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Nhan dong Promoter va Terminator Heat Shock Protein 18.2
tur Arabidopsis Thaliana 1am nguyén li¢u thiét ké vector
biéu hién gen ¢ thuc vat
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Tém tit: Promoter HSP 18.2 va terminator HSP 8.2 tham gia diéu hoa hoat dong ciia protein sbc
nhi¢t HSP 18.2, hoat dong cia promoter dugc cam trng baoi nhiét d§. Nghién ctu nay trinh bay cac
két qua nhan dong promoter va terminator HSP 18.2 tir Arabidopsis thaliana. Promoter HSP 18.2
phan 1ap duoc co chidu dai 720 bp va mang ddy du cac yéu td diéu hoa cis cia promoter dién hinh:
hop CAAT (vi tri 39-42), 2 hop GATA (vi tri 73-76 va 406-409) va hop TATA (vi tri 643-649).
Ngoai ra, promoter HSP 18.2 thu dugc con cd sau vung cam ung voi nhiét do: vi tri 482-495, 492-
505, 502-515, 549-562, 559-572 va 600-613. Terminator HSP 18.2 ¢6 chiéu dai 250 bp, vi tri dudi
poly A 1a ¢ nucleotide 158. Hai trinh ty nay da duoc dang ky trén ngén hang Gen v6i ma s6 lan
lugt KMO083119 va KP008108. Céc trinh ty ndy nguyén li¢u rat t6t cho cac nghién ctru tiép theo
nham thiét ké vector biéu hién hiéu qua protein tai to hop & thuc vat. Terminator HSP 18.2 c6
chiéu dai 250 bp mang poly A & vi tri nucleotide 158. Hai trinh ty nay d4 duoc ding ky trén ngan
hang Gen v&i ma s6 1an lugt KM083119 va KP008108. Cac trinh tu ndy nguyén liéu rat tot cho
cac nghién ciru tiép theo nham thiét ké vector biéu hién hiéu qua protein tai t6 hop & thyc vat.

Tw khoa: Arabidopsis, biéu hién, promoter, tai td hop, terminator.

1. Mé dau

Str dung thyc vat nhu nha may sinh hoc dé
san xuét cac hop chit can thiét cho con ngudi la
mot xu hudng phat trién tiém ning cua cong
nghé sinh hoc. Cac hop chit dugc san xuat
trong thuyc vat nhu protein tai td hop, vaccine,
cac hop chét thu cép [1]. Thuc vat duge xem la
hé thong biéu hién protein tai t6 hop véi nhiéu
wu diém so v6i hé théng biéu hién vi khuan,
dong té bao dong vat c6 vi, dong vat chuyén
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gen... thé hién & chi phi san xuat thap, kha ning
mo rong quy mod san xudt cao, cac hop chit
duogc tao ra c6 muc do an toan cao, khong bi 6
nhidm, & thyc vat c6 qua trinh cai bién sau dich
mi can thiét cho hoat tinh ctia nhiéu hop chit [2].
Tuy nhién, mdt trong nhitng nhugc diém cua hé
thdng biéu hién thuc vat d6 1a mirc d6 biéu hién
ciia gen thip, mic do tich liy cua san pham
dich khong cao, do vay cac nghién ctru hién nay
tap chung vao ting mirc do biéu hién cua
protein tai to hop [3].

