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Wasps, members of the order Hymenoptera, are distributed in different parts of the world, including Brazil,
Thailand, Japan, Korea, and Argentina. The lifestyles of the wasps are solitary and social. Social wasps use venom
as a defensive measure to protect their colonies, whereas solitary wasps use their venom to capture prey.
Chemically, wasp venom possesses a wide variety of enzymes, proteins, peptides, volatile compounds, and
bioactive constituents, which include phospholipase A2, antigen 5, mastoparan, and decoralin. The bioactive
constituents have anticancer, antimicrobial, and anti-inflammatory effects. However, the limited quantities of wasp
venom and the scarcity of advanced strategies for the synthesis of wasp venom'’s bioactive compounds remain a
challenge facing the effective usage of wasp venom. Solid-phase peptide synthesis is currently used to prepare

wasp venom peptides and their analogs such as mastoparan, anoplin, decoralin, polybia-CP, and polydim-I.

wasp’s venom biomedical properties bioactive compounds nanotechnology applications

allergy

| 1. Introduction

Vespid wasps (Family: Vespidae) are distributed worldwide and comprise more than 5000 species. Wasp venom
has a wide variety of chemical constituents, which includes proteins, peptides (e.g., mastoparan, eumenitin,
eumenitin-R, rumenitin-F, EpVP, decoralin, and anoplin), enzymes (hyaluronidase, o-glucosidase, phosphatase
phospholipase A2, and phospholipase B), and small molecules 2B, The isolated compounds from wasp venom
have shown several beneficial activities such as antimicrobial & anticancer &, and anti-inflammatory effects [,
However, their peptides have been presented in trace quantities. Solid phase peptides synthesis (SPPS) was
attributed to the design and development of these molecules . Successfully, several peptides and their analogues
were synthesized via SPPS technology such as mastoparan & anoplin 29 decoralin &1 polybia-MP-I 22
polybia-CP [3I14 polydim-1 13, and agelaia-MP 8. The synthetic peptides have antimicrobal, and anticancer
properties L7128 The nests and venoms of wasps have been their role in the synthesis of nanoparticles of gold and
silver tested. These nanoparticles were proven effective as antimicrobial and anticancer entities against a variety of
microorganisms and cancer cells [221[20121] Despite preliminary medicinal outcomes, the interaction between wasp
venom and human organs is still under debate. Wasp venom impacts the physiological aspects of the human body
and could also lead to an allergic reaction 22 aAllergic reaction to wasp venom is a devastating problem due to the
progressing immune responses of different systems. For instance, Vespa velutina venom administration lead to the
failure of multi-organisms and even death among the Chinese population; and that was mostly due to toxins that

are usually known to cause pain, inflammation, kidney and liver failure, cardiac arrhythmia, and sometimes
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neurotoxicity. Thus, many efforts are being invested into combating the allergic reactions and improving life quality
using venom immunotherapy (VIT) 22, VIT is the most effective method known so far for the avoidance of the

systemic sting reactions even after discontinuation of the therapy [24],

2. Biological Properties of Wasp Venom, and Their Isolated
and Synthesized Bioactive Peptides

2.1. Biological Properties

Studies have been conducted on venomous wasp structures, and their mode of action dating back to over 50 years
ago. However, the therapeutic value of these toxins remains relatively unexplored. Further experiments are needed
to fill the gap, and implementat quality control to elucidate wasp venom biological properties. As shown below,

wasp venom exhibits biological properties, including antimicrobial, anticoagulant, genotoxic, and anti-inflammatory
properties (Figure 1) [251[261[27][28]
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Figure 1. Wasp venom as a source of bioactive compounds and its biological activities and application.

2.1.1. Antimicrobial Activities

Today, microbial infections are a significant human concern globally. The emergence of infectious diseases and the
scarcity of vaccines pose a significant danger to human health; thus, there is an immediate need to develop new
antimicrobial agents [29. Vespa orientalis’s crude venom contains peptides and proteins. The venom has

antimicrobial activity against Gram-positive and Gram-negative bacteria at very low concentrations relative to
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tetracycline (positive control). The inhibition zones were 10.2, 12.6, 22.4, and 22.7 mm for Klebsiella pneumonia,
Staphylococcus aureus, Escherichia coli, and Bacillus subtilis, respectively, while MIC values were 128, 64, 64,
and 8 pg/mL, respectively. The MICgg and MICqyq values were 74.4 and 119.2 pg/mL for K. pneumonia, 63.6 and
107 pg/mL for S. aureus, 45.3 and 65.7 pg/mL for E. coli, and 4.3 and 7.0 pg/mL for B. subtilis, respectively 9.
Previous studies have determined that the venom from Parischnogaster, Liostenogaster, Eustenogaster, and
Metischnogaster wasps inhibited the development of Gram-positive B. subtilis, Gram-negative E. coli, and
Saccharomyces cerevisiae yeast Bl The peptide mastoparan-c, derived from Vespa crabro venom, triggered

antimicrobial action toward resistant strains of S. aureus (Gram-positive) bacteria 23],

2.1.2. Anti-Inflammatory Activities

Inflammation is an underlying cause of several destructive disorders such as arthritis, cancer, and asthma. Anti-
inflammatory medications are currently used to suppress short- and long-term body responses, and thus, it is vital
to recognize new molecules with similar properties 22l Vespa tropica venom effectively reduced oxidative stress
and stimulated microglia via lipopolysaccharides (LPS) release. Wasp venom treatment (5 and 10 ug/mL) greatly
attenuated LPS induced activation of NF-kB phosphorylation [B3l. Bracon hebetor venom (BHV) affected LPS-
induced nitric oxide (NO) in RAW 264.7 cells and septic shock in mouse models. BHV strongly mediated LPS-
induced inflammation without any cytotoxicity at a concentration of 0.1-0.4 pg/mL 4. Moreover, Nasonia
vitripennis venom contains at least 80 proteins, and it exerts anti-inflammatory impacts via down-regulation of the
proinflammatory cytokine IL-1p 28],

2.1.3. Genotoxicity

Polybia paulista wasp venom concentrations below 0.01-10 pg/mL did not cause cytotoxicity and showed
genotoxic and mutagenic potential in HepG2 cells. The genotoxic and mutagenic behavior of P. paulista venom
could be explained by the action of phospholipase, mastoparan, and hyaluronidase, leading to cell membrane
disruption and genetic material alterations or even DNA mutations 28,

2.1.4. Anticoagulant

The venom of Polybia occidentalis, a social wasp, has anticoagulant, and fibrinogen-degrading pharmacological
properties. Anticoagulation occurs at different stages of the clotting process (intrinsic, extrinsic, and specific

pathway). Venom can inhibit platelet aggregation and destroy plasma fibrinogens 27,

2.2. Isolated and Synthesized Bioactive Peptides from Wasp Venoms

Wasp venoms are cocktails of peptides, proteins, and small organic molecules like volatiles compounds (Eigure 1
and Figure 2), where peptides are the most abundant compounds, as mentioned in Table 1 3338l The minute
guantity of extracted venom stands as a hindrance to the analysis and understanding of the pharmacological,

biological, and ecological aspects of the venom constituents. Here, we discuss the isolated peptides from wasp

https://encyclopedia.pub/entry/8100 3/26



Wasp Venom Biochemical Components | Encyclopedia.pub

venom and their chemical design via SPPS 81,
O
it I /J'l\ /\_)\
Non-8-en-2-one (A) Heptan-2-one (B)  N.(3-methylbutyl)acetamide (C)
8] 8] (0]
Nonan-2-one (I)) 4,8-dimethylnon-7-en-2-one (E) undecan-2-one (F)
o
8]

(E,E)-2.8-dimethyll,7-dioxaspiro[5.5lundecane (G)

Figure 2. Some of the volatile compounds identified from wasp venom.Table 1. Isolated constitutes from Wasp-

Venom and their biological activity.

Wasp-Scientific

Name Isolated Compounds Biological Activity Reference
Peptides

Cytotoxic against
Glioblastoma
multiforme (T98G) cell,
60% inhibition at 20

Vespa mol/L (in vitro)

xanthoptera Mastoparan (MPX) (INWKGIAAMAKKLL-NH,) W [B7][38][39]

Anti-Escherichia coli
and anti-Lactococcus
lactis at MIC 8, and 2.5
UM, respectively (in
Vitro).

Vespula lewisii

Blocked lobster
neuromuscular
transmission.

Anterhynchium Medlatgd .
flavomarginatum Mastoparan-AF (EMP-AF) depolarization of the [4[40]
) (INLLKIAKGIIKSL-NH,) muscle membrane,
micado .
often leading to a weak
contraction of the
muscle at 0.1 + 1 mM
(in vitro).
V. lewisii, Vespa  Mastoparan (INLKALAALAKKIL) Induces apoptosis in [41[42](43]
tropica and B16F10-Nex2
Polybia paulista melanoma cells treated
with 165 pM.
Potent anti-

inflammatory.
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WaSpl\'liﬂzmmc Isolated Compounds Biological Activity Reference
Shows activity against
colistin-susceptible
Acinetobacter
baumannii and colistin-
resistant Acinetobacter
baumannii at MICsq
value of 4, and 8 mg/I,
respectively.
Antimicrobial activity
on the epimastigote,
trypomastigote and
amastigote forms of
Trypanosoma cruzi Y
strain via dose-
dependent growth
inhibition (in vitro).

