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dortol=g Augomn AE Weld wEd & vk FelrIeostol=st DA, AAE T W Ho
9 % A wEG. RA 242 A9HgE, 34 WeHd, neb 3] §3 anae wEd, A
Eejr2eorels ¥ Teleel=g Aush WEe ¥ A the FelA] AN

o5 2 the e FAAe HFo] AARA FYAAA Fols HuE Aelrt,

, YJH% A 2 g B oAARID ofd v El WH olul 2t Md. E lav® ol ATE SlE Aed
Z} 3 7FPQ] ojmiAt (AW E 130 A9¥E 131 AME9¥E 132 2 I s 133914 JEhE ZFP
81964 F1-F4; ME9HE 134; AEHE 135; AEHE 136 2 A9s 13794 vehfE ZFP 72639 F1 WA
F4; AERs 138; A9HE 139; AE9HS 140 B2 AEWs 141004 YERU= ZFP 72649 F1 WA F4)S e
ek, opm ke g Sx =R WHHET 7t AGS ofnke Uk - FHRA] dnk Wegko g AA N W whEhA
ZF el ofuy: ke HEl o o], FHEA] ek PA 49 wpxup Ao}, "F1',
"F2", "F3" @ "F4":= Jr ZF d el A1, A2, A3 E A4 BAE gt dEe JA Aol He AL
=2 = BA AR JE ofvwal AE ougt). A4 YA wag AT = b
A BA W 2 BE 37H4 77ol gk FES 2 WA 12709 dE] FAestE FEY] £few Xegto s
Mo 7 glelHE gyt REEOX= ®A glolHeE] AAE HoFrh. gholH 2 (NNS)pppell <3
[Sa2Rni=

T 2, Hd AUA 39 D= BAIS ofd A @A 9 FAVE ' A Fo] A MAEAPS EAEE 1.
T2\ B 204 7} 7FP8196 Ao ZAgS el AF3T 1bp A Y 0371(ATAAACTGdCAAAAGGC(H a3 33)(E
20))E 7HE BAS AbEsto]l ZFP8196 whelH el EE dEgk mhx] £S5 JERdt. = 2BE E 209 7
7FP7263 T Aol ATS ) A3 1bp Y & 71 (CCACTCTGhTGGAAGTG( A Oéﬂdi 43)(3E 2A)E HAE %
AHg-3te] ZFP7263 ol BB 25 Agdt 54 & Ueldth. = 20 ¥ 209 7} 7ZFP7264 Aol A
3l A& 1bp A 971 (TTAAAGCGhGCTCCGAA(M @S 38) (3 20))E 7HAE F A5 Ab&ato] ZFP7264 o
HYZEE A3 9% =& Jelth, = 205 ¥ 209 ZF 7FP8196 EF 0 AFS al A1F 3 2bp 4
(ATAAACTGAbCAAAAGGC(AM D% 34) (& 20))E 7= EA S AM8-3to] 7ZFP8196 who| X elg| = A E *dE“J
5 vehdoh. ZF AlE w3k DNAC v E5o]A Ajfs wiAlsty] sk thE 27l9] &5 ZFpel gt
EAERE olYgt 23 FE XFA ¥ £ UE2a AES T 7 1A dFHeR
g o] %7t BAETE. ZF 34 ES A5 g AYoRHE vk, oA Ag nie} o
EHo = HAAS U Rebar, et a logy, 1996 (267):129-149).
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3 56) B Ilc(MEHs 55)E AFE)EFES ARE AT, & 4DE ShA 17 AlE U Uil 2919
HE 7hsetA @& AowE Yeid ZFE 7teA "JACd o HAAE e (TGGEESAKP, M EWE 2)(#3
[Hockemeyer et al. (2009) Nature Biotechnology 27:851-857] %) = 4E& o4 3719 714 A o
A¥Z A ZHH(LRQKDERP, MG & 3)(F&[Kim JS & Pabo CO (1998) Proc Natl Acad Sci U S A 95(6):2812-
2817] #zx). Ae®E ®#A 1c, 1d ¥ (&= 44 WA = 405 BT st 271 4 A7 s 479 34 F-9

ool

off gt st A3 EE HAFE W, & 4D 9@ T 4E9] UiRT HAE 9 a3 Awrd A3 2@ A ¢l
= A A8ds Yepdoh
, W9 A WA D= ZFP7264 W 1019 f714E 2351 H H Agst JA g Y Ad8Ads EAEE 1
% 5A WA & 50 ZFP7264 wjAoA le HFA (ML 2)¢] ELISA A ¥ o Z2HEe AAE EA]tzrﬂr
A B+ %

BE AMBAIE Alole] 1bp S 2F3l7] 98 *d 2 le FA0] dig AnE Yepdt, =
%ﬂoﬂ g 23} (TGGGESAKP, MEH s 2)& UrEhHU%, = 5Ce 7ted ¥9A LRQKDERP(H‘?%‘%HE 3)ell
2 Yehdth. ELISA 23o)E= 18] u|f] T3] AbolA Eee] ~71ekx] @& ZFP72642 A3 Q).

A" (5)7F ASEHA e BAE BA e A4S BE AHARIE Apole] A A e 97](E)9]
AAolty, = 5D o2 g9 0-5¢F H|nsle] ELISA 2230 W97} 0-0.690 4% = 5BEHF-E 2] HolgH 2]
Fel WS Yebd.

Z 6, 3d A WA Fi= ZFP8196 W] 2bpEs 2=315t7] flal] deld ZA oigk 3 A9ds EAlshE
6A WA = 6B ZFP8196 Wi oA K& A BALO|= Abolo] 2 bhp S 23]8t7] & HEE DA
ELISAZ Y E o] A3Z Z=A%. = 64 A & 60 Agd H7A 2f(HEHE 69), 2d(AGAE 7
dis 7)ol gk A3E E=AskeE ¢H, E D= U4 3UH" 7h8d ® A (LRQKDGGGSERP(AM @ 68))o] of
3 A3E Yelya T 6EE EF 7FeA WA (TGEEGSGGSQRP (M B ZE 14)) o thet Z3E ekt = 6Fe
g2 gge] 0-13 Hlwsle] ELISA 230] W7F 0-0.1¢ A = 6EdlA Uebd dolge 48 wAS e
Aok " AEe ()7F AsEA e BAES BASE A4S BE AHARO|= Afo]o] AR ke §17]
()9 sdAoltt. deld FA(E 6A WA = 60)= 1 bp H 1ﬂ6}°# 2 bpoll W& g AsEE ZWsh
W, = 6D 2 E 6EC] iRy HAE @ & dAvkd Aj; 2 Adgle A AuAs vERdth

=7, 99 A 2 g BE Aolgh ZFP wiAel g 1 bp 2718 WA SIAHES EAE] fa AAE AR
H-E]¢] ELISA dlolEle] QoF g Z=A]L 12709) Aboldl ZFPE Al uh(ZFP1, 7ZFP2 SO JA). & 7AE ZFNO
2 ARgE uf U9l IL2Ry HAAE E&A0E WA= Ao®E yed xF ¢4 dEa ZFPE Gatstd
ELISA 230]Z Yeiltk(Urnov et al. (2005) Nature 435(7042):646-651). %= 7B¥= HF 73*; 2A
TGGGGSQRP(M E & 2)E i3l Zztel B PR F7i2 Atsd ZE A3 5 Jehdo, = 789 4=
e 7t BA TGEGGESQKP(M S 2)o 23t 5dst &5 ZFP9} vluste] Med FA(le(MER3 12),
(g E 54), 1d(MEHT 56), 2 1lc(MDWE 55))0 <3 ZFPoll thak ELISA ~3ojo] 4u] Z3to] /e
vERAT. A9l "7 le, 1f, 1d R lew 7F8A ®7lol ZA 3 UlA] 5u1e] ELISA =309 dnks F7H&
oF7] ket

= 8, sid A ¥ B= Aol ZFP Al diF] 2 bp 7] #AY] TIAHES BASES AR ATEYH
ELISA HlolE]9] Qoks LAL 671¢] Aroldk ZFPE A& S} TH(ZFP13, ZFP14 S0 2 HEA]). & 8AE ZFNOE A}
|3 o Wl IL2Ry FHHE &aSH0R WIAI|E AoR yed 27 $A iR ZFPoR A fshy ELISA
2570l JeEAtH(Urnov et al. (2005) Nature 435(7042):646-651). & 8B¥ HF 7194 &7 TGGGGSGGSQKP
(MEWs 14)E sk 478 28 ZFPE F7l= Aafrstel BE 230lE yepdth. = 889 HWE3 @
7t8/d A TGGGGSGGSQKP(MEW S 14)E 7HAle FYer 55 ZFP Hluste] Mdeld FARI(AEHE 69),
2d(MEE 70) 9 2e(MERZ 71))E 7FA & ZFPol thd ELISA 2=3oje] 2u) Z3lo] 7)de ek, gk
Aol HA 20(HEHE 69), 2d(MEHE 70) 2 2e(HEHE 7DE 7FeA ARG 1.9-2.44] o] 42| ELISA
250l AWk ZF7HE of7| gkt

2N o=
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o =
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R
g
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o

»ﬂ

9, 9 A ¥ B CEL-I %Moﬂ )5 AR Firshz ZENel 13k iRl f-adak
st A5t9] ARE B A% = 9B 7} Zolgt ZENS] wetol A Abg-d
UEA AF-E A HOFOq CEL-I #A4el oJaf Wil FelolA ZEN wEdokAl &4 (Rds4d 2 4
gH(non-homologous end joining, NHEJ) &4, Surveyor(AE™), TranskaryoticE %) AASE=F A&
AIH AL EAFTE, = 9AdA UEbd AL ZEN3 9 ZFN4 Aol le(MLEHE 12), 1f(HLDHE 54), 1d
(MEHE 56), 2 la(XMEWE 55) JARZFHE ZFAE =gt = 9BellA Yehll= AL ZEN14 A ol A
2f, 2d 2 2e YARHFEHY ZAH{E Z=ASH. NHEJOl 9§ F-42 W%, "Gene mod. ()" @1 HlehE-o

& E
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FAIET. S diEa"neg"w GFP ¥+ ZTtavt® EdAAAG AlEolth. & (% 9A°] oisf
TGGGGSQKP(M E W 5 2 = 9Boll tHal TGGGGSGGSQKP(M AW ZE 14))E AH&3le] ZAINC2HE S AIE ("2
g FAISE Hle] yepdth. gl BAISHH] &2 e o] AFolA FIIE BASA Ze vdE HAE T
sh= ZENO] AMES FHdvh. Al dolH= & WA A AEe A= Ttan AL vuste] fHx Wy
ol el Frrsite Als St

fr
N

= 10, #id A € 9 B 1bp &S Hs) AEE #2A] FAE sk = 9o s 4] AEe upep e
ZENel ok s Wy 03?94 8oFS EAIGTE. E 10AE AES 57 AR, le(AEHE 12), (A
I3 54), WdMEHE 56), Z 1lc(MEHE 55)9 HAEES 7IAE ZF 7PNl gk fF3ix iEgee]
Aekstoltt, = 10BE 7F2A A (TGGGGSQKP, AW E 2)o tis] A tstd olel T dolEZ Vel 3t
5 A N S VIEAEE §A2 Mg Hy TS U, 2 3d 208 AREske] AdE AE
3R Mo R FAxevt. ov] 2R FHA WY FES A ZN 3 dAA FAE = 10B
Z EAHET, d9Ael 7AN 8 FA le(AEWE 12), 1{(ANEHE 54), 1d(XEHE 56), 2 1c(Ad
H3E 55)E 7k "HAES daste 4z &5 NS 29 1.8 WA 2.8u]9] fHA Wygor Hu4H TS
i

rlr

E 11, Jd A € BE &F ZFN9] BE AMBAIE xlol9] 2 bp B& 2713H7] Hd A8E %A ¥
= ZENO e = 9ol Adwet A T A Wy Ao QoS TAg. = 11AE AlEg
(7184, 2f(MEHE 69), 2d(AEHE 70) E 2e(ALEHE 71))9] AEE 7= 7 ZFNo| 3k f-A=b
o] Aegsloltt, & 11BE 784 B A (TGGGGSGGSQKP, A EW s 14)= Afstd o) 54

= El]_:.
3 2E 4 ZFN o] 23X AEE 742 deiit, 58 3E 21S ALEstel AdE AZ(HAY 3&
Fx)e Mo r FxAt. 2w 232 A HE $F2E AN RN i XA HAE © 11BlA 2=
E/\]iﬂﬂr ZFN S HA 2((MDHE 69), 2d(AMLDHE 70) 2 2e(HNDHE 7D 7oA HAE Fhete 7
Zke] %5 ZENS 1o didl 1.5 A 2.0v19] A WP e s Hdt TS obrssitt.
E 12+ 2-bp AE X3 HA didt F oA Aes 9] AREE &5 ZFP81969] ofbn| kAt S e
o}, oopm|mgke 3 FA mER WyEd), *1"“1 o Tt — FHEA] Tk Wgo e AAHY | uwEhd
Aol opui W YA 19 Al WEQo|a, FHEA] Wk P 49 wpxu Al@eltt. 'F1"(AEWE
130), ”FZ”(HOC“ﬂi 131), "F3"(ANE¥W s 132) 24N (I E 133) ZH gaEe] A1, A2, A3 2 A4
FAE wreth, 1 e wtam gAsth F4 FA W 2719 25 5 WA 709 9dE Fzejste
&= %%zi 15&? o2, e ZES F2REsle] Addgd @), R, T EREAY) &7 F
StUE dgo=H HA geluyrt vhEoixH, wixut 3o FELS of27|HU([R), TEUP), ¥ ZEH
(P& nAE, golBgly FES (WS);r 2 (F/L/Y) o2 vEhdt},

£ 13, 349 4 % A BE 2bp A& TAHE DA G F A Aeze oA E A 094

H~1

S| 4 A
oA ol FEo| A} opn|wit MAS wAFT, = 13AE ¥ 2004 zF ZFP8196 E Ao e 2SS ¢
a A& 2bp A zﬂ(ATAAACTGdbCAAAAGGC( AqEAE 34)(F 20)S 7= #4S AH&3he] ZFP8196 &Fo] B
gRRE Aed g4 & yepdu, zZF AFS wdk DNAo H|Eol% A¥S wjAely] 93 shte vE %3
ZFPoll ot izt }{@%U& olyel ¥4 FYE EFshA &2 A4 UERd AES xFdey. 4 3494 A
o2 A" A9 %t TAIET. X FL A6 HLse duo2RE Y2l O A nle} o
HEf 888 dEAor AASA T (Rebar, et al. Methods in Enzymology, 1996 (267):129-149). &= 13B+=
7FP81962] o] HA delo2RE 2 bp S 2737 Y A8 FAY oAl MDA (AMEWI 175

