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VA

hoc, vi sinh vat hoc, sinh héa hoc, thong k& sinh hoc, tin hoc Gng dung, v.v...) nhim tao ra céc qui trinh céng
nghé khai théc & qui mé cong nghiép, dé sin xuit c4c sin phdm cé gid tri phuc vu ddi song, phat trién kinh
t€ x4 hdi va bdo vé méi trudng,

Cc‘mg nghé sinh hoc (CNSH) 12 mdt tap hop c4c nganh khoa hoc va cong nghé (sinh hoc phan tt, di truyén

Hién nay, CNSH thudng dugc thé hién thong qua cong nghé vi sinh, céng nghé t& bao va md, céng nghé
enzyme va k¥ thuit di truyén

Cbng nghé sinh hoc ]a mdt trong nhitng miii nhon dét pha trong linh vuc y khoa, ndng nghi€p, méi trudng, v.v...

Nhitng ndi dung v& iing dung céng nghé di truyén dang dugc chi ¥ la:

1. Da dang sinh hoc: Cong viéc diu tién ngudi ta phai lam d6 1a bdo t6n ngan hang gen. Cong nghé t4i t8 hop
DNA d3 dugc quan tim Gng dung véi su chd ¢ & nhiing nu6c ma da dang sinh hoc con phong phd, nhung c6 nguy
cd bi x6i mdn quy gen nghiém trong, trong d6 c6 Viét Nam. Nhitng vit liéu di truyén 14 gidng ban dia (landraces)
va céc loai hoang dai (wild species) dang dudc quan tim hon bao gid hé&t. Phén tich mitc do da dang di truyén cho
phép ching ta khai thdc mot cach hgp 1y ngudn tai nguyén niy v6i nhilng muc tiéu cai ti€n gidng ciy trong o rang,
Viéc quan 1§ database trd nén thuin tién hon, nhd tién bd rat to 16n cla cdng nghé tin hoc.

Gen muc tiéu hay “candidate genes” ddi vdi nhitng tinh trang mong mudn 12 mot linh vuc hién dang dudc khai
théc. V6i phudng tién x4c dinh “gene profile” va k§ thuit “allele mining”, nhan loai c6 thé tién rat xa trong quan Iy va
khai thic ngudn ti nguyén di truyén thyc vat, ma ching ta d ton rit nhiéu tién bac va thdi gian dé€ bio quan ching.

Ngoai ra, ngudi ta con tao ra nhiing quin thé dudc s dung trong k¥ thuit “mapping” c4c gen muc tiéu nhu
DH (don bdi kép), hdi giao cdi ti€n (AB), cin giao t4i t8 hgp (RIL), quan thé gan nhu ding gen (RIL). Tir d6, chién
luge “map-based cloning” di dudc khuyén khich ph4t trién nhu mét nganh chinh trong nghién ctu “genomics”.

2. K§ thuat cloning: Su phit trién cic vectd sinh hoc nhu plasmid, lambda, cosmid, YAC, déc biét 1a BAC da
tao di€u kién thuan 1¢i cho k§ thuat “cloning” cic gen muc tiéu, 1am da dang phuong phép ti&p cin vdi nhiing tién
b6 khéc nhu quin 1§ cdc thu vién DNA, cDNA, thiét lap nhitng céng thdc chuyén nap gen (gene constructs).

Chu héi dit ra cho cic nudc dang phét trién 1a:

“LAM THE NAO PE NHONG THANH TUU MGI NHAT VE CNSH CO THE BUGC HOA NHAP VA
TAO PUGC SU CAN XUNG TRONG PAU TU VOI PHUGNG PHAP NONG NGHIEP TRUYEN THONG ?”

* Nhitng quéc gia dang phat tri€n nén c6 mét chinh s4ch va mt k& hoach rd rang trong nghién cttu CNSH.

* Tang cudng hop tic gilta cic nudc dang phat trién véi cac vién nghién ctu qudc t& (k€ cd tr nhan) & nhitng
nu6c cdng nghiép.

* Tao ra cd ch€ hip din tr nhin tham gia théng qua tuyén truyén vé hiéu qua ciia CNSH trong gidi quyét
nhiing vin dé then chdt ddi v6i nong din ngheo (Cohen va ctv. 1998).

