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TOM TAT

Bénh cam gia cAm thé déc luc cao (HPAI) la mét bénh truyén nhidm nguy hiém c6 téc 4o lay lan rat
nhanh va ty 1¢ gdy chét cao trong dan gia cAm nhidm bénh. Bénh gdy ra bai virus cam type A, thu6c ho
Orthomyxoviridae voi nhiéu subtype khic nhau, Hlen"nay, ngudi ta 4 phét hign duge 16 type HA khac
nhau, trong d6 héu hét cac type déu giy bénh cho gia cAm va c6 thé gay bénh cho ngudi. Chiing t5i dang
nghién ctru tao vaccine tai t6 hqp dua trén khé.ng nguyen HA ciia virus HSN1 dugc biéu hién trong nim
men Pichia pastoris 4é bao vé gia cAm chong lai virus ciim. D¢ tao vaccine, gen ha5-/ khong chira trinh
ty ma hoa cho peptide tin hiéu, ma héa cho tiéu phin HAS-1 ciia khéng nguyén hemagglutin & virus cim
A/H5N1 44 duge dung hop voi gen trx ma hoa cho thioredoxin cia vi khuin trong vector bidu hién
PET22trx. Sau d6, vector tai té hop nay duge bién nap vao té bao E cofi BL21 dé so bd khio sat kha
ning biéu hién cua gen lai trong 1€ bao E. coli. Ding nhu dy kién, protem dung hop TrxHa5-1 ¢6 kich
thude khoang 57 kDa da duge biéu hién v&i ham lugng 16m trong té bao E. coli dudi sy dlcu khién cita
T7 lac promoter v chit cam tmg IPTG 0.5 mM. Tuy nhién, chi lugng nhé protein tai t8 hop tdn tai duéi
dang tan (10%). O 22, 28, 30, 37°C, lugng protein tai td hop dugc tao ra tu'ong ung dat 78, 110, 126, 142
mg/l sau 4 h nudi cly trong mdi trudmg cam img. Protein tai t6 hop tan nhiéu nhét va c6 ham lugng cao
chiém dén 50% protein téng s6 khi nudi cay chiing t4i td hop & 25°C, con & 30°C, lugng protein tii t&
hop duoc tong hop so voi protein tng sb chi dat khoang 20%. Protein dung hgp nay dd dugc tinh sach
thanh cong bing cét sic ky 4i luc véi His-tag trong dleu kién bién tinh va hdi tinh. HAS-1 i td hop bidu
hién trong vi khuin niy duge nhén biét boi khang thé da ddng khang lai HSN1 trong huyét thanh ga dugc
tiém v&i ching vaccine virus H5N1. Cdu tric gen lai nay s& dugc dua vao vector pPIC9 dé biéu hién gen

trong ndm men 7. pastoris nhim nghién ciru tao vaccine t4i tb hop dua vao ching nAm men.

Tir khéa: E coli BL21, ha5-1, pET22trx, protein tdi 16 hop, vaccine

M3 DAU

Virus cam gia cAm typ A thubc ho
Orthomyxoviridae c6 hé gen gdm 8 phdn doan RNA
m3 hod cho 10 protein. Dya vio céc khang nguyén
b& mat 14 hemagglutinin va neuraminidase ma ngudi
ta dinh ra cac subtype khac nhau. Hién nay, cic nha
khoa hoc d3i phat hién dugc 16 subtype
hemagglutinin ky hiéu tr H1 dén H16. Trong sb
ching thudc cac subtype ndy, ching H5N1 duge
xem |3 chung ddc luc cao d3 tirng giy bénh va gly tir
vong cho ngudi (Fedson, 2005). Theo bdo céo cilia
Th chirc Y t& thé gigi (WHO), tinh tir thdng 12 nam
2003 dén thang 11 nam 2006 trén toan thé gidi cé
258 ngudi méc bénh va trong d6 153 ngudi bj tir
vong do ciim gia cim H5N1. Dong théi, dich cum

gia cAm d4 l1am thiét hai to 1on dén nén kinh t& ma
con sb chinh x4c khéng thé thong ké chi tiét. Didu
déng lo ngai 13 hién nay, virus nay da c6 kha nang
truyén tryre tiép tir gia cAm sang ngudi ma khéng can
phai qua vat thd trung gian ndo khic (Nwe ef al.,
2006). Pé ngan chin sur lay lan virus gilta cac dan
gia cim cling nhir ngén chin gia cAm truyén bénh
cho nguén _phuong phép higu qua nhét 12 tiém ching
cho gia cAm chdng lai virus H5N1 (Nwe at al.,
2006).

