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NHAN DONG VA PHAN TICH Y EU TO TAC PONG Cis CUA PROMOTER E8
TU CA CHUA (Lycopersicon esculenturh.)
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TOM T AT: Promoter §m mot trinh ir nucleotide phiaau 5’ cia diém khoi diu phién ma gen
ciu tric,dong vai trd then aft trong viéc biéu hién gen.O ca chua, promoteE8 duoc didu khién
boi ethylene va hat dong aia promoter nay thiddy hoat dong cac gen lién quadén qué trinh
chin @ia qui. Nghién du nay trinh bay cacék qua vé phan ip, nhan dong va phan ticBut) diéu
hoacis caa promoterE8 tir gibng ca chua PT18 pb wu cho nghién gu thiét ké vector béu hién
gend qua ca chua. PromotéE8 phan &p duoc ¢ chéu dai 2203 bp va mantjy dii cAc yu t tac
dong cis caa mit promoterdién hinh nhr hop TATA, hop CAAT, hop GATA. Ngoai ra, promoter
nay con cha 2 vingdiéu hoa béu hién dic hiéu & qua. Trinh & nucleotide éa promotelE8 phan
lap duoc c6do twong dong cao khi so sanhovcac trinh & promoterE8 khacda dugc cong 6 va
dang ky trén Ngan hang Gen éuité (ma $ KJ561284)Day la @ so rt tot cho cac nghiéniw
tiép theo nfim thiét ké vector chugn gen c6 mang promot&s8 dic hitu & qua ma chang toda

nhén dong thanh céng trong nghiéru aay.

Tir kh6a:Ca chua, Bp CAAT, hop GATA, hop TATA, promoter, $u t6 tacdong cis.

MO PAU

Promoter la rét trinh tr nucleotide phiaau
5 cua diém khoi dau phién madong vai tro
then cldt trong vic biéu hién gen. Promoter c6
cau trGc At phic tap va chira nhéu yéu t dic
trung tham giatiéu hoa s biéu hién geno mirc
phién ma [10]. Céc trinhrtnucleotide &m trén
promoterdam bio vi tri nhan biét caa protein
diéu hoa btu hién gen @i la cac yu t cis [1,
5]. Yéu t cis quan tong nhit 1a hop TATA,
gilp RNA polymerase iy chinh xac vadiém
khoi dau phién ma. Ngoai ra,0p CAAT tham
gia cung @p thong tin v tri gin cho RNA
polymerase [10]. Promoteiic hi¢u diéu khién
sy biéu hién cac gen quan tarm cac mo nht
dinh trong © thé thyc vat haic ¢ cac giaidoan
phat trén nhit dinh aia cay. Tuy nhién,sbiéu
hién dic hiéu chi thuong dat dugc ddi véi cac
promoterduoc phan 4p tir cacddi twong nghién
ctru ¢6 quan & ho hang gn nhr cing loai, chi
hoic ho. Bidu nay co th 1a do trong tac éa cac
yéu t6 phién matén ar diéu hoa hat dong aia
cac promoter [10].

E8 la gen hat dong & mic cao trong sbt
qua trinh china qu, sr biéu hién cia gen nay
dugc diéu khién boi ethylened mac do phién
ma [4, 11, 12]. PromoteE8 dugc chrng minh
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bao @m mot sd yéu td tacdong cis (cis-acting
elements)jiéng vai trodiéu hoa g biéu hién cia

genE8[2, 3, 4]. Bing cach gay it loat cacdot

bién mit doan trén promoteE8, Deikman et al.
(1998) [4]d4 tim ra v tri cia Yeu t tacdong

cis phan tng Wi ethylene #m ¢ khaang -2181
dén -1088 trong vung biédau 5’ cia genES.

Hai vung khéc,t -1088 dén -863 va t -409
dén -263, tuy khongiuoc xem 1a trinh cam

tng ethylene ning biéu hién dic hiéu trong
suwt giai doan chin @a qui. PromoterE8 da

dugc st dung ©©Ng rai nler mot promoterdac

hiéu ¢ qua dé cai thién chit lugng qui ca chua
hoic biéu hién cac protein goc pham tai 6 hop

trong ca chua chiéy gen [6, 7, 8].