Anti-Enterococcus
faecalis and anti-
Vespa basalis Mastoparan B (LKLKSIVSWAKKVL) Bucillus subtilis at MIC 44
of 3.13 mg/mL (in
Vitro).

V. basalis Mastoparan-I1 (INLKAIAALVKKVL) ND 44
V. basalis Mastoparan-A (IKWKAILDAVKKVI) ND 44
V. basalis Mastoparan-T (INLKAIAAFAKKLL) ND 4

Potent antimicrobial

activity against

Streptococcus mutans 4]
and Salmonella

enterica at 50 UM (in

Vitro).

Vespula vulgaris  Mastoparan V1 (INWKKIKSIIKAAMN)

Cytotoxic towards
Vespa orientalis ~ Mastoparan (HRI) T98G cells and give 371
L. (INLKAIAALVKKVL-NH2) 80% inhibition at 20

pmol/L (in vitro).

Inhibition of the biofilm
formation by
Staphylococcus Aureus [25]

Vespa crabro Mastoparan-C (MP-C) (LNLKALLAVAKKIL-NH>) and Pseudomonas
aeruginosa at 32 uM
MBIC (in vitro).
V. tropica Mastoparan-VT1 (INLKAIAALAKKLL) AR (29

pg/mL (in vitro).
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Wasp-Scientific
Name

V. tropica

V. tropica

V. tropica

V. tropica

V.tropica

V. tropica

Polistes rothneyi
iwatai

P. rothneyi
iwatai.

Vespa magnifica

V. magnifica

V. magnifica

V. magnifica

Isolated Compounds

Mastoparan-VT2 (NLKAIAALAKKLL)

Mastoparan-VT3 (INLKAITALAKKLL)

Mastoparan-VT4 (INLKAIAPLAKKLL)

Mastoparan-VT5 (VIVKAIATLASKLL)

Mastoparan-VT6 (INLKAIAALVKKLL)

Mastoparan-VT7 (INLKAIAALARNY)

Polistes-mastoparan-R1 (Pm-R1) (INWLKLGKKILGAI-NH2)

Polistes-mastoparan-R3 (Pm-R3)
(INWLKLGKQILGAL-NH>)

Peptide 5e (FLPIIAKLLGLL)

Peptide 5f (FLPIPRPILLGLL)

Peptide 5g (FLIIRRPIVLGLL)

Peptide 12a (INWKGIAAMAKKLL)

Biological Activity Reference

Anti-E. faecalis, anti-

E.coli and anti- [29]
S.aureus at 5 pg/mL (in
vitro).

Anti-S. aureus and

anti-Candida [29]
parapsilosis at 2.5

pg/mL (in vitro).

Anti-Bacillus
pyocyaneus, anti-P.

aeruginosa, and anti- 29
Bacillus dysenteriae at
10 pg/mL (in vitro).
Anti-Candida albicans [29]
at 40 pg/mL (in vitro).
Anti-S. aureus and
anti-B. dysenteriae at 29
20 pg/mL (in vitro).
Anti-E. faecalis at 5 [29]
pg/mL (in vitro).
Has histamine-
releasing activities
from rat mast cells EJ
(ECs0 = 0.09 uM) (in
Vitro).
Has histamine-
releasing activities
from rat mast cells EJ
(ECs0 = 0.19 mM) (in
Vitro).
Anti-S. aureus, MIC = 45]
5 pg/mL (in vitro).
Anti-S. aureus, MIC = [45]
10 pg/mL (in vitro).
Anti-S. aureus MIC = 45]
10 pg/mL (in vitro).

[45]

Anti-S. Aureus, and
anti-C. albicans at MIC
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Wasp-Scientific
Name

V. magnifica

P. dimorpha

Anoplus
samariensis

Batozonellus
maculifrons

A. samariensis

P.
hypochondriaca

A.
flavomarginatum
micado

Agelaia vicina

Agelaia pallipes
pallipes

A. pallipes
pallipes

Anoplius
samariensis,
and

Isolated Compounds

Peptide 12b (INWKGIAAMKKLL)

Polydim-I (AVAGEKLWLLPHLLKMLLTPTP)

As-126 (EDPPVVKMK-NHy)

Bm-10 (ETAPVPKAISK-NHy)

Anoplin
(GLLKRIKTLL-NH2)

Pimplin (KRKPPRPNPKPKPIP)

Af-113 (INLLKIAKGIIKSLNH3)

Agelaiatoxin-8 (AVTx8) (INWKLGKALNALLNH,)

AgelaiaMP-|
(INWLKLGKAIIDAL-NHy)

AgelaiaMP-11 INWKAILQRIKKML-NH,)

Pompilidotoxins (a-PMTXs) (RIKIGLFDQLSKL-NH>)

Biological Activity Reference

= 3.7 pg/mL (in vitro).

Anti-S. aureus MIC = [45]
3.7 pg/mL (in vitro).

Antimycobacterial

activity at 7.6 pg/mL (in

Vitro). [15](461
Anti-S. aureus at MICsg

4.1 pg/mL (in vitro).

ND e
ND 7
Cytotoxic for T98G

cells, gives 10% [37][48]
inhibition at 20 ymol/L

(in vitro).

Effective against

Musca domestica at 49
dose of 40 ng (in vitro).
ND =
Inhibits gamma-
aminobutyric acid
(GABA)
neurotransmission [51]
uptake at ECsg value of
0.09 £ 0.04 uM and
maximum inhibition of
97 + 5% (in vitro).
Has hemolytic activity [27]
at EDsg = 60 pM.
Has hemolytic activity
at EDsg = 240 UM (in 52
Vitro).

[53]

Facilitates synaptic
transfer in the motor
neuron of the lobster
and delays
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Wasp-Scientific

Name Isolated Compounds Biological Activity Reference
Batozonellus downregulation of the
maculifrons sodium channel (in
vitro).

Facilitates synaptic
transfer in the

A. samariensis, neuromuscular junction

B-PMTXs 53]
and B. of the lobster, and
maculifrons (RIKIGLFDQRSKL-NH2) slows the sodium
channel inactivation (in
Vitro).
Effective hemolytic
response in human
A erythrocytes.
flz;lvomarginatum Eumenine mastoparan-AF (EMP-AF) Enhancing' [40]
micado (INLLKIAKGIIKSL-NH2) degranulation of rat

peritoneal mast cells
and RBL-2H3 cells (in
Vitro).

Antibacterial activity
towards Gram-positive
and Gram-negative

Agelaia pallipes 2
pgllipes pandp Protonectin ReleahplEE
J [54]
Protonectarina  (ILGTILGLLKGL-NH,) gi'gi:ggfz:ﬁ: (821 (
IE Chemotaxis against
polymorphonuclear
leukocytes (PMNL) (in
Vitro).
A. pallipes )
: Protonectin (1-6) [54]
palllpgs, and P. (ILGTIL-NHs) ND
sylveirae
. . Has poor hemolytic
A. pallipes Protonectin (1-4)-OH activity at EDso = 1 mM [52]
pallipes (ILGT-OH) (in vitro).
A. pallipes Protonectin (7-12) ND [52]
pallipes (GLLKGL-NHy)
. ) Has weak hemolytic
A. pallipes Protonectin (1-5)-OH activity at EDso = 1 mM [52]
pallipes (ILGTI-OH) (in vitro) 0
A. pallipes Protonectin (1-6)-OH Has poor hemolytic 52
pallipes (ILGTIL-OH) activity at EDsg =1 mM
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Wasp-Scientific
Name

Orancistrocerus
drewseni

A. pallipes
pallipes

A. pallipes
pallipes

A. pallipes
pallipes

P. paulista
Vespa
mandarinia

V. xanthoptera

Paravespula
lewisi

V. tropica

V. crabro

Eumenes
rubronotatus

E.
rubrofemoratus

Eumenes
micado

Isolated Compounds

Orancis-protonectin (ILGITSLLKSL-NH>)

Pallipine-1 (GIIDDQQCKKKPGQSSPVCS-OH)

Pallipine-Il (SIKHKICKLLERTLKLTT PFC-NH>)

Pallipine-Ill
(SIKKHKCIALLERRGGSKLPFC-NHy)

Paulistine (SIKDKICKIIQCGKKLPFT-NH>)
(oxidized form)

Ves-CP-M (FLPILGKLLSGL-NH)

Ves-CP-X (FLPIIAKLLGGLL)

Ves-CP-P (FLPIIAKLVSGLL)

Ves-CP-T (FLPILGKILGGLL)

Crabrolin (FLPLILRKIVTAL-NH3)

Eumenitin (LNLKGIFKKVASLLT)

Eumenine mastoparan-ER (EMP-ER) (FDIMGLIKKVAGAL-NH>)

Eumenine mastoparan-EM1 (LKLMGIVKKVLGAL-NH)

Biological Activity Reference

(in vitro).

Has hemolytic activity

of the sheep blood 53
cells at 50 pM (in vitro).

ND 52
ND 2]
ND 52
Causes mast cells

degranulation or =
hemolysis (in vitro).

ND &1
ND &1
ND &1
ND 7]

Releases histamine

from rat peritoneal [58]59]
mast cells at EDsg of

11.8 pg/mL (in vitro).

Shows antimicrobial

activity against S.

aureus, [69]
Staphylococcus

saprophytius, E. coli at

MIC =6 pM (in vitro).

Anti-C. albicans at MIC
7.5 uM.

Has Leishmanicidal 61l
activity at ICsp 20 uM

(in vitro).

