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2134
Variable Light

10 20 30 40
2C4 DTVMTQOSHKIMSTSVGDRVSITC [KASQDVSIGVA] WYQQRP
* % dekkk ok * *
574 DIQMTQSPSSLSASVGDRVTITC [KASQDVSIGVA] WYQQKP
* *k kkk

hum xI DIQMTQSPSSLSASVGDRVTITC [RASQSISNYLA] WYQQKP

50 60 70 80

2c4 GOSPKLLIY ([SASYRYT] GVPDRFTGSGSGTDFTFTISSVQA

* % * % * * ok

574 GKAPKLLXIY [SASYRYT] GVPSRFSGSGSGTDFTLTISSLQP
* kkkkk

hum «I GKAPKLLTY [AASSLES] GVPSRFSGSGSGTDFTLTISSLQP

90 100
2C4 EDLAVYYC [QQYYIYPYT] FGGGTKLEIK (SEQ ID NO:1)
* ¥ * *
574 EDFATYYC [QQYYIYPYT] FGQGTKVEIK (SEQ ID NO:3)
*kk *

hum I EDFATYYC [QQYNSLPWT) FGQGTKVEIK (SEQ ID NO:5)

FIG. 2A

Variable Heavy

10 20 30 40

2C4 . EVQLOQSGPELVKPGTSVKISCKAS [GFTFTDYTMD] WVKQS

¥k  kk Kk Kk kkk K * %

574 EVQLVESGGGLVQPGGSLRLSCAAS [GFTFTIDYTMD] WVRQA
*k kK

hum III EVQLVESGGGLVQPGGSLRLSCAAS [GFTFSSYAMS] WVRQA

50 a 60 70 80

2C4 HGKSLEWIG [DVNPNSGGSIYNQRFKG] KASLTVDRSSRIVYM

* * *x *k& *k *kk%k %

574 PGKGLEWVA [DVNPNSGGSIYNQRFKG] RETLSVDRSKNTLYL
*khkhkhkk kikk khkk%k * k%

hum III PGKGLEWVA [VISGDGGSTYYADSVKG] RFTISRDNSKNTLYL

abc 90 100ab 110

2C4 ELRSLTFEDTAVYYCAR [NLGPSFYFDY] WGQGTTLTVSS (SEQ ID NO:2)
*kk kK *k

574 OMNSLRAEIDTAVYYCAR [NLGPSFYFDY] WGQGTLVTVSS (SEQ ID NO:4)

*hkkxkkdk

hum ITI OMNSLRAEDTAVYYCAR [GRVGYSLYDY] WGQGTLVTVSS (SEQ ID NO:&)

FIG. 2B
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Amino Acid Sequence for Pertuzumab Light Chain

T A T I T I 1 i
DIQMTQSP SSLSASVGDRVTITCKASODVSI GVAWYQOKPGRAPK LLIYSASYRYTGVPS
70 80 90 100 110 120

RFSGSGSGTDFTLTISSLQPEDFATYYCQOYYIYPYTFGOQGTRKVE:IKRTVAAPSVFIFPP

130 14(IJ | 150 ’ 160 170 180
SDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALOSGNSQESVIEQDSKDSTYSLSSTLT
190 200 210

LSKA]!)YEKHILVYACEVTHQ(ISLSSPVTKSFILRGEC F’G 3 A
-

Amino Acid Sequence for Pertuzumab Heavy Chain

2i~ | 1 (I) | 2 (') | 30 40 5 (I) 60
EVQLVESGGGLVQPGGSLRLSCAASGFTFTDY TMDWVROAPGKGL.EWVADVNPNSGGSIY
80 90 100 110 120

NORFKGRFTLSVDRSKNTLYLOMNSLRAEDTAVYYCARNLGPSFY FDYWGOGTLVTVSSA

130 140 150 160 170 180
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGAL.TSGVHTFPAVLOSSG
190 200 210 220 230 240
LYSLS|SVVT\|7PS ] S]LGTQT%ICNVI!IHKPSI!ITKVDKKVEPILSCDK‘]I:'HTCPZéCPAPELLGGP
250 260 270 280 290 : 300
SVFLEI‘PPKPILDTLMI SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY;S
310 320 330 340 350 360
TYRV\IISVLTVLHQDWLNGKE YRKCRVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEM
370 380 390 400 410 420
TKNQ\IISLTCLVKGFYPSDIAVEWESNGQPENNYK':!:‘TPPVIIJDS DGIS FFLYSKLTVDKSRWQ
430 440 448

QGNVFSCSVMHEALHNHYTQKSL.SLSPG

FIG. 3B
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Trastuzumab Pertuzumab
Herceptin Omnitarg