Vaccine phong cim H5N1 di duge nghién ctru
bao gbm vaccine dudi don vi (Subunit), vaccine
nhuge dfc (Attenuated), vaccine DNA, vaccine v6
hoat (Inactivated).., Hién nay, vaccine v6 hoat va
vaccine t4i t3 hop c6 vector din truyén (Vector-
based) dang dwgc sir dung rt rong rai trén thi
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trudmg. Cong nghé chi yéu dé tao loai vaccine nay 1a
nudi virus trong phdi ga sau dé vo hoat virus nhimg
gitr lai khdng nguyén HA. Déy la cong nghé doi héi
thiét bi, phong nghién ciru cé 44 an toan cao va ddi
khi khéng nhan dugc lugng lon virus tir phdi ga
ding d& lam vaccine (Lipatov er al., 2004). Theo
tinh toan, lugng protein cia virus ding 1am vaccine
sau khi nudi cay 10 ngdy trong 200 phdi ga thudng
chi dat 20 - 40 mg [Nwe ef al., 2006]. Vi thé, viéc
chudn bi mdt lwgng I6n vaccine vé hoat gip nhidu
kho khin. Mic do hién nay chua ¢é vaccine dudi
don vi ndo chinh thire dugce sir dung dé phong H5N1
trén thj trudmg nhung nhiéu nha khoa hoc trén thé
gidi dd coi day 12 mdt loai vaccine c6 thé thay thé
dugec cho vaccine v0 hoat dang s dung. Khang
nguyén HA ctia virus ciim d8 duge chimg minh 14 ¢é
kha ning gdy ddp Gng mién dich bao h$ (Chen.,
2004; Daly, Mumford., 2001; Justewicz ef al., 1995,
Ross ef al., 2000; Saelens ef al, 1999). Vi thé, cdc
nha khoa hoc d4 tao vaccine dudi don vi bang cich
dua gen ma hoa khang nguyén HA vao bidu hién
trong cac chiing vi khudn, virus khéng giy bénh,
nim men va tham chi ca cly tréng dé thu duec lugng
lém khang nguyén HA diong ldm vaccine. Vaccine
niy c6 uu diém la an toan, qui trinh san xudt lugng
16m don gian, khéng dai hoi trang thiét bi phirc tap va
dt tién (Treanor af al., 2001). Pidu dang chit y 1a
vaccine nay chi tao ra khang thé chdng lai khang
nguyén vé6 ma khéng tao khang thé chong cac loai
protein lghac bén trong virus nhu khang nguyén M,
NS, NP, ... nén ¢6 thé sir dung cac khdng nguyén bén
trong virus dé& phan biét dugce gia cdm nhidm virus va
gia cam dugce tiém vaccine (Nwe ar al., 2006).

