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Structure of Agkistrodotoxin in R3 Crystal Form at 0.28 nm Resolution
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Abstract  Agkistrodotoxin is a phospholipase A2 — type presynaptic neurotoxin from Agkistrodon halys pallas.
The neurotoxin crystallizes in a new crystal form, R3, under basic conditions. The crystal structure has been
determined at 0.28 nm resolution by the molecular replacement technique and refined to a crystallographic R
factor of 0.23 and reasonable stereochemistry. The erystal structure of agkistrodotoxin in R3 form is compared
with those of the other two crystal forms. The extensive intermolecular hydrophobic interactions occurring at the
interfacial recognition site of each molecule play an important role in the crystalpacking for all the three crystal
forms. The possible biological implications of the hydmwphobic interactions are discussed.
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Hifee i RN R MM S A R R A ] 4 S E A
X B iR Bk W E M R R B (R3)0.28
nm 5} S BEEH

1 Ak

1.1 FEARERTREY K
HRABRAMAT B RETREER BEhe
pL 10 g dm *EAM,2 pL 0.6 mol-dm * KCI, 1 L
30 mmol - dm~* CaCl, X 2 pL 35% R AHMES
My, xhii 2 pH 8.5 89 0.1 mol-dm ~* Tris — HCL, ¥
W 0.3 mL60% MPD. BT 18 CRERAEF.H
FAAREKKZ 0.8 mmx0.2 mmx0.2 mm. FEH &
WEXFL) RLEEHIE BL6A2 F H# A EE

ek B AT HOED . X AP H 0. 1000 nm,
FI2 12 430 mm BYERFR B AR N, G (R BRI 2858 38
430 mm, 3 | (imaging plate) X /75 200 mm x 400
mm. 555K B E W # AR 14°, B EH 50 7 mm, B
S HBA 2°/mm, @B, EE R 0.5, M40
B B 2 B 0.5°, 3L AR 14 FKE i

WoHE kb B ] DENZO FI SCALEPACK #FFle!
ELABEERAEET RITAHR, BHSH a=1t
=12.520 nm, ¢ = 4.969 nm. 5355 ¥4 0.28 nm,
Rierge = 8. 1%, LW SE 35425 4 i, Ko b ik 37 Ay 4t
S 5965, BB BT 83.4% , BT HRFR
0.29~0.28 nm EEF 65.8%. RMAHEMZTHE
TR E v, 5% 0.0027 no'/Dalton , A #i A

WHERWGEY 54.0%7.

E1 STREER
Table 1 Molecular replacement

AREHER, AHE03-1 m AT ¥E1.8m

No. @ kel ¥ 3 HH
1 0.00 180.00 63.93 180.00 34.5(22.0)
2 0.00 180.00 5.56 180.00 34.0
TR RYE AREL.240.3 0m, B4 EE 1.8
5T No. 2 8 b4 o
A 1 64.59 11.% 308, 14 27.6(15.6)
B 2 11.20 17014 210.82 21.2(15.6)
THEW,HHE1-0.3m
4F x ¥ z cC R
A 0.87121 0.18361 0., 00000 49.6(37.9) 45.8(49.2)
B 0.30303 0. 17424 0.00000 36.0(33.2) 49.9(50.6)
B & BR % ¥ z cC R
A B 0.30267 0.17137 0.47788 62.0(39.7) 39.9(48.0)
A B 0.63600 0.83803 0.14455 62.0 9.9
A B 0.96933 0.50470 0.81121 62.0 0.9
ANAEELE, 23 1.5~0.3 nm
a g Y x ¥ z cC R
A 56.48 11.31 316.09 0.87311 0.18870 .00043 68.6 36.8
B 2.34 168.62 223.35 0.30262 0.17245 0.47503 68.6 36.8

CCAMERY o, By HEA x, y . ARE RAEE. 5T HARERT RGN TR

1.2 STFERI%

mAS FREEEV R EEHN IXBFE R
AMoRe™® BB BB N 1~ 0.3 m, HGEE
H18mBESHEERHREREEN 34.5M34.0
BB MR R3 %5 BT A 5 FES B SR N AR,
REAEE RER) BRAEEE M ERGEED

FH(R D TXUREBRENIHEELRASEER
222, RO A ST BN 7 imx6
nmx 5 nm B IEZE PSS 1.8 nm, sr 3EE 1.2
~0.3 nm, B2 BRI K2 LE(K 1) TENIT
H1~-03omB TR, BITHBHTHER(E
1) W XFAEA 1.5 ~0.3 nm FEAERRET, &
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¥ RETH6.8%, AERBN68.6%(£1).
1.3 #MHEHMEE

£5 M4 IE 7 H XPLOR AUV, 357 H Engh #1
Huber ) i fb¥¢ 21 BB MNERER O
FERID] i I R, DR B N B T AR R (R
AHERS, FTREFHNEREM BET o 45
K 0.836 kI/mol* nm’® A1 0.02 nm?.