Anti-S. aureus and 62
anti-E. coli at MIC 7

UM (in vitro).
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Wasp-Scientific
Name

E. micado

Eumenes
fraterculus

O. drewseni

E.
rubrofemoratus

E. fraterculus

P. paulista.

P. paulista

Isolated Compounds

Eumenine mastoparan-EM2 (LKLLGIVKKVLGAI-NH2)

Eumenine mastoparan-EF (EMP-EF) (FDVMGIIKKIASALNH2

Eumenine mastoparan-OD
(EMP-OD)
(GRILSFIKGLAEHL-NHy)

Eumenitin-R (LNLKGLIKKVASLLN)

Eumenitin-F (LNLKGLFKKVASLLT)

Polybia-CP
(ILGTILGLLKSL-NH2)

Polybia-CP 2 (ILGTILGKIL-OH)

Biological Activity Reference

Has Leishmanicidal
activity with an 1Csq of
36 pM (in vitro).

Anti-S. aureus and

anti-E. coli at MIC of 3

UM (in vitro). [62]
Has Leishmanicidal

activity with an ICsg of

36 pM (in vitro).

Anti-C. albicans at MIC

of 7.5 uM.

Has Leishmanicidal 61
behavior at ICsqg of 40

UM (in vitro).

Induces hemolysis of
the sheep blood cells
at 50 puM (in vitro).

Anti-Sreptococcus

pyogenes, anti-

Micrococcus luteus,

and anti-

Stenotrophomonas 61
maltophilia at MIC of

15 pM.

Anti-B. subtilis at MIC

7.5 UM (in vitro).

Anti-C. albicans at MIC
of 7.5 uM.

Has Leishmanicidal
activity at ICsg of 52
UM (in vitro).

Anti-S. maltophilia at
MIC of 15 pM (in vitro).

Anti-microbial against

S. aureus and B.

subtilis at 15 pg/mL [14](57]
compared with 0.5 and

18 pg/mL of

tetracycline (in vitro).

Has chemotaxis, mast

cell degranulation, and [63]
hemolytic activities (in

Vivo).
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Wasp-Scientific

Name Isolated Compounds Biological Activity Reference

Has chemotaxis, mast

cell degranulation, and

hemolytic activities (in
Polybia-CP 3 (ILGTILGTFKSL-NH,) Vivo). (B1[63]

Antiplasmodial and

anticancer properties

(in vitro).

Antitumor against
bladder and prostate
cancer cells.
Exhibits potent activity
against S. aureus, MIC
of 9 uM (in vitro).
Anti-C. albicans (ECsg
=129 yM) and C.
neoformans (ECso = 11
MM) (in vitro).
Polybia-MP1 Fungicidal activity [641149]
(IDWKKLLDAAKQIL-NH>) against Candida
glabrata (ECsp = 8 M)
and C. albicans (ECso
=16 pM) (in vitro).
Anti-E. coli, P.
aeruginosa, B. subtilis,
and S. aureus at MIC
of 8, 8, 4, and 15
pg/mL compared to 2,
18, 18, and 0.5 of
tetracycline (in vitro).

P. paulista

V. orientalis L. HR-1 (INLKAIAALVKKVL-NH> ND (58]
V. orientalis L. HR-2 (FLPLILGKLVKGLL-NH2) ND 631

Polistes Polisteskinin-J (RRRPPGFSPFR-OH) e h
jadwigae

Pollistes Polisteskinin-C (SKRPPGFSPFR-OH) NP -
chiensis

Exerts potent anxiolytic
effects at 6, 3, and 1.5
P. rothney Polisteskinin-R (ARRPPGFTPFR-OH) nmol compared to (631i661
positive control
Diazepam (in vivo)

Vespa analis Vespakinin-A (GRPPGFSPFRVI-OH) ND 3
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Wasp-Scientific
Name

Vespa
mandarinia

V. magnifica,
Parapolybia
varia, V. tropica

V. magnifica
(Smith)

Parapolybia
varia

V. magnifica

Batozonellus
maculifrons

O. drewseni

O. drewseni

O. drewseni

O. drewseni

Nasonia
vitripennis

Isolated Compounds

Vespakinin-X (ARPPGFSPFR-OH)

Vespid Chemotactic Peptides (VCP)

VCP-5h (FLPIIGKLLSGLL-NHy)

Vespakinin (Vespk)

Vespakinin-M GRPPGFSPFRID

Pompilidotoxins (3-PMTXs) (RIKIGLFDQLSRL-NH,)

OdVP1 (GRILSFIKGLAEHL-NHy)

OdVP2 (ILGIITSLLKSL-NH2)

OdVP3 (KDLHTVVSAILQAL-NH3)

0dVvP4
(LDPKVVQSLL-NH,)

Defensin-NV

(VTCELLMFGGVVGDSACAANCLSMGKAGGSCNGGLCDCRKTTFKELWDKRFG)

Biological Activity Reference

ND 3

Anti-tumor activities

towards NIH-OVCAR-3

and SK-OV-3 ovarian 13311671
cancer cell lines at
concentrations higher

than 10 uM (in vitro).

MICs of 5, 25, and 30,

pg/mL for S. aureus, C. [68]
albicans and E. coli,

respectively (in vitro).

Antitumor activity to
SK-OV-3 at 24 h post- |
treatment (in vitro).

ND 691

Inactivation of the Na*

channel, and the

Nav1.6 channel was Bl
more selective (in

Vitro).

Anti-E. coli, and anti-C.
albicans at MIC of 6 9zl
MM (in vitro).

Anti-S. aureus at MIC
of 25 pg/mL.

Anti-gray mold Botrytis (o]

cinerea at MIC of 0.4

UM (in vitro).

Anti-gray mold B.

cinerea at MIC of 5 uM (zonzl

(in vitro).

ND 1
[72]

Anti-S. aureus, and
Anti-B. cereus at MIC
of 0.93 uM (in vitro).
Anti-B. dysenteriae at
MIC of 0.46 uM (in
Vitro).
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Wasp-Scientific

Name

Chartergellus
communis

C. communis

Cyphononyx
Fulvognathus

Megascolia
flavifrons,
and Colpa
interrupta

C. fulvognathus
and
P. paulista

Polybia
occidentalis, M.
flavifrons, C.
interrupta, and
P. paulista

P. paulista

C. fulvognathus

Isolated Compounds

Communis
(INWKAILGKIGK-COOQOH)

Communis-AAAA (INWKAILGKIGKAAAAVNH)

Bradykinin
(RPPGFSPFR)

Megascoliakinin = Thr6BK-Lys-Ala (BK = bradykinin) (RPPGFTPFRKA)

RA-Thr6 -Bradykinin (RARPPGFTPFR-OH)

Threonine6-bradykinin
(Thr6-BK)
RPPGFTPFR-OH

RA-Thr6 -Bradykinin-DT (RARPPGFTPFRDT-OH)

Fulvonin
(SIVLRGKAPFR)

Biological Activity Reference

Anti-E. coli, and anti-C.
albicans at MIC of 1.86
UM (in vitro).

Anti-P. aeruginosa at
MIC of 9.3 uM (in
vitro).

ND ]

Hemolytic activity at

ECs = 142.6 UM (in

vitro). ]
Hyperalgesic effect at

2 nmol/animal (in vivo).

Acts as a
chemoattractant
directing glioma cells [74]

into blood vessels in
the brain of rats (in
Vivo).

Prevents the synaptic
transmission of the

nicotinic acetylcholine

receptor (NAChR) in =
the central nervous

system of insect (in

vitro).

ND 63

Anti-nociceptive effects

with approximately

two-fold higher than (631[76]
bradykinin and

morphine (in vivo).

ND 63

Displays hyperalgesic
impact after
intraplantar injection in
the rat paw pressure
test (in vivo).

https://encyclopedia.pub/entry/8100

13/26



Wasp Venom Biochemical Components | Encyclopedia.pub

Wasp-Scientific
Name

C. fulvognathus
(Japan)

C. fulvognathus
(Japan)

C. fulvognathus

P. paulista

Pseudopolybia
vespiceps

Isolated Compounds

Cyphokinin (DOTRPPGFTPFR)

Cd-146 (SETGNTVTVKGFSPLR)

Cd-125 (DTARLKWH)

Mastoparan (MPI)
(IDWKKLLDAAKQIL-NHy)

Mastoparan Polybia-MPIl (INWLKLGKMVIDAL-NHy)

Biological Activity Reference

Demonstrates
hyperalgesic impact
after intraplantar
injection in the rat paw
pressure test (in vivo).

Shows hyperalgesic
effect in the rat paw
pressure test after
intraplantar injection (in
Vivo).

ND

Cytotoxic towards
T98G cells, gives 30%
inhibition at 20 ymol/L
(in vitro).

Anti-staphylococcal
activity with an ECsq of
1.83 uM and ECq of
2.90 pM (in vitro).

Mice treated with 5
mg/kg showed a
decline in bacterial
load from 108 to ca.
106 CFUs (in vitro).
Potent hemolytic
activity against mouse
cells (ECsp = 24.18
Mm, ECgo =58.12 |J|V|)
(in vitro).

Inhibits the growth of
C. neoformans (ECsg =
11 pM) and C. albicans
(ECsp = 12.9 pM) (in
vitro).

Anti-A. baumannii AB 0
at MIC of 12.5 yM
while MIC against A.
baumannii AB 53 and
AB 72 was 6.25 pM (in
Vitro).