Sy biéu hién cua gen dich trong hé thong
thuc vat phu thudc vao nhiéu yéu td trong do6 co
promoter (gen khdi dong) va terminator (yéu to
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két thic) duoc sir dung. Promoter 14 mt trinh
tu nucleotide phia dau 5> cua diém khoi dau
phién ma, dong vai tro then chét trong viéc biéu
hién gen dich, giup xac dinh vé thoi gian, vi tri
va mirc d6 biéu hién cta gen dich [2]. Promoter
¢ cdu trac rat phuc tap va chta nhiéu yéu t6
dic trung tham gia diéu hoa sy biéu hién gen &
muc phién mé [4]. Cac yéu t cis quan trong
nhit ctia promoter gdm hop TATA, GAGA va
CCAAT dam bao cho qua trinh phién ma dién ra
chuan xé4c. Promoter sbc nhiét HSP 18.2 (heat
shock protein promoter) khéi dong phién ma
cua gen HSP 18.2 cua cay Arabidopsis, hoat
dong cua promoter nay dugc cam tng bdi nhiét
d6. Nhiéu nghién ctru da sir dung promoter nay
dé nghién ctu phan tng sdc nhiét trén ciy
thudc 14 chuyén gen cho thiy hoat dong ctia gen
B-glucuronidase dugc ting cuong khi cay gip
diéu kién sdc nhiét [5-7]. Su biéu hién cia gen
dich ciing phu thudc vao trinh t dau 3’ khong
dich mad va terminator. Cac terminator khac
nhau c¢6 anh hudng 13 rét dén mirc do biéu hién
cua gen [8,9]. St dung HSP 18.2 terminator
lam ting mirc do biéu hién cta miraculin tai to
hop cao hon gip 10 lan so voi NOS terminator
[10]. Cac thé dot bién gen cta nhiéu loai thuc
vat va virus da cho théy terminator cua thuc vat
gdm ba yéu to chinh: yéu té ngugc dong xa
(FUEs-Far Upstream Element), yéu t6 nguoc dong
gin (NUEs-Near Upstream Elements, c6 motif
gidng nhr AAUAAA) va vi tri polyadenyl hoa.

Trong bai bao nay, ching toi trinh bay két
qua nhan dong promoter va terminator HSP 18.2
tir cdy Arabidopsis nham tao ngudn nguyén liéu
di truyén dé thiét ké cac vector ting cuong biéu
hién protein tai t6 hop trong thuc vat.

2. Vit liéu va phuwong phap
Vit liéu

Cay Arabidopsis thaliana kiéu dai (Col 0),
vector nhan dong pBT, ching vi khuan nhan
dong E.coli DH5a, hoa chét, thiét bi sit dung
trong phan tich sinh hoc phan tir do Phong
Cong nghé té bao thyc vét, Vién Cong nghé
Sinh hoc cung cip.

Phuong phap

Thiét ké cac cap mdi dic hiéu dé phan lap
promoter va terminator HSP 18.2

St dung phdn mém Bioedit [11] Va cac
trinh ty nucleotide trén ngan hang gen quéc té
NCBI @ thiét ké cap moi dac hiéu cho phan
doan gen quan tam. Pé thuan loi cho viée thiét
ké vector chuyén gen sau ndy, ching t6i d3 gin
thém vi tri cit ciia enzym giéi han HindlIll trén
mdi xudi va BamHI trén mdi nguoc ¢ dau 5’
clia cip mdi nhan phan doan promoter HSP
18.2 (pHSP). Tuong tu, vi tri cit cua enzym
gioi han Sacl va EcoRI dugc gin Vao moi xudi

va moi ngugce ¢ dau 5 cia cip mdi nhan phan
doan terminator HSP 18.2 (tHSP) (Bang 1).

Bang 1. Trinh tu nucleotide dugc str dung dé thiét ké cap mdi, trinh tu nucleotide cua cap mdi va kich thuéde
ly thuyét ciia phan doan gen promoter va terminator HSP /8.2

Phan doan gen Trinh tu nucleotide Ki hiéu mdi Trinh tu cap moi dic hitu  Kich thude gen ly
duogc sur dung thuyét (bp)

Promoter HSP 18.2 CP002688.1, pHSP F 5’ aagctt ATGGTCATTTCT

(pHSP 18.2) AB006705.2, TCTGGTTCAAG 3’ 732 bp™
X17295.1 pHSP R 5°cctagg TGTTCGTTGCTT

TTCGGGGAGACT 3’
Terminator HSP 18.2  Theo trinh ty HSP  tHSP_F 5°gagctc ATATGAAGATG 262 bp™
(tHSP 18.2) 18.2 terminator cua AAGATGAAA 3’

Nagaya S et al
(2009) [12]

tHSP_R

5°gaattcCTTATCTTTAAT
CATATTCC 3’

® kich thudc ciia promoter va terminator gdm ca trinh ty nucleotide ctia enzym cat gidi han.
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Tach chiét va tinh sach DNA tong sé tir ld
Arabidopsis

DNA genome dugc tich tir cac mau la
Arabidopsis theo phuong phidp CTAB. Xac
dinh d6 tinh sach va néng do DNA téng s6
bang may Nanodrop lite (Thermo scientific).

