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Expression of avian infectious bronchitis virus HN99 strain
nucleocapsid protein gene in Eco. li and immunological
activity detection of expressed product
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Abstract: PCR product of avian infectious bronchitis virus(IBV) HN99 strain nucleocapsid protein gene was
inserted into E. /i pMAL-p2X expression vector and fused to MBP tag at N-terminus. Then the recombinant plas-
mid pMAL-p2X-N was transformed into E. wli TBI and induced by IPTG. N protein were purified by affinity chro-
matography taking advantage of the affinity of MBP for maltose. These purified N proteins were used to raise poly-
clonal antibody according to classic procedure. SDS-PAGE and Western blot results indicated that MBP-N {usion
protein had been successful expressed. Two kinds of protein appeared after expression, with the molecular weight of
92 ku and 82ku respectively. Purification product of MBP-N f{usion protein cleavage by Factor Xa, MBP tag were
cleaved,and their relative molcular weight was respectively 45 ku and 35 ku. ELLISA confirmed that antiserum to
N protein could react with different strains of IBVs,and was more active when it reacted with its relative strains, In
conclusion, the non-denaturalized N proteins were active and hopeful as a kind of gene engineering antigen for a

group of IBVs diagnosis.
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AL e 7 5B £ (Infectious Bronchitis, IB)
B AR ST %% ( Infectious bronchitis vi-
rus, IBV) 5l B — Fh 38 2t | & B B vk 2 R
. IBVAERKRERERFRERBA R, RK
HHHEEIER RNAY  EHF I RPATE R 6 f
mRNAs(mRNA 1~6)0, IBV R F&H 4 Fiis R
HER-AREQS . JEEAM . EEB N F/)
BEEAGM), NEAMTFRENTFHHRER, 22—
ME9O M EERBEARMBUERRILEARL,
5sEAMW, HREFHBREY . IBV HIFAEE
B MERNEXS  BERORRKERZRR
Ko AR X A [5) B 8] 6 3 7 AT bR B2 LA &5 B
EEHHR EYEIEEERBEEEPRTY. IB
HEAKCH A EFE-ENRBE BN F
YLK FRE RN EERTRARS. AL
LAY IBV AR FEEHE S ERF L AR
H5BVHEERHEMTRARVNEKR. B
ELVEMIR A, IBVHHBEHEBRLFEE
WAFIET ENERASEET R, HEK
BB EE S AR X IBY REKEAA XY,
BA AU XRKEREEN SRR R L
ELISA i &£ W7 1B, BRARA B 0 MR A4
BHY ARFRERNODERIRNEEREXR A
BRFHEERA L X RN, X% 1B #
sHi Sk~ ENRgE. £EIBLTHEY¥EL
WA RFE, SEENIMFEEERMT X
BRI BESE KRR —MESL 0
sk EN A FERR. ATHRAHFR .2
F R TEMMNFX2HEAN, B R IBV
HN99 #kty N EHBET T IRBEFRE S RIE=P
T A R BT TR, LR IBV
B T AR 12 W b D 64 it — 25 BIF 5 R IR R L R B
i,

1 MBSk

1.1 &% #

1.1 ##% ek ZX®ZH4 1BV HN99 # (B
R Ay B ARl KRR SRR IBV H52,
M41. W Bk GRI g # B 4k ) & 1BV BB HEF0 BA 4 i 7
P TR R AR K 2 B8 7% 0% B 0 B2 4R 13 IBV SX B (BR
T E R AR B R i UL R AR B K AR Y
ERF 2 AMFALKRARCENE, RR 2.5 k)W

APEM¥RERN I ERETRTLRIIY L.
1.1.2 314ikit54 4% S M GenBank P EFRM
IBV N ZHF 7 (& %5 . AF352310) , R RI5I &
it 8 {4 Prime Premier 5.0 i&it 1 Xt 3|4 .

