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Tém tit: “Cong nghé sinh hoc 1a mot linh vuc cong nghé cao dua trén nén tang khoa hoc vé su séng, két
hop véi quy trinh va thiét bi k¥ thuat nham tao ra cac cong nghé khai thac cac hoat dong song ciia vi sinh
vit, té bao thyc vat va dong vat dé san xuit & quy mo coéng nghiép cac san phrflm sinh hoc ¢ chat lugng
cao, phuc vu phat trién kinh té - x4 hoi va bao vé mdi trudong” (1). Trén thé gidi, cong nghé sinh hoc
truyén thong va hién dai da c6 nhiing budc nghién ctru, phat trién vuot bac va duoc ung dung rong rai
trong nhiéu linh vuc. O Viét Nam, cac chinh sach, dé 4n, chuong trinh vé cong nghé sinh hoc trong nong -
lam nghiép, thuy san, y te cong nghiép va moi truong da va dang dugc xay dung va trién khai thyc hién.
Bén canh d6, co so ha tang phuc vu nghién ctru va dao tao ngudn nhan lyc vé cong nghé sinh hoc ciing
dugc uu tién dau tu. Trinh d6 nghién ctru va tng dung cong ngh¢ sinh hoc voi cac cong nghé nén duogc
day manh. Cong nghé sinh hoc da gop phan tao ra nhiéu san pham cé gia tri. Trong giai doan tdi, viéc gan
két chat ché gitra nghién ciru va trién khai cong nghé sinh hoc voi dau tu vé co so vat chat va dao tao
ngudn nhén lyc; tang cudng Ung dung rong rai cac nghién ciru vé cong nghé sinh hoc vao cac linh vuc
ctia doi song xa hoi; xay dung va phat trlen nganh cong nghiép sinh hoc s& nang cao mirc dong gop cua
nganh khoa hoc nay vao su phat trién kinh té, xa hoi ciia dat nude.

Abstract: Biotechnology is a high technological field which is based on the combination of life sciences,
technical equipments and technical processes. The aim of biotechnology is to establish technologies that
can exploit biological activities of microorganisms, plant cells and animal cells. These technologies are
applied to produce, at industrial scale, high quality biological products which play an important role in the
socio-economic development and the environmental protection. Traditional and modern biotechnologies
have been developed and practiced worldwide. In Vietnam, numerous strategies, policies and
biotechnological programs in agriculture, forestry, aquaculture, medical technology, industry, and
environmental protection are being promulgated and established at the national and regional levels.
Building the infrastructure and training human resources for biotechnology are also investment priorities.
Research and development standards for biotechnology in basic technology areas are being strengthened.
Biotechnology has started to actively contribute to the socio-economic development of Vietnam. Several
initiatives are needed to strengthen and increase the contributions of this emerging technology to our
socio-economic development. Those initiatives include establishing the infrastructure and the human
resources for biotechnology; widely and effectively applying biotechnology in daily life; and establishing
and developing the bio-industry.
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Téng quan vé cong nghé sinh hoc

Cong ngh¢ sinh hoc 1a thuat ngtr dugc két hop
boi 2 tir: sinh hoc (bio) ¢6 nghia 1a sy séng, cong
nghé (technology) 1a ky thuat s dung dé tao ra
nhitng quy trinh méi hodc san pham méi. Nhu
vy, cong nghé sinh hoc c6 thé duoc hiéu theo
nghia rong la s dung cac ky thuat dé khai thac
nhiing té bao sdng va cic phan tir sinh hoc (nhu
DNA va protein) vao nhiéu mit cua doi séng xa
hoi gop phan cai thién chat lugng cudc song. Khac
v6i tén goi, cong nghé sinh hoc khong phai la mot
cong nghé don Ié ma la mot tap hop cac cong
nghé. O Viét Nam, cac vin ban lién quan da chi
rd: “Coéng nghé sinh hoc 1a mdt linh vuc cong
nghé cao dua trén nén tang khoa hoc vé su song,
két hop voi quy trinh va thiét bi k¥ thuat nham tao
ra cac cong nghé khai thic cic hoat dong song ciia
vi sinh vat, té bao thuc vat va dong vat dé san xuét
& quy md cong nghiép cac san pham sinh hoc c6
chét luong cao, phuc vu phat trién kinh té - xa hoi
va bdo v¢€ moi trudong” (1, 2).

