Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong ngh¢, Tap 31, S8 1 (2015) 47-52
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Pham Thi Héng Nhungl’z,

Hoang Thi My Nhung', Dinh Poan Long'**

'Phong thi nghiém trong diém Céng nghé Enzym-Protein, Truwong Pai hoc Khoa hoc Tw nhién,

334 Nguyén Trai, Thanh Xudn, Ha Néi, Viét Nam
’Khoa Y Duoc, Dai hoc Qudc Gia Ha Noi, 144 Xuan Thuy, Céu Gidy, Ha Noi, Viét Nam

Nhéan ngay 2 thing 12 nam 2014
Chinh stra ngay 16 thang 12 nam 2014; Chép nhén dang ngay 30 thang 12 nam 2014

Tém tit. Céc thy thé xuyén mang két cip G-protein (GPCR) ctia ngudi ¢6 vai trd quan trong trong
cac nghien ctru sang loc va phat hién duoc phdm. Vi vdy, viéc biéu hién thanh cong céc thu thé
nay bang cong nghé ADN t4i t6 hop c6 ¥ nghia quan trong. Trong céc hé vecto biéu hién, hé vecto
cé nguon goc tir Virut Semliki Forest (SFV) c6 nhleu vu diém ndi bat trong biéu hién céc thy thé
mang té bao nhd kha ning lay nhiém rong cic té bao dong vat c6 vi gitip su cai bién protein sau
dich ma hi¢u qua. Muc dich cua nghién clru nay la cai bién h¢ vecto SFV co ban (pSFV) dé tao
vecto biéu hién ¢6 vi trf da nhan dong (MCS) va ciac ma két thic dich ma (stop codons) m¢& rong
dé nang cao hi¢u qua st dung hé vecto. Phién ban vecto sau khi dugc cai bién da duoc ap dung
thanh cong dé biéu hién thu thé neurokinine-1 (NKI1R), mot thu thé GPCR dién hinh, c6 chuc
nang sinh hoc déy du duoc kiém ching qua phuong phap lai mién dich (Western Blot) va phép do
chirc nang thy thé (Fura- 2) Két qua nghién ctru cho thdy c6 thé sir dung hé vecto pSFV cai bién
cho biéu hlen va san xuét cdc thy thé GPCR tdi td hop cia nguoi Viét Nam phuc vu cho céc
nghién ctru vé sinh hoc thu thé hodc trong céc nghién ctru sang loc va phat trién thude.

Tir khéa. Vecto biéu hién Semliki Forest Virus, Thy thé neurokinin-1 (NK-1R), ADN t4i t6 hop.

1. Téng quan

Cic thy thé két cap G-protein (viét tat la
GPCR) 1a nhém thu thé xuyén mang sinh chat
phd bién va da dang nhat ¢ nguoi [1-3]. Céc
GPCR lién quan dén nhiéu bénh 1y, bao gdm ca
cdc bénh truyén nhiém do vi khuan, téi cic
bénh vé tim mach, than kinh, tiéu héa, tiét niéu,
v.v... Hién nay, GPCR dugc coi la dich phan tir
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(molecular target) ctia trén 60% céic loai dugc
pham dang dugc sir dung trong diéu tri [1] va Ia
muc tiéu phan tr dugc st dung rdng rai nhét
trong cdc chuong trinh sang loc thudc hudng
dich [4]. Vi ly do d6, cac hé vecto biéu hién thu
thé GPCR duoc quan tAm nghién ctru phat trién
trong hon 20 nim qua. Trong s& d6, hé théng
biéu hién c6 ngudn gdc Virut Semliki Forest
(pSFV) ¢6 mot s6 uu diém vuot troi: i) phod té
bao vat chu lay nhiém rong, ii) h¢ virut bi suy
giam kha nang ty tii ban (chi duoc tdi ban khi
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¢6 vecto hd tro) nén tinh an toan sinh hoc dugc
néng cao, iii) lam giam mirc dich ma protein té
bao cha din dén biéu hién vuot troi cdc protein
GPCR tii t hop.

