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PROMOTER 4CL1 TlT CAY BACH DAN TRANG {EUCALYPTUS CAMADULENSIS) VA 
Sir DIEU KHIEN BIEU HIEN GEN GUS DAC HIEU THAN 

Huynh Thi Thu Hue, Duffng Thj Thu Ha, Le Th| Thu Hi6n, Nong Van Hai 

Vien Cong nghe sinh hoc 

TOM TAT 

Promoter la mot trong nhirng yeu to can thiet quan Ugng nhat cho sir bieu hien ciia gen. Su dong md, su 
dac hieu theo co quan, mo, te bao hoac theo mot dap irng dac hieu voi moi tru'dng xung quanh cua gen dugc 
dieu khien bai promoter. Trong llnh vuc chuyen gen thuc vat, promoter da dugc nghien cim va sir dung de dieu 
khien su bieu hien dac hieu cua gen trong cay chuyen gen. Gen 4CL1 la mot trong so cac gen ma hoa cho su 
tong hgp enzyme phenylpropanoid 4-coumarate:CoA ligase, mot enzyme quan trong trong con dudng trao doi 
chat cua cac hgp chat phenylpropanoid. Mot vai nghien cim da chirng minh dugc su dac hieu cua promoter gen 
4CL1 la o than cay va cu the hon la o cac mo xylem thir cap hoac phan cuong gia. Trong nghien ciru nay, sir 
dung phuong phap genome walking chung toi da phan lap va xac djnh trinh tu promoter cua gen 4CL1 c6 kich 
thuoc 1127bp til' cay Bach dan trang, day la mot promoter hoan toan mdi. Cac viing chirc nang tren promoter 
dugc du doan nhu sau: TATA box o vi tri -29 den -35 va hai CCAAT box d vi tri - 263 den -267 va -285 den 
-289, vimg giau AC d vj tri -332 din -342. Bon ciu tnic Ti-plasmid pBIHu6, pBlHu7, pBIHu8, pBlHu9 chua 
doan 4CL1 promoter va gen gus dugc thiet ke dua tren vector goc la pBIlOl da dugc chuyen gen vao cay 
thuoc la. Su bieu hien ciia gen gus trong cac cay thuoc la chuyen gen dugc phan tich bang phuong phap nhugm 
hoa mo te bao vol Xgluc. Ket qua cho thay ca bon loai doan 4CL1 promoter trong bon cau tnic da thiet ke deu 
dieu kliien sir hoat dgng ciia gen gus. O cac cay thuoc la chuyen gen su bieu hien ciia gen gus phan Ion d than 
cay dieu nay chirng td promoter 4CL1 tir cay Bach dan trang da dieu kliien bieu hien gen dac hieu than. 

Til khoa: 4-coumarate:CoA ligase, bieu hien gen. Eucalyptus camadulensis, gen gus, promoter 

MO DAU 

Sir tdng hgp lignin la mot trong nhirng qua trinh 
quan trgng ddi vdi thuc vat. Day la mot qua trinh can 
cd SU' tham gia ciia nhieu loai enzyme, trong dd cac 
enzyme phenylpropanoid 4-coumarate:CoA ligase 
(4CL) la mdt nhdm cac enzyme xiic tac cho qua trinh 
chuyen hda cac dan xuat acid cinnamic (cac acid 
coumaric, acid ferrulic, acid cafeic, acid s inapic . ) 
thanh cac hgp chat phenylpropanoid nhu flavonoid, 
coumarin va lignin (Lee, Douglas 1996) Day la 
nhung hgp chat thir cap cd vai trd quan trgng cho 
qua trinh sinh tiirdng phat trien va sdng sdt ciia thuc 
vat. Cac enzyme 4-Caumarate:CaA ligase (4CL) 
ddng vai trd chia khda trong viec lien ket nhanh 
trung tam ciia qua trinh sinh tdng hgp 
phenylpropanoid vdi cac nhanh rieng tdng hgp cac 
phenolic cu the(Chen et al, 2006). 

