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Seg I} iMellitin Sequence Mame
1 GIGATLKVLATGLPTLISWHCNKRK(G; Apis forea
2 AIGATLKVLATGLPTLISWIKNEKRK O GlLA
3 CIGAILEKVLATGLPTLISWIKNERKQ GO
4  FIGAILKYVLATGLPTLISWIKNKRKR GIr
§  HIGANLKVLATGLPTLISWIKNKRKD iR
& HGAILKVLATGLPTLISWIKNERKO i
7 HLIGAILKVLATGLPTLISWIKNKRKG G
§  INIGAILKVLATOGLPTLISWIKNKREKOQ :iNle
9 WIGAILKVLATGLPTLISWIKNKRKD 1Y
O OWIGAHKVEATGLPTLISWIKNKRKD GEIW
11 OYIGAILKVLATGLPTLISWIKNKRKD Oy
12 GIGAILKVLACGLPTLISWIKNKRKO THC dMigd
3 OGIGAILKVLATLLPTLISWIKNKRKQ Gi2L
14 GIGAILKVLATWLPTLISWIKNKRK O GIIW
13 GIGAILKVLATGLPTLISWIKTKREKS Nz2T
16 IYIGAILNVLATGLPTLISWIKNKRKOQ GLY, KN
17 YIGAILAVLATGLPTLISWIKNKRKSD 1Y, K7A
18 LIGAILSVLATGLPTLISWIKNKRXO G1l, K78
¢ LIGAILRVLATGLPTLIS WIKNKKKS Gil, KTR
2 LIGAILHVLATGLPTLISWIKNKRED G, KTH
21 LIGAILXKVLACGLPTLISWIKNEKREQ GiL, THC
22 LIGAILKVLATLLPTLISWIKNKRKQ GiL, GY2L
23 IWWIGAILKVEATGLLTLISWIKNKREQ Gy, P4l
24 ILIGAILKVLATGLPCLISWIKNERKG GiL, Ti8C
25 LIGAILKVLATGLPTLICWIKNKRKG G1L, S18C
26 WWIGAILKVLATGLPTLISAIKNERKQ 1Y, WIBA
27 IGIGAILKVLACGLPFTLISWLKNERKD THC, HEEL
28 IWIGAILKVLATGLPTLISWIANKRKS GIlY, KZ21A
28 IWIGAILKVLATGLPTLISWIKNARKD GLY, K23A
30 ILICGAILKVLATGLPTLISWIKNKAKQ G, R24A
31 IVIGAILKVLATGLPTLISWIKNKRAD GIY, KI54A
32 IWYIGAILKVLATGLPTLISWIKNKRKC Y, (326C
33 ILLOGAILKVLACGLPTLISWIKNKRIGS GiL, 1L, THC
34 LIGALLEKVLACGLPTLISWIKNKRKEG GIL, ISL VIO
33 IWHGAILAVLATGLPTLISWIANKRED GIY, K7A, K2TA
3¢ IYHGAILAVLATGLPTLISWIKNARKG GIY, K74, K234
37 LIGAILKVLACGLPTLLSWIKNKRKG G, TG 1L
38 ILIGAILKVLACGIPTLICWIKNKREKD GIiL, T, 818C
3% GHGATLKVLACGLPGLIGWIKNKRK O THG, TISG, 318G
40 GIGAILEVLACGLPALIAWIKNKRKD THIA, TISA, S18A
41 IYIGAILAVLATGLPTLISWIANARKYG GIY, K7A, K21A K23A
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Melittin Seqguence

