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ORI
b7 27x Y% |TIR | ID/ B | 1IgG | BRER | 0§ | X8 R G 0550 B
Bk AbA R | FE | oflad | 0D | KoM | BRE | Le Bk=4
DILLREEFERAS | © (%) ) (oM} | FREE
A& ECS50 = Bk
(nM) D18 =4
n
IgG, 24 Fffl), 20 NB 0.3+~ | #A | 114+~ 0 0
mg/kg 003 | ay | va7 | '
AB221, 15[, 20 | 0.1 0.06 +/- 2.14+/- 0 0
2266
mg/kg 0.03 0.13
AB221, 24 B5R8, 046 +/- | 1.5 | 1.51+- 466 1.5 1.9
20 mg/kg 0.15 0.59
AB221. 48 BSRS. 0.53 +/- 1.73+/- 16 2 23
20 mg/kg 0.11 0.43
AB404. 18FRE, 20 | 3.0 0.84 +/- 2.78+/- 2580 0 [}
mg/kg 0.28 0.59
AB404, 24 Rl 1.97 +/- 6.6 | 6.48+/- 1606 2.5 2.3
20 mg/kg 0.11 1.09
AB404, 48 F5R. 1.59 +/- 4.83+/- 603 2.5 1.5
20 mo/kg 0.21 0.27
AB405, 1B:[, 20 | 13.6 | 105+/- 3,73+ 2566 0 0
mg/ke 0.15 0.92
AB405, 24 5, 1.97 +/- 6.6 | 6.97+/- 1966 2 2
20 mg/kg 0.33 044
AB405, 48 B[S, 1.62 +/- 5.96+- | g 2 23
20 mg/kg 0.18 0.35
oooaogd
gooooooooooooocoooooooooooooooboooooonOonoao
gogooooooooooooooo oo ooo oo boootbooobooooooano
0000000000000 DOD0DODODODODODOODODODODODDDODDDDDODODDOD
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#9. 20meg/ kegPBRATEA F10mpkOHA) ZHLF241BEMTCO IS 272
NUZBREDVD—1 g (B OA v R TOEKRNDASOHEN
DVD-lg () s | ID/W (@D | HBDVD-lg | BNEE | MEFEF M) | EEARER
(i) BE (W) (FE) + b+ (nM) 1=
5] % {5 1
FTAYZALTHE | 038+-0.12 0.95 +/- 1420 o/
DVD-Ig_ (FH) L 0.30
DVD2668 0.51+/- 0.10 1.82 +/- 129.6 -
1.3 038
NVDL667 3.87+- 0.85 4.79 +/- 855.1 +H+
10.2 0.41
DVD1295 1.87 +/- 0,19 7.74 +/- 763.3 ++
5.0 0.64
DVD2671 0.97 +/- 0.26 2,90 +/- 588.2 ++
2.6 0.44
DVD2359 0.84 +/-0.23 3.04+/- 1494.2 +H+
2.2 0.34
DVD2361 0.79 +- 0.12 3.09 +/- 887.8 +Ht
2.1 0.28
DVD2362 4.08 +/- 0,27 17.42 +/- 459.3 ++
10.7 309
DVD2365 3.87+/- 0.85 15.83 +/- 432.8 +H+
10.2 548
DVD2575 0.53 +/- 0.15 1.4 +- 188.2 +H+
1.4 0.4
DVD2576 1.14 +/- 0.21 2.4 +/- 18.3 +/+
3.0
0.7
Ooo000od
ggfddogooogogooogogooooggogpoouooyggpoooogooygpoDouogggpopouodg
gfdgooooofooogogopoououoo oo oooyoo oo ooy oo oogpoDpDoodg
oo0oo0O0o0O0oooo0oooooooooooooD oo oooDUoooobooooooaooao
gfdgoooogoooogogggoouooyggoooogyggoooUooggggg ooyt obogggpobooog
gfdgooooofooogogopoououoo oo ouooygg oo ooy oD oDoogpopooog
o000 O00oooQo0oooooooUoUooooo oo oo oboopooooaooao
Ooo000od
ofdoooogooouoogo0oouoyoofoouoog oo ooty oDooogooDoogoao
gfodgooooofooogogoopoououoo ooyt o0 pobDoUoyog oo ouogpobooodg
oo0oo0o0ooooooooooooouooooo oo ooooooobooooooooao
Od0ooao
Ooo0o
#10, AW EEBICL22ARR#ZDO20mp kdDVD26 7 1 DB~DOE DAL
B 5REH R (nM) I 2 BE (nM)
v 3.15+/-0.26 860
P 3.72+/-0.82 730
SC 2.27+/-1.04 490
Odooo
Oo0000O0ooQooo0oo0ooooooooooooooooaooao
gfdgoooogoooogogggoouooyggoooogyggoooUooggggg ooyt obogggpobooog
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11, HERESFI 7B VWTORB L UCMLET ¥
Ab/DVD g BRRHOUR R i L% (nM) ¥ (nM)
(Frf)
RF#E -0 1 37+-31
. 24 142.5+/-3.2
48 33.8 +/-12.5
20mpk O B[E] 72 8.8 +/-2.5
5 96 1.7+-02 1.58 +/- 0.20
RS 0 1 11.25 +/- 7.5
. 24 680.0 +/- 143.6
7 93.8 +/- 36.4
B 96 6.14/-1.7 6.86 +/- 2.6
BT #E -0 1 324 +/-2.5
WM s £ 1Y 48 24 110.0 +/- 16.83*
[T, 48 20.04+/- 1.6
40mpk OEE 72 365.0 +/- 189.12
[E1 £¢ 5- 96 95.64 +/-70.24 9.03 +/- 1.4
HIRNE S -
IgG ** | 20mpk D E[A] 24 1.79 +/-127.3 1.5 +/- 0.3
5
BRIz E -
AB221** | 20mpk B[] 24 643.3 +/- 61.27 1.6 +/- 0.22
By
wRA&R 5 -
AB404* | 20mpk O Bijm| 24 1093 +/- 724 6.28 +/- 0.26
#5
RA& 5 -
AB405* | 20mpk oD Hija] 24 1227 +/- 628.5 7.00 +/- 0.04
&5
e BARNR S -
DVDI 20mpk D Ei[a| 24 1420 +/- 150 0.95 +/- 0.30
g
5
RN S -~
20mpk 0> B[] 24 588.2 +/- 136.7 2.90 +/- 0.44
#®5
FIRNEE S -
20mpk @ Hilg] 48 118.75 +/- 62.90 3.07 +/-0.28
5
DVD2671 RN
50mpk ¢> B [E] 24 2396 +/- 929.4 5.08 +/-1.25
w5
1 AR S -
50mpk ¢ B |uf 48 1281.57 +/- 195 527 +/- 1,40
5
*n=2
+**n=3
 BEE L g
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#12. H*UATIR (AB221) fikBIUE MEERKIZBITDT I REABLIUT
A ERERNSHT—F

