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ABSTRACT

Antigen binding proteins that interact with Proprotein Con-
vertase Subtilisin Kexin Type 9 (PCSK9) are described.
Methods of treating hypercholesterolemia and other disor-
ders by administering a pharmaceutically effective amount of
an antigen binding protein to PCSK9 are described. Methods
of detecting the amount of PCSK9 in a sample using an
antigen binding protein to PCSK9 are described.
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QEDEDGDYEELVLALRSEEDGLAEAPEHGTTATFHRCAKDPWRLPGTYVVVLKEETHL
SOSERTARRLOAQAARRGYLTKILHVFHGLILPGFLVKMSGDLLELALKI.PHVDYIEEDS

SVFAQSIPWNLERITPPRYRADEYQPPDGGSLVEVYLLDTSIQSDHREIEGRVMVTDFEN
VPEEDGTRFHRQASKCDSHGTHLAGVVSGRDAGVAKGASMRSLRVLNCQGKGTVSGT
LIGLEFIRKSQLVQPVGPLVVLLPLAGGYSRVLNAACQRLARAGVVLVTAAGNFRDDAC
LYSPASAPEVITVGATNAQDQPVTLGTLGTNFGRCVDLFAPGEDIIGASSDCSTCFVSQS
GTSQAAAHVAGIAAMMLSAEPELTLAELRQRLIHFSAKDVINEAWFPEDQRVLTPNLVA
ALPPSTHGAGWQLFCRTVWSAHSGPTRMATAIARCAPDEELLSCSSFSRSGKRRGERME
AQGGKLVCRAHNAFGGEGVYAIARCCLLPQANCSVHTAPPAEASMGTRVHCHQQGHV
LTGCSSHWEVEDLGTHKPPVLRPRGQPNQCVGHREASIHASCCHAPGLECKVKEHGIPA
PQGQVTVACEEGWTLTGCSALPGTSHVLGAYAVDNTCVVRSRDVSTTGSTSEEAVTAV
AICCRSRIILAQASQELQ

SEQ ID NO:1

FIG. 1A
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Query : atgggcaccgtcagctccaggeggtcectggtggecgetgecactgetget SEQ ID NO:2
Framel : M G T V 8 § R R 8 W W P L P L L L SEQ ID NO:3

60 70 80 90 100
————————— ] Al Bt
Query : gctgctgetgetgetectgggtecegegggegecegtgegecaggaggacy
Framel : L L L L L L G P A G A R A Q E D E
110 120 130 140 150
————————— R B Bl Al
Query : aggacggcgactacgaggagctggtgctageccttgcgetecgaggaggac
Framel : D G D Y E E L Vv L. A L R S E E D
50 160 170 180 190 200
————————— i B B
Query : ggcctggccgaagcacccgagcacggaaccacagecacctteocaccegetyg

Framel : G L A E A P E H G T T A T F H R C

Query : cgccaaggatccgtggaggttgectggcacctacgtggtggtgectgaagg

Framel : A K D P W R L P G T Y V V V L K E
50 260 270 280 290 300
Query ¢ aggagaccemcetetegeastoagagegeactaccogeosootgongaas
Framel : E T H L 8§ ¢ S E R T A R R L @Q A
310 320 330 340 350
Query : caggetgecegeegagaatecetenseanyatostgeatytet tooatay

Framel : Q A A R R G Y L T K I L H V F H &G

Query : ccttcttecctggcttcectggtgaagatgagtggecgacctgetggagetygg

Framel : L L, P G ¥F L V X M 5 6 D L L E L A
410 420 430 440 450
Query : cottgangtigoccoatytegastacategagaggasteatorgtottt
Framel : L K L P HV DY I EED S S8 V F
50 460 470 480 490 500

Query : gcccagagcatcccgtggaacctggagecggattaccectecgeggtaceg
Framel : A ¢ S I P W N L E R I T P P R Y R

Query : ggcggatgaataccagccccccgacggaggcagectggtggaggtgtate
Framel : A D E Y Q@ P P D G G S L V E V Y L

FIG. 1B;
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L b T s I ¢ s D HRE I E G R V

atggtcaccgacttcgagaatgtgeccecgaggaggacgggacccgetteea
M V T D F E N V P E E D G T R F H

cagacaggccagcaagtgtgacagtcatggcacccacctggcaggggtgg
R Q A S K ¢C b s H G T H L A G V V

tcagcggccgggatgecggecgtggeccaagggtgeccagecatgegecagectyg
S G R DA GV A K G A S MR S L

cgcgtgctcaactgccaagggaagggcacggttagecggcaccctcatagg
R v L N C Q G K GG TV s 6T L I G

cctggagtttattcggaaaagccagectggtccagectgtggggecactgyg
L £E F I R K S Q L VvV Q P V G P L V

tggtgctgctgeccectggegggtgggtacagecgegtectcaacgecgec
v L. L. P L AG G Y S RV L N A A

tgccagcgectggcgagggctggggtecgtgectggtcaccgetgecggeaa
cC @ R L. AR A GV V L VT A A G N

cttcecgggacgatgectgectctactececccagectecageteccgaggtea
F R D DACUL Y S P A S A P E V I