A I
WA 210)S YebY. Aded "7= 259 8 ofzrdo] FAstH (g A E).

ug S AAslr] et FAE e g

gl DNA-ZA T =HQl, 53] ofd A EES U ofd 37 EEo A4s] A 2AE] Ay
b b AWE JAQ g, B WAAelA AYstE FA= 1 B 2 bpd] EE A HALOIE Alold] & g
fFile 2A4S $A-ew 9/xe *d%“—izi AAZITh, BAE E A& ?ﬂﬂ AART o F& 13
2 1 EE 2 bp S s 284S 29T 5 Ak, oAl HAE ® 11 E % 139 YERdYh. wekA
oAl i 54 FAE 514 ny R0 Afsts ofd-3A @AS HAASE vYHE 49d S
ZEAZIH, ole] whE) o]E HAE EFSE §F duA(dE Eo] ZFP-TF & 7ZFN) 9] &4 /AT
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DNMT =idz]e] wim(<E S, DNMT1, DNMT3A, DNMT3B), Rb, % MeCP2E X33ic}. olo thsir=, oS
S0, F3[Bird et al. (1999) Cell 99:451-454; Tyler et al. (1999) Cell 99:443-446; Knoepfler et al.
(1999) Cell 99:447-450; %! Robertson et al. (2000) Nature Genet. 25:338-342]% =% 4 drt. F714
AAIAQ A =L, o]d ATEE= AL olYX|rk, ROMZ ¥ AtHD2AS XEE3. old s, d
5o, & [Chem et al. (1996) Plant Cell 8:305-321; Z Wu et al. (2000) Plant J. 22:19-27]1& Hx&

4 e

dgstE o] F7] ek A Tl HSV VP16 &3t TH|l(«dE E°] % [Hagmann et al., J. Virol.
71, 5952-5962 (1997)] #=z) & s =2k L&A (4= 59, F3d[Torchia et al., Curr. Opin. Cell. Biol.
10:373-383 (1998)1); 3 <12 743t Bl p65 A EF5(Bitko and Barik, J. Virol. 72:5610-5618 (1998) %
Doyle and Hunt, Neuroreport 8:2937-2942 (1997)); Liu et al., Cancer Gene Ther. 5:3-28 (1998) =), &
v AF 7ivet 71eA =Hd, oA d VP64(Seifpal et al., EMBO J. 11, 4961-4968 (1992))& xgetct. 5
7H oA H A m=dQl, oo AgE+= A2 ofYX|RE, VP16, VP64, p300, CBP, PCAF, SRC1 PvALF,
AtHD2A % ERF-25 XE3slt}. o]o] tisir s, o 59, ¥ [Robyr et al. (2000) Mol. Endocrinol. 14:329-
347; Collingwood et al. (1999) J. Mol. Endocrinol. 23:255-275; Leo et al. (2000) Gene 245:1-11;
Manteuffel-Cymborowska (1999) Acta Biochim. Pol. 46:77-89; McKenna et al. (1999) J. Steroid Biochen.
Mol. Biol. 69:3-12; Malik et al. (2000) Trends Biochem. Sci. 25:277-283; X Lemon et al. (1999) Curr.
Opin. Genet. Dev. 9:499-504]1& =3 4 o). F714QA oAA4 A3 =vQl2, oo Agh ]L A oy
Ak, 0sGAI, HALF-1, C1, AP1, ARF-5, -6, -7 ¥ -8, CPRF1, CPRF4, MYC-RP/GP, % TRAB1S ghetct. o]
i, odE 5o F3d[0gawa et al. (2000) Gene 245:21-29; Okanami et al. (1996) Genes Ce//s 1:87-
99; Goff et al. (1991) Genes Dev. 5:298-309; Cho et al. (1999) Plant Mol. Biol. 40:419-429; Ulmason et
al. (1999) Proc. Natl. Acad. Sci. USA 96:5844-5849; Sprenger—Haussels et al. (2000) Plant J. 22:1-8;
Gong et al. (1999) Plant Mol. Biol. 41:33-44; 2 Hobo et al. (1999) Proc. Natl. Acad. Sci. USA 96:15,
348-15, 353]& =3 & Ut

&4 *e“\]"%ﬂﬂ]oﬂ/ﬂ 24 Erle FEHH(AE 5o A mrd)E E3F. oY FHAzE w2
dolAl = %4 FEHQEel= M W o]F 7Fe vk (double-strand break, DSB)& wHE7] $8&) Ah&2 4= gl
=, o] 1000v] 2= HAstE FA(ZASE FIAA AT AXTFS T3 AR AN =Y EE
S7HA T 71]‘3}7} HsA ek A (NHED) ol o] gk 5-9] 5o]2 DSB] A &g o= w3 412 gHE
% = Aok wEdoHE ddd AESF FHAEAER oblet X853 &rRE 9% vlg vdd 54s

A3 AHeE %1‘3}.

Aol e §7 o)e] degprEdlobA] e diwrIEHolA RN dojd
k. A Z=dQle] FHlE = v dAI™A mEFEdolAls, old AE= AL ol A|vt, A A=FF
dolAl @ o7 AEwFIHotAZEE fFaiE 5 . old "=, odE o, AV HAEFA=T H
Helol]l LA wdFAE vpo] 32~ 2002-2003 ZFE=1; 9 Belfort et al. (1997) Nucleic Acids Res.
25:3379-3388]% #xT 4 Ak, DNAE Adels F7HAR a4E 48A Avk(eE &9, S1 wZdoAl; =
T wEdolA; #F DNase [; vlo]a=zzZt wEdlokAl;, 8% H0 dewEdobAl, =3 £3[Linn et al.
(eds.) MNucleases, Cold Spring Harbor Laboratory Press,1993] #x). s} o]Ate] ol& FA(EE 19 7%
A g dd =rel 9 Hd dAuk mode] FEYgeg Abgd 4 ),

o

i l'ﬂz
=

iy

o

i)

2V

H

=)

ro

2 o
n&

},

FAEA, A Au meele A B4E 9d olFAE Bams: 4] AW vel

o
obAl i 19 AVERE fed

i T ATk, Aoz g3 dwdoe] Mok Arl & 233 279
Y Erele des demgith, dijte R, 2709 Ak Ay =edlS Edete W wdo] AkgE S 9l
o 2709 Ao ARk TRl U dewEdoMAl(ErE 19 VT d¥)oZ2RE FHE ¢ Jdon, 747t
o] et Auk Tl Ao|gt - FEd oAl (Er 19 VT4 d)EHEH fHE = .
F7FE, 2709 & el g x4 9w ARl i wigtAleHAl wiAEE, 1o] Z; 5% F-9jel sy 2
Aol & @A) A2 dd duk ele], o & So] ogAlstel fa 7leF A EHde A H
Ciase *1301] ?‘& T wigko 7 Agk Auk muolo] X3l wald, E4 AAFEA, FTH B2 73
7PgArElE 5 A 8719 wE Yl SEelE e 15 UlX] 18719 wEuElEel = &) EEldnt. 1y 729
QEfOlE e FEHQECE ] Qlojo] AHF] = 2709 B4 FE Abeldl(2 W] 50719] wEHEERel =
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[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

SS=50dl 10-1974036

AWt om Aek Hoj= 34 9 Atolo] Fofgltt.

AF AEiZaobl (g E2)E thel Fol EAF, (14 FeolA) DNl A Hold Age s
St A AR B A R AN IS A9 ¢ 9§ AT BaAE Sl 15D)E A4
oz AAY P94 DA s, Felbsd A% 2 dd wujele A, 4% Sef, 1153 &

A Fok 18 3pvbe] 7het Ao 29] <14 FH25H 9/l wEdoEels E A Aol A 14 A Fo =5
B 13719 wEEQEe]=o A DNAQ olF e HuS FHujgt). olo] tsiAe, odE B, HHEF A
5,356,8025.; A15,436,150% 2 A|5,487,9945 Rt of]e} FR[Li et al. (1992) Proc. Natl. Acad. Sci. USA
89:4275-4279; Li et al. (1993) Proc. Natl. Acad. Sci. USA 90:2764-2768; Kim et al. (1994a) Proc. Natl.
Acad. Sci. USA 91:883-887; Kim et al. (1994b) J. Biol. Chem. 269:31, 978-31, 982]& =% 4 it} o}
gA, g AAEE A, §3 9 Ee x*ou shbe] 1I1SE Algh G4 B fvt o] ofd F7 AF =<l
owRE A =dRl(Es Al Ayt =)S xdated, o fFAdxRE Fk Jdi fFAARAEA &

=
O T oq
= -2 }J\ .

e}
k1
=)
ro,
o,
i)
ot
k1
g,
-0,
(o
fru
.

An)
g

L)

2 ¢ e dAAQl 1ISE Ag a4 Fok Io]vh. o] 54 a4% o
itinaite et al. (1998) Proc. Natl. Acad. Sci. USA 95: 10,570-10,575]. wh&}A,
WaAel ExE 98, MAE 7 Wil AMSE Fok [ G4 dFE A Aw Euﬂ?l_‘li
il Ty?{}% Agste] AE Ade mAsE o]F sl AY w/w= g Ashy
. A7 Fok 1 e Aub =wls ”%OPU% ZH?”Q‘% FujH oz g4

20
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ot
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L H o N ox e oo
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E
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e
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2
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o2 ot
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r—{ﬂ S
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iy,
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SE,
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e
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=
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N ol
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i
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g
=
o
o
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=
:
12)
@
2
Qv
\
~
\]
o
o
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=
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54 AANFEA, dd EHde, oE Eo] BE 5HE 95t & A dite] #Fx= xdE v
F70 A1200500644745. 2 A|20060188987% E WS #111/805,850%. (2007 5¥ 234 =949

vke} 2o FHFASE HAsfeAY WA Sk sl ol FrAxAE A A =l (g o) A st
Tugl EdYolAE AFH)S E3eTh. Fok 19 Y| 446, 447, 479, 483, 484, 486, 487, 490, 491, 496,
498, 499, 500, 531, 534, 537, % 538014 ofn|iAil 7| Fok 1 Awt Ayt =w|le] o]ghA|gle] F&&S m
7] 13 e T Ao},

A o]FoldAE FAs= Fok 19 AANAN FHAzZE Aok ARk =02 Fok 19 $1%] 490 % 538004
obulizal A7l EddolE EeEH, A2 Ao i muQle oluicAal %] 486 H 49904 EWolE X
ghetrt
weba 3 AAIFEOl A, 490 A EdWolE Glu(B)S Lys(K)E X|$H8lar; 538014 Edwols Iso(D)S
Lys(K) o2 X|g3}H; 486Hol|A Eool= Gln(Q)° Glu(E)o.&= x3&}ar; 4999 EdWolE= Iso(1)S
Lys(K) 0.2 A 3gtrh. FAH o=, & WA Aud fFHadzsd dd gk =uele, ¢%o do dnl =
Wl 4= 490 (E—K) 3 5388 (I-K) $1x]ol Od o2 fHAA "E490K:1538K"2 MHE FAAzFH A
o oAdnt =S AAskaL, e dEe Ad duk mrQlo M 9% 486 (Q—F)F 499 (1-L) Aol =4
WHolE FHAl7 "Q486E:T499L"2 W E FHxzztE A dd Tds AAAA AT B g AA e
A e FaxzgE dd A =eele v gl dao] HagEAY AAEE Al o]FolFA =Wl
Aotk olo] ez, d= Eof, A0 07/139898% 2] AAd 1& F=xed 4= vk, 54 AAHe e, 4
pzs

Az dAd dAdk meQle 91X 486, 499 H 496(oFAE Fokloll tis] AW R, dE S $1X 4860
A ok GIn(Q) 717 Glu(E) F71=Z, $1X] 49994 oFAE Tso(1) 717} Leu(L) 712, $1X] 496904 oF
A& Asn(N) 717} Asp(D) HE& Glu(E) F7|Z2 X85 =(Fs 2hzF "BLD" 9 "ELE"=wgloz AFH) =AW
ol Xttt tE AANFE A, FHAARZE dd ARk 202 9)x] 490, 538 E 537(cFAE Foklol i
3 AW E) A, dE 59 HA 490914 okABE Glu(E) &717F Lys(K) 712, $1A] 538914 kA& Tso(l)
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[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

S550ol 10-1974036

pds

v

717F Lys(K) 27152, $12] 537014 kA3 His(H) &F7]7F Lys(K) & Arg(R) 7|2 X3 =(%g 7]
"KRK" R O"KKR" EHQle R Ed) Sdwels et e AAFEHCA, FAAEsE dd dwk =
2 A 490 B 537(oFBE Foklel tisl] "W EE)AA, dF 5o 9 490004 oFFE Glu(E) 717} Lys(K)
712, 99X 5374 ofA8E His(H) H7]7F Lys(K) #H7] e Arg(R) 712 X ZE&=(%gh 242F "KIK" 2
"KIR"E=W1o R A5¥g) EdWelE xS (n =& #112/931,66035. =),

(oA

2 Ao diE fFAxzd dd dhk =dele doje] HEgd W, oF Eo] w=ES T A
200500644743 (d & S0, AAd 5 Zx); =D WO 07/1398980) A A E nle} e okAE Ay Aul w9l
(Fok 1)9] H-9 AA EAW|E ALgsle] A|zd 4 St}

otoz wEdods &9 "B ai(split-enzyme)" 7]&S AFg3lo] Ak T7A FHolA AU 2H=
T A E 5o, vFES I/ A20000068164% ). o]#g 3 4o AR E I FAA Aol
= o= 245+ 3

A oadd ¢ oga, w Fol, A7) AW 2 Wekol= m= IRES Aol o3 e Ao
el oF 29 Zeq Wl A8 4 dvk. AR AN ok FA AF =9 B w3l A

=
A% wree wiad & gl

X,
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e
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1S 238tEE AAE 71 HAYE Y= ZFP(AE 59, TGGGGSGGSQKP(MEHE 14))+=
Atolel 0, 1, =& 2719 9471 F shutel 4 ®H H9ol AFE 5 vk, B o
A e 2bp-22%] FAE THAE o] U 7 K
grafo} A NE, HE A HAJO]E Alolo] 0 i 1719
Hool a&Hor A 4= glojof 3},
X

wpeha], B oA dE HAE, old AdEE A olyA Rk, fA wde 2HS 9% o FA A
Ab QIAF(ZFP-TF) /% S 9% ofdA-3A FEHOA(ZEN) WelA EFHste], ofd sgA o] A
AREE7] Ak floje] A Eel AREE & k. ole] djElAE, dE 5o, HIFEF A6,534,2615; A
6,599,6923; A|6,689,558%; A|7,067,31735.; A|7,262,054% L A|7,253,273%5; w]=ES T70 A]20050064474
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[0098]
[0099]

