XU HUONG MO1 TRONG CHON TAO GIONG LUA CUA THE GIOI
BuUi Chi Bizu va Nguyén Thi Lang
THACH THUC

Trong 20 nim t6i, ¢t trung binh 1 ty ddn s& tiéu thy 65 triéu tan gao (twong duong 100
tridu tin thoc). Nam 2035, tong san lugng thoc phai tang thém so voi bay gio 1a 114 tri¢u tan.
Nang suat trung binh c6 Xu huéng dung lai (hodc tang rat cham). Nhung 6 3 didu dang lo: dat
lGa mit dan, ngu(n lao dong trong lha giam dan, nude tudi cho lia thiéu, khién cho muc tiéu ting
them 114 tridu tan: tré nén vo cuing kho khan.

Diéu dang lo nita 12 chi co it hon 5% vat liéu di truyén trong ngan hang gen cua IRRI
duoc sir dung trong cac chwong trinh cai tién giéng laa.

GIAI PHAP
1. LAY CHAT LUQNG BU SO LUQONG

1-1. V@ niing suit lua gao ,
Trude hét, van phai giit viing duoc ning suét lua ting déu voi nhip d6 ma ching ta c6 thé
quan ly dugc. Nang suét lua 1a yéu tb co ban cho phép viée diéu chinh muc dich str dung dién
tich trong loa. Tai HO1 nghi di truyén quoc té vé lha tai Manila (Philippin) vao thang 11.2009,
Mot sO giai phap tang nang suat lia xét vé khia canh khoa hoc thuan tiy da duoc dua ra gom (1)
Anh huong di truyén cia nang suat va vu thé lai dugc khao sat trén co s ban do di truyen chi
tiét (khoang cach gitta 2 chi thi phan ti: 0,35 ¢cM) voi ky thuat doc trinh ty méi nhat (2) Xay
dung cac quan thé con lai ddc biét dé nghién ctru 16 vi tri trén nhidm sic thé bao gdm 6 loci quy
dinh nang sudt va anh huong uu thé lai; (3) Xac dinh hé thong diéu hoa gen giira ngudn va sirc
chira vi muc tiéu nang suat. Cac nha khoa hoc xac dinh rang, nang suét Ia lai s& ting so voi lua
thuan 15- 20% va néu sir dung cong ngh¢ sinh hoc tao giong lua quang hop theo chu trinh s€ gitp
ting ning suat hon 40% (tbi da s& dat 12-16 tan/ha). Bén canh do, viéc cai tién k¥ thuat bon lam
gia tdng hiéu qua sir dung phan bon tir 40% hién nay 1én 70% trong tuong lai, ky thuat tudi tiét
kiém nudc clng véi mot sb giai phap ki thuat dong bo khac s& gop phan quan trong vao viéc
giam gia thanh lda gao.

1-2. V& phiam chit gao ‘

Gia ting chat luong lua gao dugc hiéu theo ca 2 ndi dung: phim chat thwong mai va
pham chit dinh dudng.

Phim chét dinh duéng

Chit lwong hat gao gom: chat lwong xay cha, chit lwong com va chét lugng dinh dudng.
Thi hiéu ciia ngudi tiéu ding thudng cht ¥ dén chat lugng com sau khi niu. Chat lwong com bao
gom ham lugng amylose (AC - kha nang gitr nude trong hat gao), do tré hd, d6 bén thé gel; ham
luong dinh dudng bao gém luong protein, vitamin, khoang vi lugng. Pé cai tién tinh trang AC,
céc nha khoa hoc trong nuéc dd danh nhiéu cong strc nghién ctu diéu khién thanh céng gen
waxy trén nhiém séc thé sb 6.

Hang nam, trén thé gidi c6 khoang 1 tridu nguoi chét do hoi ching anemia. Nhu cau st
m6i ngay 1a 1 mg nhung chi ¢6 10-15% st duoc hap thu vio co thé trong khi ty e b6 sung sat
mdi ngay cho nguoi truong thanh la 10-15 mg, tré em tr 8-10 mg. Trén thuc té, gao thong
thuong chi cho 2 mg sit trong 200 g nhung sit trong gao bi phytate giir chit.



Ném 2009, trong cong trinh nghién ciu vé hién tugng thiéu sit véi hoi chimg anemia
(IDA) tai cic nudc dang phat trién, GS Gyn Ahn cing c4c cong su thudc Dai hoc Pohang (Han
Quoc) d4 nghién ctru viéc chuyén gen “ferritin” cua dau tuwong vao lia giup gia tang ham luong
sat trong com; tap trung nghién ctru nicotianamine (NA) nhu mot “chét van chuyén” dbi vai ion
kim loai - 1a thanh phan chii chdt trong trang thai téi wu chuyén héa sit trong cdy lia (iron
homeostasis). Tur d6, nhoém nghién ciru d& phan lap dugc 3 gen NAS, trong d6 c¢6 2 gen quan
trong 1a OSNAS3 trén nhidm sic thé s6 7 va OsSNAS2 trén nhidm sic thé s6 3.

