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0.5, 2.5 T+ 6.0 mpk® FC5-Fc-Dal Hi= Fc-Dal9 @ %9 37/ IVE Fodt. dolH+e #ld 7a 2 7b
oA AAE A7kl % Al b EAOPE) HAERA E= Y 7e D TdolAE FA ol & WA omA A4

wgg YAl Aok FAF g
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1. 4]

Belol AEE sk Zol, fof "Bl m EelPE ' E oole] A ofv|wit Ei u-HA ofu]iit
o) FgA= ov g}

gof "oju A e dEbd (Ala e A); oFEV|W (Arg EE= R of2=3E# ] (Asn EE N); ol =T 2 EAL (Asp
= D) AlZHRD (Cys == ) FEY (Gln e Q) %—Er%“i (Glu ®== E); =94l (Gly =& G); 3l
2Ed (His =¥ H); o]&fFAl (Ile =& 1); 741 (Leu =¥ L); g4l (Lys =& K); HIELY (Met E+&
0; Ylﬂ‘é%a]r” (Phe = F); ZE9 (Pro =+ P); Ald (Ser = S); EdLd (Thr == 1), EHER
(Trp 2= 1); B2 (Tyr T2 ¥); 2 9 (Val F2= VS Faach v-d5H49] ofnitlo] £ 2 uh

o] W4 1ﬂ°ﬂ &y, w274, ene =29y srAY 2 F3(Ellman 5 Meth. Enzym. 202:301-336
(1991))l 71&d AEH £ ﬂr—% obu| =k ZH7] FAMAE 2 3] vl-HAdow EAsHE ol %
712 ABAs7] 98ke], =d (Noren) 5 Science 244:182 (1989) @ 4+7] Ellman 59 "ol Abg=E 4 gt}
S

73], o]E WPHe A9} tRNAS lﬁﬂgi4ﬂdb°WP%F&ﬂiﬂﬁdgi%dﬂl =, RNA
o] A& HAF F AGS gt} v-dF A ofn|Abe] mQl2 S T Hofoll FAE FE = 5}5“3
ALEsle] AAFHE 4 k. B ARgE whe} o], go "FA oln| et e = A2 A3SH(net zero charge)

o H-AlZ B AShE b oblwAb (e M, F, W, S, ¥, N, @, O
opulite 254 AEAE L AANA 548 Feld & Ak, vl ASH wish
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A, dE BW, okt Ade] ¥l T osle] FelHEs e Al U ez
s, ol BWEE muole AR oblwmat 4GS juldith @ FAdolN, YA A
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12k FRAA ZEE obvle U] 7284 W Weko] ZEFE =] olu| ik Aot

Z
El
el AbgH npe Zo], go] "AdH(linked)", "F3He(fused)" EE "§
% Hc]—
d)

m

lo &

3 (fusion)"o] AamsH oz A}
ol fJeMe & o] 94 &

AEES 97 QEL’\]HE ojmgtt}, E{do Algw whe} o], go] "FHAHoRE {3t ](Covalently fuse

H
Atk o5 ol A RFAM EE ARY PUL TFE oW

pud

= 2
g FdolA, A5 %%75.3 &3 1:]r THAZe ¢ Fu= Prl= Aol shEhA EgAeld W
Ho(o: slERoldTAd TMuAFAE AFEhH o] @3l Eokel TX ] vt §3FE IES Eg FHAS
2 FHAE F k. B AREE vke} o], 8o] "fdAoR §FE (genetically fused)", "FHAH SR
AAH (genetically linked)" =& "4 §@&"2 25 vild ZYHPEE == dHS Ado3ete @l £
YFEd s F20] 14 Bde T, 15 M FEHE 24E T8 E ol WA, ZEHE ®
= oo el F-AF, THF AY e S vt

7] A S Bd I - AEY Tds doin). s 14 3L Zddd EAgd, =
= olAte] i #E =] (0RFs)o] &= o] Ha ORFse] A3 #&= Ty s FAsts Ho=z, A3
Hoh 71 ORFE S, mahA, AdE AxHE 3 e 28 ORFs (FHEo] £ 342 18
AFE A g2)ol g3l dEslEe ZEME = ASdte ooy dd dus sk °dd ZEEE
ojtk. o] A9dl, T FFPEH == F o ZEHHE HE 23 olFAN wAE F5I] st A
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[0054]

[0055]

[0056]

[0057]

[0058]
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S550dl 10-2104686

o Ag® mpol o], o] "Fe F9"S YolEB AAFEZEYY Fe FIo| AsdtE, & 29 F T
Zkzke] Fe Z=wQl (= Fe 2H71)9] o]dhAld Aftol o3 FAEE viet 22 ZRE =9 FRo2A Hogd
Aolth. Ho]E|H Fe 4o FFolFAdela, F /Mo ZHEE AE e}, gxFoz, Edd AL
upe} e gof "frHoz-FIE Fec 99" T "FU- Fc FYG" (scFc d)&, & &9, "5 53F
A A|20110243966 5l 7] whe} 22 @ ZEHEE A (5, Y AFH FH AR dxstE) v f3d
o AAHE Fe =d (EE Fe @7DE 4% 4 olFAAd Fe 99< oustt. & Fdool A, scFe 9

o] AL EE Ao, A% B BEB o4 z7]e] sl 17}l

=2
>~
=
oo
jur]
I

, &0 "Fe E=H1"e 5kl (papain) ek ¥-9o] wtE A 914 (hinge) DAl Al
o] A1 #7)E 1142 aeste], IgGoll A 7] 216), A C-EeeA] v @ W
< oujgtt. wEbA, 3 Fe E=vle Aolx 1A E=d¢l, CH2 W<l 2 CH3 =9
H vk} o], §of "Fc G dlolE|H A Fe FS W2 oA Fe E
e = Mo e @ A Fo FHOZA AXHJEA Ftol)S ongirt.

, 8ol "Fc EHQl BE" = "Fe Z7]"E Fe B9l EE Fe B=H1ORRE frf
=) it 54 FolA, Fe A7) A (o A }

o], CH2 =wel, CH3 Xwel, CH4 =wQl

TF&HANA, Fc &71E &g Fe EHd
ol A, Fe 27]%& CH3 &= o]
ol A, Fe 7% CH3 =
=

v
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ol A, Fe 7]& CH3

19 =
BEY) 9 CH3 E=Yel (EE 19

N el
oo et ru E oo
2

HE = & (scFe BAHRA EE 7 ZYUHEE 24 ofA

3
Solgom APe Aty mastl MaA T BIAT FASHE F RAS ouav. Sold Age
Bl HE WA e 828 ANEA AWHAEL 2E wSold AR TR we o] mAHgol:, @

& A BE §F¢ 590z Ak BHoR, A AsS Kk 100 M B o0, wo ud sl

10 M 2o 52 Aol SolAolzt JANG. A weh, v-Sold dge A3 248 WS gorN 5
ol Aftel AdAoz FFglol #aAd F Slvh. £ FE, Sohe] o] &=, Ajfel &= AR, Ad
Al (el @A R, - AR S sk T3 2 HEY A 2] TAH VES AFgste] S#Tbel

o8l #HsE 5 Aok
@ FaalolA, ¥ wwe] Fo @7)E Aol FEA (Fekn) 4% EUZA 2elol o
@ Aow e Ropd] BAW Fo Bate] Holw FES ETFWTH Fekn AT FHEUE
Fekn 8A0] 918 ¥4 B4 £4% @71 Fokn 5840 o8l Holsoz Aga 4 i w4 ®= a9 ¥

wolt}.

2 ol FeRn A% FHEUE AR 16, 1g69) Fc @A 9 FcRn F8A2] A3 A3 J9S 338t v
DS Xe FeRn F8A 0l o8] Soldoz ZAjd 4 e #A4E X, b FddeA, & wiyo
Ajf #2ke] Fe 271 ®uQl B 992 FeRnoll tisl] #HAEAY, FHAske] Aol Ay Adte] gles e
% A9t FeRn F&A0 Ag=EE 1g69 Fe HE o9 X-A AATS TAZ 7&H9 gu
(Burmeister et al. 1994, Nature 372:379). FcRn® Fcd F& HE 798 (CH2 2 CH3 =w|21Y Ao =4

gtth. Fe-FeRn &2 ©@d Ig &2 Uld 25 &A1, Fekn 4% FEvVE HA [g6, 1g69 Fe @ ¥
FcRne] €bddt A% ddS X3ste 1g69] th2 dAS 233, T2 HEF H9E (02 =vde] opv=t &
7] 248, 250-257, 272, 285, 288, 290-291, 308-311, % 314%}, CH3 =wQ19] o}t 7] 385-387, 428,
433-4365 EFeTh. WIS REY EE WYIEEY ¥, e d99] opv| At W H e Z(Kabat et al.
1991, Sequences of Proteins of Immunological Interest, U.S. Department of Public Health, Bethesda, M

e ZAZ 3= BE AL FAxsn),

ME
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[0061]

[0062]

[0063]

[0064]

[0065]
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[0067]

[0068]

S=50ol 10-2104686

1gGS] Fe 39S FeRnoll o8] 2A3tE /HEE Ig6 =& Fe 9oy 19 BES £53817] ¢ste] B9 AA =
AWo|(site directed mutagenesis) e} 22z Ax® W we} AEAZD 5 Ak, A7) HEL FeRnoll o 3t
Ajrs BESIAY AX o MAMske HE5 59 dlol AW ofye}, FeRn HE HF-H2HE A MAS ¥
t. dF & A7 1gGl Fe (Fcy DolA 31719 &l ofn| At 2717} FeRnoll ek Fe AF 23t 23
) 1%%1 4= Qlth: P238A, S239A, K246A, K248A, D249A, M252A, T256A, E258A, T260A, D265A, S267A,
H268A, E269A, D270A, E272A, L274A, N276A, Y278A, D280A, V282A, E283A, H285A, N286A, T289A, K290A,
R292A, E293A, E294A, Q295A, Y296F, N297A, S298A, Y300F, R301A, V303A, V305A, T307A, L309A, Q311A,
D312A, N315A, K317A, E318A, K320A, K322A, S324A, K326A, A327Q, P329A, A330Q, P331A, E333A, K334A,
T335A, S337A, K338A, K340A, Q342A, R344A, E345A, Q347A, R355A, E356A, M358A, T359A, K360A, N361A,
Q362A, Y373A, S375A, D376A, A378Q, E380A, E382A, S383A, N384A, Q386A, E388A, N389A, N390A, Y391F,
K392A, L398A, S400A, D401A, D413A, K414A, R416A, Q418A, Q419A, NA21A, V422A, S424A, E430A, N434A,
T437A, Q438A, K439A, S440A, S444A, B K447A (o]7]4, o & 59, P238A% 238% fX|o A &efdel & X
sty ofAY T EUS YeRdLH.

A7) Edol T 5AHE Zo] Fe A7lo tid M2 #sAS T4 5 vt 5 59, @ o 1%
2 BEyg N-ZzA3 27t AA", N297AE EFEH. o] EdwWole aie FYIAIE
BN ozZH, A&(effector) 7] H/EE WIYAAS AAAY. 7] 7|ed SdWo)Z2HE faE=
AMZe H589 F7F dZA, FeRnoll tigh 2sdS dF Ao okAF e 218 oA 7k 5 k. o]
5 Z71E HEAL F7hE "L(on)" &%, 7AE "QX(off)" £% EE ZUlE "2(on)" £5¢ A "o
Z(off)" HE EFE WdT 4= vl Feknol W3t S7ME FsAS Fods Zom AR EdNel:
T256A, T307A, E380A, 2 N434AZS ¥33t} (Shields et al. 2001, J. Biol. Chem. 276:6591).

Tl A, Fekn A3 FEU= A<D PKNSSMISNIP (M E8IWs: )& EFatar, o= HASLGTQ (M L&)
), HONLSDGK (M <2helwlz: ), HONISDGK (MgeIms: ), HEi= VISSHLGQ (MEeRIMs @ )=RE A
" MEs F7t2 Egets ZE Eolr (W= 53 Al5,739,277%).

Wshd 28 7 9/EE FeRn 23S UEhle B2 O & Fo SdRolA = 19 #

, HY2REd EW o9 (d: #AAddgelEsh), ke 19 dHs sedow Jid
= " (FF 9 Aslam and Dent 1998, Bioconjugation: Protein Coupling Techniques For the
Biomedical Sciences Macmilan Reference, London)o] B3] Hofoll, o& EW, v E3&Y #20120003210%
o Z A=l drt.

& F-EefellA], BBB o] 717} F-#E= Fe 17, v =
ds =¥, AdHer SHadstEs Ve AW,

o T

EE RV
HEE Wzl eEA BEadsA Y. @ deA, 3 54 FHde BnEd N-Sdads 947 AAE

N297A EdWelE et th& F@dlA, Fe A7]l= 2999 $1A49 =
7,863,419 9] 7|=® w9} e 2 ol Al s T299 & %
Zkol Fe 7158 FraA717] SAste] 7] WAIE AL 23] okl
T At

o2 oA, & (Armour, K.L., Clark, M.R., Hadley, A.G. & Williamson L.M. (1999), Eur J Immunol
290 2613-2624)°] 7]&¥ EAWlE 2 A3f BARE =YAE F At

sdwol Wolgn Fesh THEE 1007] Ze] Fe WS AYes Fem AMAow w942 F A

15 A Edvo] ¥ 2, 37 w7 ool 23l dl o] Su A ol4ke] A Fe G
@ % 9ld. Hgol, B el AAgel Fe 27 % sl Sdwold 4 A, T Fe e A =
ArolE A @AY, 15 wEs} Aold Sdwelw Edvold 4 gl

71 W 4 o
(mimetics), o1& B9, Fc ©¥e] FE= wubd] = FeRn 23 SEV ] e =
deoA, FE = EAE 34 faEgels AREste] e 318HA glolBely] 23S Fa SlEvh(H
Z of: McCafferty et al. 1990, Nature 348:552, Kang et al. 1991, Proc. Natl. Acad. Sci. US
EP 0 589 877 B1).

