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BEEWA . LAY ARREEE I H (ZR2018PC027) ; 7R AU & 1141 (2017JHZ007)
EFERE N FRUL, WL, BYEROESE 5L, R GORGT MR B2 BT .
WIEE . EEM,E - mail ; bzshenzq@ 163. com; HIYERI, E - mail ; guanggangqu@ 163. com



drEE 245k 2020 425 H 5 54 B 5 Chinese Journal of Veterinary Drug < 11 -

activity was analyzed. A pair of specific universal primers was designed according to the nanobody sequence by
using software Primer 5.0 and the target sequence fragment was amplified by PCR method. The amplified target
DNA was digested by restriction enzymes and then was cloned into vector pCold — SUMO and pET32a(+) to

generate vhh,,, — pCold — SUMO and vhh,,, — pET32a(+) , respectively. The recombinant plasmid was transformed

cap
into E. coli BL21(DE3) separately. Recombinant bacteria was induced by IPTG,respectively. Expression products
were purified by Ni** affinity chromatography column. These specimens were analyzed by SDS — PAGE. The
purified recombinant nanobody protein was further identified by Western blotting and its antigen binding activity
was analyzed by ELISA method. SDS — PAGE results showed that VHH_, recombinant protein was expressed in
soluble form by vector pCold — SUMO and pET32a(+). Western blotting result indicated that purified VHH,,,

recombinant protein reacted well with 6 x His — Tag. And ELISA result demonstrated that the antigen binding

activity titer of VHH,, — pCold — SUMO was 1: 500 and it was better than that of VHH

- pET32a(+) . This study

cap

provided a basis for the development of novel antibodies for PCV2 detection and treatment.
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F RN R LR G A BRI FERF T, PCV2
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Fig 1 Agarose gel electrophoresis results of PCR products
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W54k E. coli DHS o JB5Z2 % QIHH@ PSR BB
J WAl b B ATL B BB TR 5 4T PCR %87, BH

AL HE PCR =9 L 2 400 bp B HF S5 B
WA (K 2),

M:DL 2000 DNA Marker; Nc: PCR FHExFRE

1 -5 :hh,,, - pCold - SUMO/DHS o T 41T PCR %5 74 ;
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Fig 2 Identification of recombinant bacteria by

PCR method
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M: 7 [ Marker; 1 : Ki% S vhh,,, — pCold — SUMO/BL21 75 15
2. K% S vhh,,, - pCold - SUMO /BL21 A ILIE ;3 : BT vhh,,, -
pCold - SUMO /BI21 #/5 L34 ;4.5 vhh,,, - pCold - SUMO
HFUIE ;5 : K IBT vhh,,, - pET32a(+) /BL21;6 .55 vhh,,, —
pET32a(+)/BI21 #1317 . 5% vhh,,, — pET32a(+) /B121
T UIVE
M: Protein Marker; 1: supernatant after ultrasonication of non —
induced vhh,,,, - pCold —SUMO/BL21;2: precipitation after
ultrasonication of non - induced vhh,,, — pCold - SUMO/BL21;

3: supernatant after ultrasonication of induced vhh,,, — pCold -
SUMO/BI21 ;4 ; precipitation after ultrasonication of induced vhh,,, -

pCold - SUMO/BI21 ;5 : non - induced vhh,,, — pET32a(+)/BL21;

6 supernatant after ultrasonication of induced vhh,

- pET32a(+)

cap
/BL21;7; precipitation after ultrasonication of induced

vhh,,, - pET32a(+)/BL21
B3 mAREHEY VHH,  EHEH
RiLE R SDS - PAGE 4347
Fig3 SDS - PAGE analysis of VHH_,  protein

cap

expressed by different vector
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ARk PR 0 58 b of, 181482 ELISA B0 45 R B
7%, VHH,, - pCold — SUMO 44 >k i & & 41 & [
ELISA %> 1:500, 1fif VHH,,, - pET32a(+) #9K$t
REHE M 1:250(K 7). MHFEREKET
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M. Marker; 1 ; # 7RHE 75 B S 2O U0
LN ey i Y e N - W R 4 = PR = 3
4 -8 EMZEMALIS Y VHHcap 2 H

