CONG NGHE SINH HOC & BAO VE THUC VAT
Nghién ctru tinh huéng trén cay lta (Oryza sativa L.)
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Nhitng thach thire cho an ninh lwong thuce toan thé gioi va Viét Nam tép trung vao
cac sy kién nhu sau: (i) sy thay d6i khi hau toan cau 1am 4m 1én khi quyén trai dat, (ii)
thiéu nudc tudi cho cay trong, (iii) nguy co thiéu hut lwong thyc trude tinh trang dat nong
nghiép giam va dan so tang, (iv) stress phi sinh hoc ngay cang bleu hién nghiém trong,
dic biét kho han. Bén canh do, siu bénh hai ngay cang phét trién do cach thirc ing xir
Cua con nguoi trong néng nghiép thdm canh theo xu hudng kem bén viing, can bang sinh
hoc trén ddng rudng bi pha vo. Cé noi tinh hé thong trong nong nghiép khong con nita.
Ung dung cong ngh¢ sinh hoc két hop véi phuong phép truyén thong dang 1a giai phap
duoc khuyén khich. Trong bai ndy, ching t6i chi tap trung vao hai ddi tuong chinh 1a ray
nau va bénh dao 6n trén cay lda.

. THANH TUU CUA KHOA HOC CAY TRONG

Trong Pai Hoi Quéc té vé Khoa hoc Cay trong lan the nam tai Han Quéc, Gido
su Jerry Nelson (2008) thuoc BH Missouri, Hoa Ky da bit dau voi bai phét biéu quan
trong vé “Khoa hoc cay trong va su dap ung nhu céu cho tuong lai”. Sy phat trién cta
Trung Quoc va An Do nhu qudc gia ddy tiém ning vé kinh té d4 lam thay d01 quan diém
tdan cau, tir “gitp d&” sang “canh tranh”. Nong nghiép va khoa hoc cay trong tuy dat
nhiéu thanh tuu rye o, voi sy dau tu ngay cang nhiéu ciia to chuc tu nhan tai cac nude
dang phat trién; nhung nong dan co thé s& ddi dién gay git v6i quyén so hiru tri tué,
quyén tac gia. Khoa hoc cdy trong khong thé dung riéng mot minh ma dang xem xét cin
than cac yéu t6 kinh té, x& hoi, moi truong, chinh tri, trong d6 bao gdm thi trudng ning
lugng sinh hoc, thuong mai hoa toan cau, chung ta s€ phai nhin manh dic biét vé chat
lwong va sy an tdan lrong thyc, thie pham nhiéu hon so véi yéu té moi truong va xa hoi.
San xuat lwong thyc s& khong dap ung nhu ciu trong tuong lai; nhu vy ching ta phai
xem Xét lai “mdi truong” mot cach coi mé hon, nhin manh dén phan tich céc tinh trang
c6 tinh chat tang thém gia tri (added-value traits) d6i voi chat lwong sdng cua con ngudi
(Nelson 2008).

Lta nudc troi chiém hon 50% dién tich canh tac trén thé gioi, nhung san lugng
thoc chi dong gop khoang 25%; day 1a viing san xuat laa cia nhung nguol ngh&o nhit thé
gioi, day rui ro do lii Iut, han han, xdm nhép man. Tiém ning vé ning sudt & day con ¢co
thé khai thac thém so véi ning sudt dd doi tran & ving lua nude tudi. Giai phap vé cay laa
C, dang 13 phuong hudng dang duogc thuc hién trong chién lwoc 1au dai két hop voi thanh
tuu trong khai thac wu thé lai F;. Nguoi ta dang phat trién cay lua C3 sang cay C, theo md
hinh GECROS do Yin va Struik dé xuét tir nim 2008 (Zeigler 2008). Hién nay, Bill and
Melinda Gate Foundation da tai tro cho IRRI thuc hién tao ra giong laa C4, giai doan
2009-2012.

Giao Su Ronald Phillips thuoc PH Minnesota, Hoa Ky, nguoi vira duoc giai
thudng International Food Prize 2007, ¢4 c6 mot tong quan rat dang cha ¥ vé cong nghé
sinh hoc trong cay trong. Trude tinh hinh dan sb tang binh quan 1 ty ngudi trong 14 nam,



va dién tich ndng nghi€p chi con 1,5 ti ha trong nam 2050; sén lugng luong thuc toan cau
s€ phai tang gap d6i so voi hién nay. Gidi phap nao’> Viéc giai ma b gen cdy mo hinh cé
thé giup ich gi cho cai tién giéng cay trong (bao gdm ciy lta)? Cay mo hinh Arabidopsis
thaliana d& duoc str dung cho nhiéu 10ai cdy khac tham khao. Twong tu, cdy mo hinh
Brachydopium duoc tmg dung cho mé cdc viing 6n ddi, cay Lotus japonicus 1a md hinh
¢ dinh dam, Medicargo truncatula 1a mé hinh cho cdy ho Pau, lta Oryza sativa la mo
hinh sinh hoc cho mée cbe, cay Populus duge ung dung dé nghién ctru sinh hoc va di
truyén cua gidng cay rumg. Nhiéu ¥ tuéng mdi da thuc su tro thanh hlen thuc nho thi
nghiém trén cdy md hinh. Thi du: tinh khang tuyén trung gay bénh sung ré nho phan tir
RNA can thiép ung dung trén ciy Arabidopsis, san xuit vaccine dich ta trén cay lua, va
cay bip c6 gen “colicinogenic”. Bo gen vo cling phirc tap cua cdy bap da gan nhu duoc
giai ma hoan toan, do do, bay gio ngudi ta cd thé xem néd nhu cdy mo hinh vao cudi nam
2009 (Phillip 2008).

O Trung Qudc, Gido Su QiFa Zhang thudc DH Noéng Nghiép Huazhong, cung Voi
cac ddng nghiép dang thuc hién chwong trinh quoc gia kha nbi tiéng, d6 1a phat trién
giéng la “Green Super Rice”. Théch thirc toan cau trude sy kién tham canh laa 1a (i) sy
phat trién sdu bénh hai quyét liét hon + sir dung thudc khong dung, (i1) ap lyc tang nang
Suit + bon phan khong dung, (iii) thiéu nude tudi nghiém trong, (iv) dit thim canh khong
con m¢ rong duoc nira. Ba muc tiéu rb rang cua Green Super Rice la: giam dau vao,
ting san hrong, méi truomg tot. Gidng laa theo chién luge nay la: khang nhiéu séu bénh
hai, hi¢u qua str dung phan N cao, khang han. Gen dap (ng yéu cau hiéu qua hip thu dinh
dudng cao dd duoc cong bd: Gen dleu khién NUE (N uptake efficiency) dugc khai thac
tr ngan hang gen (vai 64.000 mau gidng lua cb truyén) + thu vién cac dong mutants dé
tim kiém gen cho NUE, bao gdom 270.000 transformants doc 1ap, va 20.000 flanking
sequences trong thu vién T-DNA (Zhang 2008).

