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TOM TAT

Gen CspB ¢b ngudn géc fr Vi khuén Bacillus subnllis, ma héa cho protein RNA chaperone c6 chire ning
givp cho cdc sgi mRNA ton 13i bén vimg & dang so1 doo trong diéu kign mdi trudmg khic ngbm Chinh vi vay,
khi chuyén gen CspB véo thyc vit, cc protein CspB duoc biéu hién s& lim ting kba ning chéng chiu cva cAy
trdng trong cAc diéu kién stress ohur lanh, néng va thiéu pude. Tuy nhiéo, sy bicu éa cha gen i khuin trong
thyee vit d6i khi khéng lhuc sut hiéu qua do c6 sy khac biét vé rud b baTmng nghién ciru ndy, doan gen
modiCspBduoc thiét ké va |ong hop 6 chira cic nucleotide d duge cii bién dé phit hgp hon véi sy biéu hién
gen trong thuc vat, véi 45 iém thay dé1 tir A/T thanh G/C. Gen modiCsp8 duge ghn véi CAMV315S promoter
vé CAMV358 terminator dé tao cdu tric 35S pro: modnCspB 135S ter, nhim myc tiéu chuyén gen vio thyc
vét,gen modiCspBse duge ddu khién biéu hién todn phin trén cdy Chu tric 358 pro:modiCspB':35S ter duoc
dua vao hé vector biéu bién thye vit pCAMBIA1300 va dugc bién nap vao 1& bao vi khuin A tumefaciens.
Chc th( nghiém chuyén gen duoc thuc hlen trén 3 dbng ngd Viét Nam V152N, C436 va C7N 14 nhimg dbng [
khd nng té1 sinh cao lhonop qua nudi cdy phoi non. Két qua cho thiy, sé cdy chuyﬁn gen song sot khi trong ra
d41 14 68 ciy va dat ty 1€ s ng s6t lrung binh 62,02%, dong c6 ty 1& cdy song cao nhdt 1a dong V152N (70,37%)
va dong C436 co ty 1& cay 30ng |h4p nhét (47,83%) Qua két phan tich PCR vA dénh 214 kha nang hiu thy :ua
cdy chuyén gen cho thiy d& chuyén thanh cong gen chiu han modi CspB véi tn sé chuyén gen vao céc ngudn
vat ligu dat ty 1€ trung binh 14 0,56%.

Tir khéa : CspB, mociCspB, pCAMBIA 1300, thié1 ké vector, chuyén gen ngé
MO DAU dang soi don tir d6 dam bao qué trinh dich mi cua 1é
bao duge dién ra lién (Graumann vi Marahiel,
Chc gen Csp md hoa cho protein CSPs (cold  1998)
shock proteins) 1 ho protein phd bién & ci vi Khuin
Gram 4m va Gram duong. Céc protein cia nhém nay
thudmg 6 khdi lugng phén tir nhod (~ 7,5 kD) va ¢

Gen CspB phan lap tir vi khuén B.subtillis d&
dugc nghién clu chic nang va duge s dung trong

tinh acid (Jones et al, 1987, Graumann et al, ]997)
CspB 1a mét protein dién hinh thugc nhém CSP lan
diu duge phan ldp tr vi khudn Bacillus subtillis vio
nim 1992 bsi Willimsky va cong su.Gen CspBed
kich thirGc 201bp ma hoa cho protein co khor lugng
phin t&r 14 7.365 kDa (Willimsky er a, 1992 ).
Véitrinh ty dar 67 amino acld, viing CSD (cold
shock domain) ctia CspB c6 chu triic bao thi cao véi
5 chudi B cuén gap cung cic ving domain cé kha
ning nhin biét gin voi cac trinh ny ATTGG- v
CCAAT hay con goi 13 Y-factortrén cic soi
ssSDNA/RNA (Graumann va Marahiel, 1994). Khi
nhigt dp méi trudmg gram manh, CspB c6 chic nang
nhu mél RNA chaperone, dugc tich liy nhanh chéng
trong té bao gitp cho cdc sgi MRNA ¢o thé 15n tai &

chuyén gen thyc vét o nhidu nam truée. Thye vit
dugc chuyén gen CspB da duge chimg minh |4 ting
sire chéng chiu trong cdc diéu kién stress nhu lanh,
néng va thiéu moe. Dic biét trong diéu kién lh|éu
nuéc, cde ddng ngd chuyén pen CspB da co tbe do
sinh truéng cao hon 12-24% so vé1 dong khong
chuyén gen, déng |hm cic dong Ida gao duoc chuyén
gen CspB ciing c6 tbc d sinh truéng nhanh hon cac
dodng déi chimg (Casuglion et al., 2008).