Tuy vay, hé vecto co ban (pSFVgen2 va
pSFV-Helper2) c6 nhuoc diém 1a trinh ty gioi
han tai vi tri nhan dong da diém (MCS) han ché
va chi c6 mot bd ba ma két thiic dich ma (stop
codon), ddn dén giéi han kha ning sir dung hé
vecto nay cho cdc GPCR khéc nhau, dong thoi
doi hoi viéc cai gen phai ding khung doc duy
nhat von doi hoi k¥ thuat phirc tap. Nghién ctru
nay cua ching t6i dugc thyc hién nhim 2 muyc
tiéu: 1) Cai bién vecto biéu hién co ban
(pSFVgen2) bang céch bd sung trinh ty gidi
han vao vi trf nhan dong da diém va bo sung
catxet 3 ma két thic dich ma (stop codons) 1éch
nhau 1an luot 1 nucleotit sau vi tri MCS dé dam
béao su Kkét thic dich ma khéng phu thudc vao vi
tri cai cua gen tai MCS; 2) Tht nghiém hé
vecto cai bién dé biéu hién thy thé NKIR phan
1ap tir nguoi Viét Nam dé kiém ching kha ning
hoat ddng cuia h¢ vecto sau cai bién trong té bao
bu6ng tring chudt Hamster (CHO).

A)
nsP1-4

SPoe irumuter

2. Vat liéu va phwong phap
Vat liéu

Dong cADN mi thy thé NKIR ciia ngudi
Viét Nam dugc phan 1ap va cai vao vector nhan
dong pJET1.2 (pJET1.2-NK1R) da dugc ching
toi mo ta trude day [S]. He vector pSFV co ban
(pSFVgen2 va pSFV-Helper2) la qua ting tu
TS. Ghérici Hassain, Truong Dai hoc Coéng
nghé Lién Bang Laussane, Thuy Si.

Cai biéen hé vecto co ban

Doan oligonucleotit mang cac trinh tu gidi
han m¢ rong va catxet 3 stop codons dugc
chiing t6i tu thiét k& (Hinh 1) va dugc dat tong
hop béi hang IDT (My).

Céc cip mdi PCR dic hiéu vecto pSFV va
cADN ma NKI1R c6 trinh ty nhu sau:
NKI1-F: 5-ATTTGGATCOGATATGGATAACGTCCTC3
NKI1-R: 5- TAAATOGATCTAGGAGAGCACATTGS
NKI1-RI: 5-GCCAGCAGATGGCGAAGG-3’
SFV-F: 5-GCCCATCTATGACAACAAG-3

Vi tri bat cdp clia cac cdp moi dugc mo ta &
Hinh 2.
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Hinh 1. CAu tric hé vector pSFV. A) CAu tric vecto biéu hirén pSFVgen 2 (trinh tuy bén dudi la doan
dugc bd sung vao vecto cai bien pSFV-Kleptl.2; B) Cau triic vector ho trg pSFV-Helper2.
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Hinh 2. Vi tri bét cdp céc moi PCR trén vector
pSFV-Kleptl.2 (ki hi¢u SFV-F) va trong doan cai
cADN ma NKIR (ki hiéu bit diu bang NK1; F, mdi
xudi; R, moi nguoc), dé kiém chung doan cai gén
vao vecto pSFV.

PCR khuéch dai doan gen ma thu thé NKIR

cADN ma cho NKIR dugc nhan dong tur
vector pJET1.2-NKIR bing phan ung PCR
dung Pfu ADN polymerase (Thermo Scientific,
M3) va cip mdi NKI-F/NKI-R c6 chua vi tri
gi¢i han BamHI va Bsul51. Chu trinh nhiét
duoc sir dung: thoi gian bién tinh dau tién: 95°C
- 3 phat; 1ap lai 4 chu ki: 95°C - 30 giay, 50°C -
30 giay, 72°C - 90 giay; lap lai 35 chu ki: 95°C
- 30 giay, 58°C - 30 gidy, 72°C - 90 gidy; thoi
gian tong hop sau ciing: 72°C trong 10 phit.
San pham PCR dugc tinh sach bang AccuPrep
PCR Purification Kit (Bioneer, Han Quéc).

Chuyén ¢cADN ma NKIR nr vecto nhan dong
pJETI1.2 sang vecto biéu hién pSFV —Kleptl.2

Vector pSFV —Klept1.2 va san pham PCR
ctia cADN ma NKIR duoc cit dong thoi boi 2
enzyme giéi han BamHI va Bsul51 (Thermo
Scientific, My) dé dam bao doan cai dugc lép
dting chiéu. Vector pSFV —Klept1.2 sau khi mo
vong dugc ngin déng vong bing Alkaline
Phosphatase (Thermo Scientific, M¥) roi duoc
tinh sach bang phenol/chloroform. cADN mi
NKIR duoc ndi vao vector nho T4 ADN ligase
(Thermo Scientific, My).

Sang loc khudn lac E.coli DH5a mang vector
pSFV —-NKIR

Hon hop ADN tai td hop duoc bién nap vao
té bao E.coli kha bién DH5a theo quy trinh
truyén thong [6] roi cdy trén mdi truong c6 bd
dung ampicillin d& phat hién khuin lac mang
plasmid. Céc khuan lac tiép tuc dugc sang loc
nhanh bang ki thuat colony PCR diing cip moi
SFV-F/NK1-R1 d tim khuan lac mang vector
pSFV-NKIR.

