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TOM TAT

Bénh do vi-rt cim A c6 kha nang lay truyén nhanh dan dén dich bénh va tir vong cao ciing nhu gay thiét hai Ve
kinh té. B gen vi-rat cam 1a b gen RNA vi vay khang nguyén blen dbi rat nhanh, viéc nghién ctru va phat trién
véc-xin ngira bénh do vi-rat nay gay ra doi hoi phai hiéu biét sau vé dac tinh khang nguyén thay doi do, thoi gian
nghién ciru l4u, sy bao vé khong du ddi voi cac bénh nhan thiéu mién dich din dén khong hiéu qua vic-xin. Bo
gen cla vi-rat cam A chura 8 phan doan RNA s¢i don &m ma hoéa cho 11 protein. RNA polymerase (PB1, PB2 va
PA) cia vi-rat cam c6 cdu trac bao ton cao thong qua cic chung vi-rit cim A, B va C. Phtrc hop twong tac
NPB1-CPA c6 tiém ning cho thiét ké thudc chong vi-rat cim. Trong nghién ctru nay, dé hudng t6i tao mé hinh
sang loc thudc nhanh va tring dich NPB1-CPA, chung t6i tién hanh tao dong doan gen ma hoa protein dung hop
CPA-Nluc, NPB1-Nluc, CPA-Cluc, NPB1-Cluc vao vector pET28a va biéu hién protein dung hgp CPA-Nluc,
NPB1-Nluc, CPA-Cluc, NPB1-Cluc trong Escherichia coli BL21 (DE3) (RIL), protein thu nhan sau khi cam
g bang 0,2 mM IPTG & 15°C trong 16h. Nhitng protein dung hop nay duoc tinh sach bang hat Ni Sepharose
(GE). Protein trudc va sau tinh sach dugc phéan tach khi chay dién di SDS-PAGE va phat hién ching bang
nhuém Coomassie Brillian Blue G-250 va khang thé chudt don dong chdng 6Histag. Thém vao d6 murc d6 tinh
sach cua nhitng protein dung hop nay cho thdy dao dong tir 87-96% co thé sir dung cho thir nghiém phan doan
luciferase va thir nghiém thude.

Tir khéa: CPA-Nluc, NPBI-Cluc, NPBI-CPA, RNA polymerase, thir nghiém phin doan bé sung luciferase,
vi-rut cum.

MO PAU

Vi-rat cum phan chia thanh 4 loai: vi-rat cim A-D dwa vao sy khac nhau clia khang nguyén nucleoprotein (NP) va
khang nguyén protein nén (matrix protein, M1) (Collin et al., 2015). Trong c&c loai vi-rit trén, vi-rat cim A gay anh
hwéng nghiém trong cho strc khde con ngwdi va gay dai dich. Dwa vao protein bé mat nhw hemagglutinin (HA)
hoac neuraminidase, vi-rut cim A chia thanh cac nhom phu khac nhau. 18 phan nhém HA va 11 phan nhém NA
da dwoc xac dinh va hon 100 tb hop co thé tir 144 HA-NA (H1-18, N1-9) da duwgc kham pha (Fouchier et al.,
2004). Hon thé, theo sw phan tich da dang va cay phat sinh loai, HA va NA 1an lwvot dwoc phan ra thanh 280 va
202 nhém phu, diéu nay giup hidu thém vé sw tién hoa va dich t& hoc cla vi-rat cum A (Shi et al., 2010). Nhiém
cim A va B theo mua d&n dén khoang 3-5 triéu nguwdi méc bénh va khodng 250.000 - 500.000 ngwdi chét hang
nam trén thé& gidi. Vi-rat cm A déng vai trd chinh gay ra dich bénh lay theo dwérng hd hép, ti 1& bénh tat va t
vong cao (Leung et al., 2014).

