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Tém tit. Ngb (Zea Mays L.,) 12 mét trong 3 ciy ngil cde quan trong (lda mi, lda nudce, ngd) cua
thé gidi. Phuo’ng phap bién nap gen thong qua vi khuan dit Agrobacterium zumefaczens véi uu
diém 12 it tdn kém, dé& 4p dung trén cic dbi twgng cy tréng nén phuwong phdp ndy rit phit hop voi
diéu kién cua cdc nu6e dang phat trién nhu Viét Nam.

1. Ba chuyén thanh cong gen khang su CrylAc théng qua vi khudn Agrobacterium tumefaciens

vao dong ngd HRY nhap noi.

2. Pid budc diu danh gid su biéu hién cta gen bién nap bing phuong phap PCR va phuong phdp
danh gid ciy chuyén gen dugc trong trong nha Iudi cdch li cdn trung.
Cic két qua nghién ctru ¢6 gid tri khoa hoc va c6 ¥ nghia thuc tién trong phat trién cdc gidng ciy

ngd chuyén gen & Viét Nam trong twong lai.

1. Mé dau

Ngb (Zea Mays L.,) 1a mot trong 3 cdy ngt
cbe quan trong (Ida mi, lda nudc, ngd) cua thé
giéi. Tinh dén nam 2008 dién tich trong ngd thé
gidi vao khoang 157, 51 tri€u ha, nang suét 4,96
tan/ha, san lwong khoang 782,96 triéu tan [1].

O nudc ta, ngo la cay lvong thuc quan trong
thtr 2 sau cdy lda va la cdy mau quan trong nhét.
Nam 2008, dién tich tréng ngo dat 1,1 triéu ha,
nang suét khoang 4 tan/ ha, san lwong 1a 4,53
triéu tan [2].

* DT: 84-1276390580.
E-mail: hanganh10@gmail.com
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Pénh gia su phét trién ngd thé gisi c6 4
nguyén nhén thic ddy ting ning suit va san
lugng da dugc chi ra la: i) thay ddi co ban vé
gidng (thu phan tu do, lai kép, lai don); ii) ting
kha ning chdng chiu; iii) 4p dung céc tién bo ky
thuit va iv) tdng nang suét dong bd me [1]

Mot trong 4 nguyén nhan thic d:fly su phat
trién ngd thé giéi d6 l1a ting cuong kha ning
chéng chiu ciia giéng. Kha nang chng chiu cua
gidng bao gdm chdng lai cic téc nhan sinh hoc
(Biotic stresses) va phi sinh hoc (Abiotic
stresses). Cdc tdc nhan phi sinh hoc bao gdm
han, lanh, néng, mudi cao, axit....Theo théng
ké cua Dean & Adang [3], Oerke & CS [4]
nhitng tén thit mia mang nghiém trong trén
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toan ciu 1a do siu bénh gy ra udc tinh chiém
tir 35 dén 42% tong san lwong lwong thyc hang
nam, trong d6 thiét hai do con tring chiém tir
13 — 16%. Muc d¢ thiét hai c6 khi 1€n téi 70%
néu nhu cay tréng khong dugc dp dung cdc bién
phdp bao v€. Voi ciy ngod, sdu duc thian ngd
(mién Nam goi la bép) ching c6 tén khoa hoc la
Ostrinia nubilalis thuéc ho Ngai sing
(Pyralidae), BO canh Véy (Lepidoptera) va sau
xam (Agrotis ypsilon) thugc ho ngai dém
(Noctuidae), Bo canh vay (Lepidoptera) 1a hai
loai siu hai rat phd bién trén ngd, thuong gy
hai rit ning ddi véi ciy bip ¢ nhiéu viing trong
bap cua nuodc ta. O nudc ta, siu duc than ngd
thuong gdy hai ning ¢ nhiéu viing va trong moi
mia vu. O khu vic Pong bang song Ciru Long,
sau pha hai ngd thuong tap trung vao cic thang
mia mua do do 4m cao. Rudng ngo bi sdu duc
than nang 1am s6 cdy bi hai ¢6 khi 1én dén 80-
90%, dan dén nang suét bi giam sit. Sau xdm 12
loai sdu hai nguy hiém ddi v6i ngd va hoa mau
gieo trong trong vu déng xuén & mién Bic nudc
ta. Hang nam, sau phat sinh trén dién tich rong
16n va gdy thiét hai rat 16n.

Hién nay, rat nhiéu loai thudc trir sdu héa
hoc dang dwoc sir dung dé phong trir sdu bénh
v6i chi phi ton kém, gdy 6 nhidm méi trudng va
gdy doc hai cho stic khée con nguoi, vat nudi.
Dé cai thién tinh hinh nay, ching ta can sir
dung nhitng k¥ thuat tién tién trong bao vé cdy
tréng nhim xay dung mot nén ndng nghiép
sach, bén vitng. Viéc tao ra céc giéng cay tréng
bién d6i di truyén (Genetically Modified Crops,
GMOs) c6 kha nang khdng sau bénh va codn
truing nho k¥ thuat tao dong phan t, k¥ thuat
chuyén gen thyc vat dang dwoc quan tim
nghién ctru va tmg dung vao thyc tién nhim
ning cao nang suét cdy trong va dem lai loi ich
t6i da cho nén nong nghiép. Dén nay hang loat

gen ma hda protein cé hoat tinh di¢t con trung
gy hai (gen khang con trung) nhu gen cry cua
vi khuén Bacillus thuringiensis, gen ma héa céac
chit trc ché proteaza va o - amylaza... dugc
chuyén vao thyc vat nho cadc phuong phép thich
hop v6i san pham 1a nhing cdy trong c6 kha
nang tu khing sau bénh.

