ay bénh nhan tao dong vi khuan B. glumae DT46 va
tuong duong thudc hda hoc. Bac biét HH TKT phat huy hiéu qua ré hon sir dung TKT
don c6 thé lién quan dén kha ning ki sinh cia HH TKT vi ngoai dong vi khuan B. glumae
DT46 dugc lay bénh nhan tao thi ¢ diéu kién ngoai ddng 1a mot khéng gian mé nén cé thé
t6n tai nhiéu dong vi khuan B. glumae khéac nhau, vi thé HH TKT d sé hitu nhiéu co ché
ki sinh khac nhau nén HH TKT gia ting hiéu qua hon TKT don. Ngoai ra, tir két qua so
sanh bén mat s6 TKT khac nhau (gom 10° pfu/ml, 108 pfu/ml, 107 pfu/ml, 108 pfu/ml)
trong két qua nha ludi da tim ra mat s6 108 pfu/ml 12 mat s6 TKT cho hiéu qua phong tri
cao nhat va khac biét voi ba mat s6 TKT con lai nén day 1a mat sé TKT ti wu dé phong
tri bénh théi hat va d& dang nhan nudi dat mat sé khi 4p dung vao san xuat. Cudi cung,
that may min TKT thudc ho Podoviridae 1a ho c6 thé thich tung cao trong diéu kién kho
han va xt ly TKT vao bong lda thi mat sé TKT giam nhung duy tri va thé hién hiéu qua
cao. Chinh vi ba ly do trén nén nhan thay rang HH TKT ludn thé hién hiéu qua phong tri
bénh thdi hat 10a ca hai vu Péng Xuan va Hé Thu sém. Bén canh do, vu diém cua viéc ap
dung TKT s& khdng gay 6 nhiém moéi trueong, khdng anh hudng dén sirc khoe con ngudi,
va dic biét 1a khdng tiéu diét cac vi khuan c6 loi. Két qua nghién ctru nay da khang dinh
duogc hiéu qua cua thuc khuan thé trong phong tri bénh théi hat trén lua ¢ diéu kién ngoai
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ddng, mo ra hudng tng dung liéu phap TKT trong phong trir bénh hai vi khuan trong diéu
kién canh tac lua theo hudng hitu co ¢ Viét nam.

Vi vay, tir két qua nghién ciru nay c6 thé dé xuat dé phong tri bénh thdi hat do vi
khuan B. glumae ¢ diéu kién ngoai dong nén phun thyc khuan thé hai 1an: (1) giai doan
l4a vira méi trd (trd khoang 5%) vao budi chiéu ¢ mat sé 108 pfu/ml va (2) giai doan laa
trd déu s& cho hiéu qua giam bénh twong duwong hoic cao hon thude hoa hoc axit oxolinic.
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Hinh 4.13: Higu qua cia TKT phong tritb#nh théi hat IGa do vi khuan B. glumae DT46
vao thoi diém 10 NSKLB trong vu Hé Thu sém 2018



4.5 N§i dung 5: Khio sat diéu kién nhan nudi thwe khuén thé trién vong

Dya vao hiéu qua phong trir bénh thdi hat cia TKT & diéu kién ngoai déng cao
cuing Vi tinh an toan cua cac dong TKT nay, thy rang day 1a mot tdc nhan phong trur
sinh hoc tiém ning nham ¢ng dung vao thuc té san xuat nham giam luong thudc hda hoc
duogc sir dung vao giai doan lGa trd lec xec hoic l0a trd déu vao vy Heé Thu va Thu Déng.
Thuc té, phwong phap nhan nudi TKT duoc st dung trong cac thi nghiém trén dat mat s6
TKT chi du dé st dung & dién tich hep. Vi vay dé tang kha nang tng dung TKT vao thyc
té san xuat can tiép tuc khao sat cac diéu kién nhan nudi TKT nham dat duoc mat sb cao.
Vi vay, tiép tuc khao sat mot sé diéu kién nhan nudi anh huong mat sé6 TKT nhu moi
truong t6i hao, thoi diém cay vi khuan ki chu, chi sé MOI va nhiét d6 1a nhiing yéu t chu
yéu dé thiét l1ap mat s6 TKT cao.

4.5.1 Két qua Khao sat cac loai méi truwong 1én kha ning nhan mat sé thwe khuin thé

Két qua khao sat mat so cia dong TKT ®BurAG58 trén 4 loai méi trudng gom
King’s B, Nutrient, PDA, va PDA + peptone khac nhau & mac y nghia 5% qua cac thoi
diém khao sat (Bang 4.22).

O thoi diém 24 gio sau khi b tri, ba loai mdi truong gom King’sB, Nutrient, PDA+
Peptone cho log mat sé6 TKT lan luot 1a 10, 41; 10, 43 va 10, 67 cao hon va khac biét V4i
moi truong PDA véi log mat sé6 TKT 13 9,52.

Tuong tu thoi diém 48 gio, 72 gio va 96 gio, ba loai méi truong gom King’sB,
Nutrient, PDA+ Peptone cho log mat sé TKT cao hon va khéac biét voi méi trudng PDA.

Tom lai, qua két qua khao sat bon loai moi truong (King’s B, Nutrient, PDA, va
PDA + peptone) c0 ba loai moéi truong 1a King’s B, Nutrient va PDA + peptone cho log
mat s6 TKT cao va twong duong nhau & thoi diém 24 gio sau khi bd tri, tuy nhién qua céc
thoi diém sau log mat sé6 TKT giam. V& mat dinh dudng ca ba loai méi truong c6 ham
lugng dinh dudng cao nhu King’s B, Nutrient, va PDA+ peptone v&i thanh phan peptone
1a diéu kién thich hop nhan nudi vi khuan. Tuong ty theo nghién ciu cua Kim et al.,
(2021) thay riang peptone anh hudéng dén sy hip phu cia TKT vao vi khuan
Staphylococcus aureus cu thé khi bé sung peptone (0,4g/lit) vao méi trudng sé gia ting
100 lan kha nang TKT hap phu vao vi khuan ki chi, do d6 c6 thé 1a Ii do ma ba loai moi
truong nay c6 log mat s6 TKT cao. Pbi voi méi trudng PDA ¢6 thé dinh dudng khong
thich hop cho vi khuan phat trién (khéng chira peptone) ciing nhu khong c6 chét hd trg
TKT hap phu vao vi khuan vi vay c6 thé 1a 1i do méi trudng PDA c¢6 log mat s6 TKT thap
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hon va khac biét véi moi trudng con lai. Tém lai, chon mdi ba loai méi truong gom
King’s B, Nutrient, hoic PDA + peptone cho cac nghién ctu nhan nudi TKT tiép theo.
Tuy nhién, vé kinh té ciing nhu vat liéu sin c6 trong nghién ctu, tiép tuc sir dung moi
truong King’s B cho cac nghién ciiu tiép theo.

Bang 4.22 Anh hwéng c4c loai méi truong dén mat so6 thwe khuin thé ®BurAG58

Nghiém thirc Log (pfu/ml)

24 gio 48 gio 72 gior 96 gio
King’s B 10,412 10,312 10,192 9,95%
Nutrient 10,432 10,25% 9,842 9,65?
PDA 952 ° 9,49 ° 9,19° 8,35 P
PDA + Peptone 10,672 10,428 10,052 10,078
Murc ¥ nghia * * * *
CV (%) 1,65 2,68 3,60 4,0

Ghi cha: Trong cling mét cét nhitng sé ¢ cung chi cai theo sau giong nhau thi khong khac biét ¢ mic
¥ nghia 5% trong phép thir Duncan* khac biét o murc y nghia 5%

PDA + Peptone

Hinh 4.14: Mit sé thuc khuan thé trén bon loai méi truong véi hé s6 pha lodng
107 tai thoi diém 72 gio sau khi bé tri



45.2 Két qua khio sat thoi gian cdy thue khuin thé 1én kha ning nhan mat so thue khuin thé

Két qua khao sat thoi gian cay TKT ®BuUrAG58 trén méi trudng King’s B (Iong va
0,8% agar) duoc thé hién tai Bang 4.23 qua ba thoi diém khao sat (24 gio, 48 gio va 72

gio), gitra cac nghiém thic co su khac biét & mac y nghia 5%.

Vé thoi diém nudi cdy TKT ®BurAG58, qua trung binh thoi diém gom cay vi khuan
truéc 16 gid sau d6 bd sung TKT va cay TKT cing luc cay vi khuan da ghi nhan ciy vi
khuan truéc 16 gio sau d6 bd sung TKT c6 log mat s TKT cao hon va khac biét véi
nghiém thirc cay vi khuan va TKT cuing ldc qua ba thoi diém ghi nhan (24 gio, 36 gio va
48 gio).

Vé méi truong nudi cdy TKT ®BUrAG58, qua trung binh hai dang méi trudng
King’s B long va 0,8% agar qua ba thoi diém da nhan thay rang méi truong King’s B

long c6 log mat s6 TKT cao hon va khéac biét voi méi trudng King’s B 0,8% agar.

Do ¢6 su tuong tac gilta moi trudng va thoi diém cay vi khuan nén mot sé nghiém
thic ¢6 su khéac biét so vai trung binh. Cu thé qua ba thoi diém 24, 48 va 72 gio sau khi
nhan nudi, trong diéu kién nudi cay vi khuan va TKT cung lac thi méi truong King’s B
long va méi truong 0,8% agar khdng khac nhau vé mat s TKT thu duoc va khéc so Véi
trung binh. Ngoai ra ¢ thoi diém 48 gio, trong cung loai méi trudng nudi ciy King’s B
0,8% agar thi thoi diém cay vi khuan trude 16 gio va ciy vi khuan cing lac TKT thi mat
s6 TKT nhan nudi dat duoc khong khéc biét nhau va khac so véi trung binh.

Tom lai, qua két qua khao sat hai thoi diém cay TKT (cay vi khuan trugcl6 gio va
cay TKT cung IGc vi khuan) trén mai truong King’B & hai dang long va 0,8% agar da tim
ra cay vi khuan truéc 16 gid trén méi truong long cho log mat s6 TKT cao hon va khac
biét véi cac diéu kién con lai. Bén canh do6, nhan nudi TKT trén moi trudng King’B long

c6 mat s6 TKT cao hon trén méi truong King’s B 0,8% agar.
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Bang 4.23 Anh huéng diéu Kién nhan nudi dén mat sé thuc khuéan thé ®BurAG58

To hop nghiém thic Log (mét s6 TKT, pfu/ml) & cac thoi gian nhan nuéi
24 gioy 36 giov 48 gioy

M&éi trudng léng/truéc 16 gio 10,432 10,65 9,35

Moi truwong 0,8% agar/ trwéc 16 giv 9,02 ° 8,47 ° 8,07 °

M&i trueong léng/ciing 1Gc 760 ¢ 7,90 ° 757 ¢

M&éi truwong 0,8% agar/ cung ltc 752 ¢ 812 b 7,60 °©

TB(A): Dang moi truong

M&éi truong léng 9,017 9,274 8,46"

Mbi truong 0,8% agar 8,27 B 8,30 B 7,83 B

TB(B): thoi diém cay vi khuin

Céy vi khuan truéc 16 gio 9,754 9,56 A 8,71~
Cay vi khuan va TKT cung ldc 7,56 B 8,13 B 7,58 B
F(A): Mbi trudng *k *x e
F(B): Thai gian cay vi khuan *x o ok
F(AXB) e e e
CV(%) 3,03 3,89 4,99

Ghi cha: Sé liéu duoc chuyén sang log (mdt so) trueéc khi xiz Iy thong ké. Cac so trung binh trong cling
mét cét theo sau boi nhing chiz cai giong nhau thi khdng khac biét o mirc y nghia 1% trong phép thir
Duncan.

**: khac biét mirc y nghia 1%,
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Vi khuén va TKT cung ltc trén KB 0,8%

Hinh 4. 15: Mat sb thuc khuan thé & cac nghiém thirc véi hé s pha lodng 107 tai thoi diém 24 gior
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4.5.3 Két qua khao sat chi s6 MOI anh hwéng dén kha ning nhin mat sé cia dong
thwe khuén thé trién vong

Két qua khao sét chi sé MOI (0,01; 0,1 va 1) dén mat s6 TKT ®BurAG58 ciing nhu
chi s6 ODsoonm thé hién d6 duc caa huyén phu vi khuan chi thi cho mat sb vi khuan trog
moi trudng long thé hién qua Bang 4.24 thay rang ca ba chi s6 ¢ sy khac biét ¥ nghia 5%
cu thé nhu sau:

Vao thoi diém 6 gio sau khi bé tri thy rang ca ba chi sé MOI (0,01; 0,1 va 1) c6 log
mat s6 TKT tir 8,54 dén 9,18 tuong dwong va khong khac biét & mirc y nghia 5%.

Dén thoi diém 24 gio sau khi bd tri, giira ba chi sb c6 sy khac biét nhau véi log mat
s6 TKT dao dong tir 9,08 dén 10,00. Trong d6 chi sé MOI 1a 1,0 cho log mat s TKT
bang 10,00 cao hon va khac biét véi chi sé MOI 14 0,01 va 0,1 véi log mat sé6 TKT lan
luot 149,08 va 9,18.

Song song d6, vao thoi diém 6 gio sau khi bé tri ciing dwoc thé hién qua gia tri
ODeoonm gitra cac nghiém thic c¢d sy khac biét ¥ nghia 5%. Trong d6 chi s6 OD 14 1,00 ¢6
gia tri OD 14 0,43 cao hon va khac biét véi chi s6 MOI véi chi s6 0,001 va 0,1 véi gia tri
OD lan Iuot 12 0,24 va 0,26.

Dén thoi diém 24 gio sau khi bd tri ca hai nghiém thizc ¢6 chi s6 MOI 142 0,1 va 1,0
c6 gia tri OD lan lugt 1a 1,48 va 1,48 cao hon va khéc biét vai chi s6 MOI 1a 0,01 véi gia
tri OD 14 0,86.

T6m lai, qua ba chi sé MOI (0,01, 0,1 va 1,0) qua 2 thoi diém khao sét 6 gio va 24
gio sau khi b tri nhan thay rang chi s6 MOI bang 1,0 cho log mat s TKT cao hon hai chi
s6 MOI 0,01 va 0,1. Bén canh d¢, gia tri OD & chi s6 MOI 12 1,0 cao hon hai chi s6 con
lai vao thoi diém 6 gio vi OD thé hién qua do duc huyén phi ma chi s6 MOI bang 1,0 tuc
la mat s6 TKT bang véi mat s vi khuan ban dau thém vao moéi truong thir nghiém cho
nén do duc huyén phut méi trudng duc hon hai nghiém thirc con lai véi chi s6 OD lan luot
la 0,01 va 0,1. Tuong tu dén thoi diém 24 gio sau khi bd tri vi khuan ki chu tiép tuc gia
tang mat s6 thdng qua gié tri OD cao thé hién qua chi s6 MOI bang 0,1 va 1,0 tuong quan
thuan vaoi mat s6 TKT ¢ chi sé MOI bang 1,0 cao hon hai nghiém thérc con lai.
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Bing 4.24 Anh hwéng ciia chi s6 MOI dén mit sé thue khuin thé ®BurAG58 va OD

oD Log (pfu/ml)
Nghiém thirc 6 gio 24 giv 6 gio 24 giv
0,01 0,24° 0,86 ° 8,54 9,08 °
0,1 0,26 ° 1,482 8,57 9,18 °
1,0 0,43% 1,482 9,18 10,007
Mtrc y nghia * * ns *
CV (%) 21,93 6,94 3,86 1,01

Ghi chi: Trong ciing mét cét nhiing sé ¢6 cuing chiz céi theo sau gidng nhau thi khong khac biét ¢ mirc ¥
nghia 5% trong phép thir Duncan* khac biét ¢ mitc y nghia 5%

454 Két qua khao sat nhiét 39 anh hwéng dén kha ning nhan mét so thure khuén thé trién vong
Két qua Bang 4.25 log mat sé6 TKT ®BurAG58 duoc khao sat & 3 nhiét do gom
27°C, 30°C va 37°C qua 4 thoi diém ghi nhan, cac nghiém thic cd su khac biét & thoi
diém 3 gio va 24 gid sau khi bé tri. Tuy nhién, tai thoi diém 6 gio va 12 gio giita cac
nghiém thirc khéng co su khac biét y nghia.
Pén thoi diém 6 gio va 12 gid giira ba nhiét do khong khac biét y nghia vé mat
théng ké 5%.

Dén thoi diém 24 gid sau khi b tri, nhiét @6 30°C cho log mat sé6 TKT ®BurAG58
cao hon va khac biét véi nhiét do 27°C va 37°C

Tom lai, nhiét do 30°C la nhiét do thich hgp cho TKT ®BurAG58hon nhiét do 27°C
va 37°C thdng qua log mat sé6 TKT cao va 6n dinh qua cac thoi diém quan sat. Co thé
nhiét d6 30°C la nhiét d6 ma TKT ®BurAG58 tiép xtc dé dang véi vi khuan B. glumae.

Bang 4.25 Mat so thuc khuan thé chiu anh hwéng béi nhiét @ qua cac thoi diém khao sat

Nghiém thirc Log (pfu/ml)

6 gio 12 gio 24 gior
27°C 9,97 9,20 9,26 P
30°C 10,13 9,16 9,622
37°C 9,74 9,00 8,96 ¢
Muc y nghia ns ns *
CV (%) 2,24 1,69 1,47

Ghi chd: Trong cling mét cét nhiing so c6 cling chi cai theo sau giong nhau thi khéng khac biét ¢ mirc ¥
nghia 5% trong phép thir Duncan* khac biét ¢ mirc y nghia 5%
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Vé két qua khao sat moi truong nhan nudi TKT thay rang TKT ®BurAG58 nudi
trong méi trudng King’B 16ng, Nutrient, PDA + Peptone cho mat s cao. Ngoai ra, thoi
diém ciy vi khuan truéc 16 gid cho mat s6 TKT cao hon cdy TKT cung luc vi khuan vi
TKT Ia virut ki sinh chuyén tinh té bao vi khuan mét cach bi dong, cu thé cac bo phan cau
tao nén virut khdng co chic niang boi tim vi khuan ki chii vi vay mat sé TKT cao hay thap
phu thudc rat nhiéu vao mat sé vi khuan ki cha. Néu mat sé caa vi khuan thap hon10%-
108 cfu/ml thi TKT khdng thé hap phu vao té bao vi khuan (Balogh et al., 2010). Trong thi
nghiém nay gia ting mat s vi khuan bang cach nuéi vi khuan truéc 16 gio sau d6 bd
sung TKT nén mat s6 TKT cao hon nghiém thtc bd sung TKT va vi khuan cing ldc. Két
qua nay tuong tu Rajnovic et al., (2019) ciing di khao sat nhiéu mat sé vi khuan khéc
nhau (108, 107, 108 cfu/ml) véi nhiéu mat sé6 TKT khac nhau duoc thé hién qua gia tri OD.
Két qua nhan thay bo sung vi khuan vao méi truong ¢ mat s6 108 cfu/ml sau khoang 15
phat mat s6 TKT gia ting trong khi b6 sung vi khuan ¢ mat s 107 cfu/ml thi TKT bat dau
phan giai vi khuan khoang 60 phat sau khi b tri, tiép tuc ong da bd sung vi khuan & mat
s6 10° cfu/ml dén khoang 120 phat sau TKT moi bat dau phan giai vi khuan. Do dé véi
thi nghiém nay gia ting mat s6 vi khuan ki cha ngay thoi diém ban dau la mét trong
nhitng yéu té quyét dinh mat sé TKT cao hay thap. Hon nita mat s6 vi khuan gia tang cao
cling lién quan dén ban chat cua méi truong nudi cay. RO rang trong thi nghiém nay TKT
dugc nudi trong moi trudng long & dicu kién lac 100 rpm/phit dé tang mat sb vi khuan ki
cha hon méi trudng 0,8% agar trong dia thach. Vi vay, mat sé6 TKT cao khi bo sung vi
khuan trudc 16 gio trong méi trudng long ¢ diéu kién lac 100 rpm/pht.

Vé chi s6 MOI trong thi nghiém nay vai chi s6 MOI 1a 1,0 cho mat s6 TKT cao vao
thoi diém 24 gio sau khi b tri. Két qua nay co thé lién quan dén kha nang TKT hap phu
vao vi khuan ki chu vi mat s6 TKT cang cao tirc nghia ty 1& gap nhau gitta TKT véi vi
khuan cang cao nén chi s6 MOI 1a 1 ¢6 mat s TKT cao hon chi s6 MOI la 0,01 va 0,1
vao thoi diém 24 gio.

V& nhiét d6 anh huong dén kha ning nhan mat s TKT, trong thi nghiém nay nhiét
d6 30°C cho mat s6 TKT cao hon nhiét do 27°C va 37°C. Thay rang ¢ nhiét do toi hao dé
vi khuan B. glumae phét trién la 37°C (Ham et al., 2011; Zhou-qi et al., 2016) nhung
nhiét d6 nay lai cho mat s TKT thip hon nhiét 6 30°C. Ly do c¢6 thé lién quan dén mang
bao vé sinh hoc (biofilm formation) caa vi khuan B. glumae. Theo Pires et al., (2021) thay
rang mang bao vé sinh hoc hinh thanh tir vi khuan 12 mét tré ngai Ién cho TKT khuéch
tan va hap phu vao vi khuan do d6 c6 thé ¢ nhiét do 37°C vi khuan B. glumae d thiét lap
mang bao vé sinh hoc nén TKT kho tiép can dan dén mat sé TKT thap. Cu thé mét nghién
ctru cua Gonzalez et al., (2018) vé anh huéng ciia mang biofilm dén kha nang khuéch tan
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cing nhu xam nhap cua 2 loai staphylophages (vB_SauM_philPLA-RODI va
vB_SepM_philPLA-C1C). Két qua ghi nhan rang kha ning 2 TKT nay xAm nhap vao vi
khuan chiu anh huéng boi nhiéu yéu té nhu mat sé TKT ban dau, su hip phu cua TKT
vao vi khuan ki chu, sy man cam cua vi khuan. Do d6 khi mang biofilm hinh thanh 1a mot
trong nhitng tré ngai 16n nham phét trién mot ché pham sinh hoc tir TKT. Do vay nhiét do
la mét trong nhitng yéu té quan trong anh huong dén sy hinh hinh mang biofilm dén kha
ning phan giai vi khuan. Vi thé 3 mirc do nhiét do trong thi nghiém nay mét phan nao dé
noi 1én nhitng tré ngai ciing nhu yéu t6 anh huéng gian tiép dén nghién ceu mat sé6 TKT
®BuUrAG58 cao hay thap.

Tém lai, qua céc thi nghiém vé diéu kién nudi cdy TKT ®BurAG58 di khao st
nhan thay rang TKT thich hop méi truong giau dinh dudng chira thanh phan peptone
cling nhu dang méi truong long thich hop cho mat s TKT cao. Ngoai ra yéu té mat s vi
khuan ki chu ban dau, nhiét do va chi s6 MOI ciing 1 ba yéu té ciing rat quan trong gop
phan nhan nuéi mat s6 TKT cao nhiam gia ting mat s6 TKT dé phat trién san pham TKT
trong twong lai giam thiéu thuéc hda hoc ciing dong thai han ché sy khang cua vi khuan.
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CHUONG 5. KET LUAN VA PE XUAT

5.1 Két luan
- Phan lap duoc 112 dong TKT va 60 dong vi khuan gay bénh théi hat tai chin tinh

ddng bang séng Ctru Long cua Viét Nam.

- B3 chon dugc 8 dong thuc khuan thé (@BurTV25a, ®BurDT46, ®BurDT47a,
®BurDT47b, ®BurDT48a, ®BurVL34, ®BurVL39, ®BurAG58) c6 phd ki sinh rong
trén 75% trong tong so vi khuan gay bénh théi hat.

- Xac dinh 6 dong vi khuan géom BurVL21, BurDT46, BurDT50, BurDT51,
BurKG52 va BurKG57 man cam véi cac dong thuc khuan thé phan Iap khoang trén 55%,
dong thoi xac dinh dugc 6 dong vi khuan nay 1a loai Burkholderia glumae bang k§ thuat
sinh hoc phan tir véi cap mdi dic hiéu 1416S/1414A. Trong d6, dong vi khuan BurDT46
dugc phan lap tai Pong Thap gay bénh théi hat cao hon cac dong vi khuan con lai trén

giong lta OM4900 trong diéu kién nha ludi

- Tuyén chon duoc 4 dong TKT (®PBurAG58, ®BurDT47a, ®BurDT48a,
®BurVL34) c6 kha niang phan giai B. glumae DT46 gay hai cao nht.

- Bén dong TKT don (®BurVL 34, ®BurAG58, ®BurDT47a va ®BurDT48a) ciing
nhu hdn hop 4 dong TKT déu cho hiéu qua giam bénh thdi hat trén 31% ¢ diéu kién nha
ludi. Trong d6, dong TKT ®BurAG58 cho hiéu qua giam bénh cao trén 70% khac biét so voi
cac nghiém thic con lai. Ngoai ra mat s6 TKT ¢ 108 pfu/ml véi thoi diém &p dung TKT 2 gio
truéc khi 1ay bénh hay phun TKT két hop 2 gio trude khi 18y bénh va 5 ngay sau khi lay
bénh cho hiéu qua giam bénh cao.

- V& hinh thai cta ca 3 dong TKT (®BurVL 34, ®BurAG58 va ®BurDT47a) dudi
kinh hién vi dién tir (TEM) c6 dau 1a khéi da dién va dudi ngin thuoc ho Podoviridae. Két
qua giai trinh ty toan b genome xac dinh duoc 3 dong TKT déu thusc nhom TKT doc

mang tinh an toan khi tng dung phong tri & diéu kién ngoai dong.
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- Ap dung TKT ®BurAG58 va HH TKT (@BurVL 34, ®BurAG58, vi ®BurDT47a) & mat

s6 108 pfu/ml di cho hiéu qua giam bénh théi hat trén 50% qua 2 vu Déng Xuén va Hé Thu Sém.

- Xac dinh dugc moi truong King’s B, Nutrient, PDA + peptone 1a méi truong thich hop
nhan mat s6 TKT. Ngoai ra, thoi diém ciy vi khuan truéc 16 gio trén méi truong King’s B 1ong
dat mat s6 TKTcao. Hon niza, chi sé MOI 1,0 ciing thich hop cho mat s6 TKT ®BurAG58
dat trong tmg 10%° pfu/ml va Nhiét d6 30°C ciing pht hop cho kha ning nhan mat s6 TKT.

5.2 Pé xuit
- Can khao nghiém hiéu qua cia HH TKT trong phong trir bénh thdi hat trén dién
tich rong & nhiéu tinh PBSCL
- Can tiép tuc nghién cau diéu kién ton trir ché pham TKT dai han & nhiét 6 phong
gop phan dua tng dung TKT tiép can thyc tién.
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PHU CHUONG

Phu bang 1: Bang ANOVA ty 1é bénh thdi hat khi xir Iy véi sau ching vi khuan B. glumae
tai thoi diém 5 NSKLB

Tong binh Trung binh

GiatriF  Xac suat
phuong binh phuong ' ¢

Ngudn bién dong Do tu do

Nghiém thirc 5 4192 557 838,511 25,4278  0,0000
Sai sb 24 790,031 32,918
Téng cong 29 4982,588

CV (%) = 25,85
Phu bang 2: Bang ANOVA ty 1é bénh théi hatkhi xir Iy véi sau chiing vi khuan B. glumae
tai thoi diém 15 NSKLB

Téng binh Trung binh

GiatriF  Xac suat
phuong binh phuong : ¢

Ngudn bién dong Do tu do

Nghiém thirc 5 7196,169 1439,234 91,4665  0,0000
Sai 6 24 377,642 15,735
Téng cong 29 7573,811

CV (%) = 12,45
Phu bang 3: Bang ANOVA ty 1é bénh thdi hatkhi xir Iy véi sau chiing vi khuan B. glumae
tai thoi diém 25 NSKLB

Téng binh Trung binh

phuong binh phuong GiatriF  Xac suat

Ngudn bién dong Do tu do

Nghiém thuc 5 7931,253 1586,251  105,9507  0,0000
Sai sb 24 359,318 14,972
Téng cong 29 8290,571

CV (%) = 11,00

Phu bang 4: Bang ANOVA di¢n tich bén dwéi dwong cong tién trién bénh (AUDPC) khi xir

ly véi sau chiing vi khuan B. glumae

Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suit

Nghiém thirc 5 5513895834 1102779,167 84,5742  0,0000
Sai sb 24 312940456  13039,186
Téng cong 29  5826836,290

CV (%) = 19,96
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Phu bang 5: Bang ANOVA trung binh cip bénh khi xi Iy véi sau chiing vi khuan B. glumae
tai thoi diém 5 NSKLB

Téng binh Trung binh

GiatriF  Xac suat
phuong binh phuong ' ¢

Ngudn bién dong Do tu do

Nghiém thirc 5 13,414 2,683 21,7813  0,0000
Sai s6 24 2,956 0,123
Téng cong 29 16,370

CV (%) = 23,98
Phu bang 6: Bang ANOVA trung binh cap bénh khi xir Iy véi sau chiing vi khuan B. glumae
tai thoi diém 15 NSKLB

Téng binh Trung binh

GiatriF  Xac suat
phuong binh phuong : ¢

Ngudn bién dong Do tu do

Nghiém thirc 5 36,847 7,396 58,7198 0,0000
Sai s6 24 3,012 0,125
Tong cong 29 39,859

CV (%) = 17,09
Phu bang 7: Bang ANOVA trung binh cap bénh khi xir Iy véi sau chiing vi khuan B. glumae
tai thoi diém 25 NSKLB

Téng binh Trung binh

GiatriF  Xac suat
phuong binh phuong : ¢

Nguén bién dong Do tu do

Nghiém thuc 5 38,544 7,709 71,4287 0,0000
Sai s 24 2,590 0,108
Téng cong 29 41,134

CV (%) = 14,52

Phu béing 8: Bang ANOVA anh huéng ciia sau chiing vi khuan B. glumae dén s6 hat chachbong

Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xéac suat

Nghiém thirc 5 14428,273 2885,655 41,0387  0,0000
Sai b 24 1687,572 70,315
Tong cong 29 16115,845

CV (%) = 10,08
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Phu bang 9: Bang ANOVA anh hwéng cia sau chiing vi khuan B. glumae dén ty Ié hat chic

Ngudn bién dong Do tu do ngg:;;h b-;-r:ijln]fh?ri::g GiatriF  XA&c suit
Nghiém thirc 5 2888,364 577,673 198,0997  0,0000
Sai s6 24 69,986 2,916
Téng cong 29 2958,350

CV (%) = 3,11
Phu bang 10: Bang ANOVA anh huéng ciia sdu chiing vi khuan B. glumae dén trong lwong 1000 hat

Ngudn bién dong Do tu do T;)Eg(:gh b-:-r:rln}:?hz:]:g GiatriF  Xac suit
Nghiém thic 5 28,632 5,725 1,5513 0,2117
Sai s6 24 88,564 3,690
Tong cong 29 117,186

CV (%) =7,76
Phu bang 11: Bang ANOVA 4nh huéng ciia sau chiing vi khuan B. glumae dén niing sut thuc té

. Téng binh Trung binh o L
Nguon bién dong Do tu do ong . g GiadtriF  X&c suat
phuong binh phuong
Nghiém thac 5 711,981 142,396 12,4093 0,0000
Sai sb 24 275,399 11,475
Téng cong 29 987,379
CV (%) = 12,60
Phu bang 12: Bang ANOVA dwong kinh ddm tan & thoi diém 24 gio
Téngbinh  Trung binh
Nguén bién dong DO tu do . GiatriF  Xac suit
phuong binh phuong
Nghiém thtrc 7 20,396 2,914 39,0874 0,0000
Sai s6 16 1,193 0,075
Tong cong 23 21,589

CV (%) = 8,92
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Phu bang 13: Biang ANOVA duwong kinh dém tan & thoi diém 36 gio

Téng binh  Trung binh

Nguén bién dong D6 tu do ‘ GiatriF  Xéc suét
phuong binh phuong
Nghiém thirc 7 27,403 3,915 65,0597 0,0000
Sai s6 16 0,963 0,060
Tong cong 23 28,366

CV (%) = 6,58

Phu bing 14: Bing ANOVA dwong kinh dém
tan & thoi diém 48 gio

Téngbinh  Trung binh

Nguon bién dong D6 tu do . GiatriF  Xac suit
phuong binh phuong
Nghiém thtrc 7 41,293 5,899 89,8747 0,0000
Sai s0 16 1,050 0,066
Téng cong 23 42,343

CV (%) = 6,16

Phu bang 15: Bang ANOVA ty I& bénh théi hatkhi xir Iy véi cac dong TKT tai thoi diém 10 NSKLB
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suit

Nghiém thac 5 1246,140 249,228 31,9159 0,0000
Sai s6 18 140,560 7,809
Tong cong 23 1386,700

CV (%) =11,93

Phu bang 16: Bang ANOVA ty 1¢ bénh thdi hatkhi xir Iy véi cac dong TKT tai thoi diém 15 NSKLB
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suat

Nghiém thuc 5 2190,674 438,135 21,4100  0,0000
Sai sb 18 368,352 20,564
Téng cong 23 2559,026

CV (%) = 14,99
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Phu bang 17: Bang ANOVA ty 1é bénh théi hatkhi xir Iy véi cac dong TKT tai thoi diém 20 NSKLB
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  XA&c suit

Nghiém thirc 5 2290,915 458,183 358,1887  0,0000
Sai s6 18 23,025 1,279
Téng cong 23 2313,940

CV (%) = 3,02

Phu béing 18: Bang ANOVA trung binh cip bénh khi ik Iy véi cac dong TKT tai thoi diém 5 NSKLB
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suit

Nghiém thirc 5 4,772 0,954 26,9482 0,0000
Sai s 18 0,638 0,035
Téng cong 23 5,410

CV (%) = 18,90

Phu bang 19: Bang ANOVA trung binh cip bénh khi xit Iy véi cac dong TKT tai thoi diém 10 NSKLB
Téng binh Trung binh
phuong binh phuong

Nguén bién dong Do tu do GiatriF  Xéac suat

Nghiém thirc 5 5,692 1,138 22,9120 0,0000
Sai s6 18 0,894 0,050
Tong cong 23 6,587

CV (%) = 16,44

Phu bang 20: Bang ANOVA trung binh cip bénh khi xir Iy véi cac dong TKT tai thoi diém 15 NSKLB
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suit

Nghiém thuc 5 14,377 2,875 19,2945  0,0000
Sai s6 18 2,683 0,149
Tong cong 23 17,06

CV (%) = 21,20
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Phu bang 21: Bang ANOVA mét s6 ciia cac dong TKT ton tai trén bong tai thoi diém 0 GSKLB
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  XA&c suit

Nghiém thirc 4 0,123 0,031 0,3367
Sai s6 15 1,374 0,098
Téng cong 19 1,497

CV (%) =5,77

Phu bang 22: Bang ANOVA mét s6 ciia cc dong TKT ton tai trén bong tai thoi diém 12 GSKLB
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suit

Nghiém thirc 4 15,430 3,857 24,1333  0,0000
Sai b 15 2,398 0,150
Tong cong 19 17,827

CV (%) = 5,23

Phu bang 23: Bang ANOVA mit s6 ciia cac dong TKT ton tai trén bong tai thoi diém 24 GSKLB
Téng binh Trung binh
phuong binh phuong

Nguén bién dong Do tu do GiatriF  Xac suat

Nghiém thuc 4 11,267 2,807 27,6158 0,0000
Sai s 15 1,530 0,098
Téng cong 19 12,797

CV (%) =553

Phu bang 24: Bang ANOVA mét s6 ciia cac dong TKT ton tai trén bong tai thoi diém 7 NSKLB
Téng binh Trung binh
phuong binh phuong

Nguén bién dong Do tu do GiatriF  Xac suat

Nghiém thirc 4 9,010 2,253 31,7523 0,0000
Sai s6 15 1,064 0,071
Tong cong 19 10,074

CV (%) = 7,46
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Phu bang 25: Bang ANOVA higu qua giam bénh ciia cac nghiém thiic xir Iy TKT tai thoi diém 5 NSKLB
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  XA&c suit

Nghiém thirc 4 1959,389 489,847 50,5981  0,0000
Sai s6 15 145,217 9,681
Téng cong 19 2104,606

CV (%) =5,45

Phu bang 26: Bang ANOVA hiéu qua giam bénh ciia cac nghiém thiic xir Iy TKT tai thoi diém 10 NSKLB
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suit

Nghiém thirc 4 2148910 537,227 9,7919 0,0004
Sai s6 15 822,970 54,865
Tong cong 19 2971,880

CV (%) = 14,22

Phu bang 27: Bang ANOVA hiéu qu giam bénh ciia cac nghiém thie xir ly TKT tai thoi diém 15 NSKLB
Téng binh Trung binh
phuong binh phuong

Nguén bién dong Do tu do GiatriF  Xac suat

Nghiém thuc 4 2382,231 595,558 6,4063 0,0033
Sai sb 15 1394,467 92,964
Téng cong 19 3776,697

CV (%) = 18,84

Phu bang 28: Bang ANOVA hiéu qué giam bénh ciia cac nghiém thie xir ly TKT tai thoi diém 20 NSKLB

N Tong binh Trung binh o L
Nguon bién dong Do tu do ong bl . ung bl Giatri F X&c suat
phuong binh phuong
Nghiém thirc 4 779,234 194,808 82,1057 0,0000
Sai s6 15 35,590 2,373

Tong cong 19

CV (%) = 3,15
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Phu bang 29: Bang ANOVA anh hwéng cia cic dong TKT dén s6 hat chic/bdng
Tong binh  Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  XA&c suit

Nghiém thirc 5 4325,007 865,001 176,7061  0,0000
Sai sb 18 88,113 4,895
Téng cong 23 4413,120

CV (%) = 2,67

Phu bang 30: Bang ANOVA anh hwéng ciia cac dong TKT dén ty 18 hat chic
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suit

Nghiém thirc 5 1245,701 249,140 62,5089 0,0000
Sai s 18 71,742 3,986
Téng cong 23 1317,443

CV (%) = 3,68

Phu bang 31: Bang ANOVA anh hwéng ciia cia cac dong TKT dén trong lwong 1000 hat
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suit

Nghiém thuc 5 2,322 0,464 0,7193
Sai s 18 11,621 0,646
Téng cong 23

CV (%) = 3,06

Phu bang 32: Bang ANOVA ciia cic dong TKT dén niing suit thuc té
Téng binh Trung binh
phuong binh phuong

Ngudn bién dong Do tu do GiatriF  Xac suit

Nghiém thuac 5 490,228 98,046 16,0426 0,0000
Sai sb 18 110,008 6,112
Téng cong 23

CV (%) = 9,23
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Phu bang 33: Thong s6 vé trung binh nhiét dd va Am dé 6 vi tri bé tri thi nghiém trong diéu kién nha luoi

Thoi gian Nhiét d (°C) Am d6 (%)
7 - 8 (gio) 29,00 67,00
9 - 10 (giov) 31,20 63,70
12 - 13 (gio) 37,70 40,00
16 - 17 (gio) 35,50 53,00

Phu bang 34: Bang ANOVA ty I¢ bénh trén bong khi xir 1y véi cac mét so thue khuan thé
khac nhau tai thoi diém 5 NSKLB

s Téng binh Trung binh . o
Nguon biendong Do tu do ong . g GiatriF X4c suat
phuong binh phuong
Nghiém thac 4 15,664 3,916 17,3156 0,0000
Sai b 15 3,392 0,226
Téng cong 19 19,056

CV (%) = 23,80

Phu bing 35: Bang ANOVA ty 1¢ bénh trén bong khi xir Iy véi cac mat s6 thue khuin thé
khac nhau tai thoi diém 10 NSKLB

Nguén bién dong D6 tu do Tong binh Trung binh Giatri F XAac suit
phuong binh phuong
Nghiém thirc 4 1730,260 432,565 80,6181 0,0000
Sai s6 15 80,484 5,366
Téng cong 19 1810,744

CV (%) = 8,38

Phu bang 36: Bang ANOVA ty I¢ bénh trén bong khi xir 1y véi cic mit sé thwe khuén thé
khac nhau tai thoi diém 15 NSKLB

Ngudn biéndong  Potudo  'ongbinh o Trungbinh sl e e sudt
phuong binh phuong
Nghiém thuac 4 4883,235 1220,809 107,7456 0,0000
Sai sb 15 169,957 11,330
Tong cong 19 5054,058
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CV (%) = 8,96
Phu bang 37: Bang ANOVA ty 1¢ bénh trén bong khi xir 1y véi cic mét so thue khuin thé
khac nhau tai thoi diém 20 NSKLB

Ngudn bién dong Do ty do Tong binh Trung binh Giatri F XAc suét
phuong binh phuong
Nghiém thac 4 1947,588 486,897 92,5081 0,0000
Sai b 15 78,949 5,263
Téng cong 19 2026,538

CV (%) = 7,20

Phu bing 38: Bang ANOVA dién tich bén dwéi dwong cong tién trién bénh (AUDPC) khi
xir Iy v6i cac mat sé thue khuin thé khac nhau

Nguén bién dong D6 tu do Tong binh Trung binh Giatri F XAc suét
phuong binh phuong
Nghiém thac 4 836990,874 209247,719 138,6618 0,0000
Sai b 15 22635,756 1509,050
Tong cong 19 859626,631

CV (%) = 10,55

Phu bing 39: Bang ANOVA ty 1¢ bénh trén bong ciia cac thoi diém khao sat khi xir 1y véi
thue khuan thé tai thoi diém 5 NSKLB

Nguén bién dong D6 tu do Tong binh Trung binh Giatri F XAc suét
phuong binh phuong
Nghiém thac 3 1188,738 396,246 21,4793 0,0000
Sai sb 12 221,374 18,448
Tong cong 15 1410,112

CV (%) = 15,86
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Phu bing 40: Bang ANOVA ty 1¢ bénh trén bong ciia cic thoi diém khao sat khi xir ly véi
thure khuin thé tai thoi diém 10 NSKLB

N Tdng binh Trung binh L Lz
Nguon biendong Do tu do ong ol . ung bl GiatriF X&c suat
phuong binh phuong
Nghiém thirc 3 2059,258 686,419 29,5382 0,0000
Sai s6 12 278,860 23,238
Téng cong 15 2338,118

CV (%) = 15,25

Phu bang 41: Bang ANOVA ty I¢ bénh trén bong ciia cac thoi diém khao sat khi xir Iy voi
thue khuin thé tai thoi diém 15 NSKLB

s Téng binh Trung binh . o
Nguon biendong Do tu do ong . g GiatriF X4c suat
phuong binh phuong
Nghiém thac 3 2501,274 833,758 36,4184 0,0000
Sai s6 12 274,726 22,894
Téng cong 15 2776.000

CV (%) = 14,15

Phu bing 42: Bang ANOVA di¢n tich bén dwéi dwdng cong tién trién bénh (AUDPC) ciia
cac thoi diém khao sat khi xir 1y véi thue khuén thé

L Tong binh Trung binh o (2
Nguon bién dong Do tu do ong bl . ung bl Giatri F X&c suat
phuong binh phuong
Nghiém thic 3 442299,213 147433,071 36,0391 0,0000
Sai sb 12 49091,051 4090,921
Tong cong 15 491390,263

CV (%) = 22,49
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Phu bang 43: Bang ANOVA anh huwéng cia cac thoi diém khao sat thuc khuén thé dén

ty 18 hat chic trén bong

Téngbinh  Trung binh
Nguon bién dong Do tu do . GiatriF  Xac suét
phuong binh phuong
Nghiém thirc 3 5737,605 1912,535 95,5656 0,0000
Sai s6 12 240,153 20,013
Tong cong 15 5977,758

CV (%) = 6,37

Phu bing 44: Bang ANOVA mit s6 ciia thue khuan thé ton tai trén bong tai thoi diém 0 GSKXL

C Tong binh Trung binh . L
Nguon biendong Do tu do ong . g GiatriF X4c suat
phuong binh phuong
Nghiém thac 2 0,131 0,065 0,2330 0,0000
Sai s6 9 2,528 0,281
Téng cong 11 2,659

CV (%) = 6,16

Phu béng 45: Bang ANOVA mit s6 ciia thue khuin thé ton tai trén bong tai thoi diém 12 GSKXL

Tong binh

Trung binh

Nguén bién dong D6 tu do . GiatriF XAc suét
phuong binh phuong
Nghiém thirc 2 13,991 6,995 24,9745 0,0002
Sai s6 9 2,521 0,280
Tong cong 11 16,512

CV (%) = 6,11
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Phu bang 46: Bang ANOVA mit s6 ciia thye khuén thé ton tai trén bong tai thoi diém 24 GSKXL

Ngudn bién dong D6 tu do Tong binh Trung binh GiatriF XAc suét
phuong binh phuong
Nghiém thirc 2 14,042 7,021 4,2294 0,0507
Sai b 9 14,940 1,660
Téng cong 11 28,982

CV (%) = 19,10

Phu béng 47: Bang ANOVA mit s6 ciia thue khuin thé ton tai trén bong tai thoi diém 15 NSKLB

Nguédn bién dong Do tu do Tong binh Trung binh GiatriF X4c suat
phuong binh phuong
Nghiém thac 2 2,809 1,404 1,2608 0,3291
Sai s6 9 10,024 1,114
Téng cong 11 12,833

CV (%) = 18,79

Phu bang 48: Bang ANOVA ty 1€ hat bénh trén bong khi xir ly ciac nghiém thirc khac nhau

tai thoi diém 10 NSKLB vu Pong Xuén 2017-2018

Nguén bién dong b6 tu do Tong binh ‘Trung binh Giatri F X4c suét
phuong binh phuong

Lap lai 3 22,980 7,660 0,6360

Nghiém thtrc 3 658,917 219,639 18,2356 0,0004

Sai 56 9 108,400 12,044

Tong cong 15 790,298

CV(%): 15,89

Phu bang 49: Bang ANOVA ty 1€ hat bénh trén bong khi xir ly cac nghiém thirc khac nhau

tai thoi diém 15 NSKLB vu Pong Xuin 2017-2018

Nguén bién dong Do tuy do Tong binh ‘Trung binh Giatri F X4c suét
phuong binh phuong

Lap lai 3 107,035 35,678 1,5704 0,2633

Nghiém thtrc 3 526,710 175,570 7,7281 0,0073

Sai 56 9 204,466 22,718

Tong cong 15 838,211

CV/(%): 18,50
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Phu bang 50: Bang ANOVA ty I¢ hat bénh trén bong khi xir Iy ciac nghiém thirc khac nhau
tai thoi diém 20 NSKLB vu Pong Xuin 2017-2018

Téng binh  Trung binh binh

Ngu@)n bién dong Do tu do Giatri F X4c suét
phuong phuong

Lap lai 3 65,647 21,882 0,9884

Nghiém thurc 3 514,183 171,394 7,7414 0,0073

Sai s6 9 199,260 22,140

Téng cong 15 779,089

CV(%): 16,58%

Phu bang 51: Bang ANOVA dién tich bén dwéi dwong cong tién trién bénh (AUDPC) khi
xtr ly & cac nghiém thirc vu Pong Xuin 2017-2018

Tong binh  Trung binh binh

Ngué)n bién dong bo tu do Giatri F X4c suat
phuong phuong

Lap lai 3 887,985 295,995 0,1781

Nghiém thtrc 3 122847,023 40949,008 24,6376 0,0001

Sai s6 9  14958,479 1662,053

Tong cong

15 138693,487

CV(%): 20,79%

Phu bang 52: Bang ANOVA hiéu qua giam bénh khi xir ly & cac nghiém thirc khac nhau tai
thoi diém 10 NSKLB vu Pong Xuan 2017-2018

Tong binh  Trung binh binh

Nguén bién dong Do tu do Giatri F Xéc suit
phuong phuong

Lap lai 3 473,744 157,915 3,8226 0,0763

Nghiém thirc 2 161,244 80,622 1,9516 0,2224

Sai s6 6 247,867 41,311

Tong cong 11 882,855

CV(%):12,02%

Phu bang 53: Bang ANOVA hiéu qua giam bénh khi xir ly 6 cac nghiém thirc khac nhau tai

thoi diém 15 NSKLB vu Pong Xuan 2017-2018

Nguén bién dong bo tu do Té;flf;iz Trung blggubclzg Giatri F X4c suit
Lap lai 3 360,093 120,031 1,0475 0,4374
Nghiém thirc 2 75,869 37,934 0,3310

Sai s6 6 687,540 114,590

Tong cong 11 1123,501

CV/(%):22,70%
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Phu bang 54: Bang ANOVA hi¢u qua gidm bénh khi xir ly ¢ cac nghiém thirc khac nhau tai

thoi diém 20 NSKLB vu Pong Xuan 2017-2018

Ngu@)n bién dong Do tu do Tong binh  Trung binh binh Giatri F X4c suét
phuong phuong