Tuy nhién, sy bidu hién cua gen ¢ nguon goc wr
vi khuan trong thyc vt doi khi khéng thue su higu
qua do co sur khac biét vé ma bd ba. V| vay, trong
nghién ciru nay. ching 161 da tién hanh long hr,rp gen
modiCspB ¢6 cac nucleotide da dugc car bien de phu
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hop hon vai s biéu hién trong thyc vt va thiét ké
céc vector chuyén gen va tién hanb chuyén gen cho
cdy ngd.

VAT LIEU VA PHUONG PHAP

Vit ligu

Cse vector duge sir dung gom: Vector pIDT-
smart-Kan mang gen modiCspB dugc tong bop tir
hang Geoscript, vector tach dong trung gian
pRTRA7/3 mang CaMV35S promoter, vector biéu
hiép thue vit pCAMBIA 1300, ching Agrobacterium
LBA 4404.

Cic ddng ngé da dugc dénh gid c6 kha néng tdi
sinh cao thong qua nudi cay phoi non la VIS2N,
€436 va C7N cia Vién Nghién ctru Ngé.

Phuong phap

Cic phuong phép sinh hoc phan tir nhur PCR, xir
ly DNA plasmid v&t enzyme han ché, ghép ndi gen
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véi vector, bién nap vector vao té bao vi khudn duge
thir hién theo Sambrook va Russell (2001).

Phén tmg PCR dé oban doan modlepB €6 treo
cﬁc diém cit cua enzyme han ché dugc tién binh
gdm cac thinh phin sau: | pl khuén miu L
p!DTsmart-Kan; 2,5 pl 10X DrecamTaq Buffer; | pl
dNTP 10pM; 1 pl méi loai mbl 0,2 pl Dream Tag;
bé sung H,O dén thé tich cudi 1a 25 pl. Chu trin
nhi¢t diing dé nhan ban: 94°C. 4 phiit; 30 chu ky nhu
sau: 94°C: 30 gidy, 56°C: 30 gidy, 72°C: | phut; vi
sau d6 72°C: 7 phut.

San phim PCR dugc tién hanh xu Iy bing 2
enzyme cit gidi han 14 BamHI va Noil sau dé dra
vio vector tach dong trung gian pRTRA 7/3 dé gen
modiCspB dugc diéu khién bai CaMV35S Promoter.
Vector tach dong trung gian dugc xir ly bing enzyme
gioi han Hind]11 nhim thu dugc chu tric CaMV35$

Pro :: modlepB 35S Ter, sau dé toan b6 cu tric
duoc gin vio vector bidu hien thye vt
pCAMBIA1300 (Hinb 1).
HindIl
N
L N
s
& pCAMBIA 1300
8958bp
'fqor

Hinh 1. Vector tach déng piDTsmart-Kan mang daan gen madiCsp8 va Ti plasmid pCAMBIA 1300

Chuyé‘n gen vao ciy ngd thong qua Agrobacterium:

Phéi non dugc tach trong diéu kién v ming ¢
kich thuége 1,5-2 mmicéy trén moi truong cam ung
tao md seo rong dieu kién t8i. Sau khoang 7-10
ngay nudi cay, cac md seo duge sir dung lam mé
dich dé lay nhiém voi vi khuén Agrobacterium.
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Gay nhiém va nuéi t: Mb seo 7 nga\y sau cay
duoe sir dung dé Kgay nhidm  véi dich nudt
Agrobacterium khé bieén (ODggo = 0,7).

Phuc hm va chon loc mé seo: Sau 3 ngay nubi i,
cay chuyen todn by mé s¢o sang mdi trudng phuc
héi, nuéi trong téi 7 ngay & 27°C. Sau khi nubi phuc
héi, mé s¢o dugc ciy chuyén sang mdi trudng chon
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loc ¢6 chira hygromycin va cay chuyen 2 tdn
mot lan.

Tdi sinh cdy: Cic md sgo mau sing dugc cﬁy
chuyén sang m8i trudmg téi sinh vA nubi trong diéu
kién chiéu séng 16h/ngdy. Céc cay hoan chinh dugc
tién hanh ra 0gdi v4 trong trong nha ludi.

