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TUYEN BO BAN QUYEN

Tai lidu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé dugc phép dung
nguyén ban hoic trich ding cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh léch lac hodc st dung v6i muc dich kinh doanh thiéu lanh
manh s€ bi nghiém cAm.



LOI GIOI THIEU
Véi muc dich ddp vmg nhu cau vé tai liéu hoc tdp cho sinh vién nham néng cao chit
lwong dao tao, chung toi da bién soan gidao trinh “Cong nghé sinh hoc trong bao vé thuc vat”.

Gido trinh ndy cung cdp cho sinh vién cdc kién thirc vé khai niém, ddc diém, phan logi
cong nghé sinh hoc, cdac nguyén ly co ban, cac phwong phdp nghién curu DNA, cac ky thudt
DNA tdi t6 hop; qud trinh 1én men va cdc san pham ciia ching; ¥ nghia ciia nudi cdy mé té bao
thwe vt va chuyén gen vao té bao thiee vit; iing dung CNSH trong qudn Iy sdu hai cdy trong,
bénh hai cdy trong, CNSH trong san xudt phdn bon vi sinh.

Dady la mot trong cac gido trinh chuyén mon danh cho sinh vién nghé Bao vé thuc vat
bdc cao dang.
Gido trinh bao gom cdc ngi dung sau:

- Chuongl. Khai quét vé cong nghé sinh hoc

- Chuong 2. Cong nghé DNA tai t hop

- Chuong 3. Cong ngh¢ sinh hoc vi sinh vat

- Chuong 4. Cong nghé sinh hoc thuc vat

- Chuong 5. Cong nghé sinh hoc trong bao vé thuc vat

- Chuong 6. Marker phan tir DNA va ng dung trong chon giéng cay trong

Gi&o trinh nay chdc chan con nhiéu thiéu sot, rat mong nhdn diroc nhiéu y kién bé sung
cua cac ban doc dé cho giéo trinh c6 thé gilp cho viéc hoc tdp va tham khao cua sinh vién.
Xin chan thanh cdam on!

Tham gia bién soan
1. Chia bién: Nguyén Thi Duy Khoa
2: Nguyén Hiru Nhan
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GIAO TRINH MON HOQC
CONG NGHE SINH HQC TRONG BAO VE THUC VAT
Maia mo6n hoc: MHO09

CHUONG 1. KHAI QUAT VE CONG NGHE SINH HQC

Giéi thiéu:

Noi dung chwong nay cung cip cho sinh vién vé khai niém va phan loai cong nghé sinh hoc;
tinh khoa hoc va kinh té cua cong ngh¢ sinh hoc hién dai; tam quan trong cua trng dung cong
nghé sinh hoc phuc vu san xuét va bao vé moi truong.

Muc tiéu:
- Néu duoc khai niém, lich st phat trién va cac linh vuc co ban ctia cong nghé sinh hoc;
- Trinh bay dugc su phan loai cong nghé sinh hoc;
- Xéc dinh duoc tinh khoa hoc va kinh té ctia cong nghé sinh hoc hién dai;
- Y thirc duoc tAm quan trong ctia (mg dung cong nghé sinh hoc phuc vu san xuét va
bao vé moi trudng;

A. Noi dung:

1. Khai quat vé cong nghé sinh hoc
1.1. Dinh nghia

C6 nhiéu dinh nghia va cich dién dat khac nhau vé cong nghé sinh hoc tily theo timg
tac gia, nhung tt ca déu thong nhét vé khai niém co ban sau day:

Céng nghé sinh hoc la qud trinh sdn xudt cdc san pham trén quy mé céng nghiép, trong doé
nhén té tham gia trwe tiép va quyét dinh la cdc té bao song (vi sinh vit, thuc vit, dpng vir).
MGéi té bao song ciia co thé sinh vit hoat dong trong linh vuc sin xudt nay dwoc xem nhw
mgt lo phdn wrng nho.

Pau nhitng nim 1980, d3 bat ddu hinh thanh cong nghé sinh hoc hién dai 1a linh vuc
cong nghiép st dung hoat dong sinh hoc cua cac té bao da duoc bién d6i di truyén. Cong nghé
sinh hoc hién dai ra do1 cung voi sy xuét hién k¥ thuat gen. Co s¢ sinh hoc dugc 4p dung ¢ day
bao gdm sinh hoc phan tir, sinh hoc té bao, hoa sinh hoc, di truyén hoc, vi sinh vat hoc, mién
dich hoc, cung cac nguyén 1y k¥ thuat may tinh...

1.2. Phén loai
* Dya vao su khac nhau cua k¥ thuat co thé phan CNSH:
- Cong nghé sinh hoc truyén théng (traditional biotechnology)
+ Thuc pham 1én men truyén théng (food of traditional fermentations)
+ Cong ngh¢ 1én men vi sinh vat (microbial fermentation technology)
+ San xuit phan bon va thudc trir sau vi sinh vét (production of microbial
fertilizer and pesticide)
+ San xuét sinh khdi giau protein (protein-rich biomass production)
+ Nhan gidng v6 tinh bing nudi cdy mod va té bao thuc vat (plant
micropropagation)



+ Thu tinh nhan tao (in vitro fertilization)
- Cong nghé sinh hoc hién dai (modern biotechnology)

+ Nghién cttu genome (genomics)

+ Thuc vat va dong vat chuyén gen (transgenic animal and plant)

+ Dong vat nhan ban (animal cloning)

+ Chip DNA (DNA chip)

+ Liéu phap té bao va gen (gene and cell therapy)

+ Protein biét dugc (therapeutic protein)

+ Tin sinh hoc (bioinformatics)

+ Cong nghé sinh hoc nano (nanobiotechnology)
* Cong nghé sinh hoc ciling ¢ thé dugc phan loai theo cac kiéu khac nhau. Xét vé goc do cac
tac nhan sinh hoc tham gia vao qua trinh céng nghé sinh hoc, ¢6 thé chia thanh cac nhom sau:

- Cong nghé sinh hoc thyc vat (plant biotechnology)

- Cong nghé sinh hoc dong vat (animal biotechnology)

- Cong nghé sinh hoc vi sinh vat (microbial biotechnology)

-Cong nghé sinh hoc enzyme hay cong nghé enzyme (enzyme biotechnology)
Gan day, ddi v6i cac nhan to sinh hoc dudi té bao con hinh thanh khai niém cong nghé protein
(protein engineering) va cong nghé gen (gene engineering). Cong nghé protein va cong nghé
gen xuyén sudt va tré thanh cong nghé chia khéa nam trong céng nghé sinh hoc thuc vat, cong
nghé sinh hoc dong vat va cong nghé sinh hoc vi sinh vat. Nho k¥ thuat doc trinh ty gen va ky
thuat DNA tai to hop, cong nghé gen di dat dugc nhitng thanh tyu hét sirc to 16n mang tinh
quyét dinh, md ra nhitng giai doan phat trién méi. D6 14 nghién ctru vé toan bo genome cua
nhiéu sinh vat, ddng chi y 1a viéc giai ma genome ctia con ngudi va cla cay lua.

* Dua vao dbi tuong phuc vu ctuia cong nghé sinh hoc, co6 thé chia ra cac linh vuc cong ngh¢
sinh hoc khac nhau nhu:

- Cong nghé sinh hoc nong nghi¢p (biotechnology in agriculture)

- Cong nghé sinh hoc ché bién thyc pham (biotechnology in food processing)

- Cong nghé sinh hoc y dugc (biotechnology in medicine-pharmaceutics)

- Cong ngh¢ sinh hoc moi truong (environmental biotechnology)

- Cong nghé sinh hoc vat liéu (material biotechnology)

- Cong ngh¢ sinh hoc hoa hoc (biotechnology in chemical production)

- Cong ngh¢ sinh hoc nang lugng (biotechnology in energy production)...

2. So lwge lich sir hinh thanh cong nghé sinh hoc
Cong nghé sinh hoc phat trién cho dén ngay nay, di qua ba giai doan chinh:
- Cong nghé vi sinh.
- Cong nghé té bao (nudi ciy mo va té bao dong-thuc vat...).
- Cong nghé sinh hoc hién dai, tirc cong ngh¢ gen.
Co tac gia gan qua trinh phét trién néu trén voi ba cude cach mang vi sinh vat hoc.
- Cach mang sinh hoc 1an tht nhét (dau thé ky 20): sir dung qua trinh 1én men dé san
xuat cac san phim nhu acetone, glycerine, citric acid, riboflavin...



- C4ch mang sinh hoc 14n thér hai (sau thé chién thtr 2): san xuat khang sinh, cac san
pham 1én men cong nghiép nhu glutamic acid, cac polysaccharide; trong d6 c6 cac thanh tyu
vé @6t bién, tao céc chung vi sinh vat cho nang suét va hiéu qua cao, phat trién cac qué trinh l1én
men lién tyc va phat hién phuong phap mai vé bat dong enzyme dé sir dung nhiéu lan...

- C4ch mang sinh hoc 1an thir ba (bdt dau tir giita thap nién 1970): voi cac phat hién
quan trong vé enzyme cat han ché, enzyme gén, str dung plasmid 1am vector tao dong, dit nén
moéng cho mdt nén cong nghé sinh hoc hoan toan mdi dé 1a cong nghé DNA tai to hop.

Ciing c6 thé chia lich sir hinh thanh va phat trién cong nghé sinh hoc theo céac giai doan sau:

- Giai doan thir nhdt: DA hinh thanh tir rat 1au trong viéc s dung cac phuong phép 1én
men vi sinh vét dé ché bién va bao quan thyc pham, vi du san xuit pho mat, dim an, 1am banh
mi, nude cham, san xuat ruou bia... Trong d6, nghé niu bia co vai tro rat dang ké. Ngay tir cudi
thé ky 19, Pasteur da cho thay vi sinh vat dong vai tro quyét dinh trong qua trinh 1én men. Két
qua nghién ctru cta Pasteur 13 co so cho su phat trién ciia nganh cong nghiép 1én men san xuét
dung mdi hitu co nhu aceton, ethanol, butanol, isopropanol... vao cudi thé ky 19, dau thé ky
20.

- Giai dogn thir hai: Noi bat nhat clia qua trinh phat trién cong nghé sinh hoc trong giai
doan nay 14 sy hinh thanh nén céng nghiép san xuét thudc khang sinh penicillin, khai dau gan
lién v6i tén tudi cia Fleming, Florey va Chain (1940). Trong thoi ky nay da xuat hién mot sb
cai tién vé mat k¥ thuat va thiét bi 1én men vo trung cho phép ting déng ké hiéu suit 1én men.
Céc thi nghiém xtr 1y chat thai bang bun hoat tinh va céng nghé 1én men yém khi tao biogas
chtra chii yéu khi methane, CO va tao ngudn phan bon hiru co ¢6 gia tri ciing d duogc tién hanh
va hoan thién.

- Giai dogn thit ba: Bit dau tir nhimg nam 50 cta thé ky 20, song song véi viéc hoan
thién cac quy trinh cong nghé sinh hoc truyén thong di cé tir trudc, mot sé hudng nghién ciru
va phat trién cong nghé sinh hoc di hinh thanh va phat trién manh mé& nhd mét loat nhimng phat
minh quan trong trong nganh sinh hoc noi chung va sinh hoc phan tir néi riéng. D6 1a viéc lan
dau tién xac dinh duoc cau tric cua protein (insulin), xdy dung mé hinh cau tric xodn kép cua
phan tir DNA (1953). Tiép theo 1a viéc tong hop thanh coéng protein (1963-1965), dic biét 1a
viéc tong hop thanh cong gen va budc né biéu hién trong té bao vi sinh vat(1980). Chinh nhiing
phat minh nay tao tién dé cho sy phat trién nhanh chéng cac nghién ctru co ban va tmg dung
thuce té sau d6 trong linh vuc cong nghé sinh hoc hién dai.

- Giai doan thir tw: Bat dau tir nam 1973, khi nhitng thi nghiém khoi dau dan dén sy ra
doi cua k¥ thuat DNA tai td hop dugc thuc hién va sy xuat hién insulin-san phém dau tién cua
n6 vao nam 1982, ciing v4i thi nghiém chuyén gen vao cay trong ciing thanh cong vao nam nay.
Dén nay, cong nghé sinh hoc hién dai d3 c6 nhiing budc tién khong 16 trong cac linh vuc nong
nghiép (cai thién gidng cay trong...), y dugc (liéu phap gen, lidu phap protein, chian doan
bénh...), cong nghiép thuc pham (cai thién cac chung vi sinh vat...)...
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3. Mot s6 khia canh vé khoa hoc va Kinh té ciia cong nghé sinh hoc hi¢n dai

Céc phuong tién thong tin dai chung di ding tai khong it cac ¥ kién phan ddi ung dung
mot sd thanh tyu cong ngh¢ sinh hoc trong san xuét, tham chi ddi véi nhiing thanh tyu dugc
gidi khoa hoc danh gia 1a sang choi. That vay, cong nghé sinh hoc cling nhu khoa hoc hat nhan,
bén canh cac tng dung to 16n cho loi ich va phat trién ctia loai ngudi, ¢ thé con mang lai nhiéu
hiém hoa khong thé luong trude duge hdu qua. Gan day, khi cac nha khoa hoc xac nhan k¥
thuat nhan ban ctru Dolly hoan toan c6 thé 4p dung cho viéc nhin ban con ngudi, & khip cac
nude di day 1én mot lan song phan ddi viéc nhan ban ngudi, c6 noi cdm hoan toan huéng nghién
clru nay. Sau ddy ching ta s& tim hiéu cac hiém hoa tiém tang cta cong nghé sinh hoc.

3.1. Vé khoa hoc
Sy dé dat trong str dung cac san pham chuyén gen lam thuc pham cho nguoi va gia suc
do nhiéu 1y do khac nhau, nhung tyu trung c6 thé chia thanh hai nhém sau:

- Bo mdy di truyén cua sinh vat mang tinh hoan thién rat cao vi da tién hoa qua hang
trdm triéu ndm, nhitng gen mai duoc gan thém vao cho cay trong va vat nudi dé ting nang suat
hodc chat lugng ndng san, biét dau c6 thé pha v tinh hoan thién, tinh can bang cua sy song &
cac sinh vat ndy. Va vi thé, con ngudi khong thé yén tim vdi viée hang ngay nudt vao co thé
mot sb lugng 16n cac san pham thiéu tinh hoan thién, can bang hay noi cach khac 1a c6 thé co
di tat.

- Cho dén nay trong viéc tao ra cac GMO, cac gen khang khang sinh nhu kanamycin,
ampicillin hodc hygromycin thudng duoc str dung kém theo dé lam gen chi thi chon loc. Chung
ton tai trong san pham ctia cac GMO va c6 thé c¢6 anh hudng truc tiép hodc gian tiép thong qua
day chuyén thirc dn cta sinh quyén dén con nguoi. Mic du kha ning nay 13 vo cing thap, thim
chi khi mot gen khang sinh dugc phat tdn sang mot sinh vat khac thi tac dong cia vi¢c nay cling
khong dang ké do céc gen chi thi chon loc dugc st dung trong sinh vat chuyén gen c6 ung dung
rat han ché trong tht y va y hoc. Tuy nhién, dé 1am diu nhiing lo lang ctia x3 hoi, cac nha nghién
ctru dugc yéu cau tranh str dung cac gen khang khang sinh trong sinh vat chuyén gen. Viéc sir
dung gen chi thi thay thé khac dang duoc danh gia va phat trién. Hién nay, nguoi ta dang tim
cach thay thé cac gen chi thi chon loc cii bang cic gen ¢ vé it hai hon nhu gen mé hoa protein
phat huynh quang mau xanh luc (green fluorescence protein-GFP). Gen GFP dugc coi 1a mdt
gen chi thi tot, vi n6 1am cho cac GMO phat sang xanh ruc r& khi dat dudi tia tir ngoai. Nhung
du sao su nghi ngai van con, vi gen GFP c6 ngudn gbc tir mot lodi ca & Bac Biang Duong, chir
khoéng tir mot dong vat co ngudn gdc gan v4i ngudi.

3.2. Vé kinh té
*Nhitng cong ty da qudc gia vé cong nghé sinh hoc

T6 chiac qudc té nong nghiép tién bd RAFI (Rural Advancement Foundation
International) 1a mot t6 chirc phi chinh phii & Canada hoat dong nham han ché anh hudng cua
cac cong ty da qudc gia vé gidng. Theo RAFIL cac cong ty da qudc gia vé cong nghé sinh hoc
s& hoat dong rat manh trong thé ky 21, hién nay nhiing cong ty nay dang phat trién nhanh chong
nhd thau tém cac cong ty nhé hon va trude hét nho loi nhuan khong 16 thu duoc trong doc
quyén ban cac san pham GMO.

11



Chang han cach ddy hon 15 nim, cong ty Monsanto chi chuyén vé céc san phiam hoa
dau, thudc trir sdu va trir c6. Tuy nhién, thoi gian gan ddy Monsanto dd dau tu rat 16n va trién
khai cong nghé gen thyc vat dé tao ra cac giéng GMO va dang tro thanh cong ty giéng 16n nhat
thé gidi. RAFI goi Monsanto 13 mét “Microsoft cong nghé sinh hoc” vi tir ndm 1996 dén nay
Monsanto d4 mua lai nhiéu cong ty trudc ddy von 1a ngudi khong 16 trén thi trudng hat giéng.

* Sy 16 thudc vao cac cong ty da qudc gia vé cong nghé sinh hoc

RAFTI tién doan ngudi néng dan & hau hét cac nudc trén thé gidi, ké ca cac nudc cong
nghiép phat trién, dan dan s& bi 1& thudc vao mot nhém nho cac cong ty cong nghé sinh hoc da
qudc gia. Vi quy ché ngit nghéo vé quyén tac gia IPR (Intellectual Property Right) hién hanh
trong quan hé kinh té thé gidi, ngudi néng dan sé& bi tude bo hoan toan quyén tu do trong ciy
gi trén manh dat ctia minh va ban cho ai san pham ctia minh. Ly do dé cac cong ty nhu Monsanto
¢6 duoc nhiéu quyén han nhu vy chinh 1a sy tién bo ctia cong nghé sinh hoc.

Chang han, gen terminator dugc co quan ding ky ban quyén ciia My chinh thirc cip
bang phat minh cho cong ty Delta Pine (3/1998). Khi chuyén gen vao bat cir mot gidng cay nao,
hat ban ra s& chi nay mam trong mot thé hé duy nhat. Néu nguoi néng dan 1ay hat dé trong vu
sau, gen ndy s& tao ra mot hop chit giét chét mam, vi thé hat hoan toan khong nay mam dugc.
Véi gen terminator trong tay, cac cong ty da qudc gia s& bt ndng din cac nudc hang nim phai
mua hat gidng cua ho. Mat khac, cac cong ty giéng dang thon tinh dan cac cong ty ché bién
lwong thyc, thuc pham 14 du ra cia ndng san. Vira doc quyén hat giong GMO lai vira ndm cic
cong ty ché bién ndng san, cac cong ty da qudc gia cong nghé sinh hoc s& khong chira mot 16i
thoat nao cho ndng dan cic nudc dang phat trién.

3. Cac linh vue irng dung ciia cong nghé sinh hoc
3.1. Cong nghé sinh hoc trong nong nghiép

Linh vuc ndng nghiép tuy khong phai 1a myc tiéu phat trién hang dau cua céng nghé sinh
hoc ¢ nhiéu nudc cong nghiép trén thé gidi, nhung trén thyc té nhimng hoat dong nghién ciru
va phét trién, san xuat va thuong mai hoa & linh vyc nay ciing duoc nhiéu tip doan 16n quan
tam. C6 thé néu ba linh vyc chinh 1a:

- Gibng cay trong va vat nudi nhan vo tinh va chuyén gen mang nhiing dic diém nong-
sinh quy gid ma cac phuong phap truyén théng khong tao ra duge, dong thoi lai duge bao vé
thong qua ban quyén tac gia.

- Céac ché pham sinh hoc dung trong bao vé ciy trdng vat nudi, nhu: vaccine, thudc trir
sau bénh va phan bon vi sinh.

- Cong nghé bao quan va ché bién nong-hai san bang cac ché pham vi sinh va enzyme.
Gia tri nong san duoc nang 1én nhiéu 1an va quy trinh cong nghé di kém trang thiét bi 1a mot
dang hang hoa trong kinh doanh chuyén giao cong nghé.

Ngoai ra c6 thé liét ké thém mét s linh vire khac:

- Cong nghé sinh hoc ché bién thuc pham: Cac enzyme (amylase, rennin, B-galactosidase,
invertase, gluco-isomerase, pectinase), cac chat phu gia thuc pham (cac chit tao ngot, huong
vi, tao mau, bdt n& va lam On dinh, cac vitamin, cac amino acid, cac chét chéng oxy hoa, cac
chét bao quan, cac chét hoat hoa bé mat...).
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- Céc loai thue an bo sung cho chin nuéi (khang sinh méi...).

- Céc loai thudc trir sdu, diét c¢6 véi tinh dic hiéu tang Ién (cac san phém Bt, cac
baculovirus, tuyén triung ky sinh...).

- Cac hormone sinh trudng thuc vat (cac cytokinin...).

- Céc hoa chit chan doan bénh cho dong-thuc vat

3.2. Cong nghé sinh hoc trong y dwoc

Co & thanh tyu cong nghé sinh hoc dugc thé hién rd nét nhit 1a & linh vuc y hoc. Hién
nay, hau hét cic san pham quan trong sau ddy déu dwoc san xuat trén co s& cong nghé sinh hoc,
bao gém cac tng dung sau:

- Cac loai khang sinh va cac chét diét khuan, cac loai vitamin va chat bo dudng, cac loai
amino acid va hdn hop cta chiing trong dich truyén, cac loai vaccine va cac loai hormone chira
bénh.

- Cac b kit chuan dung trong chan doan bénh va chan doan hoa sinh trong y duoc.

- Cay trong va vat nudi duge cdy chuyén nhimg gen san sinh ra cac loai protein tri liéu
dang 1a muc tiéu dau tu ctia kha nhiéu cong ty y dugc hang dau trén thé gidi hién nay.

Cu thé 12 nghién ctru va san xuét cac dugc pham, cac khang thé don dong, interferon, cac
hormone (hormone sinh trudng, insulin, erythropoietin, thrombopoietin...), cac enzyme
(urokinase, heparinase, alcohol dehydrogenase), cac protein khac (cac khang nguyén dac hiéu,
albumin, antithrombin, fibronectin...), cac khang sinh, thudc va vitamin méi, cac dugc pham co
ban chat protein, cac loai vaccine viém gan B, C, HIV, cum, sbt rét, viém ndo, ta va céc tac
nhan gy bénh tiéu chay, cac kit chan doan nhu: chan doan sy c6 mat HIV, virus viém gan B
va C trong méau, mot s6 chan doan thai..., liéu phap gen: diéu tri cic gen gdy bénh di truyén.

Hién nay, cac cong ty cong nghé sinh hoc y dugc hang dau thé gidi dang tap trung vao
nghién ctru tao ra san pham chdng lai cac cin bénh nhu HIV/AIDS, cac loai bénh ung thu, tiéu
duong, cac bénh tim mach, cac bénh truyén nhiém...

3.3. Cong nghé sinh hoc cong nghiép va ché bién thwe phim

Cong nghé sinh hoc cong nghiép bao gdm cac linh vyuc san xuat cac loai enzyme nhu
amylase, cellulase va protease dung trong cong nghiép dét, cong nghiép xa phong va my pham,
cong nghi€p banh keo, rugu bia va nudc giai khat. ..

Sau déy 1a cac loai san pham ctia cong nghé sinh hoc céng nghiép:

- Cong nghiép hoa chat: Cac hoa chét thong dung (vi du: acrylamide) déu c6 thé san xuat
bang cong nghé sinh hoc. Cong nghiép hoa hoc s& c6 hiéu qua hon néu dung cac chat xtc tac
sinh hoc (enzyme), tai sinh va xir Iy cac dung moi bang con duong sinh hoc.

- Qua trinh ché bién tinh bot: Dung cac enzyme do cong ngh¢ sinh hoc tao ra dé dich hoa
va dudng hoéa tinh bot thanh glucose va chuyén héa thanh fructose.

- Cong nghiép lam sach: Cac chét giit tay hién dai duoc bd sung protease va cac enzyme
khac 1am sach cac vét ban protein, tinh bt va chit béo.

- Cong nghiép bot gb va gidy: Nhu cau cua thi truong va bao vé moi trudng ngdy cang
16n ddi véi gidy it chira cac hop chét chlorine gdy 6 nhiém. Qua trinh san xuét bot gidy hién nay
gy 6 nhiém rét ning. Cong nghé sinh hoc dua ra giai phap sinh hoc dé san xuét bot gidy khong
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giy 6 nhidm bang cach sir dung cac loai nAm phan huy lignin-cellulose dé tao bot. Cac enzyme
ciing duoc ding nang cao chit lwong soi va chit luong gidy.

- Cong nghiép khai khoang va phat hién khoang san. Co hai cong ngh¢: loc sinh hoc/oxy
hoéa sinh hoc cac kim loai, xtr 1y 6 nhiém kim loai va tai sinh. Cong nghé loc kim loai dung cac
vi sinh vét c¢6 thé thu duoc cac kim loai qui nhu déng, kém va cobalt. Cong nghé xir Iy sinh hoc
6 nhiém c6 thé ap dung ddi voi cac kim loai ning.

3.4. Cong nghé sinh hoc moi trudng

Tuy 14 linh vyc khd méi nhung sy phat trién va tmg dung cta cong nghé sinh hoc moi
truong rat dang ké. Moi qua trinh xir 1y chit thai néu khong khép kin bang xir 1y sinh hoc thi
kho c6 thé thanh cong tron ven.

Céac hoat dong chinh cua cong nghé sinh hoc moi truong dang dugc chu trong 1a:

- Cong nghé phan hity sinh hoc: Dung cac co thé song phan hiy cac chat thai doc tao nén
cac chat khong doc nhu nude, khi CO2 va cac vat liéu khac. Bao gém, cong nghé kich thich
sinh hoc: bo sung chat dinh dudng d¢ kich thich sy sinh truéng ctia cac vi sinh vat phan huy
chat thai ¢ sin trong moi trudng, cong nghé bd sung vi sinh vat vao méi trudng dé phan huy
chat 6 nhiém, cong nghé xtr 1y 6 nhiém kim loai va cac chat 6 nhidm khéc bang thuc vat va
nam.

- Dy phong méi truong: Phat trién cac thiét bi do va theo ddi 6 nhiém méi truong, dic
biét trong viéc do nude va khi thai cong nghiép trudce khi gidi phong ra moi truong.

Bang 1.1. Mt s6 hwéng phat trién ciia cong ngh¢ sinh hoc hién dai

Linh vuc Ung dung

NOng nghi€¢p | Tao chung vi sinh vat mdi, xay dung cac phuong phap
chon gidng cay trong va vt nudi méi.

Y té Dung enzyme tao cic by cam bién sinh hoc trong cac
thiét bi phan tich y té. Str dung té bao vi sinh vat, té bao
dong-thyc vat trong san xuat thude (vi du: steroid) va
téng hop cac loai khang sinh méi. Str dung enzyme trong
chita tri bénh.

Cong nghiép | Xay dyng va hoan thién cac phuong phap ché bién va
thyc pham bao quan thuc pham méi, san xuét chat bo sung vao thuc
pham (vitamin, amino acid...), sit dung protein don bao
va enzyme trong cong nghé ché bién thyc pham.

Giam sat moi | Hoan thién cac phuong phap du doan va giam sat tinh
truong trang moi truong. Hoan thién cac phuong phap xur ly
chat thai (ddc biét 13 chét thai cong nghiép).

San xudt hoa | San xuat cac acid hiru co (citric acid, itaconic acid,
chat acetic acid...), san xuat enzyme lam chét tay rira.

Néng luong Gia tang pham vi st dung biogas, xay dung cac du an

16n san xuat ethanol dung lam nhién li¢u.
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3.5. Cdc vin dé phdp Iy ciia cong nghé sinh hoc hi¢n dai

Cong nghé DNA tai t6 hop da gitp cac nha khoa hoc thay ddi co ché tién héa cua ty
nhién, sang tao ra san phé‘im cua gen, tao ra cac dang sinh vat moi. Ngay cang co nhiéu bﬁng
chimg hién nhién vé loi ich ctia cong nghé DNA ti t6 hop. Tuy nhién, ciing phai can nhic dén
nhitng nguy co tiém tang ciia nd, va thuc té ciing d nay sinh mot sé van dé phap 1y quan trong
budc chiing ta phai xem xét lai mot cach than trong.

Chang han, chiing ta c6 thé tham khao hé théng quan 1y dbi voi cac san pham céy trong
ctia cong nghé sinh hoc hién dai & M, noi ma linh vuc cong nghé sinh hoc dugc dau tu va phat
trién tot nhat trén thé gidi.

Hé thong quan 1y ciia My 1a mot b phan quan trong nham dam bao an toan luong thuc.
Phéi hop voi B Nong nghiép My (USDA) va Cuc Bao vé Méi truong (EPA), Cuc quéan 1y
Thuc pham va Dugc pham (FDA) dong vai trd quan 1y cac loai lwong thuc ¢6 ngudn goc thuc
vat duoc tao ra nhd cong nghé sinh hoc. Theo Pao luat Luong thuc, Duoc pham va My pham
(FD&C), FDA c6 thim quyén bao dam d6 an toan cua tat ca cac luong thyuc trong nude va nhap
khau cho ngudi va dong vat trén thi trudng My. Ngoai trir thit gia stic-gia cAm va mot sb san
pham tring, nhitg hang muc nay thudc pham vi diéu tiét cia USDA. Tuy nhién, d6 an toan
ctia du lugng thude tha y trong thit gia suc, gia cam va thuy san 1a do FDA quan 1y. Thudc trir
sau lai chil yéu do EPA diéu tiét. Co quan Kiém tra Strc khoé Thyc vat va Pong vat cia USDA
(APHIS) c6 chirc nang giam sat an toan nong nghiép va an toan moi truong trong trong trot va
thir nghiém tai hién trudng céac gidng cay trong dugc tao ra nhd cong nghé sinh hoc.

Cac loai lvong thyc va thanh phﬁn lvong thuc duoc tao ra nho cong ngh¢ sinh hoc phai
dap tng nhiing tiéu chuan an toan twong tu nhu cac tiéu chuan ma Pao luat FD&C 4p dung ddi
v6i cac cay trong duge tao ra theo phuong phap lai giéng théng thudng. Piéu nay co nghia 1a
cac san pham cong nghé sinh hoc ciing phai an toan giéng nhu cac san pham truyén thong trén
thi truong. FDA c6 quyén loai trr mot loai Ivong thuc khéi thi truong hodc trung phat nhiing
ngudi budn béan loai luong thue d6 néu nd gay ra rui ro dbi véi sirc khoe cong dong. Can luu ¥
rang Pao luat FD&C quy dinh nhitg ngudi ap dung cong nghé sinh hoc phai chiu trach nhiém
phap 1y nham dam béo rang nhimng lwong thuc ma ho ban cho ngudi tiéu dung phai an toan va
déap Gmg tat ca cac yéu cau vé phap 1y.

3.5.1. An toan sinh hoc
3.5.1.1. Sy chuyén gen bang hat phan

Cho t6i nay khong c6 hat phan cta loai cdy trong bién d6i gen nao duoc han ché kha nang
phat tan. Cac phuong thire quan 1y nhu cach ly khong gian va thoi gian c6 thé han ché su luu
chuyén gen (gene flow) gifta cay trong, han ché hat sot lai trong dat va cay sot lai sau khi thu
hoach. Viéc str dung ving cach ly, rao can cay trong va cac rao can thuc vat khac gitta ngudn
tao va noi nhan hat phin ciing c6 thé giam murc d6 phat tan hat phan. Thoi gian hat phan 6 trong
khéng khi ciing kha dai, do d6 co thé phat tan dén khoang cach kha xa. Tuy nhién, diéu kién
thoi tiét va moi truong thay doi c6 thé gay ra sy phat tan ¢ nhirng khoang cach xa hon nita. Cac

15



bién phap cach ly sinh hoc dang dugc phat trién nham xac dinh liéu sy sinh san & cay tréng c6
thé kiém soat duoc hay khong dé tranh su giao luu gen qua hat hodc hat phin.

Pac biét & cac giéng hodc dong c6 cay bt duc duc, s& xdy ra hién tugng lai xa véi giéng
bién ddi gen hitu thy & mot tin sd cao hon va khoang cach xa hon so véi giéng truyén thong.
Su tich lity gen (gene stacking) di dugc quan sat & cay trong va ngudi ta du doan 1a ciy trong
mang gen da khang s& tr& nén phd bién sau khi cdy trong chuyén gen dugc phép dua vao thi
truong, va vi vy cay moc hoang bién dbi gen s& phai can cac bién phap diét co khéc.

Céc nghién ciru cho thay phan 16n sy thu phin chéo xay ra & khoang cach ngin va kha
nang thu phan thanh céng giam theo ham mii so voi khoang cach tir ngudn phat ra hat phéan.
Nhung trén pham vi nong trai van c6 su luu chuyén gen, mic du mirc d xdy ra rat thip & mot
khoang cach kha xa, vi vay su tach biét hoan toan vé mat di truyén 1a rat khé duy tri.

Trong khi hat phan déng vai trd quan trong trong su phét tan theo khong gian thi hat giong
dong vai trd quan trong trong su phét tan theo thoi gian. Do d6, khi cach ly cay trong chuyén
gen Vi cay trong khong chuyén gen phai tinh dén chuyén trude d6 cay trong chuyén gen co
dugc trong trén cuing manh dat do khong va tap quan canh tac co gy ra su di chuyén céc hat
gilta cac manh rudng hay khong.

Ngoai ra, sy luu chuyén gen gitra cdy bién doi gen va ho hang cia n6 con tuy thudc vao
loai tinh trang gen chuyén quy dinh, dac diém sinh hoc cua cay (thu phén chéo hodc tu thu
phan) va bdi canh nong nghiép (hé thong ciy trong, to chirc khong gian giita cac thira rudng).

3.5.1.2. Sy bén viing ciia DNA trong dit

DNA ctia cay chuyén gen c6 thé dugc phong thich vao mai trudng tir cac nguyén liéu
thuc vat da gia hodc muyc nat. Van dé nay da duoc khao sat & mot s6 cay chuyén gen nhu thude
l4 (aacC1), hoa da yén (NOS-nptll) va cu cai duong (bar/TR1, TR2/nptll, 35S/BNYVV-cp).
Sy bén ving cta cdu trac DNA trong dat dugc phat hién bang cach tach chiét DNA truc tiép tir
dat, sau d6 khuéch dai cdu trac ndy bang k¥ thuat PCR. Chon loc primer thich hop cho phép
phat hién 13 rang cu tric chuyén gen bén canh cac gen xuét hién ty nhién. Vi phuong phap
nay sy hién dién cua ciu trac DNA c6 thé dugc phat hién nhung khong c6 théng tin nao vé su
hién di¢n ctia n6 trong nguyén li€u thuc vat muc nat, co thé do DNA tu do da duoc hép thu vao
bé mat dat. DNA cua cdy cu cai dudng chuyén gen dugc phat hién trong mau dat ¢ vi tri da
khéng str dung 6, 12 va 18 thang sau khi cy ct cai duong bi cay lap trong dit. Nguoi ta ciing
da tim thdy DNA cay thudc 14 chuyén gen ¢ trong dit sau hon 1 ndm thu hoach. Trong khi d6
DNA ctia hoa di yén chuyén gen chi c6 thé phat hién vao thoi diém 2 thang sau khi cay dugc
cay lap trong dat.

Mic du chi c6 mot vai khao sat vé su bén viing ctia DNA cdy chuyén gen ¢ trong dat,
nhung su bén ving clia cau tric trong mot thoi gian dai co thé dugc chimg minh 13 rang.
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3.5.1.3. Chuyén gen ngang tir thiec vit vdo vi sinh vt dat

Chuyén gen ngang (horizontal gene transfer) 13 hién tugng chuyén cic gen hodc nguyén
lidu di truyén tryc tiép tir mot ca thé riéng biét vao mot ca thé khac bang cac qua trinh tuong tu
sy gdy nhidm. Phan biét véi mot qua trinh binh thuong 13 chuyén gen doc (vertical gene
transfer)-tir bd me vao con cai-xut hién trong qua trinh sinh san. Chuyén gen ngang trong phan
nay dé cap dén DNA ngoai lai ciia cAy chuyén gen hién dién ¢ trong dét, vi khuan phat trién
kha ning dé nhan gen nay va cudi cung, céc trinh ty nay dugc hop nhit trong genome ciia vi
khuan.

Nguy co cta cong nghé di truyén do6 13 1am ting tiém ning cia sy chuyén gen ngang qua
cac loai khong ho hang. Céc co ché té bao cho phép cic gen ngoai lai xen doan vao genome
ctia mot loai ndo d6. Cac gen khang thude diét co hoic khang khang sinh cua vi khuan thudng
dugc str dung nhu 13 cac chi thi chon loc dbi voi cay chuyén gen. Vi thé, chuyén ngang tir thyc
vét vao vi sinh vét ctia cac gen khang nhu thé thuong duge xem nhu 1a mot hiéu ing tiém tang
khong mong muén giita cdy chuyén gen va céc vi sinh vat dat.

Tuy nhién, cho dén nay chua c6 bang ching rd rang vé viéc chuyén gen tir thyc vat vao
cac vi sinh vat. Hién nay, cac nghién ciru an toan sinh hoc (biosafety) vé chuyén gen ngang tir
ciy chuyén gen vao vi sinh vat (vi khuan va ndm) c6 hai hudng chinh 1a tim hiéu co ché chuyén
gen tur thyc vat vao vi sinh vat va danh gia cac hau qua sinh thai cua no.

Co ché chu yéu cua viéc chuyén gen tur thuc vat vao vi sinh vat 1a qué trinh bién nap tu
nhién doi hoi sy hap thu DNA tu do. Vi khuan dat co thé bién nap tu nhién va hop nhat DNA
ngoai lai trong genome cua minh. Dé chuyén gen tir thuc vat vao vi sinh vat ¢ diéu kién dong
rudng, khong phai chi co co ché cho phép hip thu va sao chép trong mot vat chu méi ma sy
chon loc vat chu dé biéu hién mét tinh trang mo1 la quan trong nhét. Phat hién chuyén gen
ngang c6 thé thuc hién bang cach phan tich vi khuan dat sau giai doan nuéi ciy dau tién.

3.5.1.4. Chuyén gen tir thuc vit vdo virus

Két qua dau tién vé cdy chuyén gen biéu hién protein vo cta virus kham thudc 14 (TMV)
dd ngan chan su phat trién cia bénh xuat hién trong nim 1986. Phuong thirc nay sau d6 da duoc
su dung dé tao ra tinh khang cho céc loai virus khac nhau, tuy nhién cac nha di truyén hoc da
dat cau hoi vé su an toan ctia ciy trong chuyén gen ngay tir nhitng ngay dau tién. Nguy co 1d
rét nhét 13 tiém ning tao ra cac virus gay nhiém méi bang su tai to hop, vi du: gen chuyén cua
virus (viral transgene) lién két hoic trao ddi cac phan véi nucleic acid cta cac virus khac. Do
v6 protein khong ngian dugc virus xdm nhap vao té bao thuc vat, gen chuyén (transgene) s&
duoc tiép xtic véi cac nucleic acid cia nhiéu virus duoc mang t&1 thuc vat boi cac vector con
trang (insect vector).

Mot s nghién ctu da ching minh rfing cac virus thuc vat c6 thé tn cong mot loat cac
gen virus khac nhau tir cdy chuyén gen. Chang han:

- Virus gay bénh kham hoai tr & cdy c6 ba 14 mau do (red clover necrotic mosaic virus-
RCNMV) dang khiém khuyét d3 thiéu gen cho phép né chuyén tir té bao nay dén té bao khac
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(vi thé khong gay nhidém duoc) da tai to hop voi mot ban sao cta gen do trong cay thude 14
chuyén gen Nicotiana benthamiana, va da sinh san cac virus gay nhiém.

- Cay cai Brassica napus chuyén gen VI, mot nhan t6 hoat dong dich ma, cta virus kham
stp-lo (cauliflower mosaic virus-CaMV), di tai t6 hop v6i phan bd sung cta virus thiéu mat
gen d0, va tao ra virus gdy nhiém trong 100% cay chuyén gen.

- Sy tai to hop giita CaMV dang hoang dai va dang chuyén gen VI dwoc chimg minh
trong N. bigelovii. it nhat mot trong s6 cac virus tai to hop c6 doc tinh hon dang hoang dai.

- Cay N. benthamiana biéu hién mot doan gen protein vo cia virus CCMV (cowpea
chlorotic mottle virus) d tai to hop v&i virus khiém khuyét thiéu gen do.

Nhiéu khao sat cho thay trong cac thi nghiém c6 CaMV tan s tai t6 hop cao hon nhiéu
s0 v&i cac virus khac. Trong khi CCMV tai to hop dugc phuc hdi tir 3% cay chuyén gen N.
benthamiana, thi CaMV tai t6 hop duoc phuc hoi tir 36% cay chuyén gen N. bigelovii. Nguoi
ta nghi ngo rang sy dit gdy DNA soi d6i c6 thé xdy ra trong trudng hop tai to hop & CaMV do
thuc té 1a DNA chuyén gen bao gom ca promoter CaMV 35S.

3.5.2.An toan thuc pham

Cac gidng cay trong chuyén gen ngay cang dugc phat trién nhd vao cac cong cu cia
cong nghé sinh hoc hién dai. Ciing chinh vi vy ma nhiéu ngudi ban khoan rang liéu cac thuc
pham nay c6 an toan bang cac loai thuc pham c6 dugc nho st dung cac phuong phap nong
nghiép truyén théng hay khong. Vay su khac biét giita lai giéng thong thudng va cong nghé
sinh hoc thuc vat 1a gi. Thyc ra ca hai déu co cung mot mot muyc ti€u la tao ra cac giéng cay
trong c6 chat luong cao voi nhitng ddc tinh di dugc cai thién gitip ching phat trién tot hon va
ngon hon. Su khac biét 1a & chd muc dich nay dat dugc b'flng cach nao.

Lai giéng truyén théng doi hoi sy trao d6i hang ngan gen gitra hai cay dé c6 duoc tinh
trang mong mudn. Trong khi d6, nho cong nghé sinh hoc hi¢n dai, chung ta c6 thé lya chon mot
dic tinh mong mudn va chuyén riéng nd vao hat gidng. Sy khac biét giita hai ky thuat nay 1a
rat 16n. Phuong phap cong nghé sinh hoc hop 1y hon, c¢6 hidu qua cao va dem lai két qua rat tét.

Céc k¥ thuat st dung trong cong nghé sinh hoc hién dai cung cip cho nhirng nha lai tao
gidng nhimng cong cu chinh xac cho phép ho chuyén nhiing dic tinh mong mudn vao cdy trong.
Hon thé nita, ho ¢6 thé 1am diéu nay ma khong bi chuyén thém cac tinh trang khong mong muén
vao cdy nhu van thudng xay ra, néu st dung lai gidng truyén thng.

Thuc pham c6 ngudn gde tir cay trong chuyén gen phai trai qua nhiéu thir nghiém hon
bat ky loai thuc phém nao trong lich str. Trudc khi dugc dua ra thi truong, ching phai dugc
danh gia sao cho phu hop véi cac quy dinh do mot vai to chirc khoa hoc quéc té dua ra nhu T
chtrc Y t& Thé gi6i, T chtrc Nong Luong, T6 chirc Hop tac va Phat trién Kinh té... Nhimg quy
dinh nay nhu sau:

- Céc san pham chuyén gen can dugc danh gia gidng nhu cac loai thuc pham khac. Cac
nguy co gy ra do thuc phdm c6 ngudn gdc tir cong nghé sinh hoc ciing c6 ban chat gidng nhu
cac loai thuc pham thong thuong.
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- Cac san phém nay s€ dugc xem xét dua trén do an toan, kha nang gay di ung, ddc tinh
va dinh dudng cta chung hon 1a dua vao phuong phap va k§ thuat san xuét.