Cac nha khoa hoc quan sat sy thé hién gen OsPTF1 dleu khién hiéu qua hap thu
lan, dinh vi trén nhidm sic thé sd 6. Phat hién sy dap tng rat sém véi N bang ky thuat
microarray. Hiéu qua sir dung phan dam da glam nghiém trong trén nhiéu vling trong laa.
Nghién ctru xu huéng ning suat lia N giam dan (du an yield declining) cua Cassman va
ctv. 1996 va tai liéu cua Li 1991, cho thiy & Philippines, dé san xudt dwoc 1kg thoc, can
bon 15-18 kg N, ¢ Trung Qudc 12 15-20 kg N trong giai doan 1958-1963, nhung giam
xuong 9,1kgN ¢ g1a1 doan 1981-1983, va hién nay 1a 5,0 kg N (Zhang 2008). Bao v¢ cay
trong trén quan diém tong hop: dinh du:ong cay trong, di truyén tinh khang cua cay chu,
di truyen gen ddc tinh cia pathogen, moi truong sinh thai noi cay trong tang truong. Mbi
quan hé ay dugce két hop trong mot chuong trinh lGa “green super” ¢ Trung Qudc 1a mot
mau muc cho cic nudc trong lia nhu Viét Nam, tap hop duoc nhiéu nha khoa hoc dau
nganh véi mot chu’ong trinh mang tinh quéc gia, qudc té, da linh vuc. Két qua nhu sau:

Nhitng gen “ammonium transporter” trong cay lta d& dugc phan lap thudc ho gen
OsAMT.

Gen dong hoa ammonium bao gém glutamine synthetase (GS1, GS2), glutamate
synthase (NADH-GOGAT, Fd-GOGAT) va glutamate dehydrogenase (GDH)

Gen ¢ chirc ning “ammonium transport” va “ammonium transfer” bao goém
aspartate aminotransferase (AspAT) va asparagine synthetase (AS)

Gen dap ung voi yéu cau khang han trén co sé chong chiu va thoat han cua cac
quan thé RILs, T-DNA mutant library, trong 6 IRAT109 dwoc xem xét nhu ngudn cho



gen khéng va cac DNA muc tiéu dung trong chuyén nap 1a CBF3, LOSS, SOS2, TPS,
HVAL, NPK1, ZAT, NCRD3, NHX1, CodA (Zhang 2008).

Céc nha khoa hoc da nghién ctu gen diéu khién “trehalose” 1a mot diglucoside
khéng khir, vira co chirc ning dy trit carbohydrate, vira ¢6 chirc ning bao vé cy trong
chong lai stress. Ciy lta dugc két luan rang nd chdng chiu véi sy tong hop trehalose
nhiéu hon nhiing cay trong hai 1a mam.

Suha Jabaij (2008) thuoc BH McGill, Canada, nghién ctru 16 trinh ctia gen mé hoa
enzyme thudc nhém phenylpropanoid va isoflavones trong cdy dau nanh non; chirc nang
cta chiing ddi véi nim hai Rhizoctonia solani. Hé thong kich khang (SAR) dugc quan
tam dic biét. Hoat dong cuia Np-R lam thay doi thanh té bao gidp ré cay bao vé chong lai
Rhizoctonia. Hoat dong np-BNR lam giam sy xam nhiém cua pathogen & trén 1a cay dau
va cdy bong vai. Cac enzyme thudc nhom isoflavones rat quan trong trong co ché dé nén
su phat trién ctia bénh nho np-BNR.

Rouf Mian (2008) thu0c USDA-ARS, va BH Ohio, Hoa Ky nghien clru t|nh
khéng cua dau tuong dbi voi ray mém (Aphis glycines). Ray mém 1am mit 50% nang suét
d4au tuong tai Minnesota, 13 ngudn vecto truyén bénh siéu vi tring SMV, SDV, va AMV.
Tinh kh&ng aphid duoc kiém soat boi gen chu lyc. Co 2 gen chinh dang dugc thyc hién
ban d6 di truyén. Gidng dau nanh P1243540, PI1567301B va PI567324 duoc ghi nhan 1a
giéng khang aphid, v6i co ché antibiosis thudc vé PI1243540 va co ché antixenosis thudc
vé PI567301B va P1567324. Hai gen Rag va Rag 1 cua gidng Dawling va Jackson, theo
thir tw d8 dwoc phan lap. Gen Rag2 duoc phan lap trén P1243540 trén nhom lién két F,
dinh vi giita hai marker ké can 13 Satt34 va Sct_033.

Myoung Rae Cho va ctv. (2008) thugc chuong trinh UMB, Malaysia, nghién ctru
Vé tac hai ctia tuyen trung trén cay trong o vung Dong Nam A, bao gém Viét Nam. Tuyén
trung gay thiét hai trung binh 12% san lugng cay trong, bién thién 3-21%. Chlng c6
khoang 200 loai tan cong trén 2.000 loai cay trong. Trong d6 dang ké nhat 1a tuyén triing
gay bénh sung re (Meloidogyne) trén hau hét cay trong can. Tién b méi nhat 1a sir dung
RNAI trong gidng khang tuyén tring, tai liéu duoc cong b6 trén PNAS 103 (39) cua
Huang va ctv. 2006. K thuat thanh loc cay gdc ghép duoc ung dung phé b1en trén cay
hoa hong. K¥ thuét luan canh véi cdy bong van tho, cay dién thanh than san (Sesbania
rostrata), bon phan hitu co, phun thudc,.. d duoc dé cap. Nhom tac gia ndy con phan lap
dugc doi twong gdy hai trén timg cay tréng nhu IGa, chudi, cdy vai, dia & Malaysia va
Viét Nam.

Il. DI TRUYEN PHAN TU’ TRONG BAO VE CAY LUA (Oryza sativa L.)
2-1. Ung dung cong nghé sinh hec va tin sinh hoc

Ban db gen cdy lua déd duoc gidi ma thanh cong. Trinh tw DNA chit lugng cao
clia genome cdy lta chiém 95%, v61 do 16n phén ta 389 Mb, phu trén tat ca cac vai nhiém
va 2 tam dong cua 12 nhiém sic thé. Tong s6 nguyn té chuyén vi hién duoc xac dinh 12
37.544 nguyén td, ching lién quan dén cac gen ma hda protein quan trong. Co khoang
50% s6 gen chua biét chirc nang.

