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Cong nghe sinh hpc (CNSH) la mpt tap hpp cdc nganh khoa hpc va cong nghe (sinh hpc phan tff, di tmyen 
hpc, vi sinh vat hpc, sinh hoa hpc, thdng ke sinh hpc, tin hpc iing dung, v.v...) nham tao ra cac qui trinh cong 
nghe khai thdc 6 qui mo cong nghiep, de san xuat cdc san pham co gia tri phuc vu ddi song, phdt trien kinh 

te xa hpi va bao ve moi trtfdng. 

Hien nay, CNSH thtfdng dtfdc the hien thong qua cong nghe vi sinh, cong nghe te bao va mo, cong nghe 
enzyme va ky thuat di tmyen 

Cong nghe sinh hpc la mot trong nhiibg mui nhpn dot phd trong Enh vtfc y khoa, nong nghiep, moi trtfdng, v.v... 

Nhilng n6i dung v^ uTng dung cong ngh§ di truyin dang drfrfc chu y la: 

1. Da dang sinh hoc: Cong viec dau tien ngtfdi ta phai lam do la bao ton ngan hang gen. Cong nghe tai td hdp 
DNA da dtfdc quan tam uhg dung vdi stf chii f d nhiing ntfdc ma da dang sinh hpc con phong phu, nhtfng co nguy 
cd hi xdi mdn quy gen nghiem trpng, trong do co Viet Nam. NhiJiig vat Ueu di tmyen la giong ban dia (landraces) 
va cdc loai hoang dai (wild species) dang dtfdc quan tam hdn bao gid het. Phan tich mffc dp da dang di tmyen cho 
phep chiing ta khai thdc mpt each hdp 1;̂  nguon tai nguyen nay vdi nhiing muc tieu cai tien giong cay trong ro rang. 
Viec quan If database trd nen thuan tien hdn, nhd tien bp rat to ldn ciia cong nghe tin hpc. 

Gen muc tieu hay "candidate genes" doi vdi nhi&ig tinh trang mong mudn la mpt Enh vtfc hien dang dtfcfc khai 
thac. Vdi phtfdng tien xde dinh "gene profile" va ky thuat "aUele mining", nhan loai co the tien rat xa trong quan ly vd 
khai thdc nguon tai nguyen di tmyen thtfc vat, ma chiing ta da ton rat nhieu tien bac va thdi gian de bao quan chiing. 

Ngoai ra, ngtfdi ta con tao ra nhiing quan the dtfdc sff dung trong ky thuat "mapping" cdc gen muc tieu nhtf 
DH (ddn boi kep), hoi giao cai tien (AB), can giao tdi td hdp (RIL), quan the gan nhtf dang gen (RIL). Ttf do, chien 
Itfdc "map-based cloning" da dtfdc khuyen khich phdt trien nhtf mpt nganh chinh trong nghien ciiu "genomics". 

2. Ky thu§t cloning: Stf phat trien cdc vectd sinh hpc nhtf plasmid, lambda, cosnud, YAC, dac biet la BAC da 
tao dieu kien thuan ldi cho ky thuat "cloning" cdc gen muc tieu, lam da dang phtfdng phdp tiep can vdi nhffng tien 
bp khdc nhtf quan Iy cdc thtf vien DNA, cDNA, thiet lap nhiiiig cong thffe chuyen nap gen (gene constmcts). 

Cau h6i dat ra cho cac ntfdc dang phdt trien la: 

"LAM THE N A O DE NHLfNG T H A N H TlTU M 6 I NHAT VE CNSH C6 THE DlJOC HOA NHAP VA 
TAO DLfOC S\J CAN XLfNG TRONG DAU T U v b l P H U O N G PHAP NONG NGHIEP TRUYEN THONG ?" 

* Nhiftig quoc gia dang phat trien nen co mpt chinh sach va mpt ke hoach r5 rang trong nghien cffu CNSH. 

* Tang ctfdng hdp tdc giffa cdc ntfdc dang phat trien vdi cdc vien nghien ciiU quoc te (ke ca ttf nhan) d nhiing 
ntfdc cong nghiep. 

* Tao ra cd che hap dan ttf nhan tham gia thong qua tuyen tmyen ve hieu qua cua CNSH trong giai quyet 
nhiing van de then chdt ddi vdi nong dan ngheo (Cohen vd ctv. 1998). 