Cdc chi tiéu theo ddi:

Ty 1& md seo khang hygromycm(A; = (S6 mb seo
Khing bygromycin/s6 callus bién nap)x 100

Ty 1¢ tai sinh cdy (%) = (S6 cay t4i sinh/Sé mo s¢0
khang hygromycin) x 100

Ty 1¢ tao chy hodn chinh (%) = (S6 cdy hoin
chinh/S6 cdy téi sinh) x 100

Ty 1§ cay séng khi t*ang ra dit (%) = (S ciy séng
Khi tréng ra daUsd cy hoan chinh) x 100

Ty 1§ ciy mang gen (% (So ciy duong tinh
PCR/sd ciy séng khi tréng ra dit) x 100

Ty l§ cn)' mang gen hiru thy (%) = (Sé ciy mang gen
¢6 hat/so cay duong tinh PCR) x 100

Hl(;u sufit chuyen gen (%) = (6 cay mang gen co
hav/sd callus bién nap) x 100

KET QUA VA THAO LUAN
Téng hgp doan gen modiCspB
Trong nghién clru ndy, ching 16i da thiét kc

16ng hgp doan gen modiCspB va cii bién mét s6
nucleotide trén gen dé phi hop véi sy biéu hién

trong thyc vat, Vigc thiét ké dua vao trinh ty cac gen
CspB da duge cong bd trén ngén bang Genbank.
Trong dé, gen modiCspB da ¢6 25 cip bd sung A-T
dugc sira thanh G-C, 20 cip bd sung T-A dugc siaa
thanh C-G. Toan bd doan Gen modiCspB 43 dugc
tong hop nhén tao vi chuyén vao vector tach dong
pIDTsmart-Kan.

Trinh ty doan gen modiCspB c6 kich thudc
204bp bao gdm mi m& ddu ATG va md két thic
TGA, ma hoa cho doan protein gdm 67 amino acid.
Trinb ty gen modiCspB dugc so sanh véi céc trinh tr
gen CspB di cong bd trén GenBank. Céc minh ne
duoc chon dé so sinh 13 genCspB phan lap ar cac
ching Bacillus wa nhiét B.caldolyticus ma so
X73373; wa nhiét trung binh B.subtilis ma sé
X59715; Bglablgu mi s6 X73463; va ua lanh
Bs/ab:xporu: mi s6 X73374, Két qua so sanb cho
thay trinh tw modiCspB twong déng 75,9 % so véi
trinh ty CspB cta B.subtilis, 69,1% ddi voi CspB cia
B.caldolyticus, va 1An luot Ja 62,7% va 62,8% déi
véi CspB cia B.globigii vaB.globisporus.

Mic di, ¢ sy khic biét vé trinh fyr nucleotide
cia gen modiCspB véi cée trinh ty gen CspB nhumg
so sanh trinh ty amino acid suy dién tir gen
modiCspB vai trinh wr amino acid duge mi héa boi
gen CspB cta B.subrtihs cho thiy su tuong ddng 1
99,89%. Trong dé, trinh ty cua protein suy dién vin
gilr nguyén viing CDS tir amino acid thir 4 dén 65 13
ving chira cic domain hoat dong ciia protemn CspB
(Hinh 2). Diéu ndy sé dam bao cac ciu tric chirc
nang cua proten khéng thay dor. Vi vay, doan gen
modiCspB duoc tdng hgp c6 diy du dac diém ma
hoa cho mét protein CspB vi vay chung tdi da sir
dung cho cac thi nghiém tiép theo.

modiCspB  MVEGKVKWFNSEKGF GT IEVEGODDVEVHFS> I0GEG "KTLEESQ VST EIVESNRGD):

CspB 1
modiCepB  :NVTKE-
CapB

Hinh 2, So sanh trinh ty amino acid gilra 2 chudi peptide duge ma hda bén modiCspB va CspB cua B sublifis



Thiét ké cic vector trung gian mang gen
modiCspB

Phan tmg PCR nhan lai doan gen modiCspB
sir dung cp primer CspBF [Bam va CspBR1Not
6 treo diém nhan biét cia enzyme BamH| va
Notl, ching 161 di thu duge san phém PCR dac
hiéu ¢é kich thuge khoing 200 bp phi hop vai
mé ta ly thuyét cva gen modiCspB (Hinh 4
dudmg chay 1), Sau dd, san phdm PCR di dugc
xir ly véi hai enzyme la BamHI va Notl dé thich
hop vé1 viéc gén vao vector trung gian pRTRA
73 ciing m& vong bing hai enzyme wong ting
(Hinh 3 duong chay S), vector ndy d3 cé chia
promoter CaMV3$S nim truge diém BamHI,

Kb M 1

0,25

Huynh Thi Thu Hué eral.

terminator 358 n_ﬁm sau diém Notl. Sau d6, san
phim lai duge bién nap vao té bao £ coli DHIOB
kha bién.