=
o I
3o
g
w
>
ad

o2 fdoolA, E o] Fe 99 (dE W, scfec 99)& FeyR 23] Q3 Aoz oa Eofo FX
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[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

g ofE Fe A7 25H opn| it M do] WstE =S sl o] of
: I A = dee Fall Bokel Fe wdrt T a7k ols
SHA 2 Aolth. B2 o7 WE T o] Fal Zokdll AHo] Atk 5AT oAlA FEdel A, Fe &
28 7l%e (o FeyR Z23H& FA8, 54 &M, Fe 7= 28 7Isol Zodry

P n
N
t
rr
i
2
=
o 8
off

i
i)
re

AE|=2] Fc =Wl T+
Az58H FdE & A, 98 &

CH3 =9l 2 [gG3 EAZHFH fad
Koz, Ighl BAZHEEH Z FiE
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st ZEHE s 98l 2ok 348 VES AHES AxE 4 Qo o
= "AExgH oz AZHE}(recombinantly produced)", & AMZ DNA 7|&S
= 3k A1 T]o] Lo Ht} AAS] AAIFH At

F7 g
dealoll A, & g ZAlE

>
oo

ol
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o

i

ol

10
[
or
re

huj

23 (pharmaceutically acceptable carrier)"+ &4
A A Fostr] S8l AHed 4 A ey 2A4E
o] "Ag|stx o7 &85 +=(physiologically acceptabl
FArN Al fralshAl 2, kAT 2AdE oo e AEH

welo] ALGH vhoh o], o] "ehASHHOR F g
% J

el gl

30
Jﬂ f
BN
o
2
o
2
>
]
Y
o
ML
tlo
oo o [

% Lo

i
rlr
ot
ol
i
o
O ox (8 lo ¥
oA =
=
i)
re
o
=
>
ofo
i,
=
1o,
e
o,

fmofoh
CoE
ofr

:Iol:t

B

; A o T+
. B dye kAt 2 Ed 2FE 4 e o "HUF RE"e] Bl okl A A, odE
=W, 2y Hx=z2 ¥3dF E3I  (Genaro, ed., 1985, Remington's Pharmaceutical Sciences, Mack
Publishing Co., Easton, Pa.)ol 7]&%o] 3t}

ol ARgE mheh o], "fAR" S AR WSS doT)ld FEd Folvt
welell AR whe gho], gof "EzEolwu A (proteinopathy) "= o] FolZb M S4E Ztw A AR

II. BBB o] & (BBB Transmigrating antibodies)

st FE A, BBB o)A 7|7} mla EE A7,943,120%.9] 7]|EHo] Yrt. 4B SW, 3 T3], BBB ©]
A A7) = B3] A7,943,12950] AAE vlel e HAFgoIHE: 58 (FCh), ML HT: 86 (FC44) 2
AEgeIHT: 87 (FC7)R o]|Fojxd FozRE AdE Mo AAE obn=t HdE& Egsitl, 3 Fd o
A, BBB o] 7| FC5 zbrlelth. FCoe 7hAzl =258 Fal® 54 A (HCA, 2-4, 2-3 T3 A, Vy,

e mr]l AEA 23 dgg)olnt. i sl ofs) EIF AGEE, 1g6-g9 AL 44 M
= [e}

A 44, 45 R ATH (FHEE dH Rl Glu, Arg R Glye] =A] EAolth. $4HYd 4- A (VHE
FAE) e T4 7P ZRlel EdE A= A9 Gly, Leu B Trpo® 24 AT, o&
1 4-af A VH Z=wi]le] oA S84 wlawA], JhEe = HCA 7h =vldd (V) o) 22 &3l 2 kA
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[0078]

[0079]
[0080]
[0081]
[0082]
[0083]
[0084]
[0085]
[0086]
[0087]
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[0089]
[0090]

[0091]

[0092]
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S550dl 10-2104686

o

T8 54L (RsellA 159 vud o

™

of #Tddte FHoE AAXT. FAAHE Vy EWle E ol
% = =2 < et R, A A3 F
vreEbd T 7 sdAb-E] AxF %%"iﬂﬂ A7 FxolA,
THo R dAstE dud Fxe 23 FREEYH &%
(Desmyter et al., Nature Struct. Biol., 3, 803-811 (1996)).

gk FEojell A, BBB o] A= TMEM30A (C6orf67, CDC50A)el AFHeTh. TMEM30AS] A= oAAA 27)e
%X]ﬂﬁ DAY, =El ekl & &Rl H&%—‘é—% ARES] Alxd & v dE Ud_, TMEM30A H& 19

o o=t MES EFets obmAt A E2 TMEM30A obv|:=it MEE Solfow At FAE Ax
dﬂ% A 5919 ﬂﬂiﬁﬂi#ﬂ'mmwmﬂEﬂﬂoﬁ.ﬁ%QEeéﬁ‘&ﬂﬂ H a8ty 9354
AR = Qv A7) FARRE e glelrelrRE fod A% Fee 2 e Ag BEAdd ALgd
T ATH. TMEM30A o o]zt A o] 7)o AAI= o] glrh:

10 20 30 40 50 60

MAMNYNAKDE VDGGPPCAPG GTAKTRRPDN TAFKQQRLPA WQPILTAGTV LPIFFIIGLI
70 80 90 100 110 120
FIPIGIGIFV TSNNIREIEI DYTGTEPSSP CNKCLSPDVT PCFCTINFTL EKSFEGNVEM
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wowgel Telgess Fal Fop ¢

o A2
H
rir
[
o,
4z

L
2
i
il
i)
=
=
AL
~ r_,
H
ﬂr
=
=
gl
=)
-0,

= L ‘__)
9 EE 0 UHOR WASRANORM 1-2

& o2 o o
O3~

kg o
il
ft
N,
H
rir
R
[m
2
R
2L
N
i)
otk
2
il
1
i)
o
&

EY
2
o
N
Q‘L
=
=)
12
uy
fetl

eI
e
o g

=

E
rr
o
[kl

-

fr

N
-

of

3z
wwe2Ed FAMbs)S) 2 AAE AT SAske] v

o Mol qT o
a
o 1
_o‘l“

0=
n o 2 pd

ﬁd
il

N

1)
=4
%=
MeEE AddgenA WAl WAl ALE 4 A 1Eﬂﬂ1 & e W (obler 5, (1975),
Nature, 256:495)0]4, oz FAld nfeAg R B % 1
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[0103]
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(1997), Nat. Biotech., 15:29; Boder and Wittrup (1997) Nat. Biotechnol. 15:553; Boder %(2000), PNAS,
97:10701; Daugtherty, P. & (2000) J. Immunol. Methods. 243:211) H&= Hlol#ix (& £, Hoogenboom,
HR. (1998), Immunotechnology 4:1; Winter % (1994). Annu. Rev. Immunol. 12:433; Griffiths, AD.
(1998). Curr. Opin. Biotechnol. 9:102) W& &7} 329" 4= o).

Fal| okl Sl e DNA st A b mHQle] ©al] Eoke]l X WS AME3h
= Alatell A HAE A glolB el ERE 3 fHiE ¢ S olEE Aotk dAA W
EP #1368 684 B1Z; 1= 53] #5,969,108%; Hoogenboom 5(2000) Immunol. Today 21:371; Nagy & (2002)
Nat. Med. 8:801; Huie %5 (2001), PNAS, 98:2682; Lui % (2002), J. Mol. Biol. 315:1063 A|A=o] glo
W, ols ZtZFe EYd #Hxg ¥, wE I (o= , Marks % (1992), Bio/Technology 10:779-

E:
AT =

[‘

783)& 2 v PelrHElE AAlety] f1F dEomAM xg 4 AW Azt ohyel, f MEY
(chain shuffling)ell °]&F a1 sby A Aol S 7I=sdit. v F>dA, grE Hasdol= o

2ZYo] ZRFOoRA W2 e RA S tiAlst] flete] AHRE 91 (=, d& £, Hanes, & (1993),
PNAS 95:14130; Hanes and Pluckthun. (1999), Curr. Top. Microbi Immunol. 243:107; He and Taussig.
(1997), Nuc. Acids Res., 25:5132; Hanes et al. (2000), Nat. Biotechnol. 18:1287; Wilson et al.
(2001), PNAS, 98:3750; or Irving et al. (2001) J. Immunol. Methods 248:31).

2AedS AT dAr]A grelBg el QIE 7P A gholB e golth, BRIt T U RTE ]V
Hiele] w3k A" & it golEgEe "Westd diY e - ERH AdagERd & Yt
(Hoogenboom and Winter. (1992). J. Mol. Biol. 227:381; Griffiths et al. (1995) EMBO J. 13:3245; de
Kruif et al. (1995). J. Mol. Biol. 248:97; Barbas et al. (1992), PNAS, 89:4457). & & dol|A], HT}
o & olFAEs ZE it B2 golreElE A7 fte] HYgIEEY Z=rdld EdWelE dod
9t} (Thompson & (1996), J. Mol. Biol. 256:77; Lamminmaki & (1999), J. Mol. Biol. 291:589; Caldwell
and Joyce. (1992), PCR Methods Appl. 2:28; Caldwell and Joyce. (1994), PCR Methods Appl. 3:S136). &%

?EENE

V=

Yo

T 2ded Wl asty WolAlE AEetr] flste] AR 4 k. vhE el Wy RV ALl
g WS, dE EW, 9 okl TAE Tes AMgste AR TRESYH 5% ZEE AMESte] 3A 4
& 2Ae S7HA7I7) Slske] e S v

g2 oA golrggs g T FAE X¥ste shE = glolug ottt oAlY gl = Exbe
Ao dEE F4 b = (), S A 7 ZEkle] fle F4 UMY =EQl, 2 A dEE A4
ZhH E=wWQl (V), 5 F 7P Zujle] gl A M E=uddS EFsith. 2 iy Ay #A o] ALSEE
Ar]A dd-=dl dAE, dF EW, &3 (Hamers-Casterman, et al., Nature 363:446-448 (1993), and

Dumoulin, et al., Protein Science 11:500-515 (2002))¢l] 7]<® uie} #e siAz = Z 7bA &ool (oF
118 WA 1361 oluw=Al Z7])S g3t g2 dA1FH dd =l 3A= Dabs® (Domantis Ltd.,
Cambridge K)EA Eg FAE, g4 VH = VL Evds ¥gstt, & b2 dd =9l A= do] A

(o : o] 1g-NARs)E X &alt}, o] [g-NARs:E 1709 7bdl Z=dlQl (V-NAR) 2 5719 C-HAF EW Tuel (C-
NAR) O] FFolFAE EFs, 74 b Aozt 5 WA 237 7|2 ®aks 217 (DR3 F el JF5d
o FHAE = F (d: gepelA, VgEA AuEE, 4 7 99L A F9-2F =As s, hd

Y= Vi 7hE G99 $8EA A VD EFE A" AS Atolddl 2 Aol= (a) Vgolld dedhs d9

sl vlwAl, VHE Al HE W Bk A5 opv ik, (b) Vigell ok 71 CDR3, 2 (¢) VigellAl CDR1%}:

R wAQl A BA Az Yol vF 53 A

a2 =
6,005,0795 % Zﬂ6, 65,087§°ﬂ 7Ese] glem, o] & EFe B Fx= xIdEG. Wy =vddS 23E)

= A4 @d E=m <l &A= Nanobodies® (Ablynx NV, Ghent, Belgium)E ¥ &3k},

tLo], E dye] ZYRAE =Y Az 83 7 99 MES FES Folst ¥EdeZRY 58 & 9l
g, odE W, 7] =oF uke; Zol, gkt 3t fAR Mde] IR HIEvbEe 7Ee FJHE o &
7bFestth. & 9 FA-dsst A7 (o dAFeR f&e A4S 2 o2 FAE A Be AE
o] IMERa, FAg 7t 99 ML (o VL 2 VH AE)2 Gl wofol]l AAH 7e& AFEste] ol& AN E
ZHH g4 F Q.

g2 FadeA, 2wy LY =] A3 E=Wle, dE &9, V. Ao FAsk oA, stdE =2
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[0105]

[0106]

[0107]

[0108]

[0109]
[0110]
[0111]

[0112]

[0113]

[0114]

S550ol 10-2104686

FadlE, Vg ZuleloR o]FoJZt} (Hamers—Casterman & (1993). Nature, 363:446; Desmyter et al. (1996).

Nat. Struct. Biol. 3: 803; Decanniere et al. (1999). Structure, 7:361; Davies et al. (1996). Protein
Eng., 9:531; Kortt et al. (1995). J. Protein Chem., 14:167).