0 Bach dan (Eucalyptus), gen ma hda cho cac 
enzyme tham gia trong con dudng tdng hgp lignin da 
dugc nghien ciru bao gdm PAL (phenylalanine 
amonia- lyase), C4H (cinnamate 4 hydroxylase), 
HCT (hydroxycinnamoyl- CoA:shikimate/quinate 
hydroxycinnamoyltransferase),C3H (p-coumarate 3-

hydraxylase), 4CL (phenylpropanoid 4-
Coumarate:CoA ligase)...Trong nghien ciru EST 
library Bach dan cho thay cd 3 cluster ma hda cho 
cac gen 4CL, mdt cluster ma hda cho 4CL nhdm I 
enzyme 4CL1 thugc nhom nay va hai cluster ma hda 
cho 4CL nhdm 2. Cac protein nay dugc du doan la 
hudng dich d mang ludi ngi chat (Haracava 2005). 
Cac thi nghiem lai southern, northern, western vdi 
gen 4CL1 cho thay d Bach dan trang 4CL1 bieu hien 
manh d cac md xylem thir cap va chirng td 4CL1 lien 
quan chat che vdi can dudng tdng hgp lignin (Chen 
et al, 2006). Hai gen 4CL1 va 4CL2 phan lap d cay 
Duong Populous tomentosa dugc chirng minh la cd 
su bieu hien dac hieu khac nhau, 4CL1 dac hieu cho 
su tdng hgp lignin trong cac md xylem va 4CL2 lien 
quan tdi su tdng hgp flavonoids trong te bao bieu md 
ciia than va la (Hu et al, 1998). 

Promoter dieu khien gen 4CL1 da dugc xac dinh 
trinh tu d cay miii tay. Promoter 4CL1 nay dugc dua 
vao vector pRT99-GUS-JD/Kozak, sau do cau tnic 
dugc bien nap vao cay thudc la, cac thi nghiem 
nhudm hda md te bao cay chuyen gen vdi X-gluc 
cha thay promoter nay dieu khien gen gus bieu hien 
dac hieu tren cac md xylem so cap va gan 
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la(Hauffee?fl/., 1991). 

Cay thudc la chuyen gen 4CL1 vdi promoter 
4CL1 - dugc phan lap tir Populus tometosa - da bieu 
hien boat tinh cua enzyme 4CL1 tang len gap doi d 
than, nhung khdng tang len d la va ham lugng lignin 
tang len 25% d than va ciing khdng tang d la khi so 
sanh vdi cay khdng chuyen gen. Cac thi nghiem cho 
thay 4CL1 promoter la yeu td dieu hda quan trgng 
lien quan den hieu qua bieu hien cua gen 4CL1 (Lu 
etal. 2004). 

Cho den nay, van chua cd cdng bd nao trang 
ngan hang gen qudc te ve promoter 4CLI cua Bach 
dan. Vi \'ay, chiing tdi tien hanh nghien ciiu phan 
lap, xac dinh trinh tu doan 4CL1 promoter d cay 
Bach dan trang va thiet ke vectar pBIIOlchira 
promoter nay de kiem tra kha nang dieu khien gen 
gus cua promoter tren cac cay thudc la chuyen gen. 

VAT LIEU VA PHLTONG PHAP 

Tach DNA tir la cay Bach flan trang 

La cay Bach dan trang (5 g) dugc nghien trong 
Nito Idng va bd sung 250 mg PVPP tiep tuc nghien. 

Hot la dugc chuyen vaa dng cd chiia san dich chiet 
vdi thanh phin la 2M NaCl.'().2M TrisHCl pH8. 0.07 
M P mecaptoethanol da dugc lam am 65''C. Hdn hgp 
djch chilt va bdt la dugc bd sung 0.5 ml SDS 20% 
va u 65''C trong I gid. Cac budc tiep theo bao gdm 
ly tam 14 000 \'/phut, 4''C tir 25 dSn 30 phut \-a chilt 
vdi phenol, chloroform, isoamylalcohol. lap lai nhieu 
lan cac budc nay. DNA dugc tua lai bang ethanol \'a 
hda tan trang nude. DNA tdng sd dugc do ndng dp 
va dien di kiem tra tren gel agarose. 