Nam 1999, Saelens va déng tic gia ciing d% dira
toan by gen ma hoéa khang nguyén HA cua H3N2
vao biéu hién trong ndm men P. pastoris. Két qua
clia nghién ciru da chi ra ring, khang nguyén HA
duge bidu hién rét thp, tuy nhién khang nguyén tai
td hop nay ciing c6 kha ning bio hd cao (100%).
Nam 2006, Gao va dbng tAc gia mdt l4n nira da
khing dinh vai trd sinh ddp tmg mi&n dich bao ho
clia HA gitp ga chdng lai HSN1. Céc tac gia nay da
dira phan doan gen ma hod khang nguyén HA va tiéu
don vi cia khing nguyén HA (HAS-1, HA2) cua
chiing H5N1 vao biéu hién trong adenovirus. Khang
nguyén HAS-1 v HA tdi td hop cé mirc dd bio hj
100% d3i véi ga thue nghiém. Tuy nhién, mirc 46 an
toan cua vaccine sir dung vector 14 adenovirus dang
ndy vin chua duge xic dinh rd rang. Vi thé, ching
t6i d4 tién hanh tach dong cic gen m# hoa khang
nguyén HAS-1 va dira vao biéu hién trong nim men
P. pastoris. Dé khic phuc viéc bidu hién kém cia
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HA trong P. pastoris, ching t6i dua gen vao vector
pET22b(+) mang doan gen #rx nim ngay sau
promoter T7 va nghién clru kha nang biéu hién cua
gen trong E. coli BL21. Sau d6, doan gen dung hop
frx vi gen md héa cho khang nguyén HAS-1, HA2,
HA dugc dua vao vector biéu hién pPIC9 dé biéu
hi¢n gen lai trong P. pastoris. Trong bai bao nay,
chiing t6i trinh bay viéc tach dong va biéu hién gen
ha5-1 mi hod cho khing nguyén HAS5-1 cia virus
cum H5NI trong E. cok BL21.

VAT LIEU VA PHUONG PHAP
Vit lidu

Ching E. coli DH50 [end Al rec Al hsd RI17
sup E44 gyp A96 thi-1 reldlA lac UI69 (480
lacZM15)] dugce sir dung dé chon dong va nhin dong
gen.

Chiung E. coli BL21 [F-omp hsd SB (rBmB)j gel
dem (DE3) plysS (Caml)] duge sir dung 1am € bao
chil cho biéu hién gen.

Plasmid pCR2.1 do héng Invitrogen san Xuét
dugc sit dung ldm vector tach dong trong té bao E.
coli DH3q.

Plasmid pET22trx (pET22b(+) mang gen mi héda
thioredoxin do Phéng K thuit di truyén, Vién Céng
nghé Sinh hoc thiét k&) duoe sir dung lam vector
biéu hién gen trong té bao E. coli BL21.

Vector pCRHS mang gen ka5 va huyét thanh ga
chira khang thé khang virus cim A/H5N1 do Phong
Vi sinh vit hoc phén tir, Vién Coéng nghé sinh hoc
cung cép.

Phuong phap
Ky thugt PCR va tdch dong gen

Phan tmg 1am bién tinh DNA khuén dién ra &
94°C trong 4 phut, sau d6 duoc tiép theo véi 25 chu
ky, méi chu ky gém 3 budc: Bude 1: Bién tinh sgi
DNA khuén & 94°C trong | phut; budc 2: Mbi két
cip bd sung véi doan gen tuong déng trén soi khudn
& 50°C trong 1 phit; buéc 3: Téng hop, kéo dai
chudi & 72°C trong 1 phiit 30 glay Phan {mg két thize
0 72°C trong 8 phiit va i mau & 4°C. Hai doan mdi
ding d& nhin gen do hiing Amersham Pharmacia
Biotech tdng hop. Mbi xudi ¢6 chira trinh ty ciia Neo
I (chit gach chan) v mdi ngugc ¢6 trinh tr cua
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BamHI (chi gach chin). Trinh tir hai mdi nhu sau:
Mdi has-1f: tttccatgggtgatcagatttgeattggttac;
Mbi ha5- Ir: gggatccgatcttetetetetitgagggct.

Céc phuong phap vé sinh hoc phén tir nhu cit,
nbi cac doan gen, bién nap plasmid vio té bao E.
coli, dién di kidm tra san pham trén gel agarose,
polyacrylamide ... dugc tién hanh theo phuong phép
thudmg quy (Sambrook, Russell, 2001).