Plasmid tai 6 hap trong E coli duge tach
chiét va dugc kiém tra bing phan tng cit véi hai
enzyme BamH| va Notl. Tir cc két qua thu duge
(Hinh 3 duémg chay 2) cho thf\y c6 bing DNA
khoang 0.2kb duge cit ra, chiing 161 khéng dinh
di thiét k€ dugc vector trung gian pRTRA7/3
mang gen modiCspB va gen modiCspB di duac
chén vio gita promoter CaMV3SS, 358
terminator, Nhur vdy, gen modiCsp8 nim trong
cB tric biéu hién dugc diéu khién béi promoter
CaMV35S (mbd ta & so dd Hinh 4).

3 4 5

Hinh 3. Tach déng gen modiCspB vao vector pRTRA7/3 va pCAMBIA1300.7. Sén pham PCR doan modiCsp8 i vecior
pIPT-smanKan 2 Veclor pRTRA7/3 chira dogn chén modiCspB ¢t bdng BamHi va Noll 3 Veclor pCAMBIA1300 chis
céu tric 35S Pro.. modiCspB:: Ter c8t bAng Hindlll 4. Sén phdm PCR doan modiCspB tir vector pCAMBIA1300 tdi 16 hop

5. Vector pRTRA7/3 mé véng bling BamH{ va Notl.

Hindll

Huowdll

Hinh 4. So db cau tric bieu hién mang gen madiCsp8

Thiét ké vector biéu hién trong thuc vit
pCAMBIA 1300 mang gen modiCspB dudi sy
diéu kién ciia promoter 355

Vector tich dong wung gian dugc xi ly véi
enzyme Hindlll nhdm tinh sach cdu troc 35S
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pro:'CspB::35S tercd kich thude khoang 1.1kb theo
ly thuyét (Hinh 4). Doan ciu tric nay sau khi tinh
sach duoc gin véi vector pCAMBIA 1300 da mo
vong bing enzymeHindIll. San phim lai duge biédn
nap vo 1€ bao £.coli DHIOB va chon loc trén mdi
tru¢mg chia khang sinh kanamycin S0 pg/ml, Mot so
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Kkhuin Tac duge chon va vector téi (6 hop duoc tach
de kiém tra sy c6 mit cia gen modqupB bang céch
cht plasmid bing enzyme Hindlll. Két qua thé hién
nhu hinh 3 duémg chay 3 cho thiy, ching tdi da chon
loc dugce vector pCAMBIA 1300 mang doan DNA
kich thuéc khodng 1,1 kb. Déng théi, phan img PCR
véi cip mdi CspBF1Bam va CspBRINot va khudn
DNA 1a vector pCAMBIA 1300 t4i to hop da thu
dugc doan DNA c6 kich thuéc 0.2kb twong trog véi
doan gen modiCspB (Hinh 3 dudng chay 4). Nhu
vy, doan casset dai 1.1kb chira gen modiCspB da
dugce gin vio vector pCAMBIA 1300,

1

2 3

bp

~0248

Hinh 5. Kidm tra sy c6 m3t gen modi Csp8 trong 1€ bao vi
khudn A. tumefaciens. M. Marker 100bp; 1-2. PCR i
prasmid téch tir A.tumefaciens

Céc plasmid pCAMBIA 1300 t4i té hgp da
duge bién nap vao A. Tumefaciens theo phuong
phdp xung dign. Két qué bién ngp dugc kiém tra
bing PCR nhdm nhan lén doan gen modiCspB vai
c3p primer CspBF1Bam va CspBRINot va khuén
DNA 13 céc plasmid tach L té bdo 4 mmefaciens.
Hinh 5 cho thﬁy doan DNA dugc nhin 1én c6 kich
thude khodng 0,2kb tuong Gng véi kich thuée coa

gen modiCspB. Két qua trén cho thiy da bién nap
duge cic Ti plasmid pCAMBIA 1300 tai 6 ho-p
mang ciu tric 35S pro:: modiCspB::358S ter vao té
bio vi kbudo A. tumefaciens. Cac dong vi khuin
nay da dugc sir dung trong thi nghiém chuyéo gen
vao cly ngb.