Cong ngh¢ sinh hoc truyén théng va cong
ngh¢ sinh hoc hi¢n dai

Cong nghé sinh hoc truyén thong (traditional
biotechnology) dd duogc sir dung dé tao ra nhiing
san phém co déc tinh riéng bi¢t nhu cac thuc phém
lén men tr ddu, ruou gao, bia, xi dau... Cac sinh
vét séng (nhu ndm men, vi khuan) hodc cac phan
tir sinh hoc duoc khai thac dé san xuat d udng cd
con, banh mi, khang sinh, vaccine, vitamin,
enzyme cong nghiép, phu gia thuc pham biac
biét, ky thuat lai chon giong truyen thong dya trén
su da dang di truyén ton tai sin trong quéan thé da
dugc su dyng hang ngan nam dé chon tao cac
glong cdy trong, vat nudi mang cac dic tinh mong
mudn nhu khing bénh, c6 kha niang chdng chiu
v6i didu kién méi truong khic nghiét, ting san
lugng... Cong nghé sinh hoc hién dai (modern
biotechnology), ngay tir khi méi ra doi da duogc
tmg dung rong rdi trén nhiéu linh vyc, ngiy cang
c6 nhing dong goép dang ké va tao ra nhitng anh
hufO’ng sau sdc 0 quy mo toan cau. Nam 1953, lan
dau tién cau triic cua phan tir DNA dugc kham pha
béi James Watson va Francis Crick. Nam 1972,
Jackson va dong tac gia da tao ra phan tir DNA tdi
to hop dau tién. Mudi nam sau, duoc phém tao ra
tr cong nghé DNA tai to hop da dugc thuong mai.
Nim 2003 danh diu viéc giai ma thanh cong hé
gen ngudi dau tién. Vi sy phat trién vuot bac cia
cong nghé, cic nam tiép sau md dau cho thoi ky
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phat trién ciia cac nghién ctru giai ma toan by hé
gen, cac linh vyc khoa hoc omics va cac chuong
trinh nghién ctru lién quan dén khai thac co so dir
liéu hé gen, tao ra cic san pham khoa hoc cong
nghé c6 gid& tri  ung dung cao
(http://www.genome.gov/)
(http://www.nature.com/nbt/index.html).

Cong nghé sinh hoc ngay nay da cho phép
phat hién, chan doan nhiéu loai bénh & mirc phan
tr; san xudt nhiéu loai thudc va vaccine méi an
toan hon; sin xuit nong nghiép véi san luong
tang, chi phi giam, chat luong méi truong va sirc
khée con nguodi duge cai thién; san xuét thuc
pham v&i chat lugng dinh dudng cao, khong bi hu
hong, khong gy di tng... Nhiéu cong nghé/ k¥
thudt lién quan hién dang dugc ng dung rong rai
trong nghién ciru va phat trién cong nghé sinh hoc
nhu: (/) Cong nghé gen va cong nghé DNA tai to
hop: Bién dbi mot vai gen trong hé gen thuc vat,
dong vat, vi sinh vat theo hudng co lgi; chan doan
cac bénh di truyén; nghién ctru cac dic diém va
nhitng thay ddi hé gen cua sinh vat do tac dong
ciia 6 nhiém mai trudng, chat doc hoa hoc... (ii)
Cong nghé té bao: Phuc vu chon, tao giéng mai
trong nong — 1am nghiép, thily san va phat trién
liéu phap té bao trong y té. (iii) Cong nghé enzyme
— protein: Phuc vu phat trién cong nghiép thuc
pham, dugc pham (san xuat vaccine thé hé méi va
kit chan doan). (iv) Cong nghé vi sinh dinh huéng
cong nghi¢p: Nghién ctru, danh gid va tng dung
tai nguyén vi sinh vat; tao ching gidng; 1én men vi
sinh vat. (v) Cong ngh¢ sinh hoc nano: Viéc tng
dung cong nghé¢ nano vao linh vuc khoa hoc sy
song va cong nghé sinh hoc dan dén su hinh thanh
mot linh vyc khoa hoc va cong nghé maéi - Khoa
hoc vé sy séng & kich thudc nano va cong nghé
sinh hoc nano. R4t nhiéu san pham cta nganh
khoa hoc méi mé nay nhu hat nano, cam bién sinh
hoc, microarray da dugc nghién ctru va st dung
rong rai trong cac linh vyc y dugc, sinh hoc, cac
nganh cong nghiép thyc pham va nong nghiép. (vi)
Khang thé don dong: Sir dung cic té bao cua hé
thong mién dich dé san xuat khang thé - protein
gitip co thé chdng lai sy xAm nhap cia cic té bao
ngoai lai nhu virus, vi khuan. ..

