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BIEU HIEN GEN HA5 MA HOA KHANG NGUYEN HEMAGGLUTININ (HA) CUA
VIRUS CUM A/H5N1 TRONG ESCHERICHIA COLI
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TOM TAT

Bénh cim gia cAm gy ra boi virus thé doc luc cao 12 mdt bénh truyén nhiém nguy hidm do c6 toe d6 lay
lan nhanh va ty 1& gy chét cao trong dan gia cAm nhidm bénh. Hién nay, chiing virus cim A/H5N| la ching
virus gdy ra dich bénh chu yéu & nhidu québc gia trén thé gioi, trong d6 c6 Viét Nam. Trong nghién ciru nay,
chiing t6i tién hanh biéu hién toan b gen ka0 ma héa cho khang nguyén HAS5 cia virus cim A/H5N1 trong té
bao E. coli BL21. Gen ha5-0 duoc thiét ké dung hop véi gen ma héa cho protein thioredoxin trong vector
PET22trx ya dudi hai dang 1) Toan b gen ha5-0 trir bo ba m& du va phén tin hiéu tiét; 2) Thay thé doan
doan-peptide ndi giita hai tiéu phin HA1 va HA2 bing mdt doan polylinker (ha5-I-2). Kha ning biéu hién cia
chung tai tb hop E. coli BL.21 mang cdc dong gen #a5-0 va ha5-1-2 dugc khdo sat trong méi trudng LB vai
nhén t6 chon loc ampicillin va chét cam (mg IPTG. Anh huéng cia ndng d6 chit cam tmg IPTG dugc khao sat
& cac gia tri 0; 0,05; 0,1; 0,2; 0,4; 0,6; 0,8; 1; 1,5 va 2 mM. Khanangbleuhlencuacacdongtebaotaltohorp
dugc khao sat & cac nhiét d6 22, 25, 28, 30 va 37°C. Két qua thu dugc cho thiy, protein dung hop TrxHas5-0 va
TrxHa5-1-2 ¢6 kich thu6c khoang 66 kDa da duoc biéu hién tt nhét trong t& bao E. coli dudi sy diéu khlén
ctia 77 lac promoter v&i chit cam tmg IPTG va & nhiét d6 cam tmg la 25°C Protein tai tb hop khong duoc téng
hop khi trong méi truong khéng c6 chat cam tmng IPTG. Tuy nhién, ndng d¢ chit cam img khong anh huong
nhiéu dén mirc do biéu hién gen ciia té bao, protein tai to hop duoc cam img biéu hién t8t ngay & ndng do chét
cam tmg rat thip 14 0,05 mM va ting 1én khong dang ké & cic ndng d§ cao hon. Bén canh d6, protein TrxHa5-
1 -2 cd mic d6 biéu hién va kha ndng tan cao hon so véi protein TrxHa5-0 khi dugc biéu hién & cing diéu
kién nhiét d6 va ham luong chit cam tmg. Ty 1€ tan cta protein TrxHa5-1-2 dat t6i trén 70% protein tong s6
khi dugc biéu hién & nhiét d¢ 25°C. Céu tric gen dung hop nay s& dugc dua vao vector pPICY dé bidu hién gen

trong ndm men P. pastoris nhim nghién ciiu tao vaccine tai t5 hop dua vao ching nim men.

