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PROMOTER 4CL1 TU CAY BACH PAN TRANG (EUCALYPTUS CAMADULENSIS) VA
SU PIEU KHIEN BIEU HIEN GEN GUS PAC HIEU THAN
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Vien Cong nghé sinh hoc

TOM TAT

Promoter [a mot trong nhitng yéu t cin thiét quan trong nhét cho sur biéu hién cia gen. Sy déng mé, su
ddc higu theo co quan, mé, t€ bio hodc theo mét ddp g déc hiéu véi moi trudng xung quanh cua gen duogc
diéu khién bai promoter. Trong linh vuc chuyén gen thuc vét, promoter d duge nghién ctru va sur dung dé diéu
khlen sur biéu hién dic hiéu cta gen trong cay chuyén gen. Gen 4CL1 12 mét trong sb céc gen ma héa cho su
tong hop enzyme phenylpropanoid 4-coumarate:CoA ligase, mdt enzyme quan trong trong con dudng trao dbi
chit ciia cac hop chit phenylpropanoid. Mot vai nghién ctru da chung minh duge su déc hiéu cua promoter gen
4CL] la & than cdy va cu thé hon la & cic md xylem thir cp hodc phén cubng gia. Trong nghién ciru nay, st
dung phuong phéap genome walking ching tdi da phan ldp va xac dinh trinh tu promoter cua gen 4CL1 ¢6 kich
thudce 1127bp tir cay Bach dan tréng, day 1a mét promoter hoan toan mai. Cac vung chirc ndng trén promoter
duoc du dodn nhu sau: TATA box & vi tri -29 dén -35 va hai CCAAT box & vi tri — 263 dén -267 va -285 dén
289, ving giau AC & vi tri -332 dén -342. Bén céu triic Ti-plasmid pBIHu6, pBIHu7, pBIHuS, pBIHUY chira
doan 4CL1 promoter va gen gus dugc thiét ké dua trén vector gbc la pBI101 di dugc chuyén gen vao cay
thudc l4. Su biéu hién cua gen gus trong cac ciy thude 1a chuyén gen dugce phan tich bang phuong phap nhuém
héa mé té bao voi Xglue. Két qua cho thay ¢4 bén loai doan 4CL1 promoter trong bbn ciu tric da thiét ké déu
didu khién su hoat déng cua gen gus. O cac cay thubc 14 chuyen gen sw biéu hién ciia gen gus phén 16n ¢ than

chy diéu nay chimg to promoter 4CL] tir cdy Bach dan tring di diéu khién biéu hién gen dac hiéu than.

Tir khoa: 4-coumarate: CoA ligase, biéu hién gen, Eucalyptus camadulensis, gen gus, promoter

MO PAU

Su téng hop lignin la mot trong nhiing qua trinh
quan trong dbi véi thuc vat, Pay la mot qua trinh cén
c6 su tham gia cua nhiéu loai enzyme, trong dé céac
enzyme phenylpropanoid 4-coumarate:CoA ligase
(4CL) la mdt nhém céc enzyme xuc tac cho qua trinh
chuyén hoa cac din xuit acid cinnamic (cdc acid
coumaric, acid ferrulic, acid cafeic, acid sinapic...)
thanh cac hop chit phenylpropanoid nhu flavonoid,
coumarin va lignin (Lee, Douglas 1996) Déy la
nhitng hop chét thir cép ¢ vai tro quan trong cho
qué trinh sinh truong phat trién va séng sot ciia thuc
vat. Cac enzyme 4 Coumarate:CoA ligase (4CL)
dong vai tro chia khéa trong viéc lién két nhanh
trung tim cua qud trinh  sinh  tong hop
phenylpropanoid véi cac nhanh riéng téng hop céc
phenolic cu thé(Chen er al., 2006).

