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Abstract: In order to obtain the monoclonal antibody against SH protein of parainfluenza virus 5 (PIVS), the

recombinant expression plasmid pET43a — SH was transformed into BL21 (DE3) plys. The recombinant plasmid

pET43a — SH was induced by IPTG, purified by nickel column 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 5B9, 3G8 and 4E11, were obtained by indirect immunofluorescence method. Their culture

characteristics, antibody secreting activity and subclass were identified. The results showed that the three cell

lines stably secreted monoclonal antibodies for 10 passages, and the IFA titer of cell supernatant was stable, and
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the subtype of secreted monoclonal antibodies was IgG2a. A strain of (5B9) monoclonal antibody mouse ascites

was prepared and purified, which concentration was 4. 26 mg / mL, the purity was not less than 90% , the IFA

titer was not less than 1: 2000, and the monoclonal antibodies showed no cross reaction with common animal

viruses by TFA.
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B2 5% 5 7 ( Parainfluenza virus 5, PIVS)
J& TR BRI AR A TR, R AL A 21 B
(IR B 7 4% RNA, 42K 15246 bp, 1 3 Bi S 541 |
5 R IR 7 AR RS E A3 - N -P/V -
M-F - SH - HN - L - 5 | &K UK g ith 4% A< 52 35 1
(NP) WARALEFI(P) \VEM BEREA (M),
/NBUKHERE I (SH) | MEER - 4 2R (HN) |
RAMEA L), SH & AE e i £ 2 A
W, B TNF — o /- SRy =24,
2018 4, BT R RT - PCR 732 B O F Al
AR DREE R 95 0% 2 VT R R T 1) PIVS Y5 e B
FE PIVS V5 YR IR A v & 020 M A0 2 i 3 o 32 %2
ARG G R, X T A o o DA R Bl U D
AR R TR VS Y PIVS AN B ARSI I &, RT
= PCR J5¥EAN T LI R0 0 7 ik s Aol P 4 05 2%
PEICHUMA AT 1 2 BUAT ] #4245 L ) A 0 o 5 A1
T s R ik . EAME A AN PIVS HE 1 Y HR
SEREBUA (N F 2 ) HEN7, A E N BR PIVS RT -
PCR KA & 41, G PIVS BA 5 ek s ¢
PUAKIMAFA L, iR 7 TF )& PIVS BR 5o BBt AR
5%, WFICR R IR PIVS SH R (A # By
PARE/NRUG , T R 3 BRA 2SR AN, TR
S PIVS Bk, I ANEYE PIVS V5 YA A G s et
BRI BEE T A
1 #Mel5AE*%
1.1 4fa Stk EARR 2054 Vero 4HfE
PIV5/01 #, ¥ i op 6 85 B= 2 & W5 52 BT R 775
pET43a — SH H 41 kT, Hy o [ 54 I 24 W 4% o #)
M 58 JEIE Balb/c MEYE/NERL, WA b 4
RSB B H AR A BRAF]
1.2 FERF| KXW BL21 (DE3) plys I H
bt 4504 /A 7] ;SDS — PAGE #E 5 il 4 18 71 £

H 3 = RAEWF AL R A ; Proterin Marker 1 H
TaKaRa 2% @ ; HAT  FITC A5 ic #4 1L 2E 50/ B 1gG
A7 Sigma 72 F 77 i ; Mouse H. 5 B BT 780 48 5F i
7 & A proteintech 23 F] 7 i ; QuickAntibody —
Mouse 3 W 45 Sy At 57 8 88 e f 38 B AR A PR ]
P2

