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THI ET KE VECTOR CO VUNG TI-DNA MANG GEN CODA
VA M QT SO CAU TRUC HO TRG CHQON LQC CAY CHUY EN GEN
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TOM T AT: Nhitng yéu t bét loi tir mdi treong nhr han, man, Gng, nhit do cao throng lam nat can
bing &p sht thim thiu, gayanh hrong nghiém tgng dén sinh tirong, phat tién va ring st caa thrc vat
néi chung va cay dng noi riéng. Glycine betaini dugc chig minh lacé kha nang gidp cay cbng lai
diéu kién bt loi trén. Vi vdy, nhim phuc vu cdngtac tao gidng cay c6 kh nang ckong chiu nhiing yéu t
bt loi phi sinh loc khac nhau, cdng nglwen hén nayduoc chola mot phuong tién giai quyét hiéu qua
nhiém vu trén. Baibao nay trinh bay két qua thiét ké vector tai & hop mang genma héa choline oxidase,
tham gia vao sinhbhg hop glycine betair(codA) Ngoai ra,¢ viing T-DNAcua vectordugc thiét ké chra
gen cli thi glucuronidase (Gus) va gen hygromycin phosphoteaase c6 té gilp sr lya chon cay
chuyén gen @ dang lon. Ciu tric vector tai& hop da duoc duoc chuyn vao vi khin A. tumefacien
thanh céngva budc dau tao dugc cay thée 14 chuyén genco kha nang chiu man.

Tur khda: Choline oxydase, getbdA gen clon loc, gen chthi, glycine betaine.

MO PAU

Bién doi khi hau dangla mét thach thrc 16n
d6i voéi nhan loai, ciing nhr ddi véi néng
nghigp. San leong ciing nhr chit luong nong
san giam do cay t#ng dangchiu nhing yéu
bat loi tir mdi treong. Ung dung céng ngh gen
trong viéc nghién é¢u nhim ting arong kha
nang ckbng chiu aia cay tbng king cach kich
thich cay téng ©ng hyp cac cht thim thiu
tuong thich, gilp choétbao cé th vuot qua cac
diéu kién arc doan 1a not yéu éu dp thiét cho

truong. Nhing ket qua nay § Ia tien dé thic
day nhanh chdng cong tac cfﬁuygen 40 ra cac
giong cay tbng co kh nang chbng chu tt voi
CacC U 16 phi sinh ¢ kit lgi phuc wu cho coéng
tac chon giong.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

St dung pCAMBIA1301 mang gen Gus va
2 vector pBI121 (pBI121/35S-PP-codA-cmygc
pBl1121/ 35SeodA-cmyr mang gercodA nhan
tao c6 b sung ndt doan 30 nucleotide ma hoa

cac nha khoadt. CodA la gen mé héa chollnedoan peptide c-myc gilp cho phatéhi mic do
oxidase, Mt enzyme chia khoa trong qua trintbiéu hién gen chugn. Riéng vector pBI121/35S-
tong hyp va tich iy glycine betaine, duy tri ap TP-codA-cmyeid dugc bd sung thém it doan

SUit tham thiu trong & bao [6, 11]. GertodA
da duoc chuyn vao not s loai cay tf)ng va
chung dugc ting arong dwoc kha ning chng

chiu cacdiéu kién méi tnrong bit loi nhu cay
Arabidopsis thalianaing arong kha nang chu

lanh, nhét va king gia [2, 8], cay & be, bach

dan, ca chuad kha niang chiu nmin va oxy héa
[1, 7, 12].

Nhim gidp cho wéc chon loc cay chugn
gen & dang va thén loi, trong bai bao nay
chung t6i trinh bayét qua thiét ké mot sb ciu
trdc vector chugn gen clra gen codA, gen ¢h
thi va gen chn loc & vung T-DNA, nlﬂim ting
cuong tinh cldng chiu diéu kién bit loi cia moi
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TP dai 216 nucleotide ma hoa tigundin (signal
peptide) gilp &n chuy:n enzyme vao trong
luc lap. Cac vector nay do Phong Céng &dgh
bao thrc vat, Vién Cbng ngh sinh hc
cung @p.

Cac gp mdi dic hiéu cho 2 geriTP-codA-
cmyc va codA-cmycdugc tong hop tir hang
Macrogen (Han Q&c), c6 trinh & nhu bang 1.

