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Abstract: In order to obtain the monoclonal antibody against NP protein of Avian influenza virus ( AIV) , the
recombinant expression plasmid pET30a — NP was transformed into BIL21 cells. The recombinant plasmid
pET30a — NP was induced by IPTG, purified and used as immunogen to immunize 8 — week — old female Balb/c
mice, and hybridoma cells were prepared by conventional methods. Three hybridoma cell lines, named 3A6,

2H12 and 5F7, were obtained by ELISA, Western — blot and IFA method. Their culture characteristics, antibody
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secreting activity and subclass were identified. The results showed that the three cell lines stably secreted
monoclonal antibodies for 10 passages, and the subtype of secreted monoclonal antibodies was IgG2b, light chain
type was Kappa. The three strains of monoclonal antibody mouse ascites was prepared and purified, which
concentration were 2. 9, 2.5, 2. 8 mg/mL separately, the purity were not less than 90% , The monoclonal
antibody could react specifically with H7 hemagglutination inhibition test antigen, H5 hemagglutination inhibition
test antigen, HON2 virus, which indicated that the monoclonal antibody had broad spectrum. The monoclonal
antibody had no specific bands with IBDV, REV, IBV, MDV, ALV, AE, ILT, NDV, EDSV, which indicated
that the specificity was good. The three monoclonal antibodies against NP protein of AIV prepared in this study

had good specificity, conservatism and broad — spectrum. This study layed a material foundation for the

development of AIV diagnostic reagents such as IFA test kit, ELISA test kit in the next step.
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B EYREE (Avian influenza virus, AIV) J& T 1F
R BERE A R 12, FE K 2 el 8 PRI T i
RNA 2, BF— 2% RNA # LA [] i A% 0 A% iR 2 1
BEWIEAAETE, 535 7% 5% & (PBL, PB2 F1
PA) (ML &EZR (HA) B B (NP) | #l &8 & 12 T
(NA) FIFEFREH (M1 FI M2) % 8 Fh&EHE A, LU
& NS1,NS2, M42 HI NSP3 Z ki (',
ALV WAHIARZ 78 S il PR AR R TR 2 1 HA
FUNA HU PR 22 55, 53 18 4> HA JEHY (H1 ~
HI18) A1 11 4~ NA W5 (NI ~ N11)™>' ) Hop
H5N1 H7N9 1 HON2 S5 Reag /e N5, B B %
AL DA O HON2 7Y & 3T 1966
A YDA SR TR AR IR 1 KX 43 B B 1998 A
TEFR [ K A PRUOZR 2505 0 B8 i 200, 53K
B & AR PO N R EOR AT, S i R R
R T H R 2

ALV 16 EIEFH T, 45 5 Kk A 78 S M E 40 (45
R A RIME 5 RS I 7 VA 8 5 4 8 S | Il
WFITE M AW k&N AV &
] 15 245 ML) L 5 DA 250G I ) A0 R 7 2 — | B A XY
JRFERN LG IAFET B R B B AT HA FRPEAE R )
SEMRIEVEA 00 28 26 58 s T F AT S ALV (9 54t ,
BV Y OAE IR TR S, BRSO IA
BEARCT 2R T ALV 55 AE 555 b7 A il 77
PR RS, FIHPT HON2 7 A ATV HA B 53 T 1A
ELAE T ATV kiR 28748 AR 1Y) e Sk e 0

Wi ALV FE0 08T, KBNS R (HA ) Lihs
FIEREF(NA ) AN W R R AR RkER, ]
HHZEE (NP) 7E HI ~ HI8 & N1 ~N11 £/~
YR i 2H 5 7 i AR SY . AT B TR R
FIRRGERIBIFAiL NP A, 45 G2 AR
il A R S P L e BT, Sl ATV A I T 2 B 5 K
WAL 5T S AL 0T BE il
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1.1 e &4 E4A b, L84 MDCK 4
JEL ATV/BI1S &, 34 F v [ 5 1 24 o W 48 i DR AT
pET30a — NP 21 JikiL, ¢ v [ 05 B 24 i M 4 T A
ST ;8 AR Balb/c METE/N R, W B Jb Bt R
& BAR B AE R A BRA ]