Adhesion inhibition for
A. baumannii AB 02
and AB 72 at 25 uM
while A. baumannii AB
53 was inhibited at a

]

z7

14.

y in

and

-V1
ays

uces
ol.

1an, G.;
\nti-

8. Torres, M.D.T.; Silva, A.F.; Andrade, G.P.; Pedron, C.N.; Cerchiaro, G.; Ribeiro, A.O.; Oliveira,
V.X.; de la Fuente-Nunez, C. The wasp venom antimicrobial peptide polybia-CP and its synthetic

derivatives display antiplasmodial and anticancer properties. Bioeng. Transl. Med. 2020, 5,

e10167.

9. Vila-Farrés, X.; Lopez-Rojas, R.; Pachon-Ibafez, M.E.; Teixidd, M.; Pachodn, J.; Vila, J.; Giralt, E.
Sequence-activity relationship, and mechanism of action of mastoparan analogues against

extended-drug resistant Acinetobacter baumannii. Eur. J. Med. Chem. 2015, 101, 34-40.

10. Chionis, K.; Krikorian, D.; Koukkou, A.; Sakarellos-daitsiotis, M.; Panou-pomonis, E. Synthesis
and biological activity of lipophilic analogs of the cationic antimicrobial active peptide anoplin.

https://encyclopedia.pub/entry/8100

14/26



Wasp Venom Biochemical Components | Encyclopedia.pub

Waspl\-liﬁ:zntlflc Isolated Compounds Biological Activity Reference
concentration of 12.5

1 UM (in vitro).

. . Anti-S. aureus, MIC of 57] J

P. paulista Polybia-MPIII (INWLKLGKAVIDAL) 19 1M (in vitro).

Shows strong mast cell

1 degranulation. ind
Has weak haemolytic

P. paulista Polybia-MP IV (IDWLKLRVISVIDL-NH) activity, s 29,

hypernociception and
edema formation (in
Vitro).

Medium mast cell
degranulation,

P. paulista Polybia-MP V (INWHDIAIKNIDAL-NH3) haemolytic activity and sl
hypernociception (in

1 Vitro). Dng, J-;

Medium haemolytic

activity and [63]
hypernociception (in

vitro).

P. paulista Polybia-MP VI (IDWLKLGKMVM-OH)

Shows weak mast cell

degranulation and sy ted
haemolytic activity (in

Vitro).

P. paulista unk-1 (IPAGWAIVKV-NH>)

1 Shows weak mast cell eptive
degranulation and
haemolytic activity, 3, 120,
weak chemotaxis for

P. paulista unk-2 (TGDSPDVR-OH) PMNLs, and a range of 3

weak to strong

1 hypernociceptiqn aqd 0, J.R.;
oedema formation (in
Vitro).

Has lysophospholipase a—
activity and inhibits
both mediated and

V. orientalis L. Orlentotoxﬂln spontaneous relgase of [79]80]

1 (Neurotoxin) the neurotransmitter JA.:
from the presynaptic o
nerve membrane (in na”y
Vivo).

WILLT EIHILILAUITIE 1T d 1TTUUDE [H1uuEet Ul THdiiiiidly vaiuiiiullicd. DIUCHiin. DIVUPIyS. ALla—Dbiuinembr.

2016, 1858, 3195-3204.

19. Jalaei, J.; Layeghi-Ghalehsoukhteh, S.; Hosseini, A.; Fazeli, M. Antibacterial effects of gold
nanoparticles functionalized with the extracted peptide from Vespa orientalis wasp venom. J.
Pept. Sci. 2018, 24, e3124—e3133.

20. Kalansuriya, P.; Quezada, M.; Esposito, B.P.; Capon, R.J. Talarazines A—E: Noncytotoxic iron (lll)
chelators from an Australian mud dauber wasp-associated fungus, talaromyces sp. (CMB-W045).
J. Nat. Prod. 2017, 80, 609-615.

21. Pepe, D.; Carvalho, V.F.M.; McCall, M.; de Lemos, D.P.; Lopes, L.B. Transportan in nanocarriers
improves skin localization and antitumor activity of paclitaxel. Int. J. Nanomed. 2016, 11, 2009—
20109.
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2 Wasp-Scientific

Name Isolated Compounds Biological Activity ReferencelJYy
Histamine release from
V. orientalis L. Peptide | (AGVILFGR-NH,) mast cells EDsg = 81
2 5.1077 (in vivo). * B.:
1 "1

Histamine release from
V. orientalis L. Peptide 1l (AGVIFRSP-NH,) mast cells EDsg = 81
3.107% (in vivo).

Has hemolytic activity
at ECsp of 80 uM (in
Vitro).
2 Anti-S. aureus, MIC = py
4 uM (in vitro).
Oreumenes Decoralin (De-NHy) Anti-B. Subtilis, MIC = 82]
decoratus (SLLSLIRKLIT-NH>) 8 UM (in vitro). \
Anti-C. albicans, MIC = ’hen7
20 pM (in vitro). its
Has leishmanicidal
activity, IC5p =11 uM
(in vitro).

N)

2 Potently inhibits cell onia
proliferation and
promotes the cell —2070.
apoptosis of
osteosarcoma (OS) ros
V. ducalis VACPL cells, and this was ol ’

(AQKWLKYWKADKVKGFGRKIKKIWFG) concomitant with the
activation of the INK
and p38 MAPK .0, 21,
signaling pathway (in
vitro).

B

2 Ampulexin-1 (axnl) (CKDDYVNPKEQLGYDILEKLRQKP) ND
Emerald Jewel,
and Ampulex Ampulexin -2 (axn2) (CQNDYVNPKLQFACDLLQKAKERQ) ND
compressa

B

lybia

B

Ampulexin -3 axn3 SFSMLLQKAKERQ ND

e

V. orientalis AuNPs+ peptide (INLKAIAALVKKV) Antibacterial using

AuNPs against K.
pneumoniae, B.
cereus, S. mutans, S.
typhimuriu, E. coli, and
S. aureus, and with the \/espa
inhibition zones of

9.21, 14.32,

14.71,19.21, 15.24 and

(@8]

(@8]

venom as antimicrobial agent in the Stenogastrinae wasp societies. J. Insect Physiol. 2011, 58,
188-193.

32. Palsson-McDermott, E.M.; O'Neill, L.A.J. Targeting immunometabolism as an anti-inflammatory
strategy. Cell Res. 2020, 30, 300-314.

33. Kaushik, D.K.; Thounaojam, M.C.; Mitra, A.; Basu, A. Vespa tropica venom suppresses
lipopolysaccharide-mediated secretion of pro-inflammatory cyto-chemokines by abrogating
nuclear factor-k B activation in microglia. Inflamm. Res. 2014, 63, 657—665.

34. Saba, E.; Shafeeq, T.; Irffan, M.; Lee, Y.Y.; Kwon, H.W.; Seo, M.G.; Park, S.J.; Lee, K.Y.; Rhee,
M.H. Anti-inflammatory activity of crude venom isolated from parasitoid wasp, Bracon hebetor

https://encyclopedia.pub/entry/8100 16/26



Wasp Venom Biochemical Components | Encyclopedia.pub

Wasp-Scientific

Name

(98]

Vespa bicolor
Fabricius

(%)

V. bicolor
Fabricius

Polistes
dominulus

(@8]

P. dominulus

(98]

Protonectarina
sylveirae

(@%)]

Parapolybia
indica

P. jadwigae

V. magnifica

(Smith)

V. bicolor
Fabricius

V. bicolor
Fabricius

Isolated Compounds

V. chemotatic peptide (VESP-VBs) (FMPIIGRLMSGSL)

V. mastoparan (MP-VBs) (INMKASAAVAKKLL)

Dominulin A (INWKKIAEVGGKILSSL)

Dominulin B (INWKKIAEIGKQVLSAL)

Protonectarina-MP (INWKALLDAAKKVL)

Parapolybia-MP (INWKKMAATALKMI-NH)

Polistes mastoparan (VDWKKIGQHIKSVL)

Vespid chemotactic peptide (VCP)

VESP-VB1 (FMPIIGRLMSGSL)

MP-VB1 (INMKASAAVAKKLL)

Biological Activity Reference

15.33 mm, respectively
(in vitro).

Anti-S. aureus, MIC =
1 pg/mL (in vitro).

Anti-S. aureus, MIC =
1.9 pg/mL (in vitro).

Anti-B. Subtilis, and E.
coliatMIC=2and 8
pg/mL, respectively (in
Vitro).

Anti-B. Subtilis, and E.
coliatMIC =2 and 8
pg/mL, respectively (in
vitro).

Anti-B. subtilis and
anti-S. Aureus MIC =
3.9 pg/mL (in vitro).

Anti-S. aureus, MIC =
3.9 pg/mL (in vitro).

Degranulation of mast
cells at 5 nM/mL.

MICs for S. aureus, C.
albicans, and E. coli
were 5, 25, and 30,
pg/mL, respectively (in
Vitro).

Anti-E. coli, MIC = 7.5
pg/mL (in vitro).

Anti-S. aureus, MIC =
1.9 pg/mL (in vitro).
Anti-P. aeruginosa,
MIC = 3.75 pg/mL (in
Vitro).

Anti-C. albicans, MIC =
30 pg/mL (in vitro).

