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TOM TAT

Hoat ddng ctia protein séc nhiét Heat Shock Protein (HSP) & cdy
Arabidopsis Thaliana dwoc cdm ng béi nhiét do va dwoc diéu hoa
hoat déng béi promoter HSP va terminator HSP. Bai bdo nay trinh bay
cdc két qud nhdn dong promoter va terminator HSP tir Arabidopsis
thaliana. Promoter HSP phdn ldp dwoc c6 chiéu dai 720 bp va mang
ddy du cdc yéu té diéu hoa cis ctia promoter dién hinh: sdu viing cdm
trng voi nhiét dg: Vi tri 482 - 495, 492 - 505, 502 - 515, 549 - 562, 559 -
572 va 600 - 613, hop CAAT (vi tri 39-42), 2 hop GATA (vitri 73 - 76 va
406 - 409) va hép TATA (vi tri 643 - 649). Terminator HSP cé chiéu dai
250 bp, vi tri dudi poly A la & nucleotide 158. Cdc trinh tw nay dworc sw
dung cho cdc nghién citu tiép theo nhdm thiét ké vector biéu hién gene
& thuwc vdt cé hiéu sudt biéu hién protein tdi té hop cao.

ABSTRACT

In Arabidopsis, promoter and terminator HSP regulated
expression of heat shock protein gene which were induced by high
environmental temperature. This study presents results of HSP
promoter and terminator cloning and sequencing from the Arabidopsis
thaliana for construction of vector to express target gene in plant. The
data obtained showed that HSP promoter has 720bp in length that
carries a full range of cis-acting elements similar to a typical promoter
such as CAAT box (39 to 42), two GATA boxes (73 to 76 and 406 to 409)
and TATA box (643 to 649). Furthermore, This promoter contains six
heat shock elements: 482 to 495, 492 to 505, 502 to 515, 549 to 562,
559 to 572 and 600 to 613. HSP 18.2 terminator has 250 bp in length
and poly A site of HSP terminator was identified at 158 nucleotide
position. These sequences will contribute a fundamental basis for
further researches in order to construct high expression vector
carrying HSP promoter and terminator in transgenic plants.

1. M¢& dau

Padh H, 2010, tr. 427-435). Str dung thwc vat nhw

Thwe vat duwgce xem la hé théng biéu hién
protein tai t6 hop voi nhiéu wu diém so voi hé
théng bi€u hién vi khuin, dong té€ bao dong vat
c6 v, dong vat chuyén gen... thé hién & chi phi
san xuat thip, khd nang mé& rong quy mo san
xudt cao, cac hop chit dwoc tao ra c6 mirc do an
toan cao, khong bi 6 nhiém, & thwc vat c6 qua
trinh cai bién sau dich ma can thiét cho hoat tinh
cta nhiéu hop chit (Desai PN & Shrivastava N &

nha may sinh hoc dé san xuit cac hop chit can
thiét cho con nguwoi la mot xu hwong phat trién
tiém nang cta cong nghé sinh hoc. Cac hop chat
dwoc san xuit trong thwe vat nhw protein tai to
hop, vaccine, cic hgp chat thr cip, enzyme,
hormone v.v.. (Sharma AK & Sharma MK, 2009,
tr. 811-832). Tuy nhién, hé théng biéu hién thuc
vat c6 mot nhwoc diém 1a mirc d6 biéu hién cta

§602 (03/2017)



TAP CHi KHOA HOC YERSIN

gene thap, mirc do tich lily ctia san pham dich
khong cao, do vay cac nghién ctru hién nay phai
tip chung lam tdng mirc do biéu hién cta protein
tai to hop (Streatfield SJ, 2007, tr. 2-15).