Thiét ké vector biéu hign

Gen ha5-1 duge nhan 1én tir dong pCRHS bing
cip mdi dic hidu c6 chira hai trinh ty cia enzyme
han ché Nco I va BamH 1. San phdm PCR drge néi
trre tiép vao vector tach dong pCR2.1. Trong vector
tich dong, chang toi tién hanh kiém tra va doc trinh
tu gen. Sau dé gen Aas-7 duge cat bang hai enzyme
han ché trén va dua vao vector bidu hién pET22trx
@& tao thanh vector pET22trxhaS-1. Protein
thioredoxin m# hoa tir gen frx gitip cho protein tai td
hop bidu hién &n dinh hon va cudn xo#n chinh xac
hon, han ché 18i trong qu4 trinh cudn xofn. Plasmid
pET22trxhas-1 dugce bién nap vao t& bao E. coli
BL21 d& bidu hién gen.

KET QUA VA THAO LUAN

Thiét ké vector biéu hién gen

Hinh 1. Phan tich san phdm PCR trén gel agarose
0,8%. 1: Thang DNA chuén 1 kb (Fermentas); 2: Sdn
phdm PCR nhan gen ha5-1.

Bing phuong phap PCR sir dung cip mdi dic
hiéu, gen ha3-1 ma héa tiéu phin ddu cua khang
nguyén HAS da dugc khuéch dai thanh céng tir ADN
khudn 14 gen ka3 trong vector pCRHS theo chu trinh
nhiét 43 mé ta & phan vat liéu va phuong phap (Hinh

1. San phﬁm PCR trén gel la mdt bang dic hiéu, ¢6
kich thuéc khoang 1 kb ding nhur kich thude clia gen
ha$-1 trén Ngéin hang gen. Gen ha3-7 sau 46 duge
tach dong trong vector pCR2.] va dugc kiém tra
bing gidi trinh tir gen. Trinh tw gen haS-I trong
vector tach dong twong ddng 100% véi gen has-1 da
duge dang ky trén Ngin hang gen ma s6 AJ867074.
Sau khi dua vao vector biéu hién pET22trx, gen has-
! dugc kiém tra bing mét s6 enzyme han ché (két
qua khéng thdéng bao)r Dong plasmid pET22#rx
mang ding gen ka3-1 duge dit tén 1A pET22trxhas-
1. Plasmid t4i t6 hop nay dugc bién nap vao ching
E. coli BL21 @€ biéu hién gen.

Biéu hi¢n gen ha5-1

Céc dong E. coli BL21 téi td hgp mang plasmid
pET22trxha5-1 duge nudi cy & 37°C qua dém trong
2 ml méi truong LBA (mdi truémg LB cé chira 100
pg/ml Ampicillin). Sau do, té bao dugc pha lodng
trong méi truéng LBA mdi sao cho ODgy = 0,1 va
dirge nudi tiép & cung didu kién trong khoang thoi
gian 1,5 h d& ODggnm dat tir 0,5 dén 0,8. Sau d6, mAu
dwoc cam img bing cach bd sung IPTG dén ndng do
cubi ciing 14 1 mM va lac tiép & 30°C trong 4 h.
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Hinh 2. Protein tdng sb tir céc ching t4i t hop E.
coli BL21. 1: Thang protein chuan (Fermentas); 2: E.
coli BL21 mang vector pET22irx; 3-4: E. coli BL21
mang vector pET22trxhab-1

Sau khi nudi cdy cam img, t& bao dugc thu lai va
xir ly @& kidm tra protein téng s cva ching, Két qua
(Hinh 2) cho thdy, HAS-1 dugc bidu hién dudi dang
protein lai véi Trx ¢ kich thude khoang 57 kDa nhu
tinh to4n, Trong didu kién nay, protein t4i t6 hop dugc
biéu hién véi ham lugng kha lém.

