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Stat3_VHH-10 (##1#&530) @ :5-
gatgtgcagetggtggagictggggoaggacicggtgcaggetggaggetctetg
agactctcetgtgtagecictacatacaccggetgeatgggctggticcgecaggetectggaaaggagegegagggagtcgeagetctt
aglageecglgglitigeegggeactataccgactecglgaagggccgatlclecatcteccgagactacgicaagaatgegglgtatetge
aaatgaacactgtgaaacctgaggacgctgccatgtactactgtgeagcacgggagggatgggagigcggigagacciggttggaccg
gaccgeegggggccatacetactggggecaggggacceaggieacegtetectea-3’
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Stat3_VHH-14 (®%#&43 1) : 5-caggigcagelggtggagiclgggggaggcteggigeaggetggaggetcte
tgagactetectgtgtagectctacatacaceggetgeatgggetggttecgecaggetectggaaaggagegegagggagtegeaget
cttagtagcegtggtittgeegggcactatacegactecgtgaagggccgattcteeatctecegagactacgtcaagaatgeggtgtatet
gcaaatgaacactgtgaaacctgaggacgetgecatgtactactgtgeageacgggagggatgggagigeggigagacetggitggac
cggaccgeecgggggccatacctactggggecaggggaccetggteaccgieteetca-3*

gogooao

Stat3_VHH-12 @m#i# 73 2) : 5'-caggtgcagetggtegagtctgggggaggcteggtgeaggetggagggtetet
gagactcteetgtgeagectetggagecaatggtggicggagetgeatgggetggticegecaggticcagggaaggagegegageg
getttetggtatttcaaccggtggtettattacatactatgecgactecgtgaagggecgatteaccateteccaagacaacaccaagaaca
cgetgtatctgeaaatgaacagectgaaacctgaggacactgecatgtactactgtgegacgagteggtitgactgetatagaggetettg
gltcaaccgatatatgtataacagtigggeccaggggaccetggteaccgtetectea-3°

ooooaod

Stat3_VHH-13 (®#%1#%%-3 3) : 5'-catgtgcagetggtggagtetgggggaggcteggtgeaggetggagggtetct
gagactctectgtgeagectetggagecaacggtggtcggagetgeatgggctggttccgecaggticcagggaaggagegegaggg
getttetggtatttcaaceggtg gtettattacatactatgecgactecgtgaagggecgattcaccatcteccaagacaacaccaagaaca
cgelgtatctgeaaalgaacagecigaaacclgaggacactgecalglactaciglgegacgagieggtitgactgetatagaggelctlg
gitcaaccgatatatgtataacagtiggggccaggggacceaggleactgtctectea-3°

ooooao

Stat3_VHH-20 (ms#+34) - 5'-gatgtgeagetggtggagictgggggaggcteggtgcaggctggaggstetet
gagactctectgtgeagectetggagecaalgglggteggagelgealgggetggticegecaggticecagggaaggagegegagey
gattretggtatitcaaceggtggicttattacatactatgecgactecgtgaagggccgattcaccatcteccaagacaacaccaagaaca
cgetgtatctgeaaatgaacagecetgaaacctgaggacactgeeatgtactactgtgegacgagteggtitgactgetatagaggcetettg
gltcaaccgatatatgtataacagtiggggccaggggaccctggtcacegtetectca-3’

ooooao

Stat3 VHH-23 (a##% 53 5) @ 5 -caggtgecagetggtggagietgggggaggcteggtgeaggetggaggcetetet
gagactctectgtgtagectetacatacaccggetgeatgggetggatteegecaggetectggaaaggagegegagggagtegeagete
ttagcagecegtgattitgecgggcactataccgacteegtgaagggecgattctecatctcccgagactacgtcaagaatgeggtgtatet
gcaaatgaacactgtgaaacctgaggacgetgecatgtactactgtgeageacgggagggatgggagtecggtgagaccetggttggac
cggaccgecgggagecatacctactggggecaggggaccetggteacegtetectea-3°

ooooao

Stat3_VHH-24 (es#736) - 5 -gagglgcagelgglggaglelgggggagectegglgcaggelggaggetetet
gagacltelectgtgtagectetacatacaceggetgeatgggetggiicegecaggelectggaaaggagegegagggagtegeagete
ttagtagccgtggtittgecgggcactataccgactecglgaagggecgaticteeatcteccgagactacgtcaagaatgeggigtatetg
caaatgaacactgtgaaacctgaggacgetgecatgtactactgtgeageacgggagggatggeagtgcggtgagacctggitggace
gaaccgeegggggcecatacctactggggecaggggaccctggtcacegtetectea-3

ggooano

Stat3_VHH-25 (&5#%%537) : 5-
gagglgcagetgglggagictgggggaggetegglgeaggetggagggletetg
agactctcctgtgcagectcetggagecaatggtgateggagetgeatggactggttccgecaggticcagggaaggagegcgagege
glttetggtatticaaccggtggtettattacatactatgecgactecgigaaggglcgaticaccatcicccaagacaacaccaagaacacg
clgtatctgcaaatgageagectgaaacclgaggacactgecatgtactactgtgegacgagteggtitgactgctatagaggetctiggit
caaccgatatatgtataacagtiggggccaggggacccaggteaccgteteetea-3’
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ooooao

Stat3_VHH-19 (F»1&%538) : 5-
catgtgeagetgglggagiclggggggoocicgglgeaggctggaggetetetga
gactcteetgtgtagectctacatacaccggetgeatgggctggticegecaggctectggaaaggagegegagggagtcgeagetctta
gtagecegtggtittgeegggeactataccgactecgtgaagggccgatictecatcteecgagactacgtcaagaatgeggtgtatetgea
aatgaacactglgaaacctgaggacgclgecaltgtactactgtgecageacgggagggatggeagtecggtgagacelggitggacegg
accgeegggggecatacetactggggecaggggacccaggteacegteteetea-3°

gogooano

Stat3_VHH-32 (ms%es309) . 5 -gatgtgeagetgglggagletgggegageclegglgeaggelggagggte
tetgagactetectgtgeageetetggagecaatggtggteggagetgeatgggetggticegecaggticecagggaaggagegegag
gggotttctggtatttcaaccggtggtettattacatactatgecgactecgtgaagggccgaticaccatctecccaagacaacaccaagaa
cacgctgtatctgcaaatgaacagectgaaacctgaggacactgecatgtactactgtgegacgagteggtitgactgetatagagactett
ggttcaaccgatatatgtataacagttggegccaggggacccaggteaccgtetectea-3’

gogooano

Stat3_VHH-33 (m##+# 4 0) : 5 -cagglgcagetggtggagiclgggggaggctegglgeaggetggagggtet
ctgagactcteetgtgeageetetggagecaatggtggteggagetgcatgggetggticegecaggticcagggaaggagegegagg
gggtitctggtatttcaaccggtggiettattacatactatgecgactecgtgaagggecgattcaccateteccaagacaacaceaagaac
acgctgtatctgeaaatgaacagectgaaacctgaggacactgecatgtactactgtgegacgagteggtitgactgetatagaggetettg
gltcaaccgatatatglataacagitggggccaggggacccaggicaccgieteetea-3’