Sw biéu hién cua gene dich trong hé thong
thwe vat phu thudc vao rat nhiéu yéu to trong
d6 c6 hai yéu t6 quang trong la promoter (gene
khéi dong) va terminator (yéu té két thuc).
Promoter la mot trinh tw nucleotide phia dau 5’
cda diém khéi dau phién ma, dong vai tro then
chot trong viéc biéu hién gen dich, giap xac dinh
vé thoi gian, vi tri va mirc dd biéu hién cta gen
dich (Desai PN & Shrivastava N & Padh H, 2010,
tr. 427 - 435). Promoter c6 ciu tric rat phic tap
va chira nhiéu yéu t6 dac trung tham gia diéu
hoa sw biéu hién gen & mic phién ma (Lé Thi
Thu Hién & Tran Thi Phwong Lién & Nong Vin
Hai, 2007, tr.1-18). Cac yéu td cis quan trong
nhat cta promoter gobm hop TATA, GAGA va
CCAAT d@am bao cho qua trinh phién ma dién ra
chuin xac. Promoter sdc nhiét HSP khéi dong
phién ma ctia gene HSP & cdy Arabidopsis, hoat
dong ctia promoter nay dwoc cam trng béi nhiét
do. Theo nghién ctru ciia cac tac gia Lee KT va cs
(2007, tr.1047 - 1053), Moriwaki M va cs (1999,
tr.92 - 95) da str dung promoter nay dé “nghién
ctbu phdn ttng séc nhiét trén cdy thudc ld chuyén
gen cho thdy hoat dong ctia gen B-glucuronidase
dwoc tdng cwong khi cdy gdp diéu kién séc
nhiét”. Sw biéu hién cua gene dich ciing phu
thudc vao trinh tw dau 3’ khong dich ma va
terminator. Theo cac tac gia Carswell S va cs
(1989, tr.4248 - 4258), Ingelbrecht IL va cs
(1989, tr.671 - 680) thi “cdc terminator khdc
nhau cé dnh hwéng ré rét dén mirc dd biéu hién
ctia gene”. Cac thé dot bién gene cua nhiéu loai

thwc vat va virus cho thiy terminator cia thuc
vat gbm ba yéu t6 chinh: Yéu té ngwoc dong xa
(FUEs-Far Upstream Element), yéu t0 nguwoc
dong gan (NUEs-Near Upstream Elements) va vi
tri polyadenyl hoa.

Trong bai bdo nay, ching téi trinh bay két
qua nhan dong promoter va terminator HSP tlr
ciy Arabidopsis nhim tao ngudn nguyén liéu
thiét ké cac vector ting cwong biéu hién
protein tai t6 hop trong thuc vat.

2.Vat liéu va phwong phap

Vat liéu

Cay Arabidopsis thaliana kiéu dai (Col 0),
vector nhian dong pBT, ching vi khuin nhén
dong E.coli DH5a, héa chat, thiét bi st dung
trong phan tich sinh hoc phan t& do Phong
Cong nghé té bao thuc vat, Vién Céng nghé
Sinh hoc, Vién han 1am Khoa hoc va Cong nghé
Viét Nam cung cap.

Phwong phdp

Thiét ké cdc cdp moi ddc hiéu dé phdn ldp
promoter va terminator HSP.

S dung phan mém Bioedit (Hall TA, 1999,
tr. 95-98) va cac trinh tw nucleotide trén ngan
hang gen quéc té NCBI dé thiét ké cap moi dac
hiéu cho phan doan gen quan tAm. D& thuin loi
cho viéc thiét ké vector chuyén gen sau nay,
chiing t6i gan thém vi tri cit clia enzym gidi han
HindIII trén m6i xudi va BamHI trén moéi ngwoc
& dau 5’ cia cdp moi nhan phan doan promoter
HSP (pHSP). Twong tw, vi tri cit clia enzym gidi
han Sacl va EcoRI dwoc gan vao moi xudi va moi
ngwoc & dau 5’ cua cdp moi nhan phin doan
terminator HSP (tHSP) (Bang 1).

Bang 1. Trinh ty nucleotide dung dé thiét ké cap moi, trinh tw nucleotide ctia cdp moi va kich
thuwdc ly thuyét doan gene promoter va terminator HSP sé thu dwoc

D Ki hid
oan gene i hiéu dung

Trinh ty nucleotide str

Kich thwoc

Trinh tw cip moi dic hiéu gene (bp)

HSP_F
Promoter P -

HSP

pHSP_R X17295.1

CP002688.1, AB006705.2,

5’aagcttATGGTCATTTCT
TCTGGTTCAAG 3’
5’cctagg TGTTCGTTGCTT
TTCGGGGAGACT 3’

732 bp (*)

tHSP_F

Terminator Theo

HSP

trinh  tw

tHSP_R

cua
Nagaya S et al (2009)