Trén thé giéi, khd nhiéu phuong phdp
chuyén gen thyuc vét da duogc nghién ciru va dp
dung thanh cong, nhu phuong phdp vi tiém, su
dung sing bin gen, xung dién. Trong do,
phuong phép c6 gi4 tri thyc tién cao va duoc st
dung rong rai nhét 13 phuong phép bién nap gen
thong qua vi khuan dit Agrobacterium
tumefaciens. Vi wu diém 1a it ton kém, d& dp
dung trén cdc ddi tugng ciy trong nén phuong
phdp nay rat phtt hop voi didu kién cua cic
nudc dang phat trién nhu Viét Nam [5].

2. Vit liéu
2.1. Vat liéu thuc vat

Vit liéu str dung trong cac thi nghiém la hai
dong ngd nhép ndi: HRE, HRI. Cic cidy ngd me
cho bép thi nghiém dugc trong trong nha ludi.

2.2. Ching vi khudn Agrobacterium tumefaciens
va vector bién nap

Chting t6i sir dung vi khuan Agrobacterium
tumefaciens chung LBA4404 mang ADN
plasmid vector l1a Padtl chua gen khing sau
CrylAc duogc diéu khién boi doan khéi dong
Ubiquitin va gen chon loc thyc vat 1a hyg (H)
va Padt2 chtra gen khang sau CrylAc dugc diéu
khién boi doan khoi dong Ubiquitin va gen
chon lgc thuc vat 1a pmi (M) bang 1.
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Bang 1 Thong tin lién quan dén hé thong bién nap H va M

Plasmid vector Padtl Padt2
Vector goc Pcambia 1300 Pnov2819
Két cau gen quan tim Ubiquitin + CrylAc + NOS Ubiquitin + CrylAc + NOS
Chi thi chon loc trong Kanamicin  (50ug/ml) Spectomicin
Agrobacterium tumefaciens (50pug/ml)
Chi thi chon loc trong thuc vt Hygromicin Mannose
(15-50p g/ml) (10-15g/m)
Heé théng bién nap Agrobacterium tumefaciens Agrobacterium
LBA4404: Padtl (H) tumefaciens LBA4404: Padt2 (M)

3. Phwong phap nghién ciu

3.1. Bién nap gen théong qua Agrobacterium
tumefaciens

3.1.1.Tao dich huyén phd Agrobacterium
tumefaciens

ColE10si

B

T e=  pNOV2819
et Gy Agrobacterium tumefaciens ching LB4404
L o sm/ chira plasmid quan tim dugc cit giit trong
W* = glycerol & -20°C. Céy trai vi khuén trén 1én dia
moi truong LB dic cé bo sung khiang sinh

Hinh 1 CAu tric vector pNOV2819. tuong tmg, nudi & 21°C trong 2-3 ngay.

Ciy khuan lac vi khuan nudi trong mdi
truong LB dac trén sang mdi trudong LB long ¢
b6 sung khdng sinh thich hop va lic ¢ 150
vong/phiit, 25°C, tién hanh nudi qua dém.

Sau 8-12 gio 1y dich huyén phi vi khuan
nudi cdy trén ly tim véi toe do 5000 vong/phiit,
& 4°C trong 5 phut. Loai bo dich ndi va hoa tan
can vi khuan bang dich nudi hoic bang LB 1ong
mdi. Pha loang dich khuén cho t6i khi dat duoc
ODggo = 0.5-1.0.

Thu dugc dich huyén phit vi khudn nay
dugc sir dung dé lay nhiém ngay véi phdi ngd
non.

pCAMBIA1300-AT
129 kb

3.1.2. Ly nhiém vi khudn véi phéi

Ba'ip non dugc thu tr cdc cdy ngd me tréng
Hinh 2. Ciu tric vector Pcambia 1300. trong nha hI('Y‘i. Ngay sau khi thu, phoi non dugc
tach trong dieu kién vo trung. Phdi non sau d6
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dugc dua vao moi trudng IM c6 bd sung AS va
dich huyén phii vi khuan trong 30-60 phiit, lic
nhe & nhiét d6 21°C, trong diéu kién tbi.

- Pong nudi cdy

Phoi sau khi 1y nhidm véi vi khuan dugc
chuyén sang méi truong nudi cong sinh CCM,
nudi trong t6i, & nhiét d6 21°C trong 4 ngay.

- Nudi phuc hoi

Chuyén phéi da bién nap tr mdi truong
CCM sang mdi trudng ReM, nudi trong tdi &
25°C trong 7 ngay.