Gido Su Naoko K. Nishizawa cung cac cong su thudc Dai hoc Tokyo (Nhat Bdn) trong
cong trinh nghién ctru vé su hap thu sit va cach thuc sat chuyen hoa vao trong hat gao (méc du
sat c6 nhiéu trong dit nhung hau hét & dang khong hoa tan Fe**) (Inoue va Ctv 2009). La tiét ra
mugineic acid phytosiderophores dé bat giit Fe®" trong dit va tao ra Fe® phytosiderophore
Nicotianamine, tién chat tryc tiép cua phytosiderophore, 1a mot Chat thai ctia nhiéu kim loai di
dong, dic biét 1a Fe** dong vai trd quan trong trong chuyen hoa st vao cac co quan sinh dudng
va sinh thyuc ciia cay lta. Viéc gia ting hap thu sat tir dat 12 tién dé lam gia ting ham luong sit
trong hat gao. Cac nha khoa hoc Nhat Ban d4 dat dugc nhiéu thanh tyu trong nghién ctru, phin
lap thanh cong nhiéu gen diéu khién sy hip thu va van chuyén sit trong cay laa (vi dy, gen ma
ho& enzym trong sinh tong hop phytosiderophore). Gen ma hoa enzym s€ van chuyén Fe*'
phytosiderophore hoic Fe?* nicotianamine, 3 yéu t6 phién ma trong cay lba: IDEF1, IDEF2 va
IRO2, tham gia trong co ché phan tu diéu hoa gen dudi diéu kién thiéu sit dd duge phan lap. Ho
su dung cac gen nay lam gia tang sy tich ty ham lwong sit trong hat gao.

Ham luong protein trong cay la (GPC) bién dong tir 6-12% (ty 1& ndy cao hay thap
thudong do yéu tb gidng quyet dinh 40% va con 60% do anh hudng ctia moi truong va thoi gian
bao quan hat (thdi gian ton trit lta trong kho cang lau, ham lugng protein cang giam). Ham
luong protein bi anh hudng cia glong va moi truong kha nhiéu nhung thanh phan axit amin cua
lGa rat can d6i, vi du lysin ludn chiém trung binh tir 3,5-4,0% (cao hon rat nhiéu so voi ngd).
Chura ké yéu t6 di truyén cua tinh trang ham lugng protein trong hat rat phic tap va bi anh huong
baoi yéu t6 moi truong, thoi gian sinh truong. Chi thi RM234 dinh vi trén nhiém sac thé sb 7, cho
da hinh voi 3 alen vai kich thudce 1an luot 1a 163 bp, 156 bp, 145 bp d& dugc Vién lia Dong bang
song Ciru Long khai thac trong cai tién gibng lua c6 ham lugng protein cao (> 8%). Arthur Z.
Wang va cac cong su (2009) thudc Pai hoc Natlonal Chung - HSIng (Dal Loan) d& nghién ctu
proteomics cam gao voi 12-20% protein va la ngudn dé phat trién thuc pham chirc ning mai. Két
qua dién di 2 chiéu cho thiy su khac biét ctia cam trong gao voi thanh phan bén trong noi nhii
(cu thé, c6 238 protein spot dwoc phan lap bang sic khi khdi phd - linear ion trap mass
spectrometer va 87 proteins dugc tim thay). UPOI1-PINHA, UP03-PINHA, REF-HEVBR,
REHYA-ORYSI va REHYB-ORYSI biéu hién trong hau hét cic mau protein. Protein cam gao
dong gop 14 “terms” clia hop phan té bao, 6 “terms” cua tién trinh sinh hoc va 7 “terms” cua
chirc nang phan tir theo dir liéu GOA (gene ontology annotation) cia EMBL-EBI. Trong truong
hop khong biét v& dif liu (d€ giai thich trinh ty), hau hét nhitng diém protein nhu viy déu dinh
Vi trong té bao chat, tham gia tién trinh bién dudng, hoat dong xiic tac “oxidoreductase”. Tat ca
cac diém protein ndy c6 chirc ning ctia enzym, két hop vai tinh khang stress. Diéu ndy cho thiy
cac protein cam gao c6 chirc nng d6ng nhét va biéu thi nhidu chirc nang moi.

Két qua didu tra cia WHO cho thiy, 40% tré em dudi 5 tudi; 30% tré em trong tudi dén
truong va 50% phu nir mang thai c6 triéu ching thiéu vitamin A. Giao su Ingo Potrykus va Peter
Beyer Cung cong sy (trong du an quoc té HarPlus) d4 tao ra glong laa vang (Golden Rice) bang
bién d6i gen chira nhiéu vitamin A, sat, k&m phu hop Vo1 cac quoc gia thude khu vire Bong Nam
A, trong d6 c¢6 Viét Nam (Potrykus 2000). Dy kién glong nay s€ dugc trong & Philipines. Qua 10
nam thir nghiém cho thiy, Golden Rice cho cac két qua tét vé chat lugng dinh dudng nhung



trong cdc van ban phap ly cua nhiéu qubc gia ASEAN, cay trong bién doi gen chua duoc thira
nhan nén gidng nay chua duoc dua vao san xuat.

Ham luong axit phytic c6 trong hat gao giup rudt non dé dang hip thu sit. Giéng laa cé
gen Ipa do mot dot bién dugc ghi nhan, 1am giam dang ké phytic acid trong gao, da va dang dugc
khai thac trong cac chuong trinh cai tién gidng lia. Dot bién axit phytic thap duoc tao ra do cac
tac nhan dot bién trén ngd, l0a gao, lia mach va dau nanh. Dot bién Ipa2 1am giam luong axit
phytic nhung lam tich lity InsP3, InsP4 va InsPs (Raboy va ctv. 2003) trong khi dot bién Ipal lam
giam luwong axit phytic nhung khong tich liy inositol polyphosphate. Tai Vién lua Dong béng
song Cuu Long, cac nha khoa hoc da s dung OM 1490 va OMCS 2000 xu 1y phong xa (bang
hoa chat va tia gamma) glup tao ra gen ldn Ipa méi dinh vi trén nhiém séc thé sb 3, tuy nhién
diém han ché cua gen la kiéu hinh kém on dinh. Gan day, phat hién cia Vién lia Dong bang
s6ng Ciru Long vé& quan thé lua hoang & Pong Thap Mudi Oryza rufupogon ¢6 chira ham luong
axit phytic 4 duoc cac chuyén gia cia IAEA danh gi4 cao. Tinh dén nay, linh vuc cong nghé
sinh hoc ¢6 thé tao ra nhitng gidng lua 1am thyc pham chirc ning nhu sau: 1- Laa biotech ngin
ngira bénh cao huyét ap (gen ma hoa GABA va NA); 2- Lua biotech tich tu “Type II collagen
telogeneric” trong md sun gitp phong chéng va chita tri bénh viém khop; 3- Lda biotech thé
hién protein ACE chdng bénh cao huyét ap; 4- Lla biotech tao ra vaccine chong lai giun san.