Anti-E. coli, MIC = 15
pg/mL (in vitro).
Anti-S. aureus, MIC =
3.75 pg/mL (in vitro).
Anti-P. aeruginosa,

[84]

a

F.;
eizure

vity of
stion.

tes
ONE

v mast
im

N.;
)ptosis
Imor

ro

43. Ramon, R.; be Souza, B.M.; Havt, A.; Mario, S.; FIres, R.; LInS, E.; Albuguerque, D.; Nogueira, V.;
Maria, A.; Martins, C. Trypanocidal activity of mastoparan from Polybia paulista wasp venom by

interaction with TcGAPDH. Toxicon 2017, 137, 168-172.

44. Park, N.G.; Yamato, Y.; Lee, S.; Sugihara, G. Interaction of mastoparan-B from venom of a hornet
in taiwan with phospholipid bilayers and its antimicrobial activity. Biopolymers 1995, 36, 793—-801.

45. Xu, X.; Li, J.; Lu, Q.; Yang, H.; Zhang, Y.; Lai, R. Two families of antimicrobial peptides from wasp

(Vespa magnifica) venom. Toxicon 2006, 47, 249-253.

46. Rangel, M.; Dos Santos Castro, F.F.; Mota-Lima, L.D.; Clissa, P.B.; Martins, D.B.; Dos Santos
Cabrera, M.P.; Mortari, M.R. Polydim-I antimicrobial activity against MDR bacteria and its model
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Wasp-Scientific

Name

4 V. tropica

V. tropica

Protopolybia
exigua (Kinins)

Isolated Compounds

VCP-VT1

VCP-VT2

FLPIIGKLLSG

Protopolybiakinin-I
(DKNKKPIRVGGRRPPGFTR-OH)

Biological Activity

MIC = 15 pg/mL (in
Vitro).

Anti-C. albicans, MIC =
15 pg/mL (in vitro).

Anti-E. coli,
Enterobacter cloacae,
and C. parapsilosis at
2.5 pg/mL and Anti-S.
aureus at 1.2 pg/mL (in
Vitro).

Antimicrobial against
S. aureus, E. cloacae
at 2.5 pg/mL (in vitro).

Caused degranulation
of 35% of the mast
cells (in vitro).

Reference
2s by
10ds.
eg , N.;
2001,
[29]
limeric
&1 cDNA

Caused degranulation

& P. exigua Protopolybiakinin-Il (Kinins) (DKNKKPIWMAGFPGFTPIR-OH) of 52 % of the mast 87 sion
Y cells (in vitro).
_ e-of-
Induces pain and
V.mandarinia  VESCP-M2 (FLPILAKILGGLL) severe tissue injury, e 1. Mass
oedema, cutaneous
necrosis, and blister.
E IZ ?]Ii'stes fanio PIITkP-1 (QPPTPPEHRFPGLM) ND BY  |etto,
. s N8
P. lanio lanio PITKP-II (ASEPTALGLPRIFPGLM) ND
sion. J.
V. magnifica ) [90]
(Smith) 5-Hydroxytryptamine ND
c E’S'r::ift%”'f'ca Vespakinin-M (GRPPGFSPFRID-NH;) ND 9 yenom
E/S'rr:i‘;"r‘;’)”'f'ca Mastoparan M (INLKAIAALAKKLL-NH) ND 190
8 H.
V. magnifica ) } ) [20]
(Smith) Vespid chemotactic peptide M (FLPIIGKLLSGLL-NHy) ND ns.
Sphex Sal2b (EDVDHVFLRF) Inhibits acid-sensing 24
argentatus ion channels (ASIC) of
E argentatus rat dorsal root ganglion ira’

(DRG) neurons at ICsg

. LA

novel chemotactic peptide from the venom of the social wasp Agelaia pallipes pallipes. Toxicon
2010, 56, 880—889.

55. Murata, K.; Shinada, T.; Ohfune, Y.; Hisada, M.; Yasuda, A.; Naoki, H.; Nakajima, T. Novel
mastoparan and protonectin analogs isolated from a solitary wasp, Orancistrocerus drewseni
drewseni. Amino Acids 2009, 37, 389-394.

56. Gomes, P.C.; de Souza, B.M.; Dias, N.B.; Brigatte, P.; Mourelle, D.; Arcuri, H.A.; dos Santos
Cabrera, M.P.; Stabeli, R.G.; Neto, J.R.; Palma, M.S. Structure—function relationships of the
peptide paulistine: A novel toxin from the venom of the social wasp Polybia paulista. Biochim.
Biophys. Acta (BBA)—Gen. Subj. 2014, 1840, 170-183.
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EWaspI\-liﬁ:zntlflc Isolated Compounds Biological Activity ReferencelO,
of 81 nM while ag
inhibiting it completely
at 1 uM (in vivo). 3.

e Sh5b(DVDHVFLRF-NH;) ND 91
harmandi

n

P. paulista Neuropolybin Antiseizure =8

Antimicrobial activity,
MICsg values were 1.9, .
2,8.3,5.2, and 3.5 uM 2ptide:
for methicillin-resistant
S. aureus—MRSA, E.
coli ESBL,
€ vancomycin-resistant antos
Synoeca Synoeca-MP E. Faecalis, P. 192]
surinama I/LNWI/LKI/LGKKI/LI/LASL/NH2 aeruginosa metallo-f3- /enom
lactamase, and
Klebsiella pneumoniae
KPC, respectively (in
€ Vitro).
Anti-Candida species,
with MICs varying from new
10-40 uM (in vitro).
2011,

n

Enzymes and proteins

Activates platelet
aggregation and : .
€ induces thrombosis at ino, H"
V. magnifica Magpnifin (PLAL) 18 nM with causes s menine
85% washed platelets
aggregation in 60 s (in
Vivo).

€ Catalyzes the ester /enom
bonds hydrolysis of
1,2-diacyl-3 [24]
snglycerophospholipids
at the sn-1 and sn-2 |ng of
positions, respectively.

8,3,

P. paulista
(southeast Phospholipase A1(Ves v 1)
€ Brazil)

Hydrolyzes
phospholipids and
P.paulista Phospholipase A produces 2-acyl- (241195)

€ lysophospholipids and pean
fatty acids.

UL vespa vliciiialls. viass SpeulullicuIv ue 11UvU Styuciive. wiielll. INadl. CUITIPpuU. £Uvo, 44,

63—66.

66. Dos Anjos, L.C.; Gomes, F.M.M.; Do Couto, L.L.; Mourao, C.A.; Moreira, K.G.; Silva, L.P.; Mortari,
M.R. Anxiolytic activity and evaluation of potentially adverse effects of a bradykinin-related
peptide isolated from a social wasp venom. Life Sci. 2016, 149, 153-159.

67. Andrew, K.; Kim, K.; Kim, A.; Han, Y.; Young, W. Selective anti-tumor activities of venom peptides
from the lesser paper wasp Parapolybia varia. J. Asia. Pac. Entomol. 2016, 19, 821-828.

68. Yu, H.; Yang, H.; Ma, D.; Lv, Y.; Liu, T.; Zhang, K.; Lai, R.; Liu, J. Vespid chemotactic peptide
precursor from the wasp, Vespa magnifica (Smith). Toxicon 2007, 50, 377-382.
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€ Wasp-Scientific

Name Isolated Compounds

7 P. Occidentalis Phospholipase A2 (PLA2)

and P. paulista

7 P. paulista,
Vespula
maculate,
Vespula
arenaria, V.
crabro, V.
orientalis,
Paravespula
germanica, Hyaluronidase (Polyp2)
Paravespula

7 vulgaris,

Dolichovespula

saxonica,

Dolichovespula

media, and

[ Ppolistes
Gallicus

— Polistes

Polisti :
/ comanchus olistin (protein)

P. paulista Antigen5 (Polyp5)

7
Cyphqnonyx Arginine kinase-like protein
dorsalis

7 Pteromalus Vn.11

Biological Activity Reference. 2006,

Potent hemolytic
actions in washed red
cells (in vitro).
Hydrolyzes natural
phospholipids,
catalysing the
deacylation of 1,2-
diacyl-sn-3-
phosphoglycerides at
position 2 and thus
releases free fatty
acids and
lysophospholipids (in
Vitro).

Hydrolyses hyaluronic
acid which facilitates
the diffusion of toxin
into the tissue and
blood circulation of the

prey.

Responsible for the
cytotoxic effect of the
whole venom.

Major allergen could be
used for allergy
diagnostics and
treatment.

Exhibits paralytic
activity in spiders with
the same characteristic
symptoms as the crude
venom.

ND

[96][97]

[98][99]
[100]

101

103

104

rus

noms

n of
ra:
fects.

nom

P.;
/.
is. Br.

R.L.;
n of

it, K.S.;

Fensterserrer, 1.C.; Siiva, O.N.; Lima, L.D.; et al. Evaluation or the antimicrobial activity of the
mastoparan Polybia-MPII isolated from venom of the social wasp Pseudopolybia vespiceps
testacea (Vespidae, Hymenoptera). Int. J. Antimicrob. Agents 2017, 49, 167-175.

79. Tuichibaev, M.U.; Tashmukhamedov, B.A. Lysophospholipase activity of orientotoxin from the
venom of the hornet Vespa orientalis. Chem. Nat. Compd. 1996, 20, 765-766.

