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PHAN LAP PROMOTER (POAN PIEU KHIEN) CAM UNG NHIET A7HSP18.2
VA UNG DUNG TRONG NGHIEN CU'U BIEU HIEN PROTEIN TAI TO HQP
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TOM TAT: Promoter (doan diéu khién) 13 doan trinh ty nucleotide nam vé phia dau 5" cia vi tri
khéi dau phign ma va c6 vai trd khoi dong qua trinh plén ma tao protein. Vi vy, dién khlen tong
hgp protemn thong qua cac promoter dac hiéu 1a mét trong nhitng yéu té quan trong dé kiém sodt
qué trinh san xuét protein tdi t6 hop. Trﬂng nghién ciu nay, promoter cam tmg nhi¢t HSP18.2
(AtHSP18.2-promoter) ‘dquc phin lap tr cdy Arabidopsis thaliana, dé phuc vu cho viéc diéu khién
biéu hién protein tdi t& hop & cdc mirc nhiét 4§ khdc nhau trong té bao thyc vat. Trinh tu dﬂan
nucleoide cua A/fHSP13.2-promoter twong ty véi cdc trinh tr promoter cam img nhiét {ma3 50
X17295.1 vai AB006705.2) da céng bd trén Ngin hang Gen quic 1 GENBANK. Céc nhin t8 cam
img nhiét (Heat shock element: HSE) trén promoter c6 trinh tu béo thu, tao digu kién thuan loi cho
viéc dlf:l.l hoa biéu hién gen dich bing cam vmg nhiét. Poan trinh tu cia AHSP18. 2-promoter da
dugc gin vao vector E]]H}'E:Il gen pXK7FNF2. UIHSPIB 2, tao thanh cassette blELl hién gen ma héa
protein huynh quang xanh (GFP) dudi su dmu khién cua promoter nay. Kiém tra hoat dfng cua
AtHSP18.2-promoter trén cdc dong té bao thuuc lﬁ BY-2 chuyén gen gﬁ: & 3 diéu kién nhiét 4o 35,

37 vaA 42°C cho ﬂ:ny diéu kién cam ung tét nhét 1 37°C/2h. Tai diéu kién cam tmg 37°C/2h,
AtHSP18.2-promoter cﬁng da dugce chfmg minh didu khién th@nh cOng biu lén khdng nguyén
HAI cita virus cim gia cdm HSN1 trong té bao thubc 14 nudi cAy BY-2. Piy 1a céng trinh nghién
ciru dau tign & Viét Nam phén lép va cht.mg minh hoat déng h1eu qué cia promoter cam img nhiét

trén cdc dong té bao thum: 14. Két qua n

i8n ctru nay tao tién dé cho phitng nghién ctru va phdt

trién sdn xvit protein t4i t6 hop trén hé thong té bao thuc vat BY-2.
Tir khéa: Arabidopsis thaliana, BY-2, GFP, HSP18.2, promoter cdm ng nhiét.

MG DAU

Sén xuét protein ¢6 ich va mét sé6 hop chat
khdc bﬁng cong nghé sinh hoc thuc vat dang la
mét hudng nghién ciu img dung trién vong do
sw gén giii ciia thyc vt trong lich sir phdt trién
cua loai nguoi. Cho toi nay, protein tdi tu hop
c6 thé thu nhan dugc tir cly trong chuyen gen,
co quan/te bao/mé thuc vit nudi cay. Phuong
phap phd blen nhat dé san xuat dugc mot
protein téi to hop 12 chuyén gen ma héa cho
protein d6 vao mdt vector hodc mdt hé thung
vector biéu hién thich hop dudi sy diéu khién
cia mot hodc mot vai promoter (doan didu
khién) tuong thich. Trong qud trinh hoat d6ng
cua ger, prDthEI' déng vai trd nhu mjt cong
tac dong mo gen. Trén thue €, sy bidu hién cua
hiu het cdc gen déu bi didu khién bai promoter
4é quyet dinh thoi gian, vi tr cdc gen duge hoat
dong trong céc md, té bao hodc gial doan sinh
tnrone cua sinh vat do. Vi viy, kiém sodt bidu