1010 1020 1030 1040 1050

————————— i B B
tcacagttggggccaccaatgceccaggaccagecggtgaccetggggact
T v G AT N A QD Q P V T L G T

50 1060 1070 1080 1090 1100

————————— e el e |
ttggggaccaactttggccgectgtgtggacctetttgeececcaggggagga
L 6 T N F G R C V DL F A P G E D

FIG. 1B,
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T R M A T A I A R CA P D E E L L

450 1460 1470 1480 1490 1500

--------- |—=———— | | |
tgagctgctcecagtttetecaggagtgggaageggeggggegagegeatg
s ¢ 8§ 8 F S R 8 G K R R G E R M

500 1510 1520 1530 1540 1550
————————— R el e
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E A Q G G KL V C R A HNAUF G G

550 1560 1570 1580 1590 1600

--------- |—=———— | | |
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FIG. 1B;



Patent Application Publication Dec. 4,2014 Sheet S of 152 US 2014/0357850 A1

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

650 1660 1670 1680 1690 1700
————————— e e D B

cactgccaccaacagggccacgtectecacaggetgcageteccactggga
H C H Q ¢ G H V L T G C S S H W E

700 1710 1720 1730 1740 1750

--------- [====mmmmm = e e |
ggtggaggaccttggecacccacaagecgectgtgetgaggecacgaggte
vV E D L G T H K P P V L R P R G Q

750 1760 1770 1780 1790 1800

————————— e e B b
agcccaaccagtgecgtgggeccacagggaggecagcateccacgettectge
P N QO C V GH R E A S8 I H A s C

800 1810 1820 1830 1840 1850

————————— e B Bl
tgccatgccccaggtectggaatgecaaagtcaaggagecatggaatececgge
C H A P G L ECI KV KEHGTI P A

850 1860 1870 1880 1890 1900
————————— e e e By

ccetecaggggecaggtgaccgtggectgecgaggagggectggaccctgacty
P Q G g VT VA ATCEEGWTUL T G

900 1910 1920 1930 1940 1950

--------- i Sttt Elittteriel ettt
gctgcagegeectecctgggaccteccacgteetgggggectacgeegta
c $s AL P G T S HV L G A Y A V

950 1960 1970 1980 1990 2000

--------- [====—mmmm = e |
gacaacacgtgtgtagtcaggagecgggacgtcagcactacaggeageac
D N T C V V R 8 R DV S TTG S T

2010 2020 2030 2040 2050

--------- [====—mmmm = e |
cagcgaagaggcegtgacagecgttgecatcectgetgecggagecggeace
S EE A Vv T A Vv a I C C R S R H L

50 2060 2070 2080 2090 2100

————————— e e e Rl
tggcgcaggecctecccaggagetecag
A Q A S Q0 E L ©

FIG. 1B,



US 2014/0357850 A1

Dec. 4,2014 Sheet 6 of 152

Patent Application Publication

e e —oSmmWmmmmmmmm oo AN b-TA ZoLT bz
||||||||||||||| e i AL 0 p-TA 21912 €z
““““““““ e A1 v-TA  0TE9Z £z
\\\\\\ d--————-=  —=S-—————-N-—= - ————— [ b-TA 6H6T zz
|||||| g---=====  —=Smmmmmmmmmmm e~ 7D v-TA  6€0€ 1z
|||||| d--——----  —mGm—mmmmmmm e 7D p-TA LALZ 0z
—M-——d---R-—-=  —=Smmmm—mmmm z1r0 p-TA 01002 6T
\\\\\\ d--————== =S e~ 7D p-TA 1ate 8T
|||||| d========  m=Smmmmmmmmmmm e~ 7D b-TA GH9Z LT
|||||| d--======  m=Smmmmmmmmmmm - 20 p-TA SHLZ 9T
A H--—  —=§——-———m—-— o z1r0 p-TA LYST ST
AINTAYMDAHODAM — SAANADDAASSIOL — OSILISODASOSASYIOLTYSO SUTTWISH P
|||||||||| A-—== ———-H-——---mo- mmmmmm - TP €T-1A  zdLZ €T
S——-————-———--=  —-mm————————m— fAISS CT-TA VHIE A
AITTIAVIOATOORM  HAQROVOINSSSOL  OSILAGOOdVOSASIdOLTASO suTTUISY 1T
e e Sy 40! ¥o5Z 0T
e S et T--  GuD o L: {44 6
AITTAAYIDAA00AM NTAZSSISOSYA OLILAYADASYSTISSASOLINOIA QUTITWISH 8
||||||| I-——-T-- S--N-—g---- el 214 o) pOE L
RITTIAVMOAMOOEM NTXSSISOSYY OLIIAYADASYSTISSISOINGIA suTTUISD 9
||||||||||||||| N-d-----———=-=-=  ————d---—--G-—————————— QNP £v PYOE g
AITTIOASODANMOTAM JTANADNSHTIISOSSE 2SISVYAADdIAATSTASOLWAIA SUTTULID5 v

