DU NHAP GEN KHANG RAY NAU TU LOAI LUA HOANG SANG LUA TRONG
(Oryza sativa L.)
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TOM TAT

Oryza ruflpogon (2n=24), genome AA, phan bd rong khdp trén cac vung sinh thai Viét Nam. Mét dong dan
Xuét tir O. ruflpogon ¢6 nguén gbc & Ddng Thap Muoi dwoc khai thac thanh cong trong 20 nam qua 1a AS996 (me F}
IR64, trong hdi giao nh& chi thi phan t&). N6 1a nguon cho (donor) 60| v&i tinh khang ray nau, dao 6n va céac tinh
trang phi sinh hoc (abiotic) trong chuong trinh cai tién giéng lGa & mién Nam. Dong dan xuét tir loai Oryza nivara
(Ba Ria-VT) dwoc khai thac thanh cong tao dong lia khang dao én. Dong dan xuat tr lodi Oryza rufipogon (Béng
thap Muoi), va Oryza officinalis (Ban dao Ca Mau) tré thanh ngudn cho gen khang rdy nau, gen Bph-10, _thdng qua
phan tich quan thé con lai phan ly tréng dén (bulk segregrants), gen dich nam trong khu vyc 4,6 cM bao gom sw hién
dién cltia 11 microsatellites va RFLPs trén nhiém sac thé 12. Gen khang bénh virus RSV, GSV do rdy nau lan truyén
ciing dwoc phan tich. Hai chi thi STS dwoc thiét ké tiv trinh tw RG457 co thé gitip nha chon giéng xac dinh dwoc cac
alen ddng hop t& va di hop t& diéu khién gen Bph-10 trong quan thé dong phan ly. Chi thj SSR duwgc dé nghl st
dung trong chon glong nh& marker 1& RM227 va RM260 dinh vj trén nhiém sac thé 12. Hai dong BAC la 7 1 va 16 C4
(thw vién BAC clia IRRI) dwoc xac dinh nhe két qua chéng 14p tai locus RG457 trong ban dd vat ly (doan phan tl
105 kb).

Tw khéa: dong dan xuét, gen khang ray nau, lda ban dia, lGa hoang, RFLP, SSR, va STS

TONG QUAN NGHIEN ClrU

Hon 5.000 mau giéng lua tréng va 160 mau giéng Ia hoang thudc 4 loai chinh (Oryza rufipogon, O. nivara,
0. officinalis, O. granulata) dwoc thu thap va bao quén tai ngén hang gen cla Vién Khoa Hoc Nong Nghigp Viét
Nam. Céc loai lua hoang dai (21-23 loai) cung cép nguon gen quan trong, dac biét déi vé&i tinh khang sau bénh hai
chinh, chéng chiu diéu kién bét lgi do méi trudrng, thoi tiét, va Ia ngudn cung cap vat liéu bat duc duc té bao chat
(gen cms) cho Ida lai. Viéc tao ra cac dong MAAL (monosomic alien addition Ilnes) dong dan Xuét (derlvatlves) tw loai
Ita hoang duoc thue hién. NGi dung nay méat nhiéu thdi gian nhét trong lai tao va chon gidng lta cai tién.

Di truyén gen khang ray nau

Ray nau (Nilaparvata lugens Stal; BPH) la di twong quan trong bac nhét cho cac ving tréng lda trén thé
gidi, né chich hit nhwa lam khé cay lta va truyén cac bénh virus cho la, thi du nhw bénh virus la cd, bénh virus
xoan dot |a lua.

St dung giéng khang ray nau Ia bién phap kinh té nhét trong quan ly dich hai. Nguén giéng ban dia cta Viét
Nam rét thiéu gen khang, do dé viéc quan tam den nguén lGa hoang dwoc bat dau tir nhitng nam 1990 tai Vién Lua
ddng bang séng Cru Long, bd sung véi ngudn gidng ban dia cia An D6 cho gen khang (Babawee, Rathu Heenathi,
PTB33).

