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The present disclosure is directed to individual peptide immunogen constructs targeting portions of the

Interleukin-31 (IL-31) protein for the treatment and/or prevention of a pruritic condition and/or an allergic

condition, such as atopic dermatitis. The present disclosure is also directed to compositions containing the

peptide immunogen constructs, methods of making and using the peptide immunogen constructs, and

antibodies produced by the peptide immunogen constructs.
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The present disclosure 1s directed to individual peptide
immunogen constructs targeting portions of the
Interleukin-31 (IL-31) protein for the treatment and/or
prevention of a pruritic condition and/or an allergic
condition, such as atopic dermatitis. The present disclosure
1s also directed to compositions containing the peptide
immunogen constructs, methods of making and using the
peptide immunogen constructs, and antibodies produced by

the peptide immunogen constructs.
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e IR GIEEE
(ReRBHERK By  B2UEEEE)
[SRR-LTR P 3 38 /o TR 2 M B 6 3% 2 TL-31 ek o 5 )5
R £
PEPTIDE IMMUNOGENS OF IL-31 AND
FORMULATIONS THEREOF FOR THE TREATMENT
AND/OR PREVENTION OF ATOPIC DERMATITIS
[i4E)

(00011 4 48 B 2 BA 1 B8 f /1 B3 2 -31 (IL-31)22 B ik %
75 B R R RL IR L E B PR R A R /B TR B B G M B S
BB EERY -

[ SeATE)

(0002] % fir {4 K¢ § 3% (AD)#: % B Bk % 5 18 5 B 53
0w ONGLE S R B TR R T A B R R
BB M F2 B R (Olivey 2001) « 338 /) 43 ¥ 38 L I %
i 46 K 48 BLUB 55U S 1 1gE 45 B (Olivry 2001; Marsella &
Olivry 2003) « # i % % 5 Ik fp & 1 4L 31 69 6 2 1R VR 29 B8 10
A KRB E EL A AT E R (5 E 8,790,651 5 5 ) -

(00031 i i 3 W f 2% FL 07 /7 9% B2 MU F — 0> B R
Rrih B R TR BRE - BB HHESERRG 10%
(Marsella & Olivry 2003; Scott 2002; Hillier 2001) - £ B &
1450 BB ARG L E KRG ER o 5%
FAEH I - RN R R R BTG R A
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P [ 3 0 75 R K 2% E (Hillier 2001; Picco 2008) o

[0004] S RBEMELEERNEBEEREZEARL  HHEH
TEED - &Y IR ST (Picco, 2008)A1 B 5 i &R (4 40
E-ER - BKE -EYERYE )Tl FRAMEKER -
BEEHENEZEUHhEEEZRC  HARAWENLERT > A
FEEEEAEKI BN THERMUMEELE RN S BT
(Sousa & Marsella 2001; Schwartzman 1971) o

(00051 4p B % -31 (IL-31)2 F* 2004 4 % 75 Hi 5K 7Y 48
ARF - HEZEZHRELGNSE & T @3 (ThHH# I T E 4
(Dillon 2004) - {8 H 7 £F At X 40 A A1 B v 48 A o 2 4 - 1L-31
el IL-31 228 A (IL-31IRA)FIHIE & M ~Z 88 (OSMR) Ay
4H 1 B9 177 [F] 57 B8 (Dillon 2004 and Bilsborough 2006) o i &
EILZE B JAK Z BB EE STAT Wi gk - T Ew AT - A E
WHRAMTESRME&H P KB R T HEZEBH R - &I
C&E®E IL-31 #REBERX  TBENKEBGEG - 88N
Wk 78 i T B

[0006] ] A it CD3 1 #i CD28 $i #8 W % T 4H A o 17 B[
#hom B EE T IL-31 mRNA By Z 35 (Dillon 2004) « fif & 51 73 A7
R IL-31 5[ & K@M AER Il CXCL1-CLL17 (K
BRUE b #FE AT B(E N T (TARC)) ~ CCLIY9 (EWm4l g% X EH
(MIP)3B) ~ CCL22 (E &z #M i 77 & 8y # (£ KN + (MDC)) -~
CCL23 (MIP3)LL B CCL4 (MIPP) (Dillon 2004) «

[0007)] @R IL-31 VA RETE /BB B &K E R
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iE - BEIE - B E A KB X MR E (Dillon 2004) < |5 /)N &
K2R OE G IL-31 5] & 4 % 4l i - 05 o M 4 B - UE BE M R
AT - MRE AR B YR OE 0 I BB R R E Y
BRRZE - /£ NC/Nga /NEHF - HEAHNEAERZE %
Ay AL ME 28 3k (AD) IL-31 fE 7 S 1B 5 i & R B H Bl %
7 fH B (Takaoka 2005; Takaoka 2006) « J4h » 1 B 48 & 5
o &R IL-31 35 3% % B fiE T 28 % {F (Raap 2008) -
[0008] i — D HyBA e+ > IL-31 & AN 55 81 2 47 M %
EBXASIENEERENEREARR - £ AH AD EF F -
L2 EHEEG+FE IL-31 mRNA RHBEZ5NFEEEKE
I BHAEIEE G 2B B 68 IL-31 mRNA RHEH SN KEEREE
EHYIE® K& (Sonkoly 2006) - 55 — IR L s H AL AD B &
28 HH) CD45RO+ (RRE) ) E MM PLE (CLASG M T
410 % B IL-31 mRNA #1E [ G (Bilsborough 2006) «
WwWEML BB EECBEMEE®MNEE X Z IL-31 mRNA &
& F2 B Bl IL-4 A1 IL-13 mRNA RHEMEE > mMIFHETIER
(IFN)-y mRNA 3% 3 tH B (Neis 2006) - 540 > f£ B H 18 M 5
FME=MEeOANBEEZEFER IL-31 MFKFAHS > HE
EEmREA AD HY & %& (Raap 2010) - 4 - £ N8 %=
F] AD g EAE E B & IL-31 K F a9 18 B M (Rapp 2008) -
PPEAMEMERE T £ IgE T 2 &8 REERMAMF IL-31
TobM o HUEHENe=CH e XKE 8RN KE - It
h o BN IL-31 15 A JH &5 05 WL 4R 4 OoF 40 A R0 % 5% 78 1 48
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KRB ESE > B IL-6~ 1L-8 - CXCL1 ~ CC17 1 % 1#
4 B E @ B (Yagi 2007) o

[0009] $tHEBEBHFERNE I BHLEREITBER
BMOAD By E EH M - B AD B RV KEEE+F Th2 /1 &
A 48 BB R (B 40 TL-4)89 /K 7 3 A0 (Nuttall 2002) o 5
ZRMME - HREHEME AR R EEBEGE
Loy E S B AEMERM W CCLI7/TARC ~ CCR4 I
CCL28/%h & AH B 2 # (b K+ (MEC))Hy & & & B A B it
AD B R EZEIEEN E (L (Maeda 2005; Maeda 2002; and
Maeda 2008) -

[0010] Hm#ATHYEE R » IL-31 T 58 5 K {12 8 M
R 2 BME EE R RO DR O 38 & R K FE %5 B (Chattopadhyay
2007; and Wai 2007) o

[0011] & b ¥ 22 45 SR 2 #F 1L-31 {f &% & A 28 §UE A &
MmMEEEAECNRE - HERMETSIFESHE IL-31 28
Ay RE K R JR - HOA Bh YO8 R R R fE IR R /E08 BUE AR - Bl
MR~ BER/HABNEMEEE R -

[0012) & = < f&t -
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[EEHRE]

[0013] A48 & 2 B 1A AR 1A 06 5 K /20 T B 1% 5 i AR &2 /
BCEEEAR (Pl B A M ER)ZE R/ H E-31 (IL-31)
ECOBEHHHOMENERRERER  KgEHLENE A I
HEPK fe v R @ RE AV 4H B ) ~ BL 0B R0 (8 A Ot BE IR e 0 IR 2 f
%L LRFAREREEREEREENIE

[0014] #EHZRIMEM R EFRERSHL 25 MHE % #
B Al o MR EREMBEAKE RE IL-31 EHE
(GenBank: BAH97742.1){ 57 2 B 4H BB $ii [ & fir < K EH A
ANBEIL3l E0EWN 2 EBRARF SH@FE 1 £/ SEQ
ID NO: 1 A1 SEQ ID NO: 2 ff R - B 4l fig fit [ k& fir #] /& 8
FENREREEERE FERE2TEEREREDENE R
T & Bl 4l A (Th)#i Rt 28 fir - 48 88 /Y BE K 2 9% TR 1 T 0 08K
BT¥ OIL-31 EASREMN BN ES - BBV 2E
SR R T RBOCA RR RO IR R /BB BUE AR (B 0 2 A M R BB
RIZEUIE R REER ZHEMH -

[0015] MERKREREM 2 B #HEMNERLEM T H E
HARKHE2&/KKHE IL-31 EHHE(SEQ ID NO: D& & AH
IL-31 & H E (SEQ ID NO: 2)i{y iz B B 7 51 - {F — L& & Jifi 1
o BHMMERAEMAEFEARAWE 1 fror SEQID NOs: 1
E 13 & 93 £ 98 F— 2 F A -
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[00l6] A#BEHMREEREMITETAOER 2 FIr
TEEHRFEFREBENREFEME Th JURE R E U EB R
(P40 SEQ ID NOs: 14 £ 42) - /£ X E T f F - £ 1% Th
MEAELCTEEHBEARARNIFEIERE > #1208 %E &R (SEQID
NO: 18) ~ % € [F 2 (SEQ ID NO: 19) ~ E &L & & (SEQ ID
NO: 21) - fEH M EHH & > RFEME Th JrE A EMm B LE
— A B & 5 (B4 SEQ ID NOs: 25 ~ 24 /I 26)f = £
TTHEEMBIHEMSESMVFE 1 £ 558 B A X £ HKR
R (HBsAg 1 2 3)AyEfA(E AT Th i A E L -

[0017] fE—HFHEHF - Mk EREEAQ & KB
IL-31 8y B dIfEmERAEML  HEBEENREIFMERT
PR RN T u B AR (Th)fi FRE I - £ K £ 5 5 Bl
TR eEEREREE HEAAKE IL-31 ZiEEREFSIE B
A BE T R R E B iz (P40 SEQ ID NOs: 1 £ 13) > HZEB(T

ENRFUER TFTERZEUDLEERERESEN R RN
Th 1 [R & E L (B 40 SEQ ID NOs: 14 % 42)- {f — & T}
oo R B Ay BIREE R T R R 5 R W ([ Br B BE K /ERORE: IR ZE
AR TRIEEER  E£XEEHAT  HETE
RAFHEBIIEER  FRAFHLEEERICHEAEAES - £ A
RmERA T MK REREREAWRE 3 FT/n SEQID NOs:
43 2 90 K 99 2 105 By E B % Fr 71 -

[0018] A 45 52 th B /> & & IL-31 Bk Ik % 7% [ 2 1 AV 48
e E—EEHEM T > BENHEHKYEEESR — B

107144910 FH YR A0202 1093351626-0
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IL-31 ke ER B - X EFHO T HlkwaE & IL-31
HEML R AR &Y (40 SEQ ID NOs: 43-90 #Y (£ &
HE) LmEZHRENEZEEST S HRNAGEE—
MM EREmEkY sl erREREasy
Y R HER T ERHRS EH o RIER - LA
PR R E IR S /BB BURE AR 0 B A0 SR AL M YR 3R e

[0019] A 18 B8 1 B 1~ A DAJA 8 R /B0 T8 5 5% 5 I AR R/
BB BEAR (B0 R M E RN E LY - fE — & F
MElH o BEAKYBESHEENER 2ERER > B2
EREBZUABELCLNRENME G XA FL > P A
EHEMEGC C)CETAEYNBEBK R ERE S YN HEK
VMNEBRESESMPR  EBEERBELHEENHESCY
mE—-THBHEReREREZEN REEREM - £ — % F i
o BEEANKYEESER - IUEYVE > HEmPEER
(ALHYDROGEL) - # [ %2 (ADJUPHOS) - I f1 #E
MONTANIDE ISA 50V2-1SA 51 5, ISA 720 B9 B £ K # & -

[0020] A 45 &5 th B 7° f B 18 B2 69 1L-31 Bk ik 2 & TR &
R iEe c BERmE EXRTZHERN  LKBEBEIMEKR
EREBOU RS REMBNES > LB THE IL-31
i £ B 7 5 (SEQ ID NOs: 1-13)38 X K JiE - Il H BE IR & 9% IR
EREHSNERENETHEHASA L3 (WEHEX
XRE-faBZnBEAeRENEss IL-31- 2 AR
MERAMNEE AEZHERANRERMEEBAEFEME Th 1R
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AE AL o BE B {E RO BT BE IR TR M R By O & B A
AVEEREENRE T REHSEL -

[0021] A #% 82 th & #&5 F] A 15 52 69 BE Ik %0 % R 2 1 R/
2 T B BE IR %0 9 RO B BV RS BB B R /B TR B % R E IR
Ko VB BURE AR (B 40 22 iz M f2 B ROEY A - A — 5 E BE B
oo LIS R R/ EECTH B8R ORE IE AR R /B BURE IR (B a0 2
MEEX W A aeREBaBSBENEReEEZRERBENE
RV TEE AAXREFERO T - AL AT AREHSAE
R EEReERERS  LEERKEZERZERZU
RELHRBRERMBECSYIE AN GFAAL > HREELB % E R
HEVEMATRENEZER WO CrC EE=Y)E
MBS EMPRE . Ha AR - MmN (EERERY R
SCHBUEREREESG > AU TEAREERK/ES
BOEMR(PI O RZMUERERINZHAE - BEN T AL ERE
o BE K R RO R T B A R OR E AR K /B0 8URE AR (B 40
RUMEER)EBNE EBRZME L0 &% 5 E - B 0R
& -
[ EaRH]

[0022]

F IABGREAFSEMDERMERMAB T Z KE IL-31
£ H H (SEQ ID NO: 1)iy iz & 8 fr 51| -

F IBEGHANRERANE IL-31 EHERAHE T AT
fEHEMEAES M FIEEH TR -

10
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5 2 [B %5098 A A Bc B 2 Bl ISAS0V2 A& TL-31 %
R ER 2R REFEEXZEREI IL-31 ZHRILENE
N E T - S EEENE(wWpDE 36912 F1 15 H &
T e

F 3AE BN ALEEY MM (Expi 293F)f % 5 fir
e #% A I B F His-tag 2 K2 IL-31 89 H 55 B 3% Bl 2K B 4 kg
HEymig &AM ML His-tag $i A8 B8 BY P8 J7 & BE L 45
B oo % 3B @ {4 {E 12% Bis Tris SDS PAGE [ i T 5 #7 2
His-tagged IL-31 E 0 B REMA LA ERITE L O HE R -
% 3CE %W 3B E M n £ SDS-PAGE BB R/ 2 8 5 & & &
Ay &5 R > HOF A L His-tag Fi A B0 - 56 3D B B o~ DA #1 His
T LAE H A E 3CHE F Bt ox SDS-PAGE BB R By /8 5 & Bh &5
% o

FAAE (R AF A IL-31 Hi 8 2 8840 IL-31 51 8y 3 &
HED A H M ENE - F 4B B HGOE 4A B ol E
A BR B K B -

% SA K1 SB [E % F A f expi293 4l Mg & & < KHE IL-31
P> R % DH-82 B #Z A o Fr 5[ 38 6y pSTAT3 & 2 8Y & = -
FSABEBERLIE EMRME HAF A KIEIL-315]% pSTAT3 -
£ SB EBE MU HEMKE S XHMNBXE IL-31 5] #
pSTAT3 -

F 6A £ 6B BE NG REZEE(Wp)E 12(F 6A [E)
15 H(%E 6B B ~A HITEBBER IL-31 FEIKR%E

11
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RO A FL-IL-31 P88 X R ¥ DHS82 BE &AM+ KM
IL-31(lpug/mL)fT 5| & 9 pSTAT3 =, & 9 #l &1 -

F T EEGBRRNAEEER(WpDE 15 BAHTEH IL-31
BEBL fe % R B RS p4751kb (SEQ ID NO: 43)f1 p4752 (SEQ
ID NO: 47)Z $i-1L-31 $1 88 j* R ¥ DH82 B % 4H h f K 8
IL-31 F7 5] 8 fY pSTAT3 &l & Ay 1 &1 B =X - T &0 /0 B 5 af ¥
E AN IL-31 EHE (lpg/mL)AT 513 pSTAT &R &2 #Y il #
(ICs0) ©

% 8 & (ke B3 AL A A BC 8450 2 B ISASOV2 i & IL-31
BERL f 7% L (SEQ ID NOs: 63 - 68~ 71~ 76 ~ 80 ~ 84). | #I
CEBEERZRET-IL-31 ZHRGIENE (Logi )Y E = -
TE Q) 1R R & (Wwpi)sE 3~ 6~ 9~ 128 15 By Wik m -

£ 9A £ 9B Bl (R R AE 0] 1A R E & (wpi)E 6 F0 12 H P
TR ACTE B EER IL-31 MK &% JF Z## (SEQ ID NOs:
63~ 6871~ 76~ 80 % 84)fJ4#i IL-31 Hi{ A& 7 A 4§ DHS2 B
fZ 4B F R TL-31(1pg/mL)FT 5188 #Y pSTAT3 2R 2 HY bk %
fEE 2t (F 9AB)HMME &5 2 (E I9BH) -

% 10A £ 10B E GBS R RIEER (WpDFE 90 12 8
FiRF AT A B8 8RN IL-31 FE ik % % 5 2 # (SEQ ID Nos:
636871 Kk 64)Ay 4 IL-31 #1887 K ¥4 DH82 H #% 4 iy +
REIL-31(1pg/mL)FT 51 % 7Y pSTAT3 R 5 0y Wk B (B 1T 73 tE
(%5 10A & )A I & & 73 b (56 10B &) -

% 11A £ 11B B A B R FE REE(Wp)E 629 F1 12

12
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BAMATA 8 IL-31 BEJL & & 7 & # p4854kb (SEQ ID NO:
63)f1 p4859 (SEQ ID NO: 84)#y$r IL-31 Hi f& 1A K 5 DHS2
B+ K48 IL-31(1pg/mL)AT 51 3 8y pSTAT3 & 5 HY B
Bt & o tb (F 1TAB)HMAIE 5 2t (3% 11B H) -

F 12 EGE RN R RER(WPDE 6~ 9 10 12 B F H
74 8 IL-31 B K % % JF 2 % p4854kb (SEQ ID NO: 63)F
p4859 (SEQ ID NO: 84)Hy #it 1L-31 i #8 7> X 45 DH82 B & 41
B f KRB IL-31(1pg/mL)AT 51 2 69 pSTAT3 &l 2 AY & 0 tb #ll
wil & = o JE G /N [E Rt B E A KB IL-31 E O E S #
pSTAT ZH & Y Il ] (ICso) ©

% 13 [ & A RE IL-31 BE K %2 9% 7 & # (SEQ ID NO:
84)HY SR 1% & o R A2 -

£ 14 B & AK IL-31 FEKREFZEBE(SEQ ID NO:
84)(Logio) ¥ >k & & B 4H AE 7t JF 4 & fir BE ik 2" Ab: (L F Hi
-¥6] 1gG HRP)HY % & J& 1 Y 5F {f -

%15 @ & bl IL-31 BE R 2 95 [ 8 (SEQ ID NO: 84)( 2™
Ab G- 1gG HRP)® X & (DP)1% 21 A 41 X - fo
B PR B relL-31 Y {E (Logio) -

% 16 E & LLIL-31 BE R 2 95 [ 8 f (SEQ ID NO: 84)( 2™
Ab: EEH A/G-HRP)# X & (DPD)#& 21 A 41 X - MM F
B8 ¥ relL-31 Ay X 8 (Logio) ©

£ 17A £ 17B BERERABREMNEZ g6 HM X
DH82 B % 4 it &= K 1L-31 35 &H 2 pSTAT {3 5t & & (K F M

13
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a1 2 108 {bE 2L (FE 17A BHFMA & 5 2 tE (B
17 B &) -

% 18A % 18B [E A/~ {£ A Cytopoint(fi-IL-31 mAb){=
K DH82 BEZ Mg & K IL-31 358 ~ pSTAT (E 5% & & 1Y b
b E o EE (5 18A BEHMA K H oL (5 18 B [E)— ICs,:
3.21 pg/m o

£ 19A F 19C B & &1 IL-31 Mk % % R & # (SEQ ID
NOs: 83 M 85 E L R=Z B REMK M A~ BEE W
F 19AE -6 A 15wpi K= B & M & < 1gG {5 H X DHS2
HRZAET RN IL-31 585 2 pSTAT R EEBK L O 2
b (55 19B B &) &5 o7 EE (5 19C &) -

¥ 20A%F 20BE & &AM IL-31 FE K & % R 2 # (SEQ
IDNO: 87-~99~100 %1 10)ff X = B FHY R &ZEFEME(E 20A
& )Ll K H LogECse (5% 20B [&) -

F2IEBERRZ R RBEMENIL-31 K IEMEZ g H
IL-31 BERK B %5 JH & £ (SEQ ID NO : 87 ~ 99 - 100 & 101)
Ay IL-31 F0 IL-31Ra £ & {F F By #I & /F B R & B REHY 1Cso ©

£ 22 BB RS H IL-31 L& JR & # (SEQ ID NOs
87 F1 101) K= B & & ~ 1L-31 & JE ¥ % % fi #8 0] 4
#l IL-31 35 F 2 USTMG 4 A Ay STAT3 &k iz (L -

23 [E B o K2 B R O et IL-31 B K &% R &
#% (SEQ ID NOs : 87 #1 101)x IL-31 [Z JiE 4 % t bt #2 7T 4l
#) IL-31 35 2 ~ HaCaT 4HREHY IL-20 £ IR -
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F24A 2 24BE B AR M A IL-31 L& #8 (SEQ ID
NO : 10)fE &1 L H i BB b ay R FEME(E 24A B )M K
S BITH) LogECso(5E 24B [&) -

F£25A 2 2SBEIE R K= R B EMIE IL-31 L EM %
DLAs B ANZE IL-31 ARk e % R 2 f8 (SEQ ID NO : 1014 &
4H pl R B TL-31 F0 IL-31a [ HE AT 160 (55 25A &) & & 40 BE
() 1Cso(% 25B [@) °

526 [E B or gt B TL-31 FE AR % 0% R 2 f% (SEQ ID NO:
10 RZReEmiEF IL-31 KIEM S HRIE TS HNK
¥ HaCaT 4H A IL-31 358 2 1L-20 £ W 4y 1 &l -

[Ei5=]

[0023] A 5 82 /& BR 7 A3 7% 06 9% R /=0 TH By 1% 5 fE IR R/
B BUEAR (Pl At B R )L E S H E-31 (IL-31)
EHESNmA@EEReERER ABELENE AL
RETR e R 2R Ry s ¥ ~ B A0 (5 A b RE IR 2 = TR 2
WhZE > DURAAEERREREBRELENIE

[0024] #HEBEHMMK R EFREZHEEHFL 25 HHEZ [
B A B o MR ERERSAAKE KNE IL31 EHE
(GenBank: BAH97742. 1) 77 2 B &l A §1 [R 2R E fir - KA
ANEH IL-31 EHEWNEREERFY TR 1 18y SEQ
ID NO: 1 Al SEQ ID NO: 2 fror - B 4l BE it R 7R %E iz =] & 4
EENEFREERB TFTEHE2TEEREEES B/ ERMT
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T 5 Bh 4 B (Th)#i R 28 7 fiz - 38 88 1Y B 1K %0 % JR 2 18 AT R 3
$ IL-31 EASHREMEZABEBNES - BEAMKRE
RO ] BB 9 REOE IR R /B BUE AR (B a0 A M R B
RK)ZHUIERREEHRE ZHEM -

[0025] Mk EFREH L B @@lEIFEREM A H A
AZKkEERAKME IL-31 EHE(SEQ ID NO: I)E =& A
IL-31 & H'E (SEQ ID NO: 2)Hy iz £ B Fr 51 - £ — 28 & T f
T BHIEMEAEMERAEHWOR 1 Bk SEQ ID NOs: 1
£ 13 & 93 98 E—2ZF% -

[0026] ABEMREEREEITEAOER 2 FIr
TAEREREEGENEIFEY Th i FAEUEEARERFY
(P40 SEQ ID NOs: 14 £ 42) - /£ X E T f F - £ 1% Th
MEAEMCTEEHBEARARNIFEERE > #l0 : 8" 3E R (SEQ
ID NO: 18) &= M EJF 82 (SEQ ID NO: 19)- E gl. 5 & (SEQ ID
NO: 21) - fEH M EHH & > RFEME Th JrE A EMm B LE
— A B & A (P40 SEQ ID NOs: 25 ~ 24 H1 26)F =\ 17
EZTTEEMEHREMSET(MVE 1 £ 5)5 B %
H iR (HBsAg 1 £ )WV HEFEA( AT Th fnF R E L -

[0027] fE—SFHEHF -r Mk EREEQEKH
IL-31 8y B dIfEmERAEML  HEBEENREIFMERT

B BIRME T @B (Thpt /A E i - £ % &'/ f
TR eEEREREE HEAAKE IL-31 ZiEEREFSIE B
A BE T R R E B iz (P40 SEQ ID NOs: 1 £ 13) > HZEB(T
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ENERMEERBETrEEETEESREREL B E R
Th U7 A E fiz (F120 SEQ ID NOs: 14 £ 42) f£ — & T Jifi
oo {E BE Y ROF M R T R Ae 5 R W (A B A BR R /B RE IR
AR TRIEEER  E£XEEHAT  HETE
RAGENEER  FRAGFLENWEERNKHEAS - £ 5
RmERA T MK REREREAWRE 3 FT/n SEQID NOs:
43 2 90 & 95 2 105 AR T -

[0028] A 45 52 th B > & & IL-31 Bk IR % 7% [ 2 1 AV 48
e E—EEHEM T > BENHEHKYEEESR — B
IL31 ke EREB - EXEEHM T EHRYHE & IL-31
MR e ERERBNESY (P14 SEQ ID NOs: 43-90 kK 95
ZIGHERHEe) LME2RBNEZEET R - HE
RRBeE-HEReEEREBNVEKY  BaBERRER
EHECYNEKRYERERER TERNWS O LK
JE R DUOB B I 5 ME IR R /20 BUAE IR o B a0 Ror M 2B

=

\?