Cac ching vi khuin E. coli (DH5a),
Agrobacterium tumefacierBHA 105va gibng
thudc 14 Ky VO cay conda phat trén duoc 3-4
la that dwoc Qr dung dé tién hanh céc thi
nghiém phuc wu cho chugn gen dgphong Cong
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ngheé té bao thrc vat, Vién Céng ngh sinh hc
cung dép.
Phwong phap

Thyc hién cac pln tng cit enzyme g
han, lai o vector tai é hop. Plasmid taid hop
duogc bién rap vao € bao vi khin theo plrong
phap $c nhiét haic xungdién cia Cohen et al.
(1972) [4]. DNA plasmiddugc tach chit va
lam sach theo plrong phap da Sambrook et al.
(2001) [9]. DNA tai & hop duoc kiém tra king
phrong phap PCR &i cip mdi diac theo chu

trinh nhét nhe sau: 94°C/3 phat, 94°C/30 giay,
(57-60°C)/30 giay, 72°C/1 phat 30 giay; 72°C/7
phat, 4°C/30 phat, 25 chu Ki.

Chuyén vectortai t6 hop vao thudc 14 qua
A. tumefaciensheo phrong phap cua Topping
(1998) [10]. Cac dong cay tha 14 chuyn gen
duoc kiém tra bﬁng phrong ph&p nhém mo £
bao dé kiém tra béu hién aia genGus|[5] va
danh gia kha nang chiu min theo plrong phap
cia Wang et al. (2003) [13] va Barunava et al.
(2010) [3].

Bang 1.Céac ¢p mdi dic hiéu cho 2 geMP-codA-cmywacodA-cmyc

Tén ap _ Kich thuac
% Trinh tr nucleotide Nhéan gen|  doan DNA
moi N
nhan(bp)
F/TP-Xbd | 5’GCTCTAGAATGGCACAAATTAACA3 TP-codA 1904
R/icmye 5'CGAGCTCTCAATTCAGATCCTCTTC3!
Sad
FlcodA 5'GCTCTAGAATGCACATCGATAATATTGAS' | codA 1688
Xbd 5'CGAGCTCTCAATTCAGATCCTCTTC3'
R/icmye
Sad

KET QUA VA THAO LUAN

K‘ét qua thu nhan céc doan gen quan tam
bang enzyme gbi han

Nghién @u da xac dinh dugc 2 plasmid
pBI1121/35STP-codA-cmyc pBl121/35ScodA-

. 11783bp
10 000 bp

3000 bp

1000 bp

3036 bp
2920 bp

cmycva vector nlin pCAMBIA1301/35S-gs
¢6 cung diém cit gisi han Hindlll va EcoR, co6
thé thu dugc doan gen nac tiéu va mo vong
vector ntin, ching t6i #n hanh % ly chang
dong thyi 2 enzymenay. bi¢n di kiém tra gn
pham cit enzyme ghi han dugc chi rag hinh 1.

. 11783bp
10 000 bp

3000 bp

1000 bp

250 bp

Hinh 1.San pham cit vector i HindIlI/EcoRI (A) va sin pram tinh sich doan gen (B)
M. Thang marker DNA 1 kb; 1,2,3 (A)a8 phim cit pBI121/35S-TP-codA-cmyc, pBI1121/35S-codA-cmyc

va pCAMBIA1301/35S-Gus; 1,2,3 (B)46 prém tinh

schdoan gen 35S-TP-codA-cmyc, 35S-codA-cmyc

va pCAMBIA1301/35S-Gus

Céac miu cit bang enzyme dii han duoc
dién di trén gel agarose cho cainj vach kha

ré rang, kich thoc phu fp tinh toan theo li
thuyét (hinh 1A). Caaioan gen quan tamagn