[4-Kf TIa0 Ta4 r A dNIT "ON

ar besg




US 2014/0357850 A1

Dec. 4,2014 Sheet 7 of 152

Patent Application Publication

\\\\\\\\\\\\\\\ ——FE-§--—---- —m————m e @T--————— 2D Z-GA 9dg 9p
TAAIIIDONDIIDDAM AAYMANSADSSTL JQLTLASYDTISYSVYSdd0LITAdD DUTITWIDDH Sy
|||||||||||||||||||||||||| T B A T-zh  ZT4IE vy
XIATAJSODANODAM DVYANADTIADS JLISYLODdSASASAdOLTIAXS BUTTWISDDH 474
|||||||||||||||||||||||| N-== —====————————————————— 10 eT-TA QdET A 4
AITTAIYIOATIOOAM  SAANNIINSSSHS DISILAMOOIVYYSASIIOLTIAST SPUTTWIDH 10
\\\\\\\\\\\\\\\ ——de—mmmmmmm e TP 61-TA  TIDIE o
||||||||||||||| L S e e i 11 6T-TA 9asz 6€
||||||||||||||| B e A1 & 61-1A 21982 8¢
|||||||||| R et e R T 61-TA  9YLT LE
\\\\\\\\\\\\\\\ R I et R0 7 6T-TA  zHZZ 9€
||||||||||||||| T eSS 1 5T-TA  ZTI9T g€
AITIMAVIOATODAM  SAANNOINSSSHS  OSILAMODAYYSASAdOLTIASD SUTTWISH vE
\\\\\\\\\\ R e S et U 9T-TA  ZIVT 33
|||||||||||||||||||||||||||||||||||||||||||||||||| £1r 9T-TA  PYIE ze
||||||||||||||||||||||||||||||||||||| d---—-—-————— {10 9T-TA 9H6 1€
|||||||||| A-—==  —m=Mmmmmmmmmm mmmmm e €TI0 9T-TA 606 o€
XITTAAYIODATOOAM NAINSOINSSSOHS ISILAEDDALOSYSAdOLTIASD DUTTWIDD 62
||||||||| SA-———= —————N-—-——-—= ———m—m—————————— T €[ L-TA THET 8z
AIWTAIYNDIHOOAM SATNASOAJSSIOL DSILISOOdSOHSASYIOLTIVESO SUTTWISDD LZ
||||||||||||||| B T 1 p-TA 19€2 9z
XIWTAAYIDIHOOAM SAANADOAJSSLOL JSILISOOdSOSASYIOLTIYSD SUTTWISDD [*¥4

[4- 1 TIaD a4 r A HNTT "ON

ar bsg




US 2014/0357850 A1

Dec. 4,2014 Sheet 8 of 152

Patent Application Publication

e i e s a0 1 i
5 40 10 58 . 0 D 07>
. n mm y 7rs 3
z‘i.&iis.sls..l.i

1 e o et e 563 7 S,

TALIALEGODS

HIATELH0DS

ALAANLED0L

HICAMLDASDA

TN e e
o o e
e L
%2!‘.91.‘:!.\\‘»\
o Ty e
e e s
-:Ex\. rH.i. R
EES,H_.{ Prepp-
e
‘l.b,w.l L”ﬁw\. rnncmms nn ams
5 7 U (P
l.z»ter(\!fl.}»

LASSELEES

oo fyom e e e

e ik i, e m six PV kna
14

LA4 LOTE0H

. (S T S P
e o e I
l,,m.ql.i iiiiiiiiiiiiiiiii O Y e p——

inm T e iam e ks am e i e o s’ i s s e o l.t.H i
B R Ty
S e S A A6 00 0 s o i 0 e [ o s

QEAAYACEVOTOS T LTSV INS TES OS5 IUNS AD

ot A O P S SO R A R S T ot S o e S o v S s A e S e e . L e

QAAAYIEQEYDISL I VISV S EDS O3 I90dAD

P A S M_L i e P v i i e o s s i e e e

SERIAGEADTS S LT LACIONDS9C IS AT

et e ven mn e Ut e e e skt e e o e prrpy o s oy e P

SARLYAISOTEE L VILAAIDEDED 8IU54A0

iiiiiiiiiiiiii T e oottt o o o et e

DAEADATANEAYE LY TLATLOSDE DS I9TIAS

Sd¥NsAd

PRl P

P

SAYNSD

P -

SOTESYY

RO NN

SYHENSDT

AT
EA R ¥A
DLEsg
TAGEG T
5HET
GHOE
LELE
oTaoz
TaTe
SHAY
TAGHLE
SHLZ
TALYEE
Lyge

PELE
PETE

YO8
QHEZ

Fog

y¥ne

(24
£z
£Z
Bt
A

P
e

0z
51
81
LT
LBE
9%
g8
a1
¥

£T
£T
T

&

-

4
¥

¥ug

[ lete]