- Bat ky mot chat méi nao duoc dwa thém vao thuc pham thong qua céng nghé sinh hoc
déu phai duoc cho phép trude khi dua ra thi truong, cling gidng viée cac loai chat phu gia méi
nhu chét bao quan hay mau thyc pham can phai duoc cho phép trude khi thuong mai hoa.

Mot s6 nhan dinh trong van d¢ an toan thyuc phém hién nay nhu sau:

- Mirc d6 4n toan cua thuc phim chuyén gen it nhat ciing twong duong véi cac thuc
pham khac béi vi qua trinh danh gia an toan d6i v6i thuc pham chuyén gen ki ludng hon nhiéu
s0 v6i viée danh gia cac thuc pham khac. Qua trinh danh gia an toan thuc phim dam bao rang
thyc pham chuyén gen mang lai tit ca cac loi ich nhu thyc pham thong thudong va khong co
thém mot tac hai nao.

- Chua c6 bang chiing nao cho thay thyc pham chuyén gen hién dang c6 trén thi truong
gay ra bat cir lo ngai nao vé strc khoé con nguoi hay c6 bat ky khia canh nao kém an toan hon
s0 véi ciy trong tao duge nho lai gidng truyén thong.

- Mot diém dic trung cta ki thuat chuyén gen 13 né dua vao mot hay nhiéu gen da dugc
xé4c dinh 1. Diéu nay giup cho viéc thir nghiém doc tinh cua cic cdy trong chuyén gen dé thuc
hién hon so v&i cac cdy trong binh thudng.

3.5.2.1. Cdc chdt gay di iing

Mot trong nhitng mbi quan tdm 16n nhat vé thyc pham chuyén gen la chat gay di ung
(mdt protein gay ra di tng) c6 thé duoc chuyén vao thyc pham. Dén nay cic nha khoa hoc da
biét rat nhiéu vé cac thuc pham gy ra di tng & tré nho va ngudi trudong thanh. Khoang 90% sy
di g thuc an 14 ¢6 lién quan t6i tam thuc pham va nhém thuc pham-dong vat c6 vo (tom, cua,
s0, hén), trimg, c4, sita, lac, ddu twong, qua hach va laa my. Nhitng loai thuc phim nay va rat
nhiéu chit gay di ung khac da duogc xéac dinh rat rd va do vay kho tin rang ching c6 thé dugc
dua vao thyc pham chuyén gen.

Tuy vdy, viéc kiém tra tinh di tng van 1a mot khau quan trong trong viéc kiém tra an toan
trude khi mot gidng cay trong duoc dua ra 1am thuc phdm. Hang loat cac thir nghiém va cau
hoi phai dugce xem xét ki dé quyét dinh liéu thyc pham nay c6 1am ting su di ing hay khong.

Céc chét gy di ing c6 nhiing dic tinh chung nhu khong bi phan huy trong qua trinh
tiéu hoa, co xu hudng khong bi phan hiy trong qué trinh ché bién thuc pham, va thudng co rat
nhiéu trong thue phadm. Cho dén nay, khong c6 loai protein nao dugc chuyén vao thuc pham
chuyén gen da dugc thuong mai hoa lai mang nhitng dic tinh néi trén. Chiing khong c6 tién sir
va kha niang giy di tmg hay ddc tinh, ciing khong giéng véi cac chat giy di timg hay cac doc to
d4 biét va noi chung chirc ning cua chung di duogc biét rd. Nhitng protein nay c6 mot ham
luong rat thap trong thuc phdm chuyén gen, nhung nhanh chong bi phan hiy trong da day va
da duoc kiém tra do an toan trong cac nghién cuu vé thue phém cho dong vat.

Cac gen mi hoa thong tin di truyén co6 mit trong tat ca cac loai thuc pham va viéc an
chung khong gy ra bat ky anh huéng xau nao. Khéng co tac hai di truyén nao xay ra khi tiéu
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héa DNA ca. Trén thuc té, chung ta lu6n nhan DNA mdi khi dn do nd ¢6 mat & tat ca thuc vat
va dong vat.

3.5.2.2. Pdnh gid d¢ an toan ciia cdc thire pham

Bét ky mot san pham chuyén gen nao trude khi duge dua ra thi truong phai duoc thir
nghiém toan dién, dugc cac nha khoa hoc va cac giam dinh vién danh gia ddc 1ap xem c6 an
toan vé dinh dudng, doc tinh va kha ning giy di ung hay khong. Cac khia canh khoa hoc thuc
pham nay dya trén nhitng quy dinh cta cac to chic c6 thAm quyén ciia mdi nudc, bao gdm: mot
huéng dan sir dung san pham, thong tin chi tiét v& muc dich sir dung san pham, cac thong tin
vé phén tir, hoa sinh, doc tinh, dinh dudng va kha ning gy di tng. Cac cau hoi dién hinh co
thé dugc dat ra 1a: (1) Cac thyc pham chuyén gen c6 dugc tao ra tir thuc pham truyén thong da
dugc cong nhan an toan hay khong. (2) Nong do cac doc td hay chat giy di ung trong thuc
pham c6 thay d6i hay khong. (3) Ham luong cac chat dinh dudng chinh c6 thay doi hay khong.
(4) Cac chat méi trong thuc pham chuyén gen c6 dam bao tinh an toan hay khong. (5) Kha ning
tiéu hoa thirc n co bi thay doi hay khong. (6) Cac thuc pham ¢ dugc tao ra nhd cac quy trinh
da dugc chap nhan hay khong.

Ngay khi cac cau hoi nay va cac cau hoi khac vé thuc pham chuyén gen da duoc tra 10i,
van con nhiéu viéc phai lam trong qua trinh phé chuan trude khi thyc pham chuyén gen duoc
thuong mai héa. Thuc té, thuc pham chuyén gen 1a loai san pham dugc nghién ciru nhiéu nhét
trong cac loai da dugc san XUuét.

3.5.3. Pao dtrc sinh hoc

DPao dutrc sinh hoc (bioethics) 1a mot pham tru phirc tap ma cach nhin nhan tuy thudc vao
dic diém dan toc va van hoa khac nhau. Cho nén, nhitng van dé duoc coi 1a hop véi dao duc &
noi ndy co thé 1a trai dao dirc & noi khac. Thuat ngit nay c6 1& bat nguon & My vao nhitng nam
1970, khi cac k¥ thuat thao tac gen (gene manipulation), con goi 14 k¥ thuat di truyén hay cong
nghé DNA tai to hop, dugc ap dung.

Pham tru dao duc sinh hoc bao ham cach danh gia l¢1 ich va rui ro lién quan tdi sy can
thiép cta con ngudi, dic biét 1a cong nghé méi, xem xét 1am can ddi su theo dudi quyén tu do
cd nhan vdi trach nhi€ém phap 1y. Pao dtc sinh hoc doi hoi phai danh gia cong nghé that k¥,
trong d6 c6 danh gia anh hudng dén x3a hoi va ca nhan.

Cung véi thoi gian, van dé nay ngay cang tr¢ nén sau sac. Trudc nhiing x40 tron do sy
phat trién cua di truyén hoc, nguoi ta ty hoi minh dang tién tdi loai xa hdi nao va sy can bang
mo1 nao trén hanh tinh s€ dugc thiét 1ap.

Pao dirc sinh hoc khong giéi han suy nghi vé mdi quan hé giira khoa hoc va xa hoi. N6

gan lién quan hé gitra con nguoi voi tu nhién trong tinh da dang sinh hoc cua no, ké ca ban chat
cua chinh con nguoi. Mat khéac, dao dic sinh hoc 1a mot cach suy nghi vé tuong lai va gia tri
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ctua chung ta. N6 gitup cho gidi chuyén mon doi thoai véi nhitng nguoi ra quyét dinh va nguoi
dan, cung quan tdm dén sy ton tai cua xa hdi loai nguoi.

Ngay 25/7/1978, bé gai duogc thy tinh trong 6ng nghiém (Louise Brown) da ra doi & Anh.
Tir d6 dén nay, k¥ thuat nay di tao ra khong biét bao nhiéu em bé nhu vy trén thé gioi, ké ca
& Viét Nam. Myc dich dau tién ciia cong viéc nay 1a hoan toan lanh manh. Trong trudng hop
ctia Louise Brown, nguoi me bi v6 sinh do khuyét tat & voi trimg nén dé gitp ba ¢ con, nguoi
ta da 14y té bao trimg cua ba thu tinh trong dng nghiém v&i chinh tinh tring cta chong ba, roi
ciy hop tir vao ngay tir cung ciia ba. V& mit sinh hoc va phap 1y, em bé 14 con cua ho va diéu
nay ciing khong dit ra vin dé gi vé dao dirc hay vi pham mét diéu ludt nao.

Nhung mot van dé té nhi va phtic tap khéc lai duoc dat ra néu mot phu nit khong thé hoic
khong muén mang thai, dé nghi mdt phu nit khac nhan triing dugc thu tinh cia minh va mang
ho céi thai d6, viy dira con sé 1a cia ai. Cho dén nay, & nhitng nuéc c6 dich vu mang thai ho da
phat sinh nhiéu vu kién, vi nguoi duoc thué nhiéu khi pha hop dong, khong muén tra lai dta
con cho nguoi thué nira.

Mot biéu hién cta chu nghia wu sinh dudi dang méi, d6 13 ngudi ta hy vong c¢6 duoc
nhimg dira con thién tai bang cach xin hodc mua tinh tring ctia cac nha bac hoc dugc giai
thuong Nobel, cho thu tinh véi trimg ctia nhitng phu nit tré dep va thong minh rdi cay phoi vao
nhimng phu nit ndy. Nhung cach 1am nay khong chéc chan tuyét ddi do quy luat phan ly di truyén
va dira con sinh ra van c6 thé thudc loai tim thuong. Sau thanh céng nhan ban ctru Dolly, nguoi
ta hy vong khic phuc dugc van dé trén bang cach “nhan ban cac thién tai” nho chinh té bao cua
ho. Nhu ta di biét, nhan ban ngudi 13 mot van dé rat kho va hién nay hau nhu bi cAm trén thé
gidi. Va lai dong nhét di truyén khong co nghia 1a dong nhét ban sic ca nhan. Xét vé mit luan
ly va dao duc viéc lam trén khong thé chép nhan duge, con vé mit khoa hoc cling kho hién
thyc: thién tai chi biéu hién & mot do tudi nao d6 va néu dinh cho ra thién tai theo cach nay
cling kho vi hinh dang va thé chat cua nguoi me da khac trude. Lai cang kho thyc hién néu
thong qua mot phu nit xa la khong phai 13 me minh, vi hé gen cia té bao chat trong trimg la
cling c6 anh hudng va s€ khong phat huy dugc nhu cia chinh me minh.

Hién nay, sy phat trién nhanh chong ctia cong ngh¢ sinh hoc da dat cho céac uy ban dao
dtrc va luat phap trén thé gidi nhitng van dé sau day:

- C6 nén cho phép thay doi chuong trinh di truyén ctia nguoi hay khong; va néu cho phép
thi & mtrc d§ nao, cho du viéc lam nay dugc bi¢n minh la dé chita cac bénh di truyén.

- C6 nén chip nhan viéc chan doan trude khi sinh dé Iya chon gidi tinh cta dta tré hay
khong.

- C6 nén bat budc thuc hién cac chuong trinh phat hi¢n di truyén phuc vu loi ich stc khoé
ctia ngudi dan hay dé mdi ca nhan nhan xét co hoi dwa vao cac thir nghiém ma két qua c6 thé
trai ngugc, anh huong td1 ho va nguoi than ctia ho (vi du viée sinh ra mot dura con c6 thé ¢6 rui
ro khuyét tat hay khong).

- Co nén cAm lidu phap gen (gene therapy) nham vao céc té bao sinh duc hay khong. Theo
Suleiman, gido su nghién ctru cic van dé qudc té va giam ddc cua Uy ban nghién ctru chau Au
(Pai hoc Princeton, M¥) thi “Nha nudc can xac dinh mirc d6 can thiép vao nghién ctru khoa
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hoc qua tranh luan céng khai nham hop phap hoa hanh dong ciing nhu dé ngudi dan kiém soét
cac hanh dong nay. Tém lai, nha nude can hop tac vai cong déng khoa hoc dé dam bao tu do
nghién ctru va tmg dung hop dao dirc cac két qua tir d6”.

3.5.4. Quyén tac gia va s& hiru tri tué
3.5.4.1. Quyén tic gid

Mic du dé c6 rt nhiéu cudc tranh luin & cac dién dan qudc té vé quyén tac gia cua cac
nuée c6 ngudn gen quy hiém dugce phuong Tay st dung trong cong nghé tao gidng nhung dén
nay van chua dem lai mot két qua that sy nao. 169 nuée di dang ky vao cong ude Qudce té vé
DPa dang sinh hoc (Convention on Biological Diversity) va cong udc nay c6 hi¢u luc tir 12/1993,
trong d6 quy dinh cung chia sé quyén loi giita cac nudc co6 ngudn gen véi cac cong ty phuong
Tay st dung ngudn gen d6. Tuy nhién, tir d6 dén nay cac nudce c6 ngudn gen quy hiém van tiép
tuc bi mat dan tai san qudc gia cia minh ma quyén loi duogc chia sé thi khong dang ké.

Chang han, nim 1994 hing ArgEvo phan lap duoc gen PAT (phosphinothricin
acetyltransferase) tir dong vi khuan Streptomyces viridochromogens ¢ trong miu dét 13y tir
Camerun. Gen PAT cho phép tao ra cic gidng cdy trong khang thudc diét cé nhom glufosinate,
dong goép quan trong vao doanh sb 2,3 ty USD cua AgrEvo nam 1995. Tuy nhién, hing nay da
tir chdi khong tra cho Camerun mot khoan tién ndo vé quyén tac gia.

Ngay 16/1/1996, Ban quyén so hitu s6 5.484.889 cua My duoc cap cho Gido su Sylvia
Lee-Huang (Pai hoc New York) dé bao vé quyén tac gia ctia ong vé mot loai protein chiét tir
mot gibng mudp diang (Momordica charantia) ¢ ngudn goc tir mién Nam Trung Quéc. Gidng
mudp dang nay 14 thanh phan chinh cia mét bai thude dan gian ¢ truyén cua Trung Qudc dé
chéng nhiém trung. Lee-Huang da cho rang nho cong nghé DNA téi t6 hop, tir nay ong khong
can phai mua hat mu6p dang tir Trung Qudc nita, vi cic protein ti to hop san xuat trong phong
thi nghiém cua 6ng hoan toan giéng nhu protein chiét tir qua muép dang trude day.

Céc trudong hop trén cho thiy cac cong ty 16n & cac nude phat trién nho vao tiém ning
khoa hoc va ngudn vén doi dao ctia minh d thuong luong vé ban quyén tac gia voi tu thé cua
ké manh. Su thua thiét cia cac nudc yéu vé cong nghé sinh hoc s€ con kéo dai.

3.5.4.2. So hivu tri tué

Mot trong nhitng nét dac trung cua cong ngh¢ sinh hoc hién dai la sy gia tang tinh s¢ hitu
ctia nd. Hién nay, nganh cong nghé sinh hoc dugc bao vé boi cac bang sang ché va cac quyén
vé s6 hitu tri tué (IPR).

Nhu chung ta biét, s& hitu tri tué dai dién cho cac san phém cua tri tu¢. Chung la cac y
tudng duoc chuyén thanh dang hitu hinh. Vi du ctia s& hitu tri tu¢ bao gém: cac sang ché, phﬁn
mém may tinh, 4n phém, bang dia ca nhac, giéng cay tréng-vét nudi... Pé tao ra nhiing san
pham nhu vy thudong doi hoi mot khoang thoi gian dai va mot ngudn von dau tu 16n. Do vy,
cac nha sang ché thuong tim cach thu hdi cac ngudn dau tu bang cach sir dung IPR. IPR cho
phép cac sang ché giéi han quyén st dung so hiru tri tué, khong mot ca nhan hodc td chirc nao
duoc phép str dung dé san xuat, nudi trong, ban hay dé nghi dé sang ché ma khéng dugc cho
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phép. C6 mot sb hinh thirc dé bao vé cic tac gia bao gdbm: quyén tac gia, sang ché, bi mat kinh
doanh, nhan hiéu hang hoa, quyén bao ho gidng cdy trong-vat nuoi...

Céc bang sang ché, quyén bao ho gidng cdy trong-vat nudi va cac nhin hiéu hang héa
duoc ban hanh bai chinh phu cua timg qudc gia va sy bao ho chi c6 hiéu lyc trong cac nude ma
sO hiru tri tué¢ (IP) dugc ban hanh. Do vay, dé nhan duogc sy bao ho & nhiéu nude, cac quyén
nay phai duoc ap dung va thong qua & mdi nude. Con quyén tac gia va bi mat kinh doanh khong
dic trung theo qudc gia. Hién nay, nhiéu cong nghé miii nhon dugc sir dung dé tao ra cac san
pham cong nghé sinh hoc néng nghiép duong nhu khong duge bao hd & cac nudc dang phat
trién. Chang han, cac biang sang ché ddi v6i promoter CaMV 35S chi dugc cp va c¢6 hiéu luc
& Hoa ky va Chau Au (va & Nhat Ban chi ¢c6 mot don xin diang ky cp bang). Do d6, hién nay
chua c6 IP nghiém cdm cac nudc dang phat trién st dung céng cu nay trong nghién ctru.

Hon nita, cac t6 chirc va ca nhan ¢ thé sir dung cac cong nghé trong tao giéng ciy trong
bao gdm trién khai, san xut va tiéu thu ¢ cac nudc ma cong nghé san xuat nay chua cé IP bao
hé. Tuy nhién, cac van dé lién quan dén IP s& phat sinh & cac nudc cé nhitng cong nghé duoc
bao ho bai IPR. Thoi gian phat trién san pham ciing can dugc can nhic k¥ ludng vi cac bang
sang ché co thé dugc cap & trong nudc cung thdi diém phat trién san pham. Do vay, cac nha
khoa hoc & cac nuéc dang phat trién can phai biét vé cic van dé lién quan dén IP va c6 phuong
an giai quyét thich hop.

Cay trong duoc canh tac dé sir dung bén viing & cac nudc dang phat trién va cac cong
nghé duoc ap dung dé tao ra cac ciy trong nay dang nhan duogc rét it sy quan tim thuong mai
ctia khu vyc kinh té tu nhan. Trén thyc té, cic cong nghé nay da va dang dugc chuyén giao
nham ting ning suat mua vy. Tuy nhién, cic nha khoa hoc ¢ cac nudc dang phat trién can than
trong vi chuyén giao cong nghé lién quan dén nhiéu van dé, khong chi 1a ky két cac hop dong
chuyén giao nguyén liéu va cip gidy phép sir dung cho mét san pham. Ca bén chuyén giao va
bén tiép nhan cong nghé phai than trong véi cac IPR lién quan dén cong nghé va diéu nay 1a
can thiét cho cac dbi tac dé tao sy tin tudng 1an nhau giita cac bén tham gia.

Céac nudc dang phat trién ludn thiéu nang luc va ngudn lyc quan 1y IP dé tién hanh cac
phan tich va danh gia vé su cho phép str dung cong nghé nham phat trién san pham nhép khau,
st dung hodc xuét khau san pham. Do vay, dé gitp chuyén giao cac cong nghé tng dung trong
néng nghiép cho cac nuéc dang phat trién, viée xay dung kha ning quan 1y IPR 1a rat quan
trong cho ca bén chuyén giao va bén tiép nhan cong nghé. Cay trong dugc canh tac dé sir dung
bén viing & cac nudc dang phat trién va cac cong nghé duoc tng dung dé tao ra cac ciy trong
nay rd rang nhan dugc it sy quan tim thuong mai cia khu vuc kinh té tu nhan. Trén thuc té cac
cong nghé nay da va dang duoc chuyén giao nham ting ning suit mua vu.

Trong linh vuc coéng nghé sinh hoc ndng nghiép, sang ché co thé bao gdbm: cac phuong

phap chuyén gen & thuc vat, cac vector, cac gen... Cac sang ché giit vai tro quyét dinh nhat
trong bao ho cong nghé sinh hoc néng nghiép va duoc danh gia 1a cong cu manh nhét trong hé
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théng IP. Cac sang ché tam thoi, thuong dugc bao hd trong khoang 20 nam va tuy thudc vao
mdi qudc gia.

Noi chung, cc co quan nghién ctiru khoa hoc cta chinh phu can xay dung ning luc quan
1y so hitu tri tué ma ho nhan dugc hay tao ra. Kién thirc vé& IPR s& gitp cac nha khoa hoc cua
cac nudc dang phat trién xac dinh duogc céc thong tin vé mot cong nghé nhét dinh da thudc
quyén so hitu cong cong va ho c¢6 quyén sir dung. Hon nita, IP do cac khu vuc kinh té nha nuéc
tao ra co thé duge xem xét 1a tai san duge trao ddi véi cac cong ty tu nhan hoac dugc su dung
1am hang hoa trong cac dam phan chuyén giao cong nghé. Sy hop tac giira cac khu vyc kinh té
nha nudc va tu nhan trong phat trién cong nghé nhd chia sé bi quyét san xuét va IP s& thuc day
su chuyén giao cong nghé ciing nhu dem lai 1oi ich cho ca hai bén.

B. CAU HOI VA BAI TAP THU'C HANH:

Cau 1. Anh/chi hay trinh bay khai ni¢m va sy phan loai Cong ngh¢ sinh hoc?

Cau 2. Anh chi hay trinh bay tinh khoa hoc va kinh té ctia cong nghé sinh hoc hién dai?

Céu 3. Anh chi hay trinh bay dugc tam quan trong cua tng dung cong nghé sinh hoc phuc vu
san xudt va bao vé méi truong?

C. GHI NHO:
- Khai niém, lich sir phat trién va cac linh vuc co ban ctia cong nghé sinh hoc;
- Su phan loai cong nghé sinh hoc;
- Tinh khoa hoc va kinh té cua cong nghé sinh hoc hi¢n dai;
- Tam quan trong ctia tmg dung cong nghé sinh hoc phuc vu san xuét va bao vé moi
truong;
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CHUONG 2. CONG NGHE DNA TAI TO HQP

Giéi thiéu:

DNA tai t hop (Recombinant DNA) 1a DNA duoc tao ra tir hai hay nhiéu ngudn vat
lidu di truyén khac nhau duoc ghép ndi tir cac doan DNA cua cic ca thé khac nhau trong loai
hoac cua cac loai khac nhau.

Thuyc chit ctia cong nghé DNA tai t6 hop 1a tp hop nhiéu k¥ thuat trén mot gen hodc
bd gen, cai bién cAu truc cta gen, tao ra cac gen moi trong bd gen.

Cong nghé DNA tai to hgp bao gdm 4 budc co ban:

- Tach chiét DNA

- Tao vecto tai to hop

- Bién nap vecto tai t6 hop vao té bao chii va nhan dong

- Sang loc, theo ddi hoat dong va biéu hién cta gen
Muc tiéu:

- Trinh bay dugc cac thanh phan tham gia va cac budc cta quy trinh tao DNA tai to
hop;

- Thiét 1ap duoc trinh tao DNA tai to hop cho timg dbi twong sinh hoc;

A.NOI DUNG:
1. Téch chiét DNA
1.1. Téach chiét DNA ciia vi sinh vit
- Nubi vi sinh vt thu sinh khdi
- Pha v& mang té bao
- Loai bo protein trong té bao
- Két tia DNA

1.2. Téich chiét DNA tir mé, té bao dpng vit va thuwc vit

Tuong tu nhu tach chiét DNA cua vi sinh vat, nhung khong phai nudi cdy dé thu sinh
khdi té bao.

Tuy ting loai mau phém sinh hoc (16ng, tdc, thit, trimg, mau, nudce bot...), tuy vao muc
dich nghién ctru va diéu kién phong thi nghiém c6 thé st dung cac k¥ thuat tach chiét véi cac
loai hod chat, dung mdi khac nhau

2. Vecto tach dong
2.1. Khai niém

Vecto tach dong con goi 1a vecto chuyén gen.

La cac phan tir DNA c6 kich thude nho, cho phép gin cac gen can thiét, co kha ning tu
tai ban khong phu thudc vao sy phan chia cua té bao, ton tai doc lap trong té bao

2.2. Pic diém ciia vecto tich dong

- Kich thuéc vecto cang nho cang tot dé co thé gin DNA c6 kich thude toi da, d& xam
nhap vao té bao vi khuan va duoc sao chép nhanh.
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- C6 cac dic diém cho phép dé dang phat hién, nhan biét chiing trong té bao vat chu,
thuong 13 cac gen khang chat khang sinh hodc gen sinh tong hop chit mau, d& phat hién trén
moi trudng thach.

- C6 vi tri nhan biét duy nhét cia mot sb lugng tdi da cac enzyme gioi han.

Khi cai gin mot gen hay mét trinh ty DNA vao vecto tach dong tao thanh vecto tai to hop va
chuyén vecto tai to hop vao té bao chu. Trong té bao chu cac vecto tai to hop dwoc nhan 1én
thanh mot lugng 16n cac ban sao cua gen (DNA) ban dau.

3. Cac loai vecto tach dong

GoOm nhiéu loai nhu plasmid, phage, cosmid, phagemid, nhi®m séc thé nhan tao & ndm
men... Tuy thudc vao kich thudc ciia gen can tach dong va dic diém cia loai té bao chu dé chon
loai vecto tach dong thich hop.

3.1. Plasmid

La nhitng phan tir DNA ¢6 kich thudc nho (2-5kb), dang vong, nam trong té bao chat
ctia té bao vi khuan, ndm men...C6 kha ning tai ban doc 1ap, khong phu thudc vao su tai ban
ctia bd gen té bao.

Cac vecto tach dong thudng sir dung cac plasmid cia vi khuan va cac bacteriophage.

Plasmid duoc phat hién dau tién ¢ E.coli ki hiéu 13 ColE1. Tir cac plasmid ty nhién da
phan 14p, cai bién thanh nhiéu thé hé plasmid nhéan tao khac nhau, mang nhiéu dic tinh quy, c6
lo1 cho k¥ thuat taich dong gen.

Plasmid thé hé thir nhat 1a cic plasmid tu nhién, nhu pSC101(Stanley va Cohen,1973),
ColE1....Hi¢n nay nguoi ta khong sir dung loai plasmid nay nira.

Plasmid thé hé thi 2 1a céac plasmid c6 cAu tao phtrc tap hon, duogc c4u tao tir nhiéu doan
nho cua céc plasmid tu nhién, dé vira c¢6 dugce cac gen khang thudcs, vira c6 cac diém nhan biét
cho cac enzyme gi6i han. Dién hinh cho plasmid thé hé thir 2 1a pBR322 (p - viét tit ctia plasmid;
B - Bolivar, R — Rodriguez 1a tén ctia 2 tac gia; 322 chi s tht ty).
pBR322 ¢6 kich thudc 4363bp, mang 2 gen khang chat khang sinh ApR-khang ampiciline, TcR-
khang tetracyline va hon 20 vi tri nhan biét ctia cac enzyme giGi han, trong s6 d6 c6 11 vi tri
nam trong cac gen khang chét khang sinh. Khi mét gen la (hoac mdt trinh ty DNA) dugc g'fm
tai vi tri cac gen do, 1am mat kha niang khang chét khang sinh tuong tng.
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EcoRl 4361 Clal 23
Hindlll 29
EcoRV 185

Aatll 4286

Pvul 3735
Pstl 3609

Ppal 3435

Afilll 2475

BspMIl 1664
Pvull 2066

Tth1111 2219

Hinh 2.1 plasmid pBR322
Plasmid thé hé tht 3 1a cac plasmid manh, cé kich thudc rat nho va dugc gan thém

Ndel 2297

polylinker. Polylinker 1a mét doan polynucleotid tong hop mang mot chudi cac vi tri nhan biét
duy nhat ctia nhiéu loai enzyme gi6i han.

3.2. Phage

Céc phage sir dung lam vecto tach dong hién nay phan 16n bat ngudn tir phage A. Phage
A c6 DNA mach kép kich thudc 48.502bp, nam trong phan dau. A

Str dung phage lam vecto tach dong c6 loi hon céac loai plasmid khac vi phage c6 hé¢
thdng gitp xam nhap vao vi khuan nhanh, tai ban rit manh, va c6 kha ning mang doan DNA la
dai hon nhiéu so véi str dung plasmid.

Céc phage EMBL3, EMBL4, A\GEM11, AGEM12, phage M13...thuong dugc sir dung
lam vecto tach dong.

3.3. Céc vecto tach dong khdc

Cosmid 13 vecto duoc cdu tao tir plasmid c6 gan thém doan cos ctia phage A tir dang
thang nbi dau lai thanh vong tron. Cosmid c6 thé chira gen la c¢6 kich thudc 40 — 50kb.

Phage M13 1a phage c6 DNA mach don, c¢6 kich thudc 6,4kb. Puoc st dung dé xac dinh
trinh ty nucleotid ctia gen bang phuong phép Sanger, san xuit cac mau do DNA va gay dot bién
diém dinh huéng.

Phagemid 13 vecto dugc cdu tao tir plasmid c6 gan thém mot doan DNA ctia phage M13.

Plasmid Ti dugc st dung rong rii trong chuyén gen thuc vat, bat ngudn tir vi khuan
trong dat, gay bénh tao khdi u & thuc vat.

Nhiém sic thé nhan tao & nAm men, ngudi ta tim thdy ¢ ndm men Saccharomyces
cerevisiae mot loai plasmid dang vong, 13 plasmid duy nhat dugc tim thiy ¢ Eukaryotae. Tir
plasmid nay ngudi ta da tao ra mot loai plasmid nhan tao goi tit 1a YAC (Yeast Artificial
Chromosome), c6 kha nang chira doan DNA 1a dai dén 2000kb.

4. Cdc enzyme tham gia qud trinh tao vecto tdi to hop
4.1. Enzyme gioi han (Restriction enzyme — RE)
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Nam 1962, V.Anber da chirng minh trong té bao vi khuén ton tai loai enzyme dac biét
¢6 kha ning phéan biét DNA cua vi khuan voi DNA la (DNA cua phage) tir ngoai vao. Enzyme
nay lam han ché hoat dong cua DNA la trong té bao vi khun béng cach cét phan tr DNA mot
cach dac hi€u nén con dugc goi la enzyme cit han ché. Cac enzyme nay con dugc goi la
nuclease, chia lam hai loai:

Exonuclease: phan cit tir hai ddu mut cua cia DNA
Endonuclease: phan cit & gitta DNA

Nim 1970, Hamilton Smith d3 tach dugc endonuclease ddu tién tir vi khuin
Haemophilis influenzae, dat tén 14 Hin II. Tir sy kién nay nguoi ta cho rang cong nghé sinh bat
dau tir nm 1970.

Céc RE nhan biét DNA mach kép & nhiing trinh ty diém nhéan va cit DNA ¢ ngay diém
nay hoic diém ké can. Cac diém nay thudng co trinh tu 4 — 6 cip nucleotid ddi xtmg dao ngugc
nhau, goi 1a palindrom. Mdi RE c¢6 trinh ty nhan biét dic trung.

MOi RE c¢6 vi tri cat rat ddc hiéu nhung lai khong dic hiéu vé loai, nghia 1 ching c6
kha nang cat DNA tir nhiéu nguén khac nhau. RE thuong cat theo hai kiéu sau:

- Cit tao ra dau bang (Blunt ends): 1a cac RE cit ca hai mach DNA ctng mét vi tri. Cac
doan cit kiéu nay khong c6 kha niang tu két hop lai v6i nhau ma phai sir dung enzyme ndi —
DNA ligase hodc cac adaptor chuyén dung cho mdi loai enzyme.

- Cit tao ra dau so le (Cohesive ends): 1a cac RE cit hai mach ciia DNA ¢ hai vi tri léch
nhau két qua tao nén cac doan DNA ¢6 cac dau so le c¢6 trinh ty nucleotid hoan toan bd sung
cho nhau nén c6 thé tu ndi lai v6i nhau, nho dic tinh nay ma RE cit tao dau so le duoc sir dung
nhiéu trong cong nghé DNA tai to hop.

Bang?2. 1 - M{t s6 logi enzyme gidi han

Enzyme Vi khuin c6 enzyme Ving nhin biét

EcoRI Escherichia coli G A-A-T-T-C
C-T-T-A-AG

Eco RV Escherichia coli G-A-T A-T-C
C-T-AT-A-G

Tag | Thermus aquaticus T C-G-A
A-G-CT

Hba | Haemophilus baemoliticus G C-G-C
C-G-CG

Pst | Providencia stuarti C-T-G-C-AG
G A-C-G-T-C

Bam HI Bacillus amyloliquefaciens G G-A-T-C-C
C-C-T-A-GG

Hae 111 Haemophilus aegyptius G-G C-C
C-CG-G

Hhal Haemophilus haemolyticus G-G-CC
CC-G-G
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4.2. Enzyme noi — Enzyme ligase

La enzyme xuc tac hinh thanh cac lién két phosphodiester ni cac nucleotid véi nhau.
DNA liagase xuc tac ndi hai doan DNA, RNA ligase ndi hai doan RNA.

Enzyme ndi dugc sir dung phd bién nhat 1a DNA ligase T4, enzyme nay duoc tach chiét
tir cac té bao E.coli bi nhiém thyc khuan thé (phage T4). DNA ligase T4 c6 thé gan cac doan
DNA c6 dau so le ciing nhu dau bang.

C6 thé sir dung adaptor thay cho enzyme ndi dé lién két cac trinh tw DNA dau bing véi
nhau. Adaptor xuc tac ndi cac doan DNA do RE cét dau bang tao thanh cac dau so le, mdi RE
cét dau bang c6 céac loai adaptor dic trung riéng.

4.3. Enzyme polymerase

La nhém cac enzyme xic tac qua trinh tii ban DNA, tong hop RNA trong qué trinh
phién mé:

-DNA polymerase | (pol 1): xtc tac su tong hgp mot mach don DNA méi, xiic tic cho
su gan cac nucleotid vao khoang tréng trén mach polynucleotid ctia soi DNA. Ngoai ra, enzyme
nau con ¢ chirc ning nhu mot exonuclease c6 kha nang phan giai cac lién két gitra cac nucleotid
& dau mach theo ca chiéu 5’ dén 3’ va 3° dén 5°.

-Taq polymerase: dugc tach chiét tir vi khuan Thermus aquaticus, 1a polymerase chiu
nhiét dugc st dung trong nhan ban DNA bang k¥ thuat PCR.

-RNA polymerase: cic enzyme ndy xuc tac sy phién ma tong hgp RNA tir mach khuon
ctia phan tir DNA theo chiéu tir 5° dén 3.

4.4. Enzyme phién md nguwoc

La enzyme c6 kha ning tong hop nén DNA mach don tir khuén mRNA hodc tir mot
doan polyribonucleotid tong hop hoa hoc, goi 1a c-DNA (complementary DNA).

Céc c-DNA mach don c6 thé bién thanh mach kép nhod DNA polymerase va dugc goi
la c-DNA kép (c-DNA duplex). Poan c-DNA kép duoc gin vao plasmid va bién nap vao vi
khuan dé tao dong c-DNA.

Nho enzyme phién ma ngugc nay ngudi ta ¢é thé tong hop bat cir gen riéng biét nao chi
can c6 mat mRNA cua gen do.

4.5. Cdc enzyme siva doi DNA
-Alkaline phosphatase: loai bé nhom phosphat tir ddu 5’ ctia phan tir DNA.
-Polynucleotide kinase: b sung nhém phosphat vao cac ddu 5’ ctia phan tr DNA. Puoc
dung khi b6 sung cic nhom phosphat c6 hoat tinh phong xa vao cac dau 5’ ctia phan tr DNA.
-Terminal deoxynucleotidyl transferase: b sung mot hay nhiéu nucleotid vao dau 3’
ctia phan tir DNA. Enzyme nay duoc dung dé bo sung cac dudi homopolymer vao céc phan tir
DNA khi tao cac phan tir DNA tai to hop.

5. Ky thuat PCR, RAPD, RFLP
5.1. Ky thudt PCR (Polymerase Chain Reaction)
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Bén chét cua k¥ thuat PCR (phan tng chudi tring hop, phan tmg chudi polymerase) 1a
k¥ thuat téng hop nhan tao cac doan DNA voi tdc d6 nhanh va do chinh xac cao duoc thuc hién
trong may chu trinh nhiét (may PCR).

K¥ thuat PCR dugc Karl Mullis va cng sy phat minh vao nam 1985. Ky thuat nay duoc
hoan thién va phat trién thong qua sy phan 1ap va san xuat thanh cong enzyme tong hgp DNA
chiu nhiét tir vi khuan Thermus aquaticus va sy thiét ké thanh cong cac may chu trinh nhiét cho
phép thay doi nhanh chéng va chinh xac nhiét d6 cho timg giai doan phan tng.

Nguyén tic cta ky thuat PCR 1a mot chudi phan tmg gém nhiéu chu ky ndi tiép nhau
tuan thu nhitng nguyén tic co ban ciia qua trinh tong hop DNA trong co thé, mdi chu ky gdom
3 budc:

Bién tinh (~90°C)

{ Gén mdi (~50°C)

{ Kéo dai phan tir (~70°C)

-Budc 1: giai @Y bién tinfFihAturatioty ¥éng mot-dung dich cAUthid® cho su sao
chép, phan tir DNA duoc bién tinh & nhiét d6 cao, thudng 1a 94-95°C trong vong 30-60 gidy.

-Budc 2: giai doan gan mdi (annealing), nhiét 46 duoc ha thap cho phép cac cip mdi
bat cip v6i khudn; trong thue nghiém nhiét do nay dao dong trong khoang 40-70°C tuy thudc
vao ting cap mdi, thoi gian tir 30-60 gidy.

-Budc 3: giai doan tong hop (extension), nhiét do trong khoang 65-75°C tao diéu kién

thuan loi cho cac nucleotid tu do gan tiép theo sau moi theo nguyén tic bo sung tao thanh chudi
DNA can khuéch dai. Thoi gian tiy thudc do dai cua trinh ty DNA, khoang 30 gidy dén vai
phut.
Mot chu ky gom 3 budc trén lap di lp lai nhiéu 1an va mdi 1an lai 1am ting gip d6i s6 luong
mau cua lan trudc, day 1a sy khuéch dai ting theo cap s nhan. Mot phan tng PCR thuong 25-
30 chu ky 1a du, theo tinh toan sau 30 chu ky su khuéch dai sé& 1a 10 so v&i s6 lwong mau ban
dau.

Ung dung ciia ky thudt PCR:

- Gitp tach nhanh va chinh xéc tirng gen hoac tung doan DNA riéng bi¢t.

- La k¥ thuat nén cho nhiéu phuwong phap nghién ctru sinh hoc phan tir quan trong: xac
dinh trinh tuy gen, xac dinh tinh da hinh DNA, lam co s& cho vi¢c phan tich cac chi thi phan tir
phuc vu cong tac gidng (ciy trong, vat nudi, vi sinh vat...), phat hién cac kiéu dot bién.

- Gilip chan doan nhanh, nhay chinh xac cac bénh di truyén va nhidém tring (virus, vi
khuan, ndm, ung thu...)

- Giup xac dinh gidi tinh cua dong vat, nguoi ¢ giai doan phdi thai sém qua viéc phat
hién cac doan gen dic trung cta nhiém séc thé giéi tinh.

- Khéi phuc cac gen ctia nhiéu sinh vét dé ton tai cac day hang triéu nam.
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- Gitp xéc dinh chinh xac nguon goc hai cot liét s vo danh, thu pham hinh sy khi co
cac dau vét nhoé nhu giot mau, nudce bot, sgi toc...

5.2. Ky thudt RAPD (Random Amplified Polymorphism DNA) - Da hinh cdac doan DNA nhén
bdn ngéu nhién

Do William va cong su phat minh vao ndm 1990, ban chét cua k§y thuat RAPD la qua
trinh nhan ban cac doan DNA bang k¥ thuat PCR c6 st dung cac cip mdi duogc thiét ké ngau
nhién. Céc cip mdi nay sé& bit cip ngiu nhién vao DNA khuon & vi tri bat ky nao co trinh tu bd
sung voi no.

Céc sinh vat c6 bo gen giéng nhau hoan toan két qua s€ nhan dugc cac doan DNA c6
kich thudc va vi tri trén dién di do gidng nhau. Nguoc lai, khi bd gen cua cac mau kiém tra khac
nhau s& cho két qua khac nhau trén dién di d6. Ttr d6 gitip phat hién su da dang sinh hoc, ngudn
gdc di truyén cac sinh vat ma khong can biét tht tu cac nucleotid.

Ky thudt RAPD duoc thyuc hién theo cac budc co ban sau day:

-Tach chiét DNA t6ng s6, nhan DNA bang may PCR

-bién di trén gel agarose hodc gel polyacrylamid

-X4c dinh tinh da dang di truyén bang cac phan mém thong dung.

5.3. Ky thudt RFLP (Restriction Fragment Length Polymorphism) — Da hinh chiéu dai ciia
cdac doan gioi han

La k¥ thuat tao nén cac doan cat khac biét nhau nho enzyme gioi han, dugc phat hién
bang dién di d0. Cac doan cit dugc goi 1a dau van tay “finger print” dic trung cho ting phan
tor DNA.

Khi xtr Iy cac mau DNA cung mot cip enzyme gidi han, cac bd gen c¢6 ciu trac khac
nhau tao nén sb lugng, kich thude doan cat khac nhau. Nhitng bd gen hoan toan gidng nhau s&
tao nén cac doan cat gidng nhau.

Ky thuat RFLP dwoc thuc hién nhu sau:

- Téch chiét va tinh sach DNA;

- Cit cac mau DNA can phan tich cing mét cap RE;

- Pién di va thuc hién lai Southern;

- Xac dinh da dang di truyén cac doan cét gi61 han, 1ap ban dd di truyén cac doan gioi
han.

5.4. Lai Southern va lai Northern

*Lai Southern do Edward Southern phat minh nam 1975, cho phép nghién ctru DNA
ctia bd gen, kiém tra két qua chuyén gen hodc kiém tra su c6 mit ciia mot gen (mot trinh tur
DNA) nao d6 trong b gen cua té bao.

Cdc buéc tién hanh lai Southern:
- DNA dugc xu ly bﬁng RE dé thu nhan cac doan DNA c¢6 chiéu dai khac nhau, tao nén céc day
tach biét trén gel agarose;
- Chuyén cac doan gen nay sang mang lai nitrocellulose, 1am bién tinh DNA, mé& xodn DNA,
¢ dinh cac soi DNA trén mang lai;
- Dung mau do di duoc danh du dé lai v6i phan tir DNA trén mang lai.
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Chi c6 mau do ndo c6 thir tu cac gc base bd sung véi mau nghién ctru s& bt cp voi nhau theo
nguyén tic bd sung tao thanh chudi xoin kép.

*Lai Northern 1a phuong phap lai RNA cua té bao vi mau do DNA tao nén cac phan
tir lai RNA — DNA. Nguyén tic va cac bude tién hanh giéng nhu lai Southern.

6. Bién nap vector tai t6 hop vao vi khuin/té bao vat chi

Sau khi tao duogc vector tai t hgp mang gen ngoai lai, viéc tiép theo 13 bién nap n6 vao
té bao vat chu. Trong trudng hop nay té bao vat chi thuong duge sir dung 14 vi khuén E. coli
dé khuéch dai mot lugng 16n DNA cua plasmid tai t6 hop dung cho cac phan tich vé sau.

Hai phwong phap dugc ding dé bién nap vector tai to hop vao E. coli 1a dién bién nap
(electroporation transformation) va hoa bién nap (chemical transformation).

6.1. Pi¢n bién nap

Pay 1a k¥ thuat hiéu qua nhat dé bién nap vi khuan. Hai thong sé quan trong ctia phuong
thirc nay 1a loai té bao vi khuan va tan s6 xung dién can thiét. Thé tich ctua dung dich té bao
thudng duge dung 13 30 pL (tuong tmg véi ndng do 10%° té bao E. coli/mL) c6 bod sung 5 ng
plasmid trong mot cuvette c6 khoang tréng dién cuc (electrode gap) 0,1 cm. Hiéu suat bién nap
ctia phuong thire nay 16n hon 1x10° thé bién nap/pg plasmid siéu xodn va khoang 1x108 thé
bién nap/ug plasmid dugc dung trong phan tng gan. Tan s6 bién nap khoang 0,02 cho cé hai
loai plasmid. Tan s6 bién nap thip di ngin can duoc sy dong bién nap (co-transformation) vao
vi khuan ciia hai hodc nhiéu phan tir plasmid.