[0100]

[0101]

[0102]

[0103]

JENO. 2 Al8= & gt} 4= 501 7FP-TF 9 7FN& &A% ;daﬂ 7 (nfolg] A~ EE= H]—Eﬂ{ﬂo]_)% ;‘q 0}7]
&, A AR /= =-9(knocked-in) FEE %O}T(knocked out)ol 29l&] Y3t=

JAEHAY FASHE AEF, 8 9 e AES WEY] f8 AR 5 9l Iﬂri‘r*i s ”“ﬂ A 1*1 a2
e W= =3 DNAE 9 agder IEYsy] 9 AHEE 5 dal Al ol EE2 7PNl ofa] &olstl
S, ol AEEs 2 v1% aste) we geeld Yol 487bs s,

PADS 01
A 10 HAY A9

i)

77} 4709 BAS 5 37bA 9] Abold % ZFP: "ZFP7263", "ZFP7264" ™ "ZFP8196"(7263 . 72649 U3
n|ZES F7) 4200500644745 L 819690 ] A1200801599965) ¢ metel A @A HES w7 L3
ZFPol TiS 7} A Q4 UAS E 1] AFehE W, 2 £F 2pe] AA AL % LaolAd AFB. A
ge theat ol FASYth () $4, F4 A U ZES 2 04 12709 98] FA9IsE are £3o
2 ABH 2 &7 2P elA eholuel P WEAI(E 1b); volHnaive) gholuelele MAL 18] o4 F
£ el g 90 FES B dehigen; (i) theos, 44 weeese] EugdA o
el WANAL; (i) thgel %% wwa A P99 FHAA(S, TAsIsE GA o8 A
g} u) 1- E 2-bp AP BT vlelowsE HH wolAe] A Aa W WAD 5P eheln e
AEUSATHGE 20). 27k e EEHQ ARE M5l SES © 2 GAd ela] BalAHolol s &
F augel A2sk A3 BA e AF AL Al AL EFSFHATE 20). AAe BAA 97 Solyol
Qi 979 A fesl 7] A drle BRER oot sUle AY Fo1E FASAT. AF 4F
7| BY, dloaan G2 UENAE A AIE FRY 10004 & AT AY 1AL A6 530y
BHE, A7 Ibp A AolE e BAH AGE Agstel AuEnid, qHEe 0,2, 3 % 4bp AL A
EAe TP A7 2bp A Lol AL BHS A}%aoq AeEirha, A 0, 12 3 9 4 bp
AL e BAS £FAAG. E B F2)

A5 ehere duonyEel B 2 wAsE A AolE Fhet ADe Aagon A% %6& e
g8 2aedRga, o AFES A AHA AFS JeIITCE 2). 53] ZFP8196] WetolA 1 bp A
2SR AU T ES o] e st vaste] 1hp A& TRt EAe) e 25M HEEE UrEhH‘Ri
o ZFP72639] WelA 1bp Ae AUSES A s Ee glo] QS wsh wustel 1bp AL Foks
EA4o thsl 260 HEEE e A Fe Aol 9

UER AT, ZFP72649] Mol A 1 bp 3]& ~F3E
wjo} Hmske] 1bp WS FHate= 5.
= 4 bp)E EH ] 93

ZFP81969] Mol 2 bp A& AWSES A 9 e lbp A3 wmste] 2 bp AL TSk EH )
o 7o) AEERR olyet 0, 3 % 4 bp AL TR EAC sl 30w HEEE vehiglch

=
- Y
5HH s ﬁxﬂ.% e AT, ZH2ke] o5 F& me vl 1 3 Aoj(2, 3

F 1
&5 ZFP 24 yA
ZFP A 1 H3A 2 3A 3 HA 4
8196 RSDNLSV QKINLQV RSDVLSE QRNHRTT
(Mg 522) (Mg 523) (Mg 524) (w525
7264 RSDTLSE ARSTRTT RSDSLSK QRSNLKV
(g 526) (Mg 527) (g 528) (Mg 529)
7263 RSDNLSV RNAHRIN RSDTLSE ARSTRTN
(Mg 522) (Mg 530) (g 526) (Mg 531)
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[0104]

[0105]

[0106]

[0107]

(& 24)

HEs A A2 EH 5%

1o

B We A He A 5o
23

8196 ATAAACTGACAA AAGGC (M EWET 33)
ATAAACTEAWCAL AAGEE (M EHET 34)

T264 TTAAAGCGHGCTCNGAL (M EWE 38)
TTAAAGCEhAGCTCOGAL (M EHE 33)

7263 CCACTCTGhIGGAMGTG (M EHE 43)
CEACTCTGhhIGGAMGTG (M ERT 44)

B o2k, dHES HA AET 2Y B I d4dM MET REE2A N
Y Bl HsY g2 Hel§  JHILW: TATMIZ),.
pITRACAGTCARTOCARERTE, (M EHE B7). U714 (Bl n2 HY AT
HER ABEST, Ik F3¥2c 0EEA ME: HdEd Zi|OE
HETezd WEHHD J78 ot solzUHEYT 2EH G
T O =3 Zfr 49 A f 29 MES S ¥, 25Ac
AEE HAe 2 zIEHop st EUE RSYULEOEiES T OH
g BATG 3 e 9% £F Its OsD o U'c b 6 2
9 Egs 9OEtm: v O G 2T EEs YOiEtl: W s b L
3 Tol EEs SUSm. v.& 4 G G8] EFS Sln)SL,

(% 2B)
ABET a5 FW A B
ZFP o/ gld & A7 1y
ATAAACTECAR RAGGE( B A E 32)
8196 ATARACTGACAAAAGRDE M B F 33)

ATAAACTRARCAARAGRCT A BHE 34)
ATARACTGADRCARAAGGEC A 2 F 35)
ATAAACTRAWHBC ARMAGECL B & 36)

TTARMGCGECTCCGAR B R E 37)
7264 TTAAAGEGhECTCCGAA] M B E 38)
TTAAMGCGIAGCTCCGAA A B E 39)
TTAAMGCGHAwGCTCCGAR A S F 40)
TTAAAGCEhARIGCICCG AR M EH T 41)

T263 CEACTCTGTRGARGTG, 2 42)
CCACTCTGhTGGARGTGE A EHE 43)
CCACTCTGhhTGGEAAGTR, M B E 44)

CCACTCTGhhHIGEAAG TR A B & 45)

CCACTCTGh T GaAAGTGEL A 29 & 46)

Blka=g

E 28, D950 NE50 U4 B9, R29- M 394 S9c oo
Ay HelE FEST TATHATR) ] MAFTIRASRARGTT, (HEHE 67
H7H (Ko BAN BAY Ads AT, vk SEYAE 0/YY
A MR ojduE (¥-olaUsE) Sao|ME dTFo M VIOH
O 2SI Wk 2 4% zRedl 42 oA U Y HES EAHE
$, 22A= HUE YA o RO} = LUT LEYLEH]
S(EE 3" @) EAUT. 2 wild d¥ ¥ IEE OB ok
WE & G 2 T8 TEE JUSH; WE GG T TY 2ES g
D WE A LOZ T TES AUSE v E bo0E o6 TS
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[0108]

[0109]
[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

S=50dl 10-1974036

(& 20)

A E @ 990 978 99 A F 5
ZFP w/E Aol 5rd z 4 5%
E

ATARACTGEA AARGGED, M ¥ T 32)
ATAAACTGACAAAAGEDE A B & 330
ATARACTGANCARRAGRD M S & 34)
ATASACTGARBCAAMAGERE M B F 5]
ATAAACTGARDBCAAMGE M2 & 36)
TTARGEGECTCCGA A M EH T 37)
TTAAAGCGHGETCOGA A A B F 280
TTALAGCGhAGCTCCE AR M BE F 39)
TTASAGCEhIwEETICE A A 2 & 40)
TTAAAGEGhdvd GETCCGAL M E2H & 41)
CEACTCTGTREARGTR, M ¥ T 42)
CCACTCTGhIGGEAAGT G A B & 433
CCACTCTRHhTGEAAG TG M B8 & 44)
CCACTCTSEhhhIGEAAG TR A 2 = 45)
CCACTCTGhhhh TGEALGTE, M 2H & 46)
= A& AT 7, 5A F A ABHA
ch2 o] dat H5elS 1320 TATMTIE)
673, WAM (Elgype HEAY AT

2136

T264

Ta63

E 20 WA B T HAH
H 8% REUA Wk

ol FEAGA AT Anr {A

rlr g N (T e T

I S o T o e e YN P T ot T e f Y VN o Y ot R R e
ILr_E

El

e
re
=

MEz APED. M4 SSUAE 0]BUA Mz ojdUE zmaons
dagons WEoHT UEH WAE 2 23 zpo 4 DA o
2F Mg mASS BW, 22 HUE WA o sTHojop sE
FUY RSHEOIS(ES P WIS RAWT, ¥ @i o 5

ITL: Osd 08 "d's
9 EF¥E SOt “hY
C, 2 G EFES SOjFro).

fry)

2Ty EFE A0EE; b= G
A 0, BT EFTE Y0EH; v T 4

o1
=

rIr 5"

AlAA

Aed 7FPE dEslele xS ABERYstal At = 3AE BT 3719 S5 whulo] ulglkA

1 bp W& =737 el *W% Y7E AAstE T, & 3BE "ZFP8196" £3o] wiEtolA 2 bpE 271817

e MeE FAE dEpATE. AR AT ZEY- 9 o275 A gl i dEe HA W A =4

o] nloloj s UehAUTE. EH3I A o] AL w3 wulsgon: EFuk golugEr)t FHor FUI

v 11709 Aolgk A dol(2 WX 12719 #7HE s stE A AeE GHA= 5 WA 871 71 (1bp
=]

Aol thal) = 9 WA 11709] 7] (2bp AHell ) ZHEH ¥ F2 2x& 5422 3l
AAle] 2: HAe€ ZFPY 7] E43}

1 bpE 2USES Qe YA 27] 754 BARA, = oA 2
stglan, AE M JES AMgSte] frel wuaR wAAFe

o
o,
N
il
oot
o
ol
f

= 7FPE Hu2zy
o e 0, 1 EE

&
2
12
koSt
o
)
S}

bpel A4S ke ol 23S 98l ELISAZ H7Fskodch. o] 03_%% A3 TAHS F 394 IAZTE. 970
o] F7MAQl WFxw @A S ZF &5 ZFPe T HAE M9 Tt A EAFS, 1bpE EZs] ST
7€ AFS FAXNoT eI HA Adz xFdgozn s, o] UF YA AdE LRQKDERP(M Y
HE 3)(MIFES #6,479,626% FF), TGEGGKP(MEHE 48), TGGGGSQKP(MEHZ 2)o|t}. o] thzxT v
Al olye} %3 ZFPE W3k ELISA Ao LA AT

3 3& 1bp A& 2SS AU ZFPY] ELISA A75 Hd) AFEE A4S dEh. o] d7E AHEY 7E
g2 DNA 91 AwbA FE] TTAG(X) 16 TATC(H DS 95 7HAW, 3714 (X)ppis ol EAT ALz A
ebgleh. ZF =l DNA 42 19) 51 dwellA] who] 0 'S Ftshe ARA 2w I Y e =E ofd
Gtomm wtsolxtt. WEL Zhzbe] %3 ZFPe 47)9 el U A2F MEdS yehiE i, 2EAE A
o FrEH el =(EE A" 97D E vERT

°of @ﬂ—g— 34, 5 8 6ol Agate], 7} HolEe old &5 ZFPRAFE frfe el figt doy
= Y. E 4% ZFP8196-F-el wruide] tigh dHolHE Alwsivd; & 5% ZFP7263—Trﬂl chf o] g o]
B Alsetil; & 6& ZFP7264-2l bl Wit diolHE Aledet. 7F el A, =5 ZFPel tigk A dlo]
B el el dAF v, o 2 UiA 4914 309 ek el g @%L dolej g drgitt. 2o
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[0116]

[0117]

[0118]

[0119]

[0120]

SS=50dl 10-1974036

o ZFpe] o) vy Aol ek Ao iE I ELISA A= ghe Aarsheid.

7k NES] dde 3714 Fa3 AgdA fASE "o A AsS JERlt: 4, Z4zhe) e ZFPe
9] HEE FAH % A3 AT(E 4, 5 2 6914 "0-bp A" 3%_13,) 1 = 2 bpo] A9l 831 2ol
HolAle} A3 o] HA(TGEKP(AEHE  1)(ZFP8196e] wal]) & TGSRP(AEH S
72)(ZFP7263 2 7ZFP7264°] EHEH) 7b old F74AR1 AY GV gl Uy g7 dEdd AR odEHA
=

EAZ, A BE Ao, Uz gide

ELISA 7k 36702] oleigk 54 ZF 3170dl s 0.10 =& 2 myke]dh). o]+ ol&

o B FFPS UrEWdTﬂr. ATt7E, o5 @l A o3 AMEH ©FA= 1bp AU Obp A4S &

1bp S 27317 $18] A% ZFPo) ELISA 972 98] AHR3E ¥3

ZFP w/HAstd BA A AE E3 79

- ATAAACTGCAAAAGGC (M EHE 32)
A ATAAACTGaCAAAAGGC (LW 73)
C ATAAACTGCCAAAAGGC (LW 3 74)
G

T

8196

ATAAACTGgCAAAAGGC (M EWE 75)
ATAAACTGt CAAAAGGC (M EWHZ 76)
TC ATAAACTGt cCAAAAGGC (MW Z 77)
AC ATAAACTGacCAAAAGGC (MW F 78)
TG ATAAACTGt gCAAAAGGC (M E9H¥ S 79)
- TTAAAGCGGCTCCGAA (M EHE 37)
A TTAAAGCGaGCTCCGAA (M EHE 80)
C TTAAAGCGCGCTCCGAA (MW Z 81)
G TTAAAGCGGCTCCGAA (M EH T 82)
T TTAAAGCGtGCTCCGAA (M EWHZ 83)
T TTAAAGCGt t GCTCCGAA (M T 84)
TA

CT

7264

TTAAAGCGt aGCTCCGAA (M EW & 85)
TTAAAGCGCtGCTCCGAA (M 9H S 86)
7263 - CCACTCTGTGGAAGTG (M EW & 42)
A CCACTCTGaTGGAAGTG (M EHE 87)
C CCACTCTGCTGGAAGTG (M EH T 88)
G

T

CCACTCTGETGGAAGTG (MW E 89)
CCACTCTGtTGGAAGTG (M EW¥3Z 90)
AC CCACTCTGacTGGAAGTG (M E¥ & 91)
AT CCACTCTGat TGGAAGTG (M EWZ 92)
CT CCACTCTGCt TGGAAGTG (M E¥ & 93)