Mot tmg dung dién hinh cta cong ngh¢ sinh
hoc hién dai 1a viéc tao ra cac giong cay trong
cong nghé sinh hoc/ cdy trong bién d6i gen
(Genetically Modified Crops - GMCs) mang
nhiing ddc tinh mong muon thong qua ky thuét
chuyén gen... Nam 2013, 27 quc gia trén thé giéi
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canh tac dai tra cay trong cong nghé sinh hoc (19
quéc gia dang phat trién va 8 qudc gia phat trién),
trong d6 dan dau 1a Hoa Ky (70,1 triéu hecta),
Brazil (40,3 triéu hecta), Argentina (24,4 tri¢u
hecta); An Do (11 triéu hecta) va Canada (10,8
triéu hecta). Trong 18 nam (1996 - 2013), dién tich
dat canh tac cay trong cong nghé sinh hoc trén
toan cau da tang lién tuc t¢i hon 100 lan (tu 1,7
triéu hecta vao nam 1996 1&€n 175,2 tri€u hecta
trong ndam 2013) (Hinh 1). Diéu nay cho thiy d6i
véi cay trong, day 1a cong nghé dugc ung dung
v6i quy md 16n nhat va tdc d6 nhanh nhat trén thé
gidi. Cac loai ciy trong cong nghé sinh hoc dugc
trong nhiéu nhat hién nay trén thé gidi 1a dau
tuong, bong, ngd va cai dau (3).

Total Hectares Il 27 Biotech Crop Countries
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Hinh 1. Dién tich canh tac cac gidng ciy trong
cdng nghé sinh hoc trén thé gidi giai doan 1996-
2013 (tri€u hecta) (James, 2013)

Tinh hinh nghién ctru va ung dung cong
ngh¢ sinh hgc & Viét Nam

O Viét Nam, ngay tir dau nhitng nam 1990 cho
dén nay, cong nghé sinh hoc dugc xem la mot
trong bon huéng cong nghé can wu tién phat trién
phuc vu sy nghiép cong nghip hoa, hién dai hoa
dat nuée. Trén co so do, cac de an, chuong trinh
vé cong nghé sinh hoc cip qudc gia va & nhiéu bo
nganh, dia phuong trong céc linh vuc néng — lam
nghiép, thiy san, y té, cong nghiép va moi truong
da duogc xay dung va trién khai thuc hién voi cac
muc tiéu chinh:
* Linh vyc nong - 1am nghi€p va thiy san: Tao ra
cac gidng méi co nang suat, chat lugng va hiéu
qua kinh té cao; tao ra cac cong nghe san xuat cac
ché pham chiam soc va bao vé cay trong, vat nudi;
cac cong nghé bao quan va ché bién nong - 1am -
thity san nham da dang hoa va nang cao chat luong
cac san pham xuat khau va phuc vu tiéu ding
trong nudc.
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= Linh vyc y té& Nghién ctru va phat trién cong
nghé san xuat cic vaccine thiét yeu vaccine thé hé
méi, ché pham chan doan va thudc chira bénh.

= Linh vyc cong nghiép: Téap trung phét trién va
ung dyng cong nghé sinh hoc vao mang cong
nghiép ché bién thuc phim va san xuit hang tiéu
dung.

= Linh vuc bdo vé moi truong: Tap trung nghlen
ctru, mg dung va chuyén giao cac giai phap, ché
pham cong nghé sinh hoc trong xu ly 6 nhiém,
khic phuc suy thoai va su co mdi truong (1, 2).

