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Abstract: Objective  The research aimed to construct anti-CD20 minibody containing VL. VH and CH3 and to explore

the best inducing condition of its soluble protein expression. Method The recombinant minibody ¢cDNA was produced by

overlap PCR. A short peptide linker was used to join VL and VH. The human IgG1 hinge region was used to join VH
and CH3. The recombinant minibody gene was subcloned into the expression vector of pET28a and expressed in E. coli
BI21. Result SDS-PAGE and Western blot analysis showed that the recombinant protein was about 41. 88 kDa and the
optimized soluble protein expression condition of minibody was 1. 0 mmol/L IPTG for 24 h at 20°C the inclusion bodies
were found in the precipitation after sonication. The soluble protein minibody was further purified Ni-NTA affinity chro—
matography the yield up to 90.25%  the highly purity recombinant protein was obtained after a series of steps including
inclusion bodies cell lysis denaturation purfication and renaturation. Western blot proved that the recombinant protein
anti-CD20 minibody had immunological reactive ability against rabbit anti-human IgG and can specific binding CD20
antigen. The successful expressed of minibody in the prokaryotic expression system was helpful for the future study of its
biological function and target therapy to the B lymphoid leukemia and B lymphoma.
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1.1
DH5 pUC19. CD20 c¢DNA pDC316-ATF
; BL21. pET28a( +) ; T4 DNA « Pyrobest
DNA Polymerase \DNA marker.Taq TaKaRa ; BioMI-
GA; His GE Healthcare : IgG1 : N
1.2
1.2.1 #44k( minibody) cDNA #445%,
N pET28a VL.VH
CH3 ( 1. pDC316 — ATF  Sal I + EcoR [ 717 bp
5028 bp 2 717 bp +ATOO1 /ATO04 CD20
¢cDNA  VL; 5028 bp ATO002 /ATO0S  AT003 / ATO06 CD20
c¢DNA CD20 c¢DNA VH  CHS3; VL.VH CH33
VL VH VAT001/ATO05 ScFv ScFv ; ScFv
CH3 VATO10/ATO11 1 147 bp Rituximab

minibody  ¢DNA ( CDMN) .
1.2.2 Rk BhoghE

Xba 1 + Hind 11 PCR  (CDMN) pUCI9
T4 DNA DH5« LB( Amp*)
PCR pUCI9-CDMN.
Nde 1T Hind TI pET28a( +) CD20 pUC19-CDMN
T4 DNA . Kan®

pET28a( +) — CDMN.
1.2.3 ZaXHHF AL & SDSPAGE 4547

pET28a( +) — CDMN BL.21 Kan " 37°C
1% 0OD=0.6~1.0 IPTG . 3 2
. IPTG : 0 mmol/L.0.5 mmol/L.1.0 mmol/L.1.5
mmol /L 12h.24 h\36 h :16°C \20°C\25C
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SDS-PAGE . N IPTG
1 PCR
Tablel Primers for the PCR

ATO01 5°-CTAGTCTAGAAGATCTCAAATTGTTCTCTCCCAGTCT3~
ATO02 5’-GGCGGCGGCGGCTCCGGTGGTGGTGGTTCTCAGGTACAACTGCAGCA 3~
ATO03 5’-GCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGAGGGCAGCCCCGAGAACCA3”
ATO04 5-GGAGCCGCCGCCGCCAGAACCACCACCACCAGTACGTTTGATTTCCAGCTT-3"
ATO05 5’-GGTGCTGGGCACGGTGGGCATGTGTGAGTTTTGTCGGAGGCTGCAGAGACGG3~
ATO06 5’-CCCAAGCTTGCATGCTTACTATTTACCCGGAGACAGGGAGA-3”-
ATO10 5°-CTAGTCTAGACATATGCAAATTGTTCTCTCCCAGTCT3~
ATO11 5°-CCCAAGCTTAGATCTTTACTATTTACCCGGAGACAGGGAGA 3~
1.2.4 Zawsiif T g n
200 mL 20 mmol/L Tris-cl( pH =8.0) 174 wg/mL PMSF 13 000
rpm~4°C 6 min ( ) -20C
: PBS 6 000 rpm+20°C .20 min 10 mL+2 mol/L
15 pL TritonX - 100 8 min ~ 10 min 6 000 rpm+4°C 20 min 5 4
mol /L. <6 mol /L \ 8 mol/L 15 pL TritonX - 100
DTT( <1 mmol/L)  4°C .30 h; 6 000 rpm.4°C .20 min 8 mmol /L.
I 4°C 30 h; 6 000 rpm+4°C 20 min
11 4°C 30 h; 6 000 rpm+4°C 20 min 111
4°C 3.5 h; 6 000 rppm~4°C .20 min 1A% 4°C
; 6000 rpm+4°C .20 min \% 4°C 3h
-20C
1.2.5 Western blotting % & % 40% & minibody #J 30 /& 4
99°C 5 min SDS-PAGE 220 V.90 min
PVDF 1 h TBST 3 10 min. IgG1 2h
TBST 3 10 min TMB
2
2.1 Minibody  Overlap PCR
pDC316-ATF 717 bp.5 028 bp cDNA 717 bp N
ATO01 /ATO04 cDNA VL; 5028 bp
ATO002 /ATO05 . AT003 /AT006 cDNA VH.CH3
VL.VH.CH3 3 ( 1) VL.VH VATO01/AT005 ScFv
; ScFv . CH3 ATO10/ATO11 1147 bp
Rituximab ~ ¢DNA( CDMN) minibody( 2).
M VL VL VL VH VH CH3 CH3 M ) 5
2 000
<— minibody
1 000
750
500 bp
250 bp
Minibody 3 4~ fiE X (1 PCR 4% M. DNA marker DL2000; 1. minibody1#; 2. minibody2#
1 VL.VH 1 CH3 EE ¥ & 2 Overlap PCR # 1% minibody