[0029] A 45 £& L BH 7> F DA & 9 R /20 TH B 58 98 i AR R/
BB BUEAM (PO R RE RN EEHNRY - £ —EF
FEfl S BEAKRYESEBOMER R ERER  HK%
EREBZURELCHREMNUECYR A FL > KPR
THRMRES CPCEESYNE MK REIRE S Y HE
VLN BEBRFEGSMPN  SBRERELCHRENBESY
HE—-FEaER e ERER R ERME - £ — &5
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% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

o BEEANKYEESER - IUEYVE > HEmPEER
(ALHYDROGEL) - # [ %2 (ADJUPHOS) - I f1 #E
MONTANIDE ISA 50V2-1SA 51 5, ISA 720 B9 B £ K # & -
[0030] A 45 &5 th B 7° f B 18 B2 69 1L-31 Bk 2 & TR &
R iEe c BERmE EXRTZHERN  LKBEBEIMEKR
EREBOU RS REMBNES > LB THE IL-31
B BB P S (SEQ ID NOs: 1-13 & 93 £ 98)% X K fE - #]
MheEiEBEsaR 20N ETBEHESASA IL-31
WEODBEXYXRIE-fBERENAERE2EE S 2 IL-31 >
BAXREZ > MRANE > AIZHHEHAN 2 EREY 2R
JRME Th $i0 J5 R GE fir - )t B RS Y ME IR H0 R M 4 58 By H AR
EOsHEMAEYEHRBA SN E Y REEHSE -
[0031] ABBEHLAEMBEEZOER R ERZBE K/
BB B BE IR R SR O R AV RS DLOB B R /ECTE B R R E IR
Ko B BURE AR (B 40 2 iz M K2 B RO A - AE — B E i B
oo B LLOE R R/ ECTR 5 R R E AR K /BB BURE IR (B 40 £ iz
MEEBX W iR akaEaBBENEReERERENAE
T EE ALFEEE RO S - b7 E T PR AT 4 K
VR e BN e EFRER  HHERKRERZMEZSUR
TR ENHEESYE XNGFAAL - LR ER 2% BE
eV ENATARAENEZTR W W CpGC EF &Y E
B4 & P IP A o HoAT B — O 4 R Ay 00 B (fF 2R R iR W) G
HELERMEEHESG > ALK TEAREBEE R R/208 &
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% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

EAR (B0 £ At B R ZRE - BB T A 8 R
REK e R BRI T B A &R E IR K /B30 BUE IR (B 40 £
rME B RIRBENE RN ZEENEHE ST E - BIAM®
& -

[0032] 2% B 51 BA F O AY = 6 fE B & H Y & 0 F JE 7
BAERSBI M EE  AZXWHBHMSIHBAAZH X
BRECS 2 SCRAY B0 73 o] fF A ARS8 BHER B -

[0033] AHEHN=EGEEERNESKYEN T E
B RBIRH AT EE - AHZE TSI HEY A 25 SR
2% CRNHYEL o R H AV R i 5] A BE R it R B2 R OF A
AL e BrIE B SR BE o A2 BE{E A BY BT A Mg A0 R E2 R RE 40
AZEWHFBRMHAR T ERAEE S EEY HEE R AN
AE#E - -RIFLETXFEZEMEL  SRIEF "—(@7 "—
(an)” A " & (the)”®H & @& B = - H O - HEE "= (or)”
EREEME "Mand)” FRIELE T XA HESRE - NI
"BE ANBTERERE A E B A B FE g H
WE ARG ESIHRZMANEER K/ NN A T TE
o THEHEEZOMY > WH&RERMMERMR ZH - A0
FA Bl B = (A Y AL I 8 A & BY 5 A R0 A Rk BT 6 A RS BUT BT A
BB A BT AMNM R E B E oo £ I
EBNFALRY - B HEHF - EF0EEZ2S5 XEB
SIHERF AN - EEEAFN T - LA F (& # i
ng HY AR R )Ry 28 - BESL - MR~ 5 R A0 B NE B (2 2 85 B M AY
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% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

i 9 & 5 0 LAIR ] -

IL-31 R R HERE
[0034] AEBBRUAEMREERERE HEBa2BAFKE
IL-31 7 B BL B Fp 511 #Y B 4 A Bt B R 72 iz - B 48 R #0 JR R €
MMEFXNZERTENEREER FLEERZEEZRME T
4 B & B (Th) T /R E iz -
[0035] A fE R firsd “IL-31 B ERER" =
"Mk EREZRT EHEMEK HB8 &G BAKERHE
IL-31 (SEQ ID NO: 1)8{ A %5 IL-31 (SEQ ID NO: 2)> & &
Fr FI &9 15 {F 20 5 2 (I B A Bt 78 B2 69 B 4l BE 411 R R %E fiz 5 (b)
RFEM ThitFAREM » Bk () EENEIFMEREEF -
(00361 71 H: &b & Ji @ = - 1L-31 Bk K & 9 J5 & & o7 A
A FRER:
(Th)m—(A)s—(IL-31 5 EZ)-X
E14
(IL-31 R B)-(A)a—(Th)n-X
H
Th 5 B R M T & By 48 AR 1 R R fir
A B RIFMWMET
(IL-31 B X)) B A %k &8 SEQ ID NO: 1 8 SEQ ID NO:
28 15 24 75 (AR ABE AN B A HE R E M
X B R E#A o-COOH 5 a-CONH, ;
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% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

m B 124 4; UK
n F 0 £ & 10

[0037] AT X/ IL-31 R R EFEZEN &
f&E 4 oy -

a. IL-31 |/ E&

[0038] #EHZAVMEM R EFRERSAHL 25 MNE % #
Wk AR  BAAKE IL-31 EHEL 15 (# kAR - KK
eEFEEEBSAEAWMEL 1 Arom SEQID NO: 1 iz A B F 5
A8 KK IL-31 B [ & (GenBank: BAH97742 1) B 4 ff 41
FEEM KHEABMER 1R SEQID NO: 2 §F & B Fr 5l %K
8 A IL-31 & [ 8 (GenBank: AAS86448. 1)) B 40 B b1 B
AEAL o B A BB R R E A o] B A B A £ OF M E e
REMTABRERELSBENEZIFEM T &8 A (Th)It FE A
EAL o BB IR R R ERE AR RSt E IL-31 BEA SR
R ZRBENES BB R EFEERSHEEREE
ER /BB EERBIORAUMEEER)Z ZHEFRE R IE
B EA -

[0039] #f—®EFHWA+F BHMKELEMERAERH
W 1 Aron SEQ ID NOs: 1-13 & 93 £ 98 £ — 2 F ¥ - %
1oy IL-31 R B2 BBl wy - H A T & okl & SEQ
ID NOs: 1 M1 2 2 &K KRHE IL-31 EHE= A IL-31 HH
BHYEMEME E -

b. ZFEW THHUAKEKIERAREML(Th GLREREML)
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% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

[0040] A #HBRUEMMK 2 EREZRE HE&KH

IL-31 8y B DLIR R E > B I PR R E if E # 2 1B

BEENRFELEHER T LEEZERRFME T &34 (Th)
R A EAL -

(00411 7% IL-31 PEfk e FERE I RIFEME Th i B
AE AL AT s& IL-31 R e ey e R M 0 HE & R e
HEErHELEHSE B @ilg bR A E Az (B IL-31 R )2 &
MEuEEsEE -

[0042] A fERME “BEME" 2H T4 8IE
IL-31 B 4 B %0 2 8 oy =l Bt L [A) JR 2 fiee B B %10 /Y Bz &
BeFe sl e NI > ZIFEME ThIEAEM KT EEBIERAFLE
By 1L-31 2 fi B B e 1 Y Th §t i 28 € fiz (B Th it J/ 28 7€ iz
¥OIL-3l MEA2E8RUTAEN)- A Th IIERAETYH
IL-31 i 52 RIFEME - & FZIFEM Th 5t F A E iz & & 2 5%
£ IL-31 /& - IL-31 iy R A M A B 5 & & 1) & A Ui 20
2 B i U7 15 Ak R e

[0043] A BBRVREFEM Th HERLEMCL T HFEAFX
AL IL-31 2 E RS eyEM Th JTRAEM - Th
MEAELATEACEE A REMGI O NS 54 >
RE~/NE > REBFHIWVEEBRRFS - Th HiFEEIE
AMEAHBEZEYES 28 MHC 2 THERME S ERF £
HEEERA T Th L EREME G MEIEMISE 2 8 MHC
SoEF o DMUsr TEB Ay & RJE(L > it B e
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% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

ER BB A G - B Th RBEREMAR S BIERER
May (R R A eyst - R AR IL-31 BEBK % 7% RO R B &
AP et H Th filRAEM) > WL nsFst ¥ IL-31 |/ E
BEBHMEMEAEMNIFEFEEFTFNRERIE -

[0044] AiHFEAy Th iR AEMERE > BEFRRPK - £7
EEHIINKFEE ZBEEBFS - 4% 2 (SEQ ID NOs: 14 £
A2)FT Pl s o BB SN > Th i R 2R € iz & 75 B (B AL Th fi R
AEMMEA G EEL AL Th FEAE A (FI4 SEQ ID
NOs: 15 1 22-28) « FRJFEME Th #i R R E iz MK LLE & F 51
(Bl 41 SEQ ID NOs: 23-26)2 3 - & & & & E I K Z F R
Ry B R ARG RN S EEFE B QR EE
e B EEY - MUFAAEEGRBEREYEERSELER
I EE GE A2 bR RE i B BR BV R & W i JE — (R €AY B A B
RE-—BETEREacERES - LHEEEEZFEM Th
MERAELMRESTATFHAAANFAEETRZIYE
) ThELRAEMBESE - ZIFM Th i FAE MK Z A
ZMEasFIEEMOER 2 AT /~E) SEQID NOs: 23-26 - A %
HEy Th IRAEMMRHEKRKEERNZSELEROE YA
BEEMEZAREEM R EREE

[0045] @& Th Hi {8k & fir £ 1L-31 BEFK % % 7 2 5
AR B IL-31 |/ B & W Ay B — [ AH B K & B o B B & & -
Th iR A Em T EE Th fIRAEMCY R EHRUY - ®
& Th 8 {1V & & & & 3 58 38 B0 ~ 2 SO e 28 (L9 R0 (T faT
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% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

B Th i 7R E L8y R B 2 DU 58 5O % # 1L-31
L HY R R E -

[0046] Th MEAEM KNI EREEUYELER
WHY > B BEEFERARAEHN -8 2 - R E Th EHOY
HEER ThitEAEMFRIZLNSERERBENGRY
MEECAC ~ A hn - MIBRADHE A > HEE ERNE Th LR A E
fir #9 Th R Dy e - 40 B SC St ¥ IL-31 R EE Fr i i 6y » =] LA
MAERANFERAEER TR REMEEIN - RIS A -
R2W\H T ThilRAEMBER 2 IEFEOYN S —EE £
¥ o ELBET S > MvF1 f1 MvF2 Th # SEQ ID NOs: 15 f1 22

2 MvF4 f1 MvF5 (J SEQ ID NOs: 25 f1 27 (9 S ge B 4 >
R R FI RS A & s Ui A0 PR EE U R & W R A B M0 BR (SEQ 1D
NOs: 15 1 22)Effi A (SEQ ID NOs: 25 M 27)if (£ H fr & B&
FRAMER - £EOFINERERIEGERL G
wEAEREFI R Th i JFAEAMBIYE - WL 1)

fERE Th BUOYEEOTLAEMEHEEMEED MvFI1-4
Ths (SEQ ID NOs: 15~22~ 2325/ 2T EEF X HE
® % 9 HBsAg 1-3 Ths (SEQ ID NOs: 24 -~ 26 f1 28).2 Th
WEREM 2 ERA -

[0047] #& IL-31 BERK SRy R @ #& Ay Th #1 7 8 E fir
AT IR E B RE Y TL-31 BERKAY & B Ui B0 FR Bl o £ —E H
@A - Th 4 JR R € fir 2 L E # £ IL-31 B K B9 & & i o
i Ef B BT A o Th bt ROk E fr 2 L EE B 2 TL-31 fEK
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% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

MY #2 Al - AE R EEHH > B# — Ay Th i 7 A E L &
EHEEZE IL-31 R E8B — @A Th i KA E M EEE
IL-31 R By > & — {8 Th LR R 2 a B A7 M [E k&K F
FUEC A [F B BB P 1 - S5 4h » B — (# /Y Th 41 7 2R %E i
HPE e IL-31 /7 BB > Th §i J{ R %E fir o] LUAE T IH B Bk %1 -
4 - Th BT J7 R %€ fir = 2 6 1 8 B % IL-31 7 Br By & 5 B o
BCEERE R E IL-31 5 REyZ AL > CE A FEB Th R
AEMLBEHEREE IL-31 R ERVHR AU > Th il KA E I
AR B £ OIL-31 R Ee Ay & A uiw o Th # [R 28 E i M1 ¥ 7
IL-31 F Ez 8y #F 51 36 f [R &l -

(0048 ff — L& 8 Jf @ o - Th #1J7 % & iz B #% # 3L &
B E IL-31 R B - e HMERAIF > Th i RRE ML BB
NI X#E - EZRERERE -2 EERE [L-3]
hE -

c. ZFRMMERT

[0049] #EEE Ay IL-31 ke R EREE R G & R F
MR PR 1 > HRK 2k B IL-31 By B 4l BT ft JR 28 7€ fir 3% (8 2 #%

£ ZFEM T B &l Bg (Th) it ] R E AL -

(0050 40 Epraf - flrsE “ZIFEM™ ZHEOT4E G IF
IL-31 B 4 B %0 2 8 oy =l Bt L [A) JR 2 fiee B B %10 /Y Bz &
Bere - Nt - B EZRMEHER L EEHE2KE IL-31 47 B
A AE DT R A E fz By o IL-31 By R 28 B B B A 5 F & 1A =B i
BCFR B 5 R E AR > R B E R T IL-31 FAim S 2R
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MY -

(0051) P B% + %% AE #0 f&F W9 (I P A e Ko /0 B K 9% A
—EHNEM T RLEESERE - RKEEMOAE > BHET Y
R E M AT BE & A BT A A - R T = 5 ] E 8 R BOR
BEEGgG  HEZHMERELES TR - HFE 7 T EFEEE
ftea¥ RAFAENEERIGERAFMENKEER -

[0052] RS P& + o) & IL-31 B K % 0% R 2 fE 42 &5 /i
Be&WEE > HETREME ThFEAEME IL-31 | E£HY B

MR AR Y E ook - BB ERE T8 YR 7 8 A B
WiEBERK Th IR AEMEHRE BAIRRFEAEMLREE
WEMAL ZR&ERE - B BBERBTZRAREEMLD

V)R oy BECT OB PR Th Al A fe/=k B A HE 2 TR BY T8 - Ib
h o Bl RS ET RS F LA E E S ML R R R BB R4
o Plan - A st fEbR FUERFES#E# > HELHE5E Th
PLRAEMT BAMMILEREM 78 - FHEHEER T
el ndFMER MR R REFEEABEERN Th @M B 4HA
CHEAMBONRLEEM - L&Y Th iR AE M B
A DL R E LAY R R R E - 4R NS R M 2 R A EY B OR
ARREFrEcEREN R EREDE#HKH#E - M HF
Pro-Pro-Xaa-Pro-Xaa-Pro (SEQ ID NO: 92)f2 {it T — f& {E &
R FERZHN AR EER#E > HF Xaa 2/ EE
B > DLRPI X B M 1B 5 -

[0053] & F% 7t of K& IL-31 B AR e 0% IR 28 RS 52 1 1) A
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Frf o B4 > ol ecst EFR Ao ® IL-31 MK R ER ZE
W ERN > HuUZEMRREREROBEE - WL X
2 IL-3] MR EREZRBVAENIEZERR e EREE
BEM s MR B&E SR - 0T S — 25 545 o
WoIL3IT R R EREBEEFEE G ERTENE
ZHEBRMBI O CoCEFEEYHIPRBENRERAESY -
IL-31 MR EREZRBROVAETHNRPRELEREN R E
MBEEcYEERER -

[0054] wfF KA FHRULELLEWERE  BEFRP -

(2-f £ A &)L B (AEA) ~ 5-F A KB (AVA) ~ 6-7 & C &
(Ahx) ~ 8-% % -3,6-— & 5 ¢ £ (AEEA, mini-PEG1) ~ 12-%

A -

B -4,7,10-= & % + — B (mini-PEG2) ~ 15-& ££-4,7,10,13-
MU % % + 7 % B (mini-PEG3) - trioxatridecan-succinamic
acid (Ttds) ~ 12-F & + ~ Ki B8 - Fmoc-5-F & -3-F X &
(O1Pen)% o

[0055] RAGFEWNEERBENRERE - B ¥
X BEREEE - RPIXREEE - e RE - BRElE - B
H

[0056] JERAFAMNBERORE > BERRP > e-N
Ml ~B-WhHMK Bl - EOMBE - Ed@kKR - KK
B HiIRBRE yvv2RETHE S&ER - MK fE&F
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H % - 6-F B C I (Aca; 6-FE B C ) - 3-07 ¥ N B2 (MPA) -
3-m B s Rl - BBKEES -

(00571 TL-31 P AR % 9% SR & 8 o Ay i BR + o] L (8 2
£ Th $it R 2 fir F0 TL-31 Bk BK B9 & & Ui 30 % & b - E —
el o EREFLEEESE Th 51E R E 69 58 5 b A
IL-31 MERREY & Bl - fE KM B Ol > HiR FLEHERER
IL-31 PERKAY 2 B b A0 Th Hi R R Er Ay & B i - (£ K& F
MEH R vERAESE -ENREET > flm EEERERE
FEBPFEAEA—#/Y Th 5 A E - & £ HE#—
Ol SO S et IOV 20 o = I i =1 N T N = i N
EMMReRERER P ELE S — @A Th i 7L E A& 9
MR o REEE Thi ke MR KHEEERE
MAMEFHE Th fLEAE B B A H E A E L5 -
FfEFHEER Th LR E M IL-31 F BN HEYZH R
Gl

[0058] Afr AL g i@l RFEMMEERETERAFELD
EBNIERAGFAENEER CHMEKMNF > MR
BEEB - RAFMANFERAFALENKER - £ BB
B ht B > PR T & Lys-~ Gly-~ Lys-Lys-Lys-~ (o, e-N)Lys
5 e-N-Lys-Lys-Lys-Lys (SEQ ID NO: 91) -

d. IL-31 ke F 2By B 88 T ik 6

[0059] 7f % &b & Jiw @ = - 1L-31 Bk K & 9 IR & o7 A
AUT s FRER:

%

@
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55 107144910 SEEFIFRHAFEIEH fEIEHHT © 109 4 12 § 30 H

(Th)m—(A)s—(IL-31 F E2)-X
£

(IL-31 R B2)—-(A)a—(Th)n-X
H
Th 5 B R M T & By 48 AR 1 R R fir
A B RIFMWMET
(IL-31 B X)) B A %k &8 SEQ ID NO: 1 8 SEQ ID NO:

28 15 24 75 (AR ABE AN B A HE R E M

X B R E#A o-COOH 5 a-CONH, ;
m R 1244 DK
n & 0E& 10

[0060] 71 H: &b & Ji @ = - 1L-31 Bk K & 9 J 2 Ay
EZRME Th i FAENM EABEEH SEQID NOs: 14-42 1 {f —
RHEHEGHEERFY - 0K 2 - EEBE MO+
Th iR A Efr HEFZEH SEQ ID NOs: 22-28 41 {f — iy i &
Be ol - AR EEROF - IL3 MR eEREREEE &8
— {E &y Th # & & E fir -

[0061] ¢ b 8 i ] - (F B0y 2R 14 B R+ 2 % 8
Lys-+ Gly - Lys-Lys-Lys-~ (a, e-N)Lys~ e-N-Lys-Lys-Lys-Lys
(SEQIDNO:INWVE— KR HHEEG - L EBERH H - RIFME
9 f% F & e-N-Lys-Lys-Lys-Lys (SEQ ID NO: 91) ¢

[0062] 7f H ib & jig fl & - 1L-31 R R B A 2K B SEQ ID
NO: 1 5 SEQ ID NO: 2 4y 15 24y 65 M A EE - £ B

29
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RE AT > Wk 1 AToR > IL-31 /5 B2 B3 Bl SEQ ID NOs:
1-13 & 93 2 98 fE B AR Ay g & B i 51 -

[0063] FEHEEEE M F - IL-31 MK EREZRAR
# H SEQ ID NOs: 43-90 & 99 £ 105 (£ —#Y I &M %1 -
W 3 AR -

e. BREY - HEYVHIIEELY

[0064] thoJfEf Rt Ry R KAV B B MEUY
HoA 5 E PR K/ ECE TR S R IE > i Bt bR B H
IL-31 EHEWNEEERLAEL  HBUY(EHESUER
VLK FEERY) BENR - WENEETE LA
BIRRAFAER  EE EENRKREMLEIMN - HEOYE
HREBE XA ZE D 80 3 90%8 5 — B M - — 4 {0
VB JER AR AR —# - W ETE EZR
B U B R A i g A R BV (2 B -

[0065] Thae UM ERY TEANKEERUEDN
PreE MR - REME - HEAME e B I3 E R &
Be By R0~ f A BB R/ HEREE s -

[0066] frAMMAREHFE —EREREAWNE S —@HA
A A OUAE B2 M8 Ay R B B 5 A BT HUAR o Bl an o 3R AR ME (R K
M)l EREaEWNER B Ealkbik - G- B

¥
I}

B~ AN  cEBANHEER  mtd Mt ERERE
HHEb - i arleie - Rt Ml - RPMXER
i N s 1E R (i 1) B A B B f5 S e BR - B
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e Bg MO GH R % ¢ i R AT (BR L) R BB B 18 R FT X g B2

[0067] 7t — {H %5 & & JE 6 o - oy fe 45 L9 81 R 46 e A&
B B A ED 50%8) — &M - —FHA S - e M
U FrkEERFINER 2D 80%HN—2 M - £ X —F
FEB s Thee MU Faa g A& P Y H A 270 85%H) —
M X —FE R BT o oy e Y B R an g A B S A
HZE /D 90%H — 8 M -

[0068] RV EGOFEMBRLCEENZEL -l F2
VA AR W B E TR ARARERE - BRY RER
M IL-31 FE Kt =7 60 55 0% b B2 (0 RE IR - 1 b B2 (L BE K2 %8
M1 A B M M Ak R 5 A () 40 % B B2 A0 R P& B iR HLfR IL-31
HE IR 2 — fifl =2 2 il b B2 (L HY & B2 B - &k B B2 A0 g Bz B 2% &

AT E & -

[0009] AigBmERMLETEHEN IL-31 2EFHEEDN
H R -

a. JE K4 7

[0070] fu & #5 #& /Y IL-31 Bk IR %8 % [R 2 R A9 41 5 ¥ o7
FRBENE RPN - KEHEKRY TEFE S E IL-31 B
TEFEEB &R N ERIERK - GEK - AR - B R/
R H Aol 2 Ay A - MIKEKY AT &l — R ZE
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fa BB Ay IL-31 FE Ak R R & RS -

b. BEHKY

[0071] ABBEEBMNESEEN IL-31 ERBERE
BHYBEHKY -

[0072] B &AM EREZE L BRZIWIEZLZ AR
FHYECEE R /ECHEAMIA M - R BEEAEAKY T & A IL-31
MK EREREESE EANE 2D K EEE o] By
B~ B R /e H e MR B (B i R R A~ f8 E B -
il &l ~ B - & m A E) -

[0073] B P H - EER > HEHE
o0 2R~ GE R B Y 58 B B IL-31 BE K 2 % I OE A 2% K E
mASAEAEMEEEREFEN  BHERKYFERD
R aEER - HAR w858 2EMNEESY -
MWEMEFCTEY 79" FA M (virosomes) ~ ik KL &Y ~
MWIWAF - BFEaW b - £ EF O F - " -] 5% H
(i Esn ) > BB (P14 ADJU-PHOS®) ~ F & 1k &5 (fl
W ALHYDROGEL®) - #; f #5 - #5 K A 56 & & Bl (IFA) ~ 3§
I 52 % 2%~ MFS9-~ £ | 65+ Lipovant~ ISCOM - liposyn -
S % - &% - L121 - Emulsigen® -~ BB ASE A (MPL) -
Quil A~ QS21~ MONTANIDE® ISA 35-ISA 50V-ISA 50V2 -
ISA 51~ ISA 206~ ISA 720 BB A& « BEfsE - Bk 8 - fis

% M (LPS) ~ ASO1 ~ ASO2 -~ ASO3 ~ ASO4 -~ AF03 ~ st

mAEE (FFE A) >y il - EH B (algammulin) ~ & FHE
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ATEMERF - mH BN PR H R KRR RERE
B VK& W AR (b iz (DDA) > DL K H 2 A0 AL A(E
Bl o

(0074 f& — & & JjE #1 + - B E#EHEA K YW & A
Montanide™ ISA 51 (16 % A1 - 45 T 25 0% W 8% Bs A7 4 Bk
Wy E e M sH Y > AELEE B /KFK) > Tween® 80 (i
MAEELUMNERESONEALGQQOWRERERNEHERE) -
CorGCEZERE/BHESEHE AHMERMO T > BoHEH
Ak Y1 72 Ll Emulsigen 5¢ Emulsigen D {E 5 & &l #Y 7K &1 & 7K
(B0 w/o/w)FL K -

[0075] & 224 k) 8 W] & & 28 22 b o] 8 2 59 05 0 Al
PR - Pl > BERERY T A RALE - AEH -
ZEH - ERRAE - HE - EOH - ECH - MER - 5
mlo- AALE - HTE - BAE - pH&EEE - EH - BhE

[0076] & 2% 4H pk ¥ w7 o % Bl 17 BB fie = 4% 48 1 I A
oo B4 HEC BB A Y N BB R R IR BB A0 B
ML E & T LR E RS a1 R R & - BT 8 I T
B B REE RS ERE S A E L EEE ARG -

[0077] &% ¢H gk Wy ml DL DL #e Vs R B R U R B R e
BLREHE - & IL-31 BEJK &% JF 2 R Ay R B & Re o]
fEER A o BEHEMEKYATANABAETAECAELET
prgn id.~iv.~ipocime > BN Ofg ~ £ FFE > IEHA

I

o
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EEMBEcNREXEETHMA - A£XEEHA F > ° i H
AR BEEIRAN - T~ FWERAIANEKET - a2
AN EEGE T ANBREAKY > BB ORMDE N E

2

[0078] B&ZELH R ¥ th o] LB & A9 B & B fr o X i # -
E—EETHEMT  BEEARKVEABLSTRELN 05 pg £
N 1lmgHy IL-31 R R EFRER BHAXVO A UHE
WARTFZARNRNZRE > GFE&ETHA - B - BE20E
HRE  BEEZEAHIY  KTHOHETEEY - U kEH
eMHEBEZGR - BE > EBEBEZAH > BHHLAUBEERE
ENBEWAHSIVOEASHAHASGY - ELSHEE
Ky o BEEEE W) A DL E i oy B & OB B B P A HY
EE - R THHEEWMARGEERRAE AN ZH & F
e ~ 7% BN — g BRI D -

(0079 fE—SEEH T BELARKYEHAFES —HEH
IL31 R eERER 2788 — & IL31 KRR E
BMIECYHNEBEAKY R EMEEREBN RERT -
aaEl—M IL-3] BReEREBESEENY T F
RHEBEHERETERMMAB - BEemNEZHE 28 MHC &
= WitEMsH IL31 MR R EREE CELENRE
fE o

[0080] fr—deE\h @ -BEEHANY & H2EE SEQID

NOs: 43-90 Fz 99 & 105 a4y 1IL-31 AL Ry R & K (£ 3) »

