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o) MHC Fels 11T AE oﬂmzm 7] AMEZZRE At 74e] opvlwmate] ola RS AAY ol
1. EE!

k2 I3k H-X(0,2)-C-X(2)-[CST] ([AM¥E WZE 78], [A¥E W& 90] =+ g Wz 91]) TE& [CSTI-
X(2)-C-X(0,2)-H ([AY9 HZE 79], [H¥E HZ 92] == (MY W5 93 ) Abelskel REIZ IS XEEhE,
A Z ALE3E7] A% 13 WA 100719 ofmiitoZ o] Roi7] wElE WYy HAHE=.

AT 2

A1gol A, 7] dhe A7) dIEZY 10719 olnat Al Wol V] REZE I AFd E3FsHA
RE AL EAOR = FES

A1&l glojA, RE|ZE H-X-C-X(2)-[CST] [AEHZ 90] = [CSTI-X(2)-C-X-H [A¥EWs 92] 433k w

AT 5

A1Ee] 9o, REZE H-C-X(2)-[CST] [AEWHE 78] EE [CSTI-X(2)-C-H [AEW3E 79] A3}ty wE=
el AL EAoR 3= FEE

A7 6

A1gtel ol , REIZE= H-X(0,2)-C-X(2)-C ([HEHZT 80], [MEHZ 96] L= [HEHFT 97]), & C-
X(2)-C-X(0,2)-H ([ME€HZ 83], [MEHT 94] = [AHEHZ 95])2 AL EFo R sl HE| =,

A3 7
A1l JojA, REIZE H-C-X(2)-C [AEHE 80] =& CX(2)-C-H [MEHZE 83]20 AS EAHO= 3=
=,

T8

Aol QolA, A7) ME=E 13 WA 75709 ofulidt dolg zhe AL 5oz st W

A7% 9

A8l oA, 7] HE = 13 WA 50709] opr]=al ol 2k e 50w sk JH=

AT 10

A9gel leiAl, 7] FME=E 13 A 30719 ofnieat ol & e e 5FOR s HEH=

7% 1

Aol 9lejA, MHC Zei2 11 T AXE o EX= Ho 470 ofv|iite] Ml &l 7] REZ2RE 2eH
B Ag BHow dt Ays,

A7 12

AL oA, MHC Felz 1T T AL o33t 27)e] obrlieit Aol ofs) 37] BEZ2RE FejHs 4
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AT 13
A1l glojA, A3Ed REZ Y9 X Gly & Prodl A5 EA o7 3= HE =,
AT 14

A1 WA 4138 T o= 3 ol ol vt A3 (MS)Q] oW i X Fe AREE7] 93 FE =,
AT 15

AFe] oA, FUe thiy FatEa Bud Ar-Fud AL
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iyl

AT% 16

A58l oA, A7-ade] MG A& EH o2 3= HE=.

A7 17

A14gel] oA, FE=TF oI EZ D WHLYRNGK [M I3 3] Egets AS 5Foz s HEE=.
378 18

A17Ee] dolA, FE=7F A9 HCPYCSRVVHLYRNGKD [AMEWE 1], HxCPYCSRVVHLYRNGKD [MEWHS 115], T+
HxxCPYCSRVVHLYRNGKD [A €W E 116]& 7= AS 5AHo= s JFHE.

A7 19
A1 WA A3 F o= 3 ol glojA], Fuel o T X85l AFESHY] 93 HE =,
A3 20

A198] gold, FRE LAEd AL SHOE i A=,

7% 21

o] MHC E8l2 11 T Al CFEXS} 7] dIEXZZEE Ho 7709 ofulicite] 93] R =FUAAY o]
vtz F3Fe] H-X(0,2)-C-X(2)-[CST] ([H%‘?ﬂi 78] £ [AEHE 90] =& [AE9W¥HE 91]) =& [CST]-
X(2)-C-X(0,2)-H ([ME¥z 79], [AME¥E 92] =& [AEds 93] 433t REXZ AES X3y, 7]
e A7) ouEZ 107]9 ofniAt Az U Av] FE|TE 9] Mde] XEEA 2= Al 13 A

100709] ojw|:=ito @ o] ozl whElE HAYA HE =,
A3 22

A217el holA, 7] FLe 2o ALl 7] REZE
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AT 23

A213kel] oA, RE|ZE H-X-C-X(2)-[CST] [AMEHZ 90] = [CSTI-X(2)-C-X-H [A¥EWs 92] Attsiyd
REX AEed A& EFJo= 3te HAHE,

A3 24
218 9o, REZE H-C-X(2)-[CST] [AE¥M3E 78] H&= [CST]-X(2)-C-H [AE¥3z 79] 23139 RE
= A9 Ag 5402 st W=
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A7 26
A218] oA, REZE H-X(0,2)-C-X(2)-C ([ML9HZE 80], [MEHE 96] ®+= [MEWE 97]), E= C-
X(2)-C-X(0,2)-H ([9HZ 83], [NEHZ 94] == [HIHIZ 95]1)¢ AS EAo = sl =

A3 27

A213e] Qo] FEZE H-C-X(2)-C [A9HE 80] == C-X(2)-C-H [AEWs 8318 AL EAo= &=
Sh=N

A% 28

A 218 glolA], 47 BEZ= T AXE oFJEZZRE N geke] 9x|3l= e EFJOR 3= PEE=.

T8 29
A218el oA, 13 WA 75709 opmwAt Aol & X = AS EH o2 3 HEHE
A7 30
A298el oA, 13 WA 50719 ofuwAt AolE e A& 5H R d HEHE=
7% 31
A30&el oA, 13 WA 30709] opmAt AolE M= AS 5H o2 3 HEHE=

AT 32

A218el] gJojA, MHC Zd2 11 T ME dIEZ7F Hu 4719 ofnwAl A de o3& A7) REZZRE 2y
H ASE EHJo= se FHE.

o}, MHC Z&2 11 T A A&7} 27)9] opumit Aol o) 7] REZahy Zejd 2

o)
AR
S EARoR 3= e,

AT 34

A218o] glolA | AkstskY WEZ U XE Gly & Pro?l AS EA4o% st HE=

AT% 35

218l 9ol , A7k-go] NG i Z2EUs] AL 5o sk =

AT 36

A|358ke] QlojA], oI EX A A VWHLYRNGK [AMEW 3 3]& Xgste 21 5HoR 3t HE =

A3 37

A35ekel  9ojM, A< HCPYCSRVVHLYRNGKD [A M ZE 1], HxCPYCSRVVHLYRNGKD [AMEWHZ 115], &=
HxxCPYCSRVVHLYRNGKD [MEW¥ZE 116]5 7IA &= AL 5H o= 3l JEHE.

A7 38
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2T 39
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| MEE, AgT delA ddhe MIC E2 11 T AX ﬂ]ﬁlEE, 9 7] dYEZZRE HY 709 of

w2to] o8] B EAY vtz A ske] H-X(0,2)-C-X(2)-[CST] ([MEHZ 78], [HEHZ 90] ‘E% (Mg
3 91]) TE [CSTI-X(2)-C-X(0,2)-H ([AH¥E€Hs 79], [(ANEHs 92] r= Aﬂoﬂ % 93]) AtsiEd HEJE A
o O

ZotakE 13 WA 100719] ofnjimAito® o]Fojzl WA FE|=e} HEA7| = G, 2
A7) AEZE IL-29 A8t st BAE 23eE,
A ol e AEESAQL D4+ T A Qs F53h= 3y
AT 40
FA2A ALESE7] Y, A39Fe] HhHo R F5UbEe MXE o,
A3 41
2AFA|
AT 42
2AFA]
A3 43
2AFA
ATE M4
2AFA]
ol Hr
7] & & of
2ot Wl ME|=o w3 Aolul, o] HE = I Eoly AEZ &S D4+ T AIEE A3 93]
Aldd W 2 AR W Al =EdA] AR, o] HE|=9) o5 HE=R d2 MEE opdd Asks g2 A
7hHY HES v Ee] thgst Ak g ofstd &4 HFE=2A ALGET.
Hl 4 7] &
§02008/017517% = &2 MHC Z&l2 11 T AlX ofEX W A58 REX AIdS X8t 24t JE= &

RESS R

A3ty RE|Z AMF9E 3 [Fomenko et al. (2003) Biochemistry 42, 11214-11225]94 HEZ AT}, Ak3tst
A BHE A Aoldt gk C(X)2C [ME¥E 711, C(X)2S [ 72], C(X)2T [MEiE 73], S(X)2C
[MEHE 74], 2 T(X)2C [AERE 75]0lt). Atstdy HE|X X Fof #3 tE A8 V&2 AHsshed RE=

A W sl2glde] A el =3t} [Kortemme et al. (1996) Biochemistry 35, 14503-14511].

02008/017517% = FE= Wo] A& g T A oI Exe Ashshel REX A de] x3ho] Holle 125
A e BEAE ATdtta ARt &, ollgt FEHEE JEHE EAEtE T AlXE JIEZE st 3
e AAEE FY AA AEE EojFHom APEA = D4+ AEZLSAH T AZ S 28 & des 588
Zh=t),

weks olE HEHEE wg 27| A, S Y A FEedA W wgE Adsty] 9 AR ¢ .
W02008/0175175.= €dl27] W W Fofe] X5 % oiex o5 HAHE o8hA AME-& §Fert. U o
Mde e [Carlier et al. (2012) Plos one 7,10 e45366]°14 /W&t th& E3 9& 183 Ay
7t Y, o)A AR, 7HEA EERA (allofactor)ell tigk W ¥k, wlolgjs wE 9] wlie] o3 mYH
vholg 2~ whul e digh W REEo X g9} o], WY RS F3te= o oA S84 AHEE 7 S
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[0011]
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[0014]

[0015]

[0016]

[0017]
[0018]

[0019]

[0020]

[0021]

[0022]

AdsA
A7) BRELS Azl 2E

Adel §3 2 2bsiskd REZe T AX oyEX MY Afole] zHAd dis)
o b AR QA waH A gk,

o

2o 1§
sl = A

wgo] g o

TN AFE 471A] opm| At AEEY] RE|Z I thE ok [CSTI-X(2)-C [MEHZE 76] E& C-
X(2)-[CST] [MYEHE 77124 T3 ZdE 4 Jup. B dye RE X o5 ulg 3k F71e] 3|2y o}
A (REZY N 2k (97 -1) B REZO -2k (YA 45))9 EA7F Akslshd RE| T oA S =
JINTE AL g, el B gy dukbdol px i H-C-X(2)-[CST] [MEHE 78] Ei

3 2 of

[CSTI-X(2)-C-H [MEM T 79]5 2t W3

b

rr

olgigt A o r JEEO SolF e dAo] FrIste], dE 5o F7 s|xE|de] EAsHA &
E]

He=st wastel o e A

A9 A2 5

Al AL gde] MHC S22 11 T AE ofEZ, 2 A7) dueEZ2RE Hu 7719 ofn|ite] 93 &3]
HAY vz <lEste] H-X(0,2)-C-X(2)-[CST] ([MLEHWE 78], [MIEHZ 90] TE [HIHZ 91]) =&
[CSTI-X(2)-C-X(0,2)-H ([Ag9¥z 79], [HE¥s 92] == [HEWs 93]) Assd REsz IS
EeHE, oFAEA AMESE7] 91eE 13 WX 100719] ofmiAbe @ o] Foizl whElyl WY FE =] ek A

& 7] Rz 10719 olvleat Ag ulel 4] BEZE 79 Aol Es
A A, E 7] BEZE 9 Aded e R,

54 FAdAA, EEZ= H-X-CX(2)-[CST] [MEHE 90] T [CSTI-X(2)-C-X-H [A9¥E 92] AFshdkd
REZ AdolAY, EE H-C-X(2)-[CST] [MEws 78] H&= [CSTI-X(2)-C-H [ME™E 79] Atsidtd HE|=
A doltt.

& FAdelA, EEZE H-X(0,2)-C-X(2)-C ([AE¥E 80], [HE¥Z 96] == (AW 97]), ®== C-
X(2)-C-X(0,2)-H ([ME¥z 83], [MEHT 94] L& [HEHZ 95])°]t}.

T O A, ZEZE B-C-X(2)-C [MEWZ 80] =& C-X(2)-C-H [ALEHT 83]9]t}.