ik
aboos | MTFREAMC | ENBE g g [ BGE | g 2‘2
(nM) rFES | &
% ESVET yEA | gk m (gA)OJ%JJ e |
(EC50 (nM)) BIRES) & (%) i © BK=4 ﬂii:
M)
*8 IgG NB 1.14 +/-0,17 0;]30’;" N/A 0 0
AB221 0.12 320+-035 | 096+ 5, | 600 1.5 1.0
0.09 0
AB402 0.06
AB403 0.09
AB404 3.0 6.0 +/-0.50 1.5 5 580 2.5 2.3
AB405 13.55 7.0 +/-0.71 1.5 5 800 2 2
Oooooao
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#13. MSD—-ECLT7yvEAT—=¥BILUBDVD— 1 gl=Bi) 2 REHEMBENLRAT
—F
ICS | 24msMcEA | B 1eG %
DVD-1 O | snrmem | Liolppgs |24FMCOR | 2FEHTOR
g (n Bt )
M) @)DEE (%) sm
TAYIATHE | \g | 0.013£0.003 #HAET L el
DVD-Ig
Tgéggzesm 0.0 | 0.06+001 46 2L 2L
ADbﬁ}f)Lz%?]R 12 | 0141001 10.8 ) B
gﬁgﬁ? 01 | 007001 5.4 50 )
Igﬁgig? 34 1 0.14£001 10.8 o) Hb
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#14. ERHHOH
551832 BBI—336PC 551832 BBI—336PCiIITAMAEIC
WTHHIFENAETNF-TIR DVD—-1g