- Binds in IV near JM. + Binds in II at dimerization interface

- Protects against receptor shedding « Does not prevent receptor shedding

- Moderately affects receptor down- - Moderately affects receptor down-
modulation modulation

- Slight effect on HER2's role as a - Major effect on HER2's role as a
coreceptor coreceptor

~ J

FIG. 7
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P seudo First Order Kinetic Analysis of Main Peak from IEX

0.5
0.4—
Rate 0.3—
Constants -

(Month-1) 5]

100 mg/ml Pertuzumab, 0.02% Polysorbate 20,
240 mM Sucrose, pH 6.0
10mM Buffers

Temperature (°C)

FIG. &

Pseudo First Order Kinetic Analysis ©of Main Peak from SEC

0.016—

Rate .
Constants
(Month-1)

100 mg/mi Pertuzumab, 240 mM Sucros e,
0.02% Polysorbate 20, pH 6.0
10mM Buffers

i | His-HCI, |/ His-AC,

His-PO,, [ | His-S0,

[

Temperature (°C)

FIG. 9
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Turbidity

84 mg/ml

66 mg/ml

182 mg/ml

Histidine-acetate

] L ]
Histidine-sulfate

FIG. 10

L

|
Histidine-chloride

Turbidity -

— -8 - 10 mM Histidine-HCI

—0— 10 mM Histidine-HCI, 240 mM Sucrose
—4&— 20 mM Succinate
- - 20 mM Succinate , 240 mM Sucrose

FIG. 11

0.03
Polysorbate 20%.
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0.6—— W~ 60 mg/ml Pertuzumab, 20 miM Histidine-acstate, 120 mM Sucrose

—0— 25 mg/ml Pertuzumab, 10 mM Histidine-HCI, 240 mM Sucrose
“| [—&— 50 mg/ml Pertuzumab, 10 mM Histidine—~HCI, 240 mM Sucrose
0.5 —
0.4— —]
Turbidity i ~
0.3 =1
0.2 —
T T R
0.0 L AU WL N —
0.00 0.01 0.02 0.03 0.04
Polysorbate 20%
< L) I R S I B I R
1 e ® 10 mM Histidline ]
5 0O 20 mM Succinate 1
1 A 20 mM Histidine-acetate | -
4 =
Aggregate 414 0O G
% 3] _
. A -
o —
- D -
1= ° ® ° ®
i A A A A |
1717 71
0 50 100 150 200 250

Sucrose (mM)

FIG. 13




12/34

vyl "Old

DIDYINISHNIAAdSSTODHIATIOVAANHEHAITAAVYNS T
vie 0t S6T1 - 8T

LTLSSTSALSANSADOILASTOSNDSTITYNAANIMDODANYITEIIXINNA
08T 59T 0sT 9tT

TOAASYIODSNTOITASAddITIIASAdY VAT YNITANIOODdLddLLAH
SET 021 SOT : 16

O0DJ0RXILVYIQQAADTSSILTLAALHSYSHSIYSIAADSXTISYSAITT
06 SL 03 0%

NdVYNOdANDDAMYAVINAADSYYOLILAYADASYSTSSASOINRNDIA
1 0€ €1 . T

urey? b1



13/34

5d
evv

Das
SO0v

g3y
09¢

gadHu
STt

sAaAd
oLe

Ao
T4

ssd
081

§Ssd
Stl

aav

06

14

ST&sTs A

QTAdAdL

S5dd1T48 A

TALTAS

AAADIA

SAdEAA

TAYdJIL

04X
L X
ADd
>_>m
gd L

AAA

NS d
01¢C

TYHO
59T

¥sS§
0¢T

1S &
SL

axrzI
0t

gyl "Old

HRASDODS A

DNSIMITA

NdDSY¥YTYO

ueysn AneaH

S

NODDODMUS

ey

XaodiaaAa

SLE

TYANS
0€e

dADAAN
S8¢

dOoOT1
0ve

TS§8S5d
S6T

QX ATO

0ST

YAd0da
'SOT

YAYL X
09

5DdDA
ST

d s
90v

I K
19¢

T M
91¢

d H
TLe

HI
9z¢

T 9
18T

s
o9tT

¥ &
16

M a3
Sy

A d



14 /34

(¢z *oN ar 0=s) 5> =
- L1Z

SSTS AL S TAS
081

ASY¥YLIDSAITOE
SET

X3 VY IaITdor
06

¥9dX00XZMY A
S¥

S A&
012

A S H
91

d I
oet

T 4 4
SL

aos

o

7]