Lap lai 3 2109,307 703,102 6,5549 0,0254

Nghiém thurc 2 456,019 228,010 2,1257 0,2005

Sai s6 6 643,586 107,264

Téng cong 11 3208,912

CV(%):24,50%

Phu bang 55: Bang ANOVA ty 1¢ hat chiic/bong khi xir Iy & cic nghiém thirc khac nhau lic

thu hoach vu Pong Xuén 2017-2018

Nguon bién Tong binh

Trung binh

dong bo tu do phuong  binh phuong Giatri F Xéc sut
Lap lai 3 12,201 4,067 0,7468

Nghiém thirc 3 91,128 30,376 5,5775 0,0193
Sai s6 9 49,016 5,446

Tong cong 15 152,345

CV (%) = 4,35

Phu bang 56: Bang ANOVA ning suit thue té khi xir Iy ¢ cic nghiém thirc khac nhau lic

thu hoach vu Pong Xuén 2017-2018

Neudnbiéndong ~ Pomdo onebimh o Trungbinh L Xéc suét
phuong binh phuong

Lap lai 3 0,288 0,096 0,8880

Nghiém thirc 3 1,136 0,379 3,4976 0,0629

Sai s6 9 0,974 0,108

Tong cong 15 2,398

CV(%):9,72

Phu bang 57: Bang ANOVA ty 1€ hat bénh trén bong khi xir ly cac nghiém thirc kh&c nhau

tai thoi diém 10 NSKLB vu Heé Thu 2018

N§1u6n bien D6 tu do Tong binh ‘Trung binh Gié tri F 4G Suit
dong phuong binh phuong

Lap lai 3 166,098 55,366  2,0073 0,1562
Nghiém thirc 5 405,519 81,104  2,9404 0,0480
Sai 6 15 413,742 27,583

Tong 23 985,359
CV=17,96
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Phu bang 58: Bang ANOVA ty 1€ hat bénh trén bong khi xir Iy ciac nghiém thirc khac nhau

tai thoi diém 15 NSKLB vu Heé Thu 2018

Nguén bien D6 tu do Tong binh ‘Trung binh Gié tri F X&C SUAt
dong phuong binh phuong
Lap lai 3 79,363 26,454 1,8191 0,1869
Nghiém thirc 5 297,455 59,491 4,0909 0,0153
Sai s6 15 218,134 14,542
Tong 23 594,952

Cv=12,14

Phu bang 59: Bang ANOVA ty 1€ hat bénh trén béng khi xir Iy ciac nghiém thirc khac nhau

tai thoi diém 20 NSKLB vu He Thu 2018

N};uén bien D6 tu do Tong binh ‘Trung binh Gié tri F 4G SUit
dong phuong binh phuong
Lap lai 3 74,221 24,740 1,2426 0,3292
Nghiém thirc 5 907,681 181,536 9,1178 0,0004
Sai sb 15 298,650 19,910
Tong 23 1280,552

Cv=12,2

Phu bang 60: Bang ANOVA dién tich bén dwéi dwong cong tién trién bénh (AUDPC) khi

xtr ly ¢ cac nghiém thirc vu Hé Thu 2018

N?uén bien 6 tur do Tong binh ‘Trung binh Gié tri F X&c suit
dong phuong binh phuong
Lap lai 3  13080,6 4360,218 1,8379 0,1836
Nghiém thirc 5 112362,2 22472,453 9,4723 0,0003
Sai sb 15  35586,6 2372,444
Tong 23 161029,5

Cv=17,34

Phu béng 61: Bang ANOVA mat s thure khuan thé trén bong tai thoi diém 0 gio' sau khi xir Iy

Nguon bién Doty Tongbinh  Trung binh o o
N . Giatri F X4c suat

dong do phuong  binh phuong

Lap lai 3 0,863 0,288 1,2297 0,3335

Nghiém thurc 5 86,301 17,260 73,7419 0,0000

Sai sb 15 3,511 0,234

Tong cOng 23 90,676

CV (%) = 18,17
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Phu bang 62: Bang ANOVA mit s6 thue khuén thé trén bong tai thoi diém 12 gio sau khi xir Iy

Nguon bién Doty Tongbinh  Trung binh L .
N . Giatri F X4c suat

dong do phuong  binh phuong

Lap lai 3 0,602 0,201 1,9043 0,1723

Nghiém thirc 5 77,571 15,514 147,2541 0,0000

Sai sb 15 1,580 0,105

Téng cong 23 79,754

CV (%) = 12,98

Phu bang 63: Bang ANOVA hiéu qua giam bénh khi xir ly ¢ cac nghiém thirc
khac nhau tai thoi diém 15 NSKLB vu Hé Thu 2018

N?uon bien D6 tu do Tong binh ‘Trung binh Gié tri F X&c suit
dong phuong  binh phuong

Lap lai 3 1716,888 572,296 1,3629 0,3010
Nghiém thac 4  2076,715 519,179 1,2364 0,3469
Sai s6 12 5039,009 419,917

Téng 19 8832,613

CV(%)=54,27

Phu béing 64: Bang ANOVA hi¢u qua giam bénh khi xir 1y ¢ cic nghiém
thirc khac nhau tai thoi diém 20 NSKLB vu Hé Thu 2018

N};uon bien P tu do Tong binh \Trung binh Gid tri F XAC SUAL
dong phuong binh phuong
Lap lai 3 1530,254 510,085 1,6962 0,2207
Nghiém thtc 4 1196,459 299,115 0,9947
Sai s6 12 3608,666 300,722
Tong 19  6335,379

CVv=50,73

Phu bang 65: Bang ANOVA ty 1¢ hat chic/bong khi xir Iy & cic nghiém thirc
khac nhau luc thu hoach vu Heé Thu 2018

N}guén bien 6 tu do Tong binh ‘Trung binh Gié tri F 4G SUAt
dong phuong binh phuong
Lap lai 3 166,834 55,611 0,2513
Nghiém thic 4  3639,333 909,833 4,1121 0,0252
Sai s6 12 2655,106 221,259
Tong 19  6461,273

CV=38%
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Phu bang 66: Bang ANOVA hiéu qua giam bénh khi xir ly ¢ cac nghiém thirc
khac nhau tai théi diém 10 NSKLB vu Hé Thu 2018

Nguén bién dong Téng binh

Trung binh

bo tu do phuong  binh phuong Giatri F Xac suat
Lap lai 3 55,263 18,421 0,4623
Nghiém thac 5 2575,537 515,107 12,9520 0,0001
Sai s6 15 596,558 39,771
Tong 23 3227,358
CVv=9,96

Phu bang 67: Bang ANOVA ming suat thue té khi xir Iy & cac nghi¢m thirc khac nhau lic

thu hoach vu He Thu 2018
NE;uon bien 6 tu do Tong binh ‘Trung binh Gié trj F 4G SUAL
dong phuong  binh phuong
Lap lai 3 14,418 4,806 26,3488 0,0000
Nghiém thirc 5 9,511 1,902 10,4291 0,0002
Sai 6 15 2,736 0,182
Tong 23 26,665

CVv=14,43

Phu bing 68: Bing ANOVA mit s6 ciia thwe khuén thé & thoi diém 24 gio' sau khi nhan

Téng binh

Trung binh

Ngudn bién don b6 tu do Giatri F XA4c suat
guon bien dong oH phuong binh phuong at ua
Nghiém thuc 3 3,227 1,076 37,7996 0,0000
Sai s 12 0,342 0,028
Téng cong 15 3,569

CV (%) = 1,65
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Phu bing 69: Bing ANOVA mit s6 ciia thwe khuén thé & thoi diém 48 gio' sau khi nhian

Nguén bién dong D6 tu do Tong binh Trung binh GiatriF XAc suét
phuong binh phuong
Nghiém thirc 3 3,578 1,193 16,6256 0,0001
Sai s6 12 0,861 0,072
Téng cong 15 4,438

CV (%)= 2,68

Phu bang 70: Bang ANOVA mit s6 ciia thwe khuén thé ¢ thoi diém 72 gio sau khi nhan

Nguén bién dong D6 tu do Tong binh Trung binh GiatriF XAc suét
phuong binh phuong
Nghiém thac 3 5,745 1,915 16,1901 0,0002
Sai s6 12 1,419 0,118
Téng cong 15 7,164

CV (%)= 2,68

Phu bang 71: Bang ANOVA mit sb cia thuc khuin thé & thoi diém 24 gio sau khi b tri

A peA e Poty  Tongbinh  Trung binh o .z
Nguon bién dong do phuong  binh phurong Giatri F Xac suat
Moi truong 1 2,176 2,176 31,7416 0,0001
Thoi gian cdy TKT 1 18,706 18,706 272,9088 0,0000
Mot truong x Thot gian 1 1,756 1,756 256140 0,000
cay TKT
Sai sO 12 0,822 0,069
Tong cong 15 23,459
CV (%): 3,03

Phu bang 72: Bang ANOVA mét s6 ciia thuc khuan thé & thai diém 36 gior sau khi b tri

A 1A an bo tu Tong binh  Trung binh L Lz
Nguon bién dong do phuong  binh phirong Giatri F X4c suat
Moi trudng 1 3,803 3,803 32,4769 0,0001
Thoi gian céy TKT 1 9,610 9,610 82,0783 0,0000
M trudng x Thoi gian 1 5,760 5,760 49,1957  0,0000
cay TKT
Sai sb 12 1,405 0,117
Tong cong 15 20,578

CV (%): 3,89

163



Phu bang 73: Bang ANOVA mét sb cia thuc khuin thé é thai diém 36 gior sau khi b tri

Nguon bién dong DQ&Y Togﬁlgﬁg b-;-r:EHI?h?rl(?:g Giatri F Xéc suét
Mai trudng 1 1,562 1,562 90,4458 0,0097
Thoi gian cdy TKT 1 5,062 5,062 30,6045 0,0001
Mbi truong x Thoi gian 1 1,690 1,690 10,2166 0,0077
cay TKT

Sai sb 12 1,985 0,165

Téng cong 15 10,300

CV (%): 4,99

Phu bang 74: Bang ANOVA anh hwéng ciia OD dén mét s6 thuc khuan thé & thoi diém 6 gio

o i Téngbinh  Trung binh o o
Nguon bién dong D9 tu do . Giatr1 F  Xéac suat
phuong binh phuong
Nghiém thtrc 2 0,064 0,032 6,6170 0,0304
Sai s 6 0,029 0,005
Téng cong 8 0,093

CV (%) = 21,93

Phu bing 75: Bang ANOVA inh huéng ciia OD dén mat s6 thue khuan thé ¢ thoi diém 24 gio

N X Tong binh Trung binh o o
Nguodn bién dong DJ tu do . Giatri F  Xac suat
phuong binh phuong
Nghiém thuc 2 0,783 0,391 49,7635 0,0002
Sai s6 6 0,047 0,008
Téng cong 8 0,830
CV (%) =6,94
Phu bing 76: Biang ANOVA mat s6 thuc khuin thé ¢ thoi diém 6 gio
N X Téngbinh  Trung binh o o
Nguodn bién dong DO tu do . Giatri F Xac suat
phuong binh phuong
Nghiém thic 2 0,771 0,386  3,3722 0,1043
Sai s6 6 0,686 0,114
Tong cong 8 1,458

CV (%) = 3,86

164



Phu bang 77: Bang ANOVA mit s6 thwe khuin thé ¢ thoi diém 24 gio

Téng binh  Trung binh

Nguén bién dong D6 tu do Shuong binh phuong GiatriF  Xéc suét
Nghiém thirc 2 1,521 0,761 83,2832 0,0000
Sai 86 6 0,055 0,009
Téng cong 8 1,576

CV (%) =1,01

Phu bang 78: Thoi diém va liéu lweng sir dung céc loai thudc hoa hoc (trir sdu + thudc trir
nam) caa ndng dan trén rudng thi nghiém

Thoi diém Tén thuéc Liéu lwong
2 NSKS Sofit 300EC 55ml/ binh 20 lit
25 NSKS BOOM FLOWER-n 35ml/ binh 20 lit
Filia 525SE 25ml/binh 20 lit
35 NSKS VALIDACIN 5l 30ml/ binh 20 lit
Filia 525SE 25ml/binh 20 it
43 NSKS Tilt Super 300EC 12ml/binh 20 lit
BOOM FLOWER —n 35ml/ binh 20 lit
Filia 525SE 25ml/binh 20 lit
50 NSKS Tilt Super 300EC 15ml/binh 20 lit
BOOM FLOWER —n 35ml/ binh 20 lit
Amistar Top 250SC 20ml/binh 20 it
65 NSKS
Chess 50WG 16g/binh 20 lit
Tilt Super 300EC 15ml/binh 20 lit
78 NSKS Filia 525SE 25ml/binh 20 lit

- Bon phan: dugc chia lam 3 thoi diém bon phan véi cac loai phan Urea, DAP, Kali,
NPK (20-20-15). Thoi diém bén phan va luong phan duoc trinh bay trong Bang 79 sau:
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Phu bang 79 : Thoi diém va liéu lweng bén phan
Liéu luong Thoi diém bon phan (NSKS)

Loai phan (kg/1000 m?) 8 20 47
Urea 18 5 8 5

DAP 10 5 5 :

Kali 6 . : 6

NPK (20-20-15) 5 . 5 :

Phu bang 80: Thoi diém va lwong phan bén trong ca va Hé Thu sém 2018

o Liéu lwong Thoi diém bon phan (NSKS)
Loai phan "
(kg/1000 m?) 10 20 30
Urea 15 5 5 5
DAP 10 5 5 -
Kali 5 - - 5
NPK
5 - 5 -
(20-20-15)

Ghi chu: - khdng bon phan.
Phu bang 81: Thai diém va liéu lwgng cac loai thudc trir cé, sdu va bénh do nam vu
He Thu s¢m 2018

Thoi diém Loai thudc sir dung va liéu lwong  Hoat chat
02 NSKS Sofit 300EC (70ml/ 25 lit) Pretilachlo, Fenclorim
25 NSKS BOM FLOWER -n (30ml/binh 16 lit)  Nitro benzen
32 NSKS VALIDACIN 5L (0,7-1,1 lit/ha) + Validamycin + Tricyclazole,
Filia 525SE (25ml/binh 25 lit) Propiconazole
40 NSKS Filia 525SE + Tilt Super 300EC Tricyclazole, Propiconazole +
(15ml/binh 25 lit) Difenoconazole,

Propiconazole
50 NSKS Filia 525SE + Tilt Super 300EC + Tricyclazole, Propiconazole +
BOM FLOWER —N Difenoconazole,
Propiconazole + Nitro benzen
60 NSKS Amistar Top 250SC (25ml/binh 25 lit) Azoxystrobin, Difenoconazole

+ Chess 50WG (20g/binh 25 lit) + Pymetrozine
70 NSKS Amistar Top 250SC Azoxystrobin, Difenoconazole
78 NSKS Tilt Super 300EC + Filia 525SE Difenoconazole,

Propiconazole + Tricyclazole,
Propiconazole

Ghi chd: Rugng thi nghiém khdng dung thuac trar vi khudn
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Phu bang 82: Két qua phan lap vi khuan Burkholderia glumae ¢ mét sé6 tinh PBSCL

STT Chuing vi khuan Dja diém thu mau
1-2 BurCT1, BurCT2 Truong Thanh — Thoi Lai — Can Tho
3-4 BurCT3, BurCT4 Théi Thanh — Théi Lai — Can Tho
5-7 BurCT5, BurCT6, BurCT7 Phuong Long Hung — O M6n — Céan Tho
8-10 BurCT8, BurCT9, BurCT10 Phu6c Thoi — O Mén — Can Tho
11-17 gﬂmgiéz BurBAlg?ggdr A GBl‘;rAGl& BUrAG14, | vinh Khanh — Thoai Son — An Giang
18-19 BurVL18, BurVL19 Mang Thit — Vinh Long
20-22 BurVL20, BurVL21, BurVL22 Long Ho — Vinh Long
23 BurTVv23 Tan Son — Tra CU — Tra Vinh
24 BurTV24 Thong Hoa — Cau Ké — Tra Vinh
25-27 BurTV25, BurTV26, BurTV27 TT Cau Ké — Tra Vinh
28-34 gﬂmgggz Bur‘il“ég'gﬁm G%‘irHG%’ BUrHG3L, | 141 Binh — Phung Hiép — Hau Giang
35 BurST35 Théi An — Tran Dé — Séc Tring
36-37 BurST36, BurST37 Liéu TG — Tran Dé — Soc Trang
38-40 BurST38, BurST39, BurST40 Trung Binh — Tran Dé — Soc Trang
41-44 BurBL41, BurBL42, BurBL43, BurBL44 Hong Dan — Bac Liéu
45-51 23;83518 23:8?51(13 BurDT47, BurDT48, BurDT49, Huyén Thap Mudi — Ddng Thép
52-55 BurKG52, BurkG53, BurKG54, BurkKG55 Thanh Hung — Gidng Riéng — Kiéng Giang
56-58 BurKG56, BurkG57, BurKG58 Phuéc Thanh — Gidng Riéng — Kiéng Giang
59-60 BurKG59, BurKG60 Ngoc Triic — Gidng Riéng — Kiéng Giang




Phu bang 83: Két qua phan lap thuc khuin thé & mét sé tinh DBSCL

STT Ki hiéu Dia diém thu mau

1-4 ®BurCT1a, ®BurCT1b, ®BurCT2a, ®BurCT2b, Truong Thanh — Théi Lai — Can Tho

5-8 ®BurCT3a, ®BurCT3b, ®BurCT4a, ®BurCT4b Théi Thanh — Théi Lai — Can Tho

9-16 ggﬁ;g%;i’ OBurCT5b, ®BurCT5¢, ®BurCT6a, ®BurCT6b, ®BurCT6c, ®BurCT7a, Phuong Long Hung — O Mén — Cén Tho

17-21 | ®BurCT8a, ®BurCT8b, ®BurCT9, ®BurCT10a, ®BurCT10b Phudc Théi — O Mon — Can Tho
OBurAGlla, ®PBurAG11b, ®BurAG12a, ®PBurAG12b, ®PBurAG13a, ®PBurAG13b, . )

22-35 | ®BurAGl4a, PBurAG14b, ®BurAG15a, ®BurAG15b, ®BurAG16a, ®PBurAG16b, Vinh Khénh — Thoai Son — An Giang
OBurAG17a, ®PBurAG17b

36-38 | ®BurVL18a, ®BurVL18b, ®BurVL19 Mang Thit — Vinh Long

39-44 | ®BurVL20a, ®BurVL20b, ®BurVL21a, ®PBurVL21b, ®BurVL22a, ®BurVL22b Long Hd— Vinh Long

45-46 | ®BurTV24a, ®BurTV24b Thong Hoa — Cau Ké — Tra Vinh

47-52 | ®BurTV25a, ®DBurTV25b, ®BurTV26a, ®PBurTV26b, ®BurTV27a, ®PBurTV27b TT Cau Ke — Tra Vinh

) ®BurHG28a, ®BurHG28b, ®BurHG29a, ®BurHG29b, ®BurHG30a, ®BurHG30b, A Rinh A TTAN (N

5364 | pBurHG3 1a, ®BurHG3 1b. ®BurHG32a, BurHG32b, GBurHG33, GBurHG34 Tan Binh — Phung Hiép - Hau Giang

65-66 | ®BurST35a, ®BurST35b Thoi An — Tran Dé — Séc Tring

67-69 | ®BurST36a, ®BurST36b, ®BurST37 Liéu T4 — Tran D& — Séc Tring

70-74 | ®BurST38a, ®BurST38b, ®BurST39, ®BurST40a, ®BurST40b Trung Binh — Tran Dé — Soc Trang

) OBurBL41a, ®BurBL41b, ®BurBL42a, ®BurBL42b, ®BurBL.43a, ®BurBL43Db, A A ‘A

7582 | LBurBL44a, ®BurBL44b Hong Dan — Bac Licu
®BurDT45a, ®DBurDT45b, ®BurDT46, ®BurDT47a, ®BurDT47b, ®BurDT48a, .

83-97 | ®BurDT48b, ®BurDT49a, ®BurDT49b, ®BurDT49¢, ®BurDT50a, ®BurDT50b, Huyén Thap Muoi — Dong Thap
OBurDT50¢, ®PBurKG51a, ®PBurKG51b,

08-106 OBurKG52a , ®BurKG52b, ®BurKG53a, ®BurKG53b, ®BurKG54a, ®BurKG54b, Thanh Hung — Gidng Riéng — Kiéng
OBurKG54c, ®BurKG55a, DBurKG55b Giang

107-111 OBurKG56a, @PBurKG56b, ®BurKG57, ®BurKG58a, ®BurKG58b Phudc Thanh — Giéng Riéng — Kiéng

Giang
112 ®BurkKG59 Ngoc Truc — Giong Riéng — Kiéng

Giang




Phu bang 84: Kha niing ky sinh cia 115 dong thwc khuan thé Déi véi 60 chiing vi khuan Burkholderia glumae
phan 1ap & mét s6 tinh PBSCL

STT Bur Téng
TKT 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 (1)
1 ®BurCTla + + - — - - -+ - - - - - - - - - - - - - 3
2 ®BurCTlb - - — — + e 2
3 ®BurCT2a - + - — - - - - - - -+ - - -+ 4
4 ®BurCT2b - - - — - - - - - - - -+ - -+ 3
5 OBurCT3a - - - - - e T T 4
6 ®BurCT3b - - — — - -+ - - - - -+ - -+ 4
7 ®BurCT4a - - - - + + - - - - - - - 4+ + - - o+ - o+ + o+ 8
8 ®BurCT4b - - - + + -+ - - - + + - + + - - + - 4+ + + 12
9 ®BurCT5a - - - + + - - - - -+ + - 4+ - - - 4+ + + - + 9
10 ®BurCTSHh - - - + -— - - - - - + + - + - - - + - + + + 8
11  ®BurCT5c -+ - - - - -+ -+ o+ - -+ 6
12 o®BurCT6a - - - - + - - - - - - - -+ - -+ -+ 4+ o+ o+ 7
13  ®BurCT6b - — + + - - - — + + - + - 4+ - + - — + — + + 10
14 ®BurCT7a - — — + + - -+ - -+ + - + - - -+ + + + + 1
15 ®BurCT7b + + — — + -+ - - + - - 4+ + - - - 4+ - + + + 11
16 ®BurCT8a - - - - = - - = = = — — — — — — — — — — + + 2
17 ©®BurCT&8 - - - — - - - - - - - - - - - - - - == - - 0
18 OBurCT9 - - - - - - - - - - - - - - - - - - - o+ - 1
19 ®BurCT10a - + - — - - - - - - - - - - - - - -+ 2
20 ®BurCT10Ob - + - — - e 3
21  ®BurAGlla + - - — - e 4
22  ®BurAGIIb - - - — - e 2
23  O®BurAGl2a - - - — - A 1
24  OBurAGI2b - - - - - e A 1
25 O©®BurAGl3a - + - - - - - - - - - - - - - -+ - -+ - - 3




STT 1R BUr 4 2 3 4 5 9 10 11 12 13 14 15 16 17 18 19 20 21 22 T("l‘;g
26 O®BurAGI3®b - + - - - T 3
27 OBurAGl4a - - - — -— e 1
28 ®BurAGl4b - - - - -— - - - - - - - - - - - - - 0
29 ®BurAGl5a - + - - -— e 1
30 ®BurAGISb — + - - - .-
31 ®BurAGléa - - — — + + - - - - 4+ - - - -+ o+ o+ 4+ 7
32 ®BurAGl6b - - - + + + — + + - + - - - 4+ + + - + 10
33 O®BurAGl7a + + + + + — 4+ + + + + + + + + + + + + 19
34 ®BurAGl7b + - + — + - - + + + + + + - + + + o+ 14
35 ®BurVLI8 - - + — - + - - + - - - - - - - - - _ 4
36 ®@®BurVLI& + - + — - + - - + - - - - - - - - - _ 4
37 ®BurVLI9 - - - - -+ - - - - — - - - - _ 2
38 ®BurVL20a + - + + + - - - 4+ - + + + - + + + 4+ + 13
39 ®BurVL20b - — + + + - - -+ - 4+ - + - -+ + - o+ 9
40 @®BurVL2la + + + + -— + + + - - - - -+ o+ - -+ _ 10
41  ©®BurVL2lb + - + - + - 4+ - - - -+ -+ 6
42 ®BurVL22a + - - — + + — + - 4+ + - + + + - + + + 12
43  OBurVL22b + - + 4+ - + + + + + + - 4+ 4+ + + + 15
44  ®BurTV24a - - - - - - - - - - - -+ - 1
45  OBurTV24b - - - - -4 - -4+ —3
46 OBurTV25a + + — + + + + + + + + 4+ 4+ + + + + + + 19
47  ®BurTV25H - - — + + - — + + + + + - - + + - + + 11
48 ®BurTV26a - + - — - i )
49 @®BurTV26b - + — — - - =




STT Bur 1 Tong
TKT 2345678910111213141516171819202122(1)

50 ®BurTV27a ¥y o+ -y 3
51 ®BurTV27b - - - - -+ 4+ - - - - - - - - - - - - - - 2
52 ®BurHG28a - - — — — — — — — o+ - - - = 1
53 ®BurHG28p - - — — — — — 4+ - - - - - - 1
54 ®BurHG29a + - — + 4+ + + - + 4+ 4+ + + + + 4+ o+ o+ o+ o+ - o+ 18
55 ®BurHG29b + - — + - 4+ 4+ - — + 4+ 4+ + + + + - + + + - o+ 15
56 ®BurHG30a - - -+ - - - - - - - -+ -+ = === == 3
57 ®BurHG30b + - + — — — — — + - - - - - -4+ - - - = - - 4

58  OBwHG3la - - — — + — — — — — - % 4+ o o o 3

59 ®BurHG31b - - - — — — — — — - - - - _ + - 3+ _ )
60 @®BurHG32a - - + + + - - — — — + + + + + + - + + + - 4+ 13
61 ®BurHG32b + + + + + - + - + - - - - - — + + + + + + - 13
62 ®BurHG33 e )
63 ®BurHG34 e 1
64 ®BurST35a B T T e T T T 8
65 ®BurST35b e 3
66 ®BurST36a + + - - - - — - - — 4+ 4+ + + - - - - 4+ + + + 10
67 ®BurST36b + + - - - - — - - — 4+ 4+ - + 4+ - - 4+ + + + + 11
68 OBurST37 T S— 5
69 ®BurST38a - - — — + - - - - - - 4+ - - - - - 4+ - 4+ + - 5
70 ®BurST38b - — — + + + - - - - + 4+ + + + - - 4+ + + + + 13
71 ®BurST39 T T T T S - 5
12 OBurST40a - - - + + + - - - -+ + + + - 4+ - + + -+ 11
73 ®BurST40b - - =+ - - - - - - - - + 4 e S 5
74 OBurBL4la - - - + + - - — — — + + + + - + - 4+ + + + + 12




Bur Téng

STT 1R 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 (1)
75 ©®BurBL4lb - — — + + — — — — — 4+ 4+ o+ o+ o+ o+ - o+ o+ o+ - o+ 12
76 ®BurBL42a - - - + — — — — — — 4+ 4+ + 4+ 4+ + - + + - + + 11
77 ®BurBI42b - - - + - — — — — — 4+ 4+ + + + + - + + - + + 11
78 O®BuBL43a - - - + — — — — — — 4+ + + + 4+ + - 4+ + - + - 10
79 O®BuBL43b - - - + - - — — — — 4+ 4+ + + + + - 4+ + - + + 11
80 ®BurBlL44a - - - + - - - - - - 4+ - - - - - + 4+ + + - 6
81 ®BurBL44b - - - + + - - - — — + + + + + - - 4+ + + + + 12
82 ®BurDT45a + - — — — — — — - - - - - - - - = -+ - )
83 O®BurDT45» + - - — + - — — — - - - - - - 4+ - - - - - - 3
84 O@BurDT46 + + + + + + + — 4+ + — + + + + + + + + + + + 20
85 ®BurDT47a + + + + + + + — + + + + + + + + — 4+ + + + + 20
86 ®BurDT47b + + + + + + + — — + + + — 4+ — — 4+ — + + + + 16
87 ®BurDT48a + + + + + — 4+ — — — + + + + + — + + + + + + 16
88 ®BurDT48b + + + + + + + — — + + + + + + + - - + + + + 18
89 ®BurDT49a + - + + - - 4+ 4+ + - 4+ o+ o+ - o+ o+ -+ o+ 13
90 ®BurDT4% - - — + + — — — — — + + + 4+ 4+ + - + + - + + 12
91 ®oBurDT502a - - - — — — — - - — — — + + + — + _ _ + + + 7
92 ®BurDT50b - + — — — — - - - - - - - - - -+ = = = - 2
93 ®BurDT50¢ + + + + + — 4+ — + + + + + + + + + + + + - + 19
94 ®BurKG5la + + + — + — — — + + - - + 4+ - - o+ - 4+ 10
95 O®BurKG51lb - - + - - — + — — + -+ - o+ o+ o+ - - - - - 7
96 O®BurKG52a + + + + + + — + + + + + + o+ + + + + - o+ 18
97 ®BuKG52b - - - + + - - - — — + + - + - - - + + - + + 9
98 OBurKG53a + - — — - _— _— _— + _ _ + + o+ 6
9 @®BurkKG53b + - - - _ _ _ _ + _ _ ¥ - - o oo+ o 4




Bur

STT T1kT 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 1)
100 ®BurKG54a - - - e T 2
101 ®BurKG54b + - - T 2
102  ®BurKGS55a + - - - - - - -+ - -+ - -+ - 4
103  ®BurKG55b - - + - - - -+ - ¥+ - - -+ - 7
104 PBurKG56a + + 4+ -+ - -+ - - -+ o+ - = = - 7
105 ®BurKG56b + + o+ - + + + 4+ 4+ + + + + + + - - 16
106 ®BurKG57 . -+ - - - - -+ - - - - - 2
107 ®BurKGS58 . - - - - - -+ o+ - - - - - - 2
108 ®BurKG59 - - - - - - - - - - - - - - - - 1
109 ®burKG60 - - - + - - - + - 4+ - - + - o+ - - 5
110 ®BurVL34 + o+ 4+ + + - - + + + + - + + + + + 17
111 ®BurVL39 + o+ - + + - - + + + + - 4+ + + + + 15
112 ©®BurAGS5S8 + + - + + - - + + 4+ + - 4+ + + + o+ 17
Tong 35 32 27 43 45 20 25 27 26 36 45 43 59 40 42 25 51 45 45 62 55




Bur Tong
STT T 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 @)
1 ®BurCTla - - + - - - - - 4+ - - - -+ 3
2 ®BurCT1b - - + - - -+ - + - - - - 3
3 ®BurCT2a + o+ - + + + + + - + + 4+ + + + + - + o+ 18
4 ®BurCT2b + + - + + + + + - + + + - + - - - + o+ 14
5 ®BurCT3a - - = - - - + - - + -+ -+ - - -+ o+ 6
6 ®BurCT3b - - = - — + + + - + + + - - - - -+ o+ 8
7 ®BurCT4a - - - + + + - + - + + 4+ + + + + - - + 12
8 OBurCT4b + + - + + + + + - + + + + + + + - + o+ 16
9 OBurCT5a + + - + + - - + - + + + + + - - -+ o+ 12
10 ®BurCT5b + + - + 4+ + + + - + + 4+ + + + - - o+ o+ 16
11 OBurCT6a + - - - - - + - - + - - - - - -+ o+ 5
12  ®BurCT6b + - - - + + + + - 4+ + 4+ + + + + - o+ o+ 16
13  ®BurCT7a + + - + + + - + - + + + + + + + - o+ o+ 16
14  ®BurCT7b + + - + + + + + - o+ + + + + + - - + + 17
15 ®BurCT8a -+ - - - - + - - + - -+ - - -+ o+ 6
16  ®BurCT8b - - = + - - o+ - - - _ o+ 4
17 OBurCT9 - - - - - 4+ - - - -+ - + - - - 4+ + 5
18 ®BurCT10a + - - - - + + - 4+ - - — _ _ o+ 5
19 O®BurCT1IOb - + - S T - - -+ 4
20 OBurAGlla - - + P — - - - 1
21  OBurAGllb - - + - - -+ - - - - - - 2
22 ®BurAGl2a - + - - - - - - - -+ - o+ o 3
23  ®BurAGI2b + - - - - - - - - _ T 3
24  ©®BurAGl3a - - - P - - - - - 0
25 ®BurAGI3b - - - L - - - - o )




STT TKT Bur 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

Téng
)

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

OBurAG1l4a
OBurAG14b
OBurAG15a
OBurAG15b
OBurAG1l6a
OBurAG16b
OBurAGl7a
OBurAG17b
O®BurVL18a
®BurVLI18b
®BurVL19
®BurVL20a
OBurVL20b
O®BurVL21a
®BurVL21b
O®BurVL22a
OBurVL22b
OBurTV24a
OBurTV24b
OBurTV25a
OBurTV25b
®BurTV26a
OBurTV26b
OBurTV27a

+ +

+ + +

+ +

+ + +

+ +

+ +

I+ +

+ + +

+ + +

2

© 00 W o1 N

oD OOMNOWROOUYL

Nw s




Bur Téng

STT kT 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 @)
50 ®BurTV27b - - — — - - - - e 0
51 ®BurHG28a - - - - - - - - - - - - - -+ - - === - 1
52 ®BurHG28b - - — — - - - - - -+ - == 1
53 ®BurHG29a + + - + + + + - - — 4+ + - + - + - - - - - 10
54  ®BurHG2% + + - + + + + + + - + - - + - - - 4+ - - - 11
55 ®BurHG30a - - - — — — — - - - 4+ - - 4+ - - - + - - - 3
56 ®BurHG30 - - — — - - - - - - - - - = 0
57  ®BurHG3la - - - - - - - + - - - - -+ - + - - o+ - 4
58 ®BurHG31b + - - — — - - + - - - - - - - -+ o 3
59 ®BurHG32a - + — + + + + + 4+ - + - + 4+ + + + + - + - 16
60 ®BurHG32b - + — + + — + 4+ + - + + + + + + - + - o+ - 15
61 OBurHG33 + - - - - - - -+ - - - - == )
62 OBurHG34 e 3
63 ®BurST3%a - —- — + + + + - - - + - - 4+ o+ + - o+ - o+ o+ 11
64 OBurST35p + + — + + + + + -+ + - + o+ + -+ - 4+ o+ 15
65 OBurST36a + + - 4+ - + + - - - 4+ - -+ + o+ - o+ - + o+ 13
66 ®BurST36b + + - o+ O+ + o+ - - -+ - -+ o+ o+ -+ -+ o+ 14
67 ®BurST37 e 1
68 ®BurST38a + - — — - - - + - - - - - - -+ = === 2
69 ®OBurST38 + + — + + + + + - — 4+ 4+ + — + + + + - + 16
70 ®BurST39 U 3
71 ®BurST40a - + - - — + + + - + - - - -+ - - - — o+ 7
72 OBurST40b - + — + + — + - + - + - - - - - - - - = = 6
73 ®BurBL4la + + - + + + + - + - + + + + + - - + - + - 14
74 OBurBI41b + + — — + + + 4+ + - + - - 4+ - o+ - - - o+ — 11




Bur Téng
STT %\ 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 @)
75 ®BurBL42a + + - — — — 4+ + + - + - 4+ - - 4+ - - -+ - 9
76 @®BurBL42b - + — — + + + — 4+ - + - — 4+ - + - + - + - 10
77 ®BurBL43a + + - — — + 4+ + + - + - - - - - - - - o+ - 8
78 ®@®BurBL43b - + — — + + + — 4+ - - - - + - + + - 4+ 9
79 ®BurBl44a + - - - — — — + - - + - - - - - - - - - - 3
80 ®BurBL44b + + — + + + + + — - 4+ + - + + + - + - + + 15
81 ®BurDT45a - - - - — — — - + - - - - - - - 4+ - - + - 3
82 O®BurDT45 - - - — — — — - + - - - - - - - 4+ - - - - 2
83 @®BurDT46 + + - + - — + + + - + — + + - - + - - + - 11
84 ©®BurDT47a + + - + — + + + + + + — 4+ + + + + + - + + 17
85 ®BurDT47b + + — + + + + + + — + - + + + + + - - + - 15
8¢ ®BurDT48a + + - + + — + + + — + + + + + + + + - + - 16
87 ®BurDT48 + + — — + + 4+ - o+ -+ + - o+ _ 9
88 ®BurDT49a - - — + — + 4+ — + — + — + + 4+ + + + - 4+ + 13
89 ®BurDT49b - - + + - + - 4+ + - + - -+ o+ 8
90 ®BurDT49%¢ + + — — — + + + + — + - + + + - + - - + - 12
99 ®BurDT50a + - - — — + + + — — + + + + + + + + - + 13
92 O®BurDT50b - - — + + + + + + — + + + + + + + + - + - 15
93 O®BurDT50¢ + + — + + + + — + — + + + + + + + + - + + 17
94 ®BurkG5la + + - - — + -+ - + - - + + - o+ - - - - 8
95 ®BurKG51b - - - — — — — + — - - - - - - + - - - + - 3
96 @®BurKG52a + + - + + + + + + - 4+ - + + -+ - - - - 12
97 ®BurKG52b + + — 4+ — + + + — - + + - - - - - - -+ o+ 10
9¢ ®BurkKG53a + - - - - - - - - - - - 4+ - + - - - - - - 3
99 ®BurKG53%b - - - - — — — - - - - - - - - -+ - - - - 1




STT 1T BUr 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 T("Z‘;g
100 OBurKG54a - + - - - = S — - - - - - + — + + 4
101 @®BurkGs4b - + - - — — — — — - 4 - P 4
102 ®BurKG55a + + - — 4+ — 4+ — - % - + 6
103 ®BurkG55%b + - - - — — — — - - - - - - - - - + 2
102 ®BurkG5%6a - - - - — — — + - - - + - - - - - - - _ 2
105 ®BurKG56b - _ 0
106 ®BurkG57 - - + - — — 4+ — — — — - L 3
107 ®BuwKG58 - - - — — - 44w o 3
108 ®BurkG%9 - - + - — — — - - - - - - - - - - - _ 1
109 ®BwrkKG60 - - - — — + — + 4+ — 4+ -~ 4 ~ 5
110 ®BurVL34 + + - - — 4+ + 4+ - + - - + + + + - + + o+ 13
111 ®BurVL39 + + - + - + + + - + + + + + + + + + + 16
112 ®BurAG58 - + — + — + + + + 4+ + 4+ + 4+ + + o+ o+ + + 17
49 46 10 28 35 46 49 54 44 9 61 21 37 54 45 49 40 36 58 36




STT Bur Téng Téng

TK 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 3) 14243
1 ®BurCT1a - - - - - - - - - - - - - - - - 0 6
2 ®BurCT1b - - - - -+ - - - e 1 4
3 OBurCT2a -+ + + o+ - - - - - - - - - = = - 4 26
4 OBurCT2b -+ o+ - - - - - - - - - - - = = 2 19
5 OBurCT3a e 0 10
6 ®BurCT3b -+ + + - - - - - - - - - - - - _ 3 15
7 ®BurCT4a -+ + + + - + + + + + - -+ - - 4+ 11 31
8 ®BurCT4b - + + + + - + + + + + + + + - o+ 0+ 14 41
9 OBurCT5a o T S S 7 28
10 ®BurCT5b - + + + + - 4+ + + + + + + + - + o+ 14 38
11  ®BurCTé6a -+ + - - - - 4+ + - 4+ + + + - + - 9 21
12 ©BurCT6b -+ + + + - - + + 4+ + + + + - - + 12 38
13 ®BurCTé6c - + + + + - + 4+ + + + + - 4+ - - - 11 19
14  ®BurCT7a - - - 4+ 4+ - - + + + + - - o+ - - + 8 35
15 ®BurCT7b -+ + + + + + 4+ + - + - + + + + + 14 42
16  ®BurCT8a -+ + - - - 4+ + + + + - + + - - + 10 18
17  ®BurCT8b - + + - - - 4+ 4+ 4+ 4+ + - + + - - + 10 14
18 OBurCT9 T < s x s 8 14
19 o®BurCT10a - - — — — — — — 4+ - - - - - - - = 1 8
20 ®BurCTIOb - - — — — — — — + - - - - - - - - 1 8
21  ®BurAGlla - - - — — - - - - - - -+ - - - 1 6
22  ®BurAGIl - - - - - - - - - - -+ - - - - 1 5
23  O®BurAGl12a - - - — — — - - 4+ - + + - - - - - 3 7
24  OBurAGI2b - - - - — — — - + - 4+ + - - - - - 3 7
25 ®BurAGl3a - - — — — - - - 4+ - - - - - + - - 2 5




ST TBur 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 T(‘g)‘g 1T+Ozllg3
26  OBurAG13b - - - - - - _ o _ o o+ o+ 2 7
27 ©®BurAGl4a + - - — - - - + - + 4+ - - - + - 5 8
28 O@®BurAGl14b + - - — - - - - - + 4+ - - - + - 4 6
29 ®BurAGl5%a - - - - - e 0 6
30 ®BurAGISHh - - - - - e 0 4
31 ®BurAGléa - + + + + + + + + + - -+ - ¥ 11 26
32 ©®BurAGl6b - + - - + - + - - - - - 4+ - + + 6 o5
33 ®BurAGl7a - + + — - + + + o+ o+ - -+ - 8 37
34 OBurAGl7b - + + - - - + + + + - - 4+ + - + 9 28
35 ®BurVL18a - + - — - + + 4+ - 4+ + - + - 4+ - 8 12
36 ®BurVL18 - + + - - -+ o+ o+ - - - - - - 5 9
37 ®BurVLI9 - - - - + - 0 4
38 ®BurVL20a - + + — - + + + + + - -+ - -+ 9 25
39 O®BurVL20b - + + - - - -+ - - - - -+ - o+ 5 14
40 ©®BurVL2la - + + + + -+ + o+ o+ 4+ - o+ o+ - 12 26
41  O®BurVL2lb - + + + — + + + + 4+ - - + - _ 9 21
42  ©®BurVL22a - + + + + -+ + + + + + + - + 4+ 13 33
43 OBurVL22b - + + - - + - + + - - 4+ o+ - - o+ 8 27
4  OBurTV24a - - + — + + - + o+ + o+ - - -+ 8 13

45 OBurTV24b - + - + + - + + + - + - -+ 8 17
46  ®BurTV25a - + + + + + + o+ - - + + + 4+ + 13 48
47 ®BurTV25b - + + + + + + + + 4+ - - 4+ - o+ 11 35
48 ®BurTV26a + - - — - - 1 6
49  DOBurTV26b - — . - 0 4




Bur Tong Tong

STT T 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 3) 14243
50 ®BurTV27a - - — — — + — — — - - - - - + - - 2 5
51 ®BurTV27b - - — — — + — — — - - - - - 4 - - 2 4
52  ®BurHG28a - - - — — - _— - - - - o+ - - - o+ 2 4
53 OBurHG28b - - — + — - - - - - -+ - - -+ 3 5
5  ®BurHG29a - - - - - — — — — - - - - - - - - 0 28
55  ®BurHG29% - - - — — + — — — - - - - - + - + 3 29
56 ®BurHG30a - - + + — — + — + + - - - 4+ + - 7 13
57  ®BurHG30L - - - - - + — — + + — - - - + - - 4 8
58 ®BurHG3la - - - - - - + + + + - - - 4+ - - - b 12
59 ®BurHG31b - - - — — — + + + + - - - 4+ - - - 5 10
60 ®BurHG32a - - + + - — + — + — — — - 4+ - - 4 6 35
61 ®BurHG32b + + - + + + - - - — - - - - - - - 5 33
62 ®BurHG33 - - — — - + + + + - - -+ + - o+ 7 11
63 ®BurHG34 - - - - — — — - 4+ - - - - - - - = 1 5
64  ®BurST35%a - + + + - — + + + + + - - + - - - 9 28
65 @®BurST35b - + — + + — + + + + - - + + - - - 9 27
66 ®BurST36a - + - + + - + + + + + - + + - + + 12 35
67 ®BwST36b - + - + + — + + + + + - + + - - + 11 36
68 ®BurST37 - - - - — - — — + + + + - - - - + 5 11
69 ®BurST38a - + + + - — + + + + + -+ - + + 1 18
70 ®BurST38 - + + - + - + + + + + - - + - - + 10 39
71 ®BurST39 -+ - - - -+ - o+ - - - - - - - - 3 11
12 ®BurST40a - + + + — — + + + + - - - + - - + 9 27
73  @®BurST40b - + + - + — + + + — + - - + - - + 9 20
74 ®BurBL41a -+ + - + - 4+ + + 4+ o+ + - 4+ - + + 12 38




Bur Tong Tong
N 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 () 1+2+3

75 ®BurBL41b - + + + — — + + + — + - - 4+ - - 4 9 32
76 ®BurBlL42a - + + + + — + + + 4+ + 4+ - + - + - 12 32
77 ®BurBI42b - + + + — — — + + 4+ + - - + - - + 9 30
78 ®BurBI43a - - - — + — 4+ + + 4+ + + - + - + - 9 27
79 O®BurBL43b - + + + — — + + + + + - + + - - - 10 30
80 ®BurBL44a - + + - — — + + + + + + + + - + + 12 21
81 OBurBL44b — + — + + — — _ + + _ _ _ _ _ + + 7 34
82 ®BurDT45%a - - + + - - + — + + - — + + - - - 7 12
83 ®BurDT4% + - - — — — — - + - - - + - - - + 4 9
84  ®BurDT46 - + + - - 4+ + + + + + + + + + + o+ 14 45
85 ®@®BurDT47a + + + + + + + + + + + - + + + - + 15 50
86 ®BurDT47b + + + + + + + + + + — - + + + + + 14 46
87 O©®BurDT48a + + + + + + + + 4+ + + - + + + + 15 49
88 @®BurDT48% + + + + + + + + + — + + + + + + 4+ 16 43
89 ®BurDT49a - - + + — + + + + + + - - + - - - 9 35
90 O@®BurDT4%% - + + + — — + + + - - _ o+ _  _ % 8 28
91 ®BurDT50a + + + + + — + 4+ + - + - 4+ + + + - 13 33
92 OBurDT50b + — - + + — — _ + _ _ _ _ + + _ _ 6 23
93 éBurkG5]a + - - — 4+ + + - + - - - - - 4+ - + 7 o5
94  ®BurKG51b - - + + - + + o+ 4+ - - -+ o+ - - 8 18
95 ®BurKG52a + + + + + + - — + + + + - + + + - 13 43
9%6 ®BurKG52b - + + + + - + + + + + - - + + + 12 31
97 O®BurKG53a - + - — — — + + + + - - - + - - - 6 15
98¢ ®BurKG53%b - - - - — — + + + + - - - 4+ - + - 6 11
99 dBurkG54a - - + — — — + + 4+ o+ o+ - -+ - - 7 13




Bur

STT TKT 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 ong 14243
100  ®BurKG54b - - + + — — — + - - o 3 9
101 ®BurKG54c - + - - - - - -+ o+ - 4 6
102 ®BurKG55a + + - - - + + + + + + + - + o+ 13 23
103 OBwrKG55b - + - - + - o+ - - - - 4+ + o+ - 7 16
104 ®BuwrKG56a - - - - — — + + + + + - 4+ - 4+ 4+ 8 17
105 ®BuwrkKGs6b - - - — — - - - - - - - 0 16
106  ®BurKG57 - - - - = = - - - - 0 5
107 ®BurKGS58 T S - -+ - 4 9
108 ®BurKG59 U — - - - - - - o 1 3
109 OBurKG60 - - - - - - - - - - - 0 10
110 ®BurVL34 + - 4+ + 4+ + o+ o+ + + + - o+ 4+ o+ o+ 15 45
111  ®BurVL39 + - 4+ + + + o+ o+ + + + + + 4+ o+ o+ 16 47
112  ®BurAGS58 + - + + 4+ + + 4+ + + + o+ o+ o+ o+ O+ 16 50
Téng 18 58 62 48 44 20 62 64 86 59 57 33 28 69 30 38 49




PHU HINH

Phu hinh 1: Pwong chuian mat sé vi khuan B. glumae twong &ng véi gia tri ODesoonm= 0,3

Mat s6 108 cfu/ml
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Puwong chuan vi khuan B. glumae