Phuong phap dién bién nap c6 mét s6 wu diém sau:

- Hiéu suét bién nap cao.

- C6 thé dung mot thé tich dich té bao nhé. Thé tich dich té bao khoang 20 pL c6 thé cho
hiéu suat khoang 10° thé bién nap.

- Phuong phap chuan bi té bao bién nap rat don gian, khong sir dung cac ky thuét phirc
tap va tén thoi gian. Hon nita, cac té bao ding dé bién nap c6 thé duoc chuan bi trude va bao
quéan v6 han dinh ma khéng mét tinh kha bién.

- Tan s6 dién bién nap v6i DNA siéu xoan va DNA mach vong 1a giéng nhau. Do do,
khong can thiét phai dung vector dugc tinh sach cao trong cac phan tmg gan.

- Hiéu suat bién nap phan tir cho DNA mach vong rat cao dbi véi cac plasmid co kich
thudc 1én dén 50 kb.

Nhuoc diém cua phuong phap nay 1a doi hoi thiét bi bién nap dat tién.

6.2. Héa bién nap

Day 1a phuong thie kinh dién dé bién nap plasmid vao té bao E. coli. Cac té bao dugc
trong dung dich CaCl, dé trd thanh té bao kha bién gitup cho chung dé tiép nhan plasmid.
Plasmid dugc dwa vao bang cach shock nhiét nhanh (40-50 gidy), cc té bao bién nap sau d6
duoc chon loc bang phwong phéap chon loc dwong tinh trén dia agar chira méi truong LB voi
khang sinh thich hop. M3i khuan lac trén dia khéng sinh dai di¢én cho mdt thé bién nap don.
Céc té bao chira plasmid mang DNA ngoai lai c6 thé xac dinh bang mit trén dia méi trudng c6
b sung thém co chit nhiém séc thé cho p-galactosidase (X-gal) vi chung 14 cac khuan lac khong
mau do sy khir hoat tinh ciia enzyme béng cach cheén doan DNA ngoai lai.
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Phuong phap chuan bi va bao quan té bao kha bién trong hoa bién nap ciing rat don gian.
Hiéu suét bién nap ciia phuong phép nay trong khoang 10*-10° thé bién nap/ug plasmid, tiy
thudc vao kich thuée ciia doan DNA chén (DNA ngoai lai) va chung vi khuan duoc st dung.
Hiéu suét nay thich hop cho cac phuong thirc tao dong truyén théng. Pdi v6i cac phuong thirc
can hiéu suét bién nap cao hon (vi du: xay dung thu vién cDNA, xay dung thu vién phan tich
trinh ty DNA...) thi tot hon hét 1a ding phwong phéap dién bién nap. Tuy nhién, néu khéng co
sin thiét bi bién nap béng dién thi van c6 thé thu duoc hiéu suit bién nap cao béng cach dung
cac chung vi khudn thich hop hon cho myc dich nay va c6 thé thu duoc hiéu sut 10° thé bién
nap/pg plasmid.

7. Chon dong mang DNA tii t6 hop

Trong thi nghiém tao vector tai to hop, hdn hop vector va mot lugng 16n phan tr DNA
cit cing mot enzyme han ché dugc gan lai v6i nhau bang enzyme DNA ligase. Két qua, hon
hop nay co plasmid ti to hop 1n cac plasmid khong co gen ngoai lai chén vao va chiing dugc
tron 14n véi cac té bao vi khuan dé thyuc hién bién nap. Sau do, ngudi ta chuyén tat ca 1én moi
truong dinh dudng chon loc dé chiing phat trién thanh cac dong tirc cac khuan lac vi khuan. Do
cach tién hanh thi nghiém trong mot hon hop khong ddng nhat nhu vy nén cac dong vi khuan
moc 1én ¢o6 ba loai nhu sau:

- Té bao vi khuan khong nhan plasmid.

- Té bao vi khuan nhan plasmid khong c6 gen ngoai lai chén vao.

- Té bao vi khuan nhan dung plasmid tai t6 hop.

Vi vdy, viéc xac dinh dung cac dong vi khuan chtra plasmid tai t6 hop phai mét nhiéu
cong strc. C6 ba phuong thire chinh dé xac dinh cac dong DNA tai t6 hop 1a lai khuan lac va
vét tan, khir hoat tinh béng chen doan, va tao dong dinh hudng.

7.1. Lai khudn lgc va vét tan

DNA duoc tao dong trong plasmid san xuét ra cac khuan lac khi cac nudi cay bién nap
dugc dan mong trén dia agar chira moi trudng sinh trudng va nudi cay dudi nhimg diéu kién
thich hop. Céc bacteriophage sinh tan té bao bi chiing xAm nhiém va san xudt ra cac plaque (vét
tan) c6 dang hinh tron chu vi khoang 2-3 mm c¢6 mau sang trén tham vi khuén (bacterial lawn)
ctia 16p agar dinh [trong trudng hop ndy ngudi ta chuan bi dia agar c6 hai 16p: 16p agar dinh
(top agar) c6 ndng do agar thap dé bacteriophage dé sinh tan té bao vi khuan, va 16p agar day
(bottom agar) c6 ndng d6 agar cao hon.

Céc vector, nhu mo ta ¢ trén, thudng chtra gen chi thi cho phép chon loc nhitng té bao vt
chu mang vector (thé bién nap). Céc chi thi ndy thuong 1a gen khang khang sinh va céc té bao
bién nap sinh trudng trén moi trudng chira khang sinh tuong tng.

Ngoai ra, cac vector con chtra cic gen chi thi bo sung dé phan biét cac té bao bién nap
chtra doan cheén ctia DNA ngoai lai voi cac té bao chira cac vector tu tai tao lai vong. Vi du: gen
lacZ ma hoa enzyme B-galactosidase.

Mot dong chira cac chudi DNA quan tAm dic biét co thé duoc xéac dinh béi lai khuan lac
hodc vét tan. Mot luong nho khuén lac bién nap hoac vét tan duge chuyén lén mang
nitrocellulose hodc nylon bang cach phu (overlay) mang nay 1én trén dia agar. DNA duoc bién
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tinh va cd dinh trén mang bang cich dun nong (baking) hodc chiéu tia tor ngoai (UV-
crosslinking), va sau d6 duoc lai trong dém chira probe danh ddu dong vi phéng xa ¢ trinh ty
b tro mot phﬁn hodc toan b ctia chudi duge xac dinh. Vi du: ¢6 thé mot oligonucleotide téng
hop nhén tao, c6 ngudn gbe tir DNA hé gen timg phan, cDNA hoic trinh ty protein hodc san
phiam PCR. Mot doi khi probe c6 thé duoc thiét ké dua trén trinh ty bit ngudn tir gen tuong
ddng cua cac loai khac va thuong duogc lai voi cudng luc thip. Cac probe thira duoc rira khoi
mang dé u véi phim X-quang. Theo hudng ciia phim (sau khi rira) so sanh véi dia agar gbc,
chung ta cé thé d6i chiéu cac khuén lac/vét tan thuc t& véi cac khuén lac/vét tan lai duong tinh
(positive clones) twong ung trén phim X-quang.

7.2. Khir hoat tinh bang chén doan

Phuong phéap nay ding cho cac plasmid mang hai hodc nhiéu marker (vi du: Amp', lacZ).
DNA ngoai lai va DNA cta plasmid duoc cit boi cing mot loai enzyme han ché va tinh sach,
sau d6 gan hai DNA véi nhau, hdn hop gin duoc bién nap vao E. coli min cam Amp dé chon
loc thé bién nap nho tinh khang Amp cta plasmid va hoat tinh B-galactosidase ctia gen lacZ.
Céc khuan lac chira cac plasmid tai to hop sinh trudong trén méi truong c6 mat Amp va
isopropyl-thiogalactoside (IPTG) cliing v&i co chat nhiém sac thé X-gal s& c6 mau trang do doan
DNA ngoai lai chén vao giita gen lacZ 1am gen nay mat hoat tinh. Trong khi d6, cac khuén lac
chira plasmid tai tao lai vong s€ c6 mau xanh do gen lacZ khong bi mét hoat tinh (Hinh 2.11).

Amp"
BamHI
e BamH1 BamH1 BamHI
lacZ l l l
I
Plasmid vector DNA ngoai lai
Amp*
Gen /acZ mat hoat tinh
| |
DNA ligase
Amp’ Amp' Doan DNA
ngoai lai
chén gilra
lacz gen /acZlam
gen /acZ mat
hoat tinh

Bi€n nap vao E. coliva cho sinh
trudng & 37°C trén moi truGng
c6 Amp va IPTG+X-gal

Vi khuén £. coli chifa vector tai tao Vi khudn £. coli chifa vector téi to
vong phat trién thanh khuan lac c6  hgp phat trién thanh khuan lac cé
mau xanh mau trng
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Hinh 2.3. Khir hoat tinh bing chén doan. Amp": gen khang ampicillin, lacZ: gen lacZ ma hoa
enzyme B-galactosidase.
7.3. Tao dong dinh huwong

Hau hét cac plasmid vector mang hai hoac nhiéu vi tri nhan biét enzyme han ché, vi du:
vector pBR 322 chira cac vi tri nhan biét don HindIII va BamHI sau khi cit bang hai enzyme
han ché tuong ung, doan DNA 16n hon ctia vector c6 thé dugc tinh sach bﬁng dién di agarose
gel va gin voi mot doan DNA ngoai lai mang cac du dinh (cohesive ends) twong dong véi nd
ciing dugc cit boi BamHI va HindIIL Két qua, thé tai to hop dang vong mang tinh khang Amp
sau d6 dugc dung dé bién nap vao E. coli. Do thiéu sy bd tro giita cac dau 10i (protruding ends)
HindIII va BamHI nén doan vector 16n hon khong thé tai tao lai vong mot cach hi¢u qua dugce
vi thé n6 bién nap vao E. coli voi hiéu suat rat thap (Hinh 2.12). Di nhién, cac t6 hop khéac cia
enzyme ciing c6 thé dugc sir dung tiry thude vao cac vi tri nhan biét (RS-recognition sites) trong
vector va cua doan DNA ngoai lai.

Vé mit 1y thuyét, k¥ thuat tai to hop DNA cho phép dua bat ky mot doan gen nio tir sinh
vét ndy vao sinh vat khac. Van dé quan trong tiép theo 1a 1am sao dé céc gen la d6 co su biéu

hién.
Amp HindiIl
Hindlll BamHl Hindlll
Tet’ l l l
\ BamHl I
Plasmid vector DNA ngoai lai
Amp' l
H
Tet®
B H B B H
H B | |
—
A
Dién di agarose gel
Amp’

T4 DNA ligase

Amp"

Amp*
H  Cac thé bién nap dugc H s
Tet°dan méng trén moi
B trudng c6 Amp B

Hiéu sudt bién nap thap 35—Iiéu suat bién nap cao



Hinh 2.4. Tao dong dinh huéng. Tet ": gen khang tetracycline Tet®: gen khang tetracycline bi
khuyét doan va mat hoat tinh.
8. Biéu hi¢n ciia gen dwgc tao dong

Mudn gen tao dong c6 biéu hién tong hop protein cin cdu tao vector c¢o du cac yéu td
phién mi va dich ma. Cac vector nay dugc goi 1a vector biéu hién. Néu gen khong nam giira
promoter va terminator, n6 s& khong dugc phién ma. Cac gen duoc tong hop hoa hoc hay tir
cDNA khéng c6 promoter nén phai gan ching canh promoter thi méi ¢6 thé biéu hién phién
ma. Dé su dich méa dugc thuc hién, mRNA can phai mang & dau 5’ trinh tu RBS (ribosome
binding sites-viing lién két ribosome). Poan gen ngoai lai thiéu diém bam cta ribosome (RBS),
do ¢6 mudn dugc dich ma thi nd phai gin vao vi tri nm sau promoter va RBS.

O mét s6 gen cua sinh vat eukaryote, sy dich ma doi hoi qua trinh splicing tirc 14 cit bo
céc doan intron khoi tién than mRNA thong tin (premature mRNA) va ndi cac exon lai v6i nhau
dé tao thanh mRNA hoan chinh (mature mRNA).

Muc dich viéc tao dong cac gen cua dong vat co vii, nhét 1a ctia ngudi, 1 nham tao ra cac
san pham dung nhu trong co thé véi sé luong 16n va ¢ gia tri thwong mai. Su biéu hién cta
cac gen eukaryote trong té bao vi khuan nhiéu khi gip tré ngai, do d6 can phai thiét ké cac
vector biéu hién thich hop cho phép gen ngoai lai biéu hién ¢ mirc d6 cao.

8.1. Vector biéu hi¢n

Céc vector biéu hién 1a vector c6 thé mang cic gen ngoai lai mong muén cho phép thuc
hién sy phién ma ctia cac ban sao dugc tao dong va sy dich ma cac mRNA cua chung trong E.
coli. Nhitng vector nhu thé dugc dung dé biéu hién cac gen cua eukaryote trong E. coli (néu
san pham protein ctia cac gen nay khong can qua trinh hau dich ma) hodc ting hiéu suét cac san
pham ciia gen prokaryote. Dé biéu hién tat ca cac gen ngoai lai trong E. coli phai bat dau bang
viéc gin doan gen ngoai lai vao trong vector biéu hién (thuong 1a plasmid). Vector nay phai co
du cac cau tric can thiét sau:

- Céc trinh ty ma hoda gen chi thi chon loc (selectable marker) dé dam bao duy tri vector
trong té bao.

- M6t promoter kiém soat phién ma (vi du: lac, trp hodc tac) cho phép san xuit mot luong
16n mRNA tur cac gen dugc tao dong.

- Céc trinh tu kiém soat dich ma nhu vung lién két ribosome dugc bd tri thich hop va
codon khéi dau ATG.

- Mot polylinker dé dua gen ngoai lai vao trong mot hudng chinh xac véi promoter.

Chi khi dugc cdu trac day du nhu thé, cac vector biéu hién mang gen ngoai lai méi duoc
bién nap vao ching E. coli thich hop.

Tuy nhién, can luu ¥ 12 s6 lugng cac ban sao cua vector phai hop 1y d6i v6i mot té bao
vat cht va n6 co sy 6n dinh lau dai, déng thoi can tranh sy thuy phan san phim protein
(proteolysis) do cac enzyme ctia té bao. Hinh 2.13 m6 ta mot loai vector biéu hién ¢ prokaryote.
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Hinh 2.5. Vector biéu hién pRSET A & prokaryote (E. coli) dwogc thiét ké dya trén hé
thong biéu hién promoter T7. Su biéu hién cta cac gen dich tao dong trong vector duoc cam
g bang cach san xuat T7 RNA polymerase trong té bao vat chu E. coli chung BL21(DE). P17-
promoter manh cta bacteriophage T7 cho phép biéu hién gen ¢ muc do cao, RBS-viing lién két
ribosome, ATG-ma khai dau, N-terminal polyhistidine (6xHis) tag-cho phép tinh sach nhanh
protein bang nickel resin va phat hién bang khang thé Anti-HisG, N-terminal Xpress™ epitope-
cho phép phat hién protein bang khang thé Anti-Xpress™, EK-enterokinase cit diém dé loai
b6 dau dung hop, MCS-ving tao dong, Stop-gen két thiic phién ma terminator, f1 ori ciia phage
dang soi (filamentous phage)-san xuat DNA soi don dé cho phép phan tich trinh ty va phét sinh
do6t bién dé& dang, Ampicillin-gen chon loc khang khang sinh. Nhém pRSET bao gom 3 vector
A, B va C. Mdi loai vector c6 trinh ty ma hoa N-terminal tag & trong mot khung doc khac nhau
lién quan voi ving MCS dé don gian hoa sy tao dong trong khung ctia gen quan tam.

8.2. Xdc dinh mirc dp biéu hi¢n ciia gen dwoc tgo dong

NGi chung ¢é ba cdch thuong dwoc dimg dé danh gid mire dg biéu hién protein ngoai lai
cua gen duoc tao dong:

- Pién di polyacrylamide gel dé xac dinh protein c6 kich thuéc thich hgp duoc san xuat
& murc d6 cao trong céac té bao mang vector biéu hién. Thong thuong, protein quan tim c6 thé
quan sat bang cach nhudém gel v6i Coomassie Brilliant Blue hodc bang thuéc nhuém bac. Néu
khéng c6 biang protein méi duge thay khi dung cac thude nhudém nay, thi danh diu su trao doi
chat voi 100 UCi caa [**S]Met hodc [*°S]Cys trén 1 mL dich nudi cay trong 5 phut. Ky thuat
SDS-PAGE! va phong xa tu ghi c6 thé cho phép phat hién protein quan tim.

- Phan tich Western blot bang cach dung céc khang thé dic hiéu lién két voi protein quan
tam da duoc tham tich 1én mang nitrocellulose sau khi thuc hién ky thuat SDS-PAGE.

- Néu mtrc do biéu hién thap thi nén dat gen lacZ cing hudng v6i gen duoc biéu hién.
Nhu vay, néu su phién ma hodc dich ma han ché biéu hién thi nhiing thay ddi trong hé théng
biéu hién c6 thé dugc kiém soat bang nhiing thay ddi trong hoat tinh ctia p-galactosidase.

! SDS-PAGE: Dién di SDS-polyacrylamide gel (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis).
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= Phéan tich Western blot

- K§ thuat SDS-PAGE

bién di trén polyacrylamide gel véi su c6 mat ciaa SDS cho phép phéan ly cac phan tu
protein c6 khéi lugng khac nhau. SDS c¢6 dién tich am rat 16n va cd kha ning lién két véi mach
peptide. Nhu vy, sb luong SDS twong tac véi protein ty 1¢ véi kich thuge phan ti protein va
dién tich ciia SDS bam vao c6 thé lam bét cir phan tir protein nao ciing chuyén dong trong dién
truong tir cuc &m sang cuc dwong. Do d6, bang phuwong phap dién di, c¢6 thé phan tach riéng
biét cac protein ¢ khdi lwong phan tir khac nhau (Hinh 2.14). Ngoai ra, cé thé dién di céc
protein tiiy theo diém dang dién (isoelectric point-IEP) ctia chung. Phuong phép nay dwuoc goi
1a dién di tap trung dang dién (isoelecric focusing-1EF). Trong dung dich dém c6 pH bién thién
lién tuc (gradient pH), cac protein s& phan ly dén vi tri twong thich véi diém dang dién cua
chung. Hai phuong phap dién di theo khéi luong phan tir va diém dang dién c6 thé két hop Vi
nhau tao nén k§ thuat dién di 2 chiéu (2-D electrophoresis). Dién di protein trén polyacrylamide
gel cho phép phan doan, xac dinh khdi luong phan tir va phan lap protein. Ngoai ra, khéi lugng
phén tir clia protein con duoc xac dinh chinh xéac bang phwong phap sic ky khdi pha.

WM 1 2 3
Hinh 2.6. Hinh anh dién di SDS-PAGE. WM: chuan khéi luong phan tir cua protein. Céac
duong tir 1-5: mau protein duge dién di.

- Phan ng lién két khang nguyén-khang thé

Phan g lién két khang nguyén-khang thé c6 tinh dac hiéu rat cao. Vi vay, co thé &p
dung phan tmg nay dé phét hién su c6 mit va tinh sach protein. Khang thé (antibody) dugc san
xuat khi dwa khang nguyén vao tho va duoc tinh sach tir mau tho sau khi gay nhiém. Nhiing
khang thé tao ra bang cach nay la nhitng khang thé da dong (polyclonal antibodies-do cac té
bao lympho khéc nhau tiét ra), do d6 chiing c6 kha ning nhan biét mot sé khang nguyén. Nguoc
lai, khang thé don dong (monoclonal antibodies) chi twrong tac véi mot khang nguy@n nhat dinh.

Khéang thé duoc danh dau bang enzyme (hoic bang chat phat huynh quang) dé phat hién
protein dic hiéu (thuong duoc tham tich 1én mang nitrocellulose sau khi chay dién di SDS, va
¢b dinh & d6) thong qua k¥ thuat Western blot (hodc immunoblot) (Hinh 2.7). Nguyén ly cua
phan ng lién két khang nguyén-khéang thé duoc trinh bay & hinh 2.8. Sau khi protein trén mang
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nitrocellulose gan vai khang thé thir nhat dac hiéu va tiép dén 1a khang thé tha hai c6 danh dau
enzyme (vi du: alkaline phosphatase, horse-radish peroxidase...) thi phicc hgp nay sé€ dugc lién
két v6i co chat dé tao mau. Sy hién dién cua protein ngoai lai (san pham dich m4 caa gen ngoai
lai dwoc chuyén vao té bao vat cha) s& dugc phat hién nho su xuat hién mau caa phan wng lién
két.

Sy phan bé cua protein dic hiéu trong té bao va té chirc mé ciing co6 thé phat hién bang
ky thuat lai in situ (in situ hybridization) véi nguyén tic tuong tu Western blot. Ngoai ra, khang
thé ciing duoc sir dung dé tinh sach protein dic hiéu bang két tua mién dich hoic séic ky ai luc
(affinity chromatography). Khang thé danh dau con dugce dung dé dinh luong khéang nguyén
trong ky thuat xét nghiém hap thu mién dich lién két enzyme (enzyme-linked immunosorbent
assay) goi tat 1a ELISA.

mm == mm | DiéndiSDS protein - - Bhu’gS; :; BS Zung khang
tong so va tham tich thé 2 danh dau enzyme
W= wm == 1 |&n mang nitrocellulose - -
+ \J
) ) N - - Budc 5. Rira mang
(R —— Budc 1. Ngan chan cac - am ==
phan (rng khong dac
= mmow= L hieu
- E - tBhL[d; (ZjLB?; _sAun(gkI;r)éng — ™= | Bubc6. B3 sung cg chat
€ 1 dac hieu (khang - bat mau
== = = thé don dong)
W . N .
] BUGC 3. Rifa man - Budc 7. Dung phan (ing
- — = . 9 - - b4t mau

Hinh 2.7 So @6 k¥ thuat Western blot

>

Alkaline phosphatase

Khang thé thir hai (thod)

Khang thé thir nhat (tho)

Khang nguyén

Th&m tich (blot)

Hinh 2.8. So' @6 phan wng lién két khang nguyén véi khang thé thir nhat dic hiéu va khang
thé thir hai cé danh diu enzyme trong Western blot
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B. CAU HOI ON TAP VA BAI TAP THU'C HANH:

Céu 1. Anh/chi hay trinh bay cac thanh phan tham gia va cic budc ciia quy trinh tao DNA tai
t6 hop?

Cau 2. Anh/chi hay trinh bay nguyén tic va cic budc tach chiét DNA?

Cau 3. Anh/chi hay trinh bay céac loai vector tao dong?

Céu 4. Anh/chi hay trinh bay cac loai enzyme tham gia tao DNA tai t6 hop?

Cau 5. Anh/chi hay trinh bay cac k¥ thuat sir dung trong quy trinh tao DNA tai to hop?

C. GHINHO:

- Céc thanh phan tham gia va cac budc cia quy trinh tao DNA tai to hop;
- Cac loai vector tao dong;

- Céc loai enzyme tham gia tao DNA tai to hop;

- Cac k¥ thuat sir dung trong quy trinh tao DNA tai t6 hop.
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CHUONG 3 - CONG NGHE SINH HQC VI SINH VAT
Giéi thiéu:

Thuat ngir 1én men (fermentation) trong cong nghé vi sinh c6 ngudn goc tir dong tir
Latin fervere nghia 1a dun s6i, mé ta sy hoat dong ctia nAm men trén dich chiét cia trai cdy hodc
cac hat ngii cdc dugc tao mach nha (malt) trong san xuat 6 udng c6 ethanol. Tuy nhién, su 1én
men dugc cac nha vi sinh vat hoc va hoa sinh hoc giai thich theo cac cach khac. Theo cac nha
vi sinh vat hoc thuét ngir 1én men c6 nghia 1a qué trinh san xuat mot san pham bang nudi cay
sinh khéi vi sinh vét. Tuy nhién, cac nha hoéa sinh hoc lai cho rﬁng do6 1a qua trinh san sinh ra
nang luong trong d6 cac hop chit hitu co hoat dong voi vai tro vira 14 chat cho 1dn chat nhan
dién tir, d6 1 qua trinh yém khi ma ¢ d6 ning luong duoc san xuat khong can sy tham gia cia
oxygen hoic cac chat nhan dién tir vo co khac.

Trong chuong nay thuat ngit [én men duogc st dung theo nghia rong cua no, & goc do vi
sinh.
Muc tiéu:

- Trinh bay dugc cac budc ctiia qua trinh 1€n men,;

- Trinh bay dugc cac san phdm ciia qua trinh 1én men;

- Xay dung duoc mdi quan hé gitra cac yéu td trong qua trinh 1én men.

A.NOI DUNG:
1. Qua trinh 1én men

Lén men 13 qué trinh chuyén hoa ky khi hodc hiéu khi cac hydratcacbon dudi tac dung
cua vi sinh vat.

Trude khi sy 1én men bat dau, moi truong phai duge pha ché va khir tring, hé 1én men
dd vo trung, va nudi cdy khai dau phai c6 mot sd luong vi sinh vat vira di & trong mot trang
thai sinh 1y pht hop dé cdy chuyén vao hé 1én men san xuat. Két thuc qua trinh 1én men cac san
pham phai dugc tinh sach va xtr 1y thém.
1.1. Cac phwong thirc lIén men

- Lén men gian doan hay timg mé: 13 dang 1én men duoc ing dung dau tién trong cong
nghiép 1én men. Moi trudng duoc cung cap mdt lan, cdy giéng va thuc hién 1én men dén khi
thu san pham. Vi du san xuat acid glutamic.

41



- Lén men lién tyc: trong qua trinh 1én men, ngudn dinh dudng ban dau dugc bd sung
lién tuc va dich 1én men (té bao vi sinh vat va san phém tao ra) dugc léy b6t ra lién tuc, tao
duoc su can bang hop 1y.

Phuong thirc bd sung dinh dudng nay 1am cho cac diéu kién trong qua trinh 1én men
ludn & trang thai on dinh, do d6 san phém tao ra tét hon. Mot wu thé khac cua kiéu 1én men nay
1a khong phai nhan gidng lai sau mdi mé va thoi gian 1én men c6 thé kéo dai hon. Vi duy Ién
men ruou theo kiéu gian doan 5 -7 ngdy, theo kiéu lién tuc c6 thé kéo dai ca thang.

Tuy nhién, 1én men lién tuc khong thé ap dung cho tit ca cac quy trinh san xudt, vi du
san xut cac chat co hoat tinh sinh hoc nhu enzyme, acid amin...

1.2. Chudn bj giéng
Gibng thuan chung va luong giéng ban dau chiém khoang 1-10% tong khdi lugng ctia
moi trudng nudi. Néu luong giéng ban ddu qué it thoi gian 1én men kéo dai va dé bi nhiém.
Trong giai doan dau ctia qué trinh 1én men phai tao diéu kién cho su sinh san ctia vi sinh
vat dat s6 luong nhat dinh. Qua trinh nhan gidng bat dau véi quy md nho ting dan l1én quy mo
16n hon, dam bao tang nhanh sé luong va chat lugng cac gidng vi sinh vét can thiét. Thoi gian
nhan giéng nhanh hay cham phu thudc vao chiing vi sinh vat str dung.

Trong qué trinh 1én men v&i quy mé cong nghiép can dam bao:
Sy 6n dinh cua ching gidng san xuat, cac chung nay thuong trai qua mot qua trinh chon loc
nhiéu 1an o sir dung cac tic nhan gy dot bién. Cac chung siéu san xuat ma con ngudi mong
mudn thi cac té bao ciia chung hoat dong séng khong binh thudng. Do vay trong quan thé vi
sinh vt c6 sd luong 16n thuong xuét hién cac dang hdi bién co nang suét kém hon va lam giam
san luong.

Su phu hop cua cac chi sb vat 1y, hoa hoc khi m¢é rong quy mo, nhitng diéu kién tdi wu
cho quy mé 100 lit ¢6 thé khong con thich hop cho cac quy md 16n hon. Phai theo di cac thong
s6 nudi cdy nhu: lugng oxy hoa tan, pH, nhiét 4o va sy khudy tron trong qua trinh nudi ciy.

1.3. Diéu khién phdn teng sinh hoc

Muc dich cudi cung la cac té bao phai c6 hoat tinh dugc lga chon nhu mong mudn.
Thong thudng qua trinh nudi trai qua 2 giai doan doi hoi nhitng diéu kién khac nhau. O giai
doan dau can cac diéu kién cho té bao sinh san nhanh, nhiéu dé tao sinh khéi 16n. O giai doan
sau cac té bao duoc khdng ché dé thuc hién téi da cac phan ing mong mudn. Vi du trong san
xuat acid glutamid, penicillin duoc thém vao giai doan sau dé té bao vi khuan tiét ra nhiéu san
pham hon.

1.4. Thu san phém va tinh ché

Thu san pham 1a cong doan ton kém, chiém 50% chi phi gia thanh san pham. cac k¥
thuat hoa hoc, cong ngh¢ thuc phém duoc su dung chu yéu O giai doan nay. Kho khan 16n nhét
13 cong doan tach nudc trong té bao ra khoi san pham, tiép theo 1a tir dich 1én men thu dung san
pham mong mubn.
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Tét ca cac hoat dong trong mot qua trinh 1én men lién quan chiat ché véi nhau, cac budc
dau da dang bién hoa va kho kiém soat, vi t& bao vi sinh vat rat nhay voi nhiing thay ddi ctia
ngoai canh du rat nho. Su thay d6i cua thoi tiét c6 thé anh huong dén san xuat cong nghé sinh
hoc. Cac k¥ thuat méi nham ty dong diéu khién cac thong s6 ki thuat gép phan dang ké trong
6n dinh san xuét.

2. San xuit sinh khdi vi sinh vat

Cong nghé thu sinh khdi vi sinh vat 1a cac qua trinh nudi cdy cac chung thuan khiét hodc
hén hop vai chung dé thu duge khdi lwong té bao sau khi sinh truong voi cac muyc dich:

- Sinh khdi giau protein ding 1am thuc pham cho nguoi va thic an cho gia stc 1 nhitng
té bao vi sinh vat (ké ca sinh khéi tao) da say kho va chét, giau protein, cac vitamin nhom B va
chat khoang. Ngudn sinh khdi nay dugc goi 13 protein don bao.

- Sinh khbi ndm men 12 nhiing té bao sdng dé dung trong cong nghiép banh mi-men banh
mi, sinh khéi vi khuan lactic séng c6 hoat tinh enzyme tiéu hoa dé san xuat cac thude hd trg
tiéu hda nhu biolactovin...

- Sinh khéi ¢6 dinh dam 1am phan bon vi sinh, cac loai phan bon vi sinh véi vi khudn séng
tir do trong dat va séng cong sinh véi cdy ho dau.

- Sinh khéi vi khuan sinh doc t6 d6i voi cac loai sdu than mém pha hoai rau mau, dé san
xuat thudc trir sau vi sinh,

- Sinh khdi vi sinh vat c6 hé enzyme phan giai cac chat hitu co ké ca thudc trir sdu va
hydrocarbon dé san xuét cac ché pham vi sinh xtr 1y nuéc thai va 6 nhiém trong bao vé moi
truong.

2.1. Gidng vi sinh vit cho cdc qud trinh lén men

Tat ca cac qué trinh 1én men cong nghiép déu can giéng vi sinh vat ban dau, yéu cau
chat lugng gidng vi sinh & giai doan nay phai dam bao du sd luong va hoat tinh khong thay d6i
dé thuc hién cac phan Gmg sinh hoa trong qua trinh 1én men.
2.2. Sdn xudt men bdanh my

Men banh my 1 sinh khéi té bao nim men Saccharomyces cerevisiae dugc nudi trong
moi trudng giu dudng (mat ri dudng) c6 bd sung phospho va amonium, urea, ...

Té bao ndm men c6 3 vai trd trong qua trinh san xuit banh my: 1am né bot my do qua
trinh 1én men ruou sinh ra CO2 1am cho banh xdp va gop phan tao huong cho banh my.

Men banh my duoc ban dudi dang siy kho hay tuoi, dugc ép thanh banh.

2.3. Phan vi sinh (Microbiol fertilizer)
C6 nhiéu loai phan vi sinh khac nhau:
Phan vi khuan Rhizobium: day 1a vi khuan c6 dinh dam cong sinh voi
2.4. Ché pham diét con tring (Insecticides)

Céc loai vi khuan duogc sir dung 1am ché pham diét con trung 1a Bacillus thurigiensis
(BT), B. sphaericus va B.popilliae

Vi khuan BT tao bao tir chtra protein tinh thé nodi doc té (8 — endotoxin) diét con tring.
Khi con trung an té bao BT vao, & — endotoxin s& tao thanh ddc td c6 hoat tinh gén 1én mang té
bao, pha hong tinh thdm ion va gay chét.
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Ngoai ra, con c6 nhidu nhém virus gay bénh cho cén tring. Baculovirus I tac nhan sinh
diét con tring day htra hen vi ching khéng ¢6 mdi lién hé sinh hoc véi bat ky loai dong vat c6
xuong séng va thue vat ndo, c6 sb lugng vat chu han ché (vai loai con trung) khong gay hai dén
cac loai con trung khéc.

Cung voi sy phat trién cta cong nghé gen di tao ra cac vi khudn diét con tring thé hé
moi, chi diét con tring ¢ hai ma hoan toan khong anh huéng dén con nguoi.

2.5. Ché phéim tro sinh (Probiotic)

La céc ché phém chtra cac vi sinh vat séng (v0 hai hodc c6 191) c6 tac dung lam cdi thién
can béng vi sinh vat trén co thé vat chu.

Tac dung cua ché pham tro sinh: trung hoa doc t6; canh tranh voi mam bénh; thay doi
chuyén hoa ciia vi sinh vat; kich thich tinh mién dich cta chu thé.

Bacillus subtilis 1& mot ché pham tro sinh, duoc sir dung qua duong uéng dé dé phong
va chita cac r6i loan tiéu hoa sau khi dung thudc khang sinh, c6 tac dung phuc héi hé vi sinh
vat ty nhién trong hé ti€u hoa cua ngudi st dung khang sinh kéo dai tranh dugc hién tugng tiéu
chay.

3. San xuit vaccine
3.1. Vaccine cé dién
Vaccine song 1a cac vi khuan, virus gy bénh duoc xir Iy bang nhiét, bang mudi nong
d6 cao hoic formol dé té bao yéu di, khi tiém vao co thé s& kich thich sinh khang thé.
Vaccine chét 1a nhitng té bao nguyén ven ctia vi khuan gy bénh bi 1am chét hodc 1a cac
protein doc td bi bat hoat.
Mot s6 san pham vaccine ¢6 dién:
-Vaccine vi khuan chét: ho ga, sot thuong han
-Doc t6 vi khuan bat hoat: bach hau, udn van
-Vaccine virus séng: quai bi, soi, rubella, sét vang da
-Vaccine virus bat hoat: cam

3.2. Vaccine cong nghé gen

Ung dung cong nghé gen san xuit vaccine goi 13 vaccine tai to hop, chi chira mot phan
nho tac nhan gay bénh, co thé dung cac vi sinh vat an toan nhu ndm men, E.coli dé san xuét.
San pham: vaccine siéu vi gan B.

4. Protein don bao (Single Cell Protein — SCP)

Sinh khéi vi khuan, ndm men, nim soi, vi tao c6 chtra nhiéu protein nén goi 1a protein
don bao.

Sinh khdi cua té bao vi sinh vt c6 ham luong protein cao, nang suét cao va co thé tao
SCP tir cac ngudn nguyén liéu ré tién, phu phé liéu cong, nong, 1am nghiép.

4.1. SCP nim men, vi khuén
Viéc st dung vi sinh vat lam nguén thuc phém da duoc Puc thuc hién véi sinh khéi
nam men Torula trong thé chién thir nhit va trong thé chién tht 2 dat 15000 tan.
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Niam 1967, tip doan BP (Bristish Petroleum) di bat dau san xuat SCP bang 1én men
cong nghiép nim men tir parafin dau mo, n-alkane. C6 tén thuong mai 14 Toprina tir ddu mo -
“bittet tir ddu mo”. Twong tu & Y, Nhat san xuat SCP tir n-paraffin v6i cong sudt 100000 —
200000 tan/nam.

Niam 1980, Lién X6 san xuat SCP ndm men tir ngudn nguyén liéu 1a gd thuy phan dat 1
tri¢u tAn/1 nam.

Ngoai ra, vi khuan Methylophilus methylotrophus c6 thé sir dung methanol, mot phu
pham di dao cua cong nghiép dau mo, dé tao SCP.

Tuy nhién, cac SCP nay chi yéu duoc st dung 1am ngudn thirc n cho gia suc, chi c¢6
san pham SCP tir nam soi Fusarium graminearum duogc san xuit theo cong nghé ciia cong ty
McDougall (Anh) dugce str dung lam thyc pham cho nguoi.

4.2. SCP vi tio, vi khudn lam

Vi tdo la nhitng loai tdo c6 kich thudc nhd, thich hop voi viée sir dung cac phuong phép
nudi cdy nhu vi sinh vat

Tir nhitng nim 1940, ngudi ta da biét duoc mot s6 vi tao c6 kha nang tao ra mot luong
sinh khdi 16n trong khoang thoi gian ngan, véi ham lugng protein cao nhu Chlorella sp. 60%
protein khdi lwong kho, Scenedesmus 50 -55% protein khdi luong kho. Tuy nhién Chlorella
khong duoc sir dung trong chin nudi do 16p vo té bao day kho tiéu hoa.

Hién nay, ngudi ta sir dung vi khuan lam Spirulina thudc Cyanobacteria c6 ham lugng
protein cao va chira nhiéu acid amin khong thay thé 1am ngudn thuc pham va duge pham cho
con nguoi.

5. Cac san pham trao ddi chat
5.1. Lén men ruwou

La qué trinh 1én men chuyén hoa duong thanh ruou duoc thuc hién nho cac loai nAm
men Saccharomyces.

Ruou di duge con ngudi san xut va str dung rat 1au, vao khoang 6.000 nim trudc cong
nguyén. Do nhu ciu va loi ich ctia san phim nay nén dén nay viéc nghién cru va mé rong san
xuat ching ngay cang duoc quan tim. C6 rat nhiéu loai ruou va mdi loai déu c6 thanh phan va
quy trinh san xuat khac nhau, cé thé tam chia thanh ba loai chii yéu sau: Ruou trang (ethanol),
rugu vang (wine) va rugu mui (liquor).

Nguyén liéu lam ruou c6 thé chia thanh 3 nhom:

-Céc co chat giau dudng nhu ri dudng, nudc mia, ¢t cai dudng, nudce trai cay chin...Qué
trinh 1én men xdy ra tryc tiép trén nguyén liéu ndy ma khong can xir 1y.

-Tinh bot tir cac loai ngii cdc nhu lua mi, gao, ngd...va cac loai ci nhu khoai tay, sén.
Puoc sir dung phd bién, thuc hién qua trinh thiy phan cac nguyén liéu nay thanh dudng trude
khi 1én men rugu.

-Phtrc hop lignocellulose tir g6, phé thai nong, 14am nghiép, gidy in béo...d4y 1a ngudn
nguyén liéu doi dao nhung it dugc st dung do qua trinh chuyén hoa cellulose thanh glucose
kho khin va tén kém.
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5.1.1. Ruou tring

Ruou tring duoc san xuét bang hai phuong phap chinh: phwong phap 1én men vi sinh vt
va phuong phap héa hoc. Tuy nhién, phuong phap 1én men vi sinh vat 1a phuong phap cha yéu.
bay 1a qua trinh 1én men ruou cua nim men va mot $6 vi sinh vat khac, trong dé ndm men 13
dbi tuong chinh duogc sir dung dé san xuét rugu & quy mé cong nghiép (Hinh 3.4). Lén men
ruou 1 mot qua trinh phire tap chuyén duong thanh rugu, c¢6 sy tham gia ciia ndm men trong
diéu kién yém khi. Phuong trinh tong quét ctia 1én men rugu nhu sau:
CeéH1206 — 2C2Hs0H + 2CO» + 27 kcal

Quy trinh san xuit rugu tring bang phwong phap 1én men rugu béi ndm men duoc thuc
hién qua cac bude sau: Ché bién nguyén liéu thanh dich dudong, 1én men bién duong thanh rugu,
chung cit va tinh ché ethanol. Trong d6, 1én men bién dudng thanh rugu 1a giai doan quan trong
nhat trong san xut ruou, quyét dinh chat luong san pham tao thanh. Sau khi dich dudng hoa
da dugc xur 1y, ngudi ta bd sung thém mot sé thanh phan dé cung cip thém vitamin va amino
acid nhu mudi ammonium, mudi phosphate, dich thity phan ndm men. Méi truong c6 thanh
phan nhu trén ¢6 thé st dung dé 1én men. Gidng dugc sir dung chu yéu trong 1én men rugu 1a
cac ching nAm men Saccharomyces cerevisiae co toc do phat trién manh va hoat lyc 1én men
cao, 1én men duoc nhiéu loai duong khac nhau va c6 toc do 1én men nhanh, c6 kha ning chiu
duoc do ethanol cao tir 10-12%.

Hinh 3.1. Nha may san xuit ethanol quy mé nhé

Moi trudng 16n men sau khi dugc khir trung cin c6 do dudng dat 90-120 g/L va pH trong
khoang 4,5-4,8. Thoi gian 1én men tir 65-72 gio, trong d6 10 gid dau c6 suc khi dé ndm men
sinh s6i nay nd, sau d6 cho 1én men tinh (yém khi). Qua trinh 1én men rugu qua cac bude sau:
duong va cac chat dinh dudng ciia méi truong 1én men duoc hip thu vao trong té bao ndm men
gua mang té bao va tham gia vao qua trinh trao ddi chat, ruou ethanol va CO; tao thanh lién
thoat ra khoi t& bao, rugu ethanol tan tt trong nudc do vay nd khuéch tan rat nhanh vao moi
truong chung quanh. Két thiic 1én men ruou, sau khi di loai bo té bao nAm men, mubn duogc
rugu tinh khiét can chung cat dich 1én men dé loai bo tap chét. K¥ thuat chung cit rugu anh
hudng rat 1on dén chét luong ruou thu dugc.
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5.1.2. Ruou vang

Danh tir rugu vang dugc dung dé chi loai rugu 1én men tr dich ¢ép trai cay (nho, dau,
thom, téo, 18...) voi mot sé chung ndm men. Ruou vang thu duoc khong qua chung cét, co
huong vi thom ngon cua trai cay tuy nhién, c6 do cOn nhe (10-15%) 1a loai nudc giai khat thom
ngon giau chat bd dudng.

Quy trinh san xuét rugu vang don gian hon 1én men ethanol va qua cac budc sau: ché
bién nguyén liéu va 1én men tao rwou vang (Hinh 3.2).

Hinh 3.2. Mt diy chuyén san xuit ruou vang

Khi ché bién nguyén lidu thanh dich qua can bo sung SO, dé ngin can cic phan ing oxy
hoa va tiéu diét cac vi khuan tap nhiém, bd sung thém dudng dé ting qua trinh chuyén hoa
thanh ruou cta vi sinh vat, didu chinh d6 chua vi do chua ¢ thé anh huoéng dén chat luong nudce
qué cling nhu lam thay d6i pH cta dich nudc qua sé anh hudng bat loi dén hoat dong cua vi
sinh vat va cac enzyme. Qua trinh 1én men tao rugu vang dugc tién hanh hodc béng cach dung
ndm men dinh trén vé qua (roi vao dich qua mot cach tu nhién) hodc cho 1én men dich qua nho
cac chiing ndm men nhu Sac. ellipsoideus, Sac. cerevisiage, Sac. oviformis. ..

