[DE CUGNG CHUO'NG TRINH DAI HOC]

Cong nghé sinh hoc thwc vat

I. Mé dau

Nuoi céy mo thuc vat 1a mdt trong nhitng linh vuc tng dung dat nhiéu
thanh cong ndi bat cua cong nghé sinh hoc thuc vat. Béng cac k¥ thuat nudi
cdy trong diéu kién v tring cic bd phan tach roi cua co thé thuc vat, ngudi
ta di nhan giéng in vitro thanh cong nhiéu loai cay trong c6 gia tri ma trude
day cac phuong thirc nhan gidng truyén thong gip nhiéu kho khin. Bén
canh d6, mot sd k¥ thuat khac ciing dd duoc tmg dung c6 két qua nhu: nudi
cay don boi (1n) dé tao dong thudn ching phuc trang gidng ciy trong, dung
hop protoplast gitip m& rong ngudn gen tao ra nhiéu loai thuc vat mang tinh
trang mai hiru ich, chon dong bién di soma va bién di giao tr c6 kha nang
chéng chiu cac diéu kién bt loi ciia ngoai canh nhu ndng-lanh, phén-man,
khé han, sau-bénh..., va cudi cung san Xuét cac cay tréng sach bénh virus tir
nhitng cé thé nhiém bénh virus.

Mot trong nhitng hudng phat trién gan day nhat cua cong nghé sinh
hoc thue vat 1a bién nap va biéu hién cac gen ngoai lai trong té bao thuce vat.
Viée bién ddi di truyén & thwe vét bac cao bang cach dua DNA ngoai lai vao
trong cac t& bao cia ching la mdt qua trinh phtrc tap. Tuy nhién, nhd sir
dung enzyme han ché dé cit phan tt DNA soi ddi thanh nhiing doan nho
riéng 1€ phat trién k¥ thuat lai phan tir va cac gen chi thi, thiét ké cac vector
biéu hién cao va xay dung céac k¥ thuat chuyén gen hién dai... da cho phép
chon loc céc té bao thye vat bién nap c¢6 kha nang hop nhiat DNA ngoai lai.
Nhitng nghién ctru gan déy cho thay théng tin di truyén méi duge bién nap
vao cac thyc vat bac cao khong chi biéu hién & muc do té bao va sau do mic
dd co thé hoan chinh ma con c6 thé truyén lai cho cédc thé hé sau ctia ching,
Thanh tuu ndi bat cila cong nghé gen & thuc v at bac cao la tai sinh duoc cdy
chuyén gen dau tién vao dau thap nién 1980, den nay da thanh cong ¢ nhiéu
loai khac nhau. Lic dau ngudi ta st dung céc gen chi thi dé bién nap, nhung

nay da thay thé bang cac gen quan trong co gid tri kKinh té nhdm muc dich
cai thién pham chét cay trong
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Bén canh cong nghé hoa hoc va duge hoc dang phat trién mdt cach
nhanh chéng va hién dai, thuc vit bic cao vin 1a mot ngué)n cung crflp cac
hop chét héa hoc va duge lidu rat quan trong. Tuy nhién, trong nhing nam
gén day san lugng céc thue vat dé rit kho dam bao ¢ muac 6n dinh do Jdeu
kién tu nhién khong thuan lgi, chi phi lao dong ngay cang tang, cac kho
khan vé k¥ thuat va kinh té trong trong trot... Phuong phap nubi cay té bao
dich huyén phu thue vat trong bioreactor ¢é kha nang gop phan giai quyét
nhiing khé khian néi trén va nhiing thanh céng cua cong nghé nay trong
nhitng nam gan day di dugc nhiéu cong trinh tong két. Hién nay, nhiéu
hop chét tu nhién dung lam dugc phém hodc phu gia thuc phém da duoc san
xudt thanh cong bang phuong thirc nudi cay té bao trén quy mo cong nghiép
cho hiéu suét rat cao. Dic biét, viéc san xuét cac protein ngoai lai dé diéu tri
bénh trong hé théng té bao thuc vat dang dugc chu y do ching an toan cho
ngudi hon cic protein c6 ngudn goc tir t& bao dong vat, bai vi cac chat
nhiém ban va virus thyc vat khong phai 1a tac nhan gy bénh & nguoi.

II. Nuéi cdy mé va nhdn giéng in vitro

1. Thuat ngir hoc (terminology)

Nudi cdy md (tissue culture) 1a thuat ngir dung dé chi qua trinh nuoéi
cdy vo tring in Vitro cac bd phan tach roi khac nhau cta thuc vat. Ky thuat
nudi cdy mo ding cho ca hai myc dich nhan giéng va cai thién di truyén (vi
du: gidng cdy trong), san xuét sinh khéi cic san pham hoa sinh, bénh hoc
thuc vat, duy tri va bao quan cac ngudn gen quy... Cac hoat ddng nay duoc
bao ham trong thuat ngir cong ngh¢ sinh hoc.

Thuat ngir nhan giéng in vitro (in vitro propagation) hay con goi 1a vi
nhan giéng (micropropagation) duoc st dung dic biét cho viéc ung dung
cac k¥ thuat nudi cdy mo dé nhéan gidng thyc vat, bit dau bang nhidu bo
phan khéc nhau cua thyc vat c6 kich thudc nho, sinh trudng & diéu kién vo
tring trong cac dng nghiém hodc trong céc loai binh nudi ciy khac.

Trong thyc té, cac nha vi nhan giéng (micropropagators) dung thuat
ngir nhan gidng in vitro va nudi cdy mo thay dbi cho nhau dé chi moi
phuong thirc nhan giéng thyc vat trong diéu kién v tring. Thuat ngit dong
nghia 14 nuéi cdy in vitro (in vitro culture).

Nhan giéng in vitro va nudi cdy mo bat dau bang cic manh cat nho
cua thuc vat, sach vi sinh vat, va dugc nu6i céy vo trung. Thuat nglr dau tién
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ding trong qué trinh nhan gidng 13 explant (miu vat) twong dwong vdi cac
phuong thirc nhan giéng khac 1a cutting (canh giam), layer (canh chiét),
scion (canh ghép) hodc seed (hat).

Nam thuat ngir khac duoc dung dé chi cac loai tai sinh sinh dudng
(vegetative or somatic regeneration) co ban trong nhan gidng in vitro va
nudi cdy mo:

1.1. Nubi cay dinh phan sinh (meristem-tip culture)

Phuong thire nhan gidng bang cach dung cac phan rat nho cua dinh
chdi (shoot-tip) bao gdbm mo phan sinh dinh riéng ré (single apical
meristem) va mam 14 non (young leaf primordia) dé kéo dai chdi (shoot
elongation) ngay sau d6. Kiéu nudi cay nay dugc dung lan dau tién dé lam
sach virus (virus-free) & thuc vat. Néu dung dinh phan sinh khong thé song
sot va tao & mot cach doc 1ap, thi co thé thay thé bang phuong thirc vi ghép
(micrografting).

Thanh cong dién hinh trong phuong thirc nay 14 nhan gidng cac cay
mot 14 mam nhu hoa lan, dira, hué va chubi (protocorm hoac cum chdi)...
hodc cay hai 14 mam nhu khoai tay, ca chua va cic (kéo dai chdi)...

1.2. Sinh san choi nach (axillary shoot proliferation)

Kiéu nudi cay nay str dung chdi cia cac diém sinh truong bén va ngon
noi ma su kéo dai cua chdi tin cung (elongation of terminal shoot) bi kim
ham va sy sinh san chdi nach dugc day manh. Su diéu khién nay cho phép
nhan nhanh duoc cac chdi in vitro (microshoots), 13 cac chdi c6 thé tach ra
va tao 1& in vitro dé hinh thanh cay trong 6ng nghiém (microplants), hoic né
c6 thé duoc cit ra riéng biét tao thanh cac canh gidm in vitro
(microcuttings) dé tao ré bén ngoai in vitro.

Phuong thtrc nay thuong duoc ap dung cho cac dbi tuong hai 14 mam
nhu cc, ca chua, thudc 14...

1.3. Tao chdi bat dinh (adventitious shoot induction)

Loai nudi cdy cho phép hinh thanh cac chdi bat dinh hodc truc tiép
trén mau vat hodc gian tiép tir mo callus, ma md callus nay hinh thanh trén
bé mit vét cit clia mau vat. Hé thong nudi cay nay c6 nhimng yéu cau tuong
tur véi nuodi cdy mo phan sinh dinh, né chi khac vé nguon mau vat va nguén
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géc bt dinh cta cac chdi mdi. Mot s loai mau vat duoce dung nhu 1a doan
than (thuéc 14, cam, chanh, ca chua, bép cai), manh I4 (thuéc 14, ca chua,
bép cai, ca phé, ca cao), cubng 14 (thuy tién), cac bd phan cua hoa (sip lo,
lta my, thude 14), nhanh cu (ho hanh, ho lay on, ho thuy tién), doan mam
(mang tay)...

1.4. Phat sinh co quan (organogenesis)

Thuat ngit nay dung dé mo ta qua trinh tai sinh cac choi hodc/va ré bat
dinh tir cac khdi té bao callus. Qua trinh nay xay ra sau thoi diém ma mau
vat dugc dat vao moi truong nuodi céy va bat diu cam ung tao callus. béi
v6i muc dich nhan gidng in vitro, néu ti sinh duoc cay hoan chinh tryc tiép
tir mau vat nudi cdy ban dau thi khong nhitng nhanh chéng thu dugc cidy ma
céc cdy ciing kha dong nhat vé mit di truyén. Tuy nhién, trong nhiéu trudong
hop mé nudi cdy khong tai sinh cdy ngay ma phat trién thanh khdi callus. Té
bao callus khi cdy chuyén nhiéu lan s& khong 6n dinh vé mit di truyén. Dé
tranh tinh trang d6 nhat thiét phai st dung loai callus vira phat sinh, tic 1a
callus so cap dé tai sinh cay thi hy vong s& thu dugc cay tai sinh dong nhat.

1.5. Phét sinh phdi vo tinh (somatic embryogenesis)

Thuat ngit nay ding cho sy phat trién ctia cic phoi hoan chinh tir cac té
bao sinh dudng dwoc san xuat tir cac ngudn mau vat khac nhau sinh truong
trong nudi cdy in vitro. Thuat ngir twong duong ddi v6i sy phat trién phdi &
thuc vat sinh truong trong diéu kién ty nhién 13 phat sinh phéi hiru tinh (zygotic
embryogenesis) va phat sinh phdi v6 tinh (apomitic embryogenesis). Phéi v
tinh ¢6 cAu tric tuong ty phoi hitu tinh cia thyc vét sinh truong trong diéu kién
tu nhién. Diém khac nhau co ban giira phéi hiru tinh va phoi v tinh 1 phéi hitu
tinh ludn ludn di kém véi ndi nhii 1a co quan dy trit ning luong va chit dinh
dudng phuc vu cho qua trinh nay mam, con & phoi vo tinh hoan toan khéng cé
ndi nhil. Phuong thirc tao phoi vo tinh duge tmg dung rat hiéu qua trong san
xudt hat nhan tao (synthetic seed).

2. Nhdn gidng in Vitro va cdc hé thong nudi cdy mé

Phuong phap nhan giéng in vitro thuc chat 1a mot tién b vuot bac cua
c4c phuong phap nhan giéng vo tinh c6 dién nhu gidm canh, gidm chdi,
chiét, ghép, tach dong... O day gia tri thuc tién cua cac tién bd khoa hoc ky
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thuat 1a d3 bién nhimg phuong thirc ¢6 dién d6 thanh nhimg phuong thirc
hoan toan méi vé chit cho phép giai quyét nhitng kho khin ma phuong
phap cb dién khong thé vuot qua. Vi du: ky thuat giém canh chi c6 thé tmg
dung thanh cong & mot s6 cdy trong nhét dinh, vi rang véi kich thudce 5-20
cm kha ning tao ré phu cua vung md tuong tang gan vét ct hodc kha ning
danh thtrc chdi phu van bi cac ving té bao 1an can va toan bd phan con lai
ctia doan giam khong ché. Néu tién hanh nudi cAdy miu mé véi kich thude 5-
10 mm, tic 14 lam giam thé tich kh6i mo xudng 103 lan thi 16 rang mdi
tuong tac giita cac té bao va cac loai mo s& don gian di rat nhiéu, hiéu qua
tac dong ciia cac bién phap nudi cdy s& phai cao hon. Sau dy la mot sd
phuong thirc nhan giéng in vitro:

2.1. Téi sinh cAy méi tir cac cdu trac sinh dudng
2.1.1. Nudi cdy md phan sinh dinh hay dinh phan sinh

Phuong thirc nay sir dung cac bd phan nho nhét cua dinh chdi hay
dinh sinh trudng (apex) lam mau vat nudi cdy. N6 bao gdm mé phan sinh
dinh va cdc mam 14 non. Khai niém mo phan sinh dinh (ngon) chi dang khi
mau vat dugc tach tir dinh sinh truéng c6 kich thuée trong vong 0,1-0,15
mm tinh tr chop sinh truong. Trong thuc té mau vat duoc tach véi kich
thuéc nhu vay chi khi nio nguoi ta tién hanh nudi cdy véi muc dich lam
sach virus cho cdy trong. Thuong s& gip kho khan 16n trong viée nudi thanh
cbng c&c mo phan sinh dinh riéng ré c6 kich thudc nho nhu vay. Do do,
trong khuén kho nhan gidng in vitro ngudi ta thudng nudi cy ca dinh choi
hodc dinh sinh truong. Pho bién nhét & cac dbi tuong nhu phong lan, dira,
mia, chudi... dinh sinh trudng duogc tach véi kich thude tir 5-10 mm, nghia
14 toan bo mo phan sinh dinh va mot phan mé xung quanh.