Ooo0ooOoao

Stat3_VHH-36 (m#l#9541) : 5-
gatgtgcagetggtggagtctogepeagocteggtocaggctggagactetetga
gacteteetgtgtageetetacatacaccggetgcatgggetggticegecaggetectggaaaggagegegagggagtegeagetetta
gtageegtggttttgecgggeactatacegacteegigaagggecgatictecatetcecgagactacgicaagaatgeggigtatetgea
aatgaacactgtgaaacctgaggacgcetgccatgtactactgtgecagecacgggagggatggeagtgcggtgagacetggiiggacegg
accgecggggeccatacetactggggecaggggacectggteactegtetectea-3’

ooooOao

Stat3_VHH-11 (m#& 54 2) : 5-gtgcagetggtggagtetgggggaggcteggtecaggetggagggtetetgag
acteteetgtgeagectetggageeaatggtggteggagetgeatgggctggitcegecaggticcagggaaggage gteagggoottt
ctggtatticaaccggtggtettattacatactatgecgactecgtgaagggccgattcaccatcteccaagacaacaccaagaacacgetg
tatctgeaaatgaacagectgaaacctgaggacactgecatgtactactgtgegacgagteggtitgactgetatagaggetettggticaa
cegalatatglataacagiiggggecaggggaceetggleactgteteetea-3’

ooooOao

Stat3_VHH-6 (fs#&%4 3) : 5’-gtgcagetggtggagictgagggaggeteggtgeaggetggagggtetetgaga
cleteetgtgeagecetetggagecaatggtggteggagetgeatgggetggticegecaggticcagggaaggagegegagggggtite
tggtatttcaaccggtggtettattacatactatgecgactecgtgaagggeegattcaceatetcecaagacaacaccaagaacacgetgt
atctgecaaatgaacagectgaaacctgaggacactgecatgtactactgtgegacgagteggtitgactgetatagaggetettggticaac
cgatatatgtataacagtiggggccaggggaccelggicaccgicteetca-3’

gogooao

Stat3_VHH-1 (ms#E54 4) o 5-gtgcagetggtggagtetgggggagecteggtgcaggetggaggetetetgaga
cteteetgtgeagectetggagecaatggtggtegagetgeatgggetggttccgecaggticeagggaaggagegegagggg gitte
tggtatttcaaccggtggtcttattacatactatgecgactcegtgaagggecgaticaccatctcccaagacaacaccaataacacgetgt
atctgeaaatgaacagecetgaaacetgaggacactgecatgtactactgtgegacgagteggtitgactgetatagaggetettggttcaac
cgatatatgtataacagttggggecaggggaccetggteactgtetectea-3’
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VHHRE kA k47 oy
- OFEE =HET D AREEID (nM) KD (M) (17398 (1/7%) =k &
APS (Fis7uEAvFy) |[RSTATS VHHI13 |STAT3 20 ug/ml 1000 1.168E-07 | 3.16E+05 | 3.689E02 0.985
APS (FI/FuEnvyy) |[HSTAT3 VHHI13 |STAT3 20 pg/ml 500 1012E-07 | 404E+05 | 4.09E-02 0.974
APS (Fi/7uEny5y) [HSTAT3 VHH13 [STAT3 20 pg/ml 250 <1.0E-12 4. 69E+91 S 11ED2 0.980
APS (Ti/7m¥ny7y) [HISTAT3 VHHI13 (STAT3 20 pg/ml 125 1474E07 | 3.09E+05 | 4.55E02 0.991
APS (73/7ubnreyy) HSTAT3 VHHI13 |STAT3 20 pg/ml E25 9921E08 | 271405 | 269E02 0875
APS (73/7a¥AvF») [HSTAT3 VHH13 [STAT3 20 pg/ml 33 153606 | 6.75E+04 1.03E01 0.656
APS (Ti/7/uEnry7y) |[Hikras STAT3 20 pg/ml 1000 6.75E-08 | 1.19E+04 | S5.01ED4 0.917
APS (73/7ubEns5y) |Hikras STAT3 20 pg/mi 500 2916E-08 | 1.65E+04 | 4.80DE-04 0.890
APS (FI/Fubrv7y) |Hlikras STAT3 20 pg/mi 250 4.324E-09 | B93E+)4 | 3.66E-04 0.276
APS (73/7uEnrvyFy) (Hikras STAT3 20 pg/mi 125 LU B AL HYARL
APS (73I/7aEav3y) |Hikras STAT3 20 pg/ml B25 ZLAL YL ML ML
APS (73/7/uEry7y) |Hikras STAT3 20 pg/ml 313 ML HZuL ML ML
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# 2
EHERFEE (57 0nM) HEEREMDA-MB—2 3 1H#ilaickits
FISTAT3 sdADbTONE%3HEA

sl *fHR 0.5ug/mlL | 1.0pg/mL | 10. 0pg/mL | 100 g/ mL pfi *
H,VEHIS | 40000 | 40,048 | 40,086 | 0.035 | 6.en1 | 999

0. 404 0. 485 0. 402 0. 588 0.416
H.VHHI4 | 61 +0. 040 +0. 017 +0. 020 +0. 030 0. 002

0. 550 0. 685 0.716 0. 355 0. 059
B. MHEL=2 | 15 068 +0. 018 +0. 023 +0. 033 +0. 001 =0. 0001

0. 593 0. 666 0. 644 0. 456 0. 255
B MEELE | i pia +0. 022 +0. 045 +0. 048 +0. 005 <. 0001

*—HRGPaH (ANOVA) , Fa—F—« 7 b——LHHLERE
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# 3

s d AbLEDORE

JP 2017-538671 A 2017.12.28

JLER © g/ mL FHE % pfH *

H. VHH13 0.5 ¥ TE 1 HE
1.0 ¢ E A HE
10.0 ¥ TE 1 HE
100. 0 38. 7 P<0. 05

H. VHH14 0.5 N
1.0 0.5 FFE T HE
10. 0 FREAHE
100. 0 FFTE ANHE

B. VHH13 0.5 K¢ E T HE
1.0 ¥ E T BE
10. 0 35.5 P<0. 001
100. 0 89. 3 P<0. 001

B. VHH14 0.5 ¥ ETBE
1.0 ¥ TE T RE
10.0 29, 1 P<0. 05
100. 0 57.0 P<0. 001

k —Fmaaol (ANOVA) , Fa—F— 7 b —~v—%H

LB R E

oooano

#z4

SEHRYERE (57 0nM) HHEMEEEMDA-MB—2 3 1#ilalcBirs

FISTAT3 sdAbTONHE#ESAR
g T RE 0.5ug//mL | 1.0pg//mL | 10.0pg/mL | 100u g mL pfE *
HVHEIS | 0otes | soms | 48 | 4Doss | <o.ozs | 002
RV | opven | apoet | S008 | sOcols | 6. | 00007
BovHH1s | 200 0 055 | +0.024 | 40,030 | +6.005 | <O-0001
BVHEM | 5hie | idmme | coms | nor. | shosy | S000L

* —Hmaar (ANOVA) |

Fa—%—s 7 —e—2BILEBRE
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000
#5
MDA—-—MB—2 3 1#RBEHEICHTHHSTATIS s dAbLEDOHE
LFR 5 A 1%

ALER 1 g/ mL FELE % pfiE *
H. VHH13 0.5 13. 2 N

1.0 12. 5 FEEABE

10. 0 24. 4 P<0. 01

100. 0 34. 5 P<0. 001
H. VHH14 0.5 9.5 ¥ E A RE

1.0 4.9 e E 1 Ae

10. 0 18. 2 P<0. 001

100. 0 18.9 P<0. 001
B. VHH13 0.5 5.4 ¥ EABE

1.0 18. 8 ¥ EAEE

10. 0 37.1 P<0. 001

100. 0 89. 7 P<0. 001
B. VHH14 0.5 0 ¥ EBE

1.0 0 ¥ EARE

10. 0 5.5 FFEABE

100. 0 18. 9 P<0. 05
k —FHSEsath (ANOVA) | Fa—F— 7 L—v—LELKHEE
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#6
SEHRHE (57 0nM) HEHERZEMDA-MB—2 3 1f#ijgickits
sdAb TOMNHE%3HH