Trong bai bao nay, ching toi trinh baét k
qua phan 4p, nhan dong va phan tichuyt tac
dong cis cua promotelE8 tir cay ca chuajay la
nguyén leu dé thiét ké cac vector kbu hién
protein tai & hop & qua ca chua @#ing nhr ¢ cac
loai thuc vat khac.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Vit liéu sr dung 1a 14 ca chua ghg PT18
do Vién Rau qé Trunguong cung ép. Vector
nhan dong pBT, hoéa éh thiét bi sir dung trong
phén tich sinh ¢c phén it do Phong Cong ngh
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té bao thrc vat, Vién Cong ngh sinh hc cung
cap.
Thiét ké cac mdi dac higu d@é phan lip
promoter E8

Trén @ so trinh r nucleotide @a promoter
E8 trén Ngan hang Gen o € ma $
AF515784.1, 8p mdi dic hieu dugc thiét ké
dé nhandoan promoter nghiénia bing pHin
mém Bioedit (version 7.0.5.3) [9].
Téach chiét va tinh sich DNA tng s tir 14 ca
chua

DNA tong & duogc tach & cac miu la ca
chua theo pinong phap CTAB @a Xin & Chen
(2012) [13]. Xacdinh d6 tinh sich va ng do
DNA téng $ bing may Nanodrop lite (Thermo
scientific, Hoa K).
Phan lgp promoter E8 ling ky thugt phdn ing
chugi trung hep PCR

PromoterE8 dugc phan 4p tir DNA tong $
tach fr 1a ca chua ing ky thuat PCR \6i cap
moi dic higu. Thanh phn phin tng bao gm:
Master Mix 2X (Promega, Hoa 12,5 pl,
moi xudi (50 ng/ul): 1 pl; i nguoc (50
ng/ul): 1 pl, DNA (50 ng/ul ): 1 pl vaudc khi
ion vb trung: 9,5 ul. Pim ung PCRdugc thuc
hién trén may Veriti 96 well thermal cycler (AB

Applied Biosystems, Thermo scientific, Hoa

Ky) voi: 94°C (5 phut); 30 chu ¥ 94°C (1
phuat), 54C (1 phat), 72C (2 phat); 72C (10
phat). Sn prim PCRduoc kiém tra king dién
di trén gel agarose 0,8% (w/v).
Nhan dong va xadinh trinh t promoter E8
San phim phin tng PCR khéch dai
promoter E8 duoc tinh sich king b kit
AccuPref§ Gel Purification (Bioneer, Han
Qudc). Sau khi tinh gh, promoterE8 duogc
ghép i vao vector nhan dong pBT. Vector
nhan dong pBT-E8uoc bién map vao vi khidn
E. coli chang DH5: bing phrong phap é&c
nhiét va duoc dy trai trén méi teong chon loc
LB c6 b sung khang sinh carbenicillin 50 mg/l,
IPTG 100 pM va X-gal 40 mg/l. Kin tra Kt
qua bién rap vector pBT-E8 trong. coli bang
phan tng colony-PCR & dung cip mbi M13_F/
R. Cac khén lac mang vector pBT-E&tuoc
nudi lic trong 4 ml mdi wrong LB long kb sung
khang sinh quaém ¢ 37°C. Téach chit plasmid

bang b kit QIAprep Spin Miniprep (Qiagen,
Puc) va kém tra sr c6 mit cia E8 trong vector
pBT-E8 king PCR & dung cip mdi M13_F/R.
Trinh tr nucleotide @a promoterE8 dugc xac
dinh bing may gii trinh &r ABI PRISM® 3100
Avant Genetic Analyzerat Phong thi nghléim
trong diém Coéng ngh gen, Vén Céng ngh
Sinh hoc, Vién Han lam KH & CN Vét Nam.

Phén tich promoter E8

Phan tich nic do twong dong aia promoter
E8 phan ép dugc Wi trinh tr nucleotide @a
promoterE8 d& coéng b (ma $ AF515784.1)
bing cong @ BLAST trén Ngan hang Gen éol
té [15], xac dinh yéu t5 tac dong cis (hop
TATA, hop CAAT, hop GATA, céc ving kiu
hién dac hiéu & qua) cia promotetE8théng qua
co sb dir lieu phan tich chuyén utig W
promoter thrc vat [14, 15].

KET QUA VA THAO LUAN

Thiét ké cac a@ip moi dic hiéu dé khuéch
dai promoter E8

Dya vao trinh ¢ nucleotide ving biédau
5’ cua promotelE8 (AF515784.1), &p moi dic
hiéu duoc thiét ké dé nhan toan & promoter
E8 nhu md & ¢ hinh 1.

