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TOM TAT 

Gen CspB c6 ngu6n goc hi vi khuan Bacillus sublillis, ma hoa cho protein RNA chaperone co chiic nang 
giiip cho cac soi mRNA t6n tai bdn vung b dang soi don trong dieu kien moi truong khac nghiet. Chinh vi vay, 
khi chuyen gen CspB vao thuc vat, cac protein CspB duoc bieu hien se lam tang kha nang chong chiu ciia cay 
tr6ng trong cac dieu kien stress nhu lanh, nong va thieu nudc. Tuy nhien, sir bieu hien ciia gen vi khu^ trong 
thirc vat d6i khi khong thuc sir hieu qua do c6 sir khac bi^ vS ma bfi ba Trong nghiSn ciru nay, doan gen 
raoAiCspBAuoc thiet ke va long hgp co chiia cac nucleotide da dugc cai bien de phii hgp hon voi su bieu hien 
gen trong thuc vat, v6i 45 diSm thay d6i tir A/T thanh G/C, Gen modiCjpS dirge gan voi CAMV35S promoter 
va CAMV35S terminator de tao cau tnic 35S pro:,modi CspB: :35S ter, nham muc tieu chuyen gen vao thiic 
vat.gen moiiCspSse dugc dieu khien bieu hien toan phan trSn cSy.Cau tnic 35S pTO-:modiCj/)fi':35S ter duoc 
dua v^o he vector bieu hien thuc vdt pCAMBIA1300 va dugc bien nap vao te bao vi khuan A. tumefaciens. 
Cac thi nghiem chuygn gen duoc thuc hien tren 3 dong ngo ViStNam V152N, C436 vaC7N la nhiing dong co 
kh& nSng tSi sinh cao thdng qua nuoi cay phoi non. Ket qua cho thay, so cay chuyen gen song sot khi tr6ng ra 
ddt 1^68 cSy va dat ty le s6ng sot hung binh 62,02%, dongcoty I? cay song cao nhit la dong VI52N (70,37%) 
v^ ding C436 co ty le cay song thap nh3.t (47,83%) Qua kit phan tich PCR va danh gia kha nang huu thy cua 
c§y chuydn gen cho thiy d5 chuySn thanh cong gen chiu han modi CspB voi tin s6 chuyin gen vao cac ngufln 
vat li^u dat ty le trung hinh la 0,56%. 

Tie khda : CspB, modiCspB, pCAMBIAISOO, thiet ke v -, chuyen gen ngo 

MO DAU 

Cic gen Csp ma hoa cho protein CSPs (cold 
shock proteins) la hp protein pho bien a ca vi khuan 
Gram am va Gram duong. Cac protem cua nhom nay 
thucttig CO khoi luong phan tir nho ( - 7,5 kD) va co 
tinh acid (Jones et al, 1987, Graumann et al, 1997). 
CspB la mpt protein diln hinh thupc nhom CSP lan 
dhu dup'c phan lap tir vi khuan Bacillus sublillis vao 
nam 1992 bai Willimsky va cong sir.Gen CspBco 
kich thuoc 20Ibp ma hoa cho protein c6 khoi lirang 
phan tir la 7.365 kDa (Willimsky el a, 1992 ). 
Vditrlnh tir dai 67 amino acid, viing CSD (cold 
shock domain) ciia CspB co cau tnic bao thii cao vai 
5 chuoi p cupn gap cung cac viing domain co kha 
nSng nhan bi^t gSn vai cac trinh tu ATTGG- va 
CCAAT hay c6n gpi la Y-faclortren cac spi 
ssDNA/RNA (Graumami va Marahiel, 1994). Khi 
nhi^t dp m6i truing giam manh, CspB c6 chiic nang 
nhu ra§t RNA chaperone, dug-c tich luy nhanh chong 
trong t̂  hko giup cho cac spi mRNA co the ton t^i 6 

dang spi dan hi do dam bao qua trinh dich ma ciia te 
bao dupc dien ra hen tuc (Graumann va Marahiel, 
1998) 

Gen CspB phan lap tii vi khuan B.sublillis da 
dirpc nghien ciru chiic nang va dupc su dung trong 
chuyen gen thuc vai tu nhieu nam truoc. Thuc vat 
dupc chuySn gen CspB da dupc chiing minh la tang 
siic chong chiu trong cac dieu kien stress nhu lanh, 
nong va thieu nuoc, Dac biet trong dieu kien thieu 
nucrc, cac dong ngo chuyen gen CspB da c6 toe dp 
smh truang cao han 12-24% so voi dong khong 
chuyen gen, dong thai cac dong lua gao duoc chuyen 
gen CspB cung co toe dp sinh truong nhanh hon cac 
dong d6i chiing (Castigliom et al, 2008). 