Tir khoa: E. coli BL21, ha5-1, pET22trx, protein tdi %] hop, vaccine

MO PAU

Dich cim hang nam giy ra boi virus cim gia
cAm thé dbc luc cao la bénh truyén nhidm nguy
hiém, téc d6 lay lan nhanh, ty 18 gy chét cao trong
dan gia cAm va c6 kha ning lay lan sang ngudi va
gia sic dan dén tr vong (Bridges et al, 2002,
Simonsen et al., 2000; Thompson et al., 2003). Sé
ngudi tr vong do cac dai dich cim trong lich sir
dwoc wéc tinh 13 cao hon nhidu so véi sé ngudi chét
trong chién tranh thé giéi (Potter, 1998). Tinh tr ndm
2003 dén thang 5 nam 2008, s6 ca nhép vién vi bénh
clim trén toan thé gidi 12 383, trong do6 sb ca tir vong
1a 241, dai da sé dwoc x4c dinh 1a nhiém virus cam
A/H5N1 (http://who.int). Cing v6i d6 1a nhimg thiét
hai to 16n v& kinh té, mot sb6 lén gia cam thudng
xuyén bi tiéu hiy khi c6 dich bénh xuét hién giy anh
hu’o‘ng nghlem trong dén nganh chin nudi va doi
song cia ngudi dan.

Su thay ddi thudng xuyén va manh mé cua cac
khang nguyén bé mit (HA va NA) din dén su thay
dbi vé dgc tinh cuia virus ciim va ddng thoi ciing 1a
nguyén nhan chi yéu gay ra tinh mia vu, mdt trong
nhitmg dic tinh nguy hiém cia dich bénh nay
(Laemmli, 1970; Nayak et al, 1985). Khang
nguyén HA bao gém 2 tiéu phin ni v6i nhau bai
mot doan 6 amino acid. Sy thay dbi v& trinh tu clia
doan amino acid nay din dén su thay dbi vé doc
tinh cua virus (Ross et al., 2000; Saelens et al,
1999). Hau hét vaccine phong cim dang dwoc su
dung 1a vaccine bit hoat dwoc san xuét trén phdi ga,
trong d6 khang nguyén HA dugc chimg t6 la dich
taic dong chu yéu dé tao ra dap tmg midn dich
phong vé (Skehel et al., 2000; Wright et al.,, 2001).
Mic du loai vaccine nay dugc cong nhan 1a toan
dién va hidu qua, nhung doi héi thoi gian san xuét
dai do d6 khong dap ung duoc nhu cdu st dung
vaccine phong clim trén toan thé gigi. Pé dap img
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dugc nhu cdu nay, nhiéu déi trong va phuong thirc
tiép'cz_in khac nhau d3 duoc trién khai thuc hién
(Ghendon et al., 2005; Kistner et al., 2007; Pau et
al., 2001). Vaccine dudi don vi 1a mdt trong nhiing
phuo’ng thire tiép cin mdi, cho phép san xuét dugc
vaccine trong mdt thoi gian ngan va dé ding mo
rong quy mé san xuét. Cac dbi tuong duoc ap dung
nhiéu trong nghién ctru san xuit vaccine dudi don
vi phong cum la té bao con trung (Nwe et al., 2006;
Treanor et al., 2006), té bao thuc vit (Karasev et
al., 2005; Williamson et al., 2005) va t& bao vi sinh
vat (Davis et al., 1983; Deltito et al., 1995; Rong et
al., 2007; Saelens et al., 1999).

Trong nhitng nim gén day, nhiéu loai protein,
enzyme va khang nguyen d3 dwoc biéu hién thanh
cong trong té bao vi sinh vat va nhiéu trong so 36
da dugc ap dung rong réi trong thuc té cude séng
nhu dung lam thuéc, thuyc phim chirc ning..
Khéng nguyén HA cua mdt sb virus cam A nhu,
HON1, H3N2, H7N9 va H5N1 d& dugc nghién ctru
biéu hién trong t& bao vi sinh vat nhu E. coli,
Baculorvirus, nim men P. pastoris va .
cerevisiae (Jabbar et al., 1985; Yi-Ming et al,
2006). Nam 1981, Davis va ddng tic gia da tién
hanh bidu hién khang nguyén HA cua virus ciim
A/HON1 trong E. coli dudi dang dung hop voi
protein B-galactosidase. Protein HA tai t& hop
duoc chiung t6 12 chiua quyét dinh khang nguyén
do dugc nhin biét mién dich boi khéng thé khang
virus cum, tuy nhién mac do biéu hién 13 rat thép
(Davis et al., 1981). Ndm men P. pastoris di duoc
sit dung 1am té bao bidu hién khang nguyén HA
cia mdt s subtype trong nghién ciru cia Yi-Ming
Xu va ddng tac gia ndm 2006. Cac protein HA tai
t6 hop trong nghién ctru d6 dugc nhén biét mién
dich bdi khang thé khang virus cam va dugc coi 1a
dbi tuong tiém ning dé san xut vaccine dudi don
vi phong bénh cum.