Twong quan giira d6 16n ciia chdi nudi cdy, ty 1& song va mirc d6 on
dinh vé& mat di truyén cta chdi duge biéu hién nhu sau: Néu do 1én tang thi
ty 1& song va tinh 6n dinh tang, néu d6 16n giam thi ty 1¢ séng va tinh on
dinh giam. Nhung xét vé hiéu qua kinh té nudi ciy (thé tich binh nudi,
lwong dung dich méi trudng dinh dudng): Néu d6 16n ting thi hiéu qua kinh
té giam, néu do6 16n giam thi hiéu qua kinh té ting. Do d6, phai két hop hai
hoa duoc cac yéu to trén dé tim ra phuong thire 1ay mau t6i uu.
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Mot dinh sinh truéng nuoi céy & diéu kién thich hop s& tao mot hay
nhiéu chdi va mdi chdi s& phat trién thanh mot cdy hoan chinh. Xét vé
ngudn gde cua cac ciy do co ba kha ning:

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

- Cay phat trién tir chdi nach pha ngi.

- Cay phat trién tir chéi méi phat sinh, vi du nudi cay doan tru dudi
mam (hypocotyl) ctia cAy méng cau (Annona squamosa) s& cho xuét hién rat
nhiéu mam (buds) trén mé nudi cdy, mot sé mam sau d6 s& phat trién thanh
chdi (shoots) va trg thanh cdy in vitro hoan chinh (plantlet). Tuy nhién,
thudng khé phan biét duoc chdi pha ngii va chdi phat sinh méi. Cac phuong
thirc phat trién cdy hoan chinh tir dinh sinh truéng nudi cay nhu sau:

- Phat trién ciy truc tiép

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

Mam (dinh sinh truéng) — Choinach— Cay (Hinh 4.1)

mam

Hinh 4.1. Su phat trién cay truc tiép. A: mam khoai tdy. B: sy kéo dai mam
khoai tdy trong nudi cdy va phat sinh chdi nach, cac doan thin mang chdi nach

s€ dugc tach ra va cay chuyén trén cung moi truong dé nhan nhanh.

- Phat trién cAy thong qua giai doan protocorm

Chu yéu gip & cac dbi trong mot 14 mam (monocotyledon) nhu phong
lan, dora, hu¢... Cing mdt luc dinh sinh trudng tao hang loat protocorm
(proembryo) va cac protocorm nay cé thé tiép tuc phan chia thanh cac
protocorm méi hodc phat trién thanh cay hoan chinh. Bang phuong thirc nay
trong mot thoi gian ngan ngudi ta ¢6 thé thu dwoc hang triéu ca thé, vi du
Hoa lan (Orchidaceae):

Dinh sinh truong — Protocorm— Cay (Hinh 4.2)

Nhap mon Cong nghé sinh hoc 98



[DE CUONG CHUO'NG TRINH DAI HOC]

M6 phéan sinh dinh

,;ir Mam &

Binh phan sinh duoc
tach ra dé& nuéi cay

A

Hinh 4.2. Phat trién ciy qua giai doan protocorm. A: dinh sinh truong. B:
Protocorm hinh thanh tir nudi cay dinh sinh trudng.

Céac d6i tuong hoa lan da mang lai hiéu qua kinh té dic biét cao. Sau
nhitng két qua dau tién & chi Cymbidium ciia Morel (1966), dén nay nguoi
ta da thu dugc két qua rat tét & khoang 30 chi khac nhau cta ho nay. So di
nhan gidng vo tinh hoa lan dat duoc thanh cong 16n va duoc ing dung rong
rdi nhu vay 1a vi hoa lan c6 phuong thirc sinh san qua protocorm. Nho ¢
phuong thirc nhan gidng nhanh va ré tién ma hoa lan vén dit tré nén co gia
phai ching va dwoc nhidu nguoi wa chuong. Nhimng thanh cong ¢ ho lan
khong nhitng chi 1a bang chimg ma con mé dudng cho viéc ung dung k¥
thuat nay ddi v6i cac loai cay khac.

Linh vuc tng dung méi day nhat cling da bt dau co két qua 1a cac cay
an qua va cay lam nghiép, trong d6 cé cac cay quy nhu ca phé, tao, 1€,
thong, bd dé... Tong sd cob trén 30 chi khac nhau d3 duoc nudi cdy thanh
cong. Do céc cdy trong rimg va cic cdy an qua la nhitng ciy trong lau nim
nén moi chi phi ban dau trong nhan giéng in vitro déu c6 thé chap nhan
duoc.

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

V& nguyén tic, vi ghép 1 nudi cdy dinh sinh truéng, nhung théng qua
dinh dudng tu nhién ciia gbc ghép. Dinh sinh truong dung lam méc ghép co
kich thudc khoang tir 0,2-0,5 mm dugc tach tir bup non dang sinh trudng
manh cia cdy me truong thanh, gc ghép 1a mam gia méi nay mam tir hat
ctia giéng hoang dai, toan bd ciy ghép dugc nudi dudng trong didu kién éng
nghiém vo trung. Phuong thirc nay thuong dung dé tao ra cac giéng ciy in
qua sach bénh virus nhim cung cip mét ghép va canh chiét dau dong lam
nguyén liéu nhan giéng cho san xuét dai tra. Phuong thirc nay cho phép thu
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duoc cay hoan toan sach bénh va mang dac diém di truyén cua cay me¢ cho
mit ghép.

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

1. Ghép 1én mét cat

Vo
Tugng tang

(

LOi

— 2. Ghép vao vét T-ngugc

Q— 3. Ghép vao 10 trén than

Hinh 4.3. Vi tri mit ghép trong ba Kiéu vi ghép khac nhau

2.1.2. Nubi cdy choi bat dinh (adventitious shoot culture)

Hé thong nudi cdy nay c6 nhiing yéu ciu tuong tu v6i nudi cdy mod
phan sinh dinh, n6 chi khac vé ngudn mau vat va ngudn gdc bat dinh cia
cac chdi méi. Pinh chdi bat dinh méi co thé phat trién hodc truc tiép trén
mau vat hodc gian tiép tir mo callus, ma mo callus nay hinh thanh trén bé
mit vét cat cia mau vat (Hinh 4.4). Mot s6 loai mau vat dugc dung nhu sau:

- Poan théan: thudc 14, cam, chanh, ca chua, bép cai...
- Manh 14: thudc 14, ca chua, bép cai, ca phé, ca cao...
- Cudng l4: thuy tién. ..

- Cac bd phan cuia hoa: sup lo, laa my, thudc 14. ..

- Nhanh cui: ho hanh, ho lay on, ho thuy tién...
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- Poan mam: mang tay...

Hinh 4.4. Tai sinh chdi bat dinh va nhan gidng in vitro cay Hylotelephium
sieboldii. A: Chéi bat dinh. B: Cay in vitro hoan chinh.

Su phat sinh chdi bat dinh truc tiép bat dau bang cac té bao nhu mo
(parenchyma cells) nim & trong biéu bi hodc ngay phia dudi bé mit cia
than; mot s6 té bao ndy trd thanh mo phan sinh va cac tai nho goi 1a thé
phan sinh (meristemoids) phat trién. Cac thé phan sinh nay rd rang c6 ngudn
gdc tir cac té bao don. Tuy nhién, chiéu hudng phan tmg cia thyc vat ciing
tiy thudc vao ndng do phytohormone. Nghién ctru sy tao chdi & mé nudi
cay clia cdy linh sam Douglas cho thay cytokinin (BAP 5 uM) cén thiét cho
su phét sinh choi bat dinh, nhung c¢é ba kiéu phan tmg khac nhau c6 két qua
tiy thudc vao ndng do cua auxin dugc cung cip. Nong do auxin thip (NAA
<5 uM) chi c6 chdi phat trién. Khi ndng d auxin cao hon (NAA 5 uM) I4
mam tao ra ca callus va nhiéu chdi. Khi cung cép chi riéng auxin (NAA =5
uM) thi chi c6 callus dugc tao thanh.

Su phit trién cac chdi bat dinh gian tiép dau tién qua giai doan hinh
thanh callus co so (basal callus) tir cac chdi duge tach trong nudi cdy. Cac
chdi sau d6 phat trién tir ngoai vi md callus va khong c6 quan hé ban dau
v6i cac md c6 mach dan (vascular tissue) ciia mau vat.

2.2. Nhan gidng thong qua giai doan callus

Trong khudn khé ctia myc dich nhan gidng in vitro néu tai sinh duoc
cdy hoan chinh truc tiép tir mau vat nudi cdy ban dau thi khong nhitng
nhanh chéng thu dugc cdy ma cic ciy ciing kha ddng nhit vé& mit di truyén.
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Tuy nhién, trong nhiéu trudng hop mé nudi cdy khong tai sinh cdy ngay ma
phat trién thanh khéi 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 1an s& khong 6n dinh vé mat di
truyén. D¢ tranh tinh trang d6 nhat thiét phai sir dung loai callus vira phét
sinh, ttrc 1a callus so cdp dé tai sinh cay thi hy vong s& thu duoc cy ti sinh
ddng nhat. Thong qua giai doan callus con c¢6 thé thu dugc nhitng ca thé
sach virus nhu truong hop ctia Kehr va Sehaffer (1976) thu dugc ¢ toi.

2.3. Nhan gidng théng qua phat sinh phdi vo tinh-cong nghé hat nhan tao
2.3.1. Ph6i v6 tinh

Mot phuong thirc nhan gidng vo tinh nita 13 tao phoi vo tinh tir té bao
callus. Nam 1958, Street va Reinert 13 hai tac gia ddu tién mé ta sy hinh
thanh phdi vo tinh tir cac té bao don cua ca rdt (Daucus carota). Pén nim
1977, Murashige cho rang phdi v tinh c6 thé trd thanh mot bién phép nhan
giéng in vitro. O mot sd loai, sy phét sinh phdi vo tinh hinh thanh tryc tiép
tir nhitng phoi bt dinh (adventitious embryos) nam trong phoi tim (nucellar
embryos). Pén nay, cong nghé phdi vo tinh duge coi 1a cong nghé rat co
trién vong cho nong nghiép trong thé ky 21.

Phoi vo tinh 13 cic ca thé nhan gidng (propagules) co cuc tinh bat
ngudn tlr cic té bao soma (Hinh 4.6 va 4.7). Chiing rat giéng phoi hiru tinh
(zygotic embryo) & hinh thai, qua trinh phat trién va sinh ly, nhung do
khong phai 1a san pham cua sy thy tinh giita giao tir duc va giao tir cai, va vi
vy khong c6 qua trinh tai to hop di truyén (genetic recombination), cac
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phéi vo tinh c6 ndi dung di truyén giéng hét véi cac té bao soma da sinh ra
chang.

O trudng hop phdi hiru tinh, su két hop giao tir duc va cai cho ra hop
ttr (zygote). Hop tir phan chia nhiéu 1an tao nén phoi hitu tinh c6 céu trac
hai cuc: 1 va ngon. Khi hop tir phat trién, mién sinh trudng ré va mién sinh
truong ngon cung phat trién va cudi cling tao thanh cay hoan chinh, qua cac
giai doan phoi hoc nhu sau:

- Trudng hop cay hai 14 mam:

Dang cau — dang thity 161 — dang c6 14 mam

- Truong hop cay mot 14 mam:

Dang ciu — dang scutellar — dang diép ti€u

Hinh 4.7. Phdi vo tinh ciia chudi (A) va nudi cAy phat trién phdi vo tinh (B)

Nhap mon Cong nghé sinh hoc 103



HO6 tro 6n tap

[DE CUONG CHUO'NG TRINH DAI HOC]

Bang 4.1. Mt s6 ciy trong c6 gia tri kinh té dwoc nhin giéng bing phwong
thirc phat sinh phoi 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 xC. canephora Boxtel et al. (1996)
7 | Eugenia Litz (1984)
8 | Camellia sinensis Ponsamuel et al. (1996)
9 [ Medicago suffructicosa Li et al. (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)

O rét nhiéu cdy, ngudi ta nhan thdy cac té bao dang phan chia vo to

chirc di tao nén callus khi nuéi cdy. Co thé thay ddi hudng phat trién cta
chung dé tao ra cac phdi vo tinh voi cac bude phat sinh hinh thai rat gidng

vé6i truong hop phéi hiru tinh. Piém khac nhau co ban giita phéi hitu tinh va
phoi vo tinh 14 phéi hitu tinh luén luén di kém véi ndi nhii 1a co quan du tri

ning luong va chét dinh dudng phuc vu cho qué trinh nay mam, con & phdi
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v0 tinh hoan toan khéng c6 ndi nhii. Sy khac nhau nay khong chi dang chu
y vé mat khoa hoc ma con 1a mot yéu té rt quan trong trong cong nghé phoi
V0 tinh.