ALER S *fHR 10. O g/ mL 100 g/ mL pfiE *

B. VHH13 1 0. 550+0. 036 0. 355+0. 033 0. 059+0. 001 <0. 0001
2 0. 735+0. 092 0. 489-+0. 019 0. 449+0. 054 0. 0355

3 0. 627+0. 033 0.432-+0. 060 0.078=+0. 001 0. 0002

4 0. 648+0. 090 0.576+0. 061 0. 063+0. 002 0. 0011

EX ) 0. 640+0. 038 0. 463+0. 047 0.163%+0. 10 0. 0019

B. VHH14 1 0.593+0. 014 0. 456+0. 048 0. 255+0. 005 0. 0005
2 0. 624+0. 046 0.499+0. 018 0. 357+0. 019 0. 0025

3 0. 816+0. 088 0. 502+0. 048 0. 308+0. 021 0. 0026

4 0. 729+0. 051 0. 559+0. 041 0. 287+0. 021 0. 0007

EAEY 0.691%0. 051 0. 504%0. 021 0. 30220, 043 <0. 0001

k —FroEot (ANOVA) , Fa—F—+« 7 L—~—%BHLKHE

oggoao

=7
EHEHE (57 0nM) HEHEBREMDA-MB—2 3 1/MEICEBITS
FISTAT3 sdAbLDTOMNEEZSHE

AL 4 pogicl 10. 0p g/ mL 100 1 g/ mL pfE *

B. VHH13 1 0. 804+0. 046 0. 506+0. 030 0. 083+0. 005 <0. 0001
2 0.561%0. 024 0.417+0. 011 0. 266+0. 015 <0. 0001
3 0. 970+0. 048 0. 814%0. 052 0. 105+0. 005 <0. 0001
4 0. 757%0. 118 0. 665+0. 036 0. 087+0. 004 0.011

e 0. 773%+0. 084 0. 601+0. 088 0. 135+0. 044 0. 0005

B. VHH14 1 0.677%0. 015 0. 640+0. 011 0. 549+0. 023 0. 0047
2 0. 456+0. 037 0. 338+0. 023 0.274+0. 032 0. 0166
3 0. 983+0. 019 0. 930+0. 044 0. 578+0. 039 0. 0004
4 1. 092+0. 053 0. 842+0. 052 0. 499+0. 036 0. 0004

BREY 0. 802=+0. 145 0. 688+0. 131 0.475+0. 0690 | 0. 2022

* —HmES#HSHT (ANOVA) | Fa—F— 7 b —~v—LEHKHBE
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0ooon
# 8
FEHWHE (570nM) HEEBREPANC— 1HEICBITSHSTATITO
PR 3 H B
G Ehk &t HR 10. O g/ mL 100 u g/ mL pfH
B. VHH13 1 0. 756+0. 045 0.432+0. 015 0. 307+0. 012 <0. 0001
1.347+0. 189 0.491%+0. 087 0.169+0. 094 0. 0019
3 1. 025+0. 056 0. 493+0. 029 0. 166+0. 028 <0. 0001
e 1.043%0. 171 0. 472+0. 020 0. 214+0. 047 0. 0034 10
H. VHH13 1 1. 541+0. 097 1. 066+0. 153 0. 732+0. 015 0. 0046
2 1.611£0. 119 1. 353%0.119 0. 762+0. 654 0. 3527
3 1. 074+0. 040 0. 897+0. 154 0. 700+0. 082 0.1092
EX B 1.409+0. 169 1.105+0. 133 0.731+0. 181 0. 0238
H. VHH14 1 1.195+0. 205 0. 920%+0. 133 0. 808+0. 239 0.4161
2 1.423+0. 038 1.183%0. 114 0. 993%0. 088 0. 0338
3 1.293+0. 169 1.163+0. 044 0. 916+0. 088 0. 1330
XN ) 1. 304+0. 066 1. 089+0. 085 0. 906=+0. 054 0.0188 20
 —HRDESH (ANOVA) | Fa—F— -7 L—~v—ZLEILBEBRE
0000
9
SEEIWRNE (570nM) TEEERZPANC— 1MBICEBITFAHMSTAT 3
s dAb TOWNET%S5HE
HILFR EE B 10. O g/ mL 100 1 g/ mL pfE *
B. VHIH13 1 0. 687+0. 047 0. 433+0. 036 0. 243%0. 024 0. 0004 30
1. 670+0. 196 0. 869=+0. 053 0.211£0. 006 0. 0004
1. 389+0. 044 0.627+0. 073 0. 203=+0. 013 <0. 0001
BRI 1.249+0. 292 0. 643+0. 126 0.219+0. 012 0. 0208
H. VHH13 1 1. 462+0. 150 1. 128=+0. 105 0.839+0. 117 0. 0349
1. 792=+0. 202 1. 341+0. 095 0.911+0. 079 0.0113
1. 605%0. 289 1.161£0. 140 0. 820=£0. 005 0. 0638
2R 1.620+0. 096 1. 210+0. 066 0. 857+0. 028 0. 0007
H. VHH14 1 1. 992+0. 105 1. 859%0. 033 0. 095+0. 003 <0. 0001 40
1. 517+0. 050 1. 165+0. 015 1. 169+0. 050 0. 0015
1. 579%0. 134 1. 081%0. 103 0. 998=+0. 049 0. 0136
2R 1.696=+0. 149 1. 368+0. 247 0. 754+0. 333 0. 0967

k —FHSEO (ANOVA) | Fa—F— - J L —<v—LELRRBRE
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ooooo
#*10
MDA—MB—2 3 1 {llificst9 2 S TAT3 s d AbMHE3 BROFHEREIRE
AR e PfE® 10. Op g/ mL PiE® 100pg/mL | PE"
B. VHH13 1 P<0.0001 | 35.5 P<0.001 | 89.3 P<0. 001
2 P=0. 03 33. 5 B E AR 38. 9 P<0. 05
3 P=0.0001 |31.1 P<0. 05 87.6 P<0. 001
4 P=0. 0001 | 11.1 FEE TR 90. 3 P<0. 01
B EEY% 27. 8 76.5
B. VHH14 1 P<0. 001 28 1 P<0. 05 57.0 P<0. 001
2 P=0. 03 20.0 ke 7E EE 42. 8 P<0. 01
3 P=0. 03 38.5 P<0. 05 62. 3 P<0. 01
4 P=0. 006 23.3 FR7E HE 60. 6 P<0. 001
ERTFHEE% 26, 2 55. 7

a. —HRDESHT (ANOVA) | b.

HRBE=F 2—F%— 7 L—~—ZEHBIRE

00000
#F11
MDA—MB —2 3 1 {4 55 S TAT 3 s d AbALPLS HEOFEHRLREIHE
pus:il EBR PfE® 10. O g/ mL PfE® 100 g/ mL PiE®
B. VHH13 1 P<0. 0001 37.1 P<0. 001 89. 7 P<0. 001
2 P<0. 0001 85,7 P<0. 001 52. 6 P<0. 001
3 P<0. 0001 16. 1 HFE R HE 89, 2 P<0. 001
4 P=0. 001 12,9 ¥ TE A BE 88.5 P<0.01
IR E % 22. 8 80. 0
B. VHH14 1 P<0. 0001 5.3 H5 E A 18. 9 P<0. 05
5 P=0. 02 25. 9 HFE FHE 39. 9 P<0. 05
3 P=0. 0004 5.4 B E R fE 41. 2 P<0. 001
4 P=0. 0004 22.9 P<0.05 54. 3 P<0. 001
TR E % 14. 9 38. 6