Vi-rat cim thudc ho Orthomyxoviridae, c6 dang hinh cau véi kich c& dwéng kinh khoang 80-120 nm. B& gen cla
vi-rit cum A chra 8 phan doan RNA sgi don &m ma hda cho 11 protein (PB1, PB2, PA, HA1, HA2, NP, NA, M1,
M2 NS1, NS2). Mét vi-rat cum A hoan chinh chira vé lipid I&p d6i, 3 protein xuyén mang cla vi-rat dwoc gan chat
vao trong vé: glycoprotein HA (Hemagglutinin), glycoprotein NA (Neuraminidase) va protein kénh ion (M2), trai lai
protein nén (M1) gi® phirc hgp VRNP cla vi-rat. M&i VRNP gdm méi phan doan clia bd gen, nhiéu phan t
nucleoprotein (NP) va cac tiéu don vi RNA polymerase, polymerase basic protein 1 (PB1), polymerase basic
protein 2 (PB2) va polymerase acidic protein (PA). Pau N ctia PB1 ¢d vi tri 1-15 axit amin twong tac véi dau C
cta PA (Biswas et al., 1996) va cau truc tinh thé cla sy twong tac nay da dwoc phan tich (He et al., 2008;
Obayashi et al., 2008). BDau C cua PB1, vj tri axit amin 678 - 757 twong tac véi dau N cia PB2 (Biswas et al.,
1996) va sy twong tac nay ciing da dwoc phan tich bang tinh thé héa (Sugiyama et al., 2009).

Trong sb cac tiéu don vi cia RNA polymerase cla vi-rit cum thi PB1 chra cac vung (motif) cé bao tdn cao
(Biswas et al., 1994). Bé khang lai dich nhiém vi-rdt cum thdong thwéng vac-xin dwgc dung dé nglra bénh hoac
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duing thuéc dé chira tri. VAc-xin hiéu qua va an toan chéng lai sy nhidm vi-rat cim da hién dién va st dung hon
60 nam qua. Tuy nhién, kién thirc vé& d&c tinh clia khang nguyén cua nhirng chdng mai ciing nhw thoi gian dé
san xuat vic-xin, sy bao vé khéng da dbi véi cac bénh nhan thiéu mién dich dan dén khong hiéu qué vac-xin
(Fiore et al., 2009). RNA polymerase cua vi-rit ciim 1 muc tiéu rat phu hop cho sw phat trién thuée chéng lai vi-
rat d&c hiéu & phd rong méi bdi RNA polymerase ciia vi-rit ciim cé cau triic bao tén cao thé hién qua cac chiing
vi-rat cim A, B va C (Reich et al., 2014). Sy trc ché gén cap clia PB2, hoat tinh endonuclease clia PA hodc cac
domain trén PB1 dé&u c6 y nghta cho liéu phap chéng vi-rat cum (Fangyuan et al., 2013). Cac nghién ctru gan day
dé& nghi réng nhirng twong tac bé& mat bén trong PB1-PA va PB1-PB2 ma da xac dinh béng phan tich tinh thé 1a
nhirng muc tiéu dé tao ra cac thubc mai chdng lai tat ca cac ching vi-rit cum A (Obayashi et al., 2008; Sugiyama
et al., 2009). Dac biét vi tri ttr axit amin 1-50 PB1 cua vi-rut cim A va B cho thay do bao tén cao, ngoai trw vi tri
axit amin 16, 27 va 44 (Binh et al., 2013). Dwa vao sy twong tac gitka PB1 va PA ching téi thiét ké thi nghiém bé
sung phan doan protein (PCA). Trong PCA, 1 protein chi thi luciferase (Fluc) dwoc cat thanh 2 phan doan:
domain cudi N va domain cudi C. Domain d&u N cia luciferase dung hop véi dau phan tir twong tac PB1 va dau
C cla luciferase dung hop véi dau phan tir twong tac PA hodc nguoc lai. Hoat tinh luciferase duoc xay dung lai
khi co su twong tac xay ra (PB1-PA) va hoat tinh nay giam manh khi c6 sy hién dién cia chét trc ché sy twong
tac protein-protein chang han nhw thudc. V&i mé hinh nay dwoc ng dung nhu mot hé thong sang loc thuéc
nhanh va dac hiéu & mic d6 phan t& cho polymerase PB1-PA cua vi-rat cum, sang loc véi sb lwong méau 16n,
chuan bj dé dang va dat biét sang loc trung dich.