O Bach dan (Eucalyptus), gen mi hoa cho cac
enzyme tham gia trong con dudng téng hop lignin da
dugc nghién clru bao gom PAL (phenylalanine
amonia- lyase), C4H (cinnamate 4 hydroxylase),
HCT (hydroxycinnamoyl- CoA:shikimate/quinate
hydroxycinnamoyltransferase),C3H (p-coumarate 3-

hydroxylase), 4CL (phenylpropanoid 4-
Coumarate:CoA ligase)...Trong nghién ctu EST
library Bach dan cho théy c6 3 cluster ma héa cho
cac gen 4CL, mét cluster ma héa cho 4CL nhom 1
enzyme 4CL1 thudc nhém nay va hai cluster ma hoa
cho 4CL nhém 2. Cac protein nay dugc du doan la
huéng dich & mang ludi ndi chat (Haracava 2005).
Cac thi nghiém lai southern, northern, western voi
gen 4CL1 cho thiy & Bach dan tring 4CL1 biéu hién
manh & cac mé xylem thir cip va chiing to 4CL1 lién
quan chit ché voi con dudng téng hop lignin (Chen
et al., 2006). Hai gen 4CL1 va 4CL2 phan lap & cdy
Duong Populous tomentosa duoc chirng minh 1a c6
sy biéu hién ddc hiéu khac nhau, 4CL1 dédc hi€u cho
su tong hop lignin trong cac mé xylem va 4CL2 lién
quan t&i su téng hop flavonoids trong té bao biéu mé
cua than va la (Hu et al., 1998).

Promoter diéu khién gen 4CL1 d4 dugc xac dinh
trinh tu & cdy mui tdy. Promoter 4CL1 nay dugc dua
vao vector pRT99-GUS-JD/Kozak, sau d6 chu truc
duoc bién nap vao cly thudc 14, cac thi nghiém
nhudém héa mé té bao cay chuyen gen véi X-gluc
cho thiy promoter nay diéu khién gen g gus biéu hién
dic hiéu trén cac mé xylem so cap va gan
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la (Hauffe et al., 1991).

Cay thube 14 chuyén gen 4CLI véi promoter
4CL1 - duoc phéan lap tir Populus tometosa - da biéu
hién hoat tinh cua enzyme 4CL1 ting I1én gap d6i &
than, nhung khong tang lén & 14 va ham luong lignin
tang 1én 25% ¢ than va cling khong tang ¢ la khi so
sanh voi cay khéng chuyen gen. Cac thi nghi€ém cho
thiy 4CL1 promoter la yéu t6 diéu hoa quan trong
lién quan dén hiéu qua biéu hién cia gen 4CL1 (Lu
et al., 2004).

Cho dén nay, van chua ¢ cong bd nao trong
ngan hang gen quoc té vé promoter 4CL1 cua Bach
dan. Vi vay, ching té1 tién hanh nghién ctru phan
Iap, xac dinh trinh tr doan 4CL1 promoter o cay
Bach dan trang va thiét ké vector pBI10Ichura
promoter nay dé kiém tra kha ning didu khién gen
gus cua promoter trén céc cay thude 1a chuyén gen.

VAT LIEU VA PHUONG PHAP

Téch DNA tir 1a cay Bach dan tring

La cay Bach dan trang (5 g) duoc nghién trong
Nito 16ng va bo sung 250 mg PVPP tiép tuc nghién.

Huynh Thi Thu Hué et al.

Bot la dugc chuyén vao éng c6 chira san dich chiét
v6i thanh phan Ia 2M NaCl, 0.2M TrisHC1 pH8, 0.07
M B mecaptoethanol da duoc lam & 4m 65°C. Hon hop
dich chiét va bot 1a duoc bé sung 0.5 ml SDS 20%
va 11 65°C trong 1 gi. Cac budc tiép theo bao gom
ly tAm 14 000 v/phut, 4°C tir 25 dén 30 phut va chiét
voi phenol, chloroform, isoamylalcohol, lap lai nhicu
lan céc bude nay. DNA duoc tua lai bang ethanol va
hoa tan trong nudc. DNA tong s6 duoc do ndng do
va dién di kiém tra trén gel agarose.

Phén 1ap doan promoter 4CL1 tir cdy Bach dan
tring

Viéc phan lap doan promoter 4CL1 duogc tién
hanh theo phuong phap Genome walking (Rishi et
al., 2004). Thu vién DNA genome cua Bach dan
tréng duoc thue hién theo cach cit DNA téng s6 Vi
enzyme giéi han Dral va Pvull nhu hudéng dan cia
b6 kit Genome walker™'Universal (Clonetech). Phan
{mg PCR khéi déau sir dung cap primer adaptor (AP-
1) va mét primer dac hiéu 4CL1 gen (Pro4CL1.5R).
Phan tmg PCR lan 2 sir dung nested adaptor (AP-2)
va nested primer dac hi€u 4CL1 gen (Pro4CL1.4R)
(Hinh 1).