54 A, FEEs 13 WA 757 ofvlieat, 13 WA 507) ofv|nat, E= 13 WA 3078 ofv|ietke] A
MHC E8i2 II T A FEXZE Hul 4719 ofv|it Mg, H= 2719 opv)il A g 93] 47 ZA=RFE

EX TR oA, A3ty REZ Y XE Gly BE ProolAY, EE AEEkY REZ W XE= Cys7t ofut}.
Cys, Ser T+ Thr7} o}yrt}.
AREE = 9o, o7)A F9-e NG e thaA A3

v}
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o
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dr
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s

e

AElee T AsE (99 o E
#eg A7k gl

rr
M
Al
=2

<

| oigt e =] EA FAdE IEZ AE VHLYRNGK [AE®E 3], <z1d] HCPYCSRVVHLYRNGKD [~
1], HxCPYCSRVVHLYRNGKD [A €% 115], HE+ HxxCPYCSRVVHLYRNGKD [AMEWE 116]S EFsct.

fot
o

PE=s Il o e A5 AREE o glen, o7 Y2 dF 50 ZEdeRlon.

SRS FY MHC e 11 T AE JvEx, 8 7] duezz
t vkE Q13 ske] H-X(0,2)-C-X(2)-[CST] ([~ e
= [CST]-X(2)-C-X(0,2)-H ([He¥s 79], [HEus
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5, 7] FEL A7) AdIEZY 107 ofn|wAte] A Jld Y] RE|ZE 19 AEe xEFeA @, wE
H wgYd Fg=o &gk Aotk B FA A, FUS 14 g 47 RE|ZE 3R] &

REZ 54 FAldE H-X-C-X(2)-[CST] [Hﬁﬂdi 901, [CSTI-X(2)-C-X-H [MEHZ 92], —C—X(Z)—[CST]
[MEs 78] ¥ [CSTI-X(2)-C-H [A¥€¥3E 791, X(0,2)-C-X(2)-C ([AE9HZ 80], [(A¥EHs [AEd

% 97]), C-X(2)-C-X(0,2)-H ([MEHZ 83], [AMEHZE 94] [MLEWHE 95]), H-C-X(2)-C [ 1°§Hd 80] ==
C-X(2)-C-H [M ¥ @ 83]o|t}.

FHE9 EA FAldelA, 7] EEZ7F H-X(0,2)-C-X(2)-[CST] [MEWE 78, 90 F+= 91]el4, E'_Elz% ﬁé.
E|= Ul A T M oEZ2RE N g fXx|sta, 7] REE2Z7F [CST]-X(2)-C-X(0,2)-H [AEdHzs 79,
92 & 93]olH, RE|X= T AXE oEXZHE C U X%},

WEEE T AE MEZZRE N g 9% 5 vk HEmE 13 9A 757 b, 13 WK 5070 of
w4k, 13 V1A 3070 obEieate] olg zhth,

54 A, MIC Sl 1T T AE cv|exs 7] REZ25E Ao 47]9] oprwdt Ao o) e
HAY, e A7) REZE5E 279 ofvkat Ml ofs EeEvt.

EA FA oA, Astgh REZ U XE Gly BE ProolAY, T AEEkY REEZ W XE Cys7t obdt).
E4 FA A, 23tk RE]E 9F9] Xi= Cys, Ser B+ Thr7F ofyth.

54 WEEE A9 feeln NG i Zeadelt,

vl

r)v

Ex FAgeEE JuEIZ  AYd  VHLYRNGK [Ag¥H3E 3], oA  HCPYCSRVVHLYRNGKD [AM¥E¥s 1],
HxCPYCSRVVHLYRNGKD [A9¥ 3 115], B3+ HxxCPYCSRVVHLYRNGKD [ EwW 3 116]S *3F3it},

T gE SUS I e S 11T A oﬂJJEi, 2 37] VEZ2RE Hd 7709 opuiite] <3|
EeHAY vk= A sk H-X(0,2)-C-X(2)-[CST] ([MEWz 78], [MEHZE 90] E= [MEWT 91]) E+=
[CSTI-X(2)-C-X(0,2)-H ([H9WE 79], [HEWE 92] £ [HDiE 93]) 41steke ZE|Z IS i
13 WA 1007]9] opri=itez o] o)zl ?i@.%** A= FaFS Foste dAE TP, A7 B
W ool

B ool & gE S 3 5ol b4+ AlEEA T AXE A A%, dsd Ao Add W 8=

3
e
ol of
L

9

v

02 FUe dx g9 NEE ATse @A A7 AZE, AEE delA 9 MHIC FE 11 T AX el
Ex gl A7) ouEZRRE H 7/ opnmitel ofsf el AY vk Q1A ske] H-X(0,2)-C-X(2)-[CST]
([MEi=z 78], [AEHE 90] =& [AEHE 91]) v+ [CSTI-X(2)-C-X(0,2)-H ([ME¥z 79], [AEHE
92] = [HM¥9¥E 93]) AEtEel TEX HY9S 8= 13 WA 100709 ol Ato 2 o]F o] WA
AE =t HFA7IE A B 7] AIEE IL-29 EAtel] &dats dAE X8k, AlE ol ois) Alx
£ D4+ T AE As =53 e #3 Aot}

O S oA ZA AMEEr] f1eh, Y] WHeR 57 A Fde] w3k Zloltt

T orE U Asd viol o] Alxe] fFaFS Foste dAE Efste, AR E oo el #3k Ao
o},

11 ko] MoGel T Al o
T W

D FVF SlaEY FA (LEF L) [(AY WE: 7] 2 EA (ﬂé& v (AW
ok o]

B (naive) 17+ CD4 + T A3

m k°1'

gyg A7) A A g

BAG A7

3]

U AHEE HEE e folt, WElS A s QA 2 WA 200749 obr i

e}
B ADE EFSHe FAF VAR, ot v-ohumit TEE ZIF + k. B W
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[0049]

S=50l 10-2556485

ope) 20%e] obnedl w: 1o AW WA F dele AL ¥FE & A, et WE= A o)
Tr ged w544 Wy o8 =UE v-Add o AR opuwiks ¥gE & gl

oA AL FUeleh goli, Aid, AgHoE (FeAsteelsE EPAL E¥HA g) @
WA olfel A U, i s} olabel FU(E)S THSL T AL oIEZE TS Buld 2B A
z8 FEAS ongv

9w obt e guldrolehs folt AF Ei ofsh A, oY uld Adgon EAdt g

"o EZ g ol A mE 19 dXF (Fab', Fab2' £), T B THE T AXE X3 AE TH &
A5k ol 93] W kS-S =T 4 e, ¢ ©

2 Iy ddste] "T AE I EX g 8o 4, &M (sub-dominant) &= GAl(minor) T A3 o5
Ex, S T "Z79 AX fgHolA F&Ad & Solxox A5 HIsE 3 dige] dFE ofn
g}, AFEZIE §A A EZRIA], F9A o T EZQA], EE DA o EZIA oF= oFEL s

Hhgofl &gttt A4 ALre A7) dIEZ7 g BE Jhse T AXE dEHEZE oA

u Al GO9S PA1, P2 508 WHETL ufARCH, MHC Zeis 11 o] o) 1A H AR MHC Fes 1 B2
o ol&] ¢145A e FE =& MC S 11 AT T AX Jdezz A g,

== R

A ARREE AF F7HA It QIZFY] HLA A|2=8]12 whg-2, & H2 Al=Hle sjdates Al&=gE 7HA L .
7 A=A A = o1 MHC f-d=A}ojth: HLA-A, HLA-B, HLA-C, HLA-
DPA1, HLA-DPB1, HLA-DQA1, HLAs DQB1, HLA-DRA, % HLA-DRBL. 1zbellA+= MHCZF S I, 11 2 1119 A 4
doz FiEHEY. A, B2 C A= MIC a2 1o &3b, 6719 D F-dx2ke= S8 1o &t MHC Zel
2 [ B2 Ax ZHolA wE 2 nlo|a 222837 ZAgshs 3719 =Wl (¢ 1, 2 2 3)S Edete
d g2 FARET. FH2 11 #2332 2709 AR o|FolA dom 7zt 2709 A (&9 13 2, 4 Mg
13 2)5 g3,

Y 1 MIC BAbe= 229 RE A4 Aol dd,

el 1 MIC BAbeh #aste] AAE e = @ HS (D8 + T HEF (MELSA T H=Z 4 T CIL)e <3
AAETE. (D8 + T HEFE= FF A5 FUE Ze AXE &A1  Ade Axgs oAy z A5, 2
s 11 MIC 22 2 24dskd fHZ4 2 & A AlzolA 23dv. (4 + T 925 (29 T H=Z4 &
T The dHAAE = SAG Axst 22 &9 A AlxedA &4 2AHE S8 11 MHC Z4bl <& Al
Al 558 fgs g QAor dgstdct. (4 + T B2 A w2 Ax wp) wEs AASE

] ]
IL-2, IFN-y 2 IL-4¢} & AlolEF1S &4 2 Bu])slc),

e HAE WA D el AAAew @y RAEsst Ages e A% a%uE S4ow @ 1
Sue 2 geln wgv 2YEshd Sdow 37 54T, WEE drio] afne] g wAHo] 1Y)
wEo] HLA Zels I A% o= 98 otk 15 md BE HA 277 U= Sk A EDe] ol
St olelgt olale] wuelA, AstE Mel=e] 7ol 810 Ar)= AFEC, e, 127 AAe] o sl
A7)0 MEEAL wF HA Zes 1o AR 5 gl YFHEAT. Fold HA BgAe] Tz wamz Pe=
b oulad Age) gE G Aues Qg A WA Y, FU A7 2F8 yow FHojos)
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AgE] vk, o)A RAE| =7 HA A d9e=
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EdoA FE=E AT o, "HA olgte ol Ade] AAHoz WAE Wi (ofY EE EQWo])

of 9z itk AR #AAHAG. Ao @y, "AFolge folv AdddE EAEA ¥v AEE 9

g, 1T AES A EA8 AE U sk o] ofw ks WA/ AA /Y sAY, A A A De] o]

WA N- s CCEES JUM/AIASE At 22 AghE dge o8 HA MIzRE Loy

ol9} #Este], FHE WS AdPFAoR JIEZ 2y AEste] FdHomiY AHEHE o] AdET. §-

AMow 123 FAE=E 259 A Fo MHC 2 1] AYEZS 233 £ 9ol o] 28] Hag
¢ RE X H-X(0,2)-C-X(2)-[CST] [MYEHZ 78, 90 T+ 91] T+ [CSTI-X(2)-C-X(0,2)-

H 79, 92 T 9315 VHAE AEE ZFE F . o7 "SR MHC S 1 oI EZ A
g Ale] = A7) H-X(0,2)-C-X(2)-[CST] [MLEHZ 78, 90 FEE 91] EE [CSTI-X(2)-C-X(0,2)-H [MEHZ
79, 92 ¥ 93] RE|E Alolol Hd] 7/ ofn| Ak, Hd 4719 ofmiil, Hd

0709] oAb (ThA] el o FE e} HEX AFES AR A Arheo] AS F AUrt.

wpepa] ) 2 wEe]l 5 FAldE MHC Sl T AX 9 AR bR JAFSAY EE 2, 4 ) e 7 74X
ok A el o3 el ArstEe REX NG9S fAAoR ¥ A &

R
A v E= gl Atsteel REE IS 5] 23eke o e = dHs )

welo] ) ofnliate o] A WA, 19 387 ofo] mi= 0] 184 ool AP,

ofn:eit Mo REZ= ZflollA Prosite P4l whEt ZjAlE o] v, RE[Z= Ade] 54 Fielr 54
Adel gFds AWyl s AR VI3 X el opviite] S &HE fiAd ARSET. fiEs
(') Abelel Fro1xl 91A]el 385 opweits sl EAJsh: dijke] vk, o5 5o, [CSTl= Cys,
Ser Hi= Thr ol ABE opvmibs yeblih, tiero = wiAls = ob|make S35 ('{}') Aol o=
s ZIdstel AR S o], (A2 Ala 2 MetS ASF o] ofvibs ek, REZ e 8

TSt o2 AR FEEn. REZ o] $UF 840 e T 84 Hol 2A g Eu #I A
of 22k WIS wiAste] vehd £ glrh. olE S0, X(2)& XXl sidata; X(2,5)% 2, 3, 4 EE 5709 X
opultedbe]l slFetal, A3)E A-A-Ad] dFRiT.

