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A General Survey of the Study of Mastoparan MP from Wasp Venom

HE Qi-yi YU Xiao-dong
College of Life Science Chongqing Normal University Chongqing Key
Laboratary of Animal Biology Chongqging 400047 China

Abstract There are many kinds of active substances in wasp venom which would evoke a series of physiological and patho-
logical reactions including pang edema local damage etc. Cationic tetradecapeptide mastoparan is an important active factor
from wasp venom which showed a variety of activities including activation of G-protein phospho- lipase C PLC  phospho-
lipase D PLD and phospholipase A, PLA,  the change of Ca’* concentration in cells as well as histamine release after
inducing mast cell degranularion. Mastoparan can be applied to many fields including research antigen-detection and clinical
therapy and so on. Comparing mastoparan with others from MP families in sequence and confromation we can develop new
and specific mastoparan analogues by modifying its structure.

Key words mastoparan MP  cationic tetradecapeptide G protein vespid wasps wasp venom

G A, phospholipase A,
PLA, D phospholipase D PLD C
phospholipase C PLC Ca’"
1
A, PLA, 20 80
MP
Mastoparan
MP MP
MP
# 2006-02-23 2006-11-16
956207

1979-



1 Mastoparan 77
MP 1P,
MpP G PLC
I  Mastoparan
MP Gi  Go a
1979  Hirai Vespula lewisii ADP- GTP nu-
14 cleoside diphosphate kinase NDPK G
G ’ MP
: " -mastopa- 80%
ran MP COOH-1le-Asn-Leu-Lys- MP G
Ala-Leu-Ala-Ala-Leu-Ala-Lys-Lys-Ile-Leu-NH2 ~ C- MP
10 N- - G MPpP
2 Lys MP G o
’ 2.2 D,
MP PLD PLD,
Gi/Go PLD, PLD, PLD,
o 4 5-
MP PLD, PLD,
ADP- 1 ARF-1
o ! MP C MP PLD
PLD, MP
Ca’* K* ’ PLD PLD
MP G PLD,
G MP 4 5-
2 Mastoparan FLD,
PLD,
2.1 MP PLD, ? Way °
MP RBL-2H3 MPp
5- PLD,
MP PLD, Gi ARF-1 C PKC
MP  TH, Ca’* MP  PLD
6
TNF-a IL-1B PLD
! PLA, PLC PLD,
PLD G MPp 14
PLC GTP 2.3 G
G PLC 4 5- G
phosphatidylionsitol 4 5-biphos- G
phate PIP, 14 5- CAMP
inositol-1 4 5-triphosphate 1P, G a By
Ca™ B v o By
Chahdi a
§ guanine nucleo- o GTP 5 MP
tide exchange factor GEF —3,Pix ATP G 10



78 http //www. csxbz. com 24
MP G ® MP
G Tf-L
pH fusogenic GALA MP
MP MP
«
MP 3.3
G : Hirata * MP
Kikkawa ' MP G Ca’* 97-KDa
G a MPpP
GDP/GTP GTP Chahdi
’ Rac/Cdc42 GEF — MP
B, Pix MP
PLD PLC MP G *  Transportan TP MP ga-
GTP lanin
MP G cell-penetrating peptides CPP
19
PLD %
Jones 7 TP10-Gi3a™* >
3 Mastoparan v AP
3.1 G 3.4
MP MP Ca®”
MP o *
G MP F-
MP G Gi/Go nexin-1  PN-1
G MP
020 * Bacigalupo
G 0 Atrazine Atr
G MP Mast-Atr Th/ citrate
dipicolinic acid DPA
G a ADP- Arm-
stead  * MP Atr MP
G
K, K
“P c o K. K. 4 Mastoparan
MP 14
3.2
MP MP
MP 14
Yamada “ MP A 1



Mastoparan 79

1
1 mastoparan MP
MP
Vespa mandarinia INLKATAALAKKLL Mastoparan-M
Vespa xanthoptera INWKGIAAMAKKLL Mastoparan-X
Vespa analis IKWKAILDAVKKVI Mastoparan-A
Vespa tropica INLKATAAFAKKLL Mastoparan-T
Vespa orientalis INLKATAALVKKVL Mastoparan- Il
Vespa basalis LKLKSIVSWAKKVL Mastoparan-B
Vespula lewisit INLKALAALAKKIL Mastoparan-L
Polistes jadwigae VDWKKIGQHILSVL Mastoparan-J
Vespa crabo LNLKALLAVAKKIL Mastoparan-C
Vespula vulgaris INWKKIKSIIKAAMN Mastoparan-V1
Vespula vulgaris INWKKIKSLIKAAMS Mastoparan-V2
Agelaia pallipes pallipes  1/LLGTILGLLKGL/L Agelaia-CP
Agelaia pallipes pallipes 1/LNWLKLGKAIIDAI/L Agelaia-MP
Protopolybia exigua INWLKLGKKVSAIL Protopolybia MP]
Protopolybia exigua INWKAIIEAAKQAL Protopolybia MPII
Protopolybia exigua INWLKLGKAVIDAL Protopolybia MPIIL
MP MP
Vespa basalis MP-B
D-
Lys” " MP-B MP-B
¥ Yibin ¥
MP-1
G" G A
TLR4 TNF-a  IL-6
mRNA
Agelaia pallipes palli-
pes —Protonectin ~ Agelaia-MP
G" G~
35
MP
MP
1 Melittin

10

11

12

13

n — J .
1996 13 1 15-20.

