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PAT VAN DE

Mcic d6 bidu hidn cac gen ngoal lal trong thyc vét phy thude chi y8u véao viéc chon cac promoter ad sl
dyng. Céc promoter anh hudng d&n sy phlén ma v8 cd chét lugng |gn 86 lugng. Promoter dugc dung ring
rill nhét 1a promoter 35S ciia virus khém & céy sup lo (CaMV 35S), cho mifc d8 biéu hign gen cao ¢ hdu
hét cac thyc vat chuyén gen. Mét 85 promoter khéc clng di dugc phén igp va bidu hién kha manh & thyc
vét chuyén gen, chding han promoter ublquitin & ngd va thuéc 14, promoter actin 1 & 14a ...

HA&u hét cac promoter cé cu tric va chifc nang tudng d8i khac nhau, do d6 thuding cé cac mifc 48 hoat
tinh khac nhau d6! véi bidu hién clia gen. DI8u nay cb thé la do sy khac nhau trong nén tang di truyén clia
vat chll va sif tuong tAc clia céc nhan 6 promoter véi cac yéu 18 chua dugc blét trong céc loal khac nhau.
S\t hidu biét vé chifc nang clia cac promoter dugc thay d81 trong cay chli 12 cén thigt a8 cal thidn higu qua
clia sy biéu hién & thyc vat chuyén gen.

Trong nghién cltu nay, chung tai so sénh hoat tinh cdia mdt s& promoter dugc kiém tra trong cdy thusc
14 bing biu hidn gen cat. Cac promoter nay 12 ublquitin va actin 1 & thuéc |4 trong mél tuong quan vdi
promoter CaMV 358,

NGUYEN LIEU VA PHUONG PHAP
Nguyén ll§u thyc vt
SUr dyng céy thusc 14 (Nicotiana tabacum L. cv. Havana) in vitro cho cac thi nghiém chuyén gen va
phan tich bidu hién gen,
C&u tric cdc vector mang promoter-cat

Céc k¢ thuat DNA dugc tign hanh theo Sambrook va cs (1887). Cac promoter (bang 1) duge khusch
dai bAng PCR vdi cac cap primers dic trung. PCR dugc thyre hign véi enzyme Ex-Tag DNA polymerase
(Takara), Céc sén phdm PCR dugc dua vao vector bidu hién thifc vat, mang gen chi thi cat va gen chon
Ioc npt I, ndm bén canh bé tréi clia ving T-DNA (hinh 1},

Chuyé&n nap gen va tal sinh cdy
Cac c8u tric promoter:::CAT dugc bign nap tir E. coli (ching TOP 10) véo Agrobacterium tumefaciens
(chling LBA4404). Nudi c8y manh 14 (1x1cm) cla cdy thusc 13 In vitro, dugc g8y nhidm A. tumefaciens

mang céu tric
g Béng 1. Céc vector plasmid mang cic promoter khéc
promoter:::CAT, irén méi nhau vél ving ma ho# CAT

trudng chon loc  (mdi

trudng co ban Murashige- i;_:_lsgsmld pMYK z;oa\?t:;s \é:'.lrg mé hod
Skoog [MS] b8 sung 36 Aot CAT
200mg/mL kanamycin va 51 Ubl1 (intron + manomer) CAT
300mg/mL cefotaxime) 52 Ubi1 (intron) CAT

trong 3 tudn véi 16h chiéu
sang/ngady Ad& tao chéi. T
Cac chél 14i sinh dugc tao | | %8

Viing ma héa CAT | NOS 3 I RB'

ré trén mdl trudng MS cb _— : >
100mg/mL kanamycin V& | pinp 4, Bén d6 viing T-DNA & céc vector bifu hign chua gen cat vél sy difu
300mg/mL  cefotaxime, khién cla cdc promoters khéc nhau.

