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KET QUA CHUYEN GEN GUS VAO CAY LUA VOI SU DIEU KHIEN CUA CAC

PROMOTER KHAC NHAU
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TOM TAT

Viéc nghlen ciru va danh gia s hogt dong cia cac promoter de chon ra mdt promoter thich hep cho
qua trinh chuyén mét gen nhat dmh vio trong cdy lia s& gop phén 1am tang gia tri cua cdy lia chuyen
gen. Hoat dfng ciia 4 promoter (Rd29A, Gtl, RCg2 va CaMV358} trong vige didu khién qua trinh téng
hgp coa cac gen chuyen trong cdy lua d& duorc nghién ctru théng qua sy biéu hién cia gen gus (beta-
glucuronidase). Két qua cho thiy, cac promoter khac nhau khéng c6 anh hudng dang ké dén sy hinh
thanh callus va kha ndng tai sinh ciy. Sy bidu hién tam thoi coa gen gus & phdi non cua laa sau khi bén
gen cling khéng phu thudc vio promoter duge chuyén. Mau xanh djc trumg coa gus duge thé hién trén
phéi non méi duge chuyén gen 0 tat ca cac cong thirc. Trong khi dé, sur biéu hién ben vimg cia gus chi
quan sat dugc & cdy lia chuyén gen véi sy diéu khién cia promoter RCg2. Trong s6 c4c cdy lua chuyén
gen thu duge & thé hé T,, 11 ciy co biéu hién sy hoat ddng cha gen gus véi sy didu khién cia prornotcr
RCg2 . Két qua phén tich & miic d6 phan tir théng qua k§ thuit PCR va lai Southern blot déi véi nhimg
céy thé h¢ T, ndy ciing déu thdy sy c6 mit clia gen gus tai 1,1 kb va gen Aph tai 0,76 kb, trong khi & ciy

déi chimg 1 khéng co.

Tir khéa: Cdy hia chuyén gen, gen gus, promoter, sing bdn gen

MO PAU

Cong nghé chuyén gen 1a mét trong nhimg thanh
cdng mdi cua cong nghé sinh hoc va dé tao ra mét
cugc cach mang moi trong cdng tic chon tao glong
cdy trong, vit nudi. Co nhiéu phuong phép chuyén
gen vao ciy trong nhur sir dung sang ban gen, thong
qua vi khudn Agrobacterium tumefaciens hoic
chuyén gen théng qua 1€ bao tran.,. (Potrykus, 1990;
Datta, 1998). Poi voi lua, phuong phap chuyén gen
bﬁng sung ban gen vén la phuong phap duge sir dung
phd bién nhit va 13 phwong phdp cho ty 1§ cy
chuyén gen thanh cOng cao nhit hién nay.

Pdi véi cac gen duogce chuyén, bén canh tinh chét
ma gen dé quy dinh thi sy thé hién cla gen d6 & vi
tri ndo trong cdy duge chuyén cling rat quan trong.
Trong cay chuyen gen, sy thé hlen cia cdc gen duge
chuyen chju sy diéu khién tryc tlep clia promoter vi
thé viéc sir dung promoter phu hop co vai trd quyét
dinh thanh cdng cha viéc chuyén gen mong dgi ciing
nhu kha nang sir dyng cia cdy chuyén gen d6; va
viéc thiét ké, Iya chon promoter sao cho sy thé hién
cia gen duge phit hop véi muc dich ma nha tao
gibng mong dgi 13 phin khong thé thiéu duge trong
qué trinh chuyén gen. Vi promoter s& diéu khién qua
trinh tong hop DNA cila cac doan gen ngoai lai, do

d6 ma théng qua sy biéu hién cia cic gen duge
chuyén trong ciy c6 thé so sanh sy khac nhau cua
cac promoter mdt cach tryc tlcp (Lu et al, 1998).
Phuong phap phé bién nhit dé danh gia sy didu
khién ciia promoter 1a thong qua viéc sir dung gen
chi thi (Jefferson ez al., 1987), trong d6 gen gus 1a
mdt trong nhimg gen chi thi dugc sir dung rong rii
nhit. Véi myc dich danh gia sy diéu khién cia céc
promoter khac nhau, hoat déng cia 4 promoter
(Rd29A, Gtl, RCg2, va CaMV355) trong viéc didu
khién qué trinh tdng hop cla cic gen cuhyen trong
cily lia d3 duoc nghién ctru thong qua sy biéu hién
cua gen gus (beta-glucuronidase), dudi diy 12 mét 56
két qua budc ddu da dat dugc sau khi tién hanh thi

nghiém

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit lién

Gibng Iua duge sir dung 13 IR68144 thude loai
phu Indica ¢6 ning suét cao va chita ham lrgng sit
cao duge chon tao va dang dugc luu gilf tai Vién
Nghién ctru Lia Quéc t& (IRRI), Philippines.