Mo xubi (E8 F) c6 kich thoc 29
nucleotide, nkit d6 néng chy la 63,5C va §
lé GC la 31%, con Bi nguoc (E8_R) c6 chiu
dai 29 nucleotide nki do néng cliy la 67,£C
va ty 1é GC la 41,4%. Theo tinh toan ly tHy
promoterE8 dugc nhan vi cip mdi E8_F va
E8 R § c6 kich thréc 2191 bp. Ngoai rajé
thuan loi khi ndi ghépdoan promoter trén vao
vector chugn gen trong cac thi nghn tiép
theo, trinh & nhan biét cia cip enzyme # gi6i
han Hindlll va BarH| duoc thiét ké bd sung
vaodau 5’ cia mbi E8_F va ndi E8_R theo th
tu tuongung.
Phan lap promoter E8 bing ky thuat PCR
Cin or vao nhét d6 néng clly caa mdi
dugc thiét ké, chang t6i ¢ tinh nhit do gin
mdi la & nhiét do 58C. Sr dung cip Mdi nay
thuc hign phan tng khiéch dai promoter E8.
bién di kiém tra @n phim dugc thé hién ¢ hinh
2. Phan tich & qua cho thy ¢ giéng 1 xuit
hién mot baing DNA dic hiéu va $ic nét, co kich
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thudc diing nhr tinh toan (khang 2,1 kb)biéu  dai thanh céng #ng cip moi dac hiéu va chu
nay khing dinh, promoterE8 da dugc khuech trinh nhét phu hp.

A Viing phin tng Wi ethylen én cho gu chin Trinh tr biéu hién khi qua chin

2191 4 1088 409 263
; TATA Box

ESiF
Hindlll site

3

.5|
‘Sanﬂl site
E8_R

PromoterE8 muc tiéu (2203bp)

»

'

Hinh 1.A. So d promoter aa genE8 (theo Deikman et al. 1998) [4] va ;/l]ng bi#iu 5 cia
promoterE8 (AF515784.1); B. 8 d6 promoterE8 muc tiéu phandp.

Bang 1.Trinh tr nucleotide éa cip mbi dé khuéch dai promoterE8

Tén Trinh & moi Kich thuéc
E8 Hinlll_F 5-AAGCTTTCCCTAATGATATTGTTCATGTA -3 29 bp
E8 BamHI R 5 GGATCOCTTCTTTTGCACTGTGAATGATT -3’ 29 bp

va 4 xuit hién bing DNA c¢6 kich tivéc khaing
2,3 kb trong ung wi kich thuéc aia promoter
E8 (2,1 kb) va vector pBT daip méi M13_F/R
khuéch dai thém (250 bp)biéu nay, klingdinh
promoterE8 da dugc dong hda thanh céng vao
vector pBT. Hai dong kHin lac £ 3 va 4duoc
chon @ lam nguyén Bu tach chit plasmid
phuc vu giai trinh tr gen.

Hinh 2.Két qua dién di sin prim PCR khéch
dai promoterE8 trén gel agarose 0,8% (w/v);
M: thang DNA chén 1 kb (Fermentas). (i
chang &m, 1: 8n ptim PCR 20Kh —> <« 23kb

Nhan dong promoterE8

San phim phan 4p promoterE8 duoc ghép
ndi vai vector pBT 40 vector tai & hop pBT-
E8, vector naydugc dong hoa ing ching
E. coli DH50. Trén moi toong chon loc, 4 ) e N
khuan lac tring it ky duoc chopn dé kiém tra st sir dung cip moi M13_F/R trén gel agarose
c6 mit cia vector pBT-E8. 8 phim duoc 0,8% (wiv)
kiém tra trén gel agarose 0,88@gc thé hign ¢ M. thang DNA chan 1 kb (Fermentas); 1, 2, 3, 4:
hinh 3. Phan tich choy, tai duong chy 6 3 tuonging Wi khuan lac.

Hinh 3.Két qua dién di sin prim colony-PCR
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Phan tich trinh tw nucleotide va cac $u t6 trinh tr nucleotide ¢a promoterE8 véi cac

diéu hoacis caa promoter E8 trinh tr d& dugc cong b Vvéi cac trinh
Két qui xac dinh trinh tr nucleotide cho PromoterEs rén Ngan hang Gen go & bang

thy, promoterES duoc nhan dongit gibng ca €ONg @ BLAST, ching i thuduoc ket qua

chua PT18 c6 kich tlic 2203 bp, wong tng  inh bay trén fing 2.

véi kich theéc dy tinh khi thiét ké moi. So sanh

Bang 2. Két qua so sanh trinhyt promoterE8 phan p dwoc V6i c&c trinh & promoterE8 da
cbng B