a. —HAGEGH (ANOVA) | b. FRRE=Fa2—F— - 7 L—~—ZLEHLBIRE
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0ooooano
#12
PANC — 1 JIaERICRTAFISTATS3 s dAbFE3 HEOELRERSE
p ] Fln PfE* 10. Op g/ mL PAE" 100 g/ mL | PE"
B. VHH13 P<0.0001 | 42.9 P<0.001 | 59.4 P<0. 001
P=0. 03 63. 5 P<0. 05 87.5 P<0. 01
P<0. 0001 51. 9 P<0.001 |83.8 P<0. 001
A RE % 52. 8 76.9
H. VHH13 P=0. 005 30. 8 P<0. 05 52.5 P<0. 01
2 P=0. 002 16. 0 i EREE 52. 7 P<0. 01
3 P=0.11 16. 5 5 E R HE 34. 8 5 RHE
PR E % 21.1 46. 7
H. VHH14 P=0. 42 23.0 e E R RE 32. 4 R E R EE
) P=0. 03 16. 9 I E R BE 30,2 P<0. 05
3 P=0. 13 10. 1 FETE R HE 29 2 ¥R TE R HE
IR E % 16. 7 30. 6

a. —HmESEGH (ANOVA) | b. BEBRE=F=2—F— 7 L—~—LEHHERTE

ooooo
#13
PANC— 1 BB IctT 2HSTATS3 s dAbES HEOEYEERE
LER e PiE® 10. Oug/mL | PfE" 100p g/mL | PfE"
B. VHH13 1 P=0.0004 | 37.0 P<0. 01 64. 6 P<0. 001
2 P=0.0004 | 48.0 P<0. 01 87.4 P<0. 001
3 P<0.0001 | 54.9 P<0.001 | 85.4 P<0. 001
ST E% 46. 6 79.1
H. VHH13 1 P=0. 03 22. 8 R HE 42. 6 P<0. 05
P=0. 01 25; 2 BEREE 49, 2 P<0. 01
P=0. 06 27. 7 FETERHE 48. 9 B EARE
B AL RE % 25. 2 46. 9
H. VHH14 P=0. 08 26. 8 FEETRHE 14. 8 e TE T HE
P=0. 002 23, @ P<0. 01 22,9 P<0. 01
P=0. 02 31. 5 P<0. 05 36. 8 P<0. 05
R E % g7, 2 24, 8
a. —HmGmaatr (ANOVA) | b. FEERE=FT 2—F—+ 7 L—~—ZEHLHRE
oooooao
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ooocoobbooooooooobobboboooooooobbboOooooan
goocoobbooooooooobbbooooooooobbboooooao
oobpybODOOODO0OO0DOO0OOppODDOODODOOODOODDDOOOOODO
ooocoobbooooooooobobbboooooooobobbooooonn
topOODODODO0ODO0ODO0OOO0OppOODODDOOODOOOOODODDODDOOOOOO

#14

s d A b OHUEFEIEM

FBR 1L IE
(P %)

FER 2
(PR %)

ETRUE
(FELE %)

TEER
(FELE %)

pfiE *

it Hit

0. 93

1. 25

1. 46

1.21

S0ug

0. 82(12. 0)

0. 99(20. 5)

0. 64(56. 2)

0. 82(32. 6)

i IE A RE

100ug

0.07(93.1)

0. 12(90. 1)

0. 14(90. 5)

0.11(91.0)

<0. 001

* —HASEIH (ANOVA) | Fa—F— - 7 b—~—LEHHRKRE

gooo0o0oao
#£15
DU 1 4 5Fi M A2S TAT SMENEVHHL 3 s dAbOHEMIER
EERIEE | ER2EIEE | EBRIWLE | EHREE (i
(PR %) (P %) (PR %) (PR %) PR

Fagiicl 1; 605 1. 58 1. 61 1. 41

50ug 0.68(35.7) | 1.2(55.5) | 1.03(35.8) | 0. 98(30.5) | ¥ERKE

100 g | 0.13(87.4) | 0.12(95.7) | 0.06(96.1) | 0.10(92.7) | <0.001
% —HE4SES (ANOVA) , Fa—F— -« 7L —v—LZELERE
Ooo0o00o0oaoao
gooooooocobooooocooooooooooooooobooooooo0oo0ooaoao
O
goooooooooooo0ooooo0oooboooooo0oooooooooooooodao
gooooo0ooooboooooooooooooooooooob0oooooooo0ooaoao
gooooooooooooobooooooooooao
Ooo0oo00ooao
goooooooooooo0oooooooboooooo0ooooooooooooooodao
gooooooocobooooocooootoooooooooooboooooooooboaoao
gooooooooooooooooooooooooooooooooooooobooodao
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Ooooooooooooooooooooboooooo0oooooooooooooaodao
gooooooocobooooocoooooooooooooooboooooooooboaoao
gooooooooooooooooooooooooooooooooooooobooodao
Ooo0oo00oaoao
goooooao

30

40

50



(42) JP 2017-538671 A 2017.12.28
Oo0oo0oo0oo0oooooooooo0oo0oooob0 oo o0ooooOob0 oo oooooboOooooaoan
gooo0oo0o0ooooooooooooouooooo oo oootoooooooooaooao
gooooooocobooooocoooooooooooooooboooooooooaoao
I 1 I e I e 1 A A A O 0 I R O A W R W A
oooobboooooo, p 0000000 O0COODODDDODOODODOOOODODDDOOOOO
gooo0ooo0oooobooo0ooooooooooooooooooboooooooo0o=+x0Oa0
goooooo++00000C0COO0+000C0COO00DO0O0O+x000C0000000O0AO
Oo0oo0oo0oo0oo0oooooooo0oo0oooob0 oo oooDob0 oo oooooboooooaoan
gooo0oo0ooooooouoooooouooooo oo oootoooooooooooao
gooob,,y000o0ooobbooooooooobboooooooobboooodd
Oo0oooooooonoao
gooooao

#16

7L A0 e R A
(L VS P B RETRT 7 AN ag:|
MDA—MB—2 31 [lE ER, PR, HER 2™ [EEMK, 7uo—TF 4 VK
MDA—MB—4 6 8 [l ER™, PR, Her 2 |
MDA—-MB—453 %% |[ER. PR, HER 2"~ SEES AT
BT474 i He r 2 #i& EIEB
MCF —7 i ER', PR", HER 2" |EIEA
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*17
ISTATS3 VHH13 (BEFEE3)