- Chon loc mé seo chuyén gen

M0 seo tao thanh tir phoi non da bién nap
trén mdi trudng ReM duogc cdy chuyén sang
mdi truong ReM méi c6 bd sung khang sinh
chon loc thyc vat twong tng, nudi trong ti &
25°C, thoi gian 20 ngay.

-Tao choi

MO seo phdi hod tao thanh trén moi trudng
chon loc ReM dugc cdy chuyén sang moi
truong ReM méi ¢6 bd sung khang sinh chon
loc thuc vét thich hop dé tdi sinh chdi, nudi
sdng ¢ 25°C, thoi gian 20 ngay.

- Tdi sinh cay bién nap gen hoan chinh

Chdi t4i sinh trong méi truong chon loc
SeM duoc cdy chuyén sang moi truong tao cy
hoan chinh RM ¢6 b6 sung khéng sinh chon loc
thuc vat, nudi sdang & 25°C, thoi gian 10-20
ngay.

A. Chuyén cady ra ddt:

Cay téi sinh trén moi truong chon loc RM
6 2-3 14, 3-4 r& dugc chuyén ra dét trong.

Méi truong sir dung trong cic bude chuyén
gen dugc thé hién ¢ bang 2

Béng 2. Mbi truong sir dung trong bién nap gen nhd Agrobacterium tumefaciens

Thanh phan IMAS CCM ReM SeM RM
N6 + + + + -
MS - - - - +
Sucrose g/l 30 30 30 30 60
Glucose g/l 60 - - - -
L-proline (g/1) - 0.7 0.7 0.7 -
MES (g/l) - - 0.5-1,5 0.5-1,5 -
Hygromycin (mg/1) - - 15-50 15-50 15-50
2,4-D (mg/1) - 2.5 2.5 -
Ph 52 5.8 5.8 5.8 5.8
Phytagel (g/1) - 5 5 5 5
AgNO; (1mg/ml) - 0.5 0.5 0.5 -
AS (Mm) 100 100 - - -
Cefotaxime (mg/ml) - - 150 150 150

Myo-inositol (g/1) - -

- - 1

Bang 3. Méi truong sir dung chi thi manose trong bién nap gen nhd Agrobacterium tumefaciens

Thanh ph?m IMAS CCM ReM SeM RM
N6 + + + + -
MS - - - - +
Sucrose g/l 30 30 30 30 60

Glucose g/l 60 -
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L-proline (g/1) - 0.7 0.7 0.7 -
MES (g/1) - - 0.5-1,5 0.5-1,5 -
Hygromycin (mg/l) - - - - -
2,4-D (mg/1) - 2.5 2.5 -
Ph 52 5.8 5.8 5.8 5.8
Phytagel (g/1) - 5 5 5 5
AgNO; (1mg/ml) - 0.5 0.5 0.5 -
AS (Mm) 100 100 - - -
Cefotaxime (mg/ml) - - 150 150 150
Myo-inositol (g/1) - - - - 1
3.2. Phéan tich cay duoc bién ngp gen -NaCl5M

3.2.1. Phwong phdp tdch chiét AND téng sé
tir mo ld ngod

Ciéc cy téi sinh dugc dwa ra dat. Khi ciy c6
14 thtr 4 thi tién hanh thu mau 14 dé tach chiét
ADN. ADN duoc tich chiét va tinh sach bang
phuong phdp CTAB cua Saghai Maroof (1984)
[6] c6 cai tién cho phit hop véi diéu kién phong
thi nghiém.

Héa chit dugc sir dung dé tich chiét ADN
nhu sau:

A. Pém CTAB 100 ml gdbm:

+ CTAB (Cetyltrimethyl
bromide): 2,25 gam

ammonium

+ B-Mercapto ethanol : 250 ul
+ EDTA (Ethylenediamine tetraacetate): 4,5 ml
+ NaCl 5M: 30 ml
+ Tris HCI1 8,0: 15 ml
+ H,0: 55 ml
A. Dém TE EDTA Ph 8,0 gdm:
+ Tris HCI 8,0: 10 Mm
+ EDTA 8,0:1 Mm
- Enzym Rnase: 10 pg/ml
- Coén tuyét dbi lanh

- Dung dich (24:1) gém Chloroform/
Isoamylalcohol pha theo ty 1€ 24/1.

- Ispropropanol.

- Dung dich rira 12 ¢bn 75%.

Tdch chiét ADN tir ld ngo:

Bude 1: Nghién 0,3- 0,5 gam 14 ngd trong
nito long thanh bdt min.

Budc 2: Chuyén bét 14 vao 6ng ly tam 1,5
ml. Thém 0,8 ml d¢m CTAB dau ¢ 65°C trong
10 phuit.

Budc 3: u cic 6ng ly tim ¢ 65° C trong 90
phiit, lic nhe nhang nhung dat khoat 20 phiit
mot 14n dé viée tach c6 hidu qua.