Kha ning tao phéi vo tinh trong nudi cdy mé thuc vat, ngoai cac diéu
kién vat ly, hoa hoc thuén loi cho sy tao phdi, con phu thudc rat 16n vao
loai, vao cac gidng (cultivars), dong (strains) trong cing mot loai. Kha ning
nay dugc ching minh 1a do mdt hodac mot vai gen phu trach. Vi vay, béng
bién phép lai tao c6 thé chuyén kha ning tao phoi vo tinh cao tir cay nay qua
cay khac.

2.3.2. Cong nghé hat nhén tao

Hat nhan tao (artificial seed hodc synthetic seed) la phoi vo tinh boc
trong mot 16p vo polymer nhur agar, agarose, alginate... Trong cau tric ludi
ctia cac 16p vo d6, nude, chat dinh dudng va chit sinh truong duge cung cip
thay cho néi nhii, gitp cho phdi vo tinh c6 thé ndy mam tré thanh ciy hoan
chinh (Hinh 4.8).

cay dich I%Jh} rs%mba@ Ung &uah hﬁc dhiregctor) la tbass bakkhong thé

thay the dibeginning of the regenerative culture.

Do phéi vo tinh ciing c6 thé nay mam va phat trién thanh cdy hoan
chinh, nén k¥ thuat hat nhan tao da duoc nghién ctru va tng dung thanh
cong & nhiéu nude. Hat nhan tao gdm c6 ba phan:

- Ph6i vo tinh
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- Vo boc polymer (alginate)

- Mang ngoai (calcium alginate)

C6 nhiéu loai polymer ti nhién da duoc thir nghiém dung cho cong nghé
phoi vo tinh, trong do alginate dugc coi 1a t6t nhat. Alginate 1a mot polymer
sinh hoc, duoc chiét tir rong bién ma chi yéu 1a cac loai thudc chi Sargassum.
Aliginate do cac phan tir manuronic acid gan véi nhau tao thanh, giong nhu cac
phan tir glucose tao nén cellulose. Pic diém quan trong nhét cua alginate 13
chung ¢ dang hoa tan trong nudc khi két hop véi cic ion hoa tri mot

+ 4+ 2
(monovalent) nhu: Na , K , NH 4 ... va lap tirc chuyén sang dang khong tan
trong nudc khi két hop véi cac ion hoa tri hai (divalent) hoic da hoa trj

(polyvalent) nhu: Ca2+, MgZ+, A|3+,... Néu nhé mét giot dung dich sodium

alginate vao dung dich CaCly thi sodium alginate
& phan dién tich ngoai cua giot s& chuyén hoa ngay thanh calcium alginate
va tao nén mot mang khéng thadm nude hinh thanh cac vién alginate.

2.3.3. Nhan gidng trong cac ndi phan tmg sinh hoc

Trudc day, cic ndi phan tng sinh hoc hay con goi 1a binh 1én men
(fermenter) chu yéu dugc ding cho cong nghé vi sinh. Trén co s& cac thiét
bi do6, v&i mot sb cai tién, nhidu tac gia di nhan gidng thanh cong nhiéu loai
phoi vo tinh va cac thé choi, cum chdi hodc ci nhé.

Phdi v tinh ca phé dugc san xuat thanh cong & Brasil trén cac ndi phan
{mg sinh hoc dung tich tir 2-4 lit. Noi van hanh theo cac nguyén tic ctia mot
binh 1én men (co thé khong dung canh khudy ma chi ding bot khi dé thuc hién
viéc suc khi va truyén nhiét). Mdi mé ¢ thé thu duoc 4-5 tridu phoi vo tinh ca
phé. O Indonesia, cum chdi dira dugc dua vao san xuét thanh cong vai binh 1én
men 10 lit. Piém dang cha y trong cong nghé nay 1a thay vi bom khi vao ndi
phan ung, dich 16ng nuéi cdy (méi trudong méi) duoc bom vao ndi va hit ra
(mdi trudng cil) theo chu ky ngin, nhd vy mé va té bao thuc vat c6 du oxy va
chat dinh dudng dé phat trién manh. Phuong thic nudi cdy nay dugc goi la
nudi cdy thé 6n dinh hoa tinh (chemostat culture).

Cu siéu bi (microtuber) duogc thi trudng qudc té céng nhan 13 dang
khoai tay gidng ciia thé ky 21. C khoai tay siéu bi ¢6 kich thudc bang hodc
nho hon hat ngd, hoan toan sach bénh virus dugc cong ty Microtuber Inc.
(M¥) san xudt trong cic ndi phan tmg 1 cac doan than khoai tdy nhan giéng
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bang nubi cdy mo theo phuong phap kinh dién. Trong ndi phan tng, cac
doan than dugc kich thich ra ré va tao ci nhd. Hién nay, Microtuber Inc. co
thi truong & Bac My va Ha Lan. Nbi phan tmg & hing Microtuber Inc. 13 cac
6ng nhya kin chiu nhiét, duong kinh 15 cm, dai 50 cm, qua trinh tao cu
hoan toan khong can chiéu sang.

Hinh 4.9 mé ta cac phuong thirc phd bién dé phat trién cay hoan chinh
trong nhén gidng in vitro.

Nubi cay % %
phoi .
_—
Nu6i cay
co quan
@ — R

Nudi cay °
callus - . .
Cay trwdng N > > > > A Ca}/ truéng
thanh . thanh maoi

Nu6i cay

a8

Hinh 4.9. Cac phwong thire tao ciay hoan chinh in vitro

3. Cac giai doan trong quy trinh nhan giong vé tinh in vitro
Quy trinh nhan giéng vo tinh in vitro dugc thuc hién theo ba (hodc
bbn) giai doan tily theo cach phan chia clia tig tac gia:
- Cay gy
- Nhan nhanh

- Chuan bi va dua ra ngoai dat

3.1. Giai doan I-cay gay
DPua mau vat tir bén ngoai vao nudi ciy v tring phai didm bao nhiing
yéu cau sau:

- Ty 18 nhiém thap
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- Ty 1é sbng cao

- Tbc @6 sinh truong nhanh

Két qua budc cdy gy nay phu thudc rat nhidu vao cach ldy mau.
Quan trong nhét van 1a dinh sinh trudng, chdi néach, sau do 1a doan hoa tu,
hoa, doan than, manh 14, ré...

Chon ding phuong phap khir tring s& cho ty 18 sbng cao va méi
truong dinh dudng thich hop s& dat dugc toe do sinh trudong nhanh.

Mot sb dang mai truong dinh dudng phd bién:

- Mudi khoang: Theo White (1943), Heller (1953), Murashige va
Skoog (1962) (Bang 4.2).

- Chét hiru co:
+ Puodng saccharose 1-6 %.
+ Vitamin: B1, B6, myo-inositol, nicotinic acid.
+ Amino acid: Arg, Asp, Asp-NHo, Glu, Glu-NHo, Tyr.
+ Phytohormone:
) Nhém auxin: IAA, IBA, NAA, 2,4-D...
' Nhom cytokinin: BAP, kinetin, 2-iP, zeatin...
" Nhém gibberellin: GA.

Tuy theo ting loai, timg bo phan nudi ciy va timg muc dich nudi cay
ma bo sung cac ham lugng va thanh phan phytohormone khéc nhau.

3.2. Giai doan II-nhan nhanh

O giai doan nay nguoi ta méi kich thich tao co quan phu hodc cac cau
truc khac ma tir d6 cay hoan chinh c6 thé phat sinh. Nhirng kha nang tao cay
do la:

- Phat trién chdi nach

- Tao phdi vo tinh

- Tao dinh sinh truéng mai

Trong giai doan nay can nghién ctru cac tac nhan kich thich phan hoa
co quan, dic biét la chdi nhu:
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Bang 4.2. Thanh phin méi treong Murashige va Skoog (1962)

Thanh phan Nong dé Thanh phan Nong do

(mg/L) (mg/L)

1. Cdc nguyén té da

lwong FeS0O4.7H,0 27,8

MgSOg4.7H,0 370 Na,EDTA.2H,0 37,3

KHoPO4 170

KNO3 1900 3. Nguan carbon

NH4NO; 1650 Sucrose 30000

CaCly.2H,0 440

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

luong - Céc vitamin

H3BO3 6,2 Thiamine.HCI 0,5

MnS0O4.4H,0 22,3 Pyridoxine.HCI 0,5

ZnS04.7H0 8,6 Nicotinic acid 0,5

NasMo004.2H,0 0,25 myo-inositol 100

CuS0QOy4.5H,0 0,025

CoCly.6H,0 0,025 - Cdc chat khac

KI 0,83 Glycine 2

- B6 sung t6 hop phytohormone méi (ting cytokinin giam auxin).
Tang ty 18 auxin/cytokinin s& kich thich mé nudi cdy tao ré va nguoc lai s&
kich thich phat sinh choi.

- Tang cuong thoi gian chiéu sang 16 gid/ngay, toi thiéu 1.000 lux.
Trong thyc té nghién ctru, ngudi ta nhan thay kho tach biét anh hudng cua
chu ky chiéu sang khoi anh huéng cia cudng do chiéu sang. Anh sang tim
1a thanh phan quan trong kich thich phan héa manh. Anh sang dé c6 anh
huong gidng cytokinin (cytokinin-like effect), né tao nén su tich liy
cytokinin trong mé ctia mot sé loai, chinh lugng cytokinin niy da gop phan

Nhap mon Cong nghé sinh hoc 109



[DE CUONG CHUONG TRINH DAI HOC]

kich thich qua trinh phat sinh co quan va tao chdi tir nhitng mé nudi cdy in
vitro.

- Bao dam ché d6 nhiét d6 trong khoang 20-30°C. Truong hgp nhitng
loai c6 nguon goc nhi¢t doi, nhi¢t do nuoi cay thich hop vao khoang tir 32-
35°C. Neuoc lai, dbi voi nhimg loai hoa & ving 6n d6i nhiét do thich hop
cho qua trinh tao cum chdi phai <30°C.

Muc tiéu quan trong nhét cua giai doan nay 1a xac dinh dwoc phuong
thirc nhan nhanh nhét bang mdi truong dinh dudng va diéu kién khi hau t6i
thich.

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

bay la giai doan quan trong bao gé)m viéc tao ré, huin luyén thich
nghi véi thay doi nhiét do, d6 am, sy mat nudc, sdu bénh va chuyén tir trang
thai di dudng sang tur dudng hoan toan. Giai doan nay thuong bi bé qua mot
cach thiéu can ct.

Céc nghién ctru vé cdu tric cta l1a khoai tiy nudi cdy in vitro va so
sanh véi 1a cay khoai tdy trong bén ngoai cho thay chung rat khac nhau.
Diéu d6 chimg to phai tién hanh thich nghi dan dan cay nhan giéng in vitro
v6i diéu kién ty nhién. Qua trinh thich nghi ¢ day phai dwoc hiéu 1a qua
trinh thay doi nhimg dic diém sinh 1y va giai phau ctia ban than cy non do.
Thoi gian tdi thiéu cho sy thich nghi 1a 2-3 tuan, trong thdi gian nay cdy
phai dugc chim séc va bao bé trude nhimng yéu té bat loi sau:

- Mt nudc nhanh 1am cho cay bi héo kho.

- Nhiém vi khuan va ndm gay nén hién tuong théi nhiin.

- Chay 14 do ning.

4, Nhan giong in vitro va viéc str dung giong wu thé lai
Trong chin nudi, viée sir dung giéng vat nudi mang wu thé lai & thé hé
F1 da tro thanh bién phép ting nang suat quan trong bac nhét.

O nganh trong trot, gidng uu thé lai méi chi duoc tng dung & mot sd
ddi tuong nhu: ngd, ca chua, lua, cai dau, bép cai, hanh tdy, mang tay, va
dic biét 1a cac gidng hoa...
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St dung uu thé lai khong nhing 1am ting ning suat tir 20-40%, ma
gidng lai con c6 dic diém 1a rit dong déu so voi gidng bd me. Tinh dong
déu cua giéng 1a tién d& quan trong cho san xuit theo phuong thirc cong
nghiép. O stp-lo ching han, phuong thirc san xuat cong nghiép doi hoi phai
thu hoach toan bo dién tich bing co gidi vao mot thoi diém. Piéu nay chi
dugc thyc hién khi str dung giéng wu thé lai F1. Néu dung giéng thuan
ching theo phwong thire tw phéi thi khéng dam bao, vi & cac giéng rau ho
cai (Brassicaceae) thuong xuét hién hién tuong bét tu thu. Vi vay, phuong
phap nhan gidng va bao quan giéng trong 6ng nghiém ddi vi mot sd giéng
rau va giéng hoa c6 mot ¥ nghia kinh té cao.

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

5. Nhan giéng in vitro va cac dic diém khong di truyén

Bén canh nhiing dic diém di truyén ¢ thuc vat nguoi ta con phat hién
dugc hang loat dic diém (hinh thai va sinh 1y) khong di truyén, d6 1a cac
dic diém epigenetic. Qu4 trinh nhan giéng in vitro c6 anh hudng téi cac dic
diém khong di truyén nay.