Tuy nhien, sir bieu hien cua gen co nguon goc tit 
vi khuSn Irong thyc vat doi khi khong thuc su hieu 
qua do co su khac biet ve ma bp ba.Vi vay, trong 
nghien ciiu nay, chung loi da tien hanh long hpp gen 
modiCspB co cac nucleotide da dupc cai bien de phu 



Huvnb Thl Thu Hue el ai 

hpp hem vai sir biSu hien trong thirc vat ya thiet ke 
cac vector chuydn gen va ti6n hanh chuySn gen cho 

VAT LIEU VA PHUONG PHAP 

VSt lieu 

Cac vector dup'c sii dung g6m: Vector pIDT-
smart-Kan mang gen modiCspB duac tong hpp tir 
hang Genscript, vector tach dong trung gian 
pRTRA7/3 mang CaMV35S promoter, vector bidu 
hien thuc vat pCAMBIAI300, chiing Agrobacterium 
LEA 4404, 

Cac dong ngo da dupc danh gia c6 kha nang tai 
sinh cao thong qua nuoi cay phoi non la V152N, 
C436 va C7N cua Vien Nghien cuu Ngo, 

Phircmg phap 

Cac phuong phap sinh hpc phan tii nhu PCR, xu: 
ly DNA plasmid vai enzyme han che, ghep noi gen 

vai vector, biSn nap vector vao te bao vi khuan duoc 
thuc hien theo Sambrook va Russell (2001). 

Phan umg PCR dl nhan do^n modiCspB c6 treo 
cac dilm cat cua enzyme han che dup'c tien hanh 
g6m cac thanh phin sau: 1 pi khuon mlu la 
pIDTsmart-Kan; 2,5 pi lOX DreamTaq Buffer; 1 pi 
dNTP lOpM; 1 |JI m6i lo^i ra6i; 0,2 fil Dream Taq; 
b6 sung H2O din thl tich cu6i la 25 |.il. Chu trinh 
nhiet diing dl nhan ban: 94°C. 4 phiit; 30 chu ky nhu 
sau: 94^: 30 giay, 56°C: 30 giay, 72°C: 1 phiit; va 
sau do 72^ :7 phiit. 

San phSm PCR dupc tien hanh xii ly bang 2 
eii2yme cit giai han la BamHl va Noli sau do dua 
vao vector tach dong tnmg gian pRTRA 7/3 de gen 
modiCspS dupc dilu khiln bai CaMV35S Promoter. 
Vector tach dong trung gian dupc xu ly bang enzyme 
giai han Hindlll nhim thu dupc cau tnic CaMV35S 
Pro :: modiCjfS •: 35S Ter, sau do toan bp cau tnic 
duac gin vao vector bieu hien Ihuc v3l 
pCAMBlA1300 (Hinh 1). 

Hitldlll 

.̂ -̂ ^̂  
'•\ 

pCAMBIA 1300 
8958bp 

Hinh 1. Vector tach dong pIDTsmart-Kan mang doan gen modiCspS vaTi plasmid pCAMBIA 1300 

Chuyen gen vdo cdy ngd thong qua Agrobacterium: 

Phoi non dugc tach trong dieu kien vo trung co 
kich thuoc 1,5-2 mm cay tren moi truong cam irng 
tao mo seo trong dieu kien toi. Sau khoang 7-10 
ngay nuoi cay, cac mo seo dupc sCr dung lam mo 
dich de lay nhiem voi vi khuan Agrobacterium. 

126 

Gdy nhiem vd nuoi u: Mo seo 7 ngay sau cay 
dupc sir dung de gay nhiem v6i djch nuoi 
Agrobacterium kha bien (ODsoo = 0,7). 