Budce 4: Ly tdm 12.000 vong/phut, hit 16n
dich nbi sang dng mai rdi bd sung 0.7ml dung
dich 24:1, lic nhe nhang trong 10 phiit roi tién
hanh ly tdm trong 10 phit & téc do 10.000
vong/phut ¢ nhiét dd phong.

Budc 5: Hiit 16p dich ndi sang ng méi rdi
b6 sung 10ul ARNase (ndng do lug/ul), 1
trong 1 dén 2 tiéng ¢ nhiét 46 37°C,

Budc 6. B6 sung 0.6ml dung dich 24:1, lic
nhe trong 10 phut. ROi tién hanh ly tam trong
téc d6 10.000 vong/phiit trong 10 phiit.
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Budc 7: Hit 16p trén sang dng méi, sir dung
iso propanol lanh (0.6 ml — 0.8 ml) va 10ul
NaCl 5 M dé két tia ADN trong ong.

Budc 8: Ly tam 7 phit téc d6 10.000
vong/phit ¢ nhiét d6 phong dé thu két tua
ADN. Thém 1 ml dung dich rira (cdn 75 %), lac
trong vai phit, ly tdm trong 7 phit & toc do
10.000 vong/phdt. Lap lai viéc rira bang con tir
1 dn 2 lan tuy theo mau ADN thu dwoc. Théi
kho AND hozc dé kho tu nhién.

Budc 9: Hoa tan ADN két tua bﬁng dung
dich TE 8,0. Bao quan ADN ¢ 4° C. ADN sau
kh1 tinh sach theo phuong phdp trén duoc do
nong d6 nho mdy quang pho Nanodrop va dua
vao d6 dé pha loang ADN ra nong d6 50 ng/ul
bang nudc cat khir ion dé chuén bi cho cdc
nghién ciru tiép theo.

3.2.2. Phén tich PCR cdc cdy bién nap gen

Nguyén tic ciia PCR dya vao sy phdi hop
kha nang lai dac hiéu cia ADN va kha nang
téng hop ADN in vitro cia ADN polymerase dé
nhan ban in vitro cac doa ADN (gen) khac nhau
lén hang triéu lan so v&i ban diu. ADN
polymerase hoat dong theo nguyén tic can phirc
hop khuoén mdi, trong mdi truong thich hop cé
cac Dntp thi s€ kéo dai thanh sgi bd sung véi
sgi khudn. Vi vay dé nhan ban dugc doan ADN
dich, nguoi ta can phai biét dugc trinh tu
nucleotide & hai ddu doan ADN can nhén ban
dé tir d6 thiét ké cap mdi dac hidu. Mdi ding
trong phan trng PCR thuong c6 chiéu dai tir 10
dén 40 nucleotide, tuy thudoc vao muc do
khuyéch dai ddc hiéu dbi voi trinh tu dich va
tuy thudc vao muc dich cta cidc nha nghién ctu
.Sau khi tién hanh chay PCR véi cidc mau phin
tich, su sai khac cia ADN duoc kiém tra dua
vao phuong phap dién di.

Chiing t6i st dung hai cip mdi 1a pmi xic
dinh sy c6 mat cia gen khang manose (chi thi
cua thuc vat) va cdp moi CrylAc xéc dinh su ¢6
mat cua gen khang sau CrylAc.

Hon hop phan img bao gém:

- HO 13,5ul
- Dungdich d&m 10Xpcr 2,0ul

- MgCI (50 Mm) 1,0ul
- Dntp (1 Mm) 2,5ul
- MJi xudi (50 ng/ ul) 0,5ul
- Moi ngugce (50 ng/ ul) 0,5ul
- Tag- polymerase (SUl/ul ) 0,5ul
- ADN (25 ng/ul) 1ul

Phan ung chay trén may PCR PTC-100 (MJ
Research Inc, USA).

Chuong trinh chay véi cip mbi PMI nhu sau:

- 94°C trong 3 phiit

- 94°C trong 1 phut

- 59°C trong 30 gidy

- 72°C trong 1 phiit 30 gidy

- 72°C trong 10 phiit

- 4°C

35 chu ky

Chuong trinh chay véi cip moéi Cry nhu
sau:

- 94°C trong 3 phut

- 94°C trong 1 phut

- 55°C trong 45 gidy

- 72°C trong 1 phut

- 72°C trong 10 phiit

- 4°c

San pham PCR sau d6 duoc dién di trén gel
agarose ndong do 1%.

35 chu ky

Chuén bi ban gel:

- Chuén bi khay dién di, lau kho, cai lugc,
chinh cho can b@“mg.

- Chuén bi gel agarose 1%, dua vao 10 vi
séng khoang 2 phiit cho agarose tan hoan toan
trong dung dich 1Xtbe. D& ngudi khi hdn hop
cdn 50-60°C, bd sung ethidium bromide rdi d6
vao khay dién di.

- Sau khoang 45-60 phut gel dong lai. Ruit
lugc khoi ban gel. Pit khay vao bé dién di, bd
sung thém dung dich 1Xtbe cho ngap mat gel,

Tra mau ADN:
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- Ly 2ul dém tra miu, thém vao 8ul ADN
san phém, tron déu rdi tra vao cic giéng. Tra
thém ADN marker 1 kb vao giéng dau tién dé
xéac dinh d¢ dai cta cic bang ADN.