1.2 £ERA  RIKWE BL21 1 A bt e a
A\ T)5SDS - PAGE B il #1200 & 0 B H i i 2%
W AR A RS Fl 5 Proterin Marker £ 91 B 1gG -
HRP  — B B M5 3t A i HRP PR BE T L 3
SR DAB W (iR £ TBST I H R 3E 5 A WRHY
AR F] B R 07 R B R IR | &
JE HO WA i BEA HR GBI R T 5 R TR R
JNE]PE b HAT  FITC FRic B9 1225070 B 186G R
Sigma 23 Al it ; Quick Antibody — Mouse 3 W 44 5]
R AU e G R AR A B F

1.3 E4Jfk pET30a - NP thik 5 &3k HEA
JEORL pET30a — NP # 4L & BL21 [&R2Z 5400, 5
F IB(Amp * ) WAKRE IR, 37 CEEFRIL R, FRAGFh
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T, BRI 2 0D =0.6 ~0.8, A
IPTG (0.5 mmol/L) %5 ,37 °C 200 r/min 55572 h,
U1 mL S A, 12000 t/min B0 1 min, 3
I, UURER 50 WL 10 mmol/L Tris — HCI( pH8. 0) ¥
WRES, A S 22 MR S5 B 2 x loading buffer,
100 °C# 5 min,SDS — PAGE HL, 3K

1.4 NP EAZAWAEELN 1 pL Gk
FWNE] 5 mL LB(Amp ) IR IR 37 C 15
Frid o I FR A 2 F) 250 mL LB(Amp*)
WARREFR3EH 37 °C 200 r/min }535 2 0D =0.6 ~
0.8,IPTG (0.5 mmol/L) 16 °Ci% S 3 . 8000 r/min
BP06 min, 37 7, EA 30 mlL 10 mmol/T. Tris - HCI
(pH 8.0) ¥ MR WCHL , 8 75 P 3 (500 W, 180 K, 4
W5 s, B S s), B 100 pL #7 J5 A0 B =),
12000 r/min, & .0> 10 min, B 50 pL FiE £ 5 —
EP &, 1 25 T 5 Ui 50 pl 10 mmol/L
Tris — HCl JE K HL, SDS — PAGE HLJK A

1.5 NP E4&Z A4t 250 mL FRITE
FULTE S, A 20 mL 10 mmol/L Tris ¥ fi#,4 °C
10000 r/min B0 15 min, YEHRTIIEM IR, Jein A
500 wL 10 mmol/L Tris MXAJYLHE, BN 20 mL 2
mmol/L JR & + 10 mL 10 mmol/L Tris {E%2J, 10000
t/min #5015 min, WE B3 PRIRUTIEPIR, JEim
A 500 wL10 mmol/L Tris XZJULHE , FI S ~ 10 mL
8 mmol/L JKZE + 10 mL 10 mmol/L Tris +0.5 g
NaCl, %), #4 2 ~3 min,4 °C 10000 r/min &.0>
10 min, W€ B3, MUTHE S IA 20 mL 10 mmol/L
Tris 7 f# , B 80 L #£47 SDS - PAGE 25 4L As i
1.6 #HHPaiE Haifk)EM NP EHS Quick
Antibody — Mouse 3 W /% 51| &5 1A FRIR 511 by H %
Ji 38 3k R R 2 s TS e /N B, B U R
FP30 wg, FHEAT 3 YRR, B IR Go S5 1 Pl E) B 2
A, 553 RGE 1 A SR L, 43 B I A U e A4 Ak
W, 565 3 R )E 2 JEIE 1A 30 g Ho s SR 5
TPRE1 IR,