ATG
| adaptor | Upstream 4CL1gen | Exonl 4CL1 gen
AP- | —> <—Pro4CL1.5R
AP-2 T—> <—pro4CL1 4R

Hinh 1. So d6 vi tri primer nhan 4CL1 promoter.

Bang 1. Trinh tw nucleotide clia cac primer.

Primer

Trinh tw (5’- 3')

Primer nhan doan promoter 4CL1 tlr thwr vién DNA

Pro4CL1.4R
Pro4CL1.5R

GGT GGC CCC GTT GAT GAC GC
ACC GGA AGA TGA ACT CGC GG

Primer nhan cac doan
pJet1.2 tai té hop
Pro4CL1-Bam-R
Pro4CL1-Bam-R2
Pro4CL1-Hind-1.1F
Pro4CL1-Hind-0.8 F

promoter4dCL1 tlr vector

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 duoc tién hanh nhu sau: Hén hop phan img
gém 14.6 ul H-0, 2.5 pl Buffer Taq (Fermentas), 2
ul dNTP (10 mM), 1.5 pl MgCl, (25 mM), 1.0 pl méi
xudi (10 pmol), 1.0 pl mdi nguoc (10 pmol), 2 pl san
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pham lai, 0.4 ul 7ag DNA polymerase. Chwong trinh
PCR: 94°C: 257, 32 chu ky lap lai (94°C: 257,
65°C: 17, 72°C: 45°) 72°C: 1", sau khi két thuc
phan img san pham duoc gilr
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trong 4°C.

San phim PCR lan 2 dugc chon dong trong
vector pJet 1.2 cia hang Fermentas va dugc xac dinh
trinh tur theo nguyén 1y cua Sanger trén may ABI
3100 Avant Genetic Analyzer.

Céc phuong phap sinh hoc phan tir cit va ghép cac
doan DNA vao vector pBI101, bién nap plasmid vao té
bao vi khuan... thuc hién theo sach Cam nang phong thi
nghiém chon dong phén tir (Sambrook, Russell 2001).

Chuyén gen vao cdy thudc la thong qua A.
tumefaciens thuc hién theo phuong phap manh 14
(Walden 1988).

Phwong phap nhudm héa mé ciy thude 14 véi X-
glue

Nhung toan bd phi‘in mé thuc vat trong dung
dich X-gluc ndng d6 0.05% duoc pha trong dém c6
pH7 chira 50 mM NaH,P0O4, 50 mM Na,HPO4 va
0,1% Triton X100, hut chan khong khoang 5 phut,
mau duge dé trong téi & 37° C trong 24 - 48 h. Tay
diép luc bang 70% ethanol mét vai lan dén khi nhan

M 1 2 3

A

ro mau dugc nhuém (Jefferson et al., 1987).

KET QUA VA THAO LUAN

Tao thu vién tir DNA téng sé ciia Bach dan tring

Thu vién DNA dugc tao ra bfing céch cit DNA
téng sb v6i cac enzyme gidi han. Dé dam bio cho
két qua cit DNA téng s6 duoc triét dé va c6 ham
lugng cao di dé lam cac thi nghiém tiép theo thi
diém quan trong 1a DNA tdng s6 phai rat sach va
dam dic. La Bach dan tring c6 dic diém kha cing
va nhiéu tinh dau nén trong qué trinh tach chiét DNA
gip nhiéu khé khin. Tuy nhién, véi quy trinh tach
DNA d3 lya chon nhu trén cliing voi 1ap lai viéc chiét
dung dich chta DNA véi phenol va chloroform
nhiéu 1an nén da phu hop véi 1a Bach dan, két qua la
DNA téng sé duge tach chiét rat sach va dam dic
v6i ndng dé khoang 1 pg/ pl. Sau do, DNA dugc su
dung trong phan ung cit véi hai enzyme gi6i han la
Dral va Pvull, phan ung cit duoc kéo dai qua dém
nén DNA di duoc cit rat tot thé hién & vét sang kéo
dai khi chay dién di (Hinh 2A).