Lich st c4ch mang xanh CNSH trén thé gidi vita qua cho thiy, ban diu ching dugc hinh thanh tif tién dau tu
ctia Nha nu6c, sau d6 nhitng cdi bién vé di truyén phén I6n do tién dau tr clia tw nhan, v6i nhitng hoat dong dich vy
ndng nghiép rat tich cuc va ning dong. Nhu viy, ching ta phai c6 nhiing diéu chinh c6 tinh chat dinh hu6ng vé
“partnership” giita Nha nu6c va tr nhén, ci ti€n méi quan hé nay mét céch tt nhat. (Hién & My c6 16i 1300 cong
ty CNSH, dat doanh thu khodng 12,7 i USD, du kién sé tang lén 34 ti USD vao nam 2006).
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Béng 1: K3 thugt CNSH duoc dp dung dGi véi mé cdc & nhitng qudc gia dang phdt trién (ISNAR 1998)

Sé bdo cdo
Cay tréng Chuyén | Marker | K§¥ thuit Ky thuit Téong
nap gen | phén ti t& bao khac
Lia 12 9 3 24
'Bip 6 7 4 1 18
Cao luong 1 4 1 6
ME céc khac 3 2 5
i Tén 53

3. Chon tao giéng nhd marker phan t& (MAS = marker aided selection): 12 mdt chi€n ludc dugc thé gi6i
{ing ho t 1995. Cac nudc dang phat trién c6 thé tng dung k¥ thuét ndy vdi nhiing marker duva trén cd s§ PCR dé
danh gi4 kiéu gen clia tinh trang muc tiéu. Sau d6, ching ta so sdnh vdi danh gia kiéu hinh d€ fim ra mtic do chinh
xdc clia phuong phap. Piéu quan trong c6 tinh chit quyét dinh cla chién Iuge nay 13 ching ta phdi thuc hién ky
thuat “fine mapping” thudng xuyén va chon marker c6 két qua ky thuét cao, thi du nhu microsatellite markers. G
Vién Lia BDBSCL, chiing tdi d 4p dung tién bd nay trong nghién ctu gidng Iia khing ray nau, bénh dao 6n, bénh
bac 14 rat thanh cong.

4. Khai thac lai xa: § cic nudc dang phat trién, chiing ta vin c6 thé khai thac chuyén cic gen muc tiéu tit Iga
hoang sang lda trdng, nhd k¥ thudt ciu phdi, néu 2 by genome khdng tuong thich cho k§ thuit lai ¢8 dién. Trong
CNSH, ngudi ta da phat trién k§ thuat FISH (fluorescent in-situ hybridization) dé xét nghiém & mitc d6 nhiém sic
thé khi lai giita lda tréng véi lta hoang. Vién Lia DBSCL ciing di thanh céng khi du nhap gen muc tiéu ti¥ quin thé
Ida hoang Oryza rufipogon & Pong Thip Mugi vao IR64 d€ tao ra giéng lda AS996, chéng chiu phén, ngin ngiy,
ning suit cao.

5. Phan tich QTL va QTL mapping: Phan 16n céc tinh trang c6 gi4 tri kinh t€ dugc diéu khién bdi da gen, hoic
nhiing tinh trang dudc diéu khién béi cd gen chit Iuc (major gene) va gen thtt y&u (minor genes) dodi hoi ching ta phai
sit dung ban dd di truyén QTL (quantitative trait loci). Thi du nhu nghién ctu gen chfng chiu min, chéng chiu do déc
nhom, chdng chiu sir thi€u lan & dat phen, v.v... Diéu nay doi hoi ching ta phai phat trién cic phin mém tng dung trong
phén tich QTL, va QTL mapping. Nhiing markers dudc si dung yéu ciu phai pht hét 12 nhiém sic thé clia ciy lda véi
mdc do lién k&t cang chat, cang tot. Tuong tic gilta kiu gen v mdi trudng hién Ja thach thec r4t 16n d5i véi linh viee
ndy, yéu ciu ching ta mt sy két hop giita phudng phap truyén théng va cong nghé tai t8 hop DNA.

6. Cong ngh¢ t& bao va chuyén nap gen: Ung dung nudi cdy tdi phan, nhin nhanh in-vitro con gidng 1a
cbng viéc dang dugc trién khai phd bién trong thuc vit va ciy truyén phdi trong dong vat.