Hinh: Hinh anh rugng lGa thi nghiém tai 4p Binh Dién, xa Binh Ninh,

huyén Tam Binh, tinh Vinh Long



KET QUA GIAI TRINH TU BA DONG THUC KHUAN THE

DdBurVL34:
CCGTGTGGTTTCATAGGGTACTGTAGCGGCTCGCTCCCGCTCGCCCGCTATCTGTCTCTTTTCGTACAGGTATCTATGAGGGTATTGCTAGGGATACTCTAGTGATCTCTACATGTATCACTAGGTACTGTGTAGGTATCTCTAGGATCTACTG
TAGTGTCTCTGGTGTATCTCTGGTGTACTGCTAGGTATCATGTCTTGTATCCGTGCATCGCCTCGTTCCTCGGCTCGCCGGCTACGCTTTGTTTGCGCTTTCCATCGTGTGGCACTCTAAACGCTATGGTGTTAGACTATAGCTCTCATGGTACT
AAGGAGATAGCATTGACTAGGGTAAGGGGTAAGGCATCTAACGACTACAGGAATGACTTAGTGCTGTTCAAAGCTACTCAGTACGCTAAGCTTAAGGAGTTACTAGCTAGTGGTGTAGATGCTAGTACAGCTAGTGTCCAAGCTACTGAG
TACGCTAAGGCTAGGGTAAGTGATAGGGCTAAGGCTAGACGAGAACGTGCTGCTAGGAAGAAAGTGCTTGACAAGGCTTAGGAACTAGCGCATAGTTCGATCCAAGCACTAAGCAACAAGGTGCGAGACGCTAGGTAACAAGGCGAAG
AAGGCCAGCGCTCTAACGAGCAAGGCTAAGTAGCTGACAGGGCGTTACCGTTAGCTGATAGGATTACCCTGCAACTCAGCTAGTGTCTAGTAGTTGACAGCAGTAACGCAGTATGCTGTAATGCAGTCACGGTGTAGCGCAGTAGTGTTC
GAGAACGTTAGCGGCCTAGGTTGCTTCCTGGTAAGACACAAAGCGCTTGACACTAGCAGCACAGCAGAGTAGGATGCAGTCATGCAGTGCAGTGTTCGCAGTACCGGTGATTCAGGCCGGACGTAAAGCGAGGCGCTGAGTAGTGATCC
CGGATAGCAACGGGGCGGGTAGCGAAGCGATACGCGGCAAGTAGGCAGTAGGGCTTAGCGGGTAGCAGAGTGATACGCGGAATTGCAAGGCCCTAGCAAAAAGTGGAGAGGCATACCCGCTATCCATGATGCAAGCGAGGGGCACTA
AGCGACGGTCTAGGATCGTTGACGAAGGGTGAGCGCCGGATGATGCAGGTCCGGGACAATAGGGCGGCTCAGTAATCTCAGCCCTTATAGCGTAGAGCTTCGGCCGATGGCTGAGACTGCGCTGTTAGCTACGATCGGGTAGCGATGAC
AACGGCTTGCCGGGTGATTCGCGATACGATGACAGGGCGACAGTGACGGGCAGCGAGGCGATGGGTAGTGAATGGTGCCCTGTTAAAGCGAGCAAGCTACGAAACCTCACCTCGCAAGAGGTGTTGTAATTCGGTGGCACTTGGCGTA
GCAGTAGCGGAGTGCAACGCAATGCCCTGGGCGCATACGCCAGGACGGGCAGAGACGCGGGCCGCGAACCTCGATAGTGCCACCGAATTACAACGTAGGAGAATCATCATGCTTTACCAGACCGAACTTATGGACGTTGAGAATCTGGC
CACCGGTAAGCGCACCTACTACGTCAAGAAATGTGACGTTTTCAGCCGCGTGTCTAAGGCTGAGTTTGACACTCGGTTTGACCAGTGTGATGGTATCAGTTCGTCGGTTATCCGTACCGAAGGACGTTACCGTCGCAGCTACCGCACTTGCA
TTTACGAGCAGTAATCACCCTGACCTGAACAGGAGAATCATCATGGCAACGAAGGAAGTGAAGGAAAAGACCGCGCCGAAGCAAAAGGCGTTCTCGCTTATCACCAGCCAAGCCGAGCTTAACGCGGCCATCAAGTCGATCGGCACTCGC
TCCGCACGGCTTGACGCGGACATCCACCGCGCCGCAGTGAGCGTGATCGTACACAGCGCCAAGCACAACGATCCGGACGTGGCAAAGCGGCTGCTGGACGCGATGGGCAAGACGATGCGCAAGTCGGCCATGACCGCATGGCTGTGCG
CATACGGCGCGTTCGCAACCGACGAGCATGGCGCGCTGGTGTACGTGAAGGAGAAGCGTGAGACGGTGCAGACTGAGGCCAACGTTCACGCCGCGATTGCCGAGCCGTTTTGGATGTTCGCGCCG GAACCGAAGTACGTGCAGTTCGAT
CTCCAGAAGTCGGTGGCGGCACTCCTGCGCCGCGCTGAGAATGCCCTGGCGAACGAAGCACAGGACGCTACGCTTATTAAGCCCGATGTCCTCGCCGAGCTGCGCAAACTGGTCCCGGCGGACGCCAAGTAACCGAGCGTCGATCATGTA
CATCCTGTACGTATGGCTGATCGGCTCGTTAATGATTGGCGAGCCAGTGACGCCTGAGCAGTGCGAGGCGCAAGCCATCGCGGCCCGGCAACAGCACGGAGTGCGTAATGTCGAGTGCGTTCGAGTCCGGGAAATTTGAGGTGAAATGA
TGGAACAATTCATTGTGGTAGTTACCCAGCACCACGAGGGGCGTTATGGTGGCGTGCTGCACGACGAATCGGATGAGCCGTGCACAGGCACCCGCGCAGAAATGGAAGCGCTCCGCGATGACTTCATGCGCCGCTTTCCGGGCAGCGTCT
GCGAGGTGCGGGAGGATGCGTCATGGTAATCTTCAAAGTGCGCGGCGACCTTAACGCCCAATCCATGTTCGACATCCTGCACGCCAAGAACGTTAGCTGGGTTGAACTGGGCAATGGTTGGCACAAGTTGCGGGCCGACATAAACGAGG
ATACCGCGCGCTGCCTCGCGGGCAGTCTCGGCGTTCGACTCTACGTGGAGAAAGCATCGTGATAATGGGCATGTATTTCAATGCGACGCCCGACCACAAGCGGCCCGCCCGCGATGTCGGCCCGG CGTCTAACCGCTGCCTGACAGCAGG
CATGCGCGACACGTCGGGGCGGTACGCTACCTCAGGTGACTGCACTCCCACGTTCGCCAAGCAGCGTCGCGCGATCGAGGCAGCGCGTGATAACGGTGACGTGGTGCGTTTCTTCAACGGCAAATGGACTGTCAACGGAGTACCGCTGTG
AACCACCTTCTTGAGTTCTTAAAGGATTGGCTTGACTGGGCAGAAGGCGAGGCGCTCGATTTAGATAGCGCTCCAGACGGGCGGTACTACCGGAACGTGGGGCTGTGCACCAGTGTGCCCTACTGGGTTAGTCGCAGCGCCGATGCCCGC
GTGGGCGATGATGGCAGACTACGCAAAGCGCTGAGAAAGGCGCTAGTAGATAGCGGCCTGGACCCTACGTATCCTTTTGGCGGGCAACAACGTTACGCTGAGGATTACTGGGATAACCAAGCGCACCTTAACGAGGCGCGGCTTGCGTG
GGTGCGTCAAACCATTGAGCGCCTGGAGCGCTAGGAGGGAACTGTGTACGCAATCCTGAGTGTATTGGGCGCGTTGTTCATCGCCCAAGTCGTGGCCCTTCTAGCTTGGTTCGTGTGGGTCGATACGAAACCATGGCGTGAGAAGCGCCA
AGCCACCAAACAGTGGGACAACCAAGACTGGATGGACCTATGAGCCGCACTGAACAATGGATTCCTGACATGAGCCCGAACGAGCGCTACCGCGCAGAGCAGCATGAATTTGCAGCTCAGATCATGG GTCCGACCTACCCGAGGATACG
CTTTCCTGGTGCGCCGTCTAAGCCTGACTGGTACAGGATTGCTCGCGCCCTTCACGGTTGCGTAGAACTGCTGAAAGAGGACGTTCGTAAACTGGCGGAAAGCTCGGCCTACGCCGGCCCAGGCACCGATGGCCGCTATGGCCGATAAGG
AGATAATGATGGACCAACAGAACGTGAAGTTCCTGCGTGACCTTCTGAACGAAGCGGGCGTAGACAACCCGCTGGAGCTGGAAGTCGAGATTGTGCGCGCCGACGGCACACGCGTTGTTGATTTTCAGCAGGTTTCGCTCTATGTACTGT
GGAGCAAATCGCCGGGAGCAGTGCGCATCCGTGTAACTGCGAACGAGGTGTAGTGTGGTCATTGCAATCTTACTCGTGCTGTACGCAATCGCTGACGTGCTGTGTCGCGTGAGCGATAGGCGCAACACGCGCTGGAGTGTCCAGGTTATT
TGGGACGGCGATTCGTACCGCCATGCCGCGAAGTCTTACGACGATGCGTTAGCGTGGTTGGCCTGCTACCGTTTCGGCGAGGCATTCATCGATCGCACGTTTCACGGCACTACTGAGTGCGTGGCGCGGCGCATCGCCTACTGACAATTTC
AAACGCGCAAACTACAGGAAAGACCATGCGTGCCTACAATTCGTACAGCCAAGTTGCATTCGACGCGAAAAAGTTCAACATGTGCGTAGCGCATTTCCGCGAGGTGATGCCCACACTGCGTGAGCAGTTCAATTTCGACACGATCGTCATC
ACCGGCAAGTCCGGCGCGTCGCTGGGGTTTGCAGTTGCAGCAGCGTGCGGCCTTCATGTCGTGTACGTTCGAAAGGGCGAGTCGTCGCACGGCGACTACATTGAGGGTGACGGCCACGAGTTTGAGAACTACGCGTTCTTCGATGACTTC
GTGAGCAGTGGCGAAACTCGCAAGCGCGTGATTTATGAGCTTGAGGACTGGGCCTTAGAAAGATGCGAATACGCTAATGCGCCTAAGTGCGTTCTCACCATTGAGTACGACGGGGAGCCGGACACTGCTAGGCTTATCTGCCGCAAGAC
GCCAGGGGTTGACGGCCCGAGATACACCGGCGGTATGTACTGGTAGGAGGATACATGCAAAGCAACAACACGATCGAACGCGTTCGAAAGCAACGCCTGGAGCAGACGGAAGGGCAAGCGCTGCGTCAACTGCGCAAACTGGAGAAAC
GAGCCCGCCAAGCGGACCGCAACACGGCGCGCAACGATAAGCGCACAGGTGCTCTATGATCTACATTCTCAACATCGGTAAGCGGCCGAGCAAGTCGGCAGGCCAGCCCGCAGGCACCGTCATAGAGGACGACCGAATCCAGCGAGTG
GTACGCGGCGCTGGGTTCGACATCCGACAGTACAACGGTGCGCAACAGTGCCCCGCGACAGGCGAACCTTGCGCGGTACTCGTGGTGGAGGACACACGGCCACTGGCGCAGTACGGCGCACGACATCGCATCAACGTGGTGGCATTCGA
TCTCGATCAGGATGCCATTGCCGCCGTGCCCATCCGTGTGCGTGAACCAGCATGGGAACACGGCCGACTGCTCGGCCCGAACGTTGAACGTTGGGGCAGTTTCAACCGCGAATTCTTTGTCGAACCCGAAGCACTCTACCTGTAAGGAGCA
TCATGAACGGCGCACAGTACATCAAGATTCAAAACGATCCGACCATCACGAACGACCGCTATCAAGCGCAGTACAAGGGCGGCTCGTGGCGAGTTTTCGACAGCCACACCGGCGGCTGGGGCAGCGTGCCTCACGATACGGCGCGCGCT
GCTCAGGTTGCGTGCGATTCCATGAACGCTGGGCGCACGATCGAATTCGACAAGGTAGGGCACTTCTCATGAACATGGCACCATTGGTGATTGCGTTCGCACTAATCGTAGTCGCCCCGTTTGCAGTAGGCACATTACTGCTACTGGCCGA
TCGAGCAGTTAGTTGGCTGCTTGGTAGACTTGACTGGTAGACGCAAGGCCAACTGCCAATTTTCTAAACGCAACTTCAACGCAGGAGAACTCATGGAACTGTTTAAACGTGCCGGTCGCGTCGTGAGCAAGCTGGCTAGTGCGCTGTCCAA
CTTCGCGACAAACGACGAAGTCGATAAGATCGCGGAAGGACTGGATACCGCACTCCGTCAAGCTTGCCGGCATGATGCATTGGCTGCGCCCTACGGCCAGCAACAGCAGCCGATCCCGTACAATCCGACCAAGGAGCGTTACCGCGAAAA



GCGCAACGTTGCCTTCCATGCCAAGCGGGTCGGCCCGCATCACCGGCTACAGTACGGCCACGTGGCGCACAACCTCGCGAACAACAAGACCATCCAACTCATGAGCAACCCGCTCCTGACTGGCCTGCTCTGGCGCAGCGGCGCTATGGAT
GCCTCGACCAACCTGAACGCCCGGTACAGCAACGTCAAGGTGCGCAGGATCGGCAACACGGACAACTTTGAGGTGGCGTAATGCGCACACTGAACTTCGACATCAAGCTTACCGGCAGCGTGACGGTCCCGGACGCACTGCTGCGCCGCC
TACGCAGCGATGCCAGCGACCCTGTAGAGGCGGGCGGGGCAGAGTACCTGCACTCGATCCACAAGGAGCATTACGAGGACGATGAGACGTTCCTCCAGCTCGCCCTCAAGCATGCTCTGCGCAAGATGGCCCGCGAAGGCTTCGLCGCC
GACATCCAGACCCTGGGCGACAGCGAGGAATGCCGCGTCGGCTATCGTCTCGCCCCAGCGGCCGTGACCGTAAGCATGCCGCAGCGCGTCGCCGCTCGCCGGCTGGCTACCGAGCCGAAGGCGGAGATCGCCCATCGTGTCGAGGGCTT
CGCCGCCGATGCCGAGATTCCTAGCTTCGGTGAGCCCGACACGCTGGAACAGGCCGAAGCTTAACCCCTTTCAACCAACCCATAGGAGATTTACATGCCCATCGTCAACCCGACCCTCCCGCAAACCGGAATCGACCTCGCCGCCGCCACTG
CCCAGGGCGCTGCTCAACTTCAAGCCGTTCTGCCGGCCGTACAGGCCGCACAAGCGGCTGTCGCAGCCCAGGTAGTGCCTACCCCCGCAGTCGCTGCGCCGACCGAACAGCCGGCCGCTACGCAAGCCGCAGGGGTAATCGAAGGCACG
AACATCCCGGCCCTGCCCGAGCCCGACCTGACGGCGCAAGTCCTGGGAAACGCTGCTGGCTCTGCGGCCGATGCAGCCAACGTGACGGCTGGTGCCGTCGCTACTGGTGAGCCCGCAGTCGAACTGACGCCGAGCCAGAAGTTGGCCGC
TAAGATCGCCGCGAAGAAGGCGCAGCAAGAAAAGCTCGCCGCCGAGATCGCGAAGCTGGAGACGCAGTTCCGTTCAGCCGACCTGCTCGATAAGGTTACGGAAGGCAGTGTGATCGTGGCCCGCGTGGGCCGTGCCGAGACTGCCCGL
GAAGTCGCTGCGACCGTGATCGGCGTGCAGACCCTGGAGAACGGCGACCGCCGGCTGAAGATTTACTTCGGCCAGGGTTTCGATGCCGAAACCGTCGTGATCCAGGACAGCCAGATCGTGGACATCCAACAGGTCTAAAGCCATAGCCT
GGTTCGAAGCCTTAGCATTCGCCGTGGGCCGGTGCCCGGCGGCGTCTACTACCTGGGTCGCTGCGTGTGCTTGATGCAGCGGGCCATCACTACCATCATGAGGTGATTATGTCGAACTACACGCTAGAGGACTATTACATGGCGAAGTCG
GACTTCTACCGGGCGATGTCCCCAGCCGAGCCTACGCTGGGTATCGTCGCTCAGTTAGGCGCAATGAGCAATGAGATGGCCCGGCTGAAGAAGGAACTCGTTGCCCTGAGCAACGCGCTCGCAGTGGTCACATCGCCGATGAAGTCGGTA
GGAAGCCAAACGGAACAGACGCGTCCAGCAAGCACGAACCTGAGGACGCGTTTGGAGCACGCGACGGAAGCGGTTGCAGAACTTACGGCCCTCGTGCAGGACATCAACAACCGCCTGGAGCTGTAAGTAGTAGCACAGCCTAAAGGGC
TGTGCCTTGGTGTAGCTCAGATAGCGAATGGGGAATTATGACGATAAATCCCGCGTAGCGCTAAGTAGCTGGCATAGTAAAGGGACGTGCTCCGAACGTTGCGTGCAACTCCGGAGACGGAGCCCGCCTGAGTACCTTTGCCTGCGAACA
GTAGAGAGCGCCGCGAGCGAGTCGCGGAGGTCGCACACTGCCACCAAGGCATAGCCCTTTACTGGAGGCAACATGGCACGTCTGCCTGACGACGAATGGTTGCACCTTGCCAAGCGCGTGCCGATAGGACAGCAACGTCGGCATCGGCA
CTTGCGCGAGGCGCGCGAGAATTTAGTGGTGGGTAACGCGGGAGATAGATGGTGGAGCTACTGCCAAAGCTGCAAGAGTGGTGCCGTAGTGATGAAGGATCACGTGCTTGTAACCTCAGCCCTTCCGGCCGCATCATCGTCGTTGACGC
ACCCGACGGACCGAAAGGAACTTGGAAGTTTGCCGAGCTACGTGCAGGCGCAGTTGGCCTCATTCGTGGCGGCAAAGGGGCTGGACCTATGTATGATGCCGCACGGCAGTTCATGGAGTCGGGAGCGTGGACGCCTGTTATTAGCGTTT
CCCCAGGGCTTGATGGGCCGCGACACTTCAGGGTCAAGCCCAATGAAGTGGATAACATACGATCGGCAGCATTTCGTGACTTCCGCGAACTTGAGCAGCGAATCCTCGAAATGGCTACTAGTGGAAGACGCGTTTTCTTTGCTGAAGATAC
AGCACGCATTGCCTACGTCGAGTGTGATTTGTACACTTGGGACGAGCGCACACTCAAGCGTTTGTTTAGCGCTGCTGAAGTGCAAAGCCCAGCAAGTGGAGTCGTTCTACGACGGCGATGCGCCTGGGCGGAAAGGCGCGGAAGCAAAC
GCGCGTCGGCTAAGGGCTCTAGGAATCAAGTCAAGCGGCGCGATAGCGTGCGCACCTGAAGGGCTGGACCCGAAGGACATGACGCAAGCTGCGCTACGTGAACACGTGCAGCGCCTACTCGCAATTTAACGGGAGATCATTATGTGTAC
CTACGATGCACTGGAACTGAAGCACGTTGAATCAAGTATCGTGTTCCTTGTCAAGTCACGGGCTGGAGCTGAAGCACTCCTGGAACTTCCGCACCTCCCGGATGGTGAGTACGAGCTGAGGTGGCCGGATGACTTTGTAAGGCGCCTCACC
AAGACCTCCACTGTCGAGATTCAGTATGAGTGATGCCCTGATACTTCACGCGTTGCGGGATCGACGGCGGTATGCTCAACTGCGGCCGGCGGTCCCCGACGACATGCTTTCCGGCGATACTACAGCCATGCTCGCGTGGTTCCAGCTCTACT
TCAACACGTATGCAGAGGCCGAGCGCGTCGAGGTTGACCAACTCAAGGCGCTGATCGCGCTACGTGCCGATCCGAGCGGCGGGGCCGAGGCTATCGCCATCGCGCAACACTTCGCCGATCAGCTCCACCAAGAGCCGCCGCTAGATGCTA
TCGTCGGTGTGCAGAACACGCTGCGTGAGCGCGACCTGTCCGGCCGTGCTGGCGCACTACTGGCTCGATACAACTCAGGCGAGGAAGTCGATCTCGCATACGAGTTACGGGCTCTCGCGCTGGAGACGAGCCGCGAGATTCAGCAGGGC
GGCGTTTCCTCGTGGGCCGATGGTCCGATCTCCCAATACCTCGCAGACGATGCGGACGAGGGCGGCTGGGTCATCGACGCTTTCGGGCCGGCGCTCACCAGTGCAATCAAGGGGCTGCGCCCTGGAAACAACATCGCCATTGCGATGCCG
ACCGACAAGGGCAAGACCTCGTTGATCTGTCGCATCTTCGGCAACATCGCGAAGCAGCGACGCGCTGAGTACGAGGCGACGCAGCGCCCGATCCTGATCCTGATTAACGAGGGGCAGGCCGAGCGCATCACGCCTCGCATGTACCAGAC
GGTGCTGAACATCGACCGCGAGGCGATGTACCGCATGAGCAATGAGGGATTGCTGGAGCAGGCTTACGCCGACGCGATCGGTGGGCGCGGGGCAATCCGCCTTAAGAACATCCATGGCAAGAACGTATCGCAGGTGGAGCAGATCATC
CAGCATCACAACCCTGCAATCTGCGTCACGGACATGACCGGGCGCATCCGCGCCGTGAGCAATCGCGGCGGCGGGGCGAACGACATCGGGCAACTGGAGGAAGTATGGAACGGCATGCGTGAGCTTGCCGCCATCCACGACATGCTACA
CTGCGGCACGGTACAAGTGTCGAGCGAGGGATTCGAAATGCTGTTCCCTCCAATCTCTGCGATGCAGAACAGCAAGGTCGGCATACAGACCACACTTGATCTCGTGCTCATGGGCGGAGCGTTATCGAGCGCGCCAAATGTGCGCGGCAT
CAGTACGCCCAAGAACAAACTGGCTCGTGCTGGCCGCAAGAGCGAGAACCAGTTTCAGACTGTGTTCGACCCGCAACTTAACACATGGACCGTCCCGGAGGCGTGATGGACAATGAGTATTGGTGCGTGCAGCGCGAGGCCGGGAACGG
TTGCGCAGGATGCGCATGCTTTAATGTAGACGACGCGAGTACGTGCCCGACCTATCAGGTGTACGACAGCGCACCGCAGCCTGTGTGTACGTTGTTGGACTCGCTCCACGGCGGGAACCACATCTTCATCAAGGAGATCAAAGCGTGAGC
TTACTCAGCAAGGAAACGAAGGGCAAAGCCTACTCGCAAACTAAGTACCTAACAGTGCCTCAAGCAATCGTCTCGGCACTGGCCGGTAGCAAGGTGTACATGACCCGGCGCGAGATCAGCACGGCAACCGGCATCGAGATCGCCACGCT
GTGTGGCGCGCTGTCCAAGCTCGTCAAGCGCGGCGTCGTGGCCGAGGGTTTCGCGGCACGGTGCGAGACTACCGGCAAAGACGTGATCCACTACCGCCTAAACCGTTCGGAGGACTGATGAAGACAACGCAACTACTCTTTATGGGAAA
CCAGCACCTGGAAACGGTGCGTGGGTCCGGTCGCACCACTGCGATCATCCTGTCCGCCATCGGCACAGCACTGTTGAATCCTGGTGAAACCTGCAGTTTCGGTGATCCAGATGCAGTGGCGGCGTGGCAACAGCGGGAACTGTTATGCAG
AACGCGCAAGATTCTGGGTCAACTCGGTATCGAGATGCACGCGGAATGGATCGGTGTAGGTATTGAGTTGCGCGCCCCGCTTCGTGGGATTAAGGCGGAGGCACCATGGCTCAAGCGCTGATGAAGGGCCACACGTGGGCCAAGGGCA
AGCACAAGATCAAGTGGCCCGCCGTTGCGGAGATCAAGGTTGACGAGATTCGCTGCGACATTCGACGTACCCCGGCCGATGAACAGCGCGCGGTGTACGCCGACTATGAGCAGGGAGCACGCGTCATCTTCCGCAGTTACGCGGACAAA
GTGCTGCACAACCTGCGCCACTTTGATAAGCCGTTTAACGAGCTTATGGGTCGCATCAATGCGACTCGCCTAGATTGCGGTGTAATCGTGAACGGCAATTTCAACGACACGTATCGATGGGTACGCTCGTCAAAGGGCGTACCCCAAGACC
TGCGCGACGCTAAGGTCGAGTTCATCCTGTTCGACCTGCCTGACTCCGCACCCCTGCCATACGGGGGCACGGTTGGGCGCTGCGTACTACGTGCAAAAGTTGCGCAAGTTGCCGAGGGCCTAGGCGTACCGCTGCGCCTTCCCGAATGGTC
CCTTGTGGACAGCGAGCAGGATGTAGAGAACGCGTTCGAAGACGCGCTTGCACGAGGATTCGAGGGTTTGATGGTTAAGACGCGGGACCACGTGTACGAGCCCGGCAAGCGCTCATACGGCTGGCTGAAGTACAAACCGGAGGAAGAT
GCAGATGGCGTCATCACTGGGATCAATCAAGGGTACAGCCTCGAAGGGGTCGCGCTGGATCGAGCTGGTAGCGTCTCTGTACTCCTGGAAGACGGGAGCACAGCCAACGTCGCCGGTATCGAGCATGCGCTTGGCCGGGAAATGCTGGC
TAACCCAGCCGCGTTCATCGGCCGCTGGGTCGAGTTCATCTACATGATGCGCGATCGTCAAGGTGGCTATCGGCATCCCCGCTTCAAACGTTTCCGGGAGGATAAGGCATGAGATACGACGGTCATAAGTACAAGAAGCAGAAGGATGCC
AGCGGCCGATGCCATGGCTGCGCTTTCGAATACTACTCGGGGTCATACTGCGGCGAGCTAAACGACCATCGACAAGCTAAGGGCAAACGCCGGTGCCACGGAGGACGTACTTTGGATGAGCGGCTGAACCTGGACAACTCGTTCATCTGG
ATCAAGGTGGCCGATTGAGCTGGGAACCTATCGGCGGAGGCCAGCGCAAGGTAGAGGTGTTGTCGGGCTGGATGGCGCTTGAAAACACCTTGCTAGGCACGCTCAACAATGGCAACTTCATCCGCACTGCCGAGATCGTGCCGGCCCAT



CGCGACCTTGCGTTGCGTTGCGGCCTGCATGTCGAGTGCGACGACGGCACAACATACGTGCTCAACAATCCGTTAGGCAGACTAAGGGAGTCAGGATGCCTCGAATAATGTTCATGGACCTTGAGACGGAGAACCACGCGTATTGTGGCG
CTACCGCCTCACCGCGCCACCCCGACAACTACGTCGTGCTAAACGGCTGGGCTACCGAAGAGACGCCTTACAGCGGGGCGATCGAGTACCTGCGCAACGACTCGAAAGAGCAAGCCCACTCGCGT CCATGGGTCACCATCCCTGATGATG
TGTGGTTGCTCGTCTGCCACAATGCGCCATTCGAACTGGACTGGATGCTTGCGCAGCAGCGTGCGGAACTTCAAAAGTTCCTCAAGCGCGGCGGGCGGGTGTTCTGTACAGCTATCGCACACTACCTGCTCTCCAACCAGCGAGACACGTA
CCCGCCGCTGGACGAGATTGCGCCGCTGTACGGCGGCGAACACAAGGTGGACGGCATCAAGGCGCTGTGGGAGAAGGGTGTGCTGACTTCGCAGATCGACCCTGATCTTCTGCTGGAGTACCTGATCTCGCCCGAGCGGGGCGACATCG
CAAACACCCGCAAGATTTTCTACGGGCAGTACCAGCAGCTCACCGAGCGCGGCATGTGGGACATGGCGCTGGAGCGGATGGAAGCCATGCTGTTCAACTGCTACGCGATGGATGCAGGACTACTCATCAATCGGGACACAGCGCAGCGG
CATCTTCAGGAGGGCGAGGAACTTATCGCGAACCTGCGCACGTCGTTCGCCAAGTGGCGGACTGACTACCCGGCGGAAGTCGAGTTCAAAGAGACGAGCGACTTCCACATGAGCGCGTGGCTCTACGGCGGTCCGATCAAGTACCGGCA
TCGAGTGCCGCGCTTCGACAGCGATGGCAAGCCAGTTATGGTGAAGACCGATGCAGTGACTCTCACGGAGATCGGCGGCATCAAGTGCGAGCACGTATGCGCTCTGGACGAGAACGGACACTTAGCATTGCAGACCCCAACCAATGTGT
GGCGAGGCACGCCAGCCGACGCATGCAAGCTGTTCGGCGCGGACTTCGTGCGGTACAAGTCCGGCAAAAACAAGGGTCTTGTCAAGGTGGCGCGAGTCGATACGGCAGAGCAGGCGCAGGTGTGGGCAGACACGCATTACAACGCCCC
GCCGCTCTGCGACCTCAAGCTGCTGCCCGAGACGATTCGCGATGAGTTCCTGCGCGAGTTCACAGGCAAACGCAAGCTGGCAGACGAGTCACCGGTGATCGCATCATCGAAAGACGCGCTCGAATTCCTTGTGAAGCGCAAGGAGTTCTC
GCCCGAGGTGCAGCAGGTTCTTAAAGACCTGAACAACTTCAACAAGGCCGACAAGGACATCGGCACGTACTACCTTCGCCACGAGTATGACGACGATGGTAATGTGCGTAAGACGAGCGGCATGCTTCAGTACATGACCCCGCTGTCGAT
CGTGCATCACATGCTGAACATGACGGCCACGGCGACGACTCGGCTCAGTTCGAACCGCCCTAACTTCCAGAACCTTCCGCGCGGCGACGAAGGCGAGAACGAGGGAGACTACCAATCCCGCGTCAAGGAAATGTTCGAGTCGCGGTACG
ACAGCGAGGGCTGGCTGCTGTGGGCAGTGGGCAAGGGGCTGATTGACGAGTCGTTCTACGCTGAGTGCTTGGCTAACATCAAGGCCGGCATCCGTAACGGATTCATTGTCGAGATCGACTACAGCGCGCTAGAAGTTGTGACGCTGGCG
GCGTTCTCTCAGGACAAGAACCTAATCAATGCGCTGGTCAACAACATCGACATGCACTGCATGCGCCTCGCGAAGAAGCTAGGCGAGAGCTACGAGTCGGTCAAGGCCAAGTGCAAGGACGAGTCACACCCCGAGCATGTTAAGTACAA
GCAGATGCGCACGGACATCAAACCGCCGAGCTTCGCGTATCAGTACGGTGCCACGGCGATGGGTATTGCGTTCAGTACGGGTATGCCGGTCGAAGAGGCGGAGCAGTTCATCGCCAACGAGAAGGAGCTGTTCCCGGAAGTCGAGGCG
TACTACGAGCGCGAGGTGTTCCCTGCTGTCGAGAACAGCAAGACCATGCACCGCGAGCAGGACGACGAGGGTAACTGGACGGTCTACGGTCGCGGCGTGTACCAGACGAAGGGCGGCACATGCTACGAGTTCCGCCAGTACCCGAAGA
ACATCACGACGTTTGTTGGCGGCAAGCGACAGCGCGTGACGGTGATGCAGTTCAAGCCCACACAGATGCGGAACTATCCGATTCAAGGCGAGTCAGGGTTCTTCGTGCAGGGTATCACTGGACTCGTGATCCGCTGGTTGATCGCCAACG
ACTTCTTTGGTGGTCGCGTGTTCGTCATCAACACGGTACACGACGCTATATACCTCGATTGCCACCGCAGCGTACTAGACATCGTATGCGCTGGCGTCAAGGGCATCATGGAATCCTTGCCGCAATACTTCAGCCAGAAGTACGGCTACAAC
CTCAACGTGCCTTTCCCCGCCGCTGCTGAGTTCGGCCCGAACATGGGTACGAAAAAGCACTGGGAGCCGGGTGTTCTCGATAAGGAGGCAGCATGACATTTTTCAAAGCGGGCGATTCGGTCTGCTACAAGAAAGACAGTAATCGTAAGC
CTTACAGGGTTGTAGAAGCGAAGGCGCGGTGTGTGCGGCTAGACTCCAACCCGCTCATTTGGCGGGCATCTGACGACTTCGAACTGCACAACCCGTACACCGGTATCACGCTGGACAAGGTGTTCACAGATGAGCTGTTGATGTACAAGG
CTCCAATGTCGCAGCTTCTTCAGTTTGATCTCGCGCTGGCCGAAATCGCGGGCCTGCTGGCGTGGGCCGAGCAGCACAAGGGTTTCAAGTTCAAGGGTTTCGAGAACCTGACGCCCGACCAACACCGCGACGCTTTACTGCGCCACATAAT
GGCGACGCAAAAAGACGGCAAGGGAACCGATGATGAGTCGGGCAAGATGCACGCCGTCCACGCTGCGGCGCGCGCCCTGATGAACCTGCAAACCCTGCTCAAGAAGGGCTAAGGCCCACTCGCAATTTTCGACAGCAAATCCACGTAAG
GAGAAACGCATGACGATGACCCCGGAACAAGTAGCAGCATTGGCCGCACAACTCGCAGAGTGCGATGATGACATGAACGAGGCCCAAGCGGGCGGTGGCAACTACGACAAGCTGTGGCCCGAAGG CCGCACGCTTGCCCGCCTCACCTC
ATACGTCGAGAAGGGCAAGCACATCGAGCTGTACCAGGGCAAGCCGAAAGACCCGGCTCTCATGTTCCAGCTCGGGTTCTCTATGTTCTCCCCTGGCTATGTCAACGACGATGGCACCCCCGGCGAGATCGAGACGTACGATCTGGCACG
CAGCCGCAACGAGAAGGCCCGCGCGTTCAAGCTGTTCAAGGACATGAATTACTTCGGGCAGGCTAAGAACTTCGCGCAGCTCCTGGGCGGAATGGTGTACATCCTCGTGATTAAGCATCGCGACGTTAAGGGCAAGCCGGGCGAGAAGC
GCGCGTACATCGAGAAGGTCGAGGCCGGGATCGACATGGCAACCGGTGCGCCTTACAACATCCCGCCCGCACCATCGCTGTTCCTGTTCTCGTGGGCGGTGCCGACGCTGGAGGCGTGGGACGCCATGTACATCGAGGGCACCCGCGAC
GATGGCAAGTCCAAGAACTGGAAGCAGGAGAAGATCGCCGGTGCGACCGACTTCAAGGGCTCGCCGCTGGAGGCTTTGCTGATCGCCAACAACCGCCCGATTCCGGTCGGCACCCCGCAGAAGGCAGGTGCGCAGGAGACGCAAGCCG
CCGTACCGGCCGTCAGTGCCGCTGCGATGCCCCAGGTGGCAGCTACCCCCACGGTCGCCGTGGCAGCGGCTCCTGTGGCCGCTACGCAAGCCGTAGTCCCAAACGTGGCTGGCGTACCTGCCGTGGCTGCGGTAGTCCCGACTGCGGCCC
CGTCGCCTACGCCGAGTATCCAGGCCTCTACTGTGACGACTGCATCCCCTTCTAGCGTGCCGCAAGTGACCGCAGTCGCGCCCGTCGCACCCCAGGTGGCTGTAGTGGGAAACGTCCCGGCGGTGCCGCAGGTTGCTCCTACTGTGGCAGT
ACCGCCTACCGTCTAACAGACGCCTGGGACGCGCTAGGTCGGCCGCTTCATTTGTGCGGCTCGTGCCTGGATGACGACATTCCATTTTGAGGATAGGACATGCACACACGCAGATACGTAACCGACGTTGCTGCCAGCAACCACTTTGGCG
TCGGCGGGGTAGATTCAGAGCTGCGCCGCGCGACGAACAAGTTTCCGCGTTGGCCGAACAACATTCATCACGCCCTGAACATCGTTCAGGAGGAAGTAGGCGAGCTTGCGAAAGCCGTTGTTCAGCTCACTGAAGAAGGCAAAGTAGTTA
CTTACGCCGAAGTTCGCGCAGAGGCGATTCAGTCAATCGCAATGCTGCATCGGTTCCTCGTGAGCCTTGACAGCGACAAGTATTCTACAGACGCCGGGGAGCATGAGTTCTTGTCATGATAATAAACGGCGTCGATGTTGACGCCCTTGGT
GACGACTTCGCAGTTAGCGACTCGGGCCGGGTGCTACTGATCGACGGGGATGGGCCTGCATACGTTGCAGCAGCTACCGTCAAGACAGTGCATACCGGCCTTTCTCGCTTTCAATCAGAGGTGCT GAAGCAAATCTTCCTGGCGGAGTGCT
CTACAGGTGAGGTGTACCTCACACACGAGCGCTGCTACAAGACAGGGCGTTTCGGCATCAAGGCTCAGAAGCCGTACCAGGGGCAACGCAAGAGCGGTGCAAAGCCGCCACTCTTGCAGGCACTGCGAGAAGCTATCGCTGATCGTGGC
GAGCTTCAGGAATTCACAGTAGCAATGGAGAGCATCATCGAGGCGGATGACGCGATGATGATCCGGGCGTACCAGCTCGGAGAGCAAGGCATCATTCGCTCAGACGACAAAGACTTGAGGATGACGCCGTTCCCGTACTACGAGATAGG
GAAAGGTGTGGTGCTGCCCTCTGATCCGTTCGGTGAGCTGTGGATCGCGGAGACAGAAGGCGGTAACAAGAAGCTGCTCGGCCGCTCGCTCAAGTTCTTTTGGGCGCAGATGGTGATGGGTGATACCGCCGATAACGTCAAGGGCTTGC
TTAAGCTCGACGGCAAGGCAGTGGGGCTCATGGGCGCGTACGAACTACTGCACCCGCTGCGCGACATCGAATCGGTGTGCAACACAGTCATTGACGCGTACCGCGCTATCGATCAGAACCCGCTGCCCGAGGCGTGGCTGCTGTGGCTGC
TACGCTGGCCCGGTGACAACGTGTGGCGCTACTTCAGCGAACTGCCTTTCTCGGAGGCTAACAGGAGGTTTTTAGATGAATGTGTTGGACGAGACTGGTTCGACCCAGCCGCGAATGCGCAAGCTTTCTCGCGCGATGATGCCTGCCTGGA
AGGTTAGACAGCTTCAAGTCGTGCAGGGAGGACTGTGCGCAATCTGCGGCCGACCGGTGGATTTATCACTGCCTAAAGAGGGAGTGGTAGACCACAACCACGTGACGGGCGAGATTCGTGGTGTACTGCATCGCTCGTGCAACGCCGCA
GAAGGCAAGATCAAGAACGTAGTCGGATCGTGGGGCGCGAAGACATTCGACCCGGCTGCGCTGGTCGAGTATCTGAAACAGCTCGTGGCTTACTACGAGCGGCCCGGATGCGGCCTGATCTACCCGACTCACGTGGACGCAGCAACGGC
TCGCCGCAAGGCGATGGACAAACGCAATCTCGCTGCGAAGGAACGACGCGCCGAGATCAAAGCACGCAAGGCATTGCGTGACCAACGGGAGGGATGATGACGCAAGCACTTAGCGACATGCGCGATCTTATCGAGTTGCTGAAAGATC
AGGGCGTGGAGGTTCTGATCTGTGGCGGCGCAGCTCGGGATGTGTACCTGGGCCGCAGCCCGAAGGATTGGGACATGGCCGTGATTCGATACATCGAGCCGCAGAAACTACGTGAAGCTCTGCGCACAGTTGCTGTGTGGCAGTGTGTC
AAGGACTTAGGTGAACTAGGCCAAGTAGACGCCGAAGGTCAATCTGCTACCTCGGAAGGCGACGCCGAGGATCGTGGCTTGGAGAAGGTTTACGAATTCAAGTTCCACGGCTTGGCGTTGCTGCCCCACACTGTACAGGTGCTCTTGTAT



AACGAAGACAAGACAGCGTACTTTGCCGAAGACCCGCGTACGGTTGTTGAGGAGCACGACTGCACGCTTAACAAGGCGTGGCTGGAGTACGACCCAAAAGCGCAAGTGCTGCGGGCGCGTGTAGCGGGTCCGTTCCCCAAGCCGGGCG
GCACGAACATGTTTTCTCGTGTCGGGGTCAACGGCGCTCGTCGCGAGTACATCGCGAACAAGTTCCCCGAGTACAAGCACATTTAAGGAGCGACATGACCAAGATCATCGCACACAAGCGCGCAAAGATTCTGACGCTGGACATCGAGAC
AGCGCCAATCGCTGCGTACGTGTGGCGCACGTTCAAGGAGAATGTCGGGCTGAACCAGATTCAGATGGACTGGTACATCCTGTCGGTATCCGCGAAGTGGCTGCACCAGAGCCGGGTCTTCTACAAGGACCAGTCGAAAGCCGACGACAT
CGAGGACGACCTTGAACTACTGCGCGCCGTGCATGCGCTGCTGGATGAAGCAGACATCGTGGTCGCACACAACGGCCGGCGCTTCGACATCAAGAAGCTAAACGCACGCTTCATCCTGAATGGCCTGCCGCCGCCATCGCCCTACGAGGT
TGTCGATACGCTCGACGTGGCTAAGCAGAAGTTCGCCTTCACCAGCAACCGCCTTCAGTTCCTGACGGACAACCTTTGCACCGAGAAGAAGCTGACGCATTCGAAGTTCCCAGGCTTCGAGCTGTGGTCGCAGTGCATGAAGGGCAACCCG
GAAGCCTGGAAGGAAATGAAGAAGTACAACTGCCAGGATGTCGTCTCACTGGAAGAGCTGTACCTGAAGCTCCGTGTGTGGATGGACGGACACCCGAACGTCGCGGCCTTGGAAGCCACGGAGTACGACGAGGACAACCTGCCGATCC
ACAAGTGCCCGCGCTGCGGTTCGATGAACCTCAAGAGCAAGGGCATGCGCCATACCCGCCAGGGCGGCCAGTATCGTCGCTACCAATGCGGCGACTGTGGCGGATGGTCCCGCGCCCGCTTCCAATCCAGCACCCGGCAAGAGCGLGLC
GGCCTGCTCGTCAACTAAGGAGAACACATGAAACGAATCCTCAAGGGCGCACTGCTTGCAGCCCGGTACACAGCAGGCGTCATTGCCGTCGCGTTCTACTTGCTGTTCCTGCTGTTCGCTTTGGCTAGTGACGGCAAGCGTGAATCGGCCC
GCATCCACCGTCGTGTTACGTCGAGGCTGCCCTGATGACCTACGCAGAAAAACAGGAAGTGCTGGTGCAACTGCGCCGCCAAGTGATGGCCGCGATGGAGACGGGAAACCACGGAGTGGCCCGTACCGTCATCCGTGAACTGGCCGAAT
ACGACGCAACCGAATCCAACCGACTGCGCGCCGACGTGGTGCGCTCGTACGGTATCGACATCGCCTAAGGAGGATTAATGTCCCGTGACGCCCAGCTTGCCTACGAAATTGCTTGCGATGCCGAAGCAGCAGCAGAGCGCTTGCGCGAGC
TTATGGAAGCTGCGCGCAACGGGGATGCAGACGCACCGAGGGCACAGAAGCTAGCGGCTTCGATGCACCAGGAGGTGGTGCGCGTACTGCAAGAGGCGATCGATACGAAGACGCGAGGAACCGGCGGGAAGTTCAAGACGTGGCTGC
GCCGGCTTGGCGCTGAGAAGGCCGCGCTTATCTCCATTCGTGAGTGCATCGCGTTGTGCGAGATGGGTGCTATGCGCAAGTCCAGTGCTACGGCTCAGAAGCTGACGATGCACATCGGCCGGCTGTTTGAACTGGAAGTGCGAATCATGG
AAGCAGAAGAAGTGAACCCCATGTACATGGAGAAGATTCACGCACAGGTTAAGCAGAACGCTACGAAGAACTACGGGCATCTGCGTCGCTTGTACTCTGTGGCCTACGATCGTGTTATGAAGGGCGAGCTTGACAGCGAGCTTAGCGACT
CCGAGGCCGCGCAAGTCGGCAAGTTCGGAGTCGATGCTTGCTACCAAGCGGGCCTTATCGACCTGCTCCCGAGCAAGACTGGTGTACCTACGTACAAGCTCGATGACGACGTAGCGCAGTACCTAACTGCCTACGACCAGCAAGACGTGC
ATAGCGTGGTGGACCGGGGCGCAGGTGCGATGATCTGCGAGCCGCTGCCCTGGTCCAACCTTAACGACGGGGGCTACCTCAGTGCGCGGCGTCAGGCTCAGTTCCCGCTGATGCAACTTCGCAAGGTGCGACGCGCCCAGCGGAAGCGC
ATCCGTGCGGAGTTCACGGCAGAGAAGATGCCGCTCGTGTTCGAGTGCGCGAACTTTCTCCAGGGGCAGGCGTTCCAAGTGCACGAGCCGACCCTGCGAGCCGTGCGGCGGGCCTGGGATGCGGGCGGTGCCACGATGGGCCTGCCGC
GCCGTGAGAAGCCCGCCAAGCCGCTGTTTCCATTCCCGGATACCTGGGTGAAGGCCGATGCCTCTGAGGCCGAGCTGGAGGCATTTACGCGGTGGAAGCGGGAAGCAACCGCGTATTACACCGGCCTCAAGGAATGGAAGGGCCACGTA
CTGGAGATCGCGGGCTTCCTGAAGCTCGCCAAGCGGCAAGGCCAGCCGATCTGGTTCCCGGTGATGATGGATACCCGAGGCCGCTGGTATTACAATGGCACGCCGAATCCCCAGGGCAGCGACGTGGCGAAGGCTGCGCTGCACTTCCA
CGAGCGCCGGCCGCTGGGCCGCGACGGGCTGTTCTGGCTCCGTGTTCACATTGCGAACTCGCTCGGCTACGACAAGGCCCGGCCGCATTTGAAGGTCGCCTACGTAGAATCGATTTGGAAGCGCCTGGAGGCGTCTCTGGACGCCCCGGA
GGACTGTCCTGAGGTGTGGGGTAAAGACAGCCCATGGTGCGCCTATGCGGCCGCATACGAGCTGCGGGAGGCATTGCGCTGTCGGAACCCTGAGCTGTACGAGACGGGCATCCCGATCCACATGGACGCGACGTGCTCGGGCCTCCAAC
ACTTCAGCGCCATGCTGCGCGACTCGACAGGCGGCAAGTACGTGAACCTGTTCGATGCCGGCGGCGATGAGAAGCAGGACATTTACCGCCACGTTGGGAGTGGGGCCATGGAGTCGATCAGGCGCGACAAGCCTAGCCCTGCTCGGGAC
TTCTGGCTGGCGCACGAGATTCAGCGTGACTGGGCAAAGAAGCCCGTCATGACGTATGTGTATGGCGCGACGCTGCGCGGTACGGCAGAGTTTCTTGAAGGTGAGGTGCTGCACGGACGAGAGGACACGAAGGAGGAAGGCCAGCGCA
ACATCGACCTGAGTACCTACGGTGCGAAAGCGCTGTTTGCCGGGATCGAGTACGCAGTGCCGGCAGCAGCGGAAGCAATGCGCTGGCTTAAGGAGGCCACACGTACAGTACCCAAAGGCTCACGCATGGAGTGGACAACGCCGACGGG
CTTCAAGGTGCAACATGACTACCCTGAGGTGGAACTCATGCGAGTACGCTTGTCTAGCTGCGGAGTGGAGCGTATCACAATGTACGAGGAACGCGATGGGGTTAATCCTTCGAAGATGCAGAACGCAATAGCGCCGAACTTCGTGCATGC
ATTAGATGCTAGTCATCTGACGTTCACTGCCTTAGCAATGAAGAAGCAGGGGCACGCCTTCGTAGGTATCCATGATTCGTTTGGTACACACCCTAGTTCTGTAAGTAGTATGCACAGGATACTGCGTGAGGAATTTGTACGTATGTATGCAG
AGCATGATGTACTAGGTGACTTCTTGTGGGAGGTAGGAGCTACAGGAGAGTTTCCTAAGCGTGGTGATCTTAACCTCTCAGATGTACTTACTAGTGAGTTCTTCTTCTGTTAGTTTAGAGTGCCACACGGTGGAAAGCGCAAACAAAGCGC
GAGCGGGGAGGTTCGATAGGACCGACCTCGCGAGCAAGACACAGTACATAGCGGTTACAATAGTTAGATAGTATAGAGTAACAGTATTATGTATCTAGTGTAGTACATAAGCCTTACCATGTTGTCGGTAAGCCTAATTTAGAATGCCCCA
GATTGGAGATACCTACATGGCTGAAACCGTACATAGCGCCGGCTTTGCTCCGGCACGTCCCGTCGATCCGAGCAAGGTAACCTTCACGCAGCAGCAACTCGATGCTTTGGAGCGGTGCTTCCCCGAGTTGGTGTTTGCAGAAAATCTCACA
GAAGCAGCACTGCGCCAACGACTAGGACAACGATCGGTGATTACCTGGATTCGTGAGCGGGTGCCGAAGTGAGGATTCTTCATAACAAGGCGTGGGCGATGCAAGATTGGGAAAGTGCACACTCTGAGCTGACTGCGCATCTAGGACGC
AACAAGGATCACCACATGGCACAAGGTGCTGACGTTGCGTGGACCTTGCGCCAGATCGAAGGCGGCACGATCCACGCGGTCTGGATCAATGACCGCGACTGGCTGGTGCTGTACAGCGCTGGTGCGTCGTGGTGCAACCCGAACAAGTA
CCTTGCTGAGTTGCTAGTGATCGGCGTAGCGCCTACTCGCAATTTCTCCACGTACACCGAAGCGCTCAAGATTTTGGCACGGGTTCATTCCTGCGTCGGGATCGAAACAGGCAACGGTGTTCTGCGTCCCGGACTACGACGCCTCTACATGA
GGGCAGGGTTCCGGCCTCATAACGAATCGTATTTCCTGGAGGTGTAGACATGGGCAAGGTAGTCTCATGGGTTACCGACACAATCGGGCTCACGGACAGCGGTGCCGCCAAACGAGCACAGCAGGCTCAAGATCAAGCGAACCAGATTC
AGCAGCAGATCGCCGAGCAGACCGCAACCTATAACGCGAACCTCGCCGCACTGGCGAACAACGCAGACGCAACCCAAGCCGCGACGGTAACCGCCGGCGGTACGGCTGCTGCTGCTGACACATTGACCAAGCGGCGCAATGCGTCGCAA
GGTCTTGCTTCGACCTTGGGCGTCAACGTCTAAGGGAGGGCACATGGTAGGCAACCAGTCTTACAAGTCGTTGTTCGAGAAGTACCGGGATGACTCAGTGATCCTCAAGTGCCGGCAGTACGCGCACTGGACACTGCCGAAACTCATGGC
GGAACTCTGTCATCGTGGGACCGCTGAAGTGATCGAGCGAGACTACCAGGAGATTGGCGCGCTTCTCGTGAACAACCTCGGCAGCAAGCTCGCGGGTCTTCTGTTCCCGGTGAACCGCGCATTCTTCGGTATCAAGCCGAGCAAGCAGCT
CAAGGAGCACGCCAAGGCTAAGGGCATCGACATGAGCGAGTTTCAGTCGGCCCTGGCGCAGCTCGAAATGGACGCCTCGCAACGGGTGTTCCTGAACTCCAGCTACAACCAGCTCACGCTGGCAATCCTGCATTTGATCGTAACGGGCAA
CTGCCTGACGAAGCGAGACTCGAAACTTAAGCGCACGATCACGTACGGCCTTCAGTCGTTCTCGTGCCGGCGCACCGGCACAGGTGAGCTGGCCGACTGCATTCTGCGTGAGTTCGAATCGTTCGCCGGGTTGTCGCGTGAGATTCAGGT
AATGCTCGCTACGCGGTTCCCGAACAAGTACCGCATGGACAAGTTCGAAACGAACGTCGAGGTGTACACTCGCATTCAGCGCGTAACGATGGGCAGCGGCGACGTGAAGTACGTCGTGTCGCAAGAGATCGAGTGCATGCCGATAGGTA
CACCCGGTGAGTACCCTGCGCACCTCTGCCCCTGGCAAGCGCCTACGTGGTCCTTAATTCCTGGCGAGCACTACGGCCGAGGACTGGTCGAGGACTACGCCGGAGGTTTCGCCAAAATCAGCGATGAGTCGGAAGCGCTAGCGCTCTACG
GTATCTCGGCCATGAAGTTCCTCAACCTCGTGCAGCCCGGCAGTGGGAACGACGTGGACGATCTGAACAACGCTGAGACTGGCGAATACGTGCAGGGCACGCAGGGCTCGATCCAAGTGCAGGAGTCCGGCGACGCGAAGAAGATTCAA
GCGATGATGGAGTTGATCTCATCGACGTTCACGAATCTGTCGCGGGCCTTCATGTACACGGCCAATGTGCGGGACGCTGAACGCGTCACTGCATACGAACTGCGCCAGCAGGCAGCAGAGGCTAACCAAGCTCTTGGTGGGCAGTACAGC
GCACTGGCTGAGTCATTCCAAGTTCCGCTGGCCCACGTGCTGGTGGTGGAAGAGAAGCCAGACGCGTTGGAAGGTATCCTGTCGAATACGTTGGTGCTTGACGTGATCGCCGGTATTCCCGCCCTCAGTCGCGGCATCGACGTGCAGAAC