Name

YIAAILKVEAAALATLISWIKNEREKQ

GUY, G3A, THIA, GI2A,
Plda

LLGALLEVLATOGLPTLLSWLKNKREQ

G1L, 125, 184, TITL, 126

LNeGANIELKVLATCGLPTENIeS W{eKNKRK G

€31L, [2Nle, ISNe, HTNIe,
20Nls

LYGAVEEKVLATGLPTLVESWVENKREKQ

GIL, I3V, I8V, 119V, 120V

GLOALLKVLACGLPTLLSWLKNERKG

RLSL THC, HTL, 2OL

GN{eGANRLEYLACGLPTLNIeS WiIe KNKRKG

I2Nle, 1SNle, THIC, 117Nle,
120Nl

CEDDLLLGATLKVLATGLPTLISWIKNERKD

CEDDL-Met GHL, 2L

Hin § o
e

CLYVLIVVARLKVYLATOGLPTLISWIKNERKQ

CLYVL-Mel GIL 12V, GIY

A%
Cerd

GIGAVLEVLTTGLPALISWIKRKROO

Apis mellifera

HOCLIGALLKVLATGLPTLIS WIKNKRED C-Mel GIL
2 |ONEIGAILKVLATGLPTLISWIENKREG C-Mel Gidle

>4
Lk

SLIGAILKVLATGLPTLISWIKNERKQ

G-Mel GIL

Lyt

4 (LUIGAILKVEATGLPTLISWIKNKRKD L-Mel GIL
35 KLKLIGAILKVLATGLPTLISWIKNEKRKQ KLK-Mel GIL
6 (KLKYIGAHLKVLATGLPTLIS WIKNKRKG KLE-Mel GIY
57  WCKLKLIGAILKVEATGLPTLISWIKNKRKG CKLK-Mel GIL
38 CKLKNIIGAILKVLATGLPTUIS WIKNKRKO CRLE-Mel GiNle

LAy
(X

GRLELIGAILEKVLATGLPTLISWIKNERKQ

GKLK-Mel GiL

28
&

CPANLIGAHLKVEATGLFTLISWIKNEEKG

CPAN-dMel GIL

DEPLRAIGAILEVLATGLPTLISWIKNERKQ

DEPLR-Mel G1A

CHOAILKVLEATGLPTLISWIKNERK QO

Mel-Lys

LIGAILXVLATGLPTLIS WHKNKRKOC

GiL Mel-Cys

MlelGATLKVLATGLPTLIS WIKKKRKGC

Gidte MelC

LIGAHLKVLATGLPTUSWIKNKRKOKLKC

L MebKLKC

YIGAILKVLATGLPTLIS WIKNERKQPLGIAGOO

GTY Mel-PLGIAGOC

LIGAHLKVEATGLPTLUISWIKKKRKOKKEKK

GIL Mel-KKKKK

YIGAILKVLATCGLPTLISWIKNKRKQGER GO

GLY Mel-GFRGC

CFRLIGATLEVLATGLPTLISWIKNKREQC

CFK-GEHL MelC

70 FGAILKVLATGUPTLISWIKNKRRO GIF, 128

71 UIGAILKVLATOUPILISWICNK 1L Mel (12)

72 LIGAVLKVUTTGLPALISWIK GiL, L3V, éif} FI5A Ml

e et o et GT0 T8V, AToT. TI5A

-‘Fl P SRFE TR _ A el oy > A : * ?
3 ILIGAVLKVLTTGLPALISWIKGE M2 KOIE Mel (103

74 OKRENKIWSIL TPLOTALVELIAGIL Gl revoMel

73 KLKOKRKNKIWSILTPLGTALVELIAGIL G retroMel-i LK

i 5V, ATOT, T1SA, N22K,

GIGAVLKVLTTGLPALISWISREKKROQG

R24K, K28R Mel-Q

FiG. T cont
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Seq 1D Melittin Sequence Name
o . SR, AL10T, T1SR, L16A
77 GIGARLKVLTTGLPR ISWIKRKRQO NI K5t
78 GIGAILKVLSTGLPALISWIKRKRQE A T R KI5
e e AT T T B AT T TR R e {5V, AT0T, TI3A, 818G,
9 GIGAVLKVLTTGLPALIGWIKRE RO 228, K250
80 GICAVLKVLATOLPATTEWIKREROQ ISV, TI5A, N22R, K250