M6t du an hop tac qudc té mai, ¢6 tinh chit lich sir, danh du su phét trién cong
nghé sinh hoc cay lua, d6 1a «Rice Annotation Project 1» (RAP1) tir nam 2004, bao
gom cac ndi dung: dit tén va cho Ky hiéu théng nhét trong ngan hang dir lidu, nghién ciru
genome hoc c6 tinh chit so sanh v&i genome khéc, ing dung thanh tyu cia genome hoc
chirc nang.



Céc phan mém chuyén dung nhu Fgenesh, Genscan, Glocate, BlatRice dang duoc
khuyén khich sir dung dé tim Kiém gen muc tiéu, sau giai doan giai ma gen cay Ida thanh
céng vang doi. Phuong phap tim kiém mo gen muc tiéu (allele mining) ciing duoc tap
trung khai thac locus maéi hodc alen méi (Ebaka va Yano, Trung Tam nghién cutu tai
nguyén genome cay lda, Nhat) (http://www.rgrc.dna.affrc.go.jp)

Mot du an qudc ndi tiéng khac, d6 12 OMAP (Oryza Map Alignment Project) d4
duoc trién khai kha thanh cong. Nhiém sic thé sé 3 cua cay laa dugce chon 1am muc tiéu
xem xét dau tién va c6 két qua budc dau, voi két qua so sanh giira O. sativa va O. nivara
[Genome Research 15:1284 (2005)], so sanh gitra lua va ngd [Plant Cell 17:343 (2005)]

Rod Wing (DH Arizona, USA) xem xét ¢ muc d6 chi tiét hon trén nhlem sdc thé
s6 1, 3 va 10, nham xéac dinh chirc ning cua gen trong genus Oryza bao gom 2 loai lGa
trong va 22 lodi hoang dai, dai dién cho 10 kiéu genome khac nhau
(http://www.OMAP.org). OMAP dugc thuc hién trén co s¢ 12 thu vién BAC chét luong
cao, dic trung cho 10 kiéu genome ciia Oryza. Chudi trinh ty “BAC end” c¢6 d6 16n phin
tir 724 Mb thugc 10-12 thu vién BAC da dugc st dung vdi ngan hang dir liéu “SnaPshot
fingerprint”. OMAP d4 cong bb 5 ban dd vat 1y cua O. nivara[AA], 0. ruflpogon [AA],
O. glaberrima [AA], O. punctata [BB], O. brachyantha [FF]. Viéc sap xep trinh ty cua
gen nam trén dudng thing nhu vay s€ tao ra mét array cuc lon voi cach xép dat glong
nhu genome cua Nipponbare, cung cép cho chiing ta hinh anh kha hoan chinh vé sy tién
hda cta genus Oryza. Khai thac cac gen khang su bénh hai chinh tir lia hoang kha thanh
cong tir dau thé ky 21, nhd nhirng tién b khoa hoc nhur vay.

Ken McNally va ctv. (2009, 2006), thiét ké ra nhitng marker phan tir méi dya trén
co so da hinh tir mot nucleotide bang dot bién diém (SNPs) cho genome ciy lua. SNPs
rat phd bién cho genome ngudi, nhung kha han ché trong genome cay laa. Day co thé
dugc xem nhu sy kién quan trong trong cong nghé sinh hoc cay lia. Cong trinh nay la
mot hop tac qudc té giira IRRI va Cong ty Perlegen Sciences, Inc., thuc hién SNP cho ca
genome bang cach chay sequencing cta nhiéu giéng lta khac nhau, théng qua lai DNA-
DNA trén array mutrc do cao, v6i nhitng nucleotides. Két qua rat dang chii y voi mat do
mdi SNP / 100 bp.

Tinh khang bén virng, pho khang rong d6i v6i bénh hai 1a noi dung quan trong.
Tuy nhién, cho dén nay co ché tinh khang va 16 trinh hoat dong cua gen s6 lwong vin
chua duoc biét r8. Thong thuong, d6 1a nhitng gen dap ng lai co ché tu bao vé cua cay,
thi du nhu oxalate oxidase, chitinase, PR1, v.v.... COn lai nhitng gen khac van chua
duoc biét 16 chirc nang ciia ching.

Codng t&c chon tao giong lua trong tuong lai glong nhu cong viée theo doi du vét
cua nhirmg doan phan tir cyc nho trén moi nhidm sic thé cua quan thé con lai dang phan
ly, rdi tién hanh lya chon cac tinh trang trén co s¢ danh gid kiéu gen nho marker phan tir,
Kiém tra lai kiéu hinh trén cac viing sinh thai khac nhau.

Genomics c6 tinh so sanh la ngi dung quan trong trong thoi gian qua va trong
tuong lai voi nhirng Ung dung cyc ky nhanh chong cua n6. Tir cong trinh ciia Moore va
ctv. vao nim 1995 dén cong trinh cua Paterson va ctv. vao ndm 2004 cho thay genome
cay lta khong phai don gian, né6 duge xem 1a genome té tién cua cac mé coc khac, V01
62% transcriptome c6 tinh chat lip doan (duplicated). Lap doan & diy bao gom sy mét
gen va su chuyén biét hoa, thong qua nghién ctru “Oxford Grid”. Hudng uu tién cho
nganh tin sinh hoc [bioinformatics] dugc dic biét nhdn manh: (1) kha ning phan biét gen
v6i nhitng sequence khac; (2) so sanh cac chudi trinh tu giita cac lodi v&i ngan hang dir




liéu co seclr}; (3) phan tich “datapoints” c6 tinh chét phuc tap va khéi lwong cuc ky to 16m;
(4) tim thay cac hop phan cua gen (Phillip 2008).

2-2. Genome hoc trong tinh khang riy niu

Ray nau (Nilaparvata lugens) 1a ddi twong gy hai lua rat nghiém trong & Dong
Béng So6ng Ctru Long. Hién c¢6 18 gen da dugc phan lap, co 10 gen trdi va 8 gen lan. Gen
lin bph2 lién két véi Bphl, va bph4 lién két voi Bph3 (Yang va ctv. 2004). C4c gen chu
luc dinh vi trén cac nhiém séc thé da duoc ghi nhan nhu sau:

- Nhiém sic thé 12: Bph1, bph2, Bph9, Bph10
- Nhiém sic thé 4: Bph3, bph12, Bph14

- Nhiém sic thé 6: bph4

- Nhiém séc thé 11: Bph6

- Nhiém séc thé 3: bph11, Bph13, Bph15

- Nhiém séic thé 12: Bph18

Hai gen khang rdy nau Bphl va Bphl10 duoc tim thiy lién két rit chit ché véi
RFLP marker, C185 va RG457 trén nhidm sic thé s6 12 (Jena va ctv. 1991, Ishii va ctv.
1994, Hirabayashi va Ogawa 1996, Lang va Biru. 2003). Quan thé Iua hoang Oryza
australiensis dugc phat hi¢n c6 mang gen Bph-10 va Bph-18.