Trong nghién cu nay, chung t6i tién hanh nhan déng, bidu hién va tinh sach cac protein dung hop His-Fluc,

His-,NIuc, His-Cluc, His-CPA-NIuc, His-NPB1-Nluc, His-CPA-Cluc, His-NPB1-Cluc nhdm tao mé hinh sang loc
thuéc & mrc d6 phan t&r chong vi-rat cim A gay bénh trén nguoi.

NGUYEN LIEU VA PHUONG PHAP

Vi khuan va méi trwéng nudi cy

Cac ching vi khu&n Escherichia coli DH5a; Escherichia coli BL21 (DE3) (RIL) va vector pET28a dwoc mua t
cong ty Novagen, Birc. Thanh phan nuéi ciy vi khuén E.coli theo hwéng dan nha san xuét Biobasic, Canada.

Vector pHH2,1-PB1, pHH21-PA, pHH21-LUC l4n lwot chra gen muc tiéu ma hoéa protein PB1, PA, luciferase
dwoc cung cap tlr Bai hoc Tsukuba, Nhat Ban.

Nhan dong gen ma héa protein Fluc, Nluc, Cluc, CPA-Nluc, NPB1-Nluc, CPA-Cluc, NPB1-Cluc

Dé khuéch dai gen muc tiéu, ching t6i dwa vao trinh tw t GenBank: AF093683.1 ctia NCBI dé thiét k& méi cho
gen ma héa cho Fluc, Nluc va Cluc. Déi véi gen NPB1 va CPA, sau khi thyc hién alignment vé&i 250 nhém phu
cla vi-rat cim A nhiém trén ngwdi cho thay vi tri 1-15 axit amin ctia PB1 gan lén dau CPA la bao tdn cao tat ca
nhém phy, ngoai trir A/Singapore/1957/H2N2 c6 sy khac biét tai vi tri axit amin 2,3,4 va A/Huston/1945/H1N1
khac biét tai vi tri axit amin 6 so v&i 248 nhém phu cung alignment trong d6 cé A/Wilson-Smith/1933/H1N1
(A/WSN/1933(H1N1)). Vi vay ching t6i dwa vao vi-rat cum A/WSN/1933(H1N1) 1am dai dién nhém phu dé thiét
ké mdi NPB1 (GeneBank: J02178.1) va thiét k& mdi cho gen ma héa CPA (GeneBank: X17336.1). Trinh tu mdi
duoc thiét ké theo Bang 1.

Bang 1. Trinh tw cac moi dworc thiét ké

Kich thwéc san Enzvme cit
Tén méi Trinh tw mdi pham PCR dw kién zyme ca
(bp) gi®i han
N Luc F aa1 5- GAAGCGGCCGCATGGAAGACGCCAAAAAC -3’ 1311 Not |
N Luc R 1311 aa437 | 5- GAAGCGGCCGCTTAGCGGTCAACTATGAAG-3' Not |
CLucF 1153 aa394 | 5- GAAGCGGCCGCCCTATGATTATGTCCGGTTATG-3’ 462 Not |
CLucR 1641 aa547 | 5- GAAGCGGCCGCTTACTTTCCGCCCTTCTTG-3' Not |
NPB1 F 25 aa1 5'- GAAGGATCCATGGATGTCAATCCGACTTTAC-3' 243 BamH
NPB1 R 267 aa81 5'- GAAGGATCCACCACTTGGTTCATTGTCTTC-3' BamH
CPA F741 aa239 5- GAAGGATCCAACGGCTACATTGAGGGCAAG-3' 1434 BamHI
CPA R2172 aa716 5- GAAGGATCCTCTCAATGCATGTGTGAGGAAG-3’ BamHI