hién protein théng qua hoat dong cua promoter
12 mét trong nhitng yéu 16 déng vai tré quan
trong trong qud trinh san xuit protein tdi t6 hop.
Cho t6i nay, hai dang promoter thuong duge su
dung dé diéu khién qud trinh tong hop protein
la: (i) constitutive promoter hay con gor la
promoter co dinh 1a promoter dugc hoat hda
lién tuc din dén viéc protein duoc biéu hién &
todn bd mdfco quan thuc vat, (i) specific
promoter hay con goi 1a promoter dgc hiéu, diéu
khlen san xuat protein tai khong gian, thoi gian
va diéu kién cam ng nhét dinh [2].

Nhlet d6 12 mét trong nhimg téc nhén bat loi
phn bién nhéat va giy hai nhiéu nhét cho cdy
trong. Vi vy, cdc protemn cam Umg nhigt va
promoter cua ching dong vai trd thiét yéu trong
qud trinh diéu khién qud trinh sinh 1Y, héa sinh
& thuc vt nhim giam nhimg tdc dong bit loi
cua nhiét d9. Promoter cdm ing nhiét HSP13.2
duogc phin lap lan dau tién tir ciy Arabidopsis
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b nhédm tic g1a Takahashl et al. (1989) {6].
Doan promoter ndy c¢6 chidu dai 720 bp trung
d¢ ¢b 6 doan nucleotide c6 trinh tir bao thii gém
(nGAAn) dugc goi 14 nhin t6 cam tng nhiét
(HSE: heat shock element) [6]. Promoter
HSP18.2 hoat dong & nhiét d§ cam Gng t61 vu
khdc nhau tuy thudc vao timg ddi twgng thuc
vit vi phuong thirc cam ung nhiét {4, 6]). Su
dung promoter cam g nhiét HSP18.2 phan lap
ti Arab:dnp.s'w thaliana, Yoshida et al. (1995)
[9] da didu khién thanh cOng l:ueu hién gen gus
(beta- glucurumdase) trén céc té bao BY-2. Sau
2 h cam u'ng ¢ nhiét dé 3?“"C hoat tinh cua
enzyme ndy di téng 1&n 1000 lan so vai truedc
cam mg [9]. Nham tao tlen dé cho viéc nghién
cfru va phét trién san xuét cdc protein tai t6 hop
trong té bao thuc vit, chiing toi tieén hanh phin
lap promoter cam ung nhiét HSP13.2
(AtHSP18.2-promoter) tu Arabidopsis thaliana
vi str dung promoter nay diéu khién biéu hién
protein chi thi huynh quang xanh (GFP: Green
Fluorescent Protein) ciing nhue khing nguyén
HA1 cia virus cém gia cdm H5N1. Promoter
AfHSP18.2-promoter hoat ddng hiéu qua trong
dicu kién cam tmg 37°C.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Hat Arabidopsis thaliana (kiéu gen Col. 0}
duoc cung cap bdi phong thi nghiém Di truyén
thare vat, Truong Dat hoc Tu do Brussels,
Vuong quoc Bi. Té bac BY-2 duge cung cﬁp
b TS. Erwin Witters, Phong thi nghiém Hoa
sinh thyuc vat Truong Dai hoc Anwept, Vuong
Quéc Bi. T¢ bao BY-2 nudi cay va chuyén gen
thee qui trinh cia Nguyén Thanh Vin va nnk.
(2010) (8].

Thiét ké cdp méi dic hiéu

Cip mdi dic hiéu nhin doan AfHSP18.2-
promoter dugc thiét ké bang phin mém BioEdit
dya trén cdc trinh ty AfHSP18.2-promoter ma s6

AB006705.2, X17295.1, EF090413.1 trén Ngén

hiang Gen qubc té GENBANK
(http://www.ncbi.nlm.nih.gov/genbank).