Phan lap doan promoter 4CL1 tir cay Bach dan 
trang 

Viec phan lap daan promoter 4CL1 dugc tien 
hanh theo phuang phap Genome walking (Rishi et 
al, 2004). Thu vien DNA genome ciia Bach dan 
trang dugc thuc hien theo each cat DNA tdng sd \di 
enzyme gidi ban Dial vk Pviill nhu hudng dan cua 
bd kit Genome walker^'^'Universal (Clonetech). Phan 
ung PCR khdi dau su dung cap primer adaptor (AP-
I) va mdt primer dac hieu 4CL1 gen (Pro4CL1.5R). 
Phan img PCR lan 2 sii dung nested adaptor (AP-2) 
va nested primer dac hieu 4CL1 gen (Pra4CL1.4R) 
(Hinhl). 

ATG 

Upstream 4CLlgen E.xonl 4CL1 sen 

<] iPro4CL1.4R 
lPro4CL1.5R 

Hinh 1. So do vi tri primer nhan 4CL1 promoter. 

Bang ^. Trinh tu nucleotide cua cac primer. 

Primer Trinh t u (5'- 3') 

Primer nhan doan promoter 4CL1 tir thu vien DNA 

Pro4CL1.4R 

Pro4CL1.5R 
GGTGGCCCCGTT GAT GAC GC 
ACC GGA AGA TGA ACT CGC GG 

Primer nhan cac doan promoter4CL1 tCf vector 
pJet1.2 tai to hop 

Pro4CL1-Bam-R 

Pro4CL1-Bam-R2 

Pro4CL1-Hind-1.1F 

Pro4CL1-Hind-0.8 F 

GCG GGA TCC GAG AAT CGA GAG ACA 

GCG GGA TCC GAA GCC CTC CAT TGT 

CGT AAG CTT TTA TTC GGT TCC GAG 

CGT AAG CTT GTG TAG ATA AGG 

PCR dugc tien hanh nhu sau: Hdn hgp phan img 
gdm 14.6 pi HnO, 2.5 pi Buffer Taq (Fermentas), 2 
pi dNTP (10 mM), 1.5 pi MgCl2(25 mM), 1.0 nl mdi 
xudi (10 pmol), 1.0 pi mdi ngugc (10 pmol), 2 pi san 

phdm lai, 0.4 pi Taq DNA polymerase. Chuang trinh 
PCR: 94°C: 25" , 32 chu ky lap lai i94°C: 25"", 
65''C: r , 72° C: 45") 72° C: l". sau khi kit thiic 
phan ling san pham dugc giu 
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trong 4°C. 

San pham PCR ISn 2 dugc chgn ddng trong 
vector pJet 1.2 ciia hang Fermentas va dugc xac dinh 
trinh tu theo nguyen ly cua Sanger tren may ABI 
3100 Avant Genetic Analyzer. 

Cac phuang phap sinh hgc phan tir cat va ghep cac 
doan DNA vao vectar pBIlOl, bien nap plasmid vaa te 
bao vi khuan... thuc hien theo sach Cam nang phdng thi 
nghiem chgn ddng phan tu (Sambrook, Russell 2001). 

Chuyen gen vao cay thudc la thdng qua A. 
tumefaciens thuc hien theo phuang phap manh la 
(Walden 1988). 

Phu'ffng phap nhuom hoa mo cay thuoc la voi X-
gluc 

Nhiing toan bd phan md thuc vat trong dung 
dich X-gluc ndng do 0.05%) dugc pha trong dem cd 
pH7 chua 50 mM NaH2P04, 50 mM Na2HP04 va 
0,1%) Triton XI00, hiit chan khdng khoang 5 phut, 
mau dugc de trong tdi d 37° C trong 24 - 48 h. Tay 
diep luc bang 70% ethanol mdt vai lan den khi nhan 

rd mau dugc nhudm (Jefferson et al, 1987). 