L3 % .5 -CGGGATCCATCATGGCAAG-
CAGTAAG-3';

Ts14:5' -CCCAAGCTTTTAAAGTTCAT-
TCTCTCCC-3',

L Tl HE&EAH BamH 1 # Hind [ 8 91
SR EBEYM T RAERAG SR,
L1.3 #4& . 8kAAE REBEK pMAL™-
p2X M H New England Biolabs, United Kingdom
AR KBFE TBl RN KEREN FRE¥E
RESLRFHR4M; & IBV HN99 & N EEMHEH%
A FR pMDI18-T-N A iR g,
1.1.4 223N FMARHEANYBEHBEA
TaKaRa 2 ®]; EH M A M4k ik 7 & pMAL™
Protein Fusion and Purification System M B New
England Biolabs, United Kingdom 7} 7} ; ¥ # 1 %
YE8 (HRP) fRICE £ R 18C MBI MBS
(APYRER (N A RCHM AR P A YR &
FBR2EDNA tRERWAR WA LB P EME
AU TRARAR BAEREREREAEWA LiE
PRI EREY SR BB AR A A ; DNA Mark-
er MEAR Marker BB S BAYBEARAFTRA
A5 AR B 8 B P sl O ek
1.2 1BV HN99 #k N ZEM PCR ¥ MR ¥ W™

¥ & E1 4

IBV HN99 # N-3& B & PCR & Ri & & % 20
pL:7E PCR R & K & A F AL pMD18-T-N
0.1 yL, b FWEI#% 0.8 ul,10X Taq Buffer 2
pLs10 mmol/L ANTP 0. 4 pL. , Tag DNA B 0. 2
pl,ddH,015.7 pl.. REBF H:95 CHZEH S
min; 94 C 45 5,54 C 455,72 °C 2 min, 3 35
W72 ‘CEEAH 10 min,4 CHRKN . B 15 pl. PCR
PH&YT 10 ¢/L FEAEHER P HEITRK, EX
SMTTRIIRUIT&A B8 R W a0 BERE . FIBE R [
Wik F S EW B MR
1.3 HARAHEE pMAL™-p2X-N g1

# N 2 PCR =¥ MRk 8k pMAL™-p2X
43 BamH 1 1 Hind [l XA Y1, Bl W difk 5 16
CHEIR MBEEHRARE pMAL™-p2X-N,
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EETYH L TBl BRZSHM, 178 A Bk,
PEER,NERBER, 51T BamH [ #1 Hind [l
WYL E HEESAMERNEARNE ELBAY
TERAMRARRF.

1.4 EARKN pMAL™-p2X-N EXBHE T 1%

ERFETWEEE

.41 #FAE HEEHNOMEERK pMAL™-
p2X-N ¥ ZRETE £ TBL o, Pk o i He b
F5mL& Amp iy LB kL F E 4,37 C 200
r/minfBBRIE R, FFEWB ODsw X 0.5 B, B 1 mL
EBERNRE SR, BREBMA IPTC EL K
X 0.3 mmol/L,37 CHRHBFERIEFR . HHNEES
JE8 2,4 #16 h BB 1 mL,[&FE TBL K% S xt
1.4.2 AZAFH(FHHEZEH)#H SDS-PAGE &
* Western blot £ & ¥ AR RIBRWENERT 4
°C 5000 r/min B.L> 5 min, WERMEILRE, MAHE
AR 1/10 89 1XSDS ERZ B ER, A 5 min,
5 000 r/min® L[> 5 min, B b #HE# #47 SDS-PAGE,
kTG N THEE.SARRT, —BrHA%
ODRREERE FR-KZBHEABBHA, WERE
ABEARRE: A BB EMRABEBRST
Western blot, ¥ 3¢ ENI A 5 /L IRAGFLH AL &,
A Anti-MBP $T 10 & 8 K5 1 h, B8RS INA LA
APHRic M ¥disk 1gG BERR M 1 h, k&£ =41, &
J5 8 AP-NBT/BCIP 8,

1.5 IBV HN99 %k EAREAMMAL

BRECE AN P PE & AT 200 mL & Amp &

LB WKL FE B P33R, 7 B ODsoo 9 0. 5 B, i
AIPTG ZEREE X 0.3 mol/L,37 CIRZEFIE
F6h, WEBRW,.4 °C 5000 r/min &L 15 min, &
+#,.MMA 10 mL column Buffer @R ILE, —80 C
REVRR 3 W, BABENMHEK.10 000 r/min F.L
20 min, | EH, B E QALK & pMAL™
Protein Fusion and Purification System B #:{E i
BUMTHEEFEHRENEABREOH#ITHL, 2B
B L™=, 3 217 SDS-PAGE il . i
HMSREAMOES, BEAMARBEE T Factor
Xa 30 pL, ZRIEM 8 h Lol B i, WHEHE
#47 SDS-PAGE #&#.