Chung toi thiét ké mdi dac hiéu cho gen muc tiéu ma hoa Fluc Niuc va Cluc gan vi tri nhan biét enzyme giéi han
Notl & vi tri moi xudi va ngwoc trong khi d6 CPA va NPB1 chira vi tri nhan biét enzyme cat giéi han BamHI & ca
mdi xudi va ngugc. Khuéch dai doan _gen muc tiéu duoc thire hién trong tbng thé tich 50 uL gém: 1X Phusion HF
Buffer, 200 uM dNTP, 0,5 uM cGia mdi mdi (mdi xudi va mdi nguwoc), 3% DMSO, 10 ng vector (pHH21-PB1 hodc
pHH21-PA ho&c pHH21-LUC) va 0,02 U/uL Phusion DNA Polymerase. Sau qué trinh bién tinh ban dau & 98°C
trong 30 gidy, 30 chu ki khuéch dai dwoc thuc hién véi trinh tw méi chu ki nhw sau: bién tinh & 98°C trong
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10 giay, bat cép & 64°C trong 30 gidy va kéo dai & 72°C trong 90 gidy. Bwdc kéo dai sau cung & 72°C trong
10 phut va két thuc phan (rng git & 10°C.

Pé tao plasmid tai t& hop mang gen muc tiéu, san phém PCR cua cac gen muc tiéu sau khi tinh sach cung voi
vector biéu hién, pET28a dwoc xr ly voi enzyme cét gi6i han. San pham cat dwoc dién di va tién hanh thu nhan
gen chuan bi cho giai doan gén vao vector biéu hién pET28a. Két qua thu nhan doan gen dwoc kiém tra trén gel
agarose 1% va duwoc tinh sach qua gel bang GeneJET Gel Extraction Kit (Thermo Fisher Scientific™). Plasmid
pET28a d& m¢ vong dwoc nbi v&i doan gen muc tiéu da qua x& ly voi enzyme cét gi6i han tuy vao doan gen muc
tiéu chtra vj tri cat gidi han. San phdm néi dwoc chuyén vao té bao kha nap E. coli DH5a béng phwong phap héa
bién nap. Chi cé nhirng té bao E. coli DH5a c6 mang plasmid tai t& hop mang doan gen khang Kanamycin mai
co6 kha nang tao khuan lac trén méi trwdng LB cé chira Kanamycin (20 pg/ml). Cac khuan lac dw tuyén dwoc tién
hanh klem tra bang phwong phap PCR khuén lac vé&i cép mdi T7 promoter va T7 terminator trén vector. Pé chic
chan rang cac san phdm tao dong biéu hién ding protein mong muon, ching toi tién hanh tinh sach plasmid bidu
hién chlra gen muc tiéu va gidi trinh ty cac mau. Ching t6i st dung cap moéi T7 promoter/T7 terminator deé tién
hanh xac dinh trinh tw doan gen dwoc chén vao gitra vung MCS trén vector pET28a. Két qua giai trinh tw dwoc
xt ly theo hai bwéc: thir nhat la so sanh véi div liéu gen ma chung t6i da tdi wu hoa trwéc dé bang phan mém
Clustal X (SFI) va trinh tw axit amin trén ngan hang gen (NCBI). Twong tw cho viéc xay dung plasmid pET28a
chtva gen ma héa cho NPB1-Nluc, NPB1-Cluc, CPA-NIuc hodc CPA-Cluc bing cach doan gen ma héa cho NPB1
hodc CPA dwoc chén vao pET28a- Nluc hodc pET28a- Cluc tai vi tri nhan biét enzyme cat gi&¢i han BamHlI.

Biéu hién, tinh sach va phat hién cac protein dung hop Fluc, Nluc, Cluc, CPA-Nluc, NPB1-Nluc, CPA-Cluc,
NPB1-Cluc