Trong céc nghién ciru truéc (Nguyen Phuoc
Hai et al., 2006; Vin Thi Nhu Ngoc et al., 2007),
ching t6i da tach dong va biéu hién thanh céng
timg tiéu phén riéng r& cia khang nguyén HA cua
virus cim A/H5N1 (HAS5-1 va HAS5-2) trong E.
coli. Trong nghién ctru nay, ching t6i tién hanh
biéu hién toan bo khang nguyén HAS trong E. coli
dudi dang HAS5-1-linker-HAS5-2 (trinh ty nbi giira
hai tiéu phén khéng nguyén dugc thay thé bang mét
doan polylinker), ddng thoi tach dong gen va biéu
hién toan b cau triic nguyén ven cia khang nguyén
HAS5-0.
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Chung vi sinh vat: E. coli DH5a [end A1 rec Al
hsd R17 sup E44 gyp A96 thi-1 relAlA lac Ul69
(#80 lacZM15)] duge st dung dé chon dong va nhan
dong gen. Ching E. coli BL21 [F-omp hsd SB
(rBmB) gel dem (DE3) plysS (Caml)] duoc sir dung
Jam t& bao chu cho bidu hién gen.

Plasmid: Plasmid pCR2.1 (Invitrogen) duoc sir
dung lam vector tach dong trong té bao E. coli
DHS5a. Plasmid pET22trx, pET22trxhal va
pET22trxha2 mang gen ha5-1 va ha5-2 do Phong K§
thuat di truyén, Vién Céng nghé sinh hoc thiét ké.
Vector pCRH5 mang gen hal va huyét thanh ga
chira khang thé khang virus cim A/H5N1 do PGS.
TS. Pinh Duy Khang, Phong Vi sinh vét hoc phén
tir, Vién Cong nghé sinh hoc cung cép.

Phwong phap
Ky thudt PCR va tich dong gen

Gen ha5-0 dugc nhan 1én bang RCR véi chu trinh
nhu sau: Bién tinh DNA khuén dién ra & 94°C trong 4
phut, sau d6 thuc hién tiép véi 25 chu ky, mdi chu ky
gdm 3 budc: Bude 1: Bién tinh soi DNA khuén &
94°C trong 1 phit; budc 2: Mdi két cip bd sung véi
doan gen twong dong trén soi khudn & 55°C trong 1
phut; budce 3: Téng hop, kéo dai chudi & 72°C trong 1
phut 30 gidy. Phan img két thuc & 72°C trong 8 phit
va @ miu & 4°C. Khudén DNA 13 dong gen pCRHS
dugc tach tir hé gen virus trong cac nghién ciru trude.
M01 nhén gen do hang Amersham Pharmacia Biotech
tong hop, trong d6 m01 Xudi chira trinh tu cia Necol
(chir gach chan) va mdi nguge ¢6 trinh tr cia HindIll
(chit gach chéan) véi trinh tir nhu sau:

Mbi has5-0f tccatggatgagaaaatagtgcttcttc; Mbi
ha5-0r: taagcttaatgcaaattctgeattg

Cac phuong phap vé sinh hoc phén tir nhu cat,
nbi cac doan gen, bién nap plasmid vao té bao E.
coli, dién di kiém tra san phim trén gel aagarose,
polyacrylamid... duoc tién hanh theo phuong phap
chuén (Sambrook, Russell, 2001).