Lda trdng indica thé hién tinh khang rdy nau tt hon lda tréng japonica (Huang va ctv. 2013). C6 26 gen
khang chi lwc dwoc xac nhan c6 tir la tréng va lda hoang. Céc loai lta hoang tap hop nhiéu alen diéu khién tinh
khéng rdy nau. Cho dén nay, c6 it nhat 10 gen khang dugc phan 1ap tr lodi hoang dai. Gen Bph10 dinh vi trén vai
dai cta nhlém séc thé 12 trong quan thé& O. australiensis (Ishii va ctv. 1994). Gen bph11(t) dwgc xac dinh trén vai dai
clia nhiém sac thé 3 trong quan thé O. officinalis (Hirabayashi va ctv.1998). Gen troi BPH12 (trwéc day la Bphl2(t))
duoc tim thay trén vai ngén cGa nhiém sic thé 4, ndm gitra hai chi thi RM16459 va RM1305 trong quan thé O.
latifolia (Yang va ctv. 2002; Qiu va ctv. 2012). Gen l&n bph16 (trwdc day 1a bph12(t)), dinh vi trén vai dai cia nhiém
séc thé 4, ndm gitra hai chi thi RFLP 1a G271 va R93 (Hirabayashi va ctv. 1998). Hai gen trdi cé cling tén Bph13(t),
duwoc tim thay trén vai dai cta nhiém séc thé 2 tir quan thé loai O. eichingeri va trén vai ngén clia nhiém sac thé 3 tir
O. officinalis (Renganayaki va ctv. 2002). Trong loai O. officinalis, hai gen tr6i Bph14 va Bph15, dwoc 1ap ban db trén
vai dai cGia nhiém séc thé 3 va vai ngan cua nhiém sac thé 4, theo thi tw (Huang va ctv. 2001). Bph18(t) dwoc lap
ban db trén vai dai cGia nhiém sic thé 12 trong loai O. australiensis (Jena va ctv. 2006). Hai gen m&i duoc phan lap
tr lodi O. minuta, la Bph20(t) va Bph21(t), dwoc lap ban db trén vai ngan ctia nhiém sic thé 4 va vai dai ctia nhiém
sac thé 12, theo thir tiy (Rahman va ctv. 2009). Ba co ché khang ray nau ciing dwoc téng két véi chirc néng sinh ly
nhu sau: co ché “antixenosis” (khéng wa thich), gidm quan cw hodc dé tring; co ché khang hoéa sinh (antibiosis),
glam sy sbng clia cén tring, mac do tang trwdng hodc sinh duc sau khi chich hut duwéng chat clia cay lua; va co ché
chéng chiju (tolerance), v&i mirc 46 chéng chiju trung binh. Qui va ctv. (201 1) da xac dinh cép dé choéng chiu, khang
héa sinh clia rdy nau déi véi cac dong lda trén nhidu quan thé khac nhau cla ray. Trong trwdng hop gen Bph14, tinh



khang biéu hién co ché khang héa sinh (Du va ctv. 2009). Gen BPH6 c6 lién quan dén co ché khéng wa thich va
khang héa sinh trc nghiém trén cac dong NIL (near-i isogenic line) (Qiu va ctv. 2010).

Mot gen lan trong Ita hoang O. rufipogon (s6 mau glong GX2183) 1a bph18(t)), biéu hién duwoc tinh khang
pho rong dbi véi cac blotype ray nau, bao gbm blotypes 1 va 2 & Bangladesh, déng bang sbng Clru Long (Viét Nam)
va Pantnagar (An Do) (Li va ctv. 2006). Jena va ctv. (2006) ciing ghi nhan tén gen nay trong mét ngudn cho khac
IR65482-7-216-1-2, dan xuét ctia O. australiensis. Gen Bph20(t) va Bph26 vira dwgc ngwdi ta chinh thirc ghi nhan,
ddng thoi ciing théng bao viéc dinh danh gen bph18(t) Ia BPH27, ding ky tén cac gen nay vao Ngan Hang Dy Liéu
Oryza. Bph27 duoc lap ban dd trén ving co6 d6 Ién 17 cM & gitra hai chi thi ké can RM273 va RM471 trén vai dai clia
nhiém sac thé so 4 (Li va ctv. 2006, Huang va ctv. 2013). Muc tiéu cta nghién ctu nay nhdm xac dinh ngudn gen
khang rdy nau 6n dinh cé tlr quan thé IGa hoang, du nhap gen nay vao giéng lGa cao san thanh cong, qua s tro' giip
cla chi thj phan t.

