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Interaction of Hornet Venom and its Derivatives in the
Phospholipid Membrane Environment
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Toxic Mastoparan B(MP-B) which is purified from the venom of the hornet Vespa basalis is a cationic
amphiphilic tetradecapeptide. MP-B and its Ala-substituted analogues were synthesized by solid phase
method and the toxic peptide-membrane interactions were examined by circular dichroism(CD) spectra,
fluorescence spectra, and leakage abilities in phospholipid membranes. In the presence of phospholipid
vesicles, synthetic MP-B and its analogues formed amphiphilic ¢-helical structures, but in the buffer solu-
tion, those exhibited random coil conformation as measured by CD. Fluorescence spectra of MP-B and
its analogues which indicated the binding affinity of peptide on phospholipid vesicles showed that the re-
placement of Lys at position 2 and 11 with Ala caused a remarkable effect in the blue shift and that at

position 2, in the leakage ability of the peptide.
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=3t o] gli= ofol Al peptidee]r}. Mastoparan
B¢} 1a tx3+= Leu-Lys-Leu-Lys-Ser-Ile-Val-Ser-
Trp-Ala-Lys-Lys-Val-Leu-NH, 2 4ta] fc}. o] 5 7}=) &=
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ical content”} Z7}&4% AMA 2]l X 2] fusion 59
o] 715l Zleg o ¢lot. AAlE Mastoparan
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toparan B9 33 x7} )45 i Chang et al.,
1996).
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A ddz A4 3o AAMe sl Lys®, Lys'' 2
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2.1 ¥5 Mastoparan B @ 1 fF =9 A4
Mastoparan B % 1712] Ala-% 3 2358 1A
Ao R A st AMEs 2] o2 0.1mmol
(0.2083g)(Fmoc-NH SAL Resinje]l 7, Zt o}w]i4F
FEA= 43y wgAlZo. 13 Ye oS ¢
2] 9 & ®W33= TFA/phenol/EDT/H,0/TIS(81.5:5:
2.5:5:1)8] Eg-E4HE& Apa3te] APt of 7] A Lo
z alA A #e] =S Sephadex G-25% 2 o373 &
RP-HPLC$} FAB-mass spectroscopy 12|37 o}n] i
A AR R ¢, ExE Y 248 gelEgdch
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Sephadex G-25%5 o]-£3le] 7 o3} 78 vlE 73] &
Adsle] saltsE AA, 13 AAsiict. AL &
10% ZAFS AFE-3] 31 fraction collectorE o] L) A
zh B8-& 2ml¥ vigicl. Elle g zbr]e) Fabgql
UV 280nms} Hel= g F5a}abel 220nm 18]
Tk opvlmabS o] F4ael 214nmel A E2 F
ArE velle B8E ol 4 Az A
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2.3 =y =4 223 phospholipid membrane}2)
A3 2t &
2.3.1 Egg-Yolk2 %& PC(phosphatidyl choline)
*%
50~60g2] 3 3700 o] AL 29 sfFsle
cold acetoned #H7}sted o 1587 Eatelr}. oA
<zt HEste xab 2dakg A4 acetonest
212 ¢fo] 98% ethanolg Y, 147t %ot E§sbyd
of. bl gkl gEsled AAS wEz gdvt 3o
35T olstellA zet F A7l F Ak9) petroleum
ether2 $}A 3] o] of7]o cold acetone-g 7}s}h
o] 1A17E oAb whA]Bhdc). 498 wejs ol HA
+ t}A] chloroforme] ¢ column chromatography
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(2.5 X 350mm, A& 7}4)& PC ojc}.

2.3.2 ek 32 BE PLD 3

ok 100g9] cfuf3=of Azke] B& Ao A
zg AE F £9% Hilo 1587
(8000rpm, 47T)3 ). A F=F L7
55T & E5 & F 45 Ay o 208
aledct. 941 #2)(3500rpm, 208-7H)35te] A
ol ¢k 249 cold acetonel & &
2500rpmei| 4 537} t}A) 14 sle] A
EAAZAA PLDE dc}.