293/mT
') Fﬁgﬁ? BMP 7 II;J’; E%ﬁ((f/);o
— - . g (Vo R
DVD %04 # A‘ﬁ” w7 | 2T | (1ompk*/20m MR | AR
& (%) (IC50 o « | B (aM) (nM)
) stz A (nM)) pk**/30mpk
= | (EC50 **)
(nM))
0.33 +/- 2.5+- | 2268 +/-
o B
DVD % B 97.9 N/A N/A 0.03%++ 563 188.3
RGMA(AE12-1) 100% | N/A 025 |04+-016% 5'3 T’ "l asi2
RGMA(AE12-1)-LS- 10.7 +/-
TIR(AB402) 99.3 127.4 0.213 | 3.0 +/- 0.60%** 1 1183.75
RGMA(AE12-1)-SL- 6.5 +/-
TR(ABA402) 90.5 2.13 0.367 | 17+-0.34%+ | " og 818.75
RGMA(AE12-1)-LL- 6.2 +-
TIR(ABA402) 91.8 1.67 178 | 14+-021% | Tl 533.75
RGMA(AE12-1)-SS- 7.8 +-
TR(ABA02) 96.4 30.85 0436 | 3.9+-062% | ')/ 669.5
RGMA(AE12-1)-GS- 9.9 +/-
TR(AB402) 91.4 5.36 0.014 | 6.3 +/-0.75* - 187.04
RGMA(AE12-1)-LS- <0.025n 18.4 +/-
TIR(ABA403) 99.1 25.73 M 10.1 +/- 1.5* 5o 481.4
RGMA(AE12-1)-S8- 93 +/-
TIR(ABA03) 98.2 71.03 118 | 4.4+4/-0.49* T 486.9
RGMA(AE12-1)-GS- <0.025n 14.8 +/-
TR(AB403) 98.8 43 " 304-036% | L 396.6
TfR(AB405)-SL- 13.1 +-
RGMA(AE12.1) 95.2 4.4] 0.73 | 2.4 +-0.42%* 5g 642.8
TfR(AB405)-LS- PR 722 18.3 +/-
RGMA(AEI2-1) 99.2 3.9 L 11.4 +/-3.99% s 462.2
TIR(AB405)-GS- 19.1 +/-
RGMA(AE12.1) 90.1 28.07 312 | 8.9+/-0.48* | 88 611.9
TfR(AB405)-LL- 19.0 +-
RGMA(AE12.1) 98.9 4.44 0.701 | 102+/-0.48* | "2, 754.15
TR(AB404)-LL- 24.8 +-
RGMA(AE12-1) 94.1 3.61 1325 | 11.94-2.63% | “3 464.4

RGMA (AE12—-1) ~GS—TfR (AB403) BLUTfR (AB405) —SL
—RGMA (AE12—1) A, AMECH L TKEETHo-Z LIZ”EET S,
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HIgG (40
mpk 24 B
&)

TNF
(8C11)-
hFe (20

mpk 24 B

i)}

DVD xf
# (30

mpk 48
FFlH))

TNF-GS-
AB221(20
mpk 24

L))

TfR(AB405)-
SL-TNF (20
mpk 24 EFf#)

BB (nM)

54 +/-
1.0*

31+/-1.8

2.5 +/-
0.63*

5.58 +/-
0.88

162+/-1.3

FH (nM)