Tuy nhién, tinh khang ray nau cua cay lia duoc diéu khién boi nhiing gen don
nhu v@y thuong khong bén Vung (Xu va ctv. 2002) Su pha v tinh khang ray nau cua
glong lta mang gen Bph-1 va bph -2 trong san xut laa dugc ghi nhan. Cung trong mot
nguon vat liéu cho gen khang ray nau, nguoi ta c6 thé xac dinh gi4 tri rat 16n cia tinh
khéang So lwong, nhung hiéu blet Ve linh vic ndy van con nhiéu han ché, bai vi tinh Chat
di t(uyen ctia nhitng gen thir yéu rat khé khai thac, va doi hoi nghién ctru phirc tap hon rat
nhiéu.

Ngudn gen khang riy ndu tir lta hoang da dwoc khai thac thanh cong Ia:

= Oryza australiensis: Bph10, Bph18
= Oryza officinalis: bphll, bph12, Bph13, Bph14, Bphl5
= Oryza latifolia: Bph12

Hién c6 4 loai hinh sinh hoc d4 dwoc cong bd: BPH; va BPH, ¢6 & Pong Nam A,
BPH; c6 ¢ trong IRRI lab do Saxena dinh danh, BPH, chi dugc ghi nhan ¢ Nam A (An
Do, Bangladesh). Tuy nhién, thé gioi da thay dbi quan diém biotype bing quan thé ray
nau, va thay d6i thuat ngir thay ddi doc tinh rdy nau bang thuat ngi thich nghi (fitness).

O ddng bang séng Ciru Long (PBSCL), lia hoang da dwoc khai thac véi 7 gen
khang. Do 1a gen Bphl0 cua Oryza australiensis; bphl1l, bph12, Bph13, Bph14, Bph15
cia O. officinalis; Bphl2 cua O. latifolia. Mgt gen méi dugc phan lap trén O.
australiensis 1a Bph12 dinh vi trén vai dai cia nhiém sic thé s6 12, nhung khong lién két
Voi gen Bph10 (gen d& dugc Vién Lua dong héa vao nam 2005) (Buu va Lang 2005,
Lang va ctv. 2008, 2007). Tuy ching ta dang phin dau da dang ngudn di truyen tinh
khang rdy nau; nhung ndé méi chi phat huy & mirc d6 nghién ctru; thyc té san xuat cho
thiy, gidng chi luc & PBSCL c6 ngudn gdc khang tir ngudn vat liéu rat don diéu: chi
yéu tir CR94-13 va Babawee. Vi gen lan diéu khién tinh khang, ching ta phai luu y
nhiéu hon dén tinh dong hop tir trong khuyen cao su dung hat giong xac nhan. Ngén hang
gen lda Viét Nam cling rat thleu nguoén cung cap giébng khang. Quan thé laa hoang chua
duogc nghién ciru, nhung rat trién vong dé khai thac.



Su pha v tinh khang rdy nau cia cac gléng laa hién nay do sy kién thich nghi cua
ray (Slnh vat bac cao, chi can 2 vong doi tap giao, mat khoang 60 ngay, ray c6 thé tao ra
quan thé méi thich nghi voi cay chu; néu ap luc quan thé ray qua cao trén dong rudng).

Sy déng gbp tuong d6i cua con lai d6i voi thé hé ké tiép 1a “fitness” (thlch nghi).
Chon loc dat két qua t6t lam thay d6i tan suat kiéu gen trong con lai, dleu doé can mot
thay d6i vé tan suit gen trong giao tir ctia quan thé bd me. Chon loc trong quan thé bo me
c6 thé duoc thuc hién & mirc d6 kiéu hinh hon 1a & muc do giao tir, lam phat sinh van dé
phai x4c dinh kiéu gen b me dé co loai giao tir mong muon Hién tuong thich nghi cua
mot ca thé 1a su dong gbp cua nhing gen tao ra thé hé ké tiép, hodc tao ra mot s6 16n con
lai ciia n6 trong thé hé ké tiép (Biru va Lang 2003).

Khi gia tri fitness trung binh dugc xem xét voi goc do nhu vay, nguoi ta s€ gid
dinh ring quan thé khong bi han ché boi yéu to moi truong

Néu chang ta khong ¢6 nhirng ruong cung cip ngudn rdy ndu v6i mat do cao (thi
du nhu Jasmine 85, cac giong nép, v.v...) gid tri thich nghi trung binh s& khong thay d01
tinh khang ray nau sé c6 thé on dinh, véi bo glong dang canh tac twong ddi da dang vé di
truyén ciia cay chu. Nhirng bién phap tac dong vé mdi truong nhu “Ba Giam, Ba Tang”,
“IPM” s& rat tt cho bién phap quan Iy nhu vay.

NOng dan su dung hat giong xac nhén la khau c6 tinh quyét dinh trong quan 1y
tinh khang ry nau trong truong hop gen khang 1a gen lan.

Khai thac gen méi Bph-18 trén ngudn vét liéu IR65482-7-216-1-2 (dan xuét cia
O. australiensis), nhd marker RM6217, trén NST sé 12 (Jena va ctv. 2006). Hai gen
Bph10 va Bph18 dugc phén tich alen, cho thiy d6 1a hai gen gen lién ket theo kleu lap
doan (phén ly 15:1) trén cing nhiém sic thé 12 (Jena va ctv. 2006). C4c gidng trién vong:
OM4498, OM5930, OM2395, OMG6055, OM5625, OM5936, OM5628, OMS5799 |,
OM7347, OM6840 da dugc khai thac hai gen Bph10 va Bph18 theo hudng nay (chon loc
nho chi thi phan tu).

Gen khang Bph15 trén nhiém sic thé s6 4 ciing duoc luu Y. Ngudn cho 13 lda
hoang O. officinalis, quan thé dwoc thu thap tai Trung Qudc. N6 dinh vi ¢ quang gitra 2
marker: C820-511182 (trong do c6 22 SSR va 25 STS). N6 dinh vi gan tam dong, rat kho
lap ban 6, kha nang tai t6 hop thap, do cu trac di nhidm sic. Sir dung BAC clones cho
thay trén 47 kb chiéu dai doan phan tur muc tiéu, cO sy hién dién ctia 11 ORFs [phén tich
Genscan], v&i khoang cach vat Iy 1Mb / @ di truyén 1 ¢cM (thay vi 260 kb/cM nhu binh
thuong). Do d6, ching ta phai thuc hién fine mapping that chi tiét d¢& do tim marker
tuong tng (Yang va ctv. 2004).