JP 2017-538671 A 2017.12.28

s d A bz X B3I MRk E

Mok [E (p g/ mL) S B A FH 2 % p fE
BT474 0 0. 634
0. 39 0: 322 49. 3 P<0. 001
0. 78 0. 462 27. 2 P<0. 001
1. 56 0. 502 20. 8 P<0. 01
3. 13 0. 446 29. 7 P<0. 001
6. 25 0. 469 26. 1 P<0. 001
12. 5 0. 363 42, 7 P<0. 001
25 0. 256 59. 6 P<0. 001
50 0. 145 TT. ‘B P<0. 001
100 0. 046 92. 8 P<0. 001
200 0. 040 93. 8 P<0. 001
MCF—7 0 0. 590
0. 39 0. 818 0
0. 78 0. 785 0
1. 56 0. 823 0
3. 13 0. 689 0
6. 25 0. 435 a9, 1 FEE NBE
12. 5 0. 327 41. 6 P<0. 01
25 0. 212 62. 1 P<0. 001
50 0. 057 89. 9 P<0. 001
100 0. 038 93. 2 P<0. 001
200 0. 040 92. 9 P<0. 001
MDA —MB
iy 0 0. 253
0. 39 0. 311 0
0. 78 0. 289 0
1. 56 0. 201 20. 6
3. 13 0. 228 11. 9
6. 25 0. 230 9. 1
12. 5 0. 130 48. 6 P<0. 001
25 0. 067 73. 5 P<0. 001
50 0. 042 83. 4 P<0. 001
100 0. 038 85. 0 P<0. 001
200 0. 040 84. 4 P<0. 001
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Btk |E (g g mL) | EXYHUEM FH. 2 % p fi
MDA —MB
a1 0 0. 502
0. 39 0. 603 0
0. 78 0. 576 0
1. 56 0. 570 0
3. 13 0. 445 11. 4 P<0. 001
6. 25 0. 312 37, 8 P<0. 001
1l & b 0. 224 boh., 4 P<0O0. 001
25 0. 196 60. 9 P<0. 001
50 0. 130 74. 2 P<0. 001
100 0. 041 91. 8 P<0. 001
200 0. 042 91. 7 P<0. 001
goooooao
gooooooooboooooooootooooo oo oobooboooooooooaoao
gooooooooooooooooooboooooboo0ooooooooooooobooodao
gooooo0ooooboooooooooooooooooooob0oooooooo0ooaoao
goooO0oano
#18
BISLARRE RO RR Ik 25 STAT3 VHH13 sdAbOBE
M (mg,/mL) | EXHEM FH. 3 % p &
DU145 0 0. 771
DU145 0. 39 0. 906 0
DU145 0. 78 1. 023 0
DU145 1. 56 0. 967 0
DU145 3. 13 0. 783 0
DU145 6. 25 0. 770 0
DU145 12. 5 0. 560 27. 4 P<0. 05
DU145 25 0. 359 53. 5 ([P<0. 001
DU145 50 0. 161 79. 1 |[P<0. 001
DU145 100 0. 039 95. 0 |[P<0. 001
DU145 200 0. 039 95. 0 |[P<0. 001
Ooo0oo00ooao
gooo0ooooooooooooooouooooo oo oooooooooooooaooao
OO
gooooooocobooooocooototoooobo oo oobootbooobooooooboaoao
goooooooooooo0ooooo0oooboooooo0oooooooooooooodao
gooooo0ooooboooooooooooooooooooob0oooooooo0ooaoao
gooooooocobooooocooototooooo oo oobooboooboooooooboaoao
I I e I I I I B B A B A B A B V R A N e N e N N N N NN N NN
gooo0ooooooooouoooooouoooootooooootoooooooooaooao
gooooooocobooooocoooooooooooooooboooooooooboaoao
gooooooooooooooooooooooooooooooooooooobooodao
goooooooooooo0ooooo0oooboooooo0oooooooooooooodao
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ooooODbOOO0oooooobooobobbooogoao

Ooo0o0oao
#19
e KB A 52 0 EBR A% 3
53 <7 ADHK SR A& TR B BEE
1 3 PBSEtEZ/L S HigHZE N 5H
2 3 HWEMEVHHLS 250 n g/ kegSE | HEFEN 5 H
3 3 MEMEVHHL3 500 u g kglhE | [EFEA 5H f#
goooooao
gooooooooooooooooooooooooooooooooooooobooodao
gooooooooooooooooooboooooo0oooooooooooooodao
gooooooocobooooocooooooooooooooobooooooo0oo0ooaoao
goooooooooooooooooooooooooooooao
gooooao
#20
FHARE RS
s WIEA L 1HH 4H B 6HE 13A H
il 12 17. 1=£0. 06 17. 1£0. 07 17. 80: 12 18. 1x0. 09 18. 8£0. 20
250 1 g,/ ke 17. 1£0. 06 172420, 03 17. 224£20. 15 17. 5=0. 15 18. 1x£0. 21
500 g/ kg 17.1+0. 17 17. 1£0. 09 17. 8+0. 18 18. 0x0. 20 18. 5£0. 18
pfif >0. 9999 0. 52 0. 05 0. 07 0.11
* —FmoEoH (ANOVA) | Fa—F— - JL—~v—ZHILKRRE
Ooo0oo00oaoao
goooooooobooooocoooooooooooooooboooooooooaoao
Ooo0ooooo0ooOooo0ooooOoooooooooobooboanooan
gooooooooooooooooooboooooooooooooooooooodao
gooo0ooo0ooooo0oooooooooooootooooooo0oooooooooaoao
gooooooocobooooocooootoooooooooooboooooooooboaoao
goooooooooooooooooobooooobooooooooooooobooodao
Ooooooooooooooooooooboooooo0oooooooooooooaodao
didx Dooogoooboooobbooobbop bbb obboooboao
OO0x O0OO0OO0O0OO0oO0O0ooO0Ooo0ooooooao
Ooo0oo00oaoao
gooooo0ooooboooooooooooooooooooob0oooooooo0ooaoao
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gooooooocobooooocoooooooooooooooboooooooooaoao
gooooooooooooooooooooooooooooooooooooobooodao
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gooooooocobooooocooooooooooooooobooooooo0oo0ooaoao
ooooooooooooooooooooooooboo0ooooooooooooobooodao
ooy, 000000000 O0OO0DDO0O0D0O0O0O0ooOooooODDbOO0n
gooo000oao
DOo0o0DoDoOoooooooooo??"O0oO0OoO0O0O0O0O0OO0OO0OO0OO0OO0O0OoOoOoOOoOOoOOoOOOoan
gooooooooooooooooooboooooooooooooooooobooodao
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1R H

60 H

9H H

128 H

16HH

Ees v

31.

. 83

32.1x0.'7T6

31. 9*0. 66

32. 1£0. 68

32. 0x0.

71

. 88

HLSTATS
VHH13

29.

.71

30..3x0. 75

30.

4+0.79

29,90, 72

30. 6£0.

74

77

pfE *

0.18

0. 27

.09

* Rl T 1R E
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F#z22
MDA —MB— 231 R2FEBHE T 5 L O 2 OIEE R EE (mm?)
ic3 i E 18 H 6H B 9H H 12HH 16 H 200 H
e
1 1 117.43 141.72 135.00 139.31 127.93 133.19
2 130. 30 142.83 206.15 256.99 244.06 243. 00
3 78.00 105.97 114.04 144.06 154.50 158.94
4 118.24 162.41 171.39 225.59 181.32 217.97
5 71.10 109.03 133.13 168.80 187.73 164. 45
14 103.01 132.39 151.94 186.95 179.11 183.51
R 11. 89 10. 82 16. 42 23. 28 19. 39 20. 28
2 6 123.94 114.91 129.22 176.04 170.09 162.98
T 85.93 101.06 112.60 112.24 139.56  96.43
8 147.34 148.72 169.69 185.08 170.07 256.71
9 115.91 103.64 108.37 141.21 144.51 119.42
10 73. 23 82.59 110.13 91.22 166.77 285.88
11 163. 73 178.23 183.79 165.52 214.28 129.51
12 75. 54 83.94 103.68 119.88 104.26  99. 48
13 70. 04 89.24 102.60 75.25 57. 65 95. 23
14 101. 62  65.09 82. 02 68. 01 61. 41 61. 83
15 67. 83 62. 21 59. 00 77. 04 65. 49 82. 73
16 131.93  75.28 76. 21 53. 55 73. 66 51. 61
17 74.28 109.06 111.92 89.94 58.56  100. 07
NS5 102.61 101.16 112.44 112.92 118.86 128.49
R E 9.6 9.8 10. 3 12.9 15. 9 21.1
P{E 0. 98 0. 08 0. 06 0. 01 0. 05 0. 14
Ooo0oo00oaoao
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SRR AR R
JILFR 2,719 2,/24 2,727 3,79 3,76 3/10
|7 i i 31.0 £0:83 32,1 0. 76 [31: 9 0. 66 [32.1*0.68 [82.0 0.7 [32.5 £0. 88
HISTATS3 29. 2 £0. 71 [30. 3 £0. 75 [30.4 £0. 79 [29.9=*0.72 [30.6 =0. 74 |30.6 *£0. 77
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#24
PANC — 1 EfEHE €7 /L OE 4« OEEREE (mm?®)

it oES| 219 2/24 BAL2T 372 8.8 310

1 1 99. 77 117.96 134.67 161.27 160.79 195. 58
2 117. 54 137.14 221.14 241.27 303.70 321.45