X 4

Aolgt A FAFE 7R E ZFP "8196"¢] oA o] g ELISA 2
A BAY AL FAE AL 7HA e ®-e AgS s A3 ELISA 239
szoje Je] ¥ sk FA(MER Fa)ol A 819602 At ste ]
0-bp #Y 1-bp #Y 2-bp H
- A C G T 1bp:Obp 22| TC AC el
ol ¥
o+ ]
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SS=50dl 10-1974036

TGEKP 1.00 0.01 0.01 0.03 0.01 0.02 0.00 0.00 0.00
(MEHs 1
TGGGGSQKP 0.00 0.00 0.00 0.00 0.00 1.20 0.00 0.00 0.00
Mgz 2)
LRQKDERP 0.01 0.01 0.01 0.04 0.08 3.49 0.00 0.00 0.00
(MEHE 3)
TGEGGKP 0.10 0.00 0.00 0.03 0.03 0.15 0.00 0.00 0.00
(MEHE 48)
TPDAPKPKP 0.02 0.16 0.13 0.68 0.95 23.75 0.01 0.00 0.01
(MEHE 49)
TPGLHRPKP 0.04 0.19 0.10 0.65 0.81 10.94 0.01 0.00 0.01
(Mg 3 50)
TEPRAKPPKP 0.01 0.39 0.17 0.78 0.93 70.72 0.02 0.01 0.01
(MEHF 51)
TPSHTPRPKP 0.02 0.30 0.13 0.84 0.80 25.10 0.02 0.01 0.01
(MEHF 52)
TGYSIPRPKP 0.01 0.13 0.06 0.43 0.55 44.57 0.01 0.00 0.01
(Mg 3 53)
TYPRPIAAKP 0.01 0.41 0.14 0.65 0.64 82.25 0.01 0.00 0.01

(MEHF 54)
(8% 1)
THPRAPIPKP 0.00 0.20 0.09 0.57 0.60 78.86 0.01 0.00 0.00
(MEHF 55)
(443 1c)
TPNRRPAPKP 0.00 0.23 0.09 0.52 0.52 90.27 0.01 0.01 0.01
(MEHzE 56)
(84e 1d)

TSPRLPAPKP 0.01 0.26 0.14 0.62 0.81 67.95 0.01 0.00 0.01
(MEHS 57)
TCPRPPTRKP 0.00 0.18 0.05 0.48 0.62 70.16 0.01 0.00 0.01
(MEHS 58)
TSSPRSNAKP 0.01 0.05 0.02 0.20 0.25 20.85 0.01 0.00 0.01
(MEHS 59)
TVSPAPCRSKP 0.01 0.03 0.01 0.14 0.19 11.52 0.02 0.00 0.01
(MEHS 60)
TPDRPISTCKP 0.01 0.11 0.05 0.29 0.47 15.41 0.03 0.01 0.02

(Mg 61)

F5
[0121] Aolg FA4 PAEZ JFA & ZFP "7263"¢] WHolAo| ofdt ELISA A3}
4 HA] Hd EAIS WS 7HA = B4 sk Agel gk ELISA 2239
[23o]E o] nizisle B (A& d5)d A5y 726302 AHF3lE U]
O-bp 7Y 1-bp # 2-bp 7Y
- A C G T 1bp:Obp 2| AC AT CT
Fo]e] 3
T+ 4]

TGSQKP 1.00 0.01 0.01 0.03 0.02 0.02 0.01 0.01 0.00
(MEHF 72)
TGGGGSQKP 0.51 0.06 0.05 0.41 0.39 0.44 0.01 0.01 0.02
(g s 2)
LRQKDERP 0.25 0.03 0.02 0.18 0.13 0.36 0.01 0.01 0.01
(HEH s 3)
TGEGGKP 1.30 0.02 0.02 0.05 0.04 0.03 0.01 0.01 0.01
(Mg s 48)
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SS=50dl 10-1974036

TPRPPIPKP 0.14 0.97 0.67 1.85 2.09 10.20 0.02 0.01 0.01
(HeEws 4)
TQRPQIPPKP 0.15 1.66 1.00 2.86 3.05 14.68 0.03 0.02 0.01
(MEHS 62)
TPNRCPPTKP 0.31 1.68 1.13 2.62 3.16 7.53 0.03 0.02 0.01
(MEHS 63)
TYPRPLLAKP 0.29 1.95 1.27 3.88 3.97 10.08 0.03 0.01 0.01
Hegws 7
TPLCQRPMKQKP 0.28 1.82 1.28 3.44 4.00 10.88 0.08 0.05 0.02
(HeEws 8)

X6
[0122] Aolg F4 HAF AT ZFP "7264"¢] wolAo] fst ELISA A3}
A BAY AL FAIS A 7FA = F- e gk Aol gk ELISA 259
2701E 9] uYsy FH(EER 2o A3d 72642 A F3IETH
O-bp H 1-bp #Y 2-bp H
- A C G T 1bp:0bp 2| 1TT TA CT
Foje] 3
I H]
TGSQKP 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MGz 72)
TGGGGSQKP 0.46 0.07 0.04 0.08 0.17 0.19 0.03 0.03 0.07
(MEM3E 2)
LRQKDERP 0.26 0.05 0.03 0.06 0.10 0.22 0.02 0.02 0.02
(ME¥M3 3)
TGEGGKP 1.39 0.02 0.03 0.05 0.08 0.03 0.03 0.02 0.03
(MEH 3z 48)
TGLPKPKP 0.14 0.19 0.11 0.38 0.86 2.84 0.03 0.02 0.02
(HEd % 64)
TSRPRPKP 0.18 0.52 0.22 0.77 2.07 4.93 0.03 0.03 0.03
Mgz 1D
TLPLPRPKP 0.25 0.58 0.25 0.85 1.36 3.01 0.04 0.03 0.03
(MEHZ 65)
TVPRPTPPKP 0.16 2.35 1.02 1.58 2.55 11.71 0.05 0.05 0.06
(MEHE 12)
(43 le)
TLPPCFRPKP 0.36 0.72 0.25 0.77 2.72 3.11 0.06 0.06 0.05
(MEAZ 66)
TKHGTPKHREDKP 0.01 0.01 0.01 0.01 0.01 0.79 0.00 0.00 0.00
(HEd s 13)
[0123] ELISA AFtollA 82 AyE F7H= A sta gslr] glste], AEe gAE 71A= ZFPE FA53 27 WO
S

2009/0421631 4] A
oﬂ]:]_ o] /\16‘40 31:.01—
52 K€ 67 ZFP 21 % 6o.=RE ] 57 ZFP WO 2007/139982¢1 A

(ZFN)2A BAHES gf= FAA U2 =93t vl AAU 24

gﬂ%}§¥4¥%§7VH3§Eif
éi%HMﬁﬂéﬁM;ﬂﬂﬂOEW%ﬁhPﬁ+ ols ATE A3 AMET A AEE X 7 E 8A AT
skol, 0, 1- == 2-bpo 4 AU 9 7263 B 7264 AF 7919 WMFE £}
*7
[0124] ZFP7263 W 1bp L 273}7] 98] AFL3 ZFPe] 52 A38Y 4L
A8 AHE-S EH
ZFP w/ A1 5hE WA ERE EEED
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[0125]

[0126]

[0127]

[0128]

S=50dl 10-1974036

7263 - ACTCTGTGGAAG (M EHZ 95)
A ACTCTGaTGGAAG (M &5 96)
C ACTCTGCTGGAAG (ML 97)
G ACTCTGETGGAAG (M LM E 98)
T ACTCTGtTGGAAG (M E & 99)
AC ACTCTGacTGGAAG (MW ZE 100)
AT ACTCTGatTGGAAG (M EWZE 101)
CT ACTCTGct TGGAAG (MW E 102)

TEdolA %4 IFFAIEZF GATCTGTTCGCAGCCGCTTTAACCC(X) 12-14 TGCTCGCG (M E W E 103)9] dwky HHE A=
Ag Afsha, graelobd £ weE dshs v %E}*Ulﬁ—a SAES T WO 2009/04216300 4 A1
BAHor FAsQG o o714 (1) Zek F shtolA 4719 WEZ 7] BamHI/BssHII +-3)
H Zgtars g2 SRYS 98 AHES 255 vEhE, (2) oA A9 FEAlx Thge A
220 T WolAR) 7264 ZENG] g AR HAE L, (3) (Dt EolX AAR ALz
AQAZG. NEA Q7 2 55 4P a7lel DA g A% AAL el g, A el
Felortel = (EE " @) E ek,

5

¥ 8

ZFP7264 W 1bp AL 27317] $1s) A= ZFPe] AR 23Ed 4%

3l AH83 14

ZFP w/F&$1519 A A AE & 29

- AAAGCGGCTCCG (MW Z 104)
AAAGCGaGCTCCG (MW =& 105)
AAAGCGCGCTCCG (ML E 106)
AMAGCGEGCTCCG (M E¥ =z 107)
AAAGCGtGCTCCG (ML E 108)
AAGCGE tGCTCCG (MM ZE 109)
AAAGCGtaGCTCCG (M ¥™E 110)
AAGCGCtGCTCCG (M E¥ME 111)

7264

G238 = o o=

FEolA Z2 FHAEZE GATCTGTT(X) 15-1AACCCACTCTGTGGAAGTGCTCGCG( A G S 112)9] Uwkd & 71X &=
S Asta, wEHoA 14 F49E Fqaste BXH FEavEE TA4 5 +7H WO 2009/04216391 A]
A} o] BEAHoR FAEH, ofr7|Ad (1) B¢ F ol LEZF A7]E BamHI/BssHII Eald
gar= Y2 22498 98 AHgd 5552 JUeEue, (2) odEgA) o] 23] th3 WMoz
7263 ZENel th3F 23 242 Yeha, (3) Npus Tl A3 Ad=z Agdg. dqExt 971 &4
ZFPS] 47) FAC g A3 MEe YeElds 33, 2845 AYE wEELEel=(EE A" 947D E UE
t}. 7264 7FNo] <YEJAlX 7ldo| @%6}71 uZoll TollA A ®H FE xF FHHE W EAs= A
BAHE A FY3g}.
E1—H % 9 %2 ¥ 109 YERY, ZF B Aold &5 ZINCZRE fE e oigh
X 7263- va} ZENel] sk rﬂo] 2=} zﬂ%%}rﬁ, ¥ 108 7264-F2) ZFNol thdk dlolEH =
5 doA dAT U, 294 e

e ol

o

e S
r\d' fo If

N
J-W 2 B

2 Nre T E

Lo

A &5k},

gz el n@ waeokd 24 doles AN * M Heseel stelneelmey sk Zipel
ek dlolelE EARTE. ZFP7263 HZFP72647F U3 old HA wEdlokAl tholw el 2719 Anbo]r] wiiof,
%3¢ ZENe o

@ dolEls 4 el SAse. o] A e RIS DFel WA AT WAL,
ZN B S AE GAE P S dET GART bp AYe FRet mAd del o e 249 o <
58 Asns Yead

O
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[0129]

[0130]

[0131]

[0132]

SS=50dl 10-1974036

X9
Aol 4 PAE A& ZFP7263¢] WolAd g 5% ~38d AH
A FA M FAIG A 7= - gk Aol oigk MEL-1 239
[2=3E o] niglsle A (AE3 d5)o] Ass 7FP72630 2 A fslF )]
0-bp # 1-bp 7Y 2-bp H
- A C G T 1bp:0bp AC AT CT
2~ 510] 9]
et H]
TGSQKP 1.00 0.05 0.05 0.09 0.06 0.06 0.09 0.02 0.08
MGz 72)
TGGGGSQKP 0.11 0.14 0.04 0.60 0.31 2.57 0.04 0.02 0.04
(MEH3E 2)
TPRPPIPKP 0.04 1.30 1.41 2.18 1.40 35.90 0.05 0.03 0.04
(MEM3F 4)
TQRPQIPPKP 0.04 1.05 0.43 2.18 1.19 34.18 0.03 0.02 0.03
(HEd % 62)
TPNRCPPTKP 0.05 1.30 0.34 2.85 1.59 33.22 0.04 0.03 0.06
(M9 3Z 63)
TYPRPLLAKP 0.05 0.69 0.37 2.21 1.06 20.15 0.10 0.05 0.05
(MEH3 D)
TPLCQRPMKQKP 0.04 0.97 0.30 1.52 1.19 27.52 1.05 0.01 0.03
(93 8)
X 10
Aol F4 PBAZ 7MAE ZFP72649] WHolAd g 55 2389 A
4 HA Hd EAIS S 7FA = E-e st Aol digh MEL-1 2239
[23E 29 nilsle B (AE3 ) Aty 7FP7264= A8l vl
O-bp 1-bp 7 2-bp 7Y
- A C G T 1bp:Obp2= TT TA CT
Fol9l 3
T+ 4]
TGSQKP 1.00 0.05 0.05 0.09 0.06 0.06 0.09 0.02 0.08
(MEAz 72)
TGGGGSQKP 0.28 0.08 0.07 0.14 0.34 0.57 0.12 0.09 0.15
(s 2)
TGLPKPKP 0.04 0.08 0.07 0.42 0.79 8.03 0.11 0.08 0.09
(MEHF 64)
TSRPRPKP 0.08 0.18 0.08 0.61 3.38 13.33 0.03 0.07 0.10
(AEdAz 11)
TVPRPTPPKP 0.08 1.24 0.14 1.40 2.34 20.28 0.12 0.09 0.11
(HEHz 12)
(48 E le)

ELISAZ} &&= dHolgd] DAetA dAst7] wjZol, ¥ W& ELISA £4
_%_ I lloﬂ}\i 0571—8}‘@ ”1C”, ||1d||7
g odlolE el EFHAIZIT. o]

[¢)
Frh. o] HHES EF £ 4, 6 %

ELISA Ho|HE T3 = 4 9 = 594 vepd),

oM Huz s3yE
"16", Ui] ulf"i Ugug
AIH QL " A g

A3 BA AA

27 99 EEET:
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[0133]

[0134]

[0135]

SS=50dl 10-1974036

THPRAPIPKP 1c 1
(Mg F 55)
TPNRRPAPKP 1d 1
(Mg ZF 56)
TVPRPTPPKP le 1
Mgz 12)
TYPRPIAAKP 1f 1
(MEHZ 54 )
Ao 104 ek AF3E npel o], A A8 Agg ERA(F 20)+= B A Adel dis] el A
£ Yehx] 2& A AEs f 7] AsA A ol FE 2718 et & 4 2 = 5004
el "ol o] A zgFe] AFAHo < AlAbgit): 129 HAS Ffohes Gl EdS A G, C EET
°of A 4715 VA= B FoA AT Ul HES A9 YehlA &eth Aol #3EE Wy nEke gzt
7ke A golyel o dojzl AxfelA H (o2 Eo] 7F8A HF(TGGECSAKP) (M EHE 2)o] e =
5D), WEe ol = FAS A4S 4