505



TAP CHIi SINH HOC 2013, 35(4): 504-510

35S-TPeodA-cmyc, 35SeodAcmyc va
pCAMBIA1301/35S-Gus c¢6 kich #idc twrong
ung khaing 3036, 2820 va 11783 hjnoc thu
nhan va tinh gch. Sr dung 5l san phim tinh
sachdién di kiém tra (hinh 1B). Kt qua thu duoc
cho thly, sin phim tinh sich c6 hamong cao,
khong b dut gdy, phu hp voi kich thuge nhr tinh
toan ly thugt. Mdi giéng c6 ndt vach bing
tuong tng Wi kich theéc nhr mong mién,
ching B qua trinh tinh &ch thanh céng,as pham
du diéu kien dé thuc hién phin ting ghép Ai bang
T, ligasedé tao vector taid hop.
K ét qua tao vector chuyén gen

Céc doan gen sau khi tinhash duogc tién
hanh pln ung ghép Bi nho T4 ligase. $n
phim ghép ®i duoc bién rap vao € bao khi
bién E. coli DH-5a bang phrong phap &c nhigt
va dugc chpn loc trén modi teong chra khang sinh

M

A

10000 bp |
6000 bp

|<— 117833 bp

3000 bp —>| [<— 3036 bp

1000 bp —>

kanamycin. Cac plasmid thiwoc tir cac khén lac
duoc kiém tra king phin ung cit boi
HindIlI/EcoRl, K&t qua duoc trinh bayo hinh 2.

Két qua dién di cho cac ach bing sang, rd,
khéngdut gy va cé kich tinse nhr ly thuyét da
tinh toan,diéu nay cling © qué trinh thit ké
vector tai & hop thanh céng nhhinh 3.

Tao cay thudc 1a chuyén gen théng qua
A. tumefaciens

Tao ching A. tumefaciens mang vector té hop

Vector tai t6 hop dugc bién nap vao
A. tumefaciensva duoc chon loc trén moi
truong chra khang sinh. Gim mot s6 khuin
lac moc tréndia thach dé tién hanh phn tng
colony-PCR Bng cip mbi dic hiéu. Sin pham
phin tng duoc dién di kiém tra trén gel
agarose, & qua thé hién ¢ hinh 4.

10000 bp —>|
6000 bp —>

3000 bp —>

1000 bp —>

Hinh 2.San phim cit plasmid taié hop bing HindlIll/EcoRl
(A). pPCAMBIA1301/35S-TPeodAcmyc/35S-Gus; (B) pPCAMBIA1301/358adAcmyc/35S-Gus.

EcoRL sacl

. == 4@ -

Xbal

sacl

XbaT

Hindd 111

, Hinh 3.S0 d6 T- DNA tai & hop
(*1). mang @u trac gen 35S-TP-codA-cmyc; (*2). mangudruc gen 35S-cod A-cmyc.

bC1 2 3

4 5 M 6 7

M. marker DNA 1kb; ding
PC: d6i ching drong; giéng
1,2: cac dong khin lac bién
nap vector pCAMBIA1301/35S
-TP-codA-cmyc/35S-Gus  (A);
giéng 1,2,3,4,5,6,7: cac dong
khuin lac bién map vector
pCAMBIA1301/35S-codA-
cmyc/35S-Gus (B)

10000 bp
6000 bp

2000 bp
1688 bp

Hinh 4.San prim PCR- colony céac kfin lac A. tumefaciens
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Hinh 4A cho thy, & 2 khifin lac phan tich
c6 xuit hién bing DNA kich thrgc trong duong
Véi ddi chirng khaing 1904 bp. Fong tr & hinh
4B, 6/7 dong khin lac co bing kich throc
khoang 1688 bpdling Wi kich thréc ly thuyét
tinh toan. Kt qua trén ching ©, da to thanh
cbng cac cting A. tumefaciensnang plasmid
A1 1 hop.

Tgo cay thwc lé chuyén gen thdng qua
A. tumefaciens

Manh thibc 14 sau khidugc bién nap voi
chung A. tumefaciensnang vector téid hop
dugc theoddi mot sb chi tiéu thu duoc nhr
bang 2.