Mé":h’? f\”"“ g"ay tél ds'"h CaMV 368 promoter (tif -418 dén +1) clia thé phién ma CaMV 358, Act1: promoter
sau khi chuyen gen dUdc | 4y .g35 agn +423) cla gen actin 1 & lua, 5 Ubl.U4 (Intron+Monor:ier): promoter (tir
ding d& phan tich PCR, | .23 g&n +754) cla gen polyubiquitin & thusc 14, 5°Ubl.U4 (Intron): promoter (t -
Northern blot va CAT. 263 d&n +524) cha gen polyubiquitin & thufic 1&; NOS 3’ viing két thic phién ma
clla nopaline synthase, RB: by phai, LB: bd tréi.
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Phan tich PCR cila cay chuyén
gen

i DNA tﬁng 56 (100%)“ =R Gl S . e Y
Wchur:ééngendmcdunglam oM ovo: ggxg;g; 2}!3?}3»&“::;
khudn ‘mau v8i c¥p primers diic ;
trung - clia- gen- CAT: TGC-1 Hunh2 Khuiéch daixDNA tbngs& euavcﬁychuybn genh&ng PCR
(p':'me"‘F) ' ae 5= . . | M&i dong vector Guac ction|d vay (dan 8512 v 3) @& phan tich.’

TEEC CAATG' " .| 8M: 1-kb DNA ladder, Nc:aélchmgknongchuy&vgem
ALLAC " v TGC-3 (pnmer-R) . T
5 p— 4

:cces&rcc%ccﬂ:ccmc e

FTIE LTI WA RPN TSRO

'CA-3". HBn hgp PCR chima pats —_— N ..

! "P ) M i:c B 33 33 B % TR

H@Qpmol, -primars/10mM  Tris(pH Mm@ @ Attt 68 @ e
8,3)/1,5mM MgCl,/40mM. | inh 3. Phan tich Northerri!ﬂb't ¢da ééb cay éa_béngchc‘n_ig dhuy‘iw geh

Kenb? stam"' a "ampfzu"‘ iy
'Polymerase "Pond t8rty g téh 50pL. Khuéch dai PCR theo phuung't.htl& hlan tinh.94°C/5. phut tlép lheo
30 chu Ky 949CI30%! 60"8/305 va'T2°C/45s. Céc san phdm PGR dugc didn.di tmng gel agarose 1%

Phan tich Northern blot Fo ety

| RNA t8ng s6 cia la cay chuyén gen dugc phan doan tnén gql formaldehyde ag rose. sau ﬁé gén l8n

imang Hybond-N+. Giai doan tién lai dugc thuc hién a 60°C£2h trong Chl,lrch buffer pH 7 4), taép do lai vgi

aprobe- en cat danh ddu P¥?) & 60°C O/N trong clng. dém. Mang Ial du’qn rita 2 13n/20, phut 8.80°C vdi 2x
P4 SDS, va 2 18n/20 phut & 60°C véi 2x SSC + 1% SDS Tln hlep lai duac phéi hlen béng Dhong

hoat tinh CAT (chloramphemcol acetyl transferase)u R

h clia cac promoters ¢ cay thudc 1a chuyén gen dugt Xac dignh béﬁg ph’éﬁ trch CAT. Hoat tinh
AT do theo phumphép cla Scott va; cs (1988): Dich dfﬁé‘t‘ e bé‘ surig MC—chleénﬁphemcol
(5 ol} va acetyl C@A ‘Phéin img thyfc hién & 37°C/6D phit! Sac ky'idp iy ‘tréh tdm sliida ger’ dé
tac c foramphenicol tif nhidn khéi cac dang bi acetyl hoa cﬁa ‘ﬁﬁ ﬂ’dhg éhlorofontﬁ-methéno‘l (’19‘1 vlv)

KET%MAJHAQJ*”A'*:I sty i oy proese s Bodoid z'=.f i.cn'.‘ '\-i‘- '-- ‘r‘-‘-' >57- 3 '-‘f?=‘f T “’“ s
'Chuyén nap genocéy'thubwla yA'Rée phan bing PCR . “Wiird rawis b

Gen cal da duoc dya vao cac vector. biéu, | hign mang cag prornqter.khar_: ghau qau dg blen nap vao cay
thuoc Ié thﬁng qqa A tumefac:enﬁ' Cac chon tai slnh trgn moi trud bg chon Jog duge tao re. dé phét trién
thaph ¢4y ho3in chmh Béng chim cua su’ bien’ nap du'dc xac dinh bang phan tich, PGR (Hinh 2). Khuéch
é‘al PCR khong thu<; hler; txen f(huon mau bNA Qong so clia cay, thqéq 14 khong, bien nap, ..
Phan tlch Northern blot

