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', Dong et al® ™ ik TIE Y F LK CFP I
YFP 4 # /Y il A A, it Ok IR e R B
(FRET) £l A #ERE 2R TG . AU A BURY)
JK Asub ( SNAP-25,, 5 ) #FAT R AR J5 VB 8 a5k %
B2 CFP ZORE AR YFP 2868 (110 4 #  FRET
&Y, VIS, A EHRIC R FRET I 73 ik
A WIERRRAL T A T P TR F O N MR I B A o
FR Y e SRS T BT

1 #BEFEE

1.1 ## E4 K pET22b-CFP-YFP, A %I 4 7
FR T4 H {5 (botulinum toxin type A light
chain, ALc) (il WICH"" ) Fl B BN R
HHEHEHE (botulinum toxin type B light chain,
BLe) (il #77: WLSCHR ) by SRASEH i 300 ) 5 0 £
17 A RUEYIIK Asub(SNAP-25 ., ) 78 DNA H Bk
I AR AR ) TR R A A R 2 W) 5 B ; Fluoro-
Nunc 96 FLEEHR (127 Nunc A 6]) ; % 615 5K
( & BioTek /A ] Synergy™ HT BEBAX) 5 S W M
50 mmol/L. Hepes W pH 7.5.10 mmol/L NaCl.5
mmol/L DTT, 10 pmol/L ZnCl,.0.1% Tween 20,
Amp .SDS . X-gal 1 IPTG W F & [E promega /A Fl ;
R B T i M ) 45 35 5 2 B [/ OXTOD 2 W) 77
it s JENEHE  Taq DNA 25 Mg H1ER ) 14 9 U0 DL 1
T4 DNA ¥4k NEB(Jbat) AR ARl 5 8 E B
AR 4 . D2000 bp marker , DNA % Ji¢ [7]
Wi ) & . pEASY-T1 # {& | E. coli DH5a, BL21
(DE3) Rosetta B2 5400 (I 2 W H AN
7)) ;HisTrap FF 17 1 T 52 [ GE Healthcare 7\
) 5 AR X A [ 7 3 A i B 9 4

1.2 FHi&

1.2.1 #itAeM Rk Spayadsz Bt B
AP RRULSCHR A FEAF ¥ pET22b-CFP-YFP {7
i Bx A RINFERE R AP K Asub (SNAP-
25 41006 ) HEAT T AR AV A Y 578 | AR AR TN
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D179§§§j‘7 K’RISO 5@}“7’\7 W’IISI %/}Rj? E9E183 %Q
J 13 RAR R A S N BB A LR AN BE
Bl A PR B2 75 R AR

A BURRHIIK Asub(SNAP-25 ,, 00 ) 5755 4 I

DNA H Bt 54Kk pEASY-TI i&E#: )5, i BIAL A B
45 1% DHS o JERAZ S Al o 5 B A I B 3R T 2 )
TR KA 8 T 53748 37 CHEFE 24 h, AR
MR R VR, S PR TR R R 12 h 4R
Jaidat PCR %58, 4550 by PHAE o Bk I Y, 7R
PRAE 0 TE B 1 e e 181 1) P S Ao 4 B3 3R) 4 4 B
oL, PR AT SE R SR ;37 °C T A BamH T N VI
ML) E 2 B R R 12 h, FH DNA 5 I H vk 4 55
Asub(SNAP-25,,,,6) DNA F B, V1E| %4 HI% DNA
BRI DNA %8 15 10 Yie ik 70 & R 5 [0 18
2, 8 BamH T P4 DI D) 5 050 i) 244 pET22b-
CFP-YFP J Bt, FEH T4 DNA &R0 Wi & 4% 4
h, FIIFH DHS o 857 45 A M 55 AL L8 45 72, 050 0%
AL TF-A B, B 37 C 8537 24 h, SR
B BTSRRI U G R 12 h SR
J& PCR S5, BHE TR A 26 0 P 5 9 He ko, S5 A5
Bl XoF 58 4 — 50018 5 R7 B Ak P TR 2 IO ) R
PRAET - 20 CEIBTR A,
1.2.2 ERXMHFRALRZRATHEARGEGFH
FARIA AR TS Y1 BL21 (DE3)
Rosetta HVGALERIE TR 37 C #3505 10 PR, 4% F
T 37 C 4k R 757, WA MR 16 K R VR
PCR % 5E W% B P TR AR DR AF - 20 C& L, £E 10
ml % ZUN RE AR T AL LT ) R AR I FE R R
#1200 r/min 37 CH535 12 h, T3 L A LB 15
FRIEFLL 10 100 LRl RS2 7E 37 C FIRGHE
FEE (P 600 nm)0. 7 £ AWM, i A S S5
IPTG % 1 mmol/L FYZIREE  UREEAE 20 °C T 5557 24
h D Ras  HEH . HE.OHL(6 000 r/min) i
LR EL 20 min, (R RS HT - 20 C KA,
HAEERH PBS, I FH R 75 7512 LA S0 70 B R o 4 ()
FREvioKk o) RIS AL (10 000 r/min) B0 20
min, WO BV TR LA BT B4 H 0 B R A T Ol
(15% SDS-PAGE & [1HLIK) .