Chuyén gen modiCspB vio céc déng ngd théng
qua vi khuin Agrobacterium

Thi nghiém chuyén gen modiCspB vao 5.800
khi callus cta 3 dong ngb tién hanh trong vy He
Thu nim 2013, két qua bl%n nap (Bing 1) cho thdy:
Ty 1¢ md seo khang hygromycin dat trung binh la
26%, dong dat cao nhét 1a V152N (27,9%). Ty 16 t4i
sinh cdy tr khéi mé s¢o bién nap dao ddng fir
28,12% (dong €436) dén 38,53% (dong VI52N) va
dat ty 1§ trung binh 14 33,02%. Cic cdy th sinb thu
duge sau bién nap dugc chuyén sang moi truomg ra
ré 120 ciy hoan chinh. Ty 1¢ tao cay hoan chinh cia
cic dong dat truog binh 12 20,18% va véi sé ciy 1a
105. Céc cay boan chinh ndy dugc ra ngéi trén gié
thé va i bmg dung dich 1710 MS truéc khi tién
hanh (rong ra da: vA chim soc trong nha lué. $6 cay
chuyén gen sdng sot khi trdng ra dat |3 68 cay va dat
ty 1¢ trung binh 18 62,02%. Dong c6 ty ¢ ciy séng
cao nhét 13 démg VI52N (70,37%) va dong C436 co
ty 1& ciy song thip nhit (47,83%). Két qua tai sinh
cla cac dong nghién clu sau khi bién nap phan anh
tuemg dd1 phi hop véi két qua nghién ctru coa Bui
Manh Cuong va cs (2013) khi dinh gia khé ning ta1
sinh cia mot s6 dong ngo thong qua nuds cdy phoi
non, trong dé dong V152N la dong c6 kha ning ta1
sinh cao nhit.

Cic cay chuyén gen song kh tréng ra dat dugce
cham séc va tién hanh thu mau la phan tich va phan
tich PCR dé kiém tra sy ¢6 mét cia gen chuyén,
déng thi danh gi4 khi ning hiru thu cba céc cdy
(Hinh 6)

Baing 1. Két qua ti sinh sau bidn nap gen modi CspB vao cac ddng ngd vu Hé Thu 2013

- Ii:.g:bn vit :x‘: :ar:l:ps N:‘c;;g;;;:o . Tao cly tai sinh ‘Ta?::ﬁ.rr.:o?" o ns::agam:'
Sébmé  Tylg%) Sbcay Tylg(%) Sociy Tylg(%) Scay Tyl (%)
1 visan 2,000 558 279 215 3853 AL R
2 cas 1.800 441 25 12 2812 2 R
3 e 2000 512 256 166 242 28 1687 19 6788
TéngTB 5800 1511 260 505 3302 105 2018 68 62,02
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Hinh 6. Tai sinh cay ngé chuyén gen modiCsp8 héng phuong phdp Agrobactenium Calfus duoe chon loc trén moi tnamg
chon Ipc (A, B). Phé: hinh thanh trén méi trromg chen loc (C), Céy 1ai sinh trén méi tnydmg tao ré (D, E); Cay ra ngo trén gia
the trong nhé ludn (F); Cay chuyén gen tréng ra dét trong nh huth (G)

Kiém tra sy c6 mat ciia gen modiCspB biing PCR
vi d4nh gi4 kha niing hiru thy cia che ciy chuyén
gen thé hé To

Pé xic dinh sy c6 mit cia gen dich dd dugc
chuyén nap vio h¢ gen cia cac ddng ngd, ching t6i
ldy miu 14 cia cic cdy chuyén gen T, séng sét khi
dua ra dét va tién hanh téch chiét DNA tdng 8, sau

d6 sir dung cdc cip mbdi dic hiéu voi gen dich
modiCspB va thuc hién phan img PCR, tiép do tién
hanh dién di trén agarose 2% dé x4c dinh cdy mang
gen dich (co két qua dién di duong tinh). Két qui
phan tich PCR cua cdc cdy chuyén gen (Bang 2) cho
thiy sé cAy mang gen chuyén 1a 56 trén téng s6 68
cdy sbng sot va dat ty 1 trung binh i 81,66%
(Hinh 7).