Lén men rugu vang bao gdm ba giai doan: (1) Giai doan hinh thanh rugu, bat dau tir luc
ciy men gidng vao cho 1én men dén khi dich 1én men hét sui bot manh. Trong thoi gian nay
ndm men hoat dong manh nhét. (2) Giai doan phat trién, gan dich 1én men thu “rugu non” tiép
tuc cho rugu non 1én men phu dé phan hity luong duong con trong dich 1én men. Qua trinh gan
loc va 1én men phu c6 thé 13p lai nhiéu 1an dé c6 dung dich trong subt. O giai doan nay cé qua
trinh 1én men malolactic chuyén hoa malic acid thanh lactic acid, lam cho rugu duoc chuyén tur
vi chua gét sang vi chua nhe dé chiu. (3) Giai doan vang chin, rugu non da on dinh thanh phﬁn
nhung rugu van con “séng”, do d6 can ha thd rugu ¢ noi mat mot thoi gian lau dé ruou duogc
“chin” va c¢6 chét luong hoan hao.

Céc san pham cua qua trinh 1én men ruou:
* Bia la d6 uong c6 d6 rugu thap, sui bot manh dugc tao ra tir Ién men rugu trén dich
matl (Ita dai mach ndy mam) vi hoa houblon.
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*Ruou can 1a loai rugu khong chung cat va co lich st 1au doi, nguyén li¢u ban dau 1a
bot tir gao té (gao), gao nép (nép), ngd (bip), san (ci mi, khoai mi). ..

*Ruou Sake 1a loai ruou truyén théng cua Nhat Ban, 1a loai rugu khong chung cAt duy
nhat ¢6 do cao 20-22%.

*Ruou vang nho 13 loai rugu khong chung cat duge 1én men tir nguyén liéu nude nho
(nho d6 - vang do, nho tring — vang tring).
Champange 13 vang nho ma & giai doan cudi c6 bd sung dudng dé tao khi CO2 ap luc manh.

*Rugu Cognac 1a mot loai rugu vang chung cit, dugc cat trit trong thung gS s0i tao nén
huong vi déc trung.

*Ruou tring va Volka déu 12 ruou chung cit nguyén chét c6 d6 con cao 40°. Mot s6 san
pham ruou tring ndi tiéng cua nudc ta: rwou Lang Van (Bic Ninh), Go Pen (Long An), Bau
ba (Binh Dinh).

5.2. Sdn xudt cdc acid hivu co
* Acid citric (Acid limonic — CeHgO7)

C6 nhiéu trong tu nhién (chanh, cam, buoi, 14 bong, thude la...) dugc dung trong san
xuat banh keo, dd udng, trong cong nghiép in, trong y duoc, san xuét son, chat déo. ..

Cac phuong phéap san xut acid citric: tong hop hoa hoc, chiét tir qua, 1én men vi sinh
vat. Hién nay chil yéu san xuit bang phuong phap 1én men nho ching nim mdc Aspergillus
niger.

Citric acid hay limonic acid (CeHsO7) c6 nhiéu trong thién nhién, dic biét trong cac loai
ciy dn qua c6 mui (ho cam chanh-Rutaceae) duoc dung chu yéu trong ché bién thyc pham va
dugc pham. Citric acid ciing c6 thé duge san xuit & quy mo cong nghiép bang phuong phap 1én
men, ndm mdc s& chuyén héa duong thanh citric acid.

Co ché sinh tong hop citric acid ¢ vi sinh vat c6 thé biéu dién bang phuong trinh tong
quat nhu sau:
2CeH1206 + 302 — 2CsHsgO7 + 4H20

Cac nam mdc sinh citric acid hiéu khi, nhiét d thich hop cho phat trién va 1én men 1a 30-
32°C. Ngudn carbon tot nhat d6i voi Asper. niger 1a saccharose, con ddi véi Citromyces la
maltose. Nong d6 dudng trong mdi truong 10-20% 1a thich hop hon ca. Cac ngudn nitrogen vo
co dung trong 1én men citric acid t6t nhat 13 nitrate con nitrogen hitu co 1a nude chiét dau nanh.
Trong méi trudng 1én men can chu ¥ cac nguyén t6 khoang P, Mg, K, Fe va Zn.

C6 hai phuong phéap duoc dung dé san xuét citric acid 13 1én men bé mit (trén moi truong
long hodc rén) va 1én men chim.

- Phwong phap 1én men bé mit trén méi trwong léng. Phuong phap nay dugce ding
rong rdi trong cong nghiép san xuét citric acid. Lép vang nam phat trién trén cac khay 1én men
chtra méi truong dinh dudng 13 dich duong s& chuyén hoa duong thanh citric acid.

- Phwong phap 1én men chim. Qua trinh 1én men giéng nhu san xuat khang sinh, duoc
thue hién trong cac binh 1én men chira méi trudng dinh dudng va giéng nim méc. Sau khi két
thac 1én men ding H2SO4 dé chuyén calcium citrate thanh citric acid.

* Acid lactic
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Acid lactic duoc san xuit bang phuong phap héa hoc, 1én men nho vi sinh vat trong d6
2/3 khbi lugng acid lactic dugc san XUAt bﬁng su 1én men.

Acid lactic 1a mot chat c6 d6 hat 4m cao, 1a chét long sanh dac. Puoc ing dung vao céac
nganh khac nhau va phu thudc vao d¢ tinh sach co nhiéu tiéu chuin khac nhau: acid lactic k§
thuat, thuc phém, duoc phém va acid lactic plastic.

Ngoai ra, cac vi khuan lactic dong vai tro quan trong trong nhiéu loai thyc phdm nhu
ché bién céc san phém cua stta, nem chua, dua rau qua,...

5.3. Sdn xudt acid amin, vitamin

Acid amin, vitamin dugc sir dung rong rai trong cong nghiép thuyc pham, duoc pham
nhu cac chit ting cudng huong vi, chat chong oxy hoa, chét dinh dudng bo sung, chat phy gia
thirc an chan nudi, cac thanh phan dich truyén cho xtr 1y hau phiu trong y dugc, cac vat liéu
khai dong qua trinh san xuat polymer va my pham.

Mot s6 acid amin, vitamin dugc tong hop bang qué trinh 1én men:

- Acid glutamid 1 acid amin chiém ty 18 16n trong s cac acid amin tao protein trong co
thé. Nam 1908, K. Ikeda da chting minh rang trong tao be (Lamarina japonica) c6 acid glutamid
d3 gop phan tao mui vi dic trung, ngon cho cac moén an & Nhat. Nam 1909, acid glutamid duoc
san xudt bang cach thily phan cac ngudn protein chira nhiéu acid glutamid nhu dau nanh, gluten
ctia laa mi, nhung hiéu suét thap. T 1957 - 1962, Kinosita da phat hién va trinh bay co ché 1én
men acid glutamid tir chung vi khuan Corynebacterium glutamicum. Tir d6 dén nay hang loat
nha may 1én men acid glutamid d& va dang xay dung tai hon 20 nudc trén thé gidi.

-Vitamin B2 (Riboflavin) 1 san pham thuong mai dugc tong hop bang phuong phap
lén men va phuong phap hoa hoc. Do 2 chung ndm mdc Eremothecium ashbyii va Ashbya
gossypii voi san lwong 20g/1. Str dung phuong phap tai té hop trén 2 chung Candida hoic
Bacillus subtilis cho san lugng 20-30g/I.

-Vitamin B12 (Cyanocobalamin) dugc san xuét trong cong nghiép do hai ching vi sinh
vat Propionibacterium shermanii va Pseudomonas denitrificans.

Ngoai ra con ¢6 cac san pham khac nhu vitamin H (biotin hay vitamin B7), vitamin C
(acid ascorbic)...

5.4. Sdn xudt khdng sinh (Antibiotic)
Tir nam 1928, Alexander Fleming kham pha ra khang sinh penicilline tir chung nam
méc Penicillium notatum, Penicillium chrysogenum d c6 hon 6000 chat khang sinh véi tinh
dic hiéu khac nhau va cac kiéu tac dong da dang da duogc phan lap tir cac chung vi sinh vét.
Céc chat khang sinh dugc st dung trong y hoc gitp diéu tri va chita bénh cho con ngudi,
gia stc, gia cam. Trén thé gidi ¢ hon 100000 tin khang sinh dugc san xuit mdi nim véi doanh
thu 5 ti USD.
Badng 3.1. Mot s6 chat khdng sinh
STT | TEN KHANG SINH | VI SINH VAT SAN XUAT
1 Penicilline Penicillium notatum
Penicillium chrysogenum

49



2 Penicillamine Penicillium chrysogenum
3 Neomycine Streptomyces fradiae
4 Cephalosporine Cephalosporium acremonium
5 Cyclosporine Tolypocladium inflatum gams
6 Streptomycine Streptomyces griseus
7 Erythromycine Streptomyces erythreus

5.4.1. Penicillin

Penicillin 1 khang sinh dwoc tim ra dau tién va dugc san xuit som nhat dung dé chira
mot s6 bénh nhidm khuén vao nhitng nam dau cua Thé chién thu 2.

Nhiing vi sinh vt sinh penicillin thuc cac gidng nAm mébc Penicillum va Aspergillus.
Nhung cac chung caa Penicillum notatum va Pen. chrysogenum c6 hoat luc cao va duogc dung
trong cong nghi¢p khang sinh. Tuy nhién, nhitng ching Penicillum c6 hoat lyc cao lai thuong
kém on dinh. Do d6, mot van dé kho khin dugc dit ra 1a tao dugce kha ning sinh khang sinh
cao nhat, giir dugc on dinh trong qua trinh nghién ctru va san xuat. Nhiém vy nay c6 mot ¥
nghia rat 10n trong céng nghiép. Ngay nay, nhd k¥ thuat di truyén hoc ngudi ta da tao dugc
nhing gidng 6n dinh, it nhat sau sau thé hé van khong giam hoat tinh khang sinh.

Qua trinh 1én men penicillin thudc vao loai 1én men hai pha: pha sinh truéng va pha sinh
penicillin. Ngudn carbon trong 1én men penicillin bang nim Pen. chrysogenum co thé 1a
glucose, saccharose, lactose, tinh bot, dextrin, cac acid hitu co (lactic, acetic, formic), cdc amino
acid... Tuy nhién, dudng lactose cho hiéu sut penicillin cao nhét va thuong dugc ding trong
cong nghiép. Nhung do nam st dung duong lactose cham, vi vy trong thuc té lactose duoc
ding phéi hop cing véi duong khac (glucose, saccharose...) trong mdi trudng dinh dudng.

Trong pha 1én men thir nhat gidng phat trién manh, sir dung glucose va lactic acid ctia cao
ngd. Sau do, lactose méi dugc sir dung (chil yéu trong pha thir hai tao thanh penicillin). Khi
trong moi trudong can lactose va khong bd sung cac chét dinh dudng, hé sgi nam s& bt dau tu
phan, néu tiép tuc 1én men nong do penicillin s& giam. Trong thyc té san xuét can phai két thiic
1én men trude thoi diém nay.

= Phwong phap san xuit penicillin

Séan xuét penicillin cling nhu cac ché phém sinh hoc khac, dua trén co s¢ nuoi céy vi sinh
trén moi truong ran hodc 1ong. Trong qué trinh nudi cdy, gidng vi sinh vat phat trién sé tich ty
cac san pham trao doi chat trong mdi trudng hodc trong sinh khéi. Quy trinh cong nghiép san
xudt penicillin dya trén ndm mdc Pen. chrysogenum cé kha ning sinh penicillin cao, theo hai
phuong phap:

- Lén men bé mdt. Phuong phap nay duoc ap dung trong thoi gian dau cua cong nghiép
khang sinh. Méi truong nudi cdy bé mit co thé 1a cic co chat ran hodc long. (1) Co chit rin co
thé 1a cam hodc cac loai hat, cdm dugc lam wét roi trai 1én khay mot 16p day khoang 2 cm,
gidng ndm méc duoc tron vao moi trudng c6 d6 am 50-60% di vo trung dé ngudi toi 30°C.
Thoi gian 1én men 6-7 ngay & 24-28°C trong cac buéng duoc diéu chinh nhiét do, do Am va
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thong gié. Noi chung, phuong phap nay giéng nhu 1én men cac enzyme bang nim méc. (2) Mbi
truong 10ng dung ngudn carbon 13 lactose, cao ngd va mot sé nguyén td khoang. Gidng dugc
cdy vao mdi truong rdi 1én men ¢ 24°C khoang 6-7 ngay dat hiéu suat khoang 193
unit/mL penicillin. Ngay nay, phuong phap 1én men chim da thay thé phuong phap 1én men bé
mat.

- Lén men chim. Thanh phin méi truong gdm c6 cao ngd, glucose, lactose va cic mudi
khoang. Gidng dung trong cong nghiép thuong ¢ dang bao tir. Bao tir dwgc nudi trén cac binh
nhan giéng c6 canh khudy va suc khi 36-50 m®/gid dé hé soi ndm phat trién, sau d6 chuyén vao
cac binh 1én men. Qua trinh 1én men penicillin bang ndam mdc Pen. chrysogenum & 26+1°C
trong khoang 120-125 gio. Trong qua trinh 1én men & pha thi nhat nAm phat trién hé soi manh,
sinh khéi ting nhanh, cdc ngudn carbon d& dong hoa (glucose, saccharose) cling cac ngudn
nitrogen dugc tiéu hao nhanh, cuong d6 ho hap ting dan dén cuc dai, pH tang va penicillin
dugc tao thanh it. Sang pha thtr hai hé soi nAm phat trién cham, lactose dugc tiéu hao dan, pH
tang dén khoang 7-7,5 va penicillin dugc tao thanh chil yéu trong pha nay. Néu ngudn carbon
trong moi trudng can va sinh khéi nAm méc bat dau ty phan thi pH co thé ting téi 8 hodc hon,
lugng penicillin duoc tao thanh trong moi trudng s& giam. Vi vay, qua trinh 1én men can dugc
két thiic trude thoi diém hé sgi ndm mdc bat dau tw phan. NAm mdc sinh penicillin rat hiéu khi,
cho nén qua trinh nudi cdy (nhan giéng va 1én men) can phai suc khi va khuay moéi truong dé
dam bao do hoa tan oxygen can bang véi nhu cau sinh 1y ctia chiing. Néu khong d oxygen hiéu
suét penicillin ¢6 thé giam t6i hai lan.

5.4.2. Streptomycin

Streptomycin 13 mot khang sinh ding phd bién trong y hoc, thi y va bao vé thuc vat.
Schatz va cs (1944) di phat hién ra streptomycin tir dich nudi cdy mot ching xa khuan
Streptomyces griseus (con goi la Actinomyces streptomycin).

Gidng xa khuan sinh streptomycin khi nudi cay chim phat trién thanh hai pha:

- Pha thir nhét (pha sinh trwéng manh). Céc bao tir nay chdi va moc thanh soi sau 6-8
gid, mdi bao tir moc mdt chdi, khuan ty thuong thang va phan nhanh rat yéu, té bao chit wa
kiém.

- Pha thir hai (khuéin ty khong phat trién). Cudi ngay thir ba soi xa khuan bi chia nho
va bat dau ty phan.

Nhiing gidng sinh streptomycin rat khong 6n dinh. Do d6, trong twong lai can c6 su can
thiép cta ky thuat di truyén dé tao ra nhitng giéng c6 hoat lyc cao va 6n dinh dé dua vao san
xuat. Giir bao tir & dang dong kho trong khoang nim nam c6 thé con 96-99% hoat luc, trong cat
thach anh tGi ba nam, trén moi tredong thach nwde dau & 5°C t6i mot nam. Cac nguén carbon
ma giéng Streptomyces co thé dong hoa duoc va sinh khang sinh 14 glucose, tinh bot, dextrin,
maltose, fructose, galactose, manose. Trong thuc té, glucose va tinh bt dugc dung lam nguén
nguyén liéu trong san xudt streptomycin.

= Phwong phap san xuit streptomycin
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Lén men streptomycin duoc thuc hién theo phuong phap nudi cdy chim. Qué trinh 1én
men ndy ciing giébng nhu 1én men cac loai khang sinh khac, bao gdm céc giai doan: Nhan gidng
va lén men chinh.

- Nhan giong. Gidng xa khudn dugc bao quan ¢ dang bao tir. Cay bao tir vao mdi trudng
nhan gidng trong binh tam giac lic 180-220 vong/phut ¢ 26-28°C/30-70 gid, sau d6 cho tiép
vao cac binh nhan gidng (co suc khi va khudy), nudi tiép cho phat trién sinh khdi 20-40 gio.
Nhiém vu chinh trong giai doan nhan giéng 14 tao ra mot khéi lugng 16n khuén ty xa khuén wa
kiém c6 kha niang phat trién manh trong giai doan 1én men chinh va tao thanh mot lugng 16n
khéng sinh.

- Lén men. Lén men streptomycin 13 qua trinh 1én men hai pha dién hinh. Nhiét do 1én
men khoang 26-28°C, thoi gian 1én men 96 gid. Trong thdi gian 1én men can phai thong khi va
khudy tron méi trudng. Luong khong khi thdi qua mi truong trung binh 1a 1 thé tich khi/l the
tich méi truong. Khudy tron méi truong lién tuc trong sudt ca qua trinh 1én men (ké ca khi nhan
giong) néu ngimg khudy chi trong mot thoi gian ngin s& lam giam hiéu suat streptomycin. Do
pH trong nhiing gio dau c6 giam chut it sau d6 ting dan.

5.4.3. Tetracycline

Tetracycline 1a mot ddy cac chit khang sinh c6 ciing mot nhan chung tetracycline (vi du:
tetracycline, chlotetracycline, oxytetracycline, dimethyltetracycline...) va mot sé nhom chung
c6 trong phan tir (vi du nhém dimethylamino -N(CHs)2, nhém amide CONHa...). Tetracycline
dugc dung rong rdi trong y hoc va thu y. Tetracycline ¢ thé dugc san xuét bang 1én men xa
khuan Streptomyces aureofaciens. Tetracycline duoc tim thay vao nim 1953 bang cach khir
halogen trong phan tir chlotetracycline. Lac ddu phuong phap nay duoc dung trong cong nghiép
nhung gia thanh san pham rat dat, sau d6 ngudi ta tim thdy chat khang sinh nay c6 trong dich
nudi cay xa khuan sinh chlotetracycline 1a Strep. aureofaciens.

Gibéng xa khuan co kha ning tong hop tetracycline va chlotetracycline 1a Strep.
aureofaciens, con gidng sinh oxytetracycline 1a Strep. rimosus. Ngudn carbon dung trong nudi
ciy Strep. aureofaciens 1a glucose (tich tu nhiéu tetracycline), con Strep. rimosus cho nhiéu
oxytetracycline trén moi truong maltose.

Trong qué trinh 1én men, & pha thir nhét cac chat dinh dudng tiéu hao nhanh. Trong
khoang 24-48 gid nudi cdy khdi khuan ty da duge 70-80% mirc t6i da va 60-80% cac chat dinh
dudng da duoc sir dung. Budc sang pha 1én men tht hai cac giong xa khuan nay déu phat trién
cham lai, toc do st dung cac chat dinh dudng giam di rat nhiéu, phat trién khuan ty cham lai
dan, dat t6i mirc d6 cuc dai va on dinh roi budc vao giai doan ty phan. Khang sinh tich tu tdi
da 6 110-120 gio.

= Phwong phap san xuit tetracycline

Lén men tetracycline (tetracycline, chlotetracycline, oxytetracycline,
dimethyltetracycline...) theo phuwong phap nudi cdy chim. Qua trinh 1én men ¢ day gidng nhu
1én men céac ché pham khac, bao gdm cic giai doan: nhan giéng va 1én men.

- Xa khuén Strep. aureofaciens dung trong 1én men tetracycline va chlotetracycline hoic
cac halogentetracycline khac. Ciy bao tir vao mdi trudng nhan gidng trong binh tam giac pH
6,8-7,0 lic 220-250 vong/phat khoang 24-40 gio. Sau dé, duoc tiép tuc nhan gidng trong ndi
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nho rdi chuyén vao méi truong 1én men. Lén men tetracycline va chlotetracycline 1a 1én men
hai pha dién hinh.

- Gidng Strep. rimosus duoc nhan gidng ¢ binh tam giac lic 220-250 vong/phut & 27-
28°C/48-72 gid, sau d6 nhan tiép tuc trong ndi c¢6 suc khi va khudy rdi chuyén sang moéi truong
1én men c6 diéu kién twong tu nhung kéo dai tir 5-7 ngay.

5.5. Sdn xudt enzyme

Ung dung thuong mai chinh cua cac enzyme vi sinh vat 1a trong cong nghiép thuc pham
va san xut bia mic du enzyme da dugc thira nhan trong cc ing dung phan tich va chan doén
bénh, ciing nhu trong san xuét bot giat. Hau hét cac loai enzyme dugc tong hop trong pha log
clia nudi cy meé va cé thé, vi thé, dugc xem nhu cac chat trao doi so cap. Tuy nhién, trong mot
s6 truong hop amylase (Bacillus stearothermophillus) duoc san xuat boi nudi cdy idiophase vi
thé co thé xem la twong dwong véi cac chat trao doi thir cip. Cac enzyme c6 thé duge san xut
tir dong-thuc vat cling nhu cac ngudn vi sinh vat, nhung san xuat bang 1én men vi sinh vat 1a
phuong phap kinh té va thich hgp nhat. Hon nita, hién nay nho cong nghé DNA tai t6 hop nguoi
ta c6 thé chuyén gen vao cac té bao vi sinh vat dé san xuét cac enzyme cua dong-thue vat (Hinh
3.3).

Céc tién bo ctia cong nghé DNA tai to hop dd md rong pham vi cic san pham 1én men
tiém tang cta vi sinh vat. Co kha nang dua cic gen tir cac co thé bac cao vao cac té bao vi sinh
vat nhu 12 cac t& bao nhan dé tong hop céc protein (bao gdm enzyme) ngoai lai. Cac té bao vat
chu dung trong nhing trudng hop nay 1a E. coli, Sac. cerevisiae va mot sé loai nAm men khac.

5.5.1 Cac loai enzyme vi sinh vat

Trong qua trinh sinh trudng, cac enzyme dugc hinh thanh trong té bao va mot sd duoc
tiét ra moi trudng xung quanh. Trong san xuat chi yéu 1a san phim ciia enzyme ngoai bio, con
néu mudn tach enzyme noi bao thi phai pha v té bao. Cac vi sinh vat duoc ding trong san xuét
enzyme gém ¢6 vi khuan, nAm mdc, nAm men va xa khuan.

Céc ché pham enzyme dugc san xudt tir vi sinh véat da duoc ung dung trong nhiéu nganh
cong nghiép khac nhau, chu yéu 1a cic enzyme thily phan: amylase, protease, pectinase,

cellulase...

Hinh 3.3. San xuit enzyme & quy mé cong nghiép
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5.5.1.1.. Amylase ndm moc

Nhiéu chiing nim méc c6 kha ning san xuat enzyme amylase. Amylase nAm mdc ¢ cac
loai sau:

- oi-amylase c6 tac dung thuy phan tinh bot thanh maltose, glucose va cac dextrin c6 phan
tir luong khac nhau.

- Glucoamylase co tac dung thuy phan tinh bot, glycogen va polysaccharide. Enzyme nay
duoc dung trong san xuit ruou, chuyén nhitng dextrin ¢6 phan tir lugng cao khong 1én men
thanh nhitng hop cht 1én men duoc va do d6 nang cao dugc hiéu suit niu ruou tir cac nguyén
lidu 1a tinh bét.

- a-glucosidase thiy phan maltose thanh glucose.

- Dextrinase thuy phan isomaltose, panose va dextrin thanh nhiing loai dudng c6 thé 1én
men duoc.

5.5.1.2. Amylase vi khudn

Mot s6 vi khudn c6 kha ning sinh ra nhiéu enzyme a-amylase. Amylase vi khuan chi c6
kha nang phan hay tinh bot manh va tao thanh nhiing o-dextrin phan tir lugng cao bat mau véi
iodine. Enzyme a-amylase vi khuin duoc dung trong san xuit duong mat ngd va chocolate,
trong san xuét bia, ché bién dextrin véi dich dudng dé san xuét thirc an cho ngudi gia va tré em,
trong san xuat nudc qua va trong y hoc.

Dextrinase ndm mdc va amylase vi khuan con dugc st dung rong rai trong cong nghiép
dét va gidy.

5.5.1.3. Protease
Protease 1a nhom enzyme thiy phan cac lién két peptide trong phan tir protein hodc cac
polypeptide.

- Protease thuy phan protein thanh cic peptide c6 phan tr lugng nho (peptone va
polypeptide). Tiép theo d6 1a sy phan hiy cac peptide trén thanh cac amino acid ty do dudi tac
dung cua peptidase.

- Protease duoc dung dé nang cao gia tri dinh dudng cua thit c4, thily phan protein cta
stra dé ché bién nhitng mén an kiéng déc biét, dugc dung trong thude da, san xuét bot gidt, phim
anh, to soi, len da va trong y hoc. Protease vi sinh vt co6 thé sir dung cung véi amylase trong
ché bién thirc an gia sic.

5.5.1.4. Pectinase

La nhém enzyme thiy phan pectin tao thanh galacturonic acid, glucose, galactose,
arabinose, methanol... Pectinase c6 nhiéu loai, nhung c6 hai loai dugc nghién ctru nhiéu hon
ca la pectinesterase va polygalacturonase.

- Pectinesterase c6 tac dung thily phan cac lién két ester trong phan tir pectin, tach nhom
metocyl tao thanh methanol va polygalacturonic acid.

- Polygalacturonase thity phan pectinic acid va cac polygalacturonic khéc, tach cac gbc
D-galacturonic acid ty do.

5.5.1.5. Cytolase
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Vi sinh vat (dac biét 1a nam méc) san sinh ra h¢ enzyme c6 hoat tinh cao cé thé phan huy
hemicellulose, pentozan, lignin... Cac enzyme ndy dwoc goi chung 1a cytolase (bao gom
cellulase, hemicelllulase, pentosinase).

Cellulase tac dung phéan huy cellulose thanh cellobiose, rdi sau dé tiép tuc thiy phan téi
glucose. Viéc phan 14p cac ching vi sinh vat san xuit cellulase c6 hoat tinh cao va tach enzyme
nay ra dudi dang tinh khiét van con gap nhiéu kho khan. Vi vy, hién nay chua san xut dugc
enzyme ndy ¢ quy mé coéng nghiép, song viéc st dung noé trong cac nganh kinh t& va cong
nghiép c¢6 nhiéu tiém ning. Vi du cytolase c6 thé dung trong céng nghiép bia dé phan huy cac
v6 hat khong phai vé mach, trong san xudt nudc qua, trong ché bién banh mi, trong cac quéa
trinh gia cong thuc pham dé nang cao gi tri dinh dudng, cling nhu trong san xuét thirc an gia
Suc.

5.5.1.6. Invertase

Invertase ctia nAm mdc va ndm men déu thity phan saccharose, nhung co ché tac dung
ctia chiing hoan toan khac nhau. Invertase ctia nAm mdc 1a glucosidase, tic dung 1én dau glucose
ctia saccharose. COn invertase ciia nAm men 1a fructosidase, tic dung 1én dau fructose cua
saccharose.

Invertase 1a enzyme ndi bao va chi thoat ra moi trudng khi té bao bi phan huy. Enzyme
nay dugc dung rong rii trong san xuat banh keo, ruou mui, kem, mat ong nhan tao. N6 lam ting
vi ngot khi thiy phan duong saccharose thanh fructose va glucose, lam tang d¢ hoa tan cua
saccharose trong san pham.

5.5.1.7. Enzyme oxy héa glucosooxydase-catalase

Glucosooxydase 1a enzyme oxy hoa khtr, chi tac dung 1én B-D-glucose khi c6 mat oxygen,
no oxy hoa glucose thanh gluconic acid va H20>. Duéi tac dung cua catalase (mt enzyme hay
di cung véi glucosooxydase) H202 sé& bi khir thanh H20 va Os.

Glucosooxydase-catalase c6 thé loai bo oxygen khong khi khoi méi truong. Vi vay, ching
dugc ding dé bao vé nhitng nguyén lidu, vat liéu khac nhau dé tranh oxy hoa bai khong khi. Str
dung nhitng enzyme nay cho phép kéo dai thoi gian bao quan thyc pham (cac dich ¢o dic, chat
béo, bia, ruou vang, nudc udng, sita...). Pong thoi ching ciing dugc st dung rong rii trong y
hoc tir ndm 1950 dé chira bénh.

5.5.2. Sinh téng hop enzyme cam tng

Nhimng enzyme duoc tao thanh trong té bao vi sinh vat khong phai chi phy thudc vao hoat
tinh riéng ciia timg loai vi sinh vat, ma con phuy thudc vao thanh phan méi truong nudi cay va
diéu kién nuoi cay.

Khi nudi ciy nAm mdc Asper. oryzae trén mdi truong cam mi theo phuong phap bé mat
c6 hang chuc enzyme tu do dugc hinh thanh, trong d6 c6 amylase, protease, mantase, pectinase,
invectase, ribonuclease... Néu nudi nAm mdc nay trén moi trudng Kzapek véi tinh bot va nitrate
thi chi c6 a-amylase dugc tao thanh, con cic enzyme khac chi c6 ¢ dang vét. Nhung néu thay
sodium nitrate bang casein ¢ dang sita d tach chat béo thi protease dugc tao thanh ciing véi o-
amylase.
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Twong ty nhu vay khi nudi cay bé mit nAm mdc Asper. awamori trén cam s& thu duoc
mot s6 lugng 16n glucoamylase, a-amylase, protease, pectinase, cellulase; nhung khi nuéi chim
trén moi trudng chura tinh bot va nitrate thi chi thu dugc phiic hop amylase.

Hién twong nay c6 thé giai thich bang 1y thuyét sinh téng hop cam mg enzyme, n6 chi
xay ra trong khi nudi cdy vi sinh vat ma khong thdy & dong-thyc vat. Nhitng enzyme thiy phan
ctia vi sinh vét déu thudc hé enzyme cam tng. Khi trong méi truong nudi cdy c6 mot chat kho
ddng hoa, vi sinh vat phai tiét vao moi trudng mot hodc nhiing enzyme tuong tng dé phan huy
n6 thanh nhimg chat c6 thé dong hoa dugc.

Mot dinh nghia téng quat c6 thé néu 1én nhu sau: Mot qua trinh sinh tong hop duge goi
1a cam g, néu nhu no6 chi xay ra & mirc d6 dang ké khi trong méi trudng c6 co chét dic hiéu
clia enzyme nay hodc cac chét trao d6i co cau trac tuong tu co chat. Cac enzyme thudc loai nay
goi 1a enzyme cam tng. Céc co chét kich thich qué trinh tong hop nay dugc goi la chat cam
ung.

Mudn tong hop duoc enzyme cam Gng can phai ¢ bon diéu kién:

- C6 gen tuong ung trong thé nhidm sic cia té bao.

- C6 day du cac nguyén lidu dé xay dung cac phéan tir enzyme d6 (cac amino acid va cac
hop chét coenzyme néu enzyme d6 gdm hai cau ti).

- Niang luong can thiét ding cho viéc tong hop enzyme.

- Chat cam (mg, néu khong c6 chat cam tmg thi du c6 du ba diéu kién trén ciing khong
thé téng hop dugc enzyme.

Nhu vay, co thé coi viéc co chat cam tng 1a diéu kién rat can thiét dé thu duoc nhing
enzyme mong mudn. Trong cong nghiép san xuat enzyme can phai lya chon nhimng chat cam
g thich hop va xéac dinh néng do tdi wu cta nd trong mdi trudng dé c6 hiéu suat sinh tong
hop cao nhat.

5.5.3. Nhitng phuong phap nudi cdy vi sinh vat dé san xuét enzyme

Cong nghé san xuat enzyme hién nay trén thé gidi ung dung hai phuong phap: nudi ciy
bé mit va nudi ciy chim.

Trong nudi cdy bé mat, vi sinh vat moc trén bé mit méi trudng ran (Hinh 3.7) hoic long.
Cac méi truong ran trude khi nudi cy vi sinh vat can duoc 1am Am. Vi sinh vat phat trién s&
14y nhirng chét dinh dudng trong méi trudng va st dung oxygen phan tir cia khong khi dé ho
hép. Pé dam bao cho vi sinh vat moc déu trén bé mat méi truong va st dung duogc nhiéu chét
dinh dudng sinh ra enzyme, nhitng 16p mdi trudng ran can phai mong (chi day khoang 2-5 cm).
Diéu nay dan dén mot nhugc diém co ban cia phuong phép ndy can phai c6 mit bang san xuét
16n va chi phi lao dong chén tay nhiéu.

Trong nudi cdy chim, vi sinh vat hiéu khi chi str dung dugc oxygen hoa tan trong moi
truong, vi vy trong qua trinh nudi cdy phai suc khi va khudy lién tuc. Phuong phap nudi cay
chim hién dai hon, dé co khi héa va ty dong hoa, viéc t6 chirc quy mé 16n twong d6i dé dang
va don gian. Véi phuong phap ndy ¢ thé dung cac chung vi sinh vét dot bién c6 kha ning sinh
tong hop enzyme cao va lua chon cac thanh phan méi trudng thich hop, cac diéu kién nudi ciy
t6i wu.

Phuong phap nudi cay bé mat trén méi trudng rin ciing ¢ mot sb wu diém so voi phuong
phap nudi cdy chim, d6 1a: ndng do enzyme tao thanh & mdi trudng rin cao hon nhiéu lan,
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khong can cac thiét bi phtrc tap, chil yéu nudi trén khay va budng nudi gitr & nhiét d6 va do 4m
thich hop, qué trinh san xuét tiéu tén it ning lwong. Trong phuong phap nudi ciy bé mit vi sinh
vat duoc nudi cdy trong didu kién khong vo trung tuyét dbi. Néu c6 vi sinh vt tap nhiém thi
chi can loai bé phan dé. Con trong nudi cdy chim can phai giit vo triung tuyét ddi trong tit ca
qua trinh, néu bj nhidm thi hu hong toan bd va co thé phai bo di hoan toan. Khi nudi cy chim
khong nhiing chi cin v trung & qué trinh nhan giéng, 1én men, ma con phai dam bao vo tring
dbi véi khong khi thdi vao mai truong.

Hinh 3.4. Lén men trén mdi trwomg rin. A: 1én men ky khi trong ndi bang
dat nung, B: 1én men hiéu khi.

5.5.3.1. Phwong phdp nuéi cdy bé mdt

Nudi cdy ndm mdc va mot sb vi khuan theo phuong phap bé mat dé san xuat enzyme
thuong dung méi truong ran, mot sb truong hop ¢ thé dung moéi truong 1ong.

Maoi trudng rin thuong 1a cac nguyén lidu ty nhién nhu cam, doi khi ding gao tdm, ngd,
ba bia, b ct cai dudng, khoai tay, 18i ngo... hodc hon hop nhitng nguyén liéu nay. Moi truong
long thuong 1a ri duong, dich thiy phéan tir thoc mam, nude ba ruou... ¢ pha thém mudi
khoang.

Dé dam bao du cac chat dinh dudng trong méi trudng ngudi ta c6 thé bd sung cac ngudn
N, P, K hodc cac chét sinh truong (nudc khoai tiy, cao ngd...). D6 am 58-60% tuwong ddi thich
hop v6i nhiéu chung nAm méc nudi cdy bé mat trén khay hd. Tuy nhién, d6 4m 60% vi khuan
d& phat trién, dé gay tap nhiém, kho thong khi. Trudng hop d6 am tir 45-50%, khi nudi cdy moi
truong sé kho nhanh, sinh bao tir yéu va lam giam hoat tinh ciia enzyme tao thanh. Trong thoi
gian nudi cy, nén gitr 46 4m ciia moi trudong & 50-60%, mudn vay dé am khong khi phong nudi
ciy phai khoang 90-100%.

Tuy rang, nudi ciy bé mat khong can diéu kién vo triung tuyét d6i nhung méi truong (dic
biét trong qua trinh nhan gidng) ciing can dugc vo trung dé cho gidng phat trién binh thuong
nhét 13 giai doan dau. Trong san xuit can phai v tring méi truong ran ¢ 1-1,5 atm bang hoi
néng trong 45-60 phat. Néu moi truong trude khi vo tring duoc tron voi chlohydric acid hodc
sulfuric acid dén pH thich hop, hay thém mot it formalin hodc mét sb chit sat tring khac thi chi
can vo trung dudi ¢ 0,2-0,3 atm. Thém acid va giit mdi truong & pH nhat dinh sé& gitip cho mot
vai enzyme tao thanh dugc nhiéu hon.
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Moi truong dugc dan mong ra cac khay da vo tring day khoang 2- 2,5 cm, dé ngudi t6i
30°C thi tién hanh cdy giéng. Gidng duoc nhin ciing theo phuwong phap bé mit hodc bang bao
tir thu duoc theo phuong phép tach bao tir khoi méi trudng nhan gidng va chira vao cac binh
nut kin hodc trong céc tai polyethylene. Trong nudi cdy nhan gidng thuong dé mdc phat trién
dén gia sinh ra nhiéu bao tir. Ty 1& nhan gidng khoang 0,2-2%. M&i gram bao tir mdc c6 thé cay
vao 10 kg mdi trudng. Cac khay co6 méi truong di ciy mbc duoc dit vao phong nudi co sin cac
gi4. Phong nudi c6 thé diéu chinh duoc nhiét 4o, d6 4m va duogc thong gié. Nhiét do thich hop
v6i da s6 mée 1 30-32°C, néu nhiét d6 xudng dudi 24°C ndm phat trién cham, sinh bao tir yéu,
thoi gian nudi cay dai din dén giam kha ning sinh tong hop enzyme. Thoi gian nudi cdy nam
mdc khoang 36-60 gio.

Qua trinh nudi cdy ndm méc trén bé mit moi trudng bao gdm ba thoi ky:

- Khoéng 10-14 gio dau. Bao tir bat diu ndy mam, thoi ky nay chua hinh thanh enzyme
khong doi hoi phai thong khi nhiéu, chi can 1am thoang khoang 2-3 thé tich khong khi/thé tich
phong/gio. Giéng rat nhay cam véi nhiét d6 & nhing gid nay, nhiét d6 budng nudi can giir 29-
31°C.

- Thoi ky giira khoang 14-18 gio. Mc phat trién nhanh, ho hip manh. Sgi ndm c6 thé
quan sat thay bang mat thuong, lic dau 16p 16ng c6 mau trang xam va ngay cang rd, 1am moi
truong két banh lai. C6 thé phai 14t méi truong, bé nho ra dé soi nAm moc tét hon. Cac chat
dinh dudng trong méi trudng tiéu hao nhanh dé phuc vu cho qua trinh trao dbi chét trong té bao
va giéng ho hdp manh téa ra moi truong chung quanh 80-90 kcal/gid, lam nhiét d6 méi truong
c6 thé ting 1én dén 37-40°C hodc hon. Thoi ky ndy can phai thong khi manh, t6i 60 thé tich
khi/thé tich phong/gid dé cung cap Oz cho mdc va dudi CO, ra khoi moi truong, dong thoi 1am
giam nhiét d6 budng nudi. Nhiét 46 budng nudi & giai doan nay can giir & 28-29°C va do am
trong phong khoang 100%.

- Thoi ky cudi khoang 10-20 gid. Cac qua trinh trao d6i chat van tiép tuc nhung yéu dan,
nhiét d§0 mai1 trudng giam xuéng va viéc tao thanh enzyme cua té bao van tiép tuc. Nhi¢t luong
toa ra khoang 15-30 kcal/kg/gio. Thong khi khong qua 20-25 thé tich khéng khi/thé tich
phong/gio, giit nhiét d6 budng nudi & 30°C.

Tuy thudc vao dic tinh sinh 1y cta timg loai mdc, thoi gian nudi cy co thé két thuc tai
diém ma lugng enzyme tao thanh t6i da.

5.5.3.2. Phirong phdp nuéi cdy chim

Nudi ciy vi sinh vat sinh enzyme theo phuwong phap chim dugc thuc hién trong cac binh
I&én men c6 canh khudy va suc khi lién tuc (Hinh 3.8 va 3.9). Qua trinh twong ty nhu trong san
xuat amino acid, khang sinh...




Hinh 3.5. Lén men bing phwong phap nudi ciy chim trong méi trudong léng & quy md
phong thi nghiém (5 L)

Khong thé c6 méi truong nudi cdy chung cho tt ca cac chung vi sinh vat, vi vy can phai
chon thanh phin méi trudng, ty 1é cac chat dinh dudng sao cho thich hop véi timg chung, dic
biét phai chil ¥ t&i chat cam tng can thiét dé cho vi sinh vat san sinh ra enzyme ¢ muc tdi da.
Trong nhiéu mdi trudng nudi cdy chim, ngudn carbon thudng 1a tinh bot hodc cac loai bot khac
nhau. C6 thé thém maot luong rat han ché cac carbohydrate dé tiéu nhu glucose hodc saccharose.
Trong san xuat ngudi ta con so bd dich hoa tinh bot bang amylase trude khi hap vo tring moi
truong. Pi voi cac mdc sinh amylase thi duong maltose lai 1a chat cam tmg tot hon tinh bot.
Céac ngudn nitrogen hitu co thudng ding 13 cao ngd, nudc chiét tir mam ma... Khi cho thém
cac chat ndy phai than trong, vi hdn hop cac amino acid sé& co tac dung nang cao sinh tong hop
amylase & Aspergillus, nhung lai c6 anh huéng xau d6i véi cac enzyme khac.

Thanh phan khoang trong méi trudng ciing rat ¢6 ¥ nghia. Trong méi trudng nudi cay
mot sb ching Asper. oryzae ngoai tinh bot va nitrate con can thém MnSO4. Néu thiéu MnSOq4
méc van phat trién binh thuong, nhung amylase khong duoc tao thanh (trong phan tir amylase
¢6 chira nhitng amino acid mang S va Mn). Méi trudng dugc v tring trong thiét bi riéng hoic
trong binh 1én men & 121-125°C/45-60 phiit. Mbi trudng trude khi vo tring can dugc dich hoa
so bo dé tranh tinh trang tinh bt ho hoa 1am mai truong dac s¢t hoac c6 do dinh cao.

Sau khi 1am ngudi méi truong dén nhiét do thich hop sé tién hanh tiép giéng. Giéng dugc
ciy tir dng nghiém qua céc binh tam gidc, dat trén may lic, réi nudi & binh nhan gidng co thé
tich bang 5-10% thé tich binh 1én men tir 24-36 gid. Nhu vy, nudi cay chim can tiép gidng &
hé soi khong dung gidng bao tir nhu cdy cac xa khuan sinh chat khang sinh. Ciy gidng mbc bao
ttr theo phwong phap chim sé& kéo dai thoi gian nay mam va ciing kéo dai toan bd qua trinh nudi
cAy. Moi truong nhan gidng co thé dung cac hop chét nitrogen dé& tiéu ddi véi vi sinh vat ma
trong qua trinh nudi cay van ning cao dugc hoat tinh sinh tong hop. Ty 18 tiép giong nam trong
khoang 2-5%, nhung & mot s chung ty 18 nay thap hon nhiéu (0,5-0,6%).

Sinh tong hop enzyme theo phuong phap nudi cay chim thuong khoang tir 2-4 ngay. Pa
sd cac enzyme thiy phan do ndm méc, xa khuan tao thanh dugc tiét ra moi truong xung quanh,
phan con lai trong hé soi sau ba ngay nudi cdy khoang 10-15%. D6 pH moi trudng cdé mot y
nghia rat 16n, d6 pH thich hop cho sinh tong hop a-amylase 1a 7-8, glucoamylase 1a 4,5-5. Khi
ding cac mudi ammonium lam ngudn nitrogen, qua trinh phat trién vi sinh vét s& acid hoa moi
truong con khi ding nitrate 1am ngudn nitrogen mai trudng s& bi kiém hoa.
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Hinh 3.6. Lén men biang phwong phap nudi ciy chim trong méi truong léng & quy md
pilot (200 L)

Su suc khi khong nhitng dnh hudng dén sinh truéng cia vi sinh vat ma con anh hudng
dén sy tao thanh enzyme. Tbc do st dung oxygen cao nhét cua ndm méc sau khoang 24 gio
nudi cdy rodi giam dan. Tang ndng do tat ca cac chét dinh dudng va oxygen hoa tan trong mai
truong c6 thé nang cao dugc kha ning sinh tong hop a-amylase.