Lich sff cdeh mang xanh CNSH tren the gidi vtfa qua cho tiiay, ban dau chiing dtfdc hinh thanh ttf tien dau ttf 
ciia Nha ntfdc, sau do nhiing cai bien ve di tmyen phan ldn do tien dau ttf cua ttf nhan, vdi nhiing hoat dpng dich vu 
nong nghiep rat tich ctfc va nang dpng. Nhtf vay, chiing ta phai co nhiing dieu chinh co tinh chat dinh htfdng ve 
"partnership" giffa Nha ntfdc va ttf nhan, cai tien moi quan he nay mpt each tdt nhat. (Hien d My cd tdi 1300 cong 
ty CNSH, dgt doanh thu khodng 12,7 ti USD. du kie'n se tdng len 34 ti USD vdo ndm 2006). 



Bdng 1: Ky thudt CNSH dugc dp dung ddi vdi mi cdc d nhiing quoc gia dang phat trien (ISNAR 1998) 
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3. Chon tao gio'ng nhof marker phan tuf (MAS = marker aided selection): la mpt chien Itfdc dtfdc the gifii 
iing hp tff 1995. Cdc ntfcic dang phdt trien co the iing dung ky thuat nay vdi nhiing marker dtfa tren cd sc( PCR de 
ddnh gid kieu gen ciia tinh trang muc tieu. Sau do, chung ta so sdnh vdi ddnh gia kieu hinh de tim ra mtfc do chinh 
xac ciia phtfdng phdp. Dieu quan trpng co tinh chat quye't dinh ciia chien Itfdc nay la chung ta phai thtfc hien ky 
thuat "fine mapping" thtfdng xuyen va chpn marker co ket qua ky thuat cao, thi du nhtf microsateUite markers. C! 
Vien Lua DBSCL, chiing toi da dp dung tie'n bp nay trong nghien cffu giong lua khdng ray nau, benh dao on, benh 
bac Id rat thanh cong. 

4. Khai thac lai xa: 6 cac ntfdc dang phdt trien, chiing ta van co tiie khai flidc chuyen cdc gen muc tieu ttf lua 
hoang sang lua trong, nhd ky tiiuat cflu phoi, neii 2 bp genome khong ttfdng tiiich cho ky thuat lai cd dien. Trong 
CNSH, ngtfdi ta da phdt trien ky tiiuat FISH (fluorescent in-sim hybridization) de xet nghiem d mtfc dp nhiem sac 
tiie khi lai giffa Iiia trong vdi lua hoang. Vien Lua DBSCL cung da tiianh cong khi du nhap gen muc tieu ttf quan the 
Ma hoang Oryza mfipogon d Dong Thdp Mtfdi vao IR64 de tao ra giong Ma AS996, chdng chiu phen, ngan ngay, 
nang sua't cao. 

5. PhSn tfch QTL va QTL mapping: Phan Idn cac tinh trang co gid tri kinh te dtfdc dieu khien bdi da gen, hoac 
nhiihg tinh trang dtfdc dieu khien bdi ca gen chu Itfc (major gene) va gen tiiff yeu (minor genes) doi hoi chiing ta phai 
sff dung ban do di tmyen QTL (quantitative trait loci). TM du nhtf ngMen ciiU gen chong chiu man, chong cMu do doc 
nhom, chong chiu stf tMeu Ian d dat phen, v.v... Dieu nay doi hoi chiing ta phai phat trien cac phan mem iiiig dung Irong 
phan tich QTT, va QTL mapping. Nhiihg markers dtfdc sff dung yeu cau phai phii he't 12 nMem sac tiie cua cay Ilia vdi 
mffc dp hen ket cang chat, cang tot. Ttfdng tac giiia kieu gen va moi trtfdng Men la tiidch tiiffc rat Idn doi vdi Enh vtfc 
nay, yeu cau chung ta mot stf ket hdp giiia phtfdng phap tmyen thong va cong nghe tdi to hdp DNA. 

6. Cong nghe td'bao va chuyen nap gen: I?ng dung nuoi cay Mi pha'n, nhan nhanh in-vitro con giong la 
cong viec dang dtfdc trien khai pho bien trong tiitfc vat va cay tmyen phoi trong dpng vat. 

