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VPEEDGTRFHRQASKCDSHGTHLAGVVSGRDAGVAKGASMRSLRVLNCQGKGTVSGT
LIGLEFIRKSQLVQPVGPLVVLLPLAGGYSRVLNAACQRLARAGVVLVTAAGNFRDDAC
LYSPASAPEVITVGATNAQDQPVTLGTLGTNFGRCVDLFAPGEDIIGASSDCSTCFVSQS
GTSQAAAHVAGIAAMMLSAEPELTLAELRQRLIHFSAKDVINEAWFPEDQRVLTPNLVA
ALPPSTHGAGWQLFCRTVWSAHSGPTRMATAIARCAPDEELLSCSSFSRSGKRRGERME
AQGGKLVCRAHNAFGGEGVYAIARCCLLPQANCSVHTAPPAEASMGTRVHCHQQGHV
LTGCSSHWEVEDLGTHKPPVLRPRGQPNQCVGHREASIHASCCHAPGLECKVKEHGIPA
PQGQVTVACEEGWTLTGCSALPGTSHVLGAYAVDNTCVVRSRDVSTTGSTSEEAVTAV
AICCRSRHLAQASQELQ

SEQ ID NO:1

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

Query : gctgctgetgetgetectgggtecegegggegecegtgegecaggaggacyg
Framel : L L L L L L G P A G A R A Q E D E
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Framel : D GG DY E E L VL AL R S E E D
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50 260 270 280 290 300
T S L SO
Framel : E T H L 8§ ¢ § E R T A R R L @Q A
310 320 330 340 350
O S S S

Framel : 0 A A R R G Y I T K I L H V F H G
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Framel : A @ S I P W N L E R I T P P R Y R

Query : ggcggatgaataccagccccecgacggaggcagectggtggaggtgtate
Framel : A D B Y Q P P D G G S L. V E V Y L

FIG. 1B;



U.S. Patent Oct. 14, 2014 Sheet 3 of 152 US 8,859,741 B2

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

tcctagacaccagcatacagagtgaccaccgggaaatcgagggcagggtce
L D T s I Q S D H R E I E G R V

atggtcaccgacttcgagaatgtgeccgaggaggacgggaccegetteca

«: M VT D F E N V P E E D GG T R F H

cagacaggccagcaagtgtgacagtcatggcacccacctggcaggggtgg
R ¢ A S X CD S HGTUHULAG V V

tcagcggececgggatgecggegtggecaagggtgeccagecatgegecagectg
s G R DA GV A K GA S MR S L

cgcgtgctcaactgccaagggaagggcacggttageggcacectecatagy

: R vV L N C 9 G K 66T V s GG T L I G

cctggagtttattcggaaaagccagctggtccagectgtggggeccactgg
L E ¥ I R XK S oL V g P V G P L V

tggtgctgectgececectggegggtgggtacageecgegtectcaacgeecgece
v L L. P L A GG G Y S R V L N A A

tgccagecgecctggcgagggetggggtegtgetggtcaccgetgeeggcaa
c ¢ R L. AR A GV V L VT A A G N

cttccgggacgatgectgectctacteccccagectcagetececcgaggtca
F R D DACL Y S P A S A P E V I

1010 1020 1030 1040 1050

————————— e e Rttt
tcacagttggggccaccaatgecccaggaccagecggtgacecctggggact
T v G A T N A O D @Q P V T L G T

50 1060 1070 1080 1090 1100

————————— e Rl D Bl
ttggggaccaactttggccgectgtgtggacctectttgececcaggggagga
L G T N F G R C V DL F A P G E D

FIG. 1B,



U.S. Patent

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

[T

e an

Oct. 14, 2014 Sheet 4 of 152 US 8,859,741 B2

100 1110 1120 1130 1140 1150

--------- il Kl e e il
catcattggtgcctecagegactgcagecacctgetttgtgtecacagagtg
I T 6 A S §S D C s T C F V S5 Q S G

150 1160 1170 1180 1190 1200

————————— R Rt e ettt
ggacatcacaggctgctgeccacgtggctggecattgcagecatgatgetg
T S 0 A A A HV A G I A A MML

200 1210 1220 1230 1240 1250

————————— i Rttt Rt Bt
tctgeccgageeggagcetcacecetggecgagttgaggcagagactgatececa
S A FE P E L T L A E L R Q R L I H

250 1260 1270 1280 1290 1300

--------- el B bl ettt bl bl
cttectectgccaaagatgtcatcaatgaggectggttecectgaggaccage
F S A K D VvV I N E A W F P E D Q R

300 1310 1320 1330 1340 1350
————————— | mmmmmm === mmmmm oo [ mmmmmm o oo

gggtactgacccccaacctggtggeccgecctgeccececagcacecatggg
vV L T p N L V A A L P P S T H G

350 1360 1370 1380 1390 1400

————————— i el e
gcaggttggcagetgttttgcaggactgtgtggtcagecacacteggggece
A G W Q L F C R T V W S A H S G P

400 1410 1420 1430 1440 1450

--------- |- | ||
tacacggatggccacagccatcgeecgetgegecccagatgaggagetge
T R M A T A I A R C A P D E E L L

450 1460 1470 1480 1490 1500
————————— R e el el
tgagctgctccagtttctccaggagtgggaagecggecggggcgagegeatg

s ¢ S S F S R S G K R R G E R M

500 1510 1520 1530 1540 1550

————————— il Rl e
gaggcccaagggggcaagctggtetgeecgggeccacaacgettttggggg
E A Q G G K L v C R A H N AV F G G

550 1560 1570 1580 1590 1600

--------- |- | ||
tgagggtgtctacgccattgecaggtgetgectgectaceccaggecaact
E G v ¥y A I A R CCUL L P Q A N C

600 1610 1620 1630 1640 1650
————————— | mmmmmm === mmmmm oo [ mmmmmm o oo

gcagcgtccacacagctccaccagctgaggccagcatggggaccecgtgte
S vV H T A P P A E A S M G T R V

FIG. 1B;



U.S. Patent

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Query
Framel

Oct. 14,2014 Sheet 5 of 152 US 8,859,741 B2

650 1660 1670 1680 1690 1700
————————— e Kt ] L

cactgccaccaacagggccacgtcectcacaggetgcageteccactggga
H ¢C H ¢ ¢ G H VvV L T G C 8§ S H W E

700 1710 1720 1730 1740 1750

————————— R Bttt B Bl
ggtggaggaccttggcacccacaagcecgcectgtgectgaggeccacgaggte
v E D L G T H K P P V L R P R G Q

750 1760 1770 1780 1790 1800

--------- [====————— [ e e |
agcccaaccagtgcgtgggecacagggaggecageatccacgettectyge
P N ¢ C V ¢ H R E A § I H A S8 C

800 1810 1820 1830 1840 1850

————————— | === mmmmm s | = m s [ m s [ o m e |
tgccatgcecccaggtctggaatgcaaagtcaaggagcatggaateccgge
c H AP G L ECZ KV K EUH G I P A

850 1860 1870 1880 1890 13800
————————— e R B B

ccctecaggggcaggtgacegtggectgcgaggagggetggacectgactyg
P ¢ G Qg V T VvV A C E E G W T L T G

900 1310 1320 1330 1940 13850

————————— | === mmmm s | = m e [ e [ o m e |
gctgcagcgecctecectgggacctcecceccacgtectgggggectacgeegta
c s AL P G T S HV L G A Y A V

950 1960 1970 1980 1990 2000

--------- [====————— [ e e |
gacaacacgtgtgtagtcaggagccgggacgtcagecactacaggcageac
b N T CV V R S R DV s T T G & T

2010 2020 2030 2040 2050

————————— | === mmmm s | = m s [ m o [ o m e |
cagcgaagaggccgtgacagcecgttgceccatetgectgececggageecggcecacc
S EE AV T AV A I CCU R S R H L

50 2060 2070 2080 2090 2100

--------- [====————— [ e e |
tggcgcaggecteccaggagetecag
A Q0 A &S Q E L ¢

FIG. 1By



US 8,859,741 B2

Sheet 6 of 152

Oct. 14,2014

U.S. Patent

i e it i i ettt ¢ir F-TA ZOoL1 Ve
\\\\\\\\\\\\\\\ B i AR F-TA TAR: § 4 €z
||||||||||||||| —=S----———m-—= —mmmm—m——— = 7 b-TA 0TH9Z €z
|||||| d-------= -=S--—-==-N--=  —--—--————————————————— 77T[ F-TA 6H6T ze
|||||| d-------~- --8-——-——————— - —————————— [ F-TA 6490¢€ 1z
wwwwww = A U p-TA LALZ 0z
--M---d---A----  —-S----------- oo Zir F-TA 0taoe 6T
|||||| < e i A F-TA Tate 81
wwwwww = A U p-TA GH9Z LT
|||||| d-------= —-S-----------  ————-—————-———————————  Z0[ p-TA GHLZ 9T
———A-———— - H--=  —=S--¥-—--—--= oo Ay p-TA LYSZ GI
AINTAAVADIHODAM  SAANADOAASSLOL OSILISUODASIOSASYAOLTYSO SUTTULISH A
\\\\\\\\\\ D 2 s A U eT-TA zaLe €T
S——=———===7==7=7=  —ommm—————————  —oom oo oo e €T-TA FHIE Z1
AITTMAVIDATOOAM  HAQADYDINSSSOL  OSILAYCHIYISASIdOLTASO SUTTWISH IT
e it el iy 4 43114 0T
i A T-- GdC 48, gdeze 6
AITTEdVIDINO0AM NTASSISOSYY OLILAYADASYSTSSdSOLHOIA QUITWISH 8
||||||| I-——-T1-- S—-N--d---- R 2V & z0 voeE L
AITTMAYADINODAM NTASSISOSYd OLILAYADASYSTSSdSOLWOIA SUTTWISH 9
||||||||||||||| N-g--------—---- ————g-————=G-—————————— N[ €Y A{0] g
AITIOASODAMOTAM JTANADONSHTISOSSY DSISYAHDdLAATSTdSOLWAIA SUTTWISH v