ATACTCCAAGCCGCCCAGGACGCAGCAGCCATCGCTAACGCCCTCACGTCGATCGATGATCGCGTGGACCCACGCAAGCTGATGGATGTTATCTACGCAGGTGCCTCTGTCGATACTACGACCATCCTGCGCGACAAGGAAGCCCAGGCCA
AGTTCGATGCGGCCAAGCAACAGATGCAGCAGGCGCAGACTCAACTCGCCGCTACCCAATCCGCAGCACAGACAGCAGCCATCGGCTCGCTGCCCGGTGCCAACAACTAAGGAGGCCACACAATGGCAGAGCAAGTCGCAGTCCCCGCC
GGTTTCGATCCGTCCAAAGCTGTACCGGCTGACGCAGTGACGCTGGGCAGTCGTGACCGCACGCCGGCTCCGATTCCCCCAGTGCCGCCGTCGAACCAGCAACGCAACGACGCAGCGCCGTCCAACCTCCCGCCGGCACCCGGTGCGGAA
CCAGTGCCCGCAGGCCCGGATGCTGATCCCGAGTATGCAGCATTCCAAGCGTGGAAGAAGGCGCAAGCTGCTGCACCGACTCCGGGTAAAGTGGACGACACGGCCGCTGCGCAACCGGTGCCTGTTATCCAAGATGACCAGACGCTTAC
GGCCGTTCGCGAGGCGGGCAAGAACGACCCGGTAGTCACTAGCGCGCTTTCGCTGTTCTCGCTGGCCGCGCCGAACCTCGACGTGAACCGTGCAGTGAGCACGGCCATCGCACGAGCCGACGCGGGCCTTGTTGACGAAGCGTACCTCA
AGGAAGTAGGCGGCGATAAGGCCGATCACCTGATTACGGTTGCCAAGAATCTTGTCAACCACATCAACGCGCAGTCGGAACTGCTGATTAAATCCATCGAGGACATGGCCGGTGGGGCGGCTGGTTGGAAGGCGTCCGTGGCGGTATTC
AACGCAAAGGCACCGGCATACCTCAAGGAGTTCGTAGGCCATGGCCTCAACTCCATGGACCCCGCGAAGATCAAGAGCGCAAGTGCTGCGCTACTCGACTTCGCGAAGCAATCGGGATCGCTTCCGCGCGATCCCCTAGGCCACGTCGCC
GCTGGCGGTGGGGCACCTGACGGCACCATTGGGCTGTCCAAGGAGCAGTATCAAGCGGAGCGTCTTAAGCTCAACCGCAACGCGTCGGACTTTGCCGACCGTGAACGTGAGCTTACCGCGCGCCGACAGCTTGGCAAGAACATGGGCCT
GTAAGCCCTAACCACAAGGAGGATTAATGGCAGACGTAGATAACAAGGGTCAACTGACCCGCACTTGGTGGGCCGGTAGCGATGCGGACGCAGACATCCACATTGAAGCGTACGAGGGCGACATTGAAGGTTCGTTCCGCGCTGAGTCG
CTGTTCCGCGCCTCGGGCCTCACGAACTACAAATCGGTGCAGAACCAAACCAACACGTGGCGCGGCGACCGCATCGGCGCGGCTGCTGTGAAGGGTCGCCGCTCGGGCGAGACGCTTGACTCGGCTCGCATCGCAAACGAGAAGTTCATC
GTGACGGTCGATACCACGTGCTACATCCGCACGCCGTTCGACTGGCAAGACGACTGGACCTCGCCGGACTTCAAGAGTGAGTACGCGGCCGAGCACGCATCGGCACACGCGATCTCGTTTGACGAAGCACACGTGATCCAGCTCATCAAG
TGCGCGGCGTACGTTCCGCCGGCCTCGCTGGCTGGCGCATTCCATCCGGGCATCAGCGCTGTCATGACGGGCTACCAAGCCGCACTCGCGATCGGCAGCGATGTCGTGGAAGTCGGCCGCGATCTCACCGGCTTCGAGAAAGCAGCCGAC
ATCATCGTCCAGAACCACAAGGAAGTGCTGACTGAGTTCGTGAAGCGCCGCCTCGGTGCGGGCCTCGCGCAGACCGTGACGCTGATCCATCCGGACGCGTTCAACGTGCTGCTGGAGCACAAGAAGCTGATGAACGTGGACTTCCAAGGC
AGCTCGGCGTCGAACGACTACGCCCAGCGCCGCATCGCGGTCCTGAATGGCGTGCGCGTGATCGAGGCTCCGATCTTCCCGACTGCCGGTGTGTCGCACCCGCTGGGCTCGGCTTTCGACGTGTCGGCCGCAGAGGCCAAGGCGCTGCTG
ATCGTGTTCTTCCCGCAGAAGGCACTCGTGACCGTGCAAGCCCAAGGCATGACGGTCAAAGTGTGGGAGTACCCGAAGGAGTTCCAATCGTACCTGGACTCGTTCCAAATGTACACGGTCGGCCAGAAGCGACCGGACGCCGTTGGCGTC
ATCTTCAGCGACTAATCGAAAGACGTAGGTTCGTCGGCGGTGGAGCAGGAATCCGCCGCTTAGTTCGCCCAGCCCCGCGATCCTTAACAGGGTTGCGGGGCTTTTTTTTTTTGTCTCGACCATAGGGGATTCCATGGACTTGCGCCCAGCCC
CGCGATCCTTAACAGGGTTGCGGGGCTTTTTTTTTTTGTCTCGACCATAGGGGATTCCATGGACTTGCTAACGGCTGTCAACGAAATTCTGCCGAAGCTAGGAGAACATCCGGTGACATCGCTGGAATCGAAGTCTCCTACGCTCGCGGTAA
TCCTTCCTCAGATCGACTCAGAGATCGACCTGCTGCTGCAACCCGGCTGGTGGTTCAACACGTATCACCACGTCGAGCTGTTTCCTGATCCGAACGGCTACATCGATGTGCCGGAGGATACGCTGTCGTTTGTCGCGGAGCCCGAGTACGGC
ATAGTGACTGCACGCGGTGAACGCTTTTACAATCAGCGAACCCGTAGCTACGTGTTCCCGTCGAAGATCAAGGGCAAGCTCATTCAACGCTGGGAGTTCAACGACCTGCCCGAGTCCGCTGCAAAGTACGTCCTGTTCTCGGCGCTGGTCG
CCATCTACGTGACCGACATCGGGCTTGAGCAAACCGTACAGCTCTGGCAGTCCTACGCGTCGATCGCGCGGGGCAACATGGAGCAAGAGCATCTGCGCCAGATGCGCTACACAATCAAGCAGTCCCGGCGCTACCGGAAGCTGCGCAACG
CTATGAGGGGGTAACCATGGCTGCATTCGAGTCTTCGCAGAAGTCTCAGATTCAAGGCGTGAGCCAGCAGATTGCGCGCGAACGGCTCGACGGTCAAGTTAGCGCGCAAGAGAACATGCTGTCGGATGTCGTCACCGGGCTGCGTCGCC
GTCCAGGTGCATGGGCTCGGCAGCTCCTACAACTCGGCACCGTTGGTACTTCCGTCGAGAGTGTGCTTGGTTTCGATGCAGACCTTGCCGGCTCACGTGTACGTGGTGTGTTGAATACGGCTGATGGGGTGCTGCGCCTGTACACGGAAGC
CTGGGCACCCATTCAAACACTGCCGGCCAATCCCTACTTGCAGACGCCCAGCGGTCGTAACGCGATTCGCATGACGAGTGTTGGGCCTGATCTGTTCCTCGCTAACCTAGAGCACACGCCTGTACCTTTGTACGGGGCCGCTGGGCCTAGTC
CTAGCCGTGTCGGCTTCTACTACATCAAGACCGGAGCATTCTCGAAACAGTACACTGTTCTCGTGGCAGACTCAGCTTTCGCCGCGCGTACATACGAAACGACCACGCCGCCAGCAACTGCTACCGGGGCCGATAATGCGTCTACGCCTGA
GGCGATCGCAGGACAGCTCGTGGCACTTATCAATGCGGACACGGCCACCACAGGGTGGACTGCGTACTGGTATGGCTCGTTCGTATCGATCCACGGCCCGCGTGATGGTATGACGGTGGGCACGGCTACCTCCACGTCGTACGTGGGCGT
GTCGGGGCAGGGCAACGTGCCTACGTCTGGCGATCTACCGTCGCGTCTGCCGTCACAGGCAGATGGTCTGGTTATCGCGGTAGGCAGTACAGCGTTCCCGACGTACTACAAGTACATCTTCGCGAAACAGGCGTGGACGGAAGTGGGCC
AATACGGCTCACCAACAGCACTAGCCAACATGCCCTTGCGCCTAACCCTAAACAGCGCCGGTACGGCATTCGAGTACGACCAGACGTACGAAGGGCGGTACGCAGGCGACGATGACAGTAACCCGCTGCCGTACTTCGTCACGAATGGTA
TCACTGGTATAGGAAGTTACCAGGGCCGTCTGGTGATACTGAGCGGGCCGAGTATCAACATGAGCGCAAGTATCAACACACGCCGGTTCTTCCGCTCGACGGTTACGTCTGTGGTGGCAAGCGATCCGATTGAAGTGGCGGCGTCGGCTA
ACTCCTCGTCGGCTTATAGGTATGCTGTCCCATTCCAGAAAGACTTGCTGCTGTTCAGTCAGAAGTACCAAGCAGTTGTGCCCGGTGGGAATGTTGCCATTACGCCGTCAAACGCGACGGTGGTAGTCACCTCTACGTACGAAGGTGACAT
GACTTGCTCGCCGGTGACGCTAGGGCGGACCTTGATGTACCCTGCGCCACGTAACACGCAGTTTTACGGTATGCTCGAAATGGTGCCGTCGCAGTACACTGACTCGCAGTACGTGTCCACTGATGTAACTGGACACCTACCAAAGTATCTG
CCTGGGCGCTGCCGCTTTGCTGTGTCGTCGTCGGTGGCTAACATCGCGTGTTTTGCGAGCACAACCGACCATCGGCAGCTCATTGTTCATGAGTACCTGTGGAGCGGTGCAGATAAAGTGCAGCAAGCTTGGCACCGTTGGACGTTCCCGT
ACGACATCGCAGATGCCTTCTTTACAGGTAGCGAGATTAACCTGCTGTTCGTGAATGGGACCAATGTTCTCGTGGCTACGATCGACCCTCGCGTAGGTACGCTAGATGCGGCGAGCGACCGCCGACCGTTCCTCGACCTGTACACCAACAC
GACGGTAACGGATCACGAGGCACCTGTCCCGCCGGGGCACTTGATCTTTGACCCGAACATTGCTGATCGGCTGTCATTGGCAGATCAGTCTAGCGACGGTGGCGAAGAGGTTGGCATCGAGTCGCACACTTCCAGCGTGCTTACCACAGG
TGACTCATACCCAACTGGCAATGTTGCAGCGGGCATCAAGTTCACCTCATCGTTCAGTCCAACTACGCCAATGGTGAAGGATCAGAATGGCGTCGTAATCAGCAGCAATAAGCTGACTATCCTGCGCTACATGATCGGCACTGCTAACTCGT
CAGAGTTCAACGCGTTGGTTAGCGATGCAGCCAGTGATTCCGACAACACTGATATAGACGTAGGCCCAGTGTACTGGTCGAGCCCTGAGCTTGGCCTTGGCCGGCGTCGGGCTACGGTTGACGCTACTACGATCATCCCATGTCGTACAGC
AGCGGCAAGCACTACGCTTGTGCTATCGACGGATGGCCTTGGCGAGCTAAACATCGTGGCAGTAGAAACAACCAACCGCTACAACCAGAAACTTCGGAGGCGCTAATGCTTGGTACGTTCCAGCTTGCATCGCTGGGGCTGAACTTCGCA
AGCGGGTTACTCGGGTCGAGCAAGCAGCAGAGCGCTGCGCTCGACCAGTACACCCAAGGCGTGAAGGCAGTCACAGCTCAGAATCAGGCGATTGCGGAGGCCAACACCGCGAACATGATCCGTACCGGCTACATGGTCGGTATTCAGAA
CCTACAGCTTGCTCGGCAGCGTGCAGCAGCAGCCGAGCAAAGCGAGTCAATCTCCAGCAAGGGCGTGGCTGCTGTGGGCAATGCCGTAGCGAATGCGGCGGCGTCTGGTACTGTGGGCGCGTCGGTGGATGCGACTGTTAGCGACATCC
AGAAGAAGCAAGACGAGGCGCAGATTGGCCTTGACGAAAGTTTCTCGCAAACCCTGGAGAACGCGCAGATCGCTATCGAGCAGACCGCGATGTCCGGCAAGGACTCGCTACAGGCTGCTCGGCAGTACAACACCAACATGCCTACGCAG
AGCTTTGGCGCATCGTTGCTGTCCGGCCTTACCCAAGCCGGTGGGGCCGCGTTGCAGCTCTACGCGGGCGATAAACTTTCGCTTGGTCCGACCAACACGCCCAAGAGCGATGCAGGTTCGTATTCCTATAAGTCCATCTTGTCTGGGCCTGG
GTACTCATTCAGCTAAGGAGGAAACATGGCAGTTCAGCGCGATGCGCAAAGCATAGATTTTGGCAGTGCGCCTCAAGCGGGCGCTGTCCCTGGTAACGTAGGATTTGTGCGGGCCGATCCCGGTAAGTTCTATGACCCCTCAACTCCACAG
CCTTCGGTGATGACGGGCATCCTCGACAACGTACTGAATACGTTCACGAAGCCCGTCACCCAGCTCGCACAGCAGGAGGTAGGTAACGAGCGCGAGGAAGCGTACTTGCGCGGAGCGGCAGCGGCTGGCAGCGACGATGCGCAGGCTG



CAATCGACAGCAACCCGATCACCAAGAACTGGACCGGTGCGGGTTGGGCGGACACGCGGGCGCGTCTCGCACAAGCAGACGCGGAAGCACAGACCGCCGCCGACATGAAGACCTTGCGGGAGCAGTCTCCCGAGCAGTTCAAGCAGTA
CCTCGCCGAGCGTCGGCAGAAGGTGCTGGACAACATGCAGGGCATGTCGCTGGATGCCCGGAAAGGGCTGATCGCGCAGCAGCTCACCAGCGATCGATCGGCCATCGCTAAGCACGCTGTAGAGCACACGAAGTTCATCATCGACCAGA
TTGGCAAGGGTGTGCAGACGGACCTTAGCGTGCGGCTTGACGCGCTCAACAACGCGAAGACCGACCCGGTTGCGTACAACGCTGCGGCGGATGACGCGTTCGCAGGGCTGTACAGCAACGTGTGGTCGAATCCTAACCTGCCGCCAGAG
AACCGCCAGAAGCTCACCACACAAGCCCTGTCGCTCGCGCTCCAGAACAACAACGAAGTGCTGTACGAGAAGGCGCGGGACACGAAGCTGCCCGGCGGCGGCACGCTGCTCGACCAACTTGGATT CGAGGATCAGACTGCGCTGTCAAA
GGCGTATGAGCAGTCACGCAAGGACACGAGCACGATGCGGCTCGCGAACTACAACGCACAGCGTGGCCTCATGGAGGCACAGTTTCAAGACCCGCTGACGCCGGCCATGCCCTACGATCAGTTCCAAGCCTTCGTGGCGAAGGGCGTGC
AGATCGGTGCCATCCAAAGCGGGGACATCACATCACTGACAAAGGCATGGGCCGAGGGCAACGAGAAGAAGGTCGCTTCAGCAAACCTTGCGCAAGCGTACGTAACCGGCAACGTGAAAGCTATGTTCGCCATGGGCAAGGTCGAGGA
CCAGGGTTACCAAGCATTCATCCAAGTACAAGCCCGTAATAACGTTGACCCAGCAACGACCGTAGCACAGCTTTTACAAATCGGAGTAAAGACAGGCCAAGGTTCTGCATTCAAGGGCGTAGGGGACTTGACTCGATCGGCAGTGTCGAT
GATCGGAATGGGCAACAACATCGACCAAGGGCAGTTGAACATGCTCAAGACGGTCCTCACGACTCTCGACACTGCCCAAGGCGCGGGCAAAGCCAATGCGCTGGGCGCGTACCTGTCGTCATTTAAGGATGACGAGCGTTCGAAGATCAT
GCTGTTCCGCGAGCGGTTGCAGGCAGGTGATGATCCGATGGTCGCAGCGCAGACCGCAGCAGATACGTTCGCCAAGCAGTCTCAGCTCACGATCGAGCAGCGAAATGTGCTAGCCGCAAACCACGCTAAGGCCGATGCTGCTGTGCTCG
CTGAGATCACGCCACGCGGTCTGTGGGGTAGCATTGCCAATGCGGTGCCTGACTTCCTGCGCCCGCAGTCTAACATCGATAAAAACAAGCTGCGCACGTATCAAGGATTTTTCGAGAACGACGAGCGTGTGAACGCTGCCCTAGCTCCGGC
CAAGGTAGCGCTGGTGGAAGAGTTGAATTACATTTCACGTAGTGATCCGTATGCGTCGGATGACACTCGACGCAAGCTCGCACTGGCCAAGGTTGCAGGCCGAACGCTCGATCTTGATGGCGGACCGCTGGTGATTCCTCGCCTACCATCA
GGCGTCTCCATGCAGTCCTACTTCGGCGTCAATCCTTCGGTGGGGCCGCAGACCATCGCGGCTACGCTTAACGAGCTGCATAAGCCGGGGGACGGAAACCGTGTGGTCTACAAGGCAACCGGCGACGGTCAACTTCAGTGGCAGGAGTTC
GGGAAGAATGGTGAGTTAGTGAAACCCGGTGGTGTGTTCGATCCGAAGTCTATAGCCCAGGCAGTTCAAGCAAAGCAGGATCGTATTACTGACGAGTTCAATCGCACCAATGGTCCAGGTGTGCAGGCTAAGGGTACTACCGGCGTACC
GGTACAGTACAACGGCGATAACTCGGCAGGTGTGGGTAATCCGCTCATGCTCCAGTGGCGTAACGATCTCGTAGCGCATGAGGACGTGCGGGATACCCCTTACGACGACGCTAGCGGTAAGGTGGTGAATGGTAAGCGGGTCCAGACGG
TTGGAGTGGGAGTTAGCTCGCACAATCCGTTCTACCCGCCAGTGGATGCAGACGGCAAGGTATCCGCAGCAAACATTAGCCGGTCCTTCACCCTAGCGTCGAATGCAGCAGCGCAGACAGCGGTACGCGCACAGGCGGCGGCTGGCGTG
CAGACGGACAACAGTTTCCGGTTGTTCGGCTCGCTCGCGTATCAGGGCGGCAGCGTACCGCCAGAGCTGATCGCCGCGCTTAAGCAGAGCAAGGCCGACGAGGCAGCAGCGGCGTTGCACGCGTCCACGCAGTACCGCATGGCCCACTC
AGCCCGCAAGCAGTATTATGACTCGATGTTGAGTTCGATCACCAACGCCCGCACCTGGGGCACTCAGTAAGGAGGAAACATGGCAGAGCCCATCGTTAATGTGGACCCGCGTATCTACGGCGGGGATGCAGTACCCGCTACGCCGGTCCC
GGAGTTCACTCCCGGCGATGGGCGCGCAGCAGCTCCGATTGCTCCGTCTGCACAAGTCTCGCAGGCGGGCATAGCGAGCGGAACGGCATCGGAAGAACAGGGGCAGTCGTTGATTGCGCAGAACTCGCGCGAACAGGCTACCGCATGG
CAGGCCGCGAAAGCGGCTGTTCAATCGTGGACCACTACCCGAGTGTGGGATTGGGCCACGATGCCGCACTTCGACGCCGACCCGGAATTCGATCCCAAGCCGTATGTGAACGGCACCCCGTTCCAGCTCAGTGAGGACGAGCACAAGTTC
CTGGCAAAGTCGCAGTCGCTGGCAGAGTACCAGTACCGGGCCAACGCTTTGGACGAGCAACGCAGCCTGTACCGGCAGATGGGCGACCATCCGTTTCTGTCGGGCATCCTGAGCTTCGCAGACCCAGTGTATCTTGCCATCGATCTCGCGT
CATTTGGCACCGCCACAACCCTGACGGCAGCAGGTGCAGGGGTACGTACTGCCCGTGTACTCGGAGCCGCTACAAGCGCCGCTGGTAACTTCGCGGTGGGTCGGGCAGCACAGACCCAGGCTGCGATCTCCGATACGGAAGTCATCGCC
AATGCACTGGTCAATGGAGCGGCCACAGCGGCCCTGTATCGCCCCGGCAAGGGCTTCGTTGCCGCCGACGAGGCGTACCCCTCGACCGAGCTGACGAGCGCCGCCACGGCCCTCCAGCGGGAGGCTGCGCCAGCCGAGCGCGCGGTTGT
CGCAGAGCAGGCGGACGTGGCCGCGTCGCGTCCGCAGCCCGAGCCTGCCATACCTACTCGACCGATTACGGGCACGGTACACAGCGAGATTGCGGACCGGATTGTGTCGCCACGCTACCAGACGGATGCGTACGCCGCGATGCAGAAGG
TATCTAATGACCCCACTTTTGGGCCGATGATTAAACAGGTTCTGGAGGACCAACCTGACGCATTGGCGTCGCTGCCTGTGCAGGTGAGTGAAATGCGCCGCCTTGCGGGTGAGCTTGGTGATCGTTCGTTCTACGAGCCGAATACGCACAA
GGTTCACATGAACCAGACGCAGATCGATAATCCCCAAATTCTGCTGCACGAGGTGATGCACGGCCTGACAGTGCAGAAGCTTCTCTACGGTGCGGAGAATCCGGCCTCAGCACATGGTGCCATCACGTCGCAACTGGAAAGCCTGCGCAG
CGAGCTTAACGCATACCTCGCACGTAATCCTGCTGCTGGGCGGCAGGCAAAGTATTTCGGCAGTAACGTTCGTGAGTTTGTGGCCGGGCTGTACTCCGGCGATACGGAGTTCACGCGGACCCTTTCGCAGATTCCTGTTGCAGGTGCAACC
AATGCGCTGTCTAAGATGGTCGAGTTGGTTCGTAAGCTCCTGGGCATTGCTCCCAATCAAGAGAGCGCATTGACCAAGGCGCTGTCCCTAACGGACGAGTTGATTAATACTCGTCTTAACGTCGCCGACCGTGTTACCGGTGATGTGCTGG
AACTGTCACCTACAGGCTCACAGCAGCAACTCGCAACCGCAGTATCCGGTAAGCTGGAACGTGCTAGCAAAGCTGCGGGTTCCAAGTTTGAGTTGTCACTCCATAAGACCATGAGTGCTAAGGGTACGGAGGGCGCGAGGGTCGCTAATC
TGCTTGTGGAGAGCCCGACTAATCTTTCGGGTAACTCTGCTGCGGCTCAACGCCAAGCTATTCGTTCAGACCTCGCAGCAAAGCAGTATGCCTACGAGGATTTGCTCAAGGCAGAAATGGCTCGGCGCAATGCCGGGCTGTTGCAGCGCGT
GCTGCAACCGCGACAAGCTGCTACGGCTCAACGTACGATCGAACGTGAAGTTCTTGAGGAACTGGCACGTCGGGACAACGTGATCCGTCGAGGTAACTCCAACATCACTGACCCGTCTGTGCCGAAGGCAATCTCTGAGCTTGCCGACGC
ACACGCCGCCGCTACCCAACCTGCACTTCGCGAAATGAAGGCAGCGGGTGTGCTGGGTGCTGACGTGGTGGACGAGAACGTTTCGTACTTCTCCCGGAAGTGGAGCGTCACCAACATCGAAGCTGCTGAGGCTAAGTTCGTTGCAGCGG
GACTGACTCAGAAAGCAGCGGCGCGTGCGGTTCGTGATGTCGTAGCCGATGGTATCATGCGCGCAAATCCGCAATGGACGCGCGACTTGGCCGAGGATGTCGCGCATGCAATTCTGCACCGCGCTCGGGCTAAGGGCTACTTCGAGGAT
CAAGCATTTCGCGGACACGTCGGTAACGGGGCAGCAGAACAAGTGCGGTCCATTCTGGAGACGACTGGCATTTCGCAGAAGCGTATTCAGGATGCGATGGACGTGCTCACAAACGTAACTGACGAAGCAGGTAAGACTTCGGCGCTCAA
GCATCGCATTGAAATGGACATGCTAACTAGCACGCAAGTGGGCAATAGCCGCGTGTCCATCGTTGATCTTCTGGATGGGAACCTTACCCGGAACCTGGACAGCTATCTCGACAATGCAGCGGGCACTGCTAGCCTTGCAAGGGTGGGCCTT
AAGACCAACACGGACATCGATAACTTGCGCCGTACTTGGATGCACAGCATCGAAAACCCCGCAGAGCGTCAAGAGGCTGCTGACTTGTTCGACAACGTAATTGCGGCGTTGCGCGGGCAACCAGT TGGTGAGCGGGTAGCAGACGGGCT
GCGCAAAGTCCAGGCAGTTACTCAGATGGTGGGCCTCGCATCCTCGGGCCTGTGGCAAGCAACAGAATACGCTAATGCCGCTGCGCGCTATGGGATTGTGGCTACTACGCGGGAAATACTGAAGACGATGCCGGTGTTCCGCCAGCTCCT
AGGTGACACGTCGCACGCAAATGCGGAGAGCCTGCAAAGTATCTTGGCGCGCAACTCGTACCAAGACATTCGCATTCGTCCTTACGTCCAAAAGATGGAGGACAACTTTGAACTGCCGGTTAGCGATCACGTAATGCTAGCTATGCAACAA
AGTAAGCAGCTCGTTCCGTATCTGAACGCAATGCGATTCATCCACCACAACCAAGCAAACGTAACAGCTAACTTGGTTGTCGATACTCTGTTGCAAGCTGCCAGGGAAACGAAGCCTGGGCGCTACACGGAAGTCCTGAGCCGCTACGGCT
TAGAGGGCCGCACACTGGACAACGTACGGGCAGACCTGCTAGCGCATGGCGCGAATACCGAGCGCTGGGCGGACGGTACGTGGGAGCAGCTTCGCAGTCCGCTAGCCAAGATGATGGACGAGTCCGTGCTGCGTAATCGCATCGGTGA
GATTCCCGCCTTTGCGCAGTTCTCGTCTGTCGGCAAGTTCATCTTCACGTTCCGCTCATTCGTGCTCGGCGCGCACAACAAAGTGCTAGCCGGTACGCTGCACCGTAACGGATTTGCTGGGCTTGGTTTGCTGATGCTGTACCAGTTCCCGCT
TACTGTTGCTGCAAGCTATGCGAATAGCGTACTACGCGGTAAACCTGAATCGGATGTAGGCAAACTGGCTGGGCTCGCAGTTGGGCAGATGGGCTCTATGGGCTTGCTCTCAGAACTGTGGGGCATTGTGTCGGGTGATAAGCAACAGTT
TGGCGCTAGTGGCTTGATGGCTATCGACCGTCTGTACAAGACTGGTAGCCAAGCGGCTAGCGGTAACTTCAGTGGCGCAGCTAGCAGCGCACTTAGCGCTGTGCCGATCCTGGCTATTCTGCCGGGGCTTAAGGCGTTTGCAGCTTCGTTC



CAAGGCTCCGGCCACAACAAAGAATAGGAGGGTTAATGGCATACAGTAACCAGCTCGCCGTCTCCGACGGCACGCTGGCTTACCTGGACATTTCCATTGCGTACGAGAAGCGGGCGGACATTTCCGTCTACTTTGACGAGGTTGAGCAAA
CGCTCGACAGCACATGGAGCTGGGTAGGCACAACGGATAAGCGGATCAGCTTCTCACCTAACGTGGCCGACGGCGTGACAGTACGAGTACACCGCGCCTCGCGCATCGACCGGGCTATCAATGTGTACTCTCTCGGAGCGAGCTTTACCA
ACGAGTCAGTGGATACGAACTTCCGCCAGATGGTTTATCTCGCGCAGGAGTACGCCGAGGGCGCAGGAATCACCGACGTATTTCACGACCTGGACATGCATGGCAGCGTACTAAAGAACCTGGGCACTGCCACCAATGACGGGGATTCTG
TGTCGCTAGCCACGCTTAAGCAGTACAGTGTGGATACGGTGCGCGATGACCTTGCAAGCACCACGAACCCCTCACTGGGAGCGGCGCTTGTCGGCTTCTTCGGAGGCATAGCAGGAGAGGTCGGCATTACGCTCGCAGACTGGTTCAAGG
GCCGCATCAGCGTATCCCGCTGGGGTATCCGCCCCAGCGCCACAGGGGCGTACAATTCCCAACAGCTTAACAAGCTGATTGCCGCTAAGCCCAAGGCCCGGCTGTACTTTGACGAGGCGGGCACGTACCACTTCAACGACGTACACACGTT
CACCGACGTTACGTACTTGCAAGGCCAAGGCGCACAGCTTACCGAGTGTGTGCAGGACGACTTATCGAAAGGTCTATTCAAGTGGGAACTCGGGTACAAGCAGGGCGGTGGTATAGAGGGCATGACAATCCGGAGCAACGTGGCGTTTG
GCGCGCAGGGCTCTTCGGGGCAGGCGGTCGAGATCACCAACGCTAACGACAATTTCGAGATCAAGAATTTCGATATACAGTCGTTTGCGGAGGGCATCGTGGTCAACGGCTCTTACTACGTGAAGATTCGCCACGGCCGACTTCTGTTCTG
CCACGCTAACGGCATCCGCCTCTCCCAGTACAGCGGAGCAGGGACGGAGACTGCGGGCACAATGATCGAGTACCTGAAGATCAGCGGATTCGGTTACACAGGTTCTGACCCATACAACAGCACTGGTATCCTGTTCTCGCAGGGCTCTGG
CGAGTTCCTGAACACAGTGGACGTTACACAATGCGGTCGTGGTATCGTGTGCGCACCGCCGGCGGGTTCCTGGGTGCGCTTCCTGAAGTTCAACCAAGTGCTGGCGGATACCTCATACTATGAGGGCTGGACGTTCGACGGCTCGCAGGC
TCCTGTGCTGGACATTGAGTGCACCAACTGCTGGTCTGCGGGTTCCGGGGGCGGCGCAGCACGCCCTCCCGGCTCAGAGCGTGGCGTGGGTGTTGCCTTCATCGGTCCGAACCTGGACGACATCCGCTGGAACGGCGGTGAGATTCGAG
ACAATGACTGTGGAGGCGTGCAGCTCGGAGGCGGTAACAACGTGCGTATTTACAACGCTTCGATCTCCCGCAATAGCCGTCGCATTGGCTTCAGTAACGTCTACCCTGGTGTGCATGTGCTCTCGGGCGTTTCTAACTGGATGTTGATCGGT
AACCGTATCGGTAACTTCTCTCAGGGCGTGTTTAATGTAGAACAGGCTGAGGGGCTGGTGATCGATGCGGGGGCCAGCTCTGGCTTCATTGTTGGACTCAACGACTTCCGGGTTCCAGGAACAGGCAAGCCGCCCATCGCCAACGGCTCTT
CATCGGTGGATTATGTTATGGCACAGAATCTTCCGAGACTGACGCTAGGCACTAACACTACGACTCGGCGGACACACCCTATCGGCTCAGGTGGCCCTGTAGCTGGAGGCACGACTGGTTTCTTAACTAGCGGTGGCCTGTGGGGCTCAAC
TATGAGTCTGCCGTATGTGGCATCGCGCCAAGAACGCCTTATGCATTTGTACGTCGGCGCAAGTGTTGCACCGGGGGTTGGGCAGTCGGCACGACTGCGCCTCTACTACAATAACGCTTATACAGGGCTACAGGTCTACATAGGCGATAGC
GCATTCTCTGTGAACGTCGATGTGAACTTGGTCCTGAATCCTGGTGACGAAGTTACTATCGAGATTGTGACGAGCGGAGACGCAGCTTCCAGTATCTACCGAGGTTACCTCGGCTTCGAGGATTAAGGAGGAACAATGAGCAACGCGGCA
TCAACCGCGTCGCTCAACGAACTGCATCGCAAACTAGCAGAGCAGATGACCAAGACGCTTAATCGCGACTTGAAAGACGACATGCCTACGGATGCCGCGACTATGTCGGTGATCCGTGGGTTTCTGTCGGACAACAACATCACCTGCGATC
CTGCCGACCAAGATACCACGGCAGAGTTGCGGCGCAAGTTCACTGAGCAGACGCAAGCACGACAACAGCGCAAAGAGAGCGCGCTAGCTCGTGTGGTTGAGCAGACGCTAACCACAGGGGCAACTTAACAAGGAGGACCGATGGACAT
CGCAGAGCGATTCAAGATTGCCATCATTATGGCGGAGCACTACAAGGACTTTGCAACCTTTGCCGCTGACGGGATGGTGTATCTTGGTTTCAGTCTTACTGACGTTCAGGAAGACATCGCCGAGTTTATGGCCACCGGTCCCCGTCTACGCA
TGGTGATGGCGCAACGAGGGGAAGCAAAGTCTACCCTCGCTGCTCTATACGCAGTGTGGTGCTTGATGCAGAAACCAACCACGCGGGTTCTTATCGTGTCTGGTGGTGAGACTCAAGCATCCGAAGTAGCAACCCTGATCGTGCGACTTAT
CACGACCTGGGAAATTTTCGAGTACCTACGACCTGATCGCAGCGCAGGTGACCGCACTTCTATCACGGATGGCTTTGACGTCCATTGGGCATTGCGGGGAACGGTTGACAAATCGCCGTCCGTAGCCTGTGTGGGCATCACCGCCCAGCTC
CAAGGCAAGCGGGCTGATCTCTTGATCCCGGATGACATCGAGACGACGAAGAATGGCTTGACCGCTGCGCAGCGAGCGCACCTTCTGCTGCTGTCGAAGGAATTCACGTCGATCTGCGCGGATGGGCACATTCTGTACCTGGGCACGCCT
CAGACGAAGGATTCGATCTACAACACGCTTCCGGGCCGTGGCTTTGAAGTGCGCATCTGGCCGGGACGATACCCAACTGCTAGCGAGCTGGAGAAGTATGGTACGCGCCTCGCTCCGAGCATCCTTGCCCGCCTGCGTGCTGATCCTACAT
TGCAGTCCGGCGGCGGTCTTGATGGCACACGTGGCAAGCCTACAGACCCGGAACGCTATGGCGAATCGGCACTGTGTGAGAAGGAGCTAGACCAGGGACCCGAGGGCTTCCAGTTGCAGTACATGCTAGATACCTCGCTCGCTGACGAG
GCGCGGCAACAGCTTCGCCTGAGTGACCTCGTTGTCGCTAACTTCGGCTGGGAGACTGTACCTGAAGTCATCCCGTACCGCGCCGAGCCCGCATTACTTGTGCCATTAGCCGCTACCTTCCCGGTGGCGCAGACGCGCATGTACTACGCAG
CTAGCGCCCAAACCGCATACCGCGAGCTGACCGACCTGATGATGTACTGCGATCCAGCGGGCGGCGGGGAGGATGAGCTTGCATTCGCCTGTTCCGGTGCGCTAGGCCCGTACATCCACCTGCTCACGATGGGCGGGTTGAGGGGCGGL
TTCCGTACCGAGAATGTGCGCGTGATCCTGAGCACACTGCTGGAGTACAAGATCAAGTACGTGCGCTGTGAGTCTAACATGGGCCACGGCCTGTTTGAGATCAACCTACGTGGTGAGCTTGAAAAGGCCGCAAAGGATTGGAATGGTGCG
CCTGAGCCGTTCTTCAAGACGGTGATCGTTGAGGGTGAGTACAGCACAGGCCAGAAGGAGCGCCGCATCATCGACTCGCTCGTGAGTGCTATGCAGCGTCACCGTGTGATCGTGCATCAACAGGT GTTCGCTGATGACGAGAAGTACAAC
GCCCAGCACAGCCTTGAGAAGCGCAGTCAGTACAGCATGTGGTCGCAGATGAGCAACATCACTACTGATCGTGGTTCATTGGCCCATGATGACCGCTTGGAAGCCGTGGCGGGTGCTATACGCTTCCACAAGACTCGCTTGGTCGAGGAT
GAAGAAAAGGCAGCAGAGAAGCGCGCAGCAGCAGAGGCGCGAGAGTTTATGAACAATCCAATGGGGTACGAGGATGCCGCACGCGAGAAGCGTGGTGGCGGTGCTCGCTCGTTGGCCGCTCGTCGGAGGGCTAGGAAATGAGCATCA
AAGAACAATTGGTAGGGGAGGCGCTCAAGGCCATTCCCGCTACCGGCACGCTTACGCTGACGCTGTTCGGCGTACCCCTTGCACAGTGGGCGGCACTGATGTCCATCATCGTACTGCTGGCGCAGCTCTACTTCCTGCTGCGCAACAACCT
CGGAGGCAAACGTAATGAAGAAGATCACAGCGGCAACAGCGCTAGCGTCCTTGCTTGGATTGGGCGGCGCATTTCAGCTCGCTACGCAGTTCGAGGGGCCGCAAGTGACGCGCACTTATCTCGACCCGTTGGGAGTCCCCACGATCTGTC
GCGGGATAACGGGCGAGCTGGCGAAGCGCGGAGTAGCGACTAAGGCACAGTGCGACGCTGCTGAGCAGAAGGCTATGGCTGACGCCATGCGCGTCGTCGCAAGTTGTGTCAAGGTTCCGATGACAGAGGGCGAGTGGGCGGCATGGA
CCGACTTCACATACAACGTCGGTCCCGGTCGCAAGGGCGTAAAGGACGGCATGTGCGTACTGCGCTCAGGCGCGGTGCCGTCACACGTGCGCTTGCTCAACGCAGGCAAGTCGCGTAGCGCCTGCCATGCCCTGGCTAACTGGACGCAGC
CGGGCACCAAGATCCACAATGGCATCAAGAAGCGGCGCGAGGCAGAGATTGCCATGTGCGTGCGCGACCTGGGCGCGGAGGACAAATGAAGTTTGAACAGTACCTCATGATCGGCGCAGTGGTGTTCGCTGCGCTGATTGGCGGCTAC
GTGGCGTGGAGCTTCAACCACAGCAAGCTCGTGGAACAGGAGCAGACCATCAAGGATCAGCGCGCACGTCTTGAGGCGCAGGCTGTCCTGCTCGCTGCTGACAAGAACGCCAACGCTGCTAAGGCTGCTGCTGTGGCCACAACCAACCA
ACGCGCTAAGGAGGCAACTGATGCGCTCAACAAAGCTGCGGATGCTAACCGCGCTTGGGCTGATGAGCCTGTGCCTGCTGACGTTGCAGGGCTGTTCGTCAACGCGAGTGCAGTTCGCGCTCCCTGATCCCACGCTGTACCAGTCCGACAT
CGCAGTCCCCTCGGGTAAGCCTGCTATGACGAACCAAGACCTAGCCCAGCTCTGCATCGACACGCGCACCGCGCTCGAACTGGCTAACGCTGATCGTGCCGCGCTGCGCGCCTGGGCCGAAACCATCCAGAAGGAGAACAAGCAATGAGC
ATCGCAAACCAGACCACGAACGAAGTGTATGCCCTCACCGGCCAGATGGAGAACACCCTCAAGGCGCTGCTCGTCTACCGCTCGGACAGTCGCAATCCGGCCCTCGTTACCTCGGCCAATGCCAGCATGGCGGCGCTGAAGACTTTGCTCG
ACGCGGCTATCGCGGACGCCACGCCCCCGGCGTCAGGCACCTAAAGCGTCTAATCGCCTCGTGGCGGGTTTCGGCTCGCCAGGGTAGGCAACCATACCAGCCCATGAGCGCGAGCCCGTCTACGGCCCGCCTCGCAAGTCCCAGGAGGAT
TCATGGCTTTCACAATCGCGCAGGCGTACGACATCATCCACGTGTCCGCCCGGCTCAGCTCGGCGGCGTACGCCCGCACCCTGACAAACAACCCCAGCGCAGGAATCGTCGCAGACCTCGAAAATCGGGCCGCTGAGACGATCACGACCCT
GGGCGGTACTGTGGTCCCATCCACCTCTGCCGTCGTCGCAAACGGCGCCTCAGCCAGCGTGAAGAACAGCGCGGGCACCGTCACCATCGCGGGCACGGCCACGGTCGCCTCGGGCAGCCTCACAGGCGTGTCCCTGCCCGCCACTGTGGC
CCTCGTGAGCAACGCGGGTACTGTCCCTGTGAAGAACAGCGCTGGGTCTACCGTCGCCGTATCCGCCGTCGCAACCGTGGCAGCCGGCCTCGTTACTGGCGTCGCACTCCCGGCGAGCGTAGCCGCACTACTCACTGGCGGCACCGTGAC



CGTCACTGACGCTAGCAGCTCGCCGAACCTGTCGGCCACTGTCACGGTGTCTGGCGGCGCGGCTACAGCTACGCTGCCCGCTACTGCTGCGGTACTCCAGAATGGCGACCAAGTCACGATCACAAATGCATCGGGCACGACCAGCGCGAC
CTTTCCGATCACCGTAGCGAACGGCGTGCCGACCACGCTGACGCTGCCGGATAACCGGGCGCTCGTATCGGGCAACGCGTACACGATCCCAGTCACCGGCACGTACACCACAACGGTTACACCGACTATCACGAACGGCCAGCTCGTTGG
CATTGTACTCAGTTAAGGAGGAAGTATGGCAGCAGCATTTCTGACGCAAACCGTGGATGCACGTACCAAGCTCGCTAACGCGCTCGACAAGGCTGCGGCCCTCGTGCGCGCTAACGTGCAGCATCAACCGGTCGCCTACCAAACGGACGT
AGTTGCTGCGCTCGTCGCAGCTCAGGCTCAACTCACTACGGCGTTGGTGGGTAACAGCTAAGAGGTAGGAGGGTAGACATGCTAGTAGCTAGTGGCTAATGGCGTCTACCCTTAGGGTATAAGGATTGACGAGTGGAAGGCTTAGGGGT
TAGGCTGTGGGAGTGGTAACTAGCAATGCCAGTTGAAAAATTTTTGTGAGGCAGTCTCCGACCCGATGGCGCATGCCTTTCCCCCGTAGGCCCGCCTTTGCAACCATCCACGATGTCGGCTAGGAATTCGCGAGGGTCTAGCCTAACAGCT
ACTAGCGTCTAGCTCGACGCATACACATAGCTTAGCGCATAGCAGCGCAGGATGTCAAGCGGTTAGTGATTGAGGTTGGTCGGTAGCTGGCTGGTCAATGCGCCAGGGTGCCAACACAGCGACAGCACAGCGCCTGGGAATGTGCCCAG
GATTGACCAGGATGGCTCAGGACGGGCTGGCAGGGCTCAGGGTAGGCAAGGGTAGCTGGAGGATGTCTCAGCGGCTCCTAGGGCTTCCTATGGCTTCTGAGGGATTCACATGCCTTTCCAGCGCAAAGGGACAGGAGTGTCTAGGGGA
AACCCTAGGATTCATAGGATA.