Phuc hoi vd chon loc mo s^o: Sau 3 ngAy nuoi li, 
cay chuyen loan bp mo s?o sang moi tnrong phuc 
h6i, nuoi trong toi 7 ngay a 27''C. Sau khi nu6i phiic 
hoi, mo s?o dupc cay chuyen sang moi tru6ng chgn 
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Ipc CO chira hygromycin va cky chuyin 2 tuin 
mpt lin. 

Tai sinh cdy: Cac mo seo mau sang dupc ciy 
chuyin sang moi truong tai sinh vh nuoi trong dilu 
ki?n chilu sang 16h/ngay. Cac cay hoan chlnh dirpc 
lien hinh ra ngoi va tr6ng trong nha luoi. 

Cdc chi tieu theo doi: 

Ty 1$ mfi s?o khang hygromycin(%) = (S6 mo seo 
khang hygromycin/so callus biln nap)x 100 

Ty 1? tai sinh cay (%) = (S6 cay tai sinh/S6 mo seo 
khang hygromycin) x 100 

Ty I? tao cay hoan chinh (%) = (S6 cay hoan 
chinh/So cay tai sinh) x 100 

Ty I? cay song khi trong ra d5t (%) ^ (S6 cay sing 
khi trong ra dat/S6 cay hoan chinh) x 100 

Ty le cay niang gen (%) = (Sfi cay ducrng tinh 
PCR/sfi cay song khi trong ra dit) x 100 

Ty Ip cay mang gen huu thu (%) = (S6 cay mang gen 
CO h?it/s6 cay duong tinh PCR) x 100 

Hi?u suat chuyen gen (%) = (Sfi cay mang gen co 
hgtyso callus bien n^p) x 100 

KET QUA VA THAO LUAN 

Tong hgp doan gen modiCspB 

Trong nghien ciru nay, chiing toi da thiet ke, 
long hpp doan gen mod\CspB va cai bien mpt sfi 
nucleotide tren gen de phii hgp vai sir bieu hien 

trong thuc vat. Viec thiet ke dua vao trinh tu cac gen 
CspB da dugc cfing bfi tren ngan hang Genbaik. 
Trong do, gen modiCspB da co 25 cap bfi sung A-T 
dupc sua thanh G-C, 20 cap bfi sung T-A dupc siia 
thanh C-G. Toan bp doan Gen modiCspB da dupc 
tfing hop nhan tao va chuyen vao vector tach dong 
pIDT smart-Kan. 

Trinh tu doan gen modiCspB co kich thudc 
204bp bao gom ma ma dau ATG va ma ket thiic 
TGA, ma hoa cho doan protein gom 67 amino acid. 
Trinh tu gen modiC^pB dupc so sanh voi cac trinh tu 
gen CspB da cfing bo tren GenBank. Cac trinh tir 
duoc chpn de so sanh la genCspB phan lap tir cac 
chung Bacillus ua nhiet B.caldolylicus ma so 
X73373; ua nhiet trung binh B.sublilis ma sfi 
X59715; B.globigii ma sfi X73463; va ua lanh 
B.^lobisporus ma so X73374, Kit qua so sanh cho 
thay Irinh tir moAiCspB tuong dfing 75,9 % so vai 
trinh tu CspB cua B.sublilis, 69,1% dfii vai CspB ciia 
B.caldolylicus. va lan lupt la 62,7% va 62,8% dfii 
vai CspB ciia B.globigii vkB.globisporus. 

Mac dil, CO sir khac biet ve trinh Ur nucleotide 
cua gen modiCspB voi cac trinh tu gen CspB nhung 
so sanh trinh ty amino acid suy diln tir gen 
modiCspB vai trinh tir amino acid dupc ma hoa boi 
gen CspB cua B.sublilis cho Ihay sir tuong dong la 
99,89%, Trong do, Irinh Iu ciia protein suy dien van 
giii nguyen -viing CDS tir amino acid thii 4 den 65 la 
viing chira cac domain boat dpng ciia protein CspB 
(Hinh 2), Dieu nay se dam bao cac cau tnic chirc 
nang ciia protein khong thay doi. Vi vay, doan gen 
modiCspB dupc long hgp co day dii dac diem ma 
hoa cho mpt protein CspB vi vay chung toi da sii 
dung cho cac thi nghiem tiep theo. 