Gen khang Bph14 trén nhidm séc thé sé 3, va Bph15 trén nhiém sic thé sb 4 duoc
dit tn mai trong chuong trinh Green Super Rice ¢ Trung Qudc 1a Qbphl va Qbph2, do
tinh khang phd rong cia chiing (Zhang 2008).

2-3. Genome hgc trong tinh khang bénh dao 6n

Trude sy kién dong tién hoa cua ky chi va ky sinh [gen R cia cy lua + gen avir
cua ky sinh] (Wang va Leung 1999), nguoi ta dua ra cac giai phap sau:
Gia tang kha ndng ngan cdn manh mé sy phat sinh noi (pathogen)
» S dung tinh khang s6 lugng: 1am suy giam su kéo dai giai doan sinh san cia
pathogen
= Dong hoa (cloning) gen khang thanh cong Ia tién dé khang dinh co s phan tir va
hoé sinh ctia gen khang theo hudng bén viing



= Phan tich di truyén ciia pathogen: xac dinh gen cua ky sinh 1a tin hiéu co so; xac
dinh y€u t0 phat sinh bénh 1a cong cu tim gen khang

2-3-1. Phan tich di truyén ciia Magnaporthe grisea

DPéi véi nAm gdy bénh dao 6n, Ralph A. Dean va ctv. (2005) thuéc BPH North
Carolina State d& cong bd két qua noi tiéng vé giai md bo gen ndm, ding trén tap chi
Nature. Sau d6, Ma va ctv. (2006), Chen va ctv. (2007) nghién ctru toan bo genome cua
vi nim Magnaporthe grisea, gen va bénh 1y hoc, hién tu:ong synteny (gen tuong dong voi
gen cuia genome khac). P 16n cia genome vi nam nay la 40Mb, véi 7 nhidm sic thé.
Nam 1998, nguoi ta thanh lap mot consortium qudc té véi tén goi 1a “International Rice
Blast Genome” (IRBGC) dé hop tac nghién ciru bénh dao 6n trén cac vung trong lua
toan thé gisi. So luong gen c6 trong genome cua vi nim 1a 11.109 gen, phan bé theo ti 1&
1/3,5 kb, bao gom 45% s0 gen c6 ma di truyen duoc xac dinh. Phan tich Signalp-2.0
(PSORT) cho thiy, sb protein chua dugc biét gin v6i khu vuc chitin 13 1.258. Cac DNA
c6 tinh chat 1ap lai khong phan bd ngau nhién trong genome ma phan bd theo nhom,
khong co hién tuong synteny. Theo két quia hop tac qudc té clia consortium Ny, nguoi ta
d4 thiét 1ap duoc microarray chit Iuong cao, ¢6 tinh kha thi vé mit thuong mai. Nhirng
phan tich “knockout” va thé hién gen d6i véi gen muc tiéu da cung Cap cho chung ta
nhiéu kién thirc vé bién dudng protein, sy diéu chinh nitrogen cla vi nim trong qa trinh
phét sinh bénh trén lGa. Pic diém cia gen dinh vi telomere s& rat kho tim marker dong
phan ly. Gen AvrPit lién két voi chi thi phan tir m355-366 (2 3 cM), gen ArvPia lién két
V6i S487 (3,5 cM). Chung déu dinh vi tai telomere cta nhidm sic thé s6 1 va 7, theo thir
tu (Chen va ctv. 2007). Do do, viéc tim marker lién két voi chiing khong phai 1a diéu dé
dang.

Trong M. grisea hai gen PMK1 va CON7 dai dién cho 16p gen mdi, phat sinh
bénh khac véi kiéu truyén thong. Ca hai gen PMK1 va CON7 déu c6 tinh chat hoai sinh.
Ching khéng ky sinh trén té bao chi ngay ca truong hop chiung d& xam nhap vao rdi
thong qua vét thuong. Xu va Hamer (1996) cho rang PKM1 ma hda "MAP kinase", diéu
nay c6 thé kich hoat gen tao ra dia bam c6 tinh chét chuyén biét, va tao ra sinh téng hop
thanh té bao mai, hinh thanh &p luc tao budu. Khi vao dugce té bao cay chi, PKM1 can c6
mot tin hiéu ctia hang loat gen khac, phuc vu cho sinh truong kiéu ky sinh. Khac voi
PKM1, gen CON7 Ia mot gen didu hoa (n6 lam nhiém vu diéu tiét co tinh chat chuyén
mé&). N6 diéu khién hién twong ky sinh tir kiéu hoai sinh (saprophytic) sang kiéu ky sinh
(parasitic) cua pathogen (Shi 1995).

Gen CON7 ¢ thé didu khién nhiéu gen muyc tiéu khac vé mit chuyén mé di
truyén, rat can cho qua trinh xam nhap theo co ché "invasion" vao cay cha.

Gen CONL1 la mot gen phat trién khac cua co ché nay, dugc nguoi ta phat hién
trong dot bién gen gy ra thay d6i vé hinh thai ciia ndm, tir bao tir dang hinh qua Ié
chuyén thanh dang hinh kim (Shi va Leung 1994). Phan tich chudi ma di truyen cua
CONL1 cho thdy khong c6 mdt sy twong dong ndo vé chudi ky tu nhu trong sb liéu bao
quan (database). Nguoi ta khong biét: co phai CON1 1a mot gen diéu hoa hay chi 13 mot
chudi ma don gian giup cho viée xac dinh cac thanh phan céu tric trong hinh thai hoc té
bao.

Liu va Dean (1997) ching minh rang sy dot pha cua mot gen mi ho "G-protein”
thudc thA "a-subunit” (gen magB) da lam suy giam su nhiém bénh va kha ning dinh cu
ctia nim, nhung c6 nhirng biéu hién khiém khuyét d& dugc phat sinh trong ca hai giai
doan tang truong va ky sinh ciia pathogen. Nhitng nghién ctru nhu vdy chi ra rang céac



gen diéu hoa phét trién rit can thiét cho ndm, trong qua trinh diéu tiét sy ky sinh cia
chdng.