Kl
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AR HETRY - BUY K/HEEG - £ B EEG+ o 5o
SR 4 /5 3 H SEQ ID NOs: 43-90 & 99 % 105 (£ 3)i
IL-31 ke mEf  DUAHEEHE -

[0081] &H/ IL-31 Mk R M B EHKY ] A
DN rFEAEB I TSI S RERIELEETE -

c. RERBEEY

[0082] ABEBEHBMNEHHE CpG ER TR Kk RE
HBESYE IL-31 ke EFEEESEHENY - I iE
TEMBEEYRNEaFEFRERMER2EREZE A -
BENREEYEMAP R 0 KA AR R IL-31 K %
HERERGEEAFNVHABULELERBERIE - 2% J &
eV NEBE SR THERER  2EHMNHEEY
EAECE R wo HLIRIP R - FRBEEYEXRNFEULHEEBEES
ME BT R  AREBE T TE®K IL-31 HIK 2%
FEAERNBEELEEZEEEITREAZAIHM -

[0083] RBEMCHNEERNHESCY THEMEBRFELS
e IL-31 ke mREREARE T2 E&REHFRK -
RERNKHEEdEGEsMPL BELHRENBEESY

HERREREZAGHABEHEARY T -

[0084] 7 K 26 B Jig f = » M [L-31 B K % 7% JF 22 1 3%
TG T > HR#EE R 502 808y pH T H
EER-IL3I MR R ERERENEZEROESYE ST &
fr 8y # | 5T B2 R IE - & 0 B B2 (K) ~ 8% 7 B2 (R)Ed

s
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g Bz (H)W A +1 & ff > & B K74 g B (D) B Bk (BE) v A

DA R B AN rp At B B BE P R BV BB T By O fF AE IL-31
MERR R ERERP 20Ty E S MHE I - LR R
FHEHEMN  BENMRKREREAFVFHIEEMN B+ B
HEFE o BEM MRREFREAGE RN +2 2 FEE
cAE — S A IL-31 R R ER ZEA G E - H
HEFMHEERF HAEEEREOF - E-EEFFIE(q
e-N)Lys + ¢-N-Lys-Lys-Lys-Lys (SEQ ID NO: 91)8% > IL-31
e EFREBNEGREFSHAEAF489ERT -
[0085] AP “EFHEHS T ZHECEHEE

ﬁ

B SOEBOWpH THARBHWEMT T - X EEK
i EETFHESTEERCYHESY  BEECWIE

EV LR FREEMHA R ERE > EFE RS T OE [ ik
CEENAHEBEEEET A1 EW o o BolRE T EEX
HBEEHA 8 £ 4 MxHRBEAAHEHE DNA 771 > CpG
EFPAEEBML | £ 108@BE N - EEH > CpG R E Hl
ME#H DNASTT5H 18 £ 8 HFEEAE  CpG EFHY
EEWAE I ESHAEEN -

[0086] S E#EM - HFUEZRERITIUAS FXX 5
X'CGX*3'Fm > K CH GERHEE(AN A X' EEH
HARER) G(BEK)M T (g )sH iy BE4H - B
XPEC (FEmuE) T (MEmIE) - & > Bl FREEKH
Bz T LL oy F 25T (X7),CG(XY), 3k Rk » Kt CHl G 2R H
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HALEy: B X RBEAM A TH GARMEH: H X' 2 C
T

(0087  F7 15 1 &9 % 4% Tl 0 HE & 4 2 B AL 2 0 2 kD
B 1-50 BORAGE N - B2 SR (B (E
B 3 6O S (L A R R TR R B - KL %R 0 Y
2 1) BT 4R A R B AR B % 0 T R 5
B B B - DL AL o BB L EY R R MR & Y E K AR & TR
Ji 3% (LR LK BL R - W OT R T ) B
54 -

-

[0088] A 45 52 & #2 £ I A3 IL-31 Bk Ik % 7% J5 2 % P 51
FHYPLAS -

[0089] AR IL-3IMMK A EREME & IL-31 R/ &
ERMEThFRAELL DUEKREENEREHER T  E/KT
HER IL-31 BERK %% 2R a5 3% % % B A JLAg B9 &
Ao IL-31 R R EREZRBRST I RES HE R IL-31 8%
e 52 0 Ak 51 3% A PE SR B T R R 2 L (T JE & 1E PR R E
fir )z ir BhFy E ey EE -

(0090 7 TL-31 P K % 7 JF 2 % 2 AR B9 40 A8 ] B 3 i
GePARhER R ZERBNEEREH IL-31-

(00911 AIF A& H IL-31 R B EREBRENHY
EENRENREZEEEREAES SR IL-31 RIEZHWHY
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€ BE P #E (site-directed antibodies)HY HE /7 -

A

[0092] ABBEL KA UBERMME R IL-31 # K & &
RER - kW BEEHKY & -

a. IL3T KRR EBHNE ST A

[0093] A8 FE Ay IL-31 [ AK e 9% IR 2 R o] Fl 3% 8 6%
fr NBEFTAHBEE SR T EMMUE#H (2 A Hl 4 Fields et
al., Chapter 3 in Synthetic Peptides: A User’s Guide, ed.
Grant, W. H. Freeman & Co., New York, NY, 1992, p. 77) ¢
IL-31 HE AR %R % R 2 o] Al | 8 8 (b 3= F 9% 78 (Merrifield)
M & AR E R - FR 82 PR 8 < B B BE » DL t-Boc
5, F-moc L2 {ri& o-NH, - {20140 W& £ Y & 4 I K& B
% 430A B¢ 431 # (Applied Biosystems Peptide Synthesizer
Model 430A = 431) F#EfT - & ThHFRAEM ZHEE
BEEERERKEY IL-31 Ml EFR B m T EBREMSHRN
HFHEEEBEUEBETEBNVEREREBRNESY I 2
@ o

[0094] FE 4R K 2 TL-31 RERK R 9% I i R 4H 25 52 ki 1% >
IIRIEEEFREMSE > BHIKESAE YT - L& E
BE Mg Ry E R E VB - o FIH HPLC 4 AL FF 8t 69 B ik
AG AR B a0 R B BE oy A Bl E R AR L A (B R M o BE KAV 4R
EMERBHZEZZAEHMBREMER TR A EE & &M
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NRIHY -

(0095 =T DA 2 &1 70 e € & 8 b (L 228 72 A & £ 2 B
ey ®E > HERZE IL-31 B EREZRERABRMTE - R
EREMEETUEGRE - BEBEMEMEREG R Z IL-31
MR EREEN S FAMLERRERA 15 -

[009%] E&RHAFREAREREELE 2EHE R
# B L AT R /N TEYI R E Y UE B A Y KR
mAtEEER T TP EFARKEERIERKEERTEGE
mERGEFEFALEN - HNIb > BRCKKEKEASMHEOS G
Z o e E2R Mt IRENY - F@we % E&st A
alRBEEE R mEAREHERMEFIEBEZEVHEEY
AR HEE W& KAy FE KR K B A M [E Y RL
R HEFEITEAMAR QC B » LLE 2 S #E B E & af
@R - EREHES SR Z&ED S E M B A 3T
ALt B U RIFEHFAHIBREUYHNES YT ER N
iy e

(0097 ol #l H B EZE >+ - 88 R/2HE E A
Ay E 4H DNA Fiflr 2K # flg IL-31 MR RERZRE - NIL > 6
% IL-31 ke EREBRE LR EDEHUY XK T T
T EBEEABETFERAZHGY -2 B > 8&5%
ey rrER(EBEREAKB) ARG AEBNE ZAEE
BREAABEETFERAZH —E 2

[0098] & #& i /r M B B Bt B0 45 B4 2& [L-31 BE IR % %

)
T

_Pl‘

El

sy

IE]

M
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FERERHEREDEBMUYE 5 E - fla - 7570 8 AE
REMHERR/ELVHRETEEFEZAR TR B X
Mt aaA&mE IL-31 fRIK & R &R K/ BIE D&
MUY 2y Tl REFEEBRE - WEHERER R ERA
R 2 F1H) B 4H DNA £l 2k & Bl - 45 & 51 7] it B A & 4
ERiadELAMBAANEEFTM P MER - BT E2EE
A SO REIR By BN > R B & B I S R R DLJE 1S 4R A
ERFINZERFY - BEMAHSN LD EARERRA
ERNNEYBRBKGERBECHNES T TR BEEBS
P & B BE AR (T Mo 59 6 N (0 R 2 TR ER )Y B H R 2
Blid G BN o & R A N il A & 0y BT SRS A I
FE AT  AREBEoHERAAXGENE LS HE K
fh T T BB AR - B AR 2 U7 R & (b HE BRIl 6 Al LR
[0099] f& — %6 & Jig 5 = - IL-31 B K % & J5 22 1% o LA
ERFFELHFEREEEEGKRT RFLEFE IL-31 FE
H o WxEH 8,426,163 5t H A 1 A7 it 5| AR E
AR - AEFEEFHO F - (EHBREREEKRH IR
EHEWINEEREEA ) BERAMSI BN EEFERE AN
M-BEANBREEKRTUANAEZES 6,361,966 5t H £ Fr
HALEy HoAMm s e/ ELE > HBEBSIHERIF AL -

WEEABELCPAZEEONABREERNVENBERE > #
F PR > C43(DE3) (ECCC B96070445) + C41(DE3) (ECCC

D

B96070444) ~ C0214(DE3) » DK8(DE3)S (NCIMB 40885)7l
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C2014(DE3) (NCIMB 40884) - o] L% 8 & #H &= 41 & i £ b
M —EABEEEE T RER IL-31 WELEPR - @S
Z o AEBEI A PCR IR H RAKFIESREBE IL-31 /Y
DNA F E% - il {F %8 #1712 & LA (B (G 12 K BB 1R & 89 % 1S
FHEM -ZA%KDNAREBAKNBREELHEEBPLULEAE
REER o BEEM > RREE F (@ T7 - TS~ T3 5 SP6)
Be®) IL-31 lRE O AV R - H I fl &8 IPTG i Lsk & -
AR REERBSIAEEBENRBEEEHES - I BEH®
EODBRESENGRGETEEGUEEER - HITRXE
TEHAET s RO RENEEO T ABAEECD AN G
(FaOFMAnEEAMBETRERB ENERLZ>MEEH
H A5 AR RE -

b. 2ERBESCYHNRETE

[0100) & 76 4] 7 ME & M ) 28 B 16 3 & B & IL-31 BE AR
eEFEEMBN CpG B L A& H B (ODN) 7 F 1Y & % F M &
GYR A BELWRENBESYASOLTEF IL-31
Mk EREBOGETEHAOERSEF CpGODNG F -
HBITHEAGERMEFTNFEFR MBS - 1L-31 Bk 2&
FaEB oG rasHReRrEZ YN ELEEL MG
LEFERAEHFGAIVER - IL-31 ke EFEREM#EM CpG
ODNWIHLBEBHFELEGE T2 THEMWBEIE - ILHEK/CpG
ODN®EHHECYEERAPNRER ERRELAGS "&
(W MEEHRAEAPC) Nt v - FHBESYH R
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RV - AAHBBRET - 085 il & S S Y)Y R
DLyEd®lfE - BERK/CpGISCERR N A H RGN 2 1 - 3%
S iEfEE S CpG ODN M IL-31 5 474 2 HERL % 95 H 2 %
Y BGRL & > DAAI A EE CpG ODN {E A fHRBHHY E & B
A AE (A &% o7 H (mitogenicity) » {H {& # F # #y Th-1/Th-2
R fE -

[0101] 7f 5 & AV B8 B2 4H i ¥ 7 #Y CpG ODN 1 i1 fH &2

BEEFEFMNMNENAEES 1000 G52 RER » B
ok RN Z KL B9 T2 B o SRR TP FC R ET 2K EH CpG 1 Bl H AR
EH 2 CpG HIERIEZ B /D - A FIHY o R 0% & HE R A]
gt FAR > H{e & B & iR 2 W A (APC)TE WY & T %
TR E R o NI > AL #SS B2 A HE
O CHY B R (e #E e TR RORE Ay R B R B AE B (B

AL o

c. BEHRYHNEE G

[0102] & 78 @ m M & i B2 B & = A [L-31 FEIL & %
FERBREHEENRY - £ EEERO+ - BHEEALY A
F O EL K FLOOR A0 B A AR Y B Y R OF R B9 B AL -

[0103] 7% 7 MBS ZE4H pli Wy o] e B RBE RS P 6 A - H &#
% IL-31 BEERBEEAREN BT > T2 ES—
HFEEFENEERNE - @EMARRKS R T BT 2 H A
MEAEABFERBREKALAR BEREZE2ME  HEDNDA
e E T EAEEER - NI - I E &Y BB

N‘
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(ADJUPHOS) & & F K 2L B of 6y {c B ft bR PR e A -

[0104] I i ¢ 7l #0 %2 %% H) % M L #& 3 De-O-acylated
monophosphoryl lipid A (MPL)E, 3-DMP ~ £ & 5 5 48 & &
B - B a0 BB e B BB M B BE o b R B AT DAOBAL B R B
fit %7 € BY R % R BB — R BB o 2 R RIBUE] B 40 muramyl
peptides ({5 40 N-acetylmuramyl-L-threonyl-D-isoglutamine
(thr-MDP) -~ N-acetyl-normuramyl-L-alanyl-D-1soglutamine
(nor-MDP)
N-acetylmuramyl-L-alanyl-D-isoglutaminyl-L-alanine-2-(1
) -
dipalmitoyl-sn-glycero-3-hydroxyphosphoryloxy)-ethylamin
e (MTP-PE)
N-acetylglucsaminyl-N-acetylmuramyl-L-Al-D-isoglu-L-Al
a-dipalmitoxy propylamide (DTP-DPP) Theramide™) » B¢ H
fir 4 B4 REEE R {0 KB FLRE & MF59 (22 A Van Nest
FAHFENEFZE WO 90/14837 » HE B S| HEEH ALK
)y HEHE 5%HE A% 0.5% Tween 80 DL & 0.5% Span 85 ({+
k2 H A EER MTP-PE) - F] A f 85 it #% BC 2L Bl K 6 oK R
fir » SAF» &84 10%FE &% ~ 0.4% Tween 80 ~ 5% pluronic-
REILEESY L121 - LK the-MDP - R H #f 4% 77 (B P B X
ok IR BRI A E = & DL E £ R LR 0 PL K Ribi™
72 B 2 48 (RAS) (Ribi ImmunoChem, Hamilton, Mont.) » X

BE 2%F &% ~ 02% Tween 80 U —FEX ZHEANHH
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AN AEL BE B o o 4 B 4 RE B¥ Bk {7 28 § 1 monophosphoryl lipid
A (MPL) ~ /B — 8= B fs (TDM) DL R 4 ff B 5 28 (CWS)
MHER Y BE4H o (B EE B MPL+CWS (Detox™) o H i & 7l &1 &
96 K 58 2 72 B (CFA) ~ 35K F 58 & B (IFA) » DL R # A R
F (B8 FAL-1~1L-2 1 1L-12) ~ B Ug 44 i 8 5% 7% R
F (M-CSF) » DA K & & 88 56 (N F (TNF)) -

[0105] £ MY BEBE AN & H EH 2 % & F 3 K8
BEMN GEHAR  GEHFIE EKHHEEEZSE CYED
W HEANBEZHEC KW HMEE S BB £ T#EH
MANEGEE S LA 2GR - flEBHEEZE - MPL
B 76 K R 52 & f£ %l (Chang et al., Advanced Drug Delivery
Reviews 32:173-186 (1998) - H &8 5| F # 8 6f A A )
Hao AN T2HEEMPFAES

[0106] #Hpk Y o] B IE 2 Lo 2 WM &5 & B N
BE > HW e KEFE RN EH YN N HES #0585t
HEIERE  EERER U EhEcNEWEE -
SLEm RSN MK EEEREEHE K - AR
R~ R RE R R FIOE LA R o B o B EEAH B BB A
nEEEMEE - ERRmEEN > FEEMEN  EREHE
M By B E W F -

[0107] B Z#EHEK W ETHERNEBAH KT F
(Bl ELE - TWMEWOHRREER) EAE  TLERM

£ EZE Y (B F 2h A b 38 s fE (latex functionalized
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sepharose) ~ 3 fl5 #ff (agarose) - BEEF ) B ER
AR LEY DREEEZEERBWOHBENEERL) - 5
S - IE db E RS W] MF Ry o R )OS R (RO ¢ )

[0108] A IHMWEHBEKY TE - F A EEGEHNIE
FEE CENEXEBAEE > BFAMRK - HwE - MHE -
TV MO BKEE ~ A - ROk F - lRER - BEREE
H s BK A0 82 JiE %8 (cochleates) -

d. BEAHARKYHWERTE

[0109] A4 T th B HE & IL-31 FE K & & R &R
Z B EEHNYH A -

(0110] ff Fdb & ji il & - B & IL-31 FE K & R R & 5
2 B EE B T R DB IR R /B TE B R OREOE AR R /B0 B 8RE
NI - R A -

H &'

[0111]

(1) —EU 7 FRAARZIL3IER R TR ERE
(Th)m—(A)a—(IL-31 7 EZ)-X

%

(IL-31 R B)—(A)n—(Th)n-X

o

Th & Z RV T By 41 BE oU J& & E L

AR BRI E T
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(IL-31 F B)s EA % 8 SEQID NO: 1 5 SEQ ID NO: 2
& 15 £ &) 75 ([ ke BB B B8y B M A LR R E i

X B EBA o-COOH = a-CONH, ;

m fy 1 24 45 DK

n B 0F& 10

(2) R\BE(DHZIL-31Ek & F > HAIL-31/7 &2
#H SEQ ID NOs: 1-13 % 93 % 984H bt &y Bf 40 -

G {RE(MHHR)FE—ZIL3IERK e EREER > L5T
i B 4 AR 40 JR R 2 i 2 2 H 1 SEQ ID NOs: 14-424H Bl HY %
e o

() RB(HZIL-31ER e E R &M - H P IR E R
MR R #E H I SEQ ID NOs: 43-90% 99% 10540 ki 0y BE4H -

(5) —FEIL-310%E Bk %0 % IR 2 % &

143 H SEQID NO: 18 SEQIDNO: 2 4 E IL-31
EEERFINL 15 24y 75 (# R A B AR B @M HE L E
fir

W& EE M SEQ ID NOs: 14-42 48 5k « B 4 2 B B %
FFHIEY TEFBV A HL R R B 5 DU R

2 5 g & B ~ Lys-~ Gly-~ Lys-Lys-Lys-~ (a, e-N)Lys
fl e-N-Lys-Lys-Lys-Lys (SEQ ID NO: 91)2H ki .2 % &H #Y T %8
iy 2R M BR T

H b B4 LR R E L & B E0E B B Ay R OR MM

T EEEE THIHMBEHERE M -
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(6) (HHAYIL-31HEk s IR &% - H P B LR Ik E
fir 3% 5 SEQ ID NOs: 1-13 % 93% 9840 i 09 BE 4 -

(7) (S)HYTL-31HE ik %8 & J 2 - H o TE§ B) 40 i #1 R
A EANLZ BEH M SEQ ID NOs: 14-424H i By BF 4H -

(8) (S)HYTL-31HE Ik oo & A - H o (£ 88 9 22 F M
% ¥ % (o, e-N)Lys= e-N-Lys-Lys-Lys-Lys (SEQ ID NO:
91) o

(9) (SHHYTIL-31HE ik %2 & I & - H oo TE§ B) 40 i #1 R
o AL 2 3k E B B AT AL R R E fir B & R

(10) (S)HYTL-3 1/ ik oo % 2 fE - H o Tl B) 48 B #1 IR
RE AL E A B E ERY R MR T L 2 B A E
ST i By & A b e

(1) —HEsREMEMET IR R ERZERD
4H R

(12) —EEEHK Y E &

a. WEBOHEMGME—HERERERZRE UK

b. BEER b U] B A7 AV R A ELBS R /LA -

(13) (1) EgHKY » HF

a. IL-31 Bk R H R E ¥ 8 M SEQ ID NOs: 43
F£ 90 F& 99 % 105 HRKAVBE4H 5 MUK

b. ITL-31 FERk R EF &M E CpG H L &% H B (ODN)
BEaMUPEBELREENRESY -

(14) — @B ERFERAEME G R B Hak
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RS EE2WRE(DEQOE — ZIL-310E Bk & & F 2 #
By B4 AE 41 IR 2R E AL e

(IS EAHZsHlREXRERELAELE R BE
aEIL-3IEReERER -

(lo) — o EERERHEARELAELEER B> HA%
RS EE2WRE(DEQOE — ZIL-310E Bk & & F 2 #
By B4 AE 41 IR 2R E AL e

(17) —HESZKEAHEA6)E — Z 77 8 88 I H 7
RAEBMG TR BREVEKRY) -

B A 1. IL-31 5 BE B K B9 & Ak ke B 2L oy B i

a. IL-31 | E&

[o112] it TEEAIL3IIHER EERERERES S
TR LG R FE PR TRV IL-31 R/ R /Y 5 7% - LU/ IR & &
WHEKARDEEZ2s  ER=E=sBOHERR HAaH
RoaomB@RERY - hTEBENEERENIKERHE AN
IL3IfEMR e ERERZERN X TEEEAREBOILS
ZHTSEBRER ZFINREIL-3VERBLEMEREKRGERD -

[0113] i A 2K B & & RHIL-31 (SEQ ID NO: 1) (%
TARE )R AMHIL-31 (SEQ ID No: 2)%& H H 0Y i & 8 fv 51| - 1&
RIFEETESEMBFENETHN R AE L& ZED
IL-31F E2(SEQ ID NOs: 3-135 932 98) > i H £ % 1B[E &
BURIL-31R et = & P YAy M ¥ 7 5 EE ¥ - i B F AV IL-31
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i B (SEQ ID NOs: 3-13 K% 93%98)E i & pli 7 2\ = # £ fF
L 2 5T BY TEE B 40 A (Th) Bt J7 28 7€ fir B4 Bl TL-3 1R Ik & 9% R
EE o THPAERNEAEUTEAEBREFEDE B
# o E A F 2% 1y UBITh®1 A1 UBITh®2 (43 H & SEQ 1D
NOs: 26F125) - T By 40 B 5t |7 & & iz # DL E — 5 71
(UBITh®1)2¢ &l & &l (UBITh®3) 2 A {E A - DUIE 58 H &
B TL-3 1/ Ik %o 0% R 2 Ay % % 5 M

(0114] fE 3 fEE T B AU RMAVIL-31HE L &2 9% 7 &
% (SEQ ID NOs: 43-90 % 99% 105) - #| A & & 89 I Ik 45 5% 1°
RIFHIR T M & R R AV IL-31HE PR R R -

b. Ay IR & Bk

(O115] A3 7 HUIL-3 1450 88 (0 K /20l & 2 % % R %
MEXNHEBEMBELAR MR EEZECEREY R2G KK
G R A430A ~ 431 & /B 4338 | A f§ F-moc({b B2 /NI &
e B—EMERZEERMCEMEER LAY BITT SRR H
£ =B Ae B e Bk B Ay & A b L 8 O i A B B F-moc/fr
o KM EAMINEEMEEE EUT - A A% =& 2
Bz (TFA)R B M 98 Or 38 Ak B - A R AL B 0 B & 5 AR B O e 71
1T 5 [E] 5 3% % (MALDI-TOF)&F i & B Y B K DL AE %€ IE HE HY
Rz & B 4 Bl o th Al A R AH HPLC (RP-HPLC)RY it & (i & pl B
MU EVHNEREEHERE - B8 BRELEH SR BERE
(BFEZTHENEERR) BN ETERBER DXL EIHN
F BEREROE A - MR - A RERE L - 5
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FEELEMIKECY - Nt - Gl EY — KB 2 RKE
OB EENER SEEeaEEsEFEHMKECOY > B
mENaREREY D TAEREER > &% % %28 (F
iR F)ESEENY(ERBERBER) - — KK
il 0 AEMAE -RENQCER AN EAERE LMME
AP RER > DMERENEEMMR IS EYRFERERST
SME c BERERREEBLY > BRI B R G R T OE A Y
BlIEYREEGY EE JTOKEKRdEEDE KRN -
R % 2RV B 8 BE Ik & R UB12003 2 23 (0 % & LU 15
mmole £ 50 mmoley MR G HRH T 2B T AV KREHBK -
AR HEERa i & BN E A EER T - 1A
F A H Y RP-HPLCHY e M 6 & T &E(LIL-31HE IR 2 - A
I MALDI-TOF'& 3% & o & B A B & 5l - I DL g & % 5y 1 B2

RP-HPLCHY fti 4 & B — 20 % -

B 2. RZBE®W IL-31 2 EERE

a. Y

(01161 ffi Ff 48 L 15& #8 &= /% 300-350gHy K == B 57
RN RBEIL-31K % % [ 2 # (SEQ ID NOs : 43~ 47~ 51 »
S55FOSORY R ME - MFRAF R - B 15&E R = B 7y ik SE 4R
o BEHBIEHY - A B A H 400 nglE K ET R R
o RERAL OB RER(Wp)SE3 ~ 6~ 9 1238 # 1T 47X i1 58

o £ 0369~ 1271 15 wpillg # i it £ 5 LA HI & i -10-31
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B8 Y R (E -

b. B A&

[(0117) A e EHFENEE AL TYE

1. 400 pg By TL-31 Fk Bk 2 95 R 2 4%

2. HERBK:CpGEEBI B 0.7 : 1 HY CpG

3.0.2% TWEEN 80

c. M3 Hi IL-31 HLA B E W ZE (FIH ELISA)

(01181 #R #% DL N J7 Z& &F & 1 IL-3 1 0% K & & IR & 1 A
51 % B9 i & $TIL-3 1350 88 69 20 & 8l & -

[0119] F] A AC # 72 pHI.6.2 50mM 1 pg/mlf fz B8 -k i
SEEFHmKETERE 502 ng/0,1 mL/FLJFEY K BEIL-315F 40
B M (relL-31)(50ng/ fL JF ) B¢ IL-31 B i J& & & fir B K
(SEQ ID NOs: 3-1393-98)LL 100 plB& & N 37°CT {E B 1/h
I DL % 78 96 7L 8 Y FLOF -

[0120] HfrcIL-312k B Y FLUA BL200plE& A 1%4- 5 9
BEHZPBSHR3ITCIERAI/NEGUHEEEHFREMEELTEDN
L B FIF 42 7H0.05% Tween 2089 PBSIE 3% FLH = 2 i
RZ MR o B 100plzk B & RE 2 R R Y E B R M E &
Z2EFLEASF - WAEITCTFRIEVNSG - RAEFHEH0.05%
Tween 200 PBS)E % FLUA SR UL 2 - B EC B & H 1% BSA
f10.05% Tween 202 PBSH B A EHEEE A 100l &
LY BELHLUFERRZRIgGN 2 & FLFF > WAE37°C
TRIEING - RIE®ZR - FIH&H005% Tween 2069 PBSE
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WEFLE N R B 100plHy TMBA B F 5 fE 1557 §8 - H F 2N
H,SO, 4% 1k [Z 1 3l Al 72 450nm B 59 & K {E -