- Lip ngudn dién vao bé dién di, chinh dién
thé tir 85V-100V trong khoang 45 phiit dén 1
gio. ADN s€ di chuyén tr cwc am sang cuc
duong cua dién truong. Dya vao vi tri cia vach
mau dé ding qua trinh dién di.

Nhuom ban gel va chup danh

- Gel dugc soi dudi anh sing tor ngoai &
budc séng 245 nm-260 nm cua mdy soi va chup
anh ban gel b?"mg mdy CLS-Microdoc (Clever
Scientific Ltd,)

3.2.3. Phuwong phdp ddnh gid tinh khdng
sdu trong diéu kién nha ludi

Céc dong ngd tdi sinh khi dugc 2-3 14 dugc
chuyén ra dat trong. Khi ciy dugc 5-6 14, sdu
duc than tudi 1 dén tudi 2 do Vién Bao vé Thuc
vat cung cép duogc tha vao ndn cdy ngd chuyén
gen va ddi chimg. Sau khi tha sdu tién hanh
quan sat va theo ddoi murc d khéng siu cua cic
ciy chuyén gen va di chimg qua cdc thong s6
sau: s6 14 bi sau duc than cin, s 18 bj duc ¢ 14
trén ciing, kich thudc 16 bi duc, sau bi chét trén
14. Trong qua trinh thu hoach kiém tra su sinh
truong phat trién cia sdu trén bip va dic biét 1a
trong than ngo.
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4. Két qua

4.1. Khd nang bién nap gen khdng sdu
(CrylAc) vao dong ngdé HRS, HR9 vu dong xudn
2007-2008

Trong bién nap gen thuc vat, dac biét 1a
gen thdong qua khuén
Agrobacterium thi kha nang séng s6t va mirc do

bién nap vi
tai sinh cdy hoan chinh ciia miu bién nap sau
khi trai qua cdc giai doan nudi cdy chon loc 1a
hét sirc quan trong, quyét dinh dén hiéu qua qua
trinh bién nap.

Trong thi nghiém cua chuing t6i, ph6i non
cua hai dong ngd nay dugc su dyng lam vat li¢u
trong hai hé théng bién nap khac biét nhau (H)
va (M). Hé théng bién nap (H) la vi khuan
Agrobacterium tumefaciens ching LBA4404 mang
AND plasmid vector — Padtl chira gen khiang sau
(CrylAc) va chi thi chon loc trong thyuc vat 1a
hygromicin. Ngugc lai, hé théng bién nap (M)
1a vi khudn Agrobacterium tumefaciens chiing
LBA4404 mang AND plasmid vector — Padt2 chira
gen khang siu (CrylAc) va chi thi chon lgc trong
thue vat 1a manose. Két qua thi nghiém dugc thé
hién trong bang 4.

Bang 4. Két qua bién nap ciia hai dong ngd chuyén gen trong vu dong xuin 2007-2008

STT Dong Chung Sé lvgng mau TL TLtii Cayra Cayra  Cay
bién nap CCM ReM SeM tao sinh bau rudng két hat

mo choi
seo

1 H 420 125 0 21% 0 0 0 0

2 HR3 M 159 33 25 31% 0 0 0 0

3 H 230 77 0 47% 0 0 0 0

4 HR9 M 1458 500 207 76% 3% 18 1 0
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Qua bang 4 ta thay kha ning tiép nhan gen
CrylAc ciia dong HRY t6t hon dong HRS. Ty 18
tao mo seo, ty 1€ tdi sinh ciy va $6 cly ra bau
khi st dung hé théng bién nap (M) cao hon khi
st dung hé théng bién nap (H) ¢ ca hai dong
HR8 va HRO.

Dé phan biét dugc cdc té bao chuyén gen
voi cdc t& bao khong chuyén gen, trong qui
trinh chuyén nap ngudi ta thudng dua vao ciing
mot lic voi gen hiiu dung 1a cic gen ma hod
chét khang sinh trong ciing mot T-ADN. Do d6
chi cic té bao chuyén gen méi phit trién duoc
trén modi trudng nudi cdy cé chat khing sinh.
Cic gen khang sinh nay s& ciing ton tai trong
ciy chuyén gen ciing v6i gen hiru dung. Tuy
nhién viéc biéu hién cta cdc doc td khang sinh
trong cdy chuyén gen va san pham ciia chiing 1a
mot han ché rat 16n vé an toan sinh hoc, 1am
cham tién do ung dung ciy chuyén gen trong
san xuit nong nghiép. Pé khic phuc nhuoc
diém nay, mQt hé théng chon loc tich cuc béng
dudng mannose da duoc sit dung. Hé théng
chon loc béng mannose dua trén viéc su dung
gen pmi — dugc phan 1ap tr Escherichia coli —
lam gen chi thi dé diéu khién tao ra enzyme