Thiét ké vector biéu hign

Gen ha3-0 dugc nhan lén tr dong pCRHS bing
cdp m01 ddc hiéu cé chira hai trinh tr cua enzyme
han che Neol va HindIll. San phim PCR dugc nbi
truc tiép vao vector tich dong pCR2.1. Trong
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vector -tach dong, ching t6i tién hanh klém tra va
doc trinh trr gen. Sau d6 gen ha5-0 dugc cht bang
hai enzyme han ché trén va dua vao vector biéu
hién pET22trx dé tao thanh vector pET22trxha5 -0.
Protein thioredoxin mi hoéa tr gen frx gitp cho
protein tai t6 hop biéu hién dn djnh hon va cudn
xoan chinh xdc hon, han ché 15i trong qua trinh
cudén xoan. Plasmid pET22trxha5-0 dugce bién nap
vao té bao E. coli BL21 d& bidu hién gen.

Gen ha5-1-linker-ha5-2 (ha5-1-2) duogc thiét ké
dua trén hai dong gen ha5-1 va haS-2 di thiét ké
trong cac nghién ciru trude. Gen ha5-2 duge cit ra tir
vector pET22trxhaS-2 bing cip enzyme han ché
BamHI va HindIll, ddng thdi, vector pET22trxhas5-1
ciing dugc cit md vong bang chinh cip enzyme han
ché nay. Sau khi tinh ché, cac san pham cit duoc lai
ghép véi nhau va sang loc trong té bao E. coli DH50.
Dong plasmid duge lga chon tiép tuc bién nap vao té
bao E. coli BL21.dé nghién ciru bidu hién.

Biéu hign gen ha5, ha5-1-2

Céc ching E. coli BL21 mang gen ha$, ha5-1-2
dugc nudi cay trong méi truong LBA dén khi ODggp

- dat khoang 0,6 - 1,0. Sau d6, té bao dugc cam ung
bang 1 M IPTG dé kich thich sinh tdng hop protein
tai t5 hop. Sau 4 h nudi cdy trong méi trudng cam
g, té bao duoc thu lai bang ly tdm va dugc hoa lai

bang dém PBS sao cho ODg = 10. Sau d6, t& bao

dugc pha bang dém ph4 miu dé kiém tra protein
tong s6 bang phuong phap dién di SDS-PAGE.
Protein pha tan dugc chuén bj bang cach siéu am
dich té bao bang may siéu-4m dén khi dich tr& nén
trong, khong nhét. Ly tdm 13000 rpm trong 10 phut
dé thu pha protein tan. Cin sau khi ly tim dugc hoa
lai trong dém PBS véi thé tich bang thé tich trudc
khi ly tim va duoc xir Iy bing dém xur Iy mAu.
Protein duoc hda ra tir cén 1a pha protein khong tan.

KET QUA VA THAO LUAN

Thiét ké vector biéu hién gen

Béng phuong phap PCR sir dung cip mdi dic
hiéu, gen ha5-0 d3 dwgc khuéch dai thanh cong tir
DNA khudn la gen ha5 trong vector pCRHS theo
chu trinh nhiét d3 md td & phan vat li€u va phuong
phép. San pham PCR trén gel 12 mot biang dic hiu,
¢6 kich thuéc khoang 1,5 kb ding nhu kich thudc
clia gen ha5-0 theo tinh toan ly thuyét. Két qua giai
trinh tir gen cho thiy, dong gen lua chon c6 trinh t
trong dong 100% voi gen ha5-0 da dugc dang ky
trén Ngan hang gen md s6 AJ867074. Dong gen nay

sau d6 dugc chuyén vao vector biéu hién pET22trx
(két qua khéng trinh bay) va nghién ciru biéu hién
trong té bao E. coli BL21.

Bén canh d6, dong gen ha5-1-2 dugc thiét ké
nhu mé ta trong phin dbi tugng va phuong phap.
Dong plasmid lya chon duge cét kidm tra bang mot
s0 enzyme han ché (Hinh 1). Két qua trén dién di dd
cho thdy cac bang DNA thu dugc c6 kich thudc ding
nhu tinh toan 1y thuyét. Trinh tr DNA xéc dinh dwoc
clia dong gen nay di khing dinh dong plasmld lya
chon mang gen ha5-1-2 mong muén.