7FP8196<]

g zTgse

g] Z/K]

TGGGGSGGSQKP (% s
ELISA 1=l E@Mﬁ
Ve A7 A
ZFpe] T19] nizs}l 1A F-9

2 129 ELISA A%S 7502 oA
aHith. 8196 7ZFP %

S} o],

Q. e} A

1
9. e oh
1-©
o

oh
Hxa FAE FHske P %
E

of 3] g MswE e

2
Al

2 | RQKDGGGSERP (A &
3kA] A
H2] o zié}é% 9
Fo|2 ELISA 23
PAS AT},
Z- JFPAIA AA1A ® Ao digk ELISA 29E =

Sr O—]Uﬂ 741: 20ﬂ7]w_ 150 7]_;(]“:
AL A kP R 9718 2 nstE %4 29 B el 24 2709 9714 A

H* 12

of W&l FAME ELISA A3& Faskivh. kA 2bp
A XIS ERoR 3 2719 A ER Z &5+ ZFP
AR

WETh. o tET A Ade
dul A old £ ZFPE EH

A E 1A s A% A, L 22 167 F 2709
! B3

4 29 & 120 GATUH 8196

g AFsssieh. p-27 FA G P
S

o] AAHA FAL "2d", "2e", D "2"F W
o4 herdct. = 6olA thebd ul
A 9ol el ABEE ehnA

2bp 23] HAY ELISA 5X3}E

s ALew BA ¥

ZFP w/%

2958 P

H AXE

w4 59

8196

oo o= =
LLEBEBEE=S O =

CG
CT
GA
GC

GT
TA
TC
TG

ATAAACTGCAAAAGGC (MW 3 32)
ATAAACTGaCAAAAGGC (MEWZE 73)
ATAAACTGCCAAAAGGC (MEWE 74)
ATAAACTGgCAAAAGGC (M EH 3 75)
ATAAACTGt CAAAAGGC (M LW E 76)
ATAAACTGaaCAAAAGGC (MW & 113)
ATAAACTGacCAAAAGGC (M EH 3 114)
ATAAACTGagCAAAAGGC (MW & 115)
ATAAACTGat CAAAAGGC (M DW¥ 35 116)
ATAAACTGcaCAAAAGGC (MW 3 117)
ATAAACTGecCAAAAGGC (MY W¥ 5 118)
ATAAACTGegCAAAAGGC (M3 119)
ATAAACTGet CAAAAGGC (M9 E 120)
ATAAACTGgaCAAAAGGC (MW & 121)
ATAAACTGgcCAAAAGGC (MW 35 122)
ATAAACTGggCAAAAGGC (M EH & 123)
ATAAACTGgt CAAAAGGC (M L9WH T 124)
ATAAACTGt aCAAAAGGC (M B & 125)
ATAAACTGt cCAAAAGGC (M D9H S 126)
ATAAACTGt gCAAAAGGC (M B3 127)

ATAAACTGt t CAAAAGGC (MBS 128)

¢

¢

¢

¢

¢
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

S=50ol 10-1974036

-

4 gug 7
DNA

) L
FEEAE
[ex]
=

N

r

E 12, ELISA 543 978 9s) A8% FEUs DA X4 ¥t 0ol dud 3
TGO 4 TATC, (41 o oA AT AAE AnEA,

= gHEolch, WolX @AT Aol FuAel ¢u
GolEe 5 Moo BE SRS, Wed Aot A S PS4 970l O 24 A
B, 2% @olE A9 wEdoreln(Er 4" Gs)E mAw.

o?:_.g.“

i}

=

A
Al k=

rlo

(3

b r

il

= 1A b Ae whet ZJ.O] AEg 98] AHEe A B9 2= 53 A Aol did a1 dew
7b stk e vekd JAe AEE w7] flskd A ulel 5 dVIE drekith 7}0*3 7 (TGGGGSGGSQKP
(MW 14)) F 3kl o f& 27de] = = 6ol x E 1 F9lek ddele A
SAGE TPAA ddotok obH, mEb BojR ' ofdd

A BAZF 2 @71 A EH Helel o

g delel A 24 mloloaE F3taly] Folof Atk A
o] doleel o A 2oke X 13¢A AAEH, ELISA 23oj 1 =& 2709 4718 A 249 mFel w
e Aatstetalet. =9 el 971 A B wiske g weh 270 fv1g Aol i i AanE
gt 74 delHel A (TPNPHRRIDPSHKP(M & 69), "2f")= ozt @A skl 07) 94718 Aol 2
A 1000 =3, 10 47178 Aol A 208 Zhe] 27) A7 A ABAelM NS ek

ol stk A A
A7b wg ZFP A

¥ 13
2bp 2% FFH ] gk ELISA HoJE9] 89

Ayt sk ELISA 225101 (F]) obp-7] AEA
A A4 H Obp 1bp 2bp Obp 1bp
TGGGGSGGSQKP 7+ A 0.019 0.041 0.010 0.6 0.2

(MEH3 14)
LRQKDGGGSERP Kim,Pabo 0.010 0.047 0.003 0.4 0.1

(MEH3 68)
TPNPHRRTDPSHKP 2f 0.003 0.046 0.219 64.6 4.7

(ME¥M3 69)
TLAPRPYRPPKP 2d 0.005 0.035 0.127 24 .4 3.6

(ME¥3 70)
TPGGKSSRTDRNKP 2e 0.005 0.099 0.100 22.0 1.0

(ME¥3 71)

A 31 F <F ZFPAA A ELISA 538

11
<Wet7] fstel, & 11(le-1D)olM EAZ 4709 1bp-23] YAES 12749 Foldh

ATl FAL AvgE =
T ZFP W2 ZF2Y3Qt. &5 ZFPE ZFPL, 7FP2 58 wWHEt. Ay amAds Agd W da 2 Mg
T AL, A7 A Ak o] ELISAS F8 AlFsdvh. HlaE 98, ¥ dEAEe E1d ke
FA(TGEGESAP( M ERE 2)E 7HAE &5 ZFPE Algsgla, Z23E X 794 AR, o] dHolHE i+
7ve2d BAC s, AI(ZFP1 H ZFP2)S EIAZIAY Ajte] AE7besA & ‘?{%(ZFP 11 2 ZFP 12)
ZFP7} w= Ao e AR, MEE FAVE iF-E] &7 ZFPO] ELISA 23015 43d] F7HIATE As
SHeth, BE &5 ZFPoll AR ELISA ~3ojolA Het w49 F7k= 3 WA 501}@.

FAREE ATl A, 3 13(2d-20) A EAT 2bp A 23] s AEgk 370 Al A GFAE 7] A
AR} 3L 6719 Aboldk 43 ZFP(ZFP13, ZFP14 S)ollA Aldstia o] Adg = 8olA AT, o] Aid

A, BE &5 ZFPAl A% ELISA 2=30oj9] F4 w4 7S 1.9 WA 2.49] Hddl ATt

AN 40 THF AZ W AWAA BN A FAE TR ZNY 538

oo A FLol A olF 7IE wES futsh= ZENS T s ZFNS Ak, ztERshAl, A A
SH(AA G 3) 187019 ZFNS & 3tshs Zefan| = (ZFP-Fokl &3S 19 HAd wEY ZINY AXa, AZ
Ao &l EAE wel & Amaxa(AE™) Nucleofection 71EE Alg3sle] EdlAd Mo & K562 A*E W
2 EY3iaith. vdEd g HFNHET) S el o8l Sk vkel 22 14 FHelA ZRN &S AAEH
Q3te], A ZPAe] A A (Transgenomic SURVEYORTM)o whe} CEL-1 wmj2wjx] EX4S EAHo=r J=33}3c}.
AEE AFeF 2 A=Al AAol wElA Quickextract (FEW) ZIES AFE3le] GAA] DNAE A0
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[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

SS=50dl 10-1974036

(Epicentre(5&4%)). %4 99 3

(Invitrogen)E AF&3}e] PCR 533k & CEL-I

2
e

ol o2

A& Accuprime(Z3E™) Taq High-fidelity DNA =] z}A|
22 A8t

CEL-T #42 915 448 A8 4L = 9o

i

BRIt & 9AE &3 ZFNO. 24 ZFN3 2 ZFN4(17] 47148&

A8k ZRN) Ol Ak ~32d dlolEE Urh= W, = 9BE &5 ZFNSEA ZFNIAC/) A7)18S 2~318khs
ZEN)el tigh 238 ol & vEhdtk. 2E 1 bp 239 dAIARD FACd tig dlolHE & 100 sokgtt
(ZFN1-7FN12). 45 ZFNS &2 d 2708 AMgste] ddAIZY. 2442 B3t 37CoA AXE Qo ds
thg 48417 BQF 30T A AFHe]dTozn EdxdAE T 2 ddS 9L v, AF DNAE Es3it.
o] Z7& ol&dt= ZFNS & 100014 Az BAIEATE. 53] TGGGCSARP(ME™ s 2) FA("7Fad "J7") (ZEN
4, 9 2 10)& 7N B2 3719 ZINS B HAlAdA Ayt FASE AT uw &4do] HA. o] B2

= fe, 1.0% WY #E Atk 54 A9

_ﬁ
fo
oX,
ol
A
=2

g st 4E AW, A2 FAZ A
= BRI, 910 B AN el A o) 1ew] A 2.8

1=
gk ZFNe] 85%°1 A, Ak Mo =& 7t
o Wit F77h A
AL, 2bp *ZJ A1 A Q1 FA(ZFNIS-ZFN18) & Frats 7] A ZEN(EA o 3)% Wl zHetell A Al
Ao, Aus = 1A fokith o] Ayeld, 2 gAAed AdF @A Agke avlel B4 N F 3

el Tk 7hed "Ask mlaste] 2AS ANdARaL, He RS B 24 ZFN 742# 1.5 A 2ujel
ot

AN 5: 2 bp 27 FA hF 234 A

eholmeel o] 2abs AES 2-bp 27 YA ve 7] ABonRE e Fu(AAd 3 L K HE Ao
TAHAT. ol wolmelele RPPEA WAL 34 AHA wa (A, TBY, TBE ngARR, @
bl ofvli wa A/ PANS. doluele AAF w 120] hebaic,

2 Q9g Fstan. Auw A Eo 4

Z3 Tl A R A ZFPR196S ARESle] Ao 1oA e} HUd uha o
Aeade w1394 dehlie, Ao SR RFE ] FA AIS = 13Bel| UEhd

Arel 28 §ARAL, 2344 AEomRE AAlel 2 ZzolA ELISA 28-S FAHATCE 138). A 9, 4
I 1A A @1% g E R0 B 2A A5 G1% gl FE A A Fei0) A
el ZFPE AReAT. EH FAE E 120 AADT GLISA 2701F 19 v] w90 2

F 7°Ps1969] ~Folz IS, 2-bp A HA B9 E Aolx FEH A BLISA 2310]¢} 958
W AERE 5 vk e 2P g4 @70 g BLISA A9 ¥ 140] e

Hste 3E
T3k

X 14
2bp 23] Aol A3 ELISA Hlo|g9] a9k
H AF3F ELISA 2501 (31) obp-7] Ml o

B9A M4 Obp 1bp 2bp Obp 1bp
TETTRPFRPPKP 0.001 0.001 0.570 570.0 570.0
(MEHS 183)
TGSLRPYRRPKP 0.001 0.010 0.310 310.0 31.0
(MEHF 177)
TSINRPFRRPKP 0.010 0.020 0.570 57.0 28.5
(MEHF 184)
TNTTRPYRPPKP 0.001 0.010 0.410 410.0 41.0
(MEHF 175)
TASCPRPFRPPKP 0.010 0.020 0.370 37.0 18.5
(MEHS 194)
TGEARPYRPPKP 0.001 0.010 0.610 610.0 61.0
(MEHF 178)

whebdl mhel o], Aeld (AES JEA= ZFP= e @718 BifstE w4 9 & el 2A 278 471
Aol tisl g Asres

B AN dud BE 58], 58 29 3 P2 B Al 29 Aol FxE ¥En.



[0153]

GAA) ola)e

ERERERY

k1
[N

1
(g
iy

ZFP 8196

ZFP 7263

ZFP 7264

TC =

Fl
F2
F3
F4

Fl1
F2
F3
F4

Fl
Fe
F3
F4

W BAL e A3 W oA WHoR A AAA AZHAAT, e
WEZTE Mol 2w e sk % wgo] A A !
2hi, bx 4T 47 o)

2 Aol AFro 2 a4

A ER S

o= =

Aol AHET 57 2R

-1 +6

MAERPFQCRICMRNFSRSDNLSYHIRTHIGE
KPFACDICGRKFAQKINLQWHTKIHTGE
KPFQCRICMRNF§RSDVLSHHIRTHTGE
KPFACDICGRKFAQRNHRTTHTKIHLRGS

-1 +6

MAERPFQCRICMRNFYRSDNLSVWHIRTHTGE
KPFACDICGRKFARNAHRINHTKIHTGSO
KPFQCRICMRNFYRSDDTSHEHIRTHTGE
KPFACDICGRKFAARSTRTNHTKIHLRGS

-1 +6

MAERPFQCRICMRNFYRSDTLSHHIRTHTGE
KPFACDICGRKFAARSTRTTHTKIHTGSO
KPFQCRICMRNFYRSDSLSHHIRTHTGE
KPFACDICGRKFAQRSNLKYHTKIHLRGS

I

24 34
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ZFP 8196

ZFP 7263

ZFP 7264

F1l
F2
F3
F4

Fl
P2
F3
F4

Fl
F2
F3
Fa

SS=50dl 10-1974036

MAERPFQCRICMRNFYRSDNLSYHIRTHTGE
KEFACDICGRKFAQKINLQVHTKIHT(NNS)Z12
KPFQCRICMRNFYRSDVLSHEHIRTHTGE
KPFACDICGRKFAQRNHRTTHTKIHLRGS

Jq +6
MAERPFQCRICMRNFYRSDNLSYHIRTHTGE
KPFACDICGRKFARNAHRINHTKIHT (NNS)

KPFQCRICMRNFYRSDDTSHHIRTHTGE
KPFACDICGRKFAARSTRTNHTKIHLRGS

2-12

-1 +6

MAERPFQCRICMRNFYRSDTLSHHIRTHTGE
KPFACDICGRKFAARSTRTTHTKIHT (NNS)
KPFQCRICMRNFYRSDSLSKHIRTHTGE
KPFACDICGRKFAQRSNLKVMHTKIHLRGS