DBurAG58

CCGTTTGCAGTAGGCACATTACTGCTACTGGCCGATCGAGCAGTTAGTTGGCTGCTTGGTAGACTTGACTGGTAGACGCAAGGCCAACTGCCAATTTTCTAAACGCAACTTCAACGCAGGAGAACTCATGGAACTGTTTAAACGTGCCGGT
CGCGTCGTGAGCAAGCTGGCTAGTGCGCTGTCCAACTTCGCGACAAACGACGAAGTCGATAAGATCGCGGAAGGACTGGATACCGCACTCCGTCAAGCTTGCCGGCATGATGCATTGGCTGCGCCCTACGGCCAGCAACAGCAGCCGATC
CCGTACAATCCGGCCAAGGAGCGCTACCGCGAAAAGCGCAACGTGGCCTTCCATGCCAAGCGGGTCGGCCCGCATCACCGGCTACAGTACGGCCACGTGGCGCACAACCTCGCGAACAACAAGACCATCCAACTCATGAGCAACCCGCTC
CTGACTGGCCTGCTCTGGCGCAGCGGCGCTATGGATGCCTCGACCAACCTGAACGCCCGGTACAGAACGTCAAGGTGCGCAGGATCGGCAACACGGACAACTTTGAGGTGGCGTAATGCGCACACTGAACTTCGACATCAAGCTTACCGG
CAGCGTGACGGTCCCGGACGCACTGCTGCGCCGCCTACGCAGCGATGCCAGCGACCCTGTAGAGGCGGGCGGGGCAGAGTACCTGCACTCGATCCACAAGGAGCATTACGAGGACGATGAGACGTTCCTCCAGCTCGCCCTCAAGCATG
CTCTGCGCAAGATGGCCCGCGAAGGCTTCGCCGCCGACATCCAGACCCTGGGCGACAGCGAGGAATGCCGCGTCGGCTATCGTCTCGCCCCAGCGGCCGTGACCGTAAGCATGCCGCAGCGCGTCGCCGCTCGCCGGCTGGCTACCGAG
CCGAAGGCGGAGATCGCCCATCGTGTCGAGGGCTTCGCCGCCGATGCCGAGACTCCTAGCTTCGGTGAGTCCGACACGCTGGAACAGGCCGAAGCTTAACCCCTTTCAACCAACCCATAGGAGATTTACATGCCCATCGTCAACCCGACCC
TCCCGCAAACCGGAATCGACCTCGCCGCCGCCACTGCCCAGGGCGCTGCTCAACTTCAAGCCGTTCTGCCGGCCGTACAGGCCGCACAAGCGGCTGTCGCAGCCCAGGTAGTGCCTACCCCCGCAGTCGCTGCGCCGACCGAACAGCCGG
CCGCTACGCAAGCCGCAGGGGTAATCGAAGGCACGAACATCCCGGCCCTGCCCGAGCCCGACCTGACGGCGCAAGTCCTGGGAAACGCTGCTGGCTCTGCGGCCGATGCAGCCAACGTGACGGCTGGTGCCGTCGCTACTGGTGAGCCC
GCAGTCGAACTGACGCCGAGCCAGAAGTTGGCCGCTAAGATCGCCGCGAAGAAGGCGCAGCAAGAAAAGCTCGCCGCCGAGATCGCGAAGCTGGAGACGCAGTTCCGTTCAGCCGACCTGCTCGATAAGGTTACGGAAGGCAGTGTGA
TCGTGGCCCGCGTGGGCCGTGCCGAGACTGCCCGCGAAGTCGCTGCGACCGTGATCGGCGTGCAGACCCTGGAGAACGGCGACCGCCGGCTGAAGATTTACTTCGGCCAGGGTTTCGATGCCGAAACCGTCGTGATCCAGGACAGCCAG
ATCGTGGACATCCAACAGGTCTAAAGCCATAGCCTGGTTCGAAGCCTTAGCATTCGCCGTGGGCCGGTGCCCGGCGGCGTCTACTACCTGGGTCGCTGCGTGTGCTTGATGCAGCGGGCCATCACTACCATCATGAGGTGATTATGTCGAA
CTACACGCTAGAGGACTATTACATGGCGAAGTCGGACTTCTACCGGGCGATGTCCCCAGCCGAGCCTACGCTGGGTATCGTCGCTCAGTTAGGCGCAATGAGCAATGAGATGGCCCGGCTGAAGAAGGAACTCGTTGCCCTGAGCAACGC
GCTCGCAGTGGTCACATCGCCGATGAAGTCGGTAGGAAGCCAAACGGAACAGACGCGTCCAGCAAGCACGAACCTGAGGACGCGTTTGCAGCACGCGACGGAAGCGGTTGCAGAGCTTACAGCCCTCGTGCAGGACATCAACAACCGCC
TGGAGCTGTAAGTAGTAGCACAGCCTAAAGGGCTGTGCCTTGGTGTAGCTCAGATAGCGAATGGGGAATTATGACGATAAGTCCCGCGTAGCGCTAAGTAGCTGGCATAGTAAAGGGACGTGCTCCGAACGTTGCGTGCAACTCCGGAG
ACGGAGCCCGCCTGAGTACCTTTGCCTGCGAACAGTAGAGAGCGCCGCGAGCGAGTCGCGGAGGTCGCACACTGCCACCAAGGCATAGCCCTTTACTGGAGGCAACATGGCACGTCTGCCTGACGACGAATGGTTGCACCTTGCCAAGC
GCGTGCCGATAGGACAGCAACGTCGGCATCGGCACTTGCGCGAGGCGCGCGAGAATTTAGTGGTGGGTAACGCGGGAGATAGATGGTGGAGCTACTGCCAAAGCTGCAAGAGTGGTGCCGTAGTGATGAAGGATCACGTGCTTGTAAC
CTCAGCCCTTCCGGCCGCATCATCGTCGTTGACGCACCCGACGGACCGAAAGGAACTTGGAAGTTTGCCGAGCTACGTGCAGGCGCAGTTGGCCTCATTCGTGGCGGCAAAGGGGCTGGACCTATGTATGATGCCGCACGGCAGTTCATG
GAGTCGGGAGCGTGGACGCCTGTTATTAGCGTTTCCCCAGGGCTTGATGGGCCGCGACACTTCAGGGTCAAGCCCAATGAAGTGGATAACATACGATCGGCAGCATTTCGTGACTTCCGCGAACTTGAGCAGCGAATCCTCGAAATGGCT
ACTAGTGGAAGACGCGTTTTCTTTGCTGAAGATACAGCACGCATTGCCTACGTCGAGTGTGATTTGTACACTTGGGACGAGCGCACACTCAAGCGTTTGTTTAGCGCTGCTGAAGTGCAAAGCCCAGCAAGTGGAGTCGTTCTACGACGGC
GATGCGCCTGGGCGGAAAGGCGCGGAAGCAAACGCGCGTCGGCTAAGGGCTCTAGGAATCAAGTCAAGCGGCGCGATAGCGTGCGCACCTGAAGGGCTGGACCCGAAGGACATGACGCAAGCCGCGCTACGTGAACACGTGCAGCGC
CTACTCGCAATTTAACTGGAGATAATTATGCCTACCTTCGATTCGCTGGAACTGAAGCACGTTGAATCAAGTATCGTGTTCCTTGTCAAGTCACGGGCTGGAGCTGAAGCACTCCTGGAACTTCCGCACCTCCCGGATGGTGAGTACGAGCT
GAGGTGGCCGGATGACTTTGTAAGGCGCCTCACCAAGACCTCCACTGTCGAGATTCAGTATGAGTGATGCCCTGATCCTTCACGCGTTGCGGGATCGACGGCGGTATGCTCAACTGCGGCCGGCGGTCCCCGACGACATGCTTTCCGGCG
ATACTACAGCCATGCTCGCGTGGTTCCAGCTCTACTTCAACACGTATGCAGAGGCCGAGCGCGTCGAGGTTGACCAACTCAAGGCGCTGATCGCGCTACGTGCCGATCCGAGCGGCGGGGCCGAGGCTATCGCCATCGCGCAACACTTCG
CCGATCAGCTCCACCAAGAACCGCCGCTAGATGCTATCGTCGGTGTGCAGAACACGCTGCGTGAGCGCGACCTGTCCGGCCGTGCTGGCGCACTACTGGCTCGATACAACTCAGGCGAGGAAGTCGATCTCGCATACGAGTTACGGGCTC
TCGCGCTGGAGACGAGCCGCGAGATTCAGCAGGGCGGCGTTTCCTCGTGGGCCGATGGTCCGATCTCCCAATACCTCGCAGACGATGCGGACGAGGGCGGCTGGGTCATCGACGCTTTCGGGCCGGCGCTCACCAGTGCAATCAAGGGG
CTGCGCCCTGGAAACAACATCGCCATTGCGATGCCGACCGACAAGGGCAAGACCTCGTTGATCTGTCGCATCTTCGGCAACATCGCGAAGCAGCGACGCGCTGAGTACGAGGCGACGCAGCGCCCGATCCTGATCCTGATTAACGAGGGG
CAGGCCGAGCGCATCACGCCTCGCATGTACCAGACGGTGCTGAACATCGACCGCGAGGCGATGTACCGCATGAGCAATGAGGGATTGCTGGAGCAGGCTTACGCCGACGCGATCGGTGGGCGCGGCGCAATCCGCCTTAAGAACATCCA
TGGCAAGAACGTATCGCAGGTGGAGCAGATCATCCAGCATCACAACCCTGCAATCTGCGTCACGGACATGACCGGGCGCATCCGCGCCGTGAGCAATCGCGGCGGCGGGGCGAACGACATCGGCCAACTGGAGGAAGTATGGAACGGC
ATGCGTGAGCTTGCCGCCATTCACGACATGCTACACTGCGGCACGGTACAAGTGTCGAGCGAGGGATTCGAAATGCTGTTCCCTCCAATCTCTGCGATGCAGAACAGCAAGGTCGGCATCCAGACCACACTTGATCTCGTGCTCATGGGCG
GGGCGTTATCGAGCGCGCCGAATGTGCGCGGCATCAGTACGCCCAAGAACAAACTGGCTCGTGCTGGTCGCAAGAGCGAGAACCAGTTTCAGACTGTGTTCGACCCGCAACTCAACACATGGACCGTCCCGGAGGCGTGATGGACTACT



GGATTCAGCAGCAGGACGAGAAGTTAGCCTGCCTCGGCTGCACGTTTCTAGACGTGTGGGTAGACGGCGGCGACGCTGGATGCCCCCGGCCGTTTCTCGATGGCGAGGTGCAAAGCAAACCCATCTGCAAGACGCTGAACGAAATGCAC
GGCGGCTCGCACATTTGGCTGAAGGAGGTTAAGGCATGAGCTTACTCAGCAAGGAGACGAAGGGCAAAGCCTACTCGCAAACTAAGTACCTAACAGTGCCGCAAGCAATCGTATCGGCACTGGCTGGTAGCAAGGTGTACATGACCCGG
CGCGAGATCAGCACGGCAACCGGCATCGAGATCGCCACGCTGTGTGGCGCGCTGTCCAAGCTCGTCAAGCGCGGCGTCGTGGCCGAGGGTTTCGCGGCACGGTGCGAGACTACCGGCAAAGACGTGATCCACTACCGCCTAAACCGTTC
GGAGGACTGATGAAGACAACGCAACTACTCTTTATGGGAAACCAGCACCTGGAAACGGTGCGTGGGTCCGGTCGCACCACTGCGATCATCCTGTCCGCCATCGGCACAGCACTGTTGAATCCTGGTGAAACCTGCAGTTTCGGTGATCCA
GATGCAGTGGCGGCGTGGCAACAGCGGGAACTGTTATGCAGAACGCGCAAGATTCTGGGTCAACTCGGTATCGAGATGCACGCGGAATGGATCGGTGTAGGTATTGAGTTGCGCGCCCCGCTTCGTGGGATTAAGGCGGAGGCACCAT
GGCTCAAGCGCTGATGAAGGGCCACACGTGGGCCAAGGGCAAGCACAAGATCAAGTGGCCCGCCGTTGCGGAGATCAAGGTTGACGAGATTCGCTGCGACATTCGACGTACCCCGGCCGATGAACAGCGCGCGGTGTACGCCGACTAT
GAGCAGGGAGCACGCGTCATCTTCCGCAGTTACGCGGACAAAGTGCTGCACAACCTGCGCCACTTTGATAAGCCGTTTAACGAGCTTATGGGTCGCATCAATGCGACTCGCCTAGATTGCGGTGTAATCGTGAACGGCAATTTCAACGACA
CGTATCGATGGGTACGCTCGTCAAAGGGCGTACCCCAAGACCTGCGCGACGCTAAGGTCGAGTTCATCCTGTTCGACCTGCCTGACTCCGCACCCCTGCCATACGGGGGCACGGTTGGGCGCTGCGTACTACGTGCAAAAGTTGCGCAAG
TTGCCGAGGGCCTAGGCGTACCGCTGCGCCTTCCCGAATGGTCCCTTGTGGACAGCGAGCAGGATGTAGAGAACGCGTTCGAAGACGCGCTTGCACGAGGATTCGAGGGTTTGATGGTTAAGACGCGGGACCACGTGTACGAGCCCGGC
AAGCGCTCATACGGCTGGCTGAAGTACAAACCGGAGGAAGATGCAGATGGCGTCATCACTGGGATCAATCAAGGGTACAGCCTCGAAGGGGTCGCGCTGGATCGAGCTGGTAGCGTCTCTGTACTCCTGGAAGACGGGAGCACAGCCA
ACGTCGCCGGTATCGAGCATGCGCTTGGCCGGGAAATGCTGGCTAACCCAGCCGCGTTCATCGGCCGCTGGGTCGAGTTCATCTACATGATGCGCGATCGTCAAGGTGGCTATCGGCATCCCCGCTTCAAACGTTTCCGGGAGGATAAGG
CATGAGATACGACGGTCATAAGTACAAGAAGCAGAAGGATGCCAGCGGCCGATGCCATGGCTGCGCTTTCGAATACTACTCGGGGTCATACTGCGGCGAGCTAAACGACCATCGACAAGCTAAGGGCAAACGCCGGTGCCACGGAGGAC
GTACTTTGGATGAGCGGCTGAACCTGGACAACTCGTTCATCTGGATCAAGGTGGCCGATTGAGCTGGGAACCTATCGGCGGAGGCCAGCGCAAGGTAGAGGTGTTGTCGGGCTGGATGGCGCTTGAAAACACCTTGCTAGGCACGCTCA
ACAATGGCAACTTCATCCGCACTGCCGAGATCGTGCCGGCCCATCGCGACCTTGCGTTGCGTTGCGGCCTGCATGTCGAGTGCGACGACGGCACAACATACGTGCTCAACAATCCGTTAGGCAGACTAAGGGAGTCAGGATGCCTCGAAT
AATGTTCATGGACCTTGAGACGGAGAACCACGCGTATTGTGGCGCTACCGCCTCACCGCGCCACCCCGACAACTACGTCGTGCTAAACGGCTGGGCTACCGAAGAGACGCCTTACAGCGGGGCGATCGAGTACCTGCGCAACGACTCGAA
AGAGCAAGCCCACTCGCGTCCATGGGTCACCATCCCTGATGATGTGTGGTTGCTCGTCTGCCACAATGCGCCATTCGAACTGGACTGGATGCTTGCGCAGCAGCGTGCGGAACTTCAAAAGTTCCTCAAGCGCGGCGGGCGGGTGTTCTGT
ACAGCTATCGCACACTACCTGCTCTCCAACCAGCGAGACACGTACCCGCCGCTGGACGAGATTGCGCCGCTGTACGGCGGCGAACACAAGGTGGACGGCATCAAGGCGCTGTGGGAGAAGGGTGTGCTGACTTCGCAGATCGACCCTGA
TCTTCTGCTGGAGTACCTGATCTCGCCCGAGCGGGGCGACATCGCAAACACCCGCAAGATTTTCTACGGGCAGTACCAGCAGCTCACCGAGCGCGGCATGTGGGACATGGCGCTGGAGCGGATGGAAGCCATGCTGTTCAACTGCTACGC
GATGGATGCAGGACTACTCATCAATCGGGACACAGCGCAGCGGCATCTTCAGGAGGGCGAGGAACTTATCGCGAACCTGCGCACGTCGTTCGCCAAGTGGCGGACTGACTACCCGGCGGAAGTCGAGTTCAAAGAGACGAGCGACTTCC
ACATGAGCGCGTGGCTCTACGGCGGTCCGATCAAGTACCGGCATCGAGTGCCGCGCTTCGACAGCGATGGCAAGCCAGTTATGGTGAAGACCGATGCAGTGACTCTCACGGAGATCGGCGGCATCAAGTGCGAGCACGTATGCGCTCTG
GACGAGAACGGACACTTAGCATTGCAGACCCCAACCAATGTGTGGCGAGGCACGCCAGCCGACGCATGCAAGCTGTTCGGCGCGGACTTCGTGCGGTACAAGTCCGGCAAAAACAAGGGTCTTGTCAAGGTGGCGCGAGTCGATACGGC
AGAGCAGGCGCAGGTGTGGGCAGACACGCATTACAACGCCCCGCCGCTCTGCGACCTCAAGCTGCTGCCCGAGACGATTCGCGATGAGTTCCTGCGCGAGTTCACAGGCAAACGCAAGCTGGCAGACGAGTCACCGGTGATCGCATCAT
CGAAAGACGCGCTCGAATTCCTTGTGAAGCGCAAGGAGTTCTCGCCCGAGGTGCAGCAGGTTCTTAAAGACCTGAACAACTTCAACAAGGCCGACAAGGACATCGGCACGTACTACCTTCGCCACGAGTATGACGACGATGGTAATGTGC
GTAAGACGAGCGGCATGCTTCAGTACATGACCCCGCTGTCGATCGTGCATCACATGCTGAACATGACGGCCACGGCGACTACTCGGCTCAGTTCGAACCGCCCTAACTTCCAGAACCTTCCGCGCGGCGACGAAGGCGAGAACGAGGGAG
ACTACCAATCCCGCGTCAAGGAAATGTTCGAGTCGCGGTACGACAGCGAGGGCTGGCTGCTGTGGGCAGTGGGCAAGGGGCTGATTGACGAGTCGTTCTACGCTGAGTGCTTGGCTAACATCAAGGCCGGCATCCGTAACGGATTCATT
GTCGAGATCGACTACAGCGCGCTAGAAGTTGTGACGTTGGCGGCGTTCTCACAGGACAAGAACCTAATCAATGCGCTGGTCAACAACATCGACATGCACTGCATGCGCCTCGCGAAGAAGCTGGGCGAGAGCTACGAGTCGGTCAAGGC
CAAGTGCAAGGACGAGTCACACCCCGAGCACACTAAGTACAAGCAGATGCGTACCGACATCAAACCGCCGAGCTTCGCGTATCAGTACGGTGCCACGGCGATGGGTATTGCGTTCAGTACGGGTATGCCGATCGAAGAGGCGGAGCAGT
TCATCGCCAACGAGAAGGAGCTGTTCCCGGAAGTCGAGGCGTACTACGAGCGCGAGGTGTTCCCTGCTGTCGAGAACAGCAAGACCATGCACCGCGAGCAGGACGACGAGGGTAACTGGACGGTCTACGGTCGCGGCGTGTACCAGAC
GAAGGGCGGCACGTGCTACGAGTTCCGCCAGTACCCGAAGAACATCACGACGTTTGTTGGCGGCAAGCGACAGCGCGTGACGGTGATGCAGTTCAAGCCCACGCAGATGCGTAACTATCCGATTCAAGGCGAGTCGGGTTTCTTCGTCCA
GGGCATCACAGGATTGGTGATTCGCTGGCTGATCGCTAACGACTTCTTCGGCGGACGCGTGTTCGTAATCAACACGGTCCATGACGCTATCTATCTCGATTGCCATCGCAGCGTGCTTGACACGGTATGCGCTGGCGTCAAGGGCATCATG
GAATCCTTGCCGCAATACTTCAGCCAGAAGTACGGCTACAACCTCAACGTACCTTTCCCTGCTGCTGCTGAGTTCGGCCCGAACATGGGCACGAAGAAGCACTGGGAGCCGGGCGTTCTCGATAAGGAGGCAGCATGACGGTTTTCAAAGT
AGGCGATGCTGTATGCTTCAAAAGCAACGATGGTGTAGGCTTCAAGAACGGCGGTCCCTGCAAGGCGCGCTACATAGTCTCGGAAGTAGACAGCTCGATCACAAGACAACGAATCCGGCTACAGT CAAGCCCGCGAATCTGGCGCTTCGC
TGACGTTTTCGAACCGTATACAGACCCGGCCCTAGGGAAGGCACTCGGTGGTGAGTTGCTGAGGCAGAAGCCCCCGATGTCTCAGCTCCTTCAGTTTGACCTCGCGCTGGCTGAGGTTGCTCATCTGCTCGACTTCGGACAGATTCACAAA
GGGTACGCATTTAAGGGCTTTGAGACGATGACGCCCGACCAGCATCGTGATGCCTTACTGCGCCACGTAATGGCGACGCAAAAAGACGGCAAGGGAACCGATGATGAGTCGGGAAAACTTCACGCCGTTCACGCCGCAGCTCGCGCACT
GATGTATCTGCAAACCCTGCTCAAGAAGGGCTAAGGCCCACTCGCAATTTTCGACAGCAAATCCACGTAAGGAGAAACGCATGACGATGACCCCGGAACAAGTAGCAGCATTGGCCGCACAACTCGCAGAGTGCGATGATGACATGAACG
AGGCCCAAGCGGGCGGTGGCAACTACGACAAGCTGTGGCCCGAAGGCCGCACGCTTGCCCGCCTCACCTCATACGTCGAGAAGGGCAAGCACATCGAACTGTACCAGGG CAAGCCGAAAGACCCGGCGCTCATGTTCCAGCTCGGGTTC
TCTATGTTCTCCCCCGGCTATGTCAACGACGATGGCACCCCCGGCGAGATCGAGACGTACGATCTGGCGCGCAGCCGCAACGAGAAGGCCCGCGCGTTCAAGCTGTTCAAGGACATGAATTACTTCGGGCAGGCTAAGAACTTCGCGCAG
CTCCTGGGCGGAATGGTGTACATCCTCGTGATTAAGCATCGCGACGTTAAGGGCAAGCCGGGCGAGAAGCGCGCGTACATCGAGAAGGTCGAGGCCGGGATCGACATGGCAACCGGTGCGCCTTACAACATCCCGCCCGCGCCGTCGLT
GTTCCTGTTCTCGTGGGCTGTGCCGACGCTGGAAGCGTGGGACGCCATGTACATCGAGGGCACCCGCGACGATGGCAAGTCCAAGAACTGGAAACAGGAGAAGATCGCCGGTGCGACCGACTTCAAGGGCTCGCCGCTGGAGGCTCTGC
TGATCGCCAACAACCGCCCGATTCCGGTCGGCACCCCGCAGAAGGCGGGTGCGCAGGAGACGCAAGCCGCCGTACCGGCCGTCAGTGCCGCTGCGATGCCCCAGGTGGCAGCTACCCCCACGGTCGCCGTGGCAGCGGCACCTGCGGLC
GCTACGCAAGCCGTAGTCCCAAACGTGGCTGGCGTACCTGCCGTGGCTGCGGTAGTCCCGACTGCGGCCCCGTCGCCTACGCCGAGTATCCAGGCCTCTACTGTGACGACTGCATCCCCTTCTAGCGTGCCGCAAGCGGCCGTGGTTGCGC
CGATCGTTCCGCAGGTAGCCGTGGTGGGAAACGTCCCGGCGGTGCCGCAGGTTGCTCCTACTGTGGCAGTACCGCCTACCGTCTAACAGACGCCTGGGACGCGCTAGGACGGCCGCTTCATTTGT GCGGCTCGTGCCTGGATGACGACAT



TCCATTTTGAGGATAGGACATGCACACACGCAGATACGTAACCGACGTTGCTGCCAGCAACCACTTTGGCGTCGGCGGGGTAGATT CAGAGCTGCGCCGCGCGACGAACAAGTTTCCGCGTTGGCCGAACAACATTCATCACGCACTGAAC
ATCGTTCAGGAGGAAGTAGGCGAGCTTGCGAAAGCCGTTGTTCAGCTCACTGAAGAAGGCAAAGTAGTTACTTACGCCGAAGTTCGCGCAGAGGCGATTCAGTCAATCGCAATGCTGCATCGGTTCCTCGTGAGCCTTGACAGCGACAAG
TATTCTACAGACGCCGGGGAGCATGAGTTCTTGTCATGATAATAAACGGCGTCGATGTTGACGCCCTTGGTGACGACTTCGCAGTTAGCGACTCGGGCCGGGTGCTACTGATCGACGGGGATGGGCCTGCATACGTTGCAGCGGCTACCG
TCAAGACAGTGCATACCGGCCTTTCTCGTTTTCAGTCAGAGGTGCTGAAGCAAATCTTCCTGGCGGAGTGCTCGACTGGTGAGGTGTACCTCACACACGAGCGCTGCTACAAGACAGGGCGTTTCGGCATCAAGGCTCAGAAGCCGTACCA
GGGGCAACGCAAGAGCGGAGCAAAGCCGCCACTCTTGCAAGCGCTGCGAGAAGCTATCGCTGATCGTGGCGAGCTTCAGGAATTCACAGTCGCAATGGAGAGCATCATCGAGGCGGATGACGCGATGATGATCCGGGCGTATCAGCTC
GGCGAGCAAGGCGTCATTCGCTCAGACGACAAAGACTTGAGGATGACGCCGTTCCCGTACTACGAGATAGGGAAAGGTGTGGTGCTGCCCTCTGATCCGTTCGGTGAGCTGTGGATCGCGGAGACAGAAGGCGGTAACAAGAAGCTGCT
CGGCCGCTCGCTCAAGTTCTTTTGGGCGCAGATGGTGATGGGTGATACCGCCGATAACGTCAAGGGCTTGCTCAAGCTCGATGGCAAGTCAGTCGGACTCATGGGCGCGTATGAACTGCTGCACCCGCTGCGTGACATCGAGGCGGTGTG
CAACACGGTGATCGACGCGTACCGCGCTATCGACCAGAATCCGCTGCCCGAGGCGTGGCTGCTGTGGCTGCTGCGCTGGCCCGGTGACAACGTGTGGAGGTACTTCAATGAGCTACCCTTTTCTGTCGCAAACCGCGCGTTCCTCGATGAC
TGCGTTACCCGCGACTGGTTCGACCCAGCAGCAAGTCAACGCTTGGCTGCGGGCGAATTCGATAACGACGAGGCTGGAAACCCGTGATGCAATCTGGAGGGAACATGAACGACAACGAAAGCGCGCCGAGAATGCGCAAGCTCTCACGC
GCTATGATGCCAGCCTGGAAAGTAAGGCAGCTTCAAATCGTGCAGGGCGGACTGTGCGCAATCTGCGGACGCCCGGTGGATTTATCACTGCCTAAGGAGGGCGTGGTAGACCACAACCACGTGACGGGAGAGATTCGCGGCGTGTTGCA
TCGCTCGTGCAACGCCGCAGAAGGCAAGATCAAGAACGTGGTCGGCTCATGGGGTGCTAAGACCTTCGACCCGGCTGCGCTGGTCGAGTATCTGAAACAGCTTGTAGCGTACTACGAGCGGCCAGGATGCGGCCTGATTTACCCGACGCA
CGTTGACGCAGCAACAGCGCGCCGTAAGGCGATGGACAAACGCAATCTCGCTGCGAAGGAACGTCGCGCTGAGATCAAAGCACGCAAGGCATTGCGTGACCAACGGGAGGGATGATGACGCAAGCACTTAGAGACATGACAGACCTTA
TCGCACTTCTGAAAGACGAGGGCGTAGAGGTGCTGATCTGTGGCGGGGCAGCCCGCGATGTCTACCTTGGCCGTACTCCCAAGGATTGGGACATGGTAGTTACGAGCTACGTCGAACCGGTTGCGCTCAAGCGCAAGCTGCGCGAAGTT
GCCGTGTGGGCGGTGGTTAAAGACCTGGGCGAACTCGGCCAAGTGAATGCTGCTCGTCAGTCGGAAACCTCGGAAGGTGACGCAGAGGATCGCGGGCTGGAGAAGGTGTACGAGTTTCAGTACCACAGTGTGCCGCGCTACACGGTGC
AGGTGCTTCTGTACACTGAAGCCAAGACCCAGTTCCATCATGGCGATCCGCTTACGATCGTGCGGGAGCACGATTGCACGCTGAATCAGGCGTGGCTGGAGCACGATGCTAATGCCAACGTTCTCCGGGCACGAGTCTCGGGCGCATTCCC
TCAGCCCGGCGGCACGAACGTCTTCGCTCGTGTCGGGGCCAACGGCGCTCGTCGCGAGTACATCGCGAACAAGTTCCCCGAGTACAACCACATTTAAGGAGCGACATGACCAAGATCATCGCACACAAGCGCGCAAAGATCCTGACGCTG
GACATCGAGACAGCGCCAATCGCTGCGTACGTGTGGCGCACGTTCAAGGAGAACGTCGGGCTGAACCAGATTCAGATGGACTGGTACATCCTGTCGGTATCCGCGAAGTGGCTGCACCAGAGCCGGGTCTTCTACAAGGACCAGTCGAA
AGCCGACGACATCGAGGACGACCTAGAACTACTGCGCGCTGTGCATGCGCTGCTGGATGAAGCAGACATCGTGGTCGCACACAACGGCCGGCGCTTCGACATCAAGAAGCTGAACGCACGCTTCATCCTGAATGGTCTGCCGCCGCCGTC
GCCCTACGAGGTTGTCGATACGCTCGACGTGGCGAAGCAGAAGTTCGCCTTCACCAGCAACCGCCTTCAGTTCCTGACGGACAACCTTTGCACCGAGAAGAAGCTGACGCATTCGAAGTTCCCAGGCTTCGAGCTGTGGTCGCAGTGCATG
AAGGGCAACCCGGAAGCCTGGAAGGAAATGAAGAAGTACAACTGCCAGGATGTCGTCTCGCTGGAAGAGCTGTACCTGAAGTTGCGTGTGTGGATGGACGGACACCCGAACGTCGCGGCCTTGGAAGCCACGGAGTACGACGAGGACA
ACCTGCCGATCCACAAGTGCCCGCGCTGCGGTTCGATGAACCTCAAGAGCAAGGGCATGCGCCATACCCGCCAGGGCGGCCAGTATCGTCGCTACCAATGCGGCGACTGTGGCGGATGGTCCCGCGCCCGCTTCCAATCCAGCACCCGGC
AAGAGCGCGCCGGCCTGCTCGTCAACTAAGGAGAACACATGAAACGAATCCTCAAGGGCGCACTGCTTGCAGCCCGGTACACAGCAGGCGTCATTGCCGTCGCGTTCTACTTGCTGTTCCTGCTGTTCGCTTTGGCTAGTGACGGCAAGCG
TGAATCGGCCCGCATCCACCGTCGTGTTACGTCGAGGCTGCCCTGATGACCTACGCAGAAAAACAGGAAGTGCTGGTGCAACTGCGCCGCCAAGTGATGGCCGCGATGGAGACGGGAAACCACGGAGTGGCCCGTACCATCGTCCGTGA
ACTGGCCGAGTACGACGCAACCGAATCCAACCGACTGCGCGCCGACGTGGTGCGCTCGTACGGTATCGACATCGCCTAAGGAGGATTAATGTCCCGTGACGCCCAGCTTGCCTACGAAATTGCTTGCGATGCCGAAGCAGCAGCAGAGCG
CTTGCGCGAGCTTATGGAAGCTGCGCGCAACGGGGATGCAGACGCACCGAGGGCACAGAAGCTAGCGGCTTCGATGCACCAGGAGGTGGTGCGCGTACTGCAAGAGGCGATCGATACGAAGACGCGAGGAACCGGCGGGAAGTTCAA
GACGTGGCTGCGCCGGCTTGGCGCTGAGAAGGCCGCGCTTATCTCCATTCGTGAGTGCATCGCGTTGTGCGAGATGGGTGCTATGCGCAAGTCCAGTGCTACGGCTCAGAAGCTGACGATGCACATCGGCCGGCTGTTTGAACTGGAAGT
GCGAATCATGGAAGCAGAAGAAGTGAACCCCATGTACATGGAGAAGATTCACGCACAGGTGAAGCAGAACGCTACGAAGAACTACGGGCATCTGCGTCGCTTGTACTCTGTGGCCTACGATCGTGTTATGAAGGGCGAGCTTGACAGCG
AGCTTAGCGACTCCGAGGCCGCGCAAGTCGGCAAGTTCGGAGTCGATGCTTGCTACCAAGCGGGCCTTATCGACCTGCTCCCGAGCAAGACTGGTGTGCCCACGTACAAGCTCGATGATGACGTAGCGCAGTACCTCACTGCATACGATC
AGCAAGACGTGCATAGCGTGGTGGACCGGGGCGCCGGTGCGATGATTTGCGAGCCGTTGCCCTGGTCGAACCTGAACGACGGTGGATACCTCAGCGCACGGCGACAGGCCCAGTTCCCGCTAATGCAACTGCGGAAGGTGCGACGCGC
TCAGCGGAAGCGCATCCGCGCACAGTTCACGGCAGAGAAGATGCCGCTCGTGTTCGAGTGCGCGAACTTTCTCCAGGGGCAGGCGTTCCAAGTGCACGAGCCGACCCTGCGAGCCGTGCGGCGGGCCTGGGATGCGGGCGGTGCCACG
ATGGGCCTGCCGCGCCGTGAGAAGCCCGCCAAGCCGCTGTTTCCATTCCCGGATACCTGGGTGAAGGCCGACGCATCTGAGGCCGAGCTGGAGGCATTTACGCGGTGGAAGCGGGAAGCAACCGCGTATTACACCGGCCTGAAGGAGTG
GAAGGGCCACGTACTGGAGATCGCGGGCTTCCTGAAGCTCGCCAAGCGGCAAGGCCAGCCGATCTGGTTCCCGGTGATGATGGATACCCGAGGCCGCTGGTATTACAATGGCACGCCGAATCCCCAGGGCAGCGACGTGGCGAAGGCT
GCGCTGCACTTCCACGAGCGCCGGCCGCTGGGCCGCGACGGGCTGTTCTGGCTCCGTGTTCACATTGCGAACTCGCTCGGCTACGACAAGGCCCGGCCGCATTTGAAGGTCGCCTACGTAGAATCGATTTGGAAGCGCCTGGAGGCGTCT
CTGGACGCCCCGGAGGACTGTCCTGGGGTGTGGGGTAAAGACAGCCCATGGTGCGCCTATGCGGCCGCATACGAGCTGCGGGAGGCATTGCGCTGTCGGAACCCTGAGCTGTACGAGACGGGCATCCCGATCCACATGGACGCGACGT
GCTCGGGCCTCCAACACTTCAGCGCCATGCTGCGCGACTCGACAGGCGGCAAGTACGTGAACCTGTTCGATGCCGGCGGCGATGAGAAGCAGGACATTTACCGCCACGTTGGGAGTGGGGCCATGGAGTCGATCAGGCGCGACAAGCCT
AGCCCTGCTCGGGACTTCTGGCTGGCGCACGAGATTCAGCGTGACTGGGCAAAGAAGCCCGTCATGACGTATGTGTATGGCGCGACGCTGCGCGGTACGGCAGAGTTTCTTGAAGGTGAGGTGCTGCACGGACGAGAGGACACGAAGG
AGGAAGGCCAGCGCAACATCGACCTGAGTACCTACGGTGCGAAAGCGCTGTTTGCCGGGATCGAGTACGCAGTGCCGGCAGCAGCGGAAGCAATGCGCTGGCTTAAGGAGGCCACACGTACAGTACCCAAAGGCTCACGCATGGAGTG
GACAACGCCGACGGGCTTCAAGGTGCAACATGACTACCCTGAGGTGGAACTCATGCGAGTACGCTTGTCTAGCTGCGGAGTGGAGCGTATCACAATGTACGAGGAACGCGATGGGGTTAATCCTTCGAAGATGCAGAACGCAATAGCGC
CGAACTTCGTGCATGCATTAGATGCTAGTCATCTGACGTTCACTGCCTTAGCAATGAAGAAGCAGGGGCACGCCTTCGTAGGTATCCATGATTCGTTTGGTACACACCCTAGTTCTGTAAGTAGTATGCACAGGATACTGCGTGAGGAATTT
GTACGTATGTATGCAGAACATGATGTACTAGGTGACTTCTTGTGGGAGGTAGGAGCTACAGGAGAGTTCCCTAAGCGTGGTGATCTTAACCTCTCAGATGTACTTACTAGTGAGTTCTTCTTCTGTTAGTTTAGAGTGCCACACGGTGGAAA
GCGCAAACAAAGCGCGAGCGGGGAGGTTCGATAGGACCGACCTCGCGAGCAAGACACAGTACATAGCGGTTACAATAGTTAGATAGTATAGAGTAACAGTATTATGTATCTAGTGTAGTACATAAGCCTTACCATGTTGTCGGTAAGCCT
AATTTAGAATGCCCCAGATTGGAGATACCTACATGGCTGAAACCGTACATAGCGCCGGCTTTGCTCCGGCACGTCCCGTCGATCCGAGCAAGGTAACCTTCACGCAGCAGCAACTCGATGCTTTGGAGCGGTGCTTCCCCGAGTTGGTGTTT



GCAGAAAATCTCACAGAAGCAGCACTGCGCCAACGACTAGGACAACGATCGGTGATTACCTGGATTCGTGAGCGGGTGCCGAAGTGAGGATTCTTCATAACAAGGCGTGGGCGATGCAAGATTGG GAAAGTGCACACTCTGAGCTGACT
GCGCATCTAGGACGCAACAAGGATCACCACATGGCACAAGGTGCTGACGTTGCGTGGACCTTGCGCCAGATCGAAGGCGGCACGATCCACGCGGTCTGGATCAATGACCGCGACTGGCTGGTGCTGTACAGCGCTGGTGCGTCGTGGTG
CAACCCGAACAAGTACCTTGCTGAGTTGCTAGTGATCGGCGTAGCGCCTACTCGCAATTTCTCCACGTACACCGAAGCGCTCAAGATTTTGGCACGGGTTCATTCCTGCGTCGGGATCGAAACAG GCAACGGTGTTCTGCGTCCCGGACTAC
GACGCCTCTACATGAGGGCAGGGTTCCGGCCTCATAACGAATCGTATTTCCTGGAGGTGTAGACATGGGCAAGGTAGTCTCATGGGTTACCGACACAATCGGGCTCACGGACAGCGGTGCCGCCAAACGAGCACAGCAGGCTCAAGATC
AAGCGAACCAGATTCAGCAGCAGATCGCCGAGCAGACCGCAACCTATAACGCGAACCTCGCCGCACTGGCGAACAACGCAGACGCAACCCAAGCCGCGACGGTAACCGCCGGCGGTACGGCTGCTGCTGCTGACACATTGACCAAGCGG
CGCAATGCGTCGCAAGGTCTTGCTTCGACCTTGGGCGTCAACGTCTAAGGGAGGGCACATGGTAGGCAACCAGTCTTACAAGTCGTTGTTCGAGAAGTACCGGGATGACTCAGTGATCCTCAAGT GCCGGCAGTACGCGCACTGGACACT
GCCGAAACTCATGGCGGAACTCTGTCATCGTGGGACCGCTGAAGTGATCGAGCGAGACTACCAGGAGATTGGCGCGCTTCTCGTGAACAACCTCGGCAGCAAGCTCGCGGGTCTTCTGTTCCCGGTGAACCGCGCATTCTTCGGTATCAA
GCCGAGCAAGCAGCTCAAGGAGCACGCCAAGGCTAAGGGCATCGACATGAGCGAGTTTCAGTCGGCCCTGGCGCAGCTCGAAATGGACGCCTCGCAACGGGTGTTCCTGAACTCCAGCTACAACCAGCTCACGCTGGCAATCCTGCATTT
GATCGTAACGGGCAACTGCCTGACGAAGCGAGACTCGAAACTTAAGCGCACGATCACGTACGGCCTTCAGTCGTTCTCGTGCCGGCGCACCGGCACAGGTGAGCTGGCCGACTGCATTCTGCGTGAGTTCGAATCGTTCGCCGGGTTGTC
GCGTGAGATTCAGGTAATGCTCGCTACGCGGTTCCCGAACAAGTACCGCATGGACAAGTTCGAAACGAACGTCGAGGTGTACACTCGCATTCAGCGCGTAACGATGGACAGCGGCGACGTGAAGTACGTCGTGTCGCAAGAGATCGAGT
GCATGCCGATAGGTACACCCGGTGAGTACCCTGCGCACCTCTGCCCCTGGCAAGCGCCTACGTGGTCCTTAATTCCTGGCGAGCACTACGGCCGAGGACTGGTCGAGGACTACGCCGGAGGTTTCGCCAAAATCAGCGATGAGTCGGAAG
CGCTAGCGCTCTATGGTATCTCGGCCATGAAGTTCCTCAACCTCGTACAGCCCGGCAGTGGCAACGACGTTGACGATCTGAACAACGCTGAGACTGGCGAATACGTGCAGGGCACGCAGGGCTCGATCCAAGTGCAGGAGTCCGGCGACG
CGAAGAAGATTCAAGCGATGATGGAGTTGATCTCCTCGACGTTCACGAATCTGTCGCGGGCCTTCATGTACACGGCCAATGTGCGGGACGCTGAACGCGTCACTGCATACGAACTGCGCCAGCAGGCAGCAGAGGCTAACCAAGCTCTTG
GTGGGCAGTACAGCGCACTGGCTGAGTCATTCCAAGTTCCGCTGGCCCACGTGCTGGTGGTGGAAGAGAAGCCAGACGCGTTGGAAGGTATCCTGTCGAATACGTTGGTGCTTGACGTGATCGCCGGTATTCCCGCCCTCAGTCGCGGCA
TCGACGTGCAGAACATACTCCAAGCCGCCCAGGACGCAGCAGCCATCGCTAACGCCCTCACGTCGATCGATGATCGCGTGGACCCACGCAAGCTGATGGATGTTATCTACGCAGGTGCCTCTGTCGATACTACGACCATCCTGCGCGACAA
GGAAGCCCAGGCCAAGTTCGATGCGGCCAAGCAACAGATGCAGCAGGCGCAGACTCAACTCGCCGCTACCCAATCCGCAGCACAGACAGCAGCCATCGGCTCGCTGCCCGGTGCCAACAACTAAGGAGGCCACACAATGGCAGAGCAAG
TCGCAGTCCCCGCCGGTTTCGATCCGTCCAAAGCTGTACCGGCTGACGCAGTGACGCTGGGCAGTCGTGACCGCACGCCGGCTCCGATTCCCCCAGTGCCGCCGTCGAACCAGCAACGCAACGACGCAGCGCCGTCCAACCTCCCGLLGGL
ACCCGGTGCGGAACCAGTGCCCGCAGGCCCGGATGCTGATCCCGAGTATGCAGCATTCCAAGCGTGGAAGAAGGCGCAAGCTGCTGCACCGACTCCGGGTAAAGTGGACGACACGGCCGCTGCGCAACCGGTGCCTGTTATCCAAGATG
ACCAGACGCTTACGGCCGTTCGCGAGGCGGGCAAGAACGACCCGGTAGTCACTAGCGCGCTTTCGCTGTTCTCGCTGGCCGCGCCGAACCTCGACGTGAACCGTGCAGTGAGCACGGCCATCGCACGAGCCGACGCGGGCCTTGTTGAC
GAAGCGTACCTCAAGGAAGTAGGCGGCGATAAGGCCGATCACCTGATTACGGTTGCCAAGAATCTTGTCAACCACATCAACGCGCAGTCGGAACTGCTGATTAAATCCATCGAGGACATGGCCGGTGGGGCGGCTGGTTGGAAGGCGTC
CGTGGCGGTATTCAACGCAAAGGCACCGGCATACCTCAAGGAGTTCGTAGGCCATGGCCTCAACTCCATGGACCCCGCGAAGATCAAGAGCGCAAGTGCTGCGCTACTCGACTTCGCGAAGCAATCGGGATCGCTTCCGCGCGATCCCCT
AGGCCACGTCGCCGCTGGCGGTGGGGCACCTGACGGCACCATTGGGCTGTCCAAGGAGCAGTATCAAGCGGAGCGTCTTAAGCTCAACCGCAACGCGTCGGACTTTGCCGACCGTGAACGTGAGCTTACCGCGCGCCGACAGCTTGGCA
AGAACATGGGCCTGTAAGCCCTAACCACAAGGAGGATTAATGGCAGACGTAGATAACAAGGGTCAACTGACCCGCACTTGGTGGGCCGGTAGCGATGCGGACGCAGACATCCACATTGAAGCGTACGAGGGCGACATTGAAGGTTCGTT
CCGCGCTGAGTCGCTGTTCCGCGCCTCGGGCCTCACGAACTACAAATCGGTGCAGAACCAAACCAACACGTGGCGCGGCGACCGCATCGGCGCGGCTGCTGTGAAGGGTCGCCGCTCGGGCGAGACGCTTGACTCGGCTCGCATCGCAA
ACGAGAAGTTCATCGTGACGGTCGATACCACGTGCTACATCCGCACGCCGTTCGACTGGCAAGACGACTGGACCTCGCCGGACTTCAAGAGCGAGTACGCCGCCGAGCACGCATCGGCACACGCTATCTCGTTTGACGAGGCCCACGTGA
TTCAGCTCATCAAGTGCGCGGCGTACGTTCCGCCGGCCTCGCTGGCTGGCGCATTCCATCCGGGCATCAGCGCTGTCATGACGGGCTACCAAGCCGCACTCGCGATCGGCAGCGATGTCGTGGAAGTCGGCCGCGATCTCACCGGCTTCGA
GAAAGCAGCCGACATCATCGTCCAGAACCACAAGGAAGTGCTGACTGAGTTCGTGAAGCGCCGCCTCGGTGCGGGCCTCGCGCAGACCGTGACGCTGATCCATCCGGACGCGTTCAACGTGCTGCTGGAGCACAAGAAGCTGATGAACG
TGGACTTCCAAGGCAGCTCGGCGTCGAACGACTACGCCCAGCGCCGCATCGCGGTCCTGAATGGCGTGCGCGTGATCGAGGCTCCGATCTTCCCGACCGCCGGTGTGTCGCACCCGCTGGGCTCGGCTTTCGACGTGTCGGCCGCAGAGG
CCAAGGCGCTGCTGATCGTGTTCTTCCCGCAGAAGGCACTCGTGACCGTGCAAGCCCAAGGCATGACGGTCAAAGTGTGGGAGTACCCGAAGGAGTTCCAATCGTACCTGGACTCGTTCCAAATGTACACGGTCGGCCAGAAGCGACCGG
ACGCCGTTGGCGTCATCTTCAGCGACTAATCGAAAGACGTAGGTTCGTCGGCGGTGGAGCAGGAATCCGCCGCTTAGTTCGCCCAGCCCCGCGATCCTTAACAGGGTTGCGGGGCTTTTTTTTTTGTCTCGACCATAGGGGATTCCATGGA
CTTGCTAACGGCTGTCAACGAAATTCTGCCGAAGCTAGGAGAACATCCGGTGACATCGCTGGAATCGAAGTCTCCTACGCTCGCGGTAATTCTTCCGCAGATCGACTCTGAGATCGATCTGCTGCTGCAACCCGGCTGGTGGTTCAACACGT
ATCACCACGTCGAGCTGTTTCCTGATCCGAACGGCTACATCGATGTGCCGGAGGATACGCTGTCGTTTGTCGCGGAGCCCGAGTACGGCATCGTGACGGCACGCGGTGAACGCTTTTACAATCAG CGAACCCGTAGCTACGTGTTCCCGTC
GAAGATCAAGGGCAAGCTCATTCAACGCTGGGAGTTCAACGACCTGCCCGAGTCCGCTGCAAAGTACGTCCTGTTCTCGGCGCTGGTCGCCATCTACGTGACCGACATCGGGCTTGAGCAAACCGTACAGCTCTGGCAGTCCTACGCGTCG
ATCGCGCGGGGCAACATGGAGCAAGAGCATCTGCGCCAGATGCGCTACACAATCAAGCAGTCCCGGCGCTACCGGAAGCTGCGCAACGCTATGAGGGGGTAACCATGGCTGCATTCGAGTCTTCGCAGAAGTCTCAGATTCAAGGCGTG
AGCCAGCAGATTGCGCGCGAACGGCTCGACGGTCAAGTTAGCGCGCAAGAGAACATGCTGTCGGATGTCGTCACCGGGCTGCGTCGCCGTCCAGGTGCATGGGCTCGGCAGCTCCTACAACTCGGCACCGTTGGTACTTCCGTCGAGAGT
GTGCTTGGTTTCGATGCAGACCTTGCCGGCTCACGTGTACGTGGTGTGTTGAATACGGCTGATGGGGTGCTGCGCCTGTACACGGAAGCCTGGGCACCCATTCAAACACTGCCGGCCAATCCCTACTTGCAGACGCCCAGCGGTCGTAACG
CGATTCGCATGACGAGTGTTGGGCCTGATCTGTTCCTCGCTAACCTAGAGCACACGCCTGTACCTTTGTACGGGGCCGCTGGGCCTAGTCCTAGCCGTGTCGGCTTCTACTACATCAAGACCGGAGCATTCTCGAAACAGTACACTGTTCTC
GTGGCAGACTCAGCTTTCGCCGCGCGTACATACGAAACGACCACGCCGCCAGCAACTGCTACCGGGGCCGATAATGCGTCTACGCCTGAGGCGATCGCAGGACAGCTCGTGGCACTTATCAATGCGGACACGGCCACCACAGGGTGGACT
GCGTACTGGTATGGCTCGTTCGTATCGATCCACGGCCCGCGTGATGGTATGACGGTGGGCACGGCCACCTCCACGTCGTACGTCGGCGTGTCGGGGCAGGGCAACGTGCCTACGTCTGGCGATCTGCCGTCGCGTCTGCCGTCACAGGCA
GATGGTCTGGTTATCGCGGTAGGCAGTACAGCGTTCCCGACGTACTACAAGTACACCTTCGCGAAACAGGCGTGGGCGGAAGTGGGCCAGTACGGTTCACCAACAGCACTAGCCAACATGCCCTTGCGCCTAACCCTAAACAGCGLCCGGT
ACGGCATTCGAGTACGACCAGACGTACGAAGGGCGATACGCAGGCGACGATGACAGTAACCCGCTGCCGTACTTCGTCACGAATGGTATCACTGGTATAGGCAGCTACCAGGGCCGTCTGGTGATACTGAGCGGGCCGAGTATCAACAT
GAGCGCAAGCATCAACACACGCCGGTTCTTCCGCTCGACGGTTACCTCTGTGGTGGCAAGCGATCCGATTGAGGTGGCGGCATCGGCTAACTCCTCGTCGGCTTATCGGTATGCTGTCCCGTTCCAGAAAGACTTGCTGCTGTTCAGTCAGA