RigtH

Ak

At

bt

10.0 +/- 0.5

HC Jefs By KfE =
4 (F5) FE/E

0/0.12

0/0.12

0/0

0.5/1

1.5/1.9

O
O
O
O
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O
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] .
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i) ug/mL {(nM)
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| 115.4 +/- 127.8
~ 25.5
ﬁTT@ " 601.8+- | 21.6+- | 8.3+/-
ﬁ[ﬁﬁﬁ- 98.6 +/- 7.7 419.0 4.6 39
43 0.75 0.5
409+-6.1 | 2089+~ | 17.94- | 82+
30.7 1.6 15 1.1 1.1
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[ 332 166.6
AB405 _
-SL- fif?@ " 207.1 +- 1036 +/- 257 +- | 13.4 +-
RGMA | P 217 108.7 40 18
HERS | 15 087
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15.8 79.4 2.1 12 17 087
FRARYS -~
0. 24. 48
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A. CLABEIFICATION OF BUBJECT MATTER
INV. C07K16/18 Co7Kle/28 Co7K16/32 CO7K16/24 CO7K16/42
AB1P25/00 AB1K39/00

ADD.

Ansording ta Intemeational Patent Claaeificalion {IPC) or ta both national olaasifisation and IPC
B. AELDS SEARCHED

Minimum kot hed [olomaifioation eystemn followed by olasafisation symbale)

CO7K ABlK

Deoumentation searched other than minimum doaumentation to the extent that such doouments areinduded in the fislde eearched

[ Electroni data base fted during the ints ticnal aearch (name of data kase and, where practicakle, search terma used)

EPO-Internal, BIOSIS, EMBASE, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categary* | Citation of dozument, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y FRIDEN P M ET AL: "“ANTI-TRANSFERRIN 1-30,46,
RECEPTOR ANTIBODY AND ANTIBODY-DRUG 47,
CONJUGATES CROSS THE BLOOD-BRAIN BARRIER", 51-117

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES, NATIONAL ACADEMY OF SCIENCES,
us,

vol. 88, no. 11, 1 June 1991 [1891-06-01),
pages 4771-4775, XPOQQ371714,

1SSN: o©27-8424, DOI:
10.1073/PNAS.88.11.4771

e.g. abstract;

the whole document

Further dogumente are listsd in the oontinuation of Box G. See patent famiy annex.
* Speoial categoriea of sited doouments :
™ Iﬂze’ dnclémztnt publl;h;‘.i ?Iﬁ;me Iniemnﬂog?nlﬂ:‘r;%(:ﬁte or prlomx
. - o . et and net in conflict with the applcation but cf o und
A dg:&"ﬁ'lﬂg&ﬂ?gm?j:ﬂﬂm stats of the art which (6 not coneidersd the principle or theory underlying the invention
"E' sarfier applioation or patent but published on or aftsr the intemational "Y* cosument of particular relevancs: tha claimed inventisn 2annot ba
filing dats oonaidered novel or cannal be cansidered to invalve an inventive
"L* dooumentwhioch may throw doubts on priority elaim{s) or whioh is step when the dooument s talen alone
cited to estaklish the publication dete of encther cikation or other ¥* dooument of partioular rek : the plaimed invention sannotbe
speainl reancn (as speofied) conaidered to involve an inventive step when the docurment is
"0" document referring to an aral disslosure, uee, exhibition or other cambined with cne ar more other auch documents, auch sombination
means being obvious to & person skilled in the art
"P* dagumenl published prior to the intemational filing date but leter then
the priority date elaimed '8" doourment member of the aame patent family
Date of the aotual scomplstion cf tha intemational eearch Date of mailing of the intem ational zearch report
3 April 2014 67/07/2014
Nama and malling address of the ISAS Authorized sfficar

Europesn Patent Offioe, P.3. 5318 Patentaan 2
NL - 2280 HV Rijewik

Tel. (+1-70) 340-2040,

2 nu&mmﬂﬁuoams Gruber, Andreas

Form PCTASARZ10 (second shaet) (Aprl 2005)
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C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Categany”

Citation of doaument, with indieation, where apprepriate, of the relavant passages

Ralevart to alaim Ne.