B RIRFEOREE SR T 6 L0 LB R g3t 5535
FAPRNE AR 1 W A (FE VoK i AT)
7 I 43 M R A B AN B, R AT S0 L (10000
r/min) B0 20 min IR VISAE FIEW A4 CF,
HEAT His EAZHralifh . 56 45 & 22 il (10 M4
PRARFR) S84 I , #5068 F HisTrap FF A LAE

TEW, e LRI ZE PR (500 mmol/L NaCl 20 mmol/L
BERREN 500 mmol/L WK pHT. 4) ( AT 10 4~
FEURER) Lot R BE R . WO 6 78 VR IV I AR ot
PEATER AL UK 3 BT (15% SDS-PAGE ) , T 22 il i
(50 mmol/L HEPES, pH7.5) " & /D iEfr s 4 H i1
B3 WK, R RS S RAF VKA 20 CH R
1.2.3 @i Alc 7 Ble A EA B M &G AW E K
%k (FERMNZE W) SEMAEHABMER, K
FE ST BRZH rh U Sy 2% v, ¥ ALe Al BLe 43
W55 ARG YITE 37 °C [ 20 min, it 15%
SDS-PAGE HLyK 441 ) i Ji i S5 41 B 19 2 1 B D0
1.2.4 A F FRET J&# 69 547 77 ik 09 & Ak
X FRET JIEW TS PEFI AT ALe 22, KD 7 s 20
BRI RN AAR G . O AR DI E S B i 45 WoR
CFP J2& 434 nm (W& WAL ) 1 CFP 2}y 470 nm 2247
(SR BOEPA) A BE I WA A CFP 1%
K 485 nm; &4 FRET(ZECILIRAER554L) J5 , YFP
527 nm ZE AT (iR oG IR ) |, AR RS ) A6
IME FRET J 1 528 nm, PRI, ZEBEAR P 3 A
RUUESE R (420750 ) , & 43 50 €'t B R 48520
(19528720, @ 7 37 CE&MHF, A BAEFE S 100
wl B— RSB FRET JIEY) CYA, Xt FRET K9
CYA Zh A5 K CFP485 A FRETS28 119 i 48 1k Fl
FRET528/CFP485 Rk VEE, @ (TEMFZMFT)
A B ALe % e % FRET JiE 4 CYA 3l 25 46
CFP s 1 FRET 5 FO{E AR fL AT FRET,,/ CFP,qs 28 fLAE
K, T hRAEA S 5 FRET IEH) CYA 45 [ HL vk &S
RAEF AT, AEFL T R B, A& H
—EVREE R CYA , B3 ARG Ble I Alc,
T J5 7 B B AR AR, A GenS ( BioTek )
GIMTERAA B AN 3 BT A I 45 SR A . (@ Ry ik
PIPEAL, X LATR 4 A S 808 0 I 00 Ak - IS i ok
(0.01 ~100 pmol/L) ; F§ A9V B (0. 1 ~ 100 ) nmol/
L s 40 & S0k A5 5 A AT B 1] (0. 5 ~ 10) miin ; 4600
R WEAE T B FFEERTE] (20 ~ 80 min)

1.2.5 MEEFH AT S BRI 434
nm , K0 & 51354 43 5] CFP & 485 nm #l1 FRET A
528 nm, & /b 2 A 3% LA M 30 min (8] B ] 2
min/IK) , 7E R E W B T 1Y ALe MUK H (300 ~ 33
pmol/ L) ZRFIAH B E 47 0 2 oK [ 4 K, M AL
MK, o BAHE LS S0 FOR R 2,
1.3 SitiE LR« xs Fon, R
FH SPSS 19. 0 BRAFHAT AT AL B, Pk IR H L5 R
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PR /N — 3 3 % BOHE 2547 43 M. SR A Graphpad
Software Prism 5. 0 414 .