Bang 2: Dign tich trong cdy GMO trén the gidi fir 1997 dén 2000

B 1967 1998 1999 2000
Nuéc trifuba | % | trieu | % | triéu | %  trieu | %
ha ha ha
| Pa phat trién 95 |8 | 234 |84] 328 |8 335 | 76
Pangphdttrién | 1,5 |14 | 44 | 16| 71 |18 107 | 24
Téng cong 11,0 27,8 39,9 44,2

Cay trong bi€n d8i gen (GMC) di dat dugc nhidu thanh twu to 16n trong nhitng nim gan diy, va ciing hing
chiu phiéu di luin trimh cai khd quyét liét. Hién c6 45 nuéc di ti€n hanh thi nghiém ciy chuyén gen ngoai dong
rudng tY nam 1986 dén 1997 1a: Anh, Argentina, Ai Cip, An D9, Ba Lan, Belize, Bi, Bolivia, Bungari, B6 Dao Nha,
CH Séc, Canada, Chi l€, Costa Rica, Cuba, Pan mach, Pic, Gruzia, Guatemala, Ha Lan, Hungari, Malaysia,
Mexico, Na Uy, Nam Phi, Nam Tu, New Zealand, Nga, Phip, Phin Lan, Rumani, Slovakia, Tdy Ban Nha, Thai
Lan, Th8 Nhi Ky, Thuy Dién, Trung Quéc, Ucraina, Uk, Uzbekistan, Y, Zimbabue.

) bén cu§i nam 1997, c6 48 sin phdm chuyén gen cta 12 loai ciy twdng da dudc thuong mai héa, trong d6 cy
bip (3(3%),‘ cdi dau (17%),;:5 chua (13%) va bong (11%). Dién tich ciy chuyén gen dudc tréng (bang 2) cho thiy
cdc quoc gia dang phat trién cling da ting gan 10 1An dién tich trong ndm 2000 so vdi nim 1997.



Céc tinh trang clia gen dugc chuyén 1a: chéng chiu thudc cd (36%), cii tién chat Iugng nong sin (19%),
khang siu hai (15%), tinh trang khic (20%).

Nam 2000, dién tich gieo trong cdy dude chuyén gen tai mot s8 nude nhu: My 30 triéu ha, Argentina 10 triéu
ha, Canada 3 triéu ha, Trung Qudc 0,5 triéu ha, Nam Phi 0,2 triéu ha, Australia 0,2 triéu ha, va nhitng nuéc khic c6
dién tich it han 0,1 triéu ha 1a Rumani, Mexico, Bungari, TAy Ban Nha, Pic, Phap, Uruguay.

Thi trudng toan clu vé cay trong bi&n ddi gen véi doanh thu 75 triéu USD nam 1995, ting dén 2,3 i USD nim
1999 (gan 30 lan trong 5 nam). Dy doan nam 2005, doanh thu nay s& tang lén 8 & USD, va nim 2010 s& 1a 25 6 USD.

M3i lo ldng tap trung vao cdy GMO la nhitng thi nghiém tich gen virus giy ung thu rdi dua vao t€ bio vi
khu#n E.coli, v8n ¢6 s&n trong hé tiéu héa ctia con ngudi. Ciu hoi dit ra: liu n6 c6 thé gay ung thu cho ngudi hay
khong? Nhiing selectable markers nhu gen khang thudc cd c6 thé tao ra loai thuc vat c6 tén goi “super weed™?,
hoic gen khéng thudc khang sinh hygromycine c6 thé tao ra nhitng nguy hiém gi vé& cich chifa tri bénh sau nay?

D6 1a nhitng cau hdi ma lodi ngudi s& phai gidi dap khi ti€n hinh tao ra san phim GMO.

Phan tich dédnh gid mc dd rli ro (risk assessment) 14 yéu cau bat budc.

Lap trudng cla cic nudc cdng nghiép dugc phan thianh hai nhém ¢ kién trdi ngugc nhau. Trong khi dé6, cic
qudc gia dang phat trién phin 16n rat dé dat, vi trong tay ching ta chua c6 san phdm bién ddi gen phuc vu muc tiéu
xuat khiu, va ciing chifa c6 nhu cdu nhip kbdu chting mot cich rd rang. Ching ta xem xét vin dé trén cd sd khoa
khoc va cin thdi gian dé quyét dinh. Bang 3 cho thdy mtc d quan tim dic biét d&n selectable marker va promoter

Bédng 3: Ap dung nhimg ky thudt véi mitc do wu tién trong nghién ciu (Cohen va ctv. 1998)

S6 14n dugc ng dung
Céong nghé ME ctic Khéng Bhéi mé Cﬁ’y Téng s&
coc khac

Selectable marker 17 25 2 44
Promoter 18 14 3 35
Hé théng chuyén 12 14 3 29
nap

Gen khdng siu hai 8 11 0 19
Gen khing bénh hai 6 5 0 11
Marker di truyén 4 4 2 10
Probe chin doin 0 0 3 3
Co6ng nghé khéc 7 6 2 15
Tong 72 79 15 166

7. Genome hoc vé chifc ning: nghién cttu vé genomics (genome hoc) 12 chién Iuge nhanh nhit va ré tién
nhat d€ c6 bd suu tip vé s liéu cha gen (catalogue) clia mot loai sinh vat nao d6 (Delseny va ctv. 2001).