B

waba | H-C-X(2)-C [AE ¥H3E 80]& HCXXC [AE WHE 80]o® 7|AE 4 AUr}.

WA R C-X(2)-C-X(0,2)= HeF C Akolol] &A1= 37FA 7FeAd S YeEhdA, &, 07, 7] =& 27]9] ofn]
wAko] &8s yEhit); & CXXCH [ Y E 831, CXXCXH [M e 941 2 CXXCXXH [MEHE 95].

k37 A 2 H-X(0,2)-C-X(2)-Cx= HeF C Alololl EA8tE 3714 7H5AS vehuin, =, 07, 17] == 2719 o}
v =Ako] EA S vpERATE; HCXXC [A]EW¥ S 80], HXCXXC [AMEHMZE 96] % HXXCXXC [ALEWs 97].

oAt X5 kY] flel, Hek C Abele] A 9 ofumit X (919 MAellA shtel dEe] AF)E st
, Abskghel WEE o] A2 i opn| ik X (919 A DelA olF MEe]l A)E A

X Qlelo] obulwat, 53] L-ojuliedl, H% 53] 207 0l Lok At F g vhehdr,
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g9 B4 2, T A duES 2 AgE PY= 2A AdS xPes PE=e FA-AN Azl g
9 Sold AXLa 4+ T AT Fue A4 = Ao

WA, g WS emelA, ¥ owne wWe wes e A 2 Fd (A7 EE aah e Hejw
sl T-AE AFEZ P = gastel= Agtel dis) #Y B4E 2 WFE goegeed AY Ry
Z5 et WE = wg Zolvh. T AX oyEx 3l Mygd Asided REX HdE JE|=oA Mz <
ek, me dEgor sht olel ohulwal (&9 7 M)l o8] $eE 4 vk, degoz, e
2E 3712 QEg B4 AY R/EE 748 "E97 (flaking)" N2E 3@

o] e = WY whS U AAES 2 3 (7] e 4] A7) MHC S 1T T- Al o
VEX g wdygy Ashgkd RE|ZE ¥t JEE i REZ AL 3 4L ddd dEed & &
Mol Azatol=rE AU/ Sel s} BAE 5 lom, oA, cdude guEE A6 Ex
JEdt 22 PFFFAE VHE HAET. ojHd #49 dHe B F99 A3 FEdA 2o dAEA 7]
=¥

MPE Aee REXE T AL FEXS ofvlw Wik 3 Ei T AX o WELY sHEA Wk 94T 5
oh;}

AA .

39 A4S ZHe FHE=E dHe FFEESA (glutaredoxin), wEEILH 52 (nucleoredoxin), E L @541
(thioredoxin) R th& El&/tAdols SA L YEIAE HEe & tAdutol= 3 G491 E Y ElolA
oA WAFECTH (Holmgren (2000) Antioxid. Redox Signal. 2, 811-820; Jacquot et al. (2002) Biochem.
Pharm. 64, 1065-1069). °]l5< t7le/dolm fHlAE 24 el B2 A3AE 3l AP LA THLT, o=
2 HEE 4 =H FF AG UdA AsEEd 84 AzERlS S8 vl (o7 &4 Ao vl
= Agtel disf g S Bk (X(2)-C [MEHE 711, C-X(2)-S [AE¥= 72], C-X(2)-T [MEgH =
73], SX(2)-C [AMg¥s 74], T-X(2)-C [MEHE 75] (Fomenko et al. (2003) Biochemistry 42, 11214-
11225; Fomenko et al. (2002) Prot. Science 11, 2285-2296), ¢1714 Xi&= el9] ofu|=abs vepdith, A7)
Eude ol fjdato]l= o] dst a4 (PDI) ¥ ¥ 2N¥o|wAEE Bol¥ ¥y ulolA C9f 22 Hu &
el do e WA E

yul

dE So], 7& [Fomenko] 2 W02008/017517=FE X% 4 ofujxal 433y REZE 1 YW/EE 4 91X
Al2=H91S F3tebar; whebd REZE -X(2)-[CST] [HEH3E 77] =& [CST]I-X(2)-C [AEWE 76]0|t}. o
g HEGHEE AEde "HE "R HE Fojvt. PE= Yo HEZE= fgijbA el C-X(2)-C [AE¥s 71],
S-X(2)-C [MEAsE 74], T-X(2)-C [AEHZ 75], C-X(2)-S [AEHZ 72] = C-X(2)-T [AEHE 73] T
o AY F gtk 53], HE=E A4 REZ (X(2)-C [HEHE 7115 a3t

B outgo] ez "HEE" 4stdd REZE ulE AT A2EHQ 2 FEX ojRo 3|AE|do] EAJT)
= Aol 9 7ley vau. &, H3dE 3939 TEZTE H-X(0,2)-C-X(2)-[CST] [MEWE 78, 90 E&

-X(0, (M = 93

91] ==+ [CSTI-X(2)-

O

124 AR

19 FA & H-XX-C-X(2)-[CST] [MEHZ 91], H-X-C-X(2)-[CST] [AME¥&E 90], H-C-X(2)-[CST] [MEW=
78], [CSTI-X(2)-C-XX-H [AME® = 93] [CSTI-X(2)-C-X-H [MEHE 92], B [CST]-X(2)-C-H [AE¥3E 79]0]

I3

woh 548 FAdE gen grh
H-C-X(2)-S [Mgwz 811,
H-X-C-X(2)-S [MgmE 98],
H-XX-C-X(2)-S [HdWE 9
H-C-X(2)-T [Mgwz 82],
H-X-C-X(2)-T [H¥¥ = 100],
H-XX-C-X(2)-T [M<g®zZ 1011,
S-X(2)-C-H [MEWZ 84],

S-X(2)-C-X-H [A¥¥E 102],

_12_



[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]
[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

S=50l 10-2556485

S-X(2)-CXX-H [H<
T-X(2)-C-H [MEHE
T-X(2)-C-X-H [Ag¥ = 104],
T-X(2)-C-XX-H [H4
C-X(2)-C-Hl [MEwz
C-X(2)-C-X-H [Ag= 94],
C-X(2)-C-XX-H [MEwzE 95],
H-C-X(2)-C [MgwzE 8
H-X-C-X(2)-C [M <4

oyl 54 FAddA, H-C-X(2)-C-H [A¥HE 86] REZE zte= FHP=e 2 3o WA

& 4 FAldEs HCHxC [MEHE 106] T CxxHCH [MEHE 10719 o], A3}kl HE]Z ) AJxE|9l o}
Hgke] 2719 B 2EH Aol s A E FE =o|t),

o] Fo AAE] Awal uhel o], B o] FE|== v WA olmAbe] w918 &5k 318 Al o
3 AxE 4 Aduk. wEA, A7) dgE 2heskd wgy absiEkd REZo A (e AlAHY R EE7)
E 2t g8 olundt, oA mptEdd, SRA2EC T B 2872 2t g8 A e v 4 of
1 e AhS L}EME} g9 ALz Q8 WEE s REZo| EAS A2EH S Alad" fAdvlels
Heglxe 24 BAste A= qkEth, Tde®E B etar, WEE Abslskd RE|ZE A UldlA 2 EE
7NE e A] golog MFEE= WeEshd AlaHAY 2 Wy AAHAS £33 4 Q. XS, ¢ B
TS 233 20709 " ofv]iedt F ol Ad & IAY, ¥ A opvwitd 4 gtk 54 FAldolA, X&
Gly, Ala, Ser % Thr¥} 22 43 S & 2e ofvx ME} F7Fel 578 FAdel A, X& Trpet 22 7]
o FHE 2t ofn|wAto] ofyth. Frhe]l A FACOA, X& AlZ=HIRIC] ofyt}. FThe] 5 Ao A,
WY e AEEd REZA Holx el X Hisolth. thE F71H9l 54 FAldolA, HEd Ay w
E]2Zo Al Hojx 3ol X Proolth.

HFE == N ek NH, 7] =& C 25 CO0H 719] ¥d (dF Eo], COOH7}F CONH.71 = ¥W3) ¥} Zo], hgy Eve

L , = 27 MHC 2380 Solgte A$-
ol J&=F A, WEdE AsgkYd REZE HEE Ul dIEZ A
2 o]Foxl FA A4l ¢
of g3 T AE dYEZZY
g wEE. if/} TFAAS=R, "Jﬂ = 47H91 O}Ulit% xEgt. 54 FAld= I EZ &g
7 AP E AEEkd ZEZ M I Apolo| 0 1 &= 279] ot FAE i FE o, gty ez, A

5,6, 7,8, 9 = 10719 olrnibs 23 4 Qv WEE AeE] REE A Fo] oIEX AFe
Ak WE oA, o= FEX MG} Hlwste] 91X P-4 UlA] P-1 E= P+l A PHE mA¥EYH. FEHE ¥
Asks HER, U8 7] 380 A= RS HE dAN7E (dF B9, T AE o¥EZ Hdo W
P Ak REZ AE) HAZRA AFEE $ Q).

2 dgo] FEEe T AX e 9 Wiy 4sshdd REZE Xt Ade N- T C-2ebz el 719
Fre ol At M-S F712 X 4 k. o]y ofn|al Ade AUt oz BYex] ' FF] A ol
Aotk 7 AL dMEZY dEd T AMd Ale] E/EE Wy ey REZe) g By MY
Abolo]l AT 4 gt} dEE BHI MES A e 5A FEEAA, #H2 olvxil Ade HE =
el N- 2/ C-2ud HEgyE Assed TEE YU/nE JyEX IS AT ¢ o, 53], E3F
AEe 1 UR 709 otul=it AE, 53] 2719 ofw|xAik A Eeltt
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

S=53 10-2556485
M A3 REXZE I EXZREE N-Zrhe] X 4 Qi)
M E Aslsky] RE VL shue] AzEAS FRste 54 FACdA], o] Al2HAL dIEZZEE Hojzl
Ao A HEP A3ed HE T 25, ulebA %%‘E_ bk BREZE dE 5o JyEXY N-gE
Al H-C-X(2)-T [ME¥E 82] & H-C-X(2)-S [AME¥E 81] & dIExe] C-dehdQd T-X(2)-C-H [AE
Mg 85] HE SX(2)-C-H [ME¥E 84]2A4 2T 4 9},
2 Uyl BEA A A, he duEX *1"1 4 gy AsgYd REE A4E ¥3stE HE=TT AT
Ay, ZF7le] EA pAdolA, W¥E AtsY REZ= AE|zoA] 43 (1, 2, 3, 43 T Alxe]
o), dE B9, 3l o] olulid o ME olFdE 4 e WHE A RE|ZO dHEA i A
2 AR MEAZA EAT 5 Uk, tekd oz s o] e HEH 4hals FE|ZE T HE oIEX A
g N 2 ¢ Z¢t T AT},

i)
of,
o
)
fuj
[
-3

3 odEE tE MES T AX IEX A9 wES x3
e Abstghd RE| 7 AdRH /S0 oozl (& 5o, "HE
= "HYPE ek REZ-cvEz-wgy Absied RE 2
B 3dd ML 7 g JARE, wrEA] aEoR sk A ol AAR
= 2z E%E}—E HE =] g AL E3 v ET! ‘%‘ 'HPE Ak
1

Aol frojukgity. ol

b & e
AU
B
N
o
o
i
[kl
oo

AE = o ko] T AX o9 Exghs 3t} ab7] 7]d vpeh 2ol Tl A
X OUEXE Ve A B/Ee At o5 BAdA sy oldow FAHE F vk T AE
z *1054 opH| AR NHC w A o] Ad aFH oA 159 $xo] wel WErt v AT, HE=
of EAet= T-AE gEZ= 8 A 25 718 opm|edt, B 53] 8 1A 16709] ofrj=it, 7P 539] 8, 9,
10, 11, 12, 13, 14, 15 %3 16709 ofjv]=ito g FA LT}

ma%
o
o,
',
r E

=

Hop 593k pAlelA, T A clExs 97fe] op|wilt MdR et Sk 54 FAeA], T-H=
dPEEE MHC-FH A 1T Al o8 T xﬂgoﬂ AMNEE IFEZ [MHC ZHs= 11 AT T AE
dFExz]oltt, dPHoR, T AE oFAEZ AL MHC 11 @9de] FAjol ste SEEE e Wk 74
Ao Z :UAE = AgS A A3}

el fE=e) T AE oYEXE whijde] M oI EX Md F oo shte] A3 & U, 19
A A F gled, & AFE T AX YEZE JA T AZ oYEZ qd3 FAE MIC FA1 WellA
Agshs TE9& HAstelol gtk MPH T AZ VEZE A oyEZe} U MHC Gl d ujg A
Azt g 7hd ¢ A, Had JeEs 7Hd = vk 53], AFE =] A% s ddel fE
SR 108 ol 24X ¢, 53] 5ul ol A evh B W] e wud Bl dis) s ma
& Zhevh wEba, FEIEAHC SEA ) oM E avke MHC BAbel tiE wEE dmEXe) we A4S B
gt