: Macdo Giati Murc do

Ma Tén promoter/gen so sanh E tuong ddng
Lycopersicon esculentum ethylene-
AF515784.1 responsive fruit ripening gene E8 promoter 99% 0,0 99%

and 5'UTR, partial sequence
Lycopersicon esculentum ethylene-

DQ317599.1 responsive fruit ripening (E8) gene, 97% 0,0 99%
promoter and 5' flanking region

Qua king 2 c6 i thiy, trinh 1 nucleotide tuc phan tich trinhut cis caa promoterE8 thu
promoterE8 thu dugc c6 mic do twong ddng  dugc bang cach ding « so dir liéu phan tich
cao Wi trinh tr nucleotide éa promoteE8 m& chuyén dng PLACE (Plant Cisacting
sb AF515784.1 va DQ317599.1 la 99%.¢Fi Regulatory DNA Elements) (hinh 4).

aagctttccctaatgatattgttcatgtaattaagttttgtggaagt gagagagtccaat 60
Hi ndl 11

ttt gat aagaaaagagt cagaaaacgt aatattttaaaagtctaaatctttctacaaata 120
agagcaaatttatttattttttaat ccaat aaatattaatggaggacaaattcaattcac 180
ttggtt gt aaaat aaact t aaaccaat aaccaaagaact aat aaat cct gaagt ggaatt 240
at t aaggat aaat gt acat agacaat gaagaaat aat aggt t cgat gaat t aat aat aat 300
t aaggat gt t acaat cat cat gt gccaagt at at acacaat att ct at gggatttataat 360
ttcgttacttcacttaacttttgcgt aaat aaaacgaattatctgatattttataataaa 420
acagttaattaagaaccatcatttttaacaacatagatatattatttctaatagtttaat 480
gatacttttaaatcttttaaattttatgtttcttttagaaaat aaaaattcaaaaaatta 540
aat at attt acaaaaact acaat caaacacaactt cat at at t aaaagcaaaatatattt 600
t gaaaattt caagt gt cct aacaaat aagacaagaggaaaat gt acgat gagagacat aa 660
agagaact aat aat t gaggagt cct at aat at at aat aaagtttattagtaaacttaatt 720
at t aaggact cct aaaat at at gat aggagaaaat gaat ggt gagagat att ggaaaact 780
t aat aatt aaggat ttt aaaat at at ggt aaaagat aggcaaagt at ccattatcccctt 840
ttaactt gaagt ct act aggcgcat gt gaaagttgattttttgtcacgtcatatagctat 900
aacgt aaaaaaagaaagtaaaatttttaattttttttaatatatgacatattttaaacga 960
aat at aggacaaaat gt aaat gaat agt aaaggaaacaaagatt aatacttactttgtaa 1020
gaatttaagat aaatttaaaatttaat agat caactttacgtctagaaagaccctatctt 1080
agaaggaat tt cagaaat cggccctttttcaaaaataacttttaaataatgaattttaaa 1140
ttttaagaaat aatttccaat gaat aaat gacat gt agcattttacctaaatatttcaac 1200
tattttaatccaatattaatttgtttattcccaacaat agaaagtcttgtgcagacattt 1260
aatctgacttttccagtactaaatattaattttctgaagattttcgggtttagtccacaa 1320
gttttagtgagaagttttgct caaaattttaggt gagaaggtttgatatttatcttttgt 1380
taaattaatttatctaggtgactattatttatttaagtagaaattcatatcattactttt 1440
gccaactt gt agt cat aat aggagt aggt gt at at gat gaaggaat aaacaagttcagtg 1500
aagt gatt aaaat aaaat at aat tt aggt gt acat caaat aaaaaccttaaagtttagaa 1560
aggcaccgaat aattttgcat agaagat att agt aaattt at aaaaat aaaagaaatgta 1620
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gttgtcaagttgtcttctttttttt ggat aaaaat agcagttggcttatgtcattctttt 1680
acaacctccatgccactt gt cCAATtgtt gacacttaactaattagtttgattcatgtat 1740
CAAT box