(0121] & 7 Bl & 7> 8 %2 B P IL-3 1R R 2 9% & B B 6y
RZB TR RRE - € 1100 17 M & /Y 1045 3 &
o B R MEE “IL31" BB RE B BEBK 2 R &
BEEM - MM Logio RSB - B 7T E—-T othmEBESE
KB IL31 Ay %X X K fE > ff ELISA k # 17 & 1:100 &
1:54248800 2 M /E Ay 215 & W B - I K& W (E & =~ B Log
ECs,

d. &%

[0122] HSE R K B Fl H & B FEEIL31 B AT bt 7 8
E AL MK (SEQ ID NOs: 43~ 47~ 51~ 55K 59)Z & HUEHY
e R OME RE Al &R -

[0123] =% 670 55 2[& 8 /r #F ¥ & 7 [L-31 B K &2 7% R &
2 B EMERKEIL-3109 5 88 2 {8 (Log ECsy) ©

(0124 FREEEFM RBILIIEMR R EFREBAEA S %
EER M - HFSEQ ID NOs: 37 IL-31&E A E EN
AA90-AA144(SEQ ID NO: 8)fE3wpi— XK 45 &2 0] 2| &% = %0 (B
AR - PR ST AVIL-31HE K % 5 & 5 (SEQ ID NOs : 43 -
47~51~55R 55| I H RrIL-318 A 5 K X EME -

BHEG 3. ARNEYW SN ZRE IL-31 A E - §{b T
T & E
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a. REBRE

[0125] % & #] M NCBIs % H &' R (website:
ncbi.nlm.nih.gov)§f & K IL-318y 7 %1 - F H & A & 5 b
6-HistE & 2R KRBIL3IERNELERBFEBE LA &M
(b (F3AE K F3BE) - RESXBFIVERE L E
Expi293if 7 » HfF RFAIL3I L EBEE S - £
FT2NRFRUEREEERE > UEHEMSEEETEEHESD
ik -HEEATAERILIINEEENBESE % FIH
fE M I0E EERE LAY R & &K (pHEE B8.0Z
50mM Triség /& N & 500 mMEZ (L #7120 mMBR M4 )5 ik &
=X ARMNHAEREARSBERERE ZAKKE &H R (PHE

B BE8.050mM TrisEH RN =500 mMEZ LN M1250 mM

DR e )k B B2 4H IL-31 3% #8 SDS-PAGE 53 #7 76 i &6 73 > I Al
APtHispimEMNM T E2REZER -
b. &X

[0126] #£12% Bis Tris SDS PAGE | # {7 2 HisfZ 3
IL3IECERBFE NG ERSTERE(EICE) - MHNR
His#E & #71 B8 #8 0 40 55 3BI&E f7 R SDS-PAGERE R 2 18 J5 & &b
E&E R (EI3DE) - FEE WML EE T2 IKDEHE -
WA EAEREE I N EERENIYXRIERN 2 HE

HE -

BHEA 4. EERABZAR T IL-31 57 BH PSTAT3
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RO R

a. 2 B

[0127] j* 55 4A-4BIE K % SA-5BIE & on i A F] A IL-31
MERK Ry R R AT 51 & 2 IL-3 1P B AV BE S TL-3 155 & &9 &
B E IR ) a1 &) E E -

b. TL-31 /} 2 iy pSTAT3 :f & {5 i

[0128] Wil B & A 15%E B E fa 4 [ F - 2 mmol/L
GlutaMax ~ 1 mmol/L N i B # - 50 mg/L f& K f{l &
(gentamicin) fl J& £ & 20 ng/mL 2 K 3 + & & -v#y MEM
B E P ADH-824 BB DUE FLOR & 1 x 107 4H AE A9 41 F o 1 2
EmRoefFERMIEBEERT R RTASw - RILR ZHE
ZER P R3TCTEEI6/NE » f£1L-315 B 2 g7 # 17 [ 7% §l
BRI NS DA N IL-31 2 RM - AR HE Z & - FEHEAKX
FIL-31L20 A~ [F Bl & (0.0001% 10ng/mL)Z fE 557 §8 (55 SAIE)
B lpg/mLZJEO0~3~5~ 10k 1557 3% (55 SBIE ) - f£ #% 8 2 1% -
Fl A 20%% 8 58 2 Cell Lysis Mix (5X)Z 88 4l B - ufi & H 70
37°C T~ LL300 rpm#k & 1057 8 ° £ A SOpl 4l A X B2 9 &F (&
pSTAT3 - & S0pli# & (& ¥ B 2 5C B9 HLpSTAT3(y705) 50 8 =
%) Bg 12 50 #Y PUSTAT3ft A2 10 A & M 7L JE M2 #£ 37°C T~ [ f&
LNEF - A& HMHA & H0.05% Tween 208y PBSIE % 7L JH &
Koo A EL100plRy TMB2 'E /5 &L JE 1557 #8  Fll f§ 2N H,SO,
2% 1E & FE G OR E 450nm R B I Y {E e

c. &8
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(01291 55 5AMI SBIE & 9 Al FH 1 expi2 9340 A 2 4 =~ K
MIL-31Fr 55 E 5 KR DH-82E &% 4l iz & By pSTAT3E 2 &
B A o FSAE B on LA &K T A A A R BEIL-3155 &
pSTAT3 » BERERE 1 v g/ mLF W B (L - 55 SBIE &
A~ BLBR fE] (6 %8 5 ZUF B R B IL-31585 ZEpSTAT3 » LLSSy ¢ (F
By DU B HE B0 o #1000 ORI E Ay BF R ER > REEAE T -IL-3 18T 88
HY Al & %7 -

B 5. EERMEMBZARE S IL-31 H HE PSTAT3
RS R |y AT

a. IL-31 /B ¥ pSTAT3 : & H &

[0130] B AL BN & H 15% B SR FME - 2 mmol/L
GlutaMax ~ 1 mmol/LN i % #/ ~ 50 mg/L{# R E MR E &
20 ng/mL>” R¥E T B Z-vyiy MEME: & £ &= 5 DH-82 41 g L4
B LR R 1 x 10740 A /Y 4 f 25 R B2 FE 7Y 96 FL 7 N 4 A 5
B REAAS_SLRZERER P NITCTIEEILS
/AINBF o fETL-315E B 2 Fi # 17 0 7% 8/ 6% B9 /N B DL 3G fn IL-31
THRERB - FE - IR EKREERZBRZANHEDE
AR i (LAY B & W B I & &% 2 Bl mg/mLAY K 4E
IL-3I pBREUN37T°CTREHEEINEG - £HRERE Z
%> KSOpEHRBIL-3IAMAENMEE L EEYINAR
JESor 88 - {EHEME 2 1% - FIH 20%4& 8 18 2 Cell Lysis Mix
(SX)ZU MR AR A » U6 H A 37°C T LL300 rpmiRZ 1043 §& o {
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F SOnl 4 A 2 A2 9 5F (5 pSTAT3 » i 50uli8 = (b Y B 1% 30 /Y
HUpSTAT3(y705) 5 28 & AL %) G 12 50 B H1 STAT3 1 8 o A &
A FLOR NG AE37°CT R IE1/NEF - 2R FI & FH 0.05% Tween
208y PBSE Mk FLOF 7 2R > A BL100pl#y TMBAZ E K JE 155
# o F| F 2N H,SO0,4% (& 2 JE 3l 0 & 450nm g 7Y % -

b. &%

[0131] % 6A-6B [& 2% B 81 '~ 1E ¥ 44 & & & (wpi) B
12(55 6 A )M 158 (F 6BIE )FT = M 174 B #5 BB Ay IL-3 11
ke s R 2B (SEQID NOs: 4347~ 51~ 55K 59)8 i IL-31
MBS R DHS2EE % 4B A & KB IL-3177 5] ¥ AV pSTAT3 &
=BT A [ =

(0132] 25 7[& 37 BF B8 o~ AL #% 1 18 (wpi) 5B 158 FI 07 &
B IL-3 10 Bk fe 9% [ 2 f% p4751kb (SEQ ID NO: 43)f1p4752
(SEQ ID NO: 47)Z i IL-314 B8 1A K B DH82 B &% 4l g # K
MUTIL-3107 5) 3 Ay pSTATIE 2 A9 Il &l & =0 - 55 70E th #4 it &
EHRNMEIL-31%& 5 A7 51 8 pSTATER 2 #Y Il & (1Cs0) -

BHH 6 £E—FPWERXR IL3I EREEFREZERRE
B o HY 8 % SR M BE A

a. 1Y)

[0133] {5 1 4% 3L 18 & B2 = £ 300-350gHy K == & # 17
BT o WMERTFT R - R 188 KRB oy B 6 4H 5 » & (& 4H 503
&Y > W HAAHA400 pghE L (SEQ ID NOs: 63 ~ 68~ 71 »
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76~ 80K 84)IEAT A 4B % - AR AE 4] 48 S & 18 (wpi)EE 3~ 6
ORI 12 ETIR BB E « /L0~ 369 12F115 wpily
i R B S DUORNE ST IL-3 141 B8 B9 &0 (8 -

b. HlA

(0134] AN REFENEBEAUTYE

1. 400 pg By TL-31 Fk Bk 2 95 R 2 4%

2. HERBK:CpGEEBI B 0.7 : 1 HY CpG

3.0.2% TWEEN 80

c. MJFHL IL-31 Hi G HY W E M E (F| § ELISA)

(0135] #R#% DL N J7 Z& &F & i IL-3 10 K & % IR & 1B A
51 % /Y M & BT IL-3 1451 88 /Y X0 3 0 E -

[0136] #|FJBC # 7 pHY.6 2 50mM 1 pg/mlik B B - B2
SEEHKFT RHEIL-31E4HE O (5S0ng/well) 50 K %
IL-31 Bfi R & (L BEAK (0.2 pg/100pL/well) L1100 pnlfs 18
FA37°CT fE A 1/NB DL 2k B 96 FL 8 /Y LR -

[0137) ¥ relIL-313% /R % ¥ IL-31 B & & & fir B Ak
(SEQ ID NOs: 98¢ 12)Z B Y FLJF 81 200pl& H 1% BSAZ
PBSR37°CTEM /NI LAHET E R BN EOENGE S - B
%A A& H0.05% Tween 208y PBSHE i £ JF = R i 82 £ - K
1oplzk B RFE L RZBWWEERBMAERE SN2 & 1L
HH s M AE37°CT RIEI/NEF - 2R F & FH0.05% Tween
2009 PBSAE R FLF AL R §Z B2 - B BC B 7 & H 1% BSAA

0.05% Tween 202 PBSH H A mEMHBREE I 10017 & L
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VIBELHLUFEN RZBRIgGME S AL FHF > WAE3TCT K
EBINE - RE®R » FIH & FH0.05% Tween 2087 PBSE ik £L
N Ko W B 100pl By TMB A2 8 /K JE 157 ¢ - H A 2N
H,SO, 4% 1k [Z 1 3l Al 72 450nm B 59 & K {E -

[0138) & 7 Al & 7> # 2 B P IL-3 1M K 2 9% & B A 6y

CTRTHPENE - L0 ETMmIFEN 10 EE R

oo AR MEEECIL3IL” B4 M bR A E iz Bk 2 4 &
BEEM - MM Logio RSB - B 7T E—-T othmEBESE
KB IL31 Ay %X X K fE > ff ELISA k # 17 & 1:100 &
1:54248800 2 M /E Ay 215 & W B - I K& W (E & =~ B Log
ECs,

d. &%

[0139] kB EFEMFMAVERBRIERSE -

[0140] fE R OMESE F M r H S HEIL-31HE Ik & F
HRE(SEQID Nos: 63~ 68~ 71~ 76 ~ 80K 84)1fi = #F ¥ = 4H
IL-31HY $ii #2 2 {8 (Log ECsy) ©

[0141] ‘B XA RBIL3IIMR R REBAEAS
R BIEAE3 wpi— R&GBERF L o 5| ¥ S5 Eim -
2t Y IL-3 1R BK 2 9% R & B (SEQ ID Nos: 63~68-~71-76 -
SBOR 85| H BB H R EIL-31A 58 X R EM -

BREA 7. EERYABEZAB TP REZRME Z N
-IL-31 i R8 ¥ IL-31 /- Z#y PSTAT3 3R B & &y {1l &
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a. IL-31 /B ¥ pSTAT3 : & &

[0142) K EC B4 A & H 15% B B ERR 4 M JF ~ 2 mmol/L
GlutaMax ~ 1 mmol/LN i % #/ ~ 50 mg/L{# R E MR E &
20 ng/mL>” R¥E T B Z-vyiy MEME: & £ & 9 DH-82 41 g L4
B LR R 1 x 10740 A /Y 4 f 25 R B2 FE 7Y 96 FL 7 N 4 A 5
B RNHAF% SR ZHRERERFNRITCTREEILG
/AINBF o fETL-315E B 2 Fi # 17 0 7% 8/ 6% B9 /N B DL 3G fn IL-31
ZEE R o AR B 100plZK H 612 WPLZ 48 %8 & K = B
ZHAEOBEABBRALLN EERBELDEE LB RE K
mg/mLAY K BIL-3178 53 R & DA 37°CT 4L [6 5 & L/NEF -
ETHRE 2 % - K SOplE 40 KRB IL-31/ 40 (LAY i & &% &R
GYMARES Y8 - fEHE 2% > FIH20%% 8 HE 2 Cell
Lysis Mix (5X)Z @40 A0 - 3l & H 2 37°CT BL300 rpmifk &

oy $# o {5 A SOpl4H A X E 9 5F 5 pSTAT3 « # 50puli & (L
Y)W 12 50 BY B pSTAT3(y705) 2 i & b ¥ B £ 50 #Y §ii STAT3
HLEE DA B B FLOA G A 37°CT R IEL/INE - REFAHE&H
0.05% Tween 200 PBS¥E & FLIE 52 » 6 B1 10018y TMBZ &
PR E1S 88 - K 2N H,SO,4% 1k 7 JE i Il 72 450nm g HY
R A e

b. &%

[0143] %5 9AZ% 9BI&E &/~ 7 IL-3 1k % % & # 88 (SEQ
ID NOs : 63~ 68~ 71~ 76 80K 84)¥ X % & 1% (wpi) 6F112
BT EBSRZEREMEZH-IL-3151 88 F 1 ~ KDH82H
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fZ B B K IL-3155 ZE 8y pSTAT3 (5 5% & & 89 W Bz (b 10 7tk
(%5 9AIE ) STAT3 5k F% (L &Y Il &l (%6 9BIE ) -

[0144] 5 10A % 10B[E 8 ~ L IL-31Hk % 5% R & fE 88
(SEQ ID NOs : 63 ~ 68~ 71 ~ 76 ~ 80K 84)] & & /& 1% (wpi)
OFI2BA TR XRZ R R M F L Hl-IL-3141 48 £ K DHS2
Bz Al B KIL-3155 E iy pSTAT3(E 5% & F aY b #% (& 1T 7
bt (55 10AIE A0 STAT 3 8% ik (L A9 #I1 &1 (35 10B[&E ) -

[0145] — % 2K &> 75 4B Be T AV IL-3 114 AL 0 % TR 2 £% 5
Y HL-IL-31 K JE M $1 A8 B & i DU B & (58 MR 05 =0 Al &R
DH82E % # B 7 IL-315%5 HE WY pSTAT3(5 55t & I -

EHA 8. AERAMZERES IL-31 /81 PSTAT3
s S fE AR Ay H

a. IL-31 /F B pSTAT3 i & 4 i

[0146] KECE PN & H 15% B SRS MM)E - 2 mmol/L
GlutaMax ~ 1 mmol/L PN i B& #% ~ SO mg/Lfg KRB EMRE &
20 ng/mLZ RE F+ 8 F -yAy MEMIEE & A& 7 0y DH-82 4 MY LA
BFLE B 1 x 10”40 BE /Y 4 A 2 B2 fE 7Y 96 7L S I 41 AR 1 B
B MRS Rk Z2HMEZERFNITCHTFEEILG
/INBF o {EIL-315E B 2 Fif 2 17 )& 8L 6k W /N B DL B o IL-31
ZAg A B o [AIF > R 100pIZK H 6~ 9112 WPLZ 4% & & R =
B HEODEBASEHLEERBEMEFE A RE &1
mg/mLEy RIEIL-317 3R & AR 37°C N L FEHF & 1I/NE -
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EHREE % > FS50plEH RKNFEIL-31/ 4 (LAY Mm% & @R
EVIMAKREST#E - L 2% 0 FH20% 88 1HE £ Cell
Lysis Mix (SX)Z4 A% 40 A - U % H A 37°CTF LL300 rpm#f 2
1057 $& - (5 F SOpl4H A 2 g 7 5F & pSTAT3 - & 50plid & 1k
Y)W 15 S0 Y S pSTAT3(y705) 8¢ 48 & (b %) I 1 50 Y $iL STAT3
e mARMIELAAITCTRIEINEG - AFHEH
0.05% Tween 2009PBSIE M FLIA A X » W BL100plfy TMBAZ
HHREISS 8 « Fl 2N H,SO.%¢ 1k [ JE U6 | E 450nm iy
g e B -

b. &%

[0147] 25 11AKI 11BIE &1 95 8 7~ 1F ¢ 4R & & 1& (wpi)
6~ ORI 124 Fl B €7 4 B IL-3 11 Bk & 9% R 2§ p4854kb (SEQ
ID NO: 63)f1p4859 (SEQ ID NO: 84)dy HyIL-3 17 B2 7 K &
DHS82 B8 % 41 i o R B IL-3107 5] % 69 pSTAT3 3 & 1Y 8 f% 1k
Bt (B ITAB)F & H 7t (B 11BE) -

(0148 25 120& 2 BR B8 7~ {F ¥) 44 S & & (wpi) B 6~ 9F1 12
# R A 4T 4 B TL-3 11 iR % % R 2 f& p4854kb (SEQ ID NO:
63)F1p4859 (SEQ ID NO: 84) H{IL-3 14 8 5 K HH DH82
4B R R IL-31 /7 51 35 Ay pSTAT3 R B AV 3l ) &1 7 LE [E
T oo JEE /N i BB 4H R FRIL-312 5 8 Fr 5[ 3 pSTATER
B YA (1Cs0) -

[0149] — A% 2K &6 > ¥ 72 78 S 5 5 B9 IL-3 1 AR & 9% JR
S B H-IL-3IREME > EEMUBRE MBS
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A H) N DH82HE #% 4 BZ 7 IL-3155 BBy pSTAT3I(E 5 H & -

BiEd 9. ERBERATLERCERE

(0150 TL-31RE K % v JF B 1 W £ R fF B (b 2 % & K
EREEERTRAEDLEEREES  FREREMLMEKE X
e ERERER -

[0151] 7 3% B 55 8,426,163 5% B A o # i It 28 12 - H &

H5l BRI AR

B 10. A cHBERH P IL-31 K TEHER
(SEQ ID NO : 84) & BT I AE 2 % JE M sF fh

a. B1¥Y

[0152] A ISE R EEIT RE - K9y K24 - —
H8E  IHBE KA KUK ETHRE  S—EETEMH - L
HEHEHFREETHRE - (£H100pgE A SEQ ID NO : 84
ZIL-31E kR R ERBETY RER - £ 9] X % % (DPID)
B2ZVRUMEEKERAEE R ETS —RIMEEE - £0 -
21F141DPIR W E M REA » DUBIE H-IL-31 5 8B A 30 E &
ArfifHE R EM AT HENEM ST - &y X a0%
13[& Fr 7w e

b.MM & HLIL-3151 B et HIL-31 BHLE R EMUKREHA
IL-31Z B B ELISAR &

(01531 R 4& T 7 J5 =X &% fk 1 IL-31 0% Bk %2 & J§ & ##

62
107144910 FH YR A0202 1093351626-0



1741241

% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

(SEQ ID NO : 84)5[ 2 ~ i /& Hii -1L-3 141 #5 89 5§ -

[0154] {E AH 100pl R IL-315E 44 & H (50ng/FL )= IL-31B
AL B (SEQ ID NO : 84)¥ 96 FL 8 FLJA » LL0.2pg/0.1mL/ 7
Z 50mMUR % = B & & R (pH9.6)(E37°C T » Dl lpg/mLZE i 1
INE o R 2 H R AY FLOE B 200l & 1%BSAHYPBSHY37°C T
RIEVNGLUIHEBEHEMEOESE S RBLUEH0.05%
TWEEN 2069 PBS/E L 3K 1% Hz I « K 100 w198 9% o) B9 % 1) #f
B EEARNE2EMEALEF - W 37CT K IE LN - 2R
%> FHAEH005%TWEEN 2089 PBS)E % FLJF 5 I &7 K
£ & 8 FLOF 5 0 A 100pliE & B %) B8 1 50 #Y R bt - 79 [gG =X
ALY BIELHEMHEBA/G(ierce TM) > £ &2 H 1%BSA
F10.05%TWEEN 208y PBSH Bz M B E » I R 37°CK
E1/NEE - RIE®% > L& H0.05%TWEEN 2069 PBS)E % 7L JH
6K » AL BL100 u ITMBEE [ JE1577 ## - DA2N H,S0,4% 1
JE > (E4S0nmBY B OEAE o B 7 OW & BEAE IL-31HE K % w8
Bl o RASE RIS E - HELISART2EEERRE -
1: 100%]1: 54,248,800 4 {H LA Log o7 i~ °

c. YA HIL-314 82 pSTAT3{E 5% 5 & 1Y #ll il

[0155] % DH-8240 fg LL & FL 1x10° [ 41 B A9 % FE $% f&
RO PR H » EFMEMEREBESH 15%INE RS
Y BG 4= 7% - 2mmol/L GlutaMax ~ Immol/L N BE B # ~ 50
(gl LB Kl & (gentamicin) M1 20ng/mL R+ 8 X-7 » I
37°C & 5%CO, 0y H % Z RS - RKIET6/NIF - {EIL-31 5 B A -
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o & i OF g1 ek 2/ By DAE N IL-3147 88 R 3R - fE M7 8l 6l 8
fE o 100 1K R 18 B LLE B A iR 4 b 2 & 51 16 12
MMF ¥ 1w g/mLAEy RIL-31E &3 5 > F237°CF 4L [E & g 171
R o THER B & > 0 A S50 ¢ 18 40 K I1L-31 R 46 (b #Y M 05 & &R
ey > RIEST#E - iR > AW ESR B EH(InstantOne™
ELISAG Al & > Thermo)fll & STAT3 b % {E {5 A 20% i &%
#% 75 #Y Cell Lysis Mix(5X)H A AE > f£37°C T LL300rpmE
1057 3% - K SOl BT A2 R GF (5 pSTAT3 R B 5 50 1 138 =&
b ¥ g 1% 5C #Y §1 -pSTAT3(y705) 2 8 & b ¥ B 17 52 #Y 41
-STAT3Ip B I A LA - R37TCRIELNE - EEZHEH
0.05%TWEEN 2089 PBSFE R FLOAISXK » W BL100 0 ITMBE B
BASNE HE1S55r 58 - LA2N H,SO0,%% 1B &2 JE il {5 A 450nmHY
HEE -

d. &%

[0156] $t % H £ IL-31 B J& ¢ & fir B K (SEQ 1D
NO © 84)-f [A] 2 B &y 1 & JR M 5F 5 &5 R 4056 14 Fror - #
RE®gs > 21 DPIMI41 DPIE 4 KIL-318Y #1 88 % & (Logi,
ECs )@ B 15K 16 Aror » H o R §1-J51gG HRP(5E 15[H )=
#EHA/GHRP(E16[E)E BT ZBEH -

[0157] & SEQ ID NO : 84 & M Z KR IL-3 18 Ik & & R
EEEASRERM > £21DPIG T — KB A & 4 $ #
IL-3IBR R AEML KR SR ERE (S 14E ) > HH X
rIL-31E A S X XK IEME(E 15K 16H) -
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[0158] B e F > BB & EH 2 BHE KL F L
MBEKABEK FEAFEFRENEIEN - WEERKEH S
AR BEUNESRBNEENRE - 9 R%EREMEHFED
FH— A EELEHEE > UBITh®-TH I MK o E B 5 5 1L-31
FRPAl s /S e iR R Z B H B &0 B A8 R ZN2ME -

[0159] — % 2K &R > f£ KR DHS2EE % 4 i # IL-315% & /Y
pSTAT3(E 5 H R 0V B & Hll ] DL &l & ¢ %8 M /7 =X (£ 500 ~
250 ~ 100 ~ 75~ 50 ~ 12.5% 6.25 1 g)fh % &t B IL-3 1% ik &
TR ER 2 RE/ET2HEA TR E 2 RPUIL-31K JE M i
Ag o W ¥ IL-31 07 55 & 2 pSTAT3 (5 5% & & #: B2 & & £ &
40-60%Hy {1 &l {F A - BELIL-31E ¥ #i1 58 (cytopoint)fH Eb » #,
EEIE B A &35-50% Il fFE A > HE R S50-75%HY I §il 5%
oo W 18AM 18BIE Fron » KIIL-31 “Cytopoint” EH
MELERHEENS FAYICs =3.21 ¢ g/mL -

[0160] E RZE RERMEWHFRF 2R EBEERKEG
wpifE E M BB L AE £ B M pSTAT3IE 5t E HE F B HH & &
IR & EE B > Hp1swpig M E M LG B A & &l £ (K8
MR EEFABEEEM(2HEEI9AZ 19CH) - 5 & BB &
B aEEB2RN N ERAETFNEREEAG R -
B BHRIL3IIMRK A EFREREFABE INE NFERHE
NI B EEE LB/ /EBE /& 5 REEEKE
X EYIL-31H] 8 {E R -

e 11. #£—F 4 AE IL-31 BRREEREZHE R
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B M EREZBRERERE

a. U ABILIIEEBEREEREZEBNXRTIELSRHE
TL-3 18 X ¥ B9 ZE i

[0161] TL-31/Z J& 7~ IL-64H A N F %X & /Y VO 18 g &
A A PR F o TL-318% (£ i & (L B CD4+TH2 40 AR 70 £ [ bk &2 4
HE AH BRI IR FS 1k R B CD4SRO+(GEE)THI Mg 2 & - IL-438 &
N TH24HAE R IL-31E 0 /Y B R R B AR > IL-333 — 3%
BB IL-4FT 58 HAVIL-3 1/ -

[0162] IL-31%7 % (IL-31R)& A IL-31%7 B ¢ ## (IL-31R
a )HEAEZEMZAE S(OSMRE )2 B TRk - 2 _FiE
IL-31R& 1f B W 4 AT - fof 2¢ 40 A - U5 @ e A 40 A - R 8
LA F (B E AR B R R - R A
b ERE MK TR R ERBIL-31IRa - AR
W > IL-31W g A MBIL-31RE # PR o &K AH | - W F &
Th2HAE AR B M &t 2 ME M E & R - MEAT
A B e E Y R AE M RE - OSMR B~ f# ZIL-31RAY X B A »
HE®BgpI30HGHEHAPREFNUZEBESY -4 S O0SM -
OSMR B BEEZ ML B & & ~ ol ~ Bl - ASA4H &R - 2B -
BE Rt - FLARAH AR - B FHR RATHIAR R -