HIRTIA' Y YASUHARA T YOSHIDA H et al. A New Mast
Cell Degranulating Peptide* Mastoparan” in the Venom of
Vespula Lewisii J . Chem Pharm Bull Tokyo 1979 27
8 1942-1944.
HIGASHIJIMA T UZU S NAKAJIMA T et al. Mastopa-
ran a Peptide Toxin from Wasp Venom Mimics Receptors
by Activating GTP-binding Regulatory Proteins
teins ] .J Biol Chem 1988 263 14 6491-6494.
ARBUZOVA A SCHWARZ G. Pore-forming Action of
Mastoparan Peptides on Liposomes. A Quantitative Analysis
J . Biochim Biophys Acta 1999 1420 1-2 139-152.
BLUMENSTEIN I GERHARD R RIES J et al. Regulation
of Mastoparan-Induced Increase of Paracellular Permeability
in T84 Cells by RhoA and Basolateral Potassium Channels
J . Biochemical Pharmacology 2003 65 7 1151-1161.
KING T P JIM S Y WITTKOWSKI K M. Inflammatory

Role of Two Venom Components of Yellow Jackets

G-pro-

Vespu-
la Vulgaris  a Mast Cell Degranulating Peptide Mastopa-
ran and Phospholipase A; J . Int Arch Allergy Immunol
2003 131 1 25-32.
WU TM CHOU T C DING YA LI M L. Stimulation of
TNF-alpha IL1-beta and Nitrite Release from Mouse Cul-
tured Spleen Cells and Lavaged Peritoneal Cells by Masto-
paran M J . Immunol Cell Biol 1999 77 6 476-482.
CHAHDI A SOROKIN A DUNN M J et al. The Rac/
Cdc42 Guanine Nucleotide Exchange Factor Betal Pix En-
hances Mastoparan-activated Gi-dependent Pathway in Mast
Cells J . Biochem Biophys Res Commun 2004 317 2
384-389.
KLINKER J F LAUGWITZ K L. HAGELTIKEN A et al.
G-protein Activation Via Nucleoside Diphosphate Kinase a
Possible General Mechanism of Mastoparan Action J . Bi-
ochemical Pharmacology 1996 51 3 217-223.

MOUSLI M BRONNER C LANDRY Y

Activation of GTP-binding Regulatory Proteins
by Substance P and Compound 48/80 J . FEBS
Lett 1990 259 2 260-262.
FERRY X BREHIN S KAMEL R et al. G Protein-de-
pendent Activation of Mast Cell by Peptides and Basic
Secretagogues ] . Peptides 2002 23 8 1507-1515.
CHAHDI A CHOIWS KIMYM et al. Mastoparan Se-
lectively Activatesphospholipase D, in Cell Membranes

J . ] Biol Chem 2003 278 14 12039-12045.
WAY G OLUANAIGH N COCKCROFT 8. Activation of
Exocytosis by Cross-linking of the IgE Receptor is De-

et al. Direct
G-pro-

teins

pendent on ADP-ribosylation Factor 1-regulated Phospho-
lipase D in RBL-2H3 Mast Cells