2-12

1 woagsbe @A

14 A

_29_



omn
J
Jm

EH2
dag w2 g9 @ ddA
lbp 2ol ofF ZFPE196 M= lbp Yol oSt ZFP7263 A
035 0.3 '
03 03
025 . 0%
Bg 0 T
= o =
E‘—i%)g 015 (%) 0.15
04 01
005 005
0 R e S 0-
M 01 2W3M 4 183 = A0 1234 I8k 8% =
tad1y Hiz 1418 mzz
HE#® 2 B ¥ 3B ¥ 43 48 HAH= 42 4 # 6 46 B B
lbp ol oigh ZFP7264 M= 2bp ol ik ZFPS196 M=
0.35
03
0.25
235 B
2 52 0.2
(%) (%) 015
0.
a%
Ao 0z 1z 270 370 470 7260 8196 = oy’ @1@2@3@4@72@3 o =
191y W= M2 Y HiE
HE¥H® 7 ¥ % 40 4 48 By Hdds 2 ®m M B % u 3
EH3
1bp WS azlakal ola A s
= ZFP8196 — ZFP7263 224 ZFP7264
1 I[P PEQCRIC 1 HIKIH|G KPF QCRIC
1 Ipb PFQCRIC 3 HTKIH|S KPF QCRIC
2 P PIT  KPFQCRIC 1 HIKIH[L KPF QCRIC
1 A KPFQGRIC 4 HKIH|V KPF QCRIC
1 j“" KQKPFQGRIC 1 HIKIH L KPF QCRIC
1 R PM KQKPFQCRIC 1 HTKIH|L KPF QCRIC
1
1
1
4
1
1

Zp = 237 A 2T HA

ZFP8196

2=y

13 HTKIHTN A

2 HTKIHTLA

1 HTKIHTGS

1 HTKIHTDA

1 HTKHIEY

1 HTKHTPIN

1 HTKIHINT[P

1 HTKIHTFG

_30_

10-1974036



10-1974036

s==4

B
H

4

A9

Pl sl Au =79 2

N9e AU

[e; ]
=

fjel

)

ZFP8196 LA

=
2
=
= L
= o
o
o
= (%3
o
=
= -
n = o S
= =
ELISA 220
=
<
=3
o
—
= —
a
= «
&
= T
=
L <
T
-
i3 =
ELISA =3 o
w©
=
2
=2
- NN
pam
W Y
[ ©
&©
W -<

FU

d Hd

4 M4

B

LRQKDERP (Kim, Pabo)

TGGGSQKP (7 2.4 )

w0 =
=

ELUSA =2 of

T TC AC T6

T T A TG

- A

6

C

6

c

d AMd

d MHd

B
H

g

e

7]1]—]

HEEREHEEE

O =i
2= A205

fute] A2

5]

ZFP7264 U]

LRQKDERP (Kim, Pabo)

TVPRPTPPKP (1e)

A C G T AC AT CT

WS MO — O

ELISA 2=

A C G T AC AT CT

ELISA ~ 3¢

Y Mg

A

TGGGSQKP (7ta 4 )

T
W< 0N — O

ELISA =29

A C G T AC AT CT

A C G T AC AT CT

Tﬂ‘.

H A4

il
g
=T
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EH6
ZEP8196 W 24 A8 A3o5] sty AT H7 = 4 AEd
TPNPHRRTDPSHKP (2 TLAPRPYRPPKP (2d)
= 1 = 1 |
B e}
= el -+ =
- . 7 g alll " 7
- AC G T MACAGAT CACCCGCT GAGCGGGT TATCTG TT - AC GT MACAGAT CACCCGCT GAGCGGGT TATCTGTT
A AL B HoAHd
TPGGKSSRTORNKP (2e) LRQKDGGGSERP (Kim, Pabo)
1 s
2 Z
s 08 [5 05
1 Fu
2 0 e —_— .
- AC G T AACAGAT CACCCGCT GAGCGGGT TATCTGTT
C B D 7 HE
TGGGGSGEGSAKP (2F = )
fua 1 04
o 08 / 005
1 5
2 0 — A S — - = (AR 2 AU mn s m AU AP
A G G T AAACAGAT CA CCCG CT GAGCGGGT TA TCTGTT\ AC GT MACAGAT CACCCGCT GAGCGGGT TATCTGTT
E Mg 7 Mg
EH7
shue] Aols ~3lol] Slal] A=t FAol 2ot s A
N ELISA ~ 30
Ag A7 ZFP1ZFP2  ZFP3 ZFP4 ZFPY  ZFP6 ZFPT ZFP8  ZFP9  ZFPI0 ZFPTT ZFP12
TGGGGSQKP  7tad 0/5 108 021 02 008 005 005 005 005 005 005 005
TVPRPTPPKP fe 149 130 106 140 075 029 048 038 050 018 005 0056
TYPRPIAAKP 1f 126 135 103 08 0% 030 033 o042 030 011 005 005
TPNRRPAPKP 1d 120 108 104 083 08 025 039 028 024 012 005 005
THPRAPIPKP 1c 092 118 066 056 091 023 020 026 018 005 005 005
B A Ztad FH0 tall H-4EFE ELISh 230
Ag ) PP 7FP2 ZFP3 7FP4  ZFP5  ZFP6 ZFPT ZFPB ZFPY  ZFPID ZFPT1 ZFPT2 =z
TGGGGSQKP  #rad 0 10 10 10 10 10 10 10 10 1.0 10 1.0
TVPRPTPPKP 1e 16 12 49 41 92 59 96 7% 101 36 10 1.0 50
TYPRPIAAKP 1f 712 489 35 M7 58 65 23 60 22 1.0 1.0 490
TPNRRPAPKP 1d 16 10 489 31 104 49 78 57 48 24 1.0 10 40
THPRAPIPKP 1c 1211 3 21 12 47 43 53 36 10 1.0 10 33

gz e 4 27 HHe UEt
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EH8
5 A9 Ar1Ee A30s] Slell JdEiet HAel ot Zehd

A 22 ELTSE 2207
ME AF ZFP13 ZFP14 ZFP15 ZFP16 ZFP17 ZFP18
TGGGGSGGSAKP 7k 0.25 061 0.05 013 0.3 0.51
TPNPHRRTDPSHKP i 048 113 027 0.31 079 0.47
TLAPRPYRPPKP 2d 044 113 011 0.34 0.82 0.43
TPGGKSSRTDRNKP 2 042 0.75 017 027 0.68 052

B = STE o T B B 20
A A3 ZFP13 ZFP14 ZFP18 ZFP16 ZFPIT ZFP18 Es
TGGGGSGGSRKP e 10 10 10 10 10 10
TPNPHRRTDPSHKP Vij 19 19 51 23 23 09 24
TLAPRPYRPPKP X 17 18 21 25 24 08 19
TPGGKSSRTDRNKP 2 1.7 12 33 20 20 1.0 1.9

WE e 2 2349 HAE e
EH9
dlA)F 2A 7
A A
] 7185 ~dste il BF Cel-l 24 2] T SAAE P DR ol 24
ZFN3 ZFN 4 ZFN 14
M2 neg G e if 14 1 neg C e 1l 1d 1 gz neg CA M e

ky;

n; et f-2u e AP AR ERINE SR i~ Gene ) fal i
i 04 18 3848 4639 -0 6942 7974 Nod. ) 41100 8278 90
Neg: =4 mz2 Neg: =% oizz
C: TGGGGSQKP ¢ TGGGGSGGSQKP
If:_ TVPRPTPPKP 2t TPNPHRRTDPSHKP
1e: QZRPIAAKP 2d:  TLAPRPYRPPKP
d: RRPAPKP 2e;  TPGGKSSRTDRNKP
1c.  THPRAPIPKP
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omn
J
Jm

EH10
alLte] 47142 Aale =S YA S FRoke ZENd tigh 544 9y

A = S W (5)

BE] EE ZENT_ZFN2  ZFN3  ZFNA ZFNS [SZENBY ZFNT LZEN

TGGGGROKP i3 BT 18 59 00 35 - 11 -

TVPRPTPPKP 1e 95 38 93 10 49

TYPRPIAAKP 1f 96 48 120 10 25

TPNRRPAPKP 1 B4 46 125 15 62

THPRAPIPKP 1 99 39 128 14 59

B =4 Ztad Z2ol e FEE fEA HE
EE R ZFIN1_ 7PN ZFN3 ZFNd  ZFNS [S7ENG: B
TGGGGSQKP T 10 10 - T = :
TVPRPTPPKP fe 16 21 16 > 14 - 24 %35 70 11 24
TYPRPIAAKP 1f 16 21 20 > 07 - 14 15 40 16 18
TPNRRPAPKP 1d 10 26 21 5 18 - 24 45 380 11 28
THPRAPIPKP 1c 16 22 22 5 15 - 25 - NA 30 NA 26
ugE 27 YEH g2 aHzzbe] HEE UERATH
- |[EHEARY VE g
NA| A"k ¢
EHII
= M9 |rias 236l RS B2E Enole I dizh 34 HY
A el
Py B N5 ZENTE ] ZFNTT FZRVASH]
TGGGGSGGSQKP 7t - 75 25 29 5.3 -
TPNPHRRTDPSHKP 2f . 17.0 56 73 47 =
TLAPRPYRPPKP 2d - 11.3 5.0 48 49 -
TPGGKSSRTDRNKP 2e - 11.7 5.0 4.3 6.3 -
g 2 TtEd 2200 e AdetE waar i
e e FZENTR] ZPN14 75 7FNTRS] ZPANTT EZENTRS] =3
TGGGGSGGSQKP 7ta4 - 1.0 1.0 1.0 1.0 -
TPNPHRRTDPSHKP 2f - 23 22 25 09 20
TLAPRPYRPPKP 2d - 15 20 1.7 0.9 15
TPGGKSSRTDRNKP 2e - 16 20 15 1.2 1.6
ook W gre g zniel e Uemh
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s==4

EHI12

47

@7 eholele)

!
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i
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}

|

+6

ZFP819%6 F1 MAERPFQCRICMRNFYRSDNLSVHIRTHTGE

KPFACDICGRKFAQKINLQWHTKIHT (NNS);, - (F/L/Y) -RPP

KPFQCRICMRNFYRSDVLSHHIRTHTGE
KPFACDICGRKFAQRNHRTTHTKIHLRG

F2
F3
F4

o

(el
Wl
aF

af

=r
o

D o Y N R T T

o.o0n = =
om0 OO o<t 0]
O LAlMlSTN

=Ll <Cl=——

=zowndalzwan

D s e et [ ¥

=i ..ﬂl.
=<dofnonvar

CCoo o roroeirory (Creroroorornr e Or0rr 0o e ooorns ooos
EFPPPPERRR PEEEEFOCrT PRIy EF
coooonoooon o000 fann oooaooooa—oancoo e
ey M

aooooononn AAafdoAacOoana AoocAodOQl-O0000 XX
Qaoaooo0oonn Acaofandadd anoaooooo-oocon oo
O -CE0rr O COCrrnldr KX orr 0O OCore e oo

g 1

[efuw=widalrdal« ==

[5pldp]
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et

TTITCTITTITTIITTY
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I
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A ed
=H

2-bp A B H7 ALl Wit 23
ZFP8196 4

?_].

2-bp FHol] off

EH]3

o

7264
39

SEQUENCE LISTING
- 35 -

<120> COMPOSITIONS FOR LINKING ZINC FINGER MODULES

<110> SANGAMO BIOSCIENCES, INC.

<130> 8325-0071.40

EEE



<140> PCT/US2011/000758

<141> 2011-05-02

<150> 61/343,729

<151> 2010-05-03

<160> 213

<170> PatentIn version 3.5

<210> 1

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 1

Thr Gly Glu Lys Pro

1 5

<210> 2

<211> 9

<212> PRT

<

213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 2

Thr Gly Gly Gly Gly Ser Gln Lys Pro

1 5

<210> 3

<211> 8

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 3

Leu Arg GIn Lys Asp Glu Arg Pro

1 5

<210> 4

<211> 9

. Synthetic

. Synthetic

. Synthetic

_36_
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<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 4

Thr Pro Arg Pro Pro Ile Pro Lys Pro

1 5

<210> 5

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><221> misc_feature

<222> (7)..(26)

<223> This region may encompass any of SEQ ID NOS 32-46

<400> 5

tataatnnnn nnnnnnnnnn nnnnnnttca cagtcagtcc acacgtc

<210> 6

<211> 26

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><221> misc_feature

<222> (5)..(22)

<223> This region may encompass any of SEQ ID NOS 32, 73-76,

113-128
<400> 6
ttagnnnnnn nnnnnnnnnn nntatc
<210> 7
<211> 10

<212> PRT

_37_
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 7

Thr Tyr Pro Arg Pro Leu Leu Ala Lys Pro

1 5 10

<210> 8

<211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 8

Thr Pro Leu Cys Gln Arg Pro Met Lys GIn Lys Pro

1 5 10

<210> 9

<211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 9

Thr Gly Ser Leu Arg Pro Tyr Arg Arg Pro Lys Pro

1 5 10

<210> 10

<211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 10
Thr Ser Ile Asn Arg Pro Phe Arg Arg Pro Lys Pro

1 5 10

_38_
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<210> 11
<211> 8
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 11
Thr Ser Arg Pro Arg Pro Lys Pro
1 5
<210> 12
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 12

Thr Val Pro Arg Pro Thr Pro Pro Lys Pro

1 5 10
<210> 13

<211> 13

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide

<400> 13

Synthetic

Synthetic

Synthetic

Thr Lys His Gly Thr Pro Lys His Arg Glu Asp Lys Pro

1 5 10
<210> 14

<211> 13

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide

<400> 14

Synthetic

_39_
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Thr Gly Gly Gly Gly Ser Gly Gly Gly Ser Gln Lys Pro

1 5 10

<210> 15

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 15

. Synthetic

Thr Gly Gly Gly Gly Ser Gly Gly Ser Gly Gly Ser Gln Lys Pro

1 5 10

<210> 16

<211> 6

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 16

Thr Gly Gly Glu Lys Pro

1 5

<210> 17

<211> 6

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<400> 17

Thr Gly Gly Gln Lys Pro

1 5

<210> 18

<211> 8

<212> PRT

<213> Artificial Sequence

15

. Synthetic

. Synthetic

_40_
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<220><223> Description of Artificial Sequence:
peptide

<400> 18

Thr Gly Gly Ser Gly Glu Lys Pro

1 5

<210> 19

<211> 8

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:
peptide

<400> 19

Thr Gly Gly Ser Gly GIn Lys Pro

1 5

<210> 20

<211> 11

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:
peptide

<400> 20

Thr Gly Gly Ser Gly Gly Ser Gly Glu Lys Pro

1 5 10

<210> 21

<211> 11

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:
peptide

<400> 21

Thr Gly Gly Ser Gly Gly Ser Gly GIn Lys Pro

1 5 10

<210> 22

Synthetic

Synthetic

Synthetic

Synthetic

_41_
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<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 22
Arg Ser Asp Asn Leu Ser Val
1 5
<210> 23
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 23
GIn Lys Ile Asn Leu Gln Val
1 5
<210> 24
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 24
Arg Ser Asp Val Leu Ser Glu
1 5
<210> 25
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 25