5’gagctcATATGAAGATG
AAGATGAAA 3’
5’gaattcCTTATCTTTAAT
CATATTCC 3’

262 bp (¥)

(*). Kich thwéc bao gom cd trinh tw nucleotide ctia enzyme cat giéi han. Tdch chiét va tinh sach
DNA téng s6 tir Id Arabidopsis
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DNA genome tiach tir cidc mau l4
Arabidopsis theo phwong phap CTAB. Xac
dinh d6 tinh sach va néng d6 DNA téng so
bang may Nanodrop lite (Thermo scientific).

Phdn ldp promoter va terminator HSP
bang ky thudt PCR

Promoter va terminator HSP dwoc phan
l4p tir DNA téng sb tiach tir 14 Arabidopsis
bang ky thudt PCR véi cdp moi dic hiéu.
Thanh phin phan &ng bao gém: Master Mix
2X: 12,5ul, méi xudbi (50 ng/ul): 1pl; moéi
nguwoc (50ng/pl): 1pul, DNA (50ng/pl ): 1pl va
nuwéc deion v6 trung: 9,5ul. Phan ng PCR
dwoc thwc hién trén mdy Veriti 96 well
thermal cycler (AB Applied Biosystems,
Thermo scientific) v&i: 949C (3 phut); 30 chu
ky: 940C (30 gidy), 54°C (1 phut), 72°C (45
gidy); 72°C (10 phiit). Sdn phdm PCR duoc
kiém tra bang phwong phap dién di trén gel
agarose 0,8% (w/v).

Nhdn dong va xdc dinh trinh tw
nucleotide ctia promoter va terminator HSP

San phdm phdn &ng PCR dwoc tinh sach
bang bd kit AccuPrep® Gel Purification
(Bioneer, Han Qudc). Sau d6, promoter va
terminator HSP dwoc ghép néi vao vector
nhan dong pBT. Vector nhan dong pBT-pHSP
hodc pBT-tHSP dwoc bién nap vao vi khuin
E. coli ching DH5a bang phwong phdp séc
nhiét, sau dé cdy trai trén moi tredng chon
loc LB c6 b6 sung khang sinh carbenicillin
50mg/l, IPTG 100pM va X-gal 40mg/l. Sau dé
nudi qua dém & 37°C. Cac khudn lac sdng sot
trén moi trwong chon loc dwgc nudi lic
trong 4ml moi trweong LB 16ng bé sung khang
sinh qua dém & 37°C. Tach chiét plasmid
bang bo kit QIAprep Spin Miniprep va kiém
tra sy c6 mat cua promoter va terminator
HSP trong vector bang phdn (rng cit enzym
gi¢i han. Trinh tw nucleotide cia promoter
va terminator HSP dwoc xdc dinh bang mdy
giai trinh tw ABI PRISM® 3100 Avant
Genetic Analyzer tai phong Thi nghiém trong
diém va Coéng nghé gene, Vién Cong nghé
Sinh hoc, Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

Phdn tich trinh tw nucleotide cua

promoter va terminator HSP

Phin tich mb&c d6 twong dong cua
promoter va terminator HSP nhin dong
dwgc voi trinh tw nucleotide cia promoter
va terminator HSP da cong bd bang chwong
trinh BLAST cua NCBI, xac dinh vung tac
déng cis (hop TATA, hop CAAT, hop GATA)
cua promoter HSP théng qua co s& dit liéu
phéan tich chuyén dung vé promoter thwc vit.

3. Két qua va thao luan

Phdn Idp va nhdn dong promoter HSP ttr
Arabidopsis

Két qua phan lap promoter HSP tir DNA
ciy Arabidopsis bing ky thuat PCR va phan
ng cdt kiém tra sdn phdm plasmid tai t6
hop mang gene dwoc thé hién & Hinh 1A va
Hinh 1B. Phan tich cho thdy, trén Hinh 1A
xudt hién mot bang ddc hiéu c6 kich thuwéc
khoang 732 bp, twong dwong véi kich thuwédc
ly thuyét cda phan doan promoter HSP theo
thiét ké ly thuyét, trén Hinh 1B, cd dwong
chay s6 1 va 2 déu gébm 2 bang ré nét, cé kich
thuwdc lan lwot 1a 732 bp va 2700 bp twong
dwong véi kich thwéce ly thuyét cua
promoter HSP va vector tdch dong pBT.