AGTACCAAGCAGTTGTGCCCGGTGGGAATGTTGCCATTACGCCGTCAAACGCGACGGTGGTAGTCACCTCTTCGTACGAAGGTGACATGACTTGCTCGCCGGTGACGCTAGGGCGGACCTTGATGTACCCTGCGCCACGTAACACGCAGTT
TTACGGTATGCTAGAAATGGTGCCGTCGCAATACACCGACTCGCAGTACGTGTCAACCGACGTAACTGGGCACCTACCCAAGTACCTACCGGGGCGTTGCCGCTTTGCTGTGTCATCGTCGGTGGCTAACATCGCGTGTTTTGCGAGCACA
ACCGACCATCGGCAGCTCATTGTTCATGAGTACCTGTGGAGCGGTGCAGATAAAGTGCAGCAAGCTTGGCACCGTTGGACGTTCCCGTACGACATCGCAGATGCCTTCTTTACAGGTAGCGAGATTAACCTGCTGTTCGTGAATGGGACCA
ATGTTCTCGTGGCTACGATCGACCCTCGCGTAGGTACGCTAGATGCGGCGAGCGACCGCCGACCGTTCCTCGACCTGTACACCAACACGACGGTAACGGATCACGAGGCACCTGTCCCGCCGGGGCACTTGATCTTTGACCCGAACATTGC
TGATCGGCTGTCATTGGCAGATCAGTCTAGCGACGGTGGCGAAGAGGTTGGCATCGAGTCGCACACTTCCAGCGTGCTTACCACAGGTGACTCATACCCAACTGGCAATGTTGCAGCGGGCATCAAGTTCACCTCATCGTTCAGTCCAACT
ACGCCAATGGTGAAGGATCAGAATGGCGTCGTAATCAGCAGCAATAAGCTGACTATCCTGCGCTACATGATCGGCACTGCTAACTCGTCAGAGTTCAACGCGTTGGTTAGCGATGCAGCCAGTGATTCCGACAACACTGATATAGACGTAG
GCCCAGTGTACTGGTCGAGCCCTGAGCTTGGCCTTGGCCGGCGTCGGGCTACGGTTGACGCTACTACGATCATCCCATGTCGTACAGCAGCGGCAAGCACTACGCTTGTGCTATCGACGGATGGCCTTGGCGAGCTAAACATCGTGGCAGT
AGAAACAACCAACCGCTACAACCAGAAACTTCGGAGGCGCTAATGCTTGGTACGTTCCAGCTTGCATCGCTGGGGCTGAACTTCGCAAGCGGGTTACTCGGGTCGAGCAAGCAGCAGAGCGCTGCGCTCGACCAGTACACCCAAGGCGTG
AAGGCAGTCACAGCTCAGAATCAGGCGATTGCGGAGGCCAACACCGCGAACATGATCCGTACCGGTTACATGGTCGGTATTCAGAACCTACAGCTTGCTCGGCAGCGTGCAGCAGCAGCCGAGCAAAGCGAGTCAATCTCCAGCAAGGG
CGTGGCTGCTGTGGGCAATGCCGTAGCGAATGCGGCGGCGTCTGGTACTGTGGGCGCGTCGGTGGATGCTACTGTTAGCGACATCCAGAAGAAGCAAGACGAGGCACAAATCGGCCTTGACGAAAGTTTCTCGCAGACACTGGAGAACG
CACAGATTGCGATCGAGCAGACCGCCATGTCCGGTAAGGACTCACTACAGGCCGCTCGGCAGTACAACACCAACATGCCTACGCAGAGCTTTGGCGCATCGTTGCTGTCCGGCCTTACCCAAGCCGGTGGGGCCGCGTTGCAGCTCTACGC
GGGCGATAAACTTTCGCTTGGTCCGACCAACACGCCCAAGAGCGATGCAGGTTCGTATTCCTATAAGTCCATCTTGTCTGGGCCTGGGTACTCATTCAGCTAAGGAGGAAACATGGCAGTTCAGCGCGATGCGCAAAGCATAGATTTTGGC
AGTGCGCCTCAAGCGGGCGCTGTCCCTGGTAACGTAGGATTTGTGCGGGCCGATCCCGGTAAGTTCTATGACCCCTCAACTCCACAGCCTTCGGTGATGACGGGCATCCTCGACAACGTACTGAATACGTTCACGAAGCCCGTCACCCAGC
TCGCACAGCAGGAGGTAGGTAACGAGCGCGAGGAAGCGTACTTGCGCGGAGCGGCAGCGGCTGGCAGCGACGATGCGCAGGCTGCAATCGACAGCAACCCGATCACCAAGAACTGGACCGGTGCGGGTTGGGCGGACACGCGGGLG
CGTCTCGCACAAGCAGACGCGGAAGCACAGACCGCCGCCGACATGAAGACCTTGCGGGAGCAGTCTCCCGAGCAGTTCAAGCAGTACCTCGCCGAGCGTCGGCAGAAGGTGCTGGACAACATGCAGGGCATGTCGCTGGATGCCCGGA
AAGGGCTGATCGCGCAGCAGCTCACCAGCGATCGATCGGCCATCGCTAAGCACGCTGTAGAGCACACGAAGTTCATCATCGACCAGATTGGCAAGGGTGTGCAGACGGACCTTAGCGTGCGGCTTGACGCGCTCAACAACGCGAAGACC
GACCCGGTTGCGTACAACGCTGCGGCGGATGACGCGTTCGCAGGGCTGTACAGCAACGTGTGGTCGAATCCTAACCTGCCGCCAGAGAACCGCCAGAAGCTCACCACACAAGCCCTGTCGCTCGCGCTCCAGAACAACAACGAAGTGCTG
TACGAGAAGGCGCGGGACACGAAGCTGCCCGGCGGCGGCACGCTGCTCGACCAACTTGGATTCGAGGATCAGACTGCGCTGTCAAAGGCGTATGAGCAGTCACGCAAGGACACGAGCACGATGCGGCTCGCGAACTACAACGCACAGC
GTGGCCTCATGGAGGCACAGTTTCAAGACCCGCTGACGCCGGCCATGCCCTACGATCAGTTCCAAGCCTTCGTGGCGAAGGGCGTGCAGATCGGTGCCATCCAAAGCGGGGACATCACATCACTGACAAAGGCATGGGCCGAGGGCAAC
GAGAAGAAGGTCGCTTCAGCAAACCTTGCGCAAGCGTACGTAACCGGCAACGTGAAAGCTATGTTCGCCATGGGCAAGGTCGAGGACCAGGGTTACCAAGCATTCATCCAAGTACAAGCCCGTAATAACGTTGACCCAGCAACGACCGTA
GCACAGCTTTTACAAATCGGAGTAAAGACAGGCCAAGGTTCTGCATTCAAGGGCGTAGGGGACTTGACTCGATCGGCAGTGTCGATGATCGGAATGGGCAACAACATCGACCAAGGGCAGTTGAACATGCTCAAGACGGTCCTCACGACT
CTCGACACTGCCCAAGGCGCGGGCAAAGCCAATGCGCTGGGCGCGTACCTGTCGTCATTTAAGGATGACGAGCGTTCGAAGATCATGCTGTTCCGCGAGCGGTTGCAGGCAGGTGATGATCCGATGGTCGCAGCGCAGACCGCAGCAGA
TACGTTCGCCAAGCAGTCTCAGCTCACGATCGAGCAGCGAAATGTGCTAGCCGCAAACCACGCTAAGGCCGATGCTGCTGTGCTCGCTGAGATCACGCCACGCGGTCTGTGGGGTAGCATTGCCAATGCGGTGCCTGACTTCCTGCGCCCG
CAGTCTAACATCGATAAAAACAAGCTGCGCACGTATCAAGGATTTTTCGAGAACGACGAGCGTGTGAACGCTGCCCTAGCTCCGGCCAAGGTAGCGCTGGTGGAAGAGTTGAATTACATTTCACGTAGTGATCCGTATGCGTCGGATGAC
ACTCGACGCAAGCTCGCACTGGCCAAGGTTGCAGGCCGAACGCTCGATCTTGATGGCGGACCGCTGGTGATTCCTCGCCTACCATCAGGCGTCTCCATGCAGTCCTACTTCGGCGTCAATCCTTCGGTGGGGCCGCAGACCATCGCGGCTA
CGCTTAACGAGCTGCATAAGCCGGGGGACGGAAACCGTGTGGTCTACAAGGCAACCGGCGACGGTCAACTTCAGTGGCAGGAGTTCGGGAAGAATGGTGAGTTAGTGAAACCCGGTGGTGTGTTCGATCCGAAGTCTATAGCCCAGGCA
GTTCAAGCAAAGCAGGATCGTATTACTGACGAGTTCAATCGCACCAATGGTCCAGGTGTGCAGGCTAAGGGTACTACCGGCGTACCGGTACAGTACAACGGCGATAACTCGGCAGGTGTGGGTAATCCGCTCATGCTCCAGTGGCGTAAC
GATCTCGTAGCGCATGAGGACGTGCGGGATACCCCTTACGACGACGCTAGCGGTAAGGTGGTGAATGGTAAGCGGGTCCAGACGGTTGGAGTGGGAGTTAGCTCGCACAATCCGTTCTACCCGCCAGTGGATGCAGACGGCAAGGTATC
CGCAGCAAACATTAGCCGGTCCTTCACCCTAGCGTCGAATGCAGCAGCGCAGACAGCGGTACGCGCACAGGCGGCGGCTGGCGTGCAGACGGACAACAGTTTCCGGTTGTTCGGCTCGCTCGCGTATCAGGGCGGCAGCGTACCGCCAG
AGCTGATCGCCGCGCTTAAGCAGAGCAAGGCCGACGAGGCAGCAGCGGCGTTGCACGCGTCCACGCAGTACCGCATGGCCCACTCAGCCCGCAAGCAGTATTATGACTCGATGTTGAGTTCGATCACCAACGCCCGCACCTGGGGCACTC
AGTAAGGAGGAAACATGGCAGAGCCCATCGTTAATGTGGACCCGCGTATCTACGGCGGGGATGCAGTACCCGCTACGCCGGTCCCGGAGTTCACTCCCGGCGATGGGCGCGCAGCAGCTCCGATTGCTCCGTCTGCACAAGTCTCGCAG
GCGGGCATAGCGAGCGGAACGGCATCGGAAGAACAGGGGCAGTCGTTGATTGCGCAGAACTCGCGCGAACAGGCTACCGCATGGCAGGCCGCGAAAGCGGCTGTTCAATCGTGGACCACTACCCGAGTGTGGGATTGGGCCACGATGC
CGCACTTCGACGCCGACCCGGAATTCGATCCCAAGCCGTATGTGAACGGCACCCCGTTCCAGCTCAGTGAGGACGAGCACAAGTTCCTGGCAAAGTCGCAGTCGCTGGCAGAGTACCAGTACCGGGCCAACGCTTTGGACGAGCAACGCA
GCCTGTACCGGCAGATGGGCGACCATCCGTTTCTGTCGGGCATCCTGAGCTTCGCAGACCCAGTGTATCTTGCCATCGATCTCGCGTCATTTGGCACCGCCACAACCCTGACGGCAGCAGGTGCAGGGGTACGTACTGCCCGTGTACTCGG
AGCCGCTACAAGCGCCGCTGGTAACTTCGCGGTGGGTCGGGCAGCACAGACCCAGGCTGCGATCTCCGATACGGAAGTCATCGCCAATGCACTGGTCAATGGAGCGGCCACAGCGGCCCTGTATCGCCCCGGCAAGGGCTTCGTTGCCG
CCGACGAGGCGTACCCCTCGACCGAGCTGACGAGCGCCGCCACGGCCCTCCAGCGGGAGGCTGCGCCAGCCGAGCGCGCGGTTGTCGCAGAGCAGGCGGACGTGGCCGCGTCGCGTCCGCAGCCCGAGCCTGCCATACCTACTCGACC
GATTACGGGCACGGTACACAGCGAGATTGCGGACCGGATTGTGTCGCCACGCTACCAGACGGATGCGTACGCCGCGATGCAGAAGGTATCTAATGACCCCACTTTTGGGCCGATGATTAAACAGGTTCTGGAGGACCAACCTGACGCATT
GGCGTCGCTGCCTGTGCAGGTGAGTGAAATGCGCCGCCTTGCGGGTGAGCTTGGTGATCGTTCGTTCTACGAGCCGAATACGCACAAGGTTCACATGAACCAGACGCAGATCGATAATCCCCAAATTCTGCTGCACGAGGTGATGCACGG
CCTGACAGTGCAGAAGCTTCTCTACGGTGCGGAGAATCCGGCCTCAGCACATGGTGCCATCACGTCGCAACTGGAAAGCCTGCGCAGCGAGCTTAACGCATACCTCGCACGTAATCCTGCTGCTGGGCGGCAGGCAAAGTATTTCGGCAG
TAACGTTCGTGAGTTTGTGGCCGGGCTGTACTCCGGCGATACGGAGTTCACGCGGACCCTTTCGCAGATTCCTGTTGCAGGTGCAACCAATGCGCTGTCTAAGATGGTCGAGTTGGTTCGTAAGCTCCTGGGCATTGCTCCCAATCAAGAG
AGCGCATTGACCAAGGCGCTGTCCCTAACGGACGAGTTGATTAATACTCGTCTTAACGTCGCCGACCGTGTTACCGGTGATGTGCTGGAACTGTCACCTACAGGCTCACAGCAGCAACTCGCAACCGCAGTATCCGGTAAGCTGGAACGTG
CTAGCAAAGCTGCGGGTTCCAAGTTTGAGTTGTCACTCCATAAGACCATGAGTGCTAAGGGTACGGAGGGCGCGAGGGTCGCTAATCTGCTTGTGGAGAGCCCGACTAATCTTTCGGGTAACTCTGCTGCGGCTCAACGCCAAGCTATTCG



TTCAGACCTCGCAGCAAAGCAGTATGCCTACGAGGATTTGCTCAAGGCAGAAATGGCTCGGCGCAATGCCGGGCTGTTGCAGCGCGTGCTGCAACCGCGACAAGCTGCTACGGCTCAACGTACGATCGAACGTGAAGTTCTTGAGGAACT
GGCACGTCGGGACAACGTGATCCGTCGAGGTAACTCCAACATCACTGACCCGTCTGTGCCGAAGGCAATCTCTGAGCTTGCCGACGCACACGCCGCCGCTACCCAACCTGCACTTCGCGAAATGAAGGCAGCGGGTGTGCTGGGTGCTGA
CGTGGTGGACGAGAACGTTTCGTACTTCTCCCGGAAGTGGAGCGTCACCAACATCGAAGCTGCTGAGGCTAAGTTCGTTGCAGCGGGACTGACTCAGAAAGCAGCGGCGCGTGCGGTTCGTGATGTCGTAGCCGATGGTATCATGCGCG
CAAATCCGCAATGGACGCGCGACTTGGCCGAGGATGTCGCGCATGCAATTCTGCACCGCGCTCGGGCTAAGGGCTACTTCGAGGATCAAGCATTTCGCGGACACGTCGGTAACGGGGCAGCAGAACAAGTGCGGTCCATTCTGGAGACG
ACTGGCATTTCGCAGAAGCGTATTCAGGATGCGATGGACGTGCTCACAAACGTAACTGACGAAGCAGGTAAGACTTCGGCGCTCAAGCATCGCATTGAAATGGACATGCTAACTAGCACGCAAGTGGGCAATAGCCGCGTGTCCATCGTT
GATCTTCTGGATGGGAACCTTACCCGGAACCTGGACAGCTATCTCGACAATGCAGCGGGCACTGCTAGCCTTGCAAGGGTGGGCCTTAAGACCAACACGGACATCGATAACTTGCGCCGTACTTGGATGCACAGCATCGAAAACCCCGCA
GAGCGTCAAGAGGCTGCTGACTTGTTCGACAACGTAATTGCGGCGTTGCGCGGGCAACCAGTTGGTGAGCGGGTAGCAGACGGGCTGCGCAAAGTCCAGGCAGTTACTCAGATGGTGGGCCTCGCATCCTCGGGCCTGTGGCAAGCAAC
AGAATACGCTAATGCCGCTGCGCGCTATGGGATTGTGGCTACTACGCGGGAAATACTGAAGACGATGCCGGTGTTCCGCCAGCTCCTAGGTGACACGTCGCACGCAAATGCGGAGAGCCTGCAAAGTATCTTGGCGCGCAACTCGTACCA
AGACATTCGCATTCGTCCTTACGTCCAAAAGATGGAGGACAACTTTGAACTGCCGGTTAGCGATCACGTAATGCTAGCTATGCAACAAAGTAAGCAGCTCGTTCCGTATCTGAACGCAATGCGATTCATCCACCACAACCAAGCAAACGTAA
CAGCTAACTTGGTTGTCGATACTCTGTTGCAAGCTGCCAGGGAAACGAAGCCTGGGCGCTACACGGAAGTCCTGAGCCGCTACGGCTTAGAGGGCCGCACACTGGACAACGTACGGGCAGACCTGCTAGCGCATGGCGCGAATACCGAG
CGCTGGGCGGACGGTACGTGGGAGCAGCTTCGCAGTCCGCTAGCCAAGATGATGGACGAGTCCGTGCTGCGTAATCGCATCGGTGAGATTCCCGCCTTTGCGCAGTTCTCGTCTGTCGGCAAGTTCATCTTCACGTTCCGCTCATTCGTGCT
CGGCGCGCACAACAAAGTGCTAGCCGGTACGCTGCACCGTAACGGATTTGCTGGGCTTGGTTTGCTGATGCTGTACCAGTTCCCGCTTACTGTTGCTGCAAGCTATGCGAATAGCGTACTACGCGGTAAACCTGAATCGGATGTAGGCAAA
CTGGCTGGGCTCGCAGTTGGGCAGATGGGCTCTATGGGCTTGCTCTCAGAACTGTGGGGCATTGTGTCGGGTGATAAGCAACAGTTTGGCGCTAGTGGCTTGATGGCTATCGACCGTCTGTACAAGACTGGTAGCCAAGCGGCTAGCGGT
AACTTCAGTGGCGCAGCTAGCAGCGCACTTAGCGCTGTGCCGATCCTGGCTATTCTGCCGGGGCTTAAGGCGTTTGCAGCTTCGTTCCAAGGCTCCGGCCACAACAAAGAATAGGAGGGTTAATGGCATACAGTAACCAGCTCGCCGTCTC
CGACGGCACGCTGGCTTACCTGGACATTTCCATTGCGTACGAGAAGCGGGCGGACATTTCCGTCTACTTTGACGAGGTTGAGCAAACGCTCGACAGCACATGGAGCTGGGTAGGCACAACGGATAAGCGGATCAGCTTCTCACCTAACGT
GGCCGACGGCGTGACAGTACGAGTACACCGCGCCTCGCGCATCGACCGGGCTATCAATGTGTACTCTCTCGGAGCGAGCTTTACCAACGAGTCAGTGGATACGAACTTCCGCCAGATGGTTTATCTCGCGCAGGAGTACGCCGAGGGCGC
AGGAATCACCGACGTATTTCACGACCTGGACATGCATGGCAGCGTACTAAAGAACCTGGGCACTGCCACCAATGACGGGGATTCTGTGTCGCTAGCCACGCTTAAGCAGTACAGTGTGGATACGGTGCGCGATGACCTTGCAAGCACCAC
GAACCCCTCACTGGGAGCGGCGCTTGTCGGCTTCTTCGGAGGCATAGCAGGAGAGGTCGGCATTACGCTCGCAGACTGGTTCAAGGGCCGCATCAGCGTATCCCGCTGGGGTATCCGCCCCAGCGCCACAGGGGCGTACAATTCCCAACA
GCTTAACAAGCTGATTGCCGCTAAGCCCAAGGCCCGGCTGTACTTTGACGAGGCGGGCACGTACCACTTCAACGACGTACACACGTTCACCGACGTTACGTACTTGCAAGGCCAAGGCGCACAGCTTACCGAGTGTGTGCAGGACGACTTA
TCGAAAGGTCTATTCAAGTGGGAACTCGGGTACAAGCAGGGCGGTGGTATAGAGGGCATGACAATCCGGAGCAACGTGGCGTTTGGCGCGCAGGGCTCTTCGGGGCAGGCGGTCGAGATCACCAACGCTAACGACAATTTCGAGATCA
AGAATTTCGATATACAGTCGTTTGCGGAGGGCATCGTGGTCAACGGCTCTTACTACGTGAAGATTCGCCACGGCCGACTTCTGTTCTGCCACGCTAACGGCATCCGCCTCTCCCAGTACAGCGGAGCAGGGACGGAGACTGCGGGCACAAT
GATCGAGTACCTGAAGATCAGCGGATTCGGTTACACAGGTTCTGACCCATACAACAGCACTGGTATCCTGTTCTCGCAGGGCTCTGGCGAGTTCCTGAACACAGTGGACGTTACACAATGCGGTCGTGGTATCGTGTGCGCACCGCCGGCG
GGTTCCTGGGTGCGCTTCCTGAAGTTCAACCAAGTGCTGGCGGATACCTCATACTATGAGGGCTGGACGTTCGACGGCTCGCAGGCTCCTGTGCTGGACATTGAGTGCACCAACTGCTGGTCTGCGGGTTCCGGGGGCGGCGCAGCACGC
CCTCCCGGCTCAGAGCGTGGCGTGGGTGTTGCCTTCATCGGTCCGAACCTGGACGACATCCGCTGGAACGGCGGTGAGATTCGAGACAATGACTGTGGAGGCGTGCAGCTCGGAGGCGGTAACAACGTGCGTATTTACAACGCTTCGATC
TCCCGCAATAGCCGTCGCATTGGCTTCAGTAACGTCTACCCTGGTGTGCATGTGCTCTCGGGCGTTTCTAACTGGATGTTGATCGGTAACCGTATCGGTAACTTCTCTCAGGGCGTGTTTAATGTAGAACAGGCTGAGGGGCTGGTGATCGA
TGCGGGGGCCAGCTCTGGCTTCATTGTTGGACTCAACGACTTCCGGGTTCCAGGAACAGGCAAGCCGCCCATCGCCAACGGCTCTTCATCGGTGGATTATGTTATGGCACAGAATCTTCCGAGACTGACGCTAGGCACTAACACTACGACT
CGGCGGACACACCCTATCGGCTCAGGTGGCCCTGTAGCTGGAGGCACGACTGGTTTCTTAACTAGCGGTGGCCTGTGGGGCTCAACTATGAGTCTGCCGTATGTGGCATCGCGCCAAGAACGCCTTATGCATTTGTACGTCGGCGCAAGTG
TTGCACCGGGGGTTGGGCAGTCGGCACGACTGCGCCTCTACTACAATAACGCTTATACAGGGCTACAGGTCTACATAGGCGATAGCGCATTCTCTGTGAACGTCGATGTGAACTTGGTCCTGAATCCTGGTGACGAAGTTACTATCGAGAT
TGTGACGAGCGGAGACGCAGCTTCCAGTATCTACCGAGGTTACCTCGGCTTCGAGGATTAAGGAGGAACAATGAGCAACGCGGCATCAACCGCGTCGCTCAACGAACTGCATCGCAAACTAGCAGAGCAGATGACCAAGACGCTTAATC
GCGACTTGAAAGACGACATGCCTACGGATGCCGCGACTATGTCGGTGATCCGTGGGTTTCTGTCGGACAACAACATCACCTGCGATCCTGCCGACCAAGATACCACGGCAGAGTTGCGGCGCAAGTTCACTGAGCAGACGCAAGCACGAC
AACAGCGCAAAGAGAGCGCGCTAGCTCGTGTGGTTGAGCAGACGCTAACCACAGGGGCAACTTAACAAGGAGGACCGATGGACATCGCAGAGCGATTCAAGATTGCCATCATTATGGCGGAGCACTACAAGGACTTTGCAACCTTTGCC
GCTGACGGGATGGTGTATCTTGGTTTCAGTCTTACTGACGTTCAGGAAGACATCGCCGAGTTTATGGCCACCGGTCCCCGTCTACGCATGGTGATGGCGCAACGAGGGGAAGCAAAGTCTACCCTCGCTGCTCTATACGCAGTGTGGTGCT
TGATGCAGAAACCAACCACGCGGGTTCTTATCGTGTCTGGTGGTGAGACTCAAGCATCCGAAGTAGCAACCCTGATCGTGCGACTTATCACGACCTGGGAAATTTTCGAGTACCTACGACCTGAT CGCAGCGCAGGTGACCGCACTTCTAT
CACGGATGGCTTTGACGTCCATTGGGCATTGCGGGGAACGGTTGACAAATCGCCGTCCGTAGCCTGTGTGGGCATCACCGCCCAGCTCCAAGGCAAGCGGGCTGATCTCTTGATCCCGGATGACATCGAGACGACGAAGAATGGCTTGAC
CGCTGCGCAGCGAGCGCACCTTCTGCTGCTGTCGAAGGAATTCACGTCGATCTGCGCGGATGGGCACATTCTGTACCTGGGCACGCCTCAGACGAAGGATTCGATCTACAACACGCTTCCGGGCCGTGGCTTTGAAGTGCGCATCTGGCCG
GGACGATACCCAACTGCTAGCGAGCTGGAGAAGTATGGTACGCGCCTCGCTCCGAGCATCCTTGCCCGCCTGCGTGCTGATCCTACATTGCAGTCCGGCGGCGGTCTTGATGGCACACGTGGCAAGCCTACAGACCCGGAACGCTATGGC
GAATCGGCACTGTGTGAGAAGGAGCTAGACCAGGGACCCGAGGGCTTCCAGTTGCAGTACATGCTAGATACCTCGCTCGCTGACGAGGCGCGGCAACAGCTTCGCCTGAGTGACCTCGTTGTCGCTAACTTCGGCTGGGAGACTGTACCT
GAAGTCATCCCGTACCGCGCCGAGCCCGCATTACTTGTGCCATTAGCCGCTACCTTCCCGGTGGCGCAGACGCGCATGTACTACGCAGCTAGCGCCCAAACCGCATACCGCGAGCTGACCGACCTGATGATGTACTGCGATCCAGCGGGCG
GCGGGGAGGATGAGCTTGCATTCGCCTGTTCCGGTGCGCTAGGCCCGTACATCCACCTGCTCACGATGGGCGGGTTGAGGGGCGGCTTCCGTACCGAGAATGTGCGCGTGATCCTGAGCACACTGCTGGAGTACAAGATCAAGTACGTG
CGCTGTGAGTCTAACATGGGCCACGGCCTGTTTGAGATCAACCTACGTGGTGAGCTTGAAAAGGCCGCAAAGGATTGGAATGGTGCGCCTGAGCCGTTCTTCAAGACGGTGATCGTTGAGGGTGAGTACAGCACAGGCCAGAAGGAGCG
CCGCATCATCGACTCGCTCGTGAGTGCTATGCAGCGTCACCGTGTGATCGTGCATCAACAGGTGTTCGCTGATGACGAGAAGTACAACGCCCAGCACAGCCTTGAGAAGCGCAGTCAGTACAGCATGTGGTCGCAGATGAGCAACATCAC
TACTGATCGTGGTTCATTGGCCCATGATGACCGCTTGGAAGCCGTGGCGGGTGCTATACGCTTCCACAAGACTCGCTTGGTCGAGGATGAAGAAAAGGCAGCAGAGAAGCGCGCAGCAGCAGAGGCGCGAGAGTTTATGAACAATCCAA



TGGGGTACGAGGATGCCGCACGCGAGAAGCGTGGTGGCGGTGCTCGCTCGTTGGCCGCTCGTCGGAGGGCTAGGAAATGAGCATCAAAGAACAATTGGTAGGGGAGGCGCTCAAGGCCATTCCCGCTACCGGCACGCTTACGCTGACG
CTGTTCGGCGTACCCCTTGCACAGTGGGCCGCGAGGCAGAGATTGCCATGTGCGTGCGCGACCTGGGCGCGGAGGACAAATGAAGTTTGAACAGTACCTCATGATCGGCGCAGTGGTGTTCGCTGCGCTGATTGGCGGCTACGTGGCGT
GGAGCTTCAACCACAGCAAGCTCGTGGAACAGGAGCAGACCATCAAGGATCAGCGCGCACGTCTTGAGGCGCAGGCTGTCCTGCTCGCTGCTGACAAGAACGCCAACGCTGCTAAGGCTGCTGCT GTGGCCACAACCAACCAACGCGCTA
AGGAGGCAACTGATGCGCTCAACAAAGCTGCGGATGCTAACCGCGCTTGGGCTGATGAGCCTGTGCCTGCTGACGTTGCAGGGCTGTTCGTCAACGCGAGTGCAGTTCGCGCTCCCTGATCCCACGCTGTACCAGTCCGACATCGCAGTCC
CCTCGGGTAAGCCTGCTATGACGAACCAAGACCTAGCCCAGCTCTGCATCGACACGCGCACCGCGCTCGAACTGGCTAACGCTGATCGTGCCGCGCTGCGCGCCTGGGCCGAAACCATCCAGAAG GAGAACAAGCAATGAGCATCGCAAA
CCAGACCACGAACGAAGTGTATGCCCTCACCGGCCAGATGGAGAACACCCTCAAGGCGCTGCTCGTCTACCGCTCGGACAGTCGCAATCCGGCCCTCGTTACCTCGGCCAATGCCAGCATGGCGGCGCTGAAGACTTTGCTCGACGCGGCT
ATCGCGGACGCCACGCCCCCGGCGTCAGGCACCTAAAGCGTCTAATCGCCTCGTGGCGGGTTTCGGCTCGCCAGGGTAGGCAACCATACCAGCCCATGAGCGCGAGCCCGTCTACGGCCCGCCTCGCAAGTCCCAGGAGGATTCATGGCT
TTCACAATCGCGCAGGCGTACGACATCATCCACGTGTCCGCCCGGCTCAGCTCGGCGGCGTACGCCCGCACCCTGACAAACAACCCCAGCGCAGGAATCGTCGCAGACCTCGAAAATCGGGCCGCTGAGACGATCACGACCCTGGGLGGT
ACTGTGGTCCCATCCACCTCTGCCGTCGTCGCAAACGGCGCCTCAGCCAGCGTGAAGAACAGCGCGGGCACCGTCACCATCGCGGGCACGGCCACGGTCGCCTCGGGCAGCCTCACAGGCGTGTCCCTGCCCGCCACTGTGGCCCTCGTG
AGCAACGCGGGTACTGTCCCTGTGAAGAACAGCGCTGGGTCTACCGTCGCCGTATCCGCCGTCGCAACCGTGGCAGCCGGCCTCGTTACTGGCGTCGCACTCCCGGCGAGCGTAGCCGCACTACT CACTGGCGGCACCGTGACCGTCACT
GACGCTAGCAGCTCGCCGAACCTGTCGGCCACTGTCACGGTGTCTGGCGGCGCGGCTACAGCTACGCTGCCCGCTACTGCTGCGGTACTCCAGAATGGCGACCAAGTCACGATCACAAATGCATCGGGCACGACCAGCGCGACCTTTCCG
ATCACCGTAGCGAACGGCGTGCCGACCACGCTGACGCTGCCGGATAACCGGGCGCTCGTATCGGGCAACGCGTACACGATCCCAGTCACCGGCACGTACACCACAACGGTTACACCGACCATCACGAACGGCCAGCTCGTTGGCATTGTA
CTCAGTTAAGGAGGAAGTATGGCAGCAGCATTTCTGACGCAAACCGTGGATGCACGTACCAAGCTCGCTAACGCGCTCGACAAGGCTGCGGCCCTCGTGCGCGCTAACGTGCAGCATCAACCGGT CGCCTACCAAACGGACGTAGTTGCT
GCGCTCGTCGCAGCTCAGGCTCAACTCACTACGGCGTTGGTGGGTAACAGCTAAGAGGTAGGAGGGTAGACATGCTAGTAGCTAGTGGCTAATGGCGTCTACCCTTAGGGTATAAGGATTGACGAGTGGAAGGCTTAGGGATTAGGCTG
TGGGAGTGGTAACTAGCAATGCCAGTTGAAAAATTTTTGCGAGGCAGTCTCCGACCCGATGGCGCATGCCTTTCCCCCGTAGGCCCGCCTTTGCAACCATCCACGATGTCGGCTAGGAATTCGCGAGGGTCTAGCCTAACAGCTACTAGCG
TCTAGCAGCGACGCATGGTTGATTCTAGACCATAGCTTAGCGCATAGCATCGCAGAGTGCAAGCGGTTTGTGATTGAGGTTGGTCGGGAGCGGTCGGTAGATGCGCCAGGGTGCCAACACAGCGACAGCACAGCGCCTGGGAATGTGCC
CAGGATTGACCAGGACGGCTCAGGACGGGCTGGCAGGGCTCAGGGTAGGCAAGGGTAGCTTGAGGATGTCTCAGCGGCTCCTAGGGCTTCCTATGGCTTCTGAGGGATTCACATGCCTTTCCAGCGCAAAGGGACAGGAGTGTCTAGGG
GAAACCCTAGGATTCATAGGATACCGTGTGGTTTCATAGGGTACTGTAGCGGCTCGCTCCCGCTCGCCCGCTATCTGTCTCTTTTCGTACAGGTATCTATGAGGGTATTGCTAGGGATACTCTAGTGATCTCTACATGTATCACTAGGTACTG
TGTAGGTATCTCTAGGATCTACTGTAGTGTCTCTGGTGTATCTCTGGTGTATCTCTGGTGTACTGCTAGGTATCATGTCTTGTATCCGTGCATCGCCTCGTTCCTCGGCTCGCCGGCTACGCTTTGTTTGCGCTTTCCATCGTGTGGCACTCTAA
ACGCTATGGTGTTAGACTATAGCTCTCATGGTACTAAGGAGATAGCATTGACTAGGGTAAGGGGTAAGGCATCTAACGACTACAGGAATGACTTAGTGCTGTTCAAAGCTACTCAGTACGCTAAGCTTAAGGAGTTACTAGCTAGTGGTGT
AGATGCTAGTACAGCTAGTGTCCAAGCTACTGAGTACGCTAAGGCTAGGGTAAGTGATAGGGCTAAGGCTAGACGAGAACGTGCTGCTAGGAAGAAAGTGCTTGACAAGGCTTAGGAACTAGCGCATAGTTCGATCCAAGCACTAAGCA
ACAAGGTGCGAGACGCTAGGTAACAAGGCGAAGAAGGCCAGCGCTCTAACGAGCAAGGCTAAGTAGCTGACAGGGCGTTACCGTTAGCTGATAGGATTACCCTGCAACTCAGCTAGTGTCTAGTAGTTGACAGCAGTAACGCAGTATGC
TGTAATGCAGTCACGGTGTAGCGCAGTAGTGTTCGAGAACGTTAGCGGCCTAGGTTGCTTCCTGGTAAGACACAAAGCGCTTGACACTAGCAGCACAGCAGAGTAGGATGCAGTCATGCAGTGCAGTGTTCGCAGTACCGGTGATTCAGG
CCGGACGTAAAGCGAGGCGCTGAGTAGTGATCCCGGATAGCAACGGGGCGGGTAGCGAAGCGATACGCGGCAAGTAGGCAGTAGGGCTTAGCGGGTAGCAGAGTGATACGCGGAATTGCAAGGCCCTAGCAAAAAGTGGAGAGGCA
TACCCGCTATCCATGATGCAAGCGAGGGGCACTAAGCGACGGTCTAGGATCGTTGACGAAGGGTGAGCGCCGGATGATGCAGGTCCGGGACAATAGGGCGGCTCAGTAATCTCAGCCCTTATAGCGTAGAGCTTCGGCCGATGGCTGAG
ACTGCGCTGTTAGCTACGATCGGGTAGCGATGACAACGGCTTGCCGGGTGATTCGCGATACGATGACAGGGCGACAGTGACGGGCAGGTCCGGGAAATTTGAGGTGAAATGATGGAACAATTCATTGTGGTAGTTACCCAGCACCACGA
GGGGCGTTATGGTGGCGTGCTGCACGACGAATCGGATGAGCCGTGCACAGGCACCCGCGCAGAAATGGAAGCGCTCCGCGATGACTTCATGCGCCGCTTTCCGGGCAGCGTCTGCGAGGTGCGGGAGGATCGATACGAAACCCTGGCG
GGAGAAGCGCCACGCCGCTAAACAGTGGGACAACCGAGATTGGATGGACCTATGATACCGCACTACGAAGAAGCGTTAGAGCTTCTGCGCAAAGACCAGCATCAACTCGCGACGGCGATCTCAGGAACAGACTACCCGAAGATGCGCTT
CCGAGATGTCGTCAAGCCCGACTGGTATCGCATAGCGCGTGCGCTGTGGGCGTACCACAATTTGGTTGTCGCTGATCGCGACCGTTTGCGCAAGCAGGTAAGGGGAACCTACGCCGGCCCAGGCACCGATGGCCGCTATGGCCGATAAG
GAGATAATGGTGGACCAACAGAACGTGAAGTTCCTGCGTGACCTTCTGAACGAAGCGGGCGTAGACAACCCGCTGGAGCTGGAAGTCGAGATTGTGCGCGCCGACGGCACACGCGTTGTTGATTTTCAGCAGGTTTCGCTCTATGTACTG
TGGAGCAAATCGCCGGGAGCAGTGCGCATCCGTGTAACTGCGAACGAGGTGTAGTGTGGTCATTGCAATCTTACTCGTGCTGTACGCAATCGCTGACGTGCTGTGTCGCGTGAGCGATAGGCGCAACACGCGCTGGAGTGTCCAGGTTAT
TTGGGACGGCGATTCGTACCGCCATGCCGCGAAGTCTTACGACGATGCGTTAGCGTGGTTGGCCTGCTACCGTTTCGGCGAGGCATTCATCGATCGCACGTTTCACGGCACTACTGAGTGCGTGGCGCGGCGCATCGCCTACTGACAATTT
CAAACGCGCAAACTACAGGAAAGACCATGCGTGCCTACAATTCGTACAGCCAAGTTGCATTCGACGCGAAAAAGTTCAACATGTGCGTAGCGCATTTCCGCGAGGTGATGCCCACACTGCGTGAGCAGTTCAATTTCGACACGATCGTCAT
CACCGGCAAGTCCGGCGCGTCGCTGGGGTTTGCAGTTGCAGCAGCGTGCGGCCTTCATGTCGTGTACGTTCGAAAGGAAAAGACCGCGCCGAAGCAAAAGGCGTTCTCGCTTATCACCAGCCAAGCCGAGCTTAACGCGGCCATCAAGTC
GATCGGCACTCGCTCCGCACGGCTTGACGCGGACATCCACCGCGCCGCAGTGAGCGTGATCGTACACAGCGCCAAGCACAACGATCCGGACGTGGCAAAGCGGCTGCTGGACGCGATGGGCAAGACGATGCGCAAGTCGGCCATGACC
GCATGGCTGTGCGCATACGGCGCGTTCGCAACCGACGAGCATGGCGCGCTGGTGTACGTGAAGGAGAAGCGTGAGACGGTGCAGACTGAGGCCAACGTTCACGCCGCGATTGCCGAGCCGTTTTGGATGTTCGCGCCGGAACCGAAGT
ACGTGCAGTTCGATCTCCAGAAGTCGGTGGCGGCACTCCTGCGCCGCGCTGAGAATGCCCTGGCGAACGAAGCACAGGACGCTACGCTTATTAAGCCCGATGTCCTCGCCGAGCTGCGCAAACTGGTCCCGGCGGACGCCAAGTAACCGA
GCGTCGATCATGTACATCCTGTACGTATGGCTGATCGGCTCGTTAATGATTGGCGAGCCAGTGACGCCTGAGCAGTGCGAGGCGCAAGCCATCGCGGCCCGGCAACAGCACGGAGTGCGTAATGTCGAGTGCGTTCGACCGCTTCTTGAT
GCCATTGTGGATCTTGGTGCCCGGCTGCGTCCAGTTAGCCAGGGCATGGCAGGCGCTACGCGACTTGCCTGCGTTGAGCAAGCGCACGTGTGACGGCACCGCGCCTGAGCGCAGTACGCACATGCCGTCCTTTACGCCCTTGCGACCGGG
ACCGACGTTGTATGTGAAGTCGGTCCATGCCGCCCACTCGCCCTCTGTCATCGGAACCTTGACACAACTTGCGACGACGCGCATGGCGTCAGCCATAGCCTTCTGCTCAGCAGCGTCGCACTGTGCCTTAGTCGCTACTCCGCGCTTCGCCA
GCTCGCCCGTTATCCCGCGACAGATCGTGGGGACTCCCAACGGGTCGAGATAAGTGCGCGTCACTTGCGGCCCCTCGAACTGCGTAGCGAGCTGAAATGCGCCGCCCAATCCAAGCAAGGACGCTAGCGCTGTTGCCGCTGTGATCTTCTT
CATTACGTTTGCCTCCGAGGTTGTTGCGCAGCAGGAAGTAGAGCTGCGCCAGCAGTACGATGATGGACATCAGTGCCGCCCACTGTGCAAGTGCCGCGCTTCTTGATGCCATTGTGAATCTTGGT GCCCGGCTGCGTCCAGTTAGCCAGGG



CATGGCAGGCGCTACGCGACTTGCCCGCGTTGAGCAAGCGCACATGTGACGGCACCGCGCCTGAGCGCAGTACGCACATGCCGTCCTTTACGCCCTTACGACCGGGACCGACGTTGTACGTGAAGTCAGTCCATGCAGCCCACTCGCCCTC
AGTCATTGGAACCTTGACACAACTTGCGACGACTCGCATAGCTTCAGCCATAGCCTTCTGCTCCGCAGCATCGCACTGTGCCTTAGTCGCCACTCCGCGCTTCGCCAGCTCGCCCGTGATCCCGCGACAGATCGTGGGGACTCCCAACGGGT
CTAGATAAGTACGCGTCACTTGCGGCCCCTCGAACTGCGTAGCGAGCTGAAATGCGCCGCCCAATCCAAGCAAGGACGCTAGCGCGGTTGCCGCTGTGATCTTCTTCATTACGTTTGCCTCCGAGGTTGTTGCGCAGCAGGAAGTAGAGCT
GCACCAGCAGTACGATGATGGACAGCAGTGCTGCCCACTGTGCAAGTGCTCACTTCCTTCGTTGCCATGATGATTCTCCTGTTCAGGTCAGGGTGATTACTGCTCGTAAATGCAAGTGCGGTAGCTGCGACGGTAACGTCCTTCGGTACGG
ATAACCGACGAACTGATACCATCACACTGGTCAAACCGAGTGTCAAACTCAGCCTTAGACACGCGGCTGAAAACGTCACATTTCTTGACGTAGTAGGTGCGCTTACCGGTGGCCAGATTCTCAACGTCCATAAGTTCGGTCTGGTAAAGCAT
GATGATTCTCCTACGTTGTAATTCGGTGGCACTATCGAGGTTCGCGGCCCGCGTCTCTGCCCGTCCTGGCGTATGCGCCCAGGGCATTGCGTTGCACTCCGCTACTGCTACGCCAAGTGCCACCGAATTACAACACCTCTTGCGAGGTGAGG
TTTCGTAGCTTGCTCGCTTTAACAGGGCACCATTCACTACCCATCGCCTCGACGTTCGGGCCGAGCAGTCGGCCGTGTTCCCATGCTGGTTCACGCACACGGATGGGCACGGCGGCAATGGCATCCTGATCGAGATCGAATGCCACCACGTT
GATGCGATGTCGTGCGCCGTACTGCGCCAGTGGCCGTGTGTCCTCCACCACGAGTACCGCGCAAGGTTCGCCTGTCGCGGGGCACTGTTGCGCACCGTTGTACTGTCGGATGTCGAACCCAGCGCCGCGTACCACTCGCTGGATTCGGTCG
TCCTCTATGACGGTGCCTGCGGGCTGGCCTGCCGACTTGCTCGGCCGCTTACCGATGTTGAGAATGTAGATCATAGAGCACCTGTGCGCTTATCGTTGCGCGCCGTGTTGCGGTCCGCTTGGCGGGCTCGTTTCTCCAGTTTGCGCAGTTGA
GCGTTCGGGCCGAGCAGTCGGCCGTGTTCCCATGCTGGTTCACGCACACGGATGGGCACGGCGGCAATGGCATCCTGATCGAGATCGAATGCCGCCACGTTGATGCGATGTCGTGCGCCGTACTGCGCCAGTGGCCGTGTGTCCTCCACC
ACGAGAACAGCGCAGGGTTCGCCTGTCGCGGGGCACTGTTGCGCACCGTTGTACTGTCGGATGTCGAACCCAGCACCGCGTACCACTCGCTGGATTCGGTCGTCCTCTATGACGGTGCCTGCGGGCTGGCCTGCCGACTTGCTCGGCCTCT
TGCCGATGTTGAGAATGTAGATCATAGAGTGCCCATGCGCTTATCGTTGCGCGCCGTGTTGCGGTCCGTTTGGCGGGCTCGTTTCTCCAGCTTGCGCAATTGCAAGGGCGAGTCGTCGCACGGCGACTACATTGAGGGTGACGGCCACGA
GTTTGAGAACTACGCGTTCTTCGATGACTTCGTGAGCAGTGGCGAAACTCGCAAGCGCGTGATTTATGAGCTTGAGGACTGGGCCTTAGAAAGATGCGAATACGCTAATGCGCCTAAGTGCGTTCTCACCATTGAGTACGACGGGGAGCC
GGACACTGCTAGGCTTATCTGCCGCAAGACGCCAGGGGTTGACGGCCCGAGATACACCGGCGGTATGTACTGGTAGGAGGATACATGCAAAGCAACAACACGATCGAACGCGTTCGAAAGCAACG CCTGGAGCAGACGGAAGGGCAAG
CGCTGCG
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TTCACCACCTTACCGCTAGCGTCGTCGTAAGGGGTATCCCGCACGTCCTCATGCGCTACGAGATCGTTACGCCACTGGAGCATGAGCGGATTACCCACACCTGCCGAGTTATCGCCGTTGTACTGTACCGGTACGCCGGTAGTACCCTTAGC
CTGCACACCTGGACCATTAGTGCGATTGAACTCGTCAGTAATACGATCCTGCTTTGCTTGAACTGCCTGGGCTATAGACTTCGGATCGAACACACCACCGGGTTTCACTAACTCACCATTCTTCCCGAACTCCTGCCACTGAAGCTGCCCATC
GCCTGTTGCTTTGTAGACCACACGGTTTCCGTCCCCCGGCTTATGCAGCTCGTTAAGCGTAGCCGCGATGGTCTGCGGTCCCACCGAAGGATTGACGCCGAAGTAGGACTGCATGGAGACGCCTGATGGTAGGCGAGGAATCACCAGCGG
TCCGCCATCAAGATCGAGCGTTCGGCCTGCAACCTTGGCCAGCGCCAGCTTGCGTCGAGTGTCATCCGACGCATACGGATCACTACGTGAAATGTAATTCAACTCTTCCACCAGCGCTACCTTGGCCGGAGCTAGGGCAGCGTTCACACGCT
CGTCGTTCTCGAAAAATCCTTGATACGTGCGCAGCTTGTTTTTATCGATGTTAGACTGCGGGCGCAGGAAGTCAGGCACCGCATTGGCAATGCTACCCCACAGACCGCGTGGCGTGATCTCAGCGAGCACAGCAGCATCGGCCTTAGCGTG
GTTTGCGGCTAGCACATTTCGCTGCTCGATCGTGAGCTGAGACTGCTTGGCGAACGTATCTGCTGCGGTCTGCGCTGCGACCATCGGATCATCACCTGCCTGCAACCGCTCACGGAACAGCATGATCTTCGAACGCTCGTCATCCTTAAATG
ACGATAGGTACGCGCCCAGCGCATTGGCTTTGCCCGCGCCTTGGGCAGTGTCGAGAGTCGTGAGGACCGTCTTGAGCATGTTCAACTGCCCTTGATCGATGTTGTTGCCCATGCCGATCATCGACACTGCCGATCGAGTCAAGTCTCCTACG
CCCTTGAATGCAGAACCTTGGCCTGTCTTTACGCCGATTTGTAAAAGCTGTGCTACGGTCGTTGCTGGGTCAACGTTATTACGGGCTTGTACTTGGATGAATGCTTGGTAACCCTGGTCCTCGACCTTGCCCATGGCGAACATAGCTTTCACG
TTGCCGGTTACGTATGCTTGCGCAAGGTTTGCTGAAGCGACCTTCTTCTCGTTGCCCTCGGCCCATGCCTTTGTCAGTGATGTGATGTCCCCGCTTTGGATGGCACCGATCTGCACGCCCTTCGCCACGAAGGCTTGGAACTGATCGTAGGGC
ATGGCCGGCGTCAGCGGGTCTTGAAACTGTGCCTCCATGAGGCCACGCTGTGCGTTGTAGTTCGCGAGCCGCATCGTGCTCGTGTCCTTGCGCGACTGCTCATACGCCTTTGACAGCGCAGTCTGATCCTCGAATCCAAGTTGGTCGAGCA
GCGTGCCGCCGCCGGGCAGCTTCGTGTCCCGCGCCTTCTCGTACAGAACTTCGTTGTTGTTCTGGAGCGCGAGCGACAGCGCCTGTGTGGTGAGCTTCTGGCGGTTCTCTGGCGGCAAGTTAGGATTCGACCACACGTTGCTGTACAGCCC
TGCGAACGCGTCATCCGCCGCAGCGTTGTACGCAACCGGGTCGGTCTTCGCGTTGTTGAGCGCGTCAAGCCGCACGCTAAGGTCCGTCTGTACACCCTTGCCGATCTGGTCGATGATGAACTTCGTGTGCTCTACAGCGTGCTTAGCGATG
GCCGATCGATCGCTGGTGAGCTGCTGCGCGATCAGCCCTTTCCGGGCATCCAGCGACATGCCCTGCATGTTGTCCAGCACCTTCTGCCGACGCTCGGCGAGGTACTGCTTGAACTGCTCGGGAGACTGCTCCCGCAAGGTCTTCATGTCGG
CGGCGGTCTGTGCTTCCGCGTCTGCTTGTGCGAGACGCGCCCGCGTGTCCGCCCAACCCGCACCGGTCCAGTTCTTGGTGATCGGGTTGCTGTCGATTGCAGCCTGCGCATCGTCGCTGCCAGCCGCTGCCGCTCCGCGCAAGTACGCTTCC
TCGCGCTCGTTACCTACCTCCTGCTGTGCGAGCTGGGTGACGGGCTTCGTGAACGTATTCAGTACGTTGTCGAGGATGCCCGTCATCACCGAAGGCTGTGGAGTTGAGGGGTCATAGAACTTACCGGGATCGGCCCGCACAAATCCTACGT
TACCAGGGACAGCGCCCGCTTGAGGCGCACTGCCAAAATCTATGCTTTGCGCATCGCGCTGAACTGCCATGTTTCCTCCTTAGCTGAATGAGTACCCAGGCCCAGACAAGATGGACTTATAGGAATACGAACCTGCATCGCTCTTGGGCGT
GTTGGTCGGACCAAGCGAAAGTTTATCGCCCGCGTAGAGCTGCAACGCGGCCCCACCGGCTTGGGTAAGGCCGGACAGCAACGATGCGCCAAAGCTCTGCGTAGGCATGTTGGTGTTGTACTGCCGAGCGGCCTGTAGTGAGTCCTTACC
GGACATGGCGGTCTGCTCGATCGCAATCTGTGCGTTCTCCAGTGTCTGCGAGAAACTTTCGTCAAGGCCGATTTGTGCCTCGTCTTGCTTCTTCTGGATGTCGCTAACAGTAGCATCCACCGACGCGCCCACAGTACCAGACGCCGCCGCATT
CGCTACGGCATTGCCCACAGCAGCCACGCCCTTGCTGGAGATTGACTCGCTTTGCTCGGCTGCTGCTGCACGCTGCCGAGCAAGCTGTAGGTTCTGAATACCGACCATGTAACCGGTACGGATCATGTTCGCGGTGTTGGCCTCCGCAATCG
CCTGATTCTGAGCTGTGACTGCCTTCACGCCTTGGGTGTACTGGTCGAGCGCAGCGCTCTGCTGCTTGCTCGACCCGAGTAACCCGCTTGCGAAGTTCAGCCCCAGCGATGCAAGCTGGAACGTACCAAGCATTAGCGCCTCCGAAGTTTCT
GGTTGTAGCGGTTGGTTGTTTCTACTGCCACGATGTTTAGCTCGCCAAGGCCATCCGTCGATAGCACAAGCGTAGTGCTTGCCGCTGCTGTACGACATGGGATGATCGTAGTAGCGTCAACCGTAGCCCGACGCCGGCCAAGGCCAAGCTC
AGGGCTCGACCAGTACACTGGGCCTACGTCTATATCAGTGTTGTCGGAATCACTGGCTGCATCGCTAACCAACGCGTTGAACTCTGACGAGTTAGCAGTGCCGATCATGTAGCGCAGGATAGTCAGCTTATTGCTGCTGATTACGACGCCAT
TCTGATCCTTCACCATTGGCGTAGTTGGACTGAACGATGAGGTGAACTTGATGCCCGCTGCAACATTGCCAGTTGGGTATGAGTCACCTGTGGTAAGCACGCTGGAAGTGTGCGACTCGATGCCAACCTCTTCGCCACCGTCGCTAGACTG
ATCTGCCAATGACAGCCGATCAGCAATGTTCGGGTCAAAGATCAAGTGCCCCGGCGGGACAGGTGCCTCGTGATCCGTTACCGTCGTGTTGGTGTACAGGTCGAGGAACGGTCGGCGGTCGCTCGCCGCATCTAGCGTACCTACGCGAGG



