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1. Giéi thiéu

Bién d6i khi hau dang dién ra trén quy mé toan cau dan tgi tinh trang han han, dic biét 1a han
man ngay cang kéo dai, gay kho khan 16n cho nganh san Xuat ndng nghiép. Bén canh do, do bién
ddi khi hau ma dién tich dét san suat ndng nghiép bi thu hep, gia tang su suy thodi dat, x6i mon
rua troi, thuong xuyén khan hiém v& nguon nuéc. Vi vay, viéc chon tao giéng cac cay trdng co
kha ning chiu han nham &ng phd véi nhitng tac dong cua bién d6i khi hau 1a vin dé mang tinh
cap thiét va thoi su. M6t trong cac huéng nghién ctu tiép can co ché chdng chiu han hién nay
chinh 14 1am gia ting ham lwong cac chit tham thiu va ting kha nang gitr nudc cua té bao, trong
do, glycine betaine (GB) la mot trong nhiing chat bao vé tham thau dwoc nghién ciu rong rai.
Trong so céac con duong sinh tong hop GB & cac ddi twong sinh vat khac nhau, con dudng sinh
tong hop GB tir tién chat choline xuc tac boi choline oxidase duoc ma héa boi gen codA 1a cé
hiéu qua va don gian nhét [1]. Phuong phap chuyén gen codA tir Arthrobacter globiformis vao
cac loai cay trong dé cai thién kha niang chng chiu céc stress phi sinh hoc da duoc chitng minh Ia
don gian va hiéu qua [2]-[4]. Tai Viét Nam, gen codA da dugc chuyén thanh céng vao cay xoan
va mot s cay trong khéc [5]-[7] va cac cay bién nap gen dugc chon tao c6 kha nang chiu han,
chiu man hon so véi cac cay khong chuyén gen. Xuat phat tir nhitng co s¢ trén, nghién cau nay
trinh bay dac diém cau trdc va hoat dong cua mot sb cau tric chuyén gen mang gen codA da dugc
thiét ké. Két qua phat trién vector chuyén gen codA 1a co s& tng dung cho bién nap gen trén mot
s6 ddi twong cay ndng nghiép Viét Nam, dic biét 1a ciy dau twong.

2. Phuwong phap nghién ciru
2.1. Nguyén li¢u

Gen codA co kich thude 1904 bp, chira doan nucleotide ma hoa peptid cmyc va chira diém cit
cua Xbal va Sacl. Vector pIBTIl, pPCAMBIA-HSP-codA, pCAMBIA-35S-codA, pPCAMBIA-Rd29-
codA, chung vi khuan E. coli DH5a va Agrobacterum tumefaciens C58, méi CodA F/R. Vector
pIBTII chua gen bar ma hoa cho Phosphinothricin N-acetyltransferase, giéng thubc 14 K326 in
vitro da phat trién duogc 3 - 4 14 that duoc st dung dé tién hanh cac thi nghiém bién nap gen.

2.2. Phwong phap

Tao vector biéu hién gen thuc vat bang viéc tao ciu tric chuyén gen, lai ghép va tao vector tai
t6 hop. Plasmid té&i t6 hop dugc bién nap vao té bao vi khuan theo phuong phap xung dién cua
Cohen va cong su (1972) [8]. DNA tai to hop duoc kiém tra bang phuong phap PCR véi cap moi
codA-F/R. San pham tinh sach duoc cit boi Hindlll va EcoRl, sau dé duoc thu hdi bang phwong
phap thoi gel. Phan doan cua pIBTII va phan doan cua 35S-codA, rd29A-codA, HSP-codA dugc
ghép ndi bang ligase va duoc bién nap vao E.coli d nhan dong va kiém tra vector tai t6 hop.