2 #HR

2.1 MEBEARTRIEHME A BAKRYIK Asub
(SNAP-25, .6 ) 25 J5 A I B9 DNA J Bt 5 8 ik
pEASY-T1 # 455 , 37 BV AL 5 35 = SRR E 7% T
BTG PCR %72 , 56 78 A B M 1 o e 7T 26
DU 0 e 38 R 8 R A A7 25 FH 3 SHL ok SR
Ji 11 BamH 1 it i 1) 65 24 o2 [ S0k, DNA SR HL
VK43 B 3 WS Asub (SNAP-25 . ) DNA H B¢, 7]
WCAS I 4547 5 TR AR AT , UEBA [ 25 A BamH 1
Fi) 3 MW i pET22b-CFP-YFP 244 F Bt ; B il
FH T4 DNA JEHEBHE IR Asub (SNAP-25,,, 506)
DNA H B3| pET22b-CFP-YFP #4432 J5 4%
BT Y AL ] DHS o B2 S, 15 32 b i)
SR W SR AR B SR i s, TP Al b Pk Rk B
P VK P B PCR J5 , T 300 I8 W 468 15 flL ok ks DU, L I
1A, #E17 PCR %52 45 8 T 5 BUMARST B i 4407, Tl
FeJa X, BoR 45 SRR, WL 1B, VLI B s h i 2t

A M1 2 34 5 67 8 9 10 11 12

JEk, B HeAin 44 pET-22b-CYA

2.2 EAEARYERMARREIRZRZEDFS
EOWMESLER FEATK pET-22b-CYA % A
BI21(DE3) Rosetta Fik 1 J5 B3 9%, il IPTG 240k
FES4 1 mmol/L 5 H W HZRIA  MUEE I TR A H
VKT B R 155 A LS P s B 5 T A A
(REE 5T, RS B RR A B R TR AT His 25 A2 AT
aifb G EAE A, WK 2, e E A aiEL N
90% ,fir 4 UL & X A P 7 % £ FRET KA
CYA,

2.3 Xt CYA i&M&ESH  FIHM BLe FIf ALe Xf
R CYA BV , 25 928 SDS-PAGE 20 #r LI 3
AR Ble HIA 1 BEGEY)ZE1E, T A ALe 4 H 3
CYA fE 9% B fi# J5 9~ £ 5 10 01 A £F ) CFP-
SNAP(MI -197) HH B SNAP(197—206) -CFP 3 H F
B, WEEXT A MR EEH R D FERT JIEY CYA H
AEBl A RIS

2.4 ETFRNAFRICIEY B A RKEE S 75 WS FR
FITE XY CYA H 2 CFP 2¢ Y6 (H 485
FRET 9 )6(H 528 B, iKY CYA 43 HIKG FRET,, %

13 14 15 16 17 18 19 20

FH ‘fiiﬂt it

E1 MEBEAREHEFHLEERRE PCR EEBKEMIEE
A PCR %52 L PK B ;M ;2 000 bp DNA Marker; B A8 #1928 AR MY IK Asub ( SNAP-25 4, 506 ) - BN s i 3k #2 I Asub DNA F Bt

3,6,7,13,20 NBHETERE
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E 2 EHEMNEAERIEEPHRIEEN
R4k )5 £ E R SDS-PAGE &4
1 FIBERAEAT PSR ;2 RIAH IR AL IHW;3 ~5.0F
MV R VR DR Y 1 ~ 3 48 i S b i R S TR Y H B E 2%
5 M R FUSURE X A B AR

M 1 2 3 4 5 6

CYA

CFP-SNAP, .,

SNAP( 1977206)'YFP

E3 BLc ZEEMM ALc EAES CYA EMH
R R %R SDS-PAGE 21
1:CYA Y ;2 3. CYA JERWIINA Ble 2 (M ;4. Ble & ;5.
CYA JEPIMA Ale 2R ;6: Alc Z IR ; M: Marker