FE = o] 94 BFE L T AE AVEZE T MDS MIC = 11 437 LHOM Z2Ad 3
ANE e F7] diedore] e o] F55 Sols sk oprmal M (e v f7] 3H3HE)el T7}

2 dFd9 § vk, 7] dxgF mA sk dwAe] AxF mEd EA5e Azl 93 HH7H54D% o F4l-71
gk [DEIXXXLILI] [MEWE 87] T DXXLL [AMEWE 88] RE|XZ, ElZ4 7]¥ YXXO [AEHT 89] az
T A9 A ZelaE EEZe 22 i HE T A4Sttt 71E % Phe, Tyr H Trpet 22 ¥7)
gk A4 FHE ZEE olv|xAl AVIE YERY. 3] RS 243 AE2 M-8 11 E4bel o3k I
Frell T-AE dIExe] Z2AY 2 g8 AAE &t olfd dEd x4zt AL dE 59, 975

Guld (Vijayasaradhi et al. (1995) J. Cell. Biol. 130, 807-820), ¢1%+ (D3 v} orwla  HLA-BM 11
(Copier et al. (1996) J. Immunol. 157, 1017-1027), DEC205 F&A2] M2 72| (Mahnke et al. (2000)
J. Cell Biol. 151, 673-683) Wl 3$hfevh. dm&Fome] MW AgzA 7sshe gz tE e
[Bonifacio and Traub (2003) Annu. Rev. Biochem. 72, 395-447]1¢] |H-Ao| 7|AE . tryoz I
gl gk T Mz g 4= §lo] $7] LE*’LOHHI] F5E BolstAl ste, DHAEREY FA EE
A T A2 T EXY Y F k. 7] < Azt e 2840 FF R ZERANS 8 d4

g FE|=9] oju|y Wk L= FHEA] WokRo] 9x)E TEgk 107] olake] ofmAto R o] Folzl
HE|= iy 2oz IS 53 A8E 5 Juh. 243 535S 23 A T AE IEZE ALgse

o

>
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0112]  wepd, B odge 39 @A fEs % Sold Wy wge fEstd 19 §RE F4ATY. ofF A
S A9 e, A 107, vkEEEAE TR olste] o] oja) Felfl T AL MEL 3 B4
SEES TP 9 9Rd 43T & k. gerHow, oy 39 wude] g, ¥ 4yl Ay
S o a94 SR, wo FAHeRE Rad VAR sk 2o $U4 WY Angd mExg 39 ang
o T AZ AMEL (o] A3 AMSAL EE 107 ols, mrk F3] 74 oI5l ohulmat YAF AAE)
N EE CUueown AZUgond ARt ®d, A 4 ADH vlaste] vud w/EE Wy
ASBY WELY T AL AMEL Ado] WP 5 du/UAL, sht o] EBY AY R/EE BH
Aol 9 (i W)W F Avk. Wb, Bo3ygel 540 iy F9 wuae) A9 el waE 9l
Ao ojno] wel, B owye] MEE AFA R AAGon EAss AQL 2HT & v

0113]  ® 3gel e AAH0R Polsk Wd & vk, WEI=e] Aol 13w 1A ot (5, 8 WA 9
A obrlte] oSMES, o] stel HAEWE /AE 54 obviwite] WY ABY mETE

ool )el A 2E) 20, 25, 30, 40, 50, 75, 100 W= 2007) o3| oplwAAAR W 4 Atk elE Hol,
UL 407) obvleale] Aws EAS AL, o 2709 opvleate] E3 A, 54 ofvlwitel 2o /4
d REE, A7) ofrliate] A W o7 obvlidbe] T AE IMEX WE=E E£FS F e,

[0114] wekA, 54 A, g e == 1837) oAt WA 5070, 757K, 10070 = 20070 74A ] ofm| At
o8 olfolt. HE 53], @A stgtEe] B YAE wiel 22 dgd Abstehel REEQ 45, A=
% ZAs Adgle] FA &l doE AR dIFEE B P s REZE X (1T Ee A

) A (BRelA NEI-wgE Asee RE Adz Fsg)e) Lok st olvEz-ugy
AshEel RETE 58 13, 14, 15, 16, 17, 18 Fi= 19749] obnliil Hol& 2
A 1979 orlrstow oFolzl AEEE elw A7t @ FRd dwd EAs Aol Agh + oo

=1

[0115] GEd onksh #Zol, 54 A, & 2He] FEEE T AXE JVEZ Add ddd B 7lA4d nhet
T2 SUA MY bsieed REEZES E3e

o116]  He el wud Ad, wwd W w94 PESE Safon gy Asee RET Ade TP &
ek, et ol wuldel WYY WHY Aol Al MIC Fehx T AL ANELE TID FsHL
oS e EASTHE, TR PESE obbe B RS GBe) AESC $YHE oNEL g 49
& FAA dege Aelt. aed wueld w4 o ovELaA gom, WYH AsEq wexs 5
sl g B oSk S8olA el fEme) e e ot

0117]  webd, olel MEmE Bowgl 53 g P $93 e Aol

O118] 7ol 54 FAdelA, ¥ wye] PESE 5] A AD o] HHEY 5L e ohwit AL %
#a e T AT RS Fgehs e ot

[0119] Ty, giebE FAGA A, T AXE oZEZE MHC Al AFEZ AFS RAsE ofnicite] 999
AEe st 4 ). FY @uide] P4 omEZrL 9] oI EX MI o Eo] sAE upel g W
gy Aalee REZE ¥gsks 49, B 2o mE dWodA HEI=E (A el £33 oYEX Yo &
Asts Wygd Abslshd RE|Zel da]) F2d wgd sk REZV)F 3] 248 BT 4 Rs By
of 71| wiel T2 WHygE AE3Y TEZo Md Z/xE oIEZ AMdo N2y Ee (-EgFoR AE
Hd e g4 H49E £93g

[0120] wEbA, T AE oI EX 2 REZE M2 AHeAY BE A2 Feso FHEA &Erh. "bz Ay =

[0121] olubA o 7

o, e 2 5,
Vg B3 47 = 2 olste] ofulto ofFolzl YA oaf T AE AEZZVE ZA BHE A
SEEUES

01221  ® ane] me PHE (B oled ANEE e 24E)E B4EE T (5, FADae 49, A
Sy o T AE oMELE QNeks T AXe] BHE fEeln, XU £8A) BAL Fal T Aol
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2HE AdET. T-Alx oaE
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o, AAER, 7R3 5 Ak} opA,
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microceras, Euroglyphus maynei T

D. pteronyssinus, D. farinae 2 D.

Dermatophagoides spp BT
=7] &4

Blomia sp.°lA

yoe e
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ehe) s, obzetold Bt e
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52

1 Aspergillus, Altemaria W= Cladosporium

E
s T

pis

[

CGFSSNYCQIYPPNANKIR

e

2
HCGFSSNYCQIYPPNANKIR [A @& 10] X+ HCGFCSNYCQIYPPNANKIR [A]

derp

dE=A,

e

[0127]

HCHGSEPCITHRGKPF [ A]

12]+

(e z

CHGSEPCI THRGKPF

el

p 2
&
=

der

7he] el®2A,

=
-

His &+ Cys7}

14], B} A3 A o2 HCxGSEPCIIHRGKPF [ LYW S 15] TE x=

HS

ol HCxGCEPCITHRGKPF [A]

HCHGCEPCITHRGKPF [ A]

HCHGCAQKKITAEK [A]

g2 that F71e d2A, we FEZFZEY FE S CHGCAQKKIIARK [MEWH3E 171

ok
=

[0128]

Cys B+ His7} obd HCxGCAQKKITAEK [A]

R
X
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KeX
o
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

S=50] 10-2556485

o ek vlolg A WE o] tidh WA wgol X5 EE o dWhgel #3 Ao|tl, Hlolg A HE (4
9o, ofdlxntelgs, oldli-Td nlolE 2, FEH A vlo] s T Eavlo)# s, HEZno|Hs EE W
Elutol# s Fa) 2 nlolgis gE (& Eof, AAE wiiA) o] o7} §102009101204 5 A= o] tt.
Hoabgo] wAlo] dF 24, ofrxnlole] 2 HE|= CHGCPTLLYVLFEV [M YW 24]+ HCHGCPTLLYVLFEV [A<&®
% 25], Xi= Cys & His7t ofd ®u A& A<l HCxGCPTLLYVLFEV [AM ¥ W% 2612 AP E .

F7ve] o2, ofdlxvlolgl A F7] vl 2 $E|= CGPCGGYVPFHIQVP [ YW 3 2712 HCGPCGGYVPFHIQVP [A]
A5 28]= Wy H,

B oago ek AX U WYA gwEe] MHC ZEl2 I T AX IEZE ¥3sls Hygd 283y REZE
zhi= FE=o] #ek Hoju), B e wma AlX By 93 7ol X8 2 o e ##3E Aot
A U B A (fo]2] 2~ [DNA vs RNA wlo]e] 2=, ss Hlo]# 2 vs ds BFe]E]2, dhgE|o}, mlo]zmute|g]o} &
AE U ALF7E 2= 7)A2) D Y9 o= 0200910120854 =H Ut} (S Sof, 3|23 2ulo]g
23, ZEpajblole Ay # dmyulole Ay, AZFdAx, Fo L WAAY uplolexs, v RZulo|y X,

Mycobacterium tuberculosisg W|E&F Hreglo} B wlo]Zubg glo}, QI e T=ol digh 71EF vho]ZEtbe
ol WA, AW d=2A Yl (Yersiniae), B FAz}o] (Brucellae) Ze}utjote] (Chlamydiae), ®lo]=Z
gtxmboll (Mycoplasmae), @ 7Z1xkel]l (Rickettsiae), A= dalol] (Salmonellae) & AlAlEto] (Shigellae)). 714
2 ZEtgol9%E (Plasmodiums), #olFvlyo}l (Leishmanias), E&]3x=4v} (Trypanosomas), JToxoplasma
gondii, Listeria sp., Histoplasma sp. & X3},

F71e] oZA, welelole] CSP &9 CGHCDKHIEQYLK [A]
3

AW S 29]+ HCGHCDKHIEQYLK [AM<EWZ 30], B} A
o2 x Cys %+ His7}b oFY HCGxCDKHIEQYLK [M¥E¥HZE 3112

LRI

ol o2A, TY g CGHCEKKICKMEK [AMY9¥HE 32] $E]=+ HCGHCEKKICKMEK [~ WH3Z 33], ®HT}
A o7 xE Cys B His7} obd HCGxCEKKICKMEK [AY9W¥ S 34]2 WHI AT},

F7F4Q dz2A, AZFAA} e 8 WEl=E CGHCKYVKONTLK [ 9H & 35] 2 5-E] HCGHCKYVKQNTLK
(M3 3612, B} Ao x= Cys B His7b o} HCGxCKYVKQNTLK [A Wl E 3712 W3},

7FA ¢l o 2A], ggrnbdol A & CGHCEHPIVVSGS [AME¥ S 3812 HCGHCEHPIVVSGS [AM¥Ew s 39], ®u}
A o7 xE Cys B His7} obd HCGxCEHPIVVSGS [AY9W s 40]2 WHI ),

F7A el o ®A, HIVY Env vzl gpl20 AHEFYel FE|== (GHCRAMYAPPIA [AY¥HZE 41]125H
HCGHCRAMYAPPIA [MEWHE 42], Bu} APH o2 x= Cys =+ His7} obd HCGxCRAMYAPPIA [M Y E 4312 W

Fe 7H8 LEAAL] MHC S 11 T AX oY EXLE E3teh=
= = g Zlolnt, ¥ v TR 7H8A dEQAAe] i e wkge] A
2 ok o] ek Zlojth, JhEA SElRe] o 7h W020091012065 ¢ A E o] ).