Mechanism of Activation is Via Regulation of Phosphati-

Evidence that the



80

http //www. csxbz. com 24

15

16

17

19

20

21

22

23

24

25

dylinositol 4 5-Bisphosphate Synthesis J . Biochem J
2000 346 63-70.
WANG Y ORAM ] F. Unsaturated Fatty Acids Phospho-
rylate and Destabilize ABCA1 Through a Phospholipase D,
Pathway J .J Biol Chem 2005 280 43 35896-35903.
SPRAGUE R BOWLES E STUMPF M et al. Rabbit E-
rythrocytes Possess Adenylyl Cyclase Type Il That is Ac-
tivated by the Heterotrimeric G Proteins Gs and Gi ] .
Pharmacol Rep 2005 57 222-228.
GRUENHAGEN J A YEUNG E S. Investigation of G Pro-
tein-initiated Ca’* -dependent Release of ATP from Endo-
thelial Cells J . Biochim Biophys Acta 2004 1693 2
135-146.
JONES S HOWL J. Charge Delocalisation and the Design
of Novel Mastoparan Analogues Enhanced Cytotoxicity
and Secretory Efficacy of Lys’ Lys® Aib'® MP J .
Regulatory Peptides 2004 121 1-3 121-128.
KIKKAWA S TAKAHASHI K TAKAHASHI K et al.
Activation of Nucleoside Diphosphate Kinase by Mastopa-
ran a Peptide Isolated from Wasp Venom J . FEBS
Lett 1992 305 3 237-240.
MILES G P SAMUEL M A JONES A M et al. Mastoparan
Rapidly Activates Plant MAP Kinase Signaling Independ-
ent of Heterotrimeric G Proteins J . Plant Physiol 2004
134 4 1332-1336.
DI CESARE MANNELLI L. PACINI A TOSCANO A et
al. Gi/o Proteins Expression for Direct Activation Enquir-
y J . Protein Expr Purif 2006 47 1 303-310.
LENTSCHAT A KARAHASHI H MICHELSEN K S et
al. Mastoparan a G Protein Agonist Peptide Differential-
ly Modulates TLR4- and TLR2-mediated Signaling in Hu-
man Endothelial Cells and Murine Macrophages J .J Im-
munol 2005 174 7 4252-4261.
ARMSTEAD W M. G Protein Activation Elicits Cerebrova-
sodilation Through Interaction with K,;, and K, Channels
J . Brain Research 2002 957 2 369-372.
YAMADA Y SHINOHARA Y KAKUDO T et al. Mito-
chondrial Delivery of Mastoparan with Transferrin Lipo-
somes Equipped with a pH-sensitive Fusogenic Peptide for
Selective Cancer Therapy J . Int J Pharm 2005 303 1-
2 147.
HIRATA Y NAKAHATA N OHIZUMI Y. Identification of
a 97-kDa Mastoparan-Binding Protein Involving in Ca**
Release from Skeletal Muscle Sarcoplasmic Reticulum
J . Molecular pharmacology 2000 57 6 1235-1242.
JONES S HOWL J. Charge Delocalisation and the Design
of Novel Mastoparan Analogues
and Secretory Efficacy of Lys5 Lys8 Aibl0 MP ] .

Enhanced Cytotoxicity

26

27

28

29

30

31

32

33

34

35

Regul Pept 2004 121 1-3 121-128.
BARANY-WALLJE E  ANDERSSON A GRASLUND A
et al. NMR Solution Structure and Position of Transportan
in Neutral Phospholipid Bicelles J . FEBS Lett 2004
567 2-3  265-269.
JONES S FARQUHAR M MARTIN A et al. Intracellu-
lar Translocation of the Decapeptide Carboxyl Terminal of
G,3a Induces the Dual Phosphorylation of p42/p44 MAP
Kinases ] . Biochim Biophys Acta 2005 1745 2
207-214.
LOPEZ-GDDINEZ J] GARAMBULLO T I MARTINEZ-
CADENA G et al. Mastoparan Induces Ca’* -independent
Cortical Granule Exocytosis in Sea Urchin Eggs ] . Bio-
chemical and Biophysical Research Communications
2003 301 1 13-16.
GIAU R CARRETTE J] BOCKAERT J et al. Constitutive
Secretion of Protease Nexin-1 by Glial Cells and Its Regu-
lation by G-protein-coupled Receptors J . J Neurosci
2005 25 39  8995-9004.
BACIGALUPO M A IUS A LONGHI R et al. Homoge-
neous Immunoassay of Atrazine in Water by Terbium-en-
trapping Liposomes as Fluorescent Markers ] . Talanta
2003 61 4 539-545.
KINGTP JIMSY WITTKOWSKI K M. Inflammatory
Role of Two Venom Components of Yellow Jackets Vesp-
ula vulgaris a Mast Cell Degranulating Peptide Mastopa-
ran and Phospholipase Al J . Int Arch Allergy Immu-
nol 2003 131 1 25-32.
MENDES M A SOUZA B M PALMA M S. Structural
and Biological Characterization of Three Novel Mastoparan
Peptides From the Venom of the Neotropical Social Wasp
Protopolybia Exigua Saussure ] . Toxicon 2005 45
1 101-106.
HO CL SHIHY P WANG K T et al. Enhancing the Hy-
potensive Effect and Diminishing the Cytolytic Activity of
Hornet Mastoparan B by D-amino Acid Substitution J .
Toxicon 2001 39 10 1561-1566.
YIBG JIANGZ HONG Z et al. A Synthesized Cationic
Tetradecapeptide from Hornet Venom Kills Bacteria and
Neutralizes Lipopolysaccharide in Vivo and in Vitro J .
Biochemical Pharmacology 2005 70 2 209-219.
MENDES M A SOUZA B M MARQUES M R et al.
Structural and Biological Characterization of Two Novel
Peptides from the Venom of the Neotropical Social Wasp
Agelaia Pallipes Pallipes J . Toxicon 2004 44 1 67-
74.



