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(57) Abstract: The present invention relates to a peptide comprising at least one amino acid sequence selected from the group consisting
of the amino acid sequence of SEQ ID NO: 1, the amino acid sequence of SEQ ID NO: 2, the amino acid sequence of SEQ ID NO:
3, and the amino acid sequence of SEQ ID NO: 4, and having prophylactic or therapeutic activity for an inflammatory or autoimmune
disease. The present invention also relates to a pharmaceutical or anti-inflammatory composition comprising at least one of the peptides
of SEQ ID NOS: 1 to 4 for prophylaxis or therapy of an inflammatory or autoimmune disease. Furthermore, the present invention relates
to a use of at least one of the peptides of SEQ ID NOS: 1 to 4 in a therapeutic method for an inflammatory or autoimmune disease or in
preparing a therapeutic drug for an inflammatory or autoimmune disease. The peptide comprising any one of the amino acid sequences
of SEQ ID NOS: 1 to 4 can significantly inhibit the secretion or expression of inflammatory cytokines such as [L-17, etc. and as such,
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has a prophylactic or therapeutic activity for an inflammatory or autoimmune disease. Therefore, a composition comprising at least
one of the peptides is effective for use in a pharmaceutical composition for prophylaxis or therapy of an inflammatory or autoimmune
disease, in a therapeutic method, and in preparing a therapeutic drug, or as an anti-inflammatory composition.
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By}

2] & (propylene glycol), 3
e ol B & FAL 75 o 2 H 2 g o] AFSE o T

= 1 5 &(witepsol), "F A 2 &, E #(tween) 61, 7HF2A],

115, Aee Fol AHE = Ut

A ZAEE AT EE A TR FoE = ey v A
s, A, AL 25, et A AR e A v

|, 3] Fol Al = 7 FAA e g G iAol ¥
upet A Y 3t 4= v

FALA| o] 7 g-oll 3= Wk Al 'yt Hofof st whg elo} B X3 2
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e ol

s
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=

Al

o2 g o) Selolddl 2eR ), o B R WEE 4BHE

2]
y22s ol A & Egof ghg ofvlo] i3 PBS (phosphate buffered
saline) 2= A T, 10% o BHE, 40% 222 =23 2 5%

e@omRY HEsY] A sehi, FREPES, i, 224,
R 5o 2o e FTA D BAEAS FHE £HD 5 ok 9,
A7) FAA S R A g EE R SRl e gL $4AS
F7hE $3E 5 Yk,

79 T Ale] 25 USLAl, A, ZAA, AR, 9 &N, 5 2EHA,

2 REA, ool 5 A o] Wej7h meharh Av|o) A 43 Foli= ofst
2B FaY QR 9ol Folste] ofef 2y o FHE F AT %
B o] 3 W& A= 4 ol

9 FolAe] 45, 2 oro] uteh ALGE = HES 4H Y FAA, o B
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Utk 7R ol o] 2E o] A5, FoF ol AFE G Aotz Bu I

Algste] A4S 4 Q. o & E9, U7 £ HY 7)ol AFSH = Agd

e X 7MEYA= 3=, L 8 EZ B A 22 A3 8 7 A 9
ol 5 )

& et A st o Advk v T Fol 8 Al S B A
Ao 72 FA ¥ A ¢l i3] (Remington's Pharmaceutical Science,
15th Edition, 1975. Mack Publishing Company, Easton, Pennsylvania 18042, Chapter
87: Blaug, Seymour)l] 7] A ¥ o] 3}

< g 2w AT OE FRI FOR TG At R

<) . 4
Frash g o stA A 5ol A8 7hes A FE/A Y vl aE Agke

A zatr)ol] T3 Fg v, R EH o gk Aske] T,

T o5, oo 24, ool g WA, 5o AR Fo] AR 9l g,
A& 7|3k, FA ARG E = Fm S EFHE 84 F V| E o8k Wofol] Z L
S0 e AR E = vk & 8o 2A4ES NE ARA R FAs A
U A 54 &F Wgate] Fold 5= 9oL Tl o] A mA gk oAb = s A
Fold g lon, dd s Fod ¢ Qv S, 2o A=Y F
fra w2 dd 5o 2 (single dose) & 2 3HA}ol A Fol = 4= gl o, T