1.7 NP E4 % & # ELISA 7k zEr FH
J5 B 2 v EAT ELISA 056, #52 NP Bt i fe £l
Plovie B2 5 103 e FEMT RS . EEZH AR 1 NP afifb /5 vk

FEN 0.5 mg/mL, FAHEEON HiE4T 1: 100 ,1: 200
1:400,1: 800 J% 1: 1600 15 #5 B¢ , LAR & fre A0 5 A
REIE ; RIS K /0N BROPH P I3 R4 743 LU AR B, Aok B
RE/IN LI A A B PEXT B, i B P/N = BH A i 375
OD,,, . H/ MM OD,,, , i, 3K P/N{E, LI
PEXTHE OD,, . H AT F 1.0, H P/N KF 2.1
BTN LA AR R A Ry die AR

1.8 Zif k& ToIEAME T BUSRE / BREY 9
JeL, TG It v B R R 0k 3 WK, B E R T 20 mL
IR0 4 CHCE & o UL T B E A3 Y /N
U B A SP2/0 , TG I 35 R 306 3 W, 1145k
JFEE, AR AR A 1 x 107/mL, 4 C it &
FH o B Rn SP2/0 404 5: 1 IRA,4 °C 1000
r/min 20> 10 min, 58 L8 1 JF 4 MTTTE
FTHE, & T 37 CO/KEH, 18 1 min WITR G LE
TEINA 1 mL 50% PEG, 46 Z21R A, £ 2 min WA
2 mLFi Y DMEM, 4 min P33R & 30 m A 5 &b
8 mL7% 10% FBS f§ DMEM, 4 °C 1000 r/min &.»
10 min, AT 10% FBS By DMEM 55278 2], &l
#7,0.15 mL/AL, %L 1 x 10° N 4Af. HA 0.05 mL
HAT,37 °C 5% CO, 557, 10 d Jm W 4 52 I8 40
SR A ELISA J7 ¥ gEAT A6

1.9 8 # ELISA % & B2 7w Bk mr e
i NP A5 His & M 4 5 6 9l br A,
100 wL/fL,4 CHLBEREbR R B, FHTEIRBESE 3 K,
HFAE (2% AR WIHY ) 35641 ,200 pL/fL,37 CIEE
2 h, JE VR VED 3 I, IMA—BL (457 b
W) . B ME X HR (SP2/0 K5 3R L) LA AN 8
(PBS) |\ FHHXT I ( A I 7% PBS #6i ¢ 1000 %) , 35
9100 wWL/fL,37 CHFE 1 h, J5 VLG 3 K,
FIA PBS Fi B 20000 %5 89 — 46,100 pL/fL,37 <C
BEE 1 h, B S VR VE % 3 R, A A
100 pL/AL, & @I N 10 min 245, & ALINA
50 pL Z OB % ik, WP (450 nm 630 nm)
WGAH , IE SRR R

1,10 Zexfiampeh s

1.10.1 RAREEeEZ HOEWRWRTRE
PehiiAR” AW EE A 2 we/mlL, 100 pl/fL,4 Cid e,
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Ja FURIRE U 3 K, B E A ,200 wL/fL,37 C
PBEE 2 h, G VR ZE 3 K, A —PT (4
Kegt i) L B X B (SP2/0 K5 5% L) ¥
100 wL/fL,37 CHFE 1 h, J5 FHVEREG 3 k. H
PBS i B4 IE 2 40, 100 L/ FL, 43 5 hn AGE 24
(L ,37 CFE 1 h, BUB S PR VR 3 Ik,
TNA AR 100 wL/AfL, & AR R 10 min 24,
FALIMA 50 L &bl 20k, AP K (450 nm,
630 nm) MESGIA , 10 - PR AFEHE