1.3 EAFk pET43a—SH Wi k3% W EH
JFRL pET43a — SH 0.5 wL #4K 100 wL BI21(DE3)
plys JBZ 5400, PRI T 2 mL AHMHIPER) LB K555
W 37 CIRB IR 12 h, #RA5 R PR, 4% 1: 100
(V/V)HFPT 3 mL LB 555,37 °C,200 r/min
Rige, B3R % 0D =0.6 —0.8,IPTG(0.5 mmol/L)
55,37 °C,200 r/min #5352 h, 1 mLiBSHIHE
W ,12000 r/min, 5.0 1 min, 3 B3, UUIE M 50 -
100 L 10 mmol/L Tris — HCI( pH8. 0) I WCHL (i
NG i LA S A2 ), A5 28 il 45 4
FHI%) 2 xloading buffer,100 °C# 5 min, HL KA
1.4 SHEAZANTHEESN 1 ~2 pLik
R W E] 5 ml AHBBTE LB WA B 5% Bk,
37 CH5 3%, 200 v/min, B B 3% 0 WO L 2 2
1000 mLAH B $ PE LB W 44 85 3% 3+, 37 C,
200 r/min, 7% % OD =0.6 - 0.8, IPTG (0.5 mmol/L)
37 C¥E54 h, 8000 r/min, 55006 min, 3 B, @
] 30 mL 10 mmol/L Tris - HCI( pH 8. 0) I "
B, 7 B R (500 W, 180 WK, BEIR S s, [A] B
55s), HL100 wL #7755 AR, 12000 ©/min, 25
L3 10 min, B 50 pL BiE RS — EP &, LiE 2Bk
HJEUTEEH 50 L 10 mmol/L Tris — HC1( pH 8.0)
VTR . LUK AS I

1.5 SHE4A&Z AWt MHEEFKEERE, 2
pH7.0, H#,%E pH 2 -3, HEEFRKERERE
pH 7.0, H 100 mL 10 mmol/L Tris - HCI(pH 8.0)
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IR, 50 mL 7% 0.5 mol/L S Ak 4M i)
10 mmol/L Tris — HCI( pH 8. 0) ¥ W F- A5 h: .
FERE i, SRR i & SN2 E R 0.5 mol/L, I
B, EFEZ R, H& 0.5 mol/L & 1L 44 1Y
10 mmol/L Tris — HCI( pH 8. 0) IE W VEFE. 43511
£ 15 mmol/L PKME 60 mmol/L WK Y 10 mmol/L
Tris — HC1(pH 8.0) (% 0.5 mol/L &AL ) % i vk
J 43 U4 2 P I, SDS — PAGE Ha, ik 6 I 28 14
4R

1.6 #4Rk Waifb)5r SH 15 Quick-
Antibody — Mouse 3 W 44 7l S5 R BUR A7, 38 i ) i
WUPR S e /N R, B /N B Rl 100 L, BEJS
TERG 14 KA AR R & A A 3 42 o fe i, 24
$E3 W, AlGHT 3 HAAEH 200 L B i 4 g2
—,

1.7 @4 JOW AR T B RE /N B IR 40
P, TG i 5 R R0k 3 K BT E R T 20 mL
BRI, 4 °C T E A5 o U T B KO Y
SP2/0 L, TS i 55 7R 5L 0k 3 W, i BUF B &
PHEEANMIRE A 1 x 10"/ mL,4 CHE &M, ¥
AT SP2/0 40t 521 IR 4,4 CE.L, 1000
r/min, 10 min, FFEF4E LW JFEANMITIETHL,
BT 37 CAREBH,HE 1 min WHIRALZEF A
1 mL 50% PEG , 4k 2R &, 7E 2 min WA 2 mL i
M DMEM, 4 min NIIR A AIMA S A 8 mL &
10% FBS ) DMEM, 4 °C &.>,1000 r/min, 10 min,
A& 10% FBS B DMEM #4238 57, fifl,0. 15
mL/fL, 5L 1 x 10° N4, JA 0.05 mL HAT,
37 °C,5% CO, ¥idt, 10 d J AR 4 i L i
SR FH (B4 A8 6 T i A TR

1.8 4258 40 e i 1%

1.8.1 &AFFEMRFE B PIVS/01 RN BERE
FEWHFE A 1000 TCID,,/mL, 250 B il 40 g 202
1) 96 fL. Vero 4HAEI%E TR , B £L 100 wL, [FHFiA7
IEH MR, B 37 CHiF 96 ~120 h, ARG FH
LR, H 80% 12 TR EEFLINA 100 pL [&5E 30
min, AKX G VE 9B YL G