5.1. Hién tuong cac dic diém epigenetic dugc luu lai

Nghién ciru nhan giéng vo tinh vé cay Phyllanthus amarys (cay ché
dé) cho théy:

Phyllanthus 13 mot loai cdy cé c6 than thang dung va canh ngang
giéng 14 kép nhung lai ¢ nach 14 va c6 hoa cho nén van tam coi nhu canh
ngang. L4 & than dimg xép theo kiéu xoan ¢, nhung & canh ngang 1a tuong
dbi so le.

O nach 14 c6 canh ngang, chdi nach phat trién manh thanh canh thang
dung nhu than. Néu cat canh ngang dé wom thi s& thu duoc canh ngang dai
hang mét. Canh ngang phat trién v6 han theo mot chuong trinh “ngang”
dinh trudc. Néu wom canh thang thi s& thu dugc ciy thing dimg. Nhu viy,
md phén sinh cta canh khac mo phéan sinh cua than va khi nhan giéng vo
tinh cac bd phan khac nhau s& thu duoc cac dang ciy khac nhau. O ddy mé
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phan sinh dinh diéu khién m6 phan sinh canh phat trién theo huéng 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 cia céac
té bao khac (twong ty nhu & dong vat). Hién twong diéu khién hudng phat
trién nay c6 mot y nghia thuc tién rat lon.

Céc cay ca phé va ca cao cung cé dic diém xép canh twong ty nhu
vay, do d6 khi tién hanh nhan gidng v tinh cac loai cAy nay phai chi y dén
hién twong diéu khién hudng phat trién nhu & Phyllanthus.

5.2. Hién tuong cac dic diém epigenetic khong luu lai

Nhan giéng vo tinh in vitro gidng dira Cayen khong gai thong qua
phan chia protocorm nguoi ta thu dugc mot ty 1& dang ké cac ca thé c6 gai.

Binh thuong trong k¥ thuat trong dira nguoi ta st dung hom dira co
kich thudc kha 16n 15-30 cm. Pic diém khong gai dd dugc chuong trinh
hoa trong cac dot co kich thude 16n nhu vy va vuon dira trong nhu vy déu
khong ¢ gai. Vi sao khi tach dinh sinh trudng va nudi cay thanh protocorm
va cay dtra non thi gai lai xut hién.

C6 thé ¢ giai doan sinh 1y sém cta protocorm va qué trinh nudi ciy
dinh sinh truéng phan 1ap, mo phan sinh cia nhitng cay dira non tuong lai
da duoc giai phong mot phan khoi anh huong cua t chirc diéu khién va vi
thé chung phat trién tu do theo dic diém co gai cla thé hé xa xwa. Hién
tuong twong tu ching ta cling bat gip ¢ trudng hop cay cam khong gai. Khi
gieo hat hodc nudi cdy phoi vo tinh tir mo phdi tim s& thu dugc nhitng ca
thé c6 gai.

Hién nay, van dé nay dang duoc quan tim vi mot sé dic tinh chéng
chiu nhu chiu min, chiu bénh, chiu lanh van thuong 1a nhimng dic tinh
epigenetic va liéu thong qua nhan giéng in vitro cac dic tinh d6 c6 con dugc
gitr lai hay khong.

II1. Cdc ky thudt chuyén gen & thwc vit
Chuyén gen 1a k¥ thuat stir dung DNA tinh khiét dé dua va, o¢ hé hay
té bao khac va theo dai bidu hién cua thong tin di truyén méi nay. Pé

chuyén gen vao t€ bao vit chu mgt cach hiéu qua, cac cau tric di truyén can
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duoe thiét ké thich hop cho su hgp nhét va biéu hién ctia cac gen ngoai lai.
Céu trac di truvén phai mang motgen chi thi chon loc (selectable marker
gene:gen mi hoéa mot protein khir déc cua héa chit bd sung trong moi
truong nudi uay, cho phcp sinh trudng wu tién clia cac t& bao c6 DNA ngoai
lal duge hop nhét) hozc sang loc (screenable marker gene: €0 ma héa mot

protem cho két qua trong san pham song sot HhO’ dé cd thé xac dinh té bao
bién nap thé hién gen)dé nhén biét hidu qua chuyén gen

M@t cau triic di truyén ¢, ban bao gdm. inp 1y kKhoi dong (promoter),

gen ma hoa ’ -structure gene) va
trinh tu két thuc (terminator). Cac gen ma héa c6 thé duge dua vao mod thuc
viit nho vao céc plasmid vector | Haj promoter chu yéu thudng duoc st dung
cho bién nap gen ¢ thuc véat la : promoter CaMV 35S (cauliflower mosaic
virus) thich hop cho si biéu hién cia DNA ngoai lai & cdy hai 14 mam va
promoter ubiquitin ctia ngd thich hgp cho sy biéu hién manh cia DNA
ngoai lai & cdy mot 14 mam.

Cac mau vét (cac bd phan cia ciy hodc md) thich hop nhat cho
chuyén gen la nhimg mau vét doi hoi thoi gian nuoi cdy trude va sau khi
chuyén gen ngan nhét. Nhiéu nghién ctru cho thdy thoi gian kéo dai ciia mod
nudi cdy thudng tao ra cac dot bién di truyén lam mét kha ning tai sinh cia
cic cdy duge chuyén gen. Cic miu vat duge st dung trong chuyén gen
thudng 1a: protoplast. phdi non hodc callus ¢6 ngudn gde tir hat (lia mi), cac
md nudi cdy phat sinh cym chdi, try ph(")i (¢6 ngudn gbe tir cac hat non hoéc
hat gia), va mo phan sinh & cdy hai 14 mam (legumes bong...). Trong mot sb
truong hop, embryogenic
culture) cling ¢é thé thuc hién dugc, ching han & cac loai ting bach. cac loai
cdy an qua va mot so loai khac

Céc phuong phap chuyén gen ¢ thé bi hodc khong bi gidi han bai cac
genotype khac nhau cia thuc vat. Tuy thuéc vao muc dich tmg dung, co thé
thiét ké cac phuong thirc chuyén nap thich hgp cho timg genotype. Trong
nhiing nghién ctru co ban, ngudi ta thudng tap trung tim hiéu vé ciu tric va
chtre ndng cua cac gen chuyén nap khao sit cac promoter va cac co ché
phan tir & thire vat dé c6 thé chuyén gen thanh cong vao cac loai khac nhau.
Cac thi nghiém chuyén gen déu tién di st dung Agrobacterium tumefaciens
dé dua vao cay thude 14 cac gen khang khang sinh. Agrobacterium 12 vat
truyén hitu hiéu dé dwa cac DNA ngoai lai vao trong cac loai thugc ho ca
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(Solanaceac), nhung & mdt sd cay trong khac quan trong hon viée sir dung
nd con gap nhiéu han ché. Tr& ngai Ién nhét 1a tinh dac trung vit chu cua
Agrobacterium, mze di nhitno tidn ha odn div 43 cha nhén Ymo dana thanh
cong trén mot s gidng cay trong. Sw phét trién cua cac phuong phdp tai
sinh cay hoan chinh tir callus va protoplast da m¢ ra mgt huong méi cho
uong ngh¢ di truyen thwe vat thong qua cac phwong phap chuyén gen truc
tiép. Nhor su phat trién ciia phuong phép ban gen-dwa trén co s¢ tang gia tde
cua cac hat kim loai ning mang nguyén lidu di truyén vao trong mé thuc
vityige chuyén gen o cac loai cdy trong di gap nhidu thuan loi hon. Cac
phuong phap chuyén nap khac ciing c¢6 hidu qua déi véi tmg truomg hop
dic biét, nhung kha nang ¢ng dung rdng rdi ctia chiing bi han ché. Ching
han, phuong phép chuyén gen vao té bao bang xung dién (electroporation),
phuong phép xtr Iy hoa hoc biang PEG (polyethylene glycol), phwong phap
vi tiém (microinjection) dua DNA ngoai lai tryge tiép vao té bao, phwong
phéap ding silicon carbide lac vai t& bao ¢é tac dung nhu cac miii kim nho
gitip DNA bén ngoai xdm nhap vao bén trong té bao. phwong phép siéu am.
phuong phép chuyén gen qua dng phan...

Mac du hién nay viéc chuvén gen da duoc tién hanh ¢ nhiéu loai
nhung van con gip nhiéu kho khan Hai
nhan 6 then chét thic day su phat trlén cua cong nghé gen ¢ thyc vit bac
cao la: cac phuwong phap tai sinh cay hoan chinh tir nhing t& bao chuyen nap
va cac phuong phap dwa DNA ngoai lai vao cac loai thwe vat khac nhau.
Muén chuyén mét gen thanh cong can phai ching minh hidu qua cua
phuong phép chuyén nap, nhung d6i khi cac loai duoc nghién ctru hodc
khéng thé tai sinh duoe cdy tir cac md khong phan héa. hoac ¢o thé tai sinh
nhung sau do kho phat trién thanh cay hoan chinh. Do d6, hai nhan t§ néi
trén thudmg duoc nghién ciru phat trién song SONZ  C¢ nhidu phuong phéap
chuyén gen khac nhau & thuc vat, nhung & day chi trinh bay mgt vai phuong
phép chu yéu:

1. Chuyén gen gian ti€p thong qua Agrobacterium
1.1. Vi khuan Agrobacterium

Agrobacterium tumefaciens va Agrobacterium rhizogenes 1a hai loai
vi khuan gay bénh cho thue vat duge st dung nhu cac vector tu nhién dé
mang cc gen ngoai lai vio mé va té bao thue vat. A. tumefaciens co chira
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mét plasmid 16n kich thu6e khoang 200 kb goi la Ti_plasmid (tymor
inducing plasmid)chinh 13 tic nhan giy bénh cho ciy.Khi cay bi nhiém A,
tumefaciens qua cac vét thuong, biéu hién bénh rd nhit 1a cac khoi u duoc
hinh thanh & ngay chd 1ay nhiém. Sy hinh thanh khéi u sau dé ¢ thé tiép
tuc ma khong can thiét phai co su hién dién cua vi khuan. Kha nang nay ¢
dudc do A tumefaciens da chuyén mét doan DNA ctia Ti_pjasmid (T-DNA)
xdm nhdp vao hé gen cua cay bi bénh.

1.2. Ti-plasmid
Trong thé gigi dong-thue vat déu tén tai cac thé plasmid, do 1a cac
vong DNA tr sinh san doc lap. O vi khuan va dong._thue vat plasmid lién
quan t6i yéu td gioi tinh cia t& bao. dén kha nang chéng chiu cac loai khang
sinh... Dac diém quan trong cta plasmid 13 ching ¢6 thé lién két vao nhiém
sac thé nhung cling c6 thé tdn tai bén ngoai nhiém sic thé mot cach doc 1ap.
Cac plasmid cua pgropacterium duoc sir dung vao cong ngh¢ gen

thye vat ¢ hai dang vector gjs va trans. P4y 1a hai dang vector rat thuan loi dé
tai td hop gen ngoai lai va chuyén vao té bao thuc vat. Dang cis chi sir dung Ti-
plasmid va té bao vat chii 1a Agrobacterium tumefaciens ma khéng co su tham
gia clia cac plasmid va vi khuan khac. Ving T-DNA ciia Ti-plasmid dugc thiét
ké lai dé gin nhiing gen ngoai lai mong mudn, cac phan con lai ctia Ti-plasmid
van dugc giit nguyén. Agrobacterium tumefaciens dugc dung lam té bao vat
chii ¢é nhan 1én nhiéu ban sao cua Ti-plasmid va chuyén gen. Dang trans hay
binary 1a dang sir dung hai hay nhiéu loai plasmid va vi khuan cung lac, vi du:
vi khuan E. coli va Agrobacterium, plasmid trong truong hop nay thich Gmg véi
ca E. coli va Agrobacterium. Trudc tién, plasmid cua E. coli chira doan T-DNA
dugc gidi han boi bo phai (right border-RB) va bo trai (left border-LB) mang
gen ngoai lai dugc thiét ké va nhan 1én trong vi khuan E. coli. Tiép dén plasmid
mang gen ngoai lai dugc chuyén nap vao vi khuan Agrobacterium nho mot
helper plasmid thuc hién su tiép hop thong qua qué trinh giao phdi bo ba
(triparental matting). Vi khuan Agrobacterium da mang sin mot loai plasmid
khac chtra vung vir (virulence region) c6 chirc nang quan trong trong qua trinh
chuyén gen ngoai lai. Su ton tai song song hai plasmid nay da twong tac 1an
nhau trong viéc chuyén gen vao té bao thuc vat. Nhu vy, gen ngoai lai va viing
DNA
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gitip qua trinh chuyén gen (vung vir) khong nam trén cing mot plasmid nén
hé chuyén gen nay duogc goi 1a hé trans.

1.3. Vung T-DNA

Ving TDNA dugc nghién ciru rat k§.D6 la mdt doan DNA ¢ kich
thudc 25kb trong do chia gen ma hoa cho sinh tong hop auxin, cytokinin,
opine la cic gen giy khdi u(oncogenes). Trong Ti_plasmid vi trf cua T.
DNA duogc gigi han bang RB va LB.Ngoai T DNA trén Ti plasmid con ¢6
cac vung DNA maé hoa cho vi¢e tai sinh plasmid (replication), cho kha ning
lay nhiém va ticp hop (vung vir), cho viée tiéu hoa opine (opine catabolism)
(Hinh 4 10),

Trong cac vung DNA cua Ti plasmid ngoai T pNA duoe nghién ctru
nhiéu hon ca 1a vung DNA phu trach kha niing 1y nhiém con goi la ving
vir.S4n phim hoat dong cua cac gen ndm trong viing vir dudi tac dong kich

thich ctia cac hop chat phenol tiét ra tir vét thuong 1a mét loat cac proteln
dac hiéu nhu VirE2, virB, virD, virD2, virCl...

vét thuong & cac cay chu thich hop (hau hét 1a cay hai 14 mam). kich thich
san sinh ra cdc doan T_-DNA bao boc che ché cac doan DNA nay va gitip
chung tiép cén vai hé gen cua cay chu mot cach an toan.