Déi vai bidu hién protein dung hop, vector bidu hién chira gen muc tiéu duoc bién nap vao Escherichia coli BL21
(DE3)(RIL), tién hanh nuéi cly vi khudn nay trong méi trwong Luria-Bertani (LB) 16ng chéa khang sinh
Kanamycin ndng dé 20 pg/mL & 37°C, 250 vong/phut cho dén khi mat d6 dung dich (OD) dat tr 0,5 - 0,8 thi tién
hanh b6 sung IPTG v&i ndng d6 0,2 mM dé biéu hién protein. Qua trinh biéu hién protein dwoc thwe hién & diéu
kién 15°C, 250 vong/phut trong 16h. Sau qua trinh 1én men biéu hién protein, dich nuéi cdy dwoc li thm dé thu
can vi khuén. C&n té bao nay duoc hoa tan vao trong dung dich dém chira (20 mM Tris-HCI; 300 mM NaCl; 10
mM imidazole; pH 7,4), pha v& t& bao bang séng siéu am va thu dich néi sau khi ly tdm. Dich néi thu dwoc loc
qua mang loc 0,45 um. Sw biéu hién dwoc kiém tra bang phwong phap chay dién di SDS-PAGE 15% va nhudém
véi Coomassie Brilliant Blue G-250. Protein dung hop sau loc sé dwoc tinh sach bang Ni Sepharose (GE).
Protein dung hop dwgc phat hién béng khang thé dac hiéu. Sau khi protein dung hop trwéc hoac sau khi tinh
sach duoc phan doan bang dién di trén SDS-PAGE 12,5%, cac vach protein dwgc chuyén [&n mang lai. Sau d6
mang lai dwoc U véi khang thé thir nhat (khang thé chudt don dong khang 6Histag), bat dac hiéu véi protein dung
hop. Sau d6 mang lai dwoc G véi khang thé thi hai (Goat anti-mouse HRP conjugate) da dwoc danh d4u bang
horse-radish peroxidase (khang thé thir hai gén d&c hiéu véi doan Fc ctia khang thé thir nhat). Sy phat hién mau
dwa vao phan trng xdc tac clia enzyme peroxidase trén co chét luminol va H202 & bwéc séng 425 nm. Trong
Ilwgng phan tlr clia cac protein dung hgp Fluc, Nluc, Cluc, NPB1-Nluc, NPB1-Cluc, CPA-Nluc va CPA-Cluc dy
doan 1an lwot khoang 66 kDa, 56 kDa, 21 kDa, 62 kDa, 31 kDa 108 kDa, 76 kDa.

KET QUA VA THAO LUAN
Nhan dong gen ma héa protein Fluc, Nluc, Cluc, CPA-Nluc, NPB1-Nluc, CPA-Cluc, NPB1-Cluc

Dé tao dong gen ma hoa protein, chung t6i dwa vao trinh tw AF093683.1 clia ngan hang gen NCBI dé thiét ké
moi ma hoda cho Fluc, Nluc va Cluc. Viéc thiét k& moi cho gen ma héa NPB1 va CPA duwgc dwa vao trinh tw
J02178.1 va X17336.1 cla ngan hang gen NCBI.

Két qua dién di san phdm PCR cutia gen muc tiéu Fluc, Nluc, Cluc, CPA, NPB1 ¢6 kich thwéc I1an lwot khodng
1642 bp, 1311 bp, 462 bp, 1434 bp, 243 bp (Hinh 1A). Nhi*rng gen muc tiéu nay dwoc nhan dong vao trong vector
biéu hién pET28a tai vi tri cat gi¢i han dé tao thanh pET28a-Fluc; pET28a-Nluc; pET28a-Cluc; pET28a-CPA-
Nluc, pET28a-NPB1-Nluc; pET28a-CPA-Cluc; pET28a-NPB1-Cluc. Dé kiém tra gen da chén vao vector biéu
hién, vector chra gen muc tiéu nay dwoc thwc hién béng PCR v&i cap mdi T7 promoter va T7 terminator cla
vector va cho san pham cla Fluc, Nluc, Cluc, CPA - Nluc, NPB1 - Nluc, CPA - Cluc, NPB1 - Cluc, pET283 twong
tng khoang 2090 bp, 1769 bp, 1007 bp, 3195 bp, 2007 bp, 2346 bp, 1195 bp, 315 bp (Hinh 1B). Dé chic chan
réng cac san pham tao dong biéu hién dung protein mong muén, chdng t6i da tién hanh tinh sach plasmld biéu
hién chira gen muc tiéu va gidi trinh tw cac mau. Chang t6i st dung cép mdi T7 promoter/T7 terminator dé tién
hanh xac dinh trinh tw doan gen dwoc chén vao gitra viing MCS trén vector pET28a. Két qua giai trinh ty dwoc
xt ly theo hai bwéc: thir nhat 1a so sanh véi dir liéu gen ma ching t6i da ti wu hoa trwéc d6 bang phan mém
Clustal X (SF1) va trinh tw axit amin trén ngan hang gen (NCBI). Két qua thu nhan dwoc, ching t6i thay réng trinh
tw nucleotide trén plasmid tring khép 100% so vei trinh tw ban d4u, thanh phan va trinh ty axit amin ciing khéng
thay ddi. Tl nhitng két qua trén cho thdy réng ching tdi bwéc dau da tao dong dwoc doan gen muc tiéu vao
vector biéu hién. Va qua trinh khuéch dai gen béng Phusion DNA Polymerase ciing khéng gay ra bét ki sai khac
nao dbi v&i cac doan gen muc tiéu.
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Hinh 1. Pién di san pham PCR cta gen Fluc, Nluc, Cluc, CPA, NPB1 vé&i cac cip méi twong ng
Nluc F aat va Cluc R 1641aa 547; Nluc F aa1 va Nluc R aa347; Cluc F aa394 va Cluc R aa547; CPA F aa239
va CPA R aa716; NPB1 F 25 aa1 va NPB1 R aa81; M Ia thang kich thuéc DNA (Hinh 1A) va sén phdm PCR
ctia Fluc, Niuc, Cluc, CPA - Nluc, NPB1 - Nluc, CPA - Cluc, NPB1 - Cluc, pET28a véi cap mdi T7 promoter
va T7 terminator (Hinh 1B)