Méi xubi dugc thiét k& thém tfinh tr cha
enzyme gioi han Hindlll va mdi nguoe dugc
thiét ké thém trinh tu cla enzyme gidi han Spel
dé thuén tién cho viéc lai ghép vio cdc vector
chuyén gen trong nhitng thi nghiém tiép sau.
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Cip mdi nbin doan gen ma héa khing nguyén
HA1 cia virus cdm gia cim A/HSNI1 duqc thiét
ké dwa vio trinh ty doan HAl da d6i mi do
PTN Di tnly&n thuc vat PH Ty do Brussels
(Vuong quoc Bi) cung cap. Mm xudi vi méi
nguge (HA1F/HAIR) cé gan duan attB1 va
attB2 thufn tién cho thi nghiém gén sin pham
PCR vao vector chuyen gen. Ngoai ra, mdi
nguge HAIR con gan thém 30 nucleotide cua
doan Myc dé thuén tién cho thi nghidm phin
tich protein sau nay.

Tdch chiét DNA téng s6: DNA tdng so duge
tich tir 14 banh té cay A. thaliana 4 tudin tudi theo
qui trinh tdch chiét DNA coa by QlAamp DNA
mini Kit (QIAGEN). DNA tong sb duge tich tr
cdc cum té bao BY-2 sau 4-6 tudn trén modi
trudng chon loc bing phuong phép ciia Doyle va
Doyle (1990) [1].

Phan vmg PCR: DNA tdng s tach nr 14 cay
A. thaliana hoic tir cum t€ bao BY-2 dugc ding
lam khuén cho phan ung PCR nhan doan
promoter HSP18.2 véi cép moi 5°AtHSP18.2 va
3°AtHSP18.2, Chu trinh nhiét nhu sau: 94°C:; 3’;
25 chu k¥ bao gdm (94°C: 50", 50°C/55°C/
60°C:30", 72°C: 1), 72°C: 10’; gir & 4°C. San
phim PCR dugc kiém tra bing dién di trén gel
agarose 1% va tinh sach bing bé kit thdi gel cia
hiang QIAGEN (QIAquick Gel Extraction Kit).

Dong héa promoter HSP 18.2: San pham
thdi gel dugc gin vao plasmid tich dong pCR2.1
vi bién nap vio té bao kha bién E. coli DHS-a
theo phwong phdp sbc nhit, sau d6 nudi trén
moéi trudng LB ¢6 bb sung kanamycin (50 mg/L)
& 37°C. Kiém tra su c6 mit cia prnmnter
HSP18.2 bing phan Ung colony-PCR véi cép
mdi M13F va MI13R. T4ch plasmmd tir cdc khuan
lac duong tinh bing bd kit QIAprep Spin
Miniprep Kit theo huéng dan cia nhi san xudt.
Xdc dinh trinh tir gen trén mﬁy ABI PRISM 3100
Avant Genetic Analyzer va s dung phin mém
BioEdit d& so sdnh trinh tu doan AfHSP18.2-
promoter thu dwge vdi cic trinh ty promoter
twong tir dd cdng bo.

Thiét ké vector biéu mién GFP va thu
nghiém chuyén gen vao dong té bao BY-2: Poan
promoter AfHSP18.2-promoter dugc gin vao
vector chuyén gen thkfﬂ vat pXIK7FENF2.0
(Phong thi nghiém H¢ théng thue vit, DPai hoc
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Ghent, Vunrng quéc Bi) théng qua vi tri cét cia
enzyme gioi han Hindlll va Spel (Fermentas),
tao thanh vector chuyén gen
pXK7FNF2.0/HSP18.2. Vector ndy dugc bién
nap vao dong té bao huyén phil theo qui trinh
cua Nguyen Thanh Vin va nnk. (2010} [8]. Sau
chuyén gen, cdc dbng té bao dugc nudi trén méi
tnrémg BY2M c6 bd sung 50 mg/L kanamycin.