©2.3.3 AAHgel| 9% PG(phosphatidyl glycerol)
¥4
2 Fe &Y PLDE #3494 (100mM a-
cetic acid, 0.55495g CaCl,, 5ml glycerol, pH 5.6)¢]
4 41&%, 300mge] PCE- 50mle] ethyletherel] =<l
o} o] & E3HA w3 AABST ¢l8h) PGE
Adstsdct.

2.3.4 2] X< (liposome) A=

o} 20mg2| <12 (phospholipid) &% %<& 500ml
Fouket Belazel] Yol 2% CHCL-MeOH(2:1,
v/VIE S48 9. st 22§40 E sbd
3 AT AR He] Az He F3F A el
) od7]e] 100mM2] F23 9 7t E£3Fe] 9=
4ml®) Tris ¢+349(2mM EDTA, 10mM Tris, pH 7.
5)-%& ‘¥°] vortex mixer2 &50] A Ao| k3L ool
24 I8 st

2.3.5 CD(circular dichroism) ~# g} &3

Sy el e-QlA A whe) A5AgA 27 FEH o
th& < 3k-g BA37] 918 CD spectra® JASCO J-
600 spectropolarimeter(quartz cell, 1mm path-
length)E- o] £3}o] 25°Cel| 4] buffer solution, F4 &
4k liposomes}ell Al &3] 3} 9 e}

2.3.6 3} Ad ez} 27

JASCO FP-550A Spectrofluorophotometer3 A&
3te] 25°C, 515nmeA HE| =59 §F ~dez]F
EFAct. AHgode exlewdt 279 F5atd
280nmell 4 excitationd} ¥ 320nm¥-g] 400nm7z}=]
EYERY ¢E ~9E3S FEegct. 20mM9
Tris-HCI bufferel] 4] 2] £ &(PCs} PC/PG(3:1))e] ]S
el A& do] wE FoA-g nmalgddt.

2.83.7 %% S H(leakage ability) A ¥

HEZE FHE2 22 Weinstein®(Weinstein et
al., 1997)q 9j&] ¥} g 852 carboxyfluorescein
(CFo.2 2x3gitl. 100mM CFE -438l= 2l 2d
< 42 AA} FA3tA sonicationsdle] wE T,
Sephadex G-50 Z& ol FHAA 2| EEe FHHA
¥ CFE Aot 220uMe] ) X F 2pMe] 7}



oy

3
0 =
=)
. ~
3
o
&
=z
pA -2 }
X
=
_s b
- L L !
190 210 230 250

Wavelength(nm)

Fig. 1. CD spectra of Mastoparan B and its deri-
vatives in buffer solution.

Mastoparan B{ — ), (Ala'l-MP B( —), [Ala

?]-MP B( —), [Ala’]-MP B(---), [Ala®}-MP
B(—-=), [Ala'']-MP B(---).

o
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Fig. 2. CD spectra of Mastoparan B and its deri-
vatives in neutral liposome(EYPC).
Mastoparan B(— ), [Ala']-MP B( — ),
[Ala’]-MP B(—-), [Ala’}-MP B(---), [Ala®]-
MP B(--~), (Ala"']-MP B(----).

ZA 3} A= Mastoparan Be} $=AEL LF
208nm$} 222nm -4 PCollA ®r} v 7}&F ne-
gativedr wx} 3¢} 23 A ql a-helical 725 #H3t= 2
o 2 vhelytel. AlANEl e-helical contents PColl A
(Ala®]-MP B(53%) > [Ala’]-MP B(50%) > Mas-
toparan B(43%) > {Ala’]-MP B(42%) > [Ala'']-MP B
(40%) > [Ala')-MP B(23%)¢] 442 velys, PC/
PG(3:1)oll 4] = [Ala’]-MP B(66%) > [Ala'l-MP B
[Ala®]-MP B(59%) > Mastoparan B = [Ala’}-MP B
(57%) > [Ala'']-MP B(52%)2] 44} & }epyt}.
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otite] Astz wjFolct. FANEH e za]ﬁ
a-helical +27F A2 o} 2 slgloe] a3 s =29 o
o}ny| s Trp 2719 F3AEE Z4stdch Con-