BOdiCspB MVEGKVKWFNSEKGEGFIEVEGQDDVFVHFS.: IQGEG'KTlEEGe .VSFEIVEGNRGPQ.; 
CspB . 1 

lOdiCspB hNVTKE.-
CtpB 

Hinh 2. So sSnh trinh Itf amino acid giira 2 chuSi peptide duo'C ma h6a ben modiCspS va CspB ciia S subtilis 
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Thiet ke cac vector trung gian mang gen 
modiCspB 

Phan ung PCR nhan lai doan gen modiCspB 
sii dung cap primer CspBFiBam va CspBRlKot 
CO treo diem nhan biet cua enzyme BaniHi va 
Norl, chiing loi da thu dupc san pham PCR dac 
hieu CO kich thuoc khoang 200 bp phii hpp voi 
mfl ta ly Ihuyet ciia gen modiCspB (Hinh 4 
duang chay I). Sau do, san pham PCR da dupc 
xu ly vo'i hai enzyme la BamHl va Noli de Ihich 
hpp vol viec gan vao vector trung gian pRTRA 
7/3 cung ma vong bang hai enzyme tuang irng 
(Hinh 3 duong chay 5), vector nay da co chiia 
promoter Ci3MK35S nam trudc diem BamHl, 

terminator 35S nam sau diSm Noli. Sau do, san 
pham lai dupc bien nap vao te bio E coli DHIOB 
kha bien. 

Plasmid tai tfi hpp Irong Ecoli duoc tach 
chiet va dupc kiem tra bang phan iing cat vdi hai 
enzyme BamHi va Noll. Tir cac ket qua thu dugc 
(Hinh 3 dudng chay 2) cho thay co bang DNA 
khoang 0.2kb duac cat ra, chung toi khang dinh 
da thiet ke dupc vector Irung gian pRTRA7/3 
mang gen modiCspB va gen modiCspB da duoc 
chen vao giua promoter CaMV35S, 35S 
teiminator. Nhu vay, gen modiCspB nam Irong 
ca triic bieu hien dugc dieu khien bdi promoter 
CaMV35S (mo ta d sa dfi Hinh 4), 

Kb M 

Hinh 3. Tach dong gen modiCspB vao vector pRTRA7/3 va pCAMBIA1300.1 San pham PCR doan modiCspB tirvectoi 
pIDT-smartKan. 2 Vector pRTRA7/3chuB doan chen modiCspB cit bSng BamHl va NotI 3 Vector pCAMBIA13QQ chisa 
cau true 35S Pro.. modiCspB:: Ter dt bSng Hindlll 4. San pham PCR doan modiCspB t& vectorpCAMBIAI300 tai to hop 
5. VectorpRTRA7/3 mo vong bang BamHl va Notl. 

Hinh 4. So' do cau true bieu hien mang gen modiCspS 

Thiet ke vector bieu hien trong thuc vat 
pCAMBIA 1300 mang gen modiCsp5 dudi su-
dieu kien ciia promoter 35S 

Vector tach dong trung gian dupc xir ly vdi 
enzyme HindlU nham tinh sach ciu true 35S 

pro:'Cj/?S::35S tercd kich thudc khoang I,Ikb Iheo 
ly Ihuyet (Hinh 4). Doan cau triic nay sau khi tinh 
sach dupc gan vdi vector pCAMBIA 1300 da mo 
vong bang enzyme/Z/ndlH, San phim lai dupc bien 
nap vao te bao E.coli DHIOB va chpn lpc tren moi 
trudng chiia khang sinh kanamycin 50 |ig/ml. Mot s6 
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khuan lac dupc chpn vik vector tai t l hpp dugc tach 
de kiem tra si^ co m5t ciia gen modiCspS bing each 
cat plasmid bing enzyme / /mdlll . Ki t qua thl hi?n 
nhu hinh 3 duong chay 3 cho thiy, chiing tfii da chpn 
lpc dupc vector pCAMBL\ 1300 mang doan DNA 
kich thudc khoang 1,1 kb. Ddng thdi, phan ung PCR 
vdi cap mfii CspSFlBam va CspSRlNot va khuon 
DNA la vector pCAMBL^ 1300 tai tfi hpp da thu 
dupc doan DNA c6 kich thudc 0.2kb tuang img vdi 
do^n gen modiCspB (Hinh 3 dudng chay 4). Nhu 
vay, doan casset dai l . lkb chiia gen modiCspfi da 
dupc gan vao vector pCAMBIA 1300. 