Phdn ldp promoter va terminator HSP 18.2
bang ky thudt phan vng chuoi trung hop PCR

Promoter va terminator HSP 8.2 duoc
phan lap tir DNA tong sb tach tir 1a Arabidopsis
bang ky thuat PCR v&i cip moi dic hiéu. Thanh
phan phan tmg bao gdm: Master Mix (Promega,
Hoa Ky) 2X: 12,5ul, moi xudi (50 ng/pl): 1 pl;
mdi nguoc (50 ng/pl): 1 ul, DNA (50 ng/pl ): 1
ul va nuée d& ion vo trung: 9,5 pl. Phan ung
PCR duogc thuc hién trén may Veriti 96 well
thermal cycler (AB Applied Biosystems,
Thermo scientific) v&i: 94°C (3 phut); 30 chu
ky: 94°C (30 gidy), 54°C (1 phut), 72°C (45
gidy); 72°C (10 phat). San pham PCR duoc
kiém tra bang dién di trén gel agarose 0,8%
(wW/v).

Nhan dong va xac dinh trinh ty nucleotide cua
promoter va terminator HSP 18.2

San phim phan tng PCR phan lap phén
doan promoter va terminator HSP 18.2 dugc
tinh sach bang bd kit AccuPrep” Gel
Purification (Bioneer, Han Qudc). Sau do,
promoter va terminator HSP 18.2 dugc ghép
nbi vao vector nhan dong pBT. Vector nhan
dong pBT-pHSP (18.2) hodac pBT-tHSP (18.2)
dugc bién nap vao chung vi khudn E. coli
chung DH50 bang phuong phap séc nhiét va
duoc céy trai trén moéi truong chon loc LB co
bd sung khang sinh carbenicillin 50 mg/l, IPTG
100 uM va X-gal 40 mg/l. Cac khuan lac song
sot trén moéi truong chon loc dugc nudi lic
trong 4 ml mdi truong LB 1ong bd sung khang

sinh qua dém & 37°C. Tach chiét plasmid bang
b6 kit QIAprep Spin Miniprep va kiém tra sy c6
madt cua promoter va terminator HSP 18.2 trong
vector bang phan ng cit enzym gi6i han. Trinh
tu nucleotide cia promoter va terminator HSP
18.2 dugc xac dinh bang may giai trinh ty ABI
PRISM® 3100 Avant Genetic Analyzer tai
phong Thi nghiém trong diém va Cong nghé
gen, Vién Cong nghé Sinh hoc, Vién Han 1am
KH & CN Viét Nam.

Phadn tich trinh tw nucleotide cua promoter va
terminator HSP 18.2

Phan tich mirc d6 twong dong clia promoter
va terminator HSP [8.2 nhan dong dugc voi
trinh tu nucleotide cua promoter va terminator
HSP 18.2 da cong bd biang chuong trinh
BLAST cta NCBI [13], xac dinh vung tac dong
cis (hop TATA, hop CAAT, hop GATA) cua
promoter HSP 18.2 thong qua co s¢& dir li€u
phén tich chuyén dung vé promoter thyc vét [14].