Y

PARDRIDGE ET AL: "Blood-brain barrier
delivery of protein and non-viral gene
therapeutics with molecular Trojan
horses",

JOURNAL OF CONTROLLED RELEASE, ELSEVIER,
AMSTERDAM, NL,

val. 122, no. 3,

18 September 2007 (2007-09-18), pages
345-348, XPO22336567,

155N: 0168-3659, DOI:
10.1016/J.JCONREL.2007.04.001

e.g. abstract; page 345, right-hand
column, paragraph 2; table 2; page 347,
left-hand colum, paragraph 3;

the whole document

W0 2012/075037 A1 (GENENTECH INC [US];
HOFFMANN LA ROCHE [CH]; DENNIS MARK [US];
WATTS RY) 7 June 2012 (2012-06-07)

e.g. page 49, line 29-31; examples
starting on page 60, in particular
starting on page 64, paragraph 2;

the whole document

W0 2011/059755 A2 (ABBOTT LAB [US]; GHAYUR
TARIQ [US]; SALFELD JOCHEN G [US];
MCPHERSON M) 19 May 2011 (2011-05-19)
e.g. page 26, paragraph 2; page 87, line
4-8;

the whole document

PARDRIDGE WILLIAM M: "Biolcgic
TNF[alpha] -inhikitors that cross the human
blocd-brain barrier",

BIOENGINEERED BUGS, LANDES BIOSCIENCE, US,
vol. 1, no. 4, 1 July 2010 (2010-07-01),
pages 231-234, XPO02669295,

155N: 1949-1018

e.g. abstract; fig. 1; paragraph bridging
page 231 and 232;

the whole document

BOADO R J ET AL: "“Fusion antibody for
Alzheimer's disease with bidirectional
transport across the blood=brain barrier
and A[beta] fibril disaggregation",
BIDCONJUGATE CHEMISTRY, ACS, WASHINGTON,
DC, Us,

vol. 18, no. 2, 1 March 2007 (2007-03-081),
pages 447-455, XPpp2610311,

15SN: 1043-1802, DOI: 10.1021/BCO60349X
[retrieved on 2007-02-22]

e.g. abstract; fig. 2; paragraph bridging
page 452 and 453;

the whole document

1-30,46,
47,
51-117

1-30,46,
47,
51-117

1-30,46,
51-117

1-30,46,
47,
51-117

1-30,46,
51-117
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Categarny* | Citation of doaument, with indieation, where appropriate, of the relavant passages Relevant to olaim Na.
Y Y. ZHANG ET AL: "Delivery of 1-30,46,
-Galactosidase tc Mouse Brain via the 47,
Blood-Brain Barrier Transferrin Receptor", 51-117
JOURNAL OF PHARMACOLOGY AND EXPERIMENTAL
THERAPEUTICS,
vol. 313, no. 3, 1 June 2005 [2005-06-01),
pages 1075-1081, XP055111828,
ISSN: Q22-3565, DOI:
16.1124/jpet.104.082974
e.g. abstract;
the whole document
A GU JIJIE ET AL: "GENERATION OF 1-30,46,
DUAL-VARIABLE-DOMAIN IMMUNOGLOBULIN 47,
MOLECULES FOR DUAL-SPECIFIC TARGETING", 51-117

METHODS IN ENZYMOLOGY; [METHODS IN
ENZYMOLOGY], ACADEMIC PRESS, US,

vol. 502, 1 January 2012 (2012-01-01),
pages 25-41, XPOO9168885,

IS5N: 0076-6879

e.g. abstract; page 27, penultimate
sentence;

the whole document

Fortn PCTASAZ10 (2ortinuation of second eneet) (At 2005)
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Internetional application No.

INTERNATIONAL SEARCH REPORT PCT/US2013/073114

BoxNo.ll Chservations where certain claims were found unsearchable (Continuation of item 2 of first sheet}

This iltem ational search report has not been estaklished in respect of certain claims under Article 17(2)(a) for the following reasons:

1. l:l Claime Nos.:
because they relate 1o subject matter hot required to be searched by thia Authority, namely:

2. |:| Claima Nas.:
because they relate to parts of the international application that do not comply with the preseribed requirements to such
an extent that no meaningful lInternational seareh ¢an be carred out, specltically:

3. D Claims Nos.:
because they are dependent clalms and are not qrafted In accordance with the second and third sentences of Rule 6.4(a).