Zdad T4aD Tad r A ANIT "ON

ar bss




US 8,859,741 B2

Sheet 7 of 152

Oct. 14, 2014

U.S. Patent

||||||||||||||| e e R G LT 1o Z-GA odg oF
AAAALIDNDIIODAM AAMANSADSSTL OLTLASYDTISYSYSddOLTIAdD SUTTUWISH (=14
““““““““““““““ R AL T-za  ZI4IE 2
AIATAISODAMODAM OYANADTIADS DLISYIDDASASASIADITHEXRS SUTTWIASH 144
|||||||||||||||||||||||| N--—- —-—-===——==—==——————= 1r 6T-TA qdeT v
ATTTAIVIOATODAM  SAANNDINSSSHS  OSTLAMODAYYSASAdDLTIASD SUT WA v
||||||||||||||| e ) 61-TA  TIOIE o
||||||||||||||| e et o A 6T-TA 9482 6€
||||||||||||||| s i A P 6T-TA  Z188Z  gg
|||||||||| R e LA Y 6T-TA  9¥LZ LE
||||||||||||||| -—d--—-------- ————————————————————— T1Ir 6T-TA Z2aze 9¢€
\\\\\\\\\\\\\\ e —mm——m e —————  TTI[ 6T-TA  ZTI9T se
AITTAAVIOATODAM SAZNNDINSSSDS OSILAMDODAVYSASIADITIASD SUTTWIASH vE
|||||||||| R e et e S I 9T-TA  ZIVI €e
““““““““““““““““““““““““““ €10 9T-TA  PYIE ze
||||||||||||||||||||||||||||||||||||| d-—----—=-——- £1r 9T-TA 9H6 1€
|||||||||| Am===  mmMmmmmmmmmm e D 9T-TA 606 o€
AITDMAVIOHATODAM NALNSHINSSSDS OSILANDDALIOSYSddOLTIASD SUTTWISH 6¢C
||||||||| SA-——= —===—N-—-——--- —————m———— T TP L-TA THET 8z
AINTAAVADIHODAM SATNASOAASSIOL OJOSILISODASOSASVADLIIVSD SUTTWISDH LZ
||||||||||||||| e e R e e e e e e e S Ay P-TA 19€2 9z
AINDAAADIHODAM  SAANADIAASSLIOL OSILISODASOSASYIOLTIVSO SUTTWISH ¥4

cad Tdao Ta4q r A HINTT "ON

a1 _bss




US 8,859,741 B2

Sheet 8 of 152

Oct. 14, 2014

U.S. Patent

o0 20 1 300 o A o s s

e e 4y s e, e 7
-

f\i—,Nias.S!.s;l..J

A bt At e i 204 50

P R R Y U pr e

TALTALDDDE

TALTHALOSS

ATATALN00

r v o e e s ey e

ALAAALSD0.]

HHQ>MH d454

L e
o e
o e vn e
el Jy o e
e fad e, Ty o v o
e e
.}Z\s .-H.i- win e wes mas
el Ty o

s wt e v s o e e

LABTSELAES

e fy oo o e

o wom s §F o o i m

o

v e e e s e

LIJ L3 8800

T s o e o 0 s o o
i

LTI LER500

5
[ERR PR S
L

Ldd L0

e i e v . 2 . . o . A S 0 0
e e i e i e i 5 . . S 0 0 0
o G o o s . o e s . 8 7 [ -
o T o e s - s e o et o o s o o

s S ot m e . e e o i 25 i et o e o et 3o 00

o (] st s e e s s Pl W N N OO s O S0 R

o Pt o e e oo ron s o s Lrn v s . mas can, nms an, v, 5 e W At | 0w
kS

it desindn o e 0 N i i . S e .t 5 P e . et e T oo on o
g 7

B ii!iziez$§$!$§i$§331§i

DAAOYACANDTISS TLISYAND SHSDS.IENS A

DAAYACIYOTISLIVISYSIDINS 25140400

SERIMAGEADTSS LI LA IS8R S0 IES AN

e .t o 9w 5517 i e Ak e o e e . . 00 004 P04 0

DARLYIAZLDTSE TLILIAIDEESDEIUEIAD

iiiiiiiiiiiiii e Lo DTSRRI S -

SRIADAQAYEAYETHTLAQLOS OO A8AdAD

e v o oy o

o s e s o

EUNTA

e e

e i s 45 oo e

SEYNEND

e on s G

s0753¥Y

SOTESYY

e s B v e

SYHNSOT

cAe S
Zrave
OrEsZ

IA6HGT

SHET
G80E
LALE
Etulira
TaTE
SHIE

TAGHLE

SHLZ

TaLys?

L¥Ge

ZELE
PETLE

¥245¢E
SHEY

rag

¥e
€7
£Z
B
2z

-
X

02
61
g7
LT
LB8E
9T
3RE
g1
T
£T

2t
T

&

g~

]
4

EYGD

£

{4 nee]

"oi 1y beg |




US 8,859,741 B2

Sheet 9 of 152

Oct. 14,2014

U.S. Patent

||||||||||||||| Lommmmmmmmmmm m -———-a- 1A99E 9
TALTALOO9DE  AAAANSOSOHHAYOOHACS HATHOINAILTAANTISOTASAIAIIDADNASH ATIDDLOA SP
||||||||||||||| I-——————- === ———————-—— d---------0- 9d¢f 9y
TALTALDDDA ANNANSDSDHAYD OHAASHAZEADINAILTAYNTOSOTASAEAAID dDASHAIDDLOA (=14
\\\\\\\\\\ A A - T-M—IN- Z14d1€ vy
TALTALDDDA AAYLSSAMYD OARAYIAWYOLOSI ITIVINDSNSDSAdHdID SddAsad (o874
||||||||||||||||||||||||||||||||||||||||||| N-————m—= ——————- qdeT A4
TALTALDDOA AAYSTSSAMLD OXAAYIADIOTOIIDTIVSIOSASDSATAdID SdIMNNA iv
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 1 55— TIOTE (1]
————d----- R A= 9dse 6€
—mmmdem - B At ten st A- cTds8e 8¢
it SR e e A- 9YLZ LE
L SO e e X~ zHZZ 9g
-—--d----- = ----------- SoSoSoSooooooooooooooooo—o—o———— oo A- CTaoT 1
TALAALDLDA AXYSTSSAMLD DAXAYAAOLOTILIDTIVS LOSMSDSAIAdID SdEMNNG e
||||||| V- M= mmm oo S -——¥--- ZIv¥T £€
|||||||||| AMD——————A- it - PYIE zE
\\\\\\\\\\ M e R 9H6 1€
|||||||||| M- B it T--———-4 606 ]
TALTALODDA A NTSAAMYY DAAAYAAESOTIOSIVISYSIOSMSOSAIAdAD SJIONNS 62z
\\\\\\\\\\ AT———————— T A= THET 82
TALTILODDA LSSOVYASD DAXAYIAAYOTASIITSYINDSISOSTINSAD SdENSOH Lz
|||||||||| “A-L----N ST T T oo oo —— oo ———=L-- 192 9z
TALTALDDOA A SSSLASS DARAYAAEIVOTOSILISYINDSSODSAINSAD SdINSAH Gz
pad £4a0 £ad 24dao HNIT ‘ON
ar bsg




US 8,859,741 B2

Sheet 10 of 152

Oct. 14, 2014

U.S. Patent

................................................. dpHD €Z-€HA  GHEET 69
SAMITOMOAVOEIAM SWYASSAIAD SYYOSTITISOOADATOOOSHATIONT SUTTULISY 89
................................................. YEHD €-€d TZ-€HA  PHIE L9
SAMITOMOAVOEIAM NWSASSAIAD SYYOSTITISOOANATOOOSIATONAT SUTTWISY 99
.............. ———dIN---T- -—=——————————————————————— {g¢HC [Z-.A L-€HA ZIVI S9
|||||||||||||||||||||||| “AN-————————————————————— dfHP [Z-.Q L-€HA 606 v9
YAMATOMOAVOTIAM SHMASSALAD SYYOSTITSOHOADATOOOSHATOAT SUTTULISY €9
.............. ———=-----  —m e ————————— YCHI LZ-1Q L-CHA 9H6 z9
YAMATOMOAVOEIAM SWMASSAIAD SYYISTIISOOADATOOOSIATONT SUTTULISY 19
................................................. apHD 8T-THA 9dg 09
OWMETOODAVOIAM SIDASIALAD SYMOSAMASYOIMIATYOSOATOAD SUTTWI®D 6S
................... g---- —--m————mm———————————————— OHl 8T-THA  LVWSZ 8¢
||||||||||||||||||||| §-= mmmm— e ————————— d9HD 8T-THA  2ZOLT LS
.................... TY¥-- ————————————————————————— d9H[ 8T-THA  GH6T 9g
.................... Td-- —-———————————————————————— d9H[ 8T-THA  6H0E Sg
.................... TS-- ——————-T-———————————————— d9Hl 8T-THA  LEALZ vS
.................... T-== ——————————————————————-T1- d9Hl 8T-THA  TAIE €9
.................... T-=-= ———————————-¥--————————-—— d9H[P 8T-THA  GHLZ Zs
|||||||||||||||||||| T--= —————————————————————————  d9HP 8T-THA  GH9Z IS
|||||||||||||||||||| - e ————————— {9H[ 8T-THA  TO9t€Z 0S
.................... T-== - ——————————— d9H[ 8T-THA ZI49IZ 6%
.................... === = ——— - ————————— d9H[ 8T-THA 0THE9Z 6V
.................... Td-- --————————————————————-1- d9H[ 8T-THA 0TQ0Z 8V
OSNMATOOOIVOTIAM SIDASLALAD SYNISAMASYIIMIATYISOATOAD SUTTULIS LY

zdad TIAdD Tad L a A ANIT *ON

ar bes




US 8,859,741 B2

Sheet 11 of 152

Oct. 14, 2014

U.S. Patent

................................................... dyHL T-9HA THET T6
HIMATOEISASOEIIM NMYYSNSSASAD SIVOLTISTIOSAMATOIDSODTIOAD SUTTWISD 06
.............. N---¥-=---= ————-———me——————————————— gFH[ 9-90 7E-PHA YYIE 68
HIMITOMOAAOEIIM  SMAADSASOHD  AAVOLTISTIESANTIOVOMOOTOAD SUTTWISD 88
................................................... dyHP  §-¢d T€-PHA zdLz L8
DIMATOYOAHOEIIM SMEZADHSSISHD SALDILTISTILOSAMATOIDSHDTOAD BUTTWIDD 98
.............. ———=(S=m === mmm -~ FOHPD T€-PHA yoE S8
OIMIATOVOIHOEIM SMAADIDSSISOD SAIDLTISTIOSAMATOADSHDTOAD SUTTWIASD 78
||||||||||||||||||| M-—-=  —mmm————————————————————— g9H[' 61-90 £E£-CHA TIOTE €8
YAMHATOYOAYOIAM HWNDASSALAD SYYOSTITISHMOADAADDDSHATOAD DUTTWIDD 28
IS R e T d9HL  9-9d CE-CHA  TAZILAIE 062
................................................. d9HL  9-9d CE-CHA ZIgTE T8
.............. ———d----== ———————m————————————————— dGH[ 9-94 CE-CHA zaze 08
.............. -—-d-N---- ——=—————-—————————————-H-- d9HCr 9-94 CE-CHA ZTJ9T 6L
.............. ———d----== ———————m e —————————— dGQH[ 9-94 CC-CHA 9asz 8L
.............. ———d-----=  —————————————————————-H-- dSHC 9-94 €C-CHA 1aZTIHE8Z 682
.............. ———J-—-=—=  ————————————————————————  d9HP 9-90 €C-CHA zZ198z LL
.............. ——=g-N---=  —mmm—mmm———mm————————_HO-- dg9HI 9-9Q £C-CHA 9vLZ 9L
TAMATOMOIVOIAM HWNDASSALAD SYVYOSTITSUOADAADDDSHATOAD SUTTWISD QL
................................................. d9HL CE-CHA A {13 VL
TAMATOMOIVOIAM HNDASSALAD SYVYISTITISHMOADAADDDSHATOAD DUITTWIADD €L
|||||||||||||| N-----=---~- ————-— e ————————— gpHC §-2d €Z-CHA y9se ZL
.............. N-=--====-=  ————-———me——————————————— dpH[ §-2d €Z-CHA gdee TL
SAMHATOYDAVYOIAM SINZASSALAD SYYISTITISHDAOATODDSHTIOAH SQUTTWISDH oL

ALK | TIaD Tdd L a A ENIT *ON

aIr bss




US 8,859,741 B2

Sheet 12 of 152

Oct. 14,2014

........... ---ds9Ad T e e N = - { % & 69
SSAIATIOOOM AdA MYDAAAYIAAVITISNWNOTATINISNAYSIIAY O9OMASAYAALSDOHSOSIVY 89
........... ————=Q--Y-—=——== —— - mm e~ __G-—————————  PHIE L9
SSAIANIDDOM AQAYVILAXDSMATAA YUVIAAAVIAATITSNWOTATSNMYNAYSIIAY OMASAYAAIASSSSSIS 99
........... --——d---54 B e btk 4 § g9
........... ————q---54 e -~ 6D6 v9
SSAIANIOOOM I1d4v¥ DMN UYOAIAYIAAVITSNWHOTATSNMYNAESI LAY DIASAAXZIYHASOHADNIN €9
........ H-- -———g---359 e e ——-H---  9H6 29
SSAIANIDDOM AJAY DMN HVIORAAYVIAEATITSNNOTATSNMYNAIS I LAY OVIASTAAAXITESHAOMIN T9
||||||||||| -—dI-- e 4 et AR b - 1 - { 09
SSAIATIODOM Xd 15 AYOAAAYIAASYTISITINAVISISIALINIAY OO TIOVANINONAYS IM 65
||||||||||| -—-A-9 e B - Sttt b A 4°T4 8§
........... -—-A-9 - - ———-—————-A- ZOLT LS
................ D A ————— ——A—————-————————  GH6T 95
|||||||||||||||| 5 A — A ————————————— 6H0E 55
................ 5 T e T At Y A ¥S
|||||||||||||||| 9 T 4 S lt: SuEeb N X € 4 X €S
|||||||||||||||| 9 ———-—------S----—--A--—---------- -—-A----------A--- GHLZ 4
................ D A —m-m——————— ——A-————--—————-d--- GH9Z IS
|||||||||||||||| 9 < 2 L i bt SV G £ 31 ¥4 0§
................ 5 - —-D- —————————————J-A- ZTHIZ 6V
................ 5 =D —————————————d-A- (QTH92 6v
................ 9 ———— - A-—--——————-§5 ——A-——--————————- (0Td02 87
SSAIALLOGOM ATROX WVIAXAVIAASHISYTINAVISISIALINIAY OO TIOVANINONAVSIM LY
2: £49a0 €44 2dao ANIT " ON
ar bss

U.S. Patent




US 8,859,741 B2

Sheet 13 of 152

Oct. 14,2014

U.S. Patent

SEMLA TR0

5 ,,3:\_&

BEALALLAT M

R
lifada A

- 351“!3va! -
G AL

.u; 5% :H._, .H:H. (x

EEALALLN

T

e LA S

s S i 7 St . e S

A4 AHGH
e ..,v.nh -
FIAR AWYICH

L0
hish )

D e
ARG LAA
SRR ALINAE LS
R

e BARAT
e AAEANIER N
s ai L ERRIEHELE
e R RERIMRETY
e LAKETEE T
e LTI
SRS WL
e B2 o i
ATHDERA

UL 3y C—- ¢
O ¢ e——— a5
LG WAAWTA

i3
P4 rp SRETT T
WY DAAACLOEG LABIN I T DM S, Phdld

MY A ALY EAS ST T AT m&m? w5 E et

WAL FOF I RN A LT SO S Lid

el e L 04k L G S G G4 O R 0

HYORENGLOITH TSN LTINS NAH ST Ldd

MYOAAAELT IS TERHO T A T ASHO IS T .38

AYDALARLOATHTENHD LA TN SNOES T LAY

BANBHAYAL

TP ——— ,imiiiiii

BATZARANIEOEHNT

SANEALGOBXATA

SATRANLLIBOYARTR

oA
HASUEAIANG UM LA
l.&[;rf[.ri[;:[&l\ly!lm

e o i
]
565?5555@ﬁ555%55@
S Z [ Jw

iiii?iiii&;&ifsii

NS uiﬁw& SROEMTA

0
AASIEARLE2D8581Y

3»;%!«!'\3‘!:‘!.2\.3!.‘3!»

TIDIE

IAZTHTE
ZI41E
IAZIZE
FAC A
CTA97T
208¢
SIRgL
YL

PEOE

POST
SHEZ

16
G
€8
B8
L8
98
58
¥8
EB
zZ8
062
18
.24
o8
6L
8L
L
gL
GL
L
EL
AR
TL
0L

Fad

X e

£dd

augn

aRIy

e
g1 bog

¢ Old




U.S. Patent Oct. 14, 2014 Sheet 14 of 152 US 8,859,741 B2

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
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTAZ’ (SEQ ID NO: 93)

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

FIG. 3F
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26E10

Nucleotide sequence of heavy chain variable region:
5S’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
GCACCAGCATGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTAS’ (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’ (SEQ ID NO:
293)

FIG. 3G
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26HS5

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 (SEQID 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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31D1

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
NYAQKVQGRVIMTTDTSTSTVYMELRSLRSDDTAVYFCARGYGMDVWGQGTTVTVS
S (SEQ ID NO: 53)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCGTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGGCCGTCCTA3’ (SEQ ID NO: 99)

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

FIG. 31
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23G1

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
GCACCAGCATGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTAY’ (SEQ ID NO:
101)

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

FIG. 3J
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27B2

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:
S’CAGTCTGTACTGACGCAGCCGCCCTCAGTGTCTGGGGCCCCAGGGCAGAGGGTCA
CCATCTCCTGCACTGGGAGCAGCTCCAACATCGGGGCACATTATGATGTGCACTGGT
ACCAGCAGGTTCCAGGAACAGCCCCCAAACTCCTCATCTATGGTAACACCTATCGGC
CCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGG
CCATCACTGGGCTCCAGGCTGAGGATGAGGCTGATTATTACTGCCAGTCCTATGACA
ACAGCCTGAGTGGTGTGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ
ID NO: 103)

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

FIG. 3K
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16F12

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
EYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARATAALYYYYGMDVWGQ
GTTVTVSS (SEQ ID NO: 79)

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

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

35)

FIG. 3L
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22E2
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGCAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGAATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCAY’ (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:
S’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGTCTGAGTGGTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3® (SEQ ID
NO: 107)

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

FIG. 3M
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27A6

Nucleotide sequence of heavy chain variable region:
5’CAGGTGCACCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAACAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGTCTGATGGAAGT
GATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 108)

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

Nucleotide sequence of light chain variable region:
S’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAGTTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGTTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACTATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTTCTTATGTCTTCGGAACTGGGACCAGGGTCACCGTCCTA3” (SEQ ID
NO:109)

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

37

FIG. 3N
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28B12

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
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARAIAALYYYYGMDVWGH
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)

FIG. 30
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28D6

Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGCAGCTTTGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCACTTATATGGAATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGCCATAGCAGCCCTCTACTACTACTACGGTATGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQID NO: 112)

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

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

Amino acid sequence of light chain variable region:
QSVLTQPPTVSAAPGQKVTISCSGSSSNIGNNFVSWYQQLPGTAPKLLIYDYNKRPSGIPD
RFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSGYVFGTGTRVTVL (SEQ ID NO:
39)

FIG. 3P



U.S. Patent Oct. 14,2014 Sheet 26 of 152 US 8,859,741 B2

31611

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
CCATCTCCTGCTCTGGAAGCAGCTCCAACATTGGGAATAATTTTGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACAGTAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAAGTCTGGCACGTCAGCCACCCTGGACA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTGCTTATGTTTTCGGAACTGGGACCAAGGTCACCGTCCTAS’ (SEQID
NO: 115)

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

FIG. 3Q
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23BS

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:
S’GACATCCTGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTTGGAGACAGAGT
CACCATCACTTGCCGGGCAAGTCAGAGCATTAGCAGTTATTTAAATTGGTATCAGCA
GAAACCAGGGAAAGCCCCTAAGGTCCTGATCTATGCTGCCTCCAGTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAA
CAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTTCCCC
CATCACCTTCGGCCAAGGGACACGACTGGAGATTAAAZ’ (SEQ ID NO: 117)

Amino acid sequence of light chain variable region:

DILMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKVLIYAASSLQSGVPSR
FSGSGSGTDFTLTINSLQPEDFATYYCQQSYSSPITFGQGTRLEIK (SEQ ID NO: 9)

FIG. 3R
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25G4

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
CATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA3’ (SEQ ID NO: 119)

Amino acid sequence of light chain variable region:

DIQMTQSPSSLSASVGDRVTITCRASQSISIYLNWYQQKPGKAPYLLIYAAASLQSGVPSR
FSGSGSGTDFTLTISSLQPEDFATYYCQQSYSAPITFGQGTRLEIK (SEQ ID NO: 10)

FIG. 38
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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
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
121)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
20)

FIG. 3T
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Nucleotide sequence of heavy chain variable region:
5S’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAGGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTGACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGTTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGTCTACATGGAGCTGAGGAGCCTGAGCTCTGACGACACGGCCGTGT
ATTACTGTGCGAGAGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCA3’ (SEQID 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)

FIG. 3U
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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 (SEQ ID NO: 55)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAATACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTTCTGCAGCTCATATACAA
GCACCAGCATGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTAS3’ (SEQ ID NO:
125)

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

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
21)

FIG. 3V
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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
5SS (SEQID NO: 56)

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

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTNSDVGGYNSVSWYQQHPGKPPKLMIYEVSNRPSGI
SNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLTVL (SEQ ID NO:
22)

FIG. 3W
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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
NTNYAQKFQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARGYVMDVWGQGTTVT
VSS (SEQ ID NO: 57)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTTTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGCTTATAACTCTGTCTCCTGGTA
CCAACAGCACCCAGGCAAAGCCCCCAAACGCATGATTTATGAGGTCAGTAATCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAGCTCATATACAA
GCACCAACATGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
129)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGAYNSVSWYQQHPGKAPKRMIYEVSNRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSTNMVFGGGTKLTVL (SEQ ID NO:
24)

FIG. 3X
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Nucleotide sequence of heavy chain variable region:
5’CAGGTACAGTTGCAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCGCAGACCCTCT
CACTCACCTGTGCCATCTCCGGGGACAGTGTCTCTAGCAACAGTGCTGCTTGGAACT
GGATCAGGCAGTCCCCATCGAGAGGCCTTGAGTGGCTGGGAAGGACATACTACAGG
TCCAAGTGGTATAAAAATTATTCAGTATCTGTGAAAAGTCGAATAACCATCAACCCA
GACACATCCAAGAACCAGTTCTCTCTGCAACTGAACTCTGTGACTCCCGGGGACACG
GCTGTGTATTACTGTGCAAGAGGGGGGCCAACTGCTGCTTTTGACTACTGGGGCCAG
GGAACCCTGGTCACCGTCTCCTCA3’ (SEQ ID NO: 130)

Amino acid sequence of heavy chain variable region:
QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSK
WYKNYSVSVKSRITINPDTSKNQFSLQLNSVTPGDTAVYYCARGGPTAAFDYWGQGTL
VTVSS (SEQ ID NO: 91)

Nucleotide sequence of light chain variable region:
5’CTTTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGATGTTGGGAATTATAACCTTGTCTCCTGGTA
CCAACAGTATTCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCAGTAAGCGGC
CCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGA
CAATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCTGCTCATATGCAG
GTAGTAGCACTTTGGTTTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID
NO: 131)

Amino acid sequence of light chain variable region:
LSALTQPASVSGSPGQSITISCTGTSSDVGNYNLVSWYQQYSGKAPKLMIYEVSKRPSGV
SNRFSGSKSGNTASLTISGLQAEDEADYYCCSYAGSSTLVFGGGTKLTVL (SEQ ID NO:
28)

FIG. 3Y
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGTTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGTAGTCTCTGGATTCACCTTTAGTAGCTATTGGATGAGCTGGGTCCG
CCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAAGCAAGATGGAAGT
GAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAACGC
CAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTAT
ATTACTGTGCGAGAGAGTCAAACTGGGGATTTGCTTTTGATATCTGGGGCCAAGGGA
CAATGGTCACCGTCTCTTCA3’ (SEQ ID NO: 132)

Amino acid sequence of heavy chain variable region:
EVQLVESGGGLVQPGGSLRLSCVVSGFTFSSYWMSWVRQAPGKGLEWVANIKQDGSE
KYYVDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARESNWGFAFDIWGQGTM
VTVSS (SEQ ID NO: 64)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCA
CCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAAGACTGTAAACTGGTACC
AACAGGTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGGAATAATCAGCGGCCC
TTAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCC
ATCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTATTATTGTGCAGCATGGGATGAC
AGCCTGAATTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
133)

Amino acid sequence of light chain variable region:
QSVLTQPPSASGTPGQRVTISCSGSSSNIGSKTVNWYQQVPGTAPKLLIYRNNQRPLGVP
DRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNWVFGGGTKLTVL (SEQ ID NO:
30)

FIG. 37
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGTCGCTATTGGATGAGCTGGGTCCG
CCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAAGCATGATGGAAGTG
AGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACCATTTCCAGAGACAACGCC
AAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGAGTCAAACTGGGGATTTGCTTTTGATGTCTGGGGCCACGGGAC
AATGGTCACCGTCTCTTCA3’ (SEQ ID NO: 134)

Amino acid sequence of heavy chain variable region:
EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYWMSWVRQAPGKGLEWVANIKHDGSE
KYYVDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARESNWGFAFDVWGHGT
MVTVSS (SEQ ID NO: 62)

Nucleotide sequence of light chain variable region:
S’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGCCCCCCGGACAGAGGGTCA
CCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAATACTGTAAACTGGTACC
AGCAGCTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAATAATCGGCGGCCCT
CAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCA
TCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTATTACTGTGCAGCATGGGATGACA
GCCTGAATTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO:
135)

Amino acid sequence of light chain variable region:
QSVLTQPPSASGPPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNRRPSGVPD
RFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNWVFGGGTKLTVL (SEQ ID NO:
31)

FIG. 3AA
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Nucleotide sequence of heavy chain variable region:
5’GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGCTATGCCATGAGCTGGGTCC
GCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAACTATTAGTGGTAGTGGTGGT
AGGACATATTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACAATTC
CAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTAT
ATTACTGTGCGAAAGAAGTTGGCAGTCCCTTTGACTACTGGGGCCAGGGAACCCTGG
TCACCGTCTCCTCA3’ (SEQ ID NO: 136)

Amino acid sequence of heavy chain variable region:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSTISGSGGRTY
YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKEVGSPFDYWGQGTLVTVSS
(SEQ ID NO: 69)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGCGGCCCCAGGACAGAAGGTCA
CCATCTCCTGCTCTGGAAGCAACTCCAACATTGGGAATAATTATGTATCCTGGTACC
AGCAGCTCCCAGGAACAGCCCCCAAACTCCTCATTTATGACAATAATAAGCGACCCT
CAGGGATTCCTGACCGATTCTCTGGCTCCAACTCTGGCACGTCAGCCACCCTGGGCA
TCACCGGACTCCAGACTGGGGACGAGGCCGATTATTACTGCGGAACATGGGATAGC
AGCCTGAGTGCTGTGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQID
NO: 137)

Amino acid sequence of light chain variable region:
QSVLTQPPSVSAAPGQKVTISCSGSNSNIGNNYVSWYQQLPGTAPKLLIYDNNKRPSGIP
DRFSGSNSGTSATLGITGLQTGDEADYYCGTWDSSLSAVVFGGGTKLTVL (SEQ ID
NO: 42)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAATTATATGGTATGATGGAAGT
AATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACACTGTATCTTCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGGAGGGGGGGTCTGGCAGCTCGTCCGGGCGGTATGGACGTCTGGG
GCCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 138)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAIIWYDGSN
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARRGGLAARPGGMDVWG
QGTTVTVSS (SEQID NO: 81)

Nucleotide sequence of light chain variable region:
5’TCCTATGAGCTGACTCAGCCACCCTCAGTGTCTGTGTCCCCAGGACAGACAGCCAG
AATCACCTGCTCTGGAGATAAATTGGGGGATAAATATGCTTGCTGGTATCAGCAGAA
ACCAGGCCAGTCCCCTGTGCTGGTCATCTATCAAAATACCAAGTGGCCCTTAGGGAT
CCCTGAGCGATTCTCTGGCTCCAAGTCTGGGAACACAGTCACTCTGACCATCAGCGG
GACCCAGGCTATGGATGAGGCTGACTATTACTGTCAGGCGTGGGACAGCAGCACTG
TGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO: 139)

Amino acid sequence of light chain variable region:
SYELTQPPSVSVSPGQTARITCSGDKLGDKYACWYQQKPGQSPVLVIYQNTKWPLGIPE
RFSGSKSGNTVTLTISGTQAMDEADYYCQAWDSSTVVFGGGTKLTVL (SEQ ID NO:
44)

Alternative Nucleotide sequence of light chain variable region:
5’TCCTATGAGCTGACTCAGCCACCCTCAGTGTCCGTGTCCCCAGGACAGACAGCCA
GAATCACCTGCTCTGGAGATAAATTGGGGGATAAATATGCTTGCTGGTATCAGCAGA
AGCCAGGCCAGTCCCCTGTGCTGGTCATCTATCAAAATACCAAGTGGCCCTTAGGGA
TCCCTGAGCGATTCTCTGGCTCCAAGTCTGGGAACACAGTCACTCTGACCATCAGCG
GGACCCAGGCTATGGATGAGGCTGACTATTACTGTCAGGCGTGGGACAGCAGCACT
GTGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQ ID NO: 295)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGT
CCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTAGTGATTACTACTGGAGCT
GGATCCGCCAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGT
GGGAGCACCTACTACAACCCGTCCCTCAAGAGTCGAATTACCATATCAGTAGACAC
GTCTAAGAACCTGTTCTCCCTGAAGTTGAGCTCTGTGACTGCCGCGGACACGGCCGT
GTATTACTGTGCGAGAGGGGGGGTGACTACGTACTACTACGCTATGGACGTCTGGG
GCCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 140)

Amine acid sequence of heavy chain variable region:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSSDYYWSWIRQHPGKGLEWIGYIYYSGSTY
YNPSLKSRITISVDTSKNLFSLKLSSVTAADTAVYYCARGGVTTYYYAMDVWGQGTTV
TVSS (SEQ ID NO: 85)

Nucleotide sequence of light chain variable region:
5S’GACATACAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGT
CACCATCACTTGCCGGGCAAGTCAGCGCATTAGCAACTATTTAAGTTGGTATCTGCA
GAAACCAGGGATTGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAGAGTGG
GGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAG
CAGTCTGCAATCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCC
GCTCATTTTCGGCGGAGGGACCAAGGTGGAGATCAAA3’ (SEQID NO: 141)

Amine acid sequence of light chain variable region:
DIQMTQSPSSLSASVGDRVTITCRASQRISNYLSWYLQKPGIAPKLLIYAASSLQSGVPSR
FSGSGSGTDFTLTISSLQSEDFATYYCQQSYSTPLIFGGGTKVEIK (SEQ ID NO: 7)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGA
GACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGCACTGGGTCC
GCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGGTATGATGGAAGT
GATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCC
AAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTA
TTACTGTGCGAGAGAGACTGGTCCCTTGAAACTCTACTACTACGGTATGGACGTCTG
GGGCCAAGGGACCACGGTCACCGTCTCCTCA3’ (SEQ ID NO: 142)

Amino acid sequence of heavy chain variable region:
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWYDGSD
KYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARETGPLKLYYYGMDVWG
QGTTVTVSS (SEQ ID NO: 74)

Nucleotide sequence of light chain variable region:
5’GATATTGTGATGACTCAGTCTCCACTCTCCCTGTCCGTCACCCCTGGAGAGCCGCC
CTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAACTTTTTG
AATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAACTCCTGATCTATTTGGGTTCT
CATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACAGATTTT
ACACTGGAAATCAGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCA
AGTTCTACAAACTCCATTCACTTTCGGCCCTGGGACCAAAGTGGATATCAAAS’

(SEQ ID NO: 143)

Amino acid sequence of light chain variable region:
DIVMTQSPLSLSVTPGEPPSISCRSSQSLLHSNGYNFLNWYLQKPGQSPQLLIYLGSHRAS
GVPDRFSGSGSGTDFTLEISRVEAEDVGVYYCMQVLQTPFTFGPGTKVDIK (SEQ ID
NO:5)
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Nucleotide sequence of heavy chain variable region:
5’"GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGA
GACTCTCCTGTGCAGCCTCTGGACTCACCTTTAGTAACTTTTGGATGAGCTGGGTCCG
CCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAAGCAAGATGGAAGT
GAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAACGC
CAAGAATTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGT
ATTCCTGTACGAGAGAGTCAAACTGGGGATTTGCTTTTGATATCTGGGGCCAAGGGA
CAATGGTCACCGTCTCTTCA3’ (SEQ ID NO: 144)

Amino acid sequence of heavy chain variable region:
EVQLVESGGGLVQPGGSLRLSCAASGLTFSNFWMSWVRQAPGKGLEWVANIKQDGSE
KYYVDSVKGRFTISRDNAKNSLYLOMNSLRAEDTAVYSCTRESNWGFAFDIWGQGTM
VTVSS (SEQ ID NO: 65)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCA
CCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAAAACTGTAAACTGGTACC
AGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAATAATCGGCGGCCCT
CAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCA
TCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTATTACTGTGCAGCATGGGATGACA
GCCTGAATTGGGTGTTCGGCGCAGGGACCAAGCTGACCGTCCTA3’ (SEQID NO:
145)

Amino acid sequence of light chain variable region:
QSVLTQPPSASGTPGQRVTISCSGSSSNIGSKTVNWYQQFPGTAPKLLIYSNNRRPSGVPD
RFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNWVFGAGTKLTVL (SEQ ID NO:
33)
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Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTTACCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCACTTACAATGGT
AACACAAACTATGCACAGAAGGTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGCCTACATGGAGCTGAGGAGCCTGAGATCTGACGACACGGCCGTTT
ATTACTGTGCGAGAGGGTATACTCGGGACTACTGGGGCCAGGGAACCCTGGTCACC
GTCTCCTCA3’® (SEQID NO: 146)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWMGWISTYNGN
TNYAQKVQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARGYTRDYWGQGTLVTVS
S (SEQID NO: 60)

Nucleotide sequence of light chain variable region:
5’CAGCCTGTGCTGACTCAGCCACTTTTTGCATCAGCCTCCCTGGGAGCCTCGGTCAC
ACTCACCTGCACCCTGAGCAGCGGCTACAGTAGTTATGAAGTGGACTGGTATCAGCA
GAGACCAGGGAAGGGCCCCCGGTTTGTCATGCGAGTGGACACTGGTGGGATTGTGG
GATCCAAGGGGGAAGGCATCCCTGATCGCTTCTCAGTTTTGGGCTCAGGCCTGAATC
GGTATCTGACCATCAAGAACATCCAGGAAGAGGATGAGAGTGACTACCACTGTGGG
GCAGACCATGGCAGTGGGACCAACTTCGTGGTGGTATTCGGCGGAGGGACCAAGCT
GACCGTCCTA3® (SEQ ID NO: 147)

Amino acid sequence of light chain variable region:
QPVLTQPLFASASLGASVTLTCTLSSGYSSYEVDWYQQRPGKGPRFVMRVDTGGIVGSK
GEGIPDRFSVLGSGLNRYLTIKNIQEEDESDYHCGADHGSGTNFVVVFGGGTKLTVL
(SEQ ID NO: 46)

FIG. 3GG
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31A4

Nucleotide sequence of heavy chain variable region:
5’CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGT
CCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGCGTACTACTGGAACTGGATCC
GCCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAGTGGAAGA
ACCGACTACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAA
GAAGCAGTTCTCCCTGAAGCTGAACTCTGTGACCGCCGCGGACACGGCTGTGTATTA
CTGTGCGAGAGGGCAGCTCGTCCCCTTTGACTACTGGGGCCAGGGAACCCTGGTCAC
CGTCTCTTCA3’ (SEQ ID NO: 148)

Amino acid sequence of heavy chain variable region:
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSAYYWNWIRQPPGKGLEWIGEINHSGRTD
YNPSLKSRVTISVDTSKKQFSLKILNSVTAADTAVYYCARGQLVPFDYWGQGTLVTVSS
(SEQ ID NO: 89)

Nucleotide sequence of light chain variable region:
5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCA
CCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAATACTGTAAATTGGTATC
AGCAACTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAATAATCAGCGGCCCT
CAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCA
TCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTATTACTGTGCAGTATGGGATGACA
GCCTGAATGGTTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTA3’ (SEQID
NO: 149)

Amino acid sequence of light chain variable region:
QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQRPSGVPD
RFSGSKSGTSASLAISGLQSEDEADYYCAVWDDSLNGWVFGGGTKLTVL (SEQ ID NO:
32)

FIG. 3HH
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25A7

Nucleotide sequence of heavy chain variable region:
5’CAGGTTCAGCTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA
AGGTCTCCTGCAAGGCTTCTGGTTACACCTTTCCCAGCTATGGTATCAGCTGGGTGC
GACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAGCGCTTACAATGGT
AACACAAACTATGCAGAGAAGCTCCAGGGCAGAGTCACCATGACCACAGACACATC
CACGAGCACAGCCTACATGGAGGTGAGGAGCCTGAGATCTGACGACACGGCCGTGT
TTTACTGTGCGAGAGGCTACGTTATGGACGTCTGGGGCCAAGGGACCACGGTCACC
GTCTCCTCT3” (SEQ ID NO: 150)

Amino acid sequence of heavy chain variable region:
QVQLVQSGAEVKKPGASVKVSCKASGYTFPSYGISWVRQAPGQGLEWMGWISAYNGN
TNYAEKLQGRVTMTTDTSTSTAYMEVRSLRSDDTAVFYCARGYVMDVWGQGTTVTVS
S (SEQID NO: 58)

Nucleotide sequence of light chain variable region:
5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCAC
CATCTCCTGCACTGGAACCAGCAGTGACGTTGGTCGTTATAATTCTGTCTCCTGGTAC
CAACACCACCCAGGCAAAGCCCCCAAAGTCATGATTTATGAGGTCAGTAATCGGCC
CTCAGGGGTTTCTACTCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGAC
CATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGCAGCTCATATACAAG
CAGCAGCGTTGTATTCGGCGGAGGGACCAAACTGACCGTCCTA3 (SEQID NO:
151)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGRYNSVSWYQHHPGKAPKVMIYEVSNRPSGV
STRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSVVFGGGTKLTVL (SEQ ID NO:
15)

FIG. 311
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21B12

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:
QVQLVQSGAEVKKPGASVKVSCKASGYTLTSYGISWVRQAPGQGLEWMGWVSFYNG
NTNYAQKLQGRGTMTTDPSTSTAYMELRSLRSDDTAVYYCARGYGMDVWGQGTTVT
VSS (SEQ ID NO: 49)

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

296)

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

FIG. 3JJ
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Constant Domains
Human IgG2:

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVT
VPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTC
VVWDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 154)

Human IgG4:

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVT
VPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL

PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK (SEQ ID NO: 155)

Human lambda:
QPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSY
LSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS (SEQ ID NO: 156)

Human kappa:

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSS
TLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 157)

FIG. 3KK
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5HS.1
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGGTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTCTCCTGCAAGGCTTCTGGATACACCTTCACCGGCTACTATATAC
ACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGATCAA
CCCTCACAGTGGTGGCGCAAACTATGCACAGAAGTTTCAGGGCAGGGTCACC
ATGACCAGGGACACGTCCATCAGCACAGCCTACATGGAGCTGAGCAGGCTGA
GATCTGACGACACGGCCGTGTATTACTGTGCGAGAGGCAACTGGAACTACGA
CTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA
37 (SEQ ID NQO:418)

Amine acid sequence of heavy chain variable region:

QVOQVVQSGAEVKKPGASVKVSCKASGYTFTGYYIHWVRQAPGQGLEWMGWIN
PHSGGANYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARGNWNYD
YYGMDVWGQGTTVTVSS (SEQ ID NO:419)

Nucleotide sequence of light chain variable region:

5’GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGAC
AGAGTCACCATCACTTGCCGGGCGAGTCAGGACATTAGCAATTATTTAGCCT
GGTATCAGCAGAAACCAGGGAAAGTTCCTAAGCTCCTGATCTATGCTGCATC
CACTTTGCAATCAGGGGTCCCATCTCGGTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGCCTACAGCCTGAAGATGTTGCAACTTATTT
CTGTCAAAGGTATCAGATTGCCCCATTCACTTTCGGCCCTGGGACCAAGGTGG
ATATCAAA3’ (SEQ ID NO:420)

Aminoe acid sequence of light chain variable region:
DIQMTQSPSSLSASVGDRVTITCRASQDISNYLAWYQQKPGKVPKLLIYAASTLQ

SGVPSRFSGSGSGTDFTLTISSLQPEDVATYFCQRYQIAPFTFGPGTKVDIK (SEQ
ID NO:421)

FIG. 3LL
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24F7.1
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC

CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATCTG
GTATGATGGAAGTACTAAATACTATGCAGACTCCGTGAAGGGCCGATCCACC
ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGGTCAGTGGCTGGTTACCA
CTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC
TCA3’ (SEQ ID NO:422)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIW
YDGSTKYYADSVKGRSTISRDNSKNTLYLQMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVSS (SEQ ID NO: 423)

Nucleotide sequence of light chain variable region:

S’TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAGGCTATTATGCAACCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACTA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAACTCCCGGGACAGCATTGGTAACCATCTGGTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTA3’ (SEQ ID NO:424)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRGY YATWYQQKPRQAPVLVIYGKNYRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADYYCNSRDSIGNHLVFGGGTKLTVL
(SEQ ID NO:425)

FIG. 3SMM
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22B11.1
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC
CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCTTGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTTAGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATCCACC
ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGGTCAGTGGCTGGTTACCA
CTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC
TCA3’ (SEQ ID NO:426)

Amino acid sequence of heavy chain variable region:

QVQLV ESGGGVVQPGRSLRLSCAASGFTFS SYGLHWVRQAPGKGLEWVAVIWL
DGSNKYYADSVKGRSTISRDNSKNTLYLQMNSLRAEDTAVYYCARSVAGYHYY
YGMDVWGQGTTVTVSS (SEQ ID NO:427)

Nucleotide sequence of light chain variable region:
S’TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAAGTTATTATGGAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTTTGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAACTCACGGGACATCATTGGTGACCATCTGCTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTA3’ (SEQ 1D NO:428)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRSYYGSWYQQKPRQAPVLVIFGKNNRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADY YCNSRDIGDHLLFGGGTKLTVL
(SEQ ID NO:429)

FIG. 3NN
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30F1.1
Nucleotide sequence of heavy chain variable region:

SCAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGTCTGGGAGGTCC
CTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGGAACTATGGCATGCA
CTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGG
TTTGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATCCACCA
TCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCTAATGAACAGCCTGAG
AGCCGAGGACACGGCTGTGTATTACTGTGCGAGGTCAGTGGCTGGTTACCAC
TACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCT
CA3’(SEQ ID NO:430)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVVQSGRSLRLSCAASGFTFRNYGMHWVRQAPGKGLEWVAVIW
FDGSNKYYADSVKGRSTISRDNSKNTLYLLMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVSS (SEQ ID NO:431)

Nucleotide sequence of light chain variable region:

S’TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAGGGAGACAGCCTCAGAAGCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGAATCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAAATCCCGGGACATCATTGGTGACCATCTGGTGTTCGGCGGAGGGACCAA
ACTGACCGTCCTAZ (SEQ ID NO:432)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRSYYASWYQQKPRQAPVLVIYGKNNRP

SGIPDRISGSTSGNTASLTITGAQAEDEADYYCKSRDIIGDHLVFGGGTKLTVL
(SEQ ID NO:433)

FIG. 300
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24B9.1
Nucleotide sequence of heavy chain variable region:

5'CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC
CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTATGATGGAAGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATTCACC
ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGTGAGAGATCGGGGACTGGACTG
GGGCCAGGGAACCCTGGTCACCGTCTCCTCA3 (SEQ ID NO:434)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIW
YDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCVRDRGLDW
GQGTLVTVSS (SEQ ID NO:435)

Nucleotide sequence of light chain variable region:

5’ TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAGGCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAAGTCCCGGGACAGCAGTGGTGACCATCTGGTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTA3’ (SEQ ID NO:436)

Amino acid sequence of light chain variable region:
SSELTOQDPAVSVALGQTVRITCQGDSLRGY YASWYQQKPRQAPVLVIYGKNNRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADYYCKSRDSSGDHLVFGGGTKLTVL
(SEQ ID NO:437)

FIG. 3PP
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24B9.2
Nucleotide sequence of heavy chain variable region:

5"CAGGTGCAGGTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGGGGTC
CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAACTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGCGCAGTTATTTG
GTATGATGGAAGTAGTAAATACTATGCAGACTCCGTGAAGGGCCGATCCACC
ATCTCCAGAGACAATTCCAAGAACACGGTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGGTCAGTGGCTGGTTACCA
CTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC
TCA3(SEQ 1D NO:438)

Amino acid sequence of heavy chain variable region:

QVQVVESGGGVVQPGGSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIW
YDGSSKYYADSVKGRSTISRDNSKNTVYLQMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVSS (SEQ ID NO:439)

Nucleotide sequence of light chain variable region:

S TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAGGCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAAGTCCCGGGACAGCAGTGGTGACCATCTGGTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTAY’ (SEQ ID NO:440)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRGYYASWYQQKPRQAPVLVIYGKNNRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADYYCKSRDSSGDHLVFGGGTKLTVL
(SEQ ID NO:441)

FIG. 3QQ
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20A5.1
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC

CCTGAGTCTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTATGATGGAAGTTATAAAGACTATGCAGACTCCGTGAAGGGCCGATCCACC
ATCTCCAGAGACAACTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTATTGTGCGAGGTCAGTGGCTGGTTACCA
CTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC

TCA3’ (SEQ 1D NO:442)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVVQPGRSLSLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIWY
DGSYKDYADSVKGRSTISRDNSKNTLYLQMNSLRAEDTAVYYCARSVAGYHYY
YGMDVWGQGTTVTVSS (SEQ ID NO:443)

Nucleotide sequence of light chain variable region:

5S’TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA

GTCAGGATCACATGCCAAGGAGACAGCCTCAGAACCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTATTCTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAATCACA

GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT

GTAAATCCCGGGACATCATTGGTAACCATCTGCTGTTCGGCGGAGGGACTAA
GCTGACCGTCCTA3Z’ (SEQ ID NO:444)

Amine acid sequence of light chain variable region:

SSELTQDPAVSVALGQTVRITCQGDSLRTY YASWYQQKPRQAPILVIYGKNNRPS
GIPDRFSGSTSGITASLTITGAQAEDEADYYCKSRDIIGNHLLFGGGTKLTVL (SEQ
ID NO:445)

FIG. 3RR
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20A5.2
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGCGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCC
CTGAGACTCTCCTGTGCAGCGTCTGGATTCACCCTCAGTAGCTATGGCATGCA
CTGGGTCCGCCAGGCTCCAGGCCAGGGGCTGGAGTGGGTGGCAGTCATATGG
TATGATGGAAGTAACAAATACTATGCAGCCTCCGTGAAGGGCCGATTCACCA
TCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGTCTGAG
AGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGGGGGTGGTTCGGGGAGT
CATCGCTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCA
CCGTCTCCTCA3’ (SEQ ID NO:446)

Amino acid sequence of heavy chain variable region:

QVQLVASGGGVVQPGRSLRLSCAASGFTLSSYGMHWVRQAPGQGLEWVAVIW
YDGSNKYYAASVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGGGSGSH
RYYYYGMDVWGQGTTVTVSS (SEQ ID NO:447)

Nucleotide sequence of light chain variable region:

5’TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA

GTCAGGATCACATGCCAAGGAGACAGCCTCAGAACCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTATTCTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACCTCAGGAATCACA

GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT

GTAAATCCCGGGACATCATTGGTAACCATCTGCTGTTCGGCGGAGGGACTAA
GCTGACCGTCCTA3’ (SEQ ID NO:448)

Amino acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRTYYASWYQQKPRQAPILVIYGKNNRPS

GIPDRFSGSTSGITASLTITGAQAEDEADYYCKSRDIIGNHLLFGGGTKLTVL (SEQ
1D NO:449)

FIG. 3SS
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20E5.1 — versionl (v1)
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAAGTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC
CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAACTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTATGATGGAGGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATCCATC
ATCTCCAGAGACAATTCCAAGAGCACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTTTATTATTGTGCGAGGTCAGTGGCTGGTTACCA
TTATTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCGCC
TCA3’ (SEQ ID NO:450)

Amino acid sequence of heavy chain variable region:

QVQVVESGGGVVQPGRSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIW
YDGGNKYYADSVKGRSIISRDNSKSTLYLQMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVAS (SEQ ID NO:451)

Nucleotide sequence of light chain variable region:

5’CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGA
TCACCATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATAACTCTGTC
TCCTGGTACCAACAGCACCCAGGCAAACCCCCCAAACTCATGATTITATGAGG
TCAGTAATCGGCCCTCAGGGATTTCTAATCGCTTCTCTGGCTCCAAGTCTGGC
AACACGGCCTCCCTGACCATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATT
ATTTCTGCAGCTCATATACAAGCACCAGCATGGTCTTCGGCGGAGGGACCAA
GCTGGCCGTCCTA3’ (SEQ ID NO:452)

Amino acid sequence of light chain variable region:
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKPPKLMIYEVSN

RPSGISNRFSGSKSGNTASLTISGLQAEDEADYFCSSYTSTSMVFGGGTKLAVL
(SEQ ID NO:453)

FIG. 3TT
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20ES.1 - version2 (v2)
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAAGTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC

CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAACTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATG
GTATGATGGAGGTAATAAATACTATGCAGACTCCGTGAAGGGCCGATCCATC
ATCTCCAGAGACAATTCCAAGAGCACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTTTATTATTGTGCGAGGTCAGTGGCTGGTTACCA

TTATTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCGCC

TCA3’ (SEQ ID NO:454)

Amino acid sequence of heavy chain variable region:

QVQVVESGGGVVQPGRSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIW
YDGGNKYYADSVKGRSHSRDNSKSTLYLOMNSLRAEDTAVYYCARSVAGYHY
YYGMDVWGQGTTVTVAS (SEQ ID NO:455)

Nucleotide sequence of light chain variable region:

5’TCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAGGCTATTATGCAAGCTGGT
ACCAGCAGAAGCCAAGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACAA
CCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCACGTCAGGAAACACA
GCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACT
GTAACTCCCGGGACAACATTGGTGACCATCTGGTGTTCGGCGGAGGGACCAA
GCTGACCGTCCTA3’ (SEQ ID NO:456)

Amine acid sequence of light chain variable region:
SSELTQDPAVSVALGQTVRITCQGDSLRGYYASWYQQKPRQAPVLVIYGKNNRP

SGIPDRFSGSTSGNTASLTITGAQAEDEADYYCNSRDNIGDHLVFGGGTKLTVL
(SEQ ID NO:457)

FIG. 3UU
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8A3.1
Nucleotide sequence of heavy chain variable region:

5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCC
CTGAGACTCTCCTGTGCAGCCTCCGGATTCACCTTTAGTAGCTATTGGATGAG
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAGCATAAA
ACAAGATGGAAGTGAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACC
ATCTCCAGAGACAACGCCAGGAACTCACTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGATCTTGTATTAATGGT
GTATGATATAGACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACC
ACGGTCACCGTCTCCTCA3 (SEQ 1D NO:458)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYWMSWVRQAPGKGLEWVASIKQ
DGSEKYYVDSVKGRFTISRDNARNSLYLOQMNSLRAEDTAVYYCARDLVLMVYD
IDYYYYGMDVWGQGTTVTVSS (SEQ ID NO:459)

Nucleotide sequence of light chain variable region:

5’ GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATAC
AACTATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGA
TCTATTTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGT
GGATCAGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATG
TTGGGGTTTATTACTGCATGCAAGCTCTACAAACTCCGCTCACTTTCGGCGGA
GGGACCAAGGTAGAGATCAAA3’ (SEQ ID NO:460)

Amino acid sequence of light chain variable region:

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYLG
SNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGGGTKVEI
K (SEQ ID NO:461)

FIG. 3VV
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11F1.1
Nucleotide sequence of heavy chain variable region:

5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCC
CTGAGACTCTCCTGTGCAGCCTCCGGATTCACCTTTAGTAACTATTGGATGAG
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAGCATAAA
ACAAGATGGAAGTGAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCGCC
ATCTCCAGAGACAACGCCAAGAACTCACTGTTTCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGATCTTGTACTAATGGT
GTATGATATAGACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACC
ACGGTCACCGTCTCCTCA3’ (SEQ ID NO:462)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGFTFSNYWMSWVRQAPGKGLEWVASIKQ
DGSEKYYVDSVKGRFAISRDNAKNSLFLOMNSLRAEDTAVYYCARDLVLMVYD
IDYYYYGMDVWGQGTTVTVSS (SEQ ID NO:463)

Nucleotide sequence of light chain variable region:

S’"GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCTGTCACCCCTGGAGAGC
CGGCCTCCATCTCTITGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGGTAC
AACTATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGA
TCTATTTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGT
GGATCAGGCACACATCTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATG
TTGGAGTTTATTACTGCATGCAAACTCTACAAACTCCGCTCACTTTCGGCGGA
GGGACCAAGGTGGAGATCAAA3Z (SEQ ID NO:464)

Amino acid sequence of light chain variable region:

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYLG
SNRASGVPDRFSGSGSGTHLTLKISRVEAEDVGVYYCMQTLQTPLTFGGGTKVEI
K (SEQ ID NO:465)

FIG. 3WW
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12H11.1
Nucleotide sequence of heavy chain variable region:

5’CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGCCCAGCCTGGGAGGTC

CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATGC
ACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATA
CTATGATGGAATTAATAAACACTATGCAGACTCCGTGAAGGGCCGATTCACC

ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGATCGGGGACTGGACTG
GGGCCAGGGAACCCTGGTCACCGTCTCCTCA3 (SEQ ID NO:466)

Amino acid sequence of heavy chain variable region:

QVQLVESGGGVAQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAVIYY
DGINKHYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDRGLDWGQ
GTLVTVSS (SEQ ID NO:467)

Nucleotide sequence of light chain variable region:

5’GACATCGTGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAG

AGGGCCACCATCAACTGCAAGTCCAGCCAGAGTGTTTTATACAGCTCCAACA

GTAAGAACTACTTAGTTTGGTACCAGCAGAAACCAGGACAGCCTCCTAAGCT
GCTCATTTACTGGGCCTCTACCCGGGAATCCGGGGTCCCTGACCGATTCAGTG
GCAGCGGGTCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGGCTGA

AGATGTGGCAGTTTATTACTGTCAACAATATTATAGTACTCCGTGGACGTTCG
GCCAAGGGACCAAGGTGGAAATCAAA3Z’ (SEQ ID NO:468)

Amino acid sequence of light chain variable region:
DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNSKNYLVWYQQKPGQPPKLLIY

WASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPWTFGQGTK
VEIK (SEQ ID NO:469)

FIG. 3XX
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11H4.1
Nucleotide sequence of heavy chain variable region:

5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCC
CTGAGACTCTCCTGTGCAGCCTCTGGACTCACCTTTAGTAACTTTTGGATGAG
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAA
GCAAGATGGAAATGATAAATACTATGTGGACTCTGTGAAGGGCCGATTCACC
ATCTCCAGAGACAACGCCAAGAATTCACTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGAGTCAAACTGGGGATT
TGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAS3 (SEQID
NO:470)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGLTFSNFWMSWVRQAPGKGLEWVANIKQ
DGNDKYYVDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARESNWGFAF
DIWGQGTMVTVSS (SEQ ID NO:471)

Nucleotide sequence of light chain variable region:

5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGG
GTCACCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAAAACTGTAA
ACTGGTACCAGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAA
TAATCGGCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCA
CCTCAGCCTCCCTGGCCATCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTAT
TACTGTGCAGCATGGGATGACAGCCTGAATTGGGTGTTCGGCGCAGGGACCA
AGCTGACCGTCCTA3’ (SEQ 1D NO:472)

Amino acid sequence of light chain variable region:

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSKTVNWYQQFPGTAPKLLIYSNNRRP
SGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNWVFGAGTKLTVL
(SEQ 1D NO:473)

FIG. 3YY
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11H8.1
Nucleotide sequence of heavy chain variable region:

5S’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGTTTGGTCCAGCCTGGGGGGTCC
CTGAGACTCTCCTGTGCAGCCTCTGGACTCACCTTTAGTAACTTTTGGATGAG
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAACATAAA

GCAAGATGGAAGTGAGAAATACTATGTGGACTCTGTGAAGGGCCGATTCACC
ATCTCCAGAGACAACGCCAAGAATTCACTGTATCTGCAAATGAACAGCCTGA
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGAGTCAAACTGGGGATT
TGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAS” (SEQ ID
NO:474)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGLTFSNFWMSWVRQAPGKGLEWVANIKQ
DGSEKYYVDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARESNWGFAF
DIWGQGTMVTVSS (SEQ ID NO:475)

Nucleotide sequence of light chain variable region:

5’CAGTCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGG
GTCACCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAAAACTGTAA
ACTGGTACCAGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAA
TAATCGGCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCA
CCTCAGCCTCCCTGGCCATCAGTGGGCTCCAGTCTGAGGATGAGGCTGATTAT
TACTGTGCAACATGGGATGACAGACTGAATTGGGTGTTCGGCGCAGGGACCA
AGCTGACCGTCCTA3’ (SEQ ID NO:476)

Amino acid sequence of light chain variable region:

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSKTVNWY QQFPGTAPKLLIY SNNRRP
SGVPDRFSGSKSGTSASLAISGLQSEDEADYYCATWDDRLNWVFGAGTKLTVL
(SEQ ID NO:477)

FIG. 377
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11G1.5
Nucleotide sequence of heavy chain variable region:

5’CAGGTCACCTTGAAGGAGTCTGGTCCTGTGCTGGTGAAACCCACAGAGACC
CTCACGCTGACCTGCACCGTCTCTGGGTTCTCACTCAGCAATGTTAGAATGGG
TGTGAGCTGGATCCGTCAGCCCCCAGGGAAGGCCCTGGAGTGGCTTGCACAC
ATTTTTTCGAATGACGAAAATTCCTACAGAACATCTCTGAAGAGCAGGCTCA
CCATCTCCAAGGACACCTCCAAAAGCCAGGTGGTCCTTACCATGACCAACAT
GGACCCTGTGGACACAGCCACATATTACTGTGCACGGATAGTGGGAGCTACA
ACGGATGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTC
A3’ (SEQID NO:478)

Amino acid sequence of heavy chain variable region:

QVTLKESGPVLVKPTETLTLTCTVSGFSLSNVRMGVSWIRQPPGKALEWLAHIFS
NDENSYRTSLKSRLTISKDTSKSQVVLTMTNMDPVDTATYYCARIVGATTDDAF
DIWGQGTMVTVSS (SEQ ID NO:479)

Nucleotide sequence of light chain variable region:

5S"TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGACAGACG
GCCAGGATTACCTGTGGGGGAAACAACATTGGAAGTAAAAGTGTGCACTGGT
ACCAGCAGAAGCCAGGCCAGGCCCCTGTGCTGGTCGTCTATGATGATAGCGA
CCGGCCCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGGAACACG
GCCACCCTGACCATCAGCAGGGTCGAAGCCGGGGATGAGGCCGACTTTTACT
GTCAGGTGTGGGATAGTAGTAGTGATCCTGTGGTATTCGGCGGAGGGACCAA
GCTGACCGTCCTA3’ (SEQ ID NO:480)

Amino acid sequence of light chain variable region:

SYVLTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYDDSDRP
SGIPERFSGSNSGNTATLTISRVEAGDEADFYCQVWDSSSDPVVFGGGTKLTVL
(SEQ ID NO:481)

FIG. 3AAA
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8A1.2
Nucleotide sequence of heavy chain variable region:

5’GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGATCC
CTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGTAACTATTGGATGAC
CTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTGGCCAGCATAAA
GCAAGATGGAAGTGAGAGATACTATGTGGACTCTGTGAAGGGCCGATTCACC
ATCTCCCGAGACACCGCCAAGAACTCTCTGTATCTCCAAATGAACAGCCTGC
GAGCCGAGGACACGGCTGTGTATTACTGTGCGAGACCTCTTGTACTAATGGT
GTATGCTCTACACTACTACTACTACGGTATGGACGTCTGGGGCCACGGGACC
ACGGTCACCGTCTCCTCA3’ (SEQ ID NO:482)

Amino acid sequence of heavy chain variable region:

EVQLVESGGGLVQPGGSLRLSCAASGFTFSNYWMTWVRQAPGKGLEWVASIKQ
DGSERYYVDSVKGRFTISRDTAKNSLYLQMNSLRAEDTAVYYCARPLVLMVYA
LHYYYYGMDVWGHGTTVTVSS (SEQ ID NO:483)

Nucleotide sequence of light chain variable region:

S’GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATAC
AACTATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGA
TCTATTTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGT
GGATCAGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATG
TTGGGGTTTATTACTGCATGCAAGCTCTACAAACTCCGCTCACTTTCGGCGGA
GGGACCAAGGTGGAGATCAAA3’ (SEQ ID NO:434)

Amino acid sequence of light chain variable region:

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYLG
SNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGGGTKVEI
K (SEQ ID NO:485)

FIG. 3BBB
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31H4 heavy cdr
16F12_heavy cdr
27A6 heavy cdr
22E2_heavy cdr
28B12_heavy cdr
28D6_heavy cdr
31G11_heavy cdr
31B12_heavy cdr
30A4 heavy cdr
9C9 heavy cdr
9H6_heavy cdr
1A12_heavy cdr
23B5_heavy_cdr
25G4 _heavy cdr
13B5_heavy cdr
20D10_heavy car
30B9 _heawy cdr
27E7_heavy cdr
19H9 heavy cdr
26H5_heavy cdr
31D1_heavy cdr
27H5_heavy cdr

21B12_heavy cdr 1

23G1 _heavy cdr
17C2_heavy cdr
25A7 heavy cdr
3B6_heavy cdr

27B2 _heavy cdr
3C4 heavy cdr

31A4_heavy cdr
13H1_heavy cdr

FIG. 13D
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Heavy

31H4 heawy cdr

16F12_heavy cdr 2

27A8_heavy cdr
22E2 heavy cdr

2
2

28812 heavy cdr 2

28D6_heavy cdr

2

2776 light cdr 2
31G11 light cdr 2
—— 13B5_light_cdr —

31G11_heavy cdr 2
L|: 31B12_heavy cdr
30A4 heavy cdr

—9C9 light car 3 [ 9CQ heavy cdr
9HB light cdr 3 9HB _heavy cdr
{ 1A12 light cdr 3
31A4_light_cdr

3
3
—— 1A12 heavy cdr 3
I: 23B5_heavy cdr 4
25G4 heavy cdr 4
13B5 heavy cdr
_| 20010 heavy cdr
30B9 heavy cdr
— 27E7_heavy cdr
—19H2 heavy cdr
26H5 heawy cdr
-I 31D1_heavy cdr
— 27H5_heavy cdr
21B12_heavy cdr
23G1_heavy cdr
17C2_heavy cdr
25A7 heavy cdr
— 3B6 heawy cdr

31B12_light_cdr
20D10 _light_car
26H5 light cdr
31D1_light_cdr
27E7 light_cdr
27H5 light cdr
30B9 light cdr
21B12 light car
19H9_light_cdr
23G1 light car
17C2 light_cdr
—— 25A7 light cdr
13H1_light_cdr
— 23B5_light_cdr
L 25G4 light_car 4

—_ a4 a4 A a4 4 . a

- 4 a4 a4 A O a4 A

27B2 heavy cdr
3C4 light car _|: 3C4 heavy cdr
30A4 light_cdr 31A4_heavy cdr
3B6 light cdr 13H1_heavy cdr
—_ —_—
10.00 10.00

substitutions per 100 residues

FIG. 13E
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