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Seq I Meliitin Sequenee Mame
1 GIGATLKVELATGLPTLISWINKRK(G; Apis forea
2 AIGATLKVLATGLPTLISWHONKRKD GlLA
3 CIGAILEVLATGLPTLISWIKNERKQ GO
4  FIGAILKYLATOLPTLISWIKNKRKO GIr
§  HIGATLKVLATGLPTLISWIKNKRKOD iR
& HGAILKVLIATGLPTLISWIKNEREKD i
7 OHLIGAILKVLATGLPTLISWIKNKRED G
§ INEIGAILKVEATGLPTLISWIKNERKE :iNle
9 WIGAHLKVLATGLPTLISWIKNKRKQD 1Y
W CWIGAHKVEATGLPTLISWIKNKRKD GEIW
11 OYIGAILKVLATOLPTLISWIKNKRKD Oy
12 GIGAILKVLACGLPTLIRWIKMNKREKG THC dMigd
3 OGIGAILKVLATLLPTLISWIKNKRKD Gi2L
14 GIGAILKVLATWLPTLISWIKNKREKQ GI2W
13 GIGAILKVLATGLPTLISWIKTKRKS Nz2T
16 IYIGAILNVLATGLPTLISWIKNKRKO GLY, KN
17 YIGAILAVLATGLPTLISWIKNKRKG 1Y, K7A
18 LIGAILSVLATGLPTLISWIKNKRKG G1l, K78
¢ LIGAILRVLATGLPTLIS WIKNKKKG Gil, KTR
2 LIGAILHVLATGLPTLISWIKNKRED G, KTH
21 LIGAILXKVLACGLPTLISWIKNKRKQ GiL, THC
22 LIGAILKVLATLLPTLISWIKNKRKQ GiL, GY2L
23 WWIGAILKVLIATGLLTLISWIKNKREQ Gy, P4l
24 ILIGAILKVLATGLPCLISWIKNERKG GiL, Ti8C
25 LIGAILKVLATGUPTLICWIKNKRKG G1L, S18C
26 IWWIGAILKVLATGLPTLISAIKNERKQ 1Y, WIBA
27 IGIGAILKVLACGLPTLISWLKNKRKD THC, HEEL
2R IWIGAILKVLATGLPTLISWIANKRKS GIlY, KZ21A
28 IWIGAILKVLATGLPTLISWIKNARKG GLY, K23A
30 ILICAILKVLATGLPTLISWIKNKAKQ (L, R24A
31 IVIGAHLKVLATGLPTLISWIKNKRAD GIY, KI54A
32 IWWIGAILKVLATGLPTLISWIKNKRKC Y, (326C
33 ILLOGAILKVLACGLPTLISWIKNKRIGS GiL, 1L, THC
34 LIGALLEVLACGLUPTLISWIKNKRKEG GIL, ISL VIO
35 WHGAILAVLATGLPTLISWIANKREKQ GIY, K7A, K2TA
36 YHGAILAVLATGLPTLISWIKNARKD GIY, K74, K234
37 LICGAILRKVLACGLPTLLEWIENKRKG G, TG 1L
38 ILIGAILKVLACGIPTLUICWIKNKREQ GIiL, T, 818C
3% GHGATLKVLACGLPGLIGWIKNKRK O THG, TISG, 318G
40 GIGAILEVLACGLPALIA WIKNEKRKD THIA, TISA, S18A
41 YIGAILAVLATGLPTLISWIANARKD GIY, K7A, K21A K23A
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Melittin Seqguence

Name

YIAAILKVEAAALATLISWIKNEREKQ

GUY, G3A, THIA, GI2A,
Plda

LLGALLEKVLATGLPTLLSWLKNKREQ

G1L, 125, 184, TITL, 126

LNIeGANELKVLATCGLPTLNIeS WHIeKNKRKG

€31L, [2Nle, ISNe, HTNIe,
20Nls

LYGAVERVLATGLPTLVSWVENKREQ

GIL, I3V, I8V, 119V, 120V

GLOALLKVLACGLPTLLSWLKNERKD

RLSL THC, HTL, 2OL

GNIeGANRLEVEACGUPTLNIS WiIe KNKRKG

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

CEDDLLLGANLKVLATGLPTLISWIKNERKD

CEDDL-Met GHL, 2L

Hin § o
e

CLYVLIVVARLKVYLATOGLPTLISWIKNERKG

CLYVL-Mel GIL 12V, GIY

A%
Cerd

GIGAVLEVLTTGLPALISWIKRKRGO)

