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. ( Androctonus austrailis Hec-
tor, AaH) , . , BmK
, ) . ( )
. BmK .
, BmK
[ 4] : BmK [3] ,
[67] , . ,
(BuK M1, M2, M4, M8) ( 20 ), o
. BuK M1, M2, M4 Group ITI*, BnK M8 ~ Group 1I'”,
. BrK BrK M8 (10
AaH 11 (i a-
, Group IT. BmKM4  0.20 nm
s Group I a . ,  BmK
M4 (cis) , )
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BmK M4 [5]
. pH 7~10 ,
HPLC . R % . BnK M4 64
, 7 001. VRDGYIAKPH NCVYECARNE YONDLCTKDG AKSGYCQWVG
KYGNGCWCIE LPDNVPIRVP GKCH. 7.53,
s [Dsy 4.0 !g/g
, (CPUsp) 3.0 Mg/ g.
[5], . . 1 mmol/ L
20 mg/mlL, 4.8 mol/L .5pL 5UL , 1 mL
1 .1 . 0.6 mm.
. 6 . a=b=5.558 mm, ¢=3.396
nm, a= =90, Y=120, P6, P6s. Mathews .
1 . Va=0.002 07 n’/ u, 40.6%,
. 1 BnK M4
1.2
) Siemens X-200B . X
CuKa , Rigaku RU200 (40 kW, 200 mA).
0.20 nm. . . XENGEN

2.93~0.20 nm , 11 618 4 091 ,
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98 9%. Rmere  2.79% (Rmene=22 (1 (i) —<IY)/ 2 1(i), 1G)
, (D ),
1.3
BmK M4 , CCP4 AMoRe .
BnkK M8  0.185 nm (4 BmK M1  0.17 nm
( ), (4 ,BniK M1  BuK M4 . BrK Ml
BmK M4 . I/e(Ir>2
. ) TURBO-FRODO
BrK M4 ,
FRODO ,
) () (Fo) (Fo) , QFs—F)s (Fo— Fo),
omit (F — F ) . TURBO-FRODO

FRODO, PROCHECK
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2.1 BmK M4
BnK M1 . )
0.18nm, a, 3 7 3%, a B Y  Growther Euler
1.0~0.4nm , o=37.1,B=112.1, v=181.1° (CC) 20.5
. cC  17.5, 4.80.
’ P61 P65 . ’
1.0~0.35 nm ) P6s CC23.8 R
52.2%, CC22.7. R 52.8 % P61 CC 34.6, R
49. 7%, CC21.5 R 52.3%. P6,
7,=0.983 3, T,=0.650 0, T.=0.000 0. AMoRe
. a=135.70", B=111. 01", Y=181.76", Tx=0.991 0, Ty=
0.639 6, T.=0. 000 0 CC 58.3, R 0. 423.
TURBO-FRODO . . .
2.2
BrK Ml . 1.0~0.35 nm , R
42.3%. FRODO BmKM4 BnKMI 12 ,
. 10% . R (Riice)
. . . 1/a(1)>0

1.0 ~0.30 nm,
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\ R Rfree 38.6% 45.6%. ,
SA) R R free 30.2% 37.6%. 0.25 nm,

"R R free 27.4%  34.0%. 1.0
~0.20 nm, QF,—F.) (Fo— F¢) . omit (Fo—
Fo ,

. , R
R fee 20.4% 24.9%. . 2.0~0.20 nm
( 64
+ R R free 14.2% 17.3%. 0.001 5 nm,
1.752. .
1.
1
R R fec /mm RMSDy g/ 1 RMSD g/ )

0 0.423 — 1.0~0.35 0.0020 2. 264

1 0. 38 0. 456 1.0~0.30 0. 001 6 1. 984 »2

2 0. 302 0. 376 1.0~0.30 0. 001 6 1. 813 » 1

3 0.274 0. 340 1.0~0.20 0. 001 6 1. 782 » 1

4 0.204 0. 249 1.0~0.20 0.001 5 1. 759 )