GIn Arg Asn His Arg Thr Thr

Synthetic

Synthetic

Synthetic

Synthetic

_42_
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1 5
<210> 26

211> 7

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 26
Arg Ser Asp Thr Leu Ser Glu
1 5

<210> 27

<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 27
Ala Arg Ser Thr Arg Thr Thr
1 5
<210> 28
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 28
Arg Ser Asp Ser Leu Ser Lys
1 5
<210> 29
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

Synthetic

Synthetic

Synthetic

Synthetic
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peptide
<400> 29
Gln Arg Ser Asn Leu Lys Val
1 5
<210> 30
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 30
Arg Asn Ala His Arg Ile Asn
1 5
<210> 31
211> 7
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 31
Ala Arg Ser Thr Arg Thr Asn
1 5

<210> 32

<211> 16
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 32
ataaactgca aaaggc
<210> 33
<211> 17
<212> DNA

<213> Artificial Sequence

oin
1]
Jm
el

Synthetic

Synthetic

Synthetic

16
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<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 33
ataaactgdc aaaaggc
<210> 34
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 34
ataaactgdb caaaaggc
<210> 35
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 35
ataaactgdb bcaaaaggc
<210> 36
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 36
ataaactgdb bbcaaaaggc
<210> 37
<211> 16
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

Synthetic

17
Synthetic

18
Synthetic

19
Synthetic

20
Synthetic
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oligonucleotide
<400> 37
ttaaagcgge tccgaa
<210> 38
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 38

ttaaagcghg ctccgaa

<210> 39
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 39
ttaaagcghd gctccgaa
<210> 40
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 40
ttaaagcghd vgctccgaa
<210> 41
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

16
Synthetic

17
Synthetic

18
Synthetic

19
Synthetic
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<400> 41

ttaaagcghd vdgctccgaa
<210> 42

<211> 16

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 42
ccactctgtg gaagtg
<210> 43
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 43
ccactctght ggaagtg
<210> 44
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 44
ccactctghh tggaagtg
<210> 45
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<400> 45

20
Synthetic

16
Synthetic

17
Synthetic

18
Synthetic
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ccactctghh htggaagtg 19

<210> 46

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 46

ccactctghh hbtggaagtg 20

<210> 47

<211> 38

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<220><221> MOD_RES

<222> (27)..(38)

<223> Any amino acid and this region may encompass 2-12 residues

<400> 47

Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala GIn Lys Ile

1 5 10 15
Asn Leu Gln Val His Thr Lys Ile His Thr Xaa Xaa Xaa Xaa Xaa Xaa
20 25 30
Xaa Xaa Xaa Xaa Xaa Xaa
35
<210> 48
<211> 7
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 48

Thr Gly Glu Gly Gly Lys Pro
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1 5
<210> 49

<211> 9

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 49
Thr Pro Asp Ala Pro Lys Pro Lys Pro
1 5
<210> 50
<211> 9
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 50
Thr Pro Gly Leu His Arg Pro Lys Pro
1 5
<210> 51
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide

<400> 51

Thr Glu Pro Arg Ala Lys Pro Pro Lys Pro
1 5 10
<210> 52

<211> 10

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

Synthetic

Synthetic

Synthetic

Synthetic
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peptide
<400> 52
Thr Pro Ser His Thr Pro Arg Pro Lys Pro
1 5 10
<210> 53
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 53

Thr Gly Tyr Ser Ile Pro Arg Pro Lys Pro

1 5 10
<210> 54

<211> 10

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 54
Thr Tyr Pro Arg Pro Ile Ala Ala Lys Pro
1 5 10
<210> 55
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 55
Thr His Pro Arg Ala Pro Ile Pro Lys Pro

1 5 10

<210

> 56

<211> 10

Synthetic

Synthetic

Synthetic
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<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 56
Thr Pro Asn Arg Arg Pro Ala Pro Lys Pro
1 5 10
<210> 57
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 57
Thr Ser Pro Arg Leu Pro Ala Pro Lys Pro
1 5 10
<210> 58
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 58
Thr Cys Pro Arg Pro Pro Thr Arg Lys Pro
1 5 10
<210> 59
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 59
Thr Ser Ser Pro Arg Ser Asn Ala Lys Pro

1 5 10

Synthetic

Synthetic

Synthetic

Synthetic
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<210> 60
<211> 11
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 60
Thr Val Ser Pro Ala Pro Cys Arg Ser Lys Pro
1 5 10
<210> 61
<211> 11
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 61
Thr Pro Asp Arg Pro Ile Ser Thr Cys Lys Pro
1 5 10
<210> 62
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 62

Thr Gln Arg Pro GIn Ile Pro Pro Lys Pro

1 5 10
<210> 63

<211> 10

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide

Synthetic

Synthetic

Synthetic

Synthetic
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<400> 63

Thr Pro Asn Arg Cys Pro Pro Thr Lys Pro
1 5 10
<210> 64

<211> 8

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 64
Thr Gly Leu Pro Lys Pro Lys Pro
1 5
<210> 65

<211> 9

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 65
Thr Leu Pro Leu Pro Arg Pro Lys Pro
1 5
<210> 66
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

peptide
<400> 66
Thr Leu Pro Pro Cys Phe Arg Pro Lys Pro
1 5 10
<210> 67
<211> 45
<212> DNA

<213> Artificial Sequence

Synthetic

Synthetic

Synthetic
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<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><221> misc_feature

<222> (7)..(24)

<223> This region may encompass any of SEQ ID NOS 33, 34, 38,

43, or 44

<400> 67

tataatnnnn nnnnnnnnnn nnnnttcaca gtcagtccac acgtc

<210> 68

<211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 68

Leu Arg Gln Lys Asp Gly Gly Gly Ser Glu Arg Pro

1 5 10

<210> 69

<211> 14

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 69

Thr Pro Asn Pro His Arg Arg Thr Asp Pro Ser His Lys Pro

1 5 10

<210> 70

<211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 70
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Thr Leu Ala Pro Arg Pro Tyr Arg Pro Pro Lys Pro
1 5 10
<210> 71

<211> 14

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 71

Thr Pro Gly Gly Lys Ser Ser Arg Thr Asp Arg Asn Lys Pro

1 5 10

<210> 72

<211> 6

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 72

Thr Gly Ser Gln Lys Pro

1 5

<210> 73

<211> 17

<212> DNA

<213> Artificial Sequence
<220><223

> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 73

ataaactgac aaaaggc

<210> 74

<211> 17

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide
<400> 74
ataaactgcc aaaaggc
<210> 75
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 75
ataaactggc aaaaggc
<210> 76
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 76
ataaactgtc aaaaggc
<210> 77
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 77

ataaactgtc caaaaggc

<210> 78
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

17
Synthetic

17
Synthetic

17
Synthetic

18
Synthetic
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<400> 78

ataaactgac caaaaggc
<210> 79

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 79
ataaactgtg caaaaggc
<210> 80
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 80
ttaaagcgag ctccgaa
<210> 81
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 81
ttaaagcgcg ctccgaa
<210> 82
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<400> 82

18
Synthetic

18
Synthetic

17
Synthetic

17
Synthetic
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ttaaagcggg ctccgaa
<210> 83

<211> 17

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 83
ttaaagcgtg ctccgaa
<210> 84
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 84

ttaaagcgtt gctccgaa

<210> 85
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 85
ttaaagcgta gctccgaa
<210> 86
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 86
ttaaagcgct gctccgaa

<210> 87

17
Synthetic

17
Synthetic

18
Synthetic

18
Synthetic

18
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<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 87
ccactctgat ggaagtg
<210> 88
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 88
ccactctget ggaagtg
<210> 89
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 89
ccactctggt ggaagtg
<210> 90
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 90
ccactctgtt ggaagtg
<210> 91

<211> 18

Synthetic

17
Synthetic

17
Synthetic

17
Synthetic

17
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 91

ccactctgac tggaagtg

<210> 92
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 92
ccactctgat tggaagtg
<210> 93
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 93
ccactctget tggaagtg
<210> 94
<211> 26
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<220><221> misc_feature

<222> (5)..(22)

<223> This region may encompass any of SEQ ID NOS 32, 37,

or 73-93

<400> 94

Synthetic

Synthetic

Synthetic

Synthetic
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ttagnnnnnn nnnnnnnnnn nntatc
<210> 95

<211> 12

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 95

actctgtgga ag

<210> 96
<211> 13
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 96
actctgatgg aag
<210> 97
<211> 13
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 97
actctgctgg aag
<210> 98
<211> 13
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<400> 98

actctggtgg aag

26
Synthetic

12
Synthetic

13
Synthetic

13
Synthetic

13
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<210> 99
<211> 13
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 99
actctgttgg aag
<210> 100
<211> 14
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 100
actctgactg gaag
<210> 101
<211> 14
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 101
actctgattg gaag
<210> 102
<211> 14
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 102

actctgcttg gaag

<210> 103

Synthetic

13
Synthetic

14
Synthetic

14
Synthetic

14
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<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><221> misc_feature

<222> (26)..(39)

<223> This region may encompass any of SEQ ID

<400> 103

. Synthetic

NOS 95-102

gatctgttcg gagceccgettt aaccennnnn nnnnnnnnnt gctcgeg

<210> 104

<211> 12

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 104

aaagcggctce cg

<210> 105

<211> 13

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 105

aaagcgagct ccg

<210> 106

<211> 13

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 106

aaagcgcgcet ccg

. Synthetic

. Synthetic

. Synthetic
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<210> 107
<211> 13
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 107
aaagcgggcet ccg
<210> 108
<211> 13
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 108
aaagcgtgct ccg
<210> 109
<211> 14
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 109
aaagcgttge tccg
<210> 110
<211> 14
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 110
aaagcgtagce tccg

<210> 111

Synthetic

13
Synthetic

13
Synthetic

14
Synthetic

14
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<211> 14
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<400> 111
aaagcgctge tceg 14
<210> 112
<211> 47
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><221> misc_feature
<222> (9)..(22)
<223> This region may encompass any of SEQ ID NOS 104-111
<400> 112
gatctgttnn nnnnnnnnnn nnaacccact ctgtggaagt gctcgeg 47
<210> 113
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<400> 113
ataaactgaa caaaaggc 18
<210> 114
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<400> 114
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ataaactgac caaaaggc
<210> 115

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 115
ataaactgag caaaaggc
<210> 116
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 116
ataaactgat caaaaggc
<210> 117
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 117
ataaactgca caaaaggc
<210> 118
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 118

ataaactgcc caaaaggc

18
Synthetic

18
Synthetic

18
Synthetic

18
Synthetic

18
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<210> 119
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 119
ataaactgcg caaaaggc
<210> 120
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 120

ataaactgct caaaaggc

<210> 121
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 121
ataaactgga caaaaggc
<210> 122
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 122
ataaactggc caaaaggc
<210> 123

<211> 18

Synthetic

18
Synthetic

18
Synthetic

18
Synthetic

18
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 123
ataaactggg caaaaggc
<210> 124
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 124
ataaactggt caaaaggc
<210> 125
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 125
ataaactgta caaaaggc
<210> 126
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 126
ataaactgtc caaaaggc
<210> 127
<211> 18

<212> DNA

Synthetic

18
Synthetic

18
Synthetic

18
Synthetic

18
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 127

ataaactgtg caaaaggc

<210> 128

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 128

ataaactgtt caaaaggc

<210> 129

<211> 5

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
peptide

<220><221> MOD_RES

<222> (3)..(3)

<223> Glu or Gln

<220><221> MOD_RES

<222> (4)..(4)

<223> Lys or Arg

<400> 129

Thr Gly Xaa Xaa Pro

1 5

<210> 130

<211> 31

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

. Synthetic

_69_

18

18

oin

Jm

Ql

10-1974036



polypeptide
<400> 130
Met Ala Glu Arg Pro Phe Gln Cys Arg Ile Cys Met Arg Asn Phe Ser
1 5 10 15
Arg Ser Asp Asn Leu Ser Val His Ile Arg Thr His Thr Gly Glu

20 25 30

<210> 131
<211> 28
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 131
Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala GIn Lys Ile
1 5 10 15
Asn Leu Gln Val His Thr Lys Ile His Thr Gly Glu
20 25
<210> 132
<211> 28
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 132
Lys Pro Phe Gln Cys Arg Ile Cys Met Arg Asn Phe Ser Arg Ser Asp

1 5 10 15

Val Leu Ser Glu His Ile Arg Thr His Thr Gly Glu
20 25

<210> 133

<211> 29

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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peptide
<400> 133
Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala Gln Arg Asn
1 5 10 15
His Arg Thr Thr His Thr Lys Ile His Leu Arg Gly Ser
20 25
<210> 134

<211> 31

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 134

Met Ala Glu Arg Pro Phe Gln Cys Arg Ile Cys Met Arg Asn Phe Ser

1 5 10 15

Arg Ser Asp Asn Leu Ser Val His Ile Arg Thr His Thr Gly Glu

20 25 30

<210> 135

<211> 29

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 135
Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala Arg Asn Ala
1 5 10 15
His Arg Ile Asn His Thr Lys Ile His Thr Gly Ser Gln
20 25
<210> 136
<211> 28
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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peptide
<400> 136
Lys Pro Phe Gln Cys Arg Ile Cys Met Arg Asn Phe Ser Arg Ser Asp

1 5 10 15

Asp Thr Ser Glu His Ile Arg Thr His Thr Gly Glu
20 25
<210> 137
<211> 29
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 137
Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala Ala Arg Ser
1 5 10 15
Thr Arg Thr Asn His Thr Lys Ile His Leu Arg Gly Ser
20 25
<210> 138

<211> 31

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 138

Met Ala Glu Arg Pro Phe Gln Cys Arg Ile Cys Met Arg Asn Phe Ser

1 5 10 15

Arg Ser Asp Thr Leu Ser Glu His Ile Arg Thr His Thr Gly Glu

20 25 30

<210> 139

<211> 29

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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peptide

<400> 139
Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala Ala Arg Ser
1 5 10 15
Thr Arg Thr Thr His Thr Lys Ile His Thr Gly Ser Gln
20 25
<210> 140
<211> 28
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 140
Lys Pro Phe Gln Cys Arg Ile Cys Met Arg Asn Phe Ser Arg Ser Asp

1 5 10 15

Ser Leu Ser Lys His Ile Arg Thr His Thr Gly Glu
20 25
<210> 141
<211> 29
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 141
Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala Gln Arg Ser
1 5 10 15
Asn Leu Lys Val His Thr Lys Ile His Leu Arg Gly Ser
20 25
<210> 142