Biéu hién, tinh sach va phat hién cac protein dung hop Fluc, Nluc, Cluc, CPA-Nluc, NPB1-Nluc, CPA-Cluc,
NPB1-Cluc

V6&i muc tiéu tao dong va biéu hién protein ngoai lai & trong t& bao vi khuan Escherichia coli BL21 (DE3) (RIL),
cac gen da dwoc nhan dong va biéu hién duwdi sw kiém soat clia promoter T7 va diém bat diu phién ma cla
vector pET28a. Vector nay cling c6 mdt mirc d kiém soat qua trinh phién ma dwoc cung cap béi viéc két hop
clia cac operator /ac va trinh tw méa héa lacl. Do d6, viéc biéu hién clia mét trinh tw mong muén cé thé dwoc thic
ddy béng cach str dung isopropyl R-D-1-thiogalactopyranoside (IPTG), mét chat twong tw lactose. Ngoai ra,
vector pET28a con dwgc st dung véi muc dich téng hop cac protein ngoai lai dung hgp véi dudi 6 histidine &
dau N cua protein, gitp hé tro cho qua trinh tinh sach bang Ni Sepharose (GE). Sau khi biéu hién protein & diéu
kién thich hop thi sé& thu can t& bao dwoc va hoa tan bang dung dich dém pha v& mau, sau dé tién hanh pha vé
té bao bang séng siéu am, tiép dé thu dich ndi sau ly tam. Két qua kiém tra béng phwong phéap dién di SDS-
PAGE 12,5%, sau d6 nhuém véi thubc nhuém Coomassie Brilliant Blue G-250 cho thay sw khac biét gitra c6 va
khong c6 chat cdm &ng IPTG 0,2 mM (Hinh 2). Khi khéng cé chét cadm trng protein téng biéu hién nhiéu hon,
thay vao do khi cé chat cdm (ng cac protein muc tiéu dwoc biéu hién tét hon, ngoai triv CPA — Nluc va CPA —
Cluc méc du da biéu hién & nhiét d6 t6i wu vi khuan E.coli 37°C. Khi biéu hién gen ma héa cho PA trong vector
PET28b cho két qua bidu bién vugt mic, tuy nhién khi dung hop CPA (239-716) v&i NPB1 (1-81) c6 thé tinh
sach dé phan tich twong gitra ddu CPA va dau NPB1, méc du khéng c6 bidu hién vugt mic (Obayashi et al.,
2008). Diéu nay cho thay khi dung hop CPA véi Nluc hodc CPA véi Cluc anh hwédng dén mrc d6 biéu hién
protein dung hop.
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Hinh 2. Dién di SDS-PAGE cla protein téng biéu hién cé cam tng IPTG & 37°C va khong cam trng IPTG