Thiét ké vector biéu hign HAI va thi
nghiém chuyén gen vao dong té bao BY-2: doan
gen mi héa khing nguyén HA1 dugc nhin ién
theo phuong phdp PCR vé&i cip médi dic hiéu
theo chu trinh nhiét nhu sau: 94°C: 5 phit, 30
chu k¥ (94°C: 45 gidy, 50°C: 30 gidy, 68°C: 30
gidy), 68°C: 10 phit. San pham PCR dugc tinh
sach va gin vao vector pXK7FNF2.0/HSP13.2
bﬁng phurong phdp lai Gateway theo hudng dan
cia nhd san xudt (Invitrogen, My) tao nén
vector chuyén gen pXK7FNF2.0/HSP18.2-
HA . Vector nay ciing dwoc sir dung dé chuyén
gen mi héa HA1 vio té bao BY-2 theo qui trinh
cia Nguyén Thanh Vin va nnk. (2010) [8].
Cdam wng nhigt va phdn tich dong té bao r:huyen
gen bdng soi GFP: Céc dong té bio song sét
trén mdi trudéng chon loc duge cam Ung & nhiét
d6 35°C-42°C/1-2h. B#u hién cia gen chi th
GFP duoc kiém tra bing phuong phdp soi noi
dwéi kinh hién vi huynh quang (ECLIPSE
E800, Nikon, Nhat Ban) véi kinh loc sic B-2A,
budc s::mg kich thich tin méu FITC 490 nm,
hién thi va chup anh té bao bing camera DS
Nikon. Nhimg cum té bio mang gen cin chuj,ren
s€ phat ra mau xanh lyc sang dic trung [3].

Lai mién dich Western blot: Nhitng té bao
thude 14 duwgc bién nap  vector
pXK7FNF2.0/HSP18.2-HA1 song sét trén mdi
trromg bo sung kanamycin s€ duec chon loc so
bd bang PCR voi cip mdi va chu trinh nhiét
twong tr trén. Sau 46, cic dong té bao PCR
duong tinh dugc nubi 1ong, cam ing nhiét va
danh gia biéu hién khdng nguyén HA1 bing lai
rmen dich Western blot theo qui trinh sau: Maiu
t& bao thube 14 duge nghién min, bd sung 500 ul
dém PBS 1X. Ly tam 13000 vong/phiit tmng 15
phait £bi thu 500 1 dich néi sang éng méi, x4c

dinh nung d6 roi bd sung 100 pl Dye Protein
vao méi 30 pg protein tong 50, sau d6 0 min &
95°C trung vnng 5 phut va dat trong da 10 phiit.
Protein tong so dwgc dién di trén gel SDS-
polyacrylamide 12% rdi dwoe chuyén sang
mang nitrocellulose (Hybond C, Pirc). Sau khi
duge 0 1 h tai nhiét 460 phong vdi dung dich
BSA 3%, mang dugc rira sach trong dung dich
TBS Tween 0,1% 16i tiép tuc U véi dung dich
khing thé khdng cmyc néng d6 1:700 (PTN
Mién dich, PH Ty do, Vuong quic Bi cung
cﬁp) trong 1-2 h tai nhiét 46 phong. Phan ing
mién dich ph4t hién s c6 mit ciia protein HA1-
C-Myc dugc thre hién bing cich U mang véi
dung dich khdng thé khing huyét thanh chudt
co gan peroxidase (ndng do 1: 1000, Sigma,
Hoa K¥) tai nhiét d6 phong trong 1 h. Cudi
cung su dung Kit BioRad Horse Peroxidase
conjugate subtrate kit (BioRad, Hoa Ky) dé hién
mau phan img trén mang.

KET QUA VA THAO LUAN

Phan tich trinh twr promoter cua gen HSPi18.2
va thiét ké ciip moi dic hitu

Trinh tir s6 X17295.1 trén Ngin hiang Gen
quéc t&8 GENBANK c6 chigu dai 1440 bp trong
d6 doan md héa cho gen hspISZ tr vi tri
nucleotide s6 1 dén 485. Tir vi tri s6 1 nguoc trd
lai ddu 5’ t&t vi tri -720 14 doan nucleotide mang
6 trinh tu HSE dac trung cua Pmmnter cam img
nhiét (hinh 1). Su dung phan mém BioEdit,
ching t61 da thiét ké cip mdi 5"AtHSP18.2 va
3*AtHSP18.2 dé phan lip doan promoter diéu
khién phién ma cia gen hspl8.2 tir vi tri
nucleotide -720 dén vi tri nucleotide 0 (hinh 1).
Doan trinh tir phan lap dugc s€ mang 6 trinh fir
nhin t6 cam tmg nhiét HSE dam bdo cho su
hoat dong ciia promoter. Cap mdi thiét ké cé
tinh ty nhu san (k¥ tr in ddm la trinh tu

enzyme giGi han): 5’AtHSP18.2: AAGCTTC
CCGTCATTTCTTCTG; 3’AtHSP18.2: ACTA

GTGGTTCGTTGCT TITCG.