Phim chét thwong mai

Chiéu dai hat gao: 1a tinh trang 6n dinh nhat, it bi anh hudong bdi mdi truong, duoc didu
khién boi da gen. Thir ty mirc do tinh troi dugce ghi nhan nhu sau: hat dai> hat trung binh> hat
ngan> hat rat ngan. Thi hiéu nguoi tiéu ding vé dang hat rat khac nhau, c6 noi thich hat tron, c6
noi thich hat gao dai trung binh, nhung dugc tiéu thu nhiéu nhat trén thi truong quéc té 13 hat gao
thon dai. Ty 18 vo trdu trung binh tir 20-22%, dao dong & murc 18-26%. Cam va phoi hat chiém
8-10%, do do, ty 1¢ gao tring thuong ¢ vao khoang 70%. Ty 1 gao nguyen | bién dong rat 16n va
chiu anh huong 16n boi moi truong, dac biét 1a nhiét 46 va do am trong sudt thoi gian chin cho
dén ca sau khi thu hoach, dic biét 1a diéu kién phoi say, bao quan.

Kich thuge hat do gen da gen tuong tac cong tinh diéu khién. Chiéu dai va hinh dang hat
di truyen theo s6 lwgng. DO trong sudt cua hat gao phu thudc vao tinh chat cia phdi nhi, vét duc
Xuat hién ¢ lung, bung hodc trung tdm hat gao. Hat tinh bot & viing bac bung sdp x€p r0i rac, c6
cau tric kém chit ché hon ving trong sudt, tao khe hd chira khong khi giita cac hat tinh bot hinh
thanh vét duc. Tinh trang ndy di truyén doc 1ap v6i cac dic tinh ndng hoc khac. Sy thay ddi cua
khi hau (nhiét d6 cao khi laa trd bong) co anh huong dang ké dén viéc tang do bac bung. Céc thi
nghiém thyc hién tai ving lGa cua Vién Nghién ctru lia qudc té - IRRI cho thiy, ¢ thoi ky laa tir
trd dén chic hat, néu didu kién nhiét d6 dém/ngay vao khoang 20/30 °C, lda s& dat 80% sb hat
chic, tuy nhién d6 bac bung lai kha cao (80%). Trong khi do, trong diéu kién nhi¢t do dém/ngay
la 15/25°C ty 1¢ hat chic dat thip hon nhung ty 1 bac bung cua hat gao lai rat thip (thip hon
20%). Do bac tring & trung tim hat do gen wc diéu khién, cOn do bac trang & bung hat do gen wh
[6].

Pé déo ciia com: amylose duoc xem 1 tinh trang c6 ¥ nghia quyét dinh dén sy mém
com. Ham luong amylose cao ¢ tinh troi khong hoan toan so vgi ham luong amylose thap, do
mot gen diéu khién kém theo mot sé modifiers (gen phu c6 tinh chét cai tlen) Gen diéu khién sy
co dan ham luong amylose ae (amylose extender) duoc xac dinh trén nhidm thé sé 2 (Kaushik va
Khush 1991). Thanh tyu c6 ¥ nghia trong nghién ciru di truyén phén tir vé chét luong com c6 thé
duogc ghi nhan qua cong trinh ban do lién két gen hé enzyme III cia tinh bot trong hat gao trén
nhidm thé sé 2, v6i hai chi thi ké can CDO 718 va RG 157. Amylose duoc do ludong bang
phuong phap hap thu phd séng “amylose - iodine complex”. Trén thé gi6i, mang ludi chit lwong
la gao (INQR - International Network for Quality Rice) d& diéu tra s6 liéu bién thién giita cac
phong thi nghiém khi phéan tich amylose va xac dinh tai sao c6 sy sai léch nay. Phuong phap



phan tich amylose khéng hé don gian va ddi hoi d6 chinh xac véi didu kién chuan muc hon.
Phan tich QTL (phan tich di truyén cac gen diéu khién tinh trang sé lwong) kiém soat ham
lwong amylose cho thdy, viing gia dinh nam trén nhiém sic thé s6 5 va 6 Vi gen wx va cac alen
khéc, giai thich bién thién kiéu hinh 91,1% trong quing gitta hai marker RG573-C624.
Yanagisawa va cac cong su (2003) da dung ky thuat SNP (single nucleotide polymorphism) va
dCAPS (derived cleaved amplified polymorphic sequence) dé tim kiém gen Wx-D1 trong lda va
[a mi m& hoa protein wx-D1 thong qua phan tich immunoblot. Ham lugng amylose con chiu
anh hudng cua tuong tac: tinh cong x tinh cong, va tuong tac troi x trdi, trong phén tich epistasis
[7]. Nguyen Thi Lang va cac cong su (2004) da phat hién AC duoc kiém soat boi gen chinh dinh
Vi tren nhiém séc thé s6 5 va 6 lién két v6i chi thi RM42 (nhim séc thé sé 5) va wx (nhiém séc
thé s 6).

