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Preparation and Study on the Activity of Anti B Botulinum Toxin in

the Treatment of Cytoplasmic Antibody
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Abstract: Cloning and expression of botulinum toxin type B light chain protein (BoNT/BL) as antigen, the whole
human single chain antibody (ScFv) with high activity and high specificity was obtained from phage antibody library
I +J Tomlinson, Cross membrane peptide (TAT) preparation of transmembrane single chain antibodies ( TAT —
ScFv) by binding to a small fragment of a biological membrane capable of carrying a foreign protein by PCR,
Connection with carrier ( pET — 28a — PTD ), Construction of anti B type botulinum toxin recombinant antibody
protein containing transmembrane peptide (TAT ), And the expression was induced in E. coli. The purification

process was carried out, and the concentration and purity of the product, the affinity constant and the search of
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biological activity. The TAT — ScFv expression vector was successfully constructed, and the relative molecular weight

of the fusion protein was 32.7 kDa, which was mainly expressed in soluble form, and the purity reached more than

95% . Intracellular neutralizing antibodies against type B botulinum toxin light chain TAT - ScFv affinity constants

for 1.133 + 0.273 x10°L/mol. The mouse neuronal acetylcholine quantitative determination experiments show that

intracellular antibody has better anti toxin activity ,which will lay a solid foundation for the type B botulinum toxin in

the treatment of intracellular antibody development and treatment of botulism.

Key words: transmembrane peptide ( TAT) ; Escherichia coli; expression; protein purification; activity assay;
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1.3 41 B B A %% & G (ScFy) 2 H 5w % &
FAFR A DA L R AT R 41 DNA
AR, PCR 4738 H A3 K BL (ScFv) , 1. 5% Bifig
PHEER B PR AS I PCR 738 AU 455, #2218 DNA. Ji [1]
WA B B A5 R 81, 48 EcoR T il Hind T X))
3 h, ] T4 Ligase fll T4 Ligase Buffer o7 [ 3] [A] ££ XL
DI I A2 R 4 | 16 C i, # it di 40 5k
A (PET - 28a — TAT - ScFv) , ik A 11 2] i
FAF IR Z A5 E. coli IM109 w4 B 0% Aii T LB
Pt b (5 A 50 pg/mL Kan) ,37 “CH5 At
R o NPT Ai BRI I s, 97 R 57
1.4 FHFH(TAT -ScFv) 5 % Z K% PCR
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1 T, terminator 5| ¥ Z4E 5 A W) LA IR w47
I Fr 25
1.5 M Afiik a6 & A (TAT - ScFv) By if 3 & &
00 P LE A 1Y B 2H 3Rk UKL A S AL S5 R AL 2
iR E. coli BI21(DE3) v, M\ KIH 7% ) LB F
B EREALPRZE G 57 1 S vE #2435 T 5 mL LB B 57
K (54 50 wg/mL Kan) ,37 CRERE IR, ICH #%
AT OB SR, A TS S50 IPTG =AW E N
1 mmol/L,30 C#5F:3353.5 h, 10000 r/min Z.0»
10 min, 5 L3, ] PBS(pH 7. 0) BE R A, B A
PRAL 3, JF 85 45 1 2 40 i R 58 42, 4 °C 10000
r/minEL0> 5 min, Y B, BLGEMA PBS(pH 7.0)
H A, AT SDS - PAGE i HRBIE A, LIRSS
T TE ARSI I
1.6 E&kamat
1L6.1 Cui'" &Rh%k&ENMAES AW:
20 mmol/L PBS (pH 7.0),B # :20 mmol/L PBS
20 mmol/L Bkmk ( pH 7.0), C ¥ :20 mmol/L PBS
80 mmol/L Bkt ( pH 7.0),D ¥ :20 mmol/L PBS
200 mmol/L Bk ( pH 7.0) ., #Efh#E4T Cu®* Chela-
ting Sepharose™ Fast Flow 42 @34 241, A i°F
HEHTAELY S DR, 2 mL/min |4 (R 42
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TR BRI, T C ISR R it R M, 152K
ANEET RIS, WA BRI, T D R LAAS 72 1R U U
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1.6.2 rProtein - A FF FA EHT 4L EEG AWK
20 mmol/L PBS (pH 7.0) ,B #:0. 1 mol/L H &R
(pH3.0),C ¥ :1 mol/L Tris (pH 8.0) ,RFH A &
P Protein A FF K3 Cu®* & JB B & R T AR 1Y
80 mmol/LA1 200 mmol/ L BRI B 7% 43 53 AR,
AV LAAH [R] ) T e I R RO R R, T B IR 2
UL, R C ML 1710 34 (0.5 mL C %
HAEBRVEB) 2 5 mL) , &5 A H &R (pH 2.5)
A CBASREVEAE T, T NaN, B4