Mot sb dé& an phat trién va tng dung cong
nghé sinh hoc trong nhitng linh vuc lién quan dang
dugc trién khai thuc hién bao gom: (i) Chwong
trinh trong diém phat trién va ung dung cong nghé
sinh hoc trong linh vuc néng nghiép va phat trién
néng thon dén nam 2020 (Quyét dinh sb
11/2006/QD-TTg ngay 12/1/2007 cua Thu tudng
Chinh phit). (i7) Dé 4n phat trién va ung dung cong
nghé sinh hoc trong linh vyc thiy sin dén nim
2020 (Quyét dinh s6 97/2007/QD-TTg ngay
29/6/2007 cia Thu tuéng Chinh phu). (iii) Dé an
phat trién va ung dung cong nghé sinh hoc trong
linh vuc ché bién dén nim 2020 (Quyét dinh sd
14/2007/QDb-TTg ngay 25/1/2007 cua Thu tudng
Chinh pht). (iv) Chuong trinh qubc gia phat trién
Cong nghé cao dén niam 2020 (Quyét dinh sb
2457/Qb-TTg ngay 31/12/2010 cta Thu tudng
Chinh phu). (v) Chuong trinh Khoa hoc va Cong
nghé trong diém cip nha nudc giai doan 2011-
2015 vé Nghién ctru phat trlen va tng dung cong
nghé sinh hoc (Quyét dinh s6 3056/QD-BKHCN
ngay 30/9/2011 cta B¢ truéng Bo Khoa hoc va
Cong nghé).

Bén canh d6, tiém lyc nghién ctru va trién khai
cong nghé sinh hoc bao gdm hé thong cac co quan
nghién ctru va phat trién, hé théng cac phong thi
nghiém va céac trang thiét bi ciing ngudn nhén luc
ciing dugc wu tién dau tu. Hé thong céc co quan
nghién ciru va Gmg dung lién quan dén cong nghé
sinh hoc & nudc ta c6 sy tham gia cia nhiéu bd,
nganh. Trong d6, BO Nong nghiép va Phat trién
Noéng thon, B6 Y té, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam, B6 Gido duc va bao tao,
Pai hoc Quéc gia Ha No6i, Pai hoc Quéc gia
Thanh phé HO Chi Minh c¢6 nhiéu co s nghién
ctru va trién khai cong nghé sinh hoc. Céc b khac
(Bo Khoa hoc va Cong ngh¢, Bo Cong an, B
Quoc phong va B Cong thuong), moi b c6 mot
s6 don vi tryc thudc trién khai nghién ctru va tng
dung cong ngh¢ sinh hoc. Tai B Nong nghiép va
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Phat trién Nong thon, cic nghién ciru lién quan
chu yéu duoc tién hanh tai Vién Khoa hoc Nong
nghiép Viét Nam (http://www.vaas.org.vn) vdi cac
vién thanh vién nhu Vién Di truyén Nong nghiép
(http://www.agi.gov.vn), Vién Lua Dong baing
song Cuu Long (http://www.clrri.org), Vién
Nghién ctu Rau qua (http://www.favri.org.vn),
Vién Khoa hoc K¥ thuat Nong nghiép mién Nam

(http://www.iasvn.org)...; Vién Chidn nudi
(http://www.ven.van.vn); Vién Thua y
(http://vienthuy.gov.vn); Vién Co di¢én NoOng
nghiép va Coéng nghé sau thu hoach