Khi cay nhiém A. tumefaciens,do T-DNA nap vao trong hé gen cua
cdy chu bét dau hoat dong va san sinh ra auxin, cytokinin va opine, toan bd
sinh trudng cla cdy bi ri loan, cac t& bao phan chia vo to chite va tao ra cic
khéi u. Opine duoc vi khuin st dung phu m(f)t_v loai “thitc an™ nhd gen
chuyén hoa opine trén Ti_plasmid.Co ché 1dy nhiém cua 5 rhizogenes aéi
voi cdy hai 1& mam cling twong tynhung trong viing T_.DNA cua A,
rhizogenes chi cé gen san sinh ra auxin, vi thé su thay déi hinh thai chinh
cta thue vat 1a chiing tao ra rét nhiéu ré to (hairy roots) khi bi nhiém bénh_

Trén thye té bénh ciy, Agrobacterium chi gay hai & cdy hai 14 mam, vi

) " -DNA vao h¢ gen cdc cdy hai
14 mam. G?m day, nhiéu tac gia da chimg minh khi nhiém vi khuan, cac cay
mot 14 mam ciing ¢6 thé san xudt opine va co thé khai thac kha ning bién
nap gen cua Agrobacterjum VA cdy mot la mam
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T-DNA
A

cytokinin
BG trai opine B phai

vir
chuyén héa opine

B T-DNA
BG trai BY phai
vir
chuyén héa opine

ori

C T-DNA

BG trai B phal

vir

Hinh 4.10. Bin dé cua cic dang Ti-plasmid. A: dang ty nhién ban du, B: dang
cis, C: dang trans.

1.4.Chuyén DNA ngoai lai vao té baova md thue vit nhd Agrobacterium
tumefaciens

Co ché giy bénh cua cac Agrobacterium 1a sau khi xdm nhidm vao té
bao, ' - uyén ciia té bao thue vat, dan
dén su r6i loan cac chit sinh trudmg noi sinh, tao ra khoi u(truong hop A
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tumefaciens)hodc ré to(truong hop A rhizogenes)-Khé‘ ning chuyén gen
nay da duoc khai thac dé chuyén gen ngoai lai vao b may di truyén cua té
bao thye vat theo y muon

pé gén T-DNA vao té bao thuc vat, dau tién vi khuin A. tumefaciens
phai tiép xuc voi thanh té bao thuc vat bi ton thuong. Qua trinh nay dugc
thuc hién nho cac gen chvA va chvB. Gen chvB ma hoéa mot protein lién
quan dén hinh thanh B-1,2 glucan mach vong, trong khi d6 gen chvA xéc
dinh mdt protein van chuyén, dinh vi & mang trong cua té bao vi khuan.
Protein van chuyén gitp van chuyén B-1,2 glucan vao khoang giita thanh té
bao va mang sinh chat. B-1,2 glucan giir vai trd quan trong dé vi khuan
Agrobacterium tiép xuc v6i thanh té bao thuc vat. Néu khong c6 su tiép xuc
nay, sé& khong cé sy din truyén T-DNA.

Céc san pham protein cua vung Vir ¢6 tac dung cho viéc dan truyén T-
DNA tir vi khuan vao té bao thuc vat. Cac loai protein dé rat can thiét cho
qua trinh cit T-DNA khoi Ti-plasmid, cam tng thay d6i mang té bao thuc
vat ma chung tiép xuc, tham gia di chuyén phan T-DNA qua mang vi khuan
t61 té bao chét cua té bao thuc vat, van chuyén téi nhan rdi cubi cung xam
nhap vao genome cua cay chu.

Thuc chit chi riéng T-DNA cua Ti-plasmid dugc chuyén vao genome
té bao thyc vat, ma khong con phan nao khac. Qué trinh din truyén chi do
san pham cua cac gen vir (ving vir) va gen chv quyét dinh ma khong lién
quan dén cac gen khac trén T-DNA. Tuy nhién, chudi DNA 25 bp (RB va
LB cta T-DNA) c6 vai trd 13 vi tri cam tng cho cac san pham cua to hop
cac gen vung vir, dic biét 13 protein tir gen VirE mang chiing dan truyén vao
té bao thuc vat. Chung hoat dong nhu cac tin hi¢u nhan biét va khai dong
qué trinh dan truyén. Trudc hét gen VirA trong t6 hop gen ving vir dugc
phosphoryl héa nho tac dong cta cac hop chit phenol nhu acetosyringone
giai phong ra tir cac té bao thuc vat ton thuong. San pham ciia qua trinh nay
lai tiép tuc phosphoryl hoa gen VirG. San pham ciia gen VirG lién tiép lam
hoat hoa toan bd cac gen vir con lai, ma hai gen cudi cung duoc hoat hoa la
gen virB va virE. Trudc do, khi gen virD duoc hoat héa, san phim cta no
cam Ung nhan biét RB va LB cta T-DNA va lam dut phan T-DNA ra khoi
DNA cua Ti-plasmid thanh cac soi don. Pong thoi qua trinh phosphoryl hoa
nay ciing lam thay ddi thim xuat mang té bao thuc vat, mang té bao bi mém
ra va bi thing. Céc soi don T-DNA duoc gin vao protein do gen VirE tong
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hop va dich chuyén vé phia mang té bao vi khuan. Ngay sau d6, soi T-DNA
duoc truot tir vi khudn vao té bao thuc vat. Cau ndi chinh 1a sy tiép hop
(conjugation) giita hai t& bao do cam mg san phim gen virB ma thanh. Khi
T-DNA di dugc chuyén giao vao té bao thuc vat, ching nhanh chéng hop
nhit (integration) trong genome té bao thyc vat duoc on dinh va di truyén
nhu céc gen binh thuong khac (Hinh 4.11).

vung vir

N ([

T-DNA

Hgp nhat clia T-DNA

Sy cam U'ng
cla cac gen vir

Sgi T-DNA va T-DNA—Y
cac protein Vir

Nhiém sdc thé

Nhéan

Thanh t€ bao

Agrobacterium Té€ bao thuc vat

Hinh 4.11. Phwong thirc chuyén T-DNA vao genome ciia thuc vat

2. Cac gen chi thi chon loc va gen chi thi sang loc

Cac gen chi thj chon loc chung nhat ma hoa céc protein khur doc cac
nhan t6 e ché trao d6i chit nhu cac khang sinh hodc chat diét ¢o
(herbicide). Cac gen chi thi sang loc thuomg dugce st dung la cac gen B-
glucuronidase (gus”Y), luciferase va gan ddy hon la gen ma héa protein phat
huynh quang mau xanh lyc (&reen fluorescent) ciza sira,

Bing cac phuong phap sinh hoc phan tir cé thé tao ra cac cdu tric
DNA plasmid, trong dé ngoai cac promoter, cic gen cua vi khuin
Agrobacterium gitip cho DNA plasmid pin duoc vao bd gen thue vat, gen
ngoal lai can chuyén vao...con co cac gen gitp phan ldp ra té bao hodc md
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Cac gen duoc ldp ghép vao DNA

thi nghiém. cua plasmid v&i mue dich nay

duoc goi 1a gen chi thi chon loc hay gen chi thi sang loc.

Gen chi thi chon lgc thudng ding nhat 1a cac gen ma hoa cho mot sb
enzyme chi ¢6 trong vi khuan ¢ didu kién ty nhién ma khong cé trong gidi
thue vat. Sau khi chuyén gen, néu thdy enzyme vi khuén hoat dong thi c6
thé suy ra la toan bod DNA plasmid da dugce gan vao bd gen cua thuce vat va

gen ngoai lai ma ta can chuyén da tro thanh mot bo phan ctia bo may di
truyén thye vat

Céc gen chi thi thuong ding nhét 1a cée gen: gus A, npt 11, lux, cat,
nos va bar (Bang 4.3),

- Gen npt 11. Gen ma héa cho neomycin phosphotransferase day la
mot enzyme vi sinh vat ¢6 khoi luong phan tir khoang 25 kD, xtc tac cho
phan ung phosphoryl héa mot sé khang sinh gdc aminoglycoside nhur
neomycin, kanamycin va G148. Trong phan 1ing nay, nhém y phosphate cua
ATP duoc gin vao phan tir chat khang sinh 1am né tré nén bat hoat do ngan
tror sur lién két ctia khang sinh véi ribosome.

- Gen bar. Gen bar 12 tén goi cia gen mi hoa cho enzyme
phosphinothricin acetyltransferase (PAT), ¢6 téc dung lam mét doc tinh cia
phosphinothricin (PPT). 14 hoat chét chinh cua thude trir ¢6 nhur Bialaphos
va Basta, Gen bar dugc tao dong dau tién tr mot dong vi khudn
Streptomyces hygroscopicus. Phuong phap don glan nhat dé klem tra su ¢o
mit cua gen pgr 1a phuong phap truc tiép. Mo,
duge dit trén moi trudmg ¢o cac ndong dd phosphinothricin khac nhau (hodc
cac thude trir ¢o twong Gng) va so sanh sinh truong cia mé. t& bao hodc cay
ddi chtmg dat trén cting mdi trudmg.

- Gen gus A. Gen ma héa cho sinh tong hop enzymef.
glucuronidase. 3
glucuronidase 12 mgdt hydrolase xtic tdc cho sy phan giai cacf.
glucuronide, san pham phan giai c6 mau xanh cham dic trung, d& nhan biét.
B glucuronide thudng ding nhét trong phan Gng dé nhan biét su ton tai cua
A 1a X Gluc(3 bromo 4 chloro 3 indolyl B D glucuronide). Dungdich X
Gluc khéng mau dudi tac dong cua enzymef glucuronidase sé
chuyén sang mau xanh cham.

- Gen lacZ. Gen ma héa cho enzyme B- galactosidase c6 khéi lwgng
phén tir 116 kD. Gen lacZ & E. coliduoc dung rat pho bién trong cong nghé
gen va da ¢ sdn cac hé théng phuong phap kiém tra rat nhay v&i thube thi
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X_Gal St tdn tai hoat dong cua 1acZ trong t& bao thue vat d3 duge khang
dinh. Vi vay trude khi kiém tra su ¢é mit cia gen lacZ ngoai lai can phai
bt hoat gen |acZ ndi sinh bang glutaraldehyde

Bing 4.3. Hé th(’ing cic gen chi thi chon lge va cic gen chi thi sang lgc

A. Mt s6 gen chi thi chon loc

Ky hiéu Enzyme tuong ting Chét diing dé chon loc
gen

npt I Neomycin phosphotransferase Kanamycin

hyg Hygromycin phosphotransferase Hygromycin

gent Gentamycin acetyl transferase Gentamycin

aat Streptomycin phosphotransferase Streptomycin

bleo Enzyme khang bleomycin Bleomycin

bar Phosphinothricin acetyltransferase | Phosphinothricin

bxn Bromoxynil nitrilase Bromoxynil

B. Mot s6 gen chi thi sang loc

Ky hiéu Enzyme tuong (rng Chat dung dé phat hién
gen

gus A B-glucuronidase X-Gluc

lacz [-galactosidase X-Gal

luc Luciferase dom dém Lumis Phos

lux Luciferase vi khuan Lumi Phos

cat Chloramphenicol acetyltransferase | Chloramphenicol danh dau

nos Nopaline synthase Nopaline

- Gen cat. Puoc phan lap va tao dong tir dong vi khuén Tn9, 1a gen
gy kha ning khang chloramphenicol ¢ vi khuan n6i chung. Gen cat da
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duoc dung rong rai trong cong nghé gen dong vat va thuc vat vi né6 ma hoa
cho enzyme chloramphenicol acetyltransferase (CAT). Enzyme nay xUc tac
phan tng acetyl hoa hai vi tri trén phan tir chloramphenicol va 1am n6 bat
hoat.