Dbi véi nam M. grisea, ¢6 hai loai hinh gen chuyén tinh d4 duoc clone héa véi ky
thuat "map-based cloning” (Valent va Chumley 1994). Gen chuyén tinh AVR2-YAMO cua
giéng lha diéu khién sy hoat dong c6 tinh chat khong tuwong hop (incompatible
mteractlon) trong giéng lGa Yashiro-mochi. Protein cua AVR2-YAMO c6 223 amino acid
va thé hién mo tip "zinc-protease". Ngudi ta gia dinh rang AVR2-YAMO ban than n6
ciing 1a "elicitor”, con chtc ning "protease" ctia N s& cd thé san sinh ra thé "elicitor" sau
cung. Nhom thu’ hai caa gen chuyén tinh 1a PWL (viét tit tir chir pathogenicity on
weeping lovegrass) diéu khicn tinh chat ghi nhan trén cay chu Eragrostis curvula (tiéng
Anh goi n6 la cay weeping lovegrass) (Sweigard va ctv. 1995). Hang loat céc tuong dong
cua gen PWL d4 duoc clone héa tir céc isolate cua nim M. grisea ky sinh trén mot giong
c6 hoa ban (Kang va ctv. 1995). Dang hinh ban diu caa gen PWL2 méa héa protein ua
nudce, giau glycine, thé hién md tip cua chudi ky ty mang tin hiéu bi mat trong sinh vat
eukaryote. Nhimg thay d6i tir ban chat khong doc sang gy doc co thé thiy trong trudng
hop dot bién goc base cua chudi ma di truyen hodc trong truong hop thay d6i ving
promoter, thay doi hé diéu khién, 1am mat kha niang thé hién gen (Kang va ctv. 1995).
Leong va ctv. (1997) d4 thuc hién k¥ thuat cloning gen avr c6 lién quan dén tinh chat
chuyén biét trén gidng lta Co39, phan tich chudi ky tu cho thiy khong c6 mot su tuong
ddng nao vaéi nhirng gen avr dugc biét truée day. AvrCo39 c6 ba khung doc ma (ORF),
thi nghiém dot bién cho thiy ORF1 va ORF3 rat can thiét dé phuc vu chirc ning
"avirulence".

2-3-2. Phan tich di truyén gen khang bénh dao én ciia ciy lia

Nghién ctru di truyen tinh khang bénh dao 6n ¢6 thé néi dugc bat dau tir khi Goto
thiét 1ap hé thong gidng chuan noi dbi véi nam gy bénh dao 6n trén l0a & Nhat vao dau
thap nién 1960 (Ou 1985).

C6 khoang 50 gen chii Iwrc duge ghi nhan (Chen va ctv. 2005), tit ca 1a gen troi
chi trir pi-21 la gen lan (Jeung et al. 2007). Nguoi ta d@ dong hod dugc 7 gen Pib, Pita,
Pi36, Pi9, Pi2, Pid2, Piz-t (Liu et al. 2007).

Yoshimichi Fukuta (2008) thudc chuong trinh hop tac JIRCAS va IRRI vé bénh
dao 6n trén laa d4 nghién ciu cac diéu kién dé cé tinh khang khang bénh dao on lua tro
nén bén vitng. Co6 trén 80 gen va QTL diéu khién tinh khang bénh dao 6n d& duoc bao
céo, nhung nhiéu gen duoc tim thay trén cung loci. Khéng ai c6 thé dinh tinh va phan biét
ting gen khang riéng 1¢. Hién trang nghién ctru vé di truyén tinh khang van con phtc tap.
Mot trong nhing 1y do d6 la thiéu hé théng gibng chuan khang trén nhitng ndi chuan
(blast isolates). Can phai 1am rd tinh chat gdy bénh cua cac isolates va tinh khang cua cay
chu. Giai phap: bd giong chuan khang qudc té méi dang duoc phat trién boi IRRI va
Nhat. Nhitng gidng chuan khang nay mang mot gen don va phu trén 24 Kiéu gen khac.
Diéu d6 s& tao thuan loi cho viéc diéu tra ngin hang gen, phat trién hé thong chuan
khéang, va lam rd su khac biét cta noi (isolates). Han ché: mot qudc gia hay mot t6 chirc
khéng thé hoan chinh ndi dung néu trén ma can t6 chirc mang tinh qudc té sdu rong, cd
mang ludi hop tic nghién ciru, chia sé thong tin, vat liéu ngan hang gen, ngudn pathogen.
Mot du an nghién ctru d8 duoc thanh lap c6 tén la “Blast Research Network for Stable
Rice Production” (Fukuta 2008).

Trong mot twong tac giita ky sinh va ky chu co tinh chat dong tién héa cao, tinh
khéng bénh c6 thé dugc chia ra thanh hai dang: (1) tinh khang vé chét luong (qualitative)



dé cap dén kha ning ngin can manh mé sy phat sinh cic ndi chuyén tinh (strain) cua

"pathogen", ngin can sy sinh sin cua pathogen, trong khi tinh khéang s lwong
(quantitative) lam suy giam sy kéo dai giai doan sinh san cua "pathogen", theo khai niém
tuong tac co ban; (2) tinh khang chuyén tinh d6i voi noi (race) duoc dung dé dién ta mot
phan ting khang bénh d6i véi mot kiéu gen clia mot pathogen chuyén biét nao do, va tinh
khang khdng chuyén tinh I phan mg khang trong tat ca kiéu gen khac nhau (Wang va
Leung 1999).

Gen dinh vi trén cac nhidm sic thé ciing dugc bao cdo voi it nhét 18 loci lién quan
dén tinh khang sé lugng (Kinoshita 1995, Yu va ctv. 1991, Mackill va Bonman 1992,
Zhu va ctv 1993, Wang va ctv. 1994, Naqgvi va Chattoo 1996).

Tuy nhién, cho dén nay viéc cloning thanh cong gen khang dao 6n van chua duoc
ghi nhan, mot sb gen Pi-b, Pi-ta, Pi-ta®, Pi-5, Pi-7 dang dugc hoan thién mot céch tich
cyc tai nhiéu phong thi nghiém trén thé gisi (Tsunoda va ctv. 1998, Wang va ctv. 1998b,
Chen va ctv. 1998), gen Pi36 trén nhiém sic thé sb 8 (Liu va ctv. 2007), gen Pi40(t)
thuoc motip NBS-LRR trén nhidm sic thé s6 6 (Jeung va ctv. 2007), su tién hoa Pi-ta
locus cua Oryza ruflpogon (Huang va ctv. 2008) ciing dugc cong bd gan day.