e+

47

S S TDO
N9 sD
d ¥ ¥ A
D5 98

0L I &

ld

0.H I A
TYNGC
1391
9sad

Adaom

¥ XA
G6T

MO A
0ST
Iiasod
S0T

A DL
09

¥s8sa=1
ST

¥

S

181

oA
9¢1

0D
16

d ¥
9%

HA



15/34

i9d
677

sHa
=11}7

R aE
09¢
Mabd
§1¢

H S A

0Lz

4 X d
Y44

D S 8
081

i 8 8
SET
06

T D 4
Sy

NBT
SEV

NHJ
06t

440

Sve

L S N
00€

SINW
§S¢

I N S
01¢

d T Y
G691

S ¥ S
0zt
SL

arnd
0€

- g3}

4 HRWR A S

DI

05 d A

00uM
0Zv

d X d
SLE

dT¥Y
0EE

AH A
68¢

S d?o
ove

DIS
S61

X ai
0§81

d X d
S0T
09

D D4
ST

(¥z *oN ar 0=IS)

AL TITS X TAAJ
907

O5L TS ADNIGC
T9¢

A0 X X 43 DN1T
91¢
MNJ&TAEJQAH
TLT

d¥YdOoOddodH
gce

L AAS S TS ZET
8T

TYY L 9D 85 & 8
9¢T

NY YO ZXXAYL
16

NdNAQVYAME
9y

9D9DS T ATOAI
T



16 /34

86¢€1

LiEL

0921

gecl

SSep

VoL "Oid

g (e<—})oue(g<-1)ouep
ouep -OYNOID(r<— 1) JovNOID(p<—1)Jueiy A
_ (9<~1)youepn <~ (e<-1)ouen

> (g<—|)ouep

(e<~1)ouep(z<—1)govNoD

4-09 -OYNOID (<L) m_o<20_@¢A|:%§AaA| youBp (Z<~1)gJOVNOID

(e<—1)youepy
- = = ue -
-5 o<z°“o@A HgovNoIB (y<—1)duen A Gt acms_ulmA LdovNoD
(9<~1)oond
GUEIA (e<—1)ouely

-OYNOID (r<~1)govNoID(r<—L)duein < (ot uzi < (e<—1)ouepy

(9<~)ouep

uoneinaIqay Selnjonas

sa|poqnuy Hbj ui paalesqQ Ajuowwio) saININAS apleyaoesohi|o



17734

g9l “Oid

"sanjeA (eN+) 8y} 01 puodseiioo ainby SIY} Ul umoys sassey

(B<=1)OUBIN(Z<= )N (<=1 )R

88/} zo -OYNOID (<~ JOVNOIO(r<—|)gduen <
_ A (9<—1)ouen(e<-1)govNoID(F<-1)dien
(9<-1)0on4
0291 (g-1) 1D -VNOID(r<-1)govNoID (<1 guen < (B<—PUBNE<-HEIVNOIO(r<—1)geD
_ | (9<—1)ouep(g<-1)govNoID
(9<—1)oony
(e<—1)ouBN(c<—-1)goVYNOIID
9291 (9-1) 1D -OYNOID(P<—1)goVNOID (b<—~1)gJuey
) _ A (o<-1puBp(Z<-1)govNoID(F<-1)dieD
(9<—1)yoon4
o<—LyoueN(2<—1)govNoID
g9yl 09 -o<20_o@A|%_o<zgo@A|:m_%s_AM - Wa%s_M - WMO .
_ 9<—|)ypueN(2<—1)govNOID
(9<—1)0on4
(e<—|)ouep
gcrl 119 -OYNIID(P<—1)govNoD (p<—1)gueiy WNAI QYNOID(b<—1)gIe
| AGAI%%_\,_ (2<—1)doyNIID (r<—1)geD
(9<—1)oong
SSEIN UonBIAIqaY Salmonig

salpoquy HB] ul paatasqo Ajuowwosn sainonig aplieyooesobilo



Vi1 "OId

0% :"ON QI 0ZS OEFDUNISALAdSSTOOHIAEDOVAAMHATAAYISTLILSSTSALSMIS
6€ :*ON AI 0TS OEDUNISIIASSTOOHIAZOVAANHITXAVISTILILSSTISALSTIS
8E€ :'ON QI 0HS DIDINISYIAASSTOOHIATOVAANHITXAVISTIILSSTSALSTIS
L€ *°ON QI O3S OZDYNASULAJSSTOOHLATIVAANHITXATMSTITLSSTSALSAIS