5o % (multiple dose) 2.2 7| {1t §-of = WY (fractionated treatment

protocol)ell |8 Folgl 2 gtk 4718 RAES BT aefske] 248 ¢lo]

Hasre Foz Av) BIE P 5 ol FS Folahiz Ao Fash, o]

el Aol ol sf olshl 244 5 9

by o] opsba 4 R o] Folgre Bl AlF, 1%, AW, A7, 4ol
o]

kg vFEA 8 0.01 A 50 mg, © B2 5EA= 0.1 WA 30
FoH 25 1g]al AT Fo] Al 2 2o flefo|mE5E V| Fo R 3
A5 1 kg vF2 814 0.01 WA 100 mg, ©f vl 8} A1= 0.01 WA] 10 mg2]
GO R FAEES | A F3] o Lo Fol 3 5= Qi ey Fo B =,

H|gte] 5%, Al AF, A8 Sl uheba

ojuj gt o 2w B g o] Mol & gk obt}
o] 2AES d5oR B ge AN X5, 2 A5, 35 AR
2 A=A jEg 2 4A & AMgehe WHED W Este] AMES 5 9
g o] ofst A5 I JHo|EES Ao EitshE 984 9
AP er Aae 4= vt & W] A WA A7 Agt ot 3 A 58
oFel A =& I FBA R AMEek=E A9, FUE A B4, 771 &,
S A, 55HA D AStA|, AZHA|, FALEA|, S EEA, QFA EhA,
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2(AIP-YK2), 3(AIP-YK3) % 4(AIP-YK4)9] o} 1] i 4k A D -& vhEpil e,

5 6+ Th17 Al 73 A9 A oS Yepdlt), 2 g of A= 1(AIP-YKI,
pep 1), 2(AIP-YK2, pep 2), 3(AIP-YK3, pep 3) 2 4(AIP-YK4, pep 4)2]
FEFO| EE21L-17 9 A a3E 714, 53] pep 4 A =<1
VIP(neuropeptide vasoactive intestinal peptide) 2} F-A}FgF A= 9] A S a9 &
UER S 8ol e,

-

ol&f A etE = Ao A 5HA]
721 Aol Qhoj A AFrg ek Slol

[ Aol 1]

truncated K562 ALo] E7}21 3%} 72 &<l

truncated K562 AFo] E7}Q1(tK562) 2] 32F 25 &2lsty| ¢ slo], 7+
Al = 3} Al 4EE Discovery studio 4.5 (Biovia, San Diego, CA, USA)2] Z 2 &35
ALg3hel apshect,

- A4 4] ©. =, PSI blast search tool(position-specific iterated basic local alignment
search tool)& &3] (K5622] A7} 2 A o0& JFAo] H& oy didES
gelatlizdl, JeA G d 5L E 3L A X 3302 2= BLOSUMA4S
smolY MEY S ALg sl £A ST 4V HEAH B old uNAES
TR Tz A1 D A E (multiple sequence alignments; MSA)= 7 8 5l t}4=2] 58
A 50} (K562 Aol Egbel o] A Bl e SaAs TR 2). 1,
ERE RS EE R L EEE 1

“1 A, [5 3]0 WEFuE vk} o] tK562 ARl B 7HQ1e] 31 A Q1 2 E

O A~
A& ddT

[ A] <] 2]
truncated K562 AFo] EF}¢1 9] €143} s &) B4
K562 AFo] E7FS1 W A] truncated K562 AFo] E7FS1(1K562)9] 891 % a3
HAYSE gAst7] fste] A4e s H-& A 5H5 T
TA A 07 K562 Ato] EFFSl A4 A (K5625 = A AAS npo-~AE
=]