bp M 1 2 3 

1000 . 

wtiHi 

Hinh 5. Ki4m tra s\^ c6 m^t gen modi CspB trong te bao vi 
khulln A. tumefaciens. M. Marker lOObp: 1-2. PCR tu 
plasmid tich tir A.tumefaciens 

Cac plasmid pCAMBIA 1300 tai Id hpp da 
dupc bien nap vao A. Tumefaciens theo phuong 
phap xung di?n, Ket qua bien nap dupc kiem tra 
bang PCR nham nhan len doan gen modiCspS vdi 
c?ip primer CspBFIBam va CspBRWot va khudn 
DNA la c^c plasmid tach tir te bao A tumefaciens. 
Hinh 5 cho thay do^n DNA dupc nhan len co kich 
Ihudc khoang 0,2kb tuang irng vdi kich thudc ciia 

gen modiCspB. Ket qua tren cho thay da bien nap 
dupc cac Ti plasmid pCAMBIA 1300 tai tfi hpp 
mang c iu true 35S pro:: modiCspB::35S ler vao t l 
bao vi khuan A. tumefaciens. Cac dong vi khuan 
nay da dupc sir dung trong thi nghiem chuyen gen 
vao cay ngo. 

Chuyen gen modiCspfi vko cdc ddng ngo tbdng 
qua vi khuan Agrobacterium 

Thi nghiem chuyen gen modiC^pS vao 5.800 
khdi callus ciia 3 ddng ngo tiln hanh trong vu He 
Thu nam 2013, ki t qua biln nap (Bang 1) cho thiy: 
Ty le md seo khang hygromycin dat tmng binh la 
26%, dong dat cao nhit la VI52N (27,9%). Ty le tai 
sinh cay tir khdi mfi seo bien nap dao dpng tir 
28,12% (dong C436) din 38,53% (dong V152N) va 
dat ty Ie trung binh la 33,02%. Cac cay tai sinh thu 
dupc sau bien nap duoc chuyen sang mfii trudng ra 
re tao cay hoan chinh. Ty le tao cay hoan chinh cua 
cac ddng dat trung binh la 20,18% va vdi so cay la 
105. Cac cay hoan chinh nay dupc ra ngdi Iren gia 
the va tudi bang dung dich 1/10 MS Irudc khi tien 
hanh trong ra dat va chSm sdc Irong nha ludi, Sfi cay 
chuyen gen song sot khi trdng ra dit la 68 cay va dat 
ty le trung binh la 62,02%. Dong co ty le cay song 
cao nhit la dong y i 5 2 N (70,37%) va dong C436 co 
ty le cay sdng thap nhat (47,83%). Ket qua tai sinh 
ciia cac dong nghien cim sau khi bien nap phan anh 
tuang ddi phii hop vdi ket qua nghien ciiu ciia Biii 
Manh Cudng va cs (2013) khi danh gia kha nang Iai 
smh cua mpt sd dong ngo thong qua nuoi cay phfii 
non, trong dd dong V152N la ddng co kha nang tai 
sinh cao nhat. 

Cac cay chuyen gen sflng khi trfing ra dat dupc 
cham soc va Hen hanh Ihu mau la phan tich va phan 
tich PCR de kiem tra sy co mat ciia gen chuyen, 
ddng thdi danh gia kha n5ng hCtu thu ciia cac cay 
(Hinh 6) 

Bing 1. K i t quS tSi smh sau bi^n nap gen modi CspB vao cSc d6ng ngo vg He Thu 2013 

1 

2 

3 

Nguin v$t 
ll$u 

V152N 

C436 

C7N 

Tdng/TB 

S6 callus 
bi^n nap 

2,000 

1-800 

2 000 

5.800 

Mo seo khang 
hygromycin 

S o m d 

558 

441 

512 

1.511 

Ty 1^ %) 