Bang 2. Két qua kim tra sir oo mat ca cac gon chuyén modiCspB va kha nang hivu thy clia cac cay chuyén gen thé hé To

vy Hé Thu 2013.

o Noudnvat 34 cay séng Cay mang gen chuyén Cay mang gen hiru thy Higu sust
lléu khi dura ra aét chuyén gen %)
Sb cay Ty 18 (%) Sb cay Ty I8 (%)
38
1 V152N 32 84,21 18 56,25 090
1 028
2 ca36 9 81,82 5 55,56 -
19
3 cN 15 78,95 10 66,67 0.50
TéngITB 68 56 81,66 3 59,49 056
M 1 ¥ 3
204 bp-

Hinh 7. San pham FCR kiém tra s c6 mat gen modiCspB clia

2. Plasmid, 3. WT, 4-14. cac cay chuyén gen CspB thé hé Ty)
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Khi danh gia kha ning hiu thy cia cac cay
chuycn gen. hién tuong thuong gip phai la cc cay
chuyén gen bj bht thu do réi Ioan vé sir phan hoa co
quan sinh san cua cdy ngb hodc do thai gian chénh
léch tung phén—phun rau qua Jén dan dén cay chuyén
gen khéng thu duoc hat. S6 cay chuyén gen hiu thy
trong thi nghi¢m thu duge hat la 33 cay, dat 1y 1¢
trung binh 1 59,49% (Hinh 8). Nhu véy, s6 cdy séng
khi trong ra dat va s6 cay chuyen gen hiru thy cia
cac dong thu dugc twong d6i lhap, day cling 12 mt

ro ngai lon trong cic nghién clu chuyén gen vio
cdy ngd (Nguyén Van Dong va cs, 2013).

Nhu vy, qua két phan tich PCR v danh gia kha
nang hiu thu caa cdy chuyén gen cho thay ching 161
da chuyen thanh cdng gen chiu han modi Csp8 vao 3
dbng ngé Viét Nam la V152N, C436 va CTN v6i tin
s6 chuyén gen cia cac nguon vat ligu dat tr 0.28-
0.90%, ty 1¢ trung binh dat 0.56% Hat cac cay
chuyén gen To duoc bao quan su dung cho céc
nghién citu tiép theo.

Hinh 8. Danh gid kha néng hiu lhu clia cac cay ngd chuydn gen CpB thé hé To trang nha luén (Cay chuyén gen hiu thy

(A): Cay (B) vé b3p (C) ngd chuyén gen thé hé To).

KET LUAN

~ Trong nghién cuu nay, ching (o1 da thiét ké va
tong hop dugc gen modiCspB ma héa cho moét
protein lién quan dén shock nhiét d thap, co chue
ndng ciia RNA chaperone. GenmodiCspB duoc cdi
bién 45 nucleotide ta A/T thanh G/C, tuy nhién
khong lam thay dé1 cdc amino acid trong chu tric
hoat djng cua protein. Gen madle)B da duge gin
véi vector pCAMBIA 1300 trong cu truc bicu hién
35S pro::modiCspB::35$ ter va duge bién nap vao té
bio A, lmnejnuemdc chuyun gen vao cdy ngo Két
qud chuyen gen cho thay, s6 ciy chuyen gen song sot
Khi trong ra ddt 1a 68 cdy va dat ty ¢ song st trung
binh 62,02%, dong ¢o ty 1§ ciy son" cao nhit ]n
dong VIS2N (70.37%) vi dong C436 c6 1y 1é cay
song llmp nhét (47.83%). Qua két phan tich PCR va
danh gia kha nang hiru thu cia cdy chuyén gen cho
thdy da chuyén thanh cong gen chiu han modi CspB
vdo 3 dong ngo Viét N.lm 1a VIS2N, C436 va C7N
v6i tan s6 chuyén gen cua cac nguodn vit lidu dat tir
0.28-0.90%, 1y 1§ trung binh dit 0,56%.
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KC04.02 do Bé Khoa hoc va Cong nghé quan ly giai
doan 2011 -2015