2 oagol deEA, xb VIIIel thdk B02C1l #FA¢ VH g9 ArA AA 99 ((DR) 39 HE=
CHGCYCAVPDDPDA [ ¥ & 44]& HCHGCYCAVPDDPDA [MEWZE 45], B} Aoz xE= (ys EE Hisz} ofd
HCxGCYCAVPDDPDA [A W& 46]= WP ).

F7tel dEA, tE -2zt VIII 3A 2 $EI= CGHCGGIRLHPTHYSIR [AM¥EW 3 471 HCGHCGGIRLHPTHYSIR
[MEH S 48], Rt} APH o R x&= Cys T HisZtF obd HCGxCGGIRLHPTHYSIR [AMEWME 4912 AP AL},

B odge e Fok #d g of & H

HAej=o] B Aojrp., B whge wal Foko] X8 U o H&%oﬂ w3k Aoldh, B Fk
A2, G FHAA, violga dwMd AE X, =

[s}
020091012052 7RAl=o] Atl. o]# gt % #H P2 HPVe} e vlo]y =& fitsh
KeN Tl

[ o
AE
=
j)
(@)

lu
=

»
—
B
ke

2
Ll
il
o2 oy WY

[ 1> o o2 fF

rﬂ
mEE
s

9, oMY NS A FFIA S e B9 B B Y wE 4 . A4,
A AZE mE G Aol o)s) Eduolst NS 2 FUL T

o] wAle] U@ EA, MAGE-3 SE]= CHGCYRQVPGSDP [A €W 35 501+ HCHGCYRQVPGSDP [M YW S 511, X
HEA R x= Cys TE His7F ol HCxGCYRQVPGSDP [AM e E 5212 WA HT),

S
;
oft

A=A, Ate]Ed D FE|= CHGCFVALCATDV [AM ¥ 53]+ HCHGCFVALCATDV [AEW S 54], HTy A

N
~
_l

_17_



[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

SS=50] 10-2556485

)

A o7 xE Cys B His7} obd HCxGCFVALCATDV [A¥9W¥ S 55]2 WM ),

71 d2A, BFE HE|= CHGCFKELEGVEP [A €& 561+ HCHGCFKELEGWEP [AMYEWZ 57], Bu} Hexo=
xE Cys ®+= His7} obd HCxGCFKELEGWEP [ <EwWs 58] 2 W H T},

Z7te] o 2A, A~E} H} vlolz]~ HE|= CHGCVASSYAAAQ [A W s 59]% HCHGCVASSYAAAQ [M¥W 3 60],
B} A8 o2 x= Cys B+ His7} obd HCxGCVASSYAAAQ [M QWS 6112 W H).

AR =3 FolAHle] w3 duEe] MIC Fs I T AZ AVEZS ¥3ehs WA d Absiskd
EE|ZE zh= JE =] 8% Aotk & AL FF ol4rRe AR H o Wil #d Aot dE= =
oo, A%, A, 3, AR, W e dReh 2 ud A7) ofdH e Al A ol4d, &7]
A ol Ee A AAE oA} e Al oAyl u. T3 dE ] o= 1020091005051 7H
Alse] lom, ddn § =AARY 9, T8 =AY T B 24 SolA o] v

621 HCHGCENSNRANSS [AdW¥ s
=

o2 o 24, <I7F Dby CGHCLVLAPTREL & AME [AMEAWME 65]-> HCGHCLVLAPTREL [AMEWE 66], RT} 53] x
= Cys T+ His?} obd HCGxCLVLAPTREL [A¥9W¥ S 67]2 HI AT},

Aol dd=A, w3l Dby 34
T

2l E]= CHGCFNSNRANSS [ &
63], Bt} E3] x= Cys £+ His7F ofd H

3
CxGCENSNRANSS [MEH 5 64]2 WY

e

T O 44, Fu B9 6 #F Eold #HE = (GHCPEFLEQKRA [ YW 3 68]+ HCGHCPEFLEQKRA [AMEW S
69], Bt} AYPAHOo =2 xi= Cys B His7t obd HCGxCPEFLEQKRA [MEW % 70]2 WgE).

471 2= FE=] disl, sAE-I AXSEHQL Afolell 1 HE= 2 Jhe] ofvieal X7F EA S F7Ee] WolAlzt
TRET. dPFHom olYdh 9N opn|:=iH(E) X His, Cys, Ser HEi= Thro] ofut}.

) = w3 MZA FYa 11 AT D4 + T AIEE AEs7] 93 AT W A whgo] AL
2l 4= Qt}. o] WA, MIZ o MIC A 11 Exlo} B o] w2 FE =o] Eay)

T ABA HEAsh Axsel AR FITORM FEFHM, o714 AXe| Y
C

47) BEAE AESs e FAx 11 BAY §F 9dd £ 9

L BGA o] MHC A HESolt, BgAE A4 BARA AFE F AAG, BAel B3

u)

)
ok
2
fr

#Aste] ARl Agte g did (B dg)ed ASstE T AX dIEZ
T3 T AE AYEZ (5, MIC 22 11 B2 divkee] 283 & 3= T AX 9
I © A4 g Ede EATT. 54 FAdeA, dEeie a-FHEd
a7 71 A dela 9 olEvlY 54 dEEseR offoxl LOoRFE X

T FFoly SE2F, A, E4 T B2 S FEd EAge Fo ddHEAd £
Exp. Allergy 26, 494-516 (1996) ' in Molecular Biology of Allergy and Immunology, Ed. R. Bu
Fx). 54 Y27 FEy #Ahd gE dyEae w23 g v)siokdd F dyA Jden, 95

=
Y A, odE Eo] www.allergome.org. oA &eldk 4= glt}.
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[0159]
[0160]
[0161]
[0162]
[0163]
[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]
[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

S=506] 10-2556485

A 13

oft
oft
kr
ok
r o
i
e
14

olxd), FFEA dylEagelA (GAD),
A EasElobA] 1A-2, F 27 @A HSP65,
W 5old FRmap-wavhEold Zu) HEfY B

S (1GRP)

dr
1)
il

21-00 o] == etopA

o
=
i
=
o
ol
i

o 17-93} slo] =52 glolA,
3] 2~Eld G7hE A etolA],
EYER sto]=FaetolA],
B 24l slo] =5 ghobA|
A 2 obgd Wy H+/K+ ATPase L+ <1}

g Asts: mAd SETuAE GeEE (M06),

Wdw @714 & BP), wuAE (PLP)
% s ogEY 8

o A% delE-ag T (REP)

el A % 9 xE 2e

w28 ol F %4 EdsZFEm| oA

LA A
i)
o

% 2
=

U
ns)

R
=
olo
tlo
Sho
i)

L et
B
2
d
tlo
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rr
ot
o,
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N
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H
e
E
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27
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N

A7) WEe Al SAA, B4 Y ddo] IS AFstal dPol MHC FelAs 11 T AlE oEZ NI
S A HAE . dIEZ Ade 1yFd I duldd dia oln 7|EFHAE otk A
o7 o5 ¢l AHYA (in silico) WH, AFF Ul ¥ Ee AA o Pl o] 24wt =3 g o
Mol WPy Abslshd RE|ZO FA| R s ~adEHM, ol HolAel <l HYzm WS Faw 3
A et

g adoel 1 A4 ol H-X(0,2)-C-X(2)-[CST] [A¥ WM& 78, 90 Ti= 91] = [CST]-X(2)-C-X(0,2)-H
[Ad HE 79, 92 £ 93] REZE T AX dIEZ Add 243t (Z, T AX JIEZZRE 77)] o|a}

ohvlicatel olsl Re®) EFE F At J18E Qs SR 0 ok, 2ROW, T AE ES 3

grg E@sts g9 uude gue Rougel iy 0 §xo AgE 5 ok, 2@ @nd el o

i A A EelHe F5 AR, 209 A A nexel @A AN HAYE w0l
[e]

&2
0

Foxth. webA, 2R EE gEs AdEsiy, 2 Visd WS 98 2 fEE gEs AR
ﬁr 4940}04 **63 7)ol A Aled s vk, WE=TF MHC Sl 11 T AIX o9 EX 5 gs 4
5 MAe] TGS 7vtew sk 54 A, a2ed fJEHE ML Rz
P°]91 f\ioﬂ«l é o5 W3IA7| A, de] o S WASAY, REZ f Ser ®= Thrs Al
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[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

SE=501 10-2556485

HE|= Ao AHEHE e T SEE MHC Fd2 11 T AX 9eEXzRE o He "ozl (IEX
AdzREY 77 237 ofulwalt) 19 A g H-X(0,2)-C-X(2)-[CST] [Ag9WE 78, 90 = 91] %= [CST]-
X(2)-C-X(0,2)-H [ME¥F 79, 92 &= 93] LS xFslir).

Rbo] FopA|al RE|ZoL o] Rk opy|iite] MEE wEE JE =)
Bl 97 obulndl, REIE ) AW EE Eged mE sh} EE

F X 97 735_13}

Hop dwtxoz  HE| = AA ALEEE Y dWAe fao gwd A9 ol 1-X(0,2)-C-X(2)-[CST] [A
gdHT 78, 90 TE 91] EE [CSTI-X(2)-C-X(0,2)-H [MEHZ 79, 92 & 93] MES 3% &s
Aolth, e wE FE = T AX JdIEE 9 Hygy Akl REZ7F 0 WA 7719 ofu]iite] )3
FeE FH=E TR Axd Aoltk. 54 FAldeA, HEFH 453kl HEZE ogEX Ad oy
of 1, 2 T M9 EAWHCE ESiste] dildea wAstE Y AYAEE REFOIN F5E F 3l
AgAez, dd Ade] el wmuie = s p-2 % P-18%F ofufel P+10 B P+1lo A9 ofmjizibo] 5]
El= Ao A E_f%ﬁ} ol &7 e d¥bH o R MHC 2 11 o

£ EA FAddA, RE=E AY=ES §02008/0175175 00 7] AH upe} o] T AE oI EZ = C-X(2)-
[CST] [MEWlE 77] & [CSTI-X(2)-C [MEWE 76] RE|Z2 Ao aN Axdr). s=Ede H7t £
otmlizake] BlAEH oz WEHLS H-X(2,0)-C-X(2)-[CST] [HEHZ 78, 90 T 91] T [CSTI-X(2)-C-
X(0,2)-H [MgHE 79, 92 =& 93] AES 7HAE & 2ol =R ooz,

weba, e

- = 4
—= E
o oo]Hel S wuge] wuld Y] mi shehy

v
[~
i?L
Lo ¢
=)
o |
o,
i T
T

7] wpgos Axd PESE AGE UL AR O PEA T AL ez Aol e A¥w -
3, A Ul BAIA olE] sg BAel dal AW + Avk. AF FA #RA, PHss LU=t
W AH0e REEE 2t fHse md EASH: oMEL 4G AAE F9L A F A4 A
Eol F AEAE 2B Fol ALEAYA D4 + T ALE AHT 5 A=A oRE s o) MY
W BHYoR A¥E & A
wows pese] ey A%, 9 Budere TAE duEze $4 0 Aue i A #A 5
Sk,
¥ oags gstel AgEle] Agd dNELE B4 A6, F9 wude g YEs Ade, 48
Sof HEE Aol T AT WMee fEaf=Ae] A%E A4 A8 T A 4B J1&o] o8] APET. T
AE B2 fEste AR wHd PUS ADe T AL AT BYL 2 Aoz g,
AT AE AT BHE B Hol, AEv] Aol Wad AA (F, A=) FeAel 1L Al A
e HE AR ERE £59 T AEE del2r] FPozyE fdH REs /st Wesa T A
FHe] (B Bol AFFast BvIve] A Frol o8] ZRuE) WE= /ol EZo] yrgstel dofrh=A
B2 Aol AR 5 vk, BES T EZA e T AZel @ wrgol tld AT A5 e =0
el i wgel Anh (UL S PO el AR S Stk Macken el 2 olgel T A 4
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2 4 AER sto] A oA FAMeR APt H(X)2C [ME W% 80] &= C(X)2C [ME M=
711 NG REZE 2@ A9 W5 1 2 79 FEER Wty §ERRE F53 AX o] BAE BE &
el ol#El (D4 (D25 2 THE dlzws vjwstel B4 ATelA APS fESE v b

C57BL/6 wh$-2= L&l D4+ MOG-50°1% (D4+ T AlE &S Ao dastar, aF Fo bt dsks &
Ab SEFTE fRete TREZS oSGttt oA o ETRAE WA NG HEE=E Folsta w3
EAE 28] FABRE A EWT. o] ZREZL oY T AX F&9] FFS ki, 1 A3 NG HE
= ol 12 ol vt Asksel oid A% A Azged T AE SRoE dAwE vkl
ol LA A A AW o A ZREEZWE wE vh-seh s

3o 93t A AdE9] ¢

2d &, C57BL6 wh$-2=of 044, CFA 5 100 ug9] MOG RVE|=/400 pge] Mycobacterium butyricums 3
3} FAFSaL NaCl 5 300 gl Bortetella pertussisZS =7 Ul FAVSATE. 4299l Bortetella pertussiss
o) &} FAFSFATE.

dd aFdE EE agoAel o]l S FEshy] Ao 14dAe] IFA AE =
801 ol A9 WE 19 FAHE 20 pgs 53] FAFske] C57BL/6 u}%ig H o 3k
NS 2, 4 278 2= FHEZR FYPHAG.