3. Chuyén gen bang vi dan

Day la phuong phap hién dang duge st dung phd bién tai cac phong
thi nghiém cong nghé sinh hoc thuc vt & trong nude va trén thé gidi.
Phuong phap nay duoc dé xuat 1an dau tién vao nam 1987, nguyén ly cta nd
1a sir dung céc vién dan c6 kich thude hién vi, ¢6 ty trong cao dé dat gia tde
cao xuyén qua vo va mang t& bao, dua 16p DNA boc ngoai tiép cin vai bo
may di truyén cua t¢ bao_

Hat tungsten hogc vang co dudong kinh 11510 1 duge dung lam vi dan

(microprojectile). Vi dan dugce tron véi DNA theo mét ty 1€ thich hgp cuing
vGi cac chat phu gia va sau khi két tuia DNA bao quanh vi dan, hdn hop
dugce 1am kho tlén trén mot dia kim loai mong kich thuée ,05-08cm.Dia
kim loai duoc gan vao ddu mét vién dan 1én (macroprOJectlle) vira khit véi
nong cua sing bin gen (gene gun) (Hinh 4.12)
(bombardement) (Hinh 4.13). Thuong dan 1én 1am bing nhira hodc bong
nén hay cac vat lidu nhe. Khi bén, ap suat hoi ddy vién dan 16n di véi toe do
cao. Ra khoi dau nong, mot ludi thép min can vién dan lon lai, nhung cac vi
dan van tiép tuc qu¥ dao véi gia tbe 16n dén dich va xuyén vao té bao. Mot
ty 1¢ nhat dinh DNA ngoai lai hdi nhap véi DNA té bao va bicu hién, thyc
hién qua trinh bién nap gen

Vi dan L6 théng hoi  Ludi chén vién dan I6n

Kim hda /\ /
=)
O
m| \

Mo hodc té bao thuc vat

Budng nap thudc sing
Vién dan I6n

Hinh 4.12.50 dd sing bin gen
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HO tro 6n tap

Thubc sing

Hinh 4.13. Thao tic chuyén gen biang phuong thirc di bom

4.Cac &rng dung ctia cong nghé chuyén gen
4.1. Mot sb két qua budce dau

Ung dung ctia cac ky thuat chuyén gen trong cong ngh¢ sinh hoc thuc
vét c6 mot tiém nang rat 16n, vuot qua cac tién bod ky thuat quan trong trong
cudc cach mang san xuét nong nghiép trude day. N6 chi méat bén nim cho
su phat trién thuong mai cac cdy trong chuyén gen & Bic My va dat téi 52%
d6i voi dau tuong, 30% vai ngd, va 9% cho ca hai loai bong va canola (nim
1999) cung véi viéc ting san luong trén nhiéu loai cdy trong chuyén gen
khac nhu: lta, lha my, lha mach, laa mién, mia, ci cai duong, ca chua,
khoai tay, huéng duong, dau phung, du du, cac loai cAy gb va cic loai ciy
hoa nhu cam chuéng... Trong sb 27,8 triéu hecta cdy trong chuyén gen
dugc canh tac trong nam 1998, thi 74% duoc trong & My, 15% Argentina,
10% & Canada va 1% ¢ Uc. Céc tinh trang chuyén gen duoc tip trung chi
yéu 1a chdng chiu chét diét c6 (71%), khang con tring (28%) va 1% cho cac
tinh trang khac.

Céc cay chuyén gen dang dugc thuong mai héa hién nay 1a thé hé dau
tién ctia cac ciy trong chuyén gen, va ba thé hé cay trong chuyén gen c6 thé
duoc du doan trudce 1a :

- Thé hé thw nhét. Céc tinh trang san xuat (vi du chéng chiu chét diét
co, khang bénh/con trung).
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- Thé hé thir hai. Cac gen xép thanh chong cho nhiéu tinh trang (vi
du t6 hop cia cac gen khang bénh cong véi cac tinh trang chét lugng).

- Thé hé thi ba. Cac tinh trang khac nhau duoc dap tung cho viée sir
dung dac biét cudi cung (vi du thuc phém, soi, nhién liéu, diu nhon, nhya,
duoc pham va cac nguyén lidu thd cho cac qua trinh cong nghiép).

Viéc san xudt cac cdy trong chuyén gen thé hé thir hai dang tién trién.
Tuy nhién, dé hudng tdi cac loi ich tiém tang cia cong nghé sinh hoc thuc
vat chuyén gen, c6 nhiéu nhan t§ bd sung can xem xét bao gébm: sy kiém
soat cong nghé sinh hoc, s¢ hitu tri tu¢, an toan thuc phém, sur chép nhan
clia cOng d@)ng, tinh chat gy di ing, nhan hiéu, sy chon lya, moéi truong, sy
phan biét ctia cac san phidm chuyén gen va mau dich qudc té. TAm quan
trong ¢ day la viéc ung dung va cac loi ich tiém tang cua cac ky thuat
chuyén gen. Trong khi moi k¥ thuat dang phat trién, thi muc dich can dat
duoc 1a t6i da céac loi ich va giam thiéu céac rui ro.

4‘2.T1'iér1 vong va huéng phat trién

Trong nhitng nim qua, cic phuong phap chuyén gen ¢ thuc vat bac
cao da ¢o rat nhiéu tién bd. Hién nay, cac phong thi nghiém cong nghé gen
dang bét tay vao viéc cai thién c¢6 ¥ nghia cho mot s6 loai cdy trong nhd céc
cong cu ciia sinh hoc & bao va sinh hoc phén tir. Trong mdt vai truomg hop
dac biét (dau tuong, lua, ngo va bong) cac phuong phap chuyén gen bi gidi
han boi genotype. Mét sb cac cay trong quan trong can thiét cho nhu cau str
dung ctia ngudi dan & cac nude dang phat trién hién it duge chu y.

Cong nghé di truyén thue vat la mot bude ngodt quyét dinh. Mot sb
cay trong quan trong d3 dugce chuyén gen: mot vai van dé k¥ thuat van dang
con tdn tai, nhung chung dang dan dan duge giai quyét. Dé co két qua cén
phai thay dbi dan sang mét pham vi khac, nhu 1a phat hién va tao dong cac
gen mang céc tinh trang da gen (multigenic traits). Mot didu khong thé quén
12 v4n d& nhén thirc cua xd hdi va du bdo nguy co tic dong xdu dén méi
truomg do cac san pham ¢6 ngudn gbe tir cong nghé DNA tai t6 hop mang
lai. Hién nay, cong nghé chuyén gen dang duoc quan tdm hon théng qua céc
qu¥ tai tro ctia cic co quan qudc t& nhu 1a chuong trinh Rockefeller
Foundation (M%), va van dé dang dwoc thao ludn nhiéu 1a can thiét xac dinh
phuong thie tot nhat dé chuvén cac lgi ich do cong nghé chuyén gen mang
lai dén cac nude dang phat trién_
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Cay chuyén gen dau tién thu duge vao déu thap nién19gg Piéu nay
cho phép nhan xét ring méi chi hon hai thip nién, cic cong cu cia cong
nghé DNA tai td hop va sinh hoc t& bao d3 gitip ich rat nhiéu cho cdc nha
tao giéng thue vat. Viéc lya chon phuong thirc str dung cac cay trémg thu
duoc tir cong nghé DNA tai 16 hop cé thé cung cap thém ngudn tai nguyén
méi cho cong nghiép va nguoi tiéu dung. nhu vay cé thé mo rong co so kinh
té & ca céc nwde cong nghiép 1an cac nude dang phat trién.

5. Cong nghé di truyén trong khang chat diét co

U'c tinh khoang 10% tong san lugng luong thuc hiang nam trén thé
gidi bi mat mat do co dai, mic du di tiéu ton khoang 10 ty USD va st dung
trén 100 loai hoéa chit khac nhau dé diét trir. Hon nita, dung thude diét co
dai van bi han ché vi nhiéu loai thudc khong phan bi¢t dugce co dai va cay
trong. Glyphosate (phosphonomethyl glycine) 1a mét loai thudc diét duoc
nhiéu loai ¢6 dai nhung ching ciing ¢6 thé lam chét cay trong. Vi vay, néu
tao duoc cac gidng cdy chuyén gen chdng chiu duge glyphosate thi né sé
dugc dung pho bién dé diét co. Mot trong nhiing hudng nghién ciu 1a
chuyén gen san xuit du thira 5-enolopyruvyl-shikimate-3-phosphatase
(EPSP), mdt enzyme bi trc ché boi thude diét co glyphosate. Nghia 1a néu
cdy san xudt dugc nhiéu enzyme EPSP chung c6 thé chéng chiu duoc
glyphosate.

Chét diét co 1a phuong phap dugc chon lua dé kiém soat co dai trong
hau hét cac hé thong néng nghiép quy mé 16n. Chung dong mot vai tro quan
trong trong viéc ting san luong cdy trong bang cach giam thiéu sy canh
tranh gitra cay trong v6i co dai vé khong gian, anh sang, nudc va chat dinh
dudng. Co dai ciing c6 thé hoat ddng nhur mot ngudn cung cép cic tac nhan
gay bénh cho ciy trong.

Do céc gen khang chét diét co cling 1a cac gen chi thi chon loc hi¢u
qua trong trong trot, nén déy la tinh trang chuyén gen dau tién dugc san xuét
va thuong mai héa, va cac thir (variety) chong chiu chat diét co van dang 1a
céc cay trong chuyén gen sinh trudng rong rii nhét.

Dua trén co s& hodc 1a su biéu hién cua gen khong man cam chat diét
c0, su thoai bién cua chit diét co hodc sy biéu hién manh cta san phém gen
dich cua chat diét c6, ma tinh khang dugc chuyén gen thich hop trong mot
pham vi rong cac chét diét ¢ nhu 2,4-D, glyphosate, glufosinate,

Nhdp mon Cong nghé sinh hoc 125



[DE CUONG CHUONG TRINH DAI HOC]

protoporphyrinogen oxidase inhibitors, imidazalonones, chlorsulfuron/
sulfonylureas, bromoxynil, triazines va isoxazoles.

Hién nay, c6 nhiing bang chimg t6t cho thiy chang nhimg khong ting
str dung cua cac chat diét co, ma su diéu chinh cac cdy trong chuyén gen
khang chét diét c6 duoc cung cdp cho nong dan dd cho két qua giam sur
dung glyphosate t&i 33% trén cac gidng ddu twong Roundup Ready, va giam
sir dung glufosinate khoang 20% ddi voi giéng canola Liberty Link.

6.Cong nghé di truyén trong Khang sau-bénh
6.1. Khang con trung

St dung hoa chat dé phong trir siu bo con tring vira dét tién vira tac
dong xau dén moi truong. Cac ciy trong nhu bong, ngd va khoai tdy chuyén
gen dang duoc sinh truong thuong mai biéu hién doc t6 cua Bacillus
thuringiensis (Bt) dé tao ra tinh khang ddi véi cic con tring nhom nhai-
nghién (chewing insects). B. thuringiensis tong hop cac proteins-endotoxin
tinh thé dugc ma hoa bai cac gen Cry. Khi con tring dn vao bung, céc
prototoxins bi dut giy trong da day kiém ctia con tring dé tao thanh doc té
hoat dong. Céc lién két nay tao ra cic receptor dic trung trong cic té bao
biéu m6 rudt 1am thanh cac 16 chan 1ong va cudi ciing 1a gay chét con trung.
Mot sb wu diém cua doc to Bt nhu sau

- Tinh dic hiéu, moi protein Cry chi hoat dong chéng lai mot hoac
mat vai loai con trung.

- Su da dang, nhiéu protein Cry khac nhau da dugc nhan biét.

- Céc anh huong khong bat 1oi hodc bi giam da dugc xac nhan trén céac
con trung khong phai dich hodc cac dich thu tur nhién cta con trung.

- Bgc tinh véi dong vat co vu la rat thép.

- C6 thé thoai bién d& dang.

Két qua nghién ctru cho thay diém mau chét 1a gen chiu trach nhiém
téng hop protein tinh thé trir sdu cta vi khudn B. thuringiensis ching
kurstaki, chua dic biét biéu hién rd & cay trong. Dé ning cao hiéu qua cia
doc td, cac nha nghién ciru di cit bot gen chi dé tong hop phan protein co
hoat tinh chtra doc t6 ma khong can cac phan gen phu khac. Gen Cry dugc
cit bot da biéu hién tong hop protein gip 500 1an so voi gen tu nhién. Hién
nay, hon 40 gen khac nhau mang tinh khang con tring da duoc hop nhét
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trong cay trong chuyén gen véi mot vai gidng da duge thuong mai hoa & cac
nuoc khac nhau nhu My va Uc.

Dua ra loi ich cua cac doc td cua Bt ddi voi su kiém soat con trung,
cac phuong thirc quan ly khac nhau phai dugc chap nhan dé lam cham sy
phat trién cua tinh khang con trung doi voi Bt. Nhitng cai d6 bao gom :

- B tri cac vang bén canh trong cdy bong khong chuyén gen Bt 1am
noi tru an dé giam ap luc chon loc hudng téi viée khang con trung.

- Trién khai cac gen khang con trung khac nhau (vi du: protease
inhibitors).

- Dung céc loai doc t6 Bt cho cac receptors dich khac nhau.

- Dung cac promoter khac nhau dé diéu chinh sy biéu hién cua cac gen
Bt.

- Dung cac promoter dic trung mo (tissue-specific promoter) nhu thé
con trung c6 thé an ma khong ton hai dén kinh té trén cac b phan it quan
trong cua thuc vat.

C6 cac hudng khac dé phat trién tinh khang con trung cho cay chuyén
gen dya trén co sd: protease inhibitors, ccamylase, lectins, chitinases,
cholesterol oxidase, cac virus cua coOn trung dugc tao dong, tryptophan
decarboxylase, anti-chymotrypsin, anti-elastace, nhan t0 ¢ ché trypsin
tuyén tuy cua bo va nhan to trc ché 14 lach.