Table 1. Blue shifts of Mastoparan B and its derivatives in liposome

. Emission Maxima(nm) shift
peptide control PC PC/PG(3:1) PC PC/PG(3:1)
(Ala')-MP B 358 358 354 0 4
{Ala®)-MP B 359 356 342 3 17
{Ala®)-MP B 357 357 352 0 5
(Ala®]-MP B 357 356 347 1 10
(Ala'']-MP B 354 355 340 1 14
Mastoparan B 361 360 353 1 8
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Fig. 3. CD spectra of Mastoparan B and its deri-
vatives in acidic liposome(EYPC/EYPG).
Mastoparan B(— ), [Ala']-MP B(— ), [Ala
*}-MP B(— ), [Ala"}-MP B(---), [Ala®-MP
B(---), [Ala""}-MP B(---).

trolzt B W3S of FA 2| EFE9] PCAlA wtupo g
o) X (blue shift}?] A&+ 0~3nm2 blue shift2 A
o) Wt gk zEv 4k 2] £F<Q) PC/PG(3:1)
o 4 gupg o2 o]%-2] A i Table 19 viehd R4
8 PR 245 Bt ez e o)Fe] .o, o
%9 $4& [Ala’-MP B = [Ala''-MP B > [Ala®]-MP
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vhebgch A Bl 2FNA Boh A Bl ZEAA o 2
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Fig. 4. Leakage of carboxyfluorescein in EYPC lipo-
some.
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Fig. 5. Leakage of carboxyfluorescein in EYPC/
EYPG(3:1) liposome. Mastoparan B(=),
[Ala'}-MP B(%), [Ala’]-MP B(-s), [Ala’}-MP

B(©), {Ala’}-MP B(>«), [Ala'']-MP B(&).
Concs. of peptide and liposome were 2 pM
and 220 pM.
9 %35y vlustdch $4 LM PHES
9 &% 2-& (Ala’]-MP B2] 7% < 50% % vehuigl
Lo, & Jel=5d 11 o3 FEFHE Ve
2 AR 2] EEeA] B} of 30~50% AHE PFid=
FE253-& Ve 4 X F e (Ala’l-MP
B2| 7% 2 80% A= FEF5HE el s 44
QXE5} 34 P EE F vhelA] o 3% ovie] 2T
CEol Ao f25eE e el (Al
MP B8] Zf-ol= F 712 el2&e A A9 /5%
Hg e A skt
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Mastoparan B % #5598 =3e) 43244
22t Fx2wistE A 2slr] 9937 CD spectraci|A] 2txte]
ArAgel de g45ddedM e de=Eel A ran-
dom& e & e, FA B EFoM= ozl 8l
9k 208nm¢} 222nm 2ol A] negativedt wa}3j o] A
349l g-helical 22 3l Ao g B, ALY ¥

ZolAe FA EZAA Bt ol Wy o-helical
T2E HAste Aoz el o]RA 24 A EE:y
o} 4 2] EF o)A ) & a-helical 72 F 3l AL
A Bl E Y A9 el =2 Lys A7) 2
CE AT %ﬁﬂw&zh%%z&%ﬂ
Agsi], 23p o 2 e 4
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EEHY &5
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i]ﬂﬁl’ FrEAEo] -2 & 7324 Hilel /& 5
< Jehgm, £3F] Lys’S Alao® A3 $X A7)
Mastoparan B¢} o} S5 A5 vs) & 24 &
3ot 5 538 Jehsdoh 28y 1% Leud Alae
2 3 ’JRE} E/ﬂ] Mastoparan B ¥} £x= w3}
AT $E SHE A ehlA st

19 Leud Alac g &3 S #$ e
A wistel #48 Jelsdl o171 Len 5‘_‘4 "’“M
o] e Alat g x| 3ste] Al 25w} Yol x|
Al QEE rate] 2304l A AE-E FAlsks e
Holch ojH o] NMR a4 ol olabd 1-2 7h=je] k7]
7F a-helix 3o Hcopd 43k Rolx] 9t #Hon
adadx gli=dl 29 Lys2 Alad & 2313 §x e 7

O & 1.

2 ohE STA B vl & F32 Wsie 432y
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A} 719l Lys 4l a-helix 3 A]-& F73}= Alao®
3 Zlo] falal Ao Ak} wah S5 oy
H45A Qe 918 7ltel) 24A Alac T %3
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Ser& %44 Alae 2 #33 $x A= Er} Lys-& 2
T4 Alac® AHY FEAFHRcT ML prxA Wl
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