1.10.2 Western — blot # | 3 %, % 40 4 4% 5+ 1
4 KIE J5 1 AIV/BJ1S Bk ALV HS5 30 AY ifi e i i
BepilE ATV H7 WAL M S bt R 20 35
HEAT SDS - PAGE HLUK 4385, )f-4% % PVDF J I ; 3¢
AW 4 °C BT, TBST PRik 3 WKJa , S 4 75 B
(232 R AR 38 S IR 2 h, TBST B3 3 Ik,
FH 1: 10000 B HRP FRiC AEPTR 1gC —HE
IR 2 h, TBST ¥k 3 WK, JHIGR A DAB i (4,
& A7 WA, ¥ IBDV REV,IBV MDV ALV,
AE ILT \NDV EDSV %% W B & 2 i £ B 5
H Western — blot J7 ¥ JE 47 & I, ¥F 4 B BT A9 45
S

1.10.3 TFA %2 % 544k MDCK 41 & T
48 fLARHBEATHEF% , Fr ALK 2 80 % Ao A It He b
AIV/BJ15 585, 15 9% 48 h, #E47 IFA %, LLFH
PEFLZAZ 3SR A0 M 35 % BWE R —$0,37 CIRFE
1 h; Ph FITC FRic #9102 50 /0 B TG 1E 8 =4t
37 CWFE 1 h; Ve A 7E 200 W B T W52
Z5R

L1 # R R KB # & /0 BRUIE i i 4t
WA AT IS0, B 2 0.5 mL,7 d J5 20 5 5
FF P 2% 5 968 200 T, ¥ 2 52 08 AN B vk B O 2% Dy
2 x10°/mL, & H/NREH 0.5 mL, 7 ~10 d
Je BF /N BRI I R R B T M B K, 4 C
12000 r/min &5.0> 10 min, W2 & W, BD 315
B BRI,

.12 BmBEhiEeyagt s Se KIEMKK
L1 10000 r/min 4 °CE.L> 10 min, B E 3, F/NRgE
st UBJE HCE T oK B, T B9 20 mmol/L PB

3 mol/L NaCl pH7. 4 ¥ WV 5 mL 9 HiTrap
MabSelect 3 FI4EALEAIEE 10 AR, FHHA 1)
20 mmol/L PB 3 mol/L NaCl pH7. 4 J& KL 5L
B S A5G EAESS G, EAESERE T2 1Y 20 mmol/L
PB 3 mol/L NaCl pH7. 4 # V-1 2. 5 mL (9 HiTrap
MabSelect 3 Fl4li fb 3 FAE 10 ASHARFL, A 200
mL H &R Wi, pH3. 0 IR VE , I 8E 52 5, 57
BIANA 300 WL 38 15 50, e iR IR A1 BRI AT Bl
1J2H 5 F SDS - PAGE FLUKAG 47 8B BEAG I, R
FHEE A3 O EE TN 2 44k 5 1) B s BT VR B
2 #RE5HH

2.1 pET30a-NP #i% k% B 1 mLi5REREA
HI B IEAT SDS — PAGE, 45 J7E 44 kD 4bn] WLk
A AU/ N E )

M 1 2 3

31kD— -

.
-~
SN

M. A FHARE; 1 AN IR (BI21) ;2 -3 1PTG 5 (BI21)

M Protein molecular weight Marker;1 :No induced control (BL21) ;

2 —=3.IPTG induced ( BL.21)
El1 pET30a-NPiESRIL
Fig 1 The induced expression of pET30a — NP

2.2 EAEAWTEESN BEAMESEN
TRV, K RV 3 AN TTE 230 #E 4T SDS — PAGE
WK, A5 H R pET30a — NP 25 [ 328 I 7E UTIE
o SR IZE AR R T R A (T 2)

2.3 BadiER KFRIAEAMLEHTT SDS -
PAGE HL UK i i, 45 SR W 7R 4% 15 4 B 8 = 1y
pET30a - NPEAH T, W EH 1.8 mg/mL(E 3),
AL T s e
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97 kD—— -
66 kD——