[0163] IL-31{E IL-31R& & ¥  * % Bl IL-31R a 4
& MAEOSMRB & & < AT » £ X BEEF » OSMR 8 #]
IL-3IRE(L /=B A D28 mIL-31894 & « 1L-315

IL-31Ra/OSMRB*Z #8 18 & ¥ 8y fH & F o] fi¢ £ Jak/ (5 5% (& &
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188 8% & (L R+ (STAT) ~ B B HL % 3-0% B8 (PI3K)/AKT(E 3%
IR K& HFEIELE O R (MAPK)Z® 8y JE (L -

[0164]) 4 k< A IL-318 1L-31/IL-31R a # & ¥ 69 X3¢ 45
EEE - AMm mEEEHEH ANHFIL-318yfr EITKXIL-31R
a B EITROSMRB MG EM - Fhl 2 - BIEAF AYE22
FU2 e CH WY ES3/H8T i fr B 11> ¥ e D N-U# By K 1112 iz
BEIAEE L 5 - I-TASSERA Bk 2 A BHIL-31HY Ab initiof
BB RIL3IMBER FRGENM B NEERTE > BFH -
ET-T& 8 -1L-31Ra 84 1F I #Y = {H B8 # 8 B E22 - E83
FIH8T/E ZEM & » AEFHMAY AL BEILE B -

[0165) # — F st IL-31FERk R R Ay AN B IL-31
B4H A 41 JR Ot 2 iz PL#F W IL-319 F EAYIL-31Raé & &
oo B T IR FFES3MIHST I 6 1 52 & B N A B 18 JE CZ 7
A0 R e 37 A [R5 LAY RS C (DHIRECIR - E D (SEQ ID
NO: 13)~ (2) #jEB-#& -2 C (SEQ ID NO:95) ~ K (3)#& JiE
B-C-D (SEQ ID NO: 93) - BHHAE #i J& & & ir 7 312 64{F &
H g A > SRk B L75-S122 ~ S62-1928 A64-L127 - 5
7 {E E83 A1 H87 HY I ## M = AH E J7 ® - p5095kb(SEQ ID
NO @ 101)/ By 82 g CHL JF K & fir 52 IR 7 N I8 Jig -1 g 1 &4 (F
RN TEERR AV EREB - B4 - oy A B A 18 g CHY B K &
f#p5094kb(SEQ ID NO : 100) » EIBHL & A %E fir B9 (SEQ 1D
NO : 94) o

b. IL-3159 ELISAY B8 45 2 4 4 #7
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[0166)] = 4 A JH1L-31% [ (Sino Biological Inx)E A
MIL-31Bfi |/ & % fir B K (SEQ ID NO © 13~ 94 ~ 95F193)
EERMEFE (.S g/L Na,CO; ~ 2.9¢g/L NaHCO; > pH 9.6)
B> DLSOng/flL Z EE4H AMAIL-318E 5 5(200ng/FL A JH1L-31B
MERAEMERYEEBRE N MESLE E - R4°CKIEB
"o LL200w L/FLEY B & B K (& H 0.05%TWEEN-20HY
PBS) /& %k L 8 3 X - £ A 200 ¢ L/ FL #Y 57 7 # ¥ A
(0.5%BSA > 0.05%TWEEN-20 > 0.01%ProClin 3004 PBStH)
FraEom N ERE LR LN o BL200 w L/FLBY OB % 48 &1 IR OB 7k
FLEE3R - R IN100 ¢ LETIFE (AE E@EMWRE > £ 1 10051 ¢
4.19x10% > L I2RIFE )X H RN B UG EERE > £ 100
mg/mL % 0.0238 ng/mL - R IL 12X ) 2 & M FLIE F - 7
Eom NRIELNER - EH200p L/FLAY B R GEIRBERFLAS
Koo R FLEEBL1:10,000% B 2 HRPE & (I = 1 X = & 1gG(H
+ L)#1 #8 (Jackson ImmunoResearch Laboratories)fz Jf&E 1/]\ B
(100 L/FL) > B 1% > fO A 100 u L/FLHY NeA-Blue TMBE &
(Clinical Science Products) > 3 LA 100 ¢ L/FLHY 1M H,SO 4%
1k & & - F] FH ELISA{E M| & (Molecule Devices) ] & OD,s50HY
e {E o £ H Prism#X #8 (GraphPad)i# {7 JF & 1 [B] B 73 7
LAk i B B logfE 7 4 2 B il R BV S0%HY fx K% e {H > %K
it E BT M F 55 € W E (PLlogio TitersB{Logio(ECso) R 7R ) e
H Prism&x #5 #Y JF & 0 [8] 87 o7 M > R BBV 2 PR 1gGHi /e
FE M DL 4 2 Bl & 2 F A RORE (ECso) &R -
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c. IL3IREEFREBREAABES YR ASIEHZH
2 T fE M BY BY A

[0167] # — & 43 M7 %0 & 0 08 2 @i b 2 1 -IL-31% £k 3t
B HVEE 77 (DFHBTIL-318 H 2 88 1L-31Ra Z M HH G /F 8y
fE 7 (A HIUSTMGHE 'E & 4l B tF IL-31F7 55 & 2 STAT3
Bl b - R )& IL-31Ra 2 HaCaT4l i F B9 IL-20%
o

1. 4

[0168) £ & 5%CO,0y37°ClE B EfHA T » B USTMGH
R E N 2 10%F M EM1%E B &£ /# #8 ZVEMEMAE -

[0169] 7 & 5%CO,RY37°CHE A B F » B E KRR
IL-31R ¢ By HaCaTHEJE A E N 2 10%FBS ~ 1% F EH &/
BEE E - ImMN B B $7 A1 200 1 g/mLE # & B(Gibco) Y
DMEMKE & £ (= # & # - Gibeo) -

2. IL-31HIL-31IRa N &E S

[0170] DLAEIL3IMEM B EFRERRE 2 RZ EH
BREREmME T bE eGP - A H ELISAfg T H 4]
Wl IL-31B1L-31Ra4E & 0y fH ¥ 855 77 - & 96 7L 8 89 fL JF 77 Hl
EL 50ng $ii -His B & 4 #8 (GenScript) £ & & /& (15mM
Na,CO; > 35mM NaHCO; > pH 9.6)f # 1T % i » {£4°CT K
JEBR X o fE = N 200 ¢ L/FLHY o7 M7 4% B Bl (2 1%BSA -
0.05%TWEEN-20810.01%ProClin 3008y PBS A i )£} [H 7L JF

L/ = LL200 o L/ 5L HY OB 78 & @ /K (& 0.05% TWEEN-20 A1
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0.01%ProClin 30069 PBS);&E JE FLA 3K - ¥ 100ng = 41 2 His-
T ABIL-31Ra EZH (R&D system)f = )i T 1 i -His%k
mEE1T/NE o JF k% 0 K100 4 L 10ng/mL#y A %5
IL-31(GenScript);E & ¥ M A E B E &L 4 kK= EIgGE Pk
MELA=ER PHRIEUN  B#EFMEATF - f£=08 TR
JE L/NEF o DL200 o L/FLEY B R & B R B 3K » L1000 ¢ L/
FLEY ZFEG 2 REL-IL-3150 %8 (0.25 ¢ g/mL)(PeproTech
Inc )t = Of T K IET/NE - Difg WA ERYIL-31 - #EF - (f
AR PT A ¥ &= & 8 poly-HRP(1 © 10,000%% £ > Thermo
Fisher Scientific)fZ JE 1/NBF (100 ¢ L/FL) > DLAgHI4E & 2 &
VIZIRE PRS- BB 200 1 L/FLHY OB 7k 4% @1 /R B %k AT A FL
A3 o 1% 0 M 100 u L/FL By OptEIA TMBJE % (BD
Biosciences)Fd & . > WA fI100 ¢ L/FLHY IM H,SOLBL 4% 1k
[Z fE - Ll VersaMax ELISA# 2 FL % {8 Ml % (Molecular
Devices){H Rl W St E - I F] H Prism 68088 #5 h 77 & U 2
#E 55 B 4R BY K2 fE HE 4R 2K ET B (GraphPad®k 4% ) i K -F flll # )2
& (ICso) -

3. IL-3155 3 2 STAT38 # 1k 43 7

(0171] % 7 ® 52 4 (b 2 1gG 2 75 A& %9 1l i USTMG 4 AiZ
B IL-3 155 # Ay STAT3 5 B (b - /¥ 4H P 2 FE £ 12 7L 5 (2x10°/
L) G A i 05 5% 8 A (EMEMB HY 1% /N 1M F )P 8 &E16
INEF e AR =B DB FEAALT > [FF B 10ng/mL

R&REZIL-31 > @R /SO0 x LAY M M8 i ' E TR
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37°C » 5%CO, & # & 307y & - DL #t -IL-31 B #f $ii 48
MT313(Mabtech AB){E & %f B2 41 - [l PathScan p-Stat3
ELISAZE 4H (Cell Signaling)4y #7 % B2 (£ B9 STAT3 - fij B 7K
B 4 ORBE R CE fE 30pl & 1% Wk B RS W B W R & W
(Sigma-Aldrich).” 4 At 3 % 4% 1 78 (Cell Signaling)rf » DL &
f sl BT K R Yy > LL12,000xg > FE4°C T g0 1057 38 Br 2 4l AY
R

[0172] {R4ZFEREASE » E A 10 g B 69 4 AT X B
= Wi B (& STAT3 8y & & - LL VersaMax ELISAf{ & FL
(Molecular Devices) il & W & {E -

4. IL-315% % IL-20% 3

[0173] HaCaT/E 2k H 7 B A K2 B 1Y B 4 # 1k JF ¥ 1% %
Sk 4 f 8 B B 41 B B (spontaneously transformed aneuploid
immortal keratinocyte cell line) o & | 4% ff IL-313% & ~
IL-20% 30 » B 5 E R AFIL-31Ra A F8 £ HaCaT4H A
tk o TL-31{ %8 1 #Y TL-203% B o #& 1 A S BH TL-31 % ik % %
BRI % 2 WM-IL-31 BT HIZE - £ H4x10°(#
HaCaT#4 B - H 4% 2 FE 10ng/mLAY A & 40 IL-31F0 F [F 2
B2 R=ZEIgCE ki BIEHEREL00 y LiF

B f£37°C - 5%CO, N By bk 4 S e /NI 1% 1T 70 T o

PU-IL-31 5 £R i 8 MT313(Mabtech AB) &y ¥ UE & - i< #5 &7 A
% > ) PureLink RNA Mini%E 4i (Thermo Fisher Scientific

Inc.) Z Bl RNA - i F] A SuperScript TM III/RNaseOUT
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Enzyme Mix(Thermo Fisher Scientific Inc.)f& 4 5% & 09 %
2 DNA - DL SuperScript III First-Strand Synthesis SuperMix
E 4 (Thermo Fisher Scientific Inc.)¥ 1 ¢ gfy RN A7 ## §% Bl
¢cDNA - ifi {8 F§ Applied Biosystems 7500 Real-Time PCR %
4 (Thermo Fisher Scientific Inc.)#: 17 Bl #% 8 & PCR4y #7 o
{5 Fi Power SYBRGreen PCR Master Mix%E 4 (Thermo Fisher
Scientific Inc.)# T El B PCRJZ J - IL-2047 QuantiTects| F
¥ (Hs_1L20_1_SG)E& H 7 Qiagen> i & 5 HPRTHY 5[ 5 ¥f (Al
2| F:5°-TGACACTGGCAAAACAATGCA-3" (SEQ ID NO:
106); R EE|F:5-GGTCCTTTTCACCAGCAAGCT-3" (SEQ
ID NO: 107)) - Fi ARl & H2ERE - FHLEKBEREE S
st EMH Y & I LLHPRTHE £ (L o ¥ & # 51 88 & B 4H 2 1L-20
HEEZHEUNRAERENWERBHE EETEEL -

d. &%

[0174] &:at - ER2E - € - A/ MEANELES
UM N SR TL-3 1/ K %o 9% R 3 #E A 2 4H ko v B B A o

1. NEIL-31 B4H A b B 2R JE iz B BK e 51 /Y 28 42

[0175) R B 4 31 #2 g CI& 5K+ /Y Wi ([ BF &8 78 & E83F0
H87EAIL-31Rafl G F f - #r ZE B IL-3 1482 Jjg C i 1T B4H AR 4t
B GE AL B RK AV 3¢ 5T o KF BLUBITh1 THf Bh B K (SEQ ID
NO : 27)i#E 5 ~ MR e CHENN R B I FR F ¢ KiE# - i B2
ISASTRCpGH#fTH B » LL400pg/ImLgI 4G R E K=& » I
LL100pg/0.25mLAE TIN5 (3 ~ 6819 wp) & « B 17 2K
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R e P R M o P ELISAH E 445 3 91 FE FE (421 ¢ 100
£1:0419x10YI KL B EmiE - BHEH AEIL-31E
5 % i ELISAFL# > 6 FLJF 50ng - I f§ A450nm g 48 2 8 JF
GV OB Y AT AT B M B A E > HLILogECs %k - ELISA%
SLOBE R ARE WE BK % E TR R T fE T 5% 2 S B M MEIL-31 B
R A fir E BKAY @ %R B M 3% [ (% 10(SEQ ID NO : 87)
Z11(SEQ ID NO : 1001101 ; X F 135 345 (SEQ ID NO :
99) W FBEHEFEE AFIL-31E TR XK ME(F
20AF120BE ) °

2. IL31 R EFEEZEBE 2Bl IL-31f1IL-31Ra
e 2 e R M BT A

(01761 4 B bt §] 53 47 K 5 B o & £ 2 IL-310f fik @ %
AR RS A SRS R T O P RIIL-31 > 7 FH BT IL-31f1IL-31Ra
CREBI MG ER o BRI E 0 LLELISA(E I 4 476 (% B IL-31
B ik % 9% JR 22 #% (SEQ ID NO : 87 ~ 99~ 100/ 101) % & 2 K
B R B BT MBI R = B 1gG > H P E 4 A B IL-31Ra
ECOEBEREARHsHBOBEMEE - WFE218 R @
BEIL3IMEMR e T FER 2T 2 RZRMEF F 74t
BT > DB & B 5 R (10E-3% 10E-2pg/mL) 3 F
1 S 400 0 TL-3 182 TL-3 1 Ry 40 & fE A -

3. HL-TL-3150 88 %0 IL-315% M 2 STAT3 % B 1L iy 40
|

(0177 IL-311z 5 #& (%

O

B 40 B B R IL-31R @ /OSMR
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el E R - KRARE T IFESSTAT3IR B &L - £ H
USTMGHH A PR &F (5 lH IL-310E IR R yE R 2B 8 2 & R = &
T B P& (b Z pr-IL-3151 88 - Al IL-3155 & 2 STAT3 b
B (L HyAE T -

(01781 & 5% » LLIL-31(10ng/mL) 1R [F J& £ 69 IgG[F] By
i B AN AE o S PL-IL-31E PRI MT313/E B ML & - W56
2218 Fron 0 AURME R ZE(SEQ ID NO - 87H1101)5E % 2 i
-IL-311gGEIMT313 & 0] DL A & (K #8 1% J7 20 [F (& STAT3HY
Bz At -

4. IL-3155 8 2 IL-20% I &Y HI &

[0179] TL-20B1L-1045# AR - H® 2 A E P KA
RERYE N T > A SRS By 3 R K - IL-310 f£ /&
B P B Al BE Pk HaCaT 1 55 HIL-200y R - K T HF 5T IL-31
Mk EREBELER=ZE TSI # ZH-IL-315 8 E & 1l
il i3 & R IWIL-31Ra.Z HaCaTHH A o IL-3 14K %8 14 #Y IL-20%%
B BT A A& 10ng/mLAYIL-315E M 3057 #8 - DLk EIL-20
EAN#Eek o MIL-31FE KR Z R 2 (SEQ ID NOs: 8741101)
R 2 RZ R REME N IgGH R M 8B DR E B E IR
Flal B A AMT313/E R 5 1 ¥ B2l - DLA R I L a8
HAEIL3IFA TEBEAMEE B EE - W% 2368 A7
;& 0 {ESEQ ID NOs: 87H1101 7 £ 3= M Bk Bk & B Fr 5] & 89
lgGPLae /B W T > 330 Jrag o] B & A 8 M i 5100 & IL-204Y
RE -
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5 107144910 SEEF A HEEH fEEHH 109412 530 H
(0180 b it ex-vivo®ff 55 38 B4 - i 4% JiE - 4% e #H & F A

FE AN TOHE B G2 P A B 2 8B e C4H B BY TL-3 1R IR % % R
A] 55 B PH B IL-31-IL-31Raff & 1 A > BL R 0 ) IL-3 155 & #Y
{5 9% F A& # -

5. RBREAHIL-31IERKZBE(SEQ ID NO : 10)FE &
% 4H g BB o o RE e R IR M Y BY 65

[0181] fE 3275 K £ B (300-350gH 5 )#E T R & -
27TERZ R 94 » B4H3E > Ll400pght IR & 1T ¢ 48 %
& AR ERERIBMOHE (wpl) T2 N5 % & > W%
15 4£0~3~6~9~ 128 15wpilly % M /&R & 4 LU A AH £ 1L-31
B A E iz BE AR (SEQ ID NO & 101).Z §ii -IL-3 147 fig Y XX
B - WRISFH R > B &% H(&PBS)» CPGIl ~ CpG3 »
ISA51VG y ADJUPHOS > ISA51VG+CpGl
ADJUPHOS+CpG1 ~ ISAS1VG+CPG3 1 ADJUPHOS+CpG 3
FOW - WHRISAT/R(0~3~6~9~12R 15wpi)> iE A EACIL-31
Bt & A % fiz BE BL (SEQ 1D NO = 101)LLELISA Sy #7 i 7% it
SIL-31i A 30 8 > % Ll Log &/ - 524 FE R0~ 3
6 F1 9wpify By & & R 1E B8 - & fE 2H Y & 4 29 0 (E B
Logio® " » BRI SR 24E R T E -

(0182] f£ or #rIL-31FIIL-31Ra4E G HYMH & F - #

ZEF 9 wpiRZ B REMmE P et HAE o & IL-311E

Ak e & R 2 (SEQ ID NO = 10)Ey X th i /8 » 2058 2508 Fr
e st EEE A A ICs (1 g/mL) > W55 2508 Arow - [6 £ it
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B LR PR m A R M A Y & ISASL/CpG 1 B
ISA51/CpG3 > 1CsofE 55 7 B 0.2036F10.1965 ¢ g/mL -

(01831 [t 4F - 9 wpi R = B & & [ 05 F #F ¥ & 7 8 7|
IL-31 0% Bk %2 & J/ 2 # (SEQ ID NO : 101)Hy % #& 4 #2 1&
ex-vivo' & » B EHT -IL-3 141 #2400 H IL-3 1585 & 2 IL-203% 3 &
71 R IL-313% & 2 STAT3 0 B8 (& -

[0184) W FE 25K 26 Fror » BB (L 1E94H )T R F= M
fiz BE K %8 /= JROZ # (SEQ ID NO © 101)AT &% & Z i fie £ § B
HPEERBREMBHEAIH - EEEM - ISAST + CPGIE
CpG3 Wy Fc /5 Bl K 3R - B A & & 89 IL-203% 3 ] & 5
71 WEBE2SE AT R (£ 10 1 gf1100 ¢ g/mLEF » $E1 ¢ g/mL[#F
ETRHABEARYO0.350.4(5) > LR By STAT3 8 B (L (5F
26[H ) -

B 12. B NEMABEAEYE IL-31 K %%
R &R XX E M F

a. P E — MM IL-31 ELISAS #7

(0185) ks ¥y ~ /N B F0 AN B IL-3 1B i 8 £ fir Bk ik (SEQ
ID NO: 12~ 93 - ~ 978 98)LL200ng /FLEY B B X R M 4%
# (1.5 g/L Na,COs5 > 2.9 g/L NaHCO; » pH 9.6)[& & 1
AL B RACCTN RERR R - LL200 u L/FLBY B % 4 1 R
(&0.05% TWEEN-20PBS);E % FLAE 3R « £ & J8 T £L200
© L/FLEY 4 # 7% BB B (& 0.5%BSA » 0.05%TWEEN-20 -

0.01%ProClin 3008 PBS)Ef[H FLJA 1/NBF - DL200 ¢ L/FLHY V&
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P E IR E E3R o K100 ¢ LY RS 6 BB B /Y #1108 (G &
10 MmB)RIMEEERFENFLEF - RERTKIELINE -
R A FLE R RV R RS 0 AF PL200 w L/FL Y JF % 4% B R OB
5 oo FFFLEE BT 10,0005 B 2 HRP&R & (I F #1 - K == &
IgG(H + L)#1 % (Jackson ImmunoResearch Laboratories)Z
JE1/NEF (100 ¢ L/FL) = ¥ » (E 200 ¢ L/FLEY B & & 1 R
BRI AFLESRK - &% > ARAM100y L/FLAINeA-Blue TMB
B & (Clinical Science Products)Z FLJF & # 17 X fE - I DL
100 4 L/FLEHI 1M H,SO,%%¢ IE & JE - DLELISAfK 7L & Ml &
(Molecule Devices){&E il ODyso B B ¢ (& - Bl 72 $i 11 7F 019 4 &£
PERCME > W PALogio& 7 -

b. &%

[0186] = 13F0 1458 /= % & R ME Y 5F {5 45 & -

[0187] $t ¥ KR (SEQ ID NOs: 83Ff185)EL A ¥ (SEQ ID
NO: INMHEHEMERBE LY 2 RZE & & IL-31 B
R GE fir BEBK(SEQ ID NO : 12F193)E A & By T X fE
Mo am R A3FT R o 2R - #F #F /N B IL-3 1R ik %2 % R 2 # (SEQ
ID NO : 104/1105)8 K %E (10271 103)#H ¥ /& BE K 0 = 7 &
BEUY 2 RZE & B E 2 IL-31 B A E fir
BERK (R MHAYSEQ ID NOs: 96 vs /NEHII) & & HEAIR
38 R HE o #F 8K FHIL-3 10 K %2 % 2 # (SEQ ID NO :
102 /1 103)/Y K = B e & )& 8L ¥ 2 /N B IL-31 BHL R -k
E L BEPLE PP (SEQ ID NOs : 97H198)F BE XX X2 JE - 40
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TlAF R - N BHAAEHREENET NBEEMNHRE -

B 13. BEARFAEREAEBNIERE G » EHRK
B IL-31 EHHE S UBITHI EEZEEANKRZE 2 &R
M 5F £

[0188) K& 4H & & KB IL-31%E 0 (FL-RIL-3) K &
fir ¥ IL-31%& & N-Iif 2 UBITh® 1 7 31 ({8 # % & K )~ &= 4
2R RKNBEIL-31E 8 (FL-RIL-31A5 & 5 ) > DL2ME R & ¢ & 48
B PA B 118 ADJUPHOSEH B 2K bR % & {F9 89 HH % % v R 1 B
i e B2 (8 = K & F0R Kl & S50 1 g/0.5mL/ B £ /IM ~ 25 u
g/0.5mL/H & /IM# T H & - 1 £ F§ ADJUPHOSTE K = Bl ~
HRCELLS B &S50« g/0.5mL/H & /IMAE T 0 &0 - 40 R 1287
7T< o

a. IL-31 ELISAZ 58 & — ¥ o

[0189) ¥ & 4H 4 £ (FL) R MEIL-31% (3 LL50ng/FL 16 &
ffi 48 &% (1.5g/L Na,CO; ~ 2.9¢/L NaHCO; » pH 9.6)F & &
NMEFEE > WAAE4CT RIERRK - BL200u L/FLHYE &
4 R (2 0.05%TWEEN-2009PBS) & ME LI 3R - £ = 8
F3200 u L/FLAY 2 #7 #6 F2 B (0.5%BSA ~ 0.05% TWEEN-20 ~
0.01% ProClin 300/E PBSH )& [H FLIF 1/NBF « DL200 i L/FL
Y OB 7k 4% 81 7R OB SR FL R 3K - R 100 ¢ Lo #S 3 B Al 47 /Y $0 1
BOEERBIOE)AMEKEMAFLEF - L ZH T KIE]
INEF e fEAH200 0 L/IFLEY B R EEREEMAFLEASK -

fLEEBL1 2 10,0008 F2 Ry HRP-& & U =F Ji K = B 1gG(H + L)
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fi #8 (Jackson ImmunoResearch Laboratories)f JE 1 /N BF (100
pL/IFL) - BEFE > LL200 ¢ L/FLHYE 2k 4% 8 R 0K 8 Bt A FLIE S
Koo Ti%k 0 LL100 ¢ L/FL B9 NeA-Blue TMB £ & (Clinical
Science Products)#E T fE > g A 100 ¢ L/FLEY 1M H,SO,
&1k JE o fF A ELISAf FL #R = M % (Molecule Devices)Hl
2 ODysofy R e B « M E fL M F AV 2 M RE > I A Logi

RN °

b. &X

[0190] ERui2fE EAAEO M REREEFHEERWEI
AR -

[0191] RMFIL-31fs & B (5B 14 2 F 38 )M — LBy R
HIL3IEH(F4z 6 A mE M > £RIE 27 &
(%651~ 2~ 4B 54 ) > N-Uii 2 £ By UBITh®1 {1 o] 3 58 15 L&
EHEWNRERME BENS > EHMEREZE - IL-31FE
HEEIEE2E3E R EREREER —&IL-31ERBEE G (54
FoHRRERYE  EEREOSEET -—XREEMNAEAES
TEEREME - —REBEREHCGEIHEB )L E —F I
MR EE o R E KM EN RERENE > A2 INE R
EkEZAEE RZEEREM - 08 wpilly % & MM & fror e
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[0192] %1. PR EE oM ERZIL-31R HER B E
gl

SEQ .
R B =27
ID NO:
. MLSHT GPSRF ALFLL CSMET LLSSH MAPTH QOLPPS DVRKI ILELQ PLSRG
KEE 1L-31 1-159
LLEDY QKKET GVPES NRTLL LCLTS DSQPP RLNSS AILPY FRAIR PLSDK
(Uniprot CTGOW1-1; 1
NIIDK IIEQL DKLKF QHEPE TEISV PADTF ECKSF ILTIL QQFSA CLESV
GenBank: BAH97742.1)
FKSLN SGPQ
MASHS GPSTS VLFLF CCLGG WLASH TLPVR LLRPS DDVOK IVEEL QSLSK
AFH IL-31 1-164 MLLKD VEEEK GVLVS ONYTL PCLSP DAQPP NNIHS PAIRA YLKTI RQLDN
2
(GenBank: AAS86448.1) KSVID EIIEH LDKLI FQDAP ETNIS VPTDT HECKR FILTI SQOFS ECMDL
ALKSL TSGAQ QATT
KAEE 1L-31 97-144
3 LSDKN IIDKI IEQLD KLKFQ HEPET EISVP ADTFE CKSFI LTILQ QFS
(p4751)
KAEE 1L-31 97-133
4 LSDKN IIDKI IEQLD KLKFQ HEPET EISVP ADTFE CK
(p4752)
KAEE 1L-31 97-122
5 LSDKN IIDKI IEQLD KLKFQ HEPET E
(p4753)
KAEE IL-31 97-114
6 LSDKN IIDKI IEQLD KLK

(p4754)

K#EE 1L-31 90-110
7 YFRAI RPLSD KNIID KIIEQ L

(pA755)

REH IL-31 90-144 YFRAI RPLSD KNIID KIIEQ LDKLK FQHEP ETEIS VPADT FECKS FILTI
(p4854) / (p4855) ® | Loors

RIA IL-31 86-144 AILPY FRAIR PLSDK NIIDK IIEQL DKLKF QHEPE TEISV PADTF ECKSF
(p4856) S ILTIL QQFS

KAEE 1L-31 97-149
10 LSDKN IIDKI IEQLD KLKFQ HEPET EISVP ADTFE CKSFI LTILQ QFSAS LES

(p4857)
RA4H IL-31 90-149 YFRAI RPLSD KNIID KIIEQ LDKLK FQHEP ETEIS VPADT FECKS FILTI
1
(p4858) LQQFS ASLES
RFH IL-31 86-149 ATLPY FRAIR PLSDK NIIDK IIEQL DKLKF QHEPE TEISV PADTF ECKSF
12
(p4859) ILTIL QQFSA SLES

AE 1L-3198-145
13 LDNKS VIDEI IEHLD KLIFQ DAPET NISVP TDTHE CKRFI LTISQ QFS
(p4847)
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RO & R B RO F BB T 7 E AR &%
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[0193] < 2.