2 o] ZEFHEE S AR vE, &4 Az, 71dE, Azks, H-R1%F AR e RS A RN
H fEHE 7 EHQl BE (R(E)S X8 4 v, v-Q1zt A, =5 19 ddoly Evle d3) #of
A 7les AMEEte] 259 WAAS TAAT7] fste] WA = dvk. 17 A= B A 4
I BEAS FASAY AdAem fA57] Hete] JNAARAR, B H]-R1ZF AR QIztel A W dde]
geh, H-17F FAZRH FHE FAolnt. A3t A FA] A5, ole (a) WA H-QIZF 7 =SS
A BW o=z oAAlA sHE x4 IFAE AAdEar; (b) st o de H-IF AR AF FY
(complementarity determining regions: CDRs)9] Aojx AF-E A ZAdYa 719 FASt Ee= 7
ol A7F ZH AT 2 B gYgo o] AA7aL; (¢) AA H]-A7F 7HH EWRlE o]AEty], o 158 %
W Z7]el X ghell & AZ-FAF Ao "FZ7](cloaking) "A S ESHEE, UhYe Wl o AHT 4

ATk, A7l W Eo] & (Morrison %, (1984), PNAS. 81: 6851-5; Morrison et al., (1988), Adv. Immunol.
44: 65-92; Verhoeyen et al., (1988), Science 239: 1534-1536; Padlan, (1991), Molec. Immun. 28: 489-
498; Padlan, (1994), Molec. Immun. 31: 169-217); % w®= 53] #5,585,089%, #I5,693,761% 2= A
5,693,762% 0l 7]&E o] glal, o]E BT 1859 Aol B FxE ¥},

Al 3 B odtgo] ZEdE s WA A7) Y8 ALEE S oduk. B AFgE nket
01, %Oi "S- I3 (de-immunization)"E T ME o¥EZ AL ¥ (Fx o W09852976A1,
W00034317A2). ol& 59, VH 2 VL AES BAsla, A3 T AE dyEZE ArA 24 9 (CDRs) 3 @&
H oI EX A= LJrEhH“ Zkzyol v odq o= NE "3 (mapping) "3k, A Wl ttE Fa 77 A
k. T AX AFEX foziy /ANE T A diEXE HFE Ao &4 vz} s dAsaA dier4l
otul At X &S E138H7] flste] A%, ofu|xAb X &ke] 23S EshelE uibAl VH 2 VL Ao W
5 YARIstal, olE AEL2 oo ZFo dis] Agele 2 2w ZEHE =] HAR XY, T4H
o=, 12 WA 2478 wWo] A7t *MEM Alggeh, o ggell, AdE vV E QI ¢ J9E sk gAd
?»ﬂ e 7%41 frd X}b E 713, §& ot dA gAY AxRE A8 AETFE =Y

g A, 2 e ZYFPEHE] AR HE T = &
o3 WAL, thE FdA A, M =W doR, dF 91, FEA ZddY
Wste] ofs WstAIA = qlvk. A7ks} b o] A|x=A], (DRs ZE|d9a <
TIu e AAe] MEage] FARSTEH fFHEAT, (DRso] ol 1E
g ToRFE IAZEEH fFYE Ao EOMD} g 7h =ERle] g AfE
ekl =y 7P ggozRE9] ¢hAd (DRsE EE (DRsS A do+= 9l
19l #4dS FAT Havt e WNES HA Zd%% 4o+ Ids & Ao
5,693,7615 R A15,693,7625.0 AAE Aol H|Fo], IR WALGe] A VA Fqd A FHAE T
53t7] ekl BAA A¥Ee A AY, AdEe Alge] o] ofs dal Eoke] s@vbe]l AdE oA
Z o] Fojd o).

Fest ¥ wdel EeEER X9 5 Qb dAA DEMA AF @71elth. Fise] opvliat Agie] a7]d
CREEIDEE

EVQLQASGGGLVQAGGSLRLSCAASGFKITHYTM

lo
ot
2

GWFRQAPGKEREFVSRITWGGDNTFYSNSVKGRF
TISRDNAKNTVYLQMNSLKPEDTADYYCAAGSTS

TATPLRV---DYWGKGTQVTVSS

wyo] FelWEsE Qolm Aol shie] YA PESE TP, & FAANA, F A o gel IA A
we] EoHE e FeAEse] AR, e FAdely, ¥ wye) FelREEE 3, 4, 5
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

7,8, 9 = 10709 BA FE=E LRI

el g A =s AAE A6 i EATE & AU, Az ZPE = AAE $1Ael o

(—i—, B A=) Mol ALl x3] W 4 rh) EAE = Ak, oE EW, 3 FHdelA, 2 4y
o] J7 e =e FEHE =] AAE Xl 1 WA 103] (22d) jHdn. gE Fddda, €A fEH=
= ZYRY=Y AAE 9ol 2, 3, 4, 5, 6, 7, 8, 9 £ 103 E=AF )
g ¥7 JHEE g Aol EA4T 5 vk & FFeelA, 2 2ol ¥ JEHEs oF 5 A
of 757 ofm| Ak Aolm At vhE FadelA, o] g fE=s of 5 A oF 5070 ofwweAt A
olg FAGT. e FEdelA], & I FA FE=s oF 10 WA oF 4070 ofv| At Aolm EAG. Tt
2 Fddela, £ wye] A FE = oF 15 WA oF 357 opn| At Aol EAdt). o Fddea, 2
el HA HEI=E oF 156 A oF 2070 ofvieAt o2 EAgct. thE FHAo A, B I ¥ HE=
= oF 157 ofw|:Ab Zol2 EAJS).

ol

A A= 150 34 BETNA EE NS FEVF HES oz %i‘oﬂ/ﬂ Hids] ARgHETE (3
|: Anderson, J.C., et al. Journal of Biological Englneerlng 2010, 4:1 2

A EsH4 I EE A A parts registry web site).

2

A FE = d& dA, dal EoF dA" &9 AF o= scFv EA (Freund et al. FEBS 1993.
320:97); @ ) WYZ=EY A (Shu et al. 1993. PNAS.USA 90:7995); w®Yujt] (Hu et al. 1996
Cancer Res 56:3055); CH2 =w¢l A4 & (Mueller, B.M., et al. 1990 PNAS USA. 87:5702); ©<d 3} °]F
Eo]# & (Schlereth et al. 2005 Cancer Res. 65:2882); A% IgG-AF o]FE0]% A (Marvin, J.S. et
al.2005 Acta Pharmacol Sin 26:649 2 1 <o) <188%" HF=ZFE3, U Michaelson, J.S., et al. 2009
MAbs.1:128%} Orcutt K.D. et al. 2010 Protein Eng Des Sel. 23:221); scFv &% ©@™& (deGraaf et al.
2002 British Journal of Cancer 86:811); w¥d-vbdA grAd HA 7B (Remy, I. et al. 2007
BioTechiques 42:137)°] lojAe] &%= E3H3ic},

2 dAH g7 A oE 3y AR~ (49! PCT/US1L/669479) 7<% vt} 7Z2-e)7F 2 A3 Ealo A&
AE AL EIIT)

A FE=E 25 A%Es ZYPE=Y N B ¢ 9 (B o] & 25)d A3E 5 9t

Aol He A3t = Aoy WElo] whel, o}k 9FE Jlar(drug cargoes), A& &9, okA|stH A AA
T, oA AITA &4 ™77 2 dde A% 24, dE EW, ¥ U9 mEE BBB oA RHE =
e, dE EW, TMEM30AE %A= v A3 w45 AU AMEste] 43 oz ddd + vk, 2ol
AbE-E vkel o], gof "okA|StA &g UM R "R A SgtEe A3 e gl adE AssAY &
stAZ1Edl 88 9ol 7] e FFES U Blojtt. & 5W, AW A3, dF EW, ¢35
W (Alzheimer 's d1sease) 971 (Parkinson's disease), AW EH (Huntington's disease), THFHFAE =
st (ALS, FAIEHY), §54 1, Add A 2 ohd AsksS 233 A3k ke FoSo] 1A #
T AUt

AAAL SRASHE T BAE ABFAA OGH), ¥ fd AAFFAA GND, B AFFF%

(CNTF), 21780l MEF AHQAJAA (GNF) R JAEd-FAF A1 (I6F)E EF3heh. wgh, x=3h4 A
g5 zke Aow AAHAL & e A g AgH F e 08 dFES, oM AEHE AL of
UAR, =4 P, wEJHE Y, et21, &9 AFEEU, dd244E s (VIP), Zep-opbn] m-FE 2
(GABA), =3Hl, ZHAIZEZIW (CCK), =24, <dAZY 9 HEEEZY %% 22 (TRDS X3, w=
FE=olt). F71e] gAY A BmAE, dE EWH, oA AEE AL oy, 7HA, w2l Fo £F W
HE Fofl, HE 2 Hend, 719 2 QA G, §4 e v S5 (d: dAAF) 2 AR e o}
b, AalstA W, olE EW, B, 55, AAEEFT B T HolE X, old A Folel A&
2 4 & &% RNAs(small-interfering RNA)E X351H3H, Alo|EZL, E<hebsiAl, A, ZEwEdLEHE
2 oA f1xE 2FE 4 QT

g FEdol A, kA &4 )= TMEM30AC] ZARHA &+ &9 A3 FHE . EF FEHGN A,
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&3l AsTbsetA AAE Aol sk scFyv EAHE 2t

3 FEdolA, B owhgo] ofxetd A v Yake B4 A EE FAZRE Q] Hojk el (RS FE
gttt o2 pddolA, 2 el oA A B4 e dike A4S UdAEHE FARTEH Holm F )
o] (DRs& Xgetct. of2 FdoolA], 2 wgo] ofAehd &4 27w date A4S dA s FAZYEH
Aol Al el (DRse EFsTh. thE FdoolA], & wye] ofAshy g 7]+ dste B4S AASE
FAZFE] Hojr U e (DRES Edsict. thE FdeolA], & o okAsty &4 Wr|e dahe B4
S AAEE FAZRE ] Hojm tAl e (DRse g3l tfE2 FddolA, & wgo) oAty &4 217
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4 e dake 18-S AAEE A Exe $hHdE opwwat MAE s (o o]F5Ho|A, A} &
A 2o 7ol

Aj; F-917F ¥ o] oAty &4 7ol Abgskr] fdE e e ClAlA FdATE FE] okl A H
of vk, & EW, Amel ARE3SH7] 91 FDACl o3 AAl FdE FAE A FAE 27 9 AeE
Atk g FdolA,  oAH  AF} FE - il(anti-Lingo) FARFEH HAEATG (Fx 4
PCT/US2008/000316) .

o2 FejelA, E dw ey okAEA &4 re NEE A A

A 79 (B 129 FH)S X8 # k. AAFHQ Y] FHE, odE EW, vynit, tolnid, o
vy, yxewniy, Fpde]= Dabs, 47} A, <QEZHY(intradiabodies) (d: Jendreyko et al. 2003. J.
Biol. Chem. 278:47813), &% WA (eof: A AllEZ §F @A, Fo F&A9 Holx Rito] g%
) gl oolFEHolA FAE xS vE AE"E FAIE, oAE EW, WF 535 #4,745,055%; EP Al
256,654%.; Faulkner et al., Nature 298:286 (1982); EP #1120,694%.; EP #1125,023%; Morrison, J. Immun.
123:793 (1979); Kohler et al., Proc. Natl. Acad. Sci. USA 77:2197 (1980); Raso et al., Cancer Res.
41:2073 (1981); Morrison et al., Ann. Rev. Immunol. 2:239 (1984); Morrison, Science 229:1202 (1985);
Morrison et al., Proc. Natl. Acad. Sci. USA 81:6851 (1984); EP A|255,694%; EP A]266,663%; 2 WO
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e FAdeA, 2 o] ofA A &4 L
A =rls A dste] A AEEHE 2 (49 2
“ﬂ}—"%iﬂﬂ dAs M E Fshe gl Aotk v g e o
P 296l Aet=s MAAZ 5 Aok dAAS] wkE o
Ankyrin Repeat Proteins) (&, DARPins®, Molecular Partners, Zurich, Switzerland) (#Z% dl: Binz et
al., Nat. Biotechnol., 22: 575-582 (2004)) H= FAI-FH ®vHE ol (5, LRRPs) (3HE o Pancer et
al., Nature, 430: 174-180 (2004))& Eghetth, AF7kA AAE BE Q9 WHE whee] BXP ? = B9l

i)

2 Rojole] 4% WA Ay
A AL A 9y
[e]

HEH o] O 02/20565 2 WO 06/083275 7]&E o] glom, ols Ztzhe Hld zxw ¥},

X
b
%wr. R e R
% P
|

2 oatgo] A Ao AMEE 4 gl oE B-dgIREY AT B9 Src A5A Zdd (4 SH2 Ee
SH3 m=wQl), PDZ Ew<Ql, wlEl-gtelutA]l, nHsHd ZzE oAl < L=

Z= (o AZd S5H)EFE fdd 2F FHE s olg EAERE /3
G ool 71&Ho] vk (3F% o Silverman et al., Nat. Biotechnol., 23(12): 1493-4 (2005); Panni et
al, J. Biol. Chem., 277: 21666-21674 (2002), Schneider et al., Nat. Biotechnol., 17: 170-175 (1999);
Legendre et al., Protein Sci., 11:1506-1518 (2002); Stoop et al., Nat. Biotechnol., 21: 1063-1068
(2003); and Vita et al., PNAS, 92: 6404-6408 (1995)). H T2 ZA3 -9+ EGF-FAF =¥, Kringle-%=1|
o, PAN Z=w|¢l, Gla =1, SRCR =H|¢l, Kunitz/A #H7d EHL JAA] =wd, Kazal-FE] Al ZZEobA]
AANA Z=w, Trefoil (P-FE)) Z=dQl, & L EIFE(von Willebrand) AAF €8 Zw|Ql, olBeHAI-F

kal
m;
g I
o
(o]
N
N
ol
e
9

Ab =9l CUB vel, H=I28d 13 WA, -84 25 A =, 2A(Sushi) =¥, P2 =v
?, EFHAEY [ wvQl, AAIF2ed-fAF ko], -8 99 Le9l, MAM =dQl, & dHEEE Q1)
A =Rl &vpEHY B EH<l, WAP—f% 4 tidstol= i°1 =rQl, F5/8 €8 =mi]l, sE=l mrQl, 2
-9 EGF-frAF THl]l, €2 =wl]l, CTLA-4 =wQl Bt 3 %%01:94 AR SETA FAE e 3] =
e, R 19 FEA ‘;‘/EE% oA = 01?@ wOoRFH AuE A m=vlensE fd 5 v

7Fe] v-Ad S22 8 ZEFE = Avimers® (Avidia, Inc., Mountain View, CA —-#=% =] PCT & Xﬂ Wo
06/055689% 9 H]= 53] FH A|2006/0234299% ), Telobodies® (Biotech Studio, Cambridge, MA), Evibodies
® (Evogenix, Sydney, Australia - % w3 53] #A7,166,697%), 2 Microbodies® (Nascacell
Technologies, Munich, Germany)Z ¥3H3ic},

fi. S8A mE e A% wE

CE el A, Eowwe] RSt B AVlE £EA0 Pe AF PR QEE s 84 A

WA g3E e, g AlolEXl, Ee
of F&A AY HFo] ¥ Wy §F dulHd offF 4 vk, dAAQl AllEZL JEF (dE &
IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10, IL-11, IL-12, IL-13, 2 IL-18), Z=1y =zl
(CSFs) (dl& &9 ZHT CSF (G-CSF), HHTF-tHaAE CSF (GM-CSF), & w35+ A A2 CSF (M-CSF)), &
S AFQIAL (TNF) b 9 e}, AZ5A T HZ 3 & 4 (CTLA-4), 2 QAR (d: JEAE-a, B, T
y (M= 53] A4,925,793% 2 A14,929,554%))& F 3}