A3 KD— Wy ' 41D
--

M ZE 53T b s 1. BS54 T

M : Protein molecular weight Marker;1 : Total bacteria after ultrasound;

HE R

i |

2 ; Ultrasound supernatant ;3 ; Precipitation after ultrasound

E 2 pET30a-NP EAEEFAMESH
Fig 2 Soluble analysis of pET30a — NP recombinant protein

97k
66 kD

43 kD ——44KkD
31 kD— ad
LN

P 1 B

4

20 kD—E 4

M 5 FRUbRiE ;L. AL RS 5 5% 2. AL B A RE 10 £
M Protein molecular weight Marker;1 :5 fold dilution of
purified protein;2:10 fold dilution of purified protein;

3 pET30a-NP EHEZBM4L
Fig 3 Purificaiton of pET30a — NP recombinant protein

2.4 FemEaM TR Y%A A0 A AL I
U 175 B K35 5% 1 iE I al4% ELISA J57E NP &
I His 25 (AR _EJEFT ELISA PUARKI, 75 &
APEFT T 3 R BE IS 3 WO e X S BE A G 4

MIARVEAT W v e e 3 R EG SR e bk, LT e 3 A%
ELISA FHP: A28 4n ik , 535 i 44 A 3A6 2H12 |

SF1(#£ 1),
®1 RZEAMKE ELISA 547
Tab 1 ELISA analysis of hybridoma cell lines
PERY G NPZE(MIAY ODfH %Xt His 1445 OD {6

3A6 1.033 0.117
2H12 1.025 0.109
5F7 0.991 0.114

2.5 LBty ER AW EE  H ELISA J7
R =R A% 2298 40 i AT B0 45 2R R 3A6
2H12 5F7 HEE A0 1G2b, Rk A B 340k
Kappa(#2),

R2 ELISA ZNERTEHMRELR TR
Tab 2 Detection of subclasses of McAbs by ELISA

Fefh 1gGl TgG2a IgG2b  1gG3  IgA IgM  Kappa Lambda

3A6 0.050 0.031 0.576 0.051 0.059 0.042 0.555 0.056
2H12 0.043 0.047 0.559 0.049 0.041 0.050 0.435 0.062

5F7 0.058 0.039 0.555 0.062 0.055 0.048 0.441 0.061

2.6 IFA K@ BEaak  Hl&m 3 ki
ATV HON2 BRIEGLY) MDCK A& A= R, F= A 4t
P, MR R AR DL Bt (K 4) , S5 REW,
il# 1 3 RGBSR G ATV IURLEEE

A:3A6 FEf B 2HI2 KRG C:5F7 R DX

A :3A6 sample;

B: 2H12 sample; C; 5F7 sample; D; Control

El4 TFA £EBTEHRES R
Fig4 IFA identification of monoclonal antibody specificity
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2.7 MARAER ¥ 3A6 2HI2 SF7 =Rk
S IR A LA B R 8 R S RN B A R OK . R
JH HiTrap MabSelect 5% 1 4 fk 77 3 % R 48 1) 15 7K
BEATAAL , FRAS 41 B AT 90% 1Y 54 5 B e A
(E5),

2.8 JEAKEHURENE RHEINMHOOCE I
DML 3A6 2H12 SF7 BRGTHEE 73000 2.9
2.5.2.8 mg/ml,

2.9  Western — blot &l = #RHHLE H7 ML EEHD
I E  HS I BE 0 a3 Bt S5 HON2 s 75
56 kD 4b kA FE SR (I 6) , 5 IBDV REV
IBV . MDV ALV  AE ILT \NDV  EDSV %5 J5 4% 5
PG I, U R S R AT