£aT

UG

ENIT

‘o gy bag |

¢ Old



US 2014/0357850 A1

Dec. 4,2014 Sheet 9 of 152

Patent Application Publication

|||||||||||||| e -——--a- TA98E oy
TALTILONOA  AAAANSISOHHAVOOHAAS HAHAOTNMIITAANTOSOTASAIAITDHADMSD ATIDLIA Sy
\\\\\\\\\\\\\\\ L-—————- e R I - (> op
TALTILO9NDA AAAINSHSHHAVD OHAASAAAACTNY T LTAINTISIOTASIIAITH  ADMSHATHDLOHA SE
|||||||||| A ——————- e i G R e e T-M-IN- zig1€ e
TALTIIO994 AAVLSSAMYD DAXAVHAAWYOIOS I LTIVINDSNSDSIIAIID SadIsan £V
||||||||||||||||||||||||||||||||||||||||||| N-—======- - SdeT A4
TALTMIDDDA AAYSTSSAMLY DAAQYHADITIOLIDTIVSIOSHSDSIAEALID SaMUNNA '
““““““““““““““““““ Qr—-mmmmmmm o ——---8-  TI9IE o
R —=Dmmmmmmms s e x- 9asz 6€
Bk S e - z198Z 8¢
—— - mSmmmmmmmm e e x- 9VLE LE
g ——Dmmm—mmm = e i- zaze 9¢
i i A- TIAIT  g¢
TALAMIDIOA AXYSTSSAMID DAXAVIAOLOTIOIIDTIVSIOSESDSIIAdID SaIINNA vE
||||||| ¥-- M- - e ———d-—- ZIVI €€
\\\\\\\\\\ AMD————— A~ e e PYIE ze
\\\\\\\\\\ M e R 9H6 1€
\\\\\\\\\\ Mo e T-———-¥ 606 0€
TALTILOODNA A NTSAAMYY DARAYAQASOTISTYVISYSIOSNSHSIIAJAD SAYONNSG 62
|||||||||| AT--—————- Rt -—-—-A- THET 8z
TALTIID99A LSSOVASD DAXAVIQAVOTOSIITISVINDG SHSDSIINSAD SadIsod LZ
“““““ WL N e - -L-- 19€2 9z
TALTILOHDNA A SSSLASS DARAYAQAYOTISTLTSYINDSUSDHSIINSAD SAUNSAT sz
rad £d4ao £dd 24dao HNIT "ON
a1 bes




US 2014/0357850 A1

Dec. 4,2014 Sheet 10 of 152

Patent Application Publication

................................................. ayHL €Z-€HA  GHET 69
SAMATOMOAYOEAM SWYASSALAD SYYOSTIISHOAOATIOODDSHTIOAH SUTTWISH 89
................................................. YEHL €£-¢d TZ-€HA  PHIE L9
SAMATOMOAYOEAM NWSASSALAD SYYOSTIISHOIMATOODDSHATOAH SUTTWISD 99
.............. ———AN---T- -——=——=-——=—————————————————— d¢Hr [Z-.4 L-€HA ZIVT 59
|||||||||||||||||||||||| ~-AA-————————————————————— d€HL (Z7-.4 [.-SHA 606 79
VAMETONOAVOEAM SWMASSAIAD SYYOSTIISOHOIOATOODSIATOAT SUTTWISH €9
.............. ———-¥d--—-=- - —————————  Y€HI [Z-LQ L-SHA 9H6 Z9
VAMITONOAVOEAM SWMASSAIAD SYYOSTIISOHOIOATOODSIATOAT suTTWISH 9
................................................. ayHL 8T-THA 9d¢ 09
OAMHATODDAVOIAM SIDASLALAD SYMOSAMASYDIMMAZYOSOATOAD SUTTWISD 6S
................... d---- ———-————— - ————————  {QH[ 8T-THA  LYSZ 8S
||||||||||||||||||||| §-- ——m-m—— - ——————— dOH[l 8T-THA  ZOLT LS
.................... TY-- ————=———————————————————— g9H[ 8T-THA  GH6T 99
.................... Td-- -——-—-————=——————————————— d9H[ 8T-THA  6€0€ SS
.................... TS—- —=—————-T-————————————————  g9H[ 8T-THA  LILZ 7S
.................... T--- ——————————————————————-T-  G9H[ 8T-THA  TAIE €9
.................... T-== ————-———————¥-——————————— d9Hr 8T-THA  GHLZ Zs
.................... T-—= ————————— - ——————————  d9Hl 8T-THA  GH9Z IS
|||||||||||||||||||| T~ —————————————————————————  g9H[ 8T-THA  TI9€2 0S
.................... T-=—= —————————————————————————  d9Hr 8T-THA ZI9TZ 6V
.................... T-—= —————————————————————————  d9HI 8T-THA OTHE9Z 6V
.................... Td-- -——--————-————————————-1- d9Hr 8T-THA 0TdOZ 87V
OWNMITOOOIVOIAM SIDASLALAD SYAISANASYOIIMIATYOISOATOAD SUTTWISD LY