phosphomannose isomerase. Trong mdi trudong
nudi céy ¢6 thém mannose, té bao dbi chung
khong mang gen pmi, enzyme hexokinase trong
céc té bao 1am bién ddi mannose thanh mannose
6-phosphate 12 ngudn carbon ma té bao cdy
khong sir dung nén khong phit trién dugc. Té
bao c¢c6 mang gen pmi, enzyme
phosphomannose isomerase dugc tao thanh lam
chuyén hod  mannose-6-phosphate  thanh
fructose-6-phosphate 12 ngudn carbon ma té bao
ciy c6 thé sir dung duoc cho sy sinh truéng va
phat trién. Vi vy, chi ¢6 cdy trong c6 mang gen
pmi méi c6 kha ning phat trién binh thudng
trong moi truong nudi cdy c¢é chira mannose,
trong khi cic té bao khong c6 gen pmi khong
phét trién dugc. Hé théng chon loc béng
mannose da duoc dp dung trong tao cdy bién
ddi gen ¢ cu cai duong [7], ngd, lda mi [8] va
Ida indica.

Trong thi nghiém cua ching t6i, duong
mannose khong chi dugc su dung nhu 1a mot
chi thi chon loc thuc vat ma con la mot ngu?)n
cung cdp chit dinh dudng nhim chon tao cic
dong ngd bién d6i gen c6 tinh an toan sinh hoc
cao (hinh 3).

A. Su phc}i hoéa ciia md seo.
Hinh 3. Mot s0 hinh anh tao choi va tdi sinh cua cic dong ngd trong vu dong xuan 2007-2008.

B. Céy tdi sinh trong binh tam gidc.
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4.2. Kha nang bién nap gen khdng sau (Cry
IAc) vao dong ngd HR9 vu he thu 2007-2008

Tur két qua bién nap trong vu dong xudn
2007-2008, chiing toi quyét dinh chi sir dung hé
thong bién nap (M) va dong ngd HRY lam vat
lidu nghién ctru tiép theo.

Vé6i gan 5000 phoi cuia dong HRY (trong 20
lan thi nghiém) dugc st dung lam vat liéu bién
nap trong vu he thu 2007-2008. Két qua dugc
trinh bay tém tit trong bang 5

Béng 5. Két qua bién nap gen vao dong HRY trong vu he thu

Vu Dong S6 lugng mau TLtaomd TLtdisinh Cayra  Cidyra  Caykeét
S€0 choi bau rudng hat
) CCM ReM SeM RM
Vudong xudn (@01 ppg 1458 4305 207 244 3% 18 ! 0
chung) 76%
Vu he thu HR9 4446 4305 1129 244 79% 33% 250 114 68

Qua bang 5 ching t6i nhan théy ti 1€ tao mo
seo, ti 18 tai sinh chdi, s6 cy ra bau va sb cay
dwa ra dat thanh cong trong vy he thu tét hon so
véi vu dong xudn 2007-2008.

Cay ng6 l1a mdt trong nhiing ciy chiu anh
chat ché voi cac yéu td moi truong (nhiét do,
4nh sang, d6 4m...). Su sinh truéng phét trién
cua ching ching trong cic thoi vu khiac nhau
trong ndm s& anh hudng rat 16n dén chét luong
phoi non. Do vay s€ anh hudng téi kha nang
tiép nhan gen la va mirc d6 hinh thanh mé seo
phoi héa, ciing nhu ti 1€ tdi sinh cdy hoan chinh.

A. Su phdi hda cia md seo

Hon thé nita mia vu ciing anh hudng dén ty 1é
nhidm trong qu4 trinh bién nap, anh huéng dén
kha ning song s6t khi dua ra dit, anh huong
dén sy sinh truong phat trién ciia cdy ngd sau
khi dua ra dat va anh huong dén kha ning ra
hoa két hat ctia cdy sau khi dua ra dat.

Nhu vy, ngoai yéu té kiéu gen (dong
HRY), céu tric vector va hé théng chon loc thuc
vat thi yéu t6 thoi vu (nhiét do, 4nh sing, do
4m...) ciing anh huéng dén hiéu qua cua qud
trinh bién nap gen CrylAc vao dong ngd HR9
(hinh 4).

B. Cay tdi sinh trong binh tam gidc
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C. Hinh 4nh tdi sinh trong binh tam gidc

D. Cay tai sinh dugc dwa ra dit truge khi dua ra
moi truong ty nhién

Hinh 4. M6t s6 hinh anh trong qud trinh bién nap va tdi sinh dong ngdé HR9.

4.3. Phan tich cdy bién nap gen ¢ thé hé to

Trong s6 114 ciy dua ra dit thanh cong
trong vu he thu, ching t6i thu dugc 68 cay c6
hat. Pé kiém tra su c6 mat cua gen CrylAc va
gen chon loc pmi trong 68 dong ngd nay, ADN
téng s cua ching dwoc sir dung trong thi
nghiém phan tich PCR. San phim PCR duoc
dién di trén gel agarose 1%. Két qua dugc trinh
bay ¢ hinh 5 va bang 6.