Hlnh 2. Phén lap va chon dong promoter 4CL1 trong vector pJet1.2. M: Marker 1 kb. A. 1: DNA tong s6 tlr 1a; 2, 3: DNA tong
s6 dwoc cat bang Dral, Pvull; B. 1, 2: PCR khoi dau tir library Pvull va Dral, 3, 4: PCR lan 2 véi library Pvull va Dral; C.
vector pJet1.2 tai td hop chira doan chen khéng dung kich thwéc, 2,3: vector pJet1.2 tai tb hop chira doan chén 1.1 kb;

PCR, tich dong va xac dinh trinh ty promoter
4CL1

Muc tiéu cua ching t61 la phan ldp doan
promoter cta gen 4CL1 véi kich thude tir 0,7 - 2 kb.
Doan phan 1ap duge cang ¢b kich thude 16n thi cang
¢6 nhiéu kha nang chura day du cac yéu to can thiét
Clia promoter.

Khi DNA tonu 50 duge cit nuau nhién bang
enzyme g gidi han, vé 1y thuyét trong sé cac san pham
cat nay sé nuau nhién co doan promoter 4CL1, néu
doan ndy mot ddu chira mot phan exonl cua gen
4CL! thi viéc st dung reverse primer nim trong

viing exon | cia gen s& co thé nhan duge doan
promoter. B&i vi tri cua mot promoter la doan trinh
tu ndm ngay truéc gen vé phia dau 5°. Cac doan
DNA ciét ra khi lai ngau nhién véi adaptor cé treo
diém cét clia enzyme giGi han trong ung vé1 enzyme
da ding dé cit DNA tdng s6 nhu vdy viing promoter
4CL1 s& bi gi6i han hai dau la adaptor. Khi sir dung
cap mbi nhu thiét ké trong hinh 1 va mé ta & bang 1,
chang t6i da nhén duoc doan promoter béng PCR. o)
phan ung c6 khuén la san pham cit DNA tong sb vl
enzyme Dral va PCR lan 2 bang cap moi
Pro4CL1.4R va AP-2 da cho san pham PCR rat dam
va dac hiéu véi kich thudce trén 1kb (Hinh 2B giéng
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4). San phim PCR nay dugc chon dong trong vector
pletl.2 (Hinh 2C giéng 2, 3), toan bd trinh tu
nucleotide cua doan lkb da dugc xac dinh bing cap
mdi pletl.2 forward sequencing primer va pletl.2
reverse sequencing primer.

Poan trinh tu nucleotide dugc xac dinh cé kich
thuée 1127 bp. Qua so sanh trinh ty vao ngin hang
gen bing phin mém Blast cho thay doan trinh tu nay
tring hop hoan toan 14 nucleotide phdn dich ma va
104 nucleotide phin khéng dich ma voi trinh tu
cDNA cua gen 4CL1 cua cdy Bach dan trano (trinh tw
ma sb DQ147001) trong d6 chira toan b6 trinh tu bd
sung voi trinh tu doan mdi Pro4CL1.4 R nhu da thiét
Kké. Vi vdy, doan DNA da phan 1dp va xac dinh trinh
tu 14 viing 5’ctia gen 4CL1 cdy Bach dan tring. Khi
phan tich chi tiét hon trinh tw nay, cac ving chirc nang
cua promoter duge du doan la: TATA box & vi tri -29

Huynh Thi Thu Hug et al.

- 263 va -285, vung giau AC & vi tri -332 so véi didm
khéi dau phién ma. Ddy la doan promoter hoan toan
méi, vi cho dén nay chua c6 cong b ndo trong ngén
hang trinh tu gen quéc té vé trinh tu nucleotide cua
promoter 4CL1 & Bach dan tréng.

Thiét ké vector pBI1101 chira 4CL1 promoter

Sau khi tach dong va xac dinh trinh tu cua doan
promoter 4CL1. Chung t6i tién hanh ‘nhén bén loai
doan khac nhau tir vector pJetl.2 tai t6 hop bang céc
cap mdi di mo ta trong bang 1. Nhitng doan duge
nhéan 1én s& ¢6 kich thudc 0.8 kb va 1.1 kb dugce chia
lam 2 loai la doan c6 chira 20bp trong ving exonl v
doan khong chua 20bp trong ving exon | cua gen
4CL1. Véi cac cip moi da thiét ké thi nhirng sin
phdm PCR dugc nhin Ién cé chira diém nhan biét
ctia enzyme gi6i han Hindlll va BamHI & hai diu va

va hai CCAAT box & vi tri  ¢6 kich thuée ding nhu tinh toan.
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Hinh 3. So dd vector pBI101 chén cac doan promoter 4CL1.