<211> 20

<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 142

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

1 5 10 15

Cys Arg Ile Cys

20

<210> 143

<211> 20

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 143

His Thr Lys Ile His Thr Pro Gly Leu His Arg Pro Lys Pro Phe Gln

1 5 10 15
Cys Arg Ile Cys
20
<210> 144
<211> 21
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 144
His Thr Lys Ile His Met Glu Pro Arg Ala Lys Pro Pro Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 145
<211> 21
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 145
His Thr Lys Ile His Thr Pro Ser His Thr Pro Arg Pro Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 146
<211> 21
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 146
His Thr Lys Ile His Thr Gly Tyr Ser Ile Pro Arg Pro Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys

20

<210> 147
<211> 21
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 147
His Thr Lys Ile His Thr Tyr Pro Arg Pro Ile Ala Ala Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 148
<211> 21
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 148

His Thr Lys Ile His Thr His Pro Arg Ala Pro Ile Pro Lys Pro Phe

1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 149
<211> 21
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 149
His Thr Lys Ile His Thr Pro Asn Arg Arg Pro Ala Pro Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 150
<211> 21
<212> PRT

<213> Artificial Sequence
<220><223>

Description of Artificial Sequence: Synthetic

peptide
<400> 150
His Thr Lys Ile His Thr Ser Pro Arg Leu Pro Ala Pro Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys

20

<210> 151
<211> 21
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 151

His Thr Lys Ile His Thr Cys Pro Arg Pro Pro Thr Arg Lys Pro Phe

1 5 10 15

Gln Cys Arg Ile Cys
20
<210> 152
<211> 21
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 152
His Thr Lys Ile His Thr Ser Ser Pro Arg Ser Asn Ala Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 153
<211> 22
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400

> 153
His Thr Lys Ile His Thr Val Ser Pro Ala Pro Cys Arg Ser Lys Pro
1 5 10 15
Phe Gln Cys Arg Ile Cys
20
<210> 154
<211> 22
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 154

His Thr Lys Ile His Met Pro Asp Arg Pro Ile Ser Thr Cys Lys Pro

1 5 10 15

Phe Gln Cys Arg Ile Cys

20

<210> 155

<211> 20

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 155

His Thr Lys Ile His Thr Pro Arg Pro Pro Ile Pro Lys Pro Phe Gln

1 5 10 15

Cys Arg Ile Cys

20

<210> 156

<211> 21

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 156

His Thr Lys Ile His Thr GIn Pro Arg Gln Ile Pro Pro Lys Pro Phe

1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 157
<211> 21
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 157
His Thr Lys Ile His Thr Pro Asn Arg Cys Pro Pro Thr Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 158
<211> 21
<212> PRT

<213> Artificial Sequence
<220><223>

Description of Artificial Sequence: Synthetic
peptide
<400> 158
His Thr Lys Ile His Thr Tyr Pro Arg Pro Leu Leu Ala Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 159
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 159
His Thr Lys Ile His Thr Pro Leu Cys Gln Arg Pro Met Lys Gln Lys

1 5 10 15

Pro Phe Gln Cys Arg Ile Cys
20

<210> 160

<211> 23

<212> PRT

<213> Artificial Sequence

_79_

S550ol 10-1974036



<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 160
His Thr Lys Ile His Thr Pro Leu Cys Gln Arg Pro Met Lys Gln Lys
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 161
<211> 19
<212> PRT
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 161
His Thr Lys Ile His Thr Gly Leu Pro Lys Pro Lys Pro Phe Gln Cys
1 5 10 15

Arg Ile Cys

<210> 162

<211> 19

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 162

His Thr Lys Ile His Thr Ser Arg Pro Arg Pro Lys Pro Phe Gln Cys

1 5 10 15

Arg Ile Cys

<210> 163

<211> 20
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 163

His Thr Lys Ile His Thr Leu Pro Leu Pro Arg Pro Lys Pro Phe Gln

1 5 10 15

Cys Arg Ile Cys

20

<210> 164

<211> 21

<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
peptide

<400> 164

His Thr Lys Ile His Thr Val Pro Arg Pro Thr Pro Pro Lys Pro Phe

1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 165
<211> 21
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 165
His Thr Lys Ile His Thr Leu Pro Pro Cys Phe Arg Pro Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 166
<211> 21
<212> PRT

<213> Artificial Sequence

<220><223>
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Description of Artificial Sequence: Synthetic
peptide
<400> 166
His Thr Lys Ile His Thr Leu Pro Pro Cys Phe Arg Pro Lys Pro Phe
1 5 10 15
Gln Cys Arg Ile Cys
20
<210> 167
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 167
His Thr Lys Ile His Thr Asn Ala Cys Lys Pro Tyr Arg Thr Pro Lys

1 5 10 15

Pro Phe Gln Cys Arg Ile Cys
20
<210> 168
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 168
His Thr Lys Ile His Thr Leu Ala Pro Arg Pro Tyr Arg Pro Pro Lys
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 169
<211> 23
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 169
His Thr Lys Ile His Thr Gly Ser Pro His Val Arg Ala Asn Ser Gln
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 170
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 170
His Thr Lys Ile His Thr Asp Ala Ala Pro Arg Arg Pro Arg Asp Thr
1 5 10 15

Lys Pro Phe Gln Cys Arg Ile Cys

20
<210> 171
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 171
His Thr Lys Ile His Thr Glu Tyr Cys Thr Arg Pro Phe Arg Pro Pro
1 5 10 15
Lys Pro Phe Gln Cys Arg Ile Cys
20
<210> 172
<211> 25
<212> PRT

<213> Artificial Sequence

_83_

oin

Jm

el

10-1974036



<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 172
His Thr Lys Ile His Thr Pro Asn Pro His Arg Arg Tyr Asp Pro Ser
1 5 10 15
His Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 173
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 173
His Thr Lys Ile His Thr Asn Thr Pro Arg Pro Tyr Arg Leu Arg Pro
1 5 10 15

Pro Lys Pro Phe Gln Cys Arg Ile Cys

20 25
<210> 174
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 174
His Thr Lys Ile His Thr Pro Gly Gly Lys Ser Ser Arg Thr Asp Arg
1 5 10 15
Asn Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 175
<211> 23
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 175
His Thr Lys Ile His Thr Asn Thr Thr Arg Pro Tyr Arg Pro Pro Lys
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 176
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 176
His Thr Lys Ile His Thr Asn Glu Arg Arg Pro Tyr Arg Pro Pro Lys
1 5 10 15

Pro Phe Gln Cys Arg Ile Cys

20
<210> 177
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 177
His Thr Lys Ile His Thr Gly Ser Leu Arg Pro Tyr Arg Pro Pro Lys
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 178
<211> 23
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 178
His Thr Lys Ile His Thr Gly Glu Ala Arg Pro Tyr Arg Pro Pro Lys
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 179
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 179
His Thr Lys Ile His Thr Ser Ala Thr Thr Thr Tyr Arg Pro Pro Lys
1 5 10 15

Pro Phe Gln Cys Arg Ile Cys

20
<210> 180
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 180
His Thr Lys Ile His Thr Ser Ala Pro Ser Thr Leu Ala Pro Pro Lys
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 181
<211> 23
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 181
His Thr Lys Ile His Thr Pro Thr Thr Thr Leu Leu Arg Pro Pro Lys
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 182
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 182
His Thr Lys Ile His Thr Asn Asp Ser Ala Pro Leu Arg Pro Pro Lys
1 5 10 15

Pro Phe Gln Cys Arg Ile Cys

20
<210> 183
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 183
His Thr Lys Ile His Thr Glu Thr Thr Arg Pro Phe Arg Pro Pro Lys
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 184
<211> 23
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 184
His Thr Lys Ile His Thr Ser Ile Asn Arg Pro Phe Arg Pro Pro Lys
1 5 10 15
Pro Phe Gln Cys Arg Ile Cys
20
<210> 185
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 185
His Thr Lys Ile His Thr Pro Met Pro Lys Gln Ser Tyr Arg Pro Pro
1 5 10 15

Lys Pro Phe Gln Cys Arg Ile Cys

20
<210> 186
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 186
His Thr Lys Ile His Thr Glu Ala Ser Thr Ser Lys Tyr Arg Pro Pro
1 5 10 15
Lys Pro Phe Gln Cys Arg Ile Cys
20
<210> 187
<211> 24
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 187
His Thr Lys Ile His Thr Val Asp Ser Thr Ala Thr Tyr Arg Pro Pro
1 5 10 15
Lys Pro Phe Gln Cys Arg Ile Cys
20
<210> 188
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 188
His Thr Lys Ile His Thr Glu Pro Met Arg Gln Thr Tyr Arg Pro Pro
1 5 10 15

Lys Pro Phe Gln Cys Arg Ile Cys

20
<210> 189
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 189
His Thr Lys Ile His Thr Asp Ser Pro Pro Ser Gln Tyr Arg Pro Pro
1 5 10 15
Lys Pro Phe Gln Cys Arg Ile Cys
20
<210> 190
<211> 24
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 190
His Thr Lys Ile His Thr Pro Gln Ala His His Gly Leu Arg Pro Pro
1 5 10 15
Lys Pro Phe Gln Cys Arg Ile Cys
20
<210> 191
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 191
His Thr Lys Ile His Thr Asn Ser Pro Ala Gln Ser Leu Arg Pro Pro
1 5 10 15

Lys Pro Leu Gln Cys Arg Ile Cys

20
<210> 192
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 192
His Thr Lys Ile His Thr GIn Gly Thr Pro Thr Gln Leu Arg Pro Pro
1 5 10 15
Lys Pro Phe Gln Cys Arg Ile Cys
20
<210> 193
<211> 24
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide

<400> 193
His Thr Lys Ile His Thr Pro Asp Pro Pro Gly Ser Phe Arg Pro Pro
1 5 10 15
Lys Pro Phe Gln Cys Arg Ile Cys
20
<210> 194
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 194
His Thr Lys Ile His Thr Ala Ser Cys Pro Arg Pro Phe Arg Pro Pro
1 5 10 15

Lys Pro Phe Gln Cys Arg Ile Cys

20
<210> 195
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 195
His Thr Lys Ile His Thr Asp Thr Ser Ala Gln Arg Pro Leu Arg Pro
1 5 10 15
Pro Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 196
<211> 25
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 196
His Thr Lys Ile His Thr Gln Gly Asn Gln Ser Gly Tyr Leu Arg Pro
1 5 10 15
Pro Lys Pro Phe GIn Cys Arg Ile Cys
20 25
<210> 197
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 197
His Thr Lys Ile His Thr Pro Pro Gln Ala Ser Asp His Leu Arg Pro

1 5 10 15

Pro Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 198
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 198
His Thr Lys Ile His Thr Pro Ser Trp Pro Phe Ala Thr Leu Arg Pro
1 5 10 15
Pro Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 199
<211> 25
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 199
His Thr Lys Ile His Thr Pro Ser Trp Pro Phe Ala Thr Leu Arg Pro
1 5 10 15
Pro Lys Pro Phe GIn Cys Arg Ile Cys
20 25
<210> 200
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 200
His Thr Lys Ile His Thr Asp Pro Ala Pro Pro Ala Pro Leu Arg Pro

1 5 10 15

Pro Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 201
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 201
His Thr Lys Ile His Thr GIn Thr Asp Arg Ala Pro Thr Leu Arg Pro
1 5 10 15
Pro Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 202
<211> 25
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 202
His Thr Lys Ile His Thr Thr Ser His Ser Arg Pro Thr Leu Arg Pro
1 5 10 15
Pro Lys Pro Phe GIn Cys Arg Ile Cys
20 25
<210> 203
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 203
His Thr Lys Ile His Thr Ala Met Lys Glu Ser Pro Ser Leu Pro Pro

1 5 10 15

Pro Lys Thr Phe Gln Cys Arg Ile Cys
20 25
<210> 204
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 204
His Thr Lys Ile His Thr Gly Asp Arg Thr Gln Leu Arg Phe Arg Pro
1 5 10 15
Pro Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 205
<211> 25
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 205
His Thr Lys Ile His Thr Pro Gly Thr Val Ser Ser Ala Phe Arg Pro
1 5 10 15
Pro Lys Pro Phe GIn Cys Arg Ile Cys
20 25
<210> 206
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 206
His Thr Lys Ile His Thr Asn Ile Pro Lys Ala Ser Pro Phe Arg Pro

1 5 10 15

Pro Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 207
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 207
His Thr Lys Ile His Thr Pro Thr Pro Tyr GIn Asn Ala Phe Arg Pro
1 5 10 15
Pro Lys Pro Phe Gln Cys Arg Ile Cys
20 25
<210> 208
<211> 25
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

peptide
<400> 208
His Thr Lys Ile His Thr Met Pro Asn Arg His Asn Glu Tyr Arg Pro
1 5 10 15
Pro Lys Pro Phe GIn Cys Arg Ile Cys
20 25
<210> 209
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 209
His Thr Lys Ile His Thr Ser Asn Lys Pro Pro Pro Leu Arg Pro Pro

1 5 10 15

Lys Gln Thr Phe Gln Cys Arg Ile Cys
20 25
<210> 210
<211> 25
<212> PRT
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
peptide
<400> 210
His Thr Lys Ile His Thr Ser Asn Lys Pro Pro Pro Leu Arg Pro Pro
1 5 10 15
Lys Gln Thr Phe Gln Cys Arg Ile Cys
20 25
<210> 211
<211> 38
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

polypeptide
<220><221> MOD_RES
<222> (27)..(38)
<223> Any amino acid and this region may encompass 2-12 residues
<400> 211
Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala Arg Asn Ala
1 5 10 15
His Arg Ile Asn His Thr Lys Ile His Thr Xaa Xaa Xaa Xaa Xaa Xaa

20 25 30
Xaa Xaa Xaa Xaa Xaa Xaa
35

<210> 212
<211> 38
<212> PRT

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<220><221> MOD_RES

<222> (27)..(38)

<223> Any amino acid and this region may encompass 2-12 residues

<400> 212

Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala Ala Arg Ser

1 5 10 15

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

20 25 30
Xaa Xaa Xaa Xaa Xaa Xaa

35

<210> 213
<211> 37
<212> PRT

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
polypeptide

<220><221> MOD_RES

<222> (27)..(33)

<223> Any amino acid and this region may encompass 5-7 residues

<220><221> MOD_RES

<222> (34)..(34)

<223> Phe, Leu, or Tyr

<400> 213

Lys Pro Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala GIn Lys Ile

1 5 10 15

Asn Leu Gln Val His Thr Lys Ile His Thr Xaa Xaa Xaa Xaa Xaa Xaa

20 25 30
Xaa Xaa Arg Pro Pro

35
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