AN CFP g 2 CAE LI S S AE B, UL 4A 46
80 min, X il A I A 1] (2 min/¥K) , Y %l FRET,,,
PICAHAN CFP s 5GHE , K5 485 nm H1528 nm
A it Gy 0 s [) 11 3% AR 5 4 — 2 ¥R £ (500 nmol/L )
CYA IR sh A5 U5 FRET & 410 R 528 nm ZE(H
5 CFP &% S 9% 485 nm %¢ Y {H ¥EA7 40 He (D
FRET,,/CFP,qs ) BZEALAEIR], ULIE 4B, #5301 80 min,
X A IA] (2 min/¥K) , Y %8 FRET,/CFP,, .
M CYA JFEYIHY FRET,,,/CFP, 7E 0. 75 (AL 5
BREE ., MA ALe ML, FRET;,/CFP, B
& DA (AL HEA T R TR A0 1 nmol/L ¥R BETR
AlLc BV EE 500 nmol/L JEEY) CYA f) Bt i ] 45 £k
%) SDS-PAGE HLIKFZMZ5 5L . KK AE(0.2.4.7.10,
15.20 .30 .40 .70) min Kl , CYA BEEGY1 ™A 1 5
W—B s A B AR 40 i rde i CFP-SNAP (141
—197) F1 SNAP (198 —206)-YFP, WL 4C, A i

AN AT B A D) SO, B SAL I FRET,g/ CFP
PR A ) 08 S R R 450 B A 38
W HEAT 2R 1 HL UK 3 B4R DR BSCE AR Ze v 1l U )
/N e AT LA MR, WK 4D, X il SDS-
PAGE & Il 52 # 19 CYA 784k, Y % 4 A
FRET s/ CFP FRifi A & 23 F A2 Ak P i 2 % [l 15
PG, R* =0.96, 45015 M E MG R4, B
Kl FRETS,s/ CFP o ArifEfbJ5 5 SDS-PAGE 43 #r/
el 2 Bl 1) 285 O R 02 i o — B
2.5 ETRARICERYANAEZNEGHERUER

FEUEIC R W R BB N 75 8, 38 R0 B v
J#(32.16 8 .4.2.1.0.5.0.25.0. 125) wmol/L (4§
Y1 CYA, SR Sl 25 A6 I (AS 8] B B ] 4 2 min/ IR
FRET,/CFP,, 7, WLIEL 5, Xl g K 0l i ] (2
min/ ) , FAGI 95 min, Y %4 FRET,,,/CFP, ,
A, S5 EY CYA M AN BE I AIG, — BAK
F 125 nmol/L I FRET,,,/ CFP ., 5t23 1 B 52 1 5
A I A A B SR AR S BRI E R e
JE(32.16.8 .4 .2.1) wmol/L WYJEH) CYA TEHE
JE(0.1.2.4) nmol/L ALc % FIBE/EA N, FRET,,/
CFP o B SIS AR M AR, 73 51 WL 6A ~ F, LA
FAEE A HTBRIRY) CYA & T 32 pmol/L i, B4R
FRET,s/ CFP o B Fo %2, {H 2 76 86 B Wk B2 1) ALe
FEAMYIE RS HBH BRSO R

XoF 43 M 5 125 IS 0 e R 1) 2 A A S 48

RAFH], CYA B2 W I 438 H A9 [ (0. 125 ~
32) wmol/L, 4¥ 4 500 nmol/L FJEEY CYA B,
ALc TEANE IR BE 7KV 55 FRET S,/ CFP o 23} 3 i B
(AR A 2 B A R A B RFNRIE (01,2 .4,
6) nmol/L B 1) ALc 165 FRET,,,/CFP, i1 £ &}
RZARIEH R, WE 6, b x) H 2 Hok
TARARAR 2 B IR 0E ' R 16 e R A 1) i3 Y R
(65 ~ 110) 5 20 25 52 B A 0 45 38 f a) B B ] oy 2
min/ Y ; K I 45 22 I (6] 45 5 3 90 FL A (30 ~ 120)
min; FRET Ji§ ¥ CYA 7& W Ak B Ale B U1 F
FRETs,s/ CFP,qs 81 25 W5 4 B, e K AR #E 0.9 72
f L B/NHETE 0.5 4
2.6 WENNFEHNESER WEE %
SR 3 ALe 3B HBBYIERY) CYA 1E K, M
(2.33 £0.21 )pumol/L FI K_ fH N (5 +0.4)s™",

3 itig

TE5d 2509 30 Z4F L /N AR I E sl I
By — FR RTINS bR T
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A CYA 3 BRI FRET 0 5 JGAE AN CFP,gs DECIE SN SIS VE R ; B: ALe MEY) CYA 1) FRETsyg/ CFP s SIS IMVER ; C: AL MEY) CYA 1Y
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P K EE528/485