Apis mellifera

v
s,

CLIGALKVLATGLPTLISWIKNKRED

C-Mel GIL

¥
(2]

ONIGAILKVLATGLPTLISWIKNKRK G

C-Mel Gidle

>4

[ %)

GLIGAILKVLATGLPTLISWIKNERKQ

G-Mel GIL

4

LLUIGATLKVEATGLPTLISWIKNERKQ

L-Mel GIL

4y
4 i

KLKLIGATLEVLATGLPTLISWIKNKREKQ

KLK-Mel G1L

Ly

KLKYIGAILKVLATGLPTLIS WIKKNKRKG

KLE-Mel GIY

i)
] T

CREKLIGAILKYLATGLPTLISWIKNKRKG

CKLK-Mel GIL

LAy
R

CRLKNIBIGAILKVLATGLPTLISWIKNKRKO

CRLE-Mel GiNle

GRLELIGAILEKVLATGLPTLISWIKNERKG

GKLK-Mel GiL

CPANLIGAHLKVEATGLFTLIS WIKNEEK(G

CPAN-dMel GIL

DEPLRAIGAILEVLATGLPTLISWIKNKRKQ

DEPLR-Mel G1A

CHOAILKVLATGLPTLISWIKNERKOC

Mel-Cys

LIGAILXVLATGLPTLISWHKNRKRKOC

GiL Mel-Cys

MlelGATLKVLATGLPTLIS WIKNKRKGC

Gidte MelC

LIGAHKVLATOLPTUSWIKNKRKOKLEC

L MebKLKC

YIGAILKVLATGLPTLIS WIKNKRKQPLGIAGOC

GTY Mel-PLGIAGOC

LIGAHLKVLEATGLPTLUISWIKNEKRKOKKEKK

GIL Mel-KKKKK

YIGAILKVLATGLPTLISWIKNKRKQOFK GO

GLY Mel-GFRGC

CFRLIGAILEVLATGLPTLISWIKNKRKQC

CFK-GEHL MelC

FOAILKVLATGLPTLISWIKNKRROD

GIE {ZA

LIGATLXVLATGLPTLISWIKNK

GIE Mel (1223

LIGAVLKVLTTGLPALISWIK

(1L, LSV, A10T, T15A Mel
(1-23)

LIGAVLKVLTTGLPALISWIKGE

GIL, LSV, ATOT, T1SA,
NIIG, K23E Mel €1-23)

GERRKNKIWSILTPLGTALVKLIAGIL

GiL retroMel

KLEKOKREKNKIWSILTPLOTALYKLIAGIL

GIL retroMelKLK

GIGAVLKVLTTGLPALISWISREKKROG

BV, ANT, TISA, N22R,
R24K, K28R Mel-Q

FIG. T cont
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Seq 1D Melittin Sequence Name
o o 3R, A10T, T1SR, L164&
:f? *“\’ . Y Sy P DL PT RS TS B ) : s 4 3 ¥
77 IGICARLKVLTTOLPR ISWIKRKROSD NI K50
78 GIGAILKVLETOLPALISWIKREROE ATO3, 113 35? RKZQ,
e vt AT T T B AT Y R R e {5V, AT0T, TI3A, 818G,
79 GIGAVLKVLTTOLPALIGWIKRKROO 228, K250
80 TGIGAVLEVEATOLPAL TS WIKRERQO TSV TI5A, M2IR, K250
ST |GIGAVLKVLSTOLPALISWIKRKRGO 15V, s‘mzﬁiﬁ‘%'\ %,
8 IOAILRVLATOLPTLISWIKNKRKD KR
3 T GIOAILE VEATOLPTLISWIKRKRKGD NTIR
28 TOICA LK VLATOLFTLISWIKKEKGO WITE, R4k, K250