Poan promoter s€ duoc nhan l€én tr DNA
téng sb cua A. thaliana, du kién s& c6 chidu dai

khoang 750 bp.
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Hink 1. So d6 céu tnic doan AtHSP18.2-promoter ciia gen hsp18.2

ATG: b ba md khoi dau' _hsp-coding sequence: doan md héa cho gen hspl8.2 trong d6 sb thir ty cdc
nucleotide duge d4nh s6 ké tir 1-485 bat diu tir bd ba mi khdi ddu ATG vA nguge vé dau 5° 13 doan
AHSP18.2-promoter; HSE: heat shock element; TATA box: hip TATA dic trung cho promoter.

Hinh 2. A: X4c dinh nhiét dd gan méi thich hop dé nhan doan AfHSP18. 2-prumutcr {Gleng 1: 50°C;

Giéng 2: 55°C; Giéng 3: 60°C). B: Colony-PCR chon loc céc dong khudn lac mang doan

Pprocobac
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ErQs0413.

x17238 1
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AfHSP18.2- prumﬂter (Gleng 1-9: dung khuén lac 1-9)
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CSCTACCLOCOS TCATTICTIC TUCTTCAACC ATGACATGAA CAGGCAATAR ATAAGTTGAG ATTITGATCA CAGTAALTGA TALTTGAATC CARTCATYTA
- . - )
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GATTTTTTTT TTITTTAGTT TACTTSTITA GTARATATET TGICTATGTT TSTCACAAAA ACGTGGLCTCR GTTCTTQATAT ATATCOREAT AMAMAARTCC
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Ji0 bF 1. 13p J4b 1ok o LR} L] 13Q i T
1 | 1 | | 1 | | | 1 | | 1 | I | 1 | | I

GATTYTIGTUC DCTHTISTCY QAGTTAGATT TTCTTAMIT CCACTICOGA COTATTAAGA AATCGACTTT TGCAAMGAAG ATCCGCTTOR CTIGAGECCGT
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ATCTOGRAGR GGATARTACK ACAACAARGC ARMACCLOAC CTAGCEITTAA TTGTAACCAA GGATTGOATT TCEOTOTTGT TTCAACRAWS CARCTTOCT
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FAAATACCAR GARAMATCTG CTCATTTCAC CACAGTGATC AYTGTOUTATG TEUTTCTAARAG ACTOCARGCG AMGGTTTTAG AAARAGGAGE ATTTTCTATT

3L (1] 0 Ea 1] 17 &0 (11} 0 T
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CTATTCAAER ARCTCGAMGA ACATTICYCTC TTOATCCTICT AACTTCCCTA TAAATATGTIC CYTIGOTAAT CAGATCAAMT CAGCAGGARR RTCAAZARCE

730 129 18
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ARARGTCTCC CGAMRAMICAM CGAMRCCACTA QT

Hinh 3. So sdnh doan trinh ty promoter cam tmg nhigt HSP18.2
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Phdn ldp promoter cam wng nhiét AtHSP18.2

Promoter: doan trinh tir AfHSP18.2-promoter; EF090413.1, X17295.1 va AB0O06705 2: doan trinh tr 43 céng

bd trén Ngan hiang Gen qudc té GENBANK.