3. Két qua va thao luin

Phdn ldp va nhan dong promoter HSP 18.2 tir
Arabidopsis

Két qua phan lap promoter HSP 18.2 tir
DNA cay Arabidopsis bang ky thuat PCR va
phan tng cit kiém tra san pham plasmid tai to
hop mang phan doan gen dugc thé hién ¢ Hinh
1A va Hinh 1B. Phén tich cho thdy, trén Hinh
1A xuét hién mot bang dic hiéu co kich thudc
khoang 732 bp, tuong dwong véi kich thudc ly
thuyét ctia phan doan promoter HSP 18.2 theo
thiét ké 1y thuyét, trén Hinh 1B, ca duong chay
s6 1 va 2 déu gdm 2 bang 1 nét, co kich thude
lan lugt 1a 732 bp va 2700 bp tuong duong véi
kich thuéc 1y thuyét ciia promoter HSP 18.2 va
vector tach dong pBT.
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750 —» <« 732

bp

3000

750

31

<4+— 2705

— 732

Hinh 1. (A) Két qua dién di san phén} PCR phan doan gen pHSP 18.2 bﬁqg cip mdi dic hidu tir cay Arabidopsis
trén gel agarose 0,8% (w/v), (B) Két qua di san pham cat bang enzym cat gidi han phan doan pHSP tir vector
nhan dong pBT trén gel agarose 0,8% (w/v), M: thang DNA chuan DNA chuan 1 kb (Fermentas).

Phdn lap va nhdn dong termiator HSP 18.2 tir
Arabidopsis

Két qua phéan lap terminator HSP 18.2 tir
DNA cay Arabidopsis bang ky thuat PCR va
phan tng cit kiém tra san phdm plasmid tai t6
hop mang phan doan gen dugc thé hién & Hinh
2A va Hinh 2B. Trén Hinh 2A, xuét hién mot
bang dic hiéu co6 kich thudc khoang 262 bp,

bp

250

A

twong duong voi kich thudc cua terminator
HSPI8.2 thiét ké 1y thuyét. Trén Hinh 2B, &
dudng chay s6 1, 2 déu xuit hién hai bang co
kich thudc 1an lugt 1a 262 bp va 2705 bp, kich
thuéc nay tuong ung véi kich thudc cua
terminator HSP 8.2 va kich thudc cua vector
tach dong pBT.

bp
3000 —» R — 2705
250 —» <262

Hinh 2. (A) Két qué dién di san phdm PCR phan doan gen tHSP 18.2 bing cap moi ddc hi¢u tir cy Arabidopsis
trén gel agarose 0,8% (w/v), (B) K&t qua di san phdm cat bang enzym cat giéi han phan doan tHSP tur vector
nhan dong pBT trén gel agarose 0,8% (w/v), M: thang DNA chuan DNA chuan 1 kb (Fermentas).
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Tir cac két qua trén, khing dinh chung t6i
da phan 1ap va nhan dong duoc promoter HSP
18.2 va terminator HSP 18.2 tir cdy Arabidopsis.
Pé khing dinh chic chin promoter va
terminator ndy, chung t6i tién hanh so sanh
trinh tu va xac dinh cac yéu td dac trung.

So sanh trinh tw nucleotide va phdn tich céc yéu
to cis dac trung cua promoter HSP 18.2

Két qua xac dinh trinh ty nucleotide cho
thdy, promoter HSP 18.2 dugc nhan dong tir
Arabidopsis c6 kich thude twong ung 720 bp
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(khong tinh trinh ty ciia enzym cét giéi han la
12 nucleotide), twong tng voi kich thuoc du
tinh khi thiét ké moi. Ngoai ra, dau 5” va 3° cua
doan promoter HSP 18.2 da phan 1ap c6 mang
trinh tu nhin biét cua cdp enzyme Hindlll
(aagctt) va BamHI (ggatcc). So sanh trinh tu
nucleotide ciia promoter HSP 8.2 v6i cac trinh
ty da duogc cong bd véi cac trinh tu promoter
HSP 18.2 trén ngan hang gen qudc té bang cong
cu BLAST, chung t6i thu duogc Kkét qua trinh
bay trén Bang 2.