BoxNo.lll Observatlons where unlty of Invention Is lacking (Continuation of item 3 of first sheet)

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

see additional sheet

1. As all required additional asarch fees were timely paid by ihe applicant, this internetional search report covers all saearchable
olaims.

2. D As all searchable olaims oculd be searched without effort justifying an additional fees, this Authority did not invits payment of
additional fees.

3. As only some of the required additional saarch fess wars timaly paid by the applicant, this intermational ssarch report covers
only those elaima for which fees were paid, apecifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Gonsequendly, thia international search report is
restricted to the invention first mentioned in the claims; it ie coverad by claims Nos.:

1-30, 46, 47, 51-117(all partially)

Remark on Protaat The additional search fees were accompanied by the applicant's protest and, where applicable, the
paymertt of a protest fee.

The additional scarch feca were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

DNO pratest accompanied the payment of additional search fees.

Form PCTASA/210 (eontinuation of firat ehaet (2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCT/ISA! 21p

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-30, 46, 47, 51-117{all partially)

DVD according to claim 1,binding protein of claim 60,96,
conjugate of claim 80, nucleic acid of claim 83, vector of
claim 84, cell of claim 86, method of claim 90,105,111,
protein of claim 91, composition of claim 92,kit of claim
117, that binds to transferrin receptor and comprises
budenoside

1.1. claims: 1-30, 46, 47, 51-117(all partially)

DVD according to claim 1, binding protein of claim 60,61,96,
conjugate of claim 80, nucleic acid of claim 83, vector of
claim 84, cell of claim 86, method of claim 90,101,105,111,
protein of claim 91, composition of claim 92, kit of claim
117, that binds to transferrin receptor and comprises
TNFalpha binding protein

2-90. claims: 1-30, 46-117, 120(all partially)

DVD according to claim 1, binding protein of claim
36,60,61,96, conjugate of claim 80, nucleic acid of claim
83, vector of claim 84, cell of claim 86, method of claim
90,101,105,111, protein of claim 91, composition of claim
92, kit of claim 117, that binds te transferrin receptor and
comprises any one of the compositicns Tisted in claim 16,
i.e. invention 2 being epidermal growth factor, invention 90
being TGFbeta

91-146. claims: 1-4, 6-30, 46-63, 67-69, 73-117, 120(all partially)

DVD according to claim 1, hinding protein of claim 60,61,96,
conjugate of claim 80, nucleic acid of claim 83, vector of
claim 84, cell of claim 86, method of c¢laim 90,101,105,111,
protein of claim 91, composition of claim 92, kit of claim
117, that binds to any one of the molecules listed in claim
12, except for TfR, i.e. invention 91 being insulin
receptor, invention 140 bheing RAGE, and comprising a
molecule listed in claim 16

141-146. claims: 31-45(completely); 60, 80-108, 105-117(partially)

binding protein of claim 31,36,60, conjugate of claim 80,
nucleic acid of claim 83, vector of claim 84, cell of claim
86, method of claim 90,105,111, protein of claim 91,
composition of claim 92, kit of claim 117, that binds Abeta
(invention 141), BACE (invention 142), Her? (invention 143),
RGMA (invention 144), TNFalpha (invention 145), or APP
(invention 146)
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147. claim: 118

antibody of claim 118

148. claim: 119
antibody of claim 119
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Intemational application No
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Patent documant Publicatian Patent family Publication

cited in search report date member(s] date
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AU 2011336716 Al 09-05-2013
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CR 20130255 A 18-09-2013
EA 201350785 Al 29-11-2013
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MA 34749 Bl 03-12-2013
SG 150900 Al 31-07-2013
Td 201305200 A 01-62-2013
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¢0 6551686 A2 31-10-2012
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KR 20140015145 A b6-02-2014
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