Cdc Promoter: CaMV35S- Cauliflower mosaic
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virus (Koziel et al., 1993) diéu khién si biéu hién
cla gen chuyén & tt ca cac bo phan cua cay, duge
st dung rong rai trong chuyen gen vao cly trong.
Promoter RA29A diéu khién sy biéu hién kha ning
chdng chju cua cdy (Yamaguchi-Shinozaki, 1999).
Promoter Gtl diéu khidn sy biéu hién caa gen
chuyén ¢ néi nhi hat (Okita ef af,, 1989). Promoter
RCg2 diéu khién sy biéu hién cia gen chuyén & ré
(Yong Xu et al., 1995).

Ciu trice plasmid

PRob5 + PGH1 (CaMV35S) 35SP/gus/NosT/
358T/hph /35SF/.

PRob5S 29A210 (Rd29)/Rd29P/gus/3’OCST/
358 T/hph/355F/.

PRebs  Glugus (Gtl)GluP/gus/NosT/355T/
hph/355P/.

PRob5S pVXa98 (RCg2YRCg2P/gus3’ ecsT/
358T/hph /358P.

Phuong phép

Chuyén gen biang sing bdn gen va 1di sinh cdy

Sing bin gen Bio-Rad 1000/He duoc chung toi
st dung trong nghién clru ndy. Thi nghiém dugc
nhic lai 3 1An d6i véi timg promoter. Phéi non cta
hat laa sau khi thu phin 8 - 10 ngay dugc tach ra va
sir dung cho ban gen. 100 - 120 phéi non dugc xép
trén méi trudmg MS (3% saccharose, 2 mg/1 2,4D,
100 mg/l cefatoxime) theo vong tron ban kfnh
khoang 1 cm. Phéi non sau khi bin gen duge chuyén
sang mdi truéng chon lgec ¢6 chita 50 mg/l
hygromycin B va dé trong ph(‘)ng tbi. M6 seo hinh
thanh dugc chuyén sang moi truémg tai sinh cdy MS
(Murashige, Skoog, 1962). Cay chuyén gen thé h¢
To duge kiém tra bing k¥ thuit PCR s& chuyén dén
trong & nha luéi.

Xdc dinh si biéu hi¢n ciia gen gus bing phirong
Phdp thir véi co chat sinh mau

Nam phéi lia non dugc chon ngiu nhién trén
mdi dia petri sau khi chuyén gen bing sting bin gen,
sau do ngm trong dung dich X-glue, 0 & 37°C trong
24 h v dém sb phoi thé hién mau xanh va s6 chdm
mau xanh trén phdi non do.

M (14, than, r, hat) cdy lia thé hé T, duge cit
nho thanh timg doan va dwoc ngam trong dung dich
X-glue r6i 01t & 37°C trong 24 h. Pém s6 cdy lda co
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1
mé biéu hién mau xanh va chuyén nhimg ciy niy ra
trong & nha ludgi,

Xdc dinh gen chuyén bing phirong phdp phin i

Tdch DNA tong sé:: DNA dugc tach theo quy
trinh cia Dellporta va dong tac gia (1983)

K thugt PCR: 10 ng DNA méu, 50 ng cho mét
primer, (4,16 mM dNTPs, PCR buffer (10 mM Tris,
pH = 8,4, 50 mM KCI va 15 mM MgCl,), 1 don vi
Taq polymerase, lén thé tich 25 ml vdi nudc cit. Chu
ky phan tng 36 vong & 4°C; Bude 1: 94°C trong 5
phat; Bude 2: 94°C trong 30 gidy; Bude 3: 55°C
trong 30 gidy; Bude 4: 72°C trong 1 phut. Bude 5:
4°C.

Phén tng Southern blot: 10 pg DNA duoe cit
bing cdc enzyme han ché. Céc DNA sau khi cit A
duogc kiém tra bing chay dién di trén gel agarose &
20V trong 1X TAE (12 h). DNA sau d6 dugc chuyén
dén mang nylon HybondN". Mang nay duoc lai véi
mau do d3 dugc danh ddu phéng xa. Cac mau do niy
dwoc chudn bi theo phuong phip ding mdi ngiun
nhién, véi ddng vi a [“P] d CTP va hé¢ théng danh
d4u Rediprime (Amersham). Sau khi lai, mang nay
duogc rira hai lin trong dung dich 2 X SSC, 0,1%
SDS trong vong 10 phut, rira lai mét 1an trong dung
dich 0,2 X SSC, 0,1% SDS trong 15 phit, va mét lin
trong dung dich 0,1X SSC, 0,1% SDS trong vong 15
phut. Sau d6, mang dwoc chiéu bing phim X-ray.