AAksar, o o] Al A A gl 9lAks) e ¥A89

kA QT 71 F IL-100] AE3F= IL-10 84 A B 54 L IH(IL-10R-0) <]
E] 241 4960] 14lstH A& gQlsl gt} whalba], B v 252 K562
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Aol EFFSl U1 A] tK5627}F IL-103 §-AF&F 7] 2F 0 & 1L-10 =8| of) 2}-8-3F
2

[ A] <] 3]

truncated K562 Alo] E7}Q] I EX A H

B 2152 [L-107 truncated K562 AFo] 7} (1K562)°] #-AFSHA] IL-10
F&A o 2F-gato] g9 adE vebd Aol o 4skar, (K562 9 IL-10S
Hl il sto] (K56200 4 A A & & 3E vebd = & E 8 g R (o 9 B
epitope)°] AT = U= DF Y FRES Gz it

A A o2 (K562 oF IL-103e] 4 U G2 F- AR S v wl sl ar, K562 ¢
IL-10R-0 Alo] 9] =7 Al E ol A& ZDOCK &1 d]&9 T2 ESS
ALg3te] =331l T}, o] & E &l tK562 o] A & 7HE o] E-8-ujj(desolvation)

A, A B P AN e b R

[-'>~ Flﬂ

IL-109] 22t of &4 o] %2 K562 Sl EZE stk
3E1]
tK562 opm| ;= At olbm] ;=2 A g A e

o) ¥ S k3

AIP-YK1 31 TKTPRDKERERYRERERDRERDRDRER | 1
DRER

AIP-YK2 31 GMSNSYAECYPATMDDMAVDSDEEV 2
DYSKMD

AIP-YK3 26 PRDKERERYRERERDRERDRDRERDR 3

AIP-YK4 18 YPATMDDMAVDSDEEVDY 4

1 AT [ 4]0 VeV vkl o], F i A E o] D oF 4899 w2
s E 7R, 53] A7 FeAdE 2 Ad 9= IL-102 1L-10
=& A (IL-10R-a) 7} 75??}6% e, S IL-109] @442 g o) sl gt A&
geletlet. gk, Al [ 1] B [5 510 YEbv= vl e ol & 437 9] £
HEepo]l = M-S zH= (K562 © J]Ei%(AIP—YKI, AIP-YK2, AIP-YK3 2
AIP-YK4) & HEH o2 Adetgln). 7} d 9 B & 9] #2182 2 kDa
n|wko] it

[&A] el 4]

truncated K562 Alo] E7}Ql o 3] EX 2] Th 17 A X &34 F

A7) <A A o] 3500 A A 9FSE 45 2] truncated K562 Ao EFFQI(K562)
o] EX 5ol 8t g3 & Q15 a1 A} Th 17 Al X 2] #3143 & =383t

TA Ao 2 A 2R} 2] e ube} 2p 2] 8 M| 32 A8 (magnetic activated cell
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sorting; MACS) CD4+ T A 3 2] 7] E(Miltenyi Biotec, Cologne, Germany) &
AF-&3Fo] oF Al & Balb/c mF-9-2~9] 8] 40 2 HE| naive CD4 + T 4| =&
F2l5tAoh. %2 © naive CD4+ T Al Ei= 14 95 21 94 57(PBS),
VIP(neuropeptide vasoactive intestinal peptide) J== AIP-YK 1 W #] 4& A g] gt &
RPMI Hl| %] ol A 3¢ -2t | &bl th. %471 RPMI 9| #] = Th17 Al #3815
ZF=r317] #151ke] 1 g/ml 3F-CD3(eBioscience, San Diego, CA, USA), 1 g/m{
3}-CD28(eBioscience), 2 ng/m{ TGF-B(R&D A] 2= ¥l, Minneapolis, MN, USA), 20
ng/m¢ IL-6 (BioLegend, San Diego, CA, USA), 5 ug/m¢ 3-IFN-y(BioLegend) ¥ 5
g/ml -IL-4(BioLegend)< £ &gtc}. v oF F 3-CD3 % 3}-CD28 4 = 24 A|gF
&F A3k Th17 M X2 5 #8]H IL-179] 58 qPCRE S A 33t
[127] 2 A3, [%= 6]0l HEbH= kel o] & g o] AIP-YK 1 W A] 4 flElo]l =
E5IL-17 A2 S detll= 21E g 5= AJ A A o =2 IL-17
Alol EFFel ] sk i=, 9% FubAl(THI7[W1]) 935 pg/ml, %A T =<2 VIP
] 2] Al 547 pg/mb, AIP-YK1(pep 1), 2(pep 2), 3(pep 3) 1= 4(pep 4) A ] A] Z+2}
748, 666, 750 F1= 569 pg/ml o] Sl =, B oA AE et oM EXE L
IL-178 34 0 =2 A3 4= 9l 0w, 53] AIP-YK4 = VIP9} FAFgH FFE 0 =
7HE 3 IL-17 A Z3E el = A 2183