Vién Lua Dong Bing Song Ciru Long thyc hién khai thac Ita hoang, Té Tép, Soc
Nau lam nguon cung cap gen khang va dong hoa gen Pi2, dinh vi gitra 2 RFLP marker la
RG64 (phan cit bang Xbal) va LPO111-112 (phan cit bang Bgl1l) trén nhiém sic thé sb
6 va tim kiém gen mai khang dong nam c6 doc tinh manh nhét trong bd suu tap 12 OMP1
(Buru 2002, Buru va Lang 2003, 2007, 2008, Lang va Buru 2002, 2003, Brar va ctv. 2005)

Gen Pi-ta® va Pi-ta lién két rat chit, hodc co thé xem dé 1a hai alen khac nhau
dinh vi trén cing mot locus, hai gen nay d4 dugc thiét 1ap ban do di truyén, dinh vi ¢ tim
dong cua nhidm thé s6 12 (Wu va ctv. 1996, Nakamura va ctv. 1997). Bén canh d6, Wu
va ctv. (1996) da thiét 1ap ban do di truyén va ban d6 vat Iy bang cach sir dung BAC
clone, quét rat k¥ khu vuc gen Pi-ta, v&i 3 marker phan tir lién két chat trong khoang 0,5
cM. Tuong tuy nhu vdy, Nakamura va ctv. (1997) d4 thiét 1ap mot "contig map", v6i qui
md quét 300 kb, va marker lién két voi gen Pi-ta® trong khoang 0,3 ¢M. Tuy nhién, ving
tam dong 13 noi thé hién rat thip kha ning tai to hop va thé hién tan suit cao cia chudi
mé lap lai. Didu nay dit ra cho ching ta nhitng khé khin trong viéc tiép can vdi gen muc
tiéu bﬁng ky thuat "chromosome walking". Gan day, Rybka va ctv.(1997) d& xé&c dinh
gen Pi-ta’ lién két v6i hai marker ké can voi khoang cach di truyén khoang 0,3 cM. Gen
Pi-ta dwoc dinh vi trén ban dd & vi tri chdng lip véi Pi-ta® bang phuong phap phén tich
Kiéu gen theo gian d6 (graphical genotype) ciia mot dong dang gen. Két qiia goi ra cho
ching ta khai niém: hai gen nay co quan hé v6i nhau vé chic nang, tuong tac allelic,
hoic it nhit chung lién két voi nhau rat chit, va chiing cd thé c6 ciing mot ngudn gen to
tién (Rybka va ctv. 1997).

GS Jean-Loup Notteghem (CIRAD, Phéap) la mot chuyén gia rat néi tiéng vé
bénh dao on trén cay lia. Ong da ching minh duoc c6 su két hop gitra di truyén quan thé
va di truyén phan tu & nghién cau giéng I0a chdng chiu bénh nay. Tro Iy caa Gido su la
Dr. Jean Benoit Morel d bit dau tir nghién ciru gen Pi-1, Pi-2 dé xem xét su tién hda cua
pathogen lam pha Vo tinh khang bénh dao On trén cay lda ¢ khu viuc Pong Nam A. Sy
tién hoa di truyén quan thé cua Magnaporthe grisea dugc nghién cuu trén gen Pi-33 va
dong héa caa né, gen Pi-33 + Pi-1 + Pi-2 cho thay mot phdi hop tét cho tinh khang bén
vitng, trong d6 gen Pi-33 biéu hién phd khang bénh dao on rat rong. Su tuong tac cua 30
gen thudc hé thong ty vé cua cdy lda ciing dwgc ghi nhan. Ho nghién ctu rat sau vé



transcripotomics va chirc ning ciia gen thong qua dot bién 1am mét chic ning (véi 70
mimic mutants), T-DNA va ky thuat TILLING. Ho néu ra ly thuyét rit an tuong la 1am
thé nao ngin chan dugc sy tién hoa cua pathogen dé n khdng phé vé tinh khang. Két qua
thé hién qua phan tich “regulator”. Néu regulator phan tmg dwong tinh: c6 nghia 1a
pathogen mat chirc ning (khong hoat dong), néu regulator phan ang am tinh: c6 nghia 1a
pathogen phuc hdi lai chirc ning. Nottenghem va cong su san sang chia sé két qua trén
“Oryzagenes DB”.

_ Viéc phan lap gen khéang c6 khi it quan trong bing viéc xac dinh tinh khong hiéu
qua ve nng hoc cua cac gen da dugc lap ban do va dugc clone hda. Su phoi hop lai cac
gen khang s€ giup cho tinh kh&ng tré nén 6n dinh hon.

Tinh da hinh DNA ciia 181 isolates ndm gay bénh dao 6n & PBSCL duoc ghi
nhan, véi 181 kiéu gen tuong trng voi 181 haplotype nam (Du va Loan 2009). Cac gen
Pi-1, Pi-5(t), Pi-3, Pi-4(t) khang tét voi cac nOI nim & mién Bic. Trong khi d6 trong 24
gen thir nghiém véi 158 isolates ciia 3 nhdm nam gay bénh hai chinh; khong c6 gen nao
biéu thi hiéu lyc hoan toan ¢ vung ddng bang song Cuu Long. Trong do, hai gen Pi-z
Pik-m c6 ty 1¢ isolates nAm gy bénh dao 6n tan céng thap nhat (Du va Loan 2009). Mot
gidng Ida trién vong & PBSCL thudng bi phé vé tinh khéng trong vong 2-3 vu laa sau do,
thé hién mot sy phét trién kém bén vitng trong san xuit doc canh 2-3 vu la lién tuc trong
nam, tham canh cao, sir dung thudc bao vé thuc vat va phan N chua hop Iy, gieo sa day.

Vi hé thng di truyén tuyét hao ciia M. grisea, ngudi ta co thé xem xét gia tri
thich nghi cua pathogen d6i v6i gen khang chuyén tinh. Trong diéu kién phong thi
nghi¢m, didu ndy c6 thé duoc thyc hién bang cich hoan thién nhitng nghién ctru vé thay
d6i gen, thé hién trong thé dot bién avr chuyén tinh, ching dugc thay vao loai hinh
nguyén thuy Gia tri dot bién nhu vay duoc udc doan bang cach so sanh tryc tlep gitra
dong dot bién va dong nguyén thiry. Nguoi ta phai chuan bi mot bo gibng NIL (gan nhu
dang gen) véi mot gen khang don hodc da gen khang dé xac dinh vé mit di truyen gia tri
ndng hoc cua nhiing gen khang nay. Thong tin vé linh vuc nhu vy s& cung cép cho
chiing ta co s& khoa hoc ciia chién luge chong gen khang (pyramiding) mot cach co hidu
qua.