N, 5V, A10S, TISA, N22R,

81 GIGAVLKVLSTOLPALISWIKRKROU 1.,\533.813}“2&{3&,\ R,
8 CICAILRVLATOLPTLISWIKNKRKQ R
83 [GIOAILKVLATOLPTLISWIKRKRKQ NZZR
84 GIGAILKYLATGLFTLISWIKKKKGO NZIK, RIAK, K250

GICGAHLKVLATGLPTLIS WIKNKRKQGSKEKE

Meb-GEKKKE

R&

RKGIGAILEVLATGLPTLISWIKNEKRKQ

fK-Mel

7 ICIC AL EVLATGLPTLISWIKMERKO E Mel
88 IGIOAVLE VI TTOLPALISWIKRKR TSV IS A, NIOR, 25064
20 IGIOAVLEVL FIOLPALISWIKR TSV TTSA, NOOR, 23064
30 TCIOAVEE VL TTGLPALIS WIERKROG G1ET 5L, TISA, NIOR
2 T Ti15 W3
51 OORKRKIWSILAPLOTTLVKLVAGIG ISV, AIOT, 1154, NZZR
retroddel
92 ICORKRKIWSILAPLOTTLVELYAGIC GIC, 13V, ATOT, TISA, N2IR
retrobiel
T | . STE TR TATOT, T15A, NAOR,
o ESY ; k; .\qh“d.;%":; ~ 3 B ' » > .
93 QOKKKKIWSILAPLGTTLVELVAGIC o
B TR RN WL TPLOTALVE LIAGIG SI5K reverse Mal
~ YRS Y 5 b %,»"' .
85 QORKRKIWSILAALGTTLVKLVAGIC GIC, 13V, ATOT, PL3A, T34,

NIIR retroMel

dMiel = Melittin peptide having D-form amino acids

FiG. 1 cont
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Activation
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wegon T migdkg NAGS-PEGR-GIL
felittin {10x CORM-NAG);
13
1 vigfky GIE Malittin (5%
CRM-NAG); siF7

s 3 rngfig GIL Melittin {5
CEA-NAGY sIF7

sedee 10 ragfig GAL Medittn {Sx
COM-NAGH; silur contrgd

2 mgfky chol-giBNA

~ivesd gk NAG-PEG2-GIL
Relittin {L0x COM-NAG),
SHFF
1 mgfkg GIL Melittin {Sx
COM-NAGE siF?

L Bbalittin {5x

g 3 Mgl 91
G siF7

CHM-NA

<13 mgfle SIL MelRtin {3x
CRM-NAGY silue
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2 mglkg chal-si8NA
AST

100.0 .Eu\\\\\\w,,,,,,,w,w,w,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,\\\\\\,,\\\\\\\\\\uu\“\“w”uw FUPUUUSSUUSSSR
90 -
20.0
0.0 -+
0.0 -
S0
30.0
30.0
20.0

WL < 10 ragfkg QAL Melittin (5=
QL8 ot COM-NAGY, silue

s mgfkg NAG-REGE-GIL
pAelittin {10x COM-NAGY;
siFF

el ngfke GLL Melittin §5x
COA-NAGY SIFT

Life

e 3 mngfhe GIL Melittin {5
CDM-NAGE siF7

5
-~
s
(a8
)
&5
[ee.)
-t
Bed
W
faed
W
[e3
L)
s
{2k

2 gy chob-siRNA
z

------- e b ngfkg MAG-PEGI-GIL
Mealittie {10 COM-NAGY
siF¥

w1 mgdhg QAL Melittin {5x
COM-NAG); §FT

e 3 i kg GAL Melittin {5x
COM-NAGY, siFT

wission 10 g GAL Malittin {Bx
COR-NAGY; silus
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3 mgdkg cholaiBNA

e 3 gy NAG-PEGT-GIL
Melittin {10x CDM-NAG)

1 mgfhe GIL Malittin Sx COMM-

NAG)

e 3 mgfkg GIL Malittn {5x TOR-
NaG)

percent relative 1o untreated

s 10 gy GIL Melittin (5x
CUM-MAGH
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