5.5.4. Tach va tinh sach ché pham enzyme
5.5.4.1. Ché pham enzyme tir méi trieong nudi cdy bé mdt

Pé chiét rat enzyme tir médi trudng ran nguoi ta dung nude, cac dung dich mubi trung
tinh, cac dung méi hitu co (ethanol, acetone). Nhiéu nghién ctru cho thy dung nude c6 két qua
t6t va dé ap dung trong san xuat. C6 thé chiét duoc lugng enzyme trén 90-95% va trong nude
chiét khong chira cac tap chat khong tan. Nudc thudng dung dé khuéch tan hoa tan ¢ nhiét do
25-28°C. Bé tranh tap nhiém nén thém vao nudc mot it formalin hozic chét sat trung khac. Dich
chiét thu dugc c6 mau nau sdm, kha trong, chira 10-15% chét khé hoa tan va dugc lam lanh kip
thoi xubéng 10-12°C.

Dich chiét dugc c6 dic chan khong t6i 50-55% chat kho hoa tan. Dich dam dic nay co
thé bao quan lau dai ma khong mat hoat tinh va rat dé hoa tan. Dich chiét co thé khong can phai
¢ didc ma dua ngay vao may say phun va sé& thu dugc san pham ¢ dang bot.

Phuong phép tach chiét va lam sach enzyme duoc st dung rong rdi nhat hién nay 1a
phuong phap két tiia enzyme bang dung méi hitu co (ethanol, isopropanol va acetone). Cac
dung méi hitu co nay lam giam hing s dién méi ciia méi truong. Nhu ta di biét, lyc hut tinh
dién ty 1é nghich véi hang s6 dién moi. Vi vy, cac enzyme-protein cling nhu cac chét co phan
ttr lwong thap trong hé dung dich nudc-dung méi hitu co s& két tua va ling xubng. D6 hoa tan
cua enzyme vao dung dich ethanol-nudc phu thude vao néng do ethanol, nhiét do, pH, luc hat
jon cua dung dich va tinh chat protein cta enzyme. Thong thuong, ngudi ta thém 3-4 thé tich
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ethanol vao mot thé tich nude chiét enzyme. Dé tranh mat hoat tinh cta enzyme tat ca phai
duoc lam lanh xubng 3-5°C. Khi tron phai khuay manh, khi cic enzyme két tia va ling xudng
dudi can tach ly tAm ngay. Enzyme dugc rira 2-3 14n bang ethanol cao d9, roi dua vao binh hut
am hodc may dong kho chan khong, san pham thu dugc s& c6 dang bot. Dung isopropanol két
ta enzyme chi can 1,5-2 thé tich dung méi/1 thé tich dich chiét. Cac enzyme tach ra s& ¢ dang
sita ddc quanh rat kho sdy. Dung acetone véi ty 1é nhu khi dung isopropanol, nhung k¥ thuat
phong tranh chay nd trong san xudt 1a rat kho khan.

Phuong phap thir hai dé tach enzyme 1a ding mudi trung tinh dé két tia. Ché pham
enzyme thu dugc c6 hoat luc cao hon so voi viée tach béng dung moi. Mubi trung tinh thuong
ding 12 (NH4)2S04 véi ty 18 50-66% (c6 khi cao hon) so véi dich chiét enzyme. (NH4)2SO4 pha
thanh dung dich bao hoa rdi cho vao dich 1én men. Dich 1én men c6 thé so bd ¢o dic trong thiét
bi chan khong va nhu vay sé can dung mot luong (NH4)2SO4 it hon. Ché phdm enzyme thu
dugc c6 1an (NH4)2S0s, vi vay mudn st dung rong rii can phai loai mudi bang cach tham tich
qua mang ban tham.

5.5.4.2. Ché pham enzyme tir dich nudi cdy chim

Dich nudi cdy chim sau khi loc sinh khdi vi sinh vat va cac tap chat ran khong tan con
khoang 1-3% chét kho hoa tan, trong d6 c6 cac enzyme. Vé nguyén tic tach enzyme tir dich loc
nudi cy chim ciing twong ty nhu tach tir dich chiét trong méi truong ran nudi cay bé mit. Dich
loc can phai c6 dé giam thé tich tir 4-10 1an trong diéu kién chan khong ¢ 25-30°C, r6i tién hanh
tach enzyme.

Ngoai phuong phap c¢6 chian khong, c6 thé tién hanh theo phuong phap hap phu qua nhya
trao doi ion hodc cac chat c6 hoat tinh bé mit, sau d6 lai tién hanh phan hap phy. Tién hanh
nhiéu 1an va dich thu duogc chua o-amylase cua ndm méc va vi khuan co thé duoc hép phu lai
bang tinh bot khoai tay hodc ngd da duge xir 1y so bo bang nhiét. Trudc khi cho hip phu can
cho thém 20% (NH4)2SO: dé nang cao kha niang hap phu cua tinh bot. Trir amylase dugc hap
phu con céc enzyme khéc s& & lai trong dich. Tinh bot c6 amylase duoc sy kho (khong can
phan héap phy) va dem str dung trong k¥ thut san xuét cac san pham chira tinh bot.

Hién nay, con mot sd phuong phap twong ddi phirc tap khac dé két tinh va tach enzyme
nhu loc gel (gel filtration), dién di (electrophoresis), si€u ly tam (ultracentrifuge)...

B. CAU HOI VA BAI TAP THU'C HANH:

Cau 1: Anh/chi hady trinh bay cac budc cua qua trinh Ién men?

Céu 2. Anh/chi hay trinh bay viéc san xuat sinh khoi vi sinh vét trong qua trinh 1én men?
Cau 3. Anh/chi hdy trinh bay protein don bao trong cta qué trinh 1én men?

Céu 4. Anh/chi hay trinh bay cAc san pham trao d6i chat ctia qué trinh 1én men?

Cau 5. Anh/chi hay trinh bay cac enzyme dugc tao ra cuia qua trinh 1én men?

C. GHI NHO:

- Céc budc cua qua trinh 1én men;

- Cac san phém cua qué trinh 1én men;

- Céc yéu td anh huong dén gau trinh 1én men.

61



CHUONG 4 —- CONG NGHE SINH HQC THUC VAT
Giéi thiéu:

Cong nghé sinh hoc thuc vat 1a qua trinh san xuit cic san pham trén quy mo cong
nghiép, trong d6 nhan t6 tham gia truc tiép va quyét dinh 1a cac té bao sdng (thuc vat). Mdi té
bao séng ctia co thé sinh vt hoat dong trong linh vyc san Xuét nay dugc xem nhu mdt 16 phan
mg nho. No6i dung cua chuwong nay cung cép cho sinh vién vé 2 tmg dung cta cong nghé sinh
hoc thuc vat: nuoi céy md té bao thuc vat va k¥ thuat chuyén gen vao té bao thuc vat.

Muc tiéu:

- Trinh bay duoc céac kién thirc co ban vé nudi cdy mé va k§ thuat chuyén gen & té bao
thuc vat;

- Trinh bay dugc cac Gmg dung cta k¥ thuat nudi cdy mé va ky thuat chuyén gen té bao
thuc vat trong tao gidng va bao vé cdy trong

- M6 phéng duge quy trinh nudi ciy mo, chuyén gen ¢ ddi tuong thuc vat cy thé.

A.NOI DUNG:
1. Nudi cdy md, té bao thuc vat
1.1. Dinh nghia

Nudi cdy md, té bao thyuc vat 1a pham tri khai niém chung cho tit ca cac loai nudi ciy
nguyén li¢u thyc vat hoan toan sach céac vi sinh vat, trén moi trudng dinh dudng nhan tao, trong
diéu kién vo tring.

Nudi cdy md, té bao thuc vat con duoc goi 1a nudi cdy thuc vat in vitro (trong 6ng
nghiém) dé phan biét véi cac qua trinh nudi ciy trong diéu kién tu nhién ngoai dng nghiém, goi
14 nuodi cdy in vivo.

Bao gom:

-Nubi cdy cdy non va cay truong thanh

-Nudi céy CO quan: ré, than, 14, hoa, qua, bao phén, noan chua thu tinh

-Nuobi cdy phoi: phoi non, phéi truong thanh

-Nubi ciy mo seo (callus)

-Nubi cdy té bao don (huyén phu té bao)

-Nuobi cdy té bao trin (protoplast): nudi cdy phan bén té bao thuc vat sau khi da
tach vo

1.2. Co 56 ciia ky thudt nuéi cdy mé, té bao thwc vit
1.2.1. Tinh toan néng ciia té bdao

MGdi té bao ciia bat ky co thé sinh vat da bao nao déu c6 kha ning tiém tang dé phat trién
thanh mot c4 thé hoan chinh duoc Harberlandt phét biéu vao nim 1902.

Theo quan niém cia sinh hoc hién dai thi mdi té bao riéng r& da phan héa déu mang
toan bo lugng thong tin di truyén can thiét va du cta ca co thé d6. Khi gap diéu kién thich hop,
moi té bao déu c6 thé phat trién thanh mot ca thé hoan chinh.

D6 1a tinh toan ning cua té bao, 1a co s& 1y luan ciia phwong phap nudi cidy mo, té bao
thuc vat.
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1.2.2. Sy phan phdn héa va phén héa ciia té bao

Su phan hoa té bao 1a sy chuyén héa cac t& bao phéi sinh thanh cic té bio mé chuyén
hoéa, ddm nhan cac chirc nang khac nhau. Vi du: mo dau lam nhi€ém vu quang hop, moé bi [am
nhiém vu bao vé, nhu mo dy trir 1am nhiém vu dy trit, mo dan 1am chirc nang dan nudc va dan
dinh dudng.

QuA trinh phan hoa c6 thé biéu thi:
Té bao phoi sinh — Tébao din —» Té bao phan hoa c6 chirc ning riéng biét

Su phan phan hoa té bao 1a trong truong hop can thiét, & diéu kién thich hop cac té bao
chuyén hoa c6 thé bién ddi tré vé dang té bao phoi sinh va phan chia manh mé&. Do céc té bao
d3 phan hoa thanh céc té bao co chtic ning chuyén biét, chiing hoan toan khong mat kha ning
bién d6i cia minh.

Ban chét cua sy phan hoa va phan phan hoa 13 mét qua trinh hoat hoa, trc ché cac gen.
Tai mot thoi diém nao d6 trong qua trinh phat trién ca thé, c6 mot sé gen duoc hoat héa (ma
vbn trudc day bi e ché) dé cho ta tinh trang mai, con mot sé gen khéc lai bi dinh chi hoat dong.

1.3. Ung dung ciia nudi cdy mé té bao thwc vit

- Duy tri va nhan nhanh céc kiéu gen quy lam vat liéu cho cong tac giéng

- Nhén nhanh céc loai hoa, cdy canh kho trong bang hat

- Duy tri nhan nhanh cac dong bd me, dong con lai dé tao hat giéng cy rau cay hoa va cac cay
trong khac

- Nhan nhanh két hop véi lam sach virus

1.4. Nhén giong in Vitro va cdc hé thong nudi cdy mé

Phuong phép nhan gidng in vitro thuc chat 1a mot tién bo vuot bac cta cac phuong phap
nhan gidng vo tinh c¢6 dién nhu gidm canh, gidm chdi, chiét, ghép, tach dong... O day gia tri
thuc tién cta cac tién bo khoa hoc ky thuat 1a da bién nhitng phuong thirc ¢6 dién d6 thanh
nhimg phuong thirc hoan toan méi vé chat cho phép giai quyét nhitng kho khian ma phuong
phép c6 dién khong thé vuot qua. Vi du: k¥ thuat gidm canh chi c6 thé tng dung thanh cong &
mot s cdy trong nhat dinh, vi rang véi kich thudce 5-20 cm kha ning tao ré phy cua ving mo
tuong ting gan vét cit hoic kha ning danh thirc chdi phy van bi cac ving té bao 1an can va toan
bd phan con lai cia doan giam khéng ché. Néu tién hanh nudi cdy mau mo véi kich thuge  5-
10 mm, ttrc 13 1am giam thé tich khéi mé xudng 10° 1an thi rd rang mbi tuong tac giira cac té
bao va cac loai mo s& don gian di rat nhiéu, hiéu qua tac dong cia cac bién phap nudi ciy sé
phai cao hon. Sau ddy 1a mét sb phuong thirc nhan giéng in vitro:

1.4.1. T&i sinh cAy mai tir cac cAu tric sinh dudng
1.4.1.1. Nuéi cdy mé phdn sinh dinh hay dinh phdn sinh

Phuong thirc ndy str dung cac bd phan nho nhat ciia dinh chdi hay dinh sinh truong (apex)
1am méu vat nudi cay. N6 bao gdm md phan sinh dinh va cac mam 14 non. Khai niém mé phan
sinh dinh (ngon) chi dung khi mau vat duoc tach tir dinh sinh trudng co6 kich thude trong vong
0,1- 0,15 mm tinh tir chop sinh truong. Trong thuc té mau vat duge tach voi kich thude nhu
vay chi khi nao ngudi ta tién hanh nuéi cdy véi muc dich 1am sach virus cho cy tréng. Thudng
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s€ gap kho khan lon trong viéc nudi thanh cong cac mo phén sinh dinh riéng r& c6 kich thude
nho nhu vay. Do d6, trong khudn khd nhan gidng in vitro ngudi ta thuong nudi cay ca dinh choi
hodc dinh sinh truong. Pho bién nhét & cac dbi tugng nhu phong lan, dua, mia, chubi... dinh
sinh truong dugc tach véi kich thudce tir 5-10 mm, nghia 1a toan by mo phan sinh dinh va mot
phan mé xung quanh.

Tuong quan giira d6 10n ctia chdi nudi cdy, ty 16 séng va mirc d6 6n dinh v& mit di truyén
cta chdi duge biéu hién nhu sau: Néu do 16n tang thi ty 1¢ séng va tinh 6n dinh tang, néu do
16n giam thi ty 1¢ sdng va tinh 6n dinh giam. Nhung xét vé hiéu qua kinh té nudi cdy (thé tich
binh nudi, luong dung dich méi truong dinh dudng): Néu d6 16n tang thi hiéu qua kinh té giam,
néu do 16n giam thi hiéu qua kinh té ting. Do d6, phai két hop hai hoa duoc cac yéu t6 trén dé
tim ra phuong thirc 1y mau tdi uu.

Mot dinh sinh trudng nudi cay & diéu kién thich hop s& tao mot hay nhiéu chdi va mdi
chdi s& phat trién thanh mot cay hoan chinh. Xét vé ngudn gdc cua cac cdy d6 c6 ba kha ning:

- Cay phat trién tir choi dinh (chdi ngon).

- Cay phat trién tir chdi nach pha ngu.

- Cay phat trién tir chdi moi phat sinh, vi du nuéi cdy doan try dudi mam (hypocotyl) ctua
cAy mang cau (Annona squamosa) s& cho xut hién rat nhiéu mam (buds) trén moé nudi cay, mot
s6 mam sau d6 s& phat trién thanh choi (shoots) va trd thanh cdy in vitro hoan chinh (plantlet).
Tuy nhién, thuong kho phan biét dugc chdi pha nga va chdi phat sinh mai. Cac phuong thirc
phat trién cdy hoan chinh tir dinh sinh trudng nudi cdy nhu sau:

- Phat trién cdy truc tiép

Chu yéu ¢ cac ddi twong hai 14 mam (dicotyledon) nhu khoai tay, thudc 14, cam chanh,
hoa cuc... vi du khoai tay (Solanum tuberosum):

Mam (dinh sinh truéng) — Choi nach — Cay (Hinh 4.1)

A%y

Hinh 4.1. Su phat trién ciy truc tiép. A: mam khoai tay. B: su kéo dai
mam khoai tdy trong nudi cay va phat sinh chdi nach, cac doan than mang
chdi nach s& dugc tach ra va cdy chuyén trén ciing méi trudng dé nhan
nhanh.

- Phat trién ciy thong qua giai doan protocorm
Chu yéu gip ¢ cac ddi twong mot 14 mam (monocotyledon) nhur phong lan, dira, hué...
Cung mot lac dinh sinh trudng tao hang loat protocorm (proembryo) va cac protocorm nay co
thé tiép tuc phan chia thanh cac protocorm mdi hodc phat trién thanh ciy hoan chinh. Bang
phuong thirc ndy trong mot thoi gian ngén ngudi ta ¢6 thé thu dwoc hang triéu ca thé, vi du Hoa
lan (Orchidaceae):
Dbinh sinh truéng — Protocorm — Cay (Hinh 4.2)
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Hinh 4.2. Phat trién ciy qua giai doan protocorm. A: dinh sinh trudng.
B: Protocorm hinh thanh tir nudi cdy dinh sinh truéng.

Céc dbi trong hoa lan dd mang lai hiéu qua kinh té dic biét cao. Sau nhirng két qua dau
tién & chi Cymbidium caa Morel (1966), dén nay ngudi ta da thu dugc két qua réat tét & khoang
30 chi khac nhau ctia ho nay. S& di nhan gidng vo tinh hoa lan dat dugc thanh cong 16n va dugc
ung dung rong rai nhu vy la vi hoa lan ¢6 phuong thure sinh san qua protocorm. Nho ¢6 phuong
thirc nhan gidng nhanh va ré tién ma hoa lan von dat tré nén c6 gia phai ching va dugc nhiéu
ngudi ua chudng. Nhiing thanh cong & ho lan khong nhimng chi 14 bang chimg ma con mo duong
cho viéc ing dung k¥ thuat nay dbi voi cac loai cdy khéc.

Linh vuc tng dung méi ddy nhat ciing da bat dau c6 két qua 1a cac cdy dn qua va ciy 1am
nghiép, trong d6 c6 cac cdy quy nhu ca phé, tao, 18, thong, bd dé... Tong s6 c6 trén 30 chi khac
nhau di duoc nudi cdy thanh cong. Do cac cy trong rimg va cac cdy n qua 1 nhitng cy trong
Jau ndm nén moi chi phi ban dau trong nhan giéng in vitro déu c6 thé chip nhan duoc.

- Ghép dinh chdi (shoot apex grafting) hay vi ghép

Vé nguyén tic, vi ghép 1a nudi cdy dinh sinh truéng, nhung thong qua dinh dudng tu
nhién cta gdc ghép. Pinh sinh truong ding 1am mac ghép c6 kich thudc khoang tir 0,2-0,5 mm
dugc tach tir bip non dang sinh trudng manh ciia cdy me truong thanh, gdc ghép 1a mam gia
moi ndy mam tir hat cua gidng hoang dai, toan bd cay ghép duogc nudi dudng trong diéu kién
6ng nghiém vo tring. Phuong thirc nay thuong dung dé tao ra cac gidng cdy an quéa sach bénh
virus nham cung cp mét ghép va canh chiét dau dong lam nguyén liéu nhan giéng cho san xuat
dai tra. Phuong thiic nay cho phép thu dugc cdy hoan toan sach bénh va mang dic diém di
truyén ctia cdy me cho mat ghép.

C6 nhiéu cach ghép khac nhau, ching han: (1) Ghép 1én mit cat: dat mét ghép truc tiép
1én bé mat lat cét, trén ving twong tang. (2) Ghép chit T-nguoc: dung diu nhon cua ludi dao
cit 15 ghép hinh chir T-ngugc, chan chit T 1a mat cit dé dé boc 10 ving tuong tang. (3) Ghép
ham éch: khoét trén than mam cach mat cit 5 mm mot vét 16m hinh ham éch, chiéu sau vét 16m
bang chiéu day 16p vo. Dat mét ghép vao day ham éch (Hinh 4.3).

1. Ghép 1én mét cat

Vo
Tugng tang

N~—— LOi

— 2. Ghép vao vét T-ngugc

3. Ghép vao 18 trén than
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Hinh 4.3. V; tri mat ghép trong ba kiéu vi ghép khac nhau

1.4.1.2. Nuéi cdy choi bat dinh (adventitious shoot culture)

Hé théng nudi ciy ndy c6 nhitng yéu cau twong ti voi nudi cdy mé phan sinh dinh, né chi
khac vé ngudn miu vat va ngudn gdc bat dinh cta cac chdi méi. Pinh chdi bat dinh méi c6 thé
phat trién hodc truc tiép trén mau vat hoic gian tiép tr mod callus, ma mo callus nay hinh thanh
trén bé mit vét cit cia miu vat (Hinh 4.4). Mot s6 loai miu vat duogc dung nhu sau:

- Doan than: thudc 14, cam, chanh, ca chua, bép cai...

- Manh 14: thudc 14, ca chua, bép cdi, ca phé, ca cao...

- Cudng 14: thay tién. ..

- Céc bd phan cta hoa: stp lo, lta my, thude 14. ..

- Nhanh cu: ho hanh, ho lay on, ho thuy tién...

- Poan mam: mang tay...

Hinh 4.4. Ti sinh chéi bat dinh va nhan gidng in vitro cay Hylotelephium sieboldii. A: Choi
bat dinh. B: Cay in vitro hoan chinh.

Sy phat sinh chdi bat dinh truc tiép bat dau bang cac té bao nhu mé (parenchyma cells)
nam & trong biéu bi hodc ngay phia dudi bé mat cua than; mot s té bao nay trd thanh mo phan
sinh va cac ti nho goi 14 thé phan sinh (meristemoids) phét trién. Cac thé phéan sinh nay rd rang
¢6 ngudn gdc tir cac té bao don. Tuy nhién, chiéu hudng phan tng cua thuc vét ciing tiy thude
vao ndng do phytohormone. Nghién ctru sy tao chdi & mo nudi cdy cia cdy linh sam Douglas
cho thiy cytokinin (BAP 5 uM) can thiét cho su phat sinh chdi bt dinh, nhung c6 ba kiéu phan
g khac nhau c¢6 két qua tiy thudc vao néng do ciia auxin dugc cung cip. Nong do auxin thap
(NAA < 5 uM) chi c¢6 chdi phat trién. Khi ndng d6 auxin cao hon (NAA > 5 pM) 14 mam tao
ra ca callus va nhiéu choi. Khi cung cap chi riéng auxin (NAA = 5 pM) thi chi ¢6 callus dugc
tao thanh.

Su phat trién cac chdi bat dinh gian tiép dau tién qua giai doan hinh thanh callus co so
(basal callus) tir cac chdi dugc tach trong nudi cdy. Cac chdi sau d6 phat trién tir ngoai vi mo
callus va khong c6 quan hé ban dau voi cac mé co6 mach din (vascular tissue) cia mau vat.

1.4.2. Nhan gidng thong qua giai doan callus
Trong khudn khé ctia muyc dich nhan gidng in vitro néu tai sinh duoc cay hoan chinh tryc
tiép tir mau vAt nudi cdy ban dau thi khong nhitng nhanh chéng thu dugc ciy ma cac cay ciing
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kha dong nhat vé mat di truyén. Tuy nhién, trong nhiéu truong hop mé nudi cay khong tai sinh
cAy ngay ma phat trién thanh khdi callus (Hinh 4.5).

Hinh 4.5. Callus (A) va tai sinh chdi tir callus (B) ciia chi Lilium

Té bao callus khi cdy chuyén nhiéu lan s& khong 6n dinh vé mat di truyén. Dé tranh tinh
trang d6 nhat thiét phai st dung loai callus vira phat sinh, ttc 13 callus so cAp dé tai sinh cay thi
hy vong s& thu dugc cdy tai sinh dong nhat. Thong qua giai doan callus con c6 thé thu duoc
nhing cé thé sach virus nhu trudng hop ctia Kehr va Sehaffer (1976) thu dugc & toi.

1.4.3. Nhan gidng thdng qua phat sinh phéi vo tinh-cong nghé hat nhan tao
1.4.3.1. Ph6i vo tinh

Mot phuong thirc nhan giéng vo tinh nita 1a tao phdi vo tinh tir t& bao callus. Nam 1958,
Street va Reinert 12 hai tac gia dau tién mo ta sy hinh thanh phoi vo tinh tir cac té bao don cua
ca rot (Daucus carota). Pén nam 1977, Murashige cho rang phdi vo tinh c¢6 thé tro thanh mot
bién phap nhéan giéng in vitro. G mot s6 loai, sy phat sinh phdi vo tinh hinh thanh tryc tiép tir
nhimng phoi bét dinh (adventitious embryos) nam trong phoi tim (nucellar embryos). Dén nay,
cong nghé phodi vo tinh dugc coi 1a cong nghé rat co trién vong cho ndng nghiép trong thé ky
21.

Phoi vo tinh 1a cac ca thé nhan gidng (propagules) c6 cuc tinh bt ngudn tir cac té bao
soma (Hinh 4.6 va 4.7). Chung rat giéng phéi hitu tinh (zygotic embryo) & hinh théi, qua trinh
phat trién va sinh 1y, nhung do khong phai 13 san pham cua su thu tinh giita giao ttr duc va giao
tlr cai, va vi vay khong co qua trinh tai to hop di truyén (genetic recombination), cac phdi vo
tinh c6 nodi dung di truyén gidng hét véi cac té bao soma da sinh ra ching.

O truong hop phdi hiru tinh, sy két hop giao tir duc va cai cho ra hop tir (zygote). Hop tir
phan chia nhiéu 1an tao nén phdi hiru tinh c¢6 ciu trac hai cuc: & va ngon. Khi hop tir phat trién,
mién sinh trudng ré va mién sinh trudng ngon cung phat trién va cudi ciing tao thanh ciy hoan
chinh, qua cac giai doan phoi hoc nhu sau:

- Truong hop cay hai 14 mam:

Dang cdu — dang thuy 16i — dang c6 14 mam

- Trudng hop cay mot 14 mam:
Dang cau — dang scutellar — dang diép tiéu
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L 52

Hinh 4.7. Phéi vé tinh ciia chudi (A) va nuéi cay phat trién phdi vo tinh

(B)

Bang 4.1. Mot s6 ciy trong c6 gia tri kinh té dwoc nhan giong bing phwong thirc phat sinh
phdi vo tinh in vitro

Stt | Tén khoa hoc Tac gia

1 Citrus Stevenson (1966), Rangan et al.
(1968), Jumin et al. (1996)

2 Theobroma cacao Litz (1986), Alemanno et al.
(1996)

3 Coffea arabica Sondahl and Sharp (1977), Boxtel
et al. (1996)

4 Coffea canephora Berthouly et al. (1996), Boxtel et
al. (1996)

5 Hevea brasiliensis Carron and Enjalsic (1985)

6 C. cogiensis x C. canephora | Boxtel et al. (1996)

7 Eugenia Litz (1984)

8 Camellia sinensis Ponsamuel et al. (1996)

9 Medicago suffructicosa Lietal. (1996)

10 | Saccharum officinarum Aftab et al. (1996)

11 | Docynia indica Litz (1985)

12 | Malus domestica Eichholtz (1979)

13 | Picea sitchensis Moorhouse et al. (1996)

14 | Mangifera indica Litz (1982), Pliego-Alfaro et al.
(1996)

68



O rat nhiéu cdy, nguoi ta nhan thay cac té bao dang phan chia vo t6 chirc da tao nén callus
khi nudi cdy. Co thé thay ddi hudng phat trién ciia ching dé tao ra cac phoi vo tinh vé6i cac bude
phat sinh hinh théi rit gibng véi truong hop phoi hiru tinh. Piém khac nhau co ban giita phoi
hitu tinh va phéi vo tinh la phéi hitu tinh luén luén di kém véi ndi nhii 1a co quan du trit nang
lwong va chat dinh dudng phuc vu cho qua trinh ndy mam, con & phdi vo tinh hoan toan khong
6 n6i nhii. Su khac nhau nay khong chi dang chti y v& mat khoa hoc ma con 13 mét yéu t6 rat
quan trong trong cong nghé phoi vo tinh.

Kha nang tao phoi vo tinh trong nudi céy md thuc vat, ngoai cac diéu kién vat 1y, héa hoc
thudn lgi cho sy tao phoi, con phu thudc rat 16n vao loai, vao cac giéng (cultivars), dong (strains)
trong cung mot loai. Kha nang nay dugc ching minh la do mét hoac mét vai gen phu trach. Vi
vay, bang bién phap lai tao ¢ thé chuyén kha ning tao phodi v6 tinh cao tir cdy nay qua ciy
khac.

1.4.3.2. Cong nghé hat nhan tao

Hat nhan tao (artificial seed hoac synthetic seed) 1a phoi v6 tinh boc trong mot 16p vo
polymer nhu agar, agarose, alginate... Trong cau trac ludi ciia cac 16p vo d6, nude, chat dinh
dudng va chét sinh truéng dugc cung cap thay cho ndi nhii, gitip cho phdi vo tinh c6 thé nay
mam trg thanh cdy hoan chinh (Hinh 4.8).

Hinh 4.8. Hat nhin tao cia giong tio M.26

Trong viéc san xuat cac hat nhan tao thong qua phdi vo tinh tir nudi cdy dich Iong, thi noi
phan tmg sinh hoc (bioreactor) 1a thiét bi khong thé thay thé duoc.

Do phoi vo tinh ciing ¢6 thé ndy mam va phat trién thanh cdy hoan chinh, nén k¥ thuat
hat nhan tao da dugc nghién ctru va ing dung thanh céng & nhiéu nude. Hat nhan tao gém co
ba phan:

- Phéi vo tinh

- Vo boc polymer (alginate)

- Mang ngoai (calcium alginate)

C6 nhiéu loai polymer tuy nhién da duoc thir nghiém ding cho cong nghé phdi vé tinh,
trong d6 alginate dugc coi 1a tot nhit. Alginate 1a mot polymer sinh hoc, duogc chiét tir rong
bién ma chi yéu 1a cac loai thuc chi Sargassum. Aliginate do cac phan tir manuronic acid gan
v6i nhau tao thanh, gidng nhu cac phan tir glucose tao nén cellulose. Pic diém quan trong nhat
ctia alginate 13 ching & dang hoa tan trong nude khi két hop véi cac ion hoa tri mot (monovalent)

nhu: Na*, K*, NH; ... va lap tic chuyén sang dang khong tan trong nudc khi két hop voi cac
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jon hoa tri hai (divalent) hodc da hoa tri (polyvalent) nhu: Ca®*, Mg?*, AI**,... Néu nhé mot
giot dung dich sodium alginate vao dung dich CaCl, thi sodium alginate & phan dién tich ngoai
cta giot s& chuyén hoa ngay thanh calcium alginate va tao nén mot mang khong thAm nudc
hinh thanh céc vién alginate.

1.4.3.3. Nhdn giong trong cdc noi phdn g sinh hoc

Trudc day, cac ndi phan tng sinh hoc hay con goi 1a binh 1én men (fermenter) chii yéu
dugc dung cho cong nghé vi sinh. Trén co s cac thiét bi d6, vai mot sb cai tién, nhiéu tac gia
d3 nhan giéng thanh cong nhiéu loai phéi vo tinh va cac thé chdi, cum chdi hodc ct nho.

Phoi v tinh ca phé dugc san xuét thanh cong & Brasil trén cac ndi phan tng sinh hoc
dung tich tir 2-4 1it. Noi van hanh theo cac nguyén tic ciia mot binh 1én men (c6 thé khong ding
canh khudy ma chi dung bot khi dé thuc hién viéc suc khi va truyén nhiét). Mdi mé c6 thé thu
dugc 4-5 triéu phoi vo tinh ca phé. O Indonesia, cum chdi dira dugc dwa vao san xuat thanh
cong véi binh 1én men 10 lit. Diém dng chu y trong cong nghé nay 1a thay vi bom khi vao noi
phan tng, dich 16ng nudi cay (mdi trudng mai) duoc bom vao ndi va hat ra (mdi trudng cii)
theo chu ky ngan, nhd vy mo va té bao thuc vat c6 du oxy va chat dinh dudng dé phat trién
manh. Phuong thirc nudi cdy nay duoc goi 1 nudi cdy thé on dinh héa tinh (chemostat culture).

Cu siéu bi (microtuber) duoc thi truong qudc té cong nhan 1a dang khoai tay giéng cua
thé ky 21. Cu khoai ty siéu bi ¢ kich thudc bang hodc nhé hon hat ngd, hoan toan sach bénh
virus duoc cong ty Microtuber Inc. (M) san xudt trong cac ndi phan tng 1a cac doan than khoai
tay nhan giéng bang nudi cdy mo theo phuong phap kinh dién. Trong ndi phan tmg, cac doan
than dugc kich thich ra ré va tao cti nho. Hién nay, Microtuber Inc. ¢6 thi trudng & Bic My va
Ha Lan. No6i phan tng ¢ hang Microtuber Inc. 1 cic dng nhya kin chiu nhiét, dudng kinh 15
cm, dai 50 cm, qua trinh tao ci hoan toan khong can chiéu sang.

Hinh 4.9 mé ta cac phuong thitc phd bién dé phat trién cdy hoan chinh trong nhan gidng
in vitro.
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Hinh 4.9. Cac phwong thirc tao ciy hoan chinh in vitro
1.5. Cdc giai doan trong quy trinh nhén giéng vé tinh in vitro
Quy trinh nhéan gidng vo tinh in vitro dugc thuc hién theo ba (hodc bén) giai doan tiy

theo cach phan chia cua tung tac gia:
- Cay gay
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- Nhén nhanh
- Chuén bj va dua ra ngoai dat

1.5.1. Giai doan I-cay gay
Pua mau vit tir bén ngoai vao nudi cay vo trung phai dam bao nhitng yéu cau sau:
- Ty 1é nhiém thap
- Ty 1 sbéng cao
- Téc d6 sinh truong nhanh
Két qua bude cdy gy ndy phu thudc rit nhiéu vao cach 1y mau. Quan trong nhit van la
dinh sinh trudéng, chdi nach, sau d6 1a doan hoa tu, hoa, doan than, manh 14, ré...
Chon dung phuong phép khtr tring s& cho ty 18 sdng cao va méi truong dinh dudng thich
hop sé& dat duoc téc do sinh truong nhanh.
Mot s6 dang méi truong dinh dudng phd bién:
- Mubi khoang: Theo White (1943), Heller (1953), Murashige va Skoog (1962) (Bang
4.2).
- Chat hitu co:
+ Puong saccharose 1-6 %.
+ Vitamin: B1, B6, myo-inositol, nicotinic acid.
+ Amino acid: Arg, Asp, Asp-NHa, Glu, Glu-NHa, Tyr.
+ Phytohormone:
= Nhom auxin: IAA, IBA, NAA, 2,4-D...
= Nhom cytokinin: BAP, kinetin, 2-iP, zeatin...
= Nhom gibberellin: GAa.
Tuy theo timg loai, timg bd phan nudi cy va tirng muc dich nudi cdy ma bo sung cac ham
luong va thanh phan phytohormone khéac nhau.

1.5.2. Giai doan II-nhan nhanh

O giai doan nay nguoi ta méi kich thich tao co quan phu hodc cac cu tric khac ma tir 46
cay hoan chinh c6 thé phat sinh. Nhimng kha ning tao cay do 1a:

- Phét trién chdi nach

- Tao phoi vo tinh

- Tao dinh sinh truéng méi

Trong giai doan niy can nghién ciru cic tac nhan kich thich phan hoa co quan, dic biét 1a
cho6i nhu:

Bang 4.2. Thanh phin méi trwong Murashige va Skoog (1962)

Thanh phan Nong dd | Thanh phan Nong do
(mg/L) (mg/L)
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1. Céc nguyén té6 da

lwong FeS04.7H20 27,8
MgS0,4.7H20 370 Na;EDTA.2H,0 37,3
KH2PO4 170

KNOs 1900 3. Nguon carbon

NH4NO3 1650 Sucrose 30000
CaCl2.2H20 440

2. Cdc nguyén t6 vi 4. Phu gia hitu co

lwong - Cac vitamin

H3BOs3 6,2 Thiamine.HCI 0,5
MnS04.4H20 22,3 Pyridoxine.HCI 0,5
ZnS04.7H20 8,6 Nicotinic acid 0,5
Na:Mo00s.2H,0 0,25 myo-inositol 100
CuS04.5H0 0,025

CoCl2.6H20 0,025 - Cdc chdt khac

Kl 0,83 Glycine 2

- Bb sung t6 hop phytohormone méi (ting cytokinin giam auxin). Tang ty 1¢
auxin/cytokinin sé& kich thich mé nuéi cdy tao r& va nguoc lai s& kich thich phat sinh choi.

- Tang cuong thoi gian chiéu sang 16 gid/ngay, tdi thiéu 1.000 lux. Trong thuc té nghién
clru, nguoi ta nhan thay kho tach biét anh huéng cia chu ky chiéu sang khoi anh hudng ctia
cuong d chiéu sang. Anh sang tim la thanh phan quan trong kich thich phan héa manh. Anh
sang do c6 anh hudng gidng cytokinin (cytokinin-like effect), nd tao nén sy tich liiy cytokinin
trong mo ctia mot s6 loai, chinh lugng cytokinin nay da gop phan kich thich qua trinh phét sinh
co quan va tao choi tir nhitng mé nudi cay in vitro.

- Bao dam ché d6 nhiét d6 trong khoang 20-30°C. Trudng hop nhiing loai c6 ngudn gdc
nhiét d6i, nhiét 6 nudi cay thich hop vao khoang tir 32-35°C. Nguoc lai, d6i v6i nhitng loai
hoa & ving 6n d6i nhiét @6 thich hop cho qua trinh tao cum chdi phai < 30°C.

Muc tiéu quan trong nhat cua giai doan nay 1a xac dinh dugc phwong thirc nhan nhanh
nhat bang mai truong dinh dudng va diéu kién khi hau tdi thich.

1.5.3. Giai doan III-chuén bi va dua ra ngoai dat

Day 1a giai doan quan trong bao gdm viéc tao ré, huan luyén thich nghi voi thay doi nhiét
do, do Am, sy mat nude, siu bénh va chuyén tu trang thai di dudng sang tu dudng hoan toan.
Giai doan nay thudng bi bé qua mot cach thiéu can cu.

Céc nghién ctru vé cdu trac cua 1a khoai tdy nudi cdy in vitro va so sanh véi 14 cay khoai
tay trong bén ngoai cho thay ching rat khac nhau. Piéu d6 ching t6 phai tién hanh thich nghi
dan dan ciy nhan giéng in vitro véi diéu kién ty nhién. Qua trinh thich nghi ¢ day phai duoc
hiéu 14 qua trinh thay d6i nhitng dic diém sinh 1y va giai phau cua ban than cdy non d6. Thoi
gian tdi thiéu cho su thich nghi 1 2-3 tuan, trong thoi gian nay cay phai duoc cham soc va bao
bé trudc nhimng yéu té bat loi sau:

- Mat nuéc nhanh 1am cho cay bi héo kho.

- Nhiém vi khun va ndm gy nén hién tuong thdi nhiin.

72



- Chay 14 do ning.

1.6. Nhén giéng in Vitro va viéc sir dung giong wu thé lai

Trong chin nudi, viée sir dung gidng vat nudi mang wu thé lai & thé hé F1 da trd thanh
bién phép ting ning suit quan trong bac nhét.

O nganh tréng trot, giéng wu thé lai méi chi duge ung dung & mdt s6 dbi tuong nhu: ngo,
ca chua, l0a, cai dau, bép cdi, hanh tay, mang tay, va dac biét 1a cac giéng hoa...

St dung wu thé lai khong nhirng lam ting ning suét tir 20-40%, ma gidng lai con co dic
diém la rat dong déu so voi gidng bd me. Tinh ddng déu cua gidng 1a tién dé quan trong cho
san xuat theo phuong thirc cong nghiép. O stup-lo ching han, phuong thirc san xuit cong nghiép
doi hoi phai thu hoach toan bo dién tich bang co gidi vao mot thoi diém. Diéu nay chi dugc
thuc hién khi st dung gidng vu thé lai F1. Néu dung giéng thuan chung theo phuong thuc tur
phéi thi khéng dam bao, vi ¢ cac gidng rau ho cai (Brassicaceae) thuong xuat hién hién tugng
bat ty thy. Vi vay, phuong phép nhan gidng va bao quan giéng trong dng nghiém dbi vai mot
s6 gidng rau va gidng hoa c6 mot y nghia kinh té cao.

Vén d¢ dat ra hién nay 1a phai nghién ciru cic quy trinh nhan gidng in vitro t6i wu cho
ting lodi cdy trong va cai tién quy trinh d6 dé giam téi muc d6i da cac ton kém vé nhan cong
lao dong trong céc cong doan nudi ciy va dua cdy con ra ngoai dat.

1.7. Nhén giong in Vitro va cdc dic diém khéng di truyén

Bén canh nhirng dac diém di truyén O thuc vat nguoi ta con phat hién duoc hang loat dac
diém (hinh thai va sinh 1) khong di truyén, d6 1a cac dic diém epigenetic. Qua trinh nhan giéng
in vitro c6 anh hudng téi cac dic diém khong di truyén nay.

1.7.1. Hién tuong cac dic diém epigenetic dugc luu lai

Nghién ctru nhan giéng vo tinh vé cay Phyllanthus amarys (ciy cho dé) cho thay:

Phyllanthus 1a mot loai ciy co c6 than thang ding va canh ngang giéng 14 kép nhung lai
& nach 14 va c¢6 hoa cho nén van tam coi nhu canh ngang. L4 & than dting xép theo kiéu xoan
¢, nhung & canh ngang 1a tuong ddi so le.

O nach 14 c6 canh ngang, chdi nach phat trién manh thanh canh thang dmg nhu than. Néu
cit canh ngang dé wom thi s& thu duoc canh ngang dai hang mét. Canh ngang phat trién vo han
theo mot chwong trinh “ngang” dinh trudc. Néu wom canh thang thi sé thu duoc cay thang ding.
Nhu vdy, mo phén sinh ciia canh khac mé phan sinh cua than va khi nhan giéng vo tinh cac bo
phan khac nhau s& thu dugc cac dang ciy khac nhau. O ddy mé phan sinh dinh diéu khién mo
phan sinh canh phat trién theo hudng ngang. Néu cit bo mo phén sinh dinh sém thi canh ngang
s& phat trién thanh canh ding.

Té bao sinh truéng dinh (organisator) diéu khién su hoat dong cua céc té bao khéc (twong
tu nhu & dong vat). Hién tuong diéu khién huéng phat trién ndy c6 mot y nghia thuc tién rat
16n.

Céc cay ca phé va ca cao cung c6 dic diém xép canh tuong ty nhu vay, do d6 khi tién
hanh nhan giéng vo tinh cac loai cdy nay phai chil y dén hién twong diéu khién hudng phat trién
nhu ¢ Phyllanthus.
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1.7.2. Hién tugng cac dic diém epigenetic khong luu lai

Nhan giéng vé tinh in vitro gidng dira Cayen khong gai théng qua phan chia protocorm
ngudi ta thu duge mot ty 16 dang ké cac ca thé co gai.

Binh thudng trong k¥ thuat trong dira ngudi ta sir dung hom dira ¢6 kich thudce kha 16n
15-30 cm. Dic diém khong gai da dugc chwong trinh hoa trong cac dot co kich thude 16n nhu
vy va vuon dira trong nhu vay déu khong c6 gai. Vi sao khi tach dinh sinh truéng va nudi cdy
thanh protocorm va cdy dira non thi gai lai xut hién.

C6 thé ¢ giai doan sinh 1y sém ctia protocorm va qué trinh nudi ciy dinh sinh truéng phan
1ap, md phan sinh cia nhiing ciy dira non tuong lai da duoc giai phong mot phan khoi anh
hudng cua t6 chirc diéu khién va vi thé chung phat trién ty do theo dic diém c6 gai cua thé hé
xa xua. Hién tuong twong tu chiing ta ciing bt gip & truong hop cdy cam khong gai. Khi gieo
hat hodc nudi cdy phéi vo tinh tir mo6 phdi tdm s& thu duoc nhing ca thé co gai.

Hién nay, van dé nay dang duoc quan tdm vi mot s6 dic tinh chdng chiu nhu chiu man,
chiu bénh, chiu lanh van thudng 14 nhitng dic tinh epigenetic va liéu thong qua nhan gidng in
vitro cac dic tinh d6 c6 con duoc gitr lai hay khong.