VAT LIEU — PHYONG PHAP

Quén thé Ita hoang dwoc thu thap tai CLRRI va duoc ly trich DNA dé& nghién ctru bao gém 3 loai: Oryza
rufipogon (AA), O. nivara (AA), va O. officinalis (CC). M6t sb loai khac duoc st dung la ngudn vat liéu ctia Ngan
Hang Gen IRRI. Ap dung phwong phap hdi giao cai tién nhd chi thj phan tir (MAB) dé tao dong dan xuét.

Dong dan xuat AS996 dwoc phat trién tir t6 hop lai IR64 x Oryza rufipogon (acc. 106424, Tram Chim, Bong
thap Mwoi), va dong IR65482-4-136-2-2 (IR31917-45-3-2 x O. australiensis), dong IR54742 tl (IR31917 -45-3-2 x O.
offlcmalls) dwoc str dung trong khai thac gen khang ray nau, phé rong déi véi cac quan thé ry nau c6 & ddng bang
song Ctru Long (BBSCL).

Danh gia kidu hinh tinh khang ry nau bing phuong phap hop ma rdy nau tiéu chuén (standard seed box
screeing), giam thiéu duwoc sw kién chon loc do co ché khang héa sinh (antibiosis) trén tudi ma 2-3 14. Chuén nhiém
la TN1.

Danh gia kiéu gen béng chi thj STS dwoc thiét ké lai tir chudi trinh tw RFLP, SSR tir két qua nghién clru
duwoc cong bd trén “Ngan hang dir liéu Oryza”. Thuc hién budc 1: diéu tra tinh da hinh cla céc chi thi, budc 2: xay
dwng ban db di truyén gen khang, budc 3: thuc hién ban db phan gidi cao nhd phan mém on-line Gramene, bwéc 4:
thwe hién so sanh kidu gen va kiéu hinh.

S& dung thw vién BAC cua IRRI tir DNA genome ctia quan thé don boi kép (DH) gitra IR64 x Azucena. Kich
thwéc clia phan tr DNA dwoc chuyén vao la 37 - 364 kb, trung binh 107kb. C6 dinh BAC DNAs: Nhirng clone gia
dinh t& thw vién BAC dugc ching vao 2 ml LB bao gdm 12.5% pg/ml chloramphenlol va dwoc dlnh on & nhiét do
37C, dé qua dém. DNA clia bd me va con lai dwoc ly trich bing CTAB va bao quan & nhiét dé -20°C. Phan tich lai
Southern clia nhitng clone chéng Iap. Tirng phan t&r BAC DNA duo*c phan cét b&i Hindlll. Clone nao cho ra nhiéu
doan phan t&r hon sé dwoc chon loc v&i probe, danh diu bang *P-dCTP. Thuc hién lai DNA theo qui trinh lai ctia
IRRI. Sau khi chup hinh btrc xa, so sanh tirng cap bang hinh cia nhitng clone chdng I4p gia dinh trén ban d5. C6
75% BAC clone c6 kha nang mang 76-135 Kb, trung binh la 107 Kb.

KET QUA - THAO LUAN

Gen khéang rady néu

Diéu tra da hinh cla chi thj phan ti cho thay, trong céc chi thi RFLP; vi du S3A9 cho hinh anh cac bang da
hinh kha r& (hinh 1). Genome AA bao gdm O.rufipogom, O. nivara, O. longistaminata, O. barthii biéu hién trén cung
mot dai bang; O. officinalis (genome CC) ¢é mirc da hinh bién dong trong nhitng quan th& khac nhau. Twong tw, O.
minuta (BBCC) va O. alta (CCDD) rat bién déng trong ciing mét loai.
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Hinh 1: Da hinh tai locus S3A9, lane s6 1: IR31917, s6 2: IR56, s6 3: IR64; sé 4-8: O. rufipogon; sé 9-11: Oryza
longistaminata; s6 12: O. barthii; s6 13-15: O. nivara; s6 25-30: O. officinalis; s6 39-42: O. minuta; so 43-44: O. alta