1.8.2 a4 %% kXA A 1E PIVS/01 fRiE

BEALAE & 41L& A 50 wL AR 3% L3,
B 37 CHREVER 45 min, F PBS MRS S K, Bk
3 min; 2R 5 INA =30 (F BTN R FITC 20 ik
1:200) ,37 C{Z&1FE M 45 min, F PBS VLY S
WK 3 min, B TE & W AUEE T MR, U
TE 5 4 M X BR T S e i HLC R S 9O BRI
B AL IR S PR 9O AE D PR 2% 58 90 A i i 4%
AIARAE o

1.9 Zexig i

1.9.1 £BE®Eeh% % i proteintech 23 Fl Y
Mouse F. 5 BT A4 IV 76 6 7 X791 6 45 BRI 2
AR BT f 22 58 i 4 B35 LA 1 x PBST
1: 1007 B G IAKE S ALHT 50 pl/AL, ¥ 1 x F401
FUIgA + IgM + IgG — HRP Jin AR 5L FLH, 50 pl/
fL, R FRRIRS, 3 LA, EIREE
1 h, FFFEFLNWA, 1 x PBST $EAR 3 ¥k, /K 4% |
1, BE O A B B Wi 1100 IRAJE A
L ,100 pL/fL, ZEHEEGE A 10 ~20 min, BL
TIIAZAERE 100 wl/fL, 25505 i B e ik
B OD,50fH, LA OD s fEL 55 i B4 FLXT I A .28 B Ay B
L,

1.9.2 IFA ztmle  H PBS ¥ 2230 40 7%
SRR REA 1:10,1:20,1:40 ,1: 80 . 1: 160 J5 % 1R
1. 8.2 [MHE A G Iy VL HEA TR I, AT UL %% 21 Ay 57
PEDE N B v A0 88 B2 BV Sy 2% 5 98 A B 17 1Y TFA
B o

1.9.3  fmRaAs el 2% 52 98 4 M Bk {4 S
LR SR 10 A8, 0 SIS 1.5 10 AR 40 b3 1
H1:5 1:10,1:20.,1:40,1: 80 i B, i I8
1. 8. 2[A4E LTI I 5E IFA %, L IFA
BN AR T4 1 AC TFA & 78 o 40 it A 5 e 1)
FERRIE

1.10 203 00 B A By ) & /N BUIE I8 1 Sk
A B H 0.5 mL,7 d J5 &8 T 54452
Jed AL Kok 2 5296 20 BRI B85 R B Oy 2 10° A4~ 4 Jif/
mL, & FUNREST 0.5 mL, /)N BRUSE i B K Bsp i
B K 4 °C 12000 r/min 5.0 10 min, ft 8 b
W, BIARAT BRSO TR
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11,1 A ke st B i e K L
10000 r/min 4 C 0> 10 min, B3, /N E 2%
g, BT UK, HFA R 20 mmol/L PB.3 mol/L
NaCl pH7. 4 ¥ F45 5 mL 4 HiTrap MabSelect 3
A Al ok FAE 10 MR, Y2 1920 mmol/L
PB .3 mol/L NaCl pH 7. 4 ¥ BCRFE SRR B 5 £ )5 b
MG, RSS20 mmol/L PB 3 mol/L
NaCl pH 7. 4 {E W F-#72. 5 mLAY HiTrap MabSelect
FERAiAE AL 10 MAEAFL, A 200 mmol/L H
R, pH 3.0 VIR VEL, WA 58 K, 7 B
A 300 pL TS, BRI S RO AT, RIS AR I 4
53 FH SDS — PAGE i UK ARG I 647 40 BE A I

1112 REMZ  RAEIMIOGR TN E 26
AR5 B e BB AR S

1.11.3 IFA sérmls2  F PBS ¥ 2lifb /a5 i i o
BEHT A B 1:100,1: 200, 1: 500, 1: 1000,
1: 2000 ,1: 4000 Jr i H8 1. 8. 2 [AlE e 98 6y ik vk
AT , AT 5 380 R S5 P 20 S 114 e oo A g 8 ) Sy
TEREHUARR IFA 24T,