Bién nap cau trdc vector mang gen chuyén codA vao cay thubc 1a gidng K326 theo phuong
phap cua Topping (1998) [9]. Kiém tra su c6 mit caa gen chuyén codA trong thudc 14 bién nap
bang PCR véi cac cap moi codA-F/R, Bar-F/R va F/TP-Xbal, R/cmyc-Sacl thé hién trong bang 1.

Pénh gia kha nang chiu han nhan tao in vitro bang polyethylene glycol (PEG).

Bang 1. Trinh ti nucleotide cua cac cdp moi PCR siz dung trong nghién cizu
Kich thuwéc dw

Tén Trinh tw nucleotide iy
: kien (bp)
codA-F/R GTGTTGCAGTTGGATCGTTG ~750
CCTACACCTGGAGAGTCAA
Bar-F/R AAACCCACGTCATGCCAGTT ~400
GACAAGCACGGTCAACTTCC
F/TP-Xbal GCTCTAGAATGGCACAAATTAACA 1904

R/cmyc-Sacl CGAGCTCTCAATTCAGATCCTCTTC
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Phén tich ham luong GB trong cay thudc chuyén gen: L4 cua céc cdy thude la chuyén gen sau
khi gy han nhén tao duoc thu thap va danh gia ham lugng GB tich lily theo phuong phap cua
Grieve va cong su (1983) [10].

3. Két qua va thao luan
3.1. Tao cdu tric chuyén gen va A.tumefaciens tai té hop mang gen codA

Céc vector biéu hién gen thyc vat pBTII mang promoter 35S, rd29A va HSP tuong tmg dé diéu
khién biéu hién gen codA ¢ cay dau twong da dugc thiét ké gdm hai budc: tao ciu tric mang gen
codA va gan cau tric mang gen codA di thiét ké vao vector chuyén gen.

Mg vong vector chuyén gen pIBTII va thu nhan cdu tric mang gen chuyén codA

Sau khi tién hanh tach chiét va tinh sach, céc vector pIBTII va pCAMBIA-HSP-codA,
pCAMBIA-35S-codA, pPCAMBIA-rd29A-codA dugc cit bang hai enzyme hindlll va EcoRI. Cau trlic
va kich thudc caa vector pIBTII va vector pPCAMBIA mang gen chuyén codA dugc thé hién trong
hinh 1A.

8,8kb
88kb 55
6kb
3kb

2kb -

Gkb

2,7%b 3kb
2,6kb
2,8kb
1,5kb

1kb -

A B
Hinh 1. Hinh dnk dién di kiém tra san pham cat vector pIBTI va pCAMBIA bang enzyme Hindlll va
EcoRlI (A) va cat kiéem tra plasmid pIBTIl mang cac cau trdc gen thiet ke (B)

Két qua phan tich hinh anh dién di & hinh 1A cho thiy, cac plasmid di bi cat hoan toan thanh
hai bing dung vai kich thuéc ly thuyét. Vector pIBTII b cat thanh hai bang 8,8 kb va 3 kb; cac
vector pPCAMBIA-355-codA, pCAMBIA-rd29A-codA, pCAMBIA-HSP-codA bi cit thanh cac bing
c0 kich thudc khoang 11 kb va 2,4 kb, 2,7 kb va 2,6 kb twong ng véi kich thuéc cia pPCAMBIA va
cAu trdc mang gen chuyén 35S-codA, Rd29A-codA, HSP-codA.