KET QUA VA THAO LUAN 

Tao thu' vien tir DNA tong so ciia Bach dan trang 

Thu vien DNA dugc tao ra bang each cat DNA 
tdng sd vdi cac enzyme gidi han. De dam bao cho 
ket qua cat DNA tdng sd dugc triet de va cd ham 
lugng cao du de lam cac thi nghiem tiep theo thi 
diem quan trgng la DNA tdng sd phai rat sach va 
dam dac. La Bach dan trang cd dac diem kha cirng 
va nhieu tinh dau nen trong qua trinh tach chief DNA 
gap nhieu khd khan. Tuy nhien, vdi quy trinh tach 
DNA da lua chgn nhu tren ciing vdi lap lai viec chiet 
dung dich chira DNA vdi phenol va chloroform 
nhieu Ian nen da phii hgp vdi la Bach dan, ket qua la 
DNA tdng sd dugc tach chief rat sach va dam dac 
vdi ndng do khoang I pg/ pi. Sau dd, DNA dugc sir 
dung trong phan irng cat vdi hai enzyme gidi ban la 
Dral vk Pviill, phan irng cat dugc keo dai qua dem 
nen DNA da dugc cat rat tdt the hien d vet sang kea 
dai khi chay dien di (Hinh 2A). 

Hinh 2. Phan lap va chgn dong promoter 4CL1 trong vector pJetl .2. Wl: Marker 1 kb. A. 1: DNA tong so ti> la; 2, 3: DNA tong 
so dugc clt bang Dral, Pvull; B. 1, 2: PCR khdi dlu tif library Pvull va Dral, 3, 4: PCR l̂ n 2 vdi library Pvull va Dral; C. 1: 
vector pJet1.2 tai to hgp chifa doan chen khong diing kich thudc, 2,3: vector pJetL2 tai to hgp chira doan chen 1.1 kb; 

PCR, tach dong va xac djnh trinh ty 
4CL1 

promoter 

Muc tieu ciia chiing tdi la phan lap doan 
promoter ciia gen 4CL1 vdi kich thudc tir 0,7 - 2 kb. 
Doan phan lap dugc cang cd kich thudc Idn thi cang 
cd nhieu kha nang chira day du cac yeu td can thiet 
ciia promater. 

Khi DNA tdng sd dugc cat nglu nhien bSng 
enzyme gidi han, ve ly thuyet trong sd cac san pham 
cat nay se ngau nhien cd doan promoter 4CL1, ndu 
doan nay mot dau chiia mdt phan exonl ciia aen 
4CLl thi viec su dung reverse primer nSm trong 

vimg exon 1 ciia gen se cd the nhan dugc doan 
promoter. Bdi vi tri ciia mdt promoter la doan trinh 
tu nam ngay trudc gen ve phia dau 5'. Cac doan 
DNA cat ra khi lai ngau nhien vdi adaptor cd treo 
diem cat ciia enzyme gidi ban tuong iing vdi enzyme 
da diing de cat DNA tdng sd nhu vay viing promoter 
4CL1 se bi gidi han hai dau la adaptor. Khi su dung 
cap mdi nhu thief ke trong hinh 1 va md fa d bang 1, 
chiing tdi da nhan dugc doan promoter bang PCR. 0 
phan irng cd khudn la san pham cat DNA tdng sd vdi 
enzyme Dral vk PCR Ian 2 bang cap mdi 
Pro4CL1.4R va AP-2 da cho san pham PCR r4t dam 
va dac hieu vdi kich thudc tren Ikb (Hinh 2B gieng 
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4). San pham PCR nay dugc chgn ddng trong vector 
pjetl.2 (Hinh 2C gilng 2, 3), toan bg trinh tu 
nucleotide cua doan Ikb da dugc xac dinh bang cap 
moi pJetl.2 forward sequencing primer va pJetl.2 
reverse sequencing primer. 