. M %1 52
bp M, pHSP bp

3000 <+— 2705

750 —»

«—m 70 3

A B

Hinh 1. (A) Két qua dién di san phdm PCR
phan doan gen pHSP bang cip moi dic hiéu tir
cay Arabidopsis trén gel agarose 0,8% (w/v),
(B) K&t qua dién di san phdm cit bang enzym
cit giéi han doan pHSP tir vector nhan dong
pBT trén gel agarose 0,8% (w/v), M: Thang
DNA chuin DNA chuin 1 kb (Fermentas).
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Phdn Idp va nhdn dong termiator HSP twr
Arabidopsis

K&t qua phdn l4p terminator HSP tir
DNA ciy Arabidopsis bang ky thudt PCR va
phan &ng cat ki€m tra sdn ph4m plasmid tai
t6 hop mang phin doan gene dwgc thé hién
& Hinh 2A va Hinh 2B. Trén Hinh 2A, xuit
hién mdét bang dac hiéu cé kich thuéc
khoang 262 bp, twong dwong véi kich thwéc
cia terminator HSP thiét ké ly thuyét. Trén
Hinh 2B, & dwong chay s6 1, 2 déu xuit hién
hai bang cé kich thwéc lan lwot 1a 262bp va
2705bp, kich thwéc nay twong &ng véi kich
thuwdc ctia terminator HSP va kich thuwéc ctia
vector tach dong pBT.

M HSP
300 = 2705
250 262 250 —» 4262
" B

Hinh 2. (A) K&t qua dién di sdn phim
PCR phan doan gen tHSP 18.2 bang cdp moi
ddc hiéu tir cay Arabidopsis trén gel agarose
0,8% (w/v), (B) Két qua di sdn phdm cat
bang enzym cit gi¢i han phan doan tHSP tir
vector nhan dong pBT trén gel agarose 0,8%
(w/v), M: Thang DNA chudn 1kb
(Fermentas).

Tl cidc két qua nay, khiang dinh ching
toi da phan lap va nhan dong thanh cong
promoter HSP va terminator HSP tir cay
Arabidopsis. D& khing dinh chdc chin
promoter va terminator nay, chiing t6i tién
hanh so sdnh trinh tw va xac dinh cac yéu td
dac trung.

So sdnh trinh tw nucleotide va phdn tich
cdc yéu td cis ddc trwng ctia promoter HSP

Két qua xac dinh trinh tw nucleotide cho
thdy, promoter HSP dwoc nhin dong tir
Arabidopsis c6 kich thwéc twong eng 720 bp
(khong tinh trinh tw cia enzym cit gi¢i han 1a
12 nucleotide), twong &ng voi kich thwéc dw
tinh khi thiét k€ moi. Ngoai ra, dau 5’ va 3’ cua
doan promoter HSP da phan lap c6 mang trinh
tw nhin biét clia cdp enzyme HindlIIl (aagctt)
va BamHI (ggatcc). So sanh trinh tw nucleotide
cia promoter HSP 18.2 v&i cac trinh tw da
dwoc céng bb voi cac trinh tw promoter HSP
trén ngan hang gen qudc t€ bang cdng cu
BLAST, chung t6i thu dwoc két qua trinh bay
trén Bang 2.

Bang 2: Trinh tw promoter HSP

~ ~ | Téngene dacong | Mircdod Mirc do
Ma so ~ . twong
bo so sanh "
dong
Arabidopsis
X1729 | HSP18.2 gene for 0 0
51 18.2kDa heat shock 100% 100%
protein
Arabidopsis thaliana
ABO006 | genomic DNA, o o
705.2 | chromosome 5, P1 100% 100%
clone: MTH12
Arabidopsis
CP002 | thaliana
0, 0,
688.1 | chromosome 5, 100% 100%
complete sequence