QOILASTOSNOSOTUNAAMMOANYINIAINNTIOAASYIOSHIOEASIIITIASIVYA THY TIANIOODA T [HaMsaso0 Oi ARiaazdsid

Q0dLASTOSNDSOTYNAAIMOAIVTIIXINNTIOAASYLOSHTOAASATITIASAVYA TN ITHAMIO0DA[T XdQEHSOO10X AIVIQIADTIS

a0ITASTOSNOSOTUNAAMMOANYHIJXAINNTIDAASYLOSHTOTASAdATIASAVYA T ITIANIN0OA[I AdCEZHESOOIDA ALVIAIADTIS

a0aLASHOSNDSOTYNAAMMOATYETIIXINNTIOAASYIOSHTOAASIJATIASIVYA LU TEANIO0DA[T AdAEBSOO0 DX ALYIATADIS
saaels 01T 00T 06

SIITIIALOS DsosIusdmd SESaEcVA MIT Tdaviobayod im [——HING pigosve og7 disEbisist oksoraira

SILILIALOS 9SOSIYSAAD [STTASYYIAIT TITTIHIA0O0 Eﬁzm_.wmawﬁww AAdYSYE]OII LANODASYST SSASOLIOIA
SILIIJIQLDS DSOSIYSIAD [STTASUVIAIT TITVIDIN00 AM[NTASTOED AAJISYElILI IANADASYST SSASOITIOIA

SIITIIAQLOS DSOSIYSIAD [STIASYYIAIT TIVIDIN00 AMINWASEDAX AASOSYHEIIII IAYADASYST SSJSOLI0IA
08 0L 09 0S 0% 0¢ 0Z 01

(surewoq 19 pue Tp) ureyg b :sepoquuy 361-puy

18 /34

T06-nH
THEVH
9tx
Y ACS

T106—-nH
TIEVH
9¢H

oy ACH

T06-NH
THYH
974
qzd



19/34

g1 Old

77 :°ON dI 0ZS MDISTSTSHOLAHNHTYHHWASOSIANDOOMISIAATITISATIISOASATIAIALINANNTIOONS
€7 :'ON QI O3S MDISTSTSHOLXENHTYHHHASDSIANDOOMISHAALTISATIISOASAIAIILIMANNIAGONS
Zv :'ON aI O3S M9ISTSTSHOLABNHTYAHWASDSIANDOOMISHAALTISATIASOASAIAIAIINANNIIOONS
T7 #°ON QI OES MDdSTISTSHOLAHENHTYEHWASDSIANDOOMISHAALIDISATIISOASATAIAIIMANNIADONS

AMIAYIASAAIDIATOLTSAONILTIQYSdATLEADITIA0DNVES IINA I AVd THRINS ALY A TIONTIMAOHTAT TASAAY A LS NAD E T I IMVNEA
AMIAYIASdRIDIATILTSAONIINITISdATILAADITIACONIS T INTT AVITHINS AN A TIONTMAOHTAL TASAAYALSNADTTI AN IMYNEA
AMAAYIASIXIDIATOLTSAONMIHITI S TLIADITIA0ONYIS TIN AT A¥d THRINS AN O XA TIONTMAOHIAT TASAAS AL S NADT T A IMYNHA
AMTAYTASIEIDIATOLISADNIINT TN S ddTLAAD I ADONVAS IIMA T IV TOANS AMOA X MIONTMAOHTALTASAAMX I SNAO T T M IMVYNHA

AADAAZMNINATIAEIESACAAADIATI LIS INTLMI NG ATIAS IDDTTAIVADIAILHINAOSAdHAMIAALINS SMHNAND T ALOLOTS SSAALAA
HADAAZMNIIATIAIASACAAADIATATIS INTIMIANddITIASIDDTTHIVADI DT HINADISHITAMIAANINS ATHNAND T A LOI DTS SSAATAA
IADAAZMNITATIATESACAAAD LA LY S INTLAYTId I TIASdDDTITIVIDIAITHIAGOSAIHTANYAANINS STHNAND I ZLOIDTSSSIATAA
IADCAIMNIIATITIHSATAAADTATIIIS INTLAI I ATINS dDDTTEIVAIIAOLHIIADSAATAMMAATINS STHNAND T AT OIOTS SSIATAA

SSTSATOSSOTAVAALHADSITYDSNMSATAITAZQIATIOTYYLODSISASSAVIIIASIDNISY SSALATIO0OM [KCIAAANSORAH S| YYIAXAYL
SSTSXTOSSOTAVAALHADSITYDSNMSATAGIJAXAIATIOTYYLODS LSS SAVIIASIONISY SSAIATIONON [AVIHMEDAAE S9 1YVIAXAVL
SSTSATOSSOTAYdALHADSITYOSNMSALAJAdAXAATOOTIVIODSLSUSSAVIZIASIDALISY SSAINTIO0DN [ AVIHMEDAAH SO 1UVOAXAVL
SSTSATDSSOTAVAATHADSITYOSNMSATAIIIAACIATIOTHYIODSISYSSAVIdIASIDNISY SSAIATIO0OM [AVAONEDAAE SO 1VIAAAYL

g11e38 By g1 qeoT1 001
agsirshTa Afunzbdin Eifth FHTEN aNGtdioasty Puatsbay S MR s -Ezkoskbs iakkbainmn] Ebsthtoad