2. K§ thuit chuyén gen vao thue vat
2.2. Cdc phwong phdp chuyén gen vao thuc vit

Agrobacterium 1a vi khuan dat, xdm nhép vao cdy trong qua cac vét xudc, vét thuong
trén cdy. Gom cac loai: A.tumefaciens giy bénh u than; A.rhizogenes gay bénh toc ré; A.rubi
gy u & cac loai dau dat, mam xoi. A.tumefaciens dugc str dung nhiéu nhat cho viéc chuyén gen.
2.2.1. Bién nap gian tiép qua Agrobacterium

Khi cay bi nhiém A.tumefaciens, khéi u s& dugc hinh thanh ngay chd 1ay nhiém. Khdi u
khong ngimg ting truong ké ca khi da tiéu diét vi khuan do vi khuan d vao cdy tac nhan gay
khéi u dudi dang vat chat di truyén.

Vi khuan A.tumefaciens chira mot plasmid kich thudc khoang 200kb, goi 1a Ti — plasmid
(Tumor inducing plasmid), 14 tic nhan gay bénh khéi u cho ciy. Trén Ti — plasmid c6 doan T-
DNA (Tumor DNA) duoc gii han bang hai bo phai (right border) va bd trai (left border), trinh
tu nucleotid ctia bo phai va bo trai tuong ty nhau. T-DNA 1a doan c¢6 kich thudce 25kb chira cac
gen tong hop auxin, cytokinin 13 cac gen gy khdi u. Ngoai T-DNA, trén plasmid con c6 ving
vir gdm nhiéu gen khac nhau chiu trach nhiém hoat dong 1ay nhiém, chuyén nap.

Qua trinh chuyén nap gen ctia vi khuan nhu sau: Khi cdy bi thuong tiét ra cac chat doc
vét thuong c6 ban chét phenol s& thu hit vi khudn tp trung vao vét thuong dong thoi hoat hoa
cac gen ¢ vung Vir cua plasmid hoat dong. Cac gen ¢ vung vir s€ tao ra cac enzyme tuong ing,
cac enzyme ndy co hai chirc nang chinh: -cit dat bo phai va bo trai dé giai phong doan T-DNA;
-bao boc va van chuyén T-DNA vao té bao thuc vat va tiép can vdi by gen cua té bao chi mot
cach an toan.

Vi khuan A.tumefaciens c6 day du cac gen thuc hién cac chirc ning can thiét trong qua
trinh chuyén gen. Dua vao co ché chuyén gen ctia vi khuan A.tumefaciens dé chuyén cac gen
mong mudn trén co so thiét ké lai hé théng Ti — plasmid.
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2.2.2. Chuyén gen nhd virus

Ngoai vi khuén ngudi ta con dung virus 1am vecto chuyén gen cho cay trong do virus
rat d& xAm nhap va 13y lan trong co thé thuc vat. Trong ciu tao cla virus c6 mit axit nucleic
lam co s& cho viée gin cac gen can chuyén vao.

Dé 1am vecto chuyén gen virus cin co cac tiéu chuin sau:

- B6 gen cua virus co cAu tao DNA;

- C6 kha ning di chuyén tir té bao nay sang té bao khac qua cac 16 thanh té bao;
- C6 kha tai duoc cac doan DNA gén vao;

- C6 phd ky chii cang rong cang tot;

- Khong gy hai hodc gay hai khong dang ké.

Tuy nhién viéc chuyén gen nho virus it duoc str dung do viéc nhan giéng cac cdy chuyén
gen nho virus phai tién hanh bang phuong phap vo tinh. Diéu nay khong thé thyuc hién dugc véi
tat ca céac loai cay.

2.2.3. Chuyén gen truc tiép

2.2.3.1. Chuyén gen nho kj thudt siéu am (Mild sonication)

Puoc dung dé chuyén gen vao céc té bao tran. Cac budc tién hanh:

-Tao té bao tran;

-Trdn chung té bao tran v6i cac plasmid tai t hgp mang gen mong mudn;

-Cam dau siéu 4m cua may siéu 4m ngap trong huyén phu té bao 3mm, tan suit 20kHz, thoi
gian trong vai gidy dén vai phut;

-Nuoi té bao trin trong cac moi trudng thich hop dé tach cac té bao tran da nhan duoc DNA;
-Nuoi cdy tai sinh cay.

2.2.3.2. Chuyén gen nho ky thudt xung dién

Str dung dé chuyén gen vao té bao tran, & mot dién thé cao trong thoi gian ngin ¢ thé
tao nén céc 16 trén mang té bao tran 1am cho DNA bén ngoai c6 thé xam nhap vao bd gen cua
té bao. Tién hanh:

-Chuan bi huyén ph té bao tran vdi cac plasmid tai t6 hop mang gen mong mudn;

-Dung thiét bi dién xung tao dién thé cao 200-600V/cm trong thoi gian 4-5 phan nghin gidy,
duoc thuc hién trong cac cuvet chuyén dung hodc cac “buéng xung di¢n”;

-Nuoi té bao tran trong méi trudng thich hop dé tach cac té bao tran da nhan duoc DNA;
-Nudi cay tai sinh va tiép tuc chon loc.

2.2.3.2. Chuyén gen bang siing bdn gen

Nguyén tic chung 1a sir dung cac vién dan c6 kich thudc nhoé nhung cé ty trong cao dé
dat duoc gia toc cao dudi tac dung ctia mot lwe nén chiing ¢ thé xuyén qua vo va mang té bao
dua DNA tir ngoai vao té bao va tiép can voi bd gen cua té bao.

Str dung hat tungsten hodc vang c6 duong kinh 1-1,5um lam cac hat vi dan. Pan dugc
boc mot 16p plasmid tai to hop mang gen can chuyén.
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Hinh 4.10 Siing bin gen

2.3. Ung dung ciia ky thuat chuyén gen vao thuc vat
2.3.1. Cdi thién giong cdy trong

Budc phét trién ddu tién cua cac thuc vat chuyén gen 13 tao cay trong thich nghi véi cac
diéu kién khi hau dia phuong, khang sau bénh, nang suét cao, mui vi, mau sac hép dan, dap ung
nhu cau dinh dudng va v¢ sinh, thuan lgi cho bao quan lau.

Nhiéu thuc vat duge dung lam cay canh nén viéc thay ddi mau séc cua chung rat dugc
quan tam. Nhiéu gen tao sdc t6 cho hoa da dugc tao dong va dang dugc nghién ctru cho viéc
biéu hién & thuc vat.

Bdng 4.3 - Mt s6 logi cdy chuyén gen phé bién hién nay

San pham Pic diém

Cai dau Chéng chiu chat diét co
Cai dau Ham lugng oleic acid cao
Cai dau Ham lugng laurat cao
Bip Chéng chiu chat diét co
Bip Khéng con tring

Bong Chéng chiu chat diét c6
Béng Khang con trung

bu du Khang virus

Khoai tay Khang con trung

Khoai tay Khang virus

Dau tuong Chéng chju chat diét ¢o
Dau tuong Ham luong oleic acid cao
Bi Khang virus

Cachua Chin cham

2.3.2. Bién dbi chit liwgng thuc phdm 6 cdy trong

Pay 1a bude phat trién th hai ctia thuc vat chuyén gen va d thanh cong trong viéc nang
cao chat lugng thyc pham, ting ham lugng acid amin cé gia tri (lysine, methionine, cystein),
tang luong vitamin, do ngot, chit bot. ..

Thuc vat san xuét vaccine da thu duoc két qua dau tién & khoai tay, chudi, ca chua. Khi
st dung cac san pham nay con nguoi s& khoi tiém vao co thé loai vaccine nao d6, va mot hudng
phat trién méi hinh thanh 1a n tri bénh, con goi 1a thuc pham chirc ning (dinh dudng duoc).

Nho Agrobacterium, ngudi ta di chuyén gen quy dinh toan bo chudi sinh tong hop p-
carotene (tién chit vitamin A) vao lGa, gidng lua nay c6 mau vang nén duoc goi la “laa vang”.
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Tao gidng lta cho hat gao gidu sat d& hap thu do dugc chuyén cic gen: gen mi hoa
ferritin - protein trir st ham luong cao tir d4u ve, gen ma hoa phytase va metallothionein - ting
kha nang hap thu sit tir nAm Aspergillus fumigatus.

Monellin 14 protein c6 trong mot loai trai ciy & chau Phi, d6 ngot gap 3000 lan so v&i
duong an cung khdi lwong. Gen ma hoa monellin dugc bién d6i va chuyén gen thanh cong vao
ca chua va rau xa lach.

2.3.3. Thuee vit sin xudt cdc loai héa chit dic biét

Day 1a budc tién thtr 3 cua thuc vat chuyén gen
- Dau nhon cong nghi¢p: thyc vat bac cao tao ra hon 200 loai acid béo va mdt s6 duoc dung
1am thyc pham. Tuy nhién mot s6 loai dau thyc vat ¢ gié tri cong nghiép cao hon diu an. Gidng
Cai dau chuyén gen lam thay d6i thanh phan acid béo dé c6 nhiéu ting dung rong rdi hon:

Bang 4.2. - Ung dung ciia giong Cadi dau chuyén gen

San pham hat I'J’ng dung thwong mai

40% stearic acid Bo thuc vat

40% lauric Chat tay rira

80% oleic Thuc pham, dau béng, myc in

40% myrystate Chat tay rira, xa phong, my pham

90% erucic Polymer, my phém, muc in dugc pham

2.3.4. Vaccine thuc pham (edible vaccine)

Cho dén thoi gian gan day nguoi ta van sir dung vaccine séng nhuge doc 1am khang
nguyén kich thich tao khang thé can thiét trong co thé nguoi va vat nudi. Vaccine kiéu nay c6
mét s han ché nhu: c6 kha nang quay trd lai dang doc hoac hoat lyc ctia n6 giam kha nhanh
trong co thé ngudi va vat nudi. Hién nay, nho cong nghé DNA tai to hop ngudi ta da san xuét
dugc protein vé ciia mot s6 loai virus nhu virus bénh 16 mom long méng, bénh dai va viém gan
B. Tuy nhién, vaccine dugc san xuét theo cac phuong phép trén ¢ gia thanh cao, diéu kién bao
quéan va van chuyén nghiém ngit, can c6 k¥ thuat vién dé tién hanh tiém chung.

Vaccine thyc pham 1a mot mé hinh 1y tuéng cho cac nudc dang phét trién, vi nd giup
khic phuc duogc cac kho khin noéi trén ctia vaccine duge san xuat theo phuong phap truyén
thong hodc DNA tai t6 hgp. Nguyén 1y co ban ciia qua trinh ndy 1a chuyén mét loai gen dic
biét vao té bao thuc vat. Loai gen nay hoat dong trong co thé thuc vat, s& bién thanh noi sinh ra
protein khang nguyén. Khi nhiing khang nguyén nay di vao co thé nguoi théng qua an udng
(dudi dang tuoi sbng khong nau chin, néu khong s& lam mét hoat tinh khang nguyén), hé thong
mién dich ctia nguoi s& tu dong sinh ra khang thé dé chdng lai khang nguyén. Nhu vy la da
thay viéc tiém chiing vaccine bang viéc an nhitng hoa qua hodc rau xanh ¢ khang nguyén.

Vaccine thuc pham c6 mot s6 wru diém sau: gia thanh ré, 6n dinh, d& san xuét trén quy mo
16n, d& quan 1y, khong can tinh sach, bao quan lau, d& van chuyén. ..

Mot s6 két qua nghién ciru budc dau cua vaccine thuc pham:

- San xuit vaccine chdng bénh infectious bursan desease virus (IBDV) ¢ ga trong co
Arabidopsis chuyén gen.

- Chuyén gen orf2 ciia virus gy bénh viém gan E vao cdy ca chua, va cdy Pichia pastoris.
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- San xuat vaccine viém gan B trong cdy chudi chuyén gen, cdy Physalis ixocarpa, dau
lupin vang, rau diép va ca chua.

- Chuyén gen Itb cua E. coli (B subunit of E. coli heat-labile enterotoxin) gay bénh dudng
rudt vao khoai tay.

- Chuyén gen ctb (cholera toxin B subunit) gdy bénh ta cua vi khuén Vibrio cholerae va
gen Itb vao cay thudc 1a. ..

RNA géay bénh sa&i

A: Chon khang nguyén lam
vaccine va xac dinh trinh t ma
héa

Virus soi §
\ Hemagglutinin (H) protein

Vector mang gen cua protein H
B: Chuyén trinh tw ma hoa vao
vector (plasmid) va bién nap vao

Agrobacterium

C: Béng nubi cdy Agrobacterium
va mo thyc vat

D: Tai sinh cay hoan chinh tir cac
té bao dwoc chuyédn gen va phan
tich sw biéu hién ctia khang
nguyén bang Western blot

Cay chuy&n gen  Phan tich Western blot dé xac
* dinh s hién dién cta protein H

E: Xac dinh kha nang sinh mién
dich khang nguyén trong déng vat
mé hinh

Tiém Cho an  Nghién ctu & déng
vat linh trwéng

Hinh 4.15. M hinh phit trién vaccine thue phim

Mot nghién ctru da duoc cong bd gan day trong linh vuc san xuat vaccine tir thuc vat, d6
1a gay mién dich trong co thé ngudi bang vaccine thuc phiam dé diéu tri bénh viém gan B. Loai
cay trong duogc st dung dé chuyén gen viém gan B 1an nay 1a khoai tdy. Ngudi ta hy vong rang
khi an loai khoai tiy nay, chat khang nguyén s& giy ra mot phan ing mién dich nhe trong co
thé ngudi. Tir d6, co thé ngudi sé tao ra chit mién dich ca thé ddi véi can bénh 1ay nhiém viém
gan B. 42 nhan vién chim soc strc khoe & d6 tudi 25-58 da tham gia vao cudc nghién ciru. Trong
d6, 33 ngudi duge chi dinh an khoai tdy chuyén gen ma khong cé ta duoc, mot chét lam ting
kha ning phan tng mién dich. Chuan do khang nguyén khang virus viém gan B trong huyét
thanh duoc do trong mot sé 1an nhit dinh mdi ngay. Két qua cho thiy ddi véi nhitng ngudi an
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khoai tdy khong chuyén gen cac chuan do khong ting, trong khi d6 19 trong sb 33 ngudi n
khoai tiy chuyén gen thi chuan do ting 57,6%, trong khi vaccine hién co trén thi truong cé tac
dung t6i 90% dbi twgng, ké ca khi ¢ chira chit ta dugc.

3. Nhitng ban cai vé sinh vat chuyén gen (GMO)
3.1. Sinh vt bién doi gen (GMO)

- GMO: Genetically Modified Organism (Sinh vit bién déi gen)

- GMF: Genetically Modified Eood (Thuc phim bién déi gen)

- GMC: Genetically Modified Crop (Cdy trong bién doi gen)

- LMO: Living Modified Qrganism (Sinh vit song bién doi gen)

- GMO bao gom dong vat, thyc vat, vi sinh vat, 13 san phim cta CNSH hién dai dugc
con ngudi tao ra nho st dung cac ky thuat phan tir dé dua gen mdi vao b gen cia sinh vat

nhéan.

- LMO: La cac GMO sdng

- GMO qua ché bién s& tro thanh GMF (Thyc pham bién dbi gen)

- Thyc vat bién d6i gen: thuc vat duge dua gen méi vao bo may di truyén nho CNSH
hién dai.

So v6i vi sinh vat thi thuc vt bién d6i gen it dugc quan tAm vé rai ro hon vi thuc vat dé
dugc diéu khién va danh gia. Tuy nhién, mot van dé dugce quan tam dic biét thuc vat chuyén
gen c6 thé trd thanh cé dai ma rat kho diéu khién. Mtrc do quan tim phu thudc vao ban chat cia
thuc vat, gen cai bién va moi truong thuc vat cai bién duoc dua vao.

3.2. Nhigng tranh lugn vé GMO

Tranh cii vé thuc pham bién doi gen duoc chap nhan vé viée sir dung va cac hang hoa
khac c6 ngudn gdc tir tree grow variable thay vi tree grow thong thudng va khac tmg dung cua
cong nghé gen trong san xuat lwong thuc. Céc tranh chip nhén lién quan d&én nguoi dung, nong
dan , cong ty cong nghé sinh hoc , co quan quan 1y chinh phu, t6 chirc phi chinh phil va nha
khoa hoc. Cac linh vuc tranh ci chinh lién quan dén thyc pham cé thé bién d6i gen (thyc pham
¢6 thé bién ddi hodc thuc pham co thé bién do6i gen) 1a san pham thyc hién nén duoc dan nhan
hodc khong, tro choi cua céc tro choi choi chinh co quan quan ly, bao phit may tinh ctia nghién
ctru quan Iy va cong bd khoa hoc, tac dong cia gen bién d6i cay dbi véi sire khoe va méi truong,
anh huong dén kha ning khang thudc trir sau , tic dong ctia cac loai cay trong dbi v6i dan va
vai trd clia cdy trong trong cong viée cung cép thirc an cho dan sb thé gidi. Ngoai ra, cac san
pham c6 ngudn gdc tir sinh vat GMO ddng mot vai trd trong cong viée san xuat etanol nhién
liéu va dugc pham.

Cac mdi quan tAm c6 thé bao gdm cac gen bién dbi cong viéc va khong thay ddi gen
thanh ngudn cung cdp san pham, tac dong cia GMO d6i voi méi trudong, quan 1y quy tic tinh
toan va cb ging kiém tra ngudn cung cap thuc pham trong cong ty san xuét va ban GMO. Cac
nhém van dong nhu Trung tdm An toan Thyc pham , Hiép hoi Ngudi dung Hitu co , Lién minh
cac nha khoa hoc ¢6 quan tdm and Greenpeace ndi rang cac rui ro chua duoc xac dinh va quan
ly day du, va ho da dit cau hoi vé tinh ning ctia nguoi quan 1y co so.

Dénh gia toan bd cac san pham co thé thay ddi gen cua cac co quan quan 1y bat dau
bang viéc danh gia cac san phim d6 c6 vé co ban twong duong voi cac san pham San pham
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khong thé thay d6i gen da duoc coi 1a phu hop dé sir dung hay khong. Khong c6 bdo céo nao
vé tac dong x4u cua san pham bién ddi gen ddi voi ngudi dan tir san pham bién ddi gen.

C6 sy dong thuan cuia khoa hoc ma san pham thuc hién c6 ngudn gdc tir ciy trong bién
d6i gen khong gy rui ro 16n hon cho stre khoe ngudi thyc hién thong thuong, nhung mdi Thuc
hién bién gen can duoc thir nghiém trén timg trudng hop cu thé trude khi dua vao st dung. Tuy
nhién, cc thanh vién ctuia cong ty chung t6i, toi it c6 kha nang hon cac nha khoa hoc nhén thirc
thuc pham bién gen 14 an toan, mic du mdi quan hé dang giam nhanh chong & EU. Tinh trang
phap 1y va quan 1y cta thuc pham bién ddi gen thay ddi theo timg qudc gia, véi mot sé qudc
gia cidm hodc han ché ho va nhiing qudc gia khac cho phép ching t6i v6i cac quy dinh khéc
nhau.

B. CAU HOI VA BAI TAP THU'C HANH:

Cau 1. Anh/chi hay trinh bay vé co so khoa hoc va ki thuat ctia nudi cdy mé té bao thuc vat?
Cau 2. Anh chi hay trinh by tmg dung ctia nudi cdy mé té bao thuc vat?

Cau 3. Anh chi hay trinh bay phuong phap chuyén gen tryc tiép ¢ té bao thuc vat?

Cau 4. Anh chi hay trinh bay phuong phap chuyén gen gian tiép & té bao thuc vat?

Cau 5. Anh chi hay trinh bay tmg dung cta k¥ thuat chuyén gen & thuc vat?

C. GHI NHO:

- Co s6 khoa hoc va k¥ thuat ctia nudi cdy mé té bao thuc vat;
- Cac tmg dung ctia nudi cdy mé té bao thuc vat;

- Phuong phép chuyén gen truc tiép & té bao thyc vat;

- Phuong phép chuyén gen truc gian ¢ té bao thyc vat;

- Cac tmg dung cua k¥ thuat chuyén gen & thuc vat.
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CHUONG 5. CONG NGHE SINH HQC TRONG BAO VE THU'C VAT

Gi6i thi¢u:

Mot trong nhirng ing dung ctiaCong nghé sinh hoc trong Nong Nghiép do 1a tao ra cac
ché phém sinh hoc dé bao vé thuc vat. Udc tinh nhu cau cho san phém BVTYV trén thi truong
toan cau (BVTV truyén théng ciing nhu ché phdm sinh hoc) s& thay déi, tuy nhién moi ngudi
déu nhat tri rang san pham sinh hoc sé& ting tir khoang 2% vao nam 2003 1én khoang 8% (udc
tinh vuot mdc 82 ti USD) nam 2020 trén thi truong qudc té. Hién tai, ti trong ting truong hang
nam ciia cac san pham ché phdm BVTV sinh hoc trong giai doan nay udc tinh khoang hon 12%
cao hon 7% so két qua ti trong tong quan.

Muc tiéu:

- Trinh bay dugc cac trng dung cong nghé¢ sinh hoc trong quan ly sau hai, bénh hai cay
tréng, san xuAt phan vi sinh ;

- Nhan dién tAm quan trong cia cong nghé sinh hoc trong bao v¢ thuc vat;

A.NOI DUNG:

1. Ung dung cong nghé sinh hoc trong quan Iy siu hai ciy trong
1.1. Ché pham vi sinh vat

Hién nay, xu hudng phat trién nén nong nghiép hitu co vdi viée tang cuong sir dung ché
pham sinh hoc, phan bon hitu co trong canh tac cay trong dang 1a xu hudng chung cta Viét
Nam néi riéng va ca thé gidi. Theo d6, cac loai thude trir sdu hoa hoc truyén thdng, do gay anh
huéng nghiém trong dén moi truong va hé sinh thai, dic biét 1a gdy tac dong xau dén sirc khoe
con nguoi nén dang dan dan bi thay thé bdi cdc loai thube triv sau sinh hoc. Theo d6, mot nganh
ap dung khoa hoc sy séng vao doi song san xuat nhur Cong nghé sinh hoc cang khang dinh hon
vi thé quan trong ctia minh trong sy phat trién kinh té - xa hoi.

Thuéc trir sdu sinh hoc 13 nhiing ché pham sinh hoc ¢ thanh phan hiru hiéu 1a cac vi
sinh vat, hodc cac chit co ngu(‘Sn géc tir vi sinh vat, thuc vat, dong vat dé phong trir con trung
hai cay trong.

Thudc trir sdu sinh hoc trén thi truong hién nay dugc chia thanh hai nhém chinh Ia thubc triv
sdu nguén géc vi sinh va thudc triv séu nguéon goc thio méc.

- Nhém thuéc triv sdu vi sinh bao gdm cac ché pham chira truc tiép vi sinh vat thuong
& dang tiém sinh 1a cac bao tr hodc nang, c6 thé chiu dung lau dai trong cac diéu kién séng
khong thuan loi; hodc cac ché pham chira hoat chat ngudn gdc tir vi sinh vat, thuong 1a khang
sinh.

- Thuéc triv séu thédo mdc st dung céc hoat chét c6 sin trong cady cd hoac dau thue vat
dé diét trir sau hai.

Uu nhwee diém ciia thudc trir sdu bénh sinh hoc

- Uu diém:

+ Thudc trir sau sinh hoc giup phong trir sdu bénh hi¢u qua, dac biét cod thé han ché
tinh trang khdng thuéc ciia sdu hgi va tao ra ndng san sach, an toan.
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+ Cac ché phdm sinh hoc hiu nhu khéng gdy hai cho ngwdi va cdc sinh vit cé ich nén
van dam bao sy can bang sinh hoc trong tu nhién, dong thoi it dé lai du lugng doc trén nong
san va thoi gian cach ly ngén, do d6 an todn vdi sicc khée con ngwoi va méi trwong.

+ Quy trinh san xudt thudc trir sau sinh hoc kha don gian, chi phi thap, cic nguyén liéu
¢6 san, dé tim.

- Nhuege diém:

+ Thudc trir sdu sinh hoc thudng c6 hiéu qua cham hon va yéu cau bao quan khét khe
hon so v&i thude trir sdu héa hoc.

+ Gi4 thanh thuong cao hon thudc trir sdu hoa hoc.

Tuy nhién, dé hudéng dén nén néng nghiép bén vimg 1au dai, cin bo qua cac loi ich trude
mit, cac nhuge diém nay co thé dugc chép nhén dé dang.

* Nhom thudc trir siu ngudn goc thao méc

Hién nay trén thi trudng, c6 nhiéu loai thudc trir sdu ngudn gde thao moc, co thanh phan
chtra cac loai hoat chat nhu azadirachtin (cay neem), matrine (khé sam), rotenone (cay thudc
ca) va pyrethrin (cuc trir sau).

Céc san pham ché bién tir cdy neem (cdy xoan, sdu dau) hién nay di duoc dwa vao ting
dung rdng rai trong cong tac bao v¢ thuc vat, co thé dung nguyén liu tir ca than, 14 va dac biét
12 hat neem. Hoat chat chinh st dung cho muc dich diét con tring c6 trong cdy neem
la azadirachtin véi co ché tac dong 1én con trung: 1am cho trimg cta con trang khong né duoc,
4u tring khi tiép xtic voi neem sé& chan an, e ché qua trinh phat trién va gay loan gidi tinh, con
truong thanh tiép xuc s& bi mat kha ning giao phdi, e ché kha ning dé tring. Neem c6 kha
nang phong trir sdu hai hiéu qua trén nhiéu loai cay trong khac nhau: Ila, rau mau, cay céng
nghiép, cdy an trai, hoa kiéng.

SEd

L o paaag o sk i
N0 iy e, by o, g Wi WO |

Hinh 5.1.Thudc triv sdu bo Bio Neem chira diu neem ciia ROSAVA Viét Nam

82



* Nhém thude trir sau tir vi khuin

Pho bién nhét hién nay 13 thudc trir sdu tiv chiing vi khudn Bacillus thuringiensis
(Bt); 1a thubc c6 tac dong duong rudt; khong co tac dong tiép xtic, xong hoi va ndi hap. Bt san
sinh protein doc t, dugc hoat hoa duéi tac dong cua moi trudng kiém trong rudt con trung,
choc thing rudt giita gy ra sy ton thuong 1am ching nging an va chét sau do.

Thudc trir sdu Bt dugc khuyén céo st dung phong trir mot sé loai siu non b canh vay
nhu sau to hai rau ho thép tu, cic loai sdu non khéc hai bong, ddu nanh, cay an qua, cay cong
nghiép nhu sdu xanh budém tréng, sau khoang, sau do, sau duc qua, sau cudn 14,...

Thubc triv sdu sinh hoc tiv vi khudn Bt dwoc coi la mét loai thuéc chii lie trong
phwong phép quan 1y dich hai tong hgp (IPM) va thuc hanh néng nghiép tot (GAP) & nudc ta.

- =
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Mot so san pham trie sau chira Bacillus thuringiensis

Y
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* Nhém thudc trir su tir vi nAm
Hién nay, c6 2 loai vi ndm thong dung 13 Beauveria bassiana (ném tring) va Metarhium
anisopliae (ndm xanh) dugc st dung cho muc dich diét trir con tring gy hai cay trong. Chung
x4m nhép truc tiép vao biéu bi con tring, tiét enzyme pha v chitin va protein & biéu bi, vao
khoang co thé, san sinh ra cac chat chuyén hoa, 1am sau chét nhanh chéng.
- Ndm Beauveria bassiana hay ky sinh trén co thé sdu non bd canh vay, ding phong trir siu
duc than lta, ngd; sau xanh da lang ca chua; bo xit, rﬁy nau lta; sau rom thong; chau chiu, rﬁy
lung tréng, sau do day, nhén vang, nhén do, ...
- Ndm Metarhium anisopliae c6 kha ning ky sinh trén nhiéu loai con tring gay hai thudc bd
canh vay, canh cung, canh phén, wv, I rﬁy, bo xit trén lha va cady an qua dat hi¢u qua rét cao.
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Hinh 5.3.Mpt s6 ché pham sinh hoc phong trir sau tur vi ném

* Nhém thudc trir sdu chira khang sinh tir xa khuén

Mot s6 loai khang sinh nhu Avermectin, Abamectin, Emamectin, Methylamine
Avermectin, Spinosad va Spinetoram dugc san xudt chu yéu tir xa khuin Streptomycin
avermitilis va Saccharopolyspora spinosa, c6 kha ning diét trir con tring thong qua tiép xuc
va vi doc, ¢ thé noi hép.

Tai Viét Nam hién nay, san xuat phé bién hon 12 nhém thudc Abamectin va Emamectin
tir Streptomycin avermitilis, phong trir dugc nhiéu loai sau miéng nhai, miéng chich hut thudc
cac b canh vay, hai canh, canh déu (nhu sau v€ bua, duc than, qua,...) va nhén.

1.2. Cay tréng chuyén gen
1.2.1. Chuyén nap gen Bt

- Lan dAu tién nguoi ta phan 1ap duge Bt trén rudt con trung bi bénh do vi khuan Bacillus
thuringiensis vao nam 1901-1915. Vi khuan nay c6 kha nang tiét ra doc chat, giét chét con tring
pha hoai miia mang. Cac ché pham Bt da duoc san xuat, ap dung trén dong ruong vao nim
1929. Nam 1954 ngudi ta méi phan 1ap dugc protein dang tinh thé cta Bt. Tir d6 ché pham Bt
v6i nhidu tén thuong mai da dugc phét trién trong thap nién 1960, 4p dung cho néng nghiép va
1am nghiép. Nam 1981, gen Bt 1an d4u tién dugc phan lap va dugc phan tich chudi ma. Sau d6
nhiing cay dugc chuyén nap gen Bt dugc chinh pha My chép thuan tréng khao nghiém trén
dong rudng. Nam 1993, hoi dong an toan qudc gia Philippines cho phép trong cay laa c6 gen
Bt trong Phytotron ctia Vién lua qudc té. Nam 1995 chinh phi My cong bd phong thich cac
gidng cay chuyén nap gen Bt, cho ra san xuit thwong mai 1a: bép, khoai tay, sau d6 la bong
(1996).

- Bt toxin 1a nhiing protein, dwoc ma hoa boi cac gen, gibng nhu phan 16n cac gen trong
ty nhién. Mdi gen ma héa mdi Bt toxin, cho nén khi chuyén nap gen vao cay, cy c6 thé san
Xuét ra toxin nay. Gen Bt dugc phan lap tu té bao Bt, duoc cai bién mét it trude khi st dung
cho céy tréng. Gen duoc dua vao bang cac phuong phap chuyén gen, cdy nguyén ven duoc tai
sinh tir t& bao da chuyén nap gen. Nhitng cong viéc sau d6 1a dam béao toxin nay dugc san xut
voi $6 lugng mong mudn, san xudt tai vi tri can thiét cua cay. Céac Bt toxin rat chuyén tinh, vi
du cryl chi gdy doc vodi con trung thudc Lepidoptera, khong gay doc véi con trung khéc, hodc
dong vat khac nhu chim, 16p co6 vu,...
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- Cay chuyén nap gen Bt ¢6 uu diém nhiéu hon ché pham sinh hoc Bt trudc ddy dung dé
phun Ién cay, bdi vi nd khic phuc dugc cac nhugc diém nhu thudc khong on dinh, khong xam
nhip sdu vao mo cay, khong luu dan dé tiép xtic véi con trung trong tit ca cac bd phan cia cy,
mirc chuyén tinh qué hep. Trong khi d6 cay chuyén gen c6 kha ning thé hién protein tinh thé.
Toxin nay dugc san xuét lién tuc, chéng lai sy phan gidi, c6 mat & cdc mo can thiét. Riéng van
dé chuyén tinh hep ta c6 thé khic phuc bang cach lam sao cho cac gen diéu khién nhiing protein
chuyén tinh khac nhau thé hién cung mot lac.

- Trén cy lua, sdu duc than co6 thé gy thiét hai tir 10-30% ning suat. Theo phuong phap
chon gidng cd truyén, chiing ta chua phat hién nhitg donor cho gen khang thé co thé truyén lai
doi con chau, va tinh chét di truyén tinh khang sau duc than rat phuc tap, chua dugc biét 13
rang. Nam 1996, Johnson va cong sy dd tmg dung chuyén nap gen crylllA vao gidng lta indica.
Cong trinh ctia Nayar va cong su (1997) cho thay trén cay laa india dugce chuyén nap gen crylA
(b,c) diét duge sau duc thin mau vang. Gidng lta japonica Taipei 309 dugc Wu va cong su
nghién ctru chuyén gen crylA (b) ciing c6 két qua diét dugc sdu duc than mau vang.

1.2.2. Chuyén nap gen “GNA”

- Pi voi con tring thuoec Homoptera nhu ray nau (Nilaparvata lugens), hoic cac loai ray
khac truyén bénh virus cho cy trong, ngudi ta ghi nhan lectin c6 tir ngudn gbc thuc vat gay
doc ddi véi chung (Powell va cs, 1993) va nhom lectin GNA (Galantus nivalis agglutinin) cé
doc tinh manh nhat. GNA ¢ doc tinh ddi v6i con tring nhung khong gy doc tinh ddi véi cac
loai dong vat c¢6 vi. Trong cdy lGa, nguoi ta thdy nd c6 thé diét ray nau va riy xanh dudi den.
Déi véi ray ndu , nd 1a mot con trung gay hai nhat trén cdy lta & Viét Nam. Khi n6 hat nhwa
cay laa khong nhitng gy chdy ma con truyén bénh siéu vi tring lta co, bénh lun xoan 14. N6
dugc kiém soat bang chién lugc gidng khang va bién phap phun thudc héa hoc, nhung kha ning
phat sinh loai hinh sinh hoc méi cua rﬁy nau di lam cho chién lugc nay c6 muc 6n dinh thép,
néu chiing ta khong khéo 1éo quan 1y chung bang dich hai tong hop.

- Loi dung tinh chét hiit nhya cia loai ¢on tring nay, nguoi ta tong hop gen GNA nhén
tao dé chuyén nap vao trong cay trong. Con tring ndy c6 mirc do rat thip trong phan tmg phan
giai protein & rudt, béi vi chung st dung aa tu do trong nhya nhu mét ngudn cung cp chat dam
cho co thé séng. Trén co sé han ché kha ning tiéu hoa protein boi chat trc ché “protease” ngudi
ta nghi ra mot chién luoc nghién ctru tao ra cdy chuyén gen c6 tinh chat e ché nhu vay. Xét
nghi¢m sinh hoc cho théy, san phém lectin thuc vét rat co hiéu qua ddi vé6i hién tuong lam giam
strc sdng, su phat trién, sy dé trimg cua riy nau (Powell va cs, 1993), ctia rdy mém (Rahbe va
cs, 1993; Sauvion va ¢s,1996)

- Pbi voi cay khoai tdy chuyén gen GNA (Gatehouse va cs, 1990; Brirch va cs, 1999) thu
duoc két qua nhu sau

+ Lectin GNA anh hudéng lam giam tudi tho va kha nang sinh duc ctua rﬁy mém, dic biét
trén con cai

+ Lectin cua cdy khoai tdy chuyén gen duoc tim thiy gin ¢ té boa mang rudt cia rdy mém

+ Su thé hién cua gen diéu khién lectin diét rdy mém trén cdy khoai ty chuyén gen c6
thé c6 hiéu qua nguoc d6i véi thién dich cta rdy mém thong qua chu trinh bién giai thirc 4n cta
no.

- Chung ta khong thé str dung thudc trir sdu dé phun trén hat lda mi vi sy lvu t6n cta nd
s& ¢6 hai cho ngudi tiéu dung, dong thdi nd ¢ hiéu qua thap do thoi tiét cia nhing ving trong
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laa mi. Hau hét cac loai thude dung dé kiém soat réy mém rat doc cho céc loai thién dich trén
dong ruéng. Ray mém co kha ning boc phat thanh dich hai trén lta mi, gay thiét hai kha 16n
cho san xuat. Hiéu qua cia GNA ddi v6i riy mém Sitobion avenae trén hat ciy lia mi do Stoger
va cs nam 1999 thuc hién. Va GNA di duoc thé hién trén 14 1Ga mi.

1.3. Néi chung, hiu hét cac loai thyc vat déu c6 thé chuyén dugc gen. Bang 7.1 va Hinh 7.3
gi6i thidu mot s loai cay trong co gia tri kinh t& da duwoc chuyén gen thanh cong. Thong thuong,
hiéu qua chuyén gen khac nhau tiry thudc vao timg loai cdy trong, va di nhién qu4 trinh chuyén
gen van con bi han ché ¢ nhiéu loai. Dudi day chi trinh bay cac két qua chuyén gen thanh cong
& mot gidng cdy trong quan trong.

1.3.1. Cay lua

Két qua tai sinh cta ciy laa chuyén gen bang xung dién hoic PEG thong qua nudi ciy
protoplast duoc thong bao 1an dau tién cach day khoang hon 10 nim. Céc nghién ciru sau d6
cling da sir dung hai k¥ thuat nay dé chuyén gen vao protoplast va phuc hdi cac ciy bién nap
hitru thy. Tuy nhién, han ché ciia hai phuong phép nay 1a phai xdy dung phuong thirc tai sinh
ciy tir t& bao don. Mic du cac phuong thirc nay dang ding cho mot sb gidng lta thudc loai phu
japonica (chang han Taipei 309) nhung hau hét cac gidng japonica uu ta ciing nhu phan 16n cac
gidng indica déu kho téi sinh cay tir protoplast.

Bing 5.1. Mét so cdy trong chinh da dwoc chuyén gen

Stt [Loai Phuwong phap chuyén Thir nghiém trén
gen dong rudng
1 Chudi Bin gen/Agrobacterium | -
2 Lua mach Bin gen Khéang vi rus
3 Dau tay Bin gen -
A Canola Bin gen/Agrobacterium | Chong chiu chat diét co,
diéu khién su thu phén
San Bin gen/Agrobacterium | -
Ng6 Bin gen/Agrobacterium | Khang con tring, chong
chiu chit diét co
7 Bong Ban gen/Agrobacterium | Khang con trung, chong
chiu chét diét co
8 | Dudu Bin gen/Agrobacterium | Khang virus
0 DPau phung Ban gen/Agrobacterium | Khang virus
10 | Bach duong Ban gen/Agrobacterium | Chong chiu chat diét co
11 | Khoai tay Agrobacterium Khang cbn trung, khang
virus, chdng chiu chat
diét co
12 | Lua Ban gen/Agrobacterium | Chong chiu chat diét co
13 | bau tuong Bin gen/Agrobacterium | Chong chiu chat diét co
14 | Bi Ban gen/Agrobacterium | Khang virus
15 | Cucaiduong | Agrobacterium Chéng chiu chat diét co
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16 | Mia Ban gen -
17 | Huong duong | Ban gen -
18 | Cachua Agrobacterium Qua chin mudn, khang
virus

19 | Luami Ban gen -

Hinh 5.4. Mt s6 cy trong chuyén gen. A: ngo khang con tring. B: lia mach khang virus. C:
ca chua cho qua chin mudn . D: khoai tiy chdng chiu chat diét co.

Phuong phap ban gen cho phép thuc hién viéc chuyén nap hiéu qua & laa trong cac kiéu
gen doc lap, va hién nay hon 40 giéng da dugc chuyén gen thanh cong. Mau vét sir dung 1a phoi
non va céc callus ¢6 ngudn gdc tir hat trudng thanh. Khang hygromycin B 1 gen chi thi chon
loc thuong dugc dung cho laa. Tan sb chuyén gen co thé cao téi 50% (tinh theo sb ciy chuyén
gen c6 ngudn gdc doc 1ap/sdé mau duoc bin gen).

Gan day, ky thuat chuyén gen & lua thong qua Agrobacterium ciing da ¢ nhitng cai tién
quan trong c6 hiéu qua trong duong véi k¥ thuat bin gen.
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1.3.2. Cay lia mi

Phuong phap ban gen ciing dugc sit dung dé chuyén gen ¢ lia mi. DNA ngoai lai dugc
bén vao trong cac vay nho (scutellum) ciia phdi non cta hai gidng mua xudn va mot gidng mua
d6ng. Cac callus chéng chiu duoc chon loc bang phosphinothricin hodc cac nhan t6 trc ché trao
d6i chat twong tu nhu basta, bialaphos hodc glufosinate ammonium. Chon loc bang cic hop
chat nhu thé khong hidu qua 1am va két qua 1a mot s6 16n cay that thoat. Phan tich di truyén va
phan tir ¢3 xac nhan sy hop nhat 6n dinh cuia cac gen bién nap. N6i chung, cong nghé di truyén
laa mi van con tap trung & mot hodc hai gidng dic trung c6 kha nang tai sinh ciy nhanh, thich
hop véi phuong phap ban gen.

1.3.3. Cay lia mach

Wan va Lemaux (1994), da tai sinh mot s6 luong 16n cac cay lta mach chuyén gen doc
lap, tu thy phan. Céc phdi hop tir non, cac callus méi hinh thanh va cac phdi c6 ngudn goc tir
tiéu bao tir hat phan da duogc sir dung dé ban gen voi plasmid mang gen bar va gusA don doc
hodc phdi hop véi plasmid khac mang gen protein vo cta virus gay bénh lun vang & laa mach.
Kiém tra kha ning ndy mam cua phdi non dé phén 1ap cac ciy biéu hién hoat tinh bar bang moi
truong chia bialaphos, mic du ddy chua phai 1a mot chat chi thi tot cho sy ¢6 mat hodc khong
cua gen.

1.3.4. Cay dau tuong

Nhitng ¢d ging dau tién ¢ cay dau twong chuyén gen tip trung & viéc tai sinh cay tir
protoplast va nudi ciy dich huyén phu phat sinh phéi. Mic du c6 nhirng thanh cong ban dau,
tién trién ctia cong viéc ndy van con cham va viéc phuc hdi cac cdy chuyén gen van dang con
gip nhiéu kho khin. Sau d6, cong nghé chuyén gen & dau twong da ¢ trién vong hon nho su
phat trién va toi wu héa cua k¥ thuat ban gen. Thuc té, ddu trong da dugce dung nhu mot ciy
mo hinh dé phat trién k¥ thuét cho nhiéu loai cay trong khé ap dung cong nghé di truyeén.

Két qua dau tién & dau tuong 13 tai sinh thanh cong cay chuyén gen nhd Agrobacterium.
Phuong thirc ndy dya véao sy phat sinh chdi tir 14 mam ciia giéng Peking chon loc cho tinh man
cam v&i Agrobacterium. Cac mau 14 mam dugc xam nhiém véi Agrobacterium mang plasmid
khang kanamycin va c6 hoat tinh gusA, hodc khang kanamycin va chéng chiu glyphosate. Co
thé chuyén gen hiéu qua vao protoplast dau turong bang cac phuong thirc thong dung nhung rat
kho tai sinh duogc cay.