3 120. 30 210.99 276.05 322.17 394.96 732. 07
10
- 111.65 135.91 215.87 340.97 334.08 382.06
5] 90. 88 96. 35 165. 26 156. 28 223. 17 314. 97

6 107. 05 156.56 192. 98 324.34 307.13 573.99

R34 107. 87 142.49 201.00 257.72 287.30 420.02

IR ERR R 11.11  16.01 20. 00 a4, 35 33. 94 80. 34
7 96.31 193.71 275.06 317.53 395.37 540. 66 20
8 89.24 90.03 112.43 125.51 189.63 235.08
9 80. 62 148.97 196.38 187.24 299.84 530. 46

10 108. 03 144. 14 234.46 240.39 288.75 421.61
i e 116.21 313.19 280.38 411.66 197.67
12 129. 68 143. 20 290.67 224.92 261.44 343.04 %0
13 108. 99 182. 30 239.00 254.64 342.19 464. 00
14 123. 27 171.03 223.34 226.88 248.69 324. 30
15 144. 53 136.03 198.47 226.04 247.97 273. 58
16 120. 96 136.48 226.43 338.06 564.71 883.81

17 112. 69 144.76 167.12 225.70 223.06 326.19

18 134. 95 189.64 193.14 248.01 351.63 364. 44 40
) 110. 68 149. 71 222.47 242.11 318.74 408. 74
I B 7 6. 18 8. 79 15. 90 16. 30 29. 76 53. 25
P 0. 78 0. 67 0. 43 0. 64 0. 53 0. 91
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ooooao
#£25
SRR+ E R
SRR |
g [a] 18
6,23 | 6,26 | 6,29 7.2 7/6 79 7/15
# | zrva—n 20 23 26 29 33 36 42
93.65 | 23.85 | 24.18 | 24.05 | 24.30 | 24.13 | 24.80
L IPBS.BIDX141 5 75 | +0.60 | +0.67 | +0.63 | +0.67 | =0.72 | =+o0. 49
, |1me/ke.BID| 23.45 | 23.10 | 23.13 | 23.13 | 23.08 | 23.13 | 23.25
x14 +0.66 | +0.68 | +0.74 | +0.95 | +1.01 | *1.09 | +1.20
5 |2me/ke.BID| 23.10 | 23.10 | 23.20 | 23.85 | 23.80 | 23.38 | 24.00
X 14 +0.20 | +0.14 | =0.07 | +0.39 | +0.24 | +0.23 | +0.32
, |2me/ke.QD | 22.45 | 22.35 | 22.58 | 22.08 | 22.73 | 22.55 | 23.20
%14 +1.25 | +1.32 | +1.46 | +1.44 | +1.47 | +1.46 | +1.38
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#£26
MDA—MB—231E2fERBAE T T VO 4 OEE R EE (mm?®)
s |@mEs 6,723,715 6,26,15| 6,729,715 7./2,/15| 7/6,715 7,/9,/15/ 7,715,715
2 i (20) (23) (26) (29) (33) (36) (42)
001 93. 38 119.07 159.80 197.91 210.95 243.31 265.61
002 116. 07 241. 31 313. 16| 339. 13| 362.30 390.48 426. 32
003 55. 67 83. 45 98. 22 135.500 198.19 204.96 218. 29
004 104. 82| 112.09 118.44| 111.07 114.61] 115.31 111.45
RISSFF I ] 92. 49 138, 98 172. 41| 195. 90 221.51| 238.51 255.42
A XHE 100. 00%)| 150. 27%| 186. 41%]|211. 82%|239. 51%| 257. 89%| 276. 17%
FEHERR -
Tt 13. 12 34. 97 48. 64 51.12 51. 56 57. 32 65. 46
EHPRE %
) o i 99. 10 115. 58 139. 12 166, 71| 204. 57 224,13 241. 95
i f i 100. 00%| 116. 62%| 140. 38%| 168. 22%| 206, 42%| 226. 16%| 244. 14%
jﬁ?ﬁﬁf 13. 66 37. 49 52. 30 53. 83 52. 48 57. 91 65. 92
FEL 2 o
%
—r &R | 6,723,715 6,26, 156,729,715 7/2,715| 776,715 7.79./15|7,/15,715
(20) (23) (26) (29) (33) (36) (42)
005 73. 15 54. 54 59. 17 57. 21 56. 20 37.13 39. 17
006 80. 11 76. 56 80. 34 88. 75 99. 09 87. 42 72.18
007 97. 22 79. 99 78. 44 59. 90 55. 90 53. 66 60. 35
008 81. 21 53. 58 54. 34 67.43 57. 30 29. 02 52. 23
S 4 4 82. 92 66. 17 68. 07 68. 32 67. 12 51. 81 55. 98
- 100. 00%| 79. 79%| 82.09%| 82.39%| 80.95%| 62.48%| 67.51%
PR 5. 09 7. 03 6. 62 7.14 10. 66 12. 93 6. 94
Y 10. 34%| 52.39%| 60.52%)| 65.12%| 69. 70%| 78.28%| 78.08%
[~ =arit]
——— 80. 66 65. 55 63. 80 63. 66 56. 75 45. 40 56. 29
T——— 100, 00%| 81. 27%| 85.30%| 78.93%| 70.36%| 56.28%| 69.79%
FRERR = 5. 25 7.04 6. 63 7.63 12. 23 13. 45 6. 94
Hp il
e 18. 61%)| 43.28%| 50.54%| 61.81%| 72.26%)| 79. 75%| 76. 74%
(8]
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5 3mt &S| 6,723,716 6.726.15| 6,729,715 772,715 76,715 7.9,/15/ 7,715,715
! (20) (23) (26) (29) (33) (36) (42)
009 56. 41 43. 61 33.13 31. 76 34. 11 50. 33 18. 94
010 84. 06 85. 18 61. 75 80. 69 110. 72 89. 11 73. 89
011 82. 87 54. 78 34. 92 54. 38 78. 47 78. 68 51. 30
012 86. 73 44. 01 23. 09 16. 99 9. 78 18. 71 20. 48
R 77. 52 56. 89 38. 22 45. 95 58. 27 59. 21 41. 15
M A
S 100. 00%)| 73.39%| 49.31%| 59. 28%| 75.17%| 76.38%| 53.09%
MZ AT X
FEERR S 7. 08 9. 78 8. 26 13. 90 22. 54 15. 79 13. 21
—— 16. 19%| 59. 06%| 77.83%| 76.54%| 73.69%| 75.18%| 83.89%
) 2 = /0
— 83. 46 49. 39 34. 02 43. 07 56. 29 64. 51 35. 89
A A
e 100. 00%| 59. 18%| 40. 76%| 51.60%| 67.44%| 77.29%| 43. 00%
3 o 7. 87 10. 69 8. 61 14. 00 22. 56 16. 08 13. 56
il
BEL2E o o fiE 15. 78%| B57.27%| 75.54%| 74.17%| 72.49%)| 71.22% 85.17%
%
AR &= | 6,723,150 6,/26,715 6,729,715 7,/2.715| 776,15 7./9.7157./15,715
4kF (20) (23) (26) (29) (33) (36) (42)
013 88. 56 108. 35 105. 80| 102.94[ 183.39 159.78 291.06
014 78. 73 51. 51 54. 20 70. 39 84. 29 55. 83 42. 03
015 113. 20 85. 29 69. 30| 103. 16| 103. 20 87. 15 130. 64
016 141. 91 130. 82 87.49 145.68 154.89 117.63 118. 31
R 105. 60 93. 99 79. 20 105. 54| 131.44] 105.10 145.51
2 BTt K E
R 100. 00%| 89.01%| 75.00%| 99. 94%|124. 47%| 99. 52%| 137. 79%
M2 SN . L—.
BHERE 14 23 16. 94 11. 18 15. 44 22. 86 22. 17 52..32
R3]
—— —14. 18%| 32.37%| 54.06%| 46. 13%| 40.66%| 55.94%| 43.03%
2 = /0
D 100. 88 96. 82 78. 40 103. 05 129.05 102.39 124.47
— 100. 00%| 95. 98%| 77. 71%]| 102. 15%|127. 92%| 101. 49%| 123. 38%
A
PR YRR 14. 37 17. 02 11. 19 15. 50 22. 90 22. 22 53. 72
1 o fiE
PH.E o fE —1. 80%| 16.23%| 43.65%| 38.19%| 36.92%| 54.32%| 48.55%
%
Ooooo
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Of0o0+000000000C0O0O0000O00+00000O0O0O00O0+«+000000O0
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#F2 8
MDA—MB—23 1~ 2DEHKE
1 R
N - Il EE
B 1D 8/28 n 9/4 9/8 911 915 9/18
%f iR 001 23.40 2480 24 60 25.00 2470 2330 2510
pagict 002 22.40 22.50 22.60 22.70 22.80 2060 23.10
*} R 003 2370 2480 25.20 24.80 2430 2330 25.20
%t HE 004 23.70 24,70 25.10 25.30 2490 2290 2540
T 23.30 24.20 24.38 24 .45 2418 2253 24.70
o i 23.55 2475 24 .85 24.90 2450 2310 25.15
B 0.62 1.13 1.1 1.18 0.95 1.30 1.07
1% 0.00 3.82 4.56 4.89 3.73 -3.38 5.97
SBT-100 005 21.70 21.70 21.70 22.40 2260 2140 2220
SBT-100 006 25.00 2430 24 .30 24.70 2530 2440 25.00
SBT-100 007 22.60 23.00 23.10 23.10 23.80 2280 2370
SBT-100 008 2550 2530 25.50 26.10 2580 2560 26.10
T 23.7 23.575 23.65 24.075 24375 2355 24.25
e fiE 238 23.65 237 239 24.55 236 24.35
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International application No.
PCT/US 16/567223