Doan trinh tir nucleotide dugc xac dinh cd kich 
thudc 1127 bp. Qua so sanh frinh tu vao ngan hang 
gen bang phin mem Blast cho thay doan trinh tu nay 
triing hgp hoan toan 14 nucleotide phan dich ma va 
104 nucleotide phan khdng dich ma vdi trinh tu 
cDNA cua gen 4CL1 ciia cay Bach dan trang (trinh tu 
ma sd DQ 147001) trong do chira toan bd trinh tu bd 
sung vdi trinh tu doan mdi Pro4CLl .4 R nhu da thief 
kl. Vi vay, doan DNA da phan lap va xac dinh frinh 
tu la viing 5'cua gen 4CL1 cay Bach dan trang. Khi 
phan tich chi tiet han trinh tu nay, cac viing chirc nang 
ciia promoter dugc dir doan la; TATA box d vi tri -29 
va hai CCAAT box d vi tri 

- 263 va -285, viing giau AC d vj tri -332 so vdi diem 
khdi dau phien ma. Day la doan promoter hoan toan 
mdi, vi cho din nay chua cd cdng bd nao trong ngan 
hang trinh tu gen qudc tl vl trinh tu nucleotide cua 
promoter 4CL1 d Bach dan tring. 

Thiet ke vector pBIlOl chiia 4CL1 promoter 

Sau khi tach ddng va xac dinh trinh tu ciia doan 
promoter 4CLI. Chung tdi tiln hanh nhan bdn loai 
doan khac nhau tir vector pJetl .2 tai td hgp bang cac 
cap mdi da md ta trong bang 1. Nhung doan dugc 
nhan len se cd kich thudc 0.8 kb va 1.1 kb dugc chia 
lam 2 loai la doan cd chira 20bp trong viing exon 1 va 
doan khdng chira 20bp trong vimg exon I ciia gen 
4CL1. Vdi cac cap mdi da thiet ke thi nhung san 
pham PCR dugc nhan len cd chira diem nhan biet 
ciia enzyme gidi ban Hindlll va BamHl a hai dau va 
cd kich thudc diing nhu tinh toan. 

T3 ^ 

R6C-I Ncs-Pto| NPTIljKanR) Nce-Ter 

ATC TZ:X 

B-GlLCtfondase [G lgT Nos-Tsr 

Hiri(Hr". 

4CL1 prorrpier 

EamHI 

f"""'"7'°" 
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t 
1 
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pBIHij? 

pBIHuG 

pBHu9 

pBIHuS 

I 20bp ciia excril 

Hinh 3. Sodo vector pBIIOI chen cac doan promoter 4CL1. 

M 1 i 4 

Hinh 4. Chgn dong cac doan promoter 4CL1 trong vector 
pBMOI. M: Marker 1 kb, gieng 1: vector pBHOI md vdng 
blng SamHI va Hind\\\, g i lng 2, 3: vector pBIIOIcbLra doan 
1.1 kb va doan 0,8 kb khong cd 20 bp ciia exonl , gieng 4, 
5: vector pBIIOlchira doan 1,1 kb va doan 0,8 kb co 20 bp 
cua exonl. 

Ca bdn loai doan promoter nhu tren dugc cat bang 
hai enzyme Hindlll vk BamHl rdi chen vao vector 
pBI 101 da dugc cat bang enzyme tuong irng. Vector 
pBIlOl la Ti plasmid da cd chira doan gen chi thi 
gus - kich thudc 1,85 kb - nhung thieu promoter va 
chiia nos-ter cd kich thudc 206 bp. Toan bg so dd 
cau tnic vectar pBIlOl va cac doan promoter chen 
dugc md ta trong hinh 3, dugc dat ten tuong irng la 
pBIHue, pBIHu7, pBIHuS va pBIHu9. D I khjng 
dinh ket qua chgn ddng cac doan promoter trong 
vectar pBIIOl thi cac vector chiia doan chen da dugc 
c5t chinh bing hai enzyme gidi han Hindlll vk 
BamHl (Hinh 4). Kit qua cha thay cac ddng pBIlOI 
dugc lira chgn da chiia doan promater cd kich thudc 
nhu mang mudn. Cac cau tnic pBIHud, pBIHu7, 
pBIHuS va pBIHu9 deu dugc bien nap vao vi khuin 
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A. tumefaciens theo phuang phap xung dien de phuc 
vu cho thi nghiem chuyen gen vao cay thudc la. 