APl EX F&AlE 4 HtE-5ol3 &3t W B4 AlE 2 o] Foxivh. AFR] Al EX FEA =
GM-CSF, IL-3 (W= 53] A|5,639,605%), IL-4 (M= 53] #15,599,905%), IL-5 (W= 53] A5,453,491%),
IL10 4~&A|, IFNy (EP0240975), 2 <=&A2] INF L& (o]: TNFa (o2 & TNFR-1 (EP 417,563), TNFR-2
(EP 417,014) HE 54 WEl &4 s AS5S £3
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SS=50dl 10-2104686

b. ¥ W

2 A AR AR AeAed £ deS s w2 dadeltt. wEy 39 8 (leukocyte

homing receptors) Sl AE H-2 2, H= 9] 84 A BEE e g 5 o] fowd

o] &3 wuid=z x3rd 5 gtk W T 37 FEAE 94T T W AE 2 el TdEE, AL
( kil L

2

AR
714 el e 23S vivisks B-1 dElE (dE & Al
E FEA 24 (CAs)E Zjste p2-del 19 (dF &9 LFA-1, LPAN-1, CR3, B (R4S g}, or]2<l
CAM<Z ICAM-1, ICAM-2, VCAM-1, %! MACAM-1& ¥x3heit}. vh2 CAMS E-A¥d, [-Ad9" 39l p xst

F AMY g A5 TFA),

c. AR

d. 2=+

o o] g3 duldel A okEshA g A7) EA ARESH] 9%k ARl A sEES dd, A3 A &
22 (HGH; vl= 53] A]5,834,598%), N-#WE|od A7t A% 528, & 4% 328, 4% 328 U= A=
44 228 (PTH); 33 A= 328 (TSH); B34l Z2ded 2 AEd (v 538 A5,157,021%
0 A16,576,608%); SE AT EEE (FSH); ZAEY, FARA 52 (LH), D8, o 2wl an
ERY; -4 24 detal 9 Zgde; agEERd-RE fgEs; Z22h; gy gE; B &
0 e EYE-o4 EES st

e. 784 B =

S oA, W oo ofAEtA A zvE s E FEA9 A () (o FEAY AXe =
el (ECD) @ Aojx shfe] FAHo2-GFE Fe 9 (5, sche 99)& AFAY. B4 FdAdA, F
|A 9] Ft=-A3t i A3 H9 e TS A = A WolA o AdE FEAZEE K
2 4 9ok g2 FEdeA, 589 e A3 FEe WYE2Ed (Ig) FA9dd Y 84 (d: 7
A T-AE $84, 42 531, nTCR® (Medigene AG, Munich, Germany), A7) 71%% TNF 84 $332 2
82 (o WIAHFAY 7 NFa F8A), AAIAZ-Fel AAFAAA (GDNF) 84 1F (o GFR
ad), -2 A3 F&A (GPCR) FHAL ] &4, 24 7|vA (TK) F&A FHHL ] +=&4,
=-2gd (Ligand-Gated; LG) o sidele] &4, AR F&A Foadee] #&A, IL-1/5-fAF 7§

A(TR) sl e], 8 Afo| 27 584 oo™ ool Fouys Aua FeAzye fea,

b TGN, s FEA-AF PR AF B9 e SvQe $A £ 3A oA s AgH
= oAnERRy fd9 F Adn. oE 59, dnss wdgay HAajdele] S84, T 784 4
Audele] £8A, ¢-2Ud A £ PR) FARLLe] £8A, B2 A (10 584 3o
o 8, URE-FEA 16 FHANRY FEA, AR £ FHAADe FEA, [L1/E-FA 5
AR 39, 2 AlED #84] FodUez ool ToRTE Aad #8418 28T & Ak
@ A TRl rEe] FEA-AY BEel A el W e pusiEe] Sahs dE (o

N

2

2 59, (D40L) ZE-E S E),
A% oA e a5 84 (e 19 84 2 £ gzts 23 BR)o] B wgo] g3 glde ¥

shd = Ak, dAIA AARIAE "3 IR (VEGR) B 1] o] AFE (W= 53] #15.194.596%);
aFGF 2! bFGFE X3k, Aol AdAxl (FGF); AWUEF A2 (ANF); 2+ 4748204+ (HGFs; ml= 53]
A5,227,158% 2 A6,099,841%), AAFLEAA, A5 W, F-FA AEGYAA (BINF), AAWAHEL 2
AAGEANA BFHE (o GDNF, WE™, olZHW, & FH2Ae), FRERZHA-3, -4, -5, =i -6 (N[-3, NI-
4, NI-5, & NT-6), E&= AAAAdAz (o NGF-B  Haxa-f2d AdAd=x (PDGF) (P55
A)4.889.919% , Al4.845.0755, A|5,910,574%, 2 A|5,877,01635); FAAS AAz (IGF), & =
TGF-<3} 2 TGF-#lEl (WO 90/14359), 34 wad (BWP)S &3 ZHx A AEd-FAF AFAA-1 2
1T (IGF-1 2 IGF-1I; m=r 53] #6,403,764% = #6,506,874%); olgdE €l (EP0); EEH o]
(TPO; =7]-MEQJAR  (SCF), EFHEo|JE (TPO, c-Mpl =), H Wnt ZHE= (1= 53 A
6,159,462%5 )& Egsit},
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gl
-4
2
2
>
—r
X
o,
ox
{0
i)

= il kA gd U7 dEoRE AR (dF EW, ¥A HE=E B o
ok, 3 T A, oFAEHY FA 7)ol BlY o]do](tandem array)E Fc 9%, Z=H¢l
TE N-goe] B HE|=S =) ZFrlssA a9,

[t

ally

2L

N

— 0
lo

P

=)
U}

FEEtA g e uigk g 1y, A4 9 AZHe & WHo] B fofoll Z FAH Q). dF
EW, & (Wu A M, Senter P D, Arming antibodies: prospects and challenges for immunoconjugates, Nat.

Biotechnol. 2005 September; 23(9):1137-46 and Trail P A, King H D, Dubowchik G M, Monoclonal antibody
drug 1immunoconjugates for targeted treatment of cancer, Cancer Immunol Immunother. 2003 May;
52(5):328-37; Saito G, Swanson J A, Lee K D. Drug delivery strategy utilizing conjugation via
reversible disulfide linkages: role and site of cellular reducing activities, Adv Drug Deliv Rev. 2003
Feb. 10; 55(2):199-215)% #=x3a}e}.

T, 2o e oA 24 shghEol Fobd YESE, v Ee o A AHEolsh 23E o

Aed & Ak, A7) 2AHEY A

N
o
i)
o
e
M
o
-3
of
>
i)
2
s
S
2%
Y

odE 5%, Sugano et al.,
Antibody Targeting of Doxorubicin-loaded Liposomes Suppresses the Growth and Metastatic Spread of
Established Human Lung Tumor Xenografts in Severe Combined Immunodeficient Mice Cancer Research 60,
6942-6949, Dec. 15, 2000 and Martin et al., Nanomaterials in Analytical Chemistry, Analytical
Chemistry News & Features, May 1, 1998; pp. 322 A-327 A).

B2 oy e 2% EYPdsrt A28 de A A8717F Aol ok g Aol oFH
B2, dE EY, OE rE ZRedas 4% s BE e sd R 3 FddeA, dd £4
(linking molecule)= S5¥F F-flolA MEA o] dAstE 3&ste 348ty AdS vt 43 53544
Aol Fal Hokell & Ao dal, HAdTtol= A, 4 Bobdd A, FEQHEAY AF, HAE oAl B9
A%, Axs=n deolvi= 1§ Ateld] YW Eledd2 AT, L olzeehd Bebgy AT x3
@b, b vhAgeE, A2 BAs dasels A% wi HedHz AFS EReT. 2w we, o
4 BAope agAS AT e Sed 1Fe LI 58 v wed ety 25 N-Aaelvd
o zEl2 g N-HEA MUY o 2EZelt}, vgAE TAANA, v HH 1FE €E 1F Aele]

= 7N

Asfel= AGE Bal oldHel FHATD & vk, @ FAoNA, o HAH PAL HE 1FS TN
Agch, Go) Poke A HAE sl
SH" T+ "RSH"ZA YeEld F e, AZ3=

Auiu)
ok

i 4
e e
2
o
>
N

= = : ad 7hedh A4 v Axd 3 Al A
Y OFSs Av R O 5 BAVE Sl e 9o 2ol dd A ° uhe Abskake A9lE
T A0 Al 5 les Absed-dd st A EAelth. Abskshel dele] wiste et Akl
T o dd A dE gastel=g Ffehs Ass I Ad A Axde) nrh e Ahssd
A97E A4 EApel AdE ol she e AR WA Azl F44 AgE 5 A vE 7d
AlA, pHel i wlolfhAlkeol= NS FA AER WFdhe A& EART. plle] gas dEE EY
7 (trafficking), #¢4%, 95 R A2slda 22, & e 5 W¥elshy] el ddan. pis <
EFoME AP 74RFH 5608 TE HadoAE 452 Aetdrt. MR Yad Be dEds %
Ao shed AbgE o ole b R A w9 ow obE, AY, LEREdiHE ERE, EYE,

O

2-otmayY e ElovtEntR Yol A

Z o2 59, Willner et al., (1993), Bioconj. Chem., 4: 521-7; "= E3] A|4,569,789%, #4,631,190%,

A|5,306,809%, W A15,665,358%). v dAA AR A4 A= UPEE MY Phe-lys 2 Val-Lys&
3} (King et al., (2002), J. Med. Chem., 45: 4336-43). A¢ A= F& pH A T o2 Egy

HE AXU F5A ATE Atk (dEEY Pdad). OB JAY B dd BAE E ol W

Aol =e] BAS 9 & oo A i sMed AFRS IdhHsteE EAboltt (King et al., (1999),

Bioconj. Chem., 10: 279-83; WO 98/19705).

—{5}

T

ofr

A T3 Ad EAe &
8 Hd AAd wuge 4= .
gk, FE= 2 o agH2E 2,

Zok-7e TR oA Wzd AES E3Fstl (Dubowchik 5(1999), Pharm. Ther., 83: 67-123; Dubowchik
et al., (1998), Bioorg. Med. Chem. Lett., 8: 3341-52; de Groot et al., (2000), J. Med. Chem., 43:

¢
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3093-102; de Groot et al., (1999)m 42: 5277-83). 7}e1Al B-A¢k 7}53 B9 UFE s Ad LH-AEES
g 2 Hddetd-glalg 33t (Doronina 5(2003), Nat. Biotech., 21(7): 778-84); Dubowchik %(2002),
Bioconjug. Chem., 13: 855-69). TFZ dA|HQ FA-Ad 7}s3 Foe 357, UAE 2 bgE 3o
o3 ¢ ow WEHE §4¢, gHWE g ZHE A (Thimet Oligopeptidase) (TOP)&} &, Egtg=

2elobdlol ols) AADE 4 WA 167) opulwitel gRmAE= AL (o £, Suc-B-Ala-Leu-Ala-Lew)ol
o8 FYsE AES TFIT

4% 59 gueld, 2wyl A% FefEst oESeldeln, dF B, Al ¥4 BE 23 duE
sol AgsE Holw shte] AF I F A2 BA i AL B A2 oNETA] AFTE YolE st
Az A% $9E et B oudel dESeld Y BAE Ho® T A Y $AF 2T & Avh. 54
TN, 2 we] BEEelH AT B Holx F Ao AF R BBB oA Rt

H
=)
o
2

ol
o

wowge] EeEE
oM AsEE e ok

o9
ui
o2
ot
ol
e
e
o

FPU =T Azl FEAT. B PUEe,
@ g

X
(2
<)
e

=
TelgEs BAE gEss A A4S Tdsks A AARd B
A [e)

gt A A, B dge B dyo] Zg3)

Aok, Adeo] WAooz Qlate], thekg ik Ado] ZIHEES] obnwit AEE ssle Aow ol3d
Aolty, ot T wEHHEE 93l 2okl FXEH WHES AFSste] Az 4 Y (d: AR A
’F DNA Aol 98] =& 14 ZERHEE dastele 34 Axd ZEwEdSEHE=9 PR W0l
o)

YA FEHLE -] EAdHO L oAt XS dE el Z=S (dE £, Fo WHolA WV=R)
E=JA717] 98 xE, Zdad AY(in-frame insertion) & W3} (& EW, H3ld 3E)E A= o
Uolth, d& 9, 2% ZFHE DNAE JY7IE DNA o2 Y3l EdWelE g3 seles e8awd
HeHES stolBgEsiA A WHEAZIth. stolHE=st $, DNA M atAdle SYIFEdHE Zgoi &
gk 3 AA A2 drAg 7tes FAEs7] Fste] ARggth. 3 FdEdol A, FHEs, dF 'YW, =g
ol#-7]8F PCR EdWolfto] & Ao ZPE=E doslst ZYFIHULEEE Axsy] 98, Edo A
ofgh vle} 22 WstE WAEA7| 7] Stk

Az AxE S8, ZYREHEE d3sete ZYRIHLHE A4 F4d3s 3d H3|E82, S AYd 943
3 AEY HAF 2 W] Fad 84, EE RNA vlolelx WE S Afde, A4 2 HGS 95 283 a4

8
£ gk M AgAT.