Béng 2. Két qua so sanh trinh tu nucleotide ctia promoter phén 1ap duoc voi
céc trinh tw gen/promoter HSP 8.2 cong bd trén ngan hang gen qudc té

Ma s Tén gen/promoter da cong bd ls\gi;?l? x;clgdg dng
CP002688.1  Arabidopsis thaliana chromosome 5,

complete sequence 100% 100%
AB006705.2  Arabidopsis thaliana genomic DNA,

chromosome 5, P1 clone:MTH12 100% 100%
X17295.1 Arabidopsis HSP18.2 gene for 18.2kDa heat 100% 100%

shock protein

Qua bang 2 c6 thé thdy, trinh ty promoter
HSP 18.2 dugc nhan dong c6 mirc d§ tuong
ddng nucleotide vi trinh tw promoter HSP 18.2
dd dugc cong bd trén ngan hang Gen. Tiép tuc
phan tich cac yéu té didu hoa cis ciia promoter

10 20 30

HSF Promoter 18.2

| | .. | |
ATGGTCATTT CTTCTGGTTC AAGCATGACA TGAACAG-AAATAM;T TGAGATTTTG ATCACAGTAA C
CAAT Box (-631.-673)
130

HSP 18.2 phan 1ap duoc bang cach dung co s&
dir liéu phén tich chuyén dung PLACE (Plant
Cis-acting Regulatory DNA Elements). Két qua
phan tich dugc thé hién ¢ Hinh 3.

|
CTTG AATCGAATCA
GRGE Box(-647._ -644)

140 170

HSF Promoter 18.2

HSF Promoter 18.2

HSP Promoter 18.2

|
AGGATAA TACAACAACA AAGCARAACG GCUACGTAGTT TTAATTGTAA
GREGA Box (-314..-311)
500 510

HSP Premoter 18.2

| | R LTl T P |

CCARGGATTG CATTTCGGTC TTGTTTCAAC AAACGARACT TCCTGAMATG CCAAGAARAA TCTGGTCATT TCACCACAGT GATCATTGTG

ARCGRARCT TCCTG (HSE: -238. -225)
CCTGRRATG CCRAG (HSE: -223...-213)

CRRGRRRRAZ TCTGGE (HSE: -213..

610

HSF Promoter 18.2

-203)
620

| | |
TATGTGTTCT AARGACTCCA AGCGAAGGTT TTAGAAMAAG GAGCATTTTC TATTCTATTC AAGRAACTCG AAGRACATTC TCTCTTCATC

HSP Promoter 18.2

CT RARGACTCCA ARG (HSE: -171._.-138) C ARGRRACTCG AAG (HSE: -120. -107)
CZ BECGRAGGTT TT (HSE: -161._.-148)
§40 650 6 &70 §90 710 720

| | | |
CTCTAACTTC CCTATAAATA TGTCCTTTGC TAATCAGATC AAATCAGCAG GAAMATCAAG AACCAAMAGT CTCCCGAAAN GCAACGAACA
TATE Box {-77...-71)

HSF Promoter 18.2

Hinh 3. Phén tich trinh ty nucleotide ctia promoter HSP 18.2 tir Arabidopsis.
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Phén tich Hinh 3 cho thdy, promoter HSP
18.2 thu dwoc c6 mang ddy du trinh tu cis cia
mdt promoter dién hinh gdm: hop CAAT (vj tri
39—42), 2 hop GATA (vi tri 73—-76 va
406—409) va hop TATA (vi tri 643—649 bp).
Tiép tuc phén tich, so sanh trinh ty promoter
HSP 18.2 thu dugc véi trinh ty dd cong bd trén
Ngan hang Gen Qudc té, di xac dinh dugc
promoter HSP 18.2 thu dugc c6 du sau yéu tb
cam Ung véi nhiét d6 (Heat shock elements:
HSE): tur vi tri 482—495, 492—505, 502—515,
549—562, 559—572 va 600—613 (twong Ung
vOi cac vi tri: -238—-225, -228—-215, -218—-
205, -171—-158, -161—-148 va -120—-107
theo chiéu 5). Két qua nay khang dinh trinh tuy
promoter HSP 18.2 phan 1dp dugc chinh la
promoter HSP 18.2 tit cdy Arabidopsis. Ngoai

10 20 30

ra, ddu 5’ va 3’ ctia doan promoter HSP 18.2 di
phan 13p c6 mang trinh tw nhan biét cua cip
enzyme Hindlll (aagctt) va BamHIl (ggatcc).
Trinh ty ctia promoter HSP 18.2 dugc dang ky
trén ngan hang gen, mi s6 KM083119.