GTCGATCGTAGCCACGAGAACATTGGTCCCATTCACGAACAGCAGGTTAATCTCGCTACCTGTAAAGAAGGCATCTGCGATGTCGTACGGGAACGTCCAACGGTGCCAAGCTTGCTGCACTTTATCTGCACCGCTCCACAGGTACTCATGAA
CAATGAGCTGCCGATGGTCGGTTGTGCTCGCAAAACACGCGATGTTAGCCACCGACGATGACACAGCAAAGCGGCAACGCCCCGGTAGGTACTTGGGTAGGTGCCCAGTTACGTCGGTTGACACGTACTGCGAGTCGGTGTATTGCGACG
GCACCATTTCTAGCATACCGTAAAACTGCGTGTTACGTGGCGCAGGGTACATCAAGGTCCGCCCTAGCGTCACCGGCGAGCAAGTCATGTCACCTTCGTACGAAGAGGTGACTACCACCGTCGCGTTTGACGGCGTAATGGCAACATTCCC
ACCGGGCACAACTGCTTGGTACTTCTGACTGAACAGCAGCAAGTCTTTCTGGAACGGGACAGCATACCGATAAGCCGACGAGGAGTTAGCCGATGCCGCCACCTCAATCGGATCGCTTGCCACCACAGAGGTAACCGTCGAGCGGAAGAA
CCGGCGTGTGTTGATGCTTGCGCTCATGTTGATACTCGGCCCGCTCAGTATCACCAGACGGCCCTGGTAGCTGCCTATACCAGTGATACCATTCGTGACGAAGTACGGCAGCGGGTTACTGTCATCGTCGCCTGCGTATCGCCCTTCGTACG
TCTGGTCGTACTCGAATGCCGTACCGGCGCTGTTTAGGGTTAGGCGCAAGGGCATGTTGGCTAGTGCTGTTGGTGAACCGTACTGGCCCACTTCCGCCCACGCCTGTTTCGCGAAGGTGTACTTGTAGTACGTCGGGAACGCTGTACTGCC
TACCGCGATAACCAGACCATCTGCCTGTGACGGCAGACGCGACGGCAGATCGCCAGACGTAGGCACGTTGCCCTGCCCCGACACGCCGACGTACGACGTGGAGGTGGCCGTGCCCACCGTCATACCATCACGCGGGCCGTGGATCGATAC
GAACGAGCCATACCAGTACGCAGTCCACCCTGTGGTGGCCGTGTCCGCATTGATAAGTGCCACGAGCTGTCCTGCGATCGCCTCAGGCGTAGACGCATTATCGGCCCCGGTAGCAGTTGCTGGCGGCGTGGTCGTTTCGTATGTACGCGCG
GCGAAAGCTGAGTCTGCCACGAGAACAGTGTACTGTTTCGAGAATGCTCCGGTCTTGATGTAGTAGAAGCCGACACGGCTAGGACTAGGCCCAGCGGCCCCGTACAAAGGTACAGGCGTGTGCTCTAGGTTAGCGAGGAACAGATCAGG
CCCAACACTCGTCATGCGAATCGCGTTACGACCGCTGGGCGTCTGCAAGTAGGGATTGGCCGGCAGTGTTTGAATGGGTGCCCAGGCTTCCGTGTACAGGCGCAGCACCCCATCAGCCGTATTCAACACACCACGTACACGTGAGCCGGC
AAGGTCTGCATCGAAACCAAGCACACTCTCGACGGAAGTACCAACGGTGCCGAGTTGTAGGAGCTGCCGAGCCCATGCACCTGGACGGCGACGCAGCCCGGTGACGACATCCGACAGCATGTTCTCTTGCGCGCTAACTTGACCGTCGAG
CCGTTCGCGCGCAATCTGCTGGCTCACGCCTTGAATCTGAGACTTCTGCGAAGACTCGAATGCAGCCATGGTTACCCCCTCATAGCGTTGCGCAGCTTCCGGTAGCGCCGGGACTGCTTGATTGTGTAGCGCATCTGGCGCAGATGCTCTTG
CTCCATGTTGCCCCGCGCGATCGACGCGTAGGACTGCCAGAGCTGTACGGTTTGCTCAAGCCCGATGTCGGTCACGTAGATGGCGACCAGCGCCGAGAACAGGACGTACTTTGCAGCGGACTCGGGCAGGTCGTTGAACTCCCAGCGTTG
AATGAGCTTGCCCTTGATCTTCGACGGGAACACGTAGCTACGGGTTCGCTGATTGTAAAAGCGTTCACCGCGTGCCGTCACGATGCCGTACTCGGGCTCCGCGACAAACGACAGCGTATCCTCCGGCACATCGATGTAGCCGTTCGGATCA
GGAAACAGCTCGACGTGGTGATACGTGTTGAACCACCAGCCGGGTTGCAGCAGCAGATCGATCTCAGAGTCGATCTGCGGAAGAATTACCGCGAGCGTAGGAGACTTCGATTCCAGCGATGTCACCGGATGTTCTCCTAGCTTCGGCAGA
ATTTCGTTGACAGCCGTTAGCAAGTCCATGGAATCCCCTATGGTCGAGACAAAAAAAAAAGCCCCGCAACCCTGTTAAGGATCGCGGGGCTGGGCGAACTAAGCGGCGGATTCCTGCTCCACCGCCGACGAACCTACGTCTTTCGATTAGT
CGCTGAAGATGACGCCAACGGCGTCCGGTCGCTTCTGGCCGACCGTGTACATTTGGAACGAGTCCAGGTACGATTGGAACTCCTTCGGGTACTCCCACACTTTGACCGTCATGCCTTGGGCTTGCACGGTCACGAGTGCCTTCTGCGGGAA
GAACACGATCAGCAGCGCCTTGGCCTCTGCGGCCGACACGTCGAAAGCCGAGCCCAGCGGGTGCGACACACCGGCGGTCGGGAAGATCGGAGCCTCGATCACGCGCACGCCATTCAGGACCGCGATGCGGCGCTGGGCGTAGTCGTTC
GACGCCGAGCTGCCTTGGAAGTCCACGTTCATCAGCTTCTTGTGCTCCAGCAGCACGTTGAACGCGTCCGGATGGATCAGCGTCACGGTCTGCGCGAGGCCCGCACCGAGGCGGCGCTTCACGAACTCAGTCAGCACTTCCTTGTGGTTCT
GGACGATGATGTCGGCTGCTTTCTCGAAGCCGGTGAGATCGCGGCCGACTTCCACGACATCGCTGCCGATCGCGAGTGCGGCTTGGTAGCCCGTCATGACAGCGCTGATGCCCGGATGGAATGCGCCAGCCAGCGAGGCCGGCGGAACG
TACGCCGCGCACTTGATGAGCTGAATCACGTGGGCCTCGTCAAACGAGATAGCGTGTGCCGATGCGTGCTCGGCGGCGTACTCGCTCTTGAAGTCCGGCGAGGTCCAGTCGTCTTGCCAGTCGAACGGCGTGCGGATGTAGCACGTGGTA
TCGACCGTCACGATGAACTTCTCGTTTGCGATGCGAGCCGAGTCAAGCGTCTCGCCCGAGCGGCGACCCTTCACAGCAGCCGCGCCGATGCGGTCGCCGCGCCACGTGTTGGTTTGGTTCTGCACCGATTTGTAGTTCGTGAGGCCCGAGG
CGCGGAACAGCGACTCAGCGCGGAACGAACCTTCAATGTCGCCCTCGTACGCTTCAATGTGGATGTCTGCGTCCGCATCGCTACCGGCCCACCAAGTGCGGGTCAGTTGACCCTTGTTATCTACGTCTGCCATTAATCCTCCTTGTGGTTAG
GGCTTACAGGCCCATGTTCTTGCCAAGCTGTCGGCGCGCGGTAAGCTCACGTTCACGGTCGGCAAAGTCCGACGCGTTGCGGTTGAGCTTAAGACGCTCCGCTTGATACTGCTCCTTGGACAGCCCAATGGTGCCGTCAGGTGCCCCACCG
CCAGCGGCGACGTGGCCTAGGGGATCGCGCGGAAGCGATCCCGATTGCTTCGCGAAGTCGAGTAGCGCAGCACTTGCGCTCTTGATCTTCGCGGGGTCCATGGAGTTGAGGCCATGGCCTACGAACTCCTTGAGGTATGCCGGTGCCTTT
GCGTTGAATACCGCCACGGACGCCTTCCAACCAGCCGCCCCACCGGCCATGTCCTCGATGGATTTAATCAGCAGTTCCGACTGCGCGTTGATGTGGTTGACAAGATTCTTGGCAACCGTAATCAGGTGATCGGCCTTATCGCCGCCTACTTC
CTTGAGGTACGCTTCGTCAACAAGGCCCGCGTCGGCTCGTGCGATGGCCGTGCTCACTGCACGGTTCACGTCGAGGTTCGGCGCGGCCAGCGAGAACAGCGAAAGCGCGCTAGTGACTACCGGGTCGTTCTTGCCCGCCTCGCGAACGGC
CGTAAGCGTCTGGTCATCTTGGATAACAGGCACCGGTTGCGCAGCGGCCGTGTCGTCCACTTTACCCGGAGTCGGTGCAGCAGCTTGCGCCTTCTTCCACGCTTGGAATGCTGCATACTCGGGATCAGCATCCGGGCCTGCGGGCACTGGT
TCCGCACCGGGTGCCGGCGGGAGGTTGGACGGCGCTGCGTCGTTGCGTTGCTGGTTCGACGGCGGCACTGGGGGAATCGGAGCCGGCGTGCGGTCACGACTGCCCAGCGTCACTGCGTCAGCCGGTACAGCTTTGGACGGATCGAAAC
CGGCGGGGACTGCGACTTGCTCTGCCATTGTGTGGCCTCCTTAGTTGTTGGCACCGGGCAGCGAGCCGATGGCTGCTGTCTGTGCTGCGGATTGGGTAGCGGCGAGTTGAGTCTGCGCCTGCTGCATCTGTTGCTTGGCCGCATCGAACTT
GGCCTGGGCTTCCTTGTCGCGCAGGATGGTCGTAGTATCGACAGAGGCACCTGCGTAGATAACATCCATCAGCTTGCGTGGGTCCACGCGATCATCGATCGACGTGAGGGCGTTAGCGATGGCTGCTGCGTCCTGGGCGGCTTGGAGTAT
GTTCTGCACGTCGATGCCGCGACTGAGGGCGGGAATACCGGCGATCACGTCAAGCACCAACGTATTCGACAGGATACCTTCCAACGCGTCTGGCTTCTCTTCCACCACCAGCACGTGGGCCAGCGGAACTTGGAATGACTCAGCCAGTGC
GCTGTACTGCCCACCAAGAGCTTGGTTAGCCTCTGCTGCCTGCTGGCGCAGTTCGTATGCAGTGACGCGTTCAGCGTCCCGCACATTGGCCGTGTACATGAAGGCCCGCGACAGATTCGTGAACGTCGAGGAGATCAACTCCATCATCGCT
TGAATCTTCTTCGCGTCGCCGGACTCCTGCACTTGGATCGAGCCCTGCGTGCCCTGCACGTATTCGCCAGTCTCAGCGTTGTTCAGATCGTCAACGTCGTTGCCACTGCCGGGCTGTACGAGGTTGAGGAACTTCATGGCCGAGATACCATA
GAGCGCTAGCGCTTCCGACTCATCGCTGATTTTGGCGAAACCTCCGGCGTAGTCCTCGACCAGTCCTCGGCCGTAGTGCTCGCCAGGAATTAAGGACCACGTAGGCGCTTGCCAGGGGCAGAGGT GCGCAGGGTACTCACCGGGTGTACC
TATCGGCATGCACTCGATCTCTTGCGACACGACGTACTTCACGTCGCCGCTGTCCATCGTTACGCGCTGAATGCGAGTGTACACCTCGACGTTCGTTTCGAACTTGTCCATGCGGTACTTGTTCGGGAACCGCGTAGCGAGCATTACCTGAAT
CTCACGCGACAACCCGGCGAACGATTCGAACTCACGCAGAATGCAGTCGGCCAGCTCACCTGTGCCGGTGCGCCGGCACGAGAACGACTGAAGGCCGTACGTGATCGTGCGCTTAAGTTTCGAGT CTCGCTTCGTCAGGCAGTTGCCCGT
TACGATCAAATGCAGGATTGCCAGCGTGAGCTGGTTGTAGCTGGAGTTCAGGAACACCCGTTGCGAGGCGTCCATTTCGAGCTGCGCCAGGGCCGACTGAAACTCGCTCATGTCGATGCCCTTAGCCTTGGCGTGCTCCTTGAGCTGCTTG
CTCGGCTTGATACCGAAGAATGCGCGGTTCACCGGGAACAGAAGACCCGCGAGCTTGCTGCCGAGGTTGTTCACGAGAAGCGCGCCAATCTCCTGGTAGTCTCGCTCGATCACTTCAGCGGTCCCACGATGACAGAGTTCCGCCATGAGTT
TCGGCAGTGTCCAGTGCGCGTACTGCCGGCACTTGAGGATCACTGAGTCATCCCGGTACTTCTCGAACAACGACTTGTAAGACTGGTTGCCTACCATGTGCCCTCCCTTAGACGTTGACGCCCAAGGTCGAAGCAAGACCTTGCGACGCATT
GCGCCGCTTGGTCAATGTGTCAGCAGCAGCAGCCGTACCGCCGGCGGTTACCGTCGCGGCTTGGGTTGCGTCTGCGTTGTTCGCCAGTGCGGCGAGGTTCGCGTTATAGGTTGCGGTCTGCTCGGCGATCTGCTGCTGAATCTGGTTCGCT
TGATCTTGAGCCTGCTGTGCTCGTTTGGCGGCACCGCTGTCCGTGAGCCCGATTGTGTCGGTAACCCATGAGACTACCTTGCCCATGTCTACACCTCCAGGAAATACGATTCGTTATGAGGCCGGAACCCTGCCCTCATGTAGAGGCGTCGT



AGTCCGGGACGCAGAACACCGTTGCCTGTTTCGATCCCGACGCAGGAATGAACCCGTGCCAAAATCTTGAGCGCTTCGGTGTACGTGGAGAAATTGCGAGTAGGCGCTACGCCGATCACTAGCAACTCAGCAAGGTACTTGTTCGGGTTG
CACCACGACGCACCAGCGCTGTACAGCACCAGCCAGTCGCGGTCATTGATCCAGACCGCGTGGATCGTGCCGCCTTCGATCTGGCGCAAGGTCCACGCAACGTCAGCACCTTGTGCCATGTGGTGATCCTTGTTGCGTCCTAGATGCGCAG
TCAGCTCAGAGTGTGCACTTTCCCAATCTTGCATCGCCCACGCCTTGTTATGAAGAATCCTCACTTCGGCACCCGCTCACGAATCCAGGTAATCACCGATCGTTGTCCTAGTCGTTGGCGCAGTGCTGCTTCTGTGAGATTTTCTGCAAACACC
AACTCGGGGAAGCACCGCTCCAAAGCATCGAGTTGCTGCTGCGTGAAGGTTACCTTGCTCGGATCGACGGGACGTGCCGGAGCAAAGCCGGCGCTATGTACGGTTTCAGCCATGTAGGTATCTCCAATCTGGGGCATTCTAAATTAGGCTT
ACCGACAACATGGTAAGGCTTATGTACTACACTAGATACATAATACTGTTACTCTATACTATCTAACTATTGTAACCGCTATGTACTGTGTCTTGCTCGCGAGGTCGGTCCTATCGAACCTCCCCGCTCGCGCTTTGTTTGCGCTTTCCACCGTG
TGGCACTCTAAACTAACAGAAGAAGAACTCACTAGTAAGTACATCTGAGAGGTTAAGATCACCACGCTTAGGGAACTCTCCTGTAGCTCCTACCTCCCACAAGAAGTCACCTAGTACATCATGTTCTGCATACATACGTACAAATTCCTCACG
CAGTATCCTGTGCATACTACTTACAGAACTAGGGTGTGTACCAAACGAATCATGGATACCTACGAAGGCGTGCCCCTGCTTCTTCATTGCTAAGGCAGTGAACGTCAGATGACTAGCATCTAATGCATGCACGAAGTTCGGCGCTATTGCGT
TCTGCATCTTCGAAGGATTAACCCCATCGCGTTCCTCGTACATTGTGATACGCTCCACTCCGCAGCTAGACAAGCGTACTCGCATGAGTTCCACCTCAGGGTAGTCATGTTGCACCTTGAAGCCCGTCGGCGTTGTCCACTCCATGCGTGAGC
CTTTGGGTACTGTACGTGTGGCCTCCTTAAGCCAGCGCATTGCTTCCGCTGCTGCCGGCACTGCGTACTCGATCCCGGCAAACAGCGCTTTCGCACCGTAGGTACTCAGGTCGATGTTGCGCTGGCCTTCCTCCTTCGTGTCCTCTCGTCCGT
GCAGCACCTCACCTTCAAGAAACTCTGCCGTACCGCGCAGCGTCGCGCCATACACATACGTCATGACGGGCTTCTTTGCCCAGTCACGCTGAATCTCGTGCGCCAGCCAGAAGTCCCGAGCAGGGCTAGGCTTGTCGCGCCTGATCGACTCC
ATGGCCCCACTCCCAACGTGGCGGTAAATGTCCTGCTTCTCATCGCCGCCGGCATCGAACAGGTTCACGTACTTGCCGCCTGTCGAGTCGCGCAGCATGGCGCTGAAGTGTTGGAGGCCCGAGCACGTCGCGTCCATGTGGATCGGGATGC
CCGTCTCGTACAGCTCAGGGTTCCGACAGCGCAATGCCTCCCGCAGCTCGTATGCGGCCGCATAGGCGCACCATGGGCTGTCTTTACCCCACACCCCAGGACAGTCCTCCGGGGCGTCCAGAGACGCCTCCAGGCGCTTCCAAATCGATTCT
ACGTAGGCGACCTTCAAATGCGGCCGGGCCTTGTCGTAGCCGAGCGAGTTCGCAATGTGAACACGGAGCCAGAACAGCCCGTCGCGGCCCAGCGGCCGGCGCTCGTGGAAGTGCAGCGCAGCCTTCGCCACGTCGCTGCCCTGGGGATT
CGGCGTGCCATTGTAATACCAGCGGCCTCGGGTATCCATCATCACCGGGAACCAGATCGGCTGGCCTTGCCGCTTGGCGAGCTTCAGGAAGCCCGCGATCTCCAGTACGTGGCCCTTCCACTCCTTCAGGCCGGTGTAATACGCGGTTGCTT
CCCGCTTCCACCGCGTAAATGCCTCCAGCTCGGCCTCAGATGCGTCGGCCTTCACCCAGGTATCCGGGAATGGAAACAGCGGCTTGGCGGGCTTCTCACGGCGCGGCAGGCCCATCGTGGCACCGCCCGCATCCCAGGCCCGCCGCACGG
CTCGCAGGGTCGGCTCGTGCACTTGGAACGCCTGCCCCTGGAGAAAGTTCGCGCACTCGAACACGAGCGGCATCTTCTCTGCCGTGAACTGTGCGCGGATGCGCTTCCGCTGAGCGGTCGCACCTTCCGCAGTTGCATTAGCGGGAACTG
GGCCTGTCGCCGTGCGCTGAGGTATCCACCGTCGTTCAGGTTCGACCAGGGCAACGGCTCGCAAATCATCGCACCGGCGCCCCGGTCCACCACGCTATGCACGTCTTGCTGATCGTATGCAGTGAGGTACTGCGCTACGTCATCATCGAGC
TTGTACGTGGGCACACCAGTCTTGCTCGGGAGCAGGTCGATAAGGCCCGCTTGGTAGCAAGCATCGACTCCGAACTTGCCGACTTGCGCGGCCTCGGAGTCGCTAAGCTCGCTGTCAAGCTCGCCCTTCATAACACGATCGTAGGCCACAG
AGTACAAGCGACGCAGATGCCCGTAGTTCTTCGTAGCGTTCTGCTTCACCTGTGCGTGAATCTTCTCCATGTACATGGGGTTCACTTCTTCTGCTTCCATGATTCGCACTTCCAGTTCAAACAGCCGGCCGATGTGCATCGTCAGCTTCTGAGC
CGTAGCACTGGACTTGCGCATAGCACCCATCTCGCACAACGCGATGCACTCACGAATGGAGATAAGCGCGGCCTTCTCAGCGCCAAGCCGGCGCAGCCACGTCTTGAACTTCCCGCCGGTTCCTCGCGTCTTCGTATCGATCGCCTCTTGCA
GTACGCGCACCACCTCCTGGTGCATCGAAGCCGCTAGCTTCTGTGCCCTCGGTGCGTCTGCATCCCCGTTGCGCGCAGCTTCCATAAGCTCGCGCAAGCGCTCTGCTGCTGCTTCGGCATCGCAAGCAATTTCGTAGGCAAGCTGGGCGTCA
CGGGACATTAATCCTCCTTAGGCGATGTCGATACCGTACGAGCGCACCACGTCGGCGCGCAGTCGGTTGGATTCGGTTGCGTCGTACTCGGCCAGTTCACGGACGATGGTACGGGCCACTCCGTGGTTTCCCGTCTCCATCGCGGCCATCA
CTTGGCGGCGCAGTTGCACCAGCACTTCCTGTTTTTCTGCGTAGGTCATCAGGGCAGCCTCGACGTAACACGACGGTGGATGCGGGCCGATTCACGCTTGCCGTCACTAGCCAAAGCGAACAGCAGGAACAGCAAGTAGAACGCGACGGC
AATGACGCCTGCTGTGTACCGGGCTGCAAGCAGTGCGCCCTTGAGGATTCGTTTCATGTGTTCTCCTTAGTTGACGAGCAGGCCGGCGCGCTCTTGCCGGGTGCTGGATTGGAAGCGGGCGCGGGACCATCCGCCACAGTCGCCGCATTG
GTAGCGACGATACTGGCCGCCCTGGCGGGTATGGCGCATGCCCTTGCTCTTGAGGTTCATCGAACCGCAGCGCGGGCACTTGTGGATCGGCAGGTTGTCCTCGTCGTACTCCGTGGCTTCCAAGGCCGCGACGTTCGGGTGTCCGTCCATC
CACACACGCAACTTCAGGTACAGCTCTTCCAGCGAGACGACATCCTGGCAGTTGTACTTCTTCATTTCCTTCCAGGCTTCCGGGTTGCCCTTCATGCACTGCGACCACAGCTCGAAGCCTGGGAACTTCGAATGCGTCAGCTTCTTCTCGGTG
CAAAGGTTGTCCGTCAGGAACTGAAGGCGGTTGCTGGTGAAGGCGAACTTCTGCTTCGCCACGTCGAGCGTATCGACAACCTCGTAGGGCGACGGCGGCGGCAGACCATTCAGGATGAAGCGTGCGTTCAGCTTCTTGATGTCGAAGCG
CCGGCCGTTGTGTGCGACCACGATGTCTGCTTCATCCAGCAGCGCATGCACAGCGCGCAGTAGTTCTAGGTCGTCCTCGATGTCGTCGGCTTTCGACTGGTCCTTGTAGAAGACCCGGCTCTGGTGCAGCCACTTCGCGGATACCGACAGG
ATGTACCAGTCCATCTGAATCTGGTTCAGCCCGACGTTCTCCTTGAACGTGCGCCACACGTACGCAGCGATTGGCGCTGTCTCGATGTCCAGCGTCAGGATCTTTGCGCGCTTGTGTGCGATGATCTTGGTCATGTCGCTCCTTAAATGTGGT
TGTACTCGGGGAACTTGTTCGCGATGTACTCGCGACGAGCGCCGTTGGCCCCGACACGAGCGAAGACGTTCGTGCCGCCGGGCTGAGGGAATGCGCCCGAGACTCGTGCCCGGAGAACGTTGGCATTAGCATCGTGCTCCAGCCACGCCT
GATTCAGCGTGCAATCGTGCTCCCGCACGATCGTAAGCGGATCGCCATGATGGAACTGGGTCTTGGCTTCAGTGTACAGAAGCACCTGCACCGTGTAGCGCGGCACACTGTGGTACTGAAACTCGTACACCTTCTCCAGCCCGCGATCCTCT
GCGTCACCTTCCGAGGTTTCCGACTGACGAGCAGCATTCACTTGGCCGAGTTCGCCCAGGTCTTTAACCACCGCCCACACGGCAACTTCGCGCAGCTTGCGCTTGAGCGCAACCGGTTCGACGTAGCTCGTAACTACCATGTCCCAATCCTT
GGGAGTACGGCCAAGGTAGACATCGCGGGCTGCCCCGCCACAGATCAGCACCTCTACGCCCTCGTCTTTCAGAAGTGCGATAAGGTCTGTCATGTCTCTAAGTGCTTGCGTCATCATCCCTCCCGTTGGTCACGCAATGCCTTGCGTGCTTT
GATCTCAGCGCGACGTTCCTTCGCAGCGAGATTGCGTTTGTCCATCGCCTTACGGCGCGCTGTTGCTGCGTCAACGTGCGTCGGGTAAATCAGGCCGCATCCTGGCCGCTCGTAGTACGCTACAAGCTGTTTCAGATACTCGACCAGCGCAG
CCGGGTCGAAGGTCTTAGCACCCCATGAGCCGACCACGTTCTTGATCTTGCCTTCTGCGGCGTTGCACGAGCGATGCAACACGCCGCGAATCTCTCCCGTCACGTGGTTGTGGTCTACCACGCCCTCCTTAGGCAGTGATAAATCCACCGGG
CGTCCGCAGATTGCGCACAGTCCGCCCTGCACGATTTGAAGCTGCCTTACTTTCCAGGCTGGCATCATAGCGCGTGAGAGCTTGCGCATTCTCGGCGCGCTTTCGTTGTCGTTCATGTTCCCTCCAGATTGCATCACGGGTTTCCAGCCTCGT
CGTTATCGAATTCGCCCGCAGCCAAGCGTTGACTTGCTGCTGGGTCGAACCAGTCGCGGGTAACGCAGTCATCGAGGAACGCGCGGTTTGCGACAGAAAAGGGTAGCTCATTGAAGTACCTCCACACGTTGTCACCGGGCCAGCGCAGCA
GCCACAGCAGCCACGCCTCGGGCAGCGGATTCTGGTCGATAGCGCGGTACGCGTCGATCACCGTGTTGCACACCGCCTCGATGTCACGCAGCGGGTGCAGCAGTTCATACGCGCCCATGAGTCCGACTGACTTGCCATCGAGCTTGAGCA
AGCCCTTGACGTTATCGGCGGTATCACCCATCACCATCTGCGCCCAAAAGAACTTGAGCGAGCGGCCGAGCAGCTTCTTGTTACCGCCTTCTGTCTCCGCGATCCACAGCTCACCGAACGGATCAGAGGGCAGCACCACACCTTTCCCTATC
TCGTAGTACGGGAACGGCGTCATCCTCAAGTCTTTGTCGTCTGAGCGAATGACGCCTTGCTCGCCGAGCTGATACGCCCGGATCATCATCGCGTCATCCGCCTCGATGATGCTCTCCATTGCGACTGTGAATTCCTGAAGCTCGCCACGATC
AGCGATAGCTTCTCGCAGCGCTTGCAAGAGTGGCGGCTTTGCTCCGCTCTTGCGTTGCCCCTGGTACGGCTTCTGAGCCTTGATGCCGAAACGCCCTGTCTTGTAGCAGCGCTCGTGTGTGAGGTACACCTCACCAGTCGAGCACTCCGCCA
GGAAGATTTGCTTCAGCACCTCTGACTGAAAACGAGAAAGGCCGGTATGCACTGTCTTGACGGTAGCCGCTGCAACGTATGCAGGCCCATCCCCGTCGATCAGTAGCACCCGGCCCGAGTCGCTAACTGCGAAGTCGTCACCAAGGGCGT



CAACATCGACGCCGTTTATTATCATGACAAGAACTCATGCTCCCCGGCGTCTGTAGAATACTTGTCGCTGTCAAGGCTCACGAGGAACCGATGCAGCATTGCGATTGACTGAATCGCCTCTGCGCGAACTTCGGCGTAAGTAACTACTTTGC
CTTCTTCAGTGAGCTGAACAACGGCTTTCGCAAGCTCGCCTACTTCCTCCTGAACGATGTTCAGTGCGTGATGAATGTTGTTCGGCCAACGCGGAAACTTGTTCGTCGCGCGGCGCAGCTCTGAATCTACCCCGCCGACGCCAAAGTGGTTG
CTGGCAGCAACGTCGGTTACGTATCTGCGTGTGTGCATGTCCTATCCTCAAAATGGAATGTCGTCATCCAGGCACGAGCCGCACAAATGAAGCGGCCGTCCTAGCGCGTCCCAGGCGTCTGTTAGACGGTAGGCGGTACTGCCACAGTAG
GAGCAACCTGCGGCACCGCCGGGACGTTTCCCACCACGGCTACCTGCGGAACGATCGGCGCAACCACGGCCGCTTGCGGCACGCTAGAAGGGGATGCAGTCGTCACAGTAGAGGCCTGGATACTCGGCGTAGGCGACGGGGCCGCAGT
CGGGACTACCGCAGCCACGGCAGGTACGCCAGCCACGTTTGGGACTACGGCTTGCGTAGCGGCCGCAGGTGCCGCTGCCACGGCGACCGTGGGGGTAGCTGCCACCTGGGGCATCGCAGCGGCACTGACGGCCGGTACGGCGGCTTGC
GTCTCCTGCGCACCCGCCTTCTGCGGGGTGCCGACCGGAATCGGGCGGTTGTTGGCGATCAGCAGAGCCTCCAGCGGCGAGCCCTTGAAGTCGGTCGCACCGGCGATCTTCTCCTGTTTCCAGTTCTTGGACTTGCCATCGTCGCGGGTGC
CCTCGATGTACATGGCGTCCCACGCTTCCAGCGTCGGCACAGCCCACGAGAACAGGAACAGCGACGGCGCGGGCGGGATGTTGTAAGGCGCACCGGTTGCCATGTCGATCCCGGCCTCGACCTTCTCGATGTACGCGCGCTTCTCGCCCG
GCTTGCCCTTAACGTCGCGATGCTTAATCACGAGGATGTACACCATTCCGCCCAGGAGCTGCGCGAAGTTCTTAGCCTGCCCGAAGTAATTCATGTCCTTGAACAGCTTGAACGCGCGGGCCTTCTCGTTGCGGCTGCGCGCCAGATCGTAC
GTCTCGATCTCGCCGGGGGTGCCATCGTCGTTGACATAGCCGGGGGAGAACATAGAGAACCCGAGCTGGAACATGAGCGCCGGGTCTTTCGGCTTGCCCTGGTACAGTTCGATGTGCTTGCCCTTCTCGACGTATGAGGTGAGGCGGGCA
AGCGTGCGGCCTTCGGGCCACAGCTTGTCGTAGTTGCCACCGCCCGCTTGGGCCTCGTTCATGTCATCATCGCACTCTGCGAGTTGTGCGGCCAATGCTGCTACTTGTTCCGGGGTCATCGTCATGCGTTTCTCCTTACGTGGATTTGCTGTC
GAAAATTGCGAGTGGGCCTTAGCCCTTCTTGAGCAGGGTTTGCAGATACATCAGTGCGCGAGCTGCGGCGTGAACGGCGTGAAGTTTTCCCGACTCATCATCGGTTCCCTTGCCGTCTTTTTGCGTCGCCATTACGTGGCGCAGTAAGGCAT
CACGATGCTGGTCGGGCGTCATCGTCTCAAAGCCCTTAAATGCGTACCCTTTGTGAATCTGTCCGAAGTCGAGCAGATGAGCAACCTCAGCCAGCGCGAGGTCAAACTGAAGGAGCTGAGACATCGGGGGCTTCTGCCTCAGCAACTCACC
ACCGAGTGCCTTCCCTAGGGCCGGGTCTGTATACGGTTCGAAAACGTCAGCGAAGCGCCAGATTCGCGGGCTTGACTGTAGCCGGATTCGTTGTCTTGTGATCGAGCTGTCTACTTCCGAGACTATGTAGCGCGCCTTGCAGGGACCGCCG
TTCTTGAAGCCTACACCATCGTTGCTTTTGAAGCATACAGCATCGCCTACTTTGAAAACCGTCATGCTGCCTCCTTATCGAGAACGCCCGGCTCCCAGTGCTTCTTCGTGCCCATGTTCGGGCCGAACTCAGCAGCAGCAGGGAAAGGTACGT
TGAGGTTGTAGCCGTACTTCTGGCTGAAGTATTGCGGCAAGGATTCCATGATGCCCTTGACGCCAGCGCATACCGTGTCAAGCACGCTGCGATGGCAATCGAGATAGATAGCGTCATGGACCGTGTTGATTACGAACACGCGTCCGCCGA
AGAAGTCGTTAGCGATCAGCCAGCGAATCACCAATCCTGTGATGCCCTGGACGAAGAAACCCGACTCGCCTTGAATCGGATAGTTACGCATCTGCGTGGGCTTGAACTGCATCACCGTCACGCGCTGTCGCTTGCCGCCAACAAACGTCGT
GATGTTCTTCGGGTACTGGCGGAACTCGTAGCACGTGCCGCCCTTCGTCTGGTACACGCCGCGACCGTAGACCGTCCAGTTACCCTCGTCGTCCTGCTCGCGGTGCATGGTCTTGCTGTTCTCGACAGCAGGGAACACCTCGCGCTCGTAGT
ACGCCTCGACTTCCGGGAACAGCTCCTTCTCGTTGGCGATGAACTGCTCCGCCTCTTCGATCGGCATACCCGTACTGAACGCAATACCCATCGCCGTGGCACCGTACTGATACGCGAAGCTCGGCGGTTTGATGTCGGTACGCATCTGCTTG
TACTTAGTGTGCTCGGGGTGTGACTCGTCCTTGCACTTGGCCTTGACCGACTCGTAGCTCTCGCCCAGCTTCTTCGCGAGGCGCATGCAGTGCATGTCGATGTTGTTGACCAGCGCATTGATTAGGTTCTTGTCCTGTGAGAACGCCGCCAAC
GTCACAACTTCTAGCGCGCTGTAGTCGATCTCGACAATGAATCCGTTACGGATGCCGGCCTTGATGTTAGCCAAGCACTCAGCGTAGAACGACTCGTCAATCAGCCCCTTGCCCACTGCCCACAGCAGCCAGCCCTCGCTGTCGTACCGCGA
CTCGAACATTTCCTTGACGCGGGATTGGTAGTCTCCCTCGTTCTCGCCTTCGTCGCCGCGCGGAAGGTTCTGGAAGTTAGGGCGGTTCGAACTGAGCCGAGTAGTCGCCGTGGCCGTCATGTTCAGCATGTGATGCACGATCGACAGCGGG
GTCATGTACTGAAGCATGCCGCTCGTCTTACGCACATTACCATCGTCGTCATACTCGTGGCGAAGGTAGTACGTGCCGATGTCCTTGTCGGCCTTGTTGAAGTTGTTCAGGTCTTTAAGAACCTGCTGCACCTCGGGCGAGAACTCCTTGCGC
TTCACAAGGAATTCGAGCGCGTCTTTCGATGATGCGATCACCGGTGACTCGTCTGCCAGCTTGCGTTTGCCTGTGAACTCGCGCAGGAACTCATCGCGAATCGTCTCGGGCAGCAGCTTGAGGTCGCAGAGCGGCGGGGCGTTGTAATGC
GTGTCTGCCCACACCTGCGCCTGCTCTGCCGTATCGACTCGCGCCACCTTGACAAGACCCTTGTTTTTGCCGGACTTGTACCGCACGAAGTCCGCGCCGAACAGCTTGCATGCGTCGGCTGGCGTGCCTCGCCACACATTGGTTGGGGTCTG
CAATGCTAAGTGTCCGTTCTCGTCCAGAGCGCATACGTGCTCGCACTTGATGCCGCCGATCTCCGTGAGAGTCACTGCATCGGTCTTCACCATAACTGGCTTGCCATCGCTGTCGAAGCGCGGCACTCGATGCCGGTACTTGATCGGACCGC
CGTAGAGCCACGCGCTCATGTGGAAGTCGCTCGTCTCTTTGAACTCGACTTCCGCCGGGTAGTCAGTCCGCCACTTGGCGAACGACGTGCGCAGGTTCGCGATAAGTTCCTCGCCCTCCTGAAGATGCCGCTGCGCTGTGTCCCGATTGATG
AGTAGTCCTGCATCCATCGCGTAGCAGTTGAACAGCATGGCTTCCATCCGCTCCAGCGCCATGTCCCACATGCCGCGCTCGGTGAGCTGCTGGTACTGCCCGTAGAAAATCTTGCGGGTGTTTGCGATGTCGCCCCGCTCGGGCGAGATCA
GGTACTCCAGCAGAAGATCAGGGTCGATCTGCGAAGTCAGCACACCCTTCTCCCACAGCGCCTTGATGCCGTCCACCTTGTGTTCGCCGCCGTACAGCGGCGCAATCTCGTCCAGCGGCGGGTACGTGTCTCGCTGGTTGGAGAGCAGGTA
GTGTGCGATAGCTGTACAGAACACCCGCCCGCCGCGCTTGAGGAACTTTTGAAGTTCCGCACGCTGCTGCGCAAGCATCCAGTCCAGTTCGAATGGCGCATTGTGGCAGACGAGCAACCACACAT CATCAGGGATGGTGACCCATGGACG
CGAGTGGGCTTGCTCTTTCGAGTCGTTGCGCAGGTACTCGATCGCCCCGCTGTAAGGCGTCTCTTCGGTAGCCCAGCCGTTTAGCACGACGTAGTTGTCGGGGTGGCGCGGTGAGGCGGTAGCGCCACAATACGCGTGGTTCTCCGTCTCA
AGGTCCATGAACATTATTCGAGGCATCCTGACTCCCTTAGTCTGCCTAACGGATTGTTGAGCACGTATGTTGTGCCGTCGTCGCACTCGACATGCAGGCCGCAACGCAACGCAAGGTCGCGATGGGCCGGCACGATCTCGGCAGTGCGGAT
GAAGTTGCCATTGTTGAGCGTGCCTAGCAAGGTGTTTTCAAGCGCCATCCAGCCCGACAACACCTCTACCTTGCGCTGGCCTCCGCCGATAGGTTCCCAGCTCAATCGGCCACCTTGATCCAGAT GAACGAGTTGTCCAGGTTCAGCCGCTC
ATCCAAAGTACGTCCTCCGTGGCACCGGCGTTTGCCCTTAGCTTGTCGATGGTCGTTTAGCTCGCCGCAGTATGACCCCGAGTAGTATTCGAAAGCGCAGCCATGGCATCGGCCGCTGGCATCCTTCTGCTTCTTGTACTTATGACCGTCGTA
TCTCATGCCTTATCCTCCCGGAAACGTTTGAAGCGGGGATGCCGATAGCCACCTTGACGATCGCGCATCATGTAGATGAACTCGACCCAGCGGCCGATGAACGCGGCTGGGTTAGCCAGCATTTCCCGGCCAAGCGCATGCTCGATACCGG
CGACGTTGGCTGTGCTCCCGTCTTCCAGGAGTACAGAGACGCTACCAGCTCGATCCAGCGCGACCCCTTCGAGGCTGTACCCTTGATTGATCCCAGTGATGACGCCATCTGCATCTTCCTCCGGTTTGTACTTCAGCCAGCCGTATGAGCGCT
TGCCGGGCTCGTACACGTGGTCCCGCGTCTTAACCATCAAACCCTCGAATCCTCGTGCAAGCGCGTCTTCGAACGCGTTCTCTACATCCTGCTCGCTGTCCACAAGGGACCATTCGGGAAGGCGCAGCGGTACGCCTAGGCCCTCGGCAACT
TGCGCAACTTTTGCACGTAGTACGCAGCGCCCAACCGTGCCCCCGTATGGCAGGGGTGCGGAGTCAGGCAGGTCGAACAGGATGAACTCGACCTTAGCGTCGCGCAGGTCTTGGGGTACGCCCTTTGACGAGCGTACCCATCGATACGTG
TCGTTGAAATTGCCGTTCACGATTACACCGCAATCTAGGCGAGTCGCATTGATGCGACCCATAAGCTCGTTAAACGGCTTATCAAAGTGGCGCAGGTTGTGCAGCACTTTGTCCGCGTAACTGCGGAAGATGACGCGTGCTCCCTGCTCATA
GTCGGCGTACACCGCGCGCTGTTCATCGGCCGGGGTACGTCGAATGTCGCAGCGAATCTCGTCAACCTTGATCTCCGCAACGGCGGGCCACTTGATCTTGTGCTTGCCCTTGGCCCACGTGTGGCCCTTCATCAGCGCTTGAGCCATGGTGC
CTCCGCCTTAATCCCACGAAGCGGGGCGCGCAACTCAATACCTACACCGATCCATTCCGCGTGCATCTCGATACCGAGTTGACCCAGAATCTTGCGCGTTCTGCATAACAGTTCCCGCTGTTGCCACGCCGCCACTGCATCTGGATCACCGAA
ACTGCAGGTTTCACCAGGATTCAACAGTGCTGTGCCGATGGCGGACAGGATGATCGCAGTGGTGCGACCGGACCCACGCACCGTTTCCAGGTGCTGGTTTCCCATAAAGAGTAGTTGCGTTGTCTTCATCAGTCCTCCGAACGGTTTAGGC
GGTAGTGGATCACGTCTTTGCCGGTAGTCTCGCACCGTGCCGCGAAACCCTCGGCCACGACGCCGCGCTTGACGAGCTTGGACAGCGCGCCACACAGCGTGGCGATCTCGATGCCGGTTGCCGTGCTGATCTCGCGCCGGGTCATGTACA