1.11.4 45+ H4&al K BPIV3 BVDV IBRV,
BRV .CSFV PPV PRV .PEDV TGEV ,PRRSV PCV2
SEFERRST BIFR B 1000TCID,,/ml, 4R )5 H AP E K
B2 A U AN A Y 96 FLIG R85 F: M, [ s 58 1F
WM, }53% 3 ~4 HIG 7% L5, 80% %
PR 1 52 i, 2R 145 60 PIVS B Tg iR gEA T TFA
gt PR BB RE S

2 BR5HH

2.1 pET43a-SH W% $%3# HU1 mLifFRRIA
TR RS T SDS — PAGE, 455 7F 68 ku Ab T W33k

Al AR ETH(E L),

2.2 EHAEANTEMEMNT HEARMRAEREDN
PRI B R 1 FNTTCVE 43 0 #6147 SDS - PAGE Hy
KRR, pET43a — SH A L2 M fE B
H SRIZEETE T RIR (K 2)

2.3 EaaftsdR  OBRINEAHEEEE AR
W PE AR (15 mmol/L 60 mmol/L) M , 735 5
g, I 1T SDS — PAGE B KA, 45 St 75 K

1 2 3 4 M 5
——
& .~ +—97ku
} +— 66 ku
- b | +— 43 ku
——
]
—
A S BB = 2 .

M. $EH 7 B AR 1. RE X IE(BL21)
2 —4.IPTG #55 (BL21) ;5:0.5 mg/mL BSA;
M. Protein molecular weight Marker;1. No induced control( B21) ;
2 —4.IPTG induced ( BL21) ;5. 0.5 mg/mL BSA;
1 pET43a-SH iES xR
Fig1 The induced expression of pET43a — SH

M. 8 (43 F IR EFRE ;1. 0.5 mg/mL BSA;
2. HFJRA;3. MAE L4 B RT0E
M. Protein molecular weight Marker;1. 0.5 mg/mL BSA;

2. Total bacteria after ultrasound;

3. Ulirasound supernatant; 3. Precipitation after ultrasound.
2 pET43a-SH EHZEBMBAES
Fig 2 Soluble analysis of pET43a — SH recombinant protein

VR A e EEHR B N 60 mmol/ L, F AR5 4l BF 45wy
(1 pET43a — SH T, HREEH 1.7 mg/mL( &1 3) .,
2.4 FzoEamie i G D 3 Bk IFA 2B
PR 22 90 40 ML BR, 3 il w44 T 5B9 . 3G8 | 4E11
(K4),

2.5 RemEamMm Ik

2.5.1 EATEER R Mouse HriFEHLIA
VY 5 R ) BN — R 2 AR A ML A T S
7R 5B9 3G8 \4E11 HEEAR AN 10G2a, FEE A
B Kappa (3£ 1) .
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97 ku —» = e g—
66 ku —»> _— —
43 ku —» w— _—s - =
’ — -
-4 N §- .
-——
~ ks _
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M. BT REbRfE; 1. AR ;29315 mmol/L BRIBRIERK ;
4 -5.60 mmol/L PRMEPEE;6:0.5 mg/mL BSA

M. Protein molecular weight Marker; 1. Original protein; 2. Flow through; 3. 15 mmol/L imidazole elution;

4 -5, 60 mmol/L imidazole elution; 6. 0.5 mg/mL BSA
B3 pET43a-SH EHAZREHIHAL
Fig 3 Purificaiton of pET43a — SH recombinant protein

1. eSS 5BY; 2. Ze3SMANNIbE 3G8 ;3. A AUk 4E11 ;4. TEH 4% 8
Hybridoma cell line 5B9; 2. Hybridoma cell line3G8; 3. Hybridoma cell line 4E11; 4. Normal cell control

B4 ZZBARMRE EE SRR ST

Fig 4 Indirect immunofluorescence analysis of hybridoma cell lines

&1 ELISA ZNESRTEREERITE
Tab 1 Detection of subclasses of McAbs by ELISA

FE S TGl IgG2a IgG2b 1£G3 IgA IeM Kappa Lambda
5B9 0.0593 1.8703 0.0576 0.0816 0.0596 0.1622 1.3882 0.0556
3G8 0.0632 2.1785 0.065 0. 0694 0.0815 0.7162 1.8807 0.1144
4E11 0.0582 1.7814 0.0593 0.0579 0.0556 0. 0609 1.5125 0.0612
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2.5.2 @i b TFA sfhml e L %E,5B9,
3G8 4E11 = BRI A M AP 135 TFA & H 73
H1:20.1:10:1:5,