B 5 CYAZERFKE THINKEINES FRET 5/ CFP g (EE

ARG I R L Y R AR R S A AE IR R
R, 2547 e A iz O kAT a6, OF e
“HEASRMER MR R RGN, /BRI
AP 2 e AR R T AR R B B R AE PR IT & op
(IR, NGy S50 28 e AN VI SE B i, ARG I 5k
FE T ZATE R/ N RO AR, AT RES S AR B A &
I AR RS A BRI R B, DL BT A
[ Y 3 2R (6] — IS VD1, e D44 4 T FRET JiE
V) CYA, # i 7 # Rk o B b, k3 AH
BI1.21. DE3 Rosetta %1k RAR RIS K AR H2E 5 2 1 R ik

Fra, HR R ) B 5 1% R B AR I ARG A 25 i A )
TR FRIAA G, T Ik 2H R bR 2 ok RN Al Ak A B 1Y)
CYA P2l AW AL I Se o T 25, AW 9 1 2 1Y
CYA 3 AH I Y 2 U ) s ) B B 5 %
JRFHE

TESEI ZhAS M AR T BT CYA ARG PR
B, Z2 U R 2 BRI FRE TS, 2 G {E I
CFP s D GAE A BUIR 5 A B2, PR b, AS B 5
FE FRET, % GE AT CFP, 98 YGAE HI 2R AL KA KB
CYA BEUIAS Al i At 48 b, 78 S I 3l 2460 0 512 46
o GBI RS CYA 8 FRET,,./ CFP, , B8 IT IR
2710 min [ FRETS,,/CFP,. H 10 min 2 J5 (1) FL(E
BN FE 10 min ZJEHTRE, B REE IR L
SYEPIEY) FRET SRIA 7850 R B ok . i nT fe2
oAt Ji A T 350 BRI R AR, 7 i — 2P

AHEFE R, A0 R T B AR Y CYA /Y
FRET,,/ CFP,qs, W Fb {H 18 % 19 & K FR 29 4 125
nmol/L, HARA T 4 m e I R, U T
FHPRABERE R AR I , DOLAS D 2% 7 22 ik — 25 D 52
RS 7k A E RN . G D SR AR (B B
im0 2 BT A5 e Ly, Hh S A



- 20 - FMBERKFF®  Acta Universitatis Medicinalis Anhui 2023 Jan;58(1)
A 32 pmol/L CYAFEALe RIS B 16 pmol/L CYATEALCRF IR RGN C 8 umol/L CYAZEALe RSUKIERFUIR T
0.90 0.88 0.80
w)
& 0.88 % 0.86 ® 0.78
I 0.86 oy 2
% Y- ® 0.84 3 0.76
30.84 3 Re
:12 0.82 :l_j. 0.82 ﬁ 0.74
%0.80 ﬁ 0.80 Zomn
20.78 2 0.78 % 0.70
076 6 20 40 60 80 100 %% 20 40 60 80 100 068 20 40 60 80 100
i [E)(min) Ff [E)(min) i [E)(min)
~*—=0 nmol/L 1 nmol/L 2 nmol/L. 4 nmol/L ~*—=0 nmol/L 1 nmol/L 2 nmol/L. 4 nmol/L ~*—0 nmol/L 1 nmol/L 2 nmol/L. 4 nmol/L
D (76 4 pmol/L CYATEALc A AN E 035 2 pmol/L CYAFEALc 2 51 eI F 090 1 pmol/L CYAEALe R R
g 074 % 0.80 0 0.85
< < <
% 0.72 2 0.75 % 0.80
8 0.70 ke B 0.75
puY L\ 0.70 puY
K 0,68 NG ¥ 0.70
X E 0.65 X
2 0.66 P 2 0.65
 0.64 X 0.60 ¥ 0.60
0.62 0.55 0.55
20 40 60 80 100 0 20 40 60 80 100 200 40 60 80 100
I} A](min) i} A](min) 5] [8](min)
#=0 nmol/L —#~1 nmol/L 2 nmol/L 4 nmol/L #=0 nmol/L —*~1 nmol/L 2 nmol/L 4 nmol/L #=0 nmol/L —#~1 nmol/L 2 nmol/L 4 nmol/L
B 6 AREREMN CYA 7E ALc # E iR E TEUIH N 15 S FRETs,,/ CFP 4 1EE
A~F; IEY CYA 43 BIFEWE (32,16 .8 4 2 1) wmol/L I}, ALc BEJEWIE(0.1.2.4) nmol/L R B INTE (755 FRET,5/ CFP 5 /K
FAE IRV AT 28 5% e 2050 PR b %o A o A A AR T
0.80 _ _ .
075 Bt , AN 2, BAT R SRR 9,
) . N N 3.y
2 070 . AEH A ZIE T A MARER RN T
T o
2 0.6 -2 FEPUR A RI2E T e, I O A 2] — R 900 VR 0 v
S~ 3 . N3 3 - >,
iaw >4 FEREPUA (BEE R R FR) |
2 0.55 —=5 N )
0.50 A Lk
2 8 14 20 26 32 38 44 50 56 62 68 74 80
it [ (min) [1] Rachael Z M, Jason G K, Daniele G S, et al. A role for the pha-
gosome in cytokine secretion [ J]. Science, 2005, 31 (5753 ).
7 EEHRAMEY CYA (500 nmol/L) FEHEEIRET