BIEHEA : 1094212 B 30 0

FEIL-310T £ Z K & & R &1
{5 A3 &K 355 53 0y OR F Tl Bh 4 BE fT

R R E AL

2
34

T & Fr

SEQID

107144910 FHGTE A0202

B NO: FFFl
WEEREE 1 Th 14 KKQYIKANSKFIGITEL
MvF1 Th 15 LSEIKGVIVHRLEGV
B HIZA2E Th 16 GAYARCPNGTRALTVAELRGNAEL
WEEREE 2 Th 17 WVRDIIDDFTNESSQKT
B Th 18 DSETADNLEKTVAALSILPGHGC
EMIERES Th 19 DHEKKHAKMEKASSVFNVVNS
2R Mm% Th 20 KWEFKTNAPNGVDEKHRH
ERl&FHETh 21 ALNIWDRFDVFCTLGATTGYLKGNS
MvF2 Th 22 ISEIKGVIVHKIEGI
KKKISISEIKGVIVHKIEGILF
KKKMVF3 Th 23
T RT TR T
KRKLFLLTKLLTLPOSLD
RRRIKII RII I L IR
HBsAg1 Th 24 VRVW VV V IV
FFF FFFVF
F
ISISEIKGVIVHKIETILF
MvF4 Th (UBITh®3) 25
T RT TR
KKKIITITRIITIPQSLD
HBsAg2 Th 26
FFLL L ITTI
MVF5 Th (UBITh®1) 27 ISITEIKGVIVHRIETILF
HBsAg3 Th (UBITh®2) 28 KKKIITITRIITIITTID
FATHEEVE %E MP1_1 Th 29 FVETLTVPSER
FATHEEVE %E MP1_2 Th 30 SGPLKAEIAQRLEDV
JATHEEVE %#E NSP1 Th 31 DRLRRDQKS
Epstein-Barr 553 BHRF1 Th 32 AGLTLSLLVICSYLFISRG
PHEREWEE TT1 Th 33 OYIKANSKFIGITEL
Epstein-Barr f53 EBNA-1 Th 34 PGPLRESIVCYFMVFLQTHI
WEEREE TT2 Th 35 FNNFTVSFWLRVPKVSASHLE
WEEREE TT3 Th 36 KFIIKRYTPNNEIDSF
WEEREE TT4 Th 37 VSIDKFRIFCKALNPK
Epstein-Barr 53 CP Th 38 VPGLYSPCRAFFNKEELL
MNIEEATIEREE IE1 Th 39 DKREMWMACIKELH
82
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[0194] %2 (#%H)

BIEHEA : 1094212 B 30 0

107144910 FHGTE A0202

SEQID
e NO: F3
Epstein-Barr j55 GP340 Th 40 TGHGARTSTEPTTDY
Epstein-Barr 52 BPLF1 Th 41 KELKRQYEKKLRQ
Epstein-Barr j52 EBNA-2 Th 42 TVFYNIPPMPL
83
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25 107144910 5FHEFERIAFEIEH

[0210]

R (SEQ ID NO * 101)££ K = B F #Y & & [ 14 5F {&

BIEHEA : 1094212 B 30 0

R15. ZAHBRBH B AFRME ANBHIL-31E K % & R

&HAIERT
#

R

asiil

B

A IL-31 85115
(SEQ ID NO: 95)
ELISA Logq 3E

ow

3w

6w

9w

12w

15w

p5095kb

UBITh1-eK-KKK-
AJE IL-31 5115

SEO ID NO: 101

6982

0.072

2.827

3.793

4.728

4.494

3.782

6983

0.080

1.563

4.384

4.728

4.678

n/a

6984

0.077

0.000

3.149

4.510

4.399

3.838

CpG1

6985

0.072

0.000

4.223

4.954

4.834

4.739

6986

0.064

0.000

3.689

4.076

3.441

3.295

6987

0.064

0.000

1.273

4.252

3.962

3.400

CpG3

6988

0.077

1.926

3.788

4.469

4.147

3.605

6989

0.068

3.186

4.792

5.001

4.826

4.744

6990

0.064

0.000

2.487

3.970

3.336

3.047

ISA51VG

6991

0.132

4.506

4.803

4.939

4.847

4.806

6992

0.085

3.702

4.648

4.745

4.708

4.369

6993

0.092

4.055

4.874

4.942

4.956

5.073

Adju-Phos

6994

0.068

1.917

3.460

4.760

4.603

3.815

6995

0.071

2.583

4614

4.925

4.772

4.517

6996

0.073

2.986

4.072

4.304

3.801

3.308

ISA51VG + CpG1

6997

0.066

4.915

5.454

6.046

5.498

5.230

6998

0.064

4.734

5.381

6.567

5.851

5.399

6999

0.071

4.863

5.228

6.288

5.760

5.228

Adju-Phos + CpG1

7000

0.083

0672

4.486

4.783

4.691

4.608

7001

0.067

2.570

4.255

4.730

4.499

4.084

7002

0.073

3.791

5.010

5.200

5.056

4.956

ISA51VG + CpG3

7003

0.066

5.061

6.060

7.033

5.731

5.204

7004

0.063

4.476

4.974

5.305

5.075

4.990

7005

0.065

3.076

5.163

5.588

5.558

5.086

Adju-Phos + CpG3

7006

0.064

3.072

4.549

4.789

4.985

4.703

7007

0.070

3.071

4.808

5.010

5.153

4.909

7008

0.090

3.041

4.708

4.949

4.947

4.789

107144910

FHGTE A0202

98

1093351626-0
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% 107144910 SEEFEHFEIEH EIEOHT - 1094 12 H 30 0

GElEd

<110>  H& A4 a2 N (UNITED BIOMEDICAL, INC)

120> FHNEHEE K /ol AT BALE B8 2 2 TL-31 Rk e 28 TR & o) AU

<140> TW107144910

<141> 2018-12-11

<150> US 62/597, 130

<151> 2017-12-11

<160> 109

<170> Patentln version 3.5

210> 1
<211> 159
<212> PRT

213> R

220>

221> Rk
<222> (1)..(159)

<223>  RJE 1L-31 1-159(Uniprot C7GOW1-1; GenBank: BAH97742.1)

107144910 FH YR A0202 1093351626-0
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<400> 1

Met Leu Ser His Thr Gly Pro Ser Arg Phe Ala Leu Phe Leu Leu Cys

1 5 10 15

Ser Met Glu Thr Leu Leu Ser Ser His Met Ala Pro Thr His Gln Leu

20 25 30

Pro Pro Ser Asp Val Arg Lys Ile Ile Leu Glu Leu Gln Pro Leu Ser

35 40 45

Arg Gly Leu Leu Glu Asp Tyr Gln Lys Lys Glu Thr Gly Val Pro Glu

50 55 60

Ser Asn Arg Thr Leu Leu Leu Cys Leu Thr Ser Asp Ser Gln Pro Pro

65 70 75 80

Arg Leu Asn Ser Ser Ala Ile Leu Pro Tyr Phe Arg Ala Ile Arg Pro
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85 90 95

Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys

100 105 110

Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp

115 120 125

Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

130 135 140

Ala Cys Leu Glu Ser Val Phe Lys Ser Leu Asn Ser Gly Pro Gln

145 150 1556

210> 2
<211> 164
<212> PRT

213> &HA
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£220>
221> AR
222> (1).. (164)

<223> AJ¥E IL-31 1-164 (GenBank: AAS86448. 1)

<400> 2

Met Ala Ser His Ser Gly Pro Ser Thr Ser Val Leu Phe Leu Phe Cys

1 5 10 15

Cys Leu Gly Gly Trp Leu Ala Ser His Thr Leu Pro Val Arg Leu Leu

20 23 30

Arg Pro Ser Asp Asp Val Gln Lys Ile Val Glu Glu Leu Gln Ser Leu

35 40 45

Ser Lys Met Leu Leu Lys Asp Val Glu Glu Glu Lys Gly Val Leu Val

50 55 60



1741241

Ser Gln Asn Tyr Thr Leu Pro Cys Leu Ser Pro Asp Ala Gln Pro Pro

65 70 75 80

Asn Asn Ile His Ser Pro Ala Ile Arg Ala Tyr Leu Lys Thr Ile Arg

85 90 95

GIn Leu Asp Asn Lys Ser Val Tle Asp Glu Ile Ile Glu His Leu Asp

100 105 110

Lys Leu Ile Phe Gln Asp Ala Pro Glu Thr Asn Ile Ser Val Pro Thr

115 120 125

Asp Thr His Glu Cys Lys Arg Phe Ile Leu Thr Ile Ser Gln Gln Phe

130 135 140

Ser Glu Cys Met Asp Leu Ala Leu Lys Ser Leu Thr Ser Gly Ala Gln

145 150 155 160



1741241

Gln Ala Thr Thr

<210> 3
211> 48
<212> PRT

213> IR

<220>
221> JERK
222> (1)..(48)

<223> RHIE IL-31 97-144

<400> 3

Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys

1 5 10 15

Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp

20 25 30
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Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

35 40 45

210> 4

211> 37

<212> PRT

213> R

<220>

221> FERK

222> (1).. 3D

223> R¥E IL-31 97-133

<400> 4

Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys

1 5 10 15

Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp

20 25 30
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Thr Phe Glu Cys Lys

35

210> 5
211> 26
212> PRT

213> B

<220>
221>  JHRK
<222> (1)..(26)

<223> RFH IL-31 97-122

<400> 5

Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys

1 5 10 15

Leu Lys Phe Gln His Glu Pro Glu Thr Glu
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20 25

<210> 6
<211> 18
<212> PRT

213> I8

220>
221> MRk
222> (1)..(18)

<223> R¥E IL-31 97-114
400> 6

Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu GIn Leu Asp Lys

1 5 10 15

Leu Lys
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210> 17
211> 21
212> PRT

213> B

<2205

221>  FERK
222> (1)..(21)

223> RHH 1L-31 90-110

<400> 7

Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn Ile Ile Asp Lys

1 5 10 15

Ile Ile Glu Gln Leu

20

<210> 8
211> 55

<212> PRT

10



1741241

213> R

<220>

<K221> BERK

222> (1)..(55)

<223> RIF IL-31 90-144
<400> 8
Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn Ile Ile Asp Lys

1 5 10 15

TIle Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

20 25 30

Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu

35 40 45

Thr Ile Leu Gln Gln Phe Ser

50 55

11



1741241

210> 9
211> 59
212> PRT

213> IR

<2205

221> PERK

222> (1).. (59

<223> RIHE IL-31 86-144

<400> 9

Ala Ile Leu Pro Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn

1 5 10 15

Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His

20 25 30

Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys

12



1741241

35 40 45

Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

50 55

<210> 10
<211> 53
<212> PRT

213> IR

<220>
221> PEBE
<222> (1).. (53)

<223> RIH IL-31 97-149, C146 & S146

<400> 10

Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys

1 5 10 15

13
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Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp

20 25 30

Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

35 40 45

Ala Ser Leu Glu Ser

50

210> 11
211> 60
<212> PRT

213> R

<220>

221> MR
222> (1).. (60)

<223> RHE IL-31 90-149, Cl46 & S146

<400> 11

14
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Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn Ile Ile Asp Lys

1 5 10 15

Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

20 25 30

Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu

35 40 45

Thr Ile Leu Gln Gln Phe Ser Ala Ser Leu Glu Ser

50 55 60

210> 12
211> 64
<212> PRT

213> IR

<220>

15
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221>  RERK
<222> (1).. (64)

<223> RJE IL-31 86-149, Cl46 % S146

<400> 12

Ala Tle Leu Pro Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn

1 5 10 15

Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His

20 25 30

Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys

35 40 45

Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser Ala Ser Leu Glu Ser

50 99 60

<210> 13

211> 48 -

16
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212>

213>

<220>

221>

<222>

<223>

<400>

PRT

BA

FAERK
(1).. (48)

NFE IL-31 98-145

13

Leu Asp Asn Lys Ser Val Ile Asp Glu Ile Ile Glu His Leu Asp Lys

10 15

Leu Ile Phe Gln Asp Ala Pro Glu Thr Asn Ile Ser Val Pro Thr Asp

20

25 30

Thr His Glu Cys Lys Arg Phe Ile Leu Thr Ile Ser Gln Gln Phe Ser

35

210> 14

40 45

17
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211> 17
<212> PRT

213> HHERUEE

<220>

221> BARK
222> (1).. 1D

223> WEEMEHE 1 Th

<400> 14

Lys Lys Gln Tyr Ile Lys Ala Asn Ser Lys Phe Ile Gly Ile Thr Glu

1 5 10 15

Leu

<210> 15
211> 15
<212> PRT

QLY MERE

18
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<220>
221> BBk
222> (1).. (15)

<223> MvFl Th

<400> 15

Leu Ser Glu Ile Lys Gly Val Ile Val His Arg Leu Glu Gly Val

1 o 10 15

<210> 16
211> 24
<212> PRT

213> HHZEHEERKER

<220>
221> PRk
<222> (1)..(24)

<223> HBHZEESSKERE Th

19
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<400> 16

Gly Ala Tyr Ala Arg Cys Pro Asn Gly Thr Arg Ala Leu Thr Val Ala

1 5 10 15

Glu Leu Arg Gly Asn Ala Glu Leu

20

210> 17
211> 17
<212> PRT

213> WIEEMEHE

<220>

221> PRk
222> (D.. QD

223> WEEMEE 2 Th

<400> 17

Trp Val Arg Asp Ile Ile Asp Asp Phe Thr Asn Glu Ser Ser Gln Lys

20
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Thr

<210> 18
<211> 23
<212> PRT

213> HAWFEE

<220>
221> BBk
222> (1)..(23)

<223> HEWE Th

<400> 18

Asp Ser Glu Thr Ala Asp Asn Leu Glu Lys Thr Val Ala Ala Leu Ser

1 5 10 15

21
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Ile Leu Pro Gly His Gly Cys

20

<210> 19
211> 21
<212> PRT

Q213> THEERZE

<220>
221> JERK
222> (1)..(21)

923> %&ﬁéﬁgﬂiii Th

<400> 19

Asp His Glu Lys Lys His Ala Lys Met Glu Lys Ala Ser Ser Val Phe

1 5 10 15

Asn Val Val Asn Ser

20

22
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<210> 20
211> 17
<212> PRT

213> =ZRiMK&E

£220>
<221>  REAK
222> (.. 0D

<223> EBRIMKE Th
400> 20
Lys Trp Phe Lys Thr Asn Ala Pro Asn Gly Val Asp Glu Lys His Arg

1 5 10 15

His

<210> 21

<211> 25

23
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<212> PRT

213> EIAFE

<220>

<221> R
<222> (1).. (25)

<223> EBE.EZEZE Th

<400> 21

Ala Leu Asn Ile Trp Asp Arg Phe Asp Val Phe Cys Thr Leu Gly Ala

1 5 10 15

Thr Thr Gly Tyr Leu Lys Gly Asn Ser

20 25

<210> 22
<211> 15
<212> PRT

213> MREHEH

24
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<2207
221> PRk
<222> (1)..(15)

<223> MvF 2 Th

<400> 22

Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Gly Ile

1 6] 10 15

210> 23
211> 22
<212> PRT

213> MR

<220>
221> Rk
222> (1)..(22)

<223> KKKMvF 3 Th

<220>

25
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<2215

222>

223>

<220>

221>

<222>

223>

<220>

<2215

222>

<223>

<220>

221>

<222>

223>

<220>

<2215

<222>

223>

SITE
D..

SELT

SITE

(10).. (10

K 3% R

SITE

(1D.. Q1)

GBT

SITE

(15).. (15)

HEl T

SITE

(16).. (16)

K B R

26
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<220>
<221> SITE
222> (19)..(19)

Q223> G E T

<400> 23

Lys Lys Lys Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa

1 5 10 15

Ile Glu Xaa Ile Leu Phe

20

<210> 24
<211> 18
<212> PRT

<213> BRUFFRIRE

220>
221> PRk

<222> (.. (18)

217
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223>

<220>

221>

<222>

223>

<220>

221>

222>

<223>

<220>

<2215

<222>

<223>

<220>

<2215

<222>

<223>

<220>

221>

HBsAg 1 Th

SITE
..

K 8 R

SITE
2).. (2

K& R

SITE
(3).. @)

K3 R

SITE
4.. @

LER IS VELF

SITE

28
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<222>

<223>

<220>

221>

<2225

<223>

<220>

221>

<2227

<223>

<220>

<2217

222>

<223>

<220>

2215

222>

<223>

<220>

(5).. ()

Fai XK &R

SITE

6).. (6)

LEIEVEF

SITE

(N.. (D

L I8k VET

SITE

9..09)

K B R

SITE
(10).. (10)

LetIsVaETF

29
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2215

222>

223>

<220>

221>

<222>

223>

<220>

221>

222>

<223>

<220>

221>

222>

223>

<220>

221>

<222>

<223>

SITE
(11).. (1)
LER I8 VEF
SITE

(13).. (13)
Lei I & VEF
SITE

(15).. (15)

QER LB I B VEF
SITE -

an..an
Lat I8 VEF
SITE

(18).. (18)

D & R

30
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<400> 24

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Thr Xaa Xaa Xaa Thr Xaa Pro Xaa Ser

1 5 10 15

Xaa Xaa

<210> 25
211> 19
<212> PRT

Q13> FBHE

220>
221>  RERK
222> (1)..(19)

223> MvF 4 Th

<220>
221> SITE

222> (4).. @

31
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223>

<220>
221>
<222>

<223>

220>
221>
<222>

<223>

220>
221>
222>

<223>

<220>
2215
<222>

223>

<400>

SET

SITE

0.

K B R

SITE

®).. (8

GET

SITE

(12).. (12)

Ha T

SITE

(13).. (13)

K= R

25

32
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Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe

<210> 26
<211> 18
<212> PRT

<213> BEIFFRIFRTE

<220>
221>  PERK
222> (1)..(18)

<223> HBsAg 2 Th

<220>
<221> SITE
222> (4)..(4)

223> 1 HLF

33
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<220>

221>

<222>

<223>

<220>

221>

222>

<223>

<2205

221>

222>

<2235

<2205

221>

<2225

<223>

<2205

<2215

222>

223>

SITE

(5).. (5)

I 8L F

SITE

6).. (6

T 8 L

SITE

..

IEL

SITE

(11).. ay

I &L

SITE

(14).. (14)

PELI

34
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<220>
<221> SITE
222> (15).. (15)

223> QEL T

<220
<221> SITE
<222> (16)..(186)

223> S E T

<220>

<221> SITE

222> 17)..Q7n

223> L EL I

<400> 26

Lys Lys Lys Xaa Xaa Xaa Xaa Thr Arg Ile Xaa Thr Ile Xaa Xaa Xaa

1 5 10 15

Xaa Asp

35
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210> 27
211> 19
<212> PRT

213> MERE

<220>

221> HERK
222> (1)..(19)
<223> MvF 5 Th

<400> 27

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15
Ile Leu Phe
<210> 28

36



1741241

<211> 18
<212> PRT

213> BREIFRFH

<220>
221>  RERE
<222>  (1)..(18)

<223> HBsAg 3 Th

<400> 28

Lys Lys Lys Ile Ile Thr Ile Thr Arg Ile Ile Thr Ile Ile Thr Thr

1 5 10 15

Ile Asp

<210> 29
211> 11
<212> PRT

Q213> FHRURE

37
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<220>

221>

222>

223>

<220>

221>

<222>

223>

<400>

i
(1).. 11)

MEBEEEHA 1 _1Th

i3
(1).. 11

MEEEEH 1.1 Th

29

Phe Val Phe Thr Leu Thr Val Pro Ser Glu Arg

<210>

211>

<212>

<213>

30

15

PRT

38
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{2205
<221> BERK
222> (1)..(15)

223> VREREEEH 1.2 Th

<400> 30

Ser Gly Pro Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val

1 5 10 15

<210> 31
211> 9
<212> PRT

Q13> RS

<220>
<221>  RERK
222> (1)..(9)

<223> IMEIEEBEBQ 1 Th

<400> 31
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Asp Arg Leu Arg Arg Asp Gln Lys Ser

210> 32
211> 19
<212> PRT

213> X AEriE-E e (EBY)

<220>

221> BERK
222> (1).. (19
<223> EBV BHRF1 Th

<400> 32

Ala Gly Leu Thr Leu Ser Leu Leu Val Ile Cys Ser Tyr Leu Phe Ile

1 5 10 15

Ser Arg Gly

40
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<210> 33
<211> 15
<212> PRT

213> WEEAEEH

<220>
921> PERK
222> (1)..(15)

223> WEHEEAEE TT1 Th

<400> 33

Gln Tyr Ile Lys Ala Asn Ser Lys Phe Ile Gly Ile Thr Glu Leu

1 5 10 15

<210> 34
211> 20
<212> PRT

213> VAA4TE-EE R R (EBV)
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<220>

221> MERK
222> (1)..(20)

<223> EBV EBNA-1 Th

<400> 34

Pro Gly Pro Leu Arg Glu Ser Ile Val Cys Tyr Phe Met Val Phe Leu

1 5 10 15

Gln Thr His Ile

20

<210> 35
211> 21
<212> PRT

213> BEEEE

<220>
221> RERK

222> (1).. Q1
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223> WHEEAEHE TI2 Th

<400> 35

Phe Asn Asn Phe Thr Val Ser Phe Trp Leu Arg Val Pro Lys Val Ser

1 5 10 15

Ala Ser His Leu Glu

20

<210> 36
- <211> 16

<212> PRT

213> WEERE

<220>
221> PERE
<222> (1)..(16)

223> WHEEAEE TT3 Th

<400> 36
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Lys Phe Ile Ile Lys Arg Tyr Thr Pro Asn Asn Glu Ile Asp Ser Phe

1 5 10 15

<210> 37
211> 16
<212> PRT

Q213> WHEREH

<220
221> PRk
<222> (1).. (16)

223> WHEEAMEHE TT4 Th

<400> 37

Val Ser Ile Asp Lys Phe Arg Ile Phe Cys Lys Ala Leu Asn Pro Lys

1 5 10 15

<210> 38

211> 18



1741241

<212> PRT

213> YAHrB-EE %S (ERY)

<2205

221>  JERK
<222> (1)..(18)

<223> EBV CP Th

<400> 38

Val Pro Gly Leu Tyr Ser Pro Cys Arg Ala Phe Phe Asn Lys Glu Glu

1 5 10 15

Leu Leu

<210> 39
211> 14
<212> PRT

213> NFEEAMmE HOMY)

45



1741241

220>
221>  PRK
222> (1).. (14

<223> HCMV IE1 Th

<400> . 39

Asp Lys Arg Glu Met Trp Met Ala Cys Ile Lys Glu Leu His

1 5 10

<210> 40
211> 15
<212> PRT

213> XiE-BERS

<220>

221> Bk
<222>  (1).. (15)

<223> EBV GP340 Th

<400> 40
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Thr Gly His Gly Ala Arg Thr Ser Thr Glu Pro Thr Thr Asp Tyr

1 5 10 15

<210> 41
<211> 13
<212> PRT

213> ViRirE-ERmE

220>
<221> PEBK
222> (1)..13)

<223> EBV BPLF1 Th

<400> 41

Lys Glu Leu Lys Arg Gln Tyr Glu Lys Lys Leu Arg Gln

1 5 10

<210> 42

211> 11
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212>

213>

<2205

221

<222>

223>

<400>

PRT

XipEnE-CERE

FERK

(1.. 1

EBV EBNA-2 Th

42

Thr Val Phe Tyr Asn Ile Pro Pro Met Pro Leu

<210>

211>

212>

213>

<220>

221>

<222>

43

71

PRT

AR

JERA

(1)..Q9)

48
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<223>

<220>
<221>
222>

<223>

<220>
221>
<2225

223>

220>
221>
<222>

223>

<220>
221>
<222>

<223>

<2207

221>

MvF 4 Th (UBITH3)

SITE

@).. @

SET

SITE

(N.. (D

K 8 R

SITE

®).. (8

GE T

SITE

(12).. (12)

HELT

SITE

49
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222> (13).. (13)

223> K & R

<220>
<221> SITE
<222>  (20).. (20)

<223> epsilon—K

<220
221>  FERL
<222>  (20).. (23)

<223> epsilon K-KKK FEFGF
<220>

221>  JERK

222> (24).. (71)

<223> RIE IL-31 97-144

<400> 43

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

50
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Ile Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys

20 25 30

Ile TIle Glu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

35 40 45 .

Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu

50 ' 55 60

Thr Ile Leu Gln Gln Phe Ser

65 70

210> 44
211> 68
<212> PRT

213> A RuBERR

<220>

221> JERK

51
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<222>

<223>

<220>

<2215

<222>

<223>

<220>

221>

222>

223>

<220>

221>

222>

223>

<220>

221>

222>

<223>

<220>

D.. 19

MvF 4 Th (UBITh3)

SITE

.. @

SET

SITE

(8).. (8

G BT

SITE

(12).. (12)

HeT

52



1741241

<221> SITE
<222> (13)..(13)

223> K #¢ R

<220>
<221> SITE
222> (20).. (20)

<223> epsilon-K HifEF

<220>

221> JERK

<222> (21).. (68)

223> RHH IL-31 97-144

<400> 44

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

20 25 30
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Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser

35 40 45

Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu

50 55 60

Gln Gln Phe Ser

65

<210> 45
211> 71
<212> PRT

Q13> Gk

<220>
221> Rk
<222> (1)..(19)

<223> MvF5 Th (UBIThl)

<220>

54
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<221> SITE
222> (20)..(20)

<223> epsilon—K

220>
221> RERk
<222> (20).. (23)

<223> epsilon K-KKK FHFET

<220>

221> RERk

222> (24)..(71)

<223> RHF IL-31 97-144

<400> 4b

Ile Sér Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys

20 25 30

55
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Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

35 40 45

Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu

50 95 60

Thr Ile Leu Gln Gln Phe Ser

65 70

<210> 46
211> 68
<212> PRT

213> ERLAERK

<220>

221> AR
222> (1)..(19)

<223> MvF 5 Th (UBIThl)

<220>

56
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<221> SITE
<222> (20).. (20)

<223> epsilon—K [T

<220>

221>  BERK
<222> (21).. (68)

223> RJE IL-31 97-144

<400> 46

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

1 ' 5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

20 25 30

Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser

35 40 45

Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu

57
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50

95

GIn Gln Phe Ser

69

210>

21>

212>

213>

<220>

221>

{222>

223>

<220>

221>

<222>

223>

<220>

47
60
PRT

ERUEERR

RERK
(1)..(19)

MvF 4 Th (UBITH3)

SITE
4).. @

SELT

58

60



1741241

221>

<2227

223>

<220>

221>

<222>

<223>

<2207

221>

<222>

223>

<220>

<2215

<222>

<223>

<220>

<2215

222>

<223>

SITE
M.