KET QUA VA THAO LUAN

Tai sinh ciy laa

Vigc nudi cay cac phoi loa non sau khi chuyén
gen 1a mét yéu cau bit bude, dac biét 1a déi véi cac
giong thudc loai phu indica (Datta et al, 1998). Phoi
non sau khi biin gen duge dit trén mdi truéng tao
callus ¢6 chita 50 mg/l hygromycin B nhdm sang loc
va tai sinh ¢dy con (hinh 1).

Trong s6 liéu & bang 1, sb hrong cdy con tdi sinh
tir cdc phdi non duge chuyén gen voi cac plasmid
29A210, Glugus, pVXa98 lan luot 13 20, 25 va 30
trong khi s6 hrgng cdy con duge tai sinh & cong thirc
véi CAMV35S 1a 15. Nhu véy, ca 3 plasmid duoc
danh gia déu cho s6 hugng cdy con tdi sinh nhleu hon
50 vOi sir dung plasmid CAMV35S. Trong tat ca cdc
cong thire, cdy lGa tai sinh déu phat trién binh
thudmg:




Tap chi Céng nghé Sinh hoc 6(3): 321-326, 2008

Hinh 1. 1. Phdi non chudn bi ban gen; 2. Callus phat trién trén mai trwdng chon loc; 3. Cay lia tai sinh trong
éng nghiém; 4. Cay lua trdng trong nha Iwéi.

Bang 1. Cay lua tai sinh tir phdi lia non sau khi chuyén gen bang sung bén gen.

Plasmid Promoter/noi thé hign S6 liegng phoi  Sé lwong callus  S6 lugng
non ban dau hinh thanh cdy tai sinh

PROB5 + PGH1 (B/C) CAMV355/Tat cd cadc mod 500 200 15

PROBS + 29A210 RD29/Tét ca cac md 548 128 30

PROBS + GLUGUS GT1/Néi nhii 570 65 20

PROB5 + PVXA98 RCG2/ré 564 118 25

Hinh 2. Phéi lGa non sau khi bén gen dwroc ngam trong dung dich X-gluc.
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Két qui ddnh gia sir biéu hién tam théi ciia gen
gus & trong phéi lda non

) Két qua phép thir voi co chét sinh mau cho
thiy, & tit ca cac cong thirc déu cé sv biéu hién cua
gen gus trong phoi non sau khi chuyén thong qua su
xudt hién mau xanh ddc trung khi nhu¢m mau véi
X-gluc. Piéu ndy chimg to cac promoter khac nhau
khéng anh huéng dén sy biéu hién tam théi coa
gus. Tuy nhién, s6 lrgng clia cic cham xanh trén
phéi non & céc cdng thirc 1a khic nhau (bang 2). S6
lugng trung binh cdc chim mau xanh dat cao nhét
& cdc phdi lia non duge chuyen gen véi sy diéu
khién cta promoter Gtl ( 5,9 chim xanh/phéi) va
thdp nhét & promoter CAMV35S va RD29 (3,7 va
3,3 chdm xanh/phéi). Chiing t&i chi quan tim dén

nhimg phéi non ¢é mau xanh (Hinh 2) va dugc
danh gié 1a c6 mit cua gen gus.

Két qua phin tich sy biéu hién bén virng ciia gen
gus trong cily lia chuyén gen

Than, 14, ré cia cdy lGa thé hé T, da dugc ngim
trong dung dich X-gluc va két qua trinh bay & bang
3. Sy chuyén mau cla md cdy sang mau xanh dic
trung chi quan sit duge O trong cdy lia chuyén gen
dudi su dneu khién cia promoter RCg2 (1 I chy). Co
thé néi ring, gen gus chi biéu hién & cdy loa (T(,)
duge tdi sinh tir phéi lua non duge chuyén gen véi su
diéu khién coa promoter RCg?2. O diy, mirc 49 biéu
hién mau xanh gen clia gus 13 rit dam chimg 16 su
diéu khién hoat ddng manh caa promoter RCg2.

Bang 2. Sy biéu hién cla gen gus trong phdi la non sau khi bén gen.

Thi nghigém CAMV35S RD29 GT1 RCG2
Sbchdm S6phdi  Sbcham S6 phdi Séchdm  S6 phoi Sé cham Sé phai
mau xanh non mau mau non mau mau xanh  non mau mau non mau

xanh xanh xanh xanh xanh xanh

1 - - 86 30 170 23 22 7

2 22 6 150 37 1 1 93 18

3 - - 6 6 60 15 - -

Téng sb 22 6 242 73 231 39 115 25

36 chédm 37 33 59 4.6

xanh trung

binh/phdi

nan

Bang 3. Sy biéu hign cla gen gus & cy laa tai sinh (To) v&i dung dich X-gluc.