Spel

Sac il Soll

H  GFP

sitB1

8 GFP 18 T355 ——

Hingilt
HSP18.2 >

Hinh 4. So d6 céu tnic vector pXK7FNF2.0/HSP18.2

Phin IAp promoter cim img nhiét cua gen
hspl8.2

Nhim xic dinh didu kién 51 wu dé phén lap
AtHSP18.2-promoter, chung t6i di tién hanh
PCR vd&i ciip méi 5’AtHSP18.2 va 3’AtHSP18.2
tai cac nhiét do bit cip médi khac nhau 13 50°C,
55°C va 60°C. San pham PCR thu duoge déu cho
bing dién di c6 kich dat x4p xi 750 bp (hinh 2A)
bang kich thudc tinh toan 1y thuyét cia doan
promoter HSP18.2. Vi vay, ching t61 lua chon
nhiét d6 bit cip moi cao nhéit (60°C) dé ting tinh
dic hiéu cia phan mg tring hop chudi PCR. Sau
khi dong héa doan ArHSP18.2-promoter vao
vector pCR2.1, sir ¢& mit cia vector tai to hop
dugce kidm tra bang k¥ thudt colony-PCR vdi cip
mdi M13F va M13R. Quan sat trén hinh 2B cho
thiy bang san pham dic hiéu kich thude 750 bp
xuat hién & 7 dong/ 9 dong khuin lac kiém tra,
chimg minh doan ArHSP18.2-promoter da duge
gin vao vector pCR2.1.

Giai trinh fw doan promoter cam wng nhiét
ciia gen HSPI18.2

Plasmid tich tir dong khuin lac s6 1, 2, 3
(hinh 2B) duoc dem di giai trinh tu. Két qua doc
tinh tr cho thiy ba plasmid tii t§ hop déu
mang doan ArHSP18.2-promoter ¢6 trinh fur
giong hét nhau gdm 726 nucleotide. Bing phan
mém BioEdit chung tdi so sanh trinh tu doan
AtHSP18.2-promoter phén 1dp duoc va cic trinh
ty promoter mang md sé EF090413.1,
X1?295.1 va AB006705.2 trén Ngin hang Gen
qudc té GENBANK. Doan A/HSP18.2-
promoter da phan lap gmn g hoan toan vdi trinh
tr X17295.1 va AB006705.2; sai khic vdi trinh
tw EF090413.1 tai 3 vi tri nuleotide 88, 139 va
145 (hinh 3). Tuy nhién, trinh tu nucleotide ctia
cac nhan té cam Umg nhiét HSE (hinh 3, ky tr
gach chén) cua 4 trinh tr nay giong nhau hoan
toan. Nhu viy, doan trinh tll' AIHSP]S 2-
promoter mang diy du nhimg véu t§ cia mot
promoter cam Ung nhiét va 3 vi tri sai khac néy

trén cd thé sé khong anh huéng téi hoat dong
ctia doan promoter cam Gng nhiét nay.

Hoat dgng cia A/HHSP18.2-promoter

Dé kiém tra va khing dinh hoat ddng cua
doan promoter cam {mg nhiét, ching t5i thiét ké
vector chuyén gen thue vat
pXK7FNF2.0/HSP18.2 mang doan mi hoa
protein huynh quang xanh GFP duéi su didu
khién cia A7HSP18.2-promoter (hinh 4). Vector
pXK7FNF2.0/HSP18.2 dugce chuyén vao dong
té bao huyén phi BY-2 va dugc chon loc so bd
trén méi truong nudi ciy c6é bd sung 50 mg/L
kanamycin.

S ¢d mit cua AHSP182-promoter trong
cac dong BY-2 trén mdt tedmg chon lpe duge
kiém tra bing phuong phép PCR sir dung cip
mdi dic hiéu S5’AtHSP18.2/3’AtHSPi8.2 va
khudn mau 13 DNA téng s tach i cdc dong té
bao BY-2 riéng lé song s6t trén moi trudng chon
loc sau 4 tudn. DNA téng sb tir 10/30 dong té bao
cho doan san phﬁm kich thuéc khoang 750 bp
trong Umg vot kich thude tinh toan cia doan
promoter cam Ung nhiét. Piéu ndy cho thay 10
dong té bao ndy c¢d mang vector tai td hop
pXKTFNFZ OIHSPIS 2. Nudi trong mm trudmg
long cdc khbi té bao kich thudc 0,5 cm’ tai diéu
kién 15c 150 v/ph trong 1 h & 25 C trude khi cam
img & cac muc nhiét 44 1a 35, 37 va 42°C trong 2
h. Sau 2 h cam tmg nhiét trong diéu kién 35°C,
hiu nhu khéng quan sat dugc mau xanh déc
trung ctia protein huynh quang xanh & cac té bao
thude 1a. Khi téng nhi€t d§ cam u'ng Ién 37 va