Tir nam 1983, Davis va dbng tac gia 44 dua gen
mi hoa khang nguyén HA1-1, HA1 cia chiing virus
ctim HIN1 vao té bao E. coli ¢é tao khing nguyén
HAI-1 va HA1 téi t6 hgp véi muc dich dé nghién
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ctru kha n#ng sinh mién dich cia khing nguyén nay.
Khi biéu hién duéi dang dung hgp véi Trp operon &
diu N, protein dugc biéu hién véi lugng 16n (khodng
10 - 20% protein téng s6). Khang thé khang lai
khang nguyén tai to hgp dugc sinh ra tir djng vat
thye nghiém c6 kha nang nhén biét va lién két tdt voi
protein HA ciia virus da dugc xir Iy bing chét tiy
(detergent), HA trén lop vd virus va cdc manh
protein HA dugc bdc 1§ trén té bao bi nhidm virus
HINI1. Két qua nay di ching to ring HA biéu hién
duéi dang dung hop ¢6 kha ning kich hoat hé mién
dich & d6ng vét sinh ra khang thé nhin biét duge it
nhit mdt s6 quyét dinh khéng nguyén cia HA trén
hat virus. Tir nhilng nhéan dinh ban diu d6, tic gia da
hy vong c6 thé nghién ciru tao vaccine tai td hgp dya
vao ching vi khudn E. coli (Davis et al., 1983). Tuy
nhién, nhimg nghién ciru sdu hon vé& mién dich cia
HA t4i & hop da cho thdy chi khéng thé da dong
khéng lai HA trén v6 virus mdi lién két duge véi
khang nguyén tai t& hop, trong khi d6, khang thé c6
kha nang trung hoa virus duge hé mién dich cia
dong vat sinh ra dé khang lai epitope dic higu trén
HA lai khéng nhén biét dugc khéng nguyén tai t6
hop nay. V1 vy HA1-1 va HA1 tai td hop duoc tao
ra khdng c6 kha ning kich thich hé min dich cia
ddng vét sinh khang thé trung hod virus cfing nhu
khang thé wrc ché ngung két hong chu HI, Didu nay
duoc giai thich 1a do cdu trdc bac ba cha khéng
nguyén tai 16 hop khdng giéng v6i khéng nguyén ty
nhién (Nayak et al, 1985). Thioredoxin 12 mét
protein dugc sir dung nhiéu trong cac thi nghiém
biéu hién gen dang dung hgp vi protein nay cé kha
ning 1am ting mirc d¢ biéu hién protein ngoai lai do
lam ting ty I& protein tdi t& hgp c6 cu triic cudn
xo&n ding, chinh x4c khi dugc tong hop trong té bao
E. coli. Vi viy, v&i muc dich tao duge protein HAS-
1 ¢6 kha nang sinh mién dich tét, ching t6i d4 dung
hgp gen has-1 voi gen trx trong vector pET22trx dé
biéu hién gen trong t& bao E. coli BL21, Gen ha5-1
trong vector duge bidu hién dudi sy didu khién cia
T7 promoter va dugc diéu hoa chit ché bai chit cam
tmg IPTG ¢6 trong moi trudmg,

Céc protein t4i tb hop tao ra dudi dang khéng tan
thudng 14 khong cé hoat tinh va ¢6 cdu tric bic ba
khéng chinh x4c. Vi viy, dé kiém tra so bd chét lugng
cua TrxHa5-1, ching t6i d4 kiém tra lwgng protein tai
td hgp & pha tan va pha khéng tan. Té bao sau khi
nuéi ciy cam img duge hoa vao dém TE c6 chira 0.1
mg/ml lysozyme. Sau khi 1 trong vong 1 gi¥r & 37°C,
mau duoc ldy ra d& siéu 4m va ly tdm. Protein tan
duge thu lai, con protein khéng tan duge hoa trd lai
dém va dimg d& dign di kiém tra. Gel sau khi dién di
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va nhudém vai Commassie blue R250 duge dua vao
mdy VersaDoc Imaging system, Model 4000 (Bio-
Rad, M¥) va diing phin mém Quantity one 4.6.1 dé so
b kiém tra ham lugng protein tai td hop & pha tan va
pha khéng tan. Két qua cho thiy, protein lai TrxHAS-
1 duge tdng hop ra ndm trong pha tan rat it (khoang
10%) va con lat 1a & pha khong tan (Hinh 3).