Bdng 2: Dien tich trong cdy GMO tren the gidi tff 1997 den 2000 
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Cay trong bien doi gen (GMC) da dat dtfdc nMlu tiianh tuff to ldn trong nhiftig nam gin day, va ciing hiihg 
ch4U nMeu dtf Iu4n tranh cai khd quye't Met. Hien co 45 ntfdc da tie'n hanh tM ngMem cay chuydn gen ngoai d6ng 
mpng tir nam 1986 den 1997 la: Anh, Argentina, Ai Cap, An Dp, Ba Lan, BeUze, Bi,' BoUvia, Bungari, B6 Dao Nha, 
CH Sec, Canada CM le, Costa Rica, Cuba, Dan mach, Dffc, Gmzia. Guatemala, Ha Lan, Hungari, Malaysia, 

T T V . ' ^ > ! ;̂ ' r ^ • ? ' ' " '^''' ^ '^^ ^"'^'"'^' ^S^' Ph^P' Phin Lan, Rumam, Slovakia, Tay Ban Nha, Thai 
Lan, Tho NM Ky, Thuy Dien, Trung Quoc, UcraMa, Uc, Uzbekistan, Y, Zimbabue 

K- iS,t ' " ^ . " ' " ! w ^ '̂ "° ^l ' ' ° P^'"" '^"y"'° ^"" '̂ "^ ^2 loai cay trdng da dffdc tiiffdng mai hoa, trong d6 cay 
bap (36%), cai dau (17%), ca chua (13%) va bong (11%). Dien tich cay chuydn gen dffdc u6ng (bang 2) cho tha'y 
cac quoc gia dang phat tnen cung da tang gan 10 lln dien tich trong nam 2(X)0 so vdi nam 1997. 
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Cac tmh trang cua gen dffdc chuyen la: chong chiu tiiuoc co (36%), cai tie'n chat Itfdng nong sin (19%), 
khang sau hai (15%), tinh trang khdc (20%). 

Nam 20(X), dien tich gieo trong cay dtfdc chuyen gen tai mpt sd ntfdc nhtf: My 30 trieu ha, Argentma 10 trieu 
ha, Canada 3 trieu ha, Trung Quoc 0,5 trieu ha. Nam PM 0,2 trieu ha, Austraba 0,2 trieu ha, va nhiftig ntfdc khac co 
dien tich it hdn 0,1 trieu ha la Rumam, Mexico, Bungari, Tay Ban Nha, Dffc, Phdp, Umguay. 

Thi trffdng loan clu ve cay trong bien ddi gen vdi doanh tiiu 75 trieu USD nam 1995, tang den 2,3 ti USD nam 
1999 (gin 30 lln trong 5 nam). Dtf dodn nam 2005, doanh tiiu nay se tang Ien 8 ti USD, va nam 2010 se la 25 ti USD. 

Mdi lo lang tap tmng vao cay GMO la nhiing tM ngMem tdch gen vims gay ung thtf roi dtfa vao te bao vi 
khuan E.coh, von co san trong he tieu hoa ciia con ngtfdi. Cau hoi dat ra: Ueu no co the gay ung thtf cho ngtfdi hay 
khong? Nhiing selectable markers nhtf gen khdng tiiuoc co co the tao ra loai thtfc vat co ten gpi "super weed"?, 
hoac gen khdng thuoc khdng sinh hygromycine co the tao ra nhiing nguy Mem gi ve each chtfa tri benh sau nay? 

Do la nhuhg cau hoi ma loai ngtfdi se phai giai dap kM tie'n hanh tao ra san pham GMO. 

Phan tich ddnh gid mffc dp riii ro (risk assessment) la yeu clu bat buoc. 

Lap trtfdng ciia cdc nffdc cong ngMep dffdc phan thanh hai nhom f kien trdi ngtfdc nhau. Trong kM do, cdc 
qude gia dang phat trien phin ldn rat de dat, vi trong tay chiing ta chtfa co san pham bien ddi gen phuc vu muc tieu 
xuat khau, va ciing chtfa c6 nhu clu nhap khau chiing mot each ro rang. Chiing ta xem xet van de tren cd sd khoa 
khpc va can thdi gian de quyet dinh. Bang 3 cho thay mffc dp quan tam dac biet de'n selectable marker va promoter 

Bdng 3: Ap dung nhitng ky thuat vdi mffc do Uu lien trong nghien cffu (Cohen vd ctv. 1998) 
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7. Genome hpc v^ chu'c nang: ngMen clfti ve genonucs (genome hpc) la cMen Itfdc nhanh nhat va re tien 
nha't de co bp stfu tap ve so' heu ciia gen (catalogue) cua mpt loai sinh vat nao do (Delseny vd ctv. 2001). 