Tinh khang sb lweng tir 1au dugc xem nhu mot loai hinh Iy tuéng cua tinh khang
6n dinh do ban chit khong chuyén tinh d6i v6i ndi cua no. Vi gen chinh co anh huong
che khuit (masking), nén chung ta rat kho khin trong chon loc tinh khang sb lugng khi
c6 nhitng gen chinh xuét hién. Nho k§ thuat phan tich marker phan tir, tinh khang on dinh
d6i v6i bénh dao on cia cua giébng lia Moroberekan dwgc diéu khién boi ca hai nhém
gen: gen chinh va gen s luong (quantitative trait loci = QTL) (Wang va ctv. 1994).
Nguoi ta tim thiy & 10 doan trong bo nhidm thé c6 anh huong di truyen dé hinh thanh sb
vét bénh dao on. Ba trong sb nhirng marker nghién ctru vé QTL diéu khién tinh khang
khéng hoan toan (partial) lién két voi gen khang hoan toan bénh dao 6n, da duoc cong bd
truge day. Theo nhom tac gia nay, kleu gen va kiéu hinh QTL dugc _ghi nhén trong nha
ludi 1a nhitng du ddan rat tin cay vé tinh khang bénh dao on trén dong rudng ¢ hai dia
diém khao sat (Wang va ctv. 1994). Nhur vay, vé ly thuyét, chon gidng nhd marker phan
tir (MAS = marker-assisted selection) c6 thé dugc ap dung dé két hop gen don c6 tinh
khang manh véi gen s6 luong khong chuyén tinh noi. Tuy nhién, van dé chung nhat cta
ban 6 QTL 1&: hau hét nhitng marker gin voi QTL con cach biét qua xa voi nhau, chua
du strc du doan chinh xac mot chwong trinh chon loc gidng hiéu qia (Tanksley va Nelson
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1995). Cho nén, hién nay chua c6 mot chuong trinh chon gibng nao thanh cong theo
chién luvgc MAS vé tinh khang so6 lugng trén cdy lua.

I1. GIAI PHAP NAO CHO GIONG LUA O DBSCL

(0]

Cong nghé sinh hoc néng nghlep va khoa hoc cay trong tuy dat nhiéu thanh tuu,
nhung noéng dan s& con phai doi dién gay gat vOi ray nau, bénh dao on trong
chang duong tGi. Cong nghé sinh hoc phai két hop véi nhitng phuong phap truyén
thdng, dam bao yéu t6 hé théng trong tw nhién: giita ky chu va ky sinh, giira ky
sinh va thién dich, gitra ky chu, ky sinh v&i moi truong canh tac lha.

Nhirng thach thirc trong tham canh lda & DBSCL: phat trién sau bénh hai quyét
ligt hon, 4p lyc ting ning sut cong v4i mlia vu gieo trong lién tuc lam thay déi
hé théng sinh thai truyén thdng, hiéu qua bon phan dam thap (30-40%), anh
huong cua thay d6i khi hau bat budc chung ta phai tién hanh nhiing nghién ciru co
tinh chat h¢ thong tong hop, da nganh, dap (rmg muc tiéu: (1) giam dau vao [phan
bon, thuéc BVTV], (2) san luong tlep tuc tang, (3) moi truong an toan. Muén
giam phan N bon va0, viéc chon tao giéng c6 gen diéu khién ting cuong kha ning
hap thu ammonium mot cach hiéu qua, (cling nhu vay déi voi phan P va K) la
diéu can thiét.

Bao vé cdy lUa trén co s¢ dinh dudng cay trong, di truyén tinh khang cua cay chu,
di truyén gen doc tinh cua pathogen, moi truong sinh thai noi cay l0a tang truong.
Tinh khang bén ving, phd khang rong d6i voi bénh hai 1a noi dung quan trong.
Tuy nhién, cho dén nay co ché tinh khang va 16 trinh hoat dong cua _gen s6 luong
van chua dugc biét rd. Phuong phap phan tich QTL cac gen thir yéu (minor); tur
vung gia dinh dén gen tng ctr vién, tir gen tmg cir vién dén gen muc tiéu can duoc
cai tién.

Cong tac chon tao gidng lga trong tuong lai glong nhu cong viée theo doi du vét
cua nhitng doan phén tir cyc nho trén moi nhiém sic thé ctia quan thé con lai dang
phan ly, roi tién hanh lya chon céc tinh trang trén co s& danh gia kiéu gen nho chi
thi phan tu, kiém tra lai kiéu hinh trén cac vung sinh thai khac nhau, theo nguyén
tic MAS.

Sy pha vo tinh khang rdy nau cta cac giéng lia hién nay do su kién thich nghi ciia
ray, khai thac gen méi Bph10 va Bph18 tir ngudn laa hoang c6 phd khang rong 13
noi dung can chu y. Bén canh, chiing ta phai quan 1y dugc quan thé ray nau trén
ddng ruong, khong dé boc phat vai mat do cao.

Chon tao giéng laa nho chi thi phan tir [MAS] phai két hop v6i danh gia kiéu hinh
truyén thong. Lién két giira marker va gen muc tiéu c6 chat ché dén dau thi ky
thuat fine mapping van 1a noi dung then chdt, boi vi ¢6 thé trong khoang cach di
truyén 1cM (tuong dwong tir 0,25 dén 1 Mb) s& c6 sy hién dién cua nhiéu ORFs
[cac gen chua rd chirc ning cling nam trong viing ay] Ra soét ki marker lién két
v6i gen khang 1a viéc 1am khong thira. Sy cong b két qua “Rice SNPs” cua Ken
McNally (2009) Ia sy kién quan trong phuc vu fine mapping tt hon.

Su kién néi tiéng vé giai ma bo gen ném Magnaporthe grisea 1a hudng nghién
ctru di truyén nguoc lai trong quéan 1y glong lta khang bénh dao on. Nhu:ng phan
tich “knockout” va thé hién _gen Cua nim dbi véi gen muc tiéu da cung cép cho
chiing ta nhiéu kién thirc vé& bién dudng protein, sy diéu chinh nitrogen cua vi
ndm trong qua trinh phat sinh bénh trén lia. Sy d6t pha ciia mot gen mé hoa "G-
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protein” thudc thé "ol- subunit” (gen magB) da Iam suy giam sy nhiém bénh va kha
nang dinh cu cua nam Day 1a nhitng két luan rit dang quan tam.

0 Xeét vé tinh khang sé lwong: cac gen dinh vi trén c4c nhiém sic thé voi it nhat 18
loci dwgc ghi nhan c6 lién quan dén tinh khang s lwong (Tanksley va Nelson
1995). Tuy nhién, van d& chung nhét ctia ban d6 QTL 1a: hiu hét nhitng marker
gan v6i QTL cOn céach biét qiia xa voi nhau, chua du ste dy doan chinh xac mot
chuong trinh chon loc giéng hiéu qua. Viéc thuc hién chon giéng nho chi thi phan
tir trong truong hop nay la thach thic qua 1on.
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