So vdi cdc nghién ciru trude, khi protein HAS-1
bidu hién dudi dang dung hop voi Trp, protein tai td
hop drgc téng hop ra nm hoin todn & pha khéng
tan. Nhu viy, chiing t8i ¢6 thé hy vong ring protein
HAS5-1 dugc tao ra duédi dang dung hgp véi Trx s€
c6 kha nang sinh mién dich tbt.

kDa
116
66

45
35

TrxHAS5-1

25

18,4

14,4

Hinh 3. Protein tir chiing E. cofi BL21 tai t& hop
mang gen frxha5-1. 1: Protein & pha tan; 2: Protein &
pha khéng tan; 3: Thang protein chuan (Fermentas).

Té6i wu didu ki¢n biéu hién gen

Anh hieong ciia nhi¢t dj lén kha ndng bidu hién
gen has-1

Nhiét d$ 12 mét trong nhitng yéu t& anh huong
1én dén ham lugng va chét lugng protein tai td hop
duge tao ra. Théng thudmg, & 37°C, té bao E. coli
sinh truémg t6t nhit, ddng thai qué trinh sinh téng
hop protein cia chiing difn ra manh m&, vi' vy, khi
biéu hién mot sb gen ¢6 mé b ba twong dong véi mi
b ba trong E. coli, chung chi & tdng hop 0 at mot
lugng rét 1én protein ngoai lai. Song song véi viée
téng hop manh protein, cac protease cling duge téng
hop vé&i lugng 16n. Vi thé, nhitng protein ngoai lai
nhay cdm vd&i qua trinh proteolytic s&€ b] protease
thuy phén nhanh chéng, Trong nhitng truémg hop
nay dé thu duo’c legng 1ém protem ngoai, lai, chiing

cin dwrgc nudi cdy & nhiét d6 thdp hon. Khi protein
t4i t& hop dugce tdng hop véi lugng 16n trong té bio,
céc chaperone v protein tham gia trong hinbk thanh
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clu tric protein khéng ddp tmg du nhu ciu cia
protein tii t3 hgp duge sinh ra nén thudng dén dén
chu triic sai 1éch va khéng ¢6 chire ning, Trong thi
nghiém biéu hién gen ha5-1 trong E. coli, chiing t6i
da khao s4t bidu hién protein & 22, 28, 30 va 37°C.
Nhtr phin mém Quantity one 4.6.1, chung t6i tinh
toan duge & 22, 28, 30 va 37°C, ham lugng protein
HAS-1 t4i & hop duge tong hop twong g véi 78,
110, 126, 142 mg trong 1 1 mdi trudng nuéi cdy. Nhur
viy, ham lugng protein tai t5 hop biéu hign & 30 va
37°C 1a gén twong duong nhau tuy nhién & 37°C,
luo’ng protem tai t6 hop chi dat 9,3% so v6i protein
tbng 56, con & 30°C, protem tai td hop dat 20%
protein tong sé va cao nhit & 25°C, & nh:et dd nay
protein tai to hop dat 50% so véi protein téng s6 va
protein tai td hop nim & pha tan nhiéu hon (két qua
khéng thong bdo). Vi thé, ching t6i chon nhigt 49
25°C dé bidu hién gen trong té bao E. coli BL21,

18,4

14,4

Hinh 4. Protein tng sb tir chling tai t& hop E. coli
BL21 mang vector pET22Trxhai dwgc cdm lng
béng 0,5 mM IPTG & cac nhiét 36 khac nhau. 1-4
Nhigt 6 cam wng twong (ng 22, 28, 30 va 37°C; 5:
Thang protein chuén (Fermentas).

Anh luréng cita ndng a6 IPTG lén khi ndng sinh
thng hop HAS-1

Xéc dinh dwge ndng dd IPTG vira dit dé cam
img tdng hgp protein tai 16 hop 14 mdt trong nhing
budc quan trong trong qué trinh 1én men. Néng d¢
IPTG qué 16n c6 thé s& 1am giam hrong protein tai td
hgp thu duere. V1 vdy, trong thi nghigém ndy ching tbi
kiém tra kha ning sinh tbng hop TrxHaS-1 ciia
chiing tai th hop khi duge nudi céy cdm Ung véi
ndng d6 0,1, 0,5, 1, 1,5 va 2 mM. Két qua cho thdy
khi chiing i t6 hop dugc nuédi cﬁy trong moi trudng
cam tmg ¢6 chira 0,5 mM IPTG, ham lugng protein
t4i t& hop duge téng hop 14 nhiéu nhét (Hinh $).