M la thang phéan t lgng protein
Vi biéu hién luciferase ciing nhw xay dwng hoat tinh luciferase tlr cac phan doan bd sung nén vi khuén
Escherichia coli BL21 (DE3) (RIL) dwoc biéu hién protein dung hop cé chat cam ¢ng IPTG nhiét d6 15°C thay
cho 37°C va dich ndi clia protein téng sau khi qua v& bang séng siéu am dwoc chay dién di SDS-PAGE 12,5% va
kiém tra song song bang nhudm Coomassie Brilliant Blue G-250 (Hinh 3A) va Western Blotting v&i khang thé
chdng dudi His (Hinh 3B). Két qua kiém tra sau dién di cho kich thwéc khodng 65 kDa, 56 kDa, 21 kDa, 108 kDa,
62 kDa, 76 kDA, 31 kDa twong trng v&i kich thwéc cla protein cliia Fluc, Nluc, Cluc, CPA - Nluc, NPB1 - Nluc,
CPA - Cluc, NPB1 - Cluc.
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Hinh 3. Két qua dién di SDS-PAGE protein biéu hién (A) i
va Western Blotting trérc tinh sach (B) véi khang thé chuét don dong chéng 6Histag
M la thang phén t lgng protein

Sau khi biéu hién thanh céng cac protein dung hop ching t6i tién hanh tinh sach protein bang phwong phap sac
ki &i lwc bang Ni Sepharose (GE). Protein muc tiéu d& dwoc thiét k& mang duéi 6His & dau N nén khi di qua cot
sé&c ki HisTrap, protein muc tiéu sé dwoc gir lai trén cot nho ai lwe cla dudi 6His va ion Ni2*. Sau dé rira cot béng
dung dich washing buffer c6 néng dé imidazole 10 mM, nhung protein bam yéu hodc bam khéng dé&c hiéu bi rira
tréi. Cudi cung, nhirng protein bam trén cot sé dwoc thdi gidi bang dung dich elution buffer cé chira ndng do chét

canh tranh cao la imidazole (400 mM).

Protein dung hop thu dwoc sau qué trinh tinh sach dwoc kiém tra béng dién di SDS-PAGE sau d6 dwgc nhudém
véi thuéc nhudém Coomassie Brillian Blue G-250 va ddng thoi kiém tra véi Western Blotting. Két qua cho thay qua
trinh tinh sach d3 loai bé dwgc phan 16n cac protein tap cé trong dich ly giai t& bao. San pham sau tinh sach thu
dwoc chd yéu 13 cac protein dung hop véi cac kich thwéc khoang 65 kDa, 56 kDa, 21 kDa, 108 kDa, 62 kDa, 76
kDA, 31 kDa twong (rng v&i kich thwéc clia protein clia Fluc, Nluc, Cluc, CPA - Nluc, NPB1 - Nluc, CPA - Cluc,
NPB1 - Cluc (Hinh 4). Thém vao dé mirc do tinh sach ciling nhw dinh lwgng protein dung hop sau khi tinh sach
cling dwoc thuc hién 1an lwet badng phan mém imageJ va do Bradford. Két qua cho thdy lwong protein (mg) ciing
nhw mec d6 tinh sach (%) cla Fluc, Nluc, Cluc, CPA - Nluc, NPB1 - Nluc, CPA - Cluc, NPB1 - Cluc 1An lwot 1a
117,17 mg (+ 1,93), 99,4%; 101,28 mg (+ 2,01), 97,5% ; 201,02 mg (+ 2,68), 95,8%; 87,43 mg (+ 2,44), 89,5%;
106,54 mg ( 2,63), 96,4%; 90,28 mg (+ 3,15), 89,4%; 199,23 mg (+ 3,34), 87,3% trong 1 lit dich I&n men. Trong
thi nghiém xay dwng hoat tinh luciferase dwa vao cac phan to twong tac chi can lwgng nhé protein cua cac phan
doan ciing du tién hanh thir nghiém (Matsuyama et al., 2013). Diéu nay cho thay, do tinh sach cuta protein va
lwong protein tinh sach nhw trén ciing dap ¢ng dwoc cho nghién clru tiép theo.
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Hinh 4. Két qua dién di SDS-PAGE protein sau tinh sach (A) va Western Blotting sau tinh sach (B)
M Ia thang phén tir long protein. Cac protein déu duoc biéu hién gén véi trinh tw gém 6 histidine & déu N, nho dé co thé phat
hién protein dung hop béng céch str dung khéng thé chéng dubi 6Histag va gan nhuw khéng cé céc vach protein tap nhiém, diéu
nay déng nghia réng qué trinh tinh sach protein da duoc thuc hién thanh céng.
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T nhitng két qua cla nghién clru trén cho thdy ching t6i d& nhan dong thanh céng doan gen ma hoa cho
protein Fluc, Nluc, Cluc, CPA-Nluc, NPB1-Nluc, CPA-Cluc, NPB1-Cluc véi trinh tw ding 100% v&i trinh tw da téi
wu hoa; cac protein Fluc, Nluc, Cluc, NPB1-Nluc, NPB1-Cluc biéu hién vwot mic trong té& bao cha E. coli BL21
(DE3) (RIL) khi c6 mé&t chat cdm (ng IPTG. Tuy nhién, cac protein CPA-Cluc va CPA-Nluc khong biéu hién vuot
murc trong té bao E. coli BL21 (DE3) (RIL) khi c6 mat chat cdm (rng IPTG. Thém vao dé nhirng protein dung hop
nay ciing da tinh sach thanh céng phuc vu cho th& nghiém xay dwng hoat tinh luciferase cling nhw thir nghiém
thudc trc ché RNA polymerase cta vi-rat cim. Thém vao dé, cho dén nay chwa c6 cong trinh nao coéng bd biéu
hién va tinh sach cac protein dung hgp CPA - Nluc, NPB1 - Nluc, CPA - Cluc, NPB1 - Cluc dé lam mo hinh sang
loc thudc chéng (e ché RNA polymerase cla vi-rut cim.