Hee 00 AW S, 10 F AR mg, 20 F AW mE 2 10% 23 AF ga, 3 S F2 e A o]
Fol T},
AAe 9

34 AE =N YEtobAle &4 B7t

FITC -NH-Gly-Cys-Asp-COOH HE]=Z 3Alslar (Eurogentec, Belgium), DMSOo] &&|AAH =7t A AT
((FITC-Gly-Cys-Asp)o). 2.5 uM (FITC-Gly-Cys-Asp)nd LS, thg ol vdd E= (25 pl) E=E 2
m HEQEdelE (DTD)H A PBSolAl QlFFulo]dst £, 96 A Z#o]EeA 40 & (25 T) &<
TP, TP CytoFluor® HE]Zdo]E #5=7] (Applied Biosystems)S AF&3Fe] 494 mmol|lAd o7] &
530 nmol M 7158 @G S7he] e SAHUG. AAE AAld 109] Fel "EEtobAl &4 mASkl ek
BIFsA=

AAd 10

o7t AZ% (D42l 5%

o17F A =g (D4 (300 ng)E Hepes $H5olA 68 TollA 158 w9t Eol EAE HE= 50 puM A Q54

ol datltt. 50 uMe] DIT7F g 7oA 474 EH %QE AREE AT olo] LDS s hFe (7.5 ut, ]
)& 156 peo] FHY=/D4 EFE] H7Fstdt. =3 HEUA PAGE] H&skltk. FrkA &F A4
T, wiE Mes AR oey AL AH= 3}9} ol ©EEA], oAl Hi= GEEA| recCD4e] Al o
3 AT, Fe Tl dolPeA] ARE eIt ().
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[0281]
[0282]

[0283]

[0284]

MY Hs 2|SEtotY| | CD4 %
N-2ch | RE|Z | A omE= C-t 24 (%)
108 H CPYC [ VRSLQP [ LALEGSLQK [ RG 68 +
109 HAA CPYC | VRSLQP | LALEGSLQK | RG 0 +
110 AHA CPYC | VRSLQP | LALEGSLQK | RG 13 +
111 AAA CPYC | VRSLQP | LALEGSLQK | RG 6 +
112 AAA CHPC | VRSLQP | LALEGSLQK | RG 75 +
113 AAH CHPC | VRSLQP | LALEGSLQK | RG 64 +
114 22 e
AAA CHGC | VRSLQP | LALEGSLQK | RG )
A7) Ee QI3 ZRQlEAe] Fes [1-AD T Exe] ofn)i Wil
Agdrt. ols Ade e Heobd di 2Eze) A s Az
B AA, GA, lFEL B -
o] o= FHHTF. A AET (D4 T2 Ao 20] wig} SAH .

£ 244 AAE FgE=
at7] M 1 WA 70004,

SS=S061 10-2556485

A7hE ot Ndel BE 23S

orzo] ol Wik A (N-term),

b

4k (C-term) &2 € th. g ElobA] 4 AAe 194 7|4 vie} 2

x7t EASE A

[e]
ST,

X
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[0285] MAE HE|= Ade] e,
HCPYCSRVVHLYRNGKD (M W& 1)
SRVVHLYRNGKD (Md W& 2
VVHLYRNGK (Mg Wz 3
YRPPFSRVVHLYRNGKD Mg W3 4
YRPPF (Mg W3 5]
HCPYC (g W3 6]
CPYCSRVVHLYRNGKD (A WE 7
HCPYCSRVVHLYRNGK (ME Wz 8
CGFSSNYCQIYPPNANKIR (A W& 9
HCGFSSNYCQIYPPNANKIR (AYE W3 10]
HCGFCSNYCQIYPPNANKIR (Mg WE 11
CHGSEPCIIHRGKPF (A9 W3 12]
HCHGSEPCIIHRGKPF (MY W3 13)]
HCHGCEPCIIHRGKPF (M9 HM3E 14)
HCxGSEPCIIHRGKPF (Mg WME 15]
HCxGCEPCIIHRGKPF (ME W3 16]
CHGCAQKKIIAEK (MY M3 17)
HCHGCAQKKIIAEK (A9 H3E 18]
HCxGCAQKKIIAEK MY W3 19]
CGPCMNEELTERL (AY W3 20]
HCGPCMNEELTERL Ag W3 21
CGPSAALTWVQTH (AE WE 22]
HCGPSAALTWVQTH (Mg W3E 23]
CHGCPTLLYVLFEV MY WH3E 24
HCHGCPTLLYVLFEV (Mg W3E 25]
HCxXGCPTLLYVLFEV (A9 W3 26]
CGPCGGYVPFHIQVP (AE HE 27
HCGPCGGYVPFHIQVP (AE Wz 28]
CGHCDKHIEQYLK (Mg W3E 29]
HCGHCDKHIEQYLK (AE W& 30]
HCGxCDKHIEQYLK 1€ W3 31)
CGHCEKKICKMEK (A9 ¥H3E 32)
HCGHCEKKICKMEK (Mg W3 33)
HCGxCEKKICKMEK (AME WE 34
CGHCKYVKQNTLK [(AE W3 35)
HCGHCKYVKQNTLK (Mg W3 36]
[0286]
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[0287]

HCGxCKYVKQNTLK

CGHCEHPIVVSGS
HCGHCEHPIVVSGS
HCGxCEHPIVVSGS

CGHCRAMYAPPIA
HCGHCRAMYAPPIA
HCGxCRAMYAPPIA

CHGCYCAVPDDPDA
HCHGCYCAVPDDPDA
HCxGCYCAVPDDPDA

CGHCGGIRLHPTHYSIR
HCGHCGGIRLHPTHYSIR
HCGxCGGIRLHPTHYSIR

CHGCYRQVPGSDP
HCHGCYRQVPGSDP
HCxGCYRQVPGSDP

CHGCFVALCATDV
HCHGCFVALCATDV
HCxGCFVALCATDV

CHGCFKELEGWEP
HCHGCFKELEGWEP
HCxGCFKELEGWEP

CHGCVASSYAAAQ
HCHGCVASSYAAAQ
HCxGCVASSYAAAQ

CHGCEFNSNRANSS
HCHGCFNSNRANSS
HCxGCFNSNRANSS

CGHCLVLAPTREL
HCGHCLVLAPTREL
HCGxCLVLAPTREL

CGHCPEFLEQKRA
HCGHCPEFLEQKRA
HCGxCPEFLEQKRA

CXXC
CXXs

(M

(A
(e
(Ae

(M
(M
(M

(Mg
(A4
&k
&k
&k
&k

(M
(~4a
(X4

(M4
(M
(H4

(M
(M
(M

(AE
(e
(e

(+<4
(M
(M4
(M
(~4
(M

(Mg
(Mg
(A

(M
(M4

M3 37)

W3 38]
W3 39]
W3 40]

H3Z 41)
H3T 42)
W3 43)

W3 44
W3 45]
M3 46]

H3Z 47)]
M3 48]
W3 49)]

H3E 50]
W3 51]
H3F 52]

W3 53]
W3 54]
M3 55]

M3 56]
W3 57)]
W3 58]

M3 59]
M3 60]
W3 61]

H3Z 62]
W3 63]
W3 64]

M3 65]
M3 66]
M3 67]

W3 68]
M3 69]
W3 70]

71]

A
WS 72]

folrfol
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CXXT (Mg M3 73]
SXXC (Mg W3 74)
TXXC [(A4d 3 75)
XXXC [(Ad W3 76)
CXXX (Mg W& 77]
HCXXX (Mg W3 78]
XXXCH (g M3 79)
HCXXC (MY W& 80]
HCXXS (AE W3 81
HCXXT [(Ad WE82]
CXXCH (MY W& 83]
SXXCH (ME WE 84)
TXXCH (AE WE85)
HCXXCH (¥ M3 86)
XXXXLX (Mg W3 g7)
DXXLL (Ad W88
YXXX (Ad W& 89

HX(0,2)CXX[CST]:

H CXX[CST] (Mg Wz 78]
HX CXX[CST] (MY W& 90]
HXXCXX[CST] (Mg W& 91

[CST]xxC(0,2)H:

[CST]XXCH [(AE WM& 79]
[CST]XxCXH (AE W3 92]
[CST] XxCXXH (MY WME 93]

CXXCX(0,2)H:

CXXC H (A 3 83)
CXXCX H [(AE W3 94
CXXCXXH [(AE WM& 95)
H(0,2)CXXC:

H CXXC [(Ad W& 83]
H XCXXC (AE W3 96
HXXCXXC (Y M35 97]

HX (0, 2) XCXXS:

H CXXS (AY W3 81]
H XCXXS (Mg W& 98]
HXXCXXS (g W3 99)

HX (0, 2) XCXXT:

H CXXT (AE WE 82]
H XCXXT (¥ M3 100)
HXXCXXT (Mg W3 101]
[0288]
SXXCX (0,2)H
SXXC H (Mg W3 84)
SXXCX H [(AE W3 102]
SXXCXXH (Mg M35 103]
TXXCX (0, 2)H:
TXXC H (Mg A5 85]
TXXCX H (ME A3 104)
TXXCXXH (¥ W3 105]
HCHXC (Mg A5 106]
CXXHCH A4g M35 107)
H CPYCVRSLQPLALEGSLQKRG (Mg M35 108)]
HAACPYCVRSLQPLALEGSLQKRG (Mg M5 109]
AHACPYCVRSLQPLALEGSLQKRG (A4 W3z 110]
AAACPYCVRSLQPLALEGSLQKRG (A4E W35 111]
ARACHPCVRSLQPLALEGSLQKRG (Mg M3 112]
AAHCHPCVRSLQPLALEGSLQKRG (Mg M3 113]
AAACHGCVRSLQPLALEGSLQKRG (Mg M35 114
HX CPYCSRVVHLYRNGKD (Mg A3 115]
[0289] HXXCPYCSRVVHLYRNGKD (Mg A5 116)
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Al g

IMD1 IMD3

PEES

B O=
=7 =7

SEQUENCE LISTING

<110>

<120>
<130>
<150>
<151>
<160>
<170>
<210>
<211>
<212>

<213>

ImCyse S.A.
Saint-Remy, Jean-Marie
Vander Elst, Luc
Carlier, Vincent

Burkhart, David J.