42°C, nhiéu té bao d3 phat ra anh sang xanh déc
trung (hinh 5). Quan sat cac mau té bao dud
kinh hlE]‘l vi cho thay khong ¢é nhiéu su khac
biét vé sé luong té bao phat huynh quang xanh
thu duoc @ hai nhiét d§ 37°C va 42°C. Do do
nhim hau vé té biao tranh nhitng tdc ddng khong
mong muun fir su thay doi nhiét dd, ching t6i lua
chon didu kién cam mg 12 3‘?“Cf2h Su biéu hién
cia GFP trong nhimg dong té bao BY-2 chuyén
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gen dé chimg minh vai trb diéu khién qué trinh
tong hop protein trong didu kién cim img nhiét
dd cia promoter HSP18.2.

42°C

Hinh 5. Biéu hién ctia GFP tai cac diédu kién
nhiét 6 cam tmg khéc nhau. Kich thudc thuc t&
50 um twrong duong véi doan thang chi thich
trong hinh v£.

Cac dong BY-2 chuyén gen

Vi  WT WT 4 5 b 7 8 10

kDa
05 %

25
S - 0 G &l
Gl € &P &5 ;

Hinh 6. Lai mién dich cic dong BY-2 vé1 khang
thé diac hiéu
M: thang chudn protein (Fermentas); WT: doi
chimg 4m cdc dong t& biao khong chuyén gen; 4,
5,6,7,8, 10: cic dong BY-2 chuyén gen.
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Phan tich su blEll hién cia protein HAI trong
t€ bao BY-2 biing phuong phip lai mién dich

Str dung cﬁp mdi HA1F/HAIR, 17 dong té
bdo BY-2 sbng st trén mm trudmg b0 sung
kanamycin chon loc d8 xudt hién bing DNA ¢
kich thuéc khoang 1.000 bp ding véi kich
thuée cua gen HA1l, chimg to diy la nhitng
dong t& bao mang dogn trinh t HAL. Nhimg
dong té bao nay duoc chuyen sang mdi trudng
16ng cho nhiing phén tich tiép theo.

Pé thuin tién cho viéc kiém tra biéu hién
clia proten tai t6 hop bang céc phuong phép
mién dich, doan polypeptide Myc (myc tag)
thudmg duwoc gin vio dau C hodc ddu N cla
protein cin bidu hién. Vi viy, ching 51 d4 thiét
ké bd sung 30 nucleotide clia doan Myc vao md
nguoc, tao nén doan HA1 trong thi nghiém nay
s& duoc gin thém doan Myc ngay sau doan gen
mi héa HAIL, truée méd két thac. Nhu vay,
protein HA1 ti1 t6 hop s& dugc hinh thanh véi
doan C-Myc tag. Vi vy, danh gia sir cO mit cia
doan polypeptide nay sé tirong ung véi danh gia
bidu hién cda protein tai t hop do.

Protemn tong s& tir hai dong BY-2 khéng
chuyén gen va 17 dong té PCR duong tinh trén
duge phén tich trén gel polyacrylamide theo
phuong phdp dién di SDS-PAGE, chuyén qua
mang nitroceflulose va lai véi khang thé dic
higu. Khéng thé ddc hiéu vé1 C-myc (PTN Mién
dich, PH Ty do Brussels, Vuong quﬂc Bi) c6
phan ng lai mién dich dic hiéu vdi cac dong
BY-2 chuyen gen s6 4, 5, 6, 7, 8 va 10 (hinh 6).
O 6 dong té bio nay, c:hung t61 quan sat dugc
bing protein cd kich thudc khoang 35 kDa
twong mg vdi kich thudc theo tinh todn cua
protein HA1, tuy nhién mic do biéu hién cda
mdi dong khic nhau. Cac dong s6 4, 7 va 10 ¢b
bidu hién protein HA1 cao nhat, Céc dong BY-2
s0 6, 5 va 8 14n lugt ¢6 mic 46 bidu hién protem
giam dén. Hai dong doi ching &m déu khong
cho bang protein dic trung. Két qua khing dinh
su biéu hién ciia protein HA1 trong nhiing dong
té bao BY-2 nghién ciu,