zad TIaD Tad o a A ENT'T ‘ON

a1z bss




US 2014/0357850 A1

Dec. 4,2014 Sheet 11 of 152

Patent Application Publication

................................................... dyHD T-9HA THET 6
DIMITOISISOIIM NMYYSNSSASAD SIVOITISTIOSAMATHADSDOTOAD SUTTWISYH 06
.............. N---VY----= ——————m—————————————————— dgpHL 9-9d pE-FHA FYIE 68
DIMITOMOAAOIIM  SMAXDSASDD  AAVOITISTIASAMTIIOVOMDOTOAD SUTTWISD 88
................................................... gyHL  §-SU TE-FHA zdLz L8
HIMATOMOAHOIIM SMAXDOSSISOD SALOLTISTLOSAMATOADSHADTOAD SUTTWISD 98
.............. ————(0S-—=-=== ———m—— - ———————  FYHD TE-FHA 201 g8
HIMATOMOAHOIIM SMAXDOSSISOD SALOLTISTLOSAMATOADSHADTOAD SUTTWISH i4:]
................... Y-—-= mmmmmmm—————————————————— gO9H[ 6T1-90 £E£-€HA TI9TE €8
VAMATOMOAVOUAM  HWOASSAIAD  SYYOSTITISHOIDAADDOSHIATOAD SUTTWI®D z8
O et d9HL  9-94 £E-CHA  TAZILEIE 062
................................................. d9HL  9-94 £E-CHA ZI9I1E 18
|||||||||||||| ———d-—mmmm e~ {9H[ 9-9Q £C-£HA zZazz 08
.............. ———d-N---- —————————————————————-H-- d9H[ 9-94 CE-CHA ZTd9T 6L
|||||||||||||| ———d-—mmmm m e~ d9H[' 9-94 £e-cHA 0age 8L
.............. ———d-----= - ———————————-H-- d9H[ 9-9Q CE-CHA  TAZIE8Z  68C
.............. ———d--—==-= - ——————————  d9H[' 9-94 £E-CHA Z198e LL
|||||||||||||| -—-J-N---- —————--——————————————-H-- g9H[ 9-94 CE-CHA OvVLZ oL
YAMATOMOAYONAM  HWOASSALID  SYYOSTITISHOADAADDOSHIATOAD SUTTUWI®D SL
||||||||||||||||||||||||||||||||||||||||||||||||| d9H0 £C-£HA A1 VL
VAMATOMOAVYOEAM  HWOASSALAD  SYYOSTITISHOADAADDOSHIATOAD SUTTUWI®D €L
|||||||||||||| N--—————==  ——mm————————————————————— dyHDI §-Zd £Z-€HA ¥oSZ ZL
.............. N--——===-=  ——-———m—————————————————— dpHL §-Zd €Z-CHA (3= (o4 TL
SAMATOMOAYOEAM  SWYASSALID  SYYOSTITISOOdOATODOSHATIOND SUTTWISD oL

Z2dd TaD Tad r a A ANIT ‘ON

ar bss




US 2014/0357850 A1

Dec. 4,2014 Sheet 12 of 152

Patent Application Publication

||||||||||| ———dSOAT s Y1 GHET 69
SSAIATIOOOM Add AYOAAAYIAAVITISNRHOTATINYSNAISIIAY DMASAYAXLSDOSOSIVY 89
||||||||||| QoY mmm e e 5. PHIE L9
SSALANIDOOM ACAVIAADSMAAAd HVOAAAYIAEVATISNWOTATSNAYNAYSILAY OMASAYAAIASSSSSIS 99
||||||||||| -———-3---549 -L-S--—-=-—--———--——— - m - - - ——————— ZTNT <9
||||||||||| S ol G e N -t ¥9
SSALARNLDOOM Idd¥Y OMN HYDAXIAYIAITITSNWOTATSNAYNAIS I LA DAASAAAXAISDADAIN €9
........ H-- —=—=d===8H  m o m o —————_—————_-H---  9H6 z9
SSALAWIO0OM ATAY DMN AYIXZIAVIAATITSNWOTATSNYYNAISTIIATY OUASAAZAINASOHADNIN T9
........... --¥IL-- e o A————————-I-—-  9dE 09
SSALATIOUOM Ad  AD AYIXAIAVIAASHTISHTHNAVIS LIS IALIWNIAY DOTIOVANINONAYSIM 69
||||||||||| ———A-D -————f------———-A-—————————————--= ————{-———————---——  [¥S2Z 89
||||||||||| ——_A-D e @ —_A- ZOLT LS
|||||||||||||||| 5 Y T 9g
|||||||||||||||| o) - =A== ——A-—————————————  G€90E£ 9SS
|||||||||||||||| 5 e e A 17 1471
|||||||||||||||| ) -—-d--—---—-—----—-A---—--—-—----- -——A-———-—-—-———-d--- TdIE €S
|||||||||||||||| 9 ———————— =G A==~ ——A-—-——-——-——-A-——  GHLZ Zs
|||||||||||||||| 5 e o p—————————J-—— GHO9Z 18
|||||||||||||||| 5 - —J--—--9- ————————————-J-A- 19£Z 0s
|||||||||||||||| 5 - —J--—---9- ————————————-d-A- ZT4d12 67
|||||||||||||||| 5 ————m—m = === =D= —————————————J-A- 0T392 6V
|||||||||||||||| 5 ——————m—m A= === ——===§ —=A----—-———----—-- 0Td02 8y
SSALALIOOOM AQROX YVYIAXAVIAASITISYTANAVISLSIALINIAY SOTIOVANINONAVSIM Ly