Nhiét d6 hoa hd (GT) do gen alk va gASS-6 diéu khién. Trong mot sb nghién ctru cho
thdy, nhiét do hoa hd co lién quan dén ham lwong amylose. Gen alk va gASS-6 c6 su lién két véi
gen wx (McKenzie va Rutger 1983). Nhiét d6 hoa hd quyét dinh rat 16n dén ham luong amylose
(Jennlngs va CaC cong su, 1979). Gen chinh va gen phu lién quan dén nhiét d6 hoa hd déu nim
trén nhiém séc thé s6 6, quing giira hai chi thi CT201- RZ450 (Lu va ctv. 1996; Matsuki va ctv.
2003, He va ctv. 1999).

Mui thom cua com: 2- -acetyl-1-pyrroline dugc tim thiy trong gibng Basmati 370 va
Jasmine quyét dinh mui thom. Ngoa1 ra, cOn ¢ pentanol, hexanol, benzaldehyde tham gia vao
mui thom cua gao. Ahn cling cac cong sy (1992) d& xé&c dinh gen fgr dinh vi trén nhidm sic thé
s6 8 thong qua k¥ thuat RFLP, diéu khién mui thom. Gen lan fgr lién két chit ché véi chi thi RG
28 voi khoang cach di truyén 4,5¢M.. Nguyen Thi Lang va cac cong su (2002) da st dung chi thi
RM223 lién két voi fgr trén nhidm séc the s0 8 vo1 khoang cach di truyén 1,6 cM trong chon tao
giéng laa cao san c6 mui thom va phat trién thanh cong gidng OM 4900, OM 6161, OM 6162.

Nam 2009, Mariafe Calingacion cung cac cdng su thugc IRRI va DPai hoc Cornell (M)
d4 nghién ctru ngudn gbc cia la thom trén co s& di truyén thong qua xac dinh gen betaine
aldehyde dehydrogenase (BADH2) diéu khién mui thom (Chen va ctv. 2000). Khi phan lap 8
alen khong CO chirc nang theo gia dinh cua BADH2 cho thdy c6 sy khac biét vé dia Iy va ngudn
gbe di truyen Cho du nguon goc khac biét nhiéu, nhung c6 mot alen badh 2.1, dugc xem nhu
alen wu thé troi trong tat ca gidng lua thom da biéu hién ke ca ¢ gibng Basmati va c4c loai hinh
Jasmine khac. Phan tich haplotype cho thiy ngudn gbc cua alen badh 2.1 trong loai hinh
japonica va no Chu:ng minh rang c6 sy du nhép alen nay tir japonica vao indica. Cac mau gidng
“Basmati-like” rat gan voi to tién japonica (haplotype) cua ching trén Vung o do 16n 5,3 Mb
chira BADH2. Piéu nay cho thay, c6 sy tién hoa giira cic gidng Basmati va ngudn gen japonica.
Nam 2009, Vito M. Butardo cung cdng su thudc CSIRO, Dai hoc Queensland (Australia) d4 két
hop v&i Melissa A. Fitzgerald (IRRI) thyc hién nghién ctru di truyén chi s6 glycemic va “tinh bot
kh&ng” (resistant starch) trong cay lia bang ky thuat 1am im lang gen (RNAI) (Fitzgerald va ctv.
2009, Burtado Vito et aI 2011) Chi s6 glycemic thap va muc d6 “resistant starch” cao rit c6 ich
cho nghién ctu di truyén pham chét gao ¢ murc d§ phan tir. Cac dang ddng phan cua enzym co
tinh chon loc dbi véi tinh bot ¢6 thé biéu hién (hoic khong biéu hién) 1am cho 16 trinh hinh thanh
tinh bot kha da dang trong qua trinh lam ra amylose va amylopectin.

Théch thac dat ra cho nhan loai la dién tich va luong nudce tudi cho néng nghiép dang
giam di trong khi dén sO gia tang. Nhur vay, nhu cau lu’ong thyc s€ tang gap d6i vao nam 2050 s0
vei 2000. Pham chat dinh dudng, phim chat thwong mai 13 van d& ma cic nudc dang phat trién
Xuét phat tir nén néng nghiép nhur nudc ta can quan tam. Voi khiu phén it nhung c6 ty 1¢ niing
lwgng trong hat gao cao, ham lwgng dinh dwdng tot va sé 1a 1o giai hiéu qua cho ca bai
toan lwong thwe va xuit khdu néu mudn thuc hién hiéu qua muc tiéu “dan gidu, nuéc manh”.




Mubn vay, chiing ta cling nén danh nhiéu co hdi cho cong nghé sinh hoc phat trién mot cach
thuan loi.

2. KHAI THAC CO HIEU QUA NHUNG NGHIEN CUU GENOMICS

IRRI chl trong cai tién phuong phap nghién ciru genomics nhu “Sequenced breeding
populations with predictive power on gene-phenotype relationships” (thi du MAGIC: Multi-
parent Advanced Generation Inter-Cross, NAM: nested association mapping).

C6 3000 bo gen cua gidng la duoc tiép tuc giai trinh ty v6i 200.000 SNPs, trén co s&
hop tac cua BGI, IRRI va CAAS nhiam khic phuc hiéu qua st dung vat liéu trong ngan hang gen
thap.