() ()cms 1 2 3 4 5 6 7.8 9104112 M

Hinh 5. Két qua phan tich PCR mét s6 dong ngd
HRY & thé hé To (M:1kb ADN ladder ready-to-use
# SM1163; +: vector pADT2; (-):H,0; CM8: dong

ngd khong bién nap gen (lam ddi ching);
1,3,7,10,11:dong ngd bién nap mang gen
CrylAc;2,4,5,6, 8,9,12: dong ng6 khong mang gen
CrylAc).

Bang 6. Két qua phan tich PCR thé hé To
cua vu he thu

STT Dong Caythu Két qua phan tich PCR
dugc hat CrylAc
1 HR9 68 16 10

Qua bang 6 chiing t6i nhan thy trong s 68
cdy dong HRY thu dugc hat c6 10 cdy To c6
chira gen CrylAc. Nhu vy hiéu suat biét nap
gen CrylAc vao dong HR9 khi str dung hé
thong bién nap (M) dat 0,22 % (10/4446).

Trong thi nghiém cua ching t6i vai 4446
phoi non ngd dugc bién nap véi hé théng bién
nap (M) da thu dugc 16 cAy mang gen pmi va
10 cdy mang gen CrylAc. Hiéu sudt cia qud
trinh bién nap nay s& dugc cai thién déng ké
néu ti 18 nhiém trong qué trinh bién nap (ldc
nudi cdy phuc hdi, khi ddng nudi ciy, khi nudi
céy chon loc va khi téi sinh cdy hoan chinh...)
duoc giam thiéu tdi da, ddng thoi nang cao ti 18
song s6t va ti 18 két hat khi dua cdy ra dat.
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3.4. Su biéu hién cua gen khdng sau (CrylAc) ¢
the h¢ Tl

Trong céc nghién ciru chuyén gen nhd
Agrobacterium tumefaciens, loai vi khuan nay
thuong ton tai lau dai trong mo té bao thyuc vat
mic dit da trai qua qud trinh loai bo vi khuan va
chon loc té bao thuc vat chuyén gen. Va voi
nhidu loai d6i twong thi (i): vi khuan
Agrobacterium tumefaciens mang gen chuyén
con ton tai trong khdi mé hay trong gian bao
clia miu phan tich; (ii) gen chuyén ton tai tu do
trong té bao chét, c6 thé bién mat qua sinh san
hitu tinh; (iii) gen chuyén ton tai khong hoat
dong, tirc 1a khong biéu hién thanh protein c6
chic nang sinh hoc. Hién tuong nay thuong
thdy ¢ nhiéu loai d6i tuong. Tuy nhién néu Ia
méu phan tich cia thyc vt da qua nhan gibng
hitu tinh, tic la qua thé hé T1, T2 ... dudi dang
hat thi hoan toan loai trir kha nang nay. Do dé
dé khé“ing dinh sy biéu hién cua gen (CrylAc)
vé kiéu gen va kiéu hinh ¢ thé hé T1, hon 1500
hat ctia 10 dong thé hé To c6 chira gen khdng
siu (CrylAc) duoc tréng trong nha ludi céch li
(Hinh 6). Khi ciy duogc 5-6 14 ching toi tién
hanh thu mau 14 dé luu gilr trong ta lanh sau -
80°C, sau d6 tién hanh tha siu duc than tr twdi
1-2 v6i 3 1an 1ap lai dé dat mat do 9-10 con/ciy.
Két qua thi nghiém di chi ra rang trong s hon
1500 c4 thé thugc 10 dong HR9 thé hé To mang
gen CrylAc c6 khoang hon 100 ca thé thude 10
dong To néi trén c¢6 biéu hién khang sau duc
than cao (Hinh 7). Dé kiém tra sy ¢6 mat cua
gen CrylAc trong hon 100 c4 thé T1 trén, ADN
tong sb cua ching di duoc tich chiét va sir
dung trong thi nghiém phan tich PCR. San
phim PCR duoc dién di trén gel agarose 1%.
Két qua duogc trinh bay & hinh 8.

Trong bién nap gen néi chung va bién nap
gen thyc vat ndi riéng, vi€c tao ra cac ca thé
mang gen quan tam la yéu t6 can co, song su
biéu hién cua gen nay trong ca thé mang ching
méi 12 yéu td quan trong hon ca quyét dinh dén
hiéu qué ctia qua trinh bién nap. Thong thudng,
sy biéu hién cta gen quan tam trong cic ca thé
duoc bién nap gen phu thudc vao: cAu tric
vector: (doan khéi dong, doan két thic...), sb
luong ban sao dinh vao hé gen va ca vi trif ma
cac ban sao nay dinh vi...

Trong thi nghiém cuda chiing t6i gen CrylAc
da duoc xac dinh c¢6 mat trong cac ca thé T1 ¢6
biéu hién khdng sau dyc than. Do vay c6 thé két
luan ring gen CrylAc da dugc bién nap thanh
cdng vao dong ngé HRO.