6.2. Khang cac virus thyuc vat

Céc virus gdy ra nhiing thiét hai dang ké trong hau hét cac cay trong
lwong thuc va cay cho soi trén pham vi thé gidi. Nhidu phuong thirc dugc
str dung dé kiém soat sy xdm nhiém virus bao gdm cac xir 1y hoa hoc dé giét
cac vector virus, chuyén vao cdy trong cic gen khang tu nhién tir cac loai
lién quan, sir dung chan doan va chi din dé dam bao nhan giéng cac vat liéu
khoi dAu sach virus (vi du: hat, cu...). Tuy nhién, sy phat trién chinh da khai
thac tinh khang xuat phat tir cac tac nhan gy bénh, vi du sir dung cac trinh
tur xudt phat tir virus duoc biéu hién trong cac ciy chuyén gen dé cung cap
tinh khang d6i voi cac virus thuc vat. Huéng nay dua trén co sé cac nghién
ctru vé& su gdy nhiém (inoculation) hay xdm nhidm (infection) & thuc vat
khoi ddu véi cac ching virus nhe cung cdp su bao vé chdng lai su giy
nhiém tiép theo vdi cing loai ching virus hodc cac virus lién quan gan giii.
Tinh khang bat ngudn tir tic nhan gy bénh nhu vy doi hoi su chuyén nap
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gen thuc vat voi céc trinh tu XUAt phat tur virus; tinh khang vat chu xuét hién
cho két qua tir hai co ché khac nhau: (1) su bao vé dugc dan xép bai su biéu
hi€n cua cac protein virus tuy nhién hodc bién dbi (vi du protein vo,
replicase, va replicase khiém khuyét), va (2) su bao vé duoc dan xép & mirc
d6 phién ma (“RNA-mediated resistance”), doi hoi sy phién ma cia RNA
hoidc tir cac chudi hoan chinh hodc tirng phan xuit phat tir virus dich (bao
gdm cac gen cho protein vo, replicase, replicase khiém khuyét, protease,
protein van dong...).

Truong hop cac phan tir 1am nén tang cho tinh khéng xuét phat tir
virus 14 dbi tugng ctia nghién ctru chuyén sau. Co sé ciia tinh khang virus
duoc sa“ip dat boi RNA (RNA-mediated) va sy im ldng cia cac gen hau dich
ma c6 kha nang twong ty, phan anh cic hoat dong co ban trong trong cac té
bao thyc vat dé phat hién, bat hoat va dao thai cic DNA hodc cac RNA
ngoai lai. Vi du: cac gen ndi sinh cua thyc vat dugc chén vao virus nhu
PVX c6 thé biéu hién im ling ctia gen ndi sinh ctia thuc vat.

Dé tao gidng cy trong chdng chiu virus, hién nay c¢6 cac hudng:

- Béao vé chéo.

- St dung RNA v¢ tinh.

- St dung enzyme replicase.

6.2.1. Bao vé chéo

La bién phéap loi dung hién twong 16p vé protein ciia virus thir nhat da
can trd sy xAm nhép cua virus tha hai, nghia 13 cho cAy nhiém loai virus ¢
ddc lyc vira phai s€ chéng duogc sy xam nhiém cua virus c6 doc luc cao hon.
Pé tang cuong kha ning biéu hién gen protein vé ngudi ta gin thém vao
dudi phan promoter 35S tir virus kham sup lo (CaMV) va dua vao genome
cdy trong nho hé théng Ti-plasmid ctia Agrobacterium. Thanh céng dau tién
theo huéng nay 1a khang bénh virus kham thudc 12 (TMV) ¢ ciy thudc 14,
nho sy biéu hién gen cp. Thi nghiém ddng rudng dau tién vé cdy ca chua
biéu hién gen cp khang bénh TMV tién hanh nim 1987 tai My va cho két
qua khang bénh cao. Sau d6 hang loat két qua ching t6 gen cp c6 hiéu luc
d6i voi tat ca cac loai virus gdy bénh & 20 loai cdy khac nhau ké ca cac loai
cdy trong nhu ca chua (1987), dua hau (1987), lua (1990), khoai tiy (1989,
1990), cti cai duong. .. Qua hang loat thi nghiém dong ruéng, Bo Nong
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nghiép My di cong nhan gidng qubc gia cho giéng bi xanh (Freedom 1)
khang virus (1995). Cac giéng khoai tay, dua chudt, ca chua chdng bénh
virus di va dang dugc tiép tuc cong nhan.

6.2.2. Su dung RNA v¢ tinh

Trong mdt s6 quan thé virus co cac thuc thé gidng virus chira cac phan
tr RNA nho hon goi 1a RNA vé tinh (sattelite RNA). RNA vé tinh duong
nhu khéng mé hoa cho bt ctr protein nao nhung duoc nhan 1én nhd enzyme
ctia RNA tir virus binh thuong va hop thanh céc tiéu phan gidng virus c6 vo
protein. Mot s6 RNA vé tinh c6 thé Gtc ché rit manh sy nhan ban cta virus
binh thudong. ¢cDNA tir RNA vé tinh dugc tong hop véi sy tham gia cia
promoter 35S CaMV rdi dua vao ciy thong qua hé thong Ti-plasmid cta
Agrobacterium. Cac cdy dugc chuyén gen kiéu nay thé hién tinh khang
virus thubc 14 va virus kham dua chudt kha tét. Tuy nhién, so v&i tinh khang
theo phuong phép bao vé chéo, tinh khang nay kho dat hon vi phéi can ndng
dd virus rat cao. Bén canh do, nguoi ta van lo ngai dé xdy ra hién tugng dot
bién tir phan tr RNA vé tinh thanh mot loai giy doc cho chinh cay chi.

6.2.3. St dung enzyme replicase

Replicase 1a enzyme tham gia qué trinh tong hop nucleic acid cia
virus, hoat héa cho su nhan 1én cia DNA hodc RNA theo co ché bd sung.
Cay trong chong virus ciing c¢6 thé duoc tao ra bang chuyén cac gen
replicase v6i nhiéu doan bi bién d6i hodc bi cit bét, két qua cho thdy khang
virus réat cao. Vi du, thudc 14 theo phuong phap chuyén gen da biéu hién gen
replicase bi cat bt cho kha ning khang virus kham thudc 1a rat tot (1990).
Hién nay, van chua thanh cong véi enzyme replicase cua virus kham tir co
alfalfa d6i véi bénh virus kham thubc 1a. Protoplast dai mach dugc chuyén
gen replicase tur virus kham brome cling chua khang dugc bénh nay ¢ dai
mach. Tuy thé, tir khi tim thiy hudng tng dung gen replicase, ngudi ta van
dang hy vong vao hudng nay.

6.3. Khang cic bénh ndm
Nam bénh gay hai cdy trong rat nang, nhat 1a & cic nudc nhiét déi co

dd am cao. Cai tao giong chong nam hai dua trén nguyén ly dua gen ma hoa
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mot loai enzyme nao do6 co6 tac dung uc ché truc tiép hoac gian tiép dén su
phat trién cta nAm hai. Enzyme 1am thoai hoa cac thanh phan chinh cua vo
té bao nam chitin va p-1,3 glucan 13 loai dang duoc chu y. Khi co gen
chitinase chuyén vao, cdy thudc 14 chuyén gen di ting cuong hoat tinh
chéng nidm hai. Sy biéu hién dong thoi cua ca hai gen chitinase va glucanase
trong thudc 14 1am cho cdy c6 tinh khang ndm hai cao hon cdy c6 mot gen
ddc lap. Cling tuong tu, ca chua cho tinh khang nim Fusarium cao hon hin,
sau khi duoc chuyén giao ca hai gen noi trén.

Protein e ché ribosome (ribosome inhibitive protein, RIP) ciing biéu
hién tinh khang ndm kha quan. Cay thudc 14 cho tinh khang ndm rét tot, khi
cdy dugc chuyén giao dong thoi gen RIP va chitinase.

6.4. Khang cac bénh vi khuan

Dbi v6i vi khuan, hudng nghién ctru tao giébng cong nghé sinh hoc
m&i bat dau. Vé co ban c6 ba hudng :

- Dung gen mé hoa enzyme lam thoai hoa thanh té bao vi khuan, vi du
gen lysozyme tir cic ngudn té bao dong vat hodc gen lysozyme tir thuc
khuan thé T4 dua vao cay thudc 14 va khoai tdy. Cac gen nay biéu hién rat
cao hoat tinh lysozyme va céc té bao c¢6 kha nang phong trir vi khuan
Erwina carotovora rét tot.

- Gen m4 hda -thionin-cystein dugc chuyén giao sang ciy thudc 1a
cling phong ngira dugc vi khuan Pseudomonas syringae.

- CAy gen san xuét protein lam giam doc té cua vi khuan, 1a huéng co
nhiéu htra hen. Cac gen nay chu yéu san xuat cac loai enzyme phan huy doc
t ciia vi khuan, do vay vO hi¢u hoa tac hai cia chung.

IV. San xudt cdc dwoc liéu sinh hoc

1. Cac hop chat tw nhién

Thuce vat 13 ngudn cung cdp cac hop chét hoa hoc ding lam duoc licu
rit co gia tri. Nhitng san pham nay, duoc biét nhu 1a cac chét trao ddi thu
cap (secondary metabolites), thuong duoc san xudt véi mot lugng rat nho
(dang vét) trong thuc vat va khong c¢6 chic niang trao dbi chat rd rang.
Chung dudng nhu 13 san pham cua cac phan Gmg hoa hoc cua thuc vat voi
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moai truong chung quanh, 1a su thich nghi voi stress cia moi truong hodc 1a
su bao vé hoa hoc chéng lai vi sinh vat va dong vat.

Pé san xuét cac san phém tha cép tur thuc vat, cac mo thuc vat ngoai
sinh tir cdy hoan chinh dwoc nudi cdy dich huyén phu (suspension culture)
trong diéu kién vo tring (Hinh 4.14). Co s6 cua ki thut nudi cdy mé thuc
vét dua trén tinh toan thé hoa sinh (biochemical totipotency) duy nhét cua té
bao thuc vat. Nhiéu san pham trao d6i chat c6 thé dugc san xut tir nudi cay
dich huyén phu c6 chat lugng cao hon trong cdy hoan chinh. C6 nhiéu bang
chimg cho thiy c6 mdi quan hé nguoc (feedback) giira tbc do sinh truong va
san xuét cac chat thir cap. Khi toc do sinh trudng cao, cac qua trinh so cp
ctia t& bao 1a phan chia té bao va san xuat sinh khéi té bao. Trong pha tinh,
khi su sinh truong giam dén mirc ti thiéu, sy san xudt va tich lity cac chat
thir cap sé tang 1én.

Hinh 4.14. Nudi ciy té bao dich huyén phi thye vat trong hé 1én men 100 L
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Céc chit trao d6i thir cAp hay con goi 13 cac chit thir cip c6 thé xép
trong ba nhom chinh: alkaloid, tinh dau va glycoside.

Céc alkaloid c6 dang tinh thé 13 cic hop chét chira nitrogen, ¢ thé
duogc tach chiét bang cach dung dung dich acid. Alkaloid ¢ hoat tinh sinh
ly trén tat ca dong vat va dugc st dung trong cong nghiép duoc. Ho alkaloid
bao gom: codein, nicotine, caffeine va morphine. Céc tinh dau chira hdn hop
terpenoid va dugc st dung nhu la chdt mui, chit thom va dung moi.
Glycoside bao gdm cac phenolic, tanin va flavonoid, saponin va céc
cyanogenic glycoside, mot sb trong chung dugc sir dung lam chat nhudm,
cac chat mui thuc phdm va duoc pham.

1.1. Céc alkaloid

Nguoi ta ciing ¢6 thé thu duge cac chit nhu caffein tir nudi ciy té bao
cay Coffea arabica, betalain trong callus ct cai duong, berberin tir té bao
cay Coptis japonica (lodi ciy nay phai trong tir 4-6 ndim méi thu duoc ham
luong dang ké berberin trong ré, so véi ham luong nay c6 thé thu dugc sau
4 tuan bang phuong phap nudi cay té bao)... Nhitng chat nay duoc st dung
rong rai trong cong nghiép huong li€u va trong y hoc.

Chét reserpine c6 tac dung chira bénh cao huyét ap va cac bénh rdi
loan tuan hoan ciing duogc san xuat bang phuong phap nudi ciy té bao ciy
Rauwolfia serpentina. Nudi cdy té bao cua cdy niy trong 30 ngay & hé 1én
men quy md 16n c6 thé san xuit dugc 3.500 kg reserpine, tuong duong véi
lwong hang nam ciia ca thé gisi thu duoc tir & cay do.

Céc nha nghién ctru thude to hop duogc phim Gibageigy (Based, Thuy
S7) dé san xudt duogc loai alkaloid 1a scopolamine tir t& bao cay Hyoscyanus
aegypticus nudi cdy trong hé 1én men khong co canh khudy. Bang cach chon
loc cac dong té bao cao san nhd ki thuat dot bién té bao tran, bién di don
dong va k¥ thuat gen, nguoi ta da ting dugc san lugng scopolamine 1én gap
hang ngan lan.