Biéu hién NKIR trén té bao CHO sk dung hat
virus SFV mang gen ma NKIR

pSFV-NKIR va pSFV-Helper2 dugc phién
mi invitro va ARN cua chiing duge dong bién
nap bang xung dién vao té bao BHK-21 dé san
xuét hat virus SFV mang cADN mi NKIR. Bé
c6 kha ning 1ay nhiém, hat virus duoc hoat héa
bang o-chymotrypsin & ndng do 500ug/ml
trong 20 phuit.

Té bao CHO nudi cdy dat khoang 70 — 80%
ddng dong dwoc U v6i virut da hoat héa qua
dém & 37°C trong ti 5% CO,. Ngay hom sau té
bao dugc thu dé kiém tra sy biéu hién cua
NKIR bing k§ thuat Western Blot va phép thir
Fura -2AM (Invitrogen, Life Technologies).

3. Két qua
3.1. Cdi bién vecto pSFV co ban

Trinh ty nuclecotit & Hinh 3 cho théy doan
oligonucleotit mang cdc trinh ty giéi han md
rong (cho cidc enzym giéi han BamHI, Blpl,
Paul, Asull, BsulSI, Avrll, Apal, Smal) va
catxet 3 by ba Kkét thic dich ma (stops codons)
da duoc cai thanh cong vao vecto co ban
pSFVgen2 dé tao vecto pSFV-Klept1.2.
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Hinh 3. Két qua giai trinh ty dau 3’ cia vecto pSFV-Kleptl.2 cho thdy doan oligonucleotit cai bién
da duogc cai thanh cong vao vecto bieu hién co ban pSFVgen?2.

3.2. Chuyén ¢cADN ma NKIR tir vecto nhdn
dong pJETI.2 sang vecto biéu hién pSFV

Anh dién di & Hinh 4A cho thiy doan chén
cADN ma NKIR da dugc nhin dong thanh
cong va dugc cit tao dau dinh cho san pham c6
kich thuéc 1214 bp dung nhu tinh todn ly
thuyét. Bang dién di rd va ddc hiéu du diéu kién
sir dung cho céc phan tng tiép theo. San pham
dién di ¢ Hinh 4B cho thdy vector pSFV-
Kleptl.2 m¢ vong hoan toan véi bang ADN du
chat lugng dé st dung cho phan @ng ndi ADN.

«—13825 bp
£—12119bp

410171 bp

(A) (B)

Hinh 4. Anh dién di trén gel agarose 1%. A) San
phém PCR cua cADN ma NK1R. 1, ddi chung am;
2, san phém PCR cua cADN ma NKI1R; M, thang
ADN 100 bp. B) Plasmid pSFV-Klept1.2. 1, plasmid
sau mé vong; 2, pSEV — Klept1.2 xir Iy dong thoi
BamHI1/Bsul51 Alkaline Phosphatase; M, Thang
ADN kich thudc 16n (Thermo Scientific).

3.3. Sang {.oc khudn lac E.coli DH5a mang
vector tdi to hop pSFV —NKIR

DPé ting cuong hiéu qua cia phan tng
colony PCR, hdn hop chira khuan lac dugc 1 &
95°C trong 15 phiit trudce khi dua vao sang loc.
Tai nhiét d6 gin mdi 1a 60°C va sir dung cip
moi SFV-F/NK1-R1, chuing t6i da thu duoc mot
$6 Kkhuén lac tao ra san phém PCR c¢6 kich
thuéc 915 bp la nhitng khuan lac mang doan
chén NKIR diing chiéu nhu minh hoa ¢ Hinh 5.

123 4 M5 6 7 8

<« 1000bp
< 700bp

Hinh 5. Anh dién di sang loc khuan lac mang pSFV

-NKI1R béng colony PCR. 1, Pbi ching am; 2 dén 8,

san phém PCR ctia cdc mau khudn lac thu duoc; M:
Thang ADN 100 bp (Thermo Scientific).

3.4. Biéu hién NKIR trén té bao CHO

Thi nghi¢m Western blot dugc tién hanh
v6i cting mot lugng protein tong s thu tir dong
CHO ty nhién va CHO dugc U v6i hat virus
SFV-NKIR (viét tit 1a CHO-NKIR) sir dung
khing thé Tubulin (480011, Invitrogen) va
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khéng thé NKIR (SAB4502913, Sigma). Két
qua Western blot dugc thé hi¢n & Hinh 6.
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Hinh 6. Anh Western blot té bao CHO ty nhién va té
bao CHO biéu hién NKI1R. Céc té bao CHO dugc
phan tich 24 gid sau 1y nhiém v&i hat virus SFV-

NKIR. A) Western blot v6i khang thé tubulin
(Invitrogen). B) Thang chuén protein. C) Western
blot véi khang thé NKIR (Sigma).