80. Tuichibaev, M.U.; Tashmukhamedov, B.A.; Gotgil'f, 1.G.; Mazannik, L.G. Orientotoxin--a new
presynaptic neurotoxin from the venom of the giant hornet Vespa orientalis. Bioorg. Khim. 1984,

10, 318-322.
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g8 Wasp-Scientific

Name Isolated Compounds Biological Activity Reference€NOIM
puparum (protein) 30mpd.
Cotesia Vn 4.6 ND [105]
rubecula

g Exerts anti-coagulant “de’ I"
properties via rom the
V. magnifica Magnvesin hydrolyzing coagulant —
factors VII, VIII, TF, IX 27.
and X.
& Some volatile compounds =
Vespa velutina Undecan-2-one €ssa.
V. velutina Non-8-en-2-one
) Elicits the defense 107 i .
€ V. velutina Nonan-2-one - >Cl, G .
V. velutina Heptan-2-one des
V. velutina 4,8-Dimethylnon-7-en-2-one g
Polistes 6-383.
metricus Say,
8 Polistes 't of
bellicosus
Cresson, and ondary
Polistes dorsalis
(F.), as well as N-(3-Methylbutyl)acetamide ND e
workers of
a Polistes aurifer aptide
(Saussure), P. '
bellicosus, P.
metricus, and P.
dorsalis .
g cial
P. occidentalis (E,E)-2,8-Dimethyl1,7-dioxaspiro[5.5]undecane SIENOCE (1097

behavior

88. Ombati, R.; Wang, Y.; Du, C.; Lu, X.; Li, B.; Nyachieo, A,; Li, Y.; Yang, S.; Lai, R. Amembrane
disrupting toxin from wasp venom underlies the molecular mechanism of tissue damage. Toxicon
2018, 148, 56—63.

89. Yshii, L.M.; Souza, G.H.M.F.; Camargo, E.A.; Eberlin, M.N.; Ribela, M.T.C.P.; Muscara, M.N.;
Hyslop, S.; Costa, S.K.P. Characterization of the mechanisms underlying the inflammatory

response to Polistes lanio lanio (paper wasp) venom in mouse dorsal skin. Toxicon 2009, 53, 42—
52.

90. Zhou, S.T.; Luan, K.; Ni, L.L.; Wang, Y.; Yuan, S.M.; Che, Y.H.; Yang, Z.Z.; Zhang, C.G.; Yang, Z.
2. 281N Masiypavairs quality control of vespa magnifica (Smith) venom based on HPLC fingerprint

analysis and multi-component separation combined with quantitative analysis. Molecules 2019,
Thezmazg},_p@_rans are comprised of a class of peptides isolated from Vespula lewisii 4 v, crabro 22, Vespula

vulgaris [4,], and Polistes jadwigae (86] Mastoparans are characterized by their antitumor activity against melanoma
93é||§'?é98‘1990%e§z) @nno, K.; Salceda, E.; Vega, R.; Zaharenko, A.J.; Soto, E. Sal2b peptide from

solitary wasp inhibits ASIC currents in rat dorsal root ganglion neurons. Toxins 2019, 11, 585.

dasippres ) Mastopaiaa, (NB. arefie! MDPOREREGHBURSYYIBRE WESRIERINaISS REEC BPRSiRig, o-helical
Pepide . BaiNaREs®, ah 8. amAR&SIATaSIANRSIAYHRPROPID R SSeeipASiEharhepifieN sYRBEERIE;
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terifians, Synslevensariaama E5oseantimicsotial aetisiigedigdnshbuatanianchphiphiit pethicge@aP) class
andfarooT ganismsixPepifoBeatian 20hikld, edd4lwith bilayer phospholipids B1. MP has several biological
o F5na" 3% IR ERY PP R A p RS oS AT B FLTE s R BSTHErs He as ™
ORISR e s St MBS SR 09gelpggrmeabity and powertl ansiion of
mitochondrial permeability (PT) in a range of 25 pM in a homogeneous K562 cell are reported 111, Moreover, MP
9keraniRfodnder: RaNERS, twardd8uROMER RMbrAI G FleAst CARR-0MRE0Fa MBSSONTodI: it dhnikary
carElROME; MPSrid WéicatiniSRALP A AR RIFYSH R deaiasiqhgalianobihe Resripelpaseradidiam
dosEeryRERERNIE S06iakyasAP RS RaMsIaA¥MeNoRIcEseVERINRA) TSR E&IRA el cPéRm),

Jur%W(T cell leukemia), MCF-7, MDA-MB-231, and SK-BR-3 (breast cancer). The ICsq of B16F10 murine

9BERBRING WitolR, AM-NYikindGed RERIONS, RYalves. st PhRFRGEtICh of &x@fstaflufiRP cleavage,
UPTBBIJRID fH REX PTG AN g Ao R Th AR RATRUIR R8eoh SRk PRARIGIB R Hii & BORITI 88, ai7auspiosis

induced mitochondrial membrane disruption “1.MP inhibited bradykinin-induced phosphoinositide hydrolysis within
98 iU N YinSHadon Ve a @D RSN of s in DA e thé Poledse o 6 OATUES HFVED YS! 18Mabbit
astiERPRROMRENLIG S T LLHAQY (05:RAS IR MASRISSY BRHEMHR AIRAISP AR, T8RS 29 Pas a
Wid:eLA'rzlaithe8 T)?%htimicrobial activities against bacteria and fungi at MIC values of 3-25 uM with no hemolytic or
o DexOliveirettins. R, iRamaaV e tPyiplsitdstirey: getyimep(dE SRSt aERS HRTess theesavdmppéahdo
changetrtbpicahstrsihlonaspnatiatistinhar(Foigsathadiistedicabacionil $98, Jen 189—dedvatives have been
synthesized via SPPS strategies and evolved against Acinetobacter baumannii. MP analogs (H-INIKALAALAKKII-
931. Mut_aller, U.; Elliott, W eisman, R.; Ishfixl, J.; Walsh, S.;_Ste er, R.; WyPych, J.; Arbesman, C.
NH%,: H-INLKALAALAKKIL-CH,CH,NH, and Gu-INLKALAALAKKIL-NH,) demonstrated the same behavior against

omparison of biochemical an ’|mmunol%g|c properties of vénoms from four hornet species. J.
A. baumannii as the or|g|n|al peé)ude ;2'279%'\/'583 retained its consistency in the presence of human serum for

Allergy CIm.Arnmuno. 1981, 6 .
more than 24 h €. Three MP analogs, MK4589 (INWKKIAKKVAGML-NH,), MK45789 (INWKKIKKKVAGM), and
90kAddoul, Dnviaekkkkiske - NHyRIwsai dase ity phexthantsot veiy Bheees ok fipeRssOdgainst

GraesRGIRd HxeRa RORIRE @tRe PiasBaEs . dntivisi), chiadhipHRinehietd 19ddodadanA-MA3.v1), a de

10 RURRRST ¥ YHERRST IR SUAchARER, 825 TiaNshatis N IRRignRiyLv (HAY, eDAaTIgR]ags - MP
NG RFRUIRS SR RO P L BRI 8RR s tRtc ISRty SR LRI, 45N 6F!
culipesrd 2efALRVBRERT nyan TSRS M PIX AP RSN rAeal RERReTes. AV HGRY KR P FORS 1RE8C

andTJrBB.pg@.Lf@fg\,SEE?lfﬁ_%_lla Gallinarum, S. typhimurium, and S. enteritidis, respectively .

10ha&iepaheimenix-BimAstgslat- 5. (NieB)idhie hdstishadn JndmBls ebrsvaspenesnalief taromiases, a less
hydrspifd6is Canancllits Bayirinceansthvesia (gsiestaisk (kBB BechanN i) yRISl. Barti€ eiitRed as a
carflbads0a1ee WekSkor LLBQad 2P ¥bacterial agent 44, MP-B shows powerful hemolytic activity secondary to the

LAYRRT PSR Se12235 10, R GRS BRSISSCER Ay YE aRaIng LRY SIS WAKKVL:
NHeo L AR A GRS RSB ) AP 6 B oo il SEM AR oG 67 e gy
AeRjRSB By BRATERTHLE T ISfo bR PR I RAH YSBELgsiTon 4, 11, or 12 (LKLLSIVSWALLVLAHy

did not display the same effect [118],
103. Yamamoto, T.; Arimoto, H.; Kinumi, T.; Oba, Y.; Uemura, D. Identification of proteins from venom

MaSibaeapavaiiito sRigeMVas Pak yphempeayie dessaliscdpsaricBiosherandal. Bighi@ 00dhodT, AéStop8fn

10 ETPRI, $E'AT ZRTT, I1° AR XA e S H el BPeRa B RARARBH o & fnHIMdpnIESR
EF&%‘?WWW&H G RenpapASPREHE ha oMY ABolfePREPaTAGE BOArR T 25 PRIVERRRL MR AHS

. Mast cell degranulation induced the release of inflammatory mediators, such as TNF-qa, IL-13, and nitrite, from
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cul2BRBmMO9sd SpledB macrophages 129 SPPS was used to synthesize D-mastoparan M (INLKAIALAKKLL) and

105TRESEAS . Yl RAOLAKEL . BIRERISEAE s MlaflR S e S22 295 Fent 2
PR A998 AR50 LR R VB BISESITEIAT RS o RmeraRaERb e e

as e}t/:glvoel aidng]agtgpg?fl 0After the supplementation of D-mastoparan M, bacterial lysis was observed at 1 h

and was completed after 4 h 121,
106. Han, J.; You, D.; Xu, X.; Han, W.; Lu, Y.; Lai, R.; Meng, Q. An anticoagulant serine protease from

2.22c Ameplirrnom of Vespa magnifica. Toxicon 2008, 51, 914-922.