T ndm 1999 ngudi ta dé ra thuit ngi¥ mdi 12 genome hoc vé chifc ning (functional genomics) nham tim ra
nhiéu hon cic gen quan trong va xac dinh chiic ning cia ting gen, tiing doan phan t¥f DNA véi hai cong cu chinh
1a: (1) phan tich sy thé hién ctia toan bd genome, (2) dot phd gen mdt cich hé thdng bing cic gen chuyén vi (am
mit chc ning hoic gin thém chiic nang).

Théng thudng mdi loai sinh vat c6 trung binh 20.000 gen, nhung ching ta hién chi biét rat it (nhiéu nhat Ia
50%). Thi du ciy Ida méi dudc biét it hon 10.000 gen trong khodng 30.000 gen hién c6. Vi ky thuit microarray,
chiing ta c6 thé ph4t hién hang nghin gen cling mdt lic bling chip sinh hoc. Mot nganh hoc mdi ra ddi di kém theo
functional genomics, d6 12 “bio-informatics” (tam dich 1a tin hoc ting dung trong sinh hoc).

Ba hgp phin trong nghién ctiu chéc ning genome clia ciy lda hién nay la: (1) ngan hang gen vdi trén 80.000
mAu gidng + th& mutants + dong bién di, (2) d4nh gi4 ki€u hinh d& x4c dinh tinh trang muc tiéu, (3) tao ra nhing
cong cu genomic, thi du nhi database cac chudi m3, microarray, gene chip, DArT (diversity array technology),
transgenomics,...
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8. Danh gia lai nhitng ti€n bd k§ thuat di dugc 4p dung va dinh hudng phat trién:
Bang 4: S6 du dn véi nhitng muc tiéu nghién cuu (IBS BioServe Database, 1997 )

Muc tiéu nghién cifu technology objectives
Caytrdng | Khing | Khing Khing Phim | Nhinin- | Téng
bénh sdu virus chat vitro
ME cSc 9 13 8 12 42
Lda 5 4 6 6 21
Bip 1 6 2 3 12
- Cay c6 ct 4 5 7 2 1 19
Ciy ho déu 4 6 4 6 20 |
Rau hoa 2 3 1 6 j
Ciy da nién 2 1 2 2 15 22
Ciy ring 2 5 7
Ciy khic 3 3 2 2 10
Téng 24 28 24 26 24 126

Béng 4 cho thdy, nhém mé& c6c dudc chi trong nhiéu nhit véi s§ du 4n CNSH 16n nht, trong d6 muc tiéu
khang siu bénh, khéng virus va phdm chat néng sin dugc uu tién hang diu.

D&i véi cac nude dang phit trién, ching ta phai xdc dinh cic budc di trong thuc hién chién lugc CNSH nh sau:

Buéc 1: Xac dinh nhu ciu va wu tién héa

Budc 2: Hinh thanh cic chinh sich Nha nudc

Budc 3: Phat trién va thuc hién k& hoach

Bu6c 4: Chuyén giao sin phdm cong nghé (Cohen va ctv. 1999)

Uu tién héa c4c ndi dung trién khai la viéc lam rat thin trong, sao cho phd hgp v4i tinh trang ngéan sdch va nhu
ciu clia cudc sbéng

Céc nudc dang phit trién tham gia diu tu vao linh vic CNSH nén dinh huéng hoat dong clia minh véi nhitng
nguyén tic nhu sau:

- Cin c6 nhiing quyét dinh c6 tinh chat chién ludc, gin chi phi du tu cho CNSH va muc tiéu phat trién cia
qudc gia, tao ra nhitng dot phd méi ddp ing muc tiéu an toan lrong thuc va phat trién nong nghiép bén viing.

- X4c dinh hu6ng wu tién diu tu va myc tiéu nghién ciu 16 rang.

- CNSH trong ndng nghi¢p 1a linh vuc uu tién trong chién luge phat trién quéc gia.

- Ngin sich cho CNSH phai ddm bao ring cic chuong tinh trong diém ludn ludn dudc lién tuc hd trg, va Nha
nudc 1a ngudi st dung c6 dinh hudng. .

- Chinh séch va cd ch€ khuy&n khich t nhén tham gia dAu t phai ducc nhin manh trong CNSH ndng nghiép./.