Chuyen gen vao cay thudc la va nhuom hoa mo te 
bao voi X-gluc 

Bdn cau triic da dugc chuyen vao cay thudc la 
theo phuong phap manh la thdng qua vi khuan A. 
tumefaciens. Ld thi nghiem 1, 2, 3, 4 tuong irng vdi 
viec chuyen cau tnic pBIHud, pBIHu7, pBlHu8. 
pBIHu9 vao cay thudc la. Dac diem cua vector 
pBllOl la cd chira gen NPTII quy dinh tinh khang 
kanamycin do vay sau khi ddng nudi cay A. 
tumefaciens vk cac manh la tren mdi trudng cd 
kanamycin, neu cd su chuyen gen vao thudc la thi 
cac cay dugc tai sinh tir manh la se cd tinh khang 
kanamycin. Ket qua d bang 1 cho thay d ca 4 Id thi 
nghiem sd lugng cac cay chuyen gen dugc dugc tai 
sinh va duy tri dugc tren mdi tru'dng cd kanamycin 
kha nhieu chirng td hieu qua chuyen gen tdt. 

Phan than cac cay thudc la chuyen gen da dugc 
nhudm vdi X-gluc, d ca bdn Id thi nghiem chuyen 
gen deu cd cay duong tinh khi nhudm (Bang 1). Nhu 
vay, bdn loai doan promoter deu dieu khien sir bieu 
hien cua gen gus trong cac cay chuyen gen d phan 
than cay. Khi nhudm ddng thdi ca phan than, la, re 
ciia cay thudc la chuyen gen vdi X-gluc thi chi cd 
phan than, cudng la va gdc la la xuat hien mau xanh 
dac trung, cac phan khac nhu thit la va re hoan toan 
khdng cd su bieu hien ciia gen gus (Hinh 5). Nghien 

cim cua Hauffe va ddng tac gia (1991) da chirng 
minh rang yeu td AC rich box tren promoter 4C1_1 
cua cay miii tay cd lien quan den tinh dieu khien dac 
hieu md xylem. Do vay, vdi doan promoter 4CL1 da 
phan lap dugc van cdn nguyen ven yeu td AC rich 
box nen kha nang dieu khien gen gus dac hieu d 
phan than va nhiing phan md gia d cudng la la phii 
hgp vdi cac nghien cii'u da cd. 

Tuy nhien, khdng thay sy khac biet rd ret ve sd 
lugng cay cd ket qua duong tinh khi nhudm X-gluc d 
Id thi nghiem 2 va 4 (pBIHu7 va pBIHu9 chen dean 
0.8kb) so vdi Id thi nghiem 1 va 3 (pBIHud va 
pBIHu8 chen doan 1,1 kb). Nhu vay cd the ket lian 
SO' bd khdng cd khac biet rd ret trong viec dieu kh: en 
gen gus ciia doan 0,8 kb va doan 1,1 kb, ddng thdi cd 
the khang dinh vdi doan promoter 4CL1 cd kich 
thudc 0,8 kb la du de dieu khien su boat ddng c:iia 
gen gus. Dieu nay cung phii hgp vdi phan du daan d 
tren ve cac box quan trgng cua promoter 4CL1 dci la 
TATA, CCAAT, AC rich box deu nam trong vimg 
kich thudc khoang -500 bp so vdi phia diem kKdi 
dau phien ma. 

Tuy nhien, d Id thi nghiem 3 va 4 (pBIHuS va 
pBIHu9) cd ty le sd cay duong tinh khi nhudm X-
gluc thap ban ban so vdi Id thi nghiem 1 va 2 
(pBIHud va pBIHu7). Vdi ket qua nay, can cd :ac 
thi nghiem sau hon de dua ra dugc nhan dinh ve tinh 
uu viet ciia doan promoter cd chira 20 bp ciia exonl 
va doan khdng chii'a 20 bp ciia exonl. 