KET LUAN

Promoter cam ung nhiét HSP18.2 di dugc
phin ldp thanh cbng tr ciy AFf]bfdﬂpSiS
thaliana, khong c6 su sal khdc nao vé trinh tu
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Phdn Idgp promoter cam ung nhi¢t AtHSP18.2

nucleotide taj cﬁc vl tn ctia nhan tb cam tng
nhiét HSE dé didu khién sy phién mi cua gen
VOl cic trinh iy da HSP18.2 dd cong bd trén
Ngfn hing Gen quoc t¢ GENBANK. Promoter
nay di dugc sir dung dé diéu khién biéu hién
cua protein huynh quang xanh GFP trong té bao
thubc 14 BY-2 véi digu kién cam img t6i wu la
37°C/2h. Hon nita, AtHSP18.2-promoter ciing
da diéu khién thanh cong biéu hién khdng
nguyén HA1 cua chung virus cim A/H5N1 vé
két qua thu duoc 6 ddng té bao biéu hién protein
HA1, trong d6 3 dong cé mirc d6 biéu hién
protein vuot trdi. Pdy 1a cOng trinh nghién ciru
din tién & Viét Nam phdn 13p va chimg minh
hoat déng hi€u qua cua promoter cam ung nhiét
trén cac r:long té bao thubc 14 nudi cady BY-2.
Thanh ¢Ong budc diu ndy da tao tién de cho
viéc dleu khién biéu hién protein tdi td hgp
trong t& bio thyc vat & nhimg thoi diém va digu
kién nhit dinh.

Loi cim on: Nghién ciru duge thuc hién
bang kinh phi cia dé tai Hop tiac quﬂc té vé
KH&CN theo nghi dinh thu gma Viét Nam va
Vaong Qudc Bi: “Nghién ciru biéu hién gen
Glycoprotein 5 (GP5) cua virus gy bénh lgm tai
xanh ¢ thudc 14 vi ddn tuwong”. Nhém nghién
clru trin trong cdm on GS. G. Angenon va TS.
Trin Thanh Thu (Pai hoc Ty do Brussels,
Vuong quﬁc Bi) da cung cﬁp hat Arabidopsis,
doan trinh tir nucleotide khidng nguyén HA1 cua
virus cém gia cim H5N1.
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ISOLATION OF HEAT SHOCK PROMOTER HSP18.2
FROM Arabidopsis thaliana AND APPLICATION
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SUMMARY

Promoter locating upstream on a DNA-coding sequence initiates transcription of a particular gene.
Therefore, promoter plays a vital role in controlling the expression of recombinant proteins in Molecular
Farming. In this study, the heat shock promoter HSP18.2 calling AfHSP18.2-promoter was isolated from
Arabidopsis thaliana. The nucleotide sequence of AfHSP18.2-promoter 1s 100% homology with nucleotide
sequences of two other promoters (Acc.No X17295.1 and AB006705.2). The heat shock elements HSP of
these sequences are conserved, meaning the functional of the isolated sequence as an heat shock promoter,
Vector pXK7FNE2.0/HSP18.2 was designated containing the coding sequence of Green fluorescent protein
GFP under the control of AfHSP18.2-promoter and transferred into cultured tobacco cell BY-2. The condition
of 37 C/2h was 1dentified as the optimal temperature for heat shock induction. Additionally, the expression of
HA1 of avian A/H5N1 virus was sucessfully controlled by promoter AfHSP18.2-promoter. In this study we
have demonstrated for the first time the isolation and application in controlling recombinant protein
expression of an heat shock AftHSP18.2-promoter. This is the basis for further investigation m production of
significant proteins using BY-2 cells.

Keywords: Arabidopsis thaliana, BY-2, GFP, HSP18.2, heat shock promoter.
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