A.

CLASSIFICATION OF SUBJECT MATTER

IPC{8) - CO7K 16/18, AB1K 39/395 (2016.01)

CPC
According to International Patent Classification (IPC) or to both national classification and JPC

- CO7K 2317/669, AB1K 2039/505, CO7K 16/18

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols})
IPC(8) - CO7K 16/18, AB1K 38/395'(2016.01)

CPC - CO7K 2317/569, A61K 2039/505, CO7K 16/18

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
{kayword limited; terms below}

Electronic data base consulted during the international search (name of datn base and, where practicable, search terms used)
PatBase, Google Patents, Googla Scholar
Search terms: sdAb, sdAbs, single-domain antibody, single domain antibody, nancbedy, signal transducer and activator of transcription

1, BTAT1, STAT-1, STAT 1, anti-signa! transducer and activator of transcription 1, anti-STAT1, antl-STAT-1, ant-STAT 1, antibody, mAb,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages

Especially p 13743, col 2, para 1; p 13744, col 1, para 2

Hapatocallular Adencma Is Inhibited by an Anti-gp130 Antibody That Specifically Neutrallzes
Interleukin 11 Signaling. J Biol Chem, 20 April 2042, Vol 287, No 17, pp 13743713751,

Category* Relevant to claim No.
X US 2005/0226863 A1 (COLBY ef al.} 13 October 2005 (13.10.2005) para [0002), [0015], (0018}, | 1-2, 13-14

— [0027], [0088), [0083], [0094] aeemanmemmen

Y . 3

X US 2010/0143371 A1 (ZHU et at.) 10 June 2010 (10.06.2010} para [0020] 15-16

Y SOMMER at al., Constitutively Active Mutant gp130 Recepter Protein from Inflammatory 3

I:l Further documents are listed in the continvation of Box C.
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Special categories of cited documents: ]

dogument defining the general state of the art which is not considered
to be of particular relévance

earlier application or patent but published on or after the international
filing date .

doryment which may throw doubts on prierity claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published priot to the international filing date but later than
the priority date claimed

“T™  later document published after the intemational filing date or priofity
date and not in conflict with the n]:ﬂllqmcm but cited to understand
the principle ot theory underlying the invention

document of paricular relevance; the claimed invention cannot be
considered novel or cannet be considerad to involve an inventive
step when the document (s taken alone

docurnent of particular releyance; the claimed invention cannat be
considered to fnvolve an inventive step when the documaent is
combined with ane or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member ofthe same patent famnily
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o

Date of the actual completion of the international scarch

28 March 2016

Date of mailing of the international search report

272 APR 2016

Name and mailing address of the [SA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.

571-273-8300

Authorized officer:
Lee W. Young

PCT Helpdask; 571-272-4300
PCT O3F: 5712727774

Form PCT/15A7210 (second sheet) (January 2015)
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INTERNATIONAL SEARCHREPORT International application No.
PCTAUS 15/57223

Box Ne. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2){a) for the following reasons:

1 D Claims Nos.:

because they relate to subject matter not required te be searched by this Authority, namely:

2, D Claims Nos.:

because they relate to parts of the international application that do net comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

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

Box No, 11l Observations where unity of inveation is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not s¢ linked as to form a single general inventive
concept under PCT Rule 13.1. in order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group 1+: Claims 1-58, drawn to composition comprising a single-domaln antibody (sdAb) directed against an intracellular component
and methed of using said sdAb. The sdAb compasitions and methods will be searched to the extent that the adAb encompasses the first
named intracallular sormponent, hamely, STAT1 {gee clalm 3). 1 is belisved that claims 1-3 and 13-16, limited to an antl-STATt sdAb,
encompass this first named Invention, and thus these claims will be searched without fee to the extant that they encompass a sdAb to
STAT1 proteln. Additional s0Ab directed towards other intracaliular component(s) will be searched upon the payment of additional feas.
Applicants must specify the dlalms that encompass any additionally elected intracellular component(s). Applicants must further indicats,
if applicable, the claims which encompass the first named invention, if diffarant than what was indicated above for this group. Failure to
clearly identify how any paid additional invention fees are to be appiied to the "+* group(s) will result in only the first claimed Invention to
be saarched. An exemplary slection would be a sdAb to an intracellutar componsnt comprising STATZ, i.a. claims 1-3 and 13-16, limited
to ant-STATZ sdAb. -———pleass sbe continuakon on axrs SHagi——w—

1. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims,

2 D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fises were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-3 and 13-16, limited to an ant-STAT1 sdAb

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fer was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (anuary 2015)
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PCT/US 18/57223

Continuation of: Box No. it Observations where unity of invention is lacking

Thae inventions listed as Groups I+ do not relate to a single general invantive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technlcal features for tha following reasons:

Special Technical Featuras

The technical feature of sach of the Inventlons listad as Group |+ is tha specific sdAb directed against an intracellular componant reclted
therein. Each Invention requiras a sdAD targeting an intraceliular component, not required by any of the other inventions.

Common Technical Featuras

Tha feature sharad by the inventions of Groups I+ is [elaim 1] a singla-domain antibody (sdAb) directed agalnst an intracellular
componand, [claim 2] whereln tha Intracallular component comprisas a protein, nucleic acid, lipid, carbohydrate, or combination thereof.

Another featurs shared by the inventions of Groups |+ is [claime 9, 13, 22, 36, 50] a method of treating a disease, preventing
davelopment of a disease, or preventing recurrence of a disease In a subject uslng a sdAb, the method comprising administering an
effective amount of the sdAb to a subject in need thereof,

Anather feature shared by the inventions of Groups I+ is [claims 8, 21, 35, 45] a method of diagnosing a disorder mediated by a protein
in a biological sample from a subject, the method comprising the steps of:

a) contacting the biological sample with an sdAb directed against the prateln;

b) determining the amount of protein in the hinlogical sample; and

c) comparing the amount determined in step (b) with a standard amount of protein, whergin a dilference in amount of protein between
tha standand and the biclngical sample indicates the presence of the disorder or is diagnostic of the disorder.