K 2 R

SITE
®)..®

GE T

SITE

(12).. (12)

HET

SITE

(13).. (13)

K 8 R

SITE
(20).. (20)

epsilon—K

59



1741241

<2205
221> PERK
222> (20).. (23)

<223> epsilon K-KKK MEIFEF

<220>

Q221> RERL

222> (24).. (60)

223> R#E T11-31 97-133

<400> 47

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys

20 25 30

Ile Tle Glu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

35 40 45

60



1741241

Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys

50 55 60

<210> 48
211> 57
<212> PRT

213> ERUIERK

220>
221> Rk
222> (1)..(19)

<223> MvF 4 Th (UBITh3)

220>
<221> SITE
222> @)..®d

223> S EEL T

<220>
<221> SITE
222> (7).. (7

<223> K = R

61
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<220>
Q21>
<222>

223>

<2205
221>
222>

223>

<220>
Q210
222>

223>

220>
Q21>
222>

223>

220>
Q221>

222>

SITE

(8)..(8)

G T

SITE

(12).. (12)

HELT

SITE

(13).. (13)

KB R

SITE

(20).. 20

epsilon—K [T

JERK

@n.. 67
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<223> RFE IL-31 97-133

<400> 48

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

20 25 30

Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser

35 40 45

Val Pro Ala Asp Thr Phe Glu Cys Lys

50 55

210> 49
<211> 60
<212> PRT

Q13> B RHERK
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220>
221>
222>

<223>

€220
21>
2225

223>

<2205
221>
222>

<2235

<2205
<221>
<222>

<223>

<400>

AR
(1).. (19)

MvF5 Th (UBITh1)

SITE
(20).. 2v)

epsilon—K

i3 N
(20).. (23)

epsilon K-KKK [EIfgF

Fik R
(24). . (60)

FHE IL-31 97-133

49

64



1741241

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys

20 25 30

Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

35 40 45

Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys

50 85 60

<210> 50
211> 57
<212> PRT

213> A RUERKR

<2205

221> RERE

65



1741241

222> (1)..(19)

<223> MvF 5 Th (UBITh1)

<220>

<221> SITE

<222> " (20).. (20)

223> epsilon-K [EifEF

<220>

221> PERK

222> (21).. (57)

223> RFE IL-31 97-133

<400> 50

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

20 25 30

GIln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser

66



1741241

35 40

Val Pro Ala Asp Thr Phe Glu Cys Lys

50 55

<210> 51
<211> 49
<212> FRT

213> HRUEERK

<220>
221>  FERk
<222> (1)..(19)

<223> MvF 4 Th (UBITH3)

220>
<221> SITE
222> (4).. 4)

223> S BT

<220>



1741241

221>

222>

<223>

<220>

221>

<222>

223>

<220>

221>

222>

223>

<220>

<221>

222>

<223>

<220>

221>

<222>

<223>

SITE
N.. M

K B R

SITE
(8)..(®

G BT

SITE

(12).. (12)

HET

SITE

(13).. (13)

K 8¢ R

SITE

(20). . (20)

epsilon—K

68



1741241

£220>
<221> REEK
222> (20).. (23)

<9223> epsilon K-KKK FIFEF

<2205

221> JHRK

222> (24).. (49)

<223> RFE IL-31 97-122

<400> 51

TIle Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys

20 25 30

Ile Ile Giu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

35 40 45

69



1741241

Glu

<210>
211>
212>

213>

{220>
221>
<222>

<223>

<220>
221>
222>

<223>

220>
221>
022>

<223>

52

46

PRT

Bk

HEAR

1.. 19

MvF 4 Th (UBITh3)

SITE

@.. @D

SET

SITE

(N..

K 8 R

70



1741241

<2207
<221> SIIE
222> (8)..(8)

223> G E T

<220>
<221> SIIE
222> (12)..(12)

223> HE T

<220>
<221> SITE
222> (13)..(13)

<223> K =t R

220>
<221> SITE
222> (20).. 20)

223> epsilonK HRET

220>
<221> PEPTIDE

<222> (21).. (46)

71



1741241

<223> K#E IL-31 97-122

<400> 52

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

20 25 30

Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu

35 40 45

<210> 53
211> 49
<212> PRT

Q13> ANHERK

<220>

221> PEREK

72



1741241

222> (1)..(19)

<223> MvF5 Th (UBITh1)

<220>
<221> SITE
<222> (20).. (20)

223> epsilon—K

<2205

<221 HERK
222> (20).. (23)

<223> epsilon K-KKK [If@F
<220>

221> PRk

<222> (24).. (49)

<223> RH¥E IL-31 97-122

<400> 53

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 156

73



1741241

Ile Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys

20 25 30

Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

35 40 45

Glu

<210> 54
211> 46
<212> PRT

213> SRR

<220>
221> JERK
22> (1).. (19)

<223> MvF 5 Th (UBIThl)

220>

74



1741241

<221> SITE
222> (20).. (20)

<223> epsilonK as a spacer

<220>
221> HEHK
<222> (21).. (46)

<223> RIE IL-31 97-122

<400> 54

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

20 25 30

GIn Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu

35 40 45

<210> 55

75



1741241

<211>
<212>

<2135

<220>
221>
222>

<223>

<220>
221>
222>

223>

220>
221>
222>

223>

<220>
221>
<222>

{223>

4]

PRT

B RHERR

FERK

(D.. (19

MvF 4 Th (UBITH3)

SITE

(4).. ()

SET

SITE

(N.. D

K B R

76



1741241

<220>

221>

222>

<223>

<220>

221>

<222>

<223>

<2202

221>

<222>

<2235

<220>

<2215

<222>

<223>

<220>

<2215

222>

SITE
(12).. (12)

HaT

SITE
(13)..(13)

K & R

SITE
(20).. (20)

epsilon—K

RERK
(20).. (23)

epsilon K-KKK Rl

RERK

(24).. (41)

77



1741241

223> R¥H IL-31 97-114

<400> 55

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Tle Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Tle Ile Asp Lys

20 25 30

Ile Ile Glu Gln Leu Asp Lys Leu Lys

35 40

<210> 56
211> 38
<212> PRT

Q213> ERRERK

<220>

221> RERK

78



1741241

222>

223>

<220>

221>

222>

223>

<220>

<2215

222>

223>

<2200

221>

222>

<2235

220>

<221>

222>

223>

<220>

1.. 19

MvF 4 Th (UBITh3)

SITE

(..

K 8 R

SITE

(12).. (12)

HECT

79



1741241

<221> SITE
<222> (13)..(13)

223> K # R

<220>

<221> SITE

<222>  (20).. (20)

<223> epsilon-K REifgF

<220>

<221> PEPTIDE

222> (21)..(38)

<223> R¥F IL-31 97-114

<400> 56

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

20 25 30

80



1741241

Gln Leu Asp Lys Leu Lys

<2107

211>

212>

213>

<220>

221>

<222>

<223>

<220>

<221>

222>

<223>

<220>

<221>

222>

<223>

35

57
41
PRT

ALK

JERK
(1. (19

MvE5 Th (UBITh1)

SITE

(20).. (20)

epsilon—K

AR

(20).. (23)

epsilon K-KKK as a spacer

81



1741241

{220>
<221> HERK
222> (24).. (41)

<223> RHH IL-31 97-114

<400> 57

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Tle Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys

20 25 30

Ile Ile Glu Gln Leu Asp Lys Leu Lys

35 40

<210> 58
211> 38
<212> PRT

213> GREMERK

82
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220>
921> PR
222> (1)..019)

<223> MvF 5 Th (UBIThl)

<2205
<221> SITE
<222>  (20).. (20)

<223> epsilon—X as a spacer

<220>
<221>  JERK
<222> (21)..(38)

223> R IL-31 97-114

<400> 58

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

&3



1741241

20 25

Gln Leu Asp Lys Leu Lys

<210>

21

<212>

213>

<220>

221>

<222>

223>

<220>

221>

222>

<2235

<220>

35

59

44

PRT

A BERR

PERK

n.. Q19

MvF 4 Th (UBITH3)

84
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221>

<222>

223>

<220>

221>

222>

<223>

220>

<221>

222>

- <223>

<220>

221>

222>

<223>

<2207

221>

222>

223>

SITE

(N.. D

K 2% R

SITE

(8)..(®)

G H T

SITE

(12).. (12)

HELT

SITE

(13).. (13)

K 8 R

SITE
(20). . (20)

epsilon—K

&5



1741241

<220>

221> MK
<222> (20).. (23)

<223> epsilon K-KKK FHIF@ET
<220>

221> REK

222> (24).. (44)

<223> RFE IL-31 90-110

<400> 59

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Tle Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser

20 25 . 30

Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu

35 40

86



1741241

<210>

211>

<212>

<213>

<220>

<221>

222>

<2235

<220>

221>

<222>

223>

<220>

221>

222>

<223>

<220>

221>

<2225

60
4]
PRT

DTN

i

(1.. (19

MvF 4 Th (UBITh3)

SITE

4).. @

SET

SITE

(N.. (D

K =R

SITE

8).. (8

87
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<223>

220>

221>

<222>

<2235

220>

<2z21>

<222>

<223>

<2202

221>

222>

<2235

<2205

221>

<222>

<223>

<400>

GE T

SITE
(12).. (12)

HE T

SITE
(13).. (13)

K & R

SITE
(20).. (20)

epsilon-K FHIfEF

RERK
21).. (4D

FeHE IL-31 90-110

60

88



1741241

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn

20 25 30

Ile Ile Asp Lys Ile Ile Glu Gln Leu

35 40

<210> 61
211> 44
<212> PRT

213> &R

<220>
221> PERK
<222> (1)..(19)

<223> MvF5 Th (UBIThl)

<220>
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<221> SITE
€222>  (20).. (20)

223> epsilon—K

<220>

221> JERK
222> (20)..(23)

<223> epsilon K-KKK RfgT

220>

221> JHERK

222> (24).. (44)

<223> RIE IL-31 90-110

{400> 61

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Tyr Phe Arg Ala Tle Arg Pro Leu Ser

20 25 30
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Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu

35 40

<210> 62
211> 41
212> PRT

Q13> ERBERR

<220>
221> Rk
222> (1)..(19)

<223> MvF 5 Th (UBITh1)

<220>
<921> SITE
<222> (20).. (20)

<223> epsilon-K FIfET

{220>
221> JERK
<222> (21).. (41)

223> RFE IL-31 90-110
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<400> 62

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

1 - 5 10 15

Ile Leu Phe Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn

20 25 30

Ile Ile Asp Lys Ile Ile Glu Gln Leu

35 40

<210> 63
211> 78
<212> PRT

213> AR

<2205
221> BEAK

222> (1)..(19)
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<223>

<220>

221>

222>

<223>

<220>

<2215

222>

<223>

<2205

221>

222>

<223>

<2205

<221>

222>

<223>

<220>

221>

MvF 4 Th (UBITH3)

SITE
4).. @

SELT

SITE

(D.. (D

K 8 R

SITE

®..(®

GELT

SITE
(12).. (12)

HELT

SITE
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<222> (13).. (13)

223> K & R

<220>
<221> SITE
222> (20).. (20)

223> epsilon—K

220>
221> Rk
<222>  (20).. (23) T

<223> epsilon K-KKK [Hk&T
220>

221> JHERK

222> (24)..(78)

<223> RIFF IL-31 90-144

<400> 63

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15
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Ile Leu Phe Lys Lys Lys Lys Tyr Phe Arg Ala Tle Arg Pro Leu Ser

20 25

30

Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys

35 40

45

Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe

50

95

60

Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln GIln Phe Ser

65

<210>

<2115

<212>

<2135

<220>

221>

70 75

64

75

PRT

B R R

JEERK
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<222>

<223>

<220>

221>

222>

<223>

<220>

221>

222>

223>

<220>

VAN

<222>

223>

<220>

<2215

222>

223>

<220>

(.. 19

MvF 4 Th (UBITh3)

SITE

4).. ()

SET

SITE

(N.. @

K 5 R

SITE

(8).. (8

GET

SITE
(12).. (12)

HElT
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<221> SITE
222> (13)..(13)

223> K # R

<220>

221> SITE

<222> (20).. (20)

223> epsilon—K Mg+

<2205

<221> Pk

<222> (21).. (75)

<223> RHE IL-31 90-144

<400> 64

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 b 10 15

Ile Leu Phe Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn

20 25 30
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Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His

35 40 45

Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys

50 55 60

Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

65 70 75

<210> 65
211> 78
<212> PRT

Q13> AR

<220>

221> MK
222> (1)..(19)

<223> MvF5 Th (UBITh1)

<220>
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<221> SITE
222> (20).. 20)

223> epsilon—K

<220>
221> JERK
222> (20).. (23)

<223> epsilon K-KKK FHFEF

<2207

221> REAK

<222> (24).. (78)

<223> R IL-31 90-144

<400> 65

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15

Tle Leu Phe Lys Lys Lys Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser

20 25 30
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Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys

35 40 45

Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe

50 55 60

Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

65 70 75

<210> 66
211> 75
<212> PRT

213> & RGHERK

<220>

221> HMEAR
222> (1)..(19)

<223> MvF 5 Th (UBITh1)

<220>

100



1741241

<221> SITE
<222> (20).. (20)

<223> epsilon-K MHifEF

<220>
221> ALK
<222> (21).. (75)

<223> RFE IL-31 90-144

<400> 66

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn

20 25 30

Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His

35 40 45

Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys
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50

55 60

Ser Phe Ile Leu Thr Ile Leu GIn Gln Phe Ser

65

<210>

<2115

<212>

213>

<220>

221>

<2225

<223>

<220>

221>

222>

<2235

<220>

70 75

67
78
PRT

B R

iidiry
(1).. (19)

MvF 4 Th (UBITH3)

SITE
4).. @

S BT
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221>

<222>

<223>

<220>

221>

222>

<223>

<220»

221>

<222>

223>

<220>

221>

<222>

<223>

<2207

<221>

<222>

223>

SITE

(D.. D

K 5 R

SITE

(8).. (8

GET

SITE

(12).. (12)

HET

SITE

(13).. (13)

K 8 R

SITE
(20). . (20)

epsilon—K
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220>

921> MERK
222> (20).. (23)

<223> epsilon K-KKK REF
<220>

221> JERK

<222>  (24)..(78)

223> RFE IL-31 90-144

<{400> 67

Ile Ser Tle Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser

20 25 30

Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys

35 40 45
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1741241

Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe

50 55 60

Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

65 70 75

<210> 68
211> 75
<212> PRT

213> GRUJERK

<220>
221> HERK
222> (1)..(19)

<223> MvF 4 Th (UBITh3)

<220>
<221> SITE
222> (4).. &)

223> S EH T
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1741241

<220>

221>

222>

223>

<220>

<2215

<222>

<223>

<2205

221>

<222>

<223>

<220>

221>

222>

<223>

<220>

221>

<222>

<223>

SITE
(D.. (N

K 5 R

SITE

(8).. (8

G BT

SITE
(12).. (12)

HELT

SITE

(13).. (13)

K 2R

SITE
(20).. (20)

epsilon—K [T
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220>
221> HERK
222> (21).. (75)

<223> RIE IL-31 90-144

<400> 68

Ile Ser Tle Xaa Glu Tle Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 ) 10 15

Ile Leu Phe Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn

20 25 30

Tle Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His

35 40 45

Glu Pro Glu Thr Glu Ile‘Ser Val Pro Ala Asp Thr Phe Glu Cys Lys

50 59 60
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Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

65

<210>

211>

212>

213>

220>

Q21>

Q222>

223>

<220>

221>

222>

223>

220>

221

<222>

223>

70

69

78

PRT

& RRERR

JE AR

(1).. (19

MvF5 Th (UBITh1)

SITE

(20).. (20)

epsilon—K

FERR

(20).. (23)

epsilon K-XKKK FHIFgF

75
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<220>
<221>
222>

<223>

<400>

JiZ3rN
(24).. (78)

RFE TL-31 90-144

69

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

10 15

Ile Leu Phe Lys Lys Lys Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser

20

25 30

Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys

35

40 45

Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe

50

55 60
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Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

65 70 75

<210> 70
Q211> 75

<212> PRT

213> ERPERL

220>
221> HEEK
222> (1).. (19)

<223> MvF 5 Th (UBITh1)

<220>
<221> SITE
222> (20).. (20)

<223> epsilon—K [HFEF

<220>
221> PRk
<222> (21).. (75)

<223> REF IL-31 90-144
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<400> 70

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn

20 25 30

Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His

35 40 45

Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys

50 55 60

Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

65 70 75

210> 71
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211>
<212>

<213>

<220>
221>
<222>

223>

<220>
221>
<222>

<223>

<2205
221>
222>

223>

<220>
<2z
<222>

<223>

82
PRT

& RUHERR

FERR

(D.. (19)

MvF 4 Th (UBITH3)

SITE

N..

K & R

SITE
(8).. (8)

GET
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<220>
221> SITE
222> (12).. (12)

223> HET

£220>
221> SITE
222> (13).. (13)

<223> K B R

<220>
<221> SITE
222> (20).. (20)

<223> epsilon—K

<220>
221> MEAR
<222> (20).. (23)

<223> epsilon K-KKK FEIFETr

220>
221> JEAK

222> (24)..(82)

113
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<223> R¥E IL-31 86-144

400> 71

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Ala Ile Leu Pro Tyr Phe Arg Ala Ile

20 25 30

Arg Pro Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu

35 40 45

Asp Lys Leu Lys Phe GIn His Glu Pro Glu Thr Glu Ile Ser Val Pro

50 55 60

Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln

65 70 75 80
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Phe Ser

<2105

211>

<212>

<2135

<220>

221>

<222>

<2235

<220>

<2215

222>

<223>

<220>

<221>

222>

<223>

72
79
PRT

B HERR

RERE
(1).. (19)

MvE 4 Th (UBTTh3)

SITE
4).. (4

SELT

SITE
(D.. M

K 2 R
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1741241

<220>

221>

<2227

223>

<2205

221>

<2225

<2235

<2207

2215

<222>

<2235

<220>

<2215

<222>

<223>

<2205

221>

222>

SITE

®).. ®

GET

SITE

(12).. (12)

HE T

SITE

(13).. (13)

K 2 R

SITE

(20).. (20)

epsilon-K [iFEF

FE Rk

21).. (19
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<223> RJE IL-31 86-144
<400> 72
Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 9 10 15

Ile Leu Phe Lys Ala Ile Leu Pro Tyr Phe Arg Ala Ile Arg Pro Leu

20 25 30

Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu

35 40 45

Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr

50 55 60

Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

65 70 75
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<210>

211>

212>

213>

220>

221>

222>

223>

220>

<221>

222>

223>

<220>

221>

222>

223>

<2205

221>

222>

73
82
PRT

B RUERR

FERK

(0.. (19

MvF5 Th (UBITh1)

SITE

(20).. (20)

epsilon—K

BERK
(20).. (23)

epsilon K-KKK RfEF

FERR

(24).. (82)
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<223> RIH IL-31 86-144

<400> 73

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Ala Ile Leu Pro Tyr Phe Arg Ala Ile

20 25 30

Arg Pro Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu

35 40 45

Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro

50 55 60

Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln

65 70 75 80

119



1741241

Phe Ser

<210>

211>

212>

<213>

<220>

221>

<222>

<223>

<2205

221>

<2225

<223>

<220>

221>

<222>

223>

PRT

A HUERK

FERK
.. a9

MvF 5 Th (UBITh1)

SITE
(20).. (20)

epsilon-K fEIBET

itdire
(21).. (719

RHE IL-31 86-144
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1741241

<400> 74

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Ala Ile Leu Pro Tyr Phe Arg Ala Ile Arg Pro Leu

20 25 30

Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu

35 40 45

Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr

50 55 60

Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser

65 70 75

<210> 75
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1741241

211>
<212>

<213>

<2205
221>
222>

223>

<220>
221>
222>

223>

<220>
221>
<222>

<223>

<220>
221>
222>

<223>

76
PRT

& R

iz

(D.. 19

MvF 4 Th (UBITH3)

SITE
(4).. (4

SET

SITE
N..

K 5 R

SITE
(8).. (8

GELT
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1741241

<2207

221>

<222>

<2235

<220>

<2215

222>

<223>

<2205

221>

<2225

<223>

<220>

<221>

<222>

<2235

<2205

221>

<222>

SITE
(12).. (12)

HEET

SITE
(13).. (13)

K BL R

SITE
(20).. (20)

epsilon—K

RERK
(20).. (23)

epsilon K-KKK fEfgF

JEERK

(24).. (76)
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<223> R¥E TL-31 97-149, Cl46 = S146
400> 75
Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys

20 25 30

Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

35 40 45

Glu Tle Ser Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu

20 55 60

Thr Tle Leu Gln Gln Phe Ser Ala Ser Leu Glu Ser

65 70 75
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<210>
<211>
<212>

<213>

<220>
<2215
222>

<223>

<220>
221>
<222>

223>

<9205
221>
222>

<223>

<220>
<221>

<222>

76
73
PRT

B R

HERK
(1).. 19

MvF 4 Th (UBITh3)

SITE

4).. 4

SELT

SITE

M.

K 8% R

SITE

(8).. (8
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223>

<2207

221>

222>

223>

220>

221>

<222>

223>

<220>

221>

<222>

223>

<220>

221>

222>

<223>

<400>

GET

SITE
(12).. (12)

HELT

SITE

(13).. (13)

K2 R

SITE

(20).. (20)

epsilon-K RifE+

P RK
@1..(73)

FHE IL-31 97-149, Cl46 & S146

76
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Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

20 25 30

Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser

35 40 45

Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu

50 55 60

Gln Gln Phe Ser Ala Ser Leu Glu Ser

65 70

210> 77
211> 176
<212> PRT

213> A RGHERK
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1741241

<220>

221>

<222>

<2235

<220>

221>

<222>

<223>

<220>

221>

<222>

<2235

<220>

<2215

222>

<223>

<400>

JEERK
(1.. (19

MvF5 Th (UBITh1)

SITE
(20).. (20)

epsilon—K

RERK
(20).. (23)

epsilon K-KKK RFg+F

it i
(24).. (76)

RHE IL-31 97-149, Cl46 ZE S146

7
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Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys

20 25 30

Ile Tle Glu Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr

35 40 45

Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu

50 55 60

Thr Ile Leu Gln Gln Phe Ser Ala Ser Leu Glu Ser

65 70 75

<210> 78
211> 173

<212> PRT

Q213> HHEBERE
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<220>

<221>

222>

<223>

<220>

<2215

<222>

223>

<220>

221>

<222>

<2235

<400>

BERK
1.. 19
MvF 5 Th (UBIThl)

SITE
(20).. (20)

epsilon—K FIFET

it
(21).. (73)

REE IL-31 97-149, Cl46 & S146

78

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

5 10 15

Ile Leu Phe Lys Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu
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20 25 30

Gln Leu Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser

35 40 45

Val Pro Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu

50 55 60

Gln Gln Phe Ser Ala Ser Leu Glu Ser

65 70

210> 1719
<211> 83
<212> PRT

213> AR

<220>
221> Bk

<222> (1)..(19)
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223>

<220>

221>

222>

223>

<220>

221>

<222>

223>

<220>

Q221>

<2225

223>

<220>

Q21>

222>

223>

<220>

<221>

MvF 4 Th (UBITH3)

SITE

@..®

SEL T

SITE

(D.. (M

K 8 R

SITE

(8).. (8)

GET

SITE

(12).. (12)

HELT

SITE
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<222> (13).. (13)

<223> K B R

<220>
<221> SITE
<222>  (20).. (20)

<223> epsilon—K

<220>

221> JERk
<222>  (20)..(23)

<223> epsilon K-KKK Mg+

£220>

221>  JERK

<222> (24).. (83)

<223> RHE IL-31 90-149, C146 = S146

<400> 79

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15
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“Ile Leu Phe Lys Lys Lys Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser

20 25 30

Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys

35 . 40 45

Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe

50 55 60

Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser Ala Ser

65 70 7 80

Leu Glu Ser

<210> 80
<211> 80
<212> PRT

213> BRuERkR
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<220>

<2215

222>

<223>

<220>

221>

222>

<223>

<220>

221>

<222>

<2235

<220>

<2215

<2225

<223>

<220>

221>

RERK
1).. (19

MvF 4 Th (UBITh3)

SITE

4.. @

S ELT

SITE

(7).. (D

K 8 R

SITE

8)..(®

GELT

SITE
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222> (12)..(12)

223> HET

<220>
<221> SITE
<222> (13)..(13)

223> K ®( R

220>
<221> SITE
222> (20).. (20)

<223> epsilon-K [T

<220

221> JHERK

<222> (21).. (80)

<223> RHH IL-31 90-149, Cl146 & S146

<400> 80

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15
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. Ile Leu Phe Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn

20 25 30

Tle Ile Asp Lys Ile Ile Glu GIn Leu Asp Lys Leu Lys Phe Gln His

35 40 45

Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe Glu Cys Lys

50 25 60

Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser Ala Ser Leu Glu Ser

65 70 5 80

<210> 81
211> 83
<212> PRT

213> HRuERK

<2205

221> JERK
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222> (1)..(19)

<223> MvF5 Th (UBITh1)

<220>
<221> SITE
<222>  (20).. (20)

<223> epsilon—X

<220
Q21> HERK
<222> (20).. (23)

<223> epsilon K-KKK Rfg<

220>

221> PERK

<222> (24).. (83)

<223> RHE IL-31 90-149, Cl46 & S146

<400> 81

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15
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Ile Leu Phe Lys Lys Lys Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser

20 25 30

Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys

35 40 45

Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr Phe

50 55 60

Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser Ala Ser

65 70 75 80

Leu Glu Ser

210> 82
<211> 80
<212> PRT

213> A mHERK
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<220>

221>

<222>

<223>

<220>

221>

<222>

<223>

<220>

221>

222>

223>

<400>

BERK
(1.. 19

MvF 5 Th (UBIThl)

SITE
(20). . (20)

epsilon—K [T

JHERK
21).. (80)

AHE IL-31 90-149, Cl46 & S146

82

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

5 10 15

Ile Leu Phe Lys Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp Lys Asn
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20 25

30

Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Lys Phe Gln His

35 40

45

Glu Pro Glu Thr Glu Ile Ser Val Pro-Ala Asp Thr Phe Glu Cys Lys

50

55

60

Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser Ala Ser Leu Glu Ser

65

<210>

<2115

<212>

<213>

<2205

<2215

<2225

70 75

83

87

PRT

B R R

FERK

1.. @19

80
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223>

<220>

221>

222>

<223>

<220>

221>

222>

223>

220>

221>

222>

223>

<220>

221>

222>

223>

<220>

221>

MvF 4 Th (UBITH3)

SITE

4).. 4

SELT

SITE

(N.. (M

K& R

SITE

(8).. (8

GET

SITE

(12).. (12)

HELT

SITE
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<222> (13)..(13)

<223> K B¢ R

<220>
<221> SITE
222>  (20).. (20)

<223> epsilon—XK

<220>
221> PRk
<222> (20).. (23)

<223> epsilon K-KKK RjfEF

220>

221> BERE

222> (24).. (@87

223> RIH IL-31 86-149, Cl146 & S146

<400> 83

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15
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Ile Leu Phe Lys Lys Lys Lys Ala Ile Leu Pro Tyr Phe Arg Ala Ile

20 25 30

Arg Pro Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu

35 40 45

Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro

50 55 60

Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln

65 70 75 80

Phe Ser Ala Ser Leu Glu Ser

85

<210> 84
211> 84
<212> PRT

213> B RLBERK
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<220>
<2215
222>

223>

<220>
221>
<222>

223>

<220>
221>
<2227

<223>

<220>
221>
<2225

<223>

<220>

221>

FERK

(D.. 19

MvF 4 Th (UBITh3)

SITE

(4).. (4)

SET

SITE

M..