104n i ANy BomRasthaisRiAtIGEbbidP S REMAY GeclMARCRBHidS ARARIMANSFRMBREHN {pRCRD
AnSPRd O VERPRY]IWIRaNSpYaensEiBMiaLEr dRM ARRRYTRACANIHAVASHE BABIAOM RN T Un G
res%ﬁﬂéﬁp%@ﬂ.‘r’%e peptide causes mast cell degranulation and has antimicrobial activity 48!, The presence

108, Ealat, reEdueaasie.ANTIvper RIS RisedMaragiont iy, ereppeathic; RAGIINRNS.; S¥rg, as
triflggropgriic #eid (TR MRS KBHAS BTN FBISAERRIARAGIF shAN deditiaiagesyl svirie sRas icelles
or ARSI YSHES) SiHERSs HpHisah RPN SIS TN RNRIHIE REBRSEISD 03D Indicatad Ry thgy gircular
dichroism (CD) spectra 8. ANP inhibited the proliferation of murine erythroleukemia (MEL) cells in a time- and

1025 BRSNS Bk 1 AR S Rsie 20880 R oY AP S8 1t 8 CadVain VY AR Bisctivety.
Diss g i SR A o S A e O R A NS RN Sh B S cIg aAs Andidfanp
pep\{%léastil?zis\/érgrgrgg% ‘éSQé’tmn%’ fo?'aﬁﬁ%?c?gbiapdh%%mly %Bg?r@to EF%PnQQOSZItIS\}e?’gI’?d_ g?a?rh-negative bacteria. ANP

11antiizuobds! ctidigkialsasae plih ©to zarmiGYarChagatter ationn ofareastitpdy anrmdace d K3 tarinigie sel eesda
(15fronVRBAGD HBogelisr, ToXmomdN9e, Béctddas4Stacy was greatly diminished “8. Equally interesting, it

1 IARESTE! Prielmas < R NG S GRS RS AR vjual e
o (R SRR Uy S oSl W SERSH o e SUSL S

S ST Selb G PR e 8, AT b AUB2RS, e been symnesized by
replacing single and multiple residues leading to a change in amphipathicity and cﬁarge.' Accordingly, the effects
11Zdvkahatanels: dmata, doli RkRWaohsiWalapalpeXdinghdmate, iydrépnenitiyQitg Wakintn Nakrnighious
repldeddasiapssaraligite pipeiaghrndin beiigenemstignandvthiiihinasiaPhoshpRimhacamdatian an
inchéasdifferafbmeshanishimahlit astiecvesd\NerimichiicBipehiat Biopays. rA&HuEB B A= MriesHak
anc@@inﬁ.@%sﬁ%%a@e?ﬂ&t@@p@@tion 8 improved peptide selectivity for prokaryotic cells due to the higher charge
115 A 8555 2, N AR e s e RS RIS 92V AiiRRR Reion g ecteral
Propeffistive afiiBideRiLapLtileaovere MRSV R BRNSHT hardr Rt S U hiRs Hrslaiyaral ANP
(AN P ISP E2 AR AR ENIGO W03 8 dpih Ao genvRies display 50 wg/ml, MIC values for B.

subtilis, and 100 ug/mL for E. coli. Alternatively, the deamidated form showed significantly lower bactericidal activity

LIPS QMR s BMooGRRre 3l L. $ai @ORESsth- S AIRE AN rormid Btk Rt MyBro iRy 10-
to JoToid RITRR e oI GHARIBIUM AR ABRLS NP SEBIRIPREFAR ARICGSARHERSR OB IIE AHMRES and
carBO BRI YGRS Al ¥E S RIS ODES UMRY S TS RIGFACARR Wit MEMBIANF HBNRIENP was
moﬁXrBBeH‘fs%B&RJf?ABQJeC%@&J'Yﬂ?’l ?&Rﬂ,@e& %\Pgl,%rggfojr%_e%;ﬁd Thr8 for Lys. The antimicrobial properties

118haBesetinmatadlly; @shiigh ROdvinDeoRISIhGIASNNeYAtYe SwterhinB AVmePaines, WeiSs Mckie 2-Gaimiinks
ObSTRE CATIRRISRAIVIMIVE SROUIEINIG 20 palak addibypbpiices agailmsictastituoaliisas aeristant to
protesfiesjsifG dbiermisinembganlimiaTbies elvities AlANIR-pOBi o PWEAN -2 WA KRIYKLL-NH,), and ANP-
4 (KLLKWKKLL-NH,) were significantly higher than ANP-1 (WLLKRWKKLL-NH,) and ANP-3 (KLLKWWKKLL-
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116HEaTel hittiast SodhitrebiaCadiyity agja@dt B.Yadtil. MaKsmwrSgyGelPS2 VElndHANPI4, Mgy vElué: ; K im)
conlbalecetcath A piirSatl pemiekba(siod wiyuen ogiu (v raciPrdastapasan ShifieAnmiaspdiend rhéoxioralitsinage of
micerotieatel iwhiibitors|iandthjarefficiexnpranectids aicoas Exsalbgrot A R olitbddodtianisystenal dotkiing and
enZROE/SthHiIRY Ihat represent it as a successful agent for infections treatment 2281,

11{.{&9,6:&8#; | Ig;mg, L.L. Structure and biological activities of a new mastoparan isolated from the

venom of the hornet Vespa basalis. Biochem. J. 1991, 274, 453—-456.

1185988 (OSRNAH]E 2 PSR PR ERT A SOl R TRIRG RP, Ol drspitihs orand wes
NSRS a i3 SHRI RS TURGRL recuinBMEINS BRSSP RaRRILIE) R UBIP LY, BRRdse pec-Nitz was
isolated from wasp venom, and its synthetic derivatives were manufactured using peptide design. Dec-NH, exhibits

115 iEHF Rty BRdREander ¥ORNEA0ELs Dedal Mol AREWARASTAaHifF s AN RING RER IR er cells 1127,
In ANGSHOREERRsYsIER, ERAIBILT BRE-NANE NG RRARRSHE s BRPELr R Snd Rt Rartdtlivt Siight

1202806et dagremiion.andipighnanicir! petivigtma AReHAS! dirpaved lvpha R HiGifuNdivasedishmouse
eryiGaEE T UitrelP WBIeHI) ¢S *Ena RYpAtSE PaAtYHe ANGR Wi rralsiapaRhAHaTAMm dpBRISEAteslgnuch

mor@gagjc'pent 43glvipgAgainst Gram-positive and Gram-negative bacteria and yeast. When isoleucine was
substituted by phenylalanine residue at position 6, the peptide increased its resistance to degradation in bovine
17k tars M- B Bes Bt Jowh il seddiity WAL SERRIA AEIMBY S SuRihghedY, B gsioRasat M.
declcr)]rteilf;f-mgi.rw% %krjlti'r%\ ?(%%lze egt V:!-Igé %%?&;lzsgg'in the case of [Phe]®-[Phe]!°-Dec-NH, (MIC = 0.39 vs. native
123 like, df 078, .G ANaaygirSt; NBtrenpdaus Jinels Navel & tixieexhiditkynthesde divemtanirelsiastituted
DepaiptidanalogplifLu Bk, el dékuih RéaiNHnesFie 68 heuKeenid virersNint uasdoie ishemid cdiidar
actiPigpag8iost 2D L8|, 1 I8 Greflyinosa (MIC 1.6 pmol/L), and higher activities against M. luteus and C. albicans.
120 S DSB8, e S aRea N AU gt TR SR B PR
CO“P%%W%%?”%&B%?&?’ E@ET&'T P. aeruginosa, and C. albicans 1. The natural sequence of amidated Dec-
NH, and eight synthesized analogs, along with their biological activity toward Plasmodium, were reviewed. The
128 PRIEZiM plRaRHp &K Sid ARI8IepAr aRtiRadtho BEP PPl SRUB IR OtHRY: ¥Ry i3 Gelsigveal dh&ogs
shoWegRynisEAR AGHRRAbRECRINIR Bekos) antimigrekiahaaaarepidsanindpRahadieldikeyartivtions
maddebtine relerpiinbe @migdated C -terminus. J. Pept. Sci. 2008, 661-669.