Ancther feature shared by the inventions of Groups |+ Is {claims 18, 32, 48] an isolated polypeptide comprising a sdAb polypeptide.

Another teatura shared by the inventions of Groups |+ is {claims 19, 33, 47] a host cell, the host cell expressing a polypeptide comprising
a sdAb.

Anather feature shared by the inventions of Groups 1+ |s [claims 20, 34, 48] a pharmaceutical compasition compiising a sdAb
polypeptide.

However, these shared tachnical features do not represent a contribution over prior art, because the shared technical features are
taught by US 2005/0226863 A1 to Colby et al. (hereinaftet 'Colby’).

Colby discloses [claim 1 and 2] a single-demain antibody (sdAb) directed against an intracellular component, [clalm 2] whersin the
intracefllar component comprises a protein, nucleic acid, lipid, carbohydrate, or combination thereof (para [0015] "We have identified
antibodies and antigen-binding fragments thereof (also referred to herein as intrabodies} that specifically bind to a target protain in vitro
and in vivo and have features that increase their affinity, expression, and stability. These features result in improved usefulness of
antibodies and antigan-hinding fragments thereof in therapeutic and diagnostic applications. We have surprisingly discoverad that
antibodiss in which disulfide bonds are removed, such as ... single domain (e.g. VL) antibodies, can retaln or surpass the expression,
stabillity, and affinity of the [parent] antibody in the reducing environment inside cells.™, para [0018] "Advantages of the disulfide-
independent single domain antibodies or antigen-binding fragments of the invention are that they are expreased at a high lavel in calls,
ara stable in an intracellular environment, and have a high affinlty.”).

Colby further discloses [clalms 9, 13, 22, 36, 50) a method of treating a diseasa, preventing development of a diseasa, or preventing
racumence of a disease In a subject using a sdAb, the method comprising edministering an effective amount of the sdAb to a subject in
naed theraof (para [(142] "Seme embodimants of the invention include methods for treating a subject to reduce the risk of manifesting a
disorder associated with activity of a target protain. The methods invelve selacting and administering to a subject who iz known to have,
is suspacted of having, or is at risk of having disorder assoclated with abnormal activity of a target proteln, an antibody or antigen-
binding fragmant thereof of the invention for treating the disorder”; para [0094] "Antibodies of tha invention may be single domain
antibodies*},

Colby further discloses [claims 8, 21, 35, 49] a method of diagnosing a disorder mediated by a protein In & blological sample from a
subject (para [0036) "methods of dlagnosing a disease or disorder in a subject are provided"), the method comprising the steps of:

a) contacting the biological sample with an sdAb directed against the proteln (para [0036] "administering to a subject any of the
foragaing disulfide-Independent, single-domain antibodies or antigen-binding fragments thereof™);

b} determining the amount of protein in the biclogical sample (para [0036] "detarmining a level of the protein to which the disulfide-
independent, single-domain antibody or antigen binding fragment theraof spedifically binds in the subject”); and

¢) comparing the amount determined In step (b} with a standard amount of protein (para [0036] "comparing the level obtamad toa
conitrol level”), wherein a difference in amount of proteln betwsen the standard and the biologlcal sample Indicates the presence of the
disorder or is disgnostic of the disordar (para [0036] “wherein a difference in the level abtained and the centrol lsvel |8 diagnastic for the
disease or disorder in the subject"}.

Colby further discioses [clalms 18, 32, 48] an isolated polypeptide comprising a sdAb polypeptide (para {0020} “According to one aspect
of the invention, isolaled single domain antibodies or antigen-binding fragments thereof are provided®).

Colby further discloses [claims 19, 33, 47] a hast cell, the host cell expressing a polypaptide comprising a sdAb (para [0026] "Accorting
to anothar aspact of the invention, expression veciars that Include a nucleotide saquence encoding the disulfide-independent, singla-
domain dimactly evolved antibody of any of tha foregolng claims are provided. _. The invention also provides In some aspects, isolated
host cells transformed or transfected with any of foregoing expression vectors”).

——please see continuation on next extta sheet-——
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Colby further discloses [claims 20, 34, 48] a pharmaceutical composition comprising a sdAb polypeptide {para [0039] "The use of the
foregoing antibedies and antigen-binding fragments thereof in the preparation of a medicament, particularly a medicament for prevention
and/or treatment of a protein-associated disorder ... Is also provided”; pera [0149] "The pharmaceutical compositions used in the
foregoing mathods preferably are sterile and contain an effective amount of a pharmacological agent for producing the desired response
in a unit of weight or volume suitable for adminisiration to a patient”).

As the technical features ware known in the art at the time of the invention, they cannot be considerad special technical features that
wouid otherwisa unify the groups.

Another feature sharad by the invenfions of Groups L+ is [claims 15, 29, 43, 57] a method of quantifying or measuring the levels of an
sdAb In sample from a subject, the methed comprising the steps of: o

a. generating a mouse monaclohal antibody directed against one or more domalns of an sdAb;

b. cbiaining a sample from the subjact;

¢. performing an guantitative immunoassay with the mouse moneclonal antibody and the sample to determine the amount of edAb in a
subject; and

d. quantifying the amount of sdAb In the subject,

Howaever, this shared technical featura does not represent a contribution over prier art, because the shared technical feature Is taught by
US 2010/0143371 A1 (Zhu),

Zhu discloses [clalms 15, 29, 43, 57) a method of quantifying aor measuring the levels of an sdAb in a sample (para [0020] "Fig. 2 shaws
exprassion and characterization of the soluble single domain antibodies”), the method comprising the steps of:

b. cbtaining a sample (para [0020] "Soluble single domain antibodies were expressed in E. coli BL21 calls and purified using protein L
affinity chromatography™);

. parfonming a quantitative immuncassay with tha antibody and the sample to ¢eterminge the amount of sdAb (para [0020] “Indicated
concentrations of purified single domain antibodies were subjected to quantilatve, ELISA-based, binding assay”, ELISA is an
immuncassay); and

d. quantifying the amount of sdAb (para [0020] "characterization of the soluble single dormain antibodies ... quantitative, ELISA-based,
binding assay").

Znu does not spacifically teach that the antibody is @ mouse menocional antibady, and doss not teach step a. generating a mouse
monoclonal antibody directed against one or more domains of an sdAb. Howsver, one of ordinary skill In the art would have readily
appreciated that an ELISA immunoassay requires monoclonal antibody reagents for detection of target analytes. Further, the generation
of monodonal antibody reagents in non-human animals such as mice for use in immunoassays such as ELISA was commonly practiced
in the art at the time of the invention, Thus, gensrating mouse monaclonal antibodies for use In the Immunogassay of Zhu would have
basn obvious to cna of ordinary skill in the art.

Addltlonally, although Zhu deas not specifically teach that the sample Is from a subject, ona of ordinary skill In the art woutd have found it
obvicus that ELISA assays such as the one taught by Zhu are not limited to assessment of samples derived from cell lines, but can be
applied to samples collscted from a subject. Thus, cne of ordinary skill in the art would have found it obvious that the sampls can be -
from a subject.

Ag Ihy lechnleal fsalure was kKnown in the art at the ime of the invention, it cannot be considerad a spacial technical feature that would
ctharwise unify the groups.

The inventions Eisted as Groups |+ therefore lack unity of invention under PCT Rule 13 because thay do not share a sama or
coiresponding speclal technical feature.

NGTE: Claim 9 is objected to for depending upon itself. As drafted, claim 9 depends from claim 8. For the purposes of this invitation
and any subsequent ISA Search and Written Opinion, claim 9 is construed as though depending from clalm 7.

Foti PCT/1SA210 (extra sheet) (January 2015)
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