Ncol + Hindlli BamHI + Hindlll  Ncol + BamHI

2 3 kb

1 2 3dlcMdc 1 2 3dic 1

Hinh 1. San pham cat kiém tra cac déng plasmid tai t& hop
pCRha5-1-2 trén gel agarose 0,8%. 1 - 3: Céac dong
plasmid sé 1, 2, 3 twong tng; dlc: Bbi chirng 1a vector
pCR2.1; M: Thang DNA chuén 1 kb (Fermentas).

Dong gen thu duoc tiép tuc chuyén sang vector
pET22b(+)trx (két qua khong trinh bay) va nghién
ctru bidu hién trong té bao E. coli BL21.

Biéu hién gen ha5

Céc dong E. coli BL21 t4i t6 hop mang plasmid
pET22trx mang gen haS5-0/pET22trxha5-1-2 dugc
nuéi cay & 37°C qua dém trong 2 ml méi truong LB
¢6 bd xung ampicillin 100 pg/ml (LBA). Té bao sau
d6 duoc cay chuyen sang mdi trudng LBA méi sao
cho mat d6 t& bao ban dau dat OD600 ~ 0,1 va duoc
nudi tiép & cung didu kién cho dén khi ODggo dat
khoang tir 0,5 dén 0,8 (pha log). Protein tai t6 hop
duoc cam tmg biéu hién bang IPTG nong d6 1 mM,
& nhiét d 30°C trong khoang théi gian 13 4 h.
Protein téng s6 thu duoc tir dich chiét t& bao bidu hién
dugc kiém tra trén SDS-PAGE. Két qua duoc trinh
bay trén hinh 2 va 3.

Két qua trén hinh 2 va 3 cho thiy, trén dudong
chay cta cac cac dong t& bio mang plasmid tai to
hop xuét hién mét protein la c6 kich thuéc khoang
66 kDa, tuong duong véi kich thudc dy doan cua
protein HAS dung hop véi thioredoxin theo tinh toan
1y thuyét. Miac d6 tdng hop cta ca HAS5-0 va HAS-1-

: 187



2 ]a khong cao, tuy nhién, HAS-1-2 dugc tong hop
manh hon (chiém 5% protein téng sb) so véi HA5-0
(chiém 1,5% protein tong sb). Trong cic nghién ciu
truéc day (Nguyén Phudc Hai ef al,,
" Nhu Ngoc et al.,
duge bidu hién thanh 2 tidu phén riéng r&8 HAS5-1 va
HAS5-2, mirc d biéu hién cua khang nguyén tang lén
dang ké, chiém tir 15 - 18% protein tong s6 coa té
bao. Do d6, mirc dd biéu hién thp hon cia cac
khang nguyén tai t6 hop trong nghién ctru nay cé thé
mdt phan duge giai thick do kich thuéc 16m hon cla
khang nguyén. Ngoai ra, ty 1€ cao cia ma hiém trong
gen ha$, té bao chi khong nhan biét dugc do d6 dan
dén mirc do biéu hién. Trong nghién ciu clia Deltino
va ddng tac gia (1995) ciing thu dugc két qua biéu
hién rat thip khi dua gen hal-0 vao biéu hién trong
E. coli. Trong nghién ctu nady, khi gen ha5 dugc
bidu hién duéi dang dung hop véi thioredoxin mirc

do biéu hién gen d3 dugc cai thién, dac biét khi doan .

peptide néi hai tiéu phin khang nguyén dugc loai bo.
Cac chung tai t& hop dugc khao sat biéu hién & céc
diéu kién lén men khac nhau nhim thu dugc du
luong khang nguyén cho céc nghién ciru tiép theo.