ZYREI=E Ao 3she ks AHe gd ZeEde] WEE AYAZIY. 1 tid, 2d dE s EEREE
= 2 - 54 AEZE FAAAAT. G Bokol FAE AL vlEd, o2 AgHE AL o}
YA wk o oabzd g AAW (Wigler et al. 1978, Cell 14 : 725) @ A7) ¥ (Neumann et al. 1982, EMBO,
J. 1 84S st tdd 533 e A2go] JaAAx 5 2 7led ZTPHE=EE LAY
s A" 5 Ak @ FEdedA, AAAEE EfKEE AE (el CHO, BHK, Cos, Hela AI¥)E x3e &
E Axoltt. EYFPE =T I EZAA LdE = H9o, EYUPE=E S35l DNAE TS ZPE =7}
HHHEE 383 M5 NES 45sted 4 Q). gal Foto] sarke dide] gy E v, s Mg
2 A ZYRE=E FAs] Y8t Az o8] ddES ofalEd Zlojtt. g FEdA, 2 dyge 2o
Bel JA HE=E Eete s ZEPE = A Aot olef &, Als AMde] EEA ¢ A,
ZYFEI = AEE &3AA 5T 5 .

2 0o ZYPuEE w3 FEAS 55 (d HARF, 94, &, HA e DA FAE F vk &
"H A A3 =5 (transgenic animals)"S & FHEAI 15 AxoE yxzdE H o

o

-

A

- H
AL wjol Ao EAE7] wZel, FEEFEH A7E At 914 FAX =
AA1Z1tk (Brinster et al. 1985, Proc. Natl. Acad.Sci. USA 82 : 4438). FAA3 TE Ax HWHol WY
Y BAE Azde FEANS xghsto], ] okl FAE o] At (Wagner et al. 1981, Proc. Natl.
Acad. Sci. USA 78: 6376; McKnight et al. 1983, Cell 34 : 335; Brinster et al. 1983, Nature 306: 332;
Ritchie et al. 1984, Nature 312: 517; Baldassarre et al. 2003, Theriogenology 59 : 831 ; Robl et al.

2003, Theriogenology 59: 107; Malassagne et al. 2003, Xenotransplantation 10 (3): 267).
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ey e E AxFHoR Alxd ZYHREE=Y Lol Al e RS 8l sgste HaE dsE 9
o o=, o|EA ASEE A oy AR, NES dudsie 2o VisH ZEHEET) lac 2z dw3 9
A&zt 2y WEZ AFHo] stojHe= thilgo] AxzE = 9WE] pUR278 (Ruther et al. 1983, EMBO J.
20 1795 XF31; pGEX WEl= SFEES SSEWRLF A (GST) HLE 2te 9iAs ddA7]7] $13] Ab
|2 F dn. olE AL gy 7tgAdela, SFEER-o7E A~ Hloj= digh F&e| olojA, fE 2F
ElE] o] EAlSt &FAIA AEZZHE LolatA AT = vk, WEE AA F 1o AAd &ojg Ho
e (d: PreCission EZH|o}A| (Pharmacia, Peapack, N.J.))Z X3}3lc},
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Joh Hd WE e, o224 AdEE A

3 3 FAR, T2 (% SW, A9Ho2-AHAY o|F Zaw
B), AWM (enhancer), AE AA, 2Fdelz A%, WA 24, 2 A FA ADS TP, 2 Al
Nde 2HE 5 vk v, Bd Aol Ade Qe 53 ARE P44 == 9AFAND 5

k=1
Qe WEY] AHYE T2 rE Alsgo|th. Bd WEE E3 ARFTFE vlolga, Zelowt nlolgis, ojEk
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Ao HES 5837 flete] g WA
e = demtelxl W) E st (
L, HE B Al4,704,362%) . T1EY AMAR DNAE BN AxE FHEL
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o dAIAR & NEFTE, o2 ATEE AL ofuX|yt, D644 E DUXBIL (AFoly2s 2 Wi AXF,
DHFR minus), HELA (R17F A5AF-4), CVI (dso] A% AEF), COS (SV40 T ol ok CVIo FX=Al),
R1610 (=Fely2 3MAE] AfobA3E) BALBC/3T3 (vh$-22 AfobA3E), HAK (B2E A% AX3), SP2/0 (v%
2 F4FE), P3x63-Ag3.653 (M2 F42F), BFA-1c1BPT (& W3 AIE), RAJT (27F G 30) 2 293 (A7F Al
e EEsTE. CHO AE7 E3] vlgzlsitt. 3 AEXFE B4 A8 AH] A< ATCC(the American Tissue

Culture Collection)ZHE T I/ FHo2HE o] &7ts3lt).

-

T ARY AE AlE)A
AE (d: Aol =3 FAHSE 5 v, =
FAA

57 AL Al A (e ol
(

A % gk, olsh glstel, BFd VAL W-ERHEE v
SREe W EE MEE 4PN F 98 oA el Pk

A 7)o} Z}o](Escherichia coli) Ei

subtilis)); ¥ ®(Pneumococcus); A4+ (Streptococcus) 2 |EFAF~ AZF A (Haemophi lus
influenzae)®] FAYE XFsTh. AtoA FdHE FFd, ZZPE= %
F7F B w3 oEjsiAl 2 Aoltt. ZEPHEE dElEHAL, AA

s},

i
oo
oo
N
olr
U
Me
B
fr
2
X
iluA
o
i
2
o

HIARE oo, g HAEC] w3k AMEE & Ut APFFRmRolAl 2 Al Ao} (Saccharomyces cerevisiae),
e B4 W ale FEES U2 77 34 o)&uts e E Eeta, d vAE T 7MY FdAHoR
ARSETE, AR ALOA 2ol A] HES 93], & EW, ZZF&PE YRp7 (Stinchcomb et al., Nature, 282:39
(1979); Kingsman et al., Gene, 7:141 (1979); Tschemper et al., Gene, 10:157 (1980))¢] &4 Al&%t}.
YA EE on] EYERgA AFEHe e Aoy R FddWoel #Fd digk A9 wAE AlTs)
TRP1 4=k, o1& £, ATCC No. 44076 = PEP4-1S &13tth (Jones, Genetics, 85:12 (1977)). ©]o]
AR &3 ME Axe EHoZA trpl HHY EAle EHER FASY] Aol o FAASRS HESIe

E
o a4l 84S Alestt. v Aok(Pichia) &2 TE &R =570 3 ARGE 5 vk Zd Aol M4

XL

o
Gl
il
=)
(&
fr
M o
i)
o
é
N,
rj(g
Y,
o\
i
>
[m ng
ol
o
P
ls

=
oA F& LA 93 olAfFHA(transgene) = WEAA = AUk (3
5,741,957, Rosen, US 5,304,489, % Meade 5., US 5,849,992). A3t ]
Ak (o FHAIQL e W SEIREID)ZNE] ZRRE U Qe
A st AdS 2

-u3l F=2elE s, DEA

& Ao s Ha A

i
2
it

Algad Axs g deks ZEFEHEE Alesh] 98 tRE T ¢ RS du. 2AG =05l
FfreE Ut AlE wgS A% 7ol Bal Zokddl A Hol da, dE W, cofy=ZE vkgI|dA E=
AL kA Wkl FFR dE wieF, =, dE W, otz violamuol= Ex ARty JMEZA
ol FF A, welaEA s A EAY 29 AE wgs ¥ oo wet aea/EE A9l
weh, FEFPEHE S92, dE 29, 4 A 99 ZEFEHES A4 AR F e 290 Vled
H = o]

A

=

)

st

Gl woke sHvbe 2 Uy #HEste] ARESr] 93 Boh 42 FEHEE &olakA AT & AT
il Fal Fofell # FAFHo] . HEI== W= (Merrifield)e] A
= (J. Am. Chem. Soc., 85:2149 (1964), o]+ E{d F=x=z ¥3dE)& AEsAY,
Tokell & FAE xT &N W (Fx, dF5 E9, Bodanzsky, M., Principles of Peptide Synthesis 2nd
revised ed. (Springer-Verlag, 1988 2 1993), o]& Yo Hx= x3E)E& AHgste] 4T 4 k. o]}
gz, g3 Eorol & FAH A tF HEI= 4 (simultaneous multiple peptide synthesis) (SMPS) 7]%
| AH8E = k. WEgEe Wl o8 AxHe FEHEE U] ofETtolE Hio]SA]AHIZ= 431 A-01 HEHE=
34471 (the Applied Biosystems 431 A-01 Peptide Synthesizer) (Mountain View, Calif.)®} 2 253} 3E
= 4715 AR, 29l . ¥3d 3 (Houghten, Proc. Nat. Acad. Sci., USA 82:5131 (198

o oox

ol i
%

[«
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

S5S0ol 10-2104686

5)el 7lsd 5 FE = FA 7S AMESte] A 4 .

FE == opu| At B oAt SFAE AMSStY], FAE 4 doH, o9 &4 aFS oo weE, JdF
£, 37 FEUIIERYCIE (t-B0C) & v ZFAdWEA] 2R d(FM0C) 1F S Abgste] wsslith
ofr] At B olu Al EEAE AR 7Y (Sigma Chemical Co.; Advanced Chemtec)dtAnt, @&l Hofo] FX

T
i R
A PRES Agdtel gHT

5 ok WA PEE AESel AR MESE o BE AT, 491
| .

Hlzs| 2oyl (MBHA), 4-(SAIHE)-HdotAEcimrd 9L 4-(3|=FA W) ASA WD -TZ2] (2E #-1%
gujddAl) (Vang $£4)& T3t A0, B Bo Ixz 3" 3 (De Grado and Kaiser, J. Org.

Chem. 47:3258 (1982))°l 7|&® ule} ol

A7 % e,

n:°"

PlE 5 Qe pUEZNzAE 94 FEA (54 FA)d 32

VII. 23 B2 AA|

Aot FHEHY, & Uy ZYFEHEE, dF EW, AN EE AW, Askd Zy a=etETe s, HPLC 4
A 2 A AV Es T XS IE Fory BFE WY (X dwkdo=m ~F2~(Scopes), @A AA
(Springer-Verlag, N.Y., (1982))e uwig} AAT 4= Qrt. A2o] A E FE|=v F3 94 14d5 dA 2=
nfegd (RP-HPLO)9F 22 WY e HEHEO F7] e M3E 7oz 3 g e WS AFE35hd
AAE = drk. d=o], AAE FAEHEE olf ¥ ohvxAt B4 AEFRANY 2 b2 & 3" UHE
S AMESte] EAEAE 4 Q).

AdH oz AAE gdL 5 ok 90 A 95% FsAdel e Aol kATH &EE HE uiEAskar, 938

r

of ZYFE|=o] Al R At Fof Whgel & g Eo] A, el Eoke] @kl o &ols
.l

thdAtell Folshr] 913k x4
e dzgtehs rEEE

=) e oA AREE AL oIAW, Aw), THW, B, g, AN, v, Fue] 2 4T 4=

g wgach A Qoo Aeld Aol o8, B BW, FY wE BEA T o9, Y3 = o

% goly (a: T AW, A% L 9% A% $)S FG Fol o) FI & Qu, o FRIH 24

AASE A Fel@ = ek, Fole A4 wE FRA £ ok,

54 4 A, ¥ 7 FAE EEE, Q99 AGF AR 8 FFUAAZ A3 B oage) o
7

W =
A4 2HES =47
of

SR ] Felsh ma, % 59, §97] ®E PR 9 ololwEs AAlskel Agel gl ola) Agd
F o

E P A, A= AojwE A 2" (controlled release system) &2 A= = v}, 3 F& oo A,
BIZ7L A" S v} (3% Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald
et al., Surgety 88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). T T}& F&do A, A
oAE Alzdlo] XRTHA 54, S Ho ZHA AAE F AL EZAN, @A W £ 8 s 8%

T At (#Z, o: Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138
(1984)).

o2 A& Al2=glo] A (Langer)®] HAEANA =¥t} (Science 249:1527-1533 (1990)).

Pae HRARAE, 2 AR A€ JUAT, £, A9, & @ 299, A 54 2 FRE Y
@, BEolwl, MgAslE LhETeln, Mg i gteld.,
B, FAEOE AFF FAGH 2B 9FA (o opHEOlE, ErdolE wi AEdlE EA), A
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[0254]

[0255]

[0256]

[0257]

[0258]

S50l 10-2104686

/\1}\101]
FCs #ahel Wdl, Al % AR FC5 o, Feel(B. coli)olH BRAZIL, FUALA Fromiy 7}
84 BuAe A7) 918l A% 7 (osmotic shock) S AFESel AANRT. 1 Thel, 7184 His B

SE el &Fol2 uLghol] o]olx]  FuEl 2~ 200 dolx] A o e 94 3 9
= ZH-H 5‘_3—5—.] ). 7pde]= Vhhis SDS PAGEZ EAEA Y}t (= 2a-c). FC5-Fc, Fc-FC5 2 FC5-scram-Fe+=
Hoell wha} DG44 CHO AEF-ol A HHAZ T, 95 hFe $H Wﬂﬂé" pE 7.00.2 ZHEs}al,
v H s} ] 5ml HiTrap rProteinA FF column (GE heathcare) “JolA ©WdS x5 slo s (CHO Alx 2
& wd (IDEFH AANT. BE GAd duzde Bsta =4 oE&4 BB /o] dojubr] &5 HX
st7] fste] F9 ol WE49 o s SAEAIT. Afe= B I AAEHY o AAEEd FYHE,
gEt2l, Zehd T NPYE Adlont]d-4-(N-2g o] n| = g Ato] S 2 ik-1-7H5 A o] E (SNCC) o] ¥54
3}sta HAZS Abgste] E& [Uto % 1991 (Uto, I., Ishimatsu, T., Hirayama, H., Ueda, S., Tsuruta, J.
and Kambara, T.(1991) Journal of immunological methods 138(1), 87-94)]¢l 7<% WS Al&3}o] 2 O]-“
WA (FC5, FCo-Fe)ol AAAZItE. AZ%E 77+ E=x o]Zlo] SMCC ol#sA 7twdF 3}shs A1-&31o
ol Al Sfol sl frEl AlzEHQlE T3 P =S -9 tuAddE §85ke -9 Aol AlZH o}
P

FL
il
d
o:

b

T

= A os) AT ThaAR el o]ojA], Zzbel wA|E WA= S-200 oW A FRE AFAsE] Tl
Az g st AAE oo SHES AAAG. Z7he FCb Euﬂﬂ EE FC5-Fc E=Wdle] d4dd FE= &
P27, NPY =5 Zeide H v dgEdyior FAHY. & 12 FC5, FC5-Fc T Fe-FC5 Z=vdd o
Ad RE| =9 Ht 5 e

FC5 gt wAhe] = ofwst: zpzhel FC5 b Aol oieh BBB ool =

stS g EA EA-AFPY. TEL Q7F Fe =Weld N-geoe g (FC5-Fc)

VhhE AHE3te] 3 mpkE H7UW Fo gt oA FC5-Fc B+ Fe-FC52
H = At

st7] sk, A oFF
to g (Fe-FC5) §84% FC5
ELISAo] o]af ofz] Al Aol A
).