55kD

24 kD

M 5T B EARE; B:3A6 7K ;C.2H12 18K ;D587 K
M. Protein molecular weight Marker;B: 3A6 ascites;
C: 2H12 ascites; D: 5F7 ascites
5 BEKAGLER

Fig S Results of ascites purification

M E 5 TR FRE ;A :3A6 5 HT MUEEMENRRISHUR N ; B:3A6 5 H5 LB HIRIG TS RV ; C.3A6 5 HON2 fETE 0 ;
D:2H12 5 H7 IS HHERIH B M E . 2H12 5 H5 LS I 5 F.2HI2 5 HON2 W58 [
G:5F7 5 H7 MBS HE RN s H.5F7 5 HS MBS R ;1.5F7 5 HON2 J6 8 )

M: Protein molecular weight Marker; A: 3A6 reacted with H7 hemagglutination inhibition test antigen;

B: 3A6 reacted with H5 hemagglutination inhibition test antigen;C: 3A6 reacts with HON2 virus;

D: 2HI12 reacted with H7 hemagglutination inhibition test antigen; E: 2HI2 and H5 hemagglutination inhibition test antigen;

F. 2HI12 reacts with HIN2 virus;G; 5F7 reacted with H7 hemagglutination inhibition test antigen;

H: 5F7 reacts with H5 hemagglutination inhibition test antigen;1: SF7 reacts with HON2 virus
E6 HH5EIE AIV Western — blot 4 il 45

Fig 6 Western — blot detection results of monoclonal antibody and influenza viruses of various subtypes

3 W g

BRI S — Rt e, o B A 22
Stk A REH T ST AR SRR A U R
B A AN NS A i e 4 X 8 U R 1V B 4
9 SR 5 e B B S R D
SEAREIREIN DT IR JE N T, ALV O R T,

HA I NA 3 FTER BRI A Ao 2 U A rh R 4%
FEAE S U ER o i PR A T A 3 R A
Dong %5 A0 MR &VATE T 12 BREFXT HA SE
TR A FREREBTIA, IF L T — AR ATV -
H7 $iRB3E S ELISA Jr ik, 55 25 3t (% i 3 300 ] ik
BRI RN 97.52% , Al X 19 5 4550
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FRSHY ATV HT PURAIZHE , Li 28] F K3 4l
1B HTNO ALV VE R i Js il 5 1 S sa e ia, Jf
DB s BEGTURAE A R DB AR TR H7 ATV ()
B REIZHHRA S, 0 ATV AP ARG T 42 1L T —
Pl R J7 10 B T R T AR R T B Y
R AR REAF ST, 2 WS I & T
G (IS B S Tl 2 71 N 7 s s A
AFFERT AIV NP BT 94745 61 =957
BT BB 23 BT, 2 488 3 7K Tk B L 0 P 4 e 1
157 —498aa X BHE 17 /5 WIHL R il 25 . R H KT
FRIB R LifE ALV NP 2 A 325 U 25/,
K ELISA 777 Western blot J7 1% 1 ] 32 40 3 ¢
JEHTVL TR ) 3 MRAL ST AL , ELISA J7 vk i ik
B, 3% FH 2R3 NP 2 FRIAR 2 85 11 His M skt
JE, WEAT 2R ik, A ELISA J7 ik HL &S TFA 7 ik
HE SR B VAT RN, BB B K AT RE LI ATV
NP %EE’J%&UE%%& Mﬁﬁﬁeﬁaﬁéﬂﬂ%LEﬁ%
I AT BB A7 1 58 S0, BRG4GBt i) o 4, 2%
TEWATEE XTI T FA B IFA (B EREST
RIS, ERER A TFA J5 0T DAL i i 1 45 5 B
FRIELR (23R ANIE . ARBIFSE I 45 1 BB 5 NDV |
IBDV %588 WG T ¥ 038 RN, N F — I
ATV 27040 TFA A6 03700 60 ELISA. A6 i € 751
SRR BEE T YR
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