Pé chuyén gen vao cic giébng dau twong khac nhau ngudi ta da phdi hop hai yéu to:
genotype don gian va phuong thuc tai sinh cay doc 1ap (dua trén co s¢ su tang sinh cua cum
chdi tir ving chung quanh mé phén sinh cta tru phoi) véi su ting gia toc cua vi dan (particle)
¢6 phong dién dé phan phdi DNA ngoai lai. Hang trim cay dau twong c6 ngudn gbc doc 1ap da
thu duoc va két qua chuyén nap di cho nhiéu phenotype khac nhau. Néi chung, & cac dong dau
tuong chuyén gen c6 nhiéu ban sao ctia cac gen chuyén nap (sb ban sao khoang tir 1-50 nhung
thuong thay d6i tir 2-10). Phan tich DNA (Southern blot) & thé hé sau cua céc ban sao gen phirc
cho thiy tat ca cac ban sao cing tach roi, nhu thé mdi cac thé chuyén gen chi hién dién mot két
qua chuyén nap doc 1ap va co thé su tai t6 hop thong nhit da khong xuét hién thudong xuyén.
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1.3.5. Cay dau tay

Cho dén nay, viéc nghién ctru chuyén gen & Phaseolus thanh cong rat it. Hai huéng duoc
g dung trong cong nghé di truyén ¢ dau tay la k¥ thuat xAm nhidm bang Agrobacterium va
béan gen. Tuy nhién, chi c6 k¥ thuat sau méi c6 kha ning tai sinh cc ciy chuyén nap. Cay dau
tay chuyén gen biéu hién cac gen gusA, bar va protein vo ctia virus kham mau vang da duoc
tai sinh. Cac cay chuyén gen niy qua 5 thé hé tu thu phan vin khong mét cac gen duoc bién
nap hoic kha ning biéu hién. Ky thuat bin gen ciing duoc st dung dé chuyén gen gusA dugc
diéu khién bang promoter concanavalin A, hoat tinh gus da biéu hién trong 14 mam va vo hat
clia cac cay chuyén gen

1.3.6. Céy bong

Phuong thire chuyén gen gian tiép thong qua Agrobacterium tumefaciens 1a ki thuat dau
tién duoc str dung dé dua gen vao cy bong gidng Coker 312 (Umbeck 1987). Cay bong chuyén
gen ciing cuia gidng trén di duoc tai sinh sau khi bin gen vao dich huyén phi nudi cdy phat sinh
phéi (Finer va McMullen 1990). Hau hét cac giéng bong co gia tri kinh té khac khong thé tai
sinh cay tir giai doan callus. Mot sd it cac gidng d6 c6 thé tai sinh cay nhung qua trinh nay thién
vé bién di dong soma. Phuong thirc phan phdi gen ngoai lai truc tiép vao trong md phan sinh
ctia try phoi dua trén cong nghé ACCELL ciing duoc phat trién va da thu duoc cay chuyén gen.

1.3.7. C6 dinh dam

Quia trinh c6 dinh dam dién ra & 1€ clia cac loai cdy ho dau nho mot s6 loai vi khuan cong
sinh ¢6 kha niang hap thu nitrogen cta khong khi va tao ra chit dam cho cdy. Vi khuan chinh
tham gia qua trinh ¢ dinh dam 1a Rhizobium. Su c6 mit ctia né dan dén hinh thanh cac nét san
trén ré cay nhiém khuén. Céc vi khuan séng trong ndt san s& thuc hién qué trinh ¢ dinh dam.
Phuong trinh tong quat c6 dang sau:

Dé ting mirc d6 cung cap dam ty nhién cho cdy trong, nguoi ta chon giai phap chuyén
gen nif (nitrogen fixation-gen ma héa enzyme nitrogenase) vao co thé thuc vat va vi sinh vat
séng tr do hoac séng cong sinh voi thyce vat (Hinh 7.4). Vi trong ty nhién, gitra cac co thé vi
sinh vat van xay ra su trao d6i thong tin di truyén, nhu vay vé mat k¥ thuat viéc chuyén gen nif
vao co thé vi sinh vat s& d& dang hon. Véan dé con lai 1a 1am thé nao dé gen nif hoat dong sau
khi dugc chuyén vao co thé vi sinh vat cha. Twong tu, viéc chuyén gen nif vao té bao thuc vat
¢6 thé duoc thuc hién théng qua viral vector hodc vi khuan Agrobacterium tumefaciens. Tuy
nhién, day 1a mot cong viéc kho khin va c6 18 trong mot twong lai gin van dé nay van chua giai
quyét duoc.
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N> + 10H" + 8" + 16ATP Nitrogep 2NH4" + 16ADP + 16Pi + H»
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l
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!
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!

Tai sinh cay
mang gen nif

Hinh 5.5. M hinh bién nap gen nif

2. Ung dung cong nghé sinh hoc trong quan 1y bénh hai cay trong
2.1. Ché pham vi sinh

Ché pham sinh hoc Trichoderma thanh phan cé chita nim Trichoderma, bacillus,
vitamin va céc loai vi chat, day 1 san pham dugc Vién Nghién ctru Sinh hoc Ung dung (VBio)
nghién ctru va san xuat. Nam Trichoderma 14 loai ndm d6i khang c6 kha nang tan cong, ky sinh
va trc ché nhiéu loai ndm bénh cay trong. Ngoai ra, nd c6 tac dung cao trong viéc thuc day qua
trinh phan huy chét hiru co, giup dat toi xdp va giir duoc do phi cua dit.

Trichoderma c6 kha ning d6i khang dugc véi ndm bénh nho vao nhiéu "hoat dong" khac nhau,
chung c6 thé sir dung:

- Canh tranh dinh dudng: Trichoderma sir dung cting mot ngudn tai nguyén (dinh dudng,
khong gian séng) vai cac sinh vat gay bénh nhung Trichoderma "xam chiém" méi trudng trudc
khi tac nhan khong mong muébn dén.

- Khang sinh: chiing tao ra chat c6 hoat tinh twong ty nhu "thudc khang sinh" c6 tac
dung kiém ham sy ting trudng cua tac nhan giy bénh.

- Ky sinh: tirc giét chét cac loai gy bénh bang cach xam nhap vao bén trong loai nAm
gay hai va/hoic tiét ra nhitng chét (enzyme) dé phan hay ching
QUY TRINH U XAC BA THU'C VAT VOI CHE PHAM TRICHODERMA, RUT NGAN
THOI GIAN U, PHAN HUY PONG U NHANH, MANG LAI HIEU QUA CAO NHAT.

* Qui trinh U nhu sau :
- Quy trinh @ x4c ba thuc vat v6i ché pham Trichoderma, rit ngin thoi gian 1, phan hiy déng
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u nhanh, mang lai hiéu qua cao nhét
So d6 1 phan boén

-Ra Vot
Lan két

hop trdt
Men u

Nauyén héu

Nguyén iéu 0 | 30-50cm

Neuyén Léu 0

Hinh 5.6. Quy trinh W x4c bi thuc vét véi ché pham Trichoderma

Budc 1. Nguyén li¢u va Phu gia

- Chuén bi nguyén liéu 1 tn nguyén liéu ( 3-4m3 ):Vo ca, b mia, san,phan chudng,
banh dau. ..

- Ché pham 1 va phu gia: KFT Trichoderma, V6i, Puong, Ure, Lan

Budc 2:Tron phu gia va u nguyén li¢u

- Pha ché pham u: KFT Trichoderma (1kg)+ duong (2kg) +Ure (1kg), hoa vao phuy
nude, ngam trong thoi gian tir 6-10 tiéng trude khi cho vao déng t.(Tuy vao am do cua
nguyén liéu U ma pha men 0 véi lugng nude thich hop). , hodc dung loai KFT Trichoderma
(1kg) dang rai dé rai truc tiép

- U nguyén liéu:

+ Rai ting 16p nguyén li¢u day 30-40 cm,

+Rai 1 16p voi + lan

+ Sau d6 tuwéi ché pham Trichoderma dé pha, hodc dung Trichoderma dang rdi truc
tiép 1én d6ng 1, tién hanh tudi nudc dé dam bao d6 am dat tir 45-60% ( co thé thir 46 am bang
cach ldy tay nam chit nguyén liéu u néu thay ri nude ra ké tay 1a dugc)

- Tiép tuc rii nguyén liéu 16p tht 2 day 20-30 cm, rii 1an voi va ché phadm nhu trén,
dén khi chiéu cao dong u dat 1,5-2m

+ Dung bat ti1 kin ddng 0 dé giit am va nhiét cho déng 1, khong nén nén chit dong
Budc 3: Kiém tra déng @

- Sau khi U tir 5-7 ngay kiém tra déng @, néu thiy déng ¢ khé thi bd sung nuéc dé
duy tri d6 4m, néu d6 4m cao qua tién hanh dao tron dé thoang khi va thoat hoi nhanh.

+ Néu nhiét d6 cao khoang 60-700c, 1a dam bao

+ Kiém tra do am lay tay nim chit nguyén liéu @ néu thay ri nudc ra ké tay 1a duoc,
néu khoé qua tién hanh tudi nudc thém,

- Sau khoang thoi gian 20 ngdy (ty nguyén liéu) tién hanh dao nguyén liéu: myc
dich cung cép khong khi cho vi sinh hoat dong, va dao nguyén liéu tir ngoai vao trong cho
hoai muc déu

+ Khi dao ddng c6 thé bd sung thém ri mat hodc duong cat cing véi Ché pham
Trichoderma. Nén dao tron déng u it nhat 1 1an trong qua trinh @

- Trudc khi bon 7 ngay tién hanh dao déng 1, va bo sung thém ché pham

91



Trichoderma dé phong nam bénh. sau d6 tién hanh bon cho ciy trong.

' > =
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Hinh 5.7. Ché phim Trichoderma

—Luuy:

+ Nguyén liéu 1a phan heo ham luong dam cao, nhung luong mubi ciing chiém ty 1¢ 16n, can
cht ¥ 1 hoai muc va bon véi lidu luong can d6i cho cay

+ U xong khong nén dé qua 1au mai dem boén, vi dé 1au lwong phan s& mat dan chat dinh
dudng

+ Néu kiém tra tir 20-30 ngay ma chua c6 hién twong phan huy, kiém tra lai d6 4m

+ Pdng 1 khong dam bao nhiét d6, d6 nong: nguyén nhan co thé do dong u qua nho, hoic
thiéu dam, va vi sinh phan giai. Can tao déng 1 du 16n, cung cip da dam va men .

2.2. Cay trong chuyén gen
2.2.1. Chuyén nap gen “Chitinase”

- Thuc vat phan tng v6i sy xam nhap cua Pathogen gay bénh hai bé‘mg cach tao ra mot
protein m&i trong co thé tu bao vé. P6 1a nhom protein duge goi 1a protein PR (pathogensis-
related protein). Nhom protein PR cuia thudce 14 dugc ghi nhan 1a PR-1, PR-2 (B-1,3 glucunase),
PR-3 (chitinase), PR-4, PR-5 (thaumatine-like protein) va PR-6 (chat tc ché protease).
Chitinase dugc nghién ctru kha sau. Chitinase dugc tim thz?'ly trong nhiéu loai thuc vat khac,
chung thé hién nhu chit diéu hoa hormon va sy ting trudng. Chitinase c6 nhiém vu phan giai
B-1-4 ctia N-acetyl-D-glucosamine polymer, né cé thé dong vai trd bao vé cdy chong lai su tin
cong ctia ndm gy bénh.
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- Nguoi ta dd ghi nhan sy thé hién chitinase trong ciy thudc 14 chuyén nap gen, véi két
qua lam ting kha ning song sot cua thude 14 trén dat c6 ngudn bénh, 1am giam su phat trién cua
bénh trén thude 14 (Broglie va cs, 1991).

- Bénh d6m van trén cay lia do ndm Rhizoctonia solani gay ra 1a mot bénh chua c6 gidng
khang tuyét d6i. Nguoi ta dd nghién ctru tmg dung viéc chuyén nap gen chitinase vao cdy laa
dé kiém soat bénh nay (Lin va cs, 1995). Cay con lai tir nhimng cdy c6 chitinase da dugc thanh
loc bénh dém van cho théy muc do khang bénh tuong quan véi muc do thé hién gen chitinase
O cay lua.

- Cac dong dua leo chuyén gen c6 tinh chdng chiu cao véi bénh do ndm Botrytis cinera
gdy ra dugc cong bd 1a CR29, CR32,CR33 (Tabei va cs, 1998).

2.2.2. Chuyén nap gen “Xa-21"

- Bénh bac 14 do vi khuan Xanthomonas oryza pv.oryza 1a mot trong nhitng bénh nguy
hai ddi voi san xuat lta gao. Mot gen troi kiém soét tinh khang bénh bac 14 dd dugc tim thay
trén loai lia hoang & chau phi Oryza longistaminata, dugc ky hiéu 1a Xa-21, c6 pho khang rat
rong d6i v6i nhiéu ho hang ctia vi khuan giy bénh bac 14, do vay né thé hién tinh khang 6n dinh
hon so v6i cac gen khac da duogc phan lap trudc.

- Tu va cs nam 1998, di str dung phuong phap chuyén gen Xa-21 vao gidng lua indica
IR72 va da thanh cong.

2.2.3. Chuyén nap gen “coat protein”’

- Tinh khang virus cta “coat protein” (CP) dé duoc dé cap rat sém, tir d6 khai niém nay
d3 dua vao chién luge nghién ciru cdy chuyén gen c6 CP. Thanh tyu ctia phuong phap nay da
cho ra nhiéu muc d6 két qua khac nhau. Bao cdo dau tién vé gen CP ap dung vao truong hop
cay thudc 14 va ca chua, khang bénh kham thudc 1a (Nelson va cs, 1988; Ngon va cs, 1993),
ngudi ta da thuc hién thanh cong trén nhiéu cay trong khéc.

- Sivamani va cs nam 1999 nghién ctru chuyén gen CP vao cay laa dé kiém soat tinh
khang bénh siéu vi khuan gdy bénh tungro dang cau (RTSV) — lam cho cay lta bj van lui va
chét.

2.3. Chon dong bién di soma

Nguoi ta co thé tién hanh xir 1y va chon loc té bao thuc vt & ba mirc do chinh: callus, té
bao don (single cell) va protoplast. Muc dich chon loc in vitro ¢ thé khai quat & nhimg diém
sau:

- Chon dong té bao chéng chiu cac diéu kién bat loi cua ngoai canh, vi du: chéng chiu
nong-lanh, phén-man, kho han...

- Chon dong té bao khang céac doc td: doc té do nAm bénh tiét ra (Hinh 7.2), cac loai khang
sinh...

- Chon dong té bao san xuat du thira (overproduction) céc loai san phdm chu yéu 1a amino
acid...

- Chon dong té bao mang cac dic diém chi thi dé nghién ctru di truyén (genetic markers)...
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Gibng ngb bat duc duc

l

Nuéi cay callus

!

Chon loc trén mai trwdng chiva doc to cia
nam bénh ri sat (Helminthosporium maydis)

!

Dong callus khadng H. maydis

!

Téai sinh cay
Kiém tra tinh ihéng H. maydis
Hinh 5.8. So' 6 chon dong khang Helminthosporium maydis ¢ ngé

Hién tuong bién di di truyén xuat hién ¢ cac té bao khong phan hoa (undifferentiation),
céc protoplast phan 1ap, cac callus va cac mo nudi cay in vitro. Nudi cdy mo va té bao thuc vat
c¢6 kha nang tao bién di di truyén tuong ddi nhanh va khong can phai tng dung cac ky thuat
phtic tap khac. Bién di di truyén trong nudi cdy mé biéu hién & sy thay doi tinh trang cua cac
cAy tai sinh va sau d6 truyén sang thé hé sau bang phuong thirc nhan gidng hitu tinh (vi du rau
diép, thudc 14) hodc dinh dudng (vi du mia, khoai tay).

Cac bién di chon loc dugc trong nuoi céy mé ¢ nhiéu cach goi khac nhau nhu: dong
callus (calliclones-tir nudi cdy callus) hodc dong protoplast (protoclones-tir nudi cay protoplast).
Tuy nhién, thuat ngit bién di dong soma (somaclonal variation) dugc sir dung phd bién nhat,
hoc bién di dong giao tir (gameclonal variation) dé chi cac dong bi bién doi di truyén phat trién
tlr cac té bao giao tu hodc thé giao tu. Su da dang cua bién di & céc dong soma lam ndi bat mot
thuc té réng bién di dong soma la mdt cong cu rat hiru hiéu cho viéc cai thién di truyén cay
trong.

3. Ung dung cong nghé sinh hoc trong san xuét phén vi sinh
3.1. Sir dung vi khudn Azoctobacter lam phén bén hivu co vi sinh
3.1.1.Vi sinh vat cb dinh nito phan tir

Trong khi quyén ctia hanh tinh chung ta c6 dén 4 triéu ty tan N2 phén tr nhung céc sinh
vat khong str dung duogc nguén nito nay, chi co6 mot s6 vi sinh vat méi co thé hép thu duoc. Qua
hoat dong sdng cta vi sinh vat, N2 phan tir s& chuyén thanh dang hop chat hodc nito v6 co thanh
nito hitu co (cac acid amin, protein), qua trinh nay duoc goi 13 sy ¢b dinh nito phan tir.

Nhiéu loai vi sinh vét c6 kha ning c6 dinh nito phén tir. Chiing bao gdm 3 nhém chinh:
nhém vi khuan c6 dinh nito cong sinh, nhom vi khuén ¢d dinh nito séng tu do va nhom vi tao
¢b dinh nito. Ngay nay ngudi ta da biét t6i 40 loai tao lam (vi khuan lam) c6 kha ning cb dinh
nito, 1 ha lda nude ¢6 tao lam co thé cb dinh duoc 30 - 35 kg N trong mot nam.
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3.1.1.1.Vi khudn c6 dinh N2 song tw do: thudc ho Azotobacteraceae, Bacillaceae,
Enterobacteriaceae.

- Azotobacter

Azotobacter 13 vi khudn sdng tu do, ho hap hiéu khi, khong cé bao tir. Té bao hinh tring,
thuong sinh chat nhay ngoai bao. Chung sinh truéng nhanh, catalase (+), thich hop pH trung
tinh hodc kiém yéu. Khi nuo6i céy Azotobacter trong moi truong nhan tao, ching biéu hién dic
tinh da hinh: khi con non ching c6 dang tryc khuan hinh que, c6 tién mao, c¢6 kha ning ning di
dong. Khi gia, Azotobacter c6 kha ning di dong, t& bao chuyén thanh dang hinh cau, xung
quanh dugc bao boc boi mot 16p nhﬁy. Mot sb loai Azotobacter ¢ kha nang hinh thanh nang
xac vo, té bao lai sinh trudng, phat trién. Nang xac la mot hinh thure ton tai cua Azotobacter, n
khong phai 14 bao tir. Mot nang xac ¢ thé bao boc mot sd té bao bén trong. Khuan lac cua
Azotobacter ltic non con ¢6 mau tring dyc. Khi gia chuyén thanh mau luc hodc mau nau.

Trong dat, nhat 1a dat laa, thuong c6 phod bién nhiing loai Azotobacter sau:

+ Azotobacter beUerincbii: khong c6 kha nang di dong, c6 kha ning hinh thanh nang
x4c. Khuan lac ltc gia ¢6 mau vang hodc mau nau sang, sic té6 khong khuéch tan vao moi
truong.

+ Azotobacter chroococcumn: ¢ kha nang di dong ltc con non, khi gia c¢6 kha nang
hinh thanh nang x4c. Khuén lac luc gia c6 sic to mau ndu hodc mau den, khong khuéch tan vao
moi trudng.

+ Azotobacter uinelandii: c6 kha nang di dong va hinh thanh nang xac. Khuan lac mau
huynh quang, sic to khuéch tan vao méi trudng.

+ Azotobacter agillis: c6 kha ning di dong, khong tao thanh nang xac, khuan lac mau
vang luc huynh quang, sac t khuéch tan vao moi truong.

Azotobacter c6 kha niang ddng hoa nhiéu loai duong khac nhau, nhat 1a cac san pham
phan giai cua xenlulose. Boi vay, dat c6 bon phan xanh, rom ra, rac rudi rat tot cho sy phat trién
cuia Azotobacter. Su phat trién va kha nang cb dinh nito caa A Azotobacter phu thudc rat nhiéu
vao ham lugng phospho dé tiéu trong méi truong. Ngoai ra, canxi va cac nguyén tb vi luong
nhu B, Mo, Fe, Mn ciing rat can thiét d6i voi Azotobacter. Mot vai nguyén té phong xa cé tac
dung kich thich sinh truong d6i véi Azotobacter.

Azotobacter thich hop nhat véi pH = 7,2 - 8,2, song chiing c¢6 thé phat trién duoc pH =
4,5 - 9.0. Chung thich hop vai nhiét d6 25 - 30°C.

Azotobacter da dugc nghién ctru dé ché tao phan vi sinh vat bon cho lta, & mdt s6 noi
chung thé hién hiéu qua tot nhung khong pho bién bang phan vi khuan ndt san nitragin. Ché
phém ché tao tir Azotobacter duoc goi la azotobacterin.

- Clostridium

Clostridium dugc phat hién tir nim 1893, 1a mot loai vi khuan ky khi song tu do trong
dat. Khac v6i Azotobacter, né co kha nang hinh thanh bao tir. Loai phd bién nhat trong dét 1a
Clostridium pasteurianum c6 hinh con thoi do bao tir hinh thanh 16n hon kich thudc té bao.

Clostridium c6 kha ning dong hoa nhiéu ngudn cacbon khac nhau nhu cac loai duong,
rugu, tinh badt,... N6 thude loai ky khi nén cac san phém trao ddi chat cta n6 thuong 1a céac loai
axit hitu co, butanol, etanol, axeton,... D6 1a cac san phém chua dugc oxy hoa hoan toan. P, K
13 2 nguyén to rat can thiét cho su phat trién va ¢ dinh nito caa Clostridium.

95



Ngoai ra, cac nguyén t6 vi lwong nhu Mo, Co, Cu, Mn ciing rat can thiét dbi véi
Clostridium. Clostridium c6 kha nang phat trién & pH =47 - 8,5. Bao tur ciia ching c6 thé chiu
dung dugc nhiét do cao, co thé séng dugc 1 gio ¢ nhi¢t do 80°C. Mot s6 loai con c6 thé chiu
dugc nhi¢t d6 100°C trong 30 phut.

Ngoai nhitng gidng vi sinh vat cd dinh nito phan tir ndi trén, con vo sé nhiing giéng
khac déu c6 kha ning cb dinh nito phan tir, ching c6 nhiéu y nghia trong san xuit néng, lam,
ngu nghiép.
3.1.1.2. Vi khudn c6 dinh N2 song cong sinh

- Vi khudn nét san ho déau: duge phan lap tur ré cay ho dau va co tén 1a Rhizobium. Khi
c¢b dinh trong ndt san cay ho dau, cac vi khuan Rhizobium hip thy nito khong khi dé cung cap
nito v co cho cdy va cdy dau cung cép cho chiing ngudn glucid.

Trong qué trinh nudi ciy, vi khuan ndt san thuong c6 su thay doi hinh thai. Luc con
non, da s6 cac loai ¢6 hinh que, c6 kha ning di dong bang don mao, chum mao hodc chu mao
tiy ting loai. Sau d6 tro thanh dang gia khuan thé (bacteroid) ¢6 hinh que phan nhanh, mat kha
nang di dong. O dang nay, vi khuan ndt san phinh to ¢ hinh c6n, hinh chity, hinh chir X, V...
va c6 kha niang cb dinh nito. Khi gia, dang hinh que phan nhanh phan cit tao thanh dang hinh
cau nho.

Vi khuan ndt san thudc loai hiéu khi, va pH trung tinh hodc hoi kiém, thich hop véi
nhiét do 28 - 30°C, do 4m 60 - 80%. Chiing c6 kha ning dong hoa cac ngudn cacbon khac nhau
nhu cac loai dudng don, dudng kép, axit hiru co, glyxerin,... Pdi vi ngudn nito, khi cong sinh
v6i cdy dau, vi khuan ndt san c6 kha nang st dung nito khong khi. Khi séng tiém sinh trong dat
hodc duoc nudi cay trén moi truong, chiing mat kha ning cb dinh nito. Lac d6, chung déng hoa
cac ngudn nito sdn co, nhat 1a cac ngudn amon va nitrat, Chiing c6 thé ddng hoa tét cac loai
axit amin, mot s6 c6 thé dong hoa pepton. Ngoai ngudn dinh dudng cacbon va nito, vi khuan
ndt san con can cac loai chat khoang, trong d6 quan trong nhét 14 phospho. Khi nuéi vi khuan
ndt sdn & moi trudong co sdn dam lau ngdy, chiing s& mat kha ning xdm nhiém va hinh thanh
ndt san. D6 1a diéu can cha ¥ trong viée gitr gidng vi khuan ndt san.

Su hinh thanh ndt san va quan h¢ cong sinh cua vi khuén nét san vai cay bo bau:

Quan hé cong sinh giita vi khuan ndt san va cdy bo Pau tao thanh mot thé sinh 1y hoan
chinh. Chi trong quan hé cOng sinh nay, chung mai c6 kha nang st dung nito cua khong khi.
Khi tach ra, ca cdy dau va vi khuan déu khong thé sir dung nito tu do, khong phai tat ca cac cay
thudc bo Pau déu c6 kha ning cong sinh voi vi khuan nét san ma chi khoang 9% trong ching.

Kha ning hinh thanh nét san ¢ ciy dau khong nhitng phu thudc vao vi khuan co trong
dat ma con phu thudc vao cac didu kién ngoai canh khac nhau. Vi du vé d6 am, chung thich
mg véi do am tir 40 - 80%, trong d6 d6 am tbi thich 1a 60 - 70%. Tuy nhién, ciing c6 nhiing
truong hop ngoai 18, vi du nhu cdy dién thanh co6 thé hinh thanh nét san trong diéu kién ngap
nuéc. Do thoang khi cta dit cling anh hudng dén su hinh thanh va chéat luong ndt san. Thong
thuong, ndt san chi hinh thanh & phan ré nong, phan ré sau rat it ndt sin. Nguyén nhén 1a do
tinh hiéu khi cta vi khuan ndt san, thiéu oxy s& lam giam cuong do trao d6i nang luong va kha
ning xam nhép vao ré cdy. Pdi v6i cay, thiéu oxy cling lam giam sy hinh thanh sic t6
leghemoglobin. Nhitng ndt san hitu hiéu c6 mau hong chinh 13 mau cta sic t nay.

Nhi¢t do thich hop nhét véi hoat dong cua vi khuén nét san 1a 24°C, dudi 10°C nbt sin
van c6 thé hinh thanh nhung hi¢u qua ¢b dinh nito giam. O nhiét do 36°C, cay dau phat trién
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t6t nhung cuong do cb dinh nito lai kém. pH mdi truong ciing anh hudng dén sy hinh thanh va
chét luong ndt san. Co loai chi hinh thanh ndt san & pH = 6,8 - 7,4 c6 loai c6 kha nang hinh
thanh nét san & pH rong hon, tir 4,6 — 7. Tinh dac hi¢u la mot dac diém quan trong trong quan
hé cong sinh v4i mot hodc vai loai vi khuén ndt san chi ¢6 kha nang cong sinh voi mdt hoac vai
loai dau. Ciing c6 mot s6 loai vi khuin c6 kha ning hinh thanh ndt san & cay ddu khong dic
hiéu v6i n6 nhung s6 lugng nét san it va co kha nang c¢b dinh nito kém. Tuy nhién, dic tinh nay
gitip cho vi khuan ndt san c6 thé ton tai & nhitg noi khéng c6 cay dau dic hiéu ddi voi né. Tinh
dic hiéu gitta vi khudn va cay dau duoc quyét dinh bai hé gen cua chung. Boi vay, ngudi ta co
thé cai bién tinh dac hiéu bang cac tac nhan dot bién, hodc c6 thé dung ky thuat di truyén dé cai
bién hé gen quy dinh tinh dic hiéu cong sinh.

Vi khuin lam: Anabaena asollae cong sinh trong béo hoa dau. Toan bd lugng nito trong
protein ctia béo 1a dugc ¢b dinh tir khong khi nho cac vi khuan lam séng cong sinh nay.
3.1.2. San xuét phan vi sinh vat ¢ dinh nito
3.1.2.1. Quy trinh san xudt

l Cac loai nguyén liéu —»| Chuén bi méi truting | Khirtrung »| Lén men
Iy
-~ Théikhi
Gidng thuan chi "
’ g thuan chiing Nhan giéng cdp 1, cap 11,... Ly tam thu sinh khoi
Thém phy | Say
gia
San phdm léng San phdm khé

Hinh 5.9. Phdén vi sinh c6 dinh nito
3.1.2.2. Giong san xudt

La giéng thuan ching duoc phan 1ap va tuyén chon tir ngudn ty nhién, giitr gidng trong
thach nghiéng & diéu kién lanh trong phong thi nghiém. Trudc khi sir dung dugc cay chuyén
qua dng c6 moi trudng thach dé hoat hoa gidng, sau d6 nhan gidng trude khi dua vao 1én men.
C6 thé nhan giéng cap I, cp II, dé dam bao tiép chuyén gidng co thé gip 5 - 10 1an qua mdi
lan,

Yéu cu nhan giéng: dich giéng khong tap nhiém, mat do tir vai trim triéu dén hang ty
té bao/ml, thuong két thiic nhan gibng & mdi cap tai thoi diém sinh khdi phat trién cham dan
khi sip sira vao pha can bang.

Maéi trudng nhan gidng vi sinh vat ¢d dinh Nito ty do

Saccarozo (c6 thé thay bing mannit) 15 15 (manitol) 20 (manitol)
K,HPO, 0,2 0,5 0,2
MgsS0,.711,0 0,2 0,2 0,2

CaCl, 0,02 CaS0,-0,1 K,S0O,-0,1
IFeCl, (pha thanh dung dich 10%) 0,05 NaCl-0.2 NaCl -0,2
Muéi molipden Vét  CaCO, - 5,0 CaCO; -5
Nudc cho du 11t Nucda1lit Nuéedn 1 lit
PH B . 7,2 pH 8.3 pH 8,3
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Tuy thudc vao giéng thuan ching hiéu khi hodc ky khi ta s& quyét dinh nudi ciy chung
theo phuong phap 1én men bé mit hodc 1én men chim. Nudi cdy bé mat ddi voi vi khudn trén
mdi trudng rén (hay ban rin, xdp) doi hoi do am 70 - 80% 1a khé thong khi (hiéu khi kém) va
vi khuén khong c¢6 hé soi co chit nhu vi ndm nén rat kho phat trién. Nudi cdy chim cin nudi &
thing 1én men suc khi trong diéu kién vo tring, nhan gidng cép I ¢6 thé thyc hién trong binh
tam giac va dugc dat trén may lic.
3.1.2.3. Lén men

Lén men trong truong hop nay 1a nudi cdy mé rong vi khudn dé thu sinh khéi ché tao
ché pham vi sinh cb dinh nito. M6i trudng 1én men thudng cha trong ngudn cacbon va nito.
Nguon C 14 cac loai duong hodc manitol hay glyxerol. Ngudn N 14 nuéc chiét dau, nAm men
hay dich thily phan tir cay hodc hat dau, thém cic nguén mudi khoang can thiét.

Nudi cdy cac giéng thuan chiing c¢b dinh nito thudng dung phuong phéap 1én men chim.
Qua trinh 1én men can kiém soat nhiét do, pH, Oxi hoa tan. DAy 13 qua trinh 1én men mot pha:
pha sinh truong. Két thiic 1én men khi sinh truéng dat & dau pha can bang, sau d6 ly tam dé
nhan sinh khdi. Lén men cong nghiép & cc bé 1én men téi hang chuc mét khdi hoic 16n hon.

Sinh khéi thu duoc dem tron véi chat mang (thach cao, dat sét khong nghién nho, dat
phu sa kho, nho, hodc diatomit, than bun khd,...) va cac chat phu gia, dem say kho voi nhiét o
khong khi nong khong qua 45°C dé dam bao cac té bao vi khuan sdng (qua say co thé bi chét
mot ty 18 té bao nao d6. Muc dich cang giam ty 18 nay cang t6t).

Ché pham c6 thé sir dung ¢ dang 1ong, nhung phai dong géi k¥ va gitr vé sinh, hodc ¢
thém chat bao quan. Ché pham dang long thudng khong gitt duoc 1au va can dugce gitt & diéu
kién lanh.

Cac ché ph'flm vi khuan cé dinh nito c6 nhiéu tén goi khac nhau: Azotobacterin,
Rhizobin, Rizogin, Flavobacterin, Nitragin, Niterobacterin, phé bién hon ca 1a Azotobacterin,
Nitragim.

* Azotobacterin

Azotobacterin 14 ché phdm phan bon 1am tir vi khuan Azotobacter song ti do trong dat
va trong ving ré ctia cac cay ngii coe (lta, ngd, mach, cao lwong, ké,...), cdy mia, hudng duong.
O ving ré cta cac cdy ndy c6 rat nhiéu vi sinh vat. Chang ta thiy c6 cac loai thudc goc
Azotobacter va Azospirillium. Ching c6 kha nang cé dinh dam (N.) ciia khong khi nhd hé enzym
ctia ban than xtc tic qua trinh chuyén nito tir khi quyén thanh nhitng hop chit cho cay co thé
tiéu hoa duoc, ciing nhu tao ra cac chat kich thich sinh truong thuc vat va ting cudng cho cay
hap thu cac chét dinh dudng khéc.

Mot sb chiing thudc loai Azotobacter chrooccum cé hoat tinh ¢6 dinh nito cao va duoc
dung san xuat Azotobacterin. Pay 14 nhimng ching vi khuan khong sinh bao tir, hiéu khi. Té bao
trong thoi ky phén chia thuong kéo dai ra hoic c¢6 hinh ovan. Kich thudc té bao 14 2 - 5 pm.
Khi gia, xung quanh té bao tao thanh mang nhﬁy. Hoat luc ¢b dinh nito cua chung duogc tang
1én khi méi trudong c6 mat molipden (Mo). Do vy, mdi truong nudi cdy vi khudn can phai bd
sung kim loai nay véi tu cach 12 nguyén té vi luong can thiét.

Nudi ¢ nhiét do thich hop 1a 25 - 27°C trén may lic va két thic khi sinh khéi dat duoc
& mirc phat trién 6n dinh. Tach bo dich nudi ciy bang ly tim dé thu sinh khéi. Sinh khéi thu
dugc dem tron vi dat hodc than bun da xir 1y, thanh trung. Cach xtr ly d4t va than bun nhu sau:
chon dit nhiéu mun, c6 thé 1a dit phu sa. Than bun cin phai qua phan hiy so bd bang axit
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clohydric réi trung hoa dua vé trung tinh. Nghién nh6 nhiing phan tho hoic tap chat 16n can
phai loai bé qua sang. Sau do d4t hodc than ban duge bd sung 1 - 2% voi bt hoac CaCOz va
0,1% supephosphat, tron déu, chia vao cac chai hodc binh nta lit nat béng nat bong. Dit hodc
than bun & trong binh can dugc 1am am t6i 40 - 60%, dem hip thanh tring. Sinh khdi duoc ché
thanh dich huyén phu rdi lay pipet v tring hut chuyén vao dat hodc than bun di vo tring &
trong binh. Mdi binh tam gidc 500 ml, chi can cho vai giot giéng, lic déu va nudi tiép & ti Am.

Gidng vi khuan c6 thé nudi trén moi truong thach véi thanh phan dinh dudng nhu da
gidi thi¢u ¢ trén. Nhi¢t @6 nudi 1a 20 - 27°C vaéi thoi gian 1a 3 - 5 ngay dén khi trén mat thach
phti déu mét 16p khdi nhay.

Dung nudc vo tring dé rira cao thu sinh khdi thanh dich huyén phu gidng. Ly huyén
phu giéng bang pipet vo tring nho vao dat hodc than bun vo tring trong cac binh tam giac. Lic
déu va dé & ti am v6i nhiét do thich hop cho vi khuan tiép tuc phat trién. Sau khi nuéi ciy, mdi
gam ché pham khong it hon 50 triéu té bao. Thoi gian bao quan dé s dung vao khoang 2 - 3
thang. Str dung ché pham cho vao dat canh tac hodc xu 1y hat gidng bang cach ngam hat véi
dich nuéc hoa véi ché pham. Bén cho ciy theo lidu str dung 1a 3 - 6 kg cho 1 ha gieo trong.

Azotobacterin thich hop cho céc loai ciy ngii coc cho hat, c6 thé ting san luong duoc 9
- 18 %. Ngoai ra, con thay hiéu qua cho cdy ca chua, cu cai dudng, hodc cu cai lam thirc an
chan nudi, khoai tay.

3.1.3. Phan lan vi sinh (Phan lan sinh hoc)

Phén 1an vi sinh hay phan 1an sinh hoc 1a ché pham cac vi sinh vat c6 kha ning phan
giai cac hop chat phospho khoé tan thanh dang dé& tan va cay trong co6 thé dong hoa duoc
3.1.3. Vi sinh vat phan giai lan
3.1.3.1. Nhom vi sinh vat phdn giai lan hivu co

Cac hop chit phospho hitu co co trong co thé dong vat, thuc vat nhu phytin,
phospholipit, axit nueleic. Trong khong bao cua té bao con thiy dang vo co 1a orthophosphat
1am nhiém vu dém va chét dy trir. Cay trong khong thé truc tiép dong hoa dugc hop chat
phospho hitu co. Céc vi sinh vat c6 thé chuyén héa cac hop chat hitu co nay thanh cac dang
mudi phosphat ctia H3PO4.

Trong s6 cac vi sinh vat phan giai P hitu co ta thdy c6 cac loai thudc giéng Bacillus (B.
megatherrium, B. subtilis, B. malaberensis). B. megatherium c6 kha ning phan hay hop chat P
hitu co va ¢ vo. Ngoai ra, con thay cac chung vi khuan thudc gidng Sarratia, Proteus,
Athrobacter, cac ching nim thudc gidng Aspergillus, Peniciliium, Zhizopus, Cunnighamella va
xa khuan Streptomyces.
3.1.3.2. Nhom vi sinh vat phdn gidi lan vo co

Hop chat phospho v6 co (thudng goi 14 1an v6 co) thuong & cac dang khoang nhu apatit,
phosphat sit, phosphat nhom. Day 1a cac hop chét kho tan va ciy trong khong thé dong hoa
truc tiép dugc. Pé cay trong st dung truc tiép duoc, can phai bién chung thanh dang dé tan
trong nudc.

Nhiéu cong trinh nghién ctru di xac dinh nhiéu chung thudc cac gidng vi sinh vat c6
kha nang phan giai 1an vo co:

- Vi khuan: Pseudomonas, Alcahgennes, Achromobacter, Agrobacterium, Aerobacter,
Breuibacterium, Micrococcus, ...

- Nam: Aspergillus, Penicillium, Zhizopus, Sclerotium,...
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- Xa khuén: Streptomyces.
3.1.4. San xuét cac ché pham lam phén 1an vi sinh
3.1.4.1. Phén ldp va tuyén chon ching vi sinh vét phdn gidi lan

Ngudn vi sinh vat thuong 12 mau dat ldy & noi ¢6 nhiéu chét hitu co hodc ving ré cay
trong. Theo phwong phap dich huyén phd, miu duoc pha lodng ciy vao mdi truong thach vo
triing trong cac hop Petri, sau 6 - 7 ngay, chon cac khuén lac riéng biét. Trong méi trudng phan
lap chang vi sinh phan huay 1an hiru co, ngudi ta thudng ding leucine hoic axit nucleic 1am chét
cam tmg. Trudng hop khong cd leucine va acid nucleic ta ¢6 thé dung long do tring ga (sau khi
luoc chin, 1y 1ong do nghién nho, ding rugu va acetone két tua, cudi cung dung ruou hoa tan).

Moi truong phan 1ap vi sinh vat phan giai lan hitu co

Loxitin 0,05 MgSO, 0.3
(NH,),50, 0,3 FeSO, Vét
CaCQO, 5,0 Glucozo 10,0
NaCl 0,3 Thach 15-18,0
MnSO, Vat Nude cho dua 1 lit

Nubi cac hop Petri 6 mdi truong d cay dich huyén phi mau dit & 28 - 30°C trong 3 -
4 ngay thay xuat hién cac khuan lac mau trang duc hinh tron, c6 mép nhan. Soi té bao dudi kinh
hién vi, néu thy té bao hinh que hai dau hoi tron, dung riéng r& hodc két chudi. Do co thé 1a vi
khudn phan giai 1an hiru co va ddy ciing c¢6 thé thudc gidng Bacillus megatherium.

Mbi truong phan 1ap vi sinh vat phan giai 1an v6 co (c6 thé ding moi truong phia trén)

Saccarozd 10,0 MnSO, 0,03
(NH ),50, 0,5 Fe,(SO,);.7H,0 0,03
‘NaCl 0,3 Ca,(PO)), 10,0
KCl 0,3 Thach 20,0
MgSO, 0,3 Nudc cho da 1 Iit

MBoi truong sau khi thanh tring phan vao cac hop Petri, cdy dich huyén pht mau thir
trang déu, nudi ¢ 28 - 30°C. Sau 5 - 7 ngay xem khuan lac va té bao. Néu xung quanh khuan
lac c6 vong phan giai trong sudt thi d6 1a ching ta can tim.

Pé kiém tra, nho dung dich amoni molipdat (NH4)sM07024.2H20 vao vong phan giai,
néu co lan dé tan sé& két hop véi amoni molipdat thanh phosphomolipdat c6 két tia mau vang.
3.14.2. Qua trinh 1én men theo phwong phdp nudi cdy chim

Sinh khdi thu dugc c6 thé thém chat mang va siy kho thanh ché pham vi khuan phan
giai 1an. Ché pham phan giai 1an hiru co 1am phan lan vi sinh dién hinh 1a phosphobacterin.
Phosphobacterin 1a ché pham phan bon duoc ché tir vi khuan Bacillus megaterium. Vi khuan
hinh que nho, kich thudc té bao 1a (1,8 - 2) x (2,5 - 6) um. Ching hiéu khi, tao thanh bao tir va
c6 kha ning khang hoa rat hitu hiéu cac hop chéat phospho hitu co, nhu nucleotide, acid
nucleotide, leucine, phytine,... va cung cap cho cay nhiing hop chat phospho cé thé tiéu hoa
duoc.

Gidng thuan chang c6 hoat tinh cao phan hay céc hop chat phospho hiru co dugc nhan
gidng trén moi truong ri duong ¢ thém cao ngd va mudi khoang trong binh lic hoac binh nudi
¢6 suc khi. L&n men trong binh cé khudy va suc khi dén giai doan té bao vi khuan sinh bao tu.
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Thu sinh khéi qua ly tam, thém phu gia rdi say khd bang siy thing hoa hoac siy phun. Ché
pham thu dugc c6 do 4m 1a 2 - 3%. Mai gam ché pham can c6 it nhat 200 triéu té bao sbng.

Ché pham vi sinh phan giai 1an c6 thé dugc san xuat tir nAm médc. Dé c6 ché pham nam
méc 1am phan 14n vi sinh, ngudi ta cd thé nudi gidng san xuét theo phuong phap bé mit trén
mai trudng xSp dén khi nim sinh bao tir gia thi dem sdy kho & dudi 40°C, sau d6 tron véi chat
mang.

3.2. Sir dung mdt s6 chiing vi sinh vat phan hiy xdc ba thye vat 1am phan bén hiru co
3.2.1. Nguyén ly sir dung vi sinh vat trong xtr Iy xac ba thuc vat

X 1y rac thai bang cong nghé vi sinh vat 1a nho hoat dong séng ctia vi sinh vat phan huy rac
thai thanh cac thanh phan nho hon, hinh thanh sinh khdi vi sinh vét cao hon, cac san pham
trao d6i chat ctia vi sinh vat va cac loai khi nhu CO2, CH4,... Céc qué trinh chuyén hoa nay
c6 thé xay ra ¢ diéu kién hiéu khi hay ky khi.

Viéc lya chon céac vi sinh vat xur 1y réc thai can dya trén nhitng nguyén tic sau:

* Céac chung vi sinh vat phai c6 hoat tinh sinh hoc cao nhu kha nang sinh phuc h¢ enzyme
cellulase cao va 6n dinh.

« Sinh trudng va phat trién t6t trong diéu kién thuc té ctia dong u.

« C6 tac dung cai tao dat va c6 loi cho thuc vat khi san xuat dugc phan G bén vao dat.

« Khong doc cho ngudi, cdy trong, dong vat va vi sinh vat hitu ich trong dat.

« Nudi cdy dé dang, sinh trudng tbt trén moi truong tu nhién, thuan loi cho qué trinh xt 1y.
Phan loai rac thai:

- Phan loai dya vao dic tinh tw nhién nhu: cac chat hitu co, vo co, chat c6 thé chay hoic
khong c6 kha nang chay.

Rac thai c6 thé phan loai bang nhiéu cach khac nhau:

- Phan loai da vao ngudn gdc phat sinh nhu: rac thai sinh hoat, van phong, thuong mai, cong
nghiép, dudng phd, chat thai trong qua trinh xay dung hay dap pha nha xudng.