Téi wu diéu kién biéu hién gen
Nhiét do lén men

Té bao E. coli sinh truéng ti wu & 37°C, tuy
nqhién trong qua trinh biéu hi@n gen, t€ bao E. goli tai
to hop thudng duoc nubdi cay & nhiét do. thap hon

nhiét do nay (Davis et al., 1983; Nguyén Phudc Hai
et al., 2006; Vian Thi Nhu Ngoc ef al., 2007). V€ mat

“nguyén 1y, diu nay dwoc giai thich 1a khi sinh

trudng & nhiét 46 tbi thich protein ngoai lai do dugc
diéu khién boi promotor manh s& dugc tong hop 6 at
mét luong rat 1on trong mot thoi gian ngin. Trong
khi d6, cac thanh phin protein khac tham gia vio céc
cu tric bic cao hon ctia protein lai khéng dugc téng
hop v6i toc d6 twong {mg, do d6 anh huéng dén cdu
trac thir cap cla protein ngoai lai va théng thudng
lam cho protein dugc tong hop ra duéi dang khéng
tan, c6 hoat tinh thap hodc tham chi mét hoat tinh.
Pdng thdi, 37°C 1a nhiét d6 tbi thich cho cac
protease ndi bao hoat déng, do do cac protein ngoai
lai s€ bi phan cat sau khi tdng hop, anh huéng dén
hiéu xuit bidu hién va chit lugng protein.

Trong thi nghiém nay, aé khao sat anh huéng
clia nhigt d6 d6i véi qua trinh téng hop khang
nguyén HAS5-0 va HAS-1-2 tai td hop, ching t6i tién
hanh nudi ciy cam img & c4c nhiét 46 22, 25, 30 va
37°C. Sau 4 h nudi cay cim tng, té bao dugc thu lai
dé kiém tra muc d6 biéu hién va tinh chat clia protein
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tai t& hop. Dich chiét va phén cgn té bao dugc kiém
tra trén SDS-PAGE. Két qué trinh bay trén hinh 4.

Ket qua cho thdy, mirc d6 bleu hién TrxHAS-0
ctia t& bao tang lén khi dugc nudi cly cam img & nhiét
d6 cao hon, & 30°C protein ngoai lai dugc tong hop
nhxeu nhét. Tuy nhién, kha ning tan cia TrxHAS-0 tai
t0 hop lai ting 1én khi nhiét d6 nudi cdy cam tmg
giam. G 22°C, ty 1é tan ctia protein 12 trén 70%, trong
khi d6 ty 18 ndy chi con khoang 50% & 30°C. 3 25°C,
TrxHAS5-0 tai tb hop dugc téng hop & mirc d6 twong
d6i cao véi ty 1€ protein tan khoang 70%.

Thi nghiém tién hanh twong tu di véi dong té
bao mang plasmid pET22trxha5-1-2. Két qua thu
dugc (Hinh 5) cho thdy, protein TrxHAS5-1-2 cling
duoc tong hop tt va c6 ty 18 tan cao & 25°C.

Theo cc nghién ciru cia Davis va dbng tic gia
(1981, 1995), khi dugc biéu hién duéi dang dung
hop véi protein Trp, toan bd protein TprH1-0 duge
tdng hop trong té bao E. coli ton tai & dang khong
tan. Protein nay chi tan mdt phan rit nhé khi dugc
bién tinh trong dung dich dém Tris chira Uré vai
ndng d6 8 M. Trong nghién ciu ndy, protein dung
hop TrxHAS5-0 va TrxHAS5-1-2 dugc tong hop véi ty
Jé tan cao hon nhiéu so v6i cac nghién clru trude
day. Pong thoi, khi doan peptide dung hgp dugc loai
bo, TrxHAS5-1-2 tai t6 hgp cd ty 1€ tan cao hon so
véi TrxHAS5-0.