1.7 FaFmasone  BICH 96 fLik—1~, 4t
5172 B EER B AL 4 CH R, RH mika
B, BB AR, LA R AR R B AL B . Wash
bufferyefix 3 ¥, £:K 3 min, 4T+, #1200 wl 2%
A (AR 1 g, fin PBS 50 mL) 4] 37 °C J )i 2
ho VAR 3 Yo BEALAN 172 B EERBE—HT 100 pL,
B 2 ALAE B PR XS R (200 WL 2% 4-9%) ,37 C J i
2 h, YA 3 WK, =4t 100 pL,37 C i 1 h, Ptk
3. BJE N 100 Wl 0 35k S 15 min, fil
50 L & 1B 2 mol/L H,SO, , BEbR s, HE
it = 2P AT S AR UAR S & Sy S B it
LI, REB SR Al I AEAS I BT R B2, R B 1
BF SeFv ¥k, W ABI AR K, = (n - 1)/2(nAb’
—Ab) THRERE B, o Ab” 1 Ab SRR STl
Ag’ F Ag I 2EEOROGE ) ScFv #EE (mol/L) , n
= Ag/Ag’ . M n=2 i, AR 3 A K, {0 =
4 B, AT RSS2 S Kl ,n =8 B, /] DAAF 3] 1 A4
KA, 48 6 4> K, {EL I 249 11 %0 B e 2% 10 5 F
2o
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TR TR Al NE T RE , BELIET 1 0 2840 BT 4 S AR
FH 98 T 1 240 5t £ T REL ) B, B 3 ik R A
ST N H 2l A5 RSk il & Bt i i A
N MO P MR, B —E IR E
FHo SEBG R IU2H - DC P22 4i i DC it 22 4 g
+ PSSR 1 DC P24 + Bont — B; DC #fi2:
A + Bont — B + IS EHIAEH

2 HBR55MH

2.1 EHJFH (TAT - ScFv) #y 58 E4IFRBR
KL PCR FGORLRUBGEDI 7 W1 28 1. 5% SR WEBEIE
VKI3HT, W] UL 930 bp | B, AT ARG R R AR
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1 EARHM PCRETE
bp M 1 2 3 4

2000

900

1 ~4: JFORLRY ST s M : DNA marker DL2000
2 EARNMANEREE

2.2 K4 (TAT - Scbv) £ 7 P FRIBH M

ARG W) 2 12% SDS - PAGE HiK , K175 Sl
FAYEXS IR, 7224 32. 7 kDa 40 H B — 26 B . R 3571
Sl e E B U RN — 2 KRB H 1Y
HAZRAEERBIEA(E3) .

1 2

3 Mr
B 100kDa

~ 40kDa

1% HE4H 2.5 540 3 . 85 [ i marker
3 RiLk*=YH) SDS - PAGE 43 #f

2.3 B E A (TAT - Scbv) 464t RKik™Y)
ZaREA Cu® A B VRIS , F 2% 80 mmol/L
1200 mmol/L WKMEA B I8A5 21 & 45 %7 (19 H Y 2R
F1,SDS - PAGE HUPK I, H A9 8 11 AT 70
T AN 32.7 kDa, SDS — PAGE R ¥k 4% 515 AR
F(E4), B4em#E4 Cu’ 80 mmol/L #1200
mmol/L KIS B AT Protein A #1247, 5 Bl

ZRARARAT A S PR
5.4 3 2 1 M
Mr

40kDa
30kDa

M. % [ )f marker; 1 ~3:3%i)1[7% .20 mmol/L Tris + Cl
V)TN 20 mmol/ L R 1
4.5 :80 mmol/L F1 200mmol/L M i
B4 =98 SDS - PAGE 4347

M 1 2
Mr

40kDa

30kDa

M % [ it marker; 1.2:80 mmol/L FlI
200mmol/ L BRIBHEAR 1 H 1Y 2 H
B S “iitF=4a SDS - PAGE 43 4f

2.4 EAWENE R BSA BINE P AR
FRME . A E ARl y = 0.6392x +
0. 0656, 80 mmol/L F1 200 mmol/L B ¥ it & 6
WS 43 )R 0. 371 F1 0. 518, Ko )i i £k 1) 5 B 47t
R B E S 0. 47 mg/mL 1 0.7 mg/mlL,
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Ky = (n=1)72(nAb’ - Ab) , 436 4~ K fH, \E

2 [ PIE H TAT — ScFv 5 FIE BCh (1. 133
0.273) x10°L/mol ,

%2 TAT - ScFv 500l t & TG E 2R K &

TAT - ScFv n=2 n=4 n=8 X +5s
10°L/mol 10°L/mol 10°L/mol 10°L/mol
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2.0
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-
154 Cc2
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a9 & -
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0.5 8
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3 g ENG
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STy, NS P Y B R T B A
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M REE R, SR, R 2 N B 7
B B ELER LY, SR B AL R IR T O
SN E T o5, F2 A PR T R AT T e B
RGO AR E AR A . e
2 EBE R R A DA E A B AT 7 A v R PR
P, T e PR 2 2 2 (O O
ARSI A REW] B RN B R BRI T
I re RN & A B K 7 B A (PET28a — TAT)
H T R FF 3 3258 R G LS, H &5 T %
P R AT AR o S A AR IK 1, &0 IPTG i
TR BIE U B Rk B R T
WEH, B DL E AR R AT g AR
ik, EAHBEAME R, B THERHAEASTAHRA
FRFRAS , 5 Cu* G4 R , R FH 1o v J3E g ks
(80 mmol/L BEMEAN 200 mmol/L BEME) vk, A FH
Protein A WL TgG Fe R4 G BORE AL, X HUIR
Bl SR m A ESUAE T, WE R R
FIEE 7351 2 0. 47 mg/mL F10. 7 mg/mL, Jf-xf
T PESEAT 70020 A0, Sy e 0T A A T 2958 1 Ak
filic B RN ERIGTEREDUAN T & L L4
b S R S AR E AL, B AR A E R, 25 A Bt
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