85

GICGAHLKVLATGLPTLISWIKNKRKOGSKEKK

Meb-GEKKKE

R&

RKGIGAILEVLATGLPTLISWIKNERKQ

fK-Mel

7 IGICA N EVLATGLPTLISWIKMERKQ E Mel
88 IGIOAVLE VI TTOLPALISWIKRKR TSV IS A, NIOR, 25064
R0 IGIGAVLEVLFTOLPALISWIKR TSV TTSA, NOOR, 23064
30 ICIGAVEE VL TTGLPALISWILRKROO G1ET 5L, TISA, NIOR
51 OORKRKIWSILAFLOTTLVELVAGIG ISV, AIOT, 1154, NZZR
retroddel
92 ICORKRKIWSILAPLGTTLVELVAGIC GIC, 13V, ATOT, TISA, N2IR
retrobiel
T | . STE TR TATOT, T15A, NAOR,
o ESY ; 2 .v.‘v-«.;\’?; ~ 3 B . » > .
93 | QOKKKKIWSILAPLGTTLVKLVAGIC A
BT R RR NI WL TPLOTALVELIAGIG SI5K reverse Mal
~ YRS Y 5 b %,»"' .
85 OORKRKIWSILAALGTTLVKLVAGIC GIC, 13V, ATOT, PL3A, T34,

NIIR retroMel

dMiel = Melittin peptide having D-form aming acids

FiG. 1 cont
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Activation
HO
D
HO ‘V ?‘"’“‘Q\/'\Q/\\M,G\’,«-‘\O.«*‘\T,;Q
MO N~ BiH
MY N
O
HO
G\
‘S HQW{V\ }m w\f’\ Dz"\v@\\f/‘"\()/’"\.} I\jk—" \\T;fli:}
- o oun
HO Mo
HY o
Q o o
\ A
H{:}”’gﬂf}-ﬁmi}\\/ﬂx(}f\\w’a\v/\ag] 0; "-\.,j
HO N
H
O Coupling o
amino-modified RNA
MO
'-E-Aw(}
HG“"{\\ 1’! Q»,\f/""\ GJ‘ \"“\f C}\\f‘”\ .r"'\\{;;o
e"_“%";» :
HO M. BH
MY N
G ]
HO P
HG}Q‘ » O o~ J\ .
4 y R i U 28 N o
Mo N g Mo
HY o
O
Da: 7 h
e ‘J&‘“““, O\J‘\’\O/“\\f&\wj\c}f “--..,\
H .
3 RN&
Fis. 2 cont.

5/8



WO 2012/0831

pgfdi

54

85

6/8

PCT/US2011/065525

wegon T migdkg NAGS-PEGR-GIL
pelittin {10x COM-NAGY
siEY
1 vigfky GIE Malittin (5%
CRM-NAG); siF7

s 3 rngfig GIL Melittin {5
CEA-NAGY sIF7

sedee 10 mgdig G0 Malittin {8x
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

<3 mgfle S MeiRtin {Bx
CRM-NAGY silue
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A

ol

U

....... s

-

2 mglkg chal-si8NA

1 migfkg NAG-PEGZ-GIL
pAelittin {10x COM-NAGY;
siFF

1 mgfkg Gk dMelittin {5x
COR-NAGY siFT

3 mgfhp S1L Melittin {3
CDM-NAGE siF7

10 mgdkg G1L Melittin (5%
COM-NAGY siluc

2 gy chob-siRNA

1 mgfkg MAG-PEGI-GIL
Mealittie {10 COM-NAGY
siFT

w1 mgdhg QAL Melittin {5x

COM-RAG) SiFF

3 mgkg G Melittin {5x
COM-NAGY, siFT

s 10 gk GLL Malittin {5x

COR-MAG); silun
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3 mgdkg cholaiBNA

w1 migfhp MAG-PEGZ-GILL
Melittin {10x COM-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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