Gan cau tric mang gen chuyén codA vao vector chuyén gen pIBTII

Phan doan cua vector chuyén gen pIBTII va phan doan cua ciu trc mang gen chuyen 35S-codA,
rd29A-codA, HSP-codA dugc ghép ndi véi nhau bang phan ng T4 ligase. San phdm ligase duoc
bién nap vao té bao kha bién E. coli DH5a bang séc nhiét. Kiém tra colony-PCR véi cap moi dac
hiéu codA-F/codA-R dé lya chon dong E. coli DH5« mang vector chuyén gen codA. Két qua dién di
cho thdy, 7 dong khuén lac duoc kiém tra déu dwong tinh vé6i colony-PCR, bang dién di thu dwoc
¢6 kich thudc 1,9 kb tuong ng véi kich thudc cna vector chuyén gen codA di tinh toan. Nhu vay,
vector chuyén gen codA da ton tai trong té bao vi khuan E. coli.
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Dé xéc thuc thém do chinh xéac cuia vector mai thiét ké, 1y ngiu nhién ba dong khuan lac dwong
tinh chaa vector pIBTII-HSP-codA, pIBTII-35S-codA, pIBTII-rd29A-codA tuong tng nudi long va
tach plasmid. Plasmid duoc cit voi enzyme Hindlll va EcoRI. San phdm cét dwoc dién di va chup
anh thé hién trong hinh 1B cho thay, xuat hién hai bang gan véi bang 8,8 kb cuia pIBTII va 2,4 kb,
2,7 kb va 2,6 kb cua pCAMBIA-35S-codA, pPCAMBIA-rd29A-codA, pPCAMBIA-HSP-codA ching to
céc dong khuan lac duoc kiém tra déu mang vector can thiét ké. Toan bo 7 dong khuan lac duong
tinh nay duoc nudi trong méi trudng LB 1ong b sung khang sinh chon loc spectinomycine dé nhan
dong vector tai to hop cho bién nap vao A.tumefaciens phuc vu chuyén gen.

Cau triic cua vector chuyén gen vector pIBTII-HSP-codA, pIBTI1-35S-codA, pIBTII-rd29A-codA
duoc mo ta ¢ hinh 2.

Hindi Soel) EcoRl
|“<_K__lm [[rmee] |
Hindit Soel EcoRl
|_<,___K_]m codd _J|[mes] |

Hindi | Sacl EcoRl

|_<_|<_I:z» A J[ws] |

Hinh 2. So d6 cua céc vector pIBTII-HSP-codA, pIBTII-35S-codA, pIBTII-rd29-codA
Tvsp: Terminator from soybean vegetative storage protein gene, Tnos: NOS terminator

Tao chung A. tumefaciens C58 chira vector chuyén gen codA

Céc plasmid chtra vector chuyén gen codA tach chiét tir cac dong vi khuan E. coli duong tinh
véi colony-PCR duoc tinh sach, sau d6 duoc bién nap vao chung vi khuan A. tumefaciens C58
bang phuong phéap xung dién. Sau khi bién nap, dich khuan duoc cay trai trén moi truong LB dic
c6 bd sung khang sinh spectinomycine 50 mg/l va rifamicine 50 mg/l, nuéi & 28°C trong 48 gio.
Két qua bién nap cho thiy, nhiéu dong khuan lac moc trén bé mit méi trudng cé khang sinh chon
loc. Khuan lac dwoc sang loc, kiém tra lai bang phan tng PCR sir dung cac cap méi dac hiéu cho
gen codA. Két qua dién di san pham PCR cua 3 loai vector chuyén gen dugc thé hién trong hinh
3. Trén hinh 3 c6 mét biang duy nhat kich thude 1,9 kb tuong (ng véi bang dbi ching duong va
dung véi kich thuéc caa doan DNA chira gen codA. Nhu vay, ba vector chuyén gen pIBTII-HSP-
codA, pIBTII-35S-codA, pIBTI-rd29A-codA di dwoc bién nap thanh céng vao vi khuan A.
tumefaciens C58. Cac dong khuan véi ba ciu tric chuyén gen khac nhau nay duoc bao quan sir
dung cho thi nghiém chuyén gen tiép theo.