3.2.2. Thanh phan cta rac thai hitu co

Céac chét hitu co trong rac thai 1a céac phén cua thyc vat, dong vat bi loai bo, chung c6 chura
cac thanh phan nhu trong co thé sinh vat, trong d6 quan trong nhat 1a: hydratcacbon, protein,
lipit.

Cac Hydratcacbon: chiém ty trong 16n nhét trong sinh khéi dong vat, thuc vat, vi sinh vat.
Chuing twong ddi phire tap va khé phan huy. Trong rac thai thuong gip cac loai nhu:
cenlulose, hemicenlulose, lignin, tinh bdt, pectin.

Protein 13 hop chét hitu co cao phén tir chira nito, thuong chia 15%-17,5% nito, 1a thanh phan
quan trong trong co thé dong vat, thuc vat, vi sinh vat.

Lipit: lipit va cac chat sap c6 nhiéu trong co thé sinh vt.

3.3.3. Céc vi sinh vat phan giai cac cht hitu co

* Cac Vi Sinh vdt phdn gidi cellulose

Céac nhom vi khuan va xa khuan: Trong thién nhién c6 nhiéu nhom vi sinh vét c6 kha niang
phan huy cellulose nhd c¢6 hé enzym cellulose ngoai bao nhung chu yéu 1a cac chi thuoc nhém
vi khuan hiéu khi, vi khuan ky khi va cac xa khuan hiéu khi. Céc vi sinh vt hiéu khi c6 kha
nang phan giai cellulose thudc vé cac chi: Arzotobacter, Achromobacter, Pseudomonas,
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Cellulomonas, Vibrio, Cellvibrio, Bacillus, Cytophaga, Angiococcus, Polyangium,
Sorangium,...(vi khudn hiéu khi); Micromonospora, Proactinomyces, Actinomyces,
Streptomyces, ...(xa khun). Nhung trong thuc té, trong nghién ctru ngudi ta thay chi Bacillus,
Fravobacterium va Pseudomonas 1a cac chi phan 14p duogc c6 tan suit cao nhat. Mot sb vi
khuén ky khi tham gia vao qua trinh phén giai cellulose, dién hinh 14 cac vi khuan trong da co
cua dong vat nhai lai: Ruminococcus flavefeciens, R. albus, R. parvum, Bacteroides
succinpgenes, Butyrivibrio fibrisolvens, Clostridium cellobioparum, Cillobacterium
cellulosolvens,...

Céc nhom vi ndm: Vi nim 1a nhém c6 kha niang phan giai manh vi né tiét ra méi truong mot
luong 16n enzym cé day du cac thanh phan.

« Nam mdc phat trién manh & moi truong x6p c6 d6 am trén 70%, ti wu 95% va nhiét do 4m
(24C), céc loai thuong gip thudc nim bét toan va Ascomysetes. Cac loai nAm nay chii yéu
thudc cac chi Aspergillus, Penicillium, Trichoderma, Fusarium,...trong d6 dang cha y la
Trichoderma (hau hét cac loai thudc chi Tricoderma séng hoai sinh trong dt, rac va co kha
nang phan huy cellulose).

« Nam dom 13 cac loai nAm phat trién sau trong té bao gd tao thanh cac ddm mau nau. Hau hét
cac loai thudc nhom ndm bat toan va ndm Ascomysetes. Song phu thudc vao do am cia gb
(khoang 30%) va nhiét 6 30-35C, quan thé nam phat trién luc dau 1a mau xanh sau do tao
thanh mau nau. Vi du cac loai: Ceratocystis sp, Cladosporium sp, Aureobasidium sp,...

« Nam muc: Nam muc xdp c6 khoang 300 loai thudc cac

chi: Chaetomium, Humocola va Phialophora ciia nim bét toan va Ascomysetes, chil yéu phat
trién bén trong thanh té bao 0. N4im muc ndu thuéc nhém cua nidm bat toan
vaBasidiomycetes, chiing xAm nhap vao thanh té bao gd va phan hity chiing, nhiét 46 sinh
truong t6i wu 22-31C, d6 4m thap khoang 40-55%, cac loai quan trong nhu: Phaeolus
schweiniti, Piptopous betulinus, Laetipous sulphureus, Sperassis srispa, ... Nom muc tring
thudc nhém ctia ndm bat toan va Basidiomycetes, nhiét d6 sinh trudng t6i vu 22-31C, t6i da
khong qué 44C, d6 am t6i wu c6 loai thap, cao va rat cao, cac loai dién hinh nhu: Armillaria
mellea, Fonus fomentatius, Meripilus giganteus, Fomes annosus, ... Vi khuan c¢6 kha ning
phan huy cellulose, tuy nhién cuong d6 khong manh bang vi nAm. Nguyén nhan 1a do s
luong enzym tiét ra moi truong cta vi khuan thudng it hon, thanh phan cac loai enzym khong
day du. Thuong & trong ddng 1 rac c6 it loai vi khuan c6 kha ning tiét ra diy du bon loai
enzym trong hé enzym cellulose. Nhom nay tiét ra mot loai enzym, nhom khéc tiét ra loai
khac, chung phdi hop véi nhau dé phan giai co chét trong mdi quan hé hd sinh.

* Cac vi sinh vdt phan gidi protein

Trong méi trudng rac u dbéng, nito ton tai & cac dang khac nhau, tir nito phan giai & dang khi
cho dén cac hop chét hitu co phuc tap ¢ trong co thé dong, thyc vat va con ngudi. Trong co
thé sinh vat, nito ton tai cha yéu dudi dang cac hop chat dam nhu protein, axit amin. Khi co
thé sinh vat chét di, lvong nito hiru co nay ton tai trong dat (rac).

Nhom vi khuan chinh phan giai protein 1a vi khuan nitrat hoa, vi khuan nitrit hoa vi khuan c6
dinh nito.

Nhém vi khuén nitrit hoa bao gdm bdn chi khac nhau: Nitrozomonas, Nitrozocystic,
Nitrozolobus va Nitrosospira, ching déu thudc loai tu dudng bét budc, khong c6 kha ning
song trén moi trudng thach.
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Nhom vi khuén nitrat hoa tién hanh oxi hoda NO2— thanh NO3— bao gdm ba chi khéac
nhau: Nitrobacter, Nitrospira vaNitrococcus.
Nh6m vi khuédn ¢b dinh nito c6 trong méi truong rac u la cac nhom: Azotobacter — 1a mot loai
vi khuén hiéu khi, khong sinh bao tir, ¢6 kha ning cb dinh nito phan tir, séng tir do trong dat
(rac); Clostridium — 1a mot loai vi khuan ky khi sng tu do trong rac, ¢6 kha nang hinh thanh
bao tir, 1oai phd bién nhét 1a Clostridium pastenisium c6 hinh que ngén. Clostridium c6 kha
nang déng hoé nhiéu nguén cacbon khéc nhau nhu céc loai duong, ruou, tinh bot ...
* Vi sinh vdt phan giai tinh bot
Trong rac bé i c6 nhiéu loai vi sinh vat c6 kha ning phan giai tinh bot. Mot sb vi sinh vat co
kha ning tiét ra moi truong day du cac loai enzym trong hé enzym amilaza. Vi du nhu mot sb
vi ndm bao gébm mot sb loai trong cac chiAspergillus, , Rhizopus. Trong nhom vi khuan c6
mot sd loai thude chi Bacillus, Cytophaza, Pseudomonas ... Xa khuén ciing c6 mot s6 cac
chi Aspergillus, Fusarium, Rhizopus,... c6 kha ning phan huy tinh bot. Pa sb cac vi sinh vat
khong ¢ kha ning tiét day du hé enzym amilaza phan huy tinh bot. Chung chi c6 thé tiét ra
moi truong mot hodac mot vai men trong hé do. Vi du nhu cac loai Apergillus candidus,
Pasteurianum, Bacillus sublitis, B. Mesenterices,Clostridium, A. Oryzae ... chi c6 kha nang
tiét ra moi trudng mot loai enzym amilaza. Cac loai Aspergillus oryzae, Clostrinium
acetobuliticum chi tiét ra moi trudng enzyme amiolaza. Mot s6 loai khac chi c¢6 kha ning tiét
ra moi truong enzym gluco amilaza. Cac nhém nay cdng tac véi nhau trong qua trinh phan
huy tinh bot thanh duong. Trong ché bién rac thai hiru co ngui ta ciing str dung nhimg chung
vi sinh vét c6 kha nang phan huy tinh bot dé phan huy tinh bot c6 trong thanh phan rac hiru
co.

* Vi sinh vat phan gidi phosphat

Trong réac thai, phospho tdn tai & nhiéu dang hop chat khac nhau. Phospho dugc tich
lu§ trong rac khi dong thuc vat chét di, nhitng hop chat phospho hitu co ndy dugc vi sinh vat
phan giai tao thanh cac hop chit phospho vé co.

Vi khuan phan giai phospho hiru co chii yéu thudc hai
chi: Bacillus va Pseudomonas. Cac loai c6 kha nang phan giai manh la B. Megatherium, B.
Mycoides, B.butyricus, B.mycoides va Pseudomonas sp, Pseudomonas radiobacter,
P.gracilis.

Ngay nay, ngudi ta da phat hién ra mot sé xa khudn va vi nim ciing c6 kha ning phan
giai phospho hitu co. Trong nhom vi nim thi Aspergillus niger c6 kha nang phan giai manh
nhat. Ngoai ra mot s6 xa khuan ciing c¢6 kha ning phan giai lan vo co.
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CHUONG 6. MARKER PHAN TU DNA VA UNG DUNG TRONG CHON GIONG CAY
TRONG

Giai thiéu:

Mot trong trng dung ctia Céng nghé sinh hoc trong Néng nghiép la sir dung DNA marker
dé chon gidng cay trong. DNA marker 1a mot doan DNA lién két vai 1 gen nhét dinh trong hé
gen cua sinh vat. Nho né ching ta c6 thé chon nhiing gidng cay trong mang dic diém mong
muén. Trong chuong nay hoc sinh dugc biét dén cac loai DNA marker: RFLP marker, RADP
marker, SSCP marker va AFLP marker.

Muc tiéu:

- Trinh bay dugc dic diém chung cia DNA marker;

- Trinh bay dugc cdc loai DNA marker: RFLP marker, RADP marker, SSCP marker va
AFLP marker.

Phan tich duoc uu diém va nhugc diém cua ting loai DNA marker.

A.NOI DUNG:
1. Cac loai DNA marker

- DNA marker 14 nhitng marker phan tir dugc tao ra nhd k¥ thuat phan cit DNA bang
nhimg enzyme cit gidi han. Khi sang tao ra nhitng doan DNA méi, ngudi ta da ¢d ging tim
kiém mot su lién két gitta marker va gen dinh vi trén NST nao do. V& can ban, bt cir chudi ma
DNA ndo dugc ding dé phan biét giita hai céc thé, hai dong hodc gidng nhau khac nhau, déu
6 thé dugce xem nhu 13 mot DNA marker.

- Nhiing loi ich cia DNA markers so v&i1 marker hinh thai va isozyme marker la:

+ do luong truc tiép cac vat lidu di truyén

+ ¢6 nhiéu markers trong quan thé

+ do luong khong chi phdi anh huong moi truong va anh hudng co tinh chét phat trién

- DNA markers c6 thé duogc chia thanh 2 nhém nhu sau:

+ PCR-based: ALP, AFLP,SSR,SSCP

+ DNA/DNA + DNA/DNA hybridization-based: RFLP, minisatellite
2. RFLP (Restriction fragment length polymorphism)

RFLP- Da hinh chiéu dai ctia cac doan DNA cit han ché, chat thim do RFLP marker va
tao ra thé da hinh DNA

- Phan lap DNA

+ Chuén bi chét thim do cta marker va bo loc DNA lai. bay la giai doan co tinh chét

quyét dinh trong phan tich REFLP
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+ Tach chiét DNA tir d6i twong chiing ta cdn: Ngudn gdc ctia md ciing anh huong dén sb
luong va chit lugng cia DNA. M6 cuia cay khoe va tré cho két qua phéan 1ap DNA t6t.

+ DNA dugc phan 1ap c6 thé ton trit trong diéu kién -20°C. Nhung ching ta phai luu ¥
rang, mot chat thay doi nho nao trong qua trinh dong lanh ciing c6 thé lam phan hiy DNA,
tranh dong lanh nhiéu lan, hodc lam tan bang nhiéu lan.

+ Trong qua trinh phén 1ap ngudi ta str dung 2 dung moi hét sirc quan trong: EDTA, Tris

- Su cit DNA

+ C6 mot nhom enzyme thury phan DNA duogc ghi nhan chuyén tinh dbi v6i mot chudi
ma DNA nao d6. Nhom enzyme cit gidi han c6 trinh ty nhan biét 1 cac palindrome (trinh tu
d6i xtmg dao nguoc)

+ Theo tinh chit cta ciu tric palindrom tai vi tri muc tiéu dé cit, ngudi ta c6 thé viét mot
nira chudi ma di truyén DNA, néu mot nira trude d6 da biét roi ké tir vi tri cit. Trong mdt doan
ma ngéu nhién nao do trén DNA vtra phan lap, tAn sudt cua vi tri nayla4" voinla s6 nucleotide
trong doan palindrome.

+ DNA sé& dugc dua vao mot bd suu tip DNA théng nhat sau khi hoan tat viéc phan ct
cac chudi ma thanh nhitng doan phan tir riéng biét

- Dién di gel: BJ 16n ctiia cac doan DNA sau khi dugc cat bdi enzyme cit han ché bién
thién trong khoang 30-100kb. Dé xac dinh cac doan phan tir DNA thong qua k¥ thuat Southern
blot, nguoi ta dién di cac DNA nay trén gel agarose

+ Dé c6 két qua mong mudn trong khi nghién ctru cac doan DNA ta phai cha ¥ dén sy
tuong tmg giita ndng d6 agarose va kich va kich thudce doan phéan tir DNA

+ Sau khi dién di trén gel, cac doan DNA dugc phan ra tuy theo trong lugng phan tu. Céc
doan DNA duogc phan tich thong qua k¥ thuat Southern blot.

- Tao dong nhan ban v6 tinh DNA (clones)

+ C6 hang triéu doan DNA sau khi dugc phan cit va kiém tra, nhung chiing khong thé
dugc st dung nhu RFLP marker, néu tirng doan nay chua dugc thanh loc va lam cho thuan
khiét va chua duoc khuyéch dai nham c6 du sb luong cac doan DNA dong nhét, thuan ching.
K¥ thuat tao dong cadc doan DNA nh¢ plasmid, 1ol khuyéch dai plasmid trong mot té bao chu
ctia n6 di duoc ap dung rat thanh cong.

- Dénh déu thim do va lai DNA

+ DNA bi cét duogc chuyén 1én tdm loc, mudn phat hién ra chudi ma DNA dic biét ngudi
ta 4p dung k¥ thuat lai DNA-DNA. K¥ thuat nay dugc khai thac theo tinh bién chit DNA (mé
s¢i doi thanh 2 sgi don) va tinh hoan nguyén (néi 2 s¢1 don thanh sgi doi).

+Trudc khi duogc chuyén 1én tAm loc bi bién chét, nén DNA trén tim lai 1a dang soi1 don.
bé xét nghi¢m mot DNA dac biét nao dé trén tam loc, chung ta can ¢6 mot DNA mau do (probe)
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c6 danh dau dong vi phong xa, nd giup ghi nhan hodc lai véi DNA dic biét nao d6 thong qua
ciu ndi base. Theo cach nay chung ta dd xac dinh dugc mot chudi DNA can nghién ciru.

- RFLP marker: Poan DNA duoc xac dinh nhu phén mo ta trén dugc goi 1a doan phan tr
duoc cét gid1 han. Chiéu dai cta n6 duge xéac dinh boi céc vi tri cit. Trong qua trinh tién hoa
ctia ciy lua, su thay d6i chudi ma di truyén DNA ciing c6 thé tao ra su thay d6i vé chiéu dai
ctia doan DNA. Khi chiing ta so sanh hai giéng lia ma d6 dai DNA cta n6 khac nhau, ching ta
c6 thé noi d6 1a da hinh chiéu dai ciia doan DNA hay RFLP. Chat thim do dwoc ding dé phat
hién ra thé da hinh duoc goi 1a RFLP marker

- Phuong phap southern blot

+ Viéc str dung southern blot dé phan tich RFLP di ¢ hiéu qua ndi bat trong chan doan
bénh di truyén & ngudi.

+ Cac doan DNA trén mang lai s& gan v6i mau do (probe, RFLP marker) c¢6 danh diu
ddng vi phong xa. Cac biang co tinh da hinh s& dugc quan sat dé danh gia.

- RFLP marker c¢6 kha ning sir dung rat phong phu, nhung quy trinh thuc hién phtc tap,
nguy hiém dén strc khoe ngudi thuc hién, dit tién, yéu cau DNA c6 s6 luong va chét lugng cao.
Do do, nguoi ta c6 xu hudng st dung cadc marker don gian hon, an toan hon, trén co s¢ phan
ung PCR.

3. Marker 12 san pham ciia PCR

Phat hién DNA co6 tinh da hinh nho PCR

San pham ctia PCR 13 nhiing doan ma DNA. Khi DNA xuat phat tir 2 dong lai v&i nhau
duoc khuyéch dai 1én nho primer tai locus dac biét nao do, thi trong luong phan tir cia san
pham PCR nay c6 thé rat khac nhau, vi c6 nhitng thay d6i vat 1y trén chudi ma DNA, nghia 1a
su mat doan hay thém doan xay ra ¢ ving khuyéch dai nay. Thé da hinh duoc goi 1a ALP
(ampilicon length polymorhism) phan anh DNA c6 tinh da hinh giira cac ca thé/cac dong lai/cac
giéng. Thuan lgi cia ALP so voi RFLP trong viéc phat hién nay la: n6 rat nhanh,chi cadn mot
ngay giup ta tim ra két qua; khong c6 chat dong vi phong xa; ré tién; can rat it DNA. Bét loi
ctia n6 1a phai biét trinh tu ctia chudi ma DNA dau tién khi tong hop primer
3.1. RADP marker

- Mot trong nhitng gidi han ctia ALP marker 1a moi thong tin vé chudi ma DNA dau tién
phai duoc biét 1 trude khi chuan bi cac primer twong Gng. Nhung hién nay, thong tin vé cac
chudi ma nay trén cac viing ctia genome cua 1 loai cdy trong nao dé chua dugc biét hét. Dé phat
hién ra cac thé da hinh DNA trén nhiing ving nhu vay, ngudi ta phai cai tién k¥ thuat PCR.
William va cs (1990) da thuc hién viéc cai tién dé phat hién ra thé ¢a hinh DNA bing PCR tiéu

chuan.
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- Welsh va cs (1990), di phat minh ra AP-PCR (arbitrary primer PCR- nhitng mdi c6 trinh
tu ngén ngiu nhién). Trong AP-PCR ngudi ta sir dung mot primer don hay mét cip primer voi
mot chudi ma didu hanh c6 khoang 20Nu tiép nhan diéu kién nghiém ngit PCR thay vi 2 sir
dung primer dac bi¢t nhu nhiing primer tiéu chuan. Sau budc mot, su kién mé day doi DNA
ctia chu ky dau tién, nhiét d6 cua phan tmg dugc phép giam xudng khoang 40°C, biy gid primer
diéu hanh c6 thé tac dong & dau day don DNA, tai nhiéu noi trong genome, dé bt dau téng hop
DNA. Sau 2 vong khuyéch dai trong diéu kién khong nghiém ngit 1dm, ngudi ta st dung PCR
binh thudng va ngudi ta quan sat cic san pham PCR khong chuyén biét ¢ trén gel. Néu AP-
PCR duoc lap lai, thi san phém PCR s& dugc san xuit giéng hét nhau.

- Thay vi st dung primer c6 20 Nu, William va cs da st dung primer c6 10 Nu. Vi nhiét
d6 Tm thap hon rat nhiéu so v&i 20 Nu, cho nén di sir dung moi diéu kién giéng nhau cho tat
ca cac chu ky. Thé da hinh DNA dugc xac dinh thong qua san pham PCR trén gel, v6i da hinh
dd dai cua cac doan DNA. William goi d6 RADP.

3.2. SSCP (single strand conformation marker)

- Khong phai APL ludn ludn tim duoc thay néu nhitng amplicons ¢6 cing mot do dai,
tham chi trong trudng hop chung c¢6 bién di di truyén gitra cac amplicons. Ngudi ta tim thiy sy
dich chuyén ctia doan DNA dang dy don, ngin trong diéu kién chua qua qua trinh bién hoa
DNA thanh soi don. Nguoi ta gia dinh rang, su thay d6i chudi ma DNA 1a do su thay doi ngoai
hinh ctia day don (single strand conformation). Sy thay d6i nay lam cho DNA chuyén dich trén
gel, tao thé da hinh.

- Trong phén tich SSCP, phan g chuan PCR d4 hoan thanh. San pham ctia PCR nay lai
bi m& day don 1an nita. Nguoi ta ngdm cac mau ndy trong nudc da. Bay gio hién tuong ‘snap-
back’ s& xay ra trén cau trac thir cap. Dé tranh hién tuong dut giy cdu tric thi cap, cac mau
nay duogc xt 1y trong diéu kién lanh. Néu P® dugc dung trong PCR, thi phim chup X quang s&
thé hién rd trén gel. Néu khong, nguoi ta sé dung bac dé nhuom gel.

3.3. STS marker

- Su chon loc nho marker (MAS) ¢6 thé lam ting hiéu qua lai tao gidng cay trong ddi voi
nhing tinh trang rat khé phan 1ap kiéu hinh. Mic du phuong phap nay di xay dung dugc ban
d6 gan nhu 1a kha day du véi DNA marker, nhung viéc (mg dung ciia nhitng nha chon giéng
van phai bi 1& thudc vao chi phi rat dit ctia cong nghé gen. K thudt DNA marker trén co sé vi
tri duge danh dau c6 tinh chat ma di truyén :STS (Sequence-tagged-sites), 1a mot cach khic
phuc trd ngai noi trén.

- Olson va cs nam 1989 dé xuat khai niém STS. Trong khi danh gia hiéu qua PCR trén
linh vuc nghién ciru genome con ngudi, ho ghi nhan nhitng chudi ma DNA dang copy don cuia
mot vi tri d3 biét rdi trén ban dd, ¢ thé duge xem nhu mot marker, dé 1ap ban dd di truyén va
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ban dd vat 1y cac gen quan trong trong cac NST. Nhitng marker duoc luu trir ¢6 tinh chét dién
tor duoc goi la STS

STS-based PCR va ky thudt marker phan ti

- Mot STS 1a mot doan ngén ctia chudi ma di truyén, duoc tim théy boi PCR. Mbi STS
dugc ghi nhan trén ban dd, tai mot vi tri chuyén biét nao d6 nhu la mot ranh gidi trong genome.
K§ thuat PCR c6 vé thich hop hon k¥ thuat DNA blotting trong chon loc giéng nhd marker
(MAS). N6 yéu cdu DNA c6 sb lugng va chat lugng thap hon DNA blotting. Do d6, quy trinh
tach chiét DNA c6 thé dugc cai tién don gian hon, ma van tranh dugc hién twong mau 16n. N6
con c6 tinh tu dong héa rat cao, hay yéu cau cac hé thong tim kiém c6 tinh chat héa sinh phuc
tap. STS-based PCR ¢6 wu diém 1a mot bo phan don gian, c6 tinh sinh san trén gel; b phan nay
dé nhan thiy va d& dién giai. Nhitng marker nhu vdy cho phép thé di hop c6 thé dugc phan biét
v6i 2 thé dong hop.

- STS-based PCR ¢6 2 nhuoc diém: nd yéu ciu dit liéu ma di truyén thich hop ddi véi
ting locus; n6 khong c6 tinh chat da hinh nhu nhitng marker khac nhu microsatellites

- Trinh tu tao ra STS gdm cac budc sau:

+ Doc sequence ciia RFLP qua phéan tich véi su trg giap cua computer

+ Thiét ké primer xudi va primer nguoc

+ Sang tao STS, xét nghiém thong qua PCR

+ Thir nghiém tim ra enzyme thich hop dé c6 da hinh sau dién di, va sang tao ra marker
¢6 tinh chat codominant.

PCR-based marker

- Bién thién di truyén giita hai gidng lta c6 thé duoc phan tich nhd khac biét vé do dai
ciia DNA dic biét nao d6 thong qua k¥ thuat PCR vé&i cting mot cip mdi. Vi san pham PCR
duoc goi 1a amplicon, cho nén bién thién nhu vay duoc goi 1a amplicon length polymorphism
(ALP). Khi khong c6 ALP nao dugc phat hién boi mot cap moi giita 2 giéng, ngudi ta ap dung
ky thuat PCR-based RFLP (PBR), vdi mot enzyme cét han ché nao d6, cho thém vao dé tiéu
héa amplicon nay. Viéc xac dinh enzyme nay can lam véi hang loat xét nghiém, cho dén khi
nao tim ra dugc da hinh xay ra trén dién di

- Tru6c d6 cap primer dugc thiét ké sau khi chay sequence RFLP marker can thiét. Viéc
thiét ké nay tiiy thudc vao kinh nghiém va k¥ ning ctia ngudi 1am viéc trong phong thi nghiém.
Ca hai ALP va PBR déu dugc xem la PCR-based marker.
3.4. Microsatellite marker

- Nhing marker vi vé tinh da dugc tng dung khé thanh cong tir 1995 dén nay. N6 duoc
dung dé phat hién cac bénh ung thu thudng gip trén ngudi. N6 ciing duoc dung dé phat hién
cac gen co6 ich trong thuc vat, su 1ién hé vé huyét théng.
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- Nguoi ta thdy rang can phai cai tién dé c6 nhimg marker cung cdp ¢ mirc d6 cao hon
tinh da dang alen, dung trong tham dinh gen. Nhitng marker vi vé tinh di dap ung duoc phan
nao yéu cAu nay bdi vi nd cho két qua rAt nhanh, tin cay hon RADP, c6 thé nhudém béng bac,
khong dung chat déng vi phong xa.

- Marker vé tinh bao gém mot chudi ma géc duoc lap lai nhiéu lan, va phan tan rong khép
trong genome, trén nhiéu loci, mdi locus chira alen thich tmg véi mdi dang khac nhau vé lan
1ap lai ctia né va nd rat nhay cam. Do do, n6 con dugc goi véi thudt ngtr chudi mé don gian 1ap
lai nhiéu 1an SSR (simple sequence repeats).Marker vi vé tinh chira dung cac doan ma di truyén
don, lap lai nhiéu 1an 12 mot cong cu rat co gia tri dé phan tich di truyén, danh dau gen can tim.
3.5. AFLP marker

- AFLP (Amplified re striction fragment length polymorphism) n6é dugc ap dung cho k¥
thuat DNA fingerprinting (k¥ thuat in ddu tay) dé tim kiém tinh chét da hinh cia DNA giita cic
mau xét nghiém khac nhau. Nhitng san pham “fingerptint” nay c6 thé dugc xem nhu mot cong
cu nham xac dinh sy phan 1ap ctia mot mau DNA dic biét ndo d6. Nhimg “fingerprint” ciing
dugc dung 1am ngudn cung cap cac marker di truyén hinh thanh ban db lién két gen,..

- K§ thuat AFLP 1a ky thuat DNA fingerprinting, két hop ca hai chién lugc nay. N6 dwa
trén co s& khuyéch dai c6 chon loc mot phﬁn cac doan DNA bij cit, sir dung trong PCR. Mau
DNA dugc phan hity v6i enzyme noi sinh va adapters ctia diy d6i duoc gan vao dau diy DNA
dé phat sinh ra diy don “template” (mang ma nguoc véi day goc), sau d6 khuyéch dai nhd PCR.
Chudi ma ctia nhitng adapters va vi tri tuong tng cta n6 trén diy DNA hoat dong nhu mot
primer ¢ viing gan vao nhau, dé lién tuc khuyéch dai cdc doan DNA. Nhimng Nu c6 tinh chon
loc phét trién nhanh thanh nhitng doan phan cat, dugc bo sung thém vao dau 3° PCR primer.
Do do, chi ¢6 nhiing phén cua cac doan DNA nay mdéi ghi nhén dugce. Chi c6 nhitng doan phan
cit ma Nu cta n6 dinh vi xung quanh vi tri cat gidi han che khuét cac Nu ¢6 tinh chon loc, m&i
c6 thé dugc khuyéch dai s& dem phén tich thong qua dién di dé c6 san pham “fingerprint”

4. Tao dong DNA

- Bat ky mot quy trinh tao dong DNA nao ciing phai ¢6 4 phan can ban nhu sau: phuong
phap tao ra cac doan DNA; phan tmg két n6i DNA va vector dé tao ra vector tai to hop; phuong
tién chuyén DNA tai td hop nay vao té bao vat chu, & d6 nd ¢o thé tu tai ban; phuong chon loc
hodc thanh loc dong vo tinh nao d6 cua té bao nhan, té bao nay tao ra dugc phan tir tai td hop
nay.

- Phan tir DNA dugc tao dong theo trinh ty:

1. Phan 13p DNA ctia mét sinh vat nao do

2. Cit phan tr DNA thanh nhitng doan nho bang enzyme cét giéi han ché, roi chén céc
doan nay vao mot vector dé tao ra mot phan tor DNA tai to hop.
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3. Chuyén nap phan tir DNA tai t6 hop vao té bao chu. Sy kién tu tai ban phan tir DNA
tai t6 hop (tao dong phan tr) xay ra trong té bao chil s& tao ra nhiu ban sao giéng y hét nhau
duoc goi 1a dong. Vi sinh vat chii san sinh ra dong, nén nhitng phan tir DNA tai to hop déu co
mit trong tat ca thé hé con lai, tao ra mot quan thé mang cac chudi mi cua dong (clone).

- Loi ich cua tao dong phan tir da dugc danh gia nhu mot su kién khoa hoc co6 tinh dot
pha, gitip cic nha khoa hoc phuong tién nghién ctru gen ddi véi protein ndo d6, nham xac dinh
chudi ma DNA cua nd, nham khéng dinh cach thtrc n6 thé hién c6 tinh chat diéu tiét rat tinh vi.
Ban sao cta gen duoc nhan ban nhiéu 1an cung cip day da cho yéu cau phan tich.

- Thu vién DNA tai to hop co thé dugc chia thanh 2 nhém: thu vién cia DNA genome va
thu vién cDNA. Nha nghién ctru mudn biét chinh xdc mot gen ndo d6 hay mot doan phan tir
DNA nao d6, ho can phai c6 mot bd suu tip cac doan phan tir DNA khac nhau, trong timg
vector riéng bi¢t. Thu vién 1a mot bd suu tap cac clone co6 chua it nhat mot ban sao cua mdi
chudi ma DNA trong genome.

5. Chon tao giong ciy trong nho marker phan tir DNA

K¥ thuat di truyén va cong nghé sinh hoc da tao ra mot tiém ning to 16n cho cong tac tao
gidng cdy trong. Viéc ap dung nhimg k¥ thuat & mirc d6 phan tir cho phép chung ta c6 thé du
nhap nhiing gen mong muén vio trong cac gidng cdy trong c6 ciing mot lodi, va chung ta ¢é
thé du nhap nhiing gen modi tir loai hoang dai gan gili voi loai cdy trong. Dbi v6i nhing tinh
trang da gen, nguoi ta da gap kho khin trong phan tich, khi sir dung phuong phéap chon gidng
c6 truyén. Nhung diéu nay tré nén dé dang hon, vi nguoi ta c¢6 thé sir dung nhitng marker phén
tir- cong cu danh déu rat hiéu qua. Nguoi ta co thé hinh thanh nén méi quan hé di truyén gitra
nhimg ciy trong ma trude d6 né khong thé nao twong hop nhau vé gidi tinh. Ky thuat hd tro
cho viéc chon loc giéng thuong dugce st dung 1a RADP, RFLP, STS, AFLP, microsatellite,...

- Véan d¢ c6 tinh chién lugc trong tmg dung di truyén phén tir vao linh vuc chon gidng
chinh 13 “chon gidng nh marker phan tir’. Nhitng marker phan tir ¢6 nhiéu uu diém hon cac
marker hinh thai. Do d6 né rat c6 ich cho cac nha chon tao gidng. Hiéu qua cai tién giéng cay
trong sé gia ting gia ting gip nhiéu 1an so v4i chon gidng cb dién, nho thyc hién viéc chon loc
khong can tryc tiép trén tinh trang mong mudn, ma théng qua vector phan tir lién két véi tinh
trang d6. Diéu nay doi hoi marker phai lién két chit ché véi tinh trang mong mu6n. Hon nita,
marker nay phai khong bi diéu tiét bai moi truong, khéng bi anh huong boi diéu kién trong dé
cdy tron dang sinh truong va phat trién.

- Trong cac marker RFLP duoc st dung dau tién trong viéc 1ap ban dd gen con ngudi. St
dung RFLP marker , ban d di truyén da duoc nguoi ta phat trién trén nhiéu cdy trong, dic biét

la trén cay lta. Tinh da hinh dugc phat hi¢n boi nd s€ rat dang tin cay vi nd bao gom sy xac
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nhén ctia enzyme phén cét han ché va sy lai phan tir thim do chuyén tinh nao d6. Nhung tién
hanh thyc hién n6 ton s6 lao dong 16n va thoi gian dai.

- Cac phuong phép cai tién gan ddy déu dua trén tién bo PCR, nhiéu marker trén co s&
PCR duoc cai tién, da duoc phat trién cho két qua rat trién vong.

+ Phuong phap AFLP tao ra mét s6 luong 16n cac biang trong dién di, 1am cho viéc phat
hién thé da hinh thudn loi hon rat nhiéu. S6 doan phan tir DNA dwoc khuyéch dai ¢ thé duoc
kiém soat, bang cach chon loc cac baze khac nhau va thanh phan Nu trong adapter. Phuong
phap nay ngay cang duoc ap dung phd bién dé phat trién cac marker da hinh nho tinh chét tai
san xudt cao, tn suit cao vé tinh da hinh dé)ng nhat. Tuy nhién, AFLP van con dit tién, vi phai
nhudm bang dién di bang bac, fluorescent, hodc hoat dong ctia chit phong xa.

+ SSR hay microsatellite marker phan anh thé da hinh trén co sé sé don vi lap lai cia mot
vung muc tiéu nao do trén genome

+ SSCP marker 1a cong cu rat manh va nhanh, nhung n6 chi 4p dung cho viéc tim kiém

thé da hinh ctia nhitng doan DNA tuwong d6i ngan.

B. CAU HOI VA BAI TAP THU'C HANH:
Cau 1. Anh/chi hay trinh bay dic diém chung cia DNA marker?
Céu 2. Anh/chi hay trinh bay RFLP marker?
Céau 3. Anh/chi hay trinh bay AFLP marker?
Cau 4. Anh/chi hdy trinh bay RADP marker?
Cau 5. Anh/chi hay trinh bay SSCP marker?
C. GHI NHO:

- Piac diém chung cia DNA marker;

- Dic diém va tmg dung ciia RFLP marker;

- bic diém va ung dung cua AFLP marker;

- bic diém va ung dung cua RADP marker;

- Piac diém va ung dung ctia SSCP marker.
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HUONG DAN GIANG DAY MON HQC
I. Vi tri, tinh chit, y nghia va vai tro ciia mon hoc:

- Vi tri: Cong ngh¢ sinh hoc trong bao v¢ thuc vat 1a mon hoc bét budc thudc kién thuc
co sO trong chuong trinh dao tao nghé Bao vé thuc vat trinh d0 cao déng.

- Tinh chdt: 1a mon hoc 1y thuyét, can t6 chtc giang day tai phong hoc c6 day du trang
thiét b can thiét cho viéc day va hoc.

-Y nghia va vai tro cua mon hoc: Mon hoc Cong nghé sinh hoc trong bao vé thuc vt
cung cép cho sinh vién céc kién thic vé khai niém, phan loai CNSH, tinh khoa hoc, kinh té cua
CNSH; quy trinh tao DNA tai t6 hop; qua trinh 1én men va cic san pham cua chung; ¥ nghia
ctia nudi ciy mé té bao thyc vat va chuyén gen vao té bao thyc vat; ing dung CNSH trong quan
Iy sau hai cdy trong, bénh hai cdy trong, CNSH trong san xuét phan bon vi sinh; rén luyén cho
sinh vién k¥ nang: trinh bay trudc dam dong, k¥ ndng lam viéc nhom.

I1. Muc tiéu ctia mon hoc
1. Kién thirc

- Liét ké duoc tam quan trong ctia viéc dam bao tinh an toan trong cong tac ddi véi cac
d6i twong sinh hoc;

- Trinh bay dugc cac yéu cau vé an toan sinh hoc, tiéu chuan, qui dinh trong xay dung
va st dung phong thi nghiém an toan sinh hoc sinh hoc;

- X4c dinh duoc cac nhu ciu danh gia vé an toan sinh hoc cua cay chuyén gen;

- Xéc dinh dugc phuwong phéap danh gia an toan cia thuc pham bién doi gen;

- Phén biét dugc cac phuong phap phan loai vi sinh vat theo nhém rii ro va cach danh
gi& rui ro cac tac nhan vi sinh vat;

- Giai thich dugc cac ung dung caa nhan ban v tinh trong thuc té cugc séng.-

2. Ky nang

- Phan loai dugc céac linh vuc tng dung cua cong ngh¢ sinh hoc;

- Thu thap, tim kiém thong tin vé nhitng thanh tyu madi ctia cong nghé sinh hoc trong
cac linh vuc bao vé thuc vat;

- C6 kha nang tu hoc, tu nghién ctru thong qua viéc nghe giang, tu doc cac sach, gido
trinh, cac bai bao....

3. Nang luc tu chi va trach nhiém

- Y thirc duoc duge tam quan trong, vi tri cua cong ngh¢ sinh hoc trong doi séng;

- Sin sang hop tac va chia sé v6i cac thanh vién trong nhom/tap thé 16p, khi hoc tap
mon hoc;

- Co y thuc ty hoc, ty nghién ctru, tinh than hop tac trong lam viéc nhom.

I11. N§i dung chinh ctiia mon hgc
1. Noi dung tdng quat va phan bd thoi gian

Thoi gian (gio' chuin)
Thuc Kiém
Stt Tén cac chwon Tén Ly hanh, - tra qua
g P g y P thao trinh*
i) thuyét N
luan,
bai tap
1 | Khai quat vé cong nghé sinh hoc 3 3 0 0
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Thoi gian (gio' chuin)
Thuc Kiém
Stt Tén cic chwong Tong Ly hanh, tra‘l qua
P P thao trinh*
sO thuyét N
luan,
bai tap
2 | Coéng nghé DNA tai to hop 7 7 0 0
3 Cong ngh¢ sinh hoc vi sinh vat 8 7 0 1
4 | Cong nghé sinh hoc thyuc vat 6 6 0 0
5 | Cong nghé¢ sinh hoc trong bao vé thuc vat 5 4 0 1
6 | Hudng dan 6n thi két thic mén hoc 1 1 0 0
Cong 30 28 0 2

VI. HUONG DAN THU'C HIEN MON HQC
1. Pham vi ap dung mén hgc

Mon hoc Cong nghé sinh hoc trong bao vé thuc vat duge ap dung trong chuong trinh
dao tao trinh d6 cao d:fmg nganh Béo v¢ thuc vat
2. Hwéng din vé phwong phap giang day, hoc tip mén hoc
2.1. Déi véi gido vién
a. Phan ly thuyét

- Gi4o vién c6 thé sir dung phuong phap giang day nhu phuong phap thuyét trinh,
phuong phap dong ndo, phuong phap hoat dong nhém, phuong phap suy nghi - tung cdp - chia
s¢, phuong phap dong vai...

- Ngoai tai li¢u, gido vién nén st dung cac hoc cu truc quan nhu: M6 hinh, bang biéu,
tranh anh, bang dia ... & hd tro trong giang day.
b. Phan thuc hanh

Gi4o vién huéng dan thyc hanh theo phuwong phap lam mau:

- Gido vién huéng dan lam mau trudc cho sinh vién quan sat. Sau d6, mdi mot hodc mot
s6 sinh vién trong 16p thuc hién 1am mau cac thao tac trong bai thyc hanh... va moi cac sinh
vién khac nhan xét, trén co s¢ d6 gido vién tong hop, dua ra cac nhan xét ting tinh hudng thuc
hanh. Sau d6, chia sinh vién ctia 16p thanh cac nhom dé thyc hién cho dén khi dat yéu cau dé ra
trong khoang thoi gian cho phép;

- Giao vién khuyén khich thai dg tu tin va manh dan cuta sinh vién trong thuc hanh va
gilp sinh vién tu kiém tra viéc thuc hién cta chinh ban than ho;

- Gido vién nhan xét k§ nang thuc hanh cua sinh vién, néu ra nhitng tré ngai, sai sot da
hodc ¢c6 thé gap phai trong khi thyc hién cong viéc va cach khéc phuc.

2.2. Poi véi ngwoi hoc

- Mbi bai déu duogc cau trac: muyc tiéu, ndi dung chinh va cudi mdi bai déu c6 cac cau
hoi 6n tap, thao ludn, nhu vdy ngudi hoc can nim bét duge muc tiéu va noi dung co ban cua bai
trude khi di sdu vao cac ndi dung cu thé;

- Sau mdi bai, nguoi hoc can nghién ctru trd 161 cac cau hoi, trao ddi thao luin va doc
thém nhiing tai liu lién quan nhu: sach tham khao, tap chi chuyén nganh, cac trang thong tin
dién tir (website) dé mé rong thém kién thuc;

- Hoan thanh céc bai tip theo yéu cau va hudng dan cta gido vién.
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V. Yéu ciu vé danh gia két qua hoc tip
1. Phuwong phap danh gia
Kiém tra thuwong xuyén, kiém tra dinh ky:
* Kiém tra thirong xuyén, kiém tra dinh ky:

- Kiém tra thuong xuyén:

+ Piém chuyén can:

Ving tir 1 dén dudi 10% tong s6 gio: trir 1 diém.

Ving tir 10 dén dudi 20 % tong sé gio: trir 2 diém.

Ving tir 20 - 30% tong s gid: trir 3 diém

+ Piém thai d6 hoc tip (chuén b bai, lam day du cac bai tip, tham gia thao luan): Tuy
theo mirc d6 s& danh gia sé diém thich hop

+ Piém bai kiém tra: Hinh thirc: trac nghiém. Thoi gian: 20 phut.
* Kiém tra dinh ky:

- Piém bai kiém tra viét. Hinh thirc: Trac nghiém. Thoi gian: 45 phat

- Diém bai tiéu luan

* Piém trung binh chung diém kiém tra

- Trung binh cdng cua 03 diém kiém tra thuong xuyén c6 hé s6 1 va 02 diém kiém tra
dinh ky c6 hé s6 2.
* Thi két thiic mon hoc

- Diéu kién duogc du thi két thic mon hoc:

+ Piém trung binh chung diém kiém tra dat tir 5,0 diém tré 1én

+ Tham du it nhat 70% thoi gian hoc 1y thuyét .

- Hinh thtrc thi: Thi tric nghiém.

- Thot gian lam bai thi: 60 phat
* Piém mon hoc

- La trung binh diém kiém tra c6 trong sb 0.4 va diém thi két thiic mén hoc c6 trong sd
0.6
- Piém mén hoc dat yéu cau khi dat tir 4.0 tr& 1én.

2. N¢i dung danh gia

- Kién thive: Kiém tra tric nghiém hodc van dap céac kién thirc vé vé khai niém, phan
loai CNSH, tinh khoa hoc, kinh té cia CNSH; quy trinh tao DNA tai td hop; qué trinh 1én men
va cac san pham ctia chung; ¥ nghia ctia nudi cdy mé té bao thuc vat va chuyén gen vao té bao
thue vat; ing dung CNSH trong quan 1y sau hai cdy trong, bénh hai cdy trong, CNSH trong san
xuat phan bon vi sinh

- Ky nang: Danh gia ky nang trinh bay truéc ddm dong, k§ ndng lam viéc nhom.

- Nang lwc tw chu va trach nhi¢m: Panh gia thai d6 hoc tap, kha nang lam viéc nhoém.
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