Manh cay thdc 14 dugc nudi dy trén moi
truong dinh ardng sé tai sinh cldi. Trong moi
truong tai sinhco bd sung Hygromycinghi c6 té

bao nao duoc € bao vi khuin A. tumefaciens
xam nkp moi c6 kha nang phat trién chbi. Cac
manh & dugc chuyn hai du tric vectornay c6
ty & tao chbi kha cao (> 97%)on voi cay WT1,
ty 16 manh 14 phat sinh cldi trong méi trong 6
khang sinhla 0% (ang 1,hinh 5C). Tuy nhién,
sy chuyén diu trac genvao hé gen € bao thanh
cong hay khong thhién sr sbng sét ciia cac chi
va S tao 18 trong moi tirong ra € c6 khang sinh
chon loc. O day, ty 1& cac chbi sdng sot va ra
trong mdi trong nay ddi véi cay duoc chuygn
cu triic *1 1a 52,46%va ciu trac *2 1a 46,15%,
con WT2 ¢y 1é chdi ra © trong mdi torong
khdngcoé khang sinhla 93,6%). Bércanh nhing
chdi dugc hinh thanh trong mdi trong tai sinh
chdi nhung khéngphat trién (héo, ua hay khong
ra B-hinh 5D,Eva F) 1a nhitng chi duoc chuyén
genthanh cong.

Bang 2.Sy phét sinthinhthai ciacac mau thudc 1a chugn gen in vitro

Kha ning hinh thanh dhi Kha nang hinh thanh& Ty lé sb dong
Do Sominhla | Ty lé manh la Téngdcndi | 18 s | duongtinh X-
tuong thi nghém hinh thanh cbi nuoi dy (chdi) choira g glux
(manh) (%) (%) (%)
TN1 137 98,73 182 52,46 19,78
TN2 96 97,77 158 46,15 18,99
WT1 62 0 - - -
WT2 60 97,2 129 93,6 -

TN1. Manh ladugc chuyn diu tric *1 trén méi trong c6 Hygromycin; TN2. Minh ladugc chuyén diu tric
*2 trén moi trong c6 Hygromycin; WT1PC). Manh la khong chugn gen trén méi trong co Hygromyein;
WT2(BC). Manh 1a khdng chudn gen trén moi trong khdngeé Hygromycin

Hinh 5.Mau cay thiéc 14 trong méi trong tai sinh ckdi (A, B va C)
va moi treong ra € (D, Eva F) c6 khang sinh Hygromycin

A, B va C: Cac manh la cay thibc la da chuyén ciu trac *1(35S-TP-codA-cmyc), *2(35S-codA-cmyeh
manh thibc 1a khdng chugn gen PC) trong mdi teong tai sinh chi sau 2,5 tén; D, E:Cac chi cay thibc

l& phat trién tir manh thic 14 dd chuyén ciu trac *1(35S-TP-codA-cmyc), *2(35S-codA-cmyc) trong moi
truong ra € sau 2,5 thn; F: Cac chbi cay thibc 14 phat trién tir manh thibc 14 da chuyén ciu trac *1 haic *2
(cay 1, 2, 3)va choi thudc 14 phat trién tir manh thuc 14 khdng chugn gen PC) trong mdi trong ra € sau
3,5 tun.
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Tuy nhién,cac dong thic 14 chuyén gen co
khi ning $ng so6t trén mdi trong co
Hygromycin dugc khing dinh da chugn ciu
tric Ti hay khéngduoc tién tién hanh nhem
hoa mo € bao Vi X-glux, két qua thu dugc ty
lé¢ sb dong drong tinh (6 mau xanhdic trung)
khoang 18,89% i cay duogc chuyn ciu trac

*2 va 19,78% i mau cay dugc chuyn cu
trac *1 (bang 2va hinh 6).

Céac dong thibc 1a chuyén gen chiu duogc
hygromycin c¢é kiu hién drong tinh hay am
tinh wi X-glux dugc thir nghiém kha nang chiu
mudi (NaCl), két qua thu dwoc chi rad bang 3.

Hinh 6.Mau thubc 14 in vitro chugn ciu tric *1 (A) va *2 (B) khidugc xi 1y X-glux

Bdng 3.Kha nang chiu mudi cia cac dong thubc 1a chuyén gen

£ Lo ~| Ty lé manh thibc 14 song trén Ty lé choi thudc 1a song trén

Dol tuong Son‘é%ri‘égmth' MT muéi NaCl 50mM NaCl 250mM
i sau 1 tan nubi dy (%) sau 1 tan nudi @y (%)