M: Protein Marker; 1: precipitation after ultrasonication of induced

vhh,,, —pCold - SUMO/BL21;2: supernatant after ultrasonication
of induced vhh,,, — pCold - SUMO/BL21;

3. flow — through of supernatant of cell lysate during loading;

4 -8: VHH,,, recombinant protein after affinity purification
4 VHH,_, —pCold -SUMO HHEER

4k %5 R SDS - PAGE 4347
Fig4 SDS -PAGE analysis of VHH,,, — pCold - SUMO

recombinant protein after purification
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WA 7 O % R N L5 A B i A R
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AL TH AT R, 9KPUARM 4> 7 N
(R R0 L RE S TR % 6 4 0 T B IR G TR U
R 22 057 5 /N R AT 5 [RTERE , 49 DK 70 4 Xo) A 1 i A7
TR AP R et SR TR S PR
i FH A R o A TR ST 1 45 3 O 1 6 T Al ok
PR [ 2 T AR A, R4 04 e S el LA
BB T HE RS 2Rk aES"
RSP U PUIR , AT DA R e il i) R B
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M 2 [ Marker; 1 ; B AR PR 900 TLVE
2; B A PR BRI B0 B
3 HEHMHER G4 - 11 EAZHraifbf5 1 VHH,,, &
M. Protein Marker; 1; precipitation after ultrasonication of

induced vhh

cap

- pET32a(+)/B121;2: supernatant after
ultrasonication of induced vhh,,, — pET32a(+)/BL21;

3. flow — through of supernatant of cell lysate during loading;
4 -11: VHH,,, recombinant protein after affinity purification
5 VHH,, -pET32a(+) EAEH
“iL 45 R SDS - PAGE 3 #f
Fig5 SDS -PAGE analysis of VHH,,, - pET32a(+)

recombinant protein after purification

—=— VHHcap-pCold-SUMO

-+ VHHcap-pET32a

—— VHHcap-pCold-SUMO/BL21 Negative
-« VHHcap-pET32a/BL21 Negative

0D450nm
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10 50 250 500 1000 2000 2500 5000

Dilution rate

7 AREHMAERIEN VHH,,, ELISA KN EE
Fig 7 ELISA titer identification of VHH,,,

expressed by different vector

A5 IR R A R GE X} PCV2 Cap 4550k
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FEIREARIT G K BUAR ELISA LM RO, 4558
IR BEE pCold — SUMO Fil pET32a (+)

1 2 3 4 5 M

ku

120
100

70
150
| 40

25

14

M. B 1 Marker;1: VHH,,, - pET32a(+) E4LE M ;

2:VHH,,, - pCold - SUMO T4 &E 1,

cap
3 -4;VHH,,, - pET32a(+) A ;5 : BIHERF

M prestained Marker;1:VHH,,, — pET32a(+) recombinant nanobody;
2: VHH,,, - pCold — SUMO recombinant nanobody;
3 -4: VHH,,, - pET32a(+) recombinant nanobody;

5: Negtive control
6 VHH, WXHEEHES Western blotting 531
Fig 6 Western blotting analysis of VHH,,

recombinant protein
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E R AR AR, AR ERD] SUMO FR% 5
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FFRGOR BRI R R, K i 5 B
YA RSO - 7 T 9 25 57 R RE S B0 R AR
FABEAANREIE T Rk, Bz &5 Rk
35 22 AP CD133 Kbt ikd #2490k
PUARTF S A BE 3k, 114 JLAE 0 R K 3% 4



- 16 -

P E 252035 2020 4FE 5 H 4B 54 B 5 1

Chinese Journal of Veterinary Drug

Fk THUE A FE Bl AR AL GOR YUK, Rk
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B B R A RE R 1: 500, J5 B2 5 Lk — 25 X
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S YORPUR R T D RE R R
S M 328 R AR S R A A T R A I AN I
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st 2 A ST ) N7 FH WU I A A B B . ARSI 9T B
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