Nong ap chést cam ieng IPTG

Protein ngoai lai dugc didu khién tdng hop boi
promoter T7 trén vector pET22trx. Promoter ndy
dugc cam L’mg bd su c6 mat cia IPTG trong moi
trudng nudi cdy. Nong d6 chit nay anh hudng dén
mirc d6 biéu hién protein ngoai lai clia té bao, & nong
d6 qua cao n6 gy doc cho té bao, trong khi & nong
d6 qua thép protein ngoai lai thudmg duoc tdng hop
kém. Chung t6i tién hanh khao sat 1én men cac
chiing tai t6 hop & cic ndng d6 IPTG 1 0; 0,05; 0,1;
0,2; 0,4; 0,6; 0,8; 1 va 2 mM vdi nhiét d6 cam ung la
25°C Protem tong s6 dugc kiém tra bang SDS-
PAGE 12,6%. Két qua thu dugc trén hinh 6 cho thay,
khi khong c6 mat IPTG trong méi trudng, TrxHAS-0
va TrxHAS5-1-2 tai t6 hop khéng duoc tong hop
trong té bao. Tuy. nhién, khi méi truéng duge bd
xung IPTG thi nong do chit nay khong anh huéng
nhiéu dén muc d6 tong hop protein ngoai lai, lugng
protein tai t6 hop thu duoc 1a gan tuong duong nhau
& chc nong d6 chat cam mg khéc nhau. Pay la mot
trong nhimg yéu t6 86p phan 1am giam chi phi khi
md rong quy mo biéu hién trong binh tam gidc 16n
hon va trong ndi 1én men.
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TrxHA5-0

Trx

Hinh 2. Protein tdng sé tir cac dong t& bao E. coli BL21
mang plasmid tai t6 hop pET22trxha5-0 trén SDS-PAGE
12,6%. 1 - 6: Cac dong té bao tai td hop; B/c: dong té bao
dbi chirng chi mang vector pET22trx; M: Thang protein
chuén (Fermentas).
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Hinh 3. Protein tdng sb t&r cac dong té bao E. coli BL21
mang plasmid tai t& hop pET22trxha5-1-2 trén SDS-PAGE
12,6%. 1 - 3: Cac dong té bao tai td hep; Dic: dong té bao
@i chirng chi mang vector pET22trx; M: Thang protein
chuan (Fermentas).

plc 22°c 25°C Plc 30°C 37°c
1 2 31 2 3 1 2 3 M 1 2 3 M1 2 31 2 3
TrxHAO
66 kDa
Trx
25 kDa

Hinh 4. Protein tir cac dong té bao E. cofi BL21 mang plasmid tai t hop pET22trxha5-0 dwoc nubi cdy cam (ng & cac nhiét
d6 khac nhau trén SDS-PAGE 12,6%. 1: Protein tdng sb; 2: Protein khong tan; 3: Protein tan; M: Thang protein chuén
(Fermentas). B/c: Dong té bao mang plasmid pET22trx.

Pic 22°C 25°C Plc 30°C 37°C
2 31 2 3

1 2 3 1 2 31 2 3 M 1

Trx HA1-lk-HA2
66 kDa

Hinh 5. Protein tai t& hop tir cac dong té bao E. coli BL21 mang plasmid tai t hop pET22trxha5-1-2 dwoc nudi ciy cam
(ng & cac nhiét o khac nhau trén SDS-PAGE 12,6%. 1: Protein tdng s6; 2: Protein khang tan; 3: protein tan; M: Thang
protein chuan (Fermentas). B/c: Dong té bao mang plasmid pET22trx.
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TrxHAO

Trx

Hinh 6. Protein tng sb tir cac dong té bao E. coli BL21 mang plasmid tai t& hgp pET22trxha5-0 dwoc nudi cay & cac ndng -
d6 chét cam &ng khac nhau trén SDS-PAGE 12,6%. 1 - 9: Nong do chat cam &ng IPTG tuong tng la: 0; 0,05; 0,1; 0,2; 0,4,

0,6; 0,8; 1 va 2 mM. M: Thang protein chuén (Fermentas).

TrxHA1-lk-HA2

Trx

Hinh 7. Protein téng sb tir cac dong té bao E. coli BL21 mang plasmid tai t& hop pET22trxha5-1-2 dugc nudi cdy & cac
ndng do chat cam (ng khac nhau trén SDS-PAGE 12,6%. 1 - 9: Néng d6 chat cam ng IPTG twong rng la: 0; 0,05; 0,1;
0,2; 0,4; 0,6; 0,8; 1 va 2 mM. M: Thang protein chuan (Fermentas).