1.=090

=ES ©l
£
B
(F 11

S Ao 2 AR e wE S4s] Sisk 1y A oot Awdg ¥
deli 2 AR A% ogRE wHe Aow @ deld ve} o] FisFe @ FeFCse] #7117} FC5 Vhh

3h=
ol A9-Hrh )17F Feol §3&HE A5-ol quiA d ZoRE 458ttt (Holt, L. J., Herring, C.,

Jespers, L. P., and Tomlinson, I. M. (2003) Trends in biotechnology 21(11), 484-490).

FC5 3t &2ke] A @3 E&%: Z4zhe] FCo 3 oo ofgh BBB <ol ois] AW 2] A@h)
BBB I AE F& AREST. A 22 AEateke] rEAdel el Ags &5 A Al=dled a3} of

HE HUIAHE (SV-ARBEC)®] ©5S o]ttt ( Garberg, P., Ball, M., Borg, N., Cecchelli, R.,
Fenart, L., Hurst, R. D., Lindmark, T., Mabondzo, A., Nilsson, J. E., Raub, T. J., Staninirovic,D.,
Terasaki, T.,Oberg, J. 0., and Osterberg, T. (2005) Toxicol In Vitro 19(3), 299-334). AdAV +& =
A HHS E& (Caram-Salas, N., Boileau, E., Farrington, G. K., Garber, E., Brunette, E., Abulrob,
A., and Stanimirovic, D. Methods in molecular biology 763, ed. 2010, 383-401)°l 7|&=¥ AI} Ao HA3}
oh. 9 £k SV-ARBEC AlEZFol gk FC5, FC5-Fe % Fe-FC5oll oisl SA L, A3k = 3o AxHe] 3l
o}

TMEM30A®] thgh FC5 #Ake] Azt g : 2F 29 A% sid2 A= dajd SHE BBB g AM=E, Sv40 34
A3ty YPE BBB W I M ¥(Caram-Salas, N., Boileau, E., Farrington, G. K., Garber, E., Brunette, E.

Abulrob, A., and Stanimirovic, D. Methods in molecular biology 763, ed. 2010, 383-401)& A}&3}ar, <&
Al E1E XA TMEM30AO] ol8] AA]H oz FAZLFAAZ Hek293 A X tal] HEol 3 FALEAHOZE I
. AﬂE?Oﬂ e A% Aol % dacol ANFO] Poul, AN =

el R ghel s IO Sl AR
= o2 el e, Sv40 FE g

i

A

S AAgsith, Wido] g E TMEM30AC] <
o] slAdS AASta, Uk BBB WA

g
ol 11 nlle] AL 2
°F 7o) o ok 2

gk A3k 1700 nM <

|

)

| =
B Ul Z] Al gk FCoFc<]
Age 75 nMe] EC50 #t
AR o

|
o2 st
Hek293 A|Z o] tj A
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[0259]

[0260]

[0261]

[0262]

[0263]

S550dl 10-2104686

ol dig Astrh Ao 1708 o ersirt. oI5 HlolEiz FC5-Fe7h fAZEA 712 54 4§l FC5 Vhh &
ol Mgk ARy Qs glojd AAdAR] SUHE THES Yehlls AR, FC5-Ferk MMEM30AS 2dshs Al
o thal o]z (bidentate) Z¥&dom Agrds AAreh= Aot

TE BEdoA &% 7l FC5 Vhh =wl o]§hA7} RUTE &3l BBBol tigh #4F ZHo2=g Adsts 44
24 7esks EAe] sl oW 9 zte AE Brley] flske], ol #Ate] A4S T8 Rl BTt
Ak, FBE 8Qlo] F afdd ¥ = F Av AR deA e, dE =9, F-EdxAd #§
Al A FsdE Axel ol A7 BBB oS maHow st EAe] Y IAHE JFS
T Aoz Bu¥Ee g} (Yu, Y. J., Zhang, Y., Kenrick, M., Hoyte, K., Luk, W., Lu, Y., Atwal, J.,
Elliott, J. M., Prabhu, S., Watts, R. J., and Dennis, M. S. Science translational medicine 3(84),

84rad4). o] 7del W=, FC5 Vhhel Fc o]&Add g a3t W3 7S 32 BBB 7% A=A 7]
$3he FC5 Vhne) SOl UlERG 9gS F: oz oy webd, 1434 A=/ ddd 24
(7 B4z o8 FCs MeA (valency) & 7HD) 9] E5& AU BuolA] Hrhgeh,

2QE HZEA(Freud's adjuvant)®] FAkel 93] f=¥ 94 gl dis] 719 7+

4 1%L Heo £ 79 FEAA HHEFE mu FEA U 67 oluxiF AEHE

Al AAE 4 gk Auy FA1e del27e BBBE 593 4 gla, 55 dAE PR 3t

Ak, IV FAIR dEtEzlo] mu FE&AE GAEOl mu FEAE AGFoEM, FTFS AT £ U

web, ey FAME @271 BBBE 53 % @ B3 AE 3887 98 A wAd FEAd A4

Axolok gtrh. BBBE &% FC5 3f Aol o3 wizies Eet2x1e] 55 Hrsty] fste, sagjrn= %
ax

% Utﬂo] \ﬂ-]:q_E'7

of
o gist vI7tEH gl

A
2
N
M [

[e} -
EG2-get2x1o) a1, FC5-Fe-dat=71o] tiafjx = Fc—FC5—%ELL 121@.

HE = 4 1}LE e B

AUMUIIY) FAb Ao, 7 BAE WA 948 RE B SH0R B4oln B QA FET S e

BASY) tel TAYN dxEoA HANCY) FAel ofs At ustEn ga 2 £AHE Y
PAE BE Rt qAF00R 47 FAsH #4E £ gom FRu 29 m BF FEAE Aushs A
ﬂ 2ol 10V FAA 552 eAlstelet algseith, 10V Aol ols) Bobe mE Sl 7] FC5-Dal, BG2-

=l
=3

A)
(e}
, FC5-Fc-Dal, Fc-FC5-Dal & Eet271e Add det=2719] 4L
o]om Zyzye) getEyl T4 B2 L A gdetEz] 354 g gwde [V 591 5% s 371y
_‘5 2

th. WA, FC5-Dal o] thx (EG2-Dal®
d#

olo
ol
o

fol
ofr
o rlr
=
=
b
i
Y
_§‘1_ll

A e AR S % AAZF AHAAN S HolEd (&= 5a & b). 7] &5 JAE B8] dol &

2 7.5 mg/kg (mpk)Q) FC5-Dal®] Al &%l Baghs FAsh= Aol FrlEth. =3, dxad AAo] F=d
7.5 mg/kg (mpk) &2 FAFSHAl 33] Fold Folie &5 JA7F yERA] @dth. olF Ho|El= FC57F 84
W FEARA 7sste], BBBE Sl EetEile] HAHR sEEa, @eEile] m 5 8l AgE o
2hdE = JeS YEeta #ls RiHe|, tiEy EG2-Dale T35 AAE UERA &dth. olE dHlolHE X

Vel 8.okx o] Qlt},

o] A5} FC5 FElQl, FC5-Fc B Fc-FC5+= BBB WF Al <] TMEM30AS diall w9 dolst ZAF HsidS ¢
ot (3 1D, 7HAd Hsido] staeju= T35 RHdA Jfde a3 FadaArt A= A

o], FC5-Fc-dal ¥ Fc-FC5-dals RF &5 Al sl A7kt IV FALel o]olA], Fe-FC5-dal> &55
BRI A @2 whHe] (& 6a-d), FC5-Fc-dal (= 7a & 7c)2 &5 Al Ad3s] aso] AT, =3, vl7lE
H tZ27 FeDale AU &%S YehA] &ttt (& 7b & 7d). FC5-Fciz AAo] 27l 0.5 mpkd @ &
Fo| N AL A7F o] BF 744 &% vegdon, A8 0.547 & H4 50% MPES 7}- . FC5-dal
FC5-Fc-dal®] &% Hla Z3}+= 21 mpkSl FC5-dale] @Y £-8o] 0.5 mpkQ] FC5-Fc-Dale}l 5L =52 55
e dERT. FARE GeERle] & vE 7IREe R Sho], FCSFc-Dal 3stielH= Hdox FF
S8l glolA FC5-Dalkth oF 80vl o & &5S YeRdTh. 2.5 mpkd FC5-Fe-Dalo] #12 &#-&
3t oA Aol Thsd B5 AAE ATeted FREANY. stagEz 5 RdolA ##¥ FC5-Fe-Dal, Fe-
FC5-Dal ¥ FC5-Dal®] 74w AESHH AL F 110 29Fd ule} o] FCH-Feol #& X3 ¥ & 559
FLBA Y ATt

rd

Il

=

of

ol
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[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

T3, T35 Al did FAREE 2% tE AAEA FE=E AMEst 4FHT o «dE W, 7] 7
<8 Ay 5YT s 2, FC5 EiE FC5-Fedl 2% 2971 ofn|x=At 3.2 kD HE = Zephde sfaga=
B g T35S AT, gxdgoR, Fe ©Eo d4d Zgde added 55 g43E AT 4 gl
o 10V ZAER diza 2 IV FAF B gigk 9ot 7 Vel a9y o] gtk UIZlEE dize 2 Al &
ZF BEAA 129 5F 83 GalRl ¥ GalR2E ZA¥ste] B35S JAlste 49 ZAghde] &4& 453l
ate], BE EAE AT, IV FAF Fol 55 AS Y (F VD). IVE FARsEE 249, FCG5 &
B2}, FC5 Hi FC5-Feoll 924 Zebd who] 555 AW JAE & gddtt. slagr= 55 nddx 535
& HaA7IEd Zad FC5-Feoll thdt FCoell AZ® Zahde] &5 glojA 238 zto]7F A3t 6 mpke]
@ 88 ZEhd-FC5 (& VD)= 8% MPEE do7] whdol|, FC5-Fc-Gale wd €52 45% MPEE ¢dich.

A EetE (P12) 9] H4W Fodv dEddA B2s festar, 184 Do) mdma AREH AT (Chen,
J.W.; Naylor, D.E.; Wasterlain, C.G. Advances in the pathophysiology of status epilepticus. Acta
Neurol. Scand. Suppl., 2007, 186, 7-15.; Werner, F.M.; Covenas, R. Neuropeptides involved in
schizophrenia, Curr. Top. Neurochem., 2005, 4, 35-49.; Werner, F.M.; Covenas, R. In: Focus on
Neuropeptide Research, Covenas, Mangas and Narvaez, Eds.; Transworld Reasearch Network: Trivandrum,
2007; pp. 299-339; Werner, F.M., Covenas, R. Classical neurotransmiters and neuropeptides involved in
major depression. Int. J. Neurosci., 2010, 120, 455-70). AlZ&A A= (o; Zod 2 FEHAEHE= V)=
PIZ & U202 RE H3E Fostes 3oz FX=o] 9t} (Mazarati 1998a; Mazarati, A M., Hohmann, J.
G., Bacon, A, Liu, H., Sankar, R., Steiner, R. A, Wynick, D., et al. Modulation of hippocampal
excitability and seizures by galanin. The Journal of neuroscience: the official journal of the Society
for Neuroscience, 2000, 20(16), 6276-81.). Mazarati et al. (Mazarati A, Liu H, Soomets U, Sankar R,
Shin D, Katsumori H, Langel U, Wasterlain CG Galanin modulation of seizures and seizure modulation of

=

hippocampal galanin in animal models of status epilepticus. J Neurosci 1998, 18:10070 -10077.). °|&
ATE HE sivt=SE Zdebde] Ado] AaAEAdH A& W AEES vebilith. =3k, A9 3
up gdog Zepdol FAl= S AT 4 v} (Mazarati A, Liu H, Soomets U, Sankar R, Shin D,
Katsumori H, Langel U, Wasterlain CG Galanin modulation of seizures and seizure modulation of
hippocampal galanin in animal models of status epilepticus. J Neurosci 1998, 18:10070-10077.; Mazarati
AM, Halaszi E, Telegdy G Anticonvulsive effects of galanin administered into the central nervous
system upon the picrotoxinkindled seizure syndrome in rats. Brain Res 1992, 589:164-166.).

ey, A AlgE AEE2d FE = BBBE e & flal, 2859 A2 AV|E st e wrlE 2z
=t} (Jain, Kamal and Batra. Trends Biotechnol. Vol 25. ed.: 2007:307-16, Batra, Jain, Wittel, Chauhan
and Colcher. Curr Opin Biotechnol. Vol 13. ed.: 2002:603-8). PTZ RdolA Zalde a5 ©d =9l

A FC5 % FC5-Feol 2% A2% el Addozd B/, F 4aEc] BB F5 AAs: oz
ooz EF3slal, FC5-Fc ZHAlE2 2ol 29 F4 32 TMEM30Ao st dgsl= Aoz Qs AA
Aspyel F7hER, FhM A7) % Fe dEA AeBon dsel WA 9 71 wiE 2t gom
EREECS

PIZ % b Rl A, #Agle Alxle V2 £ A4 sjnk Fapel o9& 5
g R AR ddste] gepde] 19 w5 8l AgE i ANE
ZF wAtel AA sk FARE 2 2AF, Fe, FC5 H3= FC5-Feoll dA4® Zepdo] w2 oA 248 A4S vet
7l 9 2AEE gz o s ARy, Foss 7w 92 w9 dud &

flal wstE iy, EAHE dx2d d7E fd, 73 AnEE dE -6 ve T st sivhl FAE
Fogth: 5 ule HF &Hom WERAL, Gal-Cya B FCo-Galol oo]A, 16 F a4 f=st7] st
50 mpk PTZS] IP FA}.

il
R A
e
i)

BBBE £33l FC5, FC5-Fc & Feol 927 Zelde azs Hrishy] flste], olg BAe Am T 724
7boll FAIE AAGE vke} o]l Al F=ATE. A ATE 98, EH °f Gal-Cya %= FC5-Ga

3] ey FAb (e Ame Fa) Ee T 8% FC5-Fe-Gal %+ Fe-GalE Folgvh. 7t

50 mpk §HOE [P PIZ FAIS B Foga, HES &x¥UdS 308 5 7|23},

=5 FAYS HEYa, T2 A AZE 2 EAE Adzde] e #EATE A Al %f:—iﬁ&
T Wg Zhzbe d§ H4eoh: A 23 A (First myoclonic jerk; FMJ; ol& #, #z2l ¥ o
A 2

He ERoR 3, AL 7oA F (First clonic seizure; FCJ; o= HA whzr T 9 Qtjg]e

o 3
(>
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S=50dl 10-2104686

g4 Ad, A9 Ay 9l " AHukAlel] o3 Hy IS EFo= 3 9 AHS AN &
(Tonic generalized extension; TGE; °o]& A% 89 &4, o 9 Agge] w3 = W] 2 HdAle 119

A AEE EFJo=r 3.