Két qua phan tich hoat tinh cia NKIR biéu
hién trén dong t& bao CHO-NKIR thong qua
kha ning giai phéng Ca®* noi bao khi thém
Substance P & nong d6 10”7 M. Chi sé Ca** noi
bao dugc danh gia thdong qua kit Fura-2AM
(Life Technologies Inc., Singapore) thong qua
gia tri huynh quang do tai budc séng 340 nm
(F340) va 390nm (F390) dung mdy Plate
CHAMELEON™ V (Hidex, Phan Lan) dugc
trinh bay & Hinh 7.
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0044
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Hinh 7. Fura-2 ciia té bao CHO biéu hién NKIR.
Ciéc té bao CHO-NKIR duoc xtr 1y v6i phdi tir dic
hi¢u (Substance P) tai vi tri miii t€n va do dong hoc
lién tuc trong 60 gidy. Lugng Ca®* duoc giai phéng
duoc tinh tir ti s6 F340/F390 ting do Substance P
kich thich cho thay t& bao CHO-NKIR da biéu hién
thy thé ¢6 chirc ning truyén tin hiéu (dan dén ting
cht truyén tin thtr 2) nhu té bao ty nhién.

5. Thao luan

Két qua phan tich Western blot cho thay,
dong té bao CHO-NKIR da biéu hién thu thé
NKIR va thy thé nay hoan toan khong biéu
hién trén dong té bao CHO tu nhién mac du
luong protein co dinh (san phidm gen giit nha)
dua vao 1a nhu nhau thé hién théng qua ddi
chimg nhudm véi khang thé B-III-tubulin.

Khi thém chét chu van dién hinh cia NKIR
la Substance P vao moi truong, té bao CHO-
NKIR xay ra ddp tng té bao nhu & dang tu
nhién. Nhu vdy, mé hinh té bao CHO-NKIR
duoc tao ra c6 thé st dung cho nghién ciru sang
loc céc hop chét thu tr nguén duoc liéu Viét
Nam véi dich tic dung 1a thy thé NKIR.

Véi dai vat chii 1ay nhiém rong, tinh an toan
do virut méi tao ra van & dang bét hoat néu
khong qua xtr ly a-chymotrypsin, kha nang lay
nhiém nhanh va hiéu qua, quy trinh nghién ciru
nay c6 thé duwoc dp dung dé biéu hién cic
GPCR tii t6 hop khic cta nguoi phuc vu cho
cdc nghién cuu sinh hoc thy thé va duogc 1y hoc
phén ta.

6. Két luan

Ching t6i da cai bién duoc vector co ban hé
pSFVgen2 (tao vecto biéu hién pSFV -Klept
1.2) va ding dé biéu hién thanh cong thu thé
NKI1R hoan chinh tir nguéi Viét Nam qua viéc
té bao tai t6 hgp CHO-NKIR biéu hién day du
chirc ning sinh hoc ciia thy thé.

Loi cam on

Chiing t6i tran trong cdm on sy tai trg cla
B6 Khoa hoc va Céng nghé Viét Nam cho dé
tai DPT-PTNTD.2011-G/04 dé thuc hién nghién
ciru nay.
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Abstracts: Semiliki Forest Virus (SFV) expression system permits a rapid and efficient
production of large quantities of receptor proteins for pharmacological sudies. The system is based on
replicon vector (pSFV2gen) and helper vector (pSFV-Helper2). The purpose of this study is to
develope and use the improved SFV vectors to express human G-protein coupled receptors isolated
from Vietnamese patients in mammalian cell lines. A new replicon vector (pSFV - Kleptl.2) was
constructed from pSFV2gen by joining a new DNA sequence which has additional multiple cloning
sites and a cassette of 3 stop codons. cDNA of Neurokinin-1 receptor (NK1R) was introduced into the
pSFV-Kleptl.2 and in vitro transcribed RNA was electroporated into BHK-21 cells with pSFV-
Helper2 RNA for producing virus. Results of Western Blot and Fura - 2AM assay show that pSFV-
Kleptl.2 expressed NKI1R into CHO cells with full activity. With this vectors, we have established
successfully a cellular model facilitating the production of recombinant GPCRs for molecular

pharmacological studies and drug screening.

Keywords: Neurokinin-1 receptor, Semliki Forest Virus vector, recombinant DNA.