gaat actaaataattttttaggact gactcaaatatttttatattatcatagtaatattt 1800

atctaatttttaggaccacttattact aaat aataaattaactactactatattattgtt 1860

gt gaaacaacaacgttttggttgtt at gat gaaacgt acact at at cagt at gaaaaatt 1920

caaaacgattagtataaattatattgaaaattt GATAtttttctattcttaatcagacgt 1980
GATA box

attgggtttcatattttaaaaagggact aaacttagaagagaagtttgtttgaaactact 2040

tttgtctctttcttgttcccatttctctcttagattt caaaaagtgaactactttatctc 2100

tttctttgttcacattttattttattctat TATAAATat ggcatcctcatattgagattt 2160
TATA box

ttagaaattattctaatcattcacagt gcaaaagaagggat cc 2203

BanHl

Hinh 4.Két qua phan tich trinhut nucleotide éa promotelE8 tir gidng ca chua PT18

Két qua xac dinh trinh tr cis cia promoter

dong cis quan tong aia Mt promoterdién hinh

E8 duoc nhan dongtt gibng ca chua PT18 co ¢ thuc vat: hop TATA, CAAT va GATA. Pay

mangday du trinh tr cis cia Mt promoterdién
hinh ¢m (theo lwong 5’ caa promoteiEs): hop
CAAT (vi tri 1702dén 1705 bp), bp GATA (vi
tri 1954dén vi tri 1957 bp) va ép TATA (vi tri
tr 2131 dén 2139 bp). V tri hop TATA cua
promoter E8 thu dugc twong duong Wi vi tri
hop TATA (tir 2127dén 2135 bp) éa promoter
E8 d& cong b (AF515784.1).0 dau 5’ va 3’
cia promoterE8 dad phéan 4p dugc c6 mang
thém trinh & nhan biét cia cip enzyme &t gisi
han Hindlll (AAGCTT) va BarmH| (GGATCC).
Ngoai ra, promoteE8 thudugc con c6 hai vung
biéu hién dac hiéu ¢ qua (vang phin Gng Wi
ethylen)duoc thé hién ¢ hinh 4 (indam, gach
chan): viing 1it vi tri 1343dén 1489 bp, ving 2
tir vi tri 1943dén 2168 bp, & qua nay ding
phl hop Wi cong [ truéc day aia Deikman et
al. (1992, 1998) [3, 4]. & qua nay khing dinh
trinh tr promoterE8 phan #p dugc chinh la
promoterE8 cua gibng ca chua PT18. Trinkr t
nucleotide da promoterE8 trong nghién &u
nay da dugc diang ky trén Ngan hang Gen ép
té v6i ma $ KJI561284.

KET LUAN

Nhan dong thanh cdng promot&8 tur
gibng ca chua PT186v muc do chinh xacdo
trong déng cao i trinh tr nucleotide 6a
promoterE8 da cong 6 c6 ma 6 AF515784.1
va DQ317599.1 trén Ngan hang Geno<qUe
PromoterE8 thu dugc coday du cac yu td tac
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la nguy@n ku rit t5t cho cac nghiénuw tiép
theo ntim thiét ké vector chugn gen béu hién
dic hiéu & qua ca chua @ng nhr ¢ cac doi
tuong thrc vat khac.

Loi cdm on: Cong trinhduoc ar hd tro vé kinh
phi aia dé tai: Nghlen QU Sin xuat protem tai
t6 hop trong cdy ca chua chéty gen”, ma é
VAST 02.01/13-14.
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CLONING AND ANALYSING OF CissACTING ELEMENTS IN THE ES8
PROMOTER FROM TOMATO (Lycopersicon esculenturh.)

La Viet Hong", Le Hoang Dué, Le Van Sof,
Pham Bich Ngoé, Chu Hoang H&

Hanoi Pedagogical University No.2
?|nstitute of Biotechnology, VAST

SUMMARY

Promoter is a sequence located at the 5 end w@pstref the gene, that plays a key role in gene
expression. In tomato, the8 gene is highly expressed during fruit ripeningj @ncontrolled byE8 promoter.
E8 promoter includes theis-acting elements responding to ethylene or receiuigpendent signals of
ethylene for fruit ripening. This study presentsules of E8 promoter cloning and sequencing from the
tomato cultivar PT18 for construction of vectorexpress target gene in tomato. The obtained daaesh
that theE8 promoter has 2203 bp in length and carries aréwife ofcis-acting elements similar to a typical
promoter such as TATA box, box CAAT and GATA boxurthermore, this promoter contains two fruit-
ripening regulatory regions. Nucleotide sequendeE&promoter had high similarity when compared with
other E8 promoter sequences in Genebank. In addition, theleotide sequence dE8 promoter was
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submitted in Genebank with the accession number6kK2®4. The results is the foundation that will

contribute a fundamental basis for further resesscdm order to construct expression vector carrydg
promoter in gene transfer of plants.

Keywords: Lycopersicon esculentul@AAT box, cis-acting elements, GATA box, TATAXo0
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