4 ,

5 0. 142 0.173 2.0~0.20 0.001 5 1. 752 s
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@B Cysl2 Sy . Gys12-Cys63 : .9, 10

4 9, 10 omit (Fo— F¢)
250, 9, 10 as . Pr®  Glul0
2.6 cis
BmK M4 M8 Group III Gmoup II « )
Na® s (3 s Na®
. 5 BnKM4 BmKMS8 Gx
, (8~12) C
,BnK M4 9,10 cis , BmK M8 trans . ,C
BnK M4 C 8~ 12
. , His4 (H64 O --E10 N, 0. 308 nm; H64 N -
E10 O, 0.298 nm) Glulo ¢ 6. C
BmKMS , C 8~ 12

5 BmKM4 BmKM8 &
BmK M4, BmK M8



84 (c ) 30

14
15

6 BmK M4 10 ads Ho4

Rochat H, Benard P, Couraud F. Scormpion toxins: chemistry and mode of action. In: Cecareli B, Clementi F, eds. Advances in Gy
topharmacology 3. New York: Raven Press 1979. 357 ~ 376
Cowraud F, Jover E; Debois JM et al. Two types of scorpion toxin receptor sites one related to activation, the other to the inactiva-
tion of the action potential sodium channel. Toxicon, 1982, 20. 9~ 16
Gordon D Matineauclaire M F; Cestele S et al. Scorpion toxins affecting sodium cument inactivation bind to distinct homologous re-
ceptor sites on rat brain and insect sodium channel. J Biol Chan, 199, 271. 8 034~ 8 045
Xiong YM LingMH LanZ D et al. The ¢cDNA sequence of an excitatory insect selective neurotoxin from the scorpion Buthus
martensii Karsch with analgesic activity from scorpion BmK. Toxicon, 1999, 37. 335~ 341
LIHM, Zhao T Jin L, et al. A series of bicactivity-variant neurotoxins from scorpion Buthus martensii Karsch: purification, crystal
limation and crystallographic amalysis. Acta Cryst 1999 D55. 341 ~344
Xiong YM, LingM H Wang DC et al. The cDNA and genomic DNA sequences of a mammalian neurotoxin fiom the scorpion Buthus
martensii Karsch. Toxicon, 197, 35 1025~1 031

s s y . cDNA . » 1997 29. 200~
207
LuoM J, Xiong YM Wang M et al. Purification and sequence determination of a new neutral mammalian neurotoxin from the scor pi-
on Buthus martewsii Karsch. Toxicon 1997 35. 723 ~728
LiIHM, WangDC ZengZ H etal. Crystal structure of an acidic neurotoxin from scotpion Buthus marensii Karsch at 1. 85A resoluw
tion. J Mol Biol, 1996 261. 415~ 431

s s s . (BmK M8) 0. 25 nm . s B 196, 26(3):
213~219
Fontecilla-Camps J C, Habersetzr-Rochat C. Orthorhombic crystals and three-dimensional structure of the potent toxin II fran the soor-
pion Androctonus australis Hector. Proc Natl Acad Sci USA, 1988, 85 7443 ~7 447
Brockaer W F, Terras F RG Lammue BP A, etal. Plant defensins: novel antimicrobial peptides as components of the host defense
systan. Plant Physiol 1995 108. 1353 ~1 377
Gao GH, Dai J] X Hu X, et al. Solution conformation of brazzin by 'H nuclear magnetic resonance: resonance assignment and sec-
ondary structure. Int J Biomacromol, 1999, 24 351~ 359
Vita C. Engineering novel proteins by transfer of active site to natural scaffolds. Curr Opion Biotech. 1997, 8. 429 ~ 434
Stewart D E, Sarker A, Wamplr J E. Occurrence and role of ds peptide bonds in protein structures. J Mol Biol, 1990 214. 253 ~
260