27,9 

24,5 

25,6 

26,0 

T^o c i y tai sinh 

So cay 

215 

124 

166 

505 

Ty le (%) 

38.53 

28,12 

32.42 

33,02 

Tao cdy hodn 
chinh 

So cay 

54 

23 

28 

105 

Ty If (%) 

25.12 

18.55 

16.87 

20,18 

Cdy s6ng khi 
trong ra d i t 

So cay 

38 

11 

19 

68 

Ty If (%) 

70,37 

47,83 

67,86 

62,02 
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Hinh 6. Tai sinh cay ngo chuyen gen modiCspS bang phuang phap Agrobacterium Callus du'ae chgn loc tren moi tnrdng 
chon loc (A, B), Phoi hinh thanh tren mdi tar&ng chon loc (C), Cay tai sinh tren moi tardng tao rS (D, E); Cay ra ngoi tren gi6 
the trong nha loui (F); Cay chuyin gen trdng ra dat tmng nha lutyi (G) 

Kiera t ra sir c6 ra^t cua gen modiCspB bang P C R 
va ddnh gia kha nang hvu thu cua cac c ty chuyen 
gen t h l h^ To 

De xac dinh su co mat ciia gen dich da duac 
chuyen nap vao he gen ciia cac ddng ngo, chiing tdi 
lay mau la cua cac cay chuyen gen TQ sdng sdt khi 
dua ra dat va tien hanh tach chiit DNA tdng sfi, sau 

do sir dung cac cap moi dac hieu vdi gen dich 
modiCspff va thuc hi6n phan img PCR, tiep do liln 
hanh dien di tren agarose 2% de xac dmh cay mang 
gen dich (cd ket qua dien di duong tinh). Ket qui 
phan tich PCR cua cac cay chuyen gen (Bang 2) cho 
thay sfi cay mang gen chuyen la 56 tren tfing sfi 68 
cay song sot va dat ty le trung binh la 81,66% 
(Hinh 7), 

Bang 2. K^t qua k i lm tra su' co mat cua cac gen chuyen modiCspB va kha nang h&u thg ciia cac cay chuydn gen Ih^ h# To 
vgH6 Thg 2013, 

Nguon vat 
iieu 

V152N 

C436 

C7N 

Tonq/TB 

56 cdy song 
khi diFa ra dat 

38 

11 

19 

68 

Cay mang gen chuyen Cay mang gen huu thu ^ i ^u su i t 

chuyen gen %) 

84,21 

81,82 

78,95 

81,66 

56,25 

55,56 

66,67 

59,49 

0,90 

0.28 

0.50 

0,56 

204 bp-

Hinh 7. San ph4m PCR l<iem tra su' c6 mat gen modiCspB cua c 
2, Plasmid. 3. WT, 4-14. cac cay chuyen gen CspB the he To) 

; cay chuy in gen Toddng C436.fM; leaderlOObp. 1: Hfi: 
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Khi danh gia kha nang hiiu thu cua cac cay 
chuyen gen. hien tugng ihudng gap phai la cac cay 
chuyen gen bi b i l Ihu do rfii loan vl sy phan hoa co 
quan sinh san ciia cay ngfi hoac do thdi gian chenh 
l?ch lung phan-phun rau qua ldn dan din cay chuyin 
gen khong thu dugc hai. Sd cay chuyin gen huu thu 
trong thi nghiem thu dupc hat la 33 cay, dat ty le 
trung binh la 59,49% (Hinh 8). Nhu vay, sd cay sfing 
khi Irdng ra dat va sfi cay chuyin gen hiiu thu ciia 
cac dong Ihu dupc tuong doi thip, day cung la mpt 

tro ngai Idn trong cac nghien ciiu chuyen gen vao 
cay ngfi (Nguyin Van Ddng va cs. 2013), 

Nhu vay, qua kit phan tich PCR va danh gia kha 
nang hiru thu cua cay chuyen gen cho thiy chiing tdi 
da chuyen thanh cfing gen chju han modi CspB vao 3 
dong ngd Viet Nam la V152N, C436 va C7N vdi tin 
sfi chuyen gen cua cac ngudn vat lieu dat tii 0.28-
0.90%, ty le trung binh dat 0,56% Hat cac cay 
chuyen gen To dugc bao quan su dung cho cac 
nghien ciiu tilp theo. 