125. Won, A.; Khan, M.; Gustin, S.; Akpawu, A.; Seebun, D.; Avis, T.J.; Leung, B.O.; Hitchcock, A.P.;

2.2.4. Polybia-MP-1 : . . L
anou ,%\.Iﬁ\vestlgatlng the effects of L- to D-amino acid substitution and deamidation on the

PolGHVily 2 JRe BIRRaNe: IRRQFRRCAIGN SR fRREMIgHRDB| Reriidsr,anenissRiachmRiqpiecAtiaderived
frorBieBeBREN? Gk 1ind 8QRidOR&s 89 Gaulista. It causes moderate mast cell degranulation, demonstrates
128Gt Ao Ior polynarioRucipanlpukeCKiRs. xR setivahannisoRiH &R IR MmByapytic to
rat gryARRYSS GFLnBAYIAIMR SDIIpIESiGdR SHITE JibkTIRNSRARR PARHHAE ARG, ep ey
cellgélfgﬂ; Q@[ygﬁstgglhas demonstrated antitumor action against bladder and prostate cancer 12: however, this
antitumor activity drastically decreased with the synthesized analogs (replacement of the amino acids at position 7,
12 JO8 GnAiB ke 8986 S Lin iR B el M GrbliaRel sleors S8 GatalRO&i Morium
i2re % RS USRS Fude RS MeRalt R AR BAR HIR W RRD VSRR R RYGEM and

thug %ll?c—:‘crtsivtﬁeairr“gc rﬁgﬁ&'a"ﬁ‘%ﬂ‘dié Urg?élasé?nigr]] t‘%‘ ao g&b?o?i%rghg g%@préﬁé}aﬁggﬁﬁ&%ﬁﬁe. It can selectively inhibit

the proliferation of prostate cancer cell lines (PC-3), human bladder cancer cell lines (Biu87 and EJ), and human

https://encyclopedia.pub/entry/8100 24/26



Wasp Venom Biochemical Components | Encyclopedia.pub

128nBiicet seM.Endoptitdroal] Thés. (AEC) lar Bilyae2D;8Sibez3. Bhd QlivagiraiyViXsd2eerial Earal ggptides
polyhith MIGTe g R\ KesishereaQin -t gha datib nAanad | polgridrerholy (iol ast kityDENeQlisty S e eotr20 Infadjally
synlt@sP2d in the solid phase. Polybia-MP-1 and N-2-polybia-MP-I exhibited a significant reduction in the pain
128 08 Kk 2 1RY IR0 s B R R AR OB A ARy S Seab ity S RRpied Kelices

Theo?%%?)i/%lj\a/llfm Ig&al&ggh(p[_gﬂg? rhe ggm&a?ﬁhﬂw’ei ﬁi%—cfﬂ fgtibacterial activity compared to the parent. MIC

values of polybia-MP-1 were 4, 16, 16, and 32 uM for B. subtilis, E. coli, S. epidermidis, and S. aureus, respectively.
13hARCSANIOS/ELB AVROM - g ARFARIOMERN I8 M -adafHite. RibitGite TheBunRieidP Ueais - pdiysih-Rp-
verSUO BB G ahdifR GRS ERNBIPCI alfi@manM. metiRiinange & tigibilay RgRIRAKIHEE BRI IPEING 32
uvandiembrane disrupting effect of polybia-MP1, an antimicrobial mastoparan peptide with
leukemic T-lymphocyte cell selectivity. Biochemistry 2012, 51, 4898-4908.

13?[285”9%%'&’[153 Ery, Y.; De Souza, B.M.; Baptista-Saidemberg, N.B.; Saidemberg, D.M.; Gutierrez,

PolyhRZ:dtakna.di R iddveialgrsie dadisdenmageniniamimelipapigesssalaiad fromtle enegeerh
ha/eanRYReedRiEmeBlRia) ard nReqRical SACcl WARRTEROY g PRSI AR T CIRRECEIAs were
16,SM3¥er a8y MHIAQHCIHS RN X8 Ind MBCs were 8, 16, 128, and 16 pM, for B. subtilis, S. aureus, and
135, SRlhrigSRectvaly. ThapaRyidavwas piable o SiferentARAINGrajUre Kanas S 2l W - aRelithe tempergire
chagogs qifbrabaiet RIVEGUNHARIODIaPabRiAF RsAaBI-RTi RN gPahaR ERsBIM A oM estighiB4 HM
in eighinieesbisli HeptreeFO B RlaNeSt ASMBhEARBRA FIRBISLi Fapifals. PepiteLbd 1M 35 Stbeic

Polybia-CP has potent antitumor activity against Biu87 and PC-3 cell lines. Cell proliferation inhibition was
1355000809 £ 10N 7RG Vi OB i, YEDs BB S St Mty ZBRRG Bt M8 M E0a%ndy B ke

disrlabjt%nao icfglp%%l n%r%%gritri]?esg%yqﬁlji.onic antimicrobial peptides polybia-MPI: Membrane integrity

disruption and inhibition of biofilm formation. Peptides 2014, 56, 22—29.
132-20aR@¥difah 3. chen, R.; Dang, W.; Zhang, B.; Zhang, W.; Song, J.; Wang, R. Membrane-

Polo T e o e O RO DI CR A g i Andiierobial RERIE irolated fTom Hhe venR ntains 22
amlng Ig(t:)ilt? gg%llljsetsaéﬁé‘l t||s Ir?chevtr)f fggﬁsn tasmcp:J %rzytﬁltp %Fbggr:tligé 5dué3';§ :!fﬁe_ %?’ezs?éhce of hydrophobic amino acid
13eshilersdesy MnfethDeirso mait:, Malivtaraue oy dinB).; RehuladiM- Sw St reytiradizend viiblogjicaluality (>99%),

andClise aetevizatiosptiddvee queviet peatidesddoandhenlidatednbyf the aealirigpiddles ogahatiaSpepipaaia active

agghadtiMysqralitipesmiabscess29)0dhspd nfassifidnse infections as described in in vitro and in vivo studies. In vitro
138 Wahg, RIPYSR, o CRER, B2 oG RS CRARG BR ZK5n0c W BEHE, 9 0MaA0 R gan A Ot Rt 2
MO A e e D AP A SHPAR TN Tho e AR st et eI FoStioTeRins SPprodHeetn, e
g R AT Bt AT THE (A SP R a8 ST L BNy AGEIT p ahip g a/mLw

R A Gl R Sh B AR IRCI b1, 4% 8= galgen and Iver 5, and the aniimicrobia
properties against S. aureus, E. coli, Enterococcus faecalis, Acinetobacter calcoaceticus-baumannii were displayed

137iV¥meg, FailMabke1 SsoHats R, Gnelid phate eptheses REpolyamine toxins HO-416b and PhTX-

433. Use of an efficient polyamide reduction strategy that facilitates access to branched
2.221sRropteneCtarinaHMPOaAd2A GekiadP3.

138 fohebtatifaNfRVAE 1RBRE £ iEm BROBREARAn L Y iBradlakasis hdSisLahedingestupiRg 4 RiNIRjaRRILe

clafNIRNBKNENY BRI CRHRIGAGRRY GhOlNE (RRRRIMS MO AR A Rl DeIVaSN ARX & alogue
protGRERIAhNIB B B0 A R PE-0H) were produced by step-by-step manual SPPS. Protonectarin-
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139PKachial addsuefrianaykedt .dddedlanatiiy Ripiiantvabostighay algorras:that selegtawilitintEbi,gadigliontav)
thanitatisiaralcedybeholin g FBce pt@ with exee Rionalepaiens iy B-Me dnCleean. 200i§h GDN621RH6ER 2has
Rslviese doieghantias o negitvilye disotongstannadiinyidHowras3gffective antimicrobial activity against both Gram-
positive and Gram-negative bacteria, while protonectarina-MP-OH has much poorer antimicrobial activity
(171 Agelaia-MP is a mastoparan peptide that contains 14 residues (INWLKLGKAIIDAL-NH,) and is isolated from

the venom of the social wasp Agelaia pallipes. It was characterized by its poor antimicrobial action and the lack of
chemotaxis toward mast cells 135, Using the Fmoc strategy, agelaia-MP has been chemically and manually
synthesized. At a concentration of 10 yM, the peptide enhances the insulin secretion from the mice pancreatic
islets using different glucose doses (2.8, 11.1, and 22.2 mM). In mouse models, agelaia-MP-I has a dose-
dependent anti-nociceptive effect. For example, nociception significantly declined when the highest dosage (6.4
nmol) was administered, while the maximal effect was observed 4 h after the peptide injection 18 Protonectin is
derived from the venom of the neotropical social wasp (Agelaia pallipes), with a sequence of ILGTILGLLKGL-NH,.
The peptide exhibits poor hemolysis to rat erythrocytes 132, Protonectin has some mast cell degranulating activity
and potent antimicrobial action with E. coli, P. aeruginosa, B. subtilis, and S. aureus at MICs of 25, 1.7, 3.1, and
12.5 pg/mL, respectively 1351 Protonectin and its three analogues were synthesized through a stepwise solid-phase
assay by replacing L-proline. Proline is a unique amino acid among the 20 protein-forming amino acids because its
amine nitrogen is linked to two groups of alkyls, making it a secondary amine. The insertion of proline inside the
peptide considerably changes the secondary structure. Protonectin has demonstrated potent antibacterial action
toward multidrug-resistant S. aureus, and E. coli at MICs of 8, and 32 uM, respectively. MBC values were 8, 8, 16,

and 64 pM for B. subtilis, S. epidermidis, S. aureus, and E. coli, respectively, indicating potent bactericidal effect
136

2.2.8. Philanthotoxin-433 (PhTX-433)

Philanthotoxin-433 (PhTX-433) is a polyamine-based toxin isolated from Egyptian digger wasp (Philanthus
triangulum) venom. The venom induces prey paralysis by suppressing nicotinic acetylcholine receptors (NAChRS)
and ionotropic glutamate receptors (iGluRs). PhTX-433 is an important lead compound in neuropharmacology 137
[138] The action of 17 analogs of PhTX-343 against ganglionic (a3B4) and brain (a4B2) nAChRs has been
expressed in Xenopus oocytes. ICgq values for PhTX-343 inhibition of a334 and a4p2 receptors were 7.7 and 80
nM, respectively 139 Their total synthesis achieved good yield (77%) and purity (80%) using a mild borane
reduction protocol of polyamide precursors to access the polyamine chains. The synthesis of PhTX-433 isomers

proved this strategy’s potential for the generation of branched analogs 137,
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