Nhidu nghién ctru cho thdy nudi ciy callus va t& bao cua cay
Catharanthus roseus c6 ham lugng serpentin ngang véi cay dugc li€u binh
thuong. Mot sb nghién ctu di phan lap duoc cac dong té bao
Cantharanthus san xuat serpentin va ajmalacine tir nudi cdy in vitro. Bing
loai méi truong san xuat dic biét nguoi ta da dua dugc san luong alkaloid
ctia hai dong té bao tét nhat 1én mot mirc cao hon nita, trong d6 mot dong
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tao dugc 162 mg/L serpentin, con dong kia tao dugoc 72 mg/L serpentin
cung voi 264 mg/L ajmalacine. M1 day nguoi ta da hoan thi¢n dugc cong
nghé nudi ciy té bao cua cay Catharanthus roseus dé san xuét viblastine va
vincristine 1a hai chat khang ung thu rAt manh, hién dang c6 nhu cAu rat cao
vi ching dugc sir dung dé chita ung thu mau.

Sikuli va cs (1997) sau khi gay nhiém cdy Datura stramonium véi
Agrobacterium rhizogenes di nhan thidy ham luong hyoscyamine ¢ ré dat
cuc dai sau 6 tuan nudi cdy <100 mg/L.

1.2. Céc steroid

Trong linh vyc steroid va chuyén hoa steroid, cac dong té bao c6 ning
suit cao da duoc Kaul va cs dé cap dén tir naim 1969. Ho d nudi cdy thanh
cong té bao cua cay Dioscorea deltoidea dé san xuét diosgenin, 14 nguyén
lidu tho chu yéu dé san xuat cic steroid chéng thy thai va cac hormone
tuyén thuong than.

Qué trinh chuyén hoa cic hop chét glycoside tim (cardiac) bang nuodi
cdy té bao cua cdy Digitalis lanata ciing di dugc nghién ctru. Ngudi ta nhan
thdy, mic du cac té bao Digitalis ngimg san xuit glycoside tim nhung chiing
van c6 kha niing hydroxyd hoa digitoxin & nguyén tir 12C dé tao ra digoxin.
Digoxin 1a mot hop chét c¢6 y nghia y hoc 16n hon digitoxin. Qua trinh
hydroxyd héa xay ra trong nudi cdy té bao rat nhanh va rat hiéu qua khi dua
vao moi truong nudi cay chat -methyl-digitoxin. Sau 18 ngay, nguoi ta da
thu dugc 4 g -methyl-digitoxin trong métfbinh nudi dung tich 20 L.

1.3. M6t sb chat khac

Thi du dién hinh nhét 1a cong ngh¢ san Xuét shikonin, mot loai sdc td
d6 c6 kha nang diét khuan, co trong ré cia cay Lithospermum erythrorhizon.
Binh thudng shikonin tich liiy khong nhiéu trong ré. Tuy nhién, cac nha
khoa hoc Nhat di tao dugc dong té bao ré cay Lithospermum cé kha ning
tich lity dén 15% shikonin va da hoan chinh céng nghé nudi cay té bao san
xuat shikonin. Cong nghé nay cho phép trong mét chu ky nudi ciy thu
hoach t6i 5 kg hoat chét va gitip giam rat nhiéu gia thanh cta shikonin.
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Ham luong twong dbi cao cua ubiquinone-10 dugc tim thiy trong té
bao thudc 14 nudi cy in vitro va cia L-dopa trong méi truong nudi ciy té
bao Mucuma pruriens. Nudi cdy té bao cua cdy Panax pseudoginseng di
cho ham luwong saponin kha cao. Nudi cdy té bao cua cay Glycyrrhiza
glabra da thu duoc ham luong glycyrrhizin tir 3-4% khi lwong kho.

Ham luong chit thir cp cao nhat dugc tim thiy trong nudi cy té bao
ctia cdy Coleus blumei d6 1a chét rosmarinic acid chiém 13-15% khéi luong
khd trong chu ky nudi 13 ngay, 16n gip 5 1an so véi ham luong trong cay
trong & diéu kién ty nhién. Trong nhitng nim 1980, ngudi ta cling di san
xudt rat co hiéu qua ginsengoside 1a hoat chét chii yéu ciia nhan sim Panax
ginseng. Cac anthraquinone 1a mot nhom cac san pham ty nhién quan trong
¢6 & vi khuan, ndm, dia y va thuc vat bac cao c6 cac hoat tinh sinh hoc nhu:
khang khuan, khang nim, giam huyét ap, giam dau, chdng sét rét, chdng
oxy héa, khang bénh bach cdu va cac chic ning dot bién. O thuc vat bac
cao, ching da dugc tim thdy o rat nhiéu ho thuc vat khac nhau, chang han
Rubiaceae, Rhamnaceae, Polygonaceae, Leguminosae... Nudi cdy té bao cac
loai ctia ho Rubiaceae da cho phép thu dugc mdt lugng 16n anthraquinone
tham chi trong mot s6 truong hop dd vuot qua ham lugng anthraquinone &
cay bd me.

2. Cac protein tai to hop

Protein tai t6 hop (protein ngoai lai) 1a protein ty nhién dugc bién d6i
bang cong nghé DNA tai to hop nham nang cao hodc thay ddi hoat tinh cua
chung. Nubi ciy té bao thuc vat da duogc sir dung dé san xuét cac san pham
tw nhién cach day hon 20 nim va gin ddy hon ching dugc ding dé san xuét
céc protein tai t6 hop. Céc té bao thuc vat rat thich hop cho cac nguyén liéu
tai to hop do chiing cé thé sinh truong trén méi truong tuong dbi don gian
khong can b sung protein. Néu protein ngoai lai dwoc san xuat trong nudi
cdy té bao va duoc tiét ra trong mdi truong, nhidu hon phan dugc tich liy
trong té bao, thi viéc thu hoi va tinh sach san phém c6 thé dugce tién hanh
ma khong c6 nhiéu protein nhidm ban. Céc protein c6 ngudn gbc thuc vat an
toan cho ngudi hon cac protein co6 ngudn gdc tir té bao dong vat boi vi cac
chat nhidm ban va virus thuc vat khong phai 13 tic nhan gy bénh & nguoi.
Ngoai ra, nuoi céy té bao thuc vat cling 1a mot cong cu thyc nghiém thuan
loi cho viéc khao sat su san xuat protein ngoai lai trong cdy hoan chinh.
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Bang 4.4. San xuét cAc protein tii t6 hop bing nudi ciy té bao thue vat

Protein Loai thuc vat
Hormone sinh trudng ¢ nguoi Nicotiana tabacum
Albumin huyét thanh nguoi N. tabacum, Solanum tuberosum
Nhan t6 sinh truéng biéu mo & nguoi N. tabacum
Nhan t6 sinh truéng & ca hoi N. tabacum
a-interferon nguoi Oryza sativa
Hirudin (chéng déng méau) N. tabacum
Erythorpoetin N. tabacum
a and  haemoglobin nguoi N. tabacum
Human muscarinic cholinergic receptors | N. tabacum
GM-CSF chuét N. tabacum
Interleukin-2 va Interleukin-4 N. tabacum
Alkalinephosphatase nhau thai nguoi N. tabacum
al-antitrypsin nguoi O. sativa
Hormone sinh trudng nguoi N. tabacum
GM-CSF nguoi N. tabacum, O. sativa

Thuc vat chuyén gen hién nay dugc xem la hé théng san xut rat kinh té
cho viéc san xut cac protein ngoai lai nhu khang thé, enzyme va hormone. San
XUAt thuong mai mot sb protein cua vi khuan va dong vat da dugc tién hanh
bang thyc vat. Yéu té quan trong anh huong dén hiéu qua kinh té cia san xuat
protein dua trén co s¢ thuc vat 1a hi¢u suét cla protein ngoai lai hodc nf‘mg do
ctia san pham dugc tich liy trong sinh khdi. Theo d6, nguoi ta da chi y cai
thién sy biéu hién gen ngoai lai trong ciy chuyén gen thong qua viéc phat trién
cac promoter tot hon, chon loc cac dong chuyén gen 6n dinh, va trc ché gen im
lang (silence gene). Tuy nhién, mot yéu t6
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quan trong 13 sy dut giy protein ngoai lai di 1am giam néng d6 cta san
pham chure ning trong mé thuc vat sau khi cac phan tir duoc tong hop va lip
rap. Su dut gdy protein ngoai lai d 1am ban san pham véi cac doan protein
mat hoat tinh, va ngudi ta cling gip kho khén khi loai bo cac protein dit giy
nay trong cac hoat dong thu hdi protein chirc ning ¢ san xuit quy mo 1on.
Tim hiéu chi tiét vé vi tri va co ché cua su dat gay O ndi va ngoai bao 1a rat
can thiét dé co thé phat trién phuwong phéap sao cho giam thiéu duoc sy ton
that protein sau dich ma.

3. Vaccine thwc pham (edible vaccine)

Cho dén thoi gian gan day ngudi ta van sir dung vaccine song nhurgc
doc 1am khang nguyén kich thich tao khang thé can thiét trong co thé ngudi
va vat nudi. Vaccine kiéu ndy c6 mot so han ché nhu: c6 kha ning quay tro
lai dang doc hodc hoat luc cia né giam khé nhanh trong co thé nguoi va vat
nudi. Hién nay, nho cong nghé DNA tai t6 hop nguoi ta di san xuét duoc
protein vo cia mot s6 loai virus nhu virus bénh 1& moém long mong, bénh
dai va viém gan B. Tuy nhién, vaccine dugc san xuat theo cac phuong phap
trén c6 gia thanh cao, diéu kién bao quan va van chuyén nghiém ngit, can
c6 k¥ thuat vién dé tién hanh tiém chiing.

Vaccine thuc pham 1a mot mé hinh 1y tudng cho cac nudc dang phat
trién, vi nd giap khéc phuc dugc cac khé khan noi trén cia vaccine dugce san
xuét theo phuong phap truyén théng hoic DNA tai t6 hop. Nguyén 1y co
ban cua qua trinh nay la chuyén mot loai gen dac bi¢t 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
thong qua in udng (dudi dang twoi séng khong nau chin, néu khong s& lam
mét hoat tinh khang nguyén), h¢ thong mién dich ciia nguoi s& ty dong sinh
ra khang thé dé chong lai khang nguyén. Nhu vay la di thay viéc tiém
chung vaccine bang viéc dn nhitng hoa qua hodc rau xanh c6 khang nguyén.

Vaccine thuc phém c6 mot sé wu diém sau: gia thanh ré, on dinh, dé
san xuét trén quy mo 16n, d& quan 1y, khong can tinh sach, bao quan lau, dé
vén chuyén. ..

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

- San xuét vaccine chong bénh infectious bursan desease virus (IBDV)
& ga trong co Arabidopsis chuyén gen.
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- Chuyén gen orf2 cuia virus gdy bénh viém gan E vao cay ca chua, va
cay Pichia pastoris.

- San xuét vaccine viém gan B trong cay chudi chuyén gen, cay
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 duong rudt vao khoai tay.

- Chuyén gen ctb (cholera toxin B subunit) gdy bénh ta cua vi khuan
Vibrio cholerae va gen Itb vao cy thudc 14...

RNA gay bénh s&i
A: Chon khang nguyén lam
vaccine va xac dinh trinh tw
ma héa

Virus s@i

\ Hemagglutinin (H) protein

Vector mang gen cua protein H

) B: Chuyén trinh tw ma hoa vao
- / Agrobacterium vector (plasmid) va bién nap vao

‘ ’Plasmid Agrobacterium
/ anh 14 C: Bdng nudi cy
Agrobacterium va mé thwc vat

: D: Tai sinh cay hoan chinh tw
R — cac té bao dwoc chuyén gen va
phan tich sy biéu hién cta khang

- nguyén bang Western blot

Cay chuy&n gen Phan tich Western blot d& xac
‘ dinh sy hién dién cla protein H

E: Xac dinh kha nang sinh mién
dich khang nguyén trong dong vat
mo hinh

Tiém Cho an Nghién ctru & dong

vat linh trwéng

Hinh 4.15. M hinh phat trién vaccine thwe phim
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Mot nghién ctiru di dugce cong bd gan ddy trong linh vuc san xut
vaccine tu thuc vat, do la gay mién dich trong co thé nguoi béng vaccine
thure phém dé diéu tri bénh viém gan B. Loai cay tré)ng duogc st dung dé
chuyén gen viém gan B 1dn nay 1a khoai tdy. Ngudi ta hy vong rang khi n
loai khoai tdy ndy, chit khang nguyén s& gdy ra mot phan tng mién dich
nhe trong co thé nguoi. Tu do, co thé nguoi s€ tao ra chit mién dich c4 thé
d6i voi can bénh 14y nhiém viém gan B. 42 nhan vién cham séc sitc khoe &
d6 tudi 25-58 da tham gia vao cudc nghién ctiru. Trong d6, 33 ngudi dugc
chi dinh an khoai tiy chuyén gen ma khong c6 ta duoc, mot chat 1am ting
kha ning phan Gng mién dich. Chuan d6 khing nguyén khang virus viém
gan B trong huyét thanh duoc do trong mot sb lan nhét dinh mdi ngay. Két
qué cho thay dbi voi nhitng nguoi dn khoai tiy khong chuyén gen cac chuan
d6 khong tang, trong khi d6 19 trong s6 33 ngudi an khoai tdy chuyén gen
thi chuan do tang 57,6%, trong khi vaccine hién c6 trén thi truong co tac
dung t6i 90% d6i twong, ké ca khi co chira chat ta dugc.
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