Pé tao ra cic dong ngd bién dbi gen, thong
thuong cdc tic gia trudc ddy phai bién nap gen
quan tdm vao cdc dong ngé mo hinh. Sau do6 tu
cac dong ngd mo hinh da mang gen quan tim
duoc lai chuyén sang cic dong ngd thuong mai
bang phuong phdp chon gidng truyén thdng.
Hon thé nita, dé tao cdc gidng ngd thuong mai,
c6 ning suat cao, chdng chiu tét voi diéu kién
bat lgi, dong thoi phai ¢6 chit lwong tdt, trong
d6 mau sic cua hat 12 mot chi tiéu quan trong.
Trong thuc t& cdc gidng ngd mau vang hoic
mau do thi c6 gid tri thwong mai cao. Trong
chon gidng chi c¢6 gidng bd me c6 hat mau
vang/ d6 thi méi c6 kha ning tao ra gidng lai
mau vang/ mau d6. Céc dong ngd bién ddi gen
HRY lan dau tién dugc chiing t6i tao ra tai Viét
Nam c6 hat mau vang va khéng chta cdc gen
khing sinh. Pay la vat li¢u ly tudng trong
chuong trinh chon tao cdc giéng ngd ciia Viét
Nam c6 kha ning chéng chiu v6i sdu bénh va
céc diéu kién bat 1oi, c6 kha ning thuong mai
hoé cao.
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Hinh 7. Céc dong ngd bién doi gen ¢ thé h¢ T1 ¢6 biéu hi¢n khdng sau duc than
(Séu chét trén 14 a,b; sau song (d0i chung):c; sau chét trong than:d).

M () (HCMB 1 2 3 4 5 6 7 & 9 10 11 12 13

500 kb
—_—

Hinh 8. Két qua phan tich PCR mdt sb c4 thé hé T1 cua céc dong ngd da duoc bién nap HR9 ¢ thé hé To mang
gen CrylAc ( M:1kb ADN ladder ready-to-use # SM1163 +: vector pADT2;(-):H,0; CM8: dong ng6 khong bién
nap gen; 2,4,5,6,8,13: dong ngd T1 c¢6 biéu hién khéng sau; 1,7,9,10,11,12: dong ngd T1 khong biéu hién tinh
khang sau).



T.T. Hﬁng /Tap chi Khoa hoc PHQGHN, Khoa hoc Ty nhién va Cong nghé, Tip 29, S6'3 (2013) 17-29 29

Tai li¢u tham khao

(1]

(2]

(3]

(4]

(5]

FAOSTAT (1986/ 2008), http://faostat.fao.org/
faostat/notes/citation.htm/online

Téng cuc théng ké (2008), Nién gidm théng ké,
tr. 12-20.

Dean D. H., Adang M.J. (1992), “Protein
engineering of Bacillus thuringiensis &-
endotoxins and genetic manipulation for plant
protection”, In: Plant Protein Engineering,
Shewry P.R., Gutterdge S. (Eds.), Cambridge
University Press, Cambridge, UK, pp. 293-311.
Oerke E.C., Dehne H.W., Schonbeck F., Weber
A. (1994), “Crop production and crop
protection: Esitimated losses in major food and
cash crops”, Elsevier, Amsterdam

L& Tran Binh, Phan Vin Chi, Néng Vin Hai,
Truong Nam Haéi, Lé Quang Huan, (2003),
“Ap dung cac k¥ thuat phan tu trong nghién

(6]

(7]

clru tai nguyén sinh vat Viét Nam”, Nha Xuat
ban Khoa hoc & K¥ thuat, Ha Noi

Saghhai Maroof, M.A.,Solima,K.M., Jorgenson,
R.A,Allard, R.W . (1984), “Ribosome DNA
spacer —length polymorphisms in
barley:Mendelian  inheritance,choromosomal
location,and population dynamics.”
Natl.Aca.Sci.USA 81: 8014 - 8018

Joerbo M., Donaldson I., Kreiberg J., Peterson
S.G., Brunstedt J.and Okkels F.T. (1998),
“Analysis of mannose selection used for
transformation of suger beet”, Molecular Breed
4), pp. 111-117.

[8] Wright M., Dawson J., Dunder E., Suttie J., Reed

J., Kramer R., Chang Y.F., Novitzky R. Wang
H. and Artim-Moor L. (2001), “Efficient
biolistic transformation of maize (Zea mays L.)
and wheat (Triticum aestivum L.) using the
phosphomannose isomerase gene, pmi, as the
seletable marker”, Plant Cell Report (20), pp.
429-436

Choosing and Creating Maize Lines Carrying Insect Resistant
Gene (CrylAc) by using Agrobacterium Tumefaciens

Truong Thu Hang

Thdi Nguyén teacher traning College, Quang Trung road, Thinh Pdn quarter, Thdi Nguyén city,
Thdi Nguyén province

Abstract: Maize, together with wheat and water rice, is one of the most important cereals of the
world. Gene transformation via Agrobacteria tumefaciens has been popular among developing
countries like Viet Nam for being cost — saving and easily appilicable on various kinds of plants.

1. Insect resistant gene (CrylAc) has been transferred successfully into HR9 imported maize lines.

2. The research has initially assessed the expression of the transgenic gene by PCR method and
assessment method for transgenic plants grown in insect isolated grid house.

Findings and results of thesis are of scientific value and practically significant for developing
transgenic corn trees in Viet Nam in future.