Plasmid Promoter S4 cay tai sinh $0 cay mau xanh
PROBS5 + PGH1 CAMV35S 15 0

PROBS5 + 29A210 RD29 30 ]

PROBS + GLUGUS GT1 20 0

PROBS5 + PVXA98 RCG2 25 11

Dinh gi sy biéu hién ciia gen gus & mire 4§ phin tir

L4 coa 11 cdy Iua chuyén gen thé hé T, (tr
nhimg ciy cé6 mau xanh sau khi ngim trong dun
dich X-gluc) duge sir dyng lam vét li¢u tach chiét
DNA dé phan tich va dénh gia biéu hién cta gen gus
va hygromicine (hph) .
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Két qua PCR cho thiy tit ca cic mau déu xuit
hién vach dic tnmg clia gen chuyén hph & vi tri 1,1
kb va gen chi thi gus & vi tri 0,76 kb, trong khi d6 &
nhitng cay lia dbi chimg khong cé sy xuét hién cia
cac vach bing DNA nay (Hinh 3). Nhe vay & mirc
d§ phan tur co thé nhan thdy ring, gen gus da dugc
chuyén thanh céng vio ciy lia.
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Ppc12 3456 78 91MM1MPM kb

< 0.76

Hinh 3. K&t qua PCR vé s bidu hién ciia gen gus (1,1 kb) va hph (0,76 kb).BC: Cay dbi chirng; M: Marker;

P: db6i chieng duong; 1 - 11: DNAcGa cay l0a.

pC 1

2 3 4 5.6 7 8 91011 M

1,1 Kb

Hinh 4. K&t qua lai Southern blot. BC: Cay chwa chuyén gen; 1 - 11: Cay lia chuyén gen thé hé To, M:

Marker.

Két qua 1ai Southern blot

Két qua lai Southern (hinh 4) da khang dinh két
qua cua PCR. O tt c& cac cdy lna chuyen gen T, déu
thiy xudt hién vach dc tnmg tai vi tri 1,1 kb ching
to su cb mijt cia gen gus trong cdy lia chuyen gen
dudi su diéu khién cda promoter RCg2, trong khi &
cay dbi chimg khéng quan sat duge vach nay.

" KET LUAN

Vé&i két qua thu duge trong thi nghiém trén,
chimg t6i ¢6 nhan xét nhr sau:

Trong qua trinh chuyén gen vdo ciy tréng,
promoter CaMV3358 1a mét promoter hoat ddng
manh va dyoc st dung phd bién d6i voi cay hai ta

mim, tuy nhién trong nghién ctru ndy CaMV35S to
ra khéng hiéu qua db6i voi cay la.

Két qué cua viée chuyén gen chi thu dugc cay
liia chuyén gen thé hé T, dudi sy didu khién cta
promoter RCg2 (11 cdy). Viéc bidu hién cla gen
gus thong qua phan Umg héa mé va cic phuong
phap phén tich phan ti (PCR, Southern blot) khing
dinh su c6 mijt cia cdc gen duge chuyén vio trong
cdy lua (gus 1, 1 kb, hph 0,67 kb) chimg 1o sy ditu
khién cilia promoter RCg2 trong cdy laa chuyén gen

14 manh.

Loi cam on: Céng trink nay dupc thuc hién trong

khuon khé dy dan Golden Rice ciia Vién Nghién ciru

Liia Qudc Té (IRRI), Philippines dudi su hutmg dan
ctia Dr. SW Dattava Dr. N Baiskh
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EXPRESSION OF GUS GENE IN INDICA RICE (ORYZA SATIVA SSP. INDICA) DRIVEN

BY DIFFIRENT PROMOTER

Doan Thu Thuy” *, Truong Quoc Can’, N Baiskh?, O Normal’, SW Datta’

"Vietnam Academy of Agricultural Science Institute (VAAS)
*International Rice Research Institute (IRRI), Philippines

SUMMARY

The expression of gus gene (the Uid4 gene of Escherichia coli that encodes enzyme beta-
glucuronidase) was studied to analyze the regulation of four promoters including CaMV335S, Rd29A, GtI
and RCg2. Results showed that different promoters gave no significant effect on the process of biolistics
in terms of callus formation and plant regeneration. The temporary expression of gus gene in embryo was
observed in all treatments. However, stable expression of gus gene was observed in transformed plants
when controlled by RCg2 promoter only. Among the transformed (T,) plants, expression of gus gene
under control of RCg2 promoter was observed in 11 plants, Results from molecular analysis on these 11
plants using PCR and Southern blot confirmed the presence of gus gene at 1.1 kb and %p# gene at 0.76
kb, which was not observed in non-transformed plants.

Keywerds: Biolistic, gene transformastion, gus gene, promoter, transgenic rice
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