vad £3d0 €dad 24ddao dNIT ‘ON

a1 bes




US 2014/0357850 A1

Dec. 4,2014 Sheet 13 of 152

Patent Application Publication

SHALATIONM

et S R o . e S

BEALALLODSR

BEALALLIDY

Lol W_SUEP

GEALNTIADON

FIR AWHICH
Rl A 8 93
ACHIA LA
AAWDEREENIELD
aaaaa O ==~

o STAYET
o AR ATY
e KRBT
e LA KRR L
e EAEEIYETY
e BARETEETY
— = EAR AT Y

ACHE Wil

;;;s;;xwx;\::ﬁ

12ALE
» .\w —\,ﬁ i i ys vy v s —m v‘m

A HAAWITA

RN SO AL Em Eé.\,x L4

LSS T

R 1 @CW A3 LA LAY

SANAELEDEREATA

WAL YO LAS ST LE AL BLEDRALTK
e =]

SALARLIEYATENMO T TINEENOHS LAY DEASIYA NS DU INTA

r\ rr »va

N
e e ) A L, SO PR N O, O, P 0, O P PP S O P o 0 St s . S 0 9 o 9 0, 0 00

AYOLAAGLI A TENHD T TN S RO S

VYDA ASE LI I TS TA T

HABINANAREDARLA

f«s%\‘!s’l.i‘(st.af:s}(‘!.}‘if

(GIIESTLIE DASTRERRANBRIINTA

TR 1y Tt

s e ] e |

%

SO AT :
SHEASTRIALEDDEBEIY

AN DL LLFLTATHLS

LTIt

TAZTEATE

ZI91E

j Sat o KA

zazz
ZI421
SURE
21482
YL

PHOE

ro5E
LHEZ

6
1.7
68
BE
L8
ag
58
U4
EB
28
062
i
162
0g
6L
BL
Li
gL
G
¥
EL
ZL
TL
0

4:K]

% (118

o lem)

anry

.nm
ax bog

¢ Old




Patent Application Publication Dec. 4,2014 Sheet 14 of 152 US 2014/0357850 Al

31H4

Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCCTGGTCAAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATAGCATGAACTGGGTCC
GCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCATCCATTAGTAGTAGTAGTAGT
TACATTTCCTACGCAGACTCAGTGAAGGGCCGATTCACCATCTCCAGAGACAACGCC
AAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTTCTGTGCGAGAGATTACGATTTTTGGAGTGCTTACTATGATGCTTTTGATGTCTGG
GGCCAAGGGACAATGGTCACCGTCTCTTCA3’ (SEQ ID NO: 152)

Amino acid sequence of heavy chain variable region:
EVQLVESGGGLVKPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSSISSSSSYISY
ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYFCARDYDFWSAYYDAFDVWGQGT
MVTVSS (SEQ ID NO: 67)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGCTGACGCAGCCGCCCTCAGTGTCTGGGGCCCCAGGGCAGAGGGTCA
CCATCTCCTGCACTGGGAGCAGCTCCAACATCGGGGCAGGTTATGATGTACACTGGT
ACCAGCAGCTTCCAGGAACAGCCCCCAAACTCCTCATCTCTGGTAACAGCAATCGGC
CCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGG
CCATCACTGGGCTCCAGGCTGAGGATGAGGCTGATTATTACTGCCAGTCCTATGACA
GCAGCCTGAGTGGTTCGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ

ID NO: 153)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLISGNSNRPSGV
PDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGSVFGGGTKLTVL (SEQ ID
NO: 12)

FIG. 3E
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Nucleotide sequence of heavy chain variable region:
5’CAGATTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACCCCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGCGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCT3’ (SEQ ID NO: 92)

Amino acid sequence of heavy chain variable region:
QIQLVQSGAEVKKPGASVKVSCKASGYPLTSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAQKVQGSVTMTTDTSTSTVYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQ ID NO: 48)

Nucleotide sequence of light chain variable region:

5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGTACCCAGGCAAACCCCCCAAACTCAAGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO: 93)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQYPGKPPKLKIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
19)

FIG. 3F
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTAACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGGTCAGTTTTTATAATGGT
AACACAAACTATGCACAGAAGCTCCAGGGCAGAGGCACCATGACCACAGACCCATC
CACGAGCACAGCCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCT3’ (SEQ ID NO: 94)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWYVSFYNG
NTNYAQKLQGRGTMTTDPSTSTAYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVT
VSS (SEQ ID NO: 49)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAATTCATATACAA
GCACCAGCATGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO: 95)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKAPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYYCNSYTSTSMVFGGGTKLTVL (SEQ ID NO:
23)

Alternative Nucleotide sequence of light chain variable region (26E10v1):
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAACTCATATACAA
GCACCAGCATGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQID NO:
293)