[128]
AR o874

[129] B dbrg o] A A|F8Fi= 3 EFo] =3= truncated K562 AFo] E7191(tK562) Zofl A
AAR o7 FgAZ FHE doy|=d A Q3 Felo]| (oI EX)E
Welate] 95 aah A A7 g A ol = A ol 97 o
SHABIAA &, o oFF T o & x| Vo) A et AV](F A
Hefol=ol B g A o] &7FsAd o] =t

[130]

[131] AEHs 1S 2 A Azehs F95 a0 A A7Pa S ko] o
T X8 5371 3 AIP-YK] HEefo| = (o d EZ)o] AP A, 3172

= 2 g ol A Al Fehs R F 2 A A7PH S A Eef ofvk
= X2 537 9= AIP-YK2 o] = (o ¥ E32) o] A 2 A, 317 9

[132]

X

2
L
folr
(\S]

[133] AEWHZ 3= B DA Algsts 95 33 WA A7PH S A gke] o
= A8 8371 9 AIP-YK3 fElo| (ol 9 E3Z) o] M2 A, 26719
ofH] =4k A H o]t}

[134] A EWHZ 4= DA A Fshs 95 523 WA A7PH S A gke] o
= X2 537F 9= AIP-YK4 F o] = (o ¥ E3E) o] A 2 A, 187) ¢
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ofr] =2k A d o]t

[135] A % 55= truncated K562 Aol EFFQI(tK562)2] of ] = AkA] A o]t}
[136] A AH T 63= truncated K562 AFo] E7FC1(tK562) 9] 91 7] A4 o]t}
[137] A DHE 7= AIP-YKI(AEHE 1) frA Do),

[138] A LHT 8= AIP-YK2(MEH T 2)2] 47| 4 Dot

[139] AT 9= AIP-YK3(AEHZ 3)9] 47| Lol

[140] AL T 105 AIP-YK4A DA T 4)2] A7] A Lol
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AIP-VE4 C-ferminal
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AIP-YK3 C-ferminal

AIPYEK? Noterminal
(G127
m-&’ﬁé N?ﬁfﬁ??ﬁliﬁ ﬁi AIP ~YK3 N*ierminal
(Y136
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Box No., I Oheervations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17{2)(a) for the following reasons:

1. M Claims Nos.: 8-12
because they relate to subject matter not required to be searched by this Authority, namely:
Claims 8-12 pertain to a method for freatment of the human body, and thus pertain o a subject matter on which the
International Searching Anthority is not required to carry out an international search under the provisions of PCT Article 17

(2X¥a)(iy and PCT Rule 39.1(1v).

2. E Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:

3. E Claims Nos.:

because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. B8] Observations where unity of invention is {acking (Continuation of item 3 of fir sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. [j As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. CE As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. E As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

y, this international search report is

4

4. E No required additional search fees were tiraely paid by the applicant. Counsequent}
restricted to the invention first mentioned in the claims; it is covered by clairus Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

E No protest accompanied the payment of additional search fees.
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