HEASFRERE EHT—RAKEE, &
TR — RIS, BB HEE 1.50~0.28
mm, F>20 3856 0.80 ~0.28 nm, F > 20 $(IE,
g% r BHEm. B EFBEN R
400K HEHR A RATFET 0.23, R AT ER
0.35. HAIMME R EEMEHFH 736 1923
FEFEHRETHI M2 TFEHESEF. R BAX
FE AR 09 ¥ 07 AR 255 59 28 0.0009 nm 1 1.33°,

2 HR5iTiE

HitEE RIGUSTEWSHTHEMOER
SERE(ER SR04 g4 TRl EHMUL, 0
HAF KBS A2 SHNESRE N FEE
MEBEREBE, - BUs g IrRR (8 - wing),— 1
HEEHRTHARMN—TRETES T RE LM CHAL
BEEMABAR. TAH - THRKEE,EY
TE W B ACE B B T 4 F R ER R B L
His48 F1 Asp99. N FEH — M THKEE S O
BRI, MERNEBEESENT T .RI G
R LAt B 1 A8 5 S A5 BT R AT 0 T R Y
Wi EWNAEHIA (55~ 61 585~91 EBOM
£ R BHANELRENT o« - CETHFHRE
Z{H % 0.0486 nm, R3 & B A0 4 50 B RO B 18 0
0.0803 nm( Bl CCP4 FEUS)eh lsqkab B, 635 1
ARITHE) IR, AP FEREXTEES
FoxBA GRS EE SR FRMOFE X,
SpaRRNENEEMT 8- wing RN BFX
B-wingta R BT EZLHE pH EEW (R & & pH
=85 PSR pH=4.5). BT - wing FiLWE
FIEWOL, THHRBTEHAIESHEERAX.

WIRBRN = EL5 8RB B AL
HEHESOTF, Bl X EER T AR SRS
EREERRTHARET FEMEE. 28R
FAFRBE 8 P4 TR, 3R
A 6 T FTER="ESETFHIHZ
EO = EBANKRRAFET ST AR BHRER

BUMERFHEXY _FE ), NEL S8 F
5 A,BY Asp7l, Glu92 HIi%E O BT R Le72 48
ORFHEAF ABHESFERAA R . XMEE
FHIZM 0 & Fla — MR B K X 8 Bk M B
VER MR AR R (B 2,3), BBk X 5 R iR
B ES, F BT Lel9, Pro20, Phe2d, Trp3l,
Metl 18 #1 Phell9 S B E, T EEM LER -
(/& 3).H GRASPBRFHG,. #F A BHAKTEE
4 BN 68.79 o’ 1 68,99 n?, Ifi B K 46 H.AE
FBE R 47 At Bk B m B 131.28 oo, H I
HFRAMEERTMEREBEM KT REERIEG.S
nm? EE I 10% M4 FRAMT R BEA. 7 WZH K
KB A T AR YA RN E, Tibas
RENEZAREEXRMER FHX - KZE
T2 UE K X BB ACHT B 7 A T LB AT R
WA KT R EEAD S =5 &R (ER &
B7%, FZE&E 7.5% ~ 13.5%, &% LH[10,
141), 2 B I B K M 4 R E & R B P B A
BEEM TR KMEEAMERSER, AEEER
Bl — BB EE &k, BAERARREOEA
S THAEST RS, MR B R AR FKHEE
EHEESRE SRS N ERRERRLE
HEERERFEAENTREL .0 R
AR BRL0.8 mux0,.2 mmx 0.2 mm),
{HEN I F R SRS e, AT ST RE it R BB ¥ 0.28
nm.

WEEN FRF KA EERERBREN, A
R THEBIES A2, BEEERS I E TR
Era sy REiRESERKREE S NRIINE
TR BB, (615 48 dp A4 & 5 TR T B T ik — 3
EERAGNMEZ SREBNGT IHE T HE
EEREREPS TRAMHER SR RNEA
AR ZEMATIE SEREREREEMFERNY
RoeRsms A2 x2S pATIRBRAS K BV A Lk K
MEAER A R A F A RBFVLS AR AP
WREESFARFEME SR AKERHXH T
& X AERER T FEA SR S EKEE O, AT
BEBED TEPERMANEZATH5FRMATE
BE A VE AT I BERL. 31 4, M 2 R UK A B AR A
REFTHRERASETE SEENHELERE
R A RAE, T 00 R R E
BRFFTRMET — X0 TRy R, [ M i
EESHPREIMHASE ZEATHEUTRE
FERE RN A2 S5 NG RR A I _L AL
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Fig.1 Crystal packing of agkistrodotoxin in R3 crysial form( viewed down the crystallographic ¢ axis) ,
showing the Ca2* ion ~ related dimer(Mol A + Mol B)

HRETHFERS R c RETEE

B2 SERE B ANRHSTHRRAGES HH W), BRI TN
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Fig.2 Crystal packing of agkistrodotoxin in R3 erystal form (viewed in & direction perpendicular to the crystallographic ¢ axia),
showing the extensive hydrophebic interactuons conceming a hydrophobic region at interfacial recognition site
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Fig. 3 A disgram, showing the hydrophobee interactions of the hydrophobic rszion al interfeial recagnitinn sile
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