CCTTGCTACCAGCCAGTGCCGATACGATTGCTTGCGGCACTGTTAGGTACTTAGTTTGCGAGTAGGCTTTGCCCTTCGTCTCCTTGCTGAGTAAGCTCATGCCTTAACCTCCTTCAGCCAAATGTGCGAGCCGCCGTGCATTTCGTTCAGCGTC
TTGCAGATGGGTTTGCTTTGCACCTCGCCATCGAGAAACGGCCGGGGGCATCCAGCGTCGCCGCCGTCTACCCACACGTCTAGAAACGTGCAGCCGAGGCAGGCTAACTTCTCGTCCTGCTGCTGAATCCAGTAGTCCATCACGCCTCCGG
GACGGTCCATGTGTTGAGTTGCGGGTCGAACACAGTCTGAAACTGGTTCTCGCTCTTGCGACCAGCACGAGCCAGTTTGTTCTTGGGCGTACTGATGCCGCGCACATTCGGCGCGCTCGATAACGCCCCGCCCATGAGCACGAGATCAAGT
GTGGTCTGGATGCCGACCTTGCTGTTCTGCATCGCAGAGATTGGAGGGAACAGCATTTCGAATCCCTCGCTCGACACTTGTACCGTGCCGCAGTGTAGCATGTCGTGAATGGCGGCAAGCTCACGCATGCCGTTCCATACTTCCTCCAGTTG
GCCGATGTCGTTCGCCCCGCCGCCGCGATTGCTCACGGCGCGGATGCGCCCGGTCATGTCCGTGACGCAGATTGCAGGGTTGTGATGCTGGATGATCTGCTCCACCTGCGATACGTTCTTGCCATGGATGTTCTTAAGGCGGATTGCGCCG
CGCCCACCGATCGCGTCGGCGTAAGCCTGCTCCAGCAATCCCTCATTGCTCATGCGGTACATCGCCTCGCGGTCGATGTTCAGCACCGTCTGGTACATGCGAGGCGTGATGCGCTCGGCCTGCCCCTCGTTAATCAGGATCAGGATCGGGC
GCTGCGTCGCCTCGTACTCAGCGCGTCGCTGCTTCGCGATGTTGCCGAAGATGCGACAGATCAACGAGGTCTTGCCCTTGTCGGTCGGCATCGCAATGGCGATGTTGTTTCCAGGGCGCAGCCCCTTGATTGCACTGGTGAGCGCCGGCCC
GAAAGCGTCGATGACCCAGCCGCCCTCGTCCGCATCGTCTGCGAGGTATTGGGAGATCGGACCATCGGCCCACGAGGAAACGCCGCCCTGCTGAATCTCGCGGCTCGTCTCCAGCGCGAGAGCCCGTAACTCGTATGCGAGATCGACTTC
CTCGCCTGAGTTGTATCGAGCCAGTAGTGCGCCAGCACGGCCGGACAGGTCGCGCTCACGCAGCGTGTTCTGCACACCGACGATAGCATCTAGCGGCGGTTCTTGGTGGAGCTGATCGGCGAAGTGTTGCGCGATGGCGATAGCCTCGGC
CCCGCCGCTCGGATCGGCACGTAGCGCGATCAGCGCCTTGAGTTGGTCAACCTCGACGCGCTCGGCCTCTGCATACGTGTTGAAGTAGAGCTGGAACCACGCGAGCATGGCTGTAGTATCGCCGGAAAGCATGTCGTCGGGGACCGCCG
GCCGCAGTTGAGCATACCGCCGTCGATCCCGCAACGCGTGAAGGATCAGGGCATCACTCATACTGAATCTCGACAGTGGAGGTCTTGGTGAGGCGCCTTACAAAGTCATCCGGCCACCTCAGCTCGTACTCACCATCCGGGAGGTGCGGA
AGTTCCAGGAGTGCTTCAGCTCCAGCCCGTGACTTGACAAGGAACACGATACTTGATTCAACGTGCTTCAGTTCCAGCGAATCGAAGGTAGGCATAATTATCTCCAGTTAAATTGCGAGTAGGCGCTGCACGTGTTCACGTAGCGCGGCTT
GCGTCATGTCCTTCGGGTCCAGCCCTTCAGGTGCGCACGCTATCGCGCCGCTTGACTTGATTCCTAGAGCCCTTAGCCGACGCGCGTTTGCTTCCGCGCCTTTCCGCCCAGGCGCATCGCCGTCGTAGAACGACTCCACTTGCTGGGCTTTGC
ACTTCAGCAGCGCTAAACAAACGCTTGAGTGTGCGCTCGTCCCAAGTGTACAAATCACACTCGACGTAGGCAATGCGTGCTGTATCTTCAGCAAAGAAAACGCGTCTTCCACTAGTAGCCATTTCGAGGATTCGCTGCTCAAGTTCGCGGAA
GTCACGAAATGCTGCCGATCGTATGTTATCCACTTCATTGGGCTTGACCCTGAAGTGTCGCGGCCCATCAAGCCCTGGGGAAACGCTAATAACAGGCGTCCACGCTCCCGACTCCATGAACTGCCGTGCGGCATCATACATAGGTCCAGCCC
CTTTGCCGCCACGAATGAGGCCAACTGCGCCTGCACGTAGCTCGGCAAACTTCCAAGTTCCTTTCGGTCCGTCGGGTGCGTCAACGACGATGATGCGGCCGGAAGGGCTGAGGTTACAAGCACGTGATCCTTCATCACTACGGCACCACTC
TTGCAGCTTTGGCAGTAGCTCCACCATCTATCTCCCGCGTTACCCACCACTAAATTCTCGCGCGCCTCGCGCAAGTGCCGATGCCGACGTTGCTGTCCTATCGGCACGCGCTTGGCAAGGTGCAACCATTCGTCGTCAGGCAGACGTGCCAT
GTTGCCTCCAGTAAAGGGCTATGCCTTGGTGGCAGTGTGCGACCTCCGCGACTCGCTCGCGGCGCTCTCTACTGTTCGCAGGCAAAGGTACTCAGGCGGGCTCCGTCTCCGGAGTTGCACGCAACGTTCGGAGCACGTCCCTTTACTATGC
CAGCTACTTAGCGCTACGCGGGACTTATCGTCATAATTCCCCATTCGCTATCTGAGCTACACCAAGGCACAGCCCTTTAGGCTGTGCTACTACTTACAGCTCCAGGCGGTTGTTGATGTCCTGCACGAGGGCTGTAAGCTCTGCAACCGCTTC
CGTCGCGTGCTGCAAACGCGTCCTCAGGTTCGTGCTTGCTGGACGCGTCTGTTCCGTTTGGCTTCCTACCGACTTCATCGGCGATGTGACCACTGCGAGCGCGTTGCTCAGGGCAACGAGTTCCTTCTTCAGCCGGGCCATCTCATTGCTCAT
TGCGCCTAACTGAGCGACGATACCCAGCGTAGGCTCGGCTGGGGACATCGCCCGGTAGAAGTCCGACTTCGCCATGTAATAGTCCTCTAGCGTGTAGTTCGACATAATCACCTCATGATGGTAGTGATGGCCCGCTGCATCAAGCACACGC
AGCGACCCAGGTAGTAGACGCCGCCGGGCACCGGCCCACGGCGAATGCTAAGGCTTCGAACCAGGCTATGGCTTTAGACCTGTTGGATGTCCACGATCTGGCTGTCCTGGATCACGACGGTTTCGGCATCGAAACCCTGGCCGAAGTAAA
TCTTCAGCCGGCGGTCGCCGTTCTCCAGGGTCTGCACGCCGATCACGGTCGCAGCGACTTCGCGGGCAGTCTCGGCACGGCCCACGCGGGCCACGATCACACTGCCTTCCGTAACCTTATCGAGCAGGTCGGCTGAACGGAACTGCGTCTC
CAGCTTCGCGATCTCGGCGGCGAGCTTTTCTTGCTGCGCCTTCTTCGCGGCGATCTTAGCGGCCAACTTCTGGCTCGGCGTCAGTTCGACTGCGGGCTCACCAGTAGCGACGGCACCAGCCGTCACGTTGGCTGCATCGGCCGCAGAGCCA
GCAGCGTTTCCCAGGACTTGCGCCGTCAGGTCGGGCTCGGGCAGGGCCGGGATGTTCGTGCCTTCGATTACCCCTGCGGCTTGCGTAGCGGCCGGCTGTTCGGTCGGCGCAGCGACTGCGGGGGTAGGCACTACCTGGGCGCCCACTGT
GCAAGGGGTACGCCGAACAGCGTCAGCGTAAGCGTGCCGGTAGCGGGAATGGCCTTGAGCGCCTCCCCTACCAATTGTTCTTTGATGCTCATTTCCTAGCCCTCCGACGAGCGGCCAACGAGCGAGCACCGCCACCACGCTTCTCGCGTGC
GGCATCCTCGTACCCCATTGGATTGTTCATAAACTCTCGCGCCTCTGCTGCTGCGCGCTTCTCTGCTGCCTTTTCTTCATCCTCGACCAAGCGAGTCTTGTGGAAGCGTATAGCACCCGCCACGGCTTCCAAGCGGTCATCATGGGCCAATGA
ACCACGATCAGTAGTGATGTTGCTCATCTGCGACCACATGCTGTACTGACTGCGCTTCTCAAGGCTGTGCTGGGCGTTGTACTTCTCGTCATCAGCGAACACCTGTTGATGCACGATCACACGGTGACGCTGCATAGCACTCACGAGCGAGT
CGATGATGCGGCGCTCCTTCTGGCCTGTGCTGTACTCACCCTCAACGATCACCGTCTTGAAGAACGGCTCAGGCGCACCATTCCAATCCTTTGCGGCCTTTTCAAGCTCACCACGTAGGTTGATCTCAAACAGGCCGTGGCCCATGTTAGACT
CACAGCGCACGTACTTGATCTTGTACTCCAGCAGTGTGCTCAGGATCACGCGCACATTCTCGGTACGGAAGCCGCCCCTCAACCCGCCCATCGTGAGCAGGTGGATGTACGGGCCTAGCGCACCGGAACAGGCGAATGCAAGCTCATCCTC
CCCGCCGCCCGCTGGATCGCAGTACATCATCAGGTCGGTCAGCTCGCGGTATGCGGTTTGGGCGCTAGCTGCGTAGTACATGCGCGTCTGCGCCACCGGGAAGGTAGCGGCTAATGGCACAAGTAATGCGGGCTCGGCGCGGTACGGGA
TGACTTCAGGTACAGTCTCCCAGCCGAAGTTAGCGACAACGAGGTCACTCAGGCGAAGCTGTTGCCGCGCCTCGTCAGCGAGCGAGGTATCTAGCATGTACTGCAACTGGAAGCCCTCGGGTCCCTGGTCTAGCTCCTTCTCACACAGTGC
CGATTCGCCATAGCGTTCCGGGTCTGTAGGCTTGCCACGTGTGCCATCAAGACCGCCGCCGGACTGCAATGTAGGATCAGCACGCAGGCGGGCAAGGATGCTCGGAGCGAGGCGCGTACCATACTTCTCCAGCTCGCTAGCAGTTGGGTA
TCGTCCCGGCCAGATGCGCACTTCAAAGCCACGGCCCGGAAGCGTGTTGTAGATCGAATCCTTCGTCTGAGGCGTGCCCAGGTACAGAATGTGCCCATCCGCGCAGATCGACGTGAATTCCTTCGACAGCAGCAGAAGGTGCGCTCGCTG
CGCAGCGGTCAAGCCATTCTTCGTCGTCTCGATGTCATCCGGGATCAAGAGATCAGCCCGCTTGCCTTGGAGCTGGGCGGTGATGCCCACACAGGCTACGGACGGCGATTTGTCAACCGTTCCCCGCAATGCCCAATGGACGTCAAAGCCA
TCCGTGATAGAAGTGCGGTCACCTGCGCTGCGATCAGGTCGTAGGTACTCGAAAATTTCCCAGGTCGTGATAAGTCGCACGATCAGGGTTGCTACTTCGGATGCTTGAGTCTCACCACCAGACACGATAAGAACCCGCGTGGTTGGTTTCT
GCATCAAGCACCACACTGCGTATAGAGCAGCGAGGGTAGACTTTGCTTCCCCTCGTTGCGCCATCACCATGCGTAGACGGGGACCGGTGGCCATAAACTCGGCGATGTCTTCCTGAACGTCAGTAAGACTGAAACCAAGATACACCATCCC
GTCAGCGGCAAAGGTTGCAAAGTCCTTGTAGTGCTCCGCCATAATGATGGCAATCTTGAATCGCTCTGCGATGTCCATCGGTCCTCCTTGTTAAGTTGCCCCTGTGGTTAGCGTCTGCTCAACCACACGAGCTAGCGCGCTCTCTTTGCGCTG
TTGTCGTGCTTGCGTCTGCTCAGTGAACTTGCGCCGCAACTCTGCCGTGGTATCTTGGTCGGCAGGATCGCAGGTGATGTTGTTGTCCGACAGAAACCCACGGATCACCGACATAGTCGCGGCATCCGTAGGCATGTCGTCTTTCAAGTCGC
GATTAAGCGTCTTGGTCATCTGCTCTGCTAGTTTGCGATGCAGTTCGTTGAGCGACGCGGTTGATGCCGCGTTGCTCATTGTTCCTCCTTAATCCTCGAAGCCGAGGTAACCTCGGTAGATACTGGAAGCTGCGTCTCCGCTCGTCACAATCT
CGATAGTAACTTCGTCACCAGGATTCAGGACCAAGTTCACATCGACGTTCACAGAGAATGCGCTATCGCCTATGTAGACCTGTAGCCCTGTATAAGCGTTATTGTAGTAGAGGCGCAGTCGTGCCGACTGCCCAACCCCCGGTGCAACACTT



GCGCCGACGTACAAATGCATAAGGCGTTCTTGGCGCGATGCCACATACGGCAGACTCATAGTTGAGCCCCACAGGCCACCGCTAGTTAAGAAACCAGTCGTGCCTCCAGCTACAGGGCCACCTGAGCCGATAGGGTGTGTCCGCCGAGTC
GTAGTGTTAGTGCCTAGCGTCAGTCTCGGAAGATTCTGTGCCATAACATAATCCACCGATGAAGAGCCGTTGGCGATGGGCGGCTTGCCTGTTCCTGGAACCCGGAAGTCGTTGAGTC

CAACAATGAAGCCAGAGCTGGCCCCCGCATCGATCACCAGCCCCTCAGCCTGTTCTACATTAAACACGCCCTGAGAGAAGTTACCGATACGGTTACCGATCAACATCCAGTTAGAAACGCCCGAGAGCACATGCACACCAGGGTAGACGTT
ACTGAAGCCAATGCGACGGCTATTGCGGGAGATCGAAGCGTTGTAAATACGCACGTTGTTACCGCCTCCGAGCTGCACGCCTCCACAGTCATTGTCTCGAATCTCACCGCCGTTCCAGCGGATGT CGTCCAGGTTCGGACCGATGAAGGCA
ACACCCACGCCACGCTCTGAGCCGGGAGGGCGTGCTGCGCCGCCCCCGGAACCCGCAGACCAGCAGTTGGTGCACTCAATGTCCAGCACAGGAGCCTGCGAGCCGTCGAACGTCCAGCCCTCATAGTATGAGGTATCCGCCAGCACTTGG
TTGAACTTCAGGAAGCGCACCCAGGAACCCGCCGGCGGTGCGCACACGATACCACGACCGCATTGTGTAACGTCCACTGTGTTCAGGAACTCGCCAGAGCCCTGCGAGAACAGGATACCAGTGCTGTTGTATGGGTCAGAACCTGTGTAA
CCGAATCCGCTGATCTTCAGGTACTCGATCATTGTGCCCGCAGTCTCCGTCCCTGCTCCGCTGTACTGGGAGAGGCGGATGCCGTTAGCGTGGCAGAACAGAAGTCGGCCGTGGCGAATCTTCACGTAGTAAGAGCCGTTGACCACGATGC
CCTCCGCAAACGACTGTATATCGAAATTCTTGATCTCGAAATTGTCGTTAGCGTTGGTGATCTCGACCGCCTGCCCCGAAGAGCCCTGCGCGCCAAACGCCACGTTGCTCCGGATTGTCATGCCCTCTATACCACCGCCCTGCTTGTACCCGA
GTTCCCACTTGAATAGACCTTTCGATAAGTCGTCCTGCACACACTCGGTAAGCTGTGCGCCTTGGCCTTGCAAGTACGTAACGTCGGTGAACGTGTGTACGTCGTTGAAGTGGTACGTGCCCGCCTCGTCAAAGTACAGCCGGGCCTTGGGC
TTAGCGGCAATCAGCTTGTTAAGCTGTTGGGAATTGTACGCCCCTGTGGCGCTGGGGCGGATACCCCAGCGGGATACGCTGATGCGGCCCTTGAACCAGTCTGCGAGCGTAATGCCGACCTCTCCTGCTATGCCTCCGAAGAAGCCGACAA
GCGCCGCTCCCAGTGAGGGGTTCGTGGTGCTTGCAAGGTCATCGCGCACCGTATCCACACTGTACTGCTTAAGCGTGGCTAGCGACACAGAATCCCCGTCATTGGTGGCAGTGCCCAGGTTCTTTAGTACGCTGCCATGCATGTCCAGGTC
GTGAAATACGTCGGTGATTCCTGCGCCCTCGGCGTACTCCTGCGCGAGATAAACCATCTGGCGGAAGTTCGTATCCACTGACTCGTTGGTAAAGCTCGCTCCGAGAGAGTACACATTGATAGCCCGGTCGATGCGCGAGGCGCGGTGTACT
CGTACTGTCACGCCGTCGGCCACGTTAGGTGAGAAGCTGATCCGCTTATCCGTTGTGCCTACCCAGCTCCATGTGCTGTCGAGCGTTTGCTCAACCTCGTCAAAGTAGACGGAAATGTCCGCCCGCTTCTCGTACGCAATGGAAATGTCCAG
GTAAGCCAGCGTGCCGTCGGAGACGGCGAGCTGGTTACTGTATGCCATTAACCCTCCTATTCTTTGTTGTGGCCGGAGCCTTGGAACGAAGCTGCAAACGCCTTAAGCCCCGGCAGAATAGCCAGGATCGGCACAGCGCTAAGTGCGCTG
CTAGCTGCGCCACTGAAGTTACCGCTAGCCGCTTGGCTACCAGTCTTGTACAGACGGTCGATAGCCATCAAGCCACTAGCGCCAAACTGTTGCTTATCACCCGACACAATGCCCCACAGTTCTGAGAGCAAGCCCATAGAGCCCATCTGCCC
AACTGCGAGCCCAGCCAGTTTGCCTACATCCGATTCAGGTTTACCGCGTAGTACGCTATTCGCATAGCTTGCAGCAACAGTAAGCGGGAACTGGTACAGCATCAGCAAACCAAGCCCAGCAAATCCGTTACGGTGCAGCGTACCGGCTAGC
ACTTTGTTGTGCGCGCCGAGCACGAATGAGCGGAACGTGAAGATGAACTTGCCGACAGACGAGAACTGCGCAAAGGCGGGAATCTCACCGGTGCGATTACGCAGCACAGACTCGTCCATCATCTTGGCTAGCGGACTGCGAAGCTGTTCC
CACGTACCATCCGCCCAGCGCTCGGTATTCGCCCCATGCGCTAGCAGGTCTGCCCGTACGTTGTCCAGTGTGCGGCCCTCTAAGCCGTAGCGGCTCAGGACTTCCGTGTAACGCCCAGGCTTAGTTTCCCTGGCAGCTTGCAACAGAGTATC
GACAACCAAGTTAGCTGTTACGTTTGCTTGGTTGTGGTGGATGAATCGCATTGCGTTCAGATACGGAACGAGCTGCTTACTTTGTTGCATAGCTAGCATTACGTGATCGCTAACCGGCAGTTCAAAGTTGTCCTCCATCTTTTGGACGTAAG
GACGAATGCGAATGTCTTGGTACGAGTTGCGCGCCAAGATACTTTGCAGGCTCTCCGCATTTGCGTGCGACGTGTCACCTAGGAGCTGGCGGAACACCGGCATCGTCTTCAGTATTTCCCGAGGATGTCTCAGCGGCTCCTAGGGCTTCCT
ATGGCTTCTGAGGGATTCACATGCCTTTCCAGCGCAAAGGGACAGGAGTGTCTAGGGGAAACCCTAGGATTCATAGGATACCGTGTGGTTTCATAGGGTACTGTAGCGGCTCGCTCCCGCTCGCCCGCTATCTGTCTCTTTTCGTACAGGTA
TCTATGAGGGTATTGCTAGGGATACTCTAGTGATCTCTACATGTATCACTAGGTACTGTGTAGGTATCTCTAGGATCTACTGTAGTGTCTCTGGTGTATCTCTGGTGTATCTCTGGTGTACTGCTAGGTATCATGTCTTGTATCCGTGCATCGC
CTCGTTCCTCGGCTCGCCGGCTACGCTTTGTTTGCGCTTTCCATCGTGTGGCACTCTAAACGCTATGGTGTTAGACTATAGCTCTCATGGTACTAAGGAGATAGCATTGACTAGGGTAAGGGGTAAGGCATCTAACGACTACAGGAATGACT
TAGTGCTGTTCAAAGCTACTCAGTACGCTAAGCTTAAGGAGTTACTAGCTAGTGGTGTAGATGCTAGTACAGCTAGTGTCCAAGCTACTGAGTACGCTAAGGCTAGGGTAAGTGATAGGGCTAAGGCTAGACGAGAACGTGCTGCTAGGA
AGAAAGTGCTTGACAAGGCTTAGGAACTAGCGCATAGTTCGATCCAAGCACTAAGCAACAAGGTGCGAGACGCTAGGTAACAAGGCGAAGAAGGCCAGCGCTCTAACGAGCAAGGCTAAGTAGCTGACAGGGCGTTACCGTTAGCTGAT
AGGATTACCCTGCAACTCAGCTAGTGTCTAGTAGTTGACAGCAGTAACGCAGTATGCTGTAATGCAGTCACGGTGTAGCGCAGTAGTGATCGAGAACGTTAGCGGCCTAGGTTGCTTCCTGGTAAGACACAAAGCGCTTGACACTAGCAG
CACAGCAGAGTAGGATGCAGTCATGCAGTACAGTGTTCGCAGTACCGGTGATTCAGGCCGGACGTAAAGCGAGGCGCTGAGTAGTGATCCCGGATAGCAACGGGGCGGGTAGCGAAGCGATACGCGGCAAGTAGGCAGTAGGGCTTA
GCGGGTAGCAGAGTGATACGCAAAATTGCAGGTGTTAGGCAGTGACTACCGCGAGGCGCAACCCTGCTAGCGGATACGAGCCGAGACACACTAAGGCGCTAGGCGCACGAATGGGCGGCACCGCTTAGGCGGGAATGGATGCGCCGG
GAAACAGGCATCCTACATGCGTAGAGCTTCGGCCGATGGCTGAGACTGCGCTGTTAGCTACGATCGGGTAGCGATGACAACGGCTTGCCGGGTGATTCGCGATACGATGACAGGGCGACAGTGACGGGCAGTAAGGCGATGGGTAGTG
AATGGTGCCCTGTTAAAGCGAGCAAGCTACGAAACCTCACCTCGAAAGAGGTGTTGTAATTTGGTCGGCTCGACCGCTAGGAATCAAGTCGGGCCAGTCTAGTACCTGAGTGCAACGCAATGCGAAACTGCCCTAGTCGTTGGACTACTG
GCCGGGACGCAGAGAAGCGGGCAGGGAAAGCAACGGCAGGCAAGGATGACGCGCCGGGCCGACCAAATTACAACGTAGTACCAACCCTGACCTGAACAGGAGAATCATCATGGCAACCAAGGAAGTTAAGGAAAAGACCGCGCCGAA
GCAAAAGGCGTTCTCGCTTATCACCAGCCAAGCCGAGCTTAACGCGGCCATCAAGTCGATCGGCACTCGCTCCGCACGGCTTGACGCGGACATCCACCGCGCCGCCGTGAGCGTGATCGTACACAGCGCCAAGCACAACGATCCGGACGT
GGCAAAGCGGCTGCTGGACGCGATGGGCAAGACGATGCGCAAGTCGGCCATGACCGCATGGCTGTGCGCATACGGTGCGTTCGCAACCGACGAGCATGGCGCACTGGTGTACGTGAAGGAGAAGCGTGAGTCGGTGCAGACTGAGGC
CAACGTTCACGCCGCGATTGCCGAGCCGTTTTGGATGTTCGCGCCGGAACCGAAGTACGTGCAGTTCGATCTCCAGAAGTCGGTGGCGGCACTCCTGCGCCGCGCTGAGAATGCCCTGGCGAACGAAGCACAGGACGCTACGCTTATTAA
GCCCGATGTCCTCGCCGAGCTGCGCAAACTGGTCCCGGCGGACGCCAAGTAACCGAGCGTCGATCATGTACATCCTGTACGTATGGCTGATCGGCTCGTTAATGATTGGCGAGCCAGTGACGCCTGAGCAGTGCGAGGCGCAAGCCATCG
CGGCCCGGCAACAGCACGGAGTGCGTAATGTCGAGTGCGTTCGAGTCCGGGAAATTTGAGGTGAAATGATGGAACAATTCATTGTGGTAGTTACCCAGCACCACGAGGGGCGTTATGGTGGCGTGCTGCACGACGAATCGGATGAGCCG
TGCACAGGCACCCGCGCAGAAATGGAAGCGCTCCGCGATGACTTCATGCGCCGCTTTCCGGGCAGCGTCTGCGAGGTGCGGGAGGATCGATACGAAACCCTGGCGGGAGAAGCGCCACGCCGCTAAACAGTGGGACAACCGAGATTGG
ATGGACCTATGATACCGCACTACGAAGAAGCGTTAGAGCTTCTGCGCAAAGACCAGCATCAACTCGCGACGGCGATCTCAGGAACAGACTACCCGAAGATGCGCTTCCGAGATGTCGTCAAGCCCGACTGGTATCGCATAGCGCGTGCGC
TGTGGGCGTACCACAATTTGGTTGTCGCTGATCGCGACCGTTTGCGCAAGCAGGTAAGGGGAACCTACGCCGGCCCAGGCACCGATGGCCGCTATGGCCGATAAGGAGATAATGGTGGACCAACAGAACGTGAAGTTCCTGCGTGACCT
TCTGAACGAAGCGGGCGTAGACAACCCGCTGGAGCTGGAAGTCGAGATTGTGCGCGCCGACGGCACACGCGTTGTTGATTTTCAGCAGGTTTCGCTCTATGTACTGTGGAGCAAATCGCCGGGAGCAGTGCGCATCCGTGTAACTGCGAA
CGAGGTGTAGTGTGGTCATTGCAATCTTACTCGTGCTGTACGCAATCGCTGACGTGCTGTGTCGCGTGAGCGATAGGCGCAACACGCGCTGGAGTGTCCAGGTTATTTGGGACGGCGATTCGTACCGCCATGCCGCGAAGTCTTACGACG



ATGCGTTAGCGTGGTTGGCCTGCTACCGTTTCGGCGAGGCATTCATCGATCGCACGTTTCACGGCACTACTGAGTGCGTGGCGCGGCGCATCGCCTACTGACAATTTCAAACGCGCAAACTACAGGAAAGACCATGCGTGCCTACAATTCG
TACAGCCAAGTTGCATTCGACGCGAAAAAGTTCAACATGTGCGTAGCGCATTTCCGCGAGGTGATGCCCACACTGCGTGAGCAGTTCAATTTCGACACGATCGTCATCACCGGCAAGTCCGGCGCGTCGCTGGGGTTTGCAGTTGCAGCAG
CGTGCGGCCTTCATGTCGTGTACGTTCGAAAGGGCGAGTCGTCGCACGGCGACTACATTGAGGGTGACGGCCACGAGTTTGAGAACTACGCGTTCTTCGATGACTTCGTGAGCAGTGGCGAAACTCGCAAGCGCGTGATTTATGAGCTTG
AGGCTGGGCCTTAGAAAGATGCGAATACGCTAATGCGCCTAAGTGCGTTCTCACCATTGAGTACGACGGGGAGCCGGACACTGCTAGGCTTATCTGCCGCAAGACGCCAGGGGTTGACGGCCCGAGATACACCGGCGGTATGTACTGGT
AGGAGGATACATGCAAAGCAACAACACGATCGAACGCGTTCGAAAGCAACGCCTGGAGCAGACGGAAGGGCAAGCGCTGCGTGCTTGAGCGCCGAAGTCTTACCTGCTTCGTCAGTTACGTTTGT GAGCACGTCCATCGCATCCTGAATA
CGCTTCTGCGAAATGCCAGTCGTCTCCAGAATGGACCGCACTTGTTCTGCTGCCCCGTTACCGACGTGTCCGCGAAATGCTTGATCCTCGAAGTAGCCCTTAGCCCGAGCGCGGTGCAGAATTGCATGCGCGACATCCTCGGCCAAGTCGCG
CGTCCATTGCGGATTTGCGCGCATGATACCATCGGCTACGACATCACGAACCGCACGCGACGCCTCTTTCTGAGTCAGTCCCTCTGCAACGAACTTAGCCTCAGCAGCTTCGATGTTGGTGACGCTCCATTTCCGAGAGAAGTACGAAACGT
TCTCGTCCACTGCGTCAGCACCCAGCACACCCGCCGCCTTCATTTCGCGAAGTGCAGGTTGCGTAGCGGCGGCGTGTGCGTCAGCAAGTTCGGAGATTGCCTTCGGCACAGACGGGTCAGTGATGTTGGAGTTACCTCGACGGATCACGTT
GTCCCGACGTGCCAGTTCCTCAAGAACTTCACGTTCGATCGTACGTTGAGCCGTAGCAGCTTGTCGCGGTTGCAGCACGCGCTGCAACAGCCCGGCATTGCGCCGAGCCATTTCTGCCTTGAGCAAATCCTCGTAGGCATACTGCTTTGCTG
CGAGGTCTGAACGAATAGCTTGGCGTTGAGCCGCAGCAGAGTTACCCGAAAGATTAGTCGGGCTCTCCACAAGCAGATTAGCGACCCTCGCGCCCTCCGTACCCTTAGCACTCATGGTCTTATGGAGTGACAACTCAAACTTGGAACCCGC
AGCTTTGCTAGCACGCTCCAGCTTACCGGATACTGCGGCTGCGAGCTGTTGCTGCGAACCTGTAGGTGACAGTTCCAGCACATCACCGGTAACACGGTCGGCGACGTTAAGACGAGTATTAATCAACTCGTCCGTTAGGGACAGCGCCTTG
GTCAATGCGCTCTCTTGATTGGGCGCAATGCCCAGGAGCTTACGAACCAACTCTACCATCTTAGACAGCGCATTGGTTGCACCTGCAACAGGAATCTGCGAAAGGGTCCGCGTGAACTCCGTATCGCCGGAGTACAGCCCGGCCACAAACT
CACGCACGTTACTGCCGAAATACTTTGCCTGCCGCCCAGCAGCAGGATTGCGTGCGAGGTATGCGTTAAGCTCGCTGCGCAGGCTTTCCAGTTGCGACGTGATGGCACCATGTGCTGAGGCCGGATTCTCCGCACCGTAGAGAAGCTTCTG
CACTGTCAGGCCGTGCATCACCTCGTGCAGCAGAATTTGCGGATTATCGATCTGCGTCTGGTTCATGTGAACCTTGTGCGTATTCGGCTCGTAGAACGAACGATCACCAAGCTCACCCGCAAGGCGGCGCATTTCACTCACCTGCACAGGCA
GCGACGCCAATGCGTCAGGTTGGTCCTCCAGAACCTGTTTAATCATCGGCCCAAAAGTGGGGTCATTAGATACCTTCTGCATCGCGGCGTACGCATCCGTCTGGTAGCGTGGCGACACAATCCGGTCCGCAATCTCGCTGTGTACCGTGCCC
GTAATCGGGCGAGTAGGTATGGCAGGCTCGGGCTGCGGACGCGACGCGGCCACGTCCGCCTGCTCTGCGACCACCGCACGCTCCGCTGGCGCAGCCTCCCGCTGGAGGGCCGTGGCGGCGCTCGTCAGCTCGGTCGAGGGGTACGCCTC
GTCGGCGGCAACGAAGCCCTTGCCGGGGCGATACAGGGCCGCTGTGGCCGCTCCATTGACCAGTGCATTGGCGATGACTTCCGTATCGGAGATCGCAGCCTGGGTCTGTGCTGCCCGACCCACCGCGAAGTTACCAGCGGCGCTTGTAGC
GGCTCCGAGTACACGGGCAGTACGTACCCCTGCACCTGCTGCTGTCAGGCTCGTGGCGGTGCCAAATGACGCGAGATCGATGGCAAGGTACACTGGGTCTGCGAAGCTCAGGATGCCCGACAGAAACGGATGGTCGCCCATCTGCCGGT
ACAGGCTGCGTTGCTCGTCCAGAGCGTTGGCCCGGTACTGGTACTCTGCCAGCGACTGCGACTTTGCCAGGAACTTGTGCTCGTCCTCACTGAGCTGGAACGGGGTGCCGTTCACATACGGCTTGGGATCGAATTCCGGGTCGGCGTCGAA
GTGGGGCATCGTGGCCCAGTCCCATACGCGGGTAGTGGTCCAGGACTGCACAGCCGCCTTTGCGGCCTGCCATGCGGTAGCCTGTTCGCGCGAGTTCTGCGCAATCAACGACTGCCCCTGTTCTTCCGATGCCGTTCCGCTCGCGATGCCC
GCCTGCGAGACTTGTGCAGACGGGACAATCGGAGCTGCTGCGCGCCCATCGCCGGGAGTGAACTCCGGGACCGGCGTAGCGGGTACTGCTTCCCCGCCGTAGATACGCGGGTCCACATTAACGAT GGGCTCTGCCATGTTTCCTCCTTACT
GAGTGCCCCAGGTGCGGGCGTTGGTGATCGAACTCAACATCGAGTCATAATACTGCTTGCGGGCTGAGTGGGCCATGCGGTACTGCGTGGACGCCTCGCTGCTGACAAGAACGCCAACGCTGCTAAGGCTGCTGCTGTGGCCACAACCAA
CCAACGCGCTAAGGAGGCAACTGATGCGCTCAACAAAGCTGCGGATGCTAACCGCGCTTGGGCTGATGAGCCTGTGCCTGCTGACGTTGCAGGGCTGTTCGTCAACGCGAGTGCAGTTCGCGCTCCCTGATCCCACGCTGTACCAGTCCG
ACATCGCAGTCCCCTCGGGTAAGCCTGCTATGACGAACCAAGACCTAGCCCAGCTCTGTATCGACACGCGCACCGCGCTCGAACTGGCTAACGCTGATCGTGCCGCGCTGCGCGCCTGGGCCGAAACCATCCAGAAGGAGAACAAGCAAT
GAGCATCGCAAACCAGACCACGAACGAAGTGTATGACCTCACCGGCCAGATGGAGAACACCCTCAAGGCGCTGCTCGTCTACCGCTCGGACAGTCGCAATCCGGCCCTCGTTACCTCGGCCAATGCCAGCATGGCGGCGCTGAAGACTTT
GCTCGACGCGGCTATCGCGGACGCCACGCCCCCGGCGGCAGGCACCTAAAGCGTCTAATCGCCTCGTGGCGGGTTTCGGCTCGCCAGGGTAGGCAACCATACCAGCCCATGAGCGCGAGCCCGTCTACGGCCCGCCTCGCAAGTCCCAGG
AGGATTCATGGCTTTCACAATCGCGCAGGCGTACGACATCATCCACGTGTCCGCCCGGCTCAGCTCGGCGGCGTACGCCCGCACCCTGACAAACAACCCCAGCGCAGGAATCGTCGCAGACCTCGAAAATCGGGCCGCTGAGACGATCAC
GACCCTGGGCGGTACTGTGGTCCCATCCACCTCTGCCGTCGTCGCAAACGGCGCCTCAGCCAGCGTGAAGAACAGCGCGGGCACCGTCACCATCGCGGGCACGGCCACGGTCGCCTCGGGCAGCCTCACAGGCGTCTCCCTCCCCGLCAC
TGTGGCCCTCGTGAGCAACGCGGGTACTGTCCCTGTGAAGAACAGCGCTGGGTCTACCGTCGCCGCATCTGCTGTCGCAACCGTGGCCGCTGGCCTCGTGACTGGCGTCGCACTCCCGGCGAGCGTAGCAGCACTGCTCACTGGCGGCAC
CGTAACCGTCACTGACGCTAGCAGCTCGCCGAACCTGTCAGCCACTGTCACGGTGTCTGGCGGCGCGGCTACAGCTACGCTGCCCGCTACTGCTGCGGTACTCCAGAATGGCGACCAAGTCACGATCACAAATGCATCGGGCACGACCAGC
GCGACCTTTCCGATCACCGTGGCGAACGGCGTGCCGACCACGCTGACGCTGCCGGATAACCGGGCGCTCGTATCGGGCAACGCGTACACGATCCCAGTCACCGGCACGTACACCACAACGGTTACACCGACCATCACGAACGGCCAGCTC
GTTGGCATTGTACTCAGTTAAGGAGGAAGTATGGCAGCAGCATTTCTGACGCAAACCGTGGATGCACGTACCAAGCTCGCTAACGCGCTCGACAAGGCTGCGGCCCTCGTGCGCGCTAACGTGCAGCATCAACCGGTCGCCTACCAAACG
GACGTAGTTGCTGCGCTCGTCGCAGCTCAGGCTCAACTCACTACGGCGTTGGTGGGTAACAGCTAAGAGGTAGGAGGGTAGACATGCTAGTAGCTAGTGGCTAATGGCGTCTACCCTTAGGGTATAAGGATTGACGAGTGGAAGGCTTA
GGGATTAGGCTGTGGGAGTGGTAACTAGCAATGCCAGTTGAAAAATTTTTGCGAGGCAGTCTCCGACCCGATGGCGCATGCCTTTCCCCCGTAGGCCCGCCTTTGCAACCATCCACGATGTCGGCTAGGAATTCGCGAGGGTCTAGCCTAA
CAGCTACTAGCGTCTAGCCATTCCTCGCTGTCGCCCAGGGTCTGGATGTCGGCGGCGAAGCCTTCGCGGGCCATCTTGCGCAGAGCATGCTTGAGGGCGAGCTGGAGGAACGTCTCATCGTCCTCGTAATGCTCCTTGTGGATCGAGTGCA
GGTACTCTGCCCCGCCCGCCTCTACAGGGTCGCTGGCATCGCTGCGTAGGCGGCGCAGCAGTGCGTCCGGGACCGTCACGCTGCCGGTAAGCTTGATGTCGAAGTTCAGTGTGCGCATTACGCCACCTCAAAGTTGTCCGTGTTGCCGATC
CTGCGCACCTTGACGTTGCTGTACCGGGCGTTCAGGTTGGTCGAGGCATCCATAGCGCCGCTGCGCCAGAGCAGGCCAGTCAGGAGCGGGTTGCTCATGAGTTGGATGGTCTTGTTGTTCGCGAGGTTGTGCGCCACGTGGCCGTACTGT
AGCCGGTGATGCGGGCCGACCCGCTTGGCATGGAAGGCCACGTTGCGCTTTTCGCGGTAGCGCTCCTTGGCCGGATTGTACGGGATCGGCTGCTGTTGCTGGCCGTAGGGCGCAGCCAATGCATCATGCCGGCAAGCTTGACGGAGTGC
GGTATCCAGTCCTTCCGCGATCTTATCGACTTCGTCGTTTGTCGCGAAGTTGGACAGCGCACTAGCCAGCTTGCTCACGACGCGACCGGCACGTTTAAACAGTTCCATGAGTTCTCCTGCGTTGAAGTTGCGTTTAGAAAATTGGCAGTTGG
CCTTGCGTCTACCAGTCAAGTCTACCAAGCAGCCAACTAACTGCTCGATCGGCCAGTAGCAGTAATGTGCCTACTGCAAACGGGAGCACGGCCTGCGCCTCAAGACGTGCGCGCTGGTCCTTGATGGTCTGCTCCTGTTCCACGAGCTTGCT
GTGGTTGAAGCTCCACGCCACATAGCCGCCAATCAGCGCAGCGAACACCACTGCGCCGATCATGAGGTACTGTTCAAACTTCATTTGTCCTCCGCGCCCAGGTCGCGCACGCACATGGCAATCTCTGCCTCGCGGCGCTTCTTGATGCCATT
GTGAATCTTGGTGCCCGGCTGCGTCCAGTTAGCCAGGGCATGGCAGGCGCTACGCGACTTGCCCGCGTTGAGCAAGCGCACATGTGACGGCACCGCGCCTGAGCGCAGTACGCACATGCCGTCCTTTACGCCCTTACGACCGGGACCGAC



GTTGTACGTGAAGTCAGTCCATGCAGCCCACTCGCCCTCAGTCATTGGAACCTTGACACAACTTGCGACGACTCGCATAGCTTCAGCCATAGCCTTCTGCTCCGCAGCATCGCACTGTGCCTTAGTCGCCACTCCGCGCTTCGCCAGCTCGCC
CGTGATCCCGCGACAGATCGTGGGGACTCCCAACGGGTCTAGATAAGTACGCGTCACTTGCGGCCCCTCGAACTGCGTAGCGAGCTGAAATGCGCCGCCCAATCCAAGCAAGGACGCTAGCGCGGTTGCCGCTGTGATCTTCTTCATTACG
TTTGCCTCCGAGGTTGTTGCGCAGCAGGAAGTAGAGCTGCACCAGCAGTACGATGATGGACAGCAGTGCTGCCCACTGTGCAAGTGCTCAGGACAGCCTGCGCCTCAAGACGTGCGCGCTGATCCTTGATGGTCTGCTCCTGTTCCACGAG
CTTGCTGTGGTTGAAGCTCCACGCCACGTAGCCGCCAATCAGCGCAGCGAACACCACTGCGCCGATCATGAGGTACTGTTCAAACTTCATTTGTCCTCCGCGCCCAGGTCGCGCACGCACATGGCAATCTCTGCCTCGCGCCGCTTCTTGAT
GCCATTGTGGATCTTGGTGCCCGGCTGCGTCCAGTTAGCCAGGGCATGGCAGGCGCTACGCGACTTGCCTGCGTTGAGCAAGCGCACGTGTGACGGCACCGCGCCTGAGCGCAGTACGCACATGCCGTCCTTTACGCCCTTGCGACCGGG
ACCGACGTTGTATGTGAAGTCGGTCCATGCCGCCCACTCGCCCTCTGTCATCGGAACCTTGACACAACTTGCGACGACGCGCATGGCGTCAGCCATAGCCTTCTGCTCAGCAGCGTCGCACTGTGCCTTAGTCGCTACTCCGCGCTTCGCCA
GCTCGCCCGTTATCCCGCGACAGATCGTGGGGACTCCCAACGGGTCGAGATAAGTGCGCGTCACTTGCGGCCCCTCGAACTGCGTAGCGAGCTGAAATGCGCCGCCCAATCCAAGCAAGGACGCTAGCGCTGTTGCCGCTGTGATCTTCTT
CATTACGTTTGCCTCCGAGGTTGTTGCGCAGCAGGAAGTAGAGCTGCGCCAGCAGTACGATGATGGACATCAGTGCCAGCGACTACGATTAGTGCGAACGCAATCACCAATGGTGCCATGTTCATGAGAAGTGCCCTACCTTGGTTACTTC
GACCGTCCGCCCTGCGTTCATGGAGTCGCAGACGAGTTGCGCAGCGCGGGCCGTGTCGTGCGGCACGCTACCCCAGCCGCCGGTGTGTGTGTCGAACACGCGCCACGAACCGCCCTTGTACTGCGCCTGATAGCGGTCGTCCGTGATGGT
CGGATCGTTTTGAATCTTGATGTACTGTGCGCCGTTCATGATGCTCCTTACAGGTAGAGTGCTTCGGGTTCGACAAAGAATTCGCGGTTGAAACTGCCCCAACGTTCAGCGTTCGGGCCGAGCAGTCGGCCGTGTTCCCATGCTGGTTCACG
CACACGGATGGGCACGGCGGCAATGGCATCCTGATCGAGATCGAATGCCGCCACGTTGATGCGATGTCGTGCGCCGTACTGCGCCAGTGGCCGTGTGTCCTCCACCACGAGAACAGCGCAGGGTTCGCCTGTCGCGGGGCACTGTTGCG
CACCGTTGTACTGTCGGATGTCGAACCCAGCACCGCGTACCACTCGCTGGATTCGGTCGTCCTCTATGACGGTGCCTGCGGGCTGGCCTGCCGACTTGCTCGGCCTCTTGCCGATGTTGAGAATGTAGATCATAGAGTGCCCATGCGCTTAT
CGTTGCGCGCCGTGTTGCGGTCCGTTTGGCGGGCTCGTTTCTCCAGCTTGCGCAATTGCGGCGACTACGATTAGTGCGAACGCAATCACCAATGGTGCCATGTTCATGAGAAGTGCCCTACCTTGTCGAATTCGATCGTGCGCCCAGCGTTC
ATGGAATCGCACGCAACCTGAGCAGCGCGCGCCGTATCGTGAGGCACGCTGCCCCAGCCGCCGGTGTGGCTGTCGAAAACTCGCCACGAGCCGCCCTTGTACTGCGCTTGATAGCGGTCGTTCGT GATGGTCGGATCGTTTTGAATCTTGA
TGTACTGTGCGCCGTTCATGATGCTCCTTACAGGTAGAGTGCTTCGGGTTCGACAAAGAATTCGCGGTTGAAACTGCCCCAACGTTCAACGTTCGGGCCGAGCAGTCGGCCGTGTTCCCATGCTGGTTCACGCACACGGATGGGCACGGCG
GCAATGGCATCCTGATCGAGATCGAATGCCACCACGTTGATGCGATGTCGTGCGCCGTACTGCGCCAGTGGCCGTGTGTCCTCCACCACGAGTACCGCGCAAGGTTCGCCTGTCGCGGGGCACTGTTGCGCACCGTTGTACTGTCGGATGT
CGAACCCAGCGCCGCGTACCACTCGCTGGATTCGGTCGTCCTCTATGACGGTGCCTGCGGGCTGGCCTGCCGACTTGCTCGGCCGCTTACCGATGTTGAGAATGTAGATCATAGAGCACCTGTGCGCTTATCGTTGCGCGCCGTGTTGCGG
TCCGCTTGGCGGGCTCGTTTCTCCAGTTTGCGCAGTTGAGCGTAGTAGCCACAATCCCATAGCGCGCAGCGGCATTAGCGTATTCTGTTGCTTGCCACAGGCCCGAGGATGCGAGGCCCACCATCTGAGTAACTGCCTGGACTTTGCGCAG
CCCGTCTGCTACCCGCTCACCAACTGGTTGCCCGCGCAACGCCGCAATTACGTTGTCGAACAAGTCAGCAGCCTCTTGACGCTCTGCGGGGTTTTCGATGCTGTGCATCCAAGTACGGCGCAAGTTATCGATGTCCGTGTTGGTCTTAAGGC
CCACCCTTGCAAGGCTAGCAGTGCCCGCTGCATTGTCGAGATAGCTGTCCAGGTTCCGGGTAAGGTTCCCATCCAGAAGATCAACGATGGACACGCGGCTATTGCCCACTTGCGTGCTAGTTAGCATGTCCATTTCAATGCGATCGTAGTAG
CCACAAGCCCATAGCGCGCAGCGGCATTAGCGTATTCTGTTGCTTGCCACAGGCCCGAGGATGCGAGTCCTACCATCTGAGTAACTGCCTGGACTTTGCGCAGTCCGTCTGCCACTCGCTCACCAACTGGTTGACCGCGCAACGACGCAATT
ACGTTGTCGAACAAGTCAGCAGCCTCTTGCCGTTCTGCGGGATTTTCGATACTGTGCATCCAGGTACGGCGTAAGTTATCGATGTCCGTGTTGGTCTTAAGGCCCACCCTTGCAAGGCTAGCAGTGCCCGCTGCATTGTCGAGATAGCTGTC
CAGGTTCCGGGTAAGGTTCCCATCCAGAAGATCAACGATCGACACTCGGCTATTGCCAACTTGTGTGCTAGTCAGCATGTCCATTTCAATGCGGTCGCGTCGGCTATCGTCTCGCCCCAGCGGCCGTGACGGTAAGCATGCCGCAGCGCGT
CGCCGCTCGCCGGCTGGCTACCGAGCCGAAGGCGGAGATCGCCCATCGTGTCGAGGGCTTCGCCGCCGATGCCGAGATTCCTAGCTTCGGTGAGTCCGACACGCTGGAACAGGCCGAAGCCTAACCCCTTTCAACCAACCCATAGGAGAT
TTACATGCCCATCGTCAACCCGACCCTCCCGCAAACCGGAATCGACCTAGCCGCCGCCACTGCCCAGGGCGCTGCTCAACTTCAAGCCGTTCTGCCGGCCGTACAGGCCGCACAAGCGGCTGTCGCCCCGCGTCGGCTATCGTCTCGCCCCA
GCGGCCGTGACCGTAAGCATGCCGCAGCGCGTCGCCGCTCGCCGGCTGGCTACCGAGCCGAAGGCGGAGATCGCCCATCGTGTCGAGGGCTTCGCCGCCGATGCCGAGACTCCTAGCTTCGGTGAGTCCGACACGCTGGAACAGGCCGA
AGCTTAACCCCTTTCAACCAACCCATAGGAGATTTACATGCCCATCGTCAACCCGACCCTCCCGCAAACCGGAATCGACCTCGCCGCCGCCACTGCCCAGGGCGCTGCTCAACTTCAAGCCGTTCTGCCGGCCGTACAGGCCGCACAAGCGG
CTGTCGCAGCCCAGGTCGCAGCCCAGGTAGTGCCTCGCA



Laboratory Guide for Identification of

PLANT
PATHOGENIC
BACTERIA

Third Edition

Edited by N. W. Schaad, j. B. Jones, and W. Chun For the Bactenology
Committee of The ican Phytopathological Society

Table 3. rca Primers for Burkholderia spp.
Primer

Specifieity Desigmianon
B. Pf
andropegonis Pr

B. gladioli CMG-23-1

B. cepacia CMG-23-1

B. glumas 14165:

Sire
Sesnence {bp)  Reference
(5" AAGTCGAACGGTAACAGGGAT) 410 4
(3" AAAGGAT ATT AGCCCTCGCCT
(5" ATAGCTGGTTCTCTCCGAAT) 388
(CCTACCATGCAY AT AAATI) 6
(5" AGAGTITGATCMTGGCTC) 468
(5 'CGAAGGATATT AGCCCTCI)
(3" ATAGCTGGTTCTCTCCGAAT) 388
(SCTCTCCTACCATGCGYGC3 ) 6
(5" AGAGTITGATCMTGGCTCI) 468
(3 'CGAAGGATATT AGCCCTCI)
(5" GAGAGAATCGAGCCATGAAC) 873 A Hasebe,
(5" GAGCGCATCCAGAACGAAGT) pers. Comm
(5" GACTCACACCAGGCAGGAAGT) 925 M. W.Schaad
(3" ATTTICGGACTCGGTATGCAGT)
(5" GCGATATGGCAAGACGLAAL) 571
(3" AGTCAT ACCCTTTGTCAGCGT)
(5" ACCCGTTTTGATAGAGGTGLG) 628

(3 ACGAAGGTCTGCTGGTAAATCO)

F or details see Appendix A_

b. Serological techniques