TN1.1 36 77,78 83,33

TN1.2 30 10,00 16,67

TN2.1 30 50,00 53,33

TN2.2 30 3,33 6,67
WT1(DC1) 1 0,00 0,00
WT2(DC2) 1 0,00 0,00

TN1.1. Manh laduoc chuyén ciu trac *1 trén méi trdng c6 Hygromycin drong tinh X-glux; TN1.2. Minh la
dugc chuyén diu trac *1 trén méi trdong co6 Hygromycin amtinh X-glux; TN2.1. Minh laduoc chuyn ciu
trac *2 trén moi twong c6 Hygromycin drong tinh X-glux; TN2.1. Minh ladwoc chuyn ciu tric *2 trén
mdi tnrong c6 Hygromycin amtinh X-glux; WT1C1). Manh |4 khéng chudn gen trén mdi trong co
Hygromycin; WT2PC2). Manh 14 khéng chudn gen trén méi trong khéngeo Hygromycin.

Nhitng dong théc 1a chugn gen c6 iu
hién drong tinh i X-glux c6 1 1¢ vé kha nang
chiu mwi cao (trén 50%)Piéu nay chingté co
thé sir dung sr biéu hién cia gen Guda mot
diu hiéu nhin biét cay chugn gen. Bén anh
d6, mot s dong thibc 1a am tinh Wi X-glux
van c6 kha nang chiu mubi (voi ty Ié thap chi
dat 3%-10%).Dong thubc 14 c6 miu 1a khdng
thiy biéu hién cia gen Gus nimg Van c6 kha
nang chiu mwi ¢6 thé duoc giai thich i ciu
trac Ti-DNA c6 thé da duoc chuyn vao mot vi
tri nao do6 trén gennome, nimg gen Gus aka
¢ diéu kién biéu hién gen (t& hién & mot bo
phan khac ngoai mau 14 dem xr 1y X-glux hayo
mot giai doan phat trién nao d6 cua @ thé)
nhung gencodA da hoat dong gitip caycéd kha
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nang chiu dugc muwi. Nhiing cay khong chugn
gen (WT) khéng:6 kha nang chiu dugc mubi.

KET LUAN

Thiét ké thanh cdng 2  vector
pCAMBIA1301 c6 vung T-DNA mangaul trac
gen 35S-(TPRodA-cmyova mot sb cau tric 1o
tro chuyén genvao thyc vat.

Chuyén thanh coéng vector tabthop vao
chang vi khuin A. tumefacienesin sang cho
viéc chuyén vao thrc vat.

Vector tai t6 hop chra genCodA budc dau
dugc chuyn vao thue 14 va xac dinh dugc vai
tro cua Mt S5 ciu trac hd trg vang T-DNA
trong chon loc cay chugn gen nix genkhang
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Hygromycin, a-glucuronidase (GUSKac dong
thuoc 1a chuyén gen lxdc dau dugc chrng minh

. I , 6.
c6 kha niang clong chiu dugc dieu kién
man (ndng d6 mudi NaCl cao)ctia méi tirong
nuoi ay.

7.
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CONSTRUCTING VECTOR HAVING TI- DNA CONTAINED CODA G ENE
AND SOME TRANSPLANTS SELECTION ASSITANCE STRUCTURES

Bui Thi Thu Huong™® Ho Thi Huong', Bui Van Thang’, Le Van Sor, Le Tran Binh?

'Hanoi University of Agriculture
%\/ietnam Forestry University
%Institute of Biotechnology, VAST

SUMMARY

Adverse factors from the environment, such as, gliband salinity, water logging and high temperegur
often cause serious effects on the growth and dpw@nt of plant or crop yieldCodA gene found in
Arthrobacter globiformisercode for choline oxidase involved in the biosynthesisglycine betaine have
been shown to be transferable to some plants whap them resist such adverse conditions. Vector
recombinant pCAMBIA1301 has been successfully desigwith thecodAgene. Additionally, the Ti-DNA
region contains the remarkable gene Gus and a mygiae resistance selected gene that also can help
researcher select transgenic plants quickly andyed$ie recombinant vector structure is also sastdly
transferred intoA. tumefacierthat have tested by PCR. The vector was readgftraned in to tobacco in
order to produce valuable tolerance varieties lio sa

Keywords:CodAgene, choline oxidase, glycine betaine, transgesitor, selection gene, remarkable gene.

Ngay nkin bai: 16-3-2013

510