Ttf nam 1999 ngtfdi ta de ra thuat ngii mdi la genome hpc ve chffc nang (ftmctional genomics) nham tim ra 
nMeu hdn cdc gen quan trpng va xde dinh chffc nang cua tiftig gen, tiftig doan phan tff DNA vdi hai cong cu chinh 
la: (1) phan tich stf the Men ciia toan bp genome, (2) dot phd gen mpt cdeh he thdng bang cdc gen chuyen vi (Iam 
mat chffc nang hoac gan tiiem chffc nang). 

Thong thtfdng moi loai suih vat co tmng binh 20.(XX) gen, nhtfng chiing ta Men cM biet rat it (nMeu nhat la 
50%). TM du cay Ma mdi dtfdc biet it hdn 10.000 gen trong khoang 30.000 gen Men co. Vdi ky tiiuat nticroarray, 
chung ta co the phdt Men hang nghin gen cilng mpt Mc bang cMp sinh hpc. Mpt nganh hpc mdi ra ddi di kem theo 
ftmctional genonucs, do la "bio-informatics" (tam dich la tin hpc ling dung trong sinh hpc). 

Ba hdp phan trong ngMen cufu chffc nang genome ciia cay lua Men nay la: (1) ngan hang gen vdi tren 80.000 
mau gidng + the mutants + ddng bien di, (2) ddnh gid kieu hinh de xac dinh tinh trang muc tieu, (3) tao ra nhiihg 
cong cu genomic, tiu du nhtf database cdc chuoi ma, microarray, gene cMp, DArT (diversity array technology), 
transgenomics,... 
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8. Danh gia lai nhiJng tidn bd ky thuat da dffdc ap dung va djnh hrfoTng phat tridn: 

Bdng 4: Sd dU dn vdi nhitng muc tieu nghien cffu (IBS BioServe Database, 1997 ) 
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Bang 4 cho thay, nhom me cdc dtfdc chu trpng nMeu nhat vdi so dtf an CNSH ldn nha't, trong do muc tieu 
khdng sau benh, khang vims va pham chat nong san dtfdc tfu tien hang diu. 

Ddi v6i cac ntfcic dang phat trien, chiing ta phai xac dinh cac btfcfc di trong thtfc Men cMen Itfdc CNSH nhtf sau: 

Btfdc 1: Xde dinh nhu clu va tfu tien hoa 

Btfdc 2: Hinh thanh cdc chinh sach Nha ntfdc 

Bffdc 3: Phat trien va thtfc Men ke hoach 

Btfdc 4: Chuyen giao san pham cong nghe (Cohen vd ctv. 1999) 

Uu tien hoa cdc npi dung hien khai la viec lam rat tiian trpng, sao cho phu hdp vdi tinh trang ngan sach va nhu 
cau ciia cupc song 

Cdc ntfdc dang phdt trien tiiam gia diu hi vao Enh vtfc CNSH nen dinh htfdng boat dpng cua minh vdi nhiilig 
nguyen tac nhtf sau: 

- Cin CO nhiftig quye't dinh co tinh chat cMen Itfdc, gan cM pM diu ttf cho CNSH va muc tieu phdt trien ciia 
quoc gia, tao ra nhffng dot phd mdi dap ling muc tieu an toan Itfdng tiitfc va phdt trien nong ngMep ben viftig. 

- Xac dinh htfdng tfU tien diu ttf va muc tieu ngMen cffu ro rang. 

- CNSH trong nong ngMep la Knh vtfc tfU tien frong cMen Itfdc phat ttien quoc gia. 

- Ngan sdeh cho CNSH phai dam bao rang cdc chtfdng hinh trpng diem luon luon dtfdc hen Mc ho trd, va Nha 
ntfdc la ngtfdi sff dung co dinh htfdng. 

- Chinh sach va cd che khuyen kMch ttf nhan Iham gia diu ttf phai dtfdC nhan manh trong CNSH nong ngWep/ 
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