0 " * ^ ^ ^ ^ (BI 

Hinh 5. Nhugm cay thuoc la chuyen gen blng X-gluc. A: Nhugm ca cay; B: Nhugm than cay; C: Nhugm cudng la va la. 
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STT So cay duac tai sinh tren moi So cay nhuom X glue 
truo'ng co kanamicin 

So cay ducng tinh khi nhuom 
Xgluc 

Ld 1 (pBI Hu6) 

Lo 2 (pBI Hu7) 

Ld 3 (pBI Hu8) 

Lo 4 (pBI Hu9) 

71 

93 

175 

73 

36 

36 

31 

35 

21 

17 

7 

7 

KET LUAN 

Chiing tdi da phan lap thanh cdng va dgc trinh tir 
doan promoter ciia gen 4CL1 d cay Bach dan trang. 
Doan promoter 4CLI la hoan toan mdi vi den nay 
chua cd mdt cdng bd nao trong ngan hang trinh tu 
gen qudc te ve promoter nay. Chiing toi da hoan 
thanh viec thiet ke 4 cau true Ti-plasmid pBIlOl 
chira doan promoter 4CL1 va gen gus: pBIHu6, 
pBIHu7, pBIHu8 va pBIHu9. Bang each sir dung cac 
cau tnic nay trong thi nghiem chuyen gen vao cay 
thudc la va nhudm hda md te bao thudc la vdi X-gluc 
da chirng minh dugc su dieu khien bieu hien gen gus 
ciia promoter 4CLI tir cay Bach dan trang la dac 
hieu than. 

Ldi cam o'n: Cong trinh nghien cim duac thirc hien 
bang kinh phi de tdi md so CNSH.DT.03/06-10 thuoc 
Chuang trinh trong diem "Phdt trien vd irng dung 
cong nghe sinh hoc trong linh vuc nong nghiep vd 
phdt trien nong thon den ndm 2020" cua Bo Nong 
nghiep vd Phdt trien nong thon. Cong trinh duac 
thuc hien tgi Phong thi nghiem trong diem Cong 
nghe gen. Chiing toi chdn thdnh cam an Phong Cong 
nghe te bdo thuc vat, Vien Cong nghe sinh hoc, da 
tgo dieu kien vd giiip da trong nghien cim nay. 
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EUCALYPTUS CAMADULENSIS 4CL1 P R O M O T E R AND THE STEM - SPECIFIC 
EXPRESSION REGULATION OF GUS GENE 

Huynh Thi Thu Hue, Duong Thi Thu Ha, Le Thi Thu Hien, Nong Van Hai* 

Institute of Biotechnology 

SUMMARY 

Promoters are the essential element for the expression levels of genes. The on/off switching activities, 
spatial/ temporal specific expression in tissues/ cells or response to stress of environment of gene are controlled 
by promoters. In the field of plant transformation, promoters are used to direct high levels of expression in 
transgenic plants. The 4CL1 gene is one of highly homologous genes encoding 4- coumarate: coenzyme A 
ligase, a key enzyme of general phenylpropanoid metabolism. The tissue-specific expression of gene driven by 
4CL1 promoter has been shown in trunk of tree, in particular in the secondary xylem or older stems. Here, the 
promoter of 4CL1 gene was isolated and sequenced from Eucalyptus camadulensis by using genome walking 
method. This is a novel promoter which has 1127 bp in length. Some of the essential sequence elements in this 
promoter were predicted: TATA box from -29 to -35 position, two CCAAT boxes from -263 to -267 and -285 
to -289, AC rich box from -332 to -342 upstream of the transcription start site, repectively. Four different Ti-
plasmid vectors: pBIHu6, pBlHu7, pBIHu8 and pBIHu9 harbouring gus gene under 4CL1 promoter were 
constructed with original pBIlOl vector and were introduced into tobacco plant. Stable expression of gus gene 
in transgenic tobacco plants was analyzed by histochemical staining with X-gluc chemical method. The results 
showed that all four different 4CL1 promoter regions in these constructs were able to direct the expression of 
gus gene. In transgenic tobacco lines, gus gene was expressed mostly in stem, suggesting that 4CL1 promoter 
from Eucalytus camadulensis directs the stem-specific gene expression. 
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