1.6 IBV HN9) (i MARKA SR &S &

# SDS-PAGERBESBHNEMNEQR . Ao X

YEE I TE ODgso 1 ODso B, HITBEEAWKE . B
W KT 0.5 mg/mL BIFE & 0.5 mL, M AF&E

TR FES IR AT B0 4 0w, RS o B
RE2ABRFAZKAR. AW TFREERRE IS
30 d HATE 2 A0 3 WINIR G (o3 4 e 8 5
W ERAERNRABERAZ2ERN . B3I RRHE
BTdRERBROBE, S ELE, —20 CRER
A.
1.7 IBVHN sk HARBEE SR MRAKS KR

IBV ) & f 1

¥R IBV ##R(H52.M41 ., W 1 SX #) 4+
%I SPF AR 7, WE R W, 1 0.1 g/ BiMR
W, MERMBEMR. REHERORER 4 C
5 000 r/min B 30 min, B _E & LA 27 000 r/min B
L2h,FERKBEEEREKXRA 1 mL),KITR
51,8048 IBV iE#ER. AABFRRBESERERN
IBV mERMANEARERENNRE AR
RG2S bR & T B U I 3k AT 38 U B, N
AL HRP #Rig M ¥4 % 1gG, KB AR, EN
OD . BHER6ANEL REHE. REALRRF
SREBUR B AT 2 REE R, DL S/P(S=#
A7 OD. — FA¥EFL ODyso » P=45¥EFAYEFL ODyso —
FA#EFL ODyso ) X ¥ E 4R HE, S/P>0. 268 B, B & 1
HHE R K.

— 1000 bp
~ 750 bp

500 bp

M1 @A FR pMAL™-p2X-N i BamH 1 /Hind 1
DMEEHER
M. DNA #r#t;1.2. ERFRE BamH | (Hind [ TARY =8
Fig. 1 Identification of recombinant plasmid digested by
restriction enzymes (BamH | and Hind 1)
M. DNA Marker DL 2 000;1,2, Products of recombinant plasmid
digested by BumH | and Hind Il
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2.1 EARK pMAL™-p2X-N R EEEHM
B 1 7T A0, A R pMAL™-p2X-N 4BamH |
M Hind [ BN A48 8 6 723 #1 1 230 bp #5447,
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FE R TE K H B vh 8 ik By B 4o e % MR A s

5HMASR -5, HEERRN T SRR, EEE
IE# L HEARB SRS FHIAEE, 5 B 65 FE Rk
BBETMOIE, TURHTRE.
2.2 IBVHNY 4 EEAZEQEANRIEMERE
KGR (B 2) B/RiEREBAREE 94 ku b
X REE - RBEHMEBERREZF, SHEISHENH
AP M2 FREE B9 kw) BT, West-
ern blot M ER B /R, RAETYWEL 92 A1 82 ku
REBER 2 &AW (E 2) M RAKXRHEHET.

P2 EE R pMAL™-p2X-N Rik=#HY
SDS-PAGE Hl Western blot 43+ #7
M. BB M L pMALTM-p2X-N/TB1 Kif %;2~4. 3R
pMAL™-p2X-N/TB1 %S 2,4 M 6 h; 5. TBl kKiES;
6. pMAL™-p2X-N/TB1 % 4 h i) Western blot
Fig.2 SDS-PAGE and Western blot analysis of
product of pMAL™-p2X-N expressed in E, coi! TBI
M. Protein mocular weight marker; 1. pMAL™-p2X-N/TRB1
without induction;2,3.4. pMALT™-p2X-N/TBI1 induced
expression {or 2 hours, 4 hours and 6 hours; 5. TB1 without
induction; 6. Western blot of pMAL™-p2X-N/TB1 induced

expression for 4 hours

2.3 1BV HNY % EEAZEANAH
RIGHBR, BEAREAGLFYEMN 2 &

BEAW. M FHRED ML R 92 M 82 ku, 5§

Western blot 4R —H. ik EWEHAREALH

A -F Factor XafERE.dik=wHis 2 #EH

LA FIRE YK 45 #1035 ka(E 4, 5STHIS

B RV EAEAPHEFERSE U3 kWOEH

IRk .