Phan (rng cla riy nau déi v&i quan thé lta hoang clia Viét Nam kha thuyét phuc déi véi Oryza officinalis
hon 1a O. rufipogon (béng 1). C6 8 mAu loai lda hoang thuéc O. officinalis (ngudn: Ca Mau, Tién Giang, Ba Ria), va
17 méu loai lua hoang O. rufipogon phan bd réng khdp mién Nam dwgc danh gia kiéu hinh & giai doan ma; va c6 42
mau O. officinalis va 31 mau O. rufipogon dwgc danh gia & giai doan téng trudng, cho thdy phan trng khang & diém
1 d@én 3 nghiéng vé loai O. officinalis nhiéu hon.
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Hinh 3: San phém PCR ciia quén thé RILT gita IR0 x O officinalis tai loci RM18 va RM1B8 lign két vai

gen khang BPH Ioai hinh BFH4
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Molecular markers
Genetic loci

Bang 1: Phan (g cua ray nau dbi voi cac quan thé lta hoang & giai doan ma (10-20
ngay tudi) va giai doan lua tang trwdng (30-40 ngay tudi) — nha lwéi cia CLRRI

(2010)
Giai doan ma (10-20 ngay)

Sé mau Phan trng v&i rdy nau (0-9 diém: khang dén nhiém)
gidng lua 1 3 5 7 9
hoang
O. officinalis 7 0 0 0 0
O. rufipogon 2 13 2 0 0

Giai doan lta téng trwdng (30-40 ngay)
O. officinalis 40 2 0 0 0
O. rufipogon 3 21 7 1 1
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Hinh 4: Thanh lgc thu vién BAC & locus RG457, nhiém sac thé 12
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PHAN TiCH SOUTHERN/ Hindlll

Danh qi4 kiéu gen déi véi Bph10: st dung 118
chi thj SSR pht trén 12 nhiém sac thé trong quén thé
F. clia IR31917 x IR58742 (O. australiensis) v&i chleu
dai 1.298,007cM. Gen muc tiéu dinh vi trén nhiém sic
thé s 12. Chiéu dai tdng sb chi thi phan t& trén nhiém
sac thé 12 1a 121,8cM. Trung binh gira hai marker 1a
12,1cM. Marker RM260 lién két véi gen khang Bph-10
véi khoang cach di truyén 5cM va RM457 lién két véi
Bph-10 1a 0,7cM. Mét thi nghiém bd sung cho thay,
gen khang rdy nau nam gitra quang RM277-RM260, c6
gi4 tri khoang cach di truyén 12 0,2 cM va 5cM, theo thir
tw.

Phan tich gen khang ray nau, biotype 4 ttr loai
Oryza officinalis trén co s& quan thé RIL7 (IR50 x O.
officinalis) & hinh 3 cho thay gen khang nay phan ly
theo ty 16 9:7 & F2 (2 gen tr6i hoat dong bé sung) ; lién
két v&i chi thi RM18 (nhiém sac thé sé 3) va RM168
(nhiém séc thé sé 7) (Btru va ctv. 1997). St dung thw
vién BAC cla IRRI tir DNA genome clia quan thé don
boi kép (DH) gitra IR64 x Azucena nhdm xac dinh viing
dinh vi cia gen Bph10 trén nhiém sic thé 12. Hai clone
07 12 va 16 C14 c6 d6 Ién phan tir 1.200 bp thdng qua
thw vien BAC, chéng l4p tai locus RG457 trén nhiém
th& 12 véi d6 Ién phan tir cia khu vuc 105 kb. Giai
trinh tw doan DNA nay, ching ta co thé thiét ké nhitng
cap mai (primer) mong mudn gitip viéc chon giéng nhe

chi thi phan tt& chinh xac hon (hinh 4). Té hop c6 trién vong chdng chiu bénh virus vang lun-lin xoan la: AS996 /

PSBRC4.