Kb(#) M () 1 2 3 4 5 6 7

Hinh 3. 4nh dién di san pham PCR kiém tra khuan A. tumefaciens C58 mang cac cau tric gen thiét ké

M: marker 1 kb, giéng (+): plasmid, giéng( -): H.0, giéng 1 -2: khuan mang cdu triic pIBTI1-35S-codA,
gieng 3-5: khudn mang cau tric pIBTII-rd29A-codA, giéng 6- 7: khuan mang cau trac pIBTII-HSP-codA

http://jst.tnu.edu.vn 300 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(14): 297 - 304

3.2. Ddnh gid hoat dpng ciia vector mang gen chuyén codA trén cay thudc la

Tao cay thuéc & chuyén gen thong qua A. tumefaciens

Céc cau tric mang gen codA dugc bién nap vao md 14 thuéc 1a giéng K326 va danh gia hiéu qua
chon loc cua gen bar. Két qua thi nghiém bién nap cho thay, ty 18 s6 chdi tai sinh sau khi chuyén
gen va chon loc cao & ca ba cau tric pIBTII-HSP-codA, pIBTII-355-codA, pIBTII-rd29A-codA dat
88%, 90%, 92% twong tng va cac chdi cua 3 cau tric c6 ty 1& séng sot trén moi trudng tao ré ¢b bd
sung phosphinothricin tir 42,64 - 54,23%. Nguoc lai, cA&c manh 1a d6i chiing ¢ ty Ié phat sinh choi
chi dat 27%, cac choi nho va chét vang sau 2 tuan bién nap. Céc dong thuéc 14 chuyén gen séng st
sau chon loc bang phosphinothrein dugc ra cay bang gia thé trong diéu kién nha luéi. Sau 30 ngay,
14 non duogc thu mau, tach chlet DNA tong sé va kiém tra su c6 mat caa gen chuyén codA bang
phuong phap PCR véi 2 ciap moi codA F/R va bar F/R, két qua duoc thé hién & hinh 4. Két qua
phan tich hinh 4 cho thay, bang dién di c6 kich thuéc khoang 750 bp va 400 bp phu hop véi kich
thude ctia doan gen codA va gen bar.

56 7 8 9 101U

el R S———— wid

W T O O e R e e R R e - Bar

Hinh 4. Hinh anh két qua di¢n di san pham PCR cac dong thudc Ia chuyén gen.
M: marker 1 kb, gleng (+): plasmid mang cau truc chuyén gen, gieng 1 -5: cac dong chuyén gen cau truc
rd29A-codA, giéng 6 - 9: cac dong chuyén gen cau tric 35S-codA, gleng 10-12: cac dong chuyén gen cau
tric HSP-codA, giéng( -): cay khdng chuyén gen

Két qud ddnh gid va phan tich cdc dong thuéc 14 chuyén gen

Cac dong thudc 14 chuyén gen tiép tuc gay han sinh ly bang PEG 8000 2,5% in vitro nham
budc dau danh gia su hoat dong cua gen codA trong cay thudc & chuyén gen. Riéng ddi véi cac
chdi va cac manh thudc 14 chira vector chuyén gen HSP-codA dugc diéu khién bai promoter HSP
la promoter cam ¢ng nhiét nén cac manh Ia va chdi duoc tién hanh séc nhiét ¢ 37°C trong thoi
gian 3 ngay. O giai doan gy han 7 ngay va 14 ngay, cac manh la cuaa thudc 14 chuyen gen déu
xanh va tao chdi con cac manh 14 cua cay dbi chiing chuyén mau vang va tao chdi rat it. Cac chdi
thudc 1a chuyén gen duoc chuyén sang méi truong chiu han sinh Iy bang PEG 8000 2,5% va cho
ty 1& tao ré trung binh trén 96% sau 10 ngay cay chuyén va cac chdi cay ddi ching tao ré it hoic
khong tao ré, cay cdi coc khong phat trién dugc (Hinh 5). Két qua cho thay, cac cay thudc 14
Chuyen gen ¢ trong mdi truong han sinh Iy bang PEG 8000 2,5% c6 kha nang duy tri ap suét
tham thau, phat trién manh bo ré dé tang cuong st chong chiu, cac cay dbi chang trong moi
truong han nhan tao bi mat can bang ap suat tham thau dan dén coi coc va chét.