[0270] ZF ZAbe] sfieb Akl i@ dakE dEkdY. S0mpk PIZ] TP A= #

aE A7

el A& ez ASg A} A w2 g, o A
<

1

14
%
ofh

pud

.
o A& AS Ao, PIZ HE BF ANE PERAOR oAt o AW

[0271] 7} A9 A Folo
3 k

rl
)
=
oX,
N WE,
)
=
oX,
LI
N
£
=
>
Ll
19
2
ot
=
27

[0272] Wy ARo] oy AYRRE FF=F 4 Yrt. FC5, Fe TE FC5-Fcol 92438 Zatle staigrnz mdo) A
zc
[e]re)

ok B8 A8 (& IV & V), T3 ¥ Vilas FC-ZEhdo] PTZ

il

o gt B rjFe F5d E4S yEdllth. dxzde
WTARAE HEH 4SS aHRH R 38, PIZ f =
ABHA] HEghr), FCo-ZEhd oA T FC5-Fe-ZEhd o2, FCooll H-2hE= 2 -owt, ZEhd-S BBB
SIAY AT 4= k. FC5-Fcoll A& E Zgdoe] & &% va

Zepdr 4 o ga3dola; 53] Hojx 164 o &%

o

[0273]

=
1

B} pes® FC5-Fc @ Fe-FC5® Fc
Zgn = (EAG2333) (EAG2345) (EAG2304)

AL MWt (B8) 15,375 78,725 78,924 51,896

Y54 (EU/mg) <1 <1 <1 <1
LS Mwt (&%) 16,860 77,530 78,950 97,800

4] SEC ol A] %] =29
=% U 99.7 98.9 95.0 99.7

Bt AR Fay)
g =@ 1.5 1.5 1.5 1.0

[0274]

[0275] (1) myc BjZ EQKLISEEDL, C-&g¢t (1202 mwt), C-2¢ His Bl 5HZ dHf-3ho}

o

[0276] (2) Fc B¢l 27k 1g6l ¥ aglyoltt (RE Fe =W Fe N-ZHZASE AAS7] Y93+e] hlgc ALl
T299A HEAWo|E &

i
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S=53 10-2104686
[0277] (3) FC5-Fc THeloll Ffxor Agy detz3e HH45E S 9o, NSE 78S
[0278] ¥ II. hFcoll €39 FC5 =wlQle] oFs3dha wkyby] =4
FC5-Fe Fe-FC5 hlgGl
A4 14 EE ELISA 3y oy ELISA
W -4 39.4 35.7 38.8 43.5 48
a7k 7
[0279] 7] (h)
[0280] H7b7)= P E Ao g5 E 9 7F Fo TE ALGS0 FAH EAES AF&3te] ELISA A o8 A", I
2 gHonry FAHA}. EA Fhol ojud zolm T|EIX] gk, of7]A Wy E ELISAC W& dFo
2 FAYY. EAR= 3 mpkE B4 FARICH
[0281] ¥ III. BBB WA Zel et &5 3 1349 A4S Yehd=, staglB= 2do| A FC5-Dal, FC5-Fc-Dal
2 Fc-FC5-Dal9] A% 3k 2 Ao a2 2°oF.
A8k (M)
A FC5 FC5-Fc Fc-FC5
AAl FE BBB EC >2000 11 1700
SV-ARBEC 75 ND
HE e WM x 1700
saglrz oA
FC5-Dal 3 B)m == 1 80 <0.1
a5 v
[0282]
[0283] E IV, 950 EE FCoel d2" 2gk2le o9 staujuzx Ao vy §F oAl f.oF,
v I\
B 4% (ug) % MPE 4% (mg/kg) % MPE
PBS 5 0038 800 (plL) 0+06
gtz 7] 2 3H 1 0.34 x 3 inj 0.3 £ 0.3
FC5 69.75 0+ 2 7% 3 inj 1.9 £ 0.3
EG2 69.75 0+ 2 7% 3 inj 0 + 1.3
A20.1 7.84 x 3 inj 2.2+ 0.3
Fes-gta 744 47 + 2 7% 3 inj 41+ 05
e m= =] 744 31+ 1 7% 3 inj 2.0+ 0
A20. 1927 2.49 x 3 inj 3.1+ 0
FC5 + 2tz 7l (0.65ug + 7 0+ 156
mg/Kg) x 3 inj
[0284]
[0285] T 55 dAE Hd 7t &9 % (WPE)EA YERATE. 2 gk S AIE ZEde digk iS4 Ao i
& E= JdAd 2o )3k A olgl WAL yulto g I}, IOV T IVE FAS Bxle] o] sz
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SE=5061 10-2104686

w2 waeld Ao bs E3 6 PHRA A Atk A20.1 % B2 Fesel B 2o gl mrgl
P, BB AL e Aol AepEol Gk AU (V) Fol £4E N BF (
A% FApel el AAE 5 ek,

[0286] F V. Feoll 949 get=7 w3 FC5-Feoll d49 det=xlo] &3 stagjn= mdox wA 55 A9 @
ok
1cv v
A 4% (w) % MPE 43 (mg/kg) % MPE
FC5-Fe-Dal 11.5 43 £ 3 6 T
Fe Dal 55 £ 2 6 5+ 9
FC5-Fe + FC5-Fe-Dal 2516 30+ 7
[0287]
[0288] T oA APow AAEA FS FC5-Fcd IV &3S AANE FLE& FC5-Fe-Dale 71 deol IV FALg ).

[0289] % VI. Fc, FC5-Fc %+ FGhR 2% Zehdd 93 stagrz= ndox vk =2 A4,
IV IV
4 4% (ug) % \PE (mg/kg) % NPR
ek 2 Mot 1 011
Fe-Gal 11.2 9 1 6 2 t1
FCh-(al 10.87 49 + 7 6 §11
FCH-Fe-Gal 11.4 19t 2 6 H 2
[0290]
[0291] FC5-Galol ti@ ohF &2kl Agol, &3 1A 1AL Ttk A A dgow, AdEA e FC5-Feel
IV £35S AANE X2 FC5-Fe-Dalel #7} Aol IV FAHgAT}
[0292] EVIL. @ HE PIZ 2dolA aivl A} (a) =& IV FAF (b)E AR&ske] whzl JfAI74x]e] A|ZF H]xL.
[0293] a)dleh FAL.
B2 ANAA Y AT (2)
A 4% (ug) 204 7hA AR
(%)
P = 50 ng/kg 0f2 0L6 0105
FI-R 1.2 10 +6 100 £ ¢ 2 11
#ehd 1.82 104 %0 344 s
fes-Zehd 11.9 82 t4 2A 8 HRE
[0294]
[0295] b) Ay FA},
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[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

S=50dl 10-2104686

24 AAAA L A (R)

2 4% (mg/kg) 7oA 74 22 a4
(%)

PIZ &= 30 mg/ke 0+1 0+ 3 0+05
iR 1.2 100 £ 3 100 £ 3 100 £ 0
Zegd 1% 2 inj 05+ 5 02 2+ 4
Fe-Gal 6 2+ 1 18+ 2 17+ 9
Fes-zHghd 6% 3 inj 7 + 3 ipatp=! o2 E
FCA-Fe-Zekd 6 0+ 28 Pigdp iz

PTZol 23t @ EQ] [P Fojol ojojx, 7} Fulo] watel] td /MA7FA 9] Alto] dF7]ol AAI= AL, FMJ, FCJ
9 TGES Algdct, 22 Feje 7] 2o AAe ZlsEa k. (a) [P Fol® PIZe ZH7he] @2 Fe7tA
Aol A|FHE etk PIZo) IP FAF Aol Wzl Zuphd EE FOo-Zehd el dvl FAME o]E Zhzte] &
A7y 2b b2k FEjzbA o] ARk EH 3 Hd S e A avs A (b) BERA, IAEHE g2T, 7
2hd (1 x 33 FAF Fo, 1A 114 9] Zh2e] Foli= PIZ Fo] 45% o] 943e) T FCs-Zehd (1 x 3
3] Fof, 1A% kA9 Zh7te) To%—; PTZ %ol 45% Ao 9AHL), FC5-Fc-Gal = Fe-Gal(PTZ] IP FA}
2A17E Mol B Fojg)e] [V Fo& o5 z}zte] B/t IV £ 7M. & e a3E FAS. FeGalS
B217F FC5 F(ab) ©HE AojAA UIZ7HE . iz o2 AREE AR, FC5-Fcol| th3h *Mhﬂ PRI A f-ALStTE.

Al 41: FC5-agly (T299A)hFce] A <4. (pEAG2345)

DVQLQASGGGLVQAGGSLRLSCAASGFK I THY TMGWFRQAPGKEREF VSR I TWGGDNTFY SNSVKGRET I SRDNAKNTVYLQMNSLKPEDTADYYCAAGSTS
TATPLRVDYWGKGTQVTVSSAEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHENAKTKPREEQY
NSAYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLY SKLTVDKSRWQQGNVE SCSVMHEALHNHY TQKSLSLSPGK

A E2: agly (T299A) hFc-FC5¢] M. (pEAG2403)

EPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSAYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHY TQKSLSLSPGGGGGSDVQLQASGGGLVQAGGSLRLSCAASGFKI THY TMGWFRQAPGKEREFVSRI TWGGDNTFY SNSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTADYYCAAGSTSTATPLRVDYWGKGTQVTVSS

A 43 =AW ER FC5-agly (T299A)hFc (pYL605)o] A€

EPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSAYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHY TQKSLSLSPGGGGGSDVQLQASGGGLVQAGGSLRLSCAASGFKI THY TMGWFRQAPGKEREFVSRI TWGGDNTFY SNSVKGRFTI
SRDNAKNTVYLQMNSLKPEDTADYYCAADAGSTGSYGSFDYWGKGTQVTVSS
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SS=50dl 10-2104686

k1
N

Ed]

FC5 (a) FC5-Fc (b)  Fc-FC5 (c)

Ab E3F ClAtel
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t

s

MFI

Peol bj %

2000

16004 -
1400
12007

10003~ - -

600~ - .

A00 T i

100

& [nM]
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SS=50dl 10-2104686

200
IHGA i

200

MF1

50+

O N

0.001 .01 0.1 1 10 100 1000 10000

A [nM]

1000

s00l
7004 o
6004 -

so0l

MF

300+
2004

0.1

g [nM]
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EDba

=B~ FC5-Dal (13| A} ; 21 mg/kg)
== FC5-Dal (3% A} ;7 mgkg)
-O-PBS

- =

100 p

75

%MPE

50

25 1

AlZt(h)

100 A

80 +

60 -

%MPE

40 A

15

5

WHPE

il
B
Lol
B
e
B
R—

AlZk(h)
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10-2104686

s==4

B
H

% MPE

FCFc5-DAL (2 mg/kg) Rat #2 %MPE

100

75

25

-25

60 90 120 150 180 210 240 mﬂ.o

30 300
Az (£)
Rat #3 [6.5mg/kg] FCFc5-DAL %MPE
-~ 52y
e b
m.”.v ._m.o _m.o mh.o wo.o
Azt (2)

120 -

100 4

80

% MPE

40

20

60

FCFc5-DAL (2 mg/kg) Rat#1 %MPE

WE

\ g

o
il
mEnZ

25 1

30 60 20 120 150 180 210 240 270 300
Az (2)

Rat #4 [6.5mg/kg] FCFc5-DAL %MPE

¢
—o A
NI
!

-25
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10-2104686

s==4

EQ7a

FGE-FCDal

AlZH(h)

EH7

FLDal

H

T £
[
H___._ﬁ,ﬁ.

BN R

&5 ey by

£y §migkg

909

591

F4I4%

mu

AlZk(h)
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100 1

80 1

AUC (%MPE)

20 1

100 7

80 4

AUC (%MPE)

20 o

<110>

<120>

<130>
<140>
<141>
<150>

<151>

60 o

40 o

FC5-FC-Dal

-y =EL
3 pPBs

EA 0.5 mg/kg
Z4 2.5 mg/kg
B 6 mg/kg

60 -

40 A

FC-Dal

| EL
3 PBs

EA 0.5 mg/kg
2 2.5 mg/kg
E& 6 mg/kg

SEQUENCE LISTING
BIOGEN IDEC MA INC.
FARRINGTON, Graham K.