Fig.1 The products of VL. VH and CH3 by PCR amplification Fig.2 The products of minibody by overlap PCR amplification
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Fig.3 Construction of minibody

2.2
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# pET28a( +) T4 Kan”*
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M. DNA marker DL15000;0. pUC19;1-16. pUC19-CDMN 1-16#
E 4 BHikBik#iFE pUC19-CDMN = 4 il
Fig.4 Identification of the recombinant pUC19—-CDMN by DNA fragments electrophoresis
M 1 2 3 4
5 000
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1 000 CDMN
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M. DNA marker DL15000;1. pUCI9—-CDMN 9#;2. pUC19-CDMN 9#/Nde M. DNA marker DL.2000;
I +Bgl 11 ;3. pUC19-CDMN 13#:4. pUC19-CDMN13#/Nde | +Bgl Il 1. pET28a(+)-CDMN 4#/ Xba | +Hind Ill
B 5 pUC19-CDMN Egf] ¥ E B 6 pET28a(+)-CDMN &gl 4&E
Fig.5 Enzyme digestion of the pUC19-CDMN Fig.6 Enzyme digestion of the pET28a(+)-CDMN
2.3
pETZSd( + ) — CDMN IPTG 42 florign HindIII(174)
kDa . IPTG Kan His—-CDMN
1. 0 mmol /L
Ndle(1296)
1. O mmol/L pETZSa(+)—CDMN Xl)Ia(1393)
N JIPTG 6 426 bp
20°C .IPTG 1. 0 mmol /L 24h
( 8 \9) lacl
2.4 7 SEHnkEENRASE
20°C .IPTG 1.0 mmol/L Fig.7 The expression vector harboring gene of minibody
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M. Marker; 0. E.coli 1:i; 1. pET28a(+) 1 1%; 2. K15 pET28a(+)-
CDMN | ¥; 3-5. 16°C 1.0 mmol/L IPTG #5% 12 h .24 h 36 h [ i#;
6-8. 20°C . 1.0 mmol/L IPTG #% 12 h 24 h 36 h I-74; 9-11. 25°C,
1.0 mmol/L IPTG ¥ 12 h .24 h 36 h I3

B8 ARIEE.1.0 mmol/L IPTG FESARMENATREER

#1T 12%SDS-PAGE H ik
Fig.8 12% SDS-PAGE analysis of soluble protein induced at
1.0 mmolL IPTG, different temperature and different time
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M. Marker; 1: pET28a(+) I 2-3. 1.0 mmol/L IPTG ¥ S
24 h 5D .3); 4. Binding Buffer YEIBE W HE 15 (D545, 5-9.
Elution Buffer %t D 2.3 @ &
B 10 R4 12%SDS-PAGE
Fig.10 12% SDS-PAGE analysis of the purified

minibody through Ni* colume

2.5 Western blotting minibody
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M. Marker; 0. E.coli JU¥E; 1. pET28a (+)Vi%E; 2. K75 pET28a(+)—
CDMN¥L¥E; 3-5. 16°C 1.0 mmol/L IPTG #5512 h.24 h 36 h JiL¥E;
6-8. 20°C . 1.0 mmol/L IPTG % 12 h 24 h 36 h it JE; 9-11. 25°C |
1.0 mmol/L IPTG 5% 12 h .24 h 36 h #JiVE
B9 AREIEE.1.0 mmol/L IPTG % 57 [ At ia] ) € 5K ik
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Fig.9 12% SDS-PAGE analysis of inclusion bodies at 1.0 mmol/L.
IPTG, different temperature and different time
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Fig.11 12% SDS-PAGE analysis of minibody after denaturation and renaturation
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A) #lAK 4 E H EE APTREE RGT R A I . a M. Marker; 1. pET28a (+) 3% .0 mmol/L IPTG % % 24 h; 2. pET28« (+)-CDMN L% 0
mmol/L IPTG % S 24 h; 3. pET28a(+)-CDMN ¥ 1.0 mmol/L IPTG ¥ 5 24 h; 4-6. #ifk EHE D . @ . B); b.M. Marker; 1. Jurkat cell
(CD20-); 2. NAMALWA cell (CD20+)
B) 7842 1 A 2R 1 AP R AR TG R K. a. M. Marker; 1. pET28a (+)UL3E .0 mmol/L IPTG #5 % 24 h; 2. pET28a(+)-CDMN VLiE |
0 mmol/L IPTG %55 24 h; 3. pET28a(+)-CDMN JLUE 1.0 mmol/L IPTG ¥55: 24 h; 4-5. EE W EHE M
& 12 Western blotting &l &8 & A M F R MM A F 4
Fig.12 Western blotting analysis to show the specific binding of the minibody protein
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