KET LUAN

Nhu véy, gen ha5 di duge biéu hién thanh cong
trong té bao E. coli BL 21 & dang dung hop véi
thioredoxin va duéi hai thiét ké khac nhau 1a kas-0
va ha5-1-2. Viéc loai bé doan peptide dung hop gitra
hai tiéu phén ciia khéng nguyén HAS gitp cho té bao
ting kha ning biéu hién gen cling nhu lam tang ty 1¢
protein tan dugc téng hop. Két qua nay 1a co s dé
ching tdi tlen hanh thiét ké dwa gen vao bidu hién
trong té bao nam men P. pastoris.

Loi cam on: Bdi bdo duoc thyc hién bang kinh phi
dé tai: “Nghién citu san xudt vaccine tdi t6 hop
phong bénh cim gia cam bang ky thudt biéu hién
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gen md hoa khang nguyén HA cua chung virus cum
A/HSNI Viét Nam trong ndm men Pichia pastoris.”
do Vién Thu y chu tri va Dy dn thuc Quy nghién
ciku Viét Nam - Thuy Pién cdp cho PGS. TS. Truong
Nam Hdi. Dong gen pCRhAS s dyng trong nghién
ctru nay dwoc cung cdp boi PGS. TS. Pinh Duy
Khadng. Céng trinh dwoc thuc hién nho trang thiét bi
ctia Phong thi nghiém trong diém Cong nghé gen,
Vién Cong nghé sinh hoc.
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EXPRESSION OF HA5 GEN CODING FOR HEMAGGLUTININ (HA) ANTIGEN OF
INFLUENZA VIRUS A/H5N1 IN ESCHERICHIA COLI

Do Thi Huyen', Bui Hong Van®, Van Thi Nhu Ngoc!, Truong Van Dung’, Truong Nam Hai" "

!Institute of Biotechnology
“Institute of Veterinary Research
*Natural Science University, Hanoi

SUMMARY

Influenza virus is a highly contagious and acute respiratory disease with a high degree of morbidity and
mortality. The highly pathogen subtype of H5N1 is curtently circulating throughout many countries in the
world. In this research, we studied on expression of the 4a5-0 gene coding for hemagglutinin of avian
influenza A/HSN1 in E. coli BL21 cell. The ha5-0 gene was fused with #rx gene coding for Thioredoxin in
pET22trx and was constructed in two different forms: 1) The whole native 4a5-0 gene except codon ATG and
signal peptide; 2) Replaced the cleavage site between HA1 and HA2 by the artificial polylinker (ha5-1-2). The
expression of recombinant strains habouring gene ha5-0 or ha5-1-2 was studied in LB medium with the
addition of ampicillin and IPTG. The effects of concentration of induction factor IPTG (0; 0,05; 0,1; 0,2; 0.4;
0,6; 0,8; 1; 1,5 and 2 mM) and temperature (22, 25, 28, 30, and 37°C) were investigated. The obtained results
have showed that, the fusion protein of TrxHa5-0 and TrxHa5-1-2 with the molecular mass of 66 kDa were
synthesized successfully in E. coli BL21 cells at 25°C with the regulation of T7 promoter which is induced by
IPTG. These recombinant proteins were not observed when IPTG was not added into the medium and it was
synthesized when IPTG was added even with a very low concentration (0.05 mM). However, the expression
level was not increased linearly with the increasing of concentration of IPTG. Interestingly, TrxHa5-1-2 was
expressed at the higher leve] and higher proportion of soluble form in compare with TrxHa5-0. The solubility
of TrxHa5-1-2 was over 70% as expressing at the temperature of 25°C. This gene construct will be integrated
into the genome of P. pastoris in order to create a sub unit vaccine protect poultry against influenza virus.

Keywords: E. coli BL21, haS-1, pET22-trx, recombinant protein, sub-unit vaccine
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