Hinh 5. Protein tdng s6 tir chiing tai t& hop E. cofi
BL21 mang vector pET22Trxhatl dugc cam ing &
cac ndng d8 IPTG khac nhau. 1-5: Néng d& chét
cam rng IPTG twong (ng 0,1, 0,5, 1, 1,5 va 2 mM.
6: Thang protein chugn (Fermentas).

Tinh ché TrxHa5-1 va nghién ciru khi niing nhin
biét TrxHAS-1 ciia khing thé da dong khang
H5N1

TrxHAS5-1 t4i td hop dugc thiét ké gin thém
mdt doan trinh ty gdm 6 histidine, vi thé protein
tai td hgp dé dang dugc tinh sach bing cot sit ky
ai lyc. Dich té bao thu duge sau khi nudi cdy cam
tng bing IPTG dugc bd sung lyzozyme 1 mg/ml
va i & 37°C trong 1 giv dé pha v& thanh té bao.
Sau d6, ding NaOH 1 M dé diéu chinh mu té bao
da 1y giai dén pH ~10 nhim tao mdi truomg tbi ru
cho qua trinh siéu 4m. Do 90% TrxHAS-1 duge
tbng hop trong E. coli & dang khéng tan (inclusion
body), nen dé protein c6 thé tdn tai trong dung
dich, mau sau khi ly giai duge bb sung thém 5 M
urea d& 1am bién tinh protein. Sau do, tién hanh
siéu 4m miu trén da dén khi thu dugc dich trong
sudt. Protein ndm trong pha tan dugc thu lai bing
ly tdm 10000 vong/ phut trong 10 phuat va dugc
didu chinh dén pH~7 d& tién hanh dua miu lén c5t
sfic ky 4i Iyc. Sau khi rira dé loai bd céc protein
khéng c6 ai lyc hosc 4i lyc yéu véi cdt, protein tai
t5 hop dugc thu theo phén doan bang dém thu miu
khéng chira urea d¢ lam héi tinh protein. Protein
trén mdi phin doan dwgc kidm tra bing dién di
trén gel polyacryamide 12,6% trong didu kién bién
tinh ¢6 SDS. Két qua, protein TrxHa5-1 d3 duge
tinh ché thanh céng. Chiing t4i tién hanh kiém tra
so bd chét lwgng cia khéng nguyén tii td hop
thong qua kha ning lién két khang nguyén tai td
hep véi khang thé da dong & ga khéng lai ching
virus 1am vaccine H5N1 bang phan ang Western
Blot (Hinh 6).
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A

Hinh 6. Phan tich kha naing lién két gitra khang nguyén tai t6 hep v&i khang thé khang viurs H5N1. A: Protein
trén gel polyacrylamide dweec nhugém commassie blue R250; B: Méng duge phi vai khang thé trong huyét
thanh ga khang chiing virus H5N1; C: Mang dwgc phl véi khang thé trong huyét thanh ga sach; 1: Thang
protein chudn (Fermentas); 2: Protein tir chling E. coli BL21 mang pET22trx; 3: Protein TrxHa1 tinh sach.

Quan sat trén mang PVDF (Hinh 6}, trén dudng
chay protein déi chimg tach chiét tir chting vi khudn
E. coli BL21 t4i t& hop khong mang gen ha5-I
chiing tbi thdy khong xudt hién biang cé kich thude
tuong img vai gen TrxHaS-1. Trong khi d6, trén
dudmg chay protein TrxHaS-1 tinh ché thdy xudt
hién bang rit ro nét khi mang dugc phit véi khang
thé tir huyét thanh ga khdng H5N1 va mang pha voi
khéng thé tir huyét thanh ga sach khong thdy xuét
hién bing protein ndy. Piéu d6 chimg té khang
nguyén tai 8 hop TrxHAS-1 duge tdng hop trong
E. coli chita quyét dinh khang nguyén nim trén tiéu
phin HAS-1,