HSP-codA rd29A-codA 35S-codA

B

Hinh 5. Két qua gay han sinh Iy bang PEG 8000 2,5% cac dong thuac I chuyén gen. (A) chai tao ré trén moi
truong han sinh ly; B) cac manh 14 tao chai trén méi truong han sinh Iy (PC: Doi chiing, CG: Chuyén gen)
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Tién hanh thi nghiém gy han nhan tao cho cac dong cay chuyén gen dugc thuc hién trong
budng sinh truong ¢ 37°C, d6 am 55% va hoan toan khéng tudi nudc trong sudt thoi gian thi
nghiém. Két qua danh gia kiéu hinh sau 7 ngay thi nghiém cho thay, cac dong thudc la chuyén gen
van sinh trudng tét, trong khi cac cay doi ching héo sau ngay thir 3 gay han va chét hoan toan sau 7
ngay gay han. Két qua dinh luong GB tich liiy trong diéu kién han ¢ hinh 6 cho thay, trong cung
diéu kién xir ly han, cac cay chuyén gen codA mang cac vector chuyén gen diéu khién boi cac
promoter cam tng khac nhau s& cho két qua tich lity ham luong GB khac nhau. Cay chuyén gen
c6 kha nang chiu han tét hon so véi cdy dbi ching, cu thé lwong GB tich lily trung binh cta céc
cay chuyén gen dong rd29A-codA, HSP-codA, 355-codA lan luot 1a 12,43 mg/g khéi luong kho
(mg/g KLK), 13,89 mg/g KLK, 12,89 mg/g KLK, so v&i ham lugng GB tich lily ciia cay doi
chirng 1a 9,88 mg/g KLK.

16

12
10
1]
4 ||||
(1]

rd29A H5P

Glycine betaine (mg/g KLT)
-

¥

Hinh 6. Két qua dinh heong ham lhrong GB trong thudc la chuyén gen
(Céc chir céi khac nhau trén mdi cét biéu thy khéc biét ¢ P<0,05)

Nhu viy, trong diéu kién han, su biéu hién cua gen codA di cai thién kha ‘nang chiu han cua
cay chuyén gen so véi cdy dbi chung nho viéc tich lily mot luong I6n GB. Két qua nay phu hop
v6i quan sat danh gia kiéu hinh cua cac dong thudc 1a sau 7 ngay gay han nhan tao; trong do, cac
dong thubc 1a chuyén gen van sinh trudng tét con cac cdy dbi chung khong chuyén gen bi héo
sau ngay gay han thir 3 va chét sau 7 ngay gay han. Nhu vay, tir két qua phan tich trén cay thudc
14 c6 thé rat ra nhan xét rang, ba vector chuyén gen pIBTII-HSP-codA, pIBTII-35S-codA, pIBTII-
rd29A-codA déu hoat dong tét trong cay thudc 14 va cd thé s dung lam vat lidu dé chuyén gen
vao ciy ddu tuong ciing nhu cac cay trong Khéc.

3.3. Thdo lugn

Mot trong nhirng yéu t6 anh hudng dén su thanh cong cua k§ thuat tao cay chuyén gen la khau
thiét ké vector biéu hién voi cdu tric hoan chinh va phi hop véi té bao cay chi. Sy biéu hién cua
gen chuyén trong thuc vat chuyén gen dugC kiém soat théng qua hoat dong cua promoter (trinh tu
khai dong) va terminator (yeu t6 két thdc). Trong nghién cuu nay, promoter 35S, HSP, rd29A
dugc lya chon va 1a thanh phan cua ciu tric mang gen chuyén 35S-codA, rd29A-codA, HSP-
codA trong vector chuyén gen pIBTII. Trong diéu kién khd han, sy hoat dong manh cua ba loai
vector nay sé& gilp gen chuyén codA khai dong phién ma tong hop choline oxidase, enzyme chia
khoa xuc tac cho qué trinh sinh tong hop GB tir choline trong cdy dau twong chuyén gen. Sy tich
luy ham lugng GB trong cdy déu twong chuyén gen giup diéu chinh &p suat tham thau noi bao,
giam stress oxy ho4, tir d6 tang cuong kha nang chong chiu han & cay dau twong chuyén gen codA.