SISK, William

ENHANCEMENT OF TRANSPORT OF THERAPEUTIC MOLECULES ACROSS THE

BLOOD BRAIN BARRIER
BGG-952PC
PCT/US2013/021041
2013-01-10

US 61/585,039

2012-01-10
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<160> 10
<170>
<210> 1

<211> 355
<212> PRT

<213>

<220><223> Synthetic construct: FC5-agly (T299A)hFc. (pEAG2345)

<400> 1

PatentIn version 3.5

Artificial Sequence

Asp Val Gln Leu Gln Ala Ser

1
Ser Leu Arg Leu
20
Thr Met Gly Trp
35
Ser Arg Ile Thr

50

Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Ala Gly Ser
100
Gly Lys Gly Thr

115

Asp Lys Thr His
130

Gly Pro Ser Val

145

Ile Ser Arg Thr

Glu Asp Pro Glu

5

Ser

Phe

Trp

Thr

Ser

85

Thr

Gln

Thr

Phe

Pro

165

Val

Cys Ala

Arg Gln

Gly Gly

55

Ile Ser
70

Leu Lys

Ser Thr

Val Thr

Cys Pro

135
Leu Phe
150

Glu Val

Lys Phe

Gly Gly Gly Leu Val Gln Ala Gly Gly

10
Ala Ser Gly Phe
25
Ala Pro Gly Lys
40

Asp Asn Thr Phe

Arg Asp Asn Ala
75
Pro Glu Asp Thr
90
Ala Thr Pro Leu
105

Val Ser Ser Ala
120

Pro Cys Pro Ala

Pro Pro Lys Pro

155

Thr Cys Val Val
170

Asn Trp Tyr Val

Lys

Tyr

60

Lys

Arg

Glu

Pro

140

Lys

Val

Asp

Ile Thr

30
Arg Glu
45

Ser Asn

Asn Thr

Asp Tyr

Val Asp

110

Pro Lys

125

Glu Leu

Asp Thr

Asp Val

Gly Val

_48_

15

His

Phe

Ser

Val

Tyr

95

Tyr

Ser

Leu

Leu

Ser

175

Glu

Tyr

Val

Val

Tyr

80

Cys

Trp

Cys

Met
160

His

Val
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180

His Asn Ala Lys Thr

Arg Val

210
Lys Glu
225

Glu Lys

Tyr Thr

Leu Thr

Trp Glu

290

Val Leu

305

Asp Lys

His Glu

Pro Gly

<210> 2

<211> 3

195

Val

Tyr

Thr

Leu

Cys

275

Ser

Asp

Ser

Ala

Lys

355

58

<212> PRT

<213>

<220><223> Synthetic amino acid: agly (T299A) hFc-FC5. (pEAG2403)

<400> 2

Ser Val

Lys Cys

Ile Ser

245

Pro Pro
260

Leu Val

Asn Gly

Ser Asp

Arg Trp
325
Leu His

340

185

Lys Pro Arg Glu
200
Leu Thr Val Leu
215
Lys Val Ser Asn
230

Lys Ala Lys Gly

Ser Arg Asp Glu
265
Lys Gly Phe Tyr
280
GIn Pro Glu Asn
295
Gly Ser Phe Phe

310

Gln Gln Gly Asn

Asn His Tyr Thr

345

Artificial Sequence

Glu Gln

His Gln

Lys Ala

235

Gln Pro

250

Leu Thr

Pro Ser

Asn Tyr

Leu Tyr

315

Val Phe
330

Gln Lys

Tyr

Asp

220

Leu

Arg

Lys

Asp

Lys

300

Ser

Ser

Ser

190

Asn Ser Ala Tyr
205

Trp Leu Asn Gly

Pro Ala Pro Ile
240
Glu Pro GIn Val

255

Asn Gln Val Ser
270

Ile Ala Val Glu

285

Thr Thr Pro Pro

Lys Leu Thr Val

320

Cys Ser Val Met
335
Leu Ser Leu Ser

350

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala

1

5

10

15

_49_
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Pro Glu Leu Leu Gly Gly Pro

Lys

Val

Asp

65

Tyr

Asp

Leu

Arg

Lys

145

Asp

Lys

Ser

Ser

Ser

225

Gln

Ser

Asp

Asp

50

Asn

Trp

Pro

130

Asn

Thr

Lys

Cys

210

Leu

Ala

Cys

Thr
35

Val

Val

Ser

Leu

115

Pro

Thr

Leu

195

Ser

Ser

Ser

Ala

20

Leu

Ser

Asn
100

Pro

Val

Val

Pro

180

Thr

Val

Leu

Gly

Ala

Met

His

Val

Tyr

85

Val

Ser

165

Pro

Val

Met

Ser

Gly

245

Ser

Ile Ser

Glu Asp

55

His Asn

70

Arg Val

Lys Glu

Glu Lys

Tyr Thr

135

Leu Thr
150

Trp Glu

Val Leu

Asp Lys

His Glu

215
Pro Gly
230

Gly Leu

Gly Phe

Ser

Arg

40

Pro

Val

Tyr

Thr

120

Leu

Cys

Ser

Asp

Ser

200

Gly

Val

Val
25

Thr

Lys

Ser

Lys

105

Pro

Leu

Asn

Ser

185

Arg

Leu

Gly

Gln

Phe Leu Phe Pro Pro Lys

Pro Glu Val Thr

Val

Thr

Val

90

Cys

Ser

Pro

Val

170

Asp

Trp

His

Ala

250

Lys Ile Thr

Lys Phe
60
Lys Pro

75

Leu Thr

Lys Val

Lys Ala

Ser Arg

140

Lys Gly
155

Gln Pro

Gly Ser

Gln Gln

Asn His

220
Gly Ser
235

Gly Gly

His Tyr

45

Asn

Arg

Val

Ser

Lys

125

Asp

Phe

Glu

Phe

Gly

205

Tyr

Asp

Ser

Thr

30

Cys Val

Trp Tyr

Glu Glu

Leu His

95
Asn Lys
110

Gly Gln

Glu Leu

Tyr Pro

Asn Asn

175
Phe Leu
190

Asn Val

Thr Gln

Val Gln

Leu Arg

255

Met Gly

_50_

Pro

Val

Val

Pro

Thr

Ser

160

Tyr

Tyr

Phe

Lys

Leu

240

Leu

Trp
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260

Phe Arg Gln Ala Pro Gly Lys
275
Trp Gly Gly Asp Asn Thr Phe
290 295
Thr Ile Ser Arg Asp Asn Ala
305 310
Ser Leu Lys Pro Glu Asp Thr

325

Thr Ser Thr Ala Thr Pro Leu
340
GIn Val Thr Val Ser Ser
355
<210> 3
<211> 358
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic amino
<400> 3
Glu Pro Lys Ser Ser Asp Lys
1 5

Pro Glu Leu Leu Gly Gly Pro

20
Lys Asp Thr Leu Met Ile Ser
35
Val Asp Val Ser His Glu Asp
50 95
Asp Gly Val Glu Val His Asn
65 70

Tyr Asn Ser Ala Tyr Arg Val

85

265

S50l 10-2104686

270

Glu Arg Glu Phe Val Ser Arg Ile Thr

280

285

Tyr Ser Asn Ser Val Lys Gly Arg Phe

300

Lys Asn Thr Val Tyr Leu Gln Met Asn

315

320

Ala Asp Tyr Tyr Cys Ala Ala Gly Ser

330

335

Arg Val Asp Tyr Trp Gly Lys Gly Thr

345

350

acid: scrambled FC5-agly (T299A)hFc (pYL605)

Thr His Thr Cys Pro Pro Cys Pro Ala

10

15

Ser Val Phe Leu Phe Pro Pro Lys Pro

25

30

Arg Thr Pro Glu Val Thr Cys Val Val

40

45

Pro Glu Val Lys Phe Asn Trp Tyr Val

60

Ala Lys Thr Lys Pro Arg Glu Glu Gln

75

80

Val Ser Val Leu Thr Val Leu His Gln

90

95

_51_



Asp Trp Leu Asn Gly Lys Glu

Leu Pro Ala

Arg

Lys

145

Asp

Lys

Ser

Ser

Ser

225

Ser

Phe

Trp

Thr
305

Ser

Gly

Glu
130

Asn

Thr

Lys

Cys

210

Leu

Cys

Arg

Leu

Ser

115

Pro

Thr

Leu

195

Ser

Ser

Ser

Ser

Lys

Thr

100

Pro

Val

Val

Pro

180

Thr

Val

Leu

Asp

Arg

Pro

Ile

Val

Ser

165

Pro

Val

Met

Ser

245

Ser

Pro

Asn

Asp

Glu

325

Glu Lys

Tyr Thr
135

Leu Thr

150

Trp Glu

Val Leu

Asp Lys

His Glu

215
Pro Gly
230

Gly Leu

Gly Phe

Gly Lys

Thr Phe

295
Asn Ala
310

Asp Thr

Tyr

Thr

120

Leu

Cys

Ser

Asp

Ser

200

Val

Lys

280

Tyr

Lys

Ala

Gly Ser Tyr Gly Ser

Lys Cys
105

Ile Ser

Pro Pro

Leu Val

Asn Gly

170
Ser Asp
185

Arg Trp

Leu His

250
Ile Thr
265

Arg Glu

Ser Asn

Asn Thr

Asp Tyr

330

Phe Asp

Lys

Lys

Ser

Lys

155

Asn

His

Phe

Ser

Val

315

Tyr

Tyr

Val Ser Asn
110
Ala Lys Gly
125
Arg Asp Glu
140

Gly Phe Tyr

Pro Glu Asn

Ser Phe Phe

190

GIn Gly Asn
205

His Tyr Thr

220

Ser Asp Val

Gly Ser Leu

Tyr Thr Met

270

Val Ser Arg

285

Val Lys Gly

300

Tyr Leu Gln

Cys Ala Ala

Trp Gly Lys

_52_

Lys

Leu

Pro

Asn
175

Leu

Val

Arg

255

Arg

Met

Asp

335

Gly

Pro

Thr

Ser

160

Tyr

Tyr

Phe

Lys

Leu

240

Leu

Trp

Thr

Phe

Asn

320

Ala

Thr
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340 345 350

GIn Val Thr Val Ser Ser

355
<210> 4
<211> 11
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic peptide
<400> 4
Pro Lys Asn Ser Ser Met Ile Ser Asn Thr Pro
1 5 10
<210> 5
211> 7
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic peptide
<400> 5
His Gln Ser Leu Gly Thr Gln
1 5
<210> 6

<211> 8
<212

> PRT

<213> Artificial Sequence
<220><223> Synthetic peptide
<400> 6

His Gln Asn Leu Ser Asp Gly Lys
1 5

<210> 7

<211> 8

<212> PRT

<213> Artificial Sequence
<220><223> Synthetic peptide
<400> 7

His Gln Asn Ile Ser Asp Gly Lys

_53_
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1 5

<210> 8

<211> 8

<212> PRT

<213> Artificial Sequence
<220><223> Synthetic peptide
<400> 8

Val Ile Ser Ser His Leu Gly Gln
1 5

<210> 9

<211> 300
<212> PRT

<213> Artificial Sequence

<220><223> Synthetic amino acid sequence of TMEM30A

<400> 9

Met Ala Met Asn Tyr Asn Ala Lys Asp Glu Val Asp Gly Gly Pro Pro

1 5

Cys Ala Pro Gly Gly Thr Ala Lys Thr
20 25

Phe Lys Gln Gln Arg Leu Pro Ala Trp

35 40

Thr Val Leu Pro Ile Phe Phe Ile Ile
50 95
Gly Ile Gly Ile Phe Val Thr Ser Asn
65 70
Asp Tyr Thr Gly Thr Glu Pro Ser Ser
85
Pro Asp Val Thr Pro Cys Phe Cys Thr

100 105

Ser Phe Glu Gly Asn Val Phe Met Tyr
115 120

Gln Asn His Arg Arg Tyr Val Lys Ser

10

Arg

Gln

Asn

Pro

90

Tyr

Arg

15
Arg Pro Asp Asn Thr Ala
30
Pro Ile Leu Thr Ala Gly

45

Leu Ile Phe Ile Pro Ile
60
Ile Arg Glu Ile Glu Ile
75 80
Cys Asn Lys Cys Leu Ser
95
Asn Phe Thr Leu Glu Lys

110

Gly Leu Ser Asn Phe Tyr
125

Asp Asp Ser Gln Leu Asn

_54_
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130 135
Gly Asp Ser Ser Ala Leu Leu
145 150
Arg Arg Asn Glu Asp Lys Pro

165

Ser Met Phe Asn Tyr Met Leu
180
Ile Asn Glu Asp Phe Ile Val
195
Phe Arg Lys Leu Tyr Arg Leu
210 215
Thr Leu Pro Ala Gly Arg Tyr

225 230

Asn Pro

Ile Ala

Asp Ser
185
Trp Met

200

Ser Leu

Ser

Pro

170

Asp

Arg

Arg

Asn

Val His Tyr Phe Asp Gly Arg Lys Arg Met

245
Trp Met Gly Gly Lys Asn Pro
260
Gly Ser Ile Ser Phe Leu Leu
275
Lys Tyr Arg Asn Ser Ser Asn
290 295
<210> 10
<211
> 122
<212> PRT

<213> Artificial Sequence

<220><223> Synthetic amino acid sequence of FC5

<400> 10

Phe Leu

265
Gly Val
280

Thr Ala

250

Val

Asp

140
Lys Glu
155

Cys Gly

Pro Asp

Thr Ala

Lys Ser

220

Val Thr

235

Ile Leu

Ile Ala

Leu Leu

Ile Thr
300

Cys Glu

Ala Ile

Pro

Ala

175

Tyr
160

Asn

Asn Asn Gly Phe

190
Ala Leu
205

Asp Leu

Tyr Asn

Ser Thr

Pro

His

Tyr

Ile

255

Thr

Pro

Pro

240

Ser

Tyr Ile Ala Val

270

Val Ile Asn His

285

Glu Val GIn Leu Gln Ala Ser Gly Gly Gly Leu Val Gln Ala Gly Gly

1 5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Lys Ile Thr His Tyr

20

25

30

Thr Met Gly Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Phe Val
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35 40 45

Ser Arg Ile Thr Trp Gly Gly Asp Asn Thr Phe Tyr Ser Asn Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Asp Tyr Tyr Cys
85 90 95
Ala Ala Gly Ser Thr Ser Thr Ala Thr Pro Leu Arg Val Asp Tyr Trp

100 105 110

Gly Lys Gly Thr Gln Val Thr Val Ser Ser

115 120

_56_
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