KET LUAN

Gen ha3-1 md hod tiéu phin ddu cta khing
nguyén Hemagglutmme clia virus cum A/HS5N1
phén lap tir miu bénh pham Viét Nam da dugce bidu
hién thanh céng trong té bao E. coli BL21 dudi dang
dung hop véi protein Thioredoxin véi vector
pET22b(+). Protein tai td hep sau khi dugc tinh ché
thanh céng bing sic ky 4i lyc ¢6 kha nﬁng bit cip
diic hidu véi khang thé tw nhién khang virus H5N1,
Nghién ctru néy d4 mé ra co hi cho nhiing nghién
ciru tiép theo vé kha nang sinh mién dich ciia khang
nguyén ti t& hop nay va 1a co s& dé dua chu triic gen
lai vio biu hién trong nim men P. pastoris.

Lb'l cam on: Bai bao dugc thy'c hién bdng kinh phi
dé tgi: “Nghién cibu san xudt vaccine phong bénh
ciim gia cdm bing ching H5NI Viét Nam” do Vign
Thii y chii tri va Due én thuge Qui nghién ciru Viét
Nam - Thuy Dién cdp cho PGS. TS. Truong Nam
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Hai. Cong trink dwoc thuc hi¢gn nho trang thiét bj
cug Phong thi nghiém Trong diém Cong nghé gen,
Vién Cong nghé Sinh hoc.
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EXPRESSION OF HAS5-1 GENE CODING FOR SUBUNIT OF HEMAGGLUTININ (HA)
ANTIGEN OF INFLUENZA VIRUS A/H5N1 IN ESCHERICHIA COLI

Van Thi Nhu Ngoc', Do Thi Huyen', Nguyen Thanh Nhan®, Nguyen Phuoc Hai’, Truong Van Dung?,

Truong Nam Hai"*

'Institute of Biotechnology

*Hanoi University of Science, VNU/
’Kien Giang Teachers’ Training College
‘Institute of Veterinary Research

SUMMARY

Highly pathogenic avian influenza is a transmission disease which spreads rapidly and results in
highly lethal proportion of infected avian. This disease is caused by influenza A virus that belongs to the
family Orthomyxoviridae with several different subtypes. Nowadays, 16 subtypes have been identified;
most of them cause infection in birds and possibly in human. Our aim is to construct an influenza vaccine
for poultry based on recombinant HA derived from influenza virus H5N1. In order to do so, cloned ha5-7
gene coding for a subunit of the strain A/H5N1 influenza virus hemagglutinin (HA), lacking a native
signal peptide was fused to a bacterial gene trx coding for thioredoxin in the expression vector pET22trx.
The novel vector was transformed into E. cof/i BL21 for surveying the expression level of the gene in E.
coli. As expected, recombinant fusion protein TrxHAS-1 of 57 kDa was expressed at high level in E. coli

* Author for correspondence: Tel: 84-4-7562790; Fax: 84-4-7562790; E-mail: tnhai@hn.vnn.vn
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BL21 under the regulation of T7 lac promoter with inducer IPTG 0.5 mM. However, only small amount
of recombinant proteins was soluble (10%). At 22, 28, 30, 37°C, amounts of the HA5-1 synthesized by
recombinant strains reached to 78, 110, 125, 142 mg/l after 4 hours of cultivation in induction medium.
However, protein produced at 25°C had the highest solubility and occupied about 50% of total proteins
and at 30°C, expression level of the recombinant proteins was reduced (about 20% of total protein). The
chimeric protein was successfully purified by his-tag affinity column under denaturizing and re-
denaturation conditions. The TrxHa$-1 expressed in the bacteria was recognized by polyclonal HA
antibodies against H5N1 vaccine strain in the chicken sera.

Keywords: E. coli BL21, ha5-1, pET22-trx, recombinant protein, sub-unit vagcine
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