Qua bang 2 c6 thé thidy, trinh tw
promoter HSP dwgc nhidn dong c6 mtrc dd
twong dong nucleotide vé&i trinh  tw
promoter HSP d3 dwgc c6ng bd trén ngin
hang Gene. Tiép tuc phin tich cédc yéu to
diéu hoa cis ctia promoter HSP phin ldp
dwoc bang ciach dung co s& dir liéu phan
tich chuyén dung PLACE (Plant Cis-acting
Regulatory DNA Elements). K&t qud phan
tich dwgc thé hién & Hinh 3.
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Hinh 3. Phan tich trinh tw nucleotide promoter HSP tir Arabidopsis

Phéan tich Hinh 3 cho thay, promoter HSP
thu dwoc c6 mang day du trinh tw cis cia mot
promoter dién hinh gom: Hop CAAT (vi tri
39-42), 2 hop GATA (vi tri 73-76 va
406—409) va hop TATA (vi tri 643—-649 bp).
Tiép tuc phan tich, so sanh trinh tw promoter
HSP thu dwoc véi trinh tw dd cong bo trén
Ngan hang Gen Quéc té, di xac dinh dwoc
promoter HSP thu dwoc c6 du siu yéu té cam
rng v&i nhiét do (Heat shock elements: HSE):
T vi tri 482-495, 492-505, 502-515,
549-562, 559572 va 600-613 (twong trng
vGi cac vi tri: -238—-225, -228—-215, -218--
205, -171--158, -161--148 va -120--107
theo chiéu 5’). Két qua nay khdng dinh trinh tw
promoter HSP phan lap dwoc chinh la

promoter HSP tir cdy Arabidopsis. Ngoai ra,
diu 5’ va 3’ cia doan promoter HSP da phéan
14p c6 mang trinh tw nhan biét cta cdp enzyme
cat gi¢i han HindllI (aagctt) va BamHI (ggatcc).

So sdnh trinh tw nucleotide va phdn tich
cdc yéu td ddc trwng ctia terminator HSP

Két qua phén tich trinh ty nucleotide cua
doan gene terminator HSP cho thdy doan gene
nay chtra 250bp, c6 dd twong dong 100% v&i
trinh tw terminator HSP da cong bd ctia Nagaya
S va cs (2010, tr.328 - 532). Trén trinh tw
terminator HSP nay gom toan bo dau 3'UTR va
poly A site, vi tri cia poly A site la tw
nucleodite 158 (Hinh 4).

100 110 120 130 140 150 160 170 180
sinsisemenil smesloanelisemelonend weaeliawse] senellsannl suateeslficnaedmmmnl wenslicens] semedioenel
HSP 18.2 terminator ATTTGTGGCT TTTTCTAATA TTAAATGAAT GTAAGATCTC ATTATAATGA ATAAACARAT GTTTCTAT |AA TCCATTGTGAATGTTTTGTT
Poly A site
150 200 210 220 230 240 250

HSP 18.2 terminator GGATCTCTTC TGCAGCATAT AACTACTGTA TGTGCTATGG TATGGACTAT GGAATATGAT TAAAGATAAG

Hinh 4. Phan tich trinh tw nucleotide terminator HSP tir Arabidopsis
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Ngoai ra, terminator HSP phan lap dworc
con chtra hai vi tri cit ciia enzym cit gi¢i han 1a
Sacl (gaattc) va EcoRI (gaattc). Tlr cic két qua
trén, ching toéi khang dinh di phan l14p thanh
cong terminator HSP cua cay Arabidopsis.

4. Kétluan

Pa nhan dong thanh cong promoter va
terminator HSP twr cay Arabidopsis thaliana v&i
mirc d6 chinh xac, dd twong dong cao véi cac
trinh tw da céng b6 trén ngin hang Gen qudc
té. Promoter HSP thu dwoc cé kich thwéc 720

bp v&i day du cac vung tdc dong cis quan trong
ciia mot promoter dién hinh & thwc vat: Hop
TATA, CAAT va GATA, ngoai ra con chira 6
vung cam &ng v&i nhiét do. Tiép theo 1a trinh
tw terminator HSP phan lap dwoc c6 kich
thwéc 250 bp, vi tri cia poly (A) la &
nucleotide 158. Cac trinh tw nay la nguyén liéu
tot cho cic nghién ctru tiép theo nham thiét ké
vector chuyén gene biéu hién hiéu qua protein
tai t6 hop & thuc vat.
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