Hinh 4. Chon dong cac doan promoter 4CL1 trong vector
pBI101. M: Marker 1 kb, gleng 1: vector pBI101 m¢& vong
bang BamHI va Hindlll, giéng 2, 3: vector pBI101chu'a doan
1.1 kb va doan 0,8 kb khéng c6 20 bp ctia exon1, giéng 4,
5:‘ vector pBI101chira doan 1,1 kb va doan 0,8 kb ¢6 20 bp
cua exon1.
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Ca bdn loai doan promoter nhu trén dugc cht bfmg
hai enzyme Hindlll va BamHI rdi chén véao vector
pBI10! da duoc cét bang enzyme tuong tmg. Vector
pBII01 1a Ti plasmid da c6 chira doan gen chi thi
gus - kich thudc 1,85 kb - nhung thiéu promoter va
chira nos-ter c6 kich thuée 206 bp. Toan bd so b
cdu tric vector pBI101 va cac doan promoter chén
duoc md ta trong hinh 3, dugc dat tén twong ng la
pBIHu6, pBIHu7, pBIHu8 va pBIHu9. Dé khang
dinh két qua chon dong céc doan promoter trong
vector pBI101 thi cdc vector chira doan chen da duoc
cit chinh béng hai enzyme gi}?i han Hindlll va
BamHI (Hinh 4). Két qua cho thay cac dong pBI10]
dugce lua chon da chira doan promoter cé kich thude
nhu mong mudn. Cac ciu tric pBIHus, pBIHu7,
pBIHu8 va pBIHu9 déu dugc bién nap véo vi khuén
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A. tumefaciens theo phuong phép xung dién dé phuc
vu cho thi nghiém chuyén gen vao cay thuéce l4.

Chuyén gen vao cay thudc 14 va nhudém héa md té
bao vai X-glue

Bén cau trac di duge chuyén vao cay thuée 14
theo phuong phap manh l4 théng qua vi khuan A.
tumefaciens. Lo thi nghiém 1, 2, 3, 4 tuong Gng voi
viéc chuyén chu tric pBIHu6 pBIHu7, pBIHuB,
pBIHU9 vao ciy thudc 14. Pic diém cia vector
pBI10] 1a ¢6 chia gen NPTII quy dinh tinh khang
kanamycin do vay sau khi dong nuobi cay A.
tumefaciens va cadc manh 1& trén méi trudong co
kanamycin, néu co su chuyén gen vao thube 14 thi
cac cay duge tai sinh tr manh 14 s€ ¢6 tinh khang
kanamycin. Két qua & bang 1 cho thiy & ca 4 16 thi
nghiém sb luong cac cay chuyén gen duoc duoc tai
sinh va duy tri dugc trén méi trudng c6 kanamycin
kha nhiéu ching té hiéu qua chuyén gen tét.

Phan than cac cay thuée la chuyén gen di dugc
nhuém véi X-gluc, & ca bén 18 thi nghiém chuyén
gen déu c6 cdy duong tinh khi nhuém (Bang 1). Nhu
vay, bdn loai doan promoter déu diéu khién su biéu
hién ctia gen gus trong céc cdy chuyén gen & phan
than cdy. Khi nhuém déng thoi ca phan than, la, ré
cua cdy thudce la chuyén gen véi X-gluc thi chi co
phan thin, cudng 14 va gbc 1a 1a xuat hién mau xanh
déac trung, cac phfm khac nhu thit 12 va ré hoan toan
khong c6 su biéu hién ctia gen gus (Hinh 5). Nghién

clru cua Hauffe va dong tac gia (1991) da ching
minh ring yéu t& AC rich box trén promoter 4CL1
clia cdy mui tay c6 lién quan dén tinh diéu khién dac
hiéu md xylem. Do vay, v61 doan promoter 4CL1 da
phan 13p duge vin con nguyén ven yéu té AC rich
box nén khi ning diéu khién gen gus dac hi¢u &
phan thin va nhitng phin mé gia & cudng l4 la phu
hop v6i cac nghién ctru da cé.