FIG. 3G
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAAGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCTTTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCT3’ (SEQ ID NO: 96)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWISFYNGN
TNYAQKVQGRVTMTTDTSTSTVYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQ ID NO: 51)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTATTCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGAC
CATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAAG
CACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO: 97)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SIRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
17)

FIG. 3H
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Nucleotide sequence of heavy chain variable region:
5’CAGATTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCTTTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTTCTGTGCGAGAGGTTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 98)

Amino acid sequence of heavy chain variable region:
QIQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWISFYNGNT
NYAQKVQGRVTMTTDTSTSTVYMELRSLRSDDTAVYFCARGYGMDVWGQGTTVTVS
S (SEQID NO: 53)

Nucleotide sequence of light chain variable region:

5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCGTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGGCCGTCCTAZY’ (SEQ ID NO: 99)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLAVL (SEQ ID NO:
18)

FIG. 31
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTAACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGGTCAGTTTTTATAATGGT
AACACAAACTATGCACAGAAGCTCCAGGGCAGAGGCACCATGACCACAGACCCATC
CACGAGCACAGCCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 100)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWVSFYNG
NTNYAQKLQGRGTMTTDPSTSTAYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVT
VSS (SEQ ID NO: 50)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCACTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAACTCATATACAA
GCACCAGCATGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
101)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKAPKLMIYEVTNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYYCNSYTSTSMVFGGGTKLTVL (SEQ ID NO:
26)

FIG. 3]
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGT
CCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCT
GGATCCGCCAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATATATAACAGT
GGGAGCACCTACTACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACAC
GTCTAAGAACCAGTTCTCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGT
GTATTACTGTGCGAGAGAGGATACAGCTATGGTTCCTTACTTTGACTACTGGGGCCA
GGGAACCCTGGTCACCGTCTCCTCA3’ (SEQ ID NO: 102)

Amino acid sequence of heavy chain variable region:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIYNSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREDTAMVPYFDYWGQGTLVT
VSS (SEQ ID NO: 87)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTACTGACGCAGCCGCCCTCAGTGTCTGGGGCCCCAGGGCAGAGGGTCA
CCATCTCCTGCACTGGGAGCAGCTCCAACATCGGGGCACATTATGATGTGCACTGGT
ACCAGCAGGTTCCAGGAACAGCCCCCAAACTCCTCATCTATGGTAACACCTATCGGC
CCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGG
CCATCACTGGGCTCCAGGCTGAGGATGAGGCTGATTATTACTGCCAGTCCTATGACA
ACAGCCTGAGTGGTGTGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3Z’ (SEQ
ID NO: 103)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAHYDVHWYQQVPGTAPKLLIYGNTYRPSG
VPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDNSLSGVVFGGGTKLTVL (SEQ ID
NO: 13)

FIG. 3K
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCACCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAACAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATCTGGTCTGATGGAAGT
GATGAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 104)

Amino acid sequence of heavy chain variable region:
QVHLVESGGGVVQPGRSLRLSCAASGFTFNSFGMHWVRQAPGKGLEWVALIWSDGSD
EYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARATAALYYYYGMDVWGQ
GTTVTVSS (SEQID NO: 79)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTGCTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3’ (SEQ ID
NO: 105)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAYVFGTGTRVTVL (SEQ ID NO:
35)

FIG. 3L
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Nucleotide sequence of heavy chain variable region:

S’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGCAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGAATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 106)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSFGMHWVRQAPGKGLEWVALIWNDGSN
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAIAALYYYYGMDVWGQ
GTTVTVSS (SEQ ID NO: 80)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGTCTGAGTGGTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3® (SEQID
NO: 107)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSGYVFGTGTRVTVL (SEQ ID NO:
36)

FIG. 3M
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCACCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAACAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGTCTGATGGAAGT
GATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQID NO: 108)

Amino acid sequence of heavy chain variable region:
QVHLVESGGGVVQPGRSLRLSCAASGFTFNSFGMHWVRQAPGKGLEWVALIWSDGSD
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARATAALYYYYGMDVWGQ
GTTVTVSS (SEQ ID NO: 76)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGTTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGTTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTTCTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3’ (SEQID
NO: 109)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQFPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSSYVFGTGTRVTVL (SEQ ID NO:

37)

FIG. 3N
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGCAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGAATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCACGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 110)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSFGMHWVRQAPGKGLEWVALIWNDGSN
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARATAALYYYYGMDVWGH
GTTVTVSS (SEQID NO: 77)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTGGTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3® (SEQID
NO: 111)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSGYVFGTGTRVTVL (SEQ ID NO:
38)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGCAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGAATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 112)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSFGMHWVRQAPGKGLEWVALIWNDGSN
KYYADSVKGRFTISRDNSKNTLYLOQMNSLRAEDTAVYYCARAIAALYYYYGMDVWGQ
GTTVTVSS (SEQ ID NO: 78)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCACAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTACTACTGCGGAACATGGGATAGC
AGCCTGAGTGGTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3’ (SEQID
NO: 113)