Novel immunogenic peptides
IMC2637PCT

(GB1418433.7

2014-10-17

116

PatentIn version 3.5

1

17

PRT

Artificial Sequence

<220><223> synthetic peptide

<400>

His Cys Pro Tyr Cys Ser Arg Val Val His Leu Tyr Arg Asn Gly Lys

1

IMD8

A S
B HCxxCMOG
B CxxCMOG

AME S 7

_34_
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Asp

<210> 2

<211> 12

<212> PRT

<213> artificial

<220><223> synthetic peptide
<400> 2

Ser Arg Val Val His Leu Tyr Arg Asn Gly Lys Asp
1 5 10
<210> 3

<211> 9

<212> PRT

<213> artificial

<220><223> synthetic peptide
<400> 3

Val Val His Leu Tyr Arg Asn Gly Lys
1 5

<210> 4

<211> 17

<212> PRT

<213> artificial

<220><223> synthetic peptide
<400> 4

Tyr Arg Pro Pro Phe Ser Arg Val Val His Leu Tyr Arg Asn Gly Lys

Asp

<210> 5
<211> 5
<212> PRT

<213> artificial

_35_



<220><223> synthetic peptide
<400> 5

Tyr Arg Pro Pro Phe

1 5

<210> 6

<211> 5

<212> PRT

<213> artificial

<220><223> synthetic peptide
<400> 6

His Cys Pro Tyr Cys

1 5

<210> 7

<211> 16

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 7

Cys Pro Tyr Cys Ser Arg Val Val His Leu Tyr Arg Asn Gly Lys Asp

1 5

<210> 8

<211> 16

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 8

His Cys Pro Tyr Cys Ser Arg Val Val His Leu Tyr Arg Asn Gly Lys

1 5

<210> 9

<211> 19

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 9

S=50l 10-2556485



Cys Gly Phe Ser Ser Asn Tyr Cys Gln Ile Tyr Pro Pro Asn Ala Asn

1 5 10 15

Lys Ile Arg

<210> 10
<211> 20
<212> PRT
<213> artificial
<220><223> synthetic peptide
<400> 10
His Cys Gly Phe Ser Ser Asn Tyr Cys Gln Ile Tyr Pro Pro Asn Ala
1 5 10 15
Asn Lys Ile Arg
20
<210> 11
<211> 20
<212> PRT
<213> artificial
<220><223> synthetic peptide
<400> 11
His Cys Gly Phe Cys Ser Asn Tyr Cys Gln Ile Tyr Pro Pro Asn Ala

1 5 10 15

Asn Lys Ile Arg
20
<210> 12
<211> 15
<212> PRT
<213> artificial
<220><223> synthetic peptide
<400> 12
Cys His Gly Ser Glu Pro Cys Ile Ile His Arg Gly Lys Pro Phe
1 5 10 15

<210> 13

_37_
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<211> 16

<212> PRT

<213> artificial
<220><223> synthetic peptide

<400> 13

His Cys His Gly Ser Glu Pro Cys Ile Ile His Arg Gly

1 5 10

<210> 14

<211

> 16

<212> PRT

<213> artificial
<220><223> synthetic peptide

<400> 14

His Cys His Gly Cys Glu Pro Cys Ile Ile His Arg Gly

1 5 10
<210> 15

<211> 16

<212> PRT
<213> artificial
<220><223> synthetic peptide
<220><221> VARIANT

<222> (3)..(3)

<223> Xaa is not His or Cys

<400> 15

His Cys Xaa Gly Ser Glu Pro Cys Ile Ile His Arg Gly

1 5 10

<210> 16

<211> 16

<212> PRT

<213> artificial
<220><223> synthetic peptide
<220><221> VARIANT

<222>

(3)..(3)

oin
]
Jm
el

Lys Pro Phe

15

Lys Pro Phe

15

Lys Pro Phe

15

_38_
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<223> Xaa is not His or Cys

<400> 16

His Cys Xaa Gly Cys Glu Pro Cys Ile Ile His Arg Gly Lys Pro Phe
1 5 10 15
<210> 17

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 17

Cys His Gly Cys Ala Gln Lys Lys Ile Ile Ala Glu Lys

1 5 10

<210> 18

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 18

His Cys His Gly Cys Ala Gln Lys Lys Ile Ile Ala Glu Lys
1 5 10

<210> 19

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> misc_feature

<222> (3)..(3)

<223> Xaa can be any naturally occurring amino acid
<400> 19

His Cys Xaa Gly Cys Ala GIn Lys Lys Ile Ile Ala Glu Lys

1 5 10

<210> 20

<211> 13

_39_
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]
Jm
el

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 20

Cys Gly Pro Cys Met Asn Glu Glu Leu Thr Glu Arg Leu
1 5 10

<210> 21

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 21

His Cys Gly Pro Cys Met Asn Glu Glu Leu Thr Glu Arg Leu
1 5 10

<210> 22

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 22

Cys Gly Pro Ser Ala Ala Leu Thr Trp Val Gln Thr His
1 5 10

<210> 23

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 23

His Cys Gly Pro Ser Ala Ala Leu Thr Trp Val Gln Thr His
1 5 10

<210> 24

<211> 14

<212> PRT

<213> artificial

_40_
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<220><223> synthetic peptide
<400> 24
Cys His Gly Cys Pro Thr Leu Leu Tyr Val Leu Phe Glu Val

1 5 10

<210> 25

<211> 15

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 25

His Cys His Gly Cys Pro Thr Leu Leu Tyr Val Leu Phe Glu Val
1 5 10 15
<210> 26

<211> 15

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> VARIANT

<222> (3)..(3)

<223> Xaa is not His or Cys

<400> 26

His Cys Xaa Gly Cys Pro Thr Leu Leu Tyr Val Leu Phe Glu Val

1 5 10 15

<210> 27

<211> 15

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 27

Cys Gly Pro Cys Gly Gly Tyr Val Pro Phe His Ile GIn Val Pro
1 5 10 15
<210> 28

<211> 16

_41_
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<212> PRT
<213> artificial
<220><223> synthetic peptide

<400> 28

oin
1]
Jm
el

His Cys Gly Pro Cys Gly Gly Tyr Val Pro Phe His Ile GIn Val Pro

1 5 10
<210> 29

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 29

Cys Gly His Cys Asp Lys His Ile Glu Gln Tyr Leu Lys
1 5 10

<210> 30

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 30

His Cys Gly His Cys Asp Lys His Ile Glu Gln Tyr Leu Lys
1 5 10

<210> 31

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 31
His Cys Gly Xaa Cys Asp Lys His Ile Glu Gln Tyr Leu Lys

1 5 10

_42_
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<210> 32

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 32

Cys Gly His Cys Glu Lys Lys Ile Cys Lys Met Glu Lys
1 5 10

<210> 33

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 33

His Cys Gly His Cys Glu Lys Lys Ile Cys Lys Met Glu Lys

1 5 10

<210> 34

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide
<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 34

His Cys Gly Xaa Cys Glu Lys Lys Ile Cys Lys Met Glu Lys
1 5 10
<210> 35

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 35

Cys Gly His Cys Lys Tyr Val Lys Gln Asn Thr Leu Lys

_43_
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1 5 10
<210> 36

<211

> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 36

His Cys Gly His Cys Lys Tyr Val Lys Gln Asn Thr Leu Lys
1 5 10
<210> 37

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide
<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 37

His Cys Gly Xaa Cys Lys Tyr Val Lys Gln Asn Thr Leu Lys
1 5 10
<210> 38

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 38

Cys Gly His Cys Glu His Pro Ile Val Val Ser Gly Ser
1 5 10

<210> 39

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

_44_
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<400> 39

His Cys Gly His Cys Glu His Pro Ile Val Val Ser Gly Ser

1 5 10
<210> 40

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> VARIANT

<222> (4)..(4)
<223> Xaa is not His or Cys

<400> 40

His Cys Gly Xaa Cys Glu His Pro Ile Val Val Ser Gly Ser

1 5 10
<210> 41

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 41

Cys Gly His Cys Arg Ala Met Tyr Ala Pro Pro Ile Ala

1 5 10
<210> 42

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 42

His Cys Gly His Cys Arg Ala Met Tyr Ala Pro Pro Ile Ala

1 5 10
<210> 43
<211> 14

<212> PRT

S=50] 10-2556485



<213> artificial

<220><223> synthetic peptide

<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 43

His Cys Gly Xaa Cys Arg Ala Met Tyr Ala Pro Pro Ile Ala
1 5 10

<210> 44

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 44

Cys His Gly Cys Tyr Cys Ala Val Pro Asp Asp Pro Asp Ala

1 5 10

<210> 45

<211> 15

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 45

His Cys His Gly Cys Tyr Cys Ala Val Pro Asp Asp Pro Asp Ala
1 5 10 15
<210> 46

<211> 15

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> misc_feature

<222> (3)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> VARIANT

<222> (4)..(4)

_46_

omn

Jm

el

10-2556485



<223> Xaa is not His or Cys
<400> 46

His Cys Xaa Gly Cys Tyr Cys Ala Val Pro Asp Asp Pro Asp Ala

1 5 10 15
<210> 47

<211> 17

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 47

Cys Gly His Cys Gly Gly Ile Arg Leu His Pro Thr His Tyr Ser Ile
1 5 10 15

Arg

<210> 48

<211> 18

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 48

His Cys Gly His Cys Gly Gly Ile Arg Leu His Pro Thr His Tyr Ser

1 5 10 15

Ile Arg

<210> 49

<211> 18

<212> PRT

<213> artificial

<220><223> synthetic peptide
<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 49

_47_
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His Cys Gly Xaa Cys Gly Gly Ile Arg Leu His Pro Thr His Tyr Ser

1 5 10 15

Ile Arg

<210> 50

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 50

Cys His Gly Cys Tyr Arg Gln Val Pro Gly Ser Asp Pro

1 5 10

<210> 51

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 51

His Cys His Gly Cys Tyr Arg Gln Val Pro Gly Ser Asp Pro
1 5 10

<210> 52

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> misc_feature

<222> (3)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 52

His Cys Xaa Gly Cys Tyr Arg Gln Val Pro Gly Ser Asp Pro

_48_
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1 5 10

<210> 53

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 53

Cys His Gly Cys Phe Val Ala Leu Cys Ala Thr Asp Val
1 5 10

<210> 54

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 54

His Cys His Gly Cys Phe Val Ala Leu Cys Ala Thr Asp Val
1 5 10

<210> 55

<211> 14
<212

> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> misc_feature

<222> (3)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 55

His Cys Xaa Gly Cys Phe Val Ala Leu Cys Ala Thr Asp Val
1 5 10

<210> 56

<211> 13

<212> PRT

_49_
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<213> artificial
<220><223> synthetic peptide
<400> 56

Cys His Gly Cys Phe Lys Glu Leu Glu Gly Trp Glu Pro

1 5 10

<210> 57

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 57

His Cys His Gly Cys Phe Lys Glu Leu Glu Gly Trp Glu Pro
1 5 10

<210> 58

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> misc_feature

<222> (3)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 58

His Cys Xaa Gly Cys Phe Lys Glu Leu Glu Gly Trp Glu Pro
1 5 10

<210> 59

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 59
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Cys His Gly Cys Val Ala Ser Ser Tyr Ala Ala Ala Gln

1 5 10

<210> 60

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 60

His Cys His Gly Cys Val Ala Ser Ser Tyr Ala Ala Ala Gln

1 5 10

<210> 61

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> misc_feature

<222> (3)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 61

His Cys Xaa Gly Cys Val Ala Ser Ser Tyr Ala Ala Ala Gln
1 5 10

<210> 62

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 62

Cys His Gly Cys Phe Asn Ser Asn Arg Ala Asn Ser Ser

1 5 10

<210> 63
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<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 63

His Cys His Gly Cys Phe Asn Ser Asn Arg Ala Asn Ser Ser
1 5 10

<210> 64

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> misc_feature

<222> (3)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 64

His Cys Xaa Gly Cys Phe Asn Ser Asn Arg Ala Asn Ser Ser
1 5 10

<210> 65

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 65

Cys Gly His Cys Leu Val Leu Ala Pro Thr Arg Glu Leu
1 5 10

<210> 66

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide
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<400> 66
His Cys Gly His Cys Leu Val Leu Ala Pro Thr Arg Glu Leu

1 5 10

<210> 67

<211> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<220><221> VARIANT

<222> (4)..(4)

<223> Xaa is not His or Cys

<400> 67

His Cys Gly Xaa Cys Leu Val Leu Ala Pro Thr Arg Glu Leu
1 5 10

<210> 68

<211> 13

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 68

Cys Gly His Cys Pro Glu Phe Leu Glu Gln Lys Arg Ala
1 5 10

<210> 69

<211

> 14

<212> PRT

<213> artificial

<220><223> synthetic peptide

<400> 69

His Cys Gly His Cys Pro Glu Phe Leu Glu GIn Lys Arg Ala
1 5 10

<210> 70

<211> 14

<212> PRT
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<213> artificial

<220><223> synthetic peptide

<220><221> misc_feature

<222> (4)..(4)