. Hogt, dgng phién ma.ciia gen cat da dugc kiém:tra. bing phan tich Northern. biol. :Céc: cay ioh- bang
phlmg ghuyén. genit ¢Ac.dong: vectar khag nhau. (Hmh 2).¢hing.cé tin higw lai khj fién hanh Morthem blot
(hinh,3). Cac cay,qho tln higu Jai; manh nhét tmng mm dqngvvector 86 duoc dung dé phan tish:hoat Jmh
CAT. v i v i LIS P . e e T

S BE

§

mantiohhmﬁnhcm I L U BTN

P& x4c dinh hoat tinh ciia cac promoter CaMV 358, ublqultln va actin 1, gen &ni ihi cat da du‘oc gén véi
cac viing promoter clia cac plasmid pMYK 33, 36; 51 va 52. Hoat tinh CAT dugc xac dinh sau 6 tuan tai
sinh clia cay chuyén gen. Cac s6 liéu ban dau thu dugc vdi cdu tric chi thi CAT chi ra riing hoat tinh CAT
dugc bidu hién bai promoter ubiquitin (intron) 1 manh nhét so vdi cac promoter khac. Promoter ubiquitin
{intron) cho thady hoat tinh manh xdp xi 3 lan hoat tinh cla promoter CaMV 35S va 2 I3n clia promoter
ubiquitin (monometr). Mic d& biéu hién cda gen cat dudc sap x&p nhu sau: Ubi.U4 (intron) > Ubi.U4
" {monomer) > CaMV35S > Act 1. (hinh 4). Cudng dd cla cac tin hidu bi acetyl héa dugc xac dinh bing
cach dung chudng trinh TOTAL LAB dé dém vdi 3 Ian 1ap lai trén mdt thi nghiém. Cac «6 lidu trinh bay 0
hinh 4 Ia gia tri trung binh cong va sai s8 chudn ciia 3 thi nghiém déc lap.

. Rromoter Act1 & lGa la médt trong nhiing promoter c6 hoat tinh cao dugc dung dé xay dyng cac phuong
thifc bién nap va biéu hién cac gen ngoai lai & lia (Sentoku va ¢s 2000, Zhang va ¢cs 1991) va § cac cay
mot 14 mam khac (Zhang va cs 1991). Hoat tinh thap hon clia cac promoter d3c trung cay 1 14 mam trong
cay 2 14 mam cing da dugc thong baeo (Callis va cs 1987). K&t qua cla ching t6i phil hdp vdi nhén dinh
nay: mitc 3o biéu hién thip nhit clia gen caf vdi promoter Act1 so vdi cdc promoter khac. Hoat tinh yéu
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cha cac promoter manh nht & ciy 1 1A
mém trong hé thdng cdy 2 |16 mém ob thé
do intron khéng thé ghép nét hidu qua trong 1.9 Ac €m
hé théng 2 14 mém (Callis va cs 1987).

Bing chch bidu hidn trong thdl glan
nglin & protopiast thuSc & vé&i gen chi thi
GUS, Plesse va cs (2001) dé chimg minh 3 Ac Cm
ting mix 40 bidu hidn cao han nhidy cla ' Ae CmM
GUS so vii CaMV 358 da dugo tim thily khi
dung promoter mang §'-UTR ublquitin, the em
lesder intron va trinh ty mi hod monomer
déu tién, Nghtén ciu olie ching 6l clng ' o -
cho két qud tuong U hoat tinh CAT cla PC 3 B Bt 62

:p‘r?;:o ':; %F::g?ngm?g).m ggg'kg?gg Hinh 3. Anh hsdng ciia 4 logl prometer lin
mét ciim leader intron |4 mdt phuong thie mite 9 hogt tinh CAT
chung cho cic gen polyubiquitin (Binet v PC. @6 chimg duang linh CAT

cs 1891, Ganuchik va cs 1994, Rollfinke va
cs 1988), Loa! bd leader intron di gldm
hidu qud bidu hién mdt cach sdu sdc (hon
40 An) duge quan sél trong md 1A cla cly
thuSc 14 chuy8n gen &n dinh (Rolifinke va
cs 1008). Bing cdch bidu hidn trong thdl
glan ngdn & protoplast thudc |4 vdi gen
GUS, Genschik v cs (1984) ¢ thé chimg
minh -283 bp & ving 6§'-UTR, the leader
intron vé trinh ty mi hod ublquitin monomer
déu tién cho phép tAng hoat tinh GUS Ién 7
i&n so véi promoter CaMV 35S, D& nghién