Loi cam on: Kinh phi thuc hién nghién citu nay dvwoc tai tro boi Trung tam CNSH TP.HCM voi mad s6 DV01/19-20, cdc
vector pHH21-PB1, pHH21-PA, pHH21-LUC sit dung lim vdt liéu nghién civu dirge cung cdp béi Gido sie Kyosuke Nagata,
Pai hoc Tsukuba, Nhat Ban.
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CPA-CLUC, NPB1-CLUC APPROACH TO CONSTRUCT A DRUG
SCREENINGMODEL AGAINST INFLUENZA A VIRUSES
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SUMMARY

Influenza, an infectious disease caused by an influenza A viruses, can be dangerous and is known to cause
outbreaks and increase economic losses. The influenza virus genome is the RNA so the antigen changes very
quickly, to develope a vaccine for influenza A viruses requires a deep understanding of the changing antigenic
properties, a long-period design time, and insufficient protection for immunocompromised patients resulting in
ineffective vaccines. The influenza A virus genome contains 8 single stranded RNA strands encoding 11
proteins. RNA polymerase (PB1, PB2 and PA) of Influenza virus have a high conservation structure through
influenza A, B and C strains. The interaction complex NPB1-CPA is essential for drug design against influenza
virus. In this study, towards the model construction of fast and target NPB1-CPA drug screening, The gene
segments encoding for protein CPA-Nluc, NPB1-Nluc, CPA-Cluc, NPB1-Cluc were cloned into vector pET28a
and expressed the fusion proteins CPA-Nluc, NPB1-Nluc, CPA-Cluc, NPB1-Cluc in Escherichia coli BL21
(DE3) (RIL) at 15°C for 16 hours in the presence of IPTG 0,2 mM. The fusion proteins were purified by Ni
Sepharose (GE). Proteins of pre-purification and post-purification are separated during electrophoresis and
detected by Coomassie Brillian Blue G-250 staining and monoclonal anti-6Histag mouse antibodies. In addition,
the purification level of fusion proteins ranging from 87-96%. These proteins can be applied to luciferase assays
and drug assays.

Keywords: CPA-Nluc, NPBI-Cluc, NPB1-CPA, RNA polymerase, luciferase complementation assay,
influenza virus.

" Author for correspondence: Tel: +84-935255352; E-mail: ntbinh.snn@tphcm.gov.vn
79