(http://www.viaep.org.vn). Vién Cong nghé sinh
hoc (http://www.ibt.ac.vn), Vién Sinh hoc nhiét
déi (http://www.itb.ac.vn), Vién Cong nghé moi
trueong (http://www.iet.ac.vn), Vién Nghién ctru h¢
gen (http://www.igr.ac.vn)... truc thudc Vién Han
lam Khoa hoc va Coéng nghé¢ Viét Nam
(http://www.vast.ac.vn) di va dang trién khai
nhiéu nghién ctru thudc cac linh vuc khic nhau
cua cong nghé sinh hoc. Nhiéu truong dai hoc,
bén canh cac khoa sinh hoc/ cong ngh¢ sinh hoc,
con xay dung cac trung tam/ vién tham gia dao tao
va nghién ctru vé cong nghé sinh hoc nhu: Vién
Cong nghé sinh hoc va Cong nghé thyc phim
(Truong Pai hoc Bach Khoa Ha N¢i); Vién Vi
sinh vat va Cong nghé sinh hoc (Pai hoc Quéc gia
Ha Noi); Vién Nghién ctru va Phat trién Cong
nghé sinh hoc (Truong Pai hoc Can Tho); Vién
Sinh hoc Nong nghiép (Truong DPai hoc Nong
nghiép I Ha No§i); Vién Nghién ciru Cong nghé
sinh hoc va Méi truong (Truong Dai hoc Nong
Lam Thanh phdé H6 Chi Minh)... Ngoai ra, trong
nhitng nim gan ddy mot sb trung tam, cong ty, nha
may cong nghé sinh hoc thudc S& Nong nghiép va
PTNN tinh/ thanh phd; hodc do tu nhan/ nudc
ngoai dau tu ciing duoc thanh 1ap va hoat dong
chu yéu trong linh vuc cong nghé sinh hoc y duoc,
nong  nghi€p  (http://www.nk-biotek.com.vn;
http://bionet.vn; http://phantichadn.vn;
http://hcmbiotech.com.vn). H¢ thong cac phong thi
nghiém trong diém qudc gia vé cong nghé sinh
hoc dat tai cac vién nghién cuu/ trudng dai hoc da
dugc dau tu xdy dung v6i mirc kinh phi khoang
3,5 triéu USD/phong (Quyét dinh sé 850/QD-TTg
ngay 7/9/2000 ctuia Thu tuéng Chinh phu).

Trinh d6 nghién ciru va phat trién cong nghé
sinh hoc véi cic cong nghé nén (cong nghé gen,
cong nghé té bao, cong nghé enzyme — protein va
cong nghé vi sinh) dugc nang cao. Nhidu quy
trinh/ san phém cong nghé sinh hoc da dugc
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nghién ctru va phat trién phuc vu san xuét thudc va
thyc pham chirc ning (4, 5, 6); chan doan bénh &
nguoi, vat nu6i va cay. trong (7, 8, 9, 10); tao gidng
va nhan gidng ciy trong (11, 12, 13); phan bon,
thudc trir sdu sinh hoc, ché pham vi sinh xir 1y 6
nhiém moi truong (14, 15)...

Két luan

Nhiing thanh tgu ban dau dat dugc trong linh
vuc nong - 1am nghiép, thuy san, y té, moi truong
da khang dinh vai trd quan trong ciia nghién ctru
va phét trién cong nghé sinh hoc. Tuy nhién, cong
nghé sinh hoc hién dai ctia Viét Nam van dang &
tinh trang lac hau so véi cac qudc gia trong khu
vuc va trén thé gidi vé niang lyc nghién clru va
phat trién, vé dau tu, hop tac va hoi nhép qudc té,
tlep can va trao doi thong tin, cac van dé lién quan
dén quyén so hiru tri tué¢ va chuyén giao cong
nghé.

Trong giai doan tdi, viéc gan két chit ché giita
nghién ctru va trién khai cong nghé sinh hoc véi
dau tu vé co s& vat chat va dao tao ngudn nhan
luc; dinh hudng va tang cuong tng dung rong rai
va ¢6 hiéu qua cac nghién ciru vé cong nghé sinh
hoc vao thyc tién san xuét va cac linh vuc cua doi
song xi hoi; xdy dung va phat trién nganh cong
nghiép sinh hoc nay s€ nang cao muc dong gop
ctia nganh khoa hoc nay vao su phat trién kinh té,
x4 hoi cua dét nudc.
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V& tac gia: TS. Lé Thi Thu Hién hién la pho Vién truong
Vién Nghién ctru hé gen, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. TS. Hién di va dang tham gia vao cac hoat
dong nghién ctru lién quan dén linh vyc céng nghé sinh hoc
thuc vat, da dang sinh hoc h¢ gen va ma vach phan tir; quan ly
an toan sinh hoc sinh vét bién dbi gen; quan ly san phdm tri
tué va chuyén giao céng nghé & vién nghién ctru va truong dai
hoc ciia Viét Nam.
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