Tuy nhién, khéng thiy su khac biét rd rét vé sé
lwong cdy c6 két qua duong tinh khi nhuém X-glue &
16 thi nghiém 2 va 4 (pBIHu7 va pBIHu9 chén dcan
0.8kb) so voi 16 thi nghiém 1 va 3 (pBIHu6 va
pBIHu8 chén doan 1,1 kb). Nhu vay co thé két lvan
s0 bd khong ¢ khac biét rd rét trong viée diéu khién
gen gus cua doan 0,8 kb va doan 1,1 kb, déng thoi co
thé khing dinh véi doan promoter 4CL1 c6 kich
thude 0,8 kb 14 da dé diéu khién su hoat déng cua
gen gus. Diéu nay cling phii hop véi phan du doan &
trén vé cdc box quan trong cua promoter 4CL1 do la
TATA, CCAAT, AC rich box déu nim trong ving
kich thugc khoang -500 bp so voi phia diém khoi
déu phién ma.

Tuy nhién, & 16 thi nghiém 3 va 4 (pBIHu8 va
pBIHu9) co ty I¢ s6 cay duong tinh khi nhuém X-
gluc thap hon han so véi 16 thi nghiém 1 va 2
(pBIHu6 va pBIHuU7). Véi két qua nay, can o cac
thi nghiém sau hon dé dua ra dugc nhan dinh vé tinh
uu viét cua doan promoter ¢6 chira 20 bp cua exonl
va doan khéng chua 20 bp cua exonl.

Hinh 5. Nhudm cay thudc /& chuyén gen bing X-gluc. A: Nhudm ca cay; B: Nhudm than cay: C: Nhudm cudng 14 va la.
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E:ang 2. S6 luong cay thudc 1a chuyén gen trong cac thi nghigm.

STT 86 cay dwoc tai sinh trén moi $6 cay nhudém X gluc $6 cay dwong tinh khi nhudm
tredrng ¢6 kanamicin Xgluc
L6 1 (pBI Hus) 71 36 21
L6 2 (pBl Hu7) 93 36 17
L6 3 (pBI Hu8) 175 31 7
L6 4 (pBI Hu9) 73 35 7
KET LUAN 601-607.

Chung t6i da phén 1ap thanh c6ng va doc trinh tu
doan promoter cta gen 4CL1 & cdy Bach dan tring.
Doan promoter 4CL1 la hoan toan méi vi dén nay
chua c¢6 mét cong bd nao trong ngin hang trinh t
gen quéc t& vé promoter nay. Ching t6i di hoan
thanh viéc thiét ké 4 ciu tric Ti-plasmid pBI101
chira doan promoter 4CL1 va gen gus: pBIHu6,
pBIHu7, pBIHug va pBIHu9. Béng cach sir dung cac
cau truc nay trong thi nghiém chuyen gen vao cay
thudc 14 va nhudém hoa mé té bao thubc 14 véi X-gluc
da chimg minh dugc sy diéu khién biéu hién gen gus
ctia promoter 4CL1 tir cdy Bach dan tring la dic
hiéu than.

Lo’l cam on: Cong trinh nghién cvuu dugc thuc hién
bang kinh phi dé tai ma s6 CNSH.PT.03/06-10 thuée
Chuong trinh trong diém “Phdt trién va img dung
cong nghé sinh hoc trong linh viec néng nghiép va
phat trién néng thon dén nam 2020” cia B¢ Néng
nghiép va Phat trién nong thén. Cong trink dugc
thuc hién tai Phong thi nghiém trong diém Céng
nghé gen. Chiing t6i chdn thanh cam on Phong Céng
nghé té bao thuc vit, Vién Céng nghé sinh hoc, da
tao diéu kién va givip do tr ong nghién citu nay.
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EUCALYPTUS CAMADULENSIS 4CL1 PROMOTER 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, pBIHu7, pBIHu8 and pBIHu9 harbouring gus gene under 4CL] promoter were
constructed with original pBI101 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 4CL] promoter
from Eucalytus camadulensis directs the stem-specific gene expression.
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