M BXEE ALc 51155 FRETs,,/ CFP 4 {EE
1~5:0.12.4.6 nmol/L FHYJ ALc

JEFE IR 5 (HAR T 65 & BN FRET,, Al
CFP o 5615 5 #0559 HLARfb /N, A BEAR S0 b J
PEASAAE L, S Sh 25 W i) B st [ 5 R & 3
N BEHURR BN AR B, AEG] T e 3 R (KT 2
min ) K2 H BETGTE 4914 50 2RI L (96 FLAR)
XELE I B RN TR R AT R A R 3 1
7 ARG 2 ' H (RSN il £ PR 204 K i 22 5]

SF FRET Ml o073 T IR S i Z PR
(14 fe 3 S 28 (HTS) |, JIC 4 Rt 25 ) FH LA 1 K
FRERI 23R RGEFE IR, R FH A 2 18 b 485 5 A4l A
AT BN B AL (IR R, R T B A Al
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High throughput in vitro screening method for

botulinum neurotoxin type A based on FRET technology
Luo Sen', Guo Lina', Li Tao®, Wang Qin’, Wang Hui’
(' Dept of Pathogenic Microbiology and Immunology , Zunyi Medical and Pharmaceutical College, Zunyi 563006 ;

*State Key Laboratory of Pathogens and Biosecurity , Institute of Microbiology and Epidemiology ,
Academy of Military Medical Science, Beijing 100071)

Abstract Objective To construct a high-throughput in vitro method for the detection of botulinum toxin A enzyme
activity by using fluorescence resonance energy transfer( FRET). Methods Recombinant expression plasmid based
on double fluorescent labeled substrate was constructed to recognize botulinum toxin type A only, and the construc-
ted plasmid was transferred into the E. coli expression system for expression. The expressed recombinant protein of
fluorescent labeled substrate was purified, dialyzed and stored for standby; The activity of the recombinant protein
was detected by digestion of botulinum toxin type A light chain ( ALc); The conditions of this detection method
were optimized; The enzyme kinetic parameters K, and K, were determined by cutting the fluorescent labeled sub-
strate with Al.c. Results The recombinant expression plasmid was successfully constructed. After being expressed
in the E. coli expression system, the target band appeared obviously. The purity of the purified recombinant protein
was about 90% . The recombinant protein was named CYA. CYA was identified by enzyme digestion of ALc and
Botulinum toxin type B light chain ( BLc). The results showed that CYA could only be digested by AlLc to produce
two protein fragments that were consistent with expectations, but could not be digested by BLc. By optimizing the
conditions based on FRET substrate, it was obtained that the filter sensitivity was set between 65 —110; The real-
time dynamic detection interval was 2 min/time, the dynamic detection time was 30 — 120 min, and the appropriate
concentration range of substrate CYA was 0.5 —32 pmol/L. The ratio of the time change of CYA at any time under
the action of ALc enzyme to the fluorescence value 528 and 485 was plotted to be about 0.5 at the minimum and
0.9 at the maximum. The enzyme kinetic parameters determined that the value of ALC cleaving CYA K, was (5 +
0.4) s 'and K_ was (2.33 £0.21) pwmol/L. Conclusion A high-throughput in vitro method for the detection of
botulinum toxin type A activity based on FRET technology is successfully constructed.

Key words FRET;botulinum toxin ; high throughput screening