Dong dan xuét tir O. australiensis chira gen khang phé réng Bph18 lién két ch&t ché véi chi thi RM463, dinh
vi trén nhiém sac thé 12 (Jena va ctv. 2006) dugc khai thac trong chuong trinh cai tién gibng lda clia Vién Laa
DBSCL, v6i ky hiéu IKO. Két qua thanh loc dugc trinh bay trong bang 2. Nhiéu dong con lai tee nguon cho gen khang
Bphl18 d& va dang dworc khai thac thanh cong & ddng bang séng Clru Long. So véi cac gidng déi chirng khang clia
An D6 cac dong dan xuét tir O. australiensis bidu hién tinh khang tét hon, théng qua ty & cay nhiém rét thap.




Bang 2 : Dong dan xuét tir Oryza austrliensis (IKO) chiva gen Bph18 dwgc danh gia kidu hinh véi quan thé rdy nau &
DBSCL, b gidng déi chirng c6 tir ngan hang gen cta An Do

Dong dan Chi s6 nhiém

xuét Sé cay Khang Nhiém (%) Diém
IKO 1500 30 27 3 0,10 3
1IKO1465 25 23 2 0,09 3
IKO1537 25 25 0 0,00 1
IKO116 25 23 2 0,09 3
IKO1527 40 38 2 0,05 3
Mudgo 40 17 23 1,40 7
ASD7 45 28 17 0,60 5
Rathu Heenati 68 51 17 0,30 5
Babawee 44 26 18 0,70 5
PTB33 39 29 10 0,30 5

KET LUAN

Gen Bph-10 c6 thé kidm soat tinh khang rdy nau déi véi cac quan thé hién nay & DBSCL (quan thé co sy
pha trén cla loai hinh BPH2 va BPH3), dang dwoc khai thac thanh céng dé phat trién cac gibng Iia cao san khang
réy St dung STS marker duoc thiét ké tir trinh t RG457, chi thi SSR (RM227-RM260) trong phan tich ban dd phan
giai cao, phu trén nhidm séc thé 12 véi chidu dai 121,8 cM dé& &ng dung chon gidng khang ray nau nho chi thj phan
tlr. Hai clone 7 I, va 16 C, trong BAC library ctia IRRI dwoc xac dinh chong l4p trén locus cia RG457 trong ban db
vat ly, véi doan phan t&r 105 kb da gidi trinh tw, nhdm thiét ké cac cap mdi phuc vu cho nghién ctru gen khang.
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INTROGRESSION OF TARGET GENES FROM WILD RICES TO CULTIVARS (Oryza sativa L.) TO IMPROVE
BROWN PLANT HOPPER RESISTANCE

Bui chi Buu®, D.S. Brar® and Nguyen thi Lang®
'1AS, °CLRRI, ®IRRI

Oryza ruffipogon (2n=24=AA) is widely distributed in tropical and subtropical areas in Vietnam. A derivative from O. rufipogon
and cultivar (IR64) has been successfully exploited to develop acid sulfate soil tolerance genotype (namely AS996). It became a
donor for abiotic tolerance, blast (BI) and brown plant hopper (BPH) resistance at CLRRI rice breeding program. Advanced
mapping population derived from Oryza officinalis, O.australiensis as a donor and through bulked segregant and linkage
analyses, Bph-10 was detected within 4.6 ¢cM region containing 11 microsatellites and RFLPs in chromosome 12. BPH
resistance genes were also detected in Oryza rufipogon populations collected in Bird Sanctuary (Tram Chim, DTM) in Mekong
Delta. Resitance genes to virus diseases transmitted by BPH as RSV, GSV have been analysed. Gene Bph-10 controls resistance
to BPH populations in Mekong Delta (mixed BPH2 and BPH3). Two STS markers were designed from RG457 sequence can
help rice breeders identify homozygous and heterozygous alleles, which control Bph-10 in segregants. Microsatellite markers
were recommended in MAS as RM227 and RM260 located on chromosome 12. Two clones 7 I, and 16 C, (BAC library by
IRRI) were identified to overlap at locus RG457 in physical mapping (105 kb fragment).

Key words: brown plant hopper resistance, derivative lines, landrace, RFLP, SSR, STS, and wild species.