K 8 R

SITE

(8)..(8)

GE T

SITE
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<222> (12)..(12)

223> HET

<220
<221> SITE
<222> (13)..(13)

<223> K 3L R

<220>
<221> SITE
222> (20).. (20)

223> epsilon—K [EET

220>

921> PR

222> (21).. (84)

923> R¥E IL-31 86-149, Cl46 & S146

<400> 84

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15
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Ile Leu Phe Lys Ala Ile Leu Pro Tyr Phe Arg Ala Ile Arg Pro Leu

20 25 30

Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu

39 40 45

Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr

50 55 60

Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser Ala

65 70 75 80

Ser Leu Glu Ser

<210> 85
<211> 87
<212> PRT

213> HRAERR
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<220>

221>

222>

223>

<220>

221>

222>

223>

<220>

221>

<222>

<223>

<220>

221>

<222>

<223>

<400>

JERK
1).. (19)

MvF5 Th (UBITh1)

SITE
(20).. (20)

epsilon—K

JERK
(20).. (23)

epsilon K-KKK [EFgF

icdir
(24).. (87)

RFE IL-31 86-149, Cl146 & S146

85
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Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5] 10 15

Ile Leu Phe Lys Lys Lys Lys Ala Ile Leu Pro Tyr Phe Arg Ala Ile

20 25 30

Arg Pro Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu

35 40 : 45

Asp Lys Leu Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro

50 55 60

Ala Asp Thr Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln

65 70 75 80

Phe Ser Ala Ser Leu Glu Ser

85
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<210> 86
211> 84
<212> PRT

213> A RpERK

<220>
221> PERk
222> (1)..(Q9)

<223> MvF 5 Th (UBITh1)

{220>
<221> SITE
<222>  (20).. (20)

<223> epsilon—K [EFETF

220>
221> HERK
<222> (21)..(84)

<223> R¥H IL-31 86-149, C146 E S146

<400> 86

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr
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Ile Leu Phe Lys Ala Ile Leu Pro Tyr Phe Arg Ala Ile Arg Pro Leu

20 25 30

Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu

35 40 45

Lys Phe Gln His Glu Pro Glu Thr Glu Ile Ser Val Pro Ala Asp Thr

50 58 60

Phe Glu Cys Lys Ser Phe Ile Leu Thr Ile Leu Gln Gln Phe Ser Ala

65 70 75 80

Ser Leu Glu Ser

<210> 87
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211> 71
212> PRT

213> AR

<220>
221> MR
222> (1)..(19)

<223> MvF5 Th (UBIThl)

220>
<221> SITE
222> (20).. (20)

<223> epsilon—K

<220>
221> RERK
<222>  (20)..(23)

<223> epsilon K-KKK RFEF

220>
<221> PEPTIDE
222> (24).. (71)

<223> A¥E IL-31 98-145
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<400> 87

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Leu Asp Asn Lys Ser Val Ile Asp Glu

20 25 30

Ile Ile Glu His Leu Asp Lys Leu Ile Phe Gln Asp Ala Pro Glu Thr

35 40 45

Asn Ile Ser Val Pro Thr Asp Thr His Glu Cys Lys Arg Phe Ile Leu

50 55 60

Thr Ile Ser Gln Gln Phe Ser

65 70

<210> 88
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<211> 68
<212> PRT

213> AR

<220>
221> PERK
222> (1)..(19)

<223> MvF 5 Th (UBITh1)

<220>
<221> SITE
<222>  (20).. (20)

<223> epsilon—K [HFETF

£220>
221>  PERK
222> (21).. (68)

<223> A¥E IL-31 98-145

<400> 88

Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Thr

1 b 10 15
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Ile Leu Phe Lys Leu Asp Asn Lys Ser Val Ile Asp Glu Ile Ile Glu

20 25 30

His Leu Asp Lys Leu Ile Phe Gln Asp Ala Pro Glu Thr Asn Ile Ser

35 40 45

Val Pro Thr Asp Thr His Glu Cys Lys Arg Phe Ile Leu Thr Ile Ser

50 55 60

Gln Gln Phe Ser

65

<210> 89
<21 71
<212> PRT

213> B RRFERK
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<220>

221>

(222>

223>

<220>

221>

222>

223>

220>

221>

222>

223>

<220>

221>

222>

223>

220>

Q21>

<222>

223>

FAERK
(1.. 19

MvF 4 Th (UBITH3)

SITE
4).. (4)

SELT

SITE
(7.

K 2 R

SITE
8)..(®

GET

SITE
(12).. (12)

HET
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<2205
<221> SITE
<222> (13).. (13)

<223> K B R

<220>
<221> SITE
<222>  (20).. (20)

<223> epsilon—K

<220>
<221> PRk
<222>  (20).. (23)

<223> epsilon K-KKK g1

<220>
<221> PEPTIDE
222> (24)..(71)

<223> A¥E IL-31 98-145

<400> 89

Tle Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr
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Ile Leu Phe Lys Lys Lys Lys Leu Asp Asn Lys Ser Val Ile Asp Glu

20 25 30

Ile Ile Glu His Leu Asp Lys Leu Ile Phe Gln Asp Ala Pro Glu Thr

35 40 45

Asn Ile Ser Val Pro Thr Asp Thr His Glu Cys Lys Arg Phe Ile Leu

50 55 60

Thr Ile Ser Gln Gln Phe Ser

65 70

<210> 90
<211> 68
<212> PRT

Q213> BRUERK
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<220>

221>

222>

<223>

220>

221>

222>

<223>

<220>

221>

222>

<223>

<220>

221>

222>

<223>

<220>

<221>

<222>

RERK
D.. 19

MvF 4 Th (UBITh3)

SITE

4).. 4

SE T

SITE

(D.. (D

K 5 R

SITE
(8)..(®

GE T

SITE

(12).. (12)
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223> HE T

220>
<221> SITE
<222> (13)..(13)

<223> K 8 R

<220>
<221> SITE
222> (20).. (20)

<223> epsilon—K MHFET

<220>
221> PERK
222> (21).. (68)

€223> A¥E IL-31 98-145

<400> 90

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Leu Asp Asn Lys Ser Val Ile Asp Glu Ile Ile Glu
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20 25 30

His Leu Asp Lys Leu Ile Phe Gln Asp Ala Pro Glu Thr Asn Ile Ser

35 40 45

Val Pro Thr Asp Thr His Glu Cys Lys Arg Phe Ile Leu Thr Ile Ser

50 55 60

Gln Gln Phe Ser

65

<210> 91
211> 4
<212> PRT

213> & HERR

220>
<221> SITE

222> (1).. ()
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<223>

<220>

2215

222>

<223>

<400>

epsilon—K

JE Rk
.. @

epsilon-K-KKK MIFg+

91

Lys Lys Lys Lys

<210>

<21

212>

213>

<220>

221>

222>

223>

92

PRT

B RERR

Jicdir
(1).. ()

FHEBGEHRT
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<400>

92

Pro Pro Xaa Pro Xaa Pro

<210>

211>

<212>

213>

220>

221>

<2225

223>

<400>

93
64
PRT

A

R
(1).. (64)

AJE IL-31 87-150, Cl47 & S147

93

Ala Ile Arg Ala Tyr Leu Lys Thr Ile Arg Gln Leu Asp Asn Lys Ser

5 10 15

Val Ile Asp Glu Ile Ile Glu His Leu Asp Lys Leu Ile Phe Gln Asp
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20 25 30

Ala Pro Glu Thr Asn Ile Ser Val Pro Thr Asp Thr His Glu Cys Lys

35 40 45

Arg Phe Ile Leu Thr [le Ser Gln Gln Phe Ser Glu Ser Met Asp Leu

50 55 60

<210> 94
211> 9
<212> PRT

Q213> HBA

<220>

221> MERK
222> (1)..(9)

<223> AZH IL-31 105-113

<400> 94
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Asp Glu Ile Ile Glu His Leu Asp Lys

<210> 95
211> 31
<212> PRT

Q213> HA

<220>
921> FERK
222> (1).. (31)

<223> AN¥H T11-31 85-115, S85 % (85, 1115 & Cl115

<400> 95

Cys Pro Ala Ile Arg Ala Tyr Leu Lys Thr Ile Arg Gln Leu Asp Asn

1 5 10 15

Lys Ser Val Ile Asp Glu Ile Ile Glu His Leu Asp Lys Leu Cys

20 25 30
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<210> 96
<211> 31
<212> PRT

213> IR

<220>

221> MRk
222> (1).. (3D

<223> R¥E IL-31 84-114, S84 & (84, K114 & Cl14

<400> 96

Cys Ser Ala Ile Leu Pro Tyr Phe Arg Ala Ile Arg Pro Leu Ser Asp

1 5 10 : 15

Lys Asn Ile Ile Asp Lys Ile Ile Glu Gln Leu Asp Lys Leu Cys

20 25 30

<210> 97

211> 32
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<212> PRT

213> /DR

<220>
221> JERK
<222> (1).. (32)

<223> /PpBR IL-31 86-117, S86 %= (86

<400> 97

Cys Val Ile Ile Ala His Leu Glu Lys Val Lys Val Leu Ser Glu Asn

1 5 : 10 15

Thr Val Asp Thr Ser Trp Val Ile Arg Trp Leu Thr Asn Ile Ser Cys

20 25 30

<210> 98
<211> 30
<212> PRT

213> /BB
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220>
221> JERK
<222> (1).. (30)

<223> /MR IL-31 87-116, V87 % (87, S116 = C116

<400> 98

Cys Ile Ile Ala His Leu Glu Lys Val Lys Val Leu Ser Glu Asn Thr

1 5 10 15

Val Asp Thr Ser Trp Val Ile Arg Trp Leu Thr Asn Ile Cys

20 25 30

<210> 99
211> 87
<212> PRT

213> HBERK

<220>

221> PERK
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222> (1)..(19)

<223> MvF5 Th (UBIThl)

<220>
<221> SITE
<222> (20).. (20)

<223> epsilonX

<220>
221> FERK
<222> (20)..(23)

<223> epsilon K-KKK fHF&T

<220>

221> PERL

<222> (24).. (87)

<223> NJE IL-31 87-150, C147 & S147

<400> 99

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15
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Ile Leu Phe Lys Lys Lys Lys Ala Ile Arg Ala Tyr Leu Lys Thr Ile

20 25 30

Arg GIln Leu Asp Asn Lys Ser Val Ile Asp Glu Ile Ile Glu His Leu

35 40 45

Asp Lys Leu Ile Phe Gln Asp Ala Pro Glu Thr Asn Ile Ser Val Pro

50 99 60

Thr Asp Thr His Glu Cys Lys Arg Phe Ile Leu Thr Ile Ser Gln Gln

65 70 75 80

Phe Ser Glu Ser Met Asp Leu

85

<210> 100
211> 32
<212> PRT

213> ERERK
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<220>

<221>

222>

223>

<220>

<221>

222>

<2235

<2205

<2215

222>

223>

<220>

<221>

<222>

223>

<400>

JEERK
.. 19

MvF5 Th (UBITh1)

SITE
(20).. (20)

epsilon—K

FERK
(20).. (23)

epsilon K-KKK g T

JiE3N
(24).. (32)

ANJE IL-31 105-113

100

171



1741241

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Asp Glu Ile Ile Glu His Leu Asp Lys

20 25 30

<210> 101
211> 54
<212> PRT

213> A RUERK

<220>
221> PERK
222> (1).. Q19

<223> MvF5 Th (UBITh1)

<220>
<221> SITE
<222>  (20)..(20)

223> epsilon—K
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<220>

<2215

<222>

223>

<2207

221>

<222>

<223>

<400>

JERK
(20).. (23)

epsilon K-KKK g+

FEBK
(24).. (54)

ANJ TL-31 85-115, S85 % (85, T115 & Cl15

101

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

5 10 15

Ile Leu Phe Lys Lys Lys Lys Cys Pro Ala Ile Arg Ala Tyr Leu Lys

20 25 30

Thr Ile Arg Gln Leu Asp Asn Lys Ser Val Ile Asp Glu Ile Ile Glu

35 40 45
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His Leu Asp Lys Leu Cys

50

<210> 102
211> b4
212> PRT

213> A RBERR

220>
221> Rk
222> (1)..(19)

<223> MvF5 Th (UBIThl)

220>
<221> SITE
222> (20).. (20)

223> epsilon—K

220>
221> JERK
<222>  (20).. (23)

<223> epsilon K-KKK RfgEF
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1741241

<220>

221>

<222>

223>

<400>

JERK
(29).. (54)

RIE TL-31 84-114, S84 & (84, K114 Z Cl14

102

Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr

5 10 15

JIle Leu Phe Lys Lys Lys Lys Cys Ser Ala Ile Leu Pro Tyr Phe Arg

20 25 30

Ala Ile Arg Pro Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

35 40 45

Gln Leu Asp Lys Leu Cys

50
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<210>

211>

<2125

<213>

<220>

<2215

<2225

<223>

<220>

<2215

<222>

223>

<220>

221>

<222>

<2235

<2205

<221>

<222>

103
54
PRT

A RHERR

FERK

.. Q9

MvF 4 Th (UBITH3)

SITE

@.. @

SET

SITE

(N..(D

K & R

SITE

(8).. (8
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<223>

<220>

221>

222>

<223>

<220>

221>

<222>

223>

<220>

<221>

<222>

<223>

<220>

221>

<2227

<223>

<220>

221>

GELT

SITE
(12).. (12)

HELT

SITE
(13).;(13)

K B R

SITE
(20).. (20)

epsilon—K

PEPTIDE
(20).. (23)

epsilon K-KKK RIFRT

JEERK
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222> (24).. (54)

<223> RHE IL-31 84-114, S84 & (84, K114 = Cl14

<400> 103

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Cys Ser Ala Ile Leu Pro Tyr Phe Arg

20 25 30

Ala Ile Arg Pro Leu Ser Asp Lys Asn Ile Ile Asp Lys Ile Ile Glu

35 40 45

Gln Leu Asp Lys Leu Cys

50

<210> 104
211> 55

<212> PRT
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213>

<220>

221>

222>

<223>

<220>

<221

<222>

223>

<2205

221>

222>

<223>

<2207

221>

<222>

223>

<2205

B BERK

JERK

(D.. 19

MvF 4 Th (UBITH3)

SITE

4).. (4)

SE T

SITE

(8).. (8

GELT
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221>
222>

223>

<220>
221>
<222>

223>

<220>
221>
222>

223>

<220>
221>
(222>

223>

220>
221>
222>

223>

SITE
(12).. (12)

HET

SITE
(13).. (13)

K 5 R

SITE
(20).. (20)

epsilon—K

FERK
(20).. (23)

epsilon K-KKK [FEF

Je: i

(24).. (55)

/MR IL-31 86-117, S86 Z (86
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<400> 104

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

1 5 10 15

Ile Leu Phe Lys Lys Lys Lys Cys Val Ile Ile Ala His Leu Glu Lys

20 25 30

Val Lys Val Leu Ser Glu Asn Thr Val Asp Thr Ser Trp Val Ile Arg

35 40 45

Trp Leu Thr Asn Ile Ser Cys

50 55

<210> 105
<211> 53
<212> PRT

213> A RUERK
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<220>

221>

222>

223>

220>

221>

222>

223>

<220>

221>

222>

223>

<220>

221>

<222>

<223>

<220>

221>

222>

<223>

FEERK
(1).. Q9

MvEF 4 Th (UBITH3)

SITE

4.. @

SELT

SITE

(8).. (8

G BT

SITE

(12).. (12)

HET
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<220>
<221> SITE
<222> (13)..(13)

223> K 8 R

220>
<221> SITE
222> (20).. (20)

<223> epsilonK

<220>
221> PEBL
222>  (20)..(23)

<223> epsilon K-KKK FHIFET

£220>
221> PEHE
<222> (24).. (53)

<223> /MR IL-31 87-116, V87 & (87, S116 £ Cl116

<400> 105

Ile Ser Ile Xaa Glu Ile Xaa Xaa Val Ile Val Xaa Xaa Ile Glu Thr

183
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Ile Leu Phe Lys Lys Lys Lys Cys Ile Ile Ala His Leu Glu Lys Val

20 25 30

Lys Val Leu Ser Glu Asn Thr Val Asp Thr Ser Trp Val lle Arg Trp

35 40 45

Leu Thr Asn Ile Cys

50

<210> 106
211> 21
<212> DNA

213> ANTIFF3

<220>

<223> HPRT BIrE-F3l

<400> 106

184
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tgacactgge aaaacaatgc a

<210>

<2115

<212>

<213>

<220>

<223>

<400>

107

21

DNA

NP3

HPRT & EF5l

107

' ggtectttte accagcaage t

<210>
211>
<212>

<213>

<220>

<223>

<400>

108

32

DNA

ANILF3

CpGl ZEZY) ODN

108

185

21

21
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tcgtegtttt gtegttttgt cgttttgteg tt

<210>

211>

212>

213>

<220>

223>

<400>

109
24
DNA

ANIFF3)

CpG2 ZE%E ODN

109

tcgtegtttt gtegttttgt cgtt

186

32
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55 107144910 S A B FIFHE E EA EIEAH 1094212 F 30
a5 B M40 [E
1. —fE LS TR FZIL-31HE L & H 2 #E
(Th)m—(A)s—(IL-31 57 EZ)-X
E14
(IL-31/ Bz)-(A)n—(Th)n-X

H

ThRy — 2R M T By 48 B8 1 R 8 fir

ARy — Z IR EF

(IL-31F E3) B B A 2 5 SEQ ID NO: 15 SEQ ID NO:
279 TS(E B A B TR B A —BA AT b ROk E fir 0 H E% IL-31
B %% 5 1 SEQ ID NOs: 3-13 5 93-964H gl 0y ¥ 4H

XE — B E# A —a-COOHE, a-CONH, ;

mal1E4; DL R

nk 0% 10 o
2. WHFEBEFSGEFEIHE K ZIL-31ERR 2EREE
2% T Bl 4 A B B R GE {3 % B FHSEQ ID NOs: 14-267(
29-424H FR RV B 4H -
3. W EHE A& EFE IEA R ZIL-31HE Ik & R 2
5% T B 41 AE H1 B R E iz 5 28 5 (B SEQ ID NOs: 27F128
4H P HY BE 4H -
4. MW FEBEFGEFIHEFRK ZIL-31ER 2 &R EE
hZ BERR e R R A 2 5 I SEQ ID NOs: 43~ 44~ 47 -

48~ 51~52-~55~56~59~60~63~68~71~72~75~76"-

107144910 FH YR A0202 1093351626-0
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% 107144910 S HFHHAEE B LA EIEOHT - 1094 12 H 30 0

79~ 80~ 83~ 84~ 89 90F199-1034H k& #Y BE 4H -
5. WIHHEEHE M E EE VEPT M 2 IL-31FE Ik % % J E
d 3 MK R % RO R {4 28 B 1 SEQ ID NOs: 45~ 46 ~ 49 -
50~ 53~ 54~57~58-~61~62~65-66~73~74~77~ 78~
81 - 82~ 85-884H Kk MY BE 4H -
6. —MEIL-3IMR R EFRERE > HEs

&7 BSEQ ID NO: 15 SEQ ID NO: 2 % 4 £
IL-31E A B P 2 9% 756 Bz A& B 7% B 6y — B4 A f J7 &
Efr - HZBAHA R 2 E i 4 2 8 H SEQ ID NOs: 3-13 &
93-964H K HY Bf 4H

B2 B EHMSEQ ID NOs: 14-26/129-4220 gk 2 Bf 4H
< — W Bk B R F Ay — T Bh 48 B BT R R E fir 5 P K

#t 5 1 —Lys- > Gly- ~» Lys-Lys-Lys-~ (a, e-N)Lys#I
e-N-Lys-Lys-Lys-Lys (SEQ ID NO: 91)%H gk & B 4H #Y — (%
AR RF MR

HP ZBHEMME A E 4 H R EEZTEN R
HMEER L EEE R THB AR E e -
7. —HEIL-31MRRERERE  HEs

4 %K HSEQ ID NO: 1% SEQ ID NO: 2 % & E

IL-31E A B P72 9% 756 B A B 7% B 6y — B4 A 5 7 &
Efr - HZBAHA R 2 E i 4 2 8 H SEQ ID NOs: 3-13 &
93-964H Rl HY BE &4

& B H M SEQ ID NOs:27HM 2840 it ~ BF 4H 2 — %

107144910 FH YR A0202 1093351626-0
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% 107144910 S HFHHAEE B LA EIEOHT - 1094 12 H 30 0

EMAEIN—TEBARLREREM 5 UK

# 5 1 —Lys-~ Gly-~ Lys-Lys-Lys-~ (a, € -N)Lys
F e -N-Lys-Lys-Lys-Lys (SEQ ID NO: 91)#f pk 2 Bf 4H Y —
£ By 2R MR

HeP ZBHAMMRIE LA EM G ERENEBZIEENR
HMEER L EEE R THB AR E e -
8. W E5 H K & B 5 6 7TIHAE — Ay At 2 TL-31HE Ik & & R
e HPfFZzEEWRFEEEREF R (o, e-N)Lys 5
e-N-Lys-Lys-Lys-Lys (SEQ ID NO: 91) «
0. W H F B M & 1B 5 68 7TIH £ — P it 2 TL-31HE ik % 9% R
R Hb zTHEdmnE L e Gt EHEE 2% BAM
B R E fir 09 & B e
10,40 1 3% 55 Al & [B 55 6 8¢ 700 (£ — Ay 4t 2 TL-3 11 Ik %2 9% [R
2R o ez TR Bh 4B AR BT IR R E AL BB B T B B FE M
6 b+ 4k {F 3 9 £ 5z BYAE b R OR E fr 89 8% & & i o
1N —fEEEUHEENEGEFE IR S5HE—Frf 2 —1IL-31
MR e EREENERY -
12— aE kY > HEa

a. WHFHEMEGESEIZSHEHME— T 2 —IL-31
HER e R &g 5 DL K

b,  —BEE bW R R ERE R /B -
13 MHFEMEBEFSI2HAPTM 2 EEHLY - H

I

107144910 FH YR A0202 1093351626-0
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% 107144910 S HFHHAEE B LA EIEOHT - 1094 12 H 30 0

a. s IL-31HE K % & & & # (% 28 8 hh SEQ ID
NOs:43 -~ 44~ 47~ 48~ 51~52-~55~56~59-60- 63~ 68 -
71~72~75~76~79 80~ 83~ 84~ 89 90R/199-1034H %
HIBE4H 5 DA K

b. ZIL3IHEMRREREZEER —CpCE LA KH
BE(ODNYESGUEKK—RELRENREEY -

14 0 H 35 5 F & B S 12IH ATl < B #EH kY - H

a. s IL-31HEfR o 9% R 2 f8 (% % 5 h SEQ ID NOs:
45~ 46~ 49~ 50~ 53~ 545758616265~ 66+ 73~
74~ 77~ 78~ 81~ 82~ 85-884H KAy EE4H 5 DL &

b. ZIL3IHEMRBEREREE -CpCE LAKH
BE(ODNYESGUEKK—RELRENREEY -

107144910 FH YR A0202 1093351626-0
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15 WPI
pSTAT3(y705)BiE&AL

12 WPI
pSTAT3(y705) 5L

(2R Z L EL R LR L T
BURINEREIARBARRUA SO LI}

ARV TR AR NN |
PITXIIXIIZ IR ZZR LI LT
[IITIIIITS anasa;

AT I I T T T T T BT LT 57T
TTITTTTCI T LTI LT auaars

R}
A ATMATIROAL S IRAAK MR RN AAAARIAARA
T AT AT T

ATIARTIAIT T IAAA TR BRSO
PLLZ LI EZLE I LI IZT2 XL
BERXINADIRAAAABANEUNEREIRAN 60 T}
oo R R A R R
TR

ARARIINIEEANTRR AR R NRN RN
T2 IZ IR LR LI
FeNREANLESAAReNa NS R LY SR aT emveunT
R s e e
AR RN AR

AVTIRARERIAR TR I NI AR LIRS
> lllllllllllll
an

P AR
A AR AR LA RO AR

¥ T T 1

%L 27} 3

NN
'I’l’l’t’l""’l’f’l”d
TILY ansREsEaRsSE:
e R
AR

AR RAWAION
AL ARG TTTT ST
AN RBUNA AR AR NGNS RSN E AN AR SRS RET

e,

IANANMAAAAIAT AR AR RN AIANANLANN |
P ITEATTITT LTI TETL TS
e =
e LTy T
CEtreerTerenpe

ARV WY

R RN DTN

SR I AIANRRARIMENANNOANN]
Y I2TIITETD lll.‘llt’l.o
EABERESE IR ARSI EANRR AR
P R A R AR
B oy

SAMMANIETII VATV IR TTRURNRRRNNS
FT YT P e AT

ORI IR LR TN RN |
I T I TS ETS T TG s T TG L TT T2

ana Enaw AR EINER BB RIR
N S e

T SEGS 40|

AR IARAARR R OAA KRN IR
l’/ YZIT I T I XTI T I T I ZZ D
o

100 250 500 750 1000 1250

[pAbs], pg/ml

50

10

100 250 500 750 1000 1250

50

10

%L B 5

[pAbs], pg/ml

QM =10 3D
<T T W00 W0

o
=z
G
]
o

B SEQNO
B SEQ NO
N SEQ NO
A SEQ NO

43
47
51
55
59

.
.

SEQ NO

SEQ NO
7 SEQ NO

B SEQNO

N

kk-6BE

k~6AE
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500’ 1000
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