So sdanh trinh tw nucleotide va phan tich cdc yéu
t6 dac trung cua terminator HSP 18.2

Két qua phén tich trinh ty nucleotide ciia
phan doan gen terminator HSP 18.2 cho thay
phan doan gen nay chira 250 bp, c6 do tuong
ddng 100% v&i trinh tw terminator ZSP 18.2 di
cong bd cua Nagaya S va cong sy (2010) [12].
Trén trinh ty terminator HSP 18.2 nay gdm toan
b6 dau 3’UTR va poly A site, vi tri cta poly A
site la tir nucleodite 158 (Hinh 4).

40 50 &l 70 20 30

e e e e o [ I I e |
HEP 18.2 terminator ATATGAAGAT GRAGATGARL TATTTGGTGT GTCAAATARA AAGCTTGTGT GCTTAAGTTT GTGTTTTTTT CTTGGLTTGT TEGTGTTATGA

100 110 1z0

130 140 150 1&0 170 180

e e e e e e e e e P |
HSP 18.2 terminator ATTTGTGGCT TTTTCTAATA TTAAATGAAT GTAAGATCTC ATTATAATGA ATARACAAAT GTTTCTAT|AL TCCATTGTGAATSTTTTGTT

Boly &L site

220 230 240 250

HEP 182 terminator GGATCTCTTC TGCAGCATAT AACTACTGTA TCTGCTATGG TATGGACTAT GGRATATGAT TARAGATARG

Hinh 4. Phan tich trinh ty nucleotide cta terminator HSP 8.2 tir cay Arabidopsis.

Ngoai ra, terminator HSP 18.2 con chira hai
vi tri cdt ctia enzym cit gidi han 1a Sacl (gaattc)
va EcoRI (gaattc). Tir cac két qua trén, ching
t6i khang dinh di phan 1ap thanh cong
terminator HSP 18.2 cua cay Arabidopsis, trinh
tu ndy duoc dang ky trén ngan hang gen qudc té
c6 ma s6 KP008108.

4. Két luan

Nhan dong thanh cong promoter va
terminator HSP 18.2 tir cdy Arabidopsis
thaliana véi mirc d6 chinh xac, d6 tuong déng
cao v6i cac trinh ty da cong bd trén ngan hang

Gen. Promoter HSP 18.2 thu duoc c6 kich
thudc 720 bp voi ddy du cac ving tac dong cis
quan trong ctia mot promoter dién hinh ¢ thuc
vat: hop TATA, CAAT va GATA va promoter
HSP 18.2 con chtra 6 vung cam ung vadi nhiét
dd. Trinh ty nay dugc dang ky trén ngan hang
Gen mi s6 KMO083119. Tiép theo 1a trinh tu
terminator HSP 18.2 phén 1dp dugc cod kich
thude 250 bp, vi tri cia poly (A) 1a & nucleotide
158, dugc dang ky trén ngan hang Gen vdi ma
s6 KP008108. Céc trinh tw nay nguyén liéu tot
cho cic nghién ctru tiép theo nham thiét ké
vector biéu hién hi¢u qua protein tai t6 hop &
thuc vat.
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Arabidopsis thaliana for Construction of the Gene Expression
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Abstract: In Arabidopsis, promoter and terminator HSP 8.2 regulated expression of heat shock

protein 18.2 gene which were induced by high environmental temperature. This study presents results
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of HSP 18.2 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 18.2
promoter has 720 bp 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 18.2 terminator was identified at 158 nucleotide position. Sequence of HSP 18.2
promoter and terminator were submitted in Genebank with the accession number KM083119 and
KP008108. These sequences will contribute a fundamental basis for further researches in order to
construct high expression vector carrying HSP 18.2 promoter and terminator in transgenic plants.

Keywords: Arabidopsis, expression, promoter, recombinant, terminator.
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