Hinh 8. Oanh gia kha nang hiru thg cua cac cay ngo chuyen gen CpB the h^ To Irong nha i[^&\ {Cay chuyen gen huv thij 
(A); CSy (B) va bap (C) ngo chuyin gen the h^ Toy 

KET LUAN 

Trong nghien ciiu nay, chiing toi da Ihiel ke va 
long hpp dupc gen modiCspB ma hoa cho mpt 
protein lien quan den shock nhiet dp thap, co chiic 
nang ciia RNA chaperone, GenmodiCspB duoc cai 
bien 45 nucleotide tii A/T thanh G/C, luy nhien 
khong lam thay doi cac amino acid Irong cau triic 
ho^t dpng ctia protein. Gen inodiCspB da dugc gan 
vdi vector pCAMBIA1300 trong cau tnic bieu hien 
35S pro::modiCs/?B::35S ter va dugc bien nap vao Ie 
b^o A. lumefaciensde chuyen gen vao cay ngfi Kei 
qua chuyen gen cho thay, so cay chuyen gen sdng sol 
khi trfing ra dil la 68 cay va dat ty le song sot trung 
blnh 62,02%, dong co ty le cay sdng cao nhat la 
d6ng V152N (70,37%) va ddng C436 c6 ty le cay 
sing Ihap nhit (47,83%). Qua kcl phan tich PCR va 
danh gia kha nang hitu thu cua cay chuyen gen cho 
thay da chuyin thanh cong gen chiu han modi CspB 
v^o 3 ddng ngd Viet Nam la V152N. C436 va C7N 
vdi tan sfi chuyen gen ciia cac ngudn vat lieu dat tii 
0.28-0.90%, ty le Irung binh dai 0,56%. 

Ldi cam o'n: Cong trinh duoc hodn thdnh v&i kmh 
phi cua de lai cdp Nhd nir&c "Nghien ci'cu chuyen 
gen ndng cao linh chiu han vao mot bo dong ngo bo 
me clang dirge dp dung trong san xudt" ma sfi 
KC04,02 do Bd Khoa hpc va Cdng nghe quan ly giai 
doan 2011-2015 
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CONSTRUCTION TI PLASMID HARBOURING modiCSPB GENE AND 
TRANSFORMING THE GENE INTO MAIZE PLANT 

Huynh Thi Thu Hue*'*, Nguyen Van Truong^ Bui Manh M i n h \ Doan Thi Bich Thao^ Nguyen Xuan 
Thang^,Nong Van Hai',Bui Manh Cuong^ 

'instilule of Genome research, Vielnam Academy of Science and Technology 
Maize Research Institute, Vietnam Academy of Agricultural Sciences 

SUMMARY 

Bacillus subtitlis denvedgeneCspB, coding for RNA chaperone functional protem enables mRNA stable as 
single-stranded in adverse conditions. Therefore, the expression CspB protein in transgenic plant could 
increaseresistant ability of plants to environmental stresses such as cold, heat and drought In order to optimize 
the expression of the bacterial gene in plants, an artificial- synthesis CspB(modiCspB) gene with 45 nucleotide 
modifications fi-om A/T to G/C was obtained to achieve a more compatible expression gene in plant, 
ModiCspS gene was inserted in pCAMBlA1300 under the control of 35S promoter and transformed m to 
immature embryos of three maize inbred Imes of Vietnam V152N, C436 and C7N hy Agrobacterium-mediated 
method. The results of transformation obtained 68 regenerated plants survived m the green house, 62.02% of 
total regenerated plants In which, the line V152N produced the highest (70.37%) of transgenic plantsand the 
lowest was C463 47.83%). The transformation efficiency was 0,56%. after fertilityassessment and PCR 
analysis.. As consequence, our research has provided the initial transgenic maize plants by improvementof the 
stress tolerance 

Keywords: CspB, modiCspB, pCAMBIA 1300, vector construction, maize transformation 
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