2.4 IBVHNYY % EBEEAZEASZEAKSAE
IBV ¥k & 1%
HFRERBHRERE R FUAREQNRRE

BB E N 1. 80 pg/ml, Kl IBV i [f &£ #%

WEHR 18 pg/mL, —PIMIERMBERZE K 1 100, 25
MERBERER 1+ 1000, Il H7ME S/P=0. 268, M
RITTUER AN BEEAREHRAZKAR
fENERENKSRBARERYE TR,
MSZEAREAFRORUERE TS bEK
) B2 .

1 2 3 4 M

W 4—94.0ku
. «— 66.2ku

. 4—35.0ku

<= 240ku

3 IBV HN99 thEHBE M M4k
M. BABRE: 1~4. BEHBEE L™
Fig. 3 Purification of recombinant nucleocapsid
protein of IBV HN99

M. Protein mocular weight marker;1—4. Purification product

of recombinant nucleocapsid protein

<4+ 94.0ku
4— 66.2ku

4+ 450ku

<« 35.0ku

<+ 24.0ku

M4 IBV HN9O BREHBE I NMER
M. B AR 1 ~2 N EH S E L™,
LCEMHERML Y
Fig. 4 Cleavage of recombinant nucleocapsid
protein of IBV-HN99
M. Protein mocular weight marker;1— 2. Purification product
of fusion nucleocapsid protein cleavage 3. Purification

product of recombinant nucleocapsid protein
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L REE:

21 FREIBVRAEELISAGERZRAEEME
RN REY (n=3)
Table 1 Results of different IBV strain reacting against

uncleocapsid protein of IBV-HN99 polyclonal antibody

S/P 4
i . B Results of /P is replicted for three times
Antigen
1 2 3
IBV-HN99 B EH
Recombinant nucleocapsid 1. 031 1,029 1.033
protein of IBV-HN99
IBV-HN99 0. 980 0.976 0.972
IBV-H52 0.952 0,963 0. 955
IBV-M41 0. 895 0. 892 0. 888
1BV-W 0. 862 0, 856 0. 860
IBV-SX 0.721 0.718 0,725

3 W B

B4 IBV HN99 #k N RE RN EEMFFI T4,
NEAKNHEXN S FREYN 46 ku, FRRFFFHK
REBERISAMN S TFHEEY 43 ku B F FHR
S HAHATHBEEANET > FREA N 89
ku, 2REERBR AREIEOTHEM S FRE
PR 94 ku kb, Wl — R RHEZEARXT, M HM
IPTG % S0} B 38 on , W 2B 3 At Bl 2 380, i
WEABVEEAXANEZLIEHIESHHNE
Kl BARAIEEHR Western blot REH
AURXRHANFREAFEH R 2 & B2 THRE
2% 92 ku #1182 ku, B 2 ZHHHE ML,
92 ku K& BB R K 89 ku B K, W RER IBV
HNOS Bk N BEE SR A BER T W FHRME R
FrE:82 ku WEBFTRER 92 ku EAKNNBE™Y,
HARIMRRERFBNERNABE . AIBEEN
BEOEZAMERBE AN T AN, t
HEERBRAEAERESRFEAZ RN
P, XMARESHBE"  EERVYSKRE
HERL, FRBHRIBREIATETHREN
pMAL™-p2X, XM EAY AT BRHEA  EEE
HEGTREAK ANRIBK AN EAR
B.MEREHBOEHEB LA Factor Xa H#
HATFREFHERESUR ERXRABEABNNGERS
MEEH, NI K K#E T ELISA 10 & 5
{EE.

FEBRER EEAEN IBYHETES
HEQ.25RBEXTHMREOEH, Ham Rt
BR . BESFEGRAREE THEAKRK R
RN AAEEHNTNRPERERVERY

B R BEICAZ 1, FE BRI P R K B Rk, T B R T
BEAMEANBARRSEELESBTER
B AEBREREPRE AL, KRR REEEX
RINEQ., SBFARETHEALKESE
WA RBCAT R M FESERN. FRBA IBY
HNOY kB EHAEH A= KARH & REHRMN
. BN S AR IBY #RSEXXRME, 5
IBV HN9S (e BB A LR A BHRRBHME TS5
BRI, ARBNLRY, BEREIR
BRWENEATEIRERENDEERN LK
PUR R FF IBV EBR2Hi+.
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