TAI'LIEU THAM KHAO

Boi Manh Cuimg. Ngusén Xuin Thing. Neuyén Vin
Truing, Doan Thi Bich Thao. Nguy &n Thi Thu Howi, Tu
Thi Thui Dung. (2013) Két gua nghién ciru bude déu vé
chuyén gen chu han VAL vi ZmDREB2A vao mot sd
dong ngo Vit Nem  Bdo cdo i nglu Khou hoe Cing
nghé sl hoe 10an quéc 2013, O 2 Chng nghe simh
ho Ui smh, Cang nghé smh hoc Thiee var NXB Khoa hoe
“Tu nhign va Cong nghg. 715-719

Casughoni P.. Warner D, Bensen R ). Anstrom D C.
Harrison ) . Stoecker M. Abad M . Kumar G . Salvador S
D'Ordine R. Navarro S.. Back S Fernandes M. Targolly
3. Dasgupta S. Bomin C. Lucthy M ¥ Heard ) )
(20u8) “Bacterial RNA chaperones conler abiotic sireas
(olerance i plants and improved grain yield o maiee

131


file:///icld

under water-hmited conditions". Plant Physio, Vol 147(2):
446-455.

Nguyén Vin DBdng, Pham Thj Ly Thu, L& Thj Mai Huong,
Lé Thi Lan, Nguyén Chién Hitu, L& Huy Ham, (2013).
Nghién ciu 180 gidng ngo chiju han bdng céng nghé gen
Bdo cdo Hei thdo qudc gia vé khoa hoc cdy tréng lan thir
nhdi. NXB Néng nghigp: 402-408.

Graumann P., Marahiel M. (1994). “The major cold
shock protein of Bacillus subnlis CspB binds with
high affinity o the ATTGG- and CCAAT sequences
in single stranded oligonucleotides™. FEBS Lett, Vol 338.
157-160

Graumann P., Marahiel M. (1998). “A superfamily of
proteins that contain the cold-shock domain™ Trends
Biochem Sci. Vol 23(8):286-290.

CONSTRUCTION  TI

PLASMID HARBOURING

Huynh T Thu Hué et al,

Graumann P., Wendrich T. M., Weber M. H., Schroder K.,
Marahiel M. A. (1997). "A family of-cold shock proteins
in Bacillus subtilis is essential for cellular growth and for
efficient protein  synthesis at optimal and low
(emperatures". Mol Microbiol, Vol 25(4): 741-756.

Jones P.G., Van Bogelen R.A., Neidhardl, F.C. (1987)
Induction of proteins in response to low temperature in
Escherichia coli. JBacreriol, Vol 169: 2092-2095,
Sambrook J, Russell D (2001) Molecular Clonng: 4
Laboratory Manual, 3rd ed. Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York.
Willimsky G., Bang H., Fischer G., Marahiel M. A
(1992). "Charactenzation of CspB, a Baedlus subnlis
inducible cold shock gene affecting cell viability at low
termperatures”, J Bacteriol, Vol 174(20): 6326-6335,

modiCSPB  GENE AND

TRANSFORMING THE GENE INTO MAIZE PLANT

Huynh Thi Thu Hue', Nguyen Van Truong’, Bui Manh Minh', Doan Thi Bich Thao?, Nguyen Xuan

Thang’,Nong Van Hai',Bui Manh Cuong’

!Institute of Genome research, Vietam Acadenty of Science and Technology
’Maize Research Insutute, Vietnam Academy of Agricultural Sciences

SUMMARY

Bacillus subnihs derivedgeneCspB, coding for RNA chaperone functional protein enables mRNA stable as
single-stranded 10 adverse conditions. Therefore, the expression CspB protein in transgenic plant could
wncreaseresistant ability of plants to environmental stresses such as cold, heat and drought In order to optimize
the expression of the bactenal gene in plants, an anificial- syothesis CspB(modiCspB) gene with 45 pucleotide

modifications from A/T to G/C was obtained to achieve a more compatible

expression gene in plant.

ModiCspB gene was inserted in pCAMBIA1300 under the control of 35S promoter and transformed 1n to
immature embryos of three maize inbred lines of Viemam V152N, C436 and CTN by Agrobacterium-mediated
method. The results of transformation obtained 68 regenerated plants survived in the green house, 62.02% of
total regenerated plants In which, the hne V152N produced the bighest (70.37%) of transgenic plantsand the
lowest was C463 47.83%). The transformation efficiency was 0.56%. after ferulityassessment and PCR
analysis.. As consequence, our research has provided the imtial transgemic maize plants by improvementof the

stress tolerance

Keywords: CspB, modiCspB, pCAMBIAI300, vector construchion, maize transformaiion
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