Mot t6 chire IRIC (International Rice Informatics Consortium) méi duoc thanh lap khai
thac két qua giai trinh ty va phan tich 3.000 genome cay lia (2013). Co sé dit liéu cua “Rice
Microbiome Database” trén co s& phan tich ciia hon 18.000 gidng lta véi 1.526 strains.

Niam 2005, IRRI da dé nghi giai m trinh ty cac vat liéu trong IRRI GeneBank, diéu ay
d& tro thanh hién thyc. Cong nghé mai “Nanopore Technology” sé gitip IRRI giam duoc gia
thanh trong noi dung nay. Ho tién hanh sequencing va danh gia duoc ~10,000 mau gidng laa. Co
3.000 dong lda rit da dang, dugc xép nhoém bang chi thi phan tir (voi mat do cao - mdt tridu
SNPs, trong genotyplng Affy. arrays). Tham khao http://www.ricesnp.org dé tim hiéu ndi dung
nay. Pay la két qua hop tac véi Cornell, USDA, AfricaRice, CIRAD, Bayer CropSciences,
Syngenta, CIAT,BGI — CAAS, USAID.

Con dudng moéi cua cai tién gibng laa s& 12 “Phenotype sequenced lines to support
breeding”. D6 1a mot nd e co tinh chat toan cau. IRRI d4 cai tién viéc danh gia kiéu hinh bang
cong cu hién dai “hlghthroughput phenotyping”. D6 1a “Tractor-based Field Scanner” (may
quet trén ruong nho may cay di chuyén dé danh gia kiéu hinh bang robot, mady dinh vi). Nguoi ta

c6 thé ap dung danh gia kiéu hinh céc tinh trang co lién quan dén chng chiu kho han.

2-1. Nang suat hat

Di truyén ning suit hat trén co s& phan tich cac gen c6 lién quan dén ngudn va sirc
chira dugc Dr Naoki Hirotsu va ctv. thugc BH Tokyo, Nhat cong b (2013). Gen qTGW6 lam
gia tang khdi lugng hat ma khong lam giam di ty 1¢ hat chic dinh vi trén nhidm sic thé sb 6. Sirc
chira (sink): tinh trang s6 hat dugc qui dinh do hoat dong cac gen d4 duoc dong hda thanh cong:
Gnla (Ashikari et al 2005), DEP1 (Huan et al 2009), WFP (Miura et al 2010). Tinh trang kich
thudc hat (grain size) do cac gen GS3 (Fan et al 2006), GW2 (Song et al 2007), SW5 (Shomura et
al 2008), GS5 (Li et al 2011), GL3 (Zhang et al 2012). Tinh trang c6 lién quan dén nguén
(source) hién rat it nghién ctru, dang ké 1a gen GIF1 (Wang et al 2008) va NAL1 (Takai et al
2013). Két qua dong hoa thanh cong qTGW6 duoc xem 1a sy kién ndi bat dang trén tap chi
Nature trong ndm 2013

Q. Qian va ctv. (2013) Vién Nghién Ctru Lia Trung Qudc cdng bd vé cac gen qui dinh
ning sudt cao. Mot series cac gen IPAL (ideal plant architecture 1), DEP1 (dense and erect
panicle), GW8 (grain weight) dd duwoc dong hoa, moét QTL chu luc trén gidng japonioca
“Shaonijin”, md hoa mot TF c6 chira SBP box, c6 kha niang lam giam dé nhanh, lam than ra
cing, 1am tang s6 hat, khoi luong hat va nang suét.

2-2. Khang bénh dao 6n va riy niu
Viéc tao mot gidng lua méi méat 5-8 nam, nhung tinh khang bénh dao 6n s& bi mét trong
vong 3-4 nam. Do d9, nguoi ta phai tap trung nghién ctru twong tac gitra ky chu va ky sinh. Viéc
lap ban d6 va dong hoa gen khang (R) duoc nhiéu tac gia cong bd. Phan 1ap protein “effectors”
va dinh tinh protein ndy la ndi dung dang dugc thuc hién tai cac phong thi nghiém cua thé gidi.



Céc khéi niém vé PTI (PAMP-triggered immunity) va ETI (effector-triggered immunity) duoc
tap trung nghién ciu va ing dung trong cac chuong trinh chon gidng. Thém vao dé, xu hudng ap
dung phuong phap phan tich GWAS (genome wide association study), lap ban d6 gen trén co s
LD (linkage disequilibrium), véi s6 markers phu trén viing can thiét cho GWAS trong nhom
indica la 50 kb, japonica nhi¢t déi la 150 kb, va japonica 6n déi la 500 kb. GWAS 1a phuong
phép rat hiéu qua dé phan tich kién trtc di truyén phirc tap trong tinh khang dao 6n cua cay la.
Céc cacprotein “effectors” cia Magnaporthe oryzae hién duoc thao ludn kha chi tiét trong cac
hoi thao bénh lua.

Bénh dao 6n do nAm Magnaporthe grisea gay ra nhiéu thiét hai nghiém trong trén nhiéu
Vung tréng laa cua thé gioi va Viét Nam (Khush va Jena 2009; Liu vactv. 2010). Nang sudt c6
thé mat 20-50% néu khong c6 gen khang thich ing ¢ Vung san xuit laa (Savary va ctv. 2000).
Nguoi ta quan tim nhiéu nhit vé anh huong tuong tac cua “gen d6i gen” (gene-for- gene) trong
cac mo phong vé chién luoc tao chon gibng laa (Jia va ctv. 2000). Do tinh chuyén biét rit manh
mé cua noi dia Iy tinh khang ctua don gen thuong bi _pha v& theo thoi gian nhanh hay cham con
tdy thudc vao didu kién ap luc chon loc ciia viing trong trot (Hittalmani va ctv. 2000). Dén nay
c6 hon 86 gen khang dao 6n dugc thong bao (Huang va ctv. 2010; Xiao va ctv. 2010; Liu va ctv.
2005, 2010, Lin va ctv. 2007; Ballini va ctv. 2008; Chen va ctv. 2006; Xu va ctv. 2008; Deng va
ctv. 2006). Hau hét cac gen khang déu 1a alen troi, trir gen pi21, va mot vai truong hop co tinh
chit khang s6 lwong (Fukuoka va Okuno 2001; Hayashi va ctv. 2004; Zhou va ctv. 2004; Xu va
ctv. 2008). Nhiéu gen khang dinh vi trén mot chudi nhom gen (gene clusters) tap trung & nhidém
sic thé 6, 9, 11, va 12 (Ballini va ctv. 2008; Qu va ctv. 2006; Lin va ctv. 2007). Cho dén nay, cac
gen duoc dong hoa (cloned) bao gém 18 gen khang: Pi37,Pit,Pish, Pib, Pi9, Pi2, Piz-t, Pi-d2,
Pid3, Pi25, Pi36, Pi5, Pikm, Pi54, Pia, Pik-p, Pik, va Pita (Liu va ctv. 2010; Sharma va ctv.
2010; Okuyama va ctv. 2011; Chen va ctv. 2011; Zhai va ctv. 2011; Yuan va ctv. 2011); 2 QTL,
pi21 va Pbl (Fukuoka va ctv. 2009; Hayashi va ctv. 2010).

Bénh dao 6n 14 ddi twong nguy hiém cho san xuét lia Viét Nam, v6i DT gay hai xap xi

10% DT gieo trong. Tinh khang ciia gidng bi pha v& sau hai naim ¢ PBSCL véi md hinh canh tac
tham canh cao. Céac loai thudc duoc st dung phd bién 1a FILIA-525EC, Kabim 30WP, Fujione
40EC, New Hynosan 30EC, Triozole 20WP, Beam 20WP, Rabcide 30WP. Gidng khang twong
d6i 6n dinh: IR1820, IR17494 ¢ mién Bic; OM3536, OM2517 ¢ mién Nam. Cac gen Pi-1, Pi-
5(t), Pi-3, Pi-4(t) con biéu hién tinh khang ddi véi hau hét cac mau phan lap mién Béc. Hai gen
Pi-z, Pik-m biéu hién tinh khang véi cac mau phéan Iap & mién Nam. Giéng Té Tép ciia Viét Nam
c6 4 gen khang: Pi-k" trén NST 11; Pi-ta trén NST 12; Pitp trén NST 1; va Pil trén NST 11. C6
102 quan thé laa hoang duoc phan tich véi 38 SSRs da hinh véi 4 cluster di truyén. Oryza
rufipogon, O. nivara dugc khai thac c6 hiu qua (gen Pit, Pi20). Nang huong (Acc 550) va Té
Tep (Acc 704) biéu hién tinh khang cao v&i 11 mau phan phéan 1ap /13 miu c6 doc tinh manh
nhat & DPBSCL

H. Ji va ctv. (2013) thudc NICS, Korea da cong bd két qua cloning gen khang rdy nau
phd rong Bph18. Hién c6 28 gen chii luc da dugc cong bd trén cac tap chi 1on cua thé gidi. Gen
Bph14 (O. officinalis) dugc dong hoa thanh cdng, ghi nhan nhitng dong gép cua cac nha khoa
hoc Trung Quoc trong khai thac gen khang nay vao lia cao san. Gen Bph18 dinh vi trén nhiém
sic thé 12 c6 cu trac 3 exon va 2 intron, ma hoa proteln véi nhitng domain CC, NB, NBS, va
LRR. Céc tac gia d4 thiét ké thanh cong vec to chuyén nap trong pCAMBIA13OO véi kich thude
14 kb, nhim nghién ctru siu hon vé chirc ning ctia gen khang ndy (c6 ngudn gdc tir lia hoang
Oryza australiensis). Ho st dung GFP (green fluorescent protein) va RFP (red fluorescent
protein) dé theo ddi diu vét cua transgene. Két luan: (1) gen BPH18 dinh vi trén nhiém sic thé
12 ma hoa CC-NB-NBS-LRR protein thdng qua ky thuat map-based cloning; (2) gen nay biéu



hién dic biét trong bo libe cta be 14 thong qua diu vét cuia GFP va RFP; (3) Protein BPH18 chi
yéu tap hop tai bo Golgi cua té bao cay lia.

Jena va Kim (2010) d4 sap xép danh muc gdm 21 gen khéang ray nau, trong do, c6 18 gen
duogc xac dinh trén 6 nhidém séc thé voi tai liéu minh ching rd rang, théng qua phan tich di truyén
phan tir. Cac gen Bph-1, bph-2, Bph-9, Bph-10, Bph-18 va Bph-21 dinh vi trén vai dai cia nhiém
Séc thé 12. Cac gen Bph-12, Bph-15, Bph-17 va Bph-20 dinh vi trén vai ngan cua nhidm sic thé
s6 4. Cac gen bph-11, Bph-14 dinh vi trén vai dai cia nhiém sic thé s6 3 va Bph-13(t), bph-19
trén va| ngan cua nhiém sic thé ndy. C6 6 gen Bph-11, bph-11, Bph-12, bph 12, Bph-13, bph-13
c6 ngudn gdc tir cac lodi lua hoang, biéu thi tinh chat lip doan trén nhidm sic thé hoic do dinh
danh khong dugc tao ra nhitng nham 1an, can phai dugc tric nghiém alen (allelism tests). Bén
canh nhirng nghién ctru xéc dinh gen chu luc, ngudi ta cung quan tdm dén cac QTLs lién quan
dén kiéu hinh khang ray ndu trén tdm nhidm sic thé (Jena va Kim 2010). Hau hét cac gidng lua
cta IRRI phat trién tir mot dén hai gen chu lyc khang ray nau. Trong d6, IR64 1a vat liéu c6
nhiéu QTLs lién quan dén tinh khéng ray nhiéu nhét. Hai gen khang ray nau duoc phan lap tir lia
hoang Bph-14, Bph-18 d& duoc dong hda (cloned) thanh cdng. Mot gen qui dinh lectin cta cay
hoa tuyét (GNA) ciing duoc phan lap va duoc sir dung dé phat trién gidng lia khang ray
transgenic. Thanh cong trong viéc dua nhitng gen Bph-1, bph-2, Bph-3, Bph-14, Bph-15, Bph-18,
Bph-20, Bph-21 vao giéng lta cao san nho chi thi phan tur da giup cho cac quoc gia trong lua xay
dung dugc bo glong khang ray nau 6n dinh trong chién luoc phat trién san xuét & ving nhiét doi
va 6n déi (Jena va Kim 2010).

Dong hda gen myc tiéu nhd BAC clone dugc thyc hién trén gen Xa-21, Bph-10 (Lang va
Biru 2003). Gan day, gen gia dinh diéu khién tinh chdng chiu han trén nhiém sic thé so 9 ciing
dugc dong hoa (Lang va ctv. 2010) trén co s¢ thanh lap thu vién BAC ctua Vién Lua DPBSCL.
Ngudn gen cho tir lta hoang d4 va dang dwogc khai thac co hiéu qua. Oryza ruflpogon (2n 24),
genome AA, phan bd rong khap trén cac vung sinh thai Viét Nam. Mot dong dan xuét tir O.
rufipogon ¢6 ngudn gbc & Bong Thap Muoi duoc khai thac thanh cong trong 20 ndm qua la
AS996 (me 1a IR64, trong hdi giao nho chi thi phan tir). N6 13 ngudn cho (donor) ddi voi tinh
khang ray nau, dao 6n va céc tinh trang phi sinh hoc (abiotic) trong chuong trinh cai tién gidng
l0a & mién Nam. DOng dan xut tir loai Oryza nivara (Ba Ria-VT) duoc khai thac thanh cong
tao dong lGa khéang dao 6n. DOng dan xuat tor loai Oryza rufipogon (Pdng thap Mudi), va Oryza
officinalis (Ban dao Ca Mau) tr¢ thanh nguon cho gen khang ray ndu, gen Bph-10, thong qua
phén tich quan thé con lai phan ly trong don (bulk segregrants), gen dich nam trong khu vuc 4,6
cM bao gom sy hién dién cua 11 microsatellites va RFLPs trén nhiém sic thé 12. Gen khang
bénh virus RSV, GSV do riy nau lan truyen ciing dwoc phén tich. Hai chi thi STS duoc thiét ké
tir trinh ty RG457 ¢6 thé gitp nha chon giong xac dinh dugc cac alen dong hop tir va di hop tur
didu khién gen Bph-10 trong quan thé dong phan ly. Chi thi SSR dugc dé nghi sir dung trong
chon giéng nho marker 1a RM227 va RM260 dinh vi trén nhiém sic thé 12. Hai dong BAC la 7
I, vd 16 Cy4 (thu vién BAC ctia IRRI) dugc xac dinh nho két qua chong lap tai locus RG457 trong
ban db vat 1y (doan phan tir 105 kb).

2-3. Chong chiu khd han

Kho han duoc xem 14 thach thirc kho nhét, chua cé giai phap chon giéng laa nao duoc
xem l& hoan hao. Dr Lizhong Xiong (2013) thu6c PH Nong Nghiép Huazhong, TQ, trinh bay vé
chirc ning cia SNAC1-OsSRO1c-H,0, trong viéc diéu khién dong mo khi khong khi lua bi
stress do kho han. Tinh trang chong chiu kh6 han (DR) cua céy lua c6 nén tang di truyén vo cling
phu:c tap. Phuong phap danh gia kiéu hlnh chua duogce sy dong thuén cao, rat kho thyce hién. bay
van con la thach thirc 16m, 1a van dé ton tai sau nhiéu hoi nghi quoc té vé di truyen cay lua da
qua, dé ngudi ta c6 thé dong hoa duogc cac gen DR, thong qua su tiép can voi di truyén hién dai.



Nghién ctru nay cho thiy ngudn cac gen ndi sinh to ra kha trién vong cho cai tién gléng lta chiu
han, nhung cach tmg dung phai dugc t6i vu hoa trong timg truong hop riéng biét. Anh hudng
Cua transgene trong cac gen ching minh dugc chire ning ciia minh vé DR tly thudc rat 16m vao
nén tang di truyén cua gidng cho cu thé nao d6 (donors), khong thé noi rang tlly vao cac gidng
cay trong khéc nhau. Phuong phap “Map-based cloning” rat kho vi mirc do chinh xac cta danh
gi4 kiéu hinh trong mot quan thé 16n dé dong hoa mot QTL cta DR c6 anh hudng di truyén hep.

Nhitng gen tng cir vién d dugc cong bd 1a:

SNACL (PNAS 2006)
LEA3 (TAG 2007)

CIPK12 (Plant Physiol 2007)
bZIP23 (Plant Physiol 2008)
TIFY11a (PMB 2009)
GTL1 (PMB 2009)

SKIPa (PNAS 2009)

DSM1 (Plant Physiol 2010)
DSM2 ((Plant Physiol 2010)
10. ILAL (Plant Cell 2011)

11. bZIP46 (Plant Physiol 2012)
12. OsGH3-2 (JEB, 2012)

13. OsSROLc (JEB, 2013)

14. DWAL (PNAS 2013)

SNAC1 duoc kich hoat boi té bao ¢ chirc ning bao vé cay chdng lai kho han. Su thé
hién vuot trdi cia gen SNAC1 lam cho khi khong dong lai, khdng anh hudng gi dén quang hop.

Tai VLDBSCL, phan tich QTL quan thé BCyF, cai tién OM1490 / WAB880-1-38-18-20-
P1-HB va khai thac BAC clone 13A9 lién két vai RM703 / nst 9, chi thi RM201, RM703 / nst9;
Nguyén Thi Lang va ctv. (2013) d4 phat trién thanh cong cac giong thich nghi véi kho han ¢ giai
doan ma: OM6162, OM7347, OM7341, OM7345, OM8900

CoNoaAR~wWwNE

2-4. Chong chiu stress phi sinh hoc khac

Min, d6 doc nhéom, doc doc sit, thiéu 1an trong dat phén, nhiét d6 néng, ngap ung, v.v..
la nhitng stress phi sinh hoc c6 nhiéu thanh tyu trong ‘phan tich genomics, hién dang duoc ung
dung kha hi¢u qua. Khé khan 16n nhat 1a danh gia kiéu hinh trén nhiéu dia diém khac nhau dé
hiéu duoc twong tic GXE vo cing phirc tap. Trinh tu di truyén caa genome cay lGa nhu mot tiéu
chuin vang cho nganh genome hoc cia cac cdy mé cbc, vaoi 37.544 gen ma hoa protein (Sakai va
ctv. 2011). So sanh phuong phap “Genomewide selection” voi phuong phap “Marker-assisted
recurrent selectlon” trong cai tién tinh chong chiu stress nhur vay cho thay phwong phap méi
genomewide s& rat hitu dung cho chon tao gidng lua trong twong lai. Thach thic 16n nhét van 1a
noi dung danh gia kiéu hinh rat d6 so, phai co cong cu thich hgp nhu may quét laser ciia IRRI
hién nay dé giam cong lao dong va chi phi thi nghiém.

Zhikang Li va ctv. (2005) (CAAS, IRRI) da sir dung 260 vat liéu (trong d6 c6 OM1723
cua Viét Nam) tir 15 qubc gia dé thuc hién hdi giao véi IR64 va Teqing. Két qua thanh cong trén
nhiéu d6i tugng nhu chdng chiu khé han, min va sdu bénh hai.

2-5. Khai thac da dang nguén vt liéu di truyén trong cai tién gidng hia va vai tro
tin sinh hoc

Chwong trinh qudc té « Rice Annotation Project 1 » (RAP1) tir nim 2004, bao gom céc
noi dung: dat tén va cho ky hiéu thong nhat trong ngan hang dir lidu, nghién ciru genome hoc c6
tinh chat so sanh v&i genome khac, ing dung thanh tuu ctia genome hoc chirc ning.

Céc phan mém chuyén dung nhu Fgenesh, Genscan, Glocate, BlatRice dang dugc
khuyén khich sir dung dé tim kiém gen muc tiéu, sau giai doan giai ma gen cay lGa thanh cong
vang doi. Hién c6 69.002 loci dd dwoc du doan, va 40.557 loci chdng lap trén FL cDNA (trong
do, 6 3892 viing chong lap EST cua cay lta, va 3049 cua cdy mot 14 mam khac).



Phuong phap tim kiém mo gen muc tiéu (allele mining) ciing dwoc tap trung khai thac
locus méi hoac alen méi (Ebaka va Yano, Trung Tam nghién ctu tai nguyén genome cay lua,
Nhat) (http://www.rgrc.dna.affrc.go.jp)

B6 gen cua lta japonica da duoc cong bd voi tong s6 DNA trong lap thé (chloroplast)
chiém 0.04%, 134.551 cip base; trong ty thé bo chiém 0,13%, 490.669 cip base; trong nhan
chiém 99,84%, 382.151.,945 cip base. Tong sb cip base 13: 382.776.165. Pa hinh trong loai phu
indica dugc phan tich véi 2.500.000 SNP, trong d6 c6 160.000 insertions + 160.000 deletions,
vai trung binh 6,8 SNP/KD.

Ung dung ndy thé hién cu thé qua cong trinh cua Hei Leung va ctv. (2013) tai IRRI, trén
quan thé MAGIC trong nghién ciru di truyén va chon tao gidng lia. MAGIC 1a chir viét tat cta
“Multi-parent Advanced Generation Inter-Cross”. Tac gia thuc hién cac bo giéng MAGIC
trén dong rudng, voi muc tidu khang stress sinh hoc va phi sinh hoc. Thuc hién khao nghiém
Kién trac quan thé voi 634 SNP sites trén 12 nhidm sic thé ciy lua. Két qua c6 200 S4 indica
MAGIC lines va 8 founders (tu tai ban). Thuat toan kém theo phan tich nay da dugc hoan thién
(MAGIC va MAGIC Plus). Tuong tdc GXE trong khao nghiém ning sudt dugc phan tich bang
MAGIC Multi-Environment Trials (METS).