ety promoter ubiquitin ching 161 @A tao LI » 61 62
dong §-UTR cls doan UbilM4, leader Hinh 4, Cuding dé cla cés tin hiju bj acetyl héa cla
intron, vA vdl hofic khdng ublqultin chiorsmphenicol

monomer déu tién & phia trudc cia gen cat,
Trong ck 2 cBu tric, bidu hién CAT cao hon so vdl CaMV 35S promoter da dugc tim thdy. Trong 2
promoters dugc so sanh, mic db bidu hién cla gen cat vdl promoter ubiquitin (intron) khéng c6 monomer
cac han b monomer g&n 2 1n. DiSu ndy ¢ thé 1a hidu sust dich md ting cao hon sy tich lu§ cla ban
phidn ma. K&t qua niy chi ra riing ubiquitin ieader intron 1a mot yéu 16 quyét dinh dinh lugng cla sy biSu
hidn gen.

Tém Ial, chung 191 sir dyng gen cat a8 nghian ciu diic didm cia mét 88 promoter dutsc thist lap trong
Ay thuSc 1. Hoat tinh promoter v cac kidu bidu hidn gen ngoal ial d8 dugc quan st treng oly thuéc 1a
chuy€n gen. Céc 8 lidu ity cung c&p céc théng tin hitu fch 1lén quan aén vide sl dyng céc promoter nél
irén dé hudng d8n sy bidu hién gen ngoai lai véi hidu sust t6i da trong cdy thudc 14, déng thél ching cing
glup ich cho viéc phét trién cac céu triic promoter ubiquitin d& dugc cdi thién cho phép bidu hién manh
trong cée loal md thudc ia.




NHUNG VAN DE NGHIEN CUU €0 BAN TRONG KHOA HOC Sy SONG 947

TAI LIEU THAM KHAO

1. Binet MN, Well JH, Tesslar LH, 1881, Structure and expression of sunflowsr ubiquitin genes. Piant Mol Biol 17{3);

395-407,

Callis J, Fromm M, Walbot V, 1987, introns increass gene expression in cultured maize cells. Genes Dav

1(10):1183-1200.

Ganachik P, Marbach J, Uze M, Feusrman M, Plasse B, Fleck J, 1984. Structure and promoter activity of a stress

and developmentally regulated polyublquitin-encoding gene of Nicotiana tabacum. Gene 148(2): 185-202.

Murashige T and Skoog F, 1862, A revised medium for rapid growth and bipassays with lobacco tissue culture.

Physiol Plant 15:473-48

Plesse B, Criqui MC, Durr A, Parmentler Y, Fleck J, Genachik, 2001. Effects of the polyuibiquitin gene Ubl,Ud

leader intron and first ubiquitin monomer on reporter gene expression in Nicotiana tabacum. Plant Mol Blol 45(8);

655-867. .

8. Rolifinke IK, Silber MV, Pfitzner UM, 1898, Characterization and expression of a heptaubiquitin gene from tomato,

Gene 211(2); 267-276. . '

7. Sambrook J, Fritsch EF, Maniatis T, 1980. Molscular cloning (A lsboratory mannual), Cold Spring Harbor
Laboratory Press.

8. Sentoku N, Sato Y, Matsuoka M, 2000, Over expression of rice OSH genes induces ectopic shoots on leaf sheaths
of transgenic rice plants. Dev Biol 220(2); 358-364 :

8. Zhang W, McElrey O, Wu R, 1891, Analysis of rice Act1 § region activity In transgenic rice plants. Plant Cell 3:
1155-1185,

L

SUMMARY
ACTIVITY OF SOME PROMOTERS IN TRANSGENIC TOBACCO PLANT
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The effectiveness of different promoters for use in tobacco transformation was compared using a reporter gene,
chloramphenicol acety! transferase (cat). Plasmids encoding the caf gene under the control of CaMV 358, Act/ from
rice or Uhi.U4 from tobacco promoters were delivered into tobacco plant by Agrobacterium leaf disk transformation.
Expression patterns in transformed tobacco plants showed that the Act/ promoter from rice, previously shown to be a
strong promoter in rice and other monaocots, failed to promote strong expression in tobacco. In contrast, cal gene
expression was greatest from plasmid utilizing the constitutive promoters, Ubi.U4 containing 5' UTR and leader
intron devoid of ubiquitin monomer.