Amino acid sequence of light chain variable region:
QSVLTQPPTVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSGYVFGTGTRVTVL (SEQ ID NO:
39)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGGAGCTATGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGCATGATGGAAGT
AATACATACTATGTAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGGTATAGCAGTGGCTTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 114)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFRSYGMHWVRQAPGKGLEWVALIWHDGSN
TYYVDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGIAVAYYYYGMDVWGQ
GTTVTVSS (SEQID NO: 83)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTITGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACAGTAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGACA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTGCTTATGTTTTCGGAACTGGGACCAAGGTCACCGTCCTA3’ (SEQ ID
NO: 115)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDSNKRPSGIPD
RFSGSKSGTSATLDITGLQTGDEADYYCGTWDSSLSAYVFGTGTKVTVL (SEQ ID NO:
40)

FIG. 3Q



Patent Application Publication Dec. 4,2014 Sheet 27 of 152  US 2014/0357850 Al

23B5

Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAACTGGGTCC
GCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGAT
AACACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACAATTC
CAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTAT
ATTACTGTGCGAAAAAGTTTGTACTAATGGTGTATGCTATGCTTGACTACTGGGGCC
AGGGAACCCTGGTCACCGTCTCCTCA3’ (SEQ ID NO: 116)

Amino acid sequence of heavy chain variable region:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSTISGSGDNT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKKFVLMVYAMLDYWGQG
TLVTVSS (SEQ ID NO: 71)

Nucleotide sequence of light chain variable region:
5’GACATCCTGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTTGGAGACAGAGT
CACCATCACTTGCCGGGCAAGTCAGAGCATTAGCAGTTATTTAAATTGGTATCAGCA
GAAACCAGGGAAAGCCCCTAAGGTCCTGATCTATGCTGCCTCCAGTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAA
CAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTTCCCC
CATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA3’ (SEQID NO: 117)

Amino acid sequence of light chain variable region:

DILMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKVLIYAASSLQSGVPSR
FSGSGSGTDFTLTINSLQPEDFATYYCQQSYSSPITFGQGTRLEIK (SEQ ID NO: 9)
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCGGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAACTGGGTCC
GCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGGT
AACACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACAATTC
CAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTAT
ATTACTGTGCGAAAAAGTTTGTACTAATGGTGTATGCTATGCTTGACTACTGGGGCC
AGGGAACCCTGGTCACCGTCTCCTCA3’ (SEQ ID NO: 118)

Amino acid sequence of heavy chain variable region:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSTISGSGGNT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKKFVLMVYAMLDYWGQG
TLVTVSS (SEQ ID NO: 72)

Nucleotide sequence of light chain variable region:
5’GACATCCAGATGACCCAGTCTCCATCCTCCCTATCTGCATCTGTAGGAGACAGAGT
CACCATCACTTGCCGGGCAAGTCAGAGCATTAGCATCTATTTAAATTGGTATCAGCA
GAAGCCAGGGAAAGCCCCTTACCTCCTGATCTATGCTGCAGCCAGTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
CAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTGCCCC
CATCACCTTCGGCCAAGGGACACGACTGGAGATTAAAS’ (SEQ ID NO: 119)

Amino acid sequence of light chain variable region:

DIQMTQSPSSLSASVGDRVTITCRASQSISTYLNWYQQKPGKAPYLLIYAAASLQSGVPSR
FSGSGSGTDFTLTISSLQPEDFATYYCQQSYSAPITFGQGTRLEIK (SEQ ID NO: 10)

FIG. 35



Patent Application Publication Dec. 4,2014 Sheet 29 of 152  US 2014/0357850 Al

27E7

Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCACTGA
AGGTCTCCTGCAAGGCTTCTGGTTACAGTTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGGTGAGGAGTCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 120)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASLKVSCKASGYSLTSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAQKVQGRVTMTTDTSTSTVYMEVRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQID NO: 54)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAATACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTAY (SEQ ID NO:
121)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
20)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAGGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGTTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGCTCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 122)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKRPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWISVYNGN
TNYAQKVQGRVTMTTDTSTSTVYMELRSLSSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQ ID NO: 52)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTATTCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGAC
CATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAAG
CACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO: 123)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SIRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
16)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACCCCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGTTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 124)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYPLTSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAQKVQGRVTMTTDTSTSTVYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQID NO: 55)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAATACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3” (SEQID NO:
125)

Alternative Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTITCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
294)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
21)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGTTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACGCCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 126)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYALTSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAQKVQGRVTMTTDTSTSTVYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVTV
SS (SEQ ID NO: 56)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAACAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGATTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTAS’ (SEQ ID NO:
127)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTNSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGI
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
22)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACAGCTTTACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGGTCAGCGCTTACAATGGT
AACACAAACTATGCACAGAAGTTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGCCTACATGGAACTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGTTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQ ID NO: 128)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYSFTSYGISWVRQAPGQGLEWMGWVSAYNG
NTINYAQKFQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARGYVMDVWGQGTTVT
VSS (SEQ ID NO: 57)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTTTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGCTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACGCATGATTTATGAGGTCAGTAATCGGC
CCTCAGG