M6t quy trinh bién nap gen hiéu qua khong thé thiéu su lra chon tac nhan chon loc hiéu qua
dé phan biét gitra té bao chuyén gen va khong chuyén gen. Cac gen khang thudc khang sinh hoic
khang thudc diét co thuong dugc lua chon va sir dung cho muc dich nay. O thyc vat, cac gen
khang thudc diét co thuong dugc ma hod cho mat protein tai té hop khong man cam véi thude
diét co hoac mot loai enzyme c6 thé khir doc t6 cua chit diét co. PPT 1a mét loai thube diét co
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khong chon loc, trc ché hoat dong cua glutamine synthetase cting hai goc L-alanin gay ra sy tich
tu qua mac amoniac ¢ thuc vat bac cao [11]. Gen chi thi chon loc bar c6 kha ndng khang thudc
diét co PPT [12]. Gen bar da dugc str dung rong rai va la chi thi ly tuong dé xac dinh cac mo
chuyen gen da duoc sir dung trong vector chuyén gen codA. So véi viéc str dung khang sinh lam
chét chon loc, nghién ctu nay cho thay viéc st dung PPT lam chét chon loc cho thay hiéu qua
chon loc cao hon. O giai doan mé seo, kanamycin duong nhu kém hiéu qua hon PPT trong viéc
{rc ché sy phat trién caa cac md seo khong bién nap [11].

Thuyc vat chuyén gen bar c6 kha ning khang lai chat diét co ca trong nha kinh va diéu kien
ddng ruong. Vi vay, gen bar cd thé duoc sir dung dé sang loc cac thé hé cua dong chuyén gen
trong chon tao giong cay trong Kha niang khang thudc diét co ciia gen bar co thé duoc theo ddi
bang céch phun PPT tryc tiép 1én cay con hoic boi PPT cuc b 1én 14. Ngoai ra, dé phat hién va
dinh luong protein tai to hop trong cay chuyén gen bang ky thuat Western blot, cau tric mang
gen chuyén codA con duoc gan thém doan DNA ma hoa khang nguyén cmyc - mét lwa chon phd
bién, kinh té va hiéu qua caa nhiéu nghién ctu hién nay [13].

Thubc 14 (Nicotiana tabacum L.) 14 cdy mé hinh, duoc sir dung dé danh gia hoat dong cua
vector chuyén gen thyc vat va xy dung quy trinh chuyén gen thong qua vi khuan A. tumefaciens
[14]-[18]. Trong nghién ctru nay, hoat dong cua vector biéu hién mang gen codA da dugc dénh
gia trong diéu kién han sinh ly. Két qua. biéu hién gen codA & cay. thudc 14 dat hiéu suat chuyén
gen tir 42,64 - 54,23% la co s cho chuyén gen codA vao cac cay trong dich.

4. Két luan

Ba vector chuyén gen pIBTII-35S-codA, pIBTII-rd29A-codA va pIBTII-HSP-codA mang gen
codA mi hoa choline oxidase, duéi su didu khién lan luot boi 3 promoter cam (ng khéc nhau: 35S,
rd29A va HSP da dugc thiét ké va bién nap thanh cong vao cay thudc 1a. Trong diéu kién bat loi vé
nhiét d, d6 4m va nudc, cac dong thude 1a chuyén gen di sdng sot va phét trién bang cach tich luy
ham luong glycine betain cao hon so véi cy thude 1a khong chuyén gen.
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