2.5.3 ML RLAA L OB 2N A AN I bR A A
i IR 10 AR, Zr i R A 1.5 10 fRan i B,
5B9 3G8 4E11 = HRIAR AN M AN EIF IFA 40
YW 1:20 ~1:40 1: 10 1:5 ~1: 10, B @ PE&cLs
2.6 JMEAKGALER ¥ SBY AR IR Y K ES
FeIG A INR T E7K . R A HiTrap MabSelect 5%
LA T X R AL R MR K AT 24k, R AR 20 B AR
F90% (i LR (18 5) .

— e
o «— 70ku

-— <«— S0ku
. Y 40ku

- <« 30ku

- W <— 25ku

1 2 3 M
M. A5 FRRbRE; 1. 5B HEAKHEH: G S ;

2. 5B9 ME/KHERE S PR UEAR ;3. 5B MK A AL itk
M. Protein molecular weight Marker; 1. 5B9 ascites was transfused
after hanging the colum; 2. Cleaning of 5B9 ascites with balanced

solution after hanging column; 3. 5B9 ascites purified eluent

5 SBYFEKANER
Fig 5 Results of 5B9 ascites purification

2.7 EAKEFUREMN E RSN E TR
MR BE e i 4. 256 mg/mL,
2.8 IFA &Ml g 20, 4ifk )5 5B9 Hbt IFA
BN AT IR E] 1:2000( 1 6)
2.9 mREMEAEK SRAZILS M SBY ByTiEtT
IFA Ze 4, B PIV5/01 &% BH X5 BE 41, 5 BPIV3 |
BVDV .IBRV .BRV .CSFV PPV PRV .PEDV TGEV
PRRSV \PCV2 S5 YL 1% 24 M £ b I 1F 8 20 it %o ]
FLBTCRE RS A OB, DR St R A7
3 WitE&%R

RIFURREE 5 AL 1956 4F MR AR B 41 i
B E Lok, G EGE, HATE 96 2 2Bk,

1.5B9 JEK 1:1000 B4 {a;2. 5B9 JEIK 1:2000 Je(a;
3. IEH A X I
1. 5B9 ascites 1: 1000 staining; 2. 5B9 ascites 1:2000 staining;

3. Normal cell control

6 5B9 /KK IFA ilE
Fig 6 Determination of IFA titer of 5SB9 ascites

PIVS B EVE B, nlER g N R g A
e INBEA KBRS 2 Rl £ 0, PIVS Al @ A 0
WA IR AR AE S RSN W) PR AE 3G, B R i BLBH 8 1Y)
R EERN 2N N7 23 S N B N R S R 185
PN BN U N L N o AL RE
FHA: Pyt it o0 o P S DR 2 I 400 (AR
MR AL ) (B EESE R PIVS ¥5 Gy 32 20k
VRO BRATR A RT - PCR J gk 47 R e 40) i o1,
I AT LR IR B 00 B IR 45 B o e B e T iR A g
PEATHS . ST EN MG PIVS PR TT REHTIR [t )
PR, FF IR SRR 14338 ]

FIAT, 5 F ELISA (IFA 55075/ Ry 2 3 96 4t i
FHVERI T . M LA ELISA LT &, IFA 7T
2 5 R GR FE AT RN, BE K AT R R ] PIVS SH
TR RARBUIR A, AT 3k R FH 2235 1 2R 1 T
REATAE B9 38 U IR G2 , AG 0] B 1) B 4, 4% SR 00 1.
WATEE . AR IR AT I 2RA R 4lifk PIVS SH
B, H 5 O 2 G /N SR FH LB S e 5
TERE 3 BSR4 Ik | £ 1 I K AT TFA
A AT F] 1: 2000, 5 BPIV3 25888 4= WG TR TG
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XN, F—TF R PIVS i2WHRH] (40 IFA ¥
W3R &) B 355 T W) e A
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