<223> Xaa can be any naturally occurring amino acid
<400> 70

His Cys Gly Xaa Cys Pro Glu Phe Leu Glu Gln Lys Arg Ala

1 5 10

<210> 71

<211> 4

<212> PRT

<213> Artificial Sequence
<220><223> redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> xaa can be any amino acid
<400> 71

Cys Xaa Xaa Cys

1

<210> 72

<211> 4

<212> PRT

<213> Artificial Sequence
<220><223> redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<400> 72

Cys Xaa Xaa Ser

1

<210> 73

<211> 4

<212> PRT

<213> Artificial Sequence
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<220><223> redox motif

<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<400> 73

Cys Xaa Xaa Thr

1

<210> 74

<211> 4

<212> PRT

<213> Artificial Sequence
<220><223> redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<400> 74

Ser Xaa Xaa Cys

1

<210> 75

<211> 4

<212> PRT

<213> Artificial Sequence
<220><223> redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amin acid

<400> 75

Thr Xaa Xaa Cys
1

<210> 76
<211> 4

<212> PRT

<213> Artificial Sequence
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<220><223> redox motif
<220><221> VARIANT

<222> (1)..(1)

<223> Xaa can be Cys, Ser or Thr
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<400> 76

Xaa Xaa Xaa Cys

1

<210> 77

<211> 4

<212> PRT

<213> Artificial Sequence
<220><223> redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid

<220><221> VARIANT

<222> (4)..(4)

<223> Xaa can be Cys, Ser or Thr
<400> 77

Cys Xaa Xaa Xaa

1

<210> 78

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220><221> VARIANT

<222> (3)..(4)

<223> Xaa can be any amino acid
<220><221> VARIANT

<222> (5)..(5)
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<223> Xaa can be Cys, Ser or Thr
<400> 78

His Cys Xaa Xaa Xaa

1 5

<210> 79

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220

><221> VARIANT

<222> (1)..(D)

<223> Xaa can be Cys, Ser or Thr
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<400> 79

Xaa Xaa Xaa Cys His

1 5

<210> 80

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220><221> VARIANT

<222> (3)..(4)

<223> Xaa can be any amino acid
<400> 80

His Cys Xaa Xaa Cys

1 5

<210> 81

<211> 5

<212> PRT

<213> Artificial Sequence
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<220><223> modified redox motif

<220><221> VARIANT

<222> (3)..(4)

<223> Xaa can be any amino acid
<400> 81

His Cys Xaa Xaa Ser

1 5

<210> 82

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220><221> VARIANT

<222> (3)..(4)

<223> Xaa can be any amino acid
<400> 82

His Cys Xaa Xaa Thr

1 5

<210> 83

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid

<400> 83

Cys Xaa Xaa Cys His
1 5
<210> 84

<211> 5

<212> PRT

<213> Artificial Sequence
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<220><223> modified redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<400> 84

Ser Xaa Xaa Cys His

1 5

<210> 85

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<400> 85

Thr Xaa Xaa Cys His

1 5

<210> 86

<211> 6

<212> PRT

<213> Artificial Sequence
<220><223> Modified redox motif
<220><221> VARIANT

<222> (3)..(4)

<223> Xaa can be any amino acid
<400> 86

His Cys Xaa Xaa Cys His

1 5

<210> 87

<211> 6

<212> PRT

<213> Artificial Sequence

<220><223> late endosome targeting sequence
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<220><221> VARIANT

<222> (1)..(1)

<223> Xaa can be Asp or Glu
<220><221> VARIANT

<222> (2)..(4)

<223> Xaa can be any amino acid

<220><221> VARIANT

<222> (6)..(6)

<223> Xaa can be Ile or Leu
<400> 87

Xaa Xaa Xaa Xaa Leu Xaa

1 5

<210> 88

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> late endosome targeting sequence
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<400> 88

Asp Xaa Xaa Leu Leu

1 5

<210> 89

<211> 4

<212> PRT

<213> Artificial Sequence
<220><223> late endosome targeting motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid

<220><221> VARIANT

<222> (4)..(4)
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<223> Xaa can be Phe, Tyr or Trp
<400> 89

Tyr Xaa Xaa Xaa

1

<210> 90

<211> 6

<212> PRT

<213> Artificial Sequence
<220><223> modfied redox motif
<220><221> VARIANT

<222> (2)..(2)

<223> Xaa can be any amino acid
<220><221> VARIANT

<222> (4)..(5)

<223> Xaa can be any amino acid
<220><221> VARIANT

<222> (6)..(6)

<223> Xaa can be Cys, Ser or Thr
<400> 90

His Xaa Cys Xaa Xaa Xaa

1 5

<210> 91

<211> 7

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<220><221> VARIANT

<222> (5)..(6)

<223> Xaa can be any amino acid
<220><221> VARIANT

<222> (7)..(7)
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<223> Xaa can be Cys, Ser or Thr
<400> 91

His Xaa Xaa Cys Xaa Xaa Xaa

1 5

<210> 92

<211> 6

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif

<220><221> VARIANT

<222> (1)..(D)

<223> Xaa can be Cys, Ser or Thr
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acids
<220><221> VARIANT

<222> (5)..(5)

<223> Xaa can be any amino acids
<400> 92

Xaa Xaa Xaa Cys Xaa His

1 5

<210> 93

<211> 7

<212> PRT

<213> Artificial Sequence
<220><223> Modified redox motif
<220><221> VARIANT

<222> (1)..(1)

<223> Xaa can be Cys, Ser or Thre
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid

<220><221> VARIANT
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<222> (5)..(6)

<223> Xaa can be any amino acid
<400> 93

Xaa Xaa Xaa Cys Xaa Xaa His

1 5

<210> 94

<211> 6

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<220><221> VARIANT

<222> (5)..(5)

<223> Xaa can be any amino acid
<400> 94

Cys Xaa Xaa Cys Xaa His

1 5

<210> 95

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> modified redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<220><221> VARIANT

<222> (5)..(6)

<223> Xaa can be any amino acid
<400> 95

Cys Xaa Xaa Cys Xaa Xaa His

1 5

<210> 96
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<211> 6

<212> PRT

<213> Artificial Sequence

<220><223> modified redox motif

<220><221> misc_feature

<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid
<220><221> VARIANT

<222> (4)..(5)

<223> Xaa can be any amino acid

<400> 96

His Xaa Cys Xaa Xaa Cys

1 5

<210> 97

11> 7

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220><221> VARIANT

<222> (2)..(3)

<223> Xaa can be any amino acid
<220><221> VARIANT

<222> (5)..(6)

<223> Xaa can be any amino acid
<400> 97

His Xaa Xaa Cys Xaa Xaa Cys

1 5

<210> 98

<211> 6

<212> PRT

<213> Artificial Sequence
<220><223> modified redox motif

<220><221> VARIANT

<222
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> (2)..(2)

<223> Xaa can be any amino acid

<220><221> misc_feature

<222> (4)..(5)

<223> Xaa can be any naturally occurring amino acid
<400> 98

His Xaa Cys Xaa Xaa Ser

1 5

<210> 99

11> 7

<212> PRT

<213> Artificial Sequence

<220><223> modified redox motif

<220><221> misc_feature

<222> (2)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> misc_feature

<222> (5)..(6)

<223> Xaa can be any naturally occurring amino acid

<400> 99

His Xaa Xaa Cys Xaa Xaa Ser

1 5

<210> 100

<211> 6

<212> PRT

<213> Artificial Sequence

<220><223> modified redox motif

<220><221> misc_feature

<222> (2)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> misc_feature

<222> (5)..(5)

<223> Xaa can be any naturally occurring amino acid

<400> 100
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His Xaa Xaa Cys Xaa Thr

1 5

<210> 101

211> 7

<212> PRT

<213> Artificial Sequence

<220><223

> modified redox motif

<220><221> misc_feature

<222> (2)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> misc_feature

<222> (5)..(6)

<223> Xaa can be any naturally occurring amino acid
<400> 101

His Xaa Xaa Cys Xaa Xaa Thr

1 5

<210> 102

<211> 6

<212> PRT

<213> Artificial Sequence

<220><223> modified redox motif

<220><221> misc_feature

<222> (2)..(3)

<223> Xaa can be any naturally occurring amino acid

<220><221> misc_feature

<222> (5)..(5)

<223> Xaa can be any naturally occurring amino acid
<400> 102

Ser Xaa Xaa Cys Xaa His

1 5

<210> 103

<211> 7

<212> PRT
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<213> Artificial Sequence

<220><223> modified redox motif

<220><221> misc_feature

<222> (2)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> misc_feature

<222> (5)..(6)

<223> Xaa can be any naturally occurring amino acid
<400> 103

Ser Xaa Xaa Cys Xaa Xaa His

1 5

<210> 104

<211> 6

<212> PRT

<213> Artificial Sequence

<220><223> modified redox motif

<220><221> misc_feature

<222> (2)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> misc_feature

<222> (5)..(5)

<223> Xaa can be any naturally occurring amino acid
<400> 104

Thr Xaa Xaa Cys Xaa His

1 5

<210> 105

<211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Modified redox motif

<220><221> misc_feature

<222> (2)..(3)

<223> Xaa can be any naturally occurring amino acid
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<220><221> misc_feature

<222> (5)..(6)

<223> Xaa can be any naturally occurring amino acid
<400> 105

Thr Xaa Xaa Cys Xaa Xaa His

1 5

<210> 106

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> modified redox motif

<220><221> misc_feature

<222> (4)..(4)

<223> Xaa can be any naturally occurring amino acid
<400> 106

His Cys His Xaa Cys

1 5

<210> 107

<211> 6

<

212> PRT

<213> Artificial Sequence
<220><223> modified redox motif
<220><221> misc_feature

<222> (2)..(3)

<223> Xaa can be any naturally occurring amino acid
<400> 107

Cys Xaa Xaa His Cys His

1 5

<210> 108

211> 22

<212> PRT

<213> Artificial Sequence
<220><223> proinsulin

<400> 108
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His Cys Pro Tyr Cys Val Arg Ser Leu Gln Pro Leu Ala Leu Glu Gly
1 5 10 15
Ser Leu Gln Lys Arg Gly

20

<210> 109
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> proinsulin
<400> 109
His Ala Ala Cys Pro Tyr Cys Val Arg Ser Leu Gln Pro Leu Ala Leu
1 5 10 15
Glu Gly Ser Leu Gln Lys Arg Gly
20
<210> 110
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> proinsulin
<400> 110
Ala His Ala Cys Pro Tyr Cys Val Arg Ser Leu Gln Pro Leu Ala Leu

1 5 10 15

Glu Gly Ser Leu Gln Lys Arg Gly
20
<210> 111
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> proinsulin
<400> 111
Ala Ala Ala Cys Pro Tyr Cys Val Arg Ser Leu Gln Pro Leu Ala Leu
1 5 10 15

Glu Gly Ser Leu Gln Lys Arg Gly
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20
<210> 112
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> proinsulin
<400> 112

Ala Ala Ala Cys His Pro Cys Val Arg Ser Leu Gln Pro Leu Ala Leu

1 5 10 15
Glu Gly Ser Leu Gln Lys Arg Gly
20
<210> 113
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> proinsulin
<400> 113
Ala Ala His Cys His Pro Cys Val Arg Ser Leu Gln Pro Leu Ala Leu
1 5 10 15
Glu Gly Ser Leu Gln Lys Arg Gly
20
<210> 114
<211> 24
<212> PRT
<213> Artificial Sequence
<220
><223> proinsulin
<400> 114
Ala Ala Ala Cys His Gly Cys Val Arg Ser Leu Gln Pro Leu Ala Leu
1 5 10 15
Glu Gly Ser Leu Gln Lys Arg Gly
20
<210> 115

<211> 18
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<212> PRT

<213> Artificial Sequence

<220><223> mog peptide

<220><221> misc_feature

<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid

<400> 115

His Xaa Cys Pro Tyr Cys Ser Arg Val Val His Leu Tyr Arg Asn Gly

1 5 10 15

Lys Asp

<210> 116

<211> 19

<212> PRT

<213> Artificial Sequence

<220><223> mog peptide

<220><221> misc_feature

<222> (2)..(3)

<223> Xaa can be any naturally occurring amino acid

<400> 116

His Xaa Xaa Cys Pro Tyr Cys Ser Arg Val Val His Leu Tyr Arg Asn
1 5 10 15

Gly Lys Asp
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