QIVSTSNWOT XAINYSAQNS IITU(DHASAN KLEOSANIS] VAMITONDAY OUIIWRNSADIS LISADSAYDS THISDDIONT DDOSTATOAX
QIVYISINOT XIINISAQYS IZTH[DYASAN ANISDUALIS] VAMITONDAY O¥I[FMNHSADIS IISADSAVDS TIFISDODIOAT DODISIATOAT
QEVIISNHOT AIINMSAQYS ILI¥[DYASAN ANLSOUAZIS| VAMITONOAY OWI[MNMSZDIS IISADSAYOS THISDOAOAT D99SIATOAE

06 08 0L 09 e Qs 0% 0¢ 0¢ 01

(sulewog Ho pue Hp) uieyd Aneey :seipognuy 36)-puy

T06-0H
THVH
9Za
Gzd

106-1H
THYH
9Z4d
ATk

T06-TH
THEVH
9zx
oA

T06-nH
THEYH
9z
FACS

T06-nH
THYH
9Z%
A



287
hu2H7.v16

hum kI

287
hu2H7.v16

hum kI

287
hu2H7.v16

hum kI

2H7
hu2H7.v16

hum III

2H7
hu2H7.v16

hum III

2H7
hu2g7.vle

hum III
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Sequence Alignment of Variable Light Domains

- FR1 — CDR1 ——

10 20 30 40
QIVLSQSPAILSASPGEKVTMTC [RASSSVS—_YMH ] WYQOKP
* ®k% * % * kX

DIQMTQOSPSSLSASVGDRVTITC [RASSSVS-YMH] WYQQKP
* k Kk k%

DIQMTQSPSSLSASVGDRVTITC [RASQSISNYLA] WYQQKP

—FR2— CDR2 | FR3
50 60 70 80
GSSPKPWIY [APSNLAS] GVPARFSGSGSGTSYSLTISRVEA
* % * kkk d ke gk

GKAPKPLIY [APSNLAS } GVPSRFSGSGSGTDFTLTISSLQP

o ok %

GKAPKLLIY [AASSLES] GVPSRFSGSGSGTDFTLTISSLOP

— CDR3 H—FR4—
90 100
EDAATYYC [QQWSFNPPT] FGAGTKLELKR
* * * *

EDFATYYC [QQWSFNPPT] FGOGTKVEIKR
*okkk ok

EDFATYYC [QQYNSLPWT] FGQGTKVEIERR

FIG. 18A

Sequence Alignment of Variable Heavy Domains

I FR1 : ! CDR1 -

10 20 30 40
QAYLQQSGAELVR PGASVKMSCKAS [GYTFTSYNMH] WVKQT
*kk ki &, * * * k%% * * %

EVOLVESGGGLVOPGGSLRLSCAAS [GYTFTSYNMH] WVRQA
* % * *

EVQLVESGGGLVOPGGSLRLSCAAS [GFTFSSYAMS] WVROA

—FR2— CDR2 — FR3
50 a 60 70 80

PROQGLEWIG [AI YPGNGDTSYNOQKFKG] KATLTVDKSSSTAYM
*k * k% % *k K Kk

PGKGLEWVG [AT YPGNGDTSYNQKFKG] RFTISVDKSKNTLYL
*  kkkk ok ok KRk * %

PGKGLEWVA [VI SGDGGSTYYADSVKG] RFTISRDNSKNTLYL

— CDR3 —FR4—
abc 90 100abcde 110
QLS SLTSEDSAVYFCAR [VVYYSNSYWYFDV] WGTGTTVTVS S

* & *% *
QMNSLRAEDTAVYYCAR [VVYYSNSYWYFDV] WGQGTLVTVSS
Khkhkkkhk kkx %

QMNSLRAEDTAVY YCAR [GRVGYSLY~--DY] WGQGTLVTVSS

FIG. 18B
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Anti-VEGF Antibody Variable Domain Sequences

anti-VEGF variable light sequence:

DIQMTQTTSSLSASLGDRVIISCSASQDISNYLNWYQQKPDGTVKVLIYFTSSLEiSGVPSRFSGS
GSGTDYSLTISNLEPEDIATYYCQQYSTVPWTFGGGETKLEIK B
(SEQ ID NO: 31)

anti-VEGF variable heavy sequence of:

EIQLVQSGPELKQPGETVRISCKASGYTFTNYGMNWVKQAPGKGLKWMGWINTYCPGEPTYAADFK
RRFTFSLETSASTAYLQISNLKNDDTATYFCAKYPHYYGSSHWYFDVWGAGTTVIVSS e

(SEQ ID NO: 32)

anti-VEGF antibody variable light sequence:

DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLE{SGVPSRFSGS
GSGTDFTLTISSLOQPEDFATYYCOQYSTVPWTFGQGTKVEIK
(SEQ ID NO: 33)

anti-VEGF antibody variable heavy sequence:

EVQLVESGGGLVQPGESLRLSCAASGY TFTNYGMNWVRQAPGKGLEWVGWINTY TGEPTYAADFK
RRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKY PHYYGS SHWYFDVWGQGTLYIVSS
(SEQ ID NO: 34)

e

HOIRTRY

anti-VEGF antibody variable light sequence:

BT fng el o vl ||
"osten b

DIQLTQSPSSLSASVGDRVTITCSASODISNYLNWYQQKPGKAPKVLIYFTSSLESGVPSRFSGS
GSGTDFTLTISSLQPEDFATYYCQQYSTVPWTFGQGTKVEIK
(SEQ ID NO: 35)

ant1-VEGF antibody variable heavy sequence:

EVQLVESGGGLVQPGGSLRLsCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTYﬁrGEpTYAADFK
RRFTFSLDTSKSTAYLOMNSLRAEDTAVYYCAKYPYYYGTSHWYEDVWGQGTLYV ITVSS ~ =7 &
(SEQ ID NO: 36)

FIG. 19
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ATG GAA CAA CGG GGA CAG AAC GCC CCG GCC GCT TCG GGG GCC CGS AAA 48
Met Glu Gln Axrg Gly Gln Asn Ala Pro Ala Ala Sex Gly Ala Arg Lys
1 S 10 15

AGE CAC GGC CCA GGA CCC AGBG GAG GCG CGG GGA GCC AGE CCT GGG CcC 96
Arg His Gly Pro Gly Pro Arg Glu Ala Arg Gly Ala Arg Pro Gly Pro
’ 20 25 30

CGG GTC CCC AAG ACC CTT GTG CTC GTT GTIC GCC GCG GTC CTG CTC TTG 144
Arg Val Pro lLys Thr Leu Val Lau Val Val Ala Ala Val Leu Leu Leu
35 40 45

GTC TCA GCT GAG TCT GCT CTG ATC ACC CAA CAA GAC CTA GCT CCC CAG 192
Val Ser Ala Glu Ser Ala Leu Ile Thr Gln Gln Asy Leu Ala Pro Gln
50 55 60

CAG AGA GCG GCC CCA CAA CAA AAG AGG TCC AGC CCC TCA GAG GGA TTG 240
Gln Arg Ala Ala Pro Gln Gln Lys Arg Ser Ser Pro Ser Glu Gly Leu
65 70 75 80

TGT CCA CCT GGA CAC CAT ATC TCA GAA GAC GGT AGA GAT TGC ATC TCC 288
Cys Pro Pro Gly His His Ile Ser Glu Asp Gly Arg Asp Cys Ile Ser
85 90 95

TGC AAA TAT GGA CAG GAC TAT AGC ACT CAC TGG AAT GAC CTC CTT TTC 336
Ccys Lys Tyr Gly Gln Asp Tyr Ser Thr His Trp Asmn Asp Leu Leu Phe
100 105 110

TGC TTG CGC TGC ACC AGG TGT GAT TCA GGT GAA GTSS GAG CTA AGT CCG 384
Cys Leu Arg Cys Thr Arg Cys Asp Ser Gly Glu Val Glu Leu Sexr Pro
115 120 125

TGC ACC ACG ACC AGA AAC ACA GTG TGT CAG TGC GAA GAA GGC ACC TTC 432
Cys Thr Thr Thr Arg Asn Thr Val Cys Gln Cys Glm Glu Gly Thr Phe
130 135 140

CGG GAA GAA GAT TCT CCT GAG ATG TGC CGG AAG TGC CGC ACA GGG TGT 480

Arg Glu Glu Asp Sexr Pro Glu Met Cys Arg Lys Cys Arg Thr Gly Cys
145 : ~ 150 155 ' 160

CCC AGA GGG ATG GTC AAG GTC GGT GAT TGT ACA CCC TGG AGT GAC ATC 528
Pro Arg Gly Met Val Lys Val Gly Asp Cys Thr Pro Trp Ser Asp Ile
165 . 170 175

GAA TGT GTC CAC AAAR GAA TCA GGT ACA AAG CAC AGT GGG GAA GCC CCA 576
Glu Cys Val His Lys Glu Ser Gly Thr Lys His Sex Gly Glu Ala Pro
180 . 185 1940

GCT GTG GAG GAG ACEG GTG ACC TCC AGC CCA GGG ACT CCT GCC TCT €CC 624
Ala Val Glu Glu Thr vVal Thr Ser Ser Pro Gly Thx Pro Ala Ser Pro
185 200 205

TGT TCT CTC TCA GGC ATC ATC ATA GGA GTC ACA GTF GCA GCC GTA GTC 672

Cys Ser Leu Ser Gly Ile Ile Ile Gly Val Thr Val Ala Ala Val val
210 215 220

FIG. 26A
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TIG ATT GTG GCT GTG TTT GTT TGC AAG TCT TTA CTG TGG AAG AAA GTC 720
Ler Ile Val Ala Val Phe Val Cys Lys Ser Leu Leu Trp Lys Lys Val
225 230 2315 240

CTT CCT TAC CTG AAA GGC ATC TGC TCA GGT GGT GGT GGG GAC CCT GAG 768
Leu Pro Tyr Leu Lys Gly Ile Cys Ser Gly Gly Gly Gly Asp Pro Glu
245 250 255

CGT GTG GAC AGA AGC TCA CAA CGA CCT* GGG GCT GAG GAC AAT GTC CTC gleé
Arg Val Asp Arg Ser Ser Gln Arg Pro Gly Ala Glu Asp Asn Val Leu
260 265 270

AAT GAG ATC GTG AGT ATC TTG CAG CCC ACC CAG GTC CCT GAG CAG GRA 864
Asn Glu Ile Val Ser Ile Leu Gln Pro Thr Gln Val Pro Glu Gln Glu
275 280 285

ATG GAA GTC CAG GAG CCA GCA GAG CCA. ACA GGT GTC AAC ATG TIG TCC 912
Met Glu Val Gln Glu Pro Ala Giu Pro Thr Gly Val Asn Met Leu Ser
290 295 300

CCC GGG GAG TCA GAG CAT CTG CTG GAM CCG GCA GAA GCT GAA AGG TCT 960
Pro Gly Glu Ser Glu His Leu Leu Glu Pro Ala Glu Ala Glu Arg Ser
305 310 : 315 320

CAG AGG AGG AGG CTG CTG GTT CCA GCA. AAT GAA GGT GAT CCC ACT GAG 1008
Gln Arg Arg Arg Leu Leu Val Pro Ala Asn Glu Gly Asp Pro Thr Glu
325 3o 335

ACT CTG AGA CAG TGC TTC GAT GAC TTT GCA GAC TTG GTG CCC TTT GAC 1056
Thr Leu Arg Gln Cys Phe Asp Asp Phe Ala Asp Leu Val Pro Phe Asp
340 345 as0

TCC TGG GAG CCG CTC ATGC AGG AAG TS GGC CTC ATGC GAC AAT GAG ATA 1104
Ser Trp Glu Pro Leu Met Arg Lys Lew Gly Leu Met Asp Asn Glu Ile
355 360 368

AAG GTG GCT AAA GCT GAG GCA GCG GGC CAC AGG GAC ACC TG TAC ACG 1152
Lys Val Ala Lys Ala Glu Ala Ala Gly- His Arg Asp Thr Leu Tyr Thr
- - 370 375 ki)

ATG CTG ATA AAG TGG GTC AAC AAA ACC GGG CGA GAT GCC TCT GTC CAC 1200
Met Leu TIle Lys Trp Val Asn Lys Thr Gly Arg Asp Ala Ser Val His'
385 350 395 400

ACC CTG CTG GAT GCC TTG GAG ACG CN= GGA GAG AGA CTT GCC AAG CAG 1248
Thr Leu Leu Asp Ala Leu Glu Thr Leuw Gly Glu Arg Leu Ala Lys Gln
405 410 415

AAG ATT GAG GAC CAC TTG TTG AGC TCT' GGA ARG TTC ATG TAT CTA GAA 1296
Lys Ile Glu Asp His Leu Leu Ser Sexr Gly Lys Phe Met Tyr Leu Glu
420 435 430

GGT AAT GCA GAC TCT GCC ATG TCC TAA 1323

Gly Asn Ala Asp Ser Ala Met Sexr *
435 440

FIG. 26B
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EVOLVQSGGGVERPGGSLRLSCAASGFTFDDYAMSWVRQAPGKGLEWVSGINWQ GGSTGY
ADSVKGRVTISRDNARNSLYLOMNSLRAEDTAVYYCAKILGAGRGWYFDYWGKG TTVTVS
SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTF PAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTRKVDKKVEPKSCDKTHTCPPCP APELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK PREEQY
NSTYRVVSVLTVLEQDWLNGREYRCKVSNRALPAPIEKTISKAKGQPREPQVYT LPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKL TVDKSR
WOQGNVFSCSVMHEALHNHY TOKSLSLSPGK

<451 residues; 0 stop; molecular weight: 49167.50

FIG. 27

SELTQDPAVSVALGQTVRITCSGDSLRSYYASWYQQKPGOAPVLVIYGANNRPS GIPDRF
SGSSSGNTASLTITGAQAEDEADYYCNSADSSGNHVVFGGGTKLTVLGOPKAAP SVTLFP
PSSEELOANKATILVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYA ASSYLS
LTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS

<213 residues; 0 stop; molecular weight: 22400.70

FIG. 28



16E2

Apomab7.3

l6r2

Apomab7.3

16E2

Apomab7.3

16E2
RApomab’7.3

16E2
Apomab7.3

16E2
Apomab7.3

16E2
Apomab7.3

16E2
Apomab7.3

16E2
Apomab?7.3

16E2.hulgGl
Apomab7.3
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Alignment, 16ES and Apomab 7.3 Heavy Chains

37

37

87
87
137
137

187
187

237
237

287
287

337
337

387
387
437
437

EVQLVQSGGGVERPGGSLRLSCAASGFTFDDYGMSW
*

EVQLVQSGGGVERPGGSLRLSCAASGFTFDDYAMSW

VRQAPGKGLEWVSGINWNGGSTGYADSVKGRVI ISRDNAKNSLYLOMNSL
*

VROAPGKGLEWVSGINWQGGSTGYADSVKGRVT ISRDNAKNSLYLOMNSL

RAEDTAVYYCAKILGAGRGWYFDLWGKGTTVTIVSSASTEKGPSVFPLAPSS
*

RAEDTAVYYCAKILGAGRGWYFDYWGKGTTVIVSSASTEKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT FEPAVLQSSGLYSL
KSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHT FPAVLQSSGLYSL

SSYVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCIOKTHTCPPCPAP
SSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP

ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNRYVDGY
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDEPEVKFNWYVDGV

EVHNAKTKPREEQYNSTYRVVSVLIVLHQDWLNGKEYKCKVSNKALPAPI
EVHNAKTKPREEQYNSTYRVVSVLIVLHODWLNGKEYKCKVSNKALPAPT

EKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE
EKTISKAKGQPREPQVYTLPPSREEMTKNQVSLICLVKGFYPSDIAVEWE

SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRAQQGNVFSCSVMHEAL
SNGQPENNYKTTPPVLDSDGSFEFLYSKLTVDKSRHQQGNIVEFSCSVMHEAL

HNHYTQKSLSLSPGK
HNHYTQKSLSLSPGK

FIG. 29



16E2

Apomab7.3

16E2

Apomab7.3

16E2

Apomab?.3

16E2

Apomab7.3

16E2

Apomab7. 3
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Alignment, 16E2 and Apomab 7.3 Light Chains

51

51

101

101

151

151

201

201

SELTQDPAVSVALGQTVRITCQGDST.RSYYASWYQOKPGRAPVLVIYGKN
* *

SELTQDPAVSVALGQTVRITCSGDSLRSYYASWYQQKPGOAPVLVIYGAN
NRPSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCRSRDSSGNHVVEGG
*

NRPSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSAD SSGNHVVFEGG

GTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDE YPGAVTVARK

GTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDE"YPGAVTVAWK

ADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHK SYSCQVTHEG

ADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHK SYSCQVTHEG

STVEKTVAPTECS

STVEKTVAPTECS

FIG. 30
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Apomab Variable Heavy Domain Sequence
) CDR H1
EVQLVQSGGGVERPGGSLRLSCAASGFTFDDYAMWVROAPGKGLEWV

CDR H2Z
SGINWOGGSTGYADSVKGRVTISRDNAKNSLYLOMNSLRAEDTAVYYCAK

CDR H3
ILGAGRGWYFDYWGKGTTVTVSSASTRGP

FIG. 31A

Apomab Variable Light Domain Sequence
CDR L1
SELTQDPAVSVALGQTVRITCSGDSLRSYYASWYQQKPGOAPVLVIY

CDR L2 CDRL3
GANNRPSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSADSSGNHVV

FGGGTKLTVLG

FIG. 31B



hu2H7