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Tom tat

Céc loai cay md hinh nhu laa (Oryza sativa L.) hoac Arabidopsis thaliana c6 dac
diém di truyen giup ngu:(n ta de dang hiéu duoc cac loai khac. Viéc sir dung cay
mo hinh tiét kiém thoi gian, tlen bac khi so sanh cac dir liéu thong tin di truyén
glu:a cac loai ma Chung ta muon nghlen ctru. Ngu(n ta luon luén nhin manh viéc
két hop giita chon giéng truyén thong va chon giéng hién dai & murc d phén tur.
Cdng nghé sinh hoc chi 1& mot cong cu mai, déc luc dé nha chon glong thuc hién
thanh cong muc tidu chon giéng cua minh. Su phat trién cong cu mdi bao gid
ciing dugc thuc hién trén cdy md hinh, roi sau d6 méi ap dung trén dién rong. Ky
thuat doc trinh ty DNA (DNA sequencing) cﬁng Véy. Gan day ngudi ta dang hoan
thién ky thuat “editing”, “in silico sequencing”, . trén I0a, Arabidopsis voi su
hd trg déc lyc cua tin sinh hoc trong quan ly nguon dir lidu khong 16. Viét Nam
hoan toan c6 kha nang tiép can véi nhiing cong ngh¢ hién dai, néu ching ta c6
ngudn nhén lyc t6t va nhu:ng trang thiét bi can thiét. Cac tinh trang chong chiu séu
bénh véi gen khang bén viing, cac tinh trang chong chiu stress phi sinh hoc nhur
kho han, von rét phirc tap khi danh gia kiéu hinh c6 thé tim duoc giai phap tét, khi
ngudi ta biét st dung thong thao kho ngan hang dir liéu trinh tu cic genome sinh
vat cua thé gioi.

T khoa: cdy mo hinh, genome, k¥ thuat profiling, trinh ty DNA.

I. Din nhap

Dan s6 thé gioi sé tang tir 7 ty ngudi hién nay 1én dén 9 ty vao nam 2050. Cau hoi
dat ra rang: lidu ching ta s c6 du luong thuc hay khong? voi tbe d6 tang trung binh 1 ty
dan / 14 nam. Pau nim 2011, khing hoang lwong thyuc tré thanh ndi lo thuc sy cua toan
cau. Gia lwong thuc thé giéi ting dén dinh diém nhu n6 d4 tang trong 2008. Gia lia mi da
tang 50%, gia ngd tang 35%, gia bong vai tang 40%, gid lha gao tang 30% trong nam
2010 so vai 2009 (Mohanty 2010). bay 1a luc, hang tram tri¢u dan trd lai tinh trang
ngheo doi; sy khung hodng luong thyc dé va dang lam rung chuyen cac chinh phu trong
nhidu nudc dang phat trién, cac nudc xuat khiu cam hodc han ché ban thyc pham c6 hat
ra bén ngoai, thém vao do, hién twong mat dit ndng nghiép tai cac nudc dang budc chung
ta phai suy nghi: “lam thé ndo gitip dugc ngudi nghéo tt nhat”. Phién hop trong nim
2009 ciia cac nudc G8 da dat luong thyc bén canh khing hoang tai chinh toan ciu trong
danh séch cac hang muc phai duoc uvu tién théao luan. Ho dé hira hen s& dau tu 20 ty USD
cho ndng nghi¢p trong vong 3 ndm. Nam 2011, Chu tich duong nhiém cua cac nude G20,
Téng Théng Phap Nicolas Sarkozy, cho rang luong thye phai 1a vu tién s6 mot. Quy tai
trg “Bill and Melinda Gates”, quy tur thién lon nhit thé gioi, da tap trung vao muc tiéu
sitc khoe va phét trién néi chung, tap trung vé luong thuc va thuc phim cia thé gioi.



Trong Dién dan kinh té thé gi6i vao dau nam 2011, nha chinh séch Davos, va 17 cong ty
toan cu da ra tuyén bd vé nhitng quyét dinh lién quan dén tim nhin néng nghiép mai.

Thay ddi khi hau dang dién ra, thach thirc cang I6n cho nhan loai vé an ninh
lwong thuc va doi nghéo. Nam 2009, thé gioi chimg kién sy kién hon 1 ty ngudi doi do
han hén, I lut, V& roi vao tinh canh nghéo khé, dic biét tai Nam A va vling can sa mac
Sahara ctia Chau Phi. Tran li tan khdc tai Pakistan 2010 da dugc thé gioi hét strc quan
tam theo ddi, véi 2,36 triéu ha bi thiét hai hoan toan, tén that 281,6 ty rubee (Btru 2010).
Niam 2011, tinh canh nay v6 ciing bi dat tai Somali véi hinh anh tré em chét do suy dinh
dudng va doi. Pong Nam A dang hing chiu anh huéng La Nina khdc liét chua timg co
vao nam 2010-2011.

Nguoi ta da cb gang day nhanh két qua nghién ciru di truyén nhirng cay trong chu
lyc, nhat 1a ciy lua, dap ung phan nao cac giai phap luong thue trude mét va lau dai.
Nhirng su kién di truyén cdy laa quan trong gan day c6 thé liét ké 1a: (1) nim 2002 giai
ma bd gen cay laa loai hinh joponica va indica; (2) xay dung b chi thi SNP va phan tich
chirc niang gen elF4G khang bénh virus “tungro”; (3) di truyén tién hoa cua pathogen va
con trung gay hai chinh duoc cdng bd; (4) dong hda gen chiu ngap Sub-1 tir ngudn cho 1a
gibng Swarna cua An Do, Bangladesh (kha nang chiu ngdp 17 ngay); khai thac thanh
cdng gen SalTol diéu khién chiu min trén nhiém sic thé s 1.

Cac loai dugc stir dung 1a cdy mé hinh (model species) cé nhirng tinh trang di
truyén, sinh san hodc cac tinh trang quan trong khac d4 gilip cho nguoi ta hiéu 18 hon cac
loai khac (Phillips 2008, Okagaki va ctv. 2008). Boi vi n6 gidp cho ching ta tiét kiém
thoi gian, tiét kiém chi phi nghién ciru, nhd so sanh cac chudi trinh ty twong dong gitra
cac loai nghién ciru. Théng tin cua chudi trinh ty b gen cac loai cdy md hinh da duoc
luu trir co hé thdng va chia sé cho tat c4 moi noi trén thé gioi. Tin sinh hoc ra doi Va phat
trién v6i téc dd cuc nhanh tao rat nhidu thuan loi cho cac quoc gia dang phat trién nhu
Viét Nam dugc huong thy cong bang nhirng thanh tuyu vi dai trong linh vuc genomics,
proteomics.

I1. Bao ton tai nguyén di truyén 1a ngi dung quan trong

Ngan Hang Gen thé gisi dang luzu giit 572.029 miu giéng lua trong (Oryza satlva
va O. glaberrima) va khoang 23.000 mau lia hoang, tai 6 _ngan hang gen lon, tat ca ndm
& Chau A (http://rice.generationcp.org). Pa dang di truyén ciy lia s& co thé thoa méan
duoc muyc tiéu tao gidng thich ng voi bién d6i khi hau _thong qua chuong trinh “Gene
Mlnlng” (tim md gen). Céac nude déu dat ndi dung bao ton nhu vy nhu chién luoc phat
trién co ban quoc gia cho cong nghé sinh hoc va cach Mang xanh tuong lai.

Ban chit cua cong nghe di truyén tap trung vao 3 noi dung: Ngan hang gen
(gidng), cong nghé kha thi (chuyén nap gen, marker chon loc cai bién theo hudng an toan
thi du pm| promoter da chirc nang, v.v...), thuc hién céc cong nghé Ay dbi voi cac gen
diéu khién nhiing tinh trang mong muén.

Cong udc da dang sinh hoc d& duoc 126 qubc gia ky két, trong d6 c6 Viét Nam.
Hiép Uéc Qudc té vé Tai nguyén di truyén thuc vat cho Lwong Thuc va Néng Nghiép
(ITPGRFA) dugc ky ban hanh vao nam 2001 va thuc sy ¢6 hiéu luc vao ngay 29-6-2004.
Dén 31-8-2010, ¢6 125 qudc gia thanh vién chip nhan cac didu khoan cua Hiép udc ndy.
Thé giéi hién c6 1.700 Ngan hang gen, trong d6 11 Ngan hang thuéc CGIAR vé6i 650.000
mau gidng duge bao quan ex-situ. Trung TAm bao quan ex-situ 16n nhat 1a Global Seed
Vault ¢ Svalbard, Na Uy.




Vige tim kiém, phat hién gen qui hiém phuc vu cho an ninh lwong thyc va dé ra
c&c giai phap tot ddi voi bénh khlem dudng dugce khuyén khich.

Pa dang genome va nguon gdc ciia genome duoc dua trén co so di truyen tlen hoa
theo nghién ciru ciia Pai Hoc Indiana, Hoa Ky (Lynch va ctv. 2010). Di truyén quan thé
thiic ddy sy phét trién hodc 1am mét di genome cua loai sinh vat nao do trén trai dat, ty
thuoc vao: (1) sé gen / loai sinh vat; (2) tinh chit da dang cuia ving diéu tiét trong
genome; (3) hién tuong “intron proliferation” hay “spliceosomal” trong nhén; (4) hién
tuong transposon va retrotransposon. Qui md cua quan thé thuong tuong quan nghich voi
kich thudc cta sinh vat. SO lwong intron trong mot gen tién dan dén gidi han tai qui mo
intron nho nhat (Lynch va ctv. 2010).

Linh vyc di truyén quan thé da cong bd nhiéu mé hinh toan hoc mai giup ich cho
nghién ciru di truyén ciia ngudi, voi cong trinh ciia GS Bruce Weir, DH North Carolina,
USA, va cua TS Lindahl, BPH Dallas, Texas, USA (Biru 2003).

I11. Genome cdy m6 hinh Oryza sativa va Arabidopsis thaliana

Trinh ty di truyén cua genome cdy lGa nhu mot tiéu chuan vang cho nganh
genome hoc cua cac cdy mé cdc, vai 37.544 gen ma hda protein (Sakai va ctv. 2011). Ban
thao b gen cay lla d4 duoc giai ma thanh cdng vao nam 2002. Trinh ty DNA chét luong
cao cua genome cay lia chiém 95%, vai d6 I6n phan tir 389 Mb, pha trén tat ca céac vai
nhiém va 2 tdm dong cua 12 nhiém séc thé. Kurata va ctv. (1994), Sasaki va ctv. (1996)
d4 cong bd dau tién quang di truyén c6 do 16n 330 kb chira 883 trinh tu gen trén tap chi
Nature Genetics, duoc xem cong trinh d6 s nhét luc biy gid, 1am chuan cho cac qui trinh
nghién ctru trinh tu sau nay.

Bang 1: Lich str nghién ctru trinh tu b gen cay lua

Nam Noi dung
1985 Xac dinh ndi dung hgp tac trong ISRG 1985
1989-1999 Rockefeller Foundation tai trg chuong trinh CNSH cay lla
1988 Ban d6 di truyén véi 135 RFLPs
1994 Ban d6 di truyén véi 1385 RFLPs (PH Cornell vd RGP Nhat)
2002 Ban d6 ¢ 6591 ESTs trén co s& YAC contig
2002 Cong bb ban thao vé giai ma trinh ty genome cay lda indica
2003 Tao ra duoc thu vién cDNA c¢6 chiéu dai phan tir day du voi
28.000 cDNAs
2004 Hoan tét viéc giai ma trinh tu genome cay lda thong qua cong
trinh caa Nhat, IRRI, Trung Quéc + hai cong ty 16n Monsanto va
Syngenta
2008-2010 Dy 4n OMAP do Rod Wing dan dau dA tién hanh viét lai chi tiét
trinh tu (DNA resequencing) trén céc loai lia hoang, dé so véi
trinh tu gbc

Vién Genome hoc Arizona, My, d4 béo céo két qua cua Du &n “Oryza Map
Alignment” (OMAP) nhu mot ngudn nghién ctru genome méi trong ching Oryza. OMAP
méi duoc tién hanh 2 nam, nghién ctu su tién héa caa bo gen cay lda, thic diy dong hoa
cac vi tri quan trong trong ban do gen cay lda, cu thé thanh 1ap dwgc 12 thu vién BAC véi
khoang 1000 Mb cua chudi trinh tu “BAC end”, xay dung duoc ngan hang di liéu




“SnaPshot” cho 12 thu vién. Trong do, nhidm sic thé sé 3 cua cay lia da dugc chi tiét
héa nhiéu nhat (Rod Wing 2005). Nhidm séc thé s6 3 cua cay lia dugc chon lam muc tiéu
xem xét dau tién va co két qua budc dau, so sanh giira O. sativa va O. nivara [Genome
Research 15:1284 (2005)], so sanh gitra lta va ng6 [Plant Cell 17:343 (2005)]

Vién Lia Qubc Té (IRRI) dé xac dinh duoc nhitng alen c ich trong co ché ty bao
V¢, phuc vu muc tiéu tao giong lba c6 gen khang VG pho rong d6i vai ray nau, bénh dao
on, bac 14, bénh do virus. Pay la nhitng thong tin rat can thiét cho Viét Nam trong chién
lwoc tao giéng I0a khang ray nau va bénh vang lun. C6 11 gen tu vé da dwgc doc trinh tu
trong ngan hang gen khang bénh dao &n. Nhirng gen nay biéu thi mac do ly tuong vé
SNP tai vung upstream véi qui mé 1 kb (Leung 2008, Leung va ctv. 2001).

Trung Tam nghién ciu quédc gia vé cong nghé sinh hoc thuc vat, New Delhi, An
Do d4 so sanh genome gitra cdy lGa va lda mi, nhu mot cdng cu dé khdm phé gen muc
tiéu. Ho da so sanh duoc 56.298 gen cay lda vai 39.813 “unigene contig” caa lda mi dudi
dang EST, phan lap duoc 7.241 gen dong dang giira lda va lda mi (Singh va ctv. 2007).

Phin mém chuyén dung nhu Fgenes hay con goi 1a SoftBerry da tré nén quen
thudc trong chi thich trinh ty (http:/linux1.softberry.com/berry.phtml). N6 dang duoc
khuyén khich sir dung dé tim Kiém gen muc tiéu, sau giai doan giai ma gen cay lda thanh
cdng vang doi. Hién c6 69.002 loci da dugc du doan, va 40.557 loci chdng Iap trén FL
cDNA (trong dé, c6 3892 ving chdng lap EST cua cay lda, va 3049 cua cdy mot 1a mam
khé&c).

Phuong phép tim kiém moé gen muc tiéu (allele mining) ciing duoc tap trung khai
thac locus mai hoac alen magi (Ebaka va Yano, Trung Tam nghién cau tai nguyén
genome cay lda, Nhat) (http://www.rgrc.dna.affrc.go.jp)

Mot consortium da duoc hinh thanh tir 2002, d6 la “Rice Functional Genomics
Consortium”, danh dau mot sy kién mai trong lich st nghién ciru di truyén cay lda. Vién
nghién ctu vé genome hoc cia My (TIGR: The Institute of Genome Research)
(http://rice.tigr.org) da bao cao viéc thuc hién du an “TIGR Rice Genome Annotation”.
Ho cong b mot két qua khong 16 vé ngan hang dit liéu cac chd thich trong genome cay
lda, ky hiéu “TIGR Osal DB”. Quy Khoa Hoc Québc Gia cua My d tai tro cho du &n
nay hoat dong. Viec xay dung cac mo hinh gen trong Osal da dugc thyc hi¢n trén 3.898
BAC clone. Cac phan mém dé dy doan gen can cha y la: Fgenesh, GenMarkHmm,
GenScan, GenScan+, GlimmerM. Ho d& tao ra nhitng phan tur gia (pseudomolecules) trén
12 nhim séc thé cay lda, véi day du cac chl thich, cac théng tin quan trong cho cac nha
khoa hoc. Ho da ching minh céc su kién bang cDNA va EST c6 chiéu dai phan tir day du
trong cd&c mé phong cua ting gen muc tiéu. Thong tin nay cd trén trang web
http://rice.tigr.org, véi mat d6 5,7 kb / gen néu thuc hién theo trinh tu thi cong va 6,2 kb /
gen theo trinh ty ctia TIGR (Bitru va Lang 2008).

Genome hoc (genomics) 1a mot nganh hoc méi, mot md hinh méi bao gom cac
ndi dung vé chudi trinh tu di truyén cua genome, su thé hién gen, chirc nang caa mdi gen,
hoat dong c6 hé théng cua cac gen twong tac véi nhau, phan tich tinh trang phic tap. Cay
la 1a mot genome cd tinh chat tham khao cho cac genome cay trong khéc, hién duoc
toan thé gigi tap trung nghién ctu nhiéu nhit nhu genome ngudi va genome cay
Arabidopsis thaliana. N6 mang tinh chat “reference allele” (alen tham khao), rdi tir tinh
chit alen tham khao dén genome tham khao, véi sy kién lich st rat phong pha vé: mé ta
cac dot bién, ban d6 lien két gen, di truyén té bao cay lua. Cong trinh caa Ahn va
Tanksley (BPH Cornell) vé ban d lién két gen c6 tinh chat so sanh vao nim 1993 la cot




mdc lich sir. Tir 1999, ¢6 Gido Su Mike Gale va ctv. thugc Pai Hoc Cambridge, Anh
qudc, d4 dua ra khai niém “synteny” giita genome cay lGa, ké, mia, cao lwong, bép, l0a
mi, kiéu mach, bang cac vong tron dong tim biéu thi su dong dang ciia gen muc tiéu
(Gale va Devos 2002). Nguoi ta d4 thiét 1ap thanh cong ban dd so sanh théng nhat trong
genus Oryza véi 11 loai 10a hoang trong du an OMAP. Tinh chit da dang duoc khing
dinh tir ngudn to tién. C6 22% gen thong nhit véi té tién cua cay ngd hién nay, nhung
ngudi ta khéng tim ra trén cay lda.

IV. Tir “genomics” dén “functional genomics”

Dy 4n qudc té Vé doc trinh ty b gen cay lua dugc phat dong tu thang Hai 1998,
v6i ké hoach s& hoan tat trong 10 ndm (Wang va Leung 1999). Thyc té, genome cay lla
c6 khoang 170 Mb cua tong s6 430 Mb d4 duoc hoan thién trong 5 nim dau tién. Dén
2002, noi dung theo ké hoach da duoc thuc hién xong. Thang Giéng 2001, tap doan
Syngenta cong b viéc hoan thanh doc chudi ky tu genome ciy lia, véi khoang 50.000
gen. Trung binh mdi gen c6 khoang 3.000 bp. Nhung gen c6 chirc nang 1a con s6 bao
nhiéu, rat kho biét. Mot nganh hoc méi ra doi: "genome hoc vé chirc ning", v6i thuat ngi
qudc té "functional genomics".

Nguoi ta lgi dung hién tuong mat doan ciia mot gen nao dé do dot bién béng
phéng xa hay hoé chit, trén nhidm thé dé xem xét chirc ning ciia gen cay lia - véi thuat
ngtr "deletion mutant” (Leung Va ctv. 2001).

Mot consortium quoc té duoc to chic tai Nhat, d hoach dinh mot du an hoan
chinh chudi ma di truyén cdy laa trong nim 2004, véi sy phan cong rd rang cho ting
quf')c gia thanh vién, mdi nudce nhan hoan chinh trén 1 hozc vai nhidm thé trong 12 nhidm
thé cua bo gen cay lGa, dimg dau 1a Tesuo Sasaki. Cong nghé tao cac "microarray" hay
"gene chips" dugc phat trién rdt nhanh v&i sy phat trién cia chi thi SNP (single
nucleotide polymorphism).

Viéc hoan thanh ty dién genome hoc vé churc nang da dién ra trong vong 10 nam.
Co6 50.000 gen duogc biét, nhung chic nang cia moi gen thay d6i tuy theo giéng laa st
dung, boi vi nén tang di truyen cua m01 giong lua khong giong nhau. Ngan hang gen cua
IRRI hién bao quan 111.000 miu gidng 1a mot ngudn tai nguyén vd cling qui gia cho loai
ngudi. Cac thanh vién cia Rice Functional Genomics Consortium d4 so sénh: "Gidng
nhu mot bai tho dwoc cdu thanh bai cac tir duge sap xép mot cach hop 1y va nghé thuat,
su sdp xép trat tu cac gen vdi tinh sang tao cua thién nhién d4 hinh thanh mot sy da dang
vé chirc nang. Mot chuong trinh cai tién giéng lta thanh cong doi hoi chung ta biét cach
st dung that tdt tu dién genome hoc nay”. Hién nay, hé théng mang NCBI lam tang thém
rat nhiéu tién ich cho viéc so sanh trinh ty gen, thong qua cong cu BLAST (basic local
alignment search tool).

Trong genome hoc vé chirc ning, c6 hai cong cu chinh: (1) phan tich su thé hién
toan bo genome, (2) tao ra sy dot pha gen mot cach hé théng (lam mat chuc nang hodc
gan thém chirc nang).

Phét trién trén co so k¥ thuat "microarray", v&i sy hop tac cia hai tap doan lon
Affymetrix va Syngenta, ngudi ta d4 sang tao hon 20.000 probe phuc vu tim kiém va xac
dinh khoang 20.000 gen muc tiéu, véi kha ning thuong mai héa rat trién vong. Ngudi ta
con nghién ciru "gene profile” (phd gen) v6i cong nghé mai co tén goi 1a SAGE (viét tit
tir chir "serial analysis of gene expression"), bao gdm 10.122 "tags" d& duoc phan tich,
twong ing voi 5.921 gen muc tiéu (Biru 2002).



Ky thuat dot pha gen (gene disruption) dugc thyc hién trén 4 loai hinh nhu sau:

(1) Tao ra bd suu tap cac dong dot bién mit doan do IRRI thyc hién. Trd ngai chinh
ctia hoat dong nay Ia rat kho xac dinh gen do nhiing han ché ciia n6 vé danh gia
kiéu hinh, vi khdng c6 "tag".

(2) Stir dung retro-element "Tos-17" do nhom cua Hirochika tai Nhat, thong qua nudi
cay mo. Tos-17 thé hién hoat dong chuyen vi rat tot & ving ¢6 nhiéu gen muc tiéu,
va nd ciing dugc sit dung dé tao dot blen xen doan (insertion). Thuan lgi ctua
phuong phap nay la ching ta c6 thé trong trén rudng mot cach dé dang, vi do
khong phai 1a cay lla chuyen nap gen

(3) Tao cac dong dot bién xen doan tir ngudn chuyén nap truc tiép T-DNA, hoic
chuyén nap yéu to chuyén vi (transposon) cua cay bap Thuéan loi cua phuong
phép nay Ia tinh 6n dinh cua xen doan, s6 ban sao thip, kha ning co ciy trong dé
danh gia kleu hinh ngay lap tic. Trd ngai cta phuong phap nay la cay chuyén nap
gen, nén trong khao sat trén dong ruong gap nhiéu phién toai hon

(4) Suu tap cac dong dot bién cay lta duoc danh déu boi Ac-Ds cua cay bap. Thuin
lgi cia phuong phap nay la s6 dong duogc han ché lai rat it dé phuc vu cho viée
hinh thanh ban d6 di truyen ¢6 anh hudng xen doan, ké dén, dot bién co thé dugc
dao lai nho sy di chuyén cua transposon ra khoi vi tri xen doan ctia no.

Thé gioi kéu goi sy hop tac qubc té manh m& hon nita vé Chirc Néng Genome
Hoc s& dién ra vao niam 2020. Noi dung duoc thao ludn voi thudt nglt “comparartive
genomics”. Nguoi ta xem d6 nhu phuong phap day tlem nang giup chung ta hiéu duoc
lich str tién hoa loai va (g dung c6 hiéu qua trong cai tién glong cy trong.

V6i sy phong phu ctia chi thi ESTs va SNPs; nhiéu Vién nghién ciu qudc té da
hop tac dé xem xét thanh phan “Genomewide SNP” trong du nhdp gen muc tiéu tu la
hoang vao IGa trong. SNP 1a nén tang cia GWAS (genome —wide association). Ngudi ta
cong bd ~160.000 SNP loci chit lugng cao bang phuong phiap “density oligo array”
théng qua 20 miu gidng laa trong. Cé khoang 200 kb “linkage disequilibrium” trong loai
phu indica va >500 kb trong japonica; dat trung binh 597 SNP marker trén mot doan dai
phan tir 1 kb (McNally va ctv. 2009); dit liéu nhu vay s& rat tot cho phan mém Rice
Annotation hoat dong (http://www.oryzasnp.org), rat hitu dung cho k¥ thuat editing, ky
thuat profiling, hinh thanh ban d6 in-silico. Cng trinh khoa hoc ndy mang tinh chit lich
sir trong chirc nidng genome hoc, tim kiém chirc ning cic gen muc tiéu trong cai tién
gidng chdng chiu stress sinh hoc va phi sinh hoc tir ngudn vat liéu hoang dai va ban dia.
Téng s6 SNP hién duoc théng ké gan 2 triéu chi thi chit lugng cao (Xuehui Huang va
ctv., tai liéu chua in 4n). Udc khoang 86.000 SNPs dinh vi trong viing ma hoa (exon),
Vi ty 1&¢ SNP di dong : SNP twong dong 14 1:1 trong bo gen cay mo hinh Oryza. Udc
khoang 2,7% céc gen cua cy laa can phai duoc thay d6i nho chithi SNPs trén nhiing
codon cua day d6i ma (Huang va ctv., tai liéu chua in 4n).

O Trung Qudc, thong qua phan tich microarray voi chi thi SNP, “profile” biéu
hién gen OsPP2C1 dugc ghi nhan va dugc xac dinh bang real-time PCR. Hai tap hop cac
dit lidu nhu vay rat tring khop nhau, diéu iy khing dinh rang gen nay la gen c6 tinh chat
nhay cam dbi v6i nhidu stress (multi-stress sensitive gene) trong cay lda (IAS 2011).
Xem http://www.academicjournals.org/AJB/abstracts/abs2011/20Jul/Jiang%20et%20al.htm

V. Thanh tyu va Théch thirc & Viét Nam
V-1. Thanh tyu



Nhing hoat dong dau tién biéu thi rd nhit trong bao ton quy gen Va chon tao
gidng Iua. Chi thi phan tir AFLP, SSR d4 duoc sir dung phd bién trong nghién ctru da
dang di truyén cdy lta (Oryza sativa L.) (Buu va Lang 1999, 2002, 2010b; Thanh va ctv.
1999), Diing va Sano (1999) d4 coéng bb da dang di truyén cia hoat dong diéu tiét gen
waxy.

Dong hoa gen muc tiéu nho BAC clone duogc thuc hién trén gen Xa-21, Bph-10
(Lang va Biru 2003). Gan day, gen gia dinh diéu khién tinh chéng chiu han trén nhiém
sic thé s6 9 ciing duoc dong hda (Lang va ctv. 2010) trén co so thanh lap thu vién BAC

cua Vién Lua BDBSCL.

Chon giéng nho chi thi phan tir da duoc ing dung ké tir 1995 v6i chi thi dua trén
PCR nhu RAPD, AFLP, STS, microsatellite nhim xét nghiém sy co mat ciia gen muc
tiéu trong bé me va con lai dang phan ly. K§ thuat “fine mapping” la chia khda trong
chién lugc con loc Mot cach than trong cic kiéu gen mong mudn chinh xac. Vién Lia
PBSCL (CLRRI),Vién Di Truyén Nong Nghiép (AGI), Vién Cong nghé Sinh Hoc Qudc
Gia d4 tap trung chién lwgc ndy va thu hoach thanh cong ddi voi gen khang ray nau,
(Lang va ctv. 2003, Oanh va ctv. 1999, Huyén va ctv. 1999), bénh dao 6n (Lang va Btu
2002, Nghia va ctv. 1999, Quang va ctv. 1999, Huyén va ctv. 1999), bénh bac 14 vdi gen
xa-5, xa-13, Xa-4, Xa-7, Xa-21 (Lan va ctv. 2003, Buu va Lang 1998).

Gen diéu khién mui thon fgr dwoc phat hién nhd microsatellite théng qua k§ thuat
“fine mapping” trén doan phan tir lién két chat véi RG28 cua nhiém sic thé sb 8, va ap
dung MAS dé chon dong lai c6 fgr (Biru va Lang 2003). Gidng OM6162, OM4900 duoc
phét trién thanh cng ra san xuit bang phuong tién nay.

Gen muc tiéu tur loai lua hoang dugc du nhap thanh cdng vao IL'Ja‘tr(A)ng thong qua
k¥ thuat ctru sdng phoi mam (embryo rescue). Thao tac trén nhiém sic thé duoc thuc hién
thong qua ky thuat FISH (fluorescent in-situ hybridization) khi lai véi lua hoang. Gidng
dan xuét tir laa hoang Oryza rufipogon c6 ngudn gbe tir dat phén ning & Tram Chim,
Pong Thap Mudi 1a AS996 (IR64 x Oryza rufipogon) da duoc st dung 1am vat liéu trong
cac chuong trinh lai (Btru va Lang 2003)

Phan tich QTL (quantitative trait loci) c4c tinh trang s lwong nhu chéng chiu
kh6 han, man (Biru va ctv. 2003), chdng chiu thiéu 1an (Lang va Biru 2005), chéng chiu
d6 doc nhom (Bay va ctv. 2003), chong chiu do doc sit (Lang va ctv. 2010b). Twong tac
GxE dugc tinh toan trong phan tich QTL cac tinh trang chdng chiu véi stress phi sinh
hoc, van con Ia théch thirc 16n cho nha chon gidng. ‘ ‘

Céc nghién ctru chng chiu han trén co s& kiéu hinh cua ré dé xay dung ban do
QTL ciing dugc quan tam (Thanh va ctv. 1999, 2003, Lién va ctv. 2003)

Nghién ciru tinh trang chdng chiu min trén 6 kiéu hinh: SD (ngay song sot), chiéu
dai chdi, chiéu dai ré, khdi lwong chdi, khdi lugng ré, ham luong K va Na, ty 1& Na/K da
duogc phat trién dé hinh thanh ban dé QTL, tir d6 nhiém sic thé sé 8 d dugc tmg dung dé
tim gen muc tiéu tao ra giéng lua chiu man & PBSCL (Lang va ctv. 2001, 2003; Tuin va
ctv. 1999).

Nudi ciy tai phan dé dugce khai thac thanh cong dé tao ra dong dong hop tir nhanh
trong ky thuat vi nhan giéng va duy tri dwoc 80% wu thé lai F; (Bong va ctv. 2000;
Luong va ctv. 1999; Van va ctv. 1999, 2003; Linh va Nhi 2003).

Ap dung nubi cidy mé trong chon giéng lta c6 kha nang chiu dugc nhiét d6 cao
(Tam va ctv. 1999, 2003), tao ra gidng lua lai hai dong (Minh va ctv. 1999).



Vién CNSH d4 khai thac thanh cong bién di s6 ma dé tao ra kiéu gen khang vi
nim gy bénh dao 6n Magnaporthe grisea in-vitro (Bay va ctv. 1999).

Gen Xa-21 da dugce chuyén nap thanh cong vao giéng lna VL901 (Phuong va ctv.
1999), vao gidng lia IR64, KDM 105 (Bdng va ctv. 1999).

Viéc chuyén nap gen muyc tiéu vao cay lia thong qua Agrobacterium da duoc tiép
can rat sém. Chirc ning cta vi tri cre/lox — hé thong tai to hop dic biét dé cit roi mot gen
nao d6 da dugc tmg dung dé tao “DNA sach” (Cuc Hoa va ctv. 2000). Cac gen Xa-21, Bt,
GNA, Chitinase, Beta carotenoid d duoc chuyén nap thanh céng vao dang hinh indica
genotypes (Cuc Hoa va ctv. 1999, 2003; Loc va ctv. 2001). Chi thi chon loc (selectable
marker) d duoc cai tién theo hudng an toan sinh hoc, dugc ap dung trong sy kién tao ra
giéng Iia vang giau vitamin A, d6 1a gen pmi véi qui trinh chon loc trén méi truong
duong mannose, théng qua xét nghiém huynh quang (Cluc Hoa va ctv. 2002, 2003).

Chinh phu da ban hanh Quyét Dinh 188/2005/QD-TTg vé day manh va phat trién
Ung dung cong ngh¢ sinh hoc, va Qb s6 11 (ngay 12-1-2006) phé duyet chuong trinh
trong diém cong nghé sinh hoc trong linh vuc néng nghiép va phat trlen nong thon dén
nam 2020. B¢ la nhirng van kién quan trong cho nghién ctru va phét trién genome hoc va
chirc nang genome trong cai tién gidng cay trong ndng nghiép. Cay lda van 1a cdy mo
hinh dang tin cay nhat.

V-2. Thach thirc & kha ning nghién ciru ¢ Viét Nam

e Phin l6n co ché chdng chiu véi thay d6i khi hau hién nay trén co so sinh Iy hoc cua
cay trong dang duogc tap trung nghién cru voi su pho1 hop gitra cac nha sinh ly, sinh
hda, di truyén, chon giong. Nhung ddy 14 linh virc rat khd, mot sd co ché chéng chiu
van chua dugc biét 10, mdc du nguoi ta da phan tich sy kién ¢ mirc do sinh hoc phén
t. Vige cai tién glong c6 nang suat cao két hop v6i kha nang chong chiu stress nhu
vy van dang dién bién rit cham, vi nhiing kién thirc co ban vé di truyén va sinh ly
thuc vat con han ché, k¥ thuat thanh loc rat phtrc tap va tdn kém. Co ché diéu tiét ap
suat thém thiu va qua trinh nhan tin hi¢u cua stress do khd han, man, va lanh tuong
do1 gidng nhau ve nguyén tac chung. Tuy nhién, su truyén tin hiéu va nguyén té diéu
tiét cis cia mdi sy kién rat khac nhau, trén timg moi truong ngoai canh khac nhau. D6
14 diéu ly tha trong ty nhién.

e An ninh luong thuc dit ra trong diéu kién dat néng nghiép han ché, ngudn nudc ngot
khan hlem nhiém mdn tram trong hon, nhi¢t d6 nong hon. Ban d6 gen (QTL) s& 1a
yéu cau trude hét cho phan tich di truyén tinh trang chong chiu céc stress phi sinh
hoc, dong thoi nd ciing 12 tiéu chuan trong chon giéng cay trong hién dai. Tham canh
lam gia tang viéc duing héa hoc 1am mét can bang sinh hoc trén dong rudng, sdu bénh
dién bién phirc tap hon, dan dén hién twong phat trién kém bén viing.

e Dan sb tang, voi san luong luong thuc phai tang gap d6i vao 2050 so v&i 2000. Pham
chit dinh dudng la chién Iugc can phai tiép can. Vi khau phan it, nhung ning luong
cao, dinh dudng tét s 12 101 gidi cia tuong lai.

e Viét Nam hoan toan c6 kha nang tiép can voi genome hoc hién dai, trén co so hgp tac
that su va dugc dau tu dang muc. Cai thiéu 16n nhit cua Viét Nam hién nay khong
phai 1a chién lugc ma 1 chinh sach khuyén khich va thoi biéu hanh dong (agenda).
Céc tinh trang chdng chiu siu bénh v&i gen khang bén viing, cac tinh trang chong
chiu stress phi sinh hoc nhu kho han, von rat phtrc tap khi ddnh gia kiéu hinh, nguoi



ta van co thé tim duoc giai phap t6t, khi biét sir dung thong thao kho dit liéu cac chudi
trinh ty loai sinh vat cua theé gidi thong qua phuong tién tin sinh hoc.
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ENGLISH ABSTRACT

MODEL PLANT GENOME SEQUENCING & CROP BREEDING IN VIETNAM
- A case study of Oryza sativa L.

Bui chi Buu and Nguyen thi Lang
Model species have genetic, reproductive, or trait-related characteristics that facilitate the
understanding of other species. Rice (Oryza sativa L.) has been considered a model species as
well as Arabidopsis thaliana. The use of model species saves time and is cost-effective as
compared to develop similar information across all species of interest. Rice, the world’s most
important food crop, is the primary staple for the poorest people. All efforts to overcome poverty
must include a rice component. Increased productivity through plant tolerance of flooding,
drought, and salinity will help reduce poverty and provide farmers with option. New ideas are
really tested with model species. Sequencing costs have decreased by three orders of magnitude
over the past decade allowing species with larger genomes to become model species with novel
approaches of “editing”, “in silico sequencing”, v.v... in rice genome. To further understand intra-
specific variation and facilitate genetic improvement of rice, a comparative genomics approach
will be necessary to make a more integrated and detailed map that collects all kinds of
genetic variations. The significantly differential transcriptional activity genes were also
detected between two subspecies (indica and japonica). Knowledge of the full genome
sequence is clearly just the beginning and work now will turn to elucidating all of the genes and
the hard work of defining their function. In Vietnam, elucidation of the association between
nucleotide changes and phenotypic changes has been a big challenge in the molecular
genetics and breeding of rice. The efforts have revealed new opportunities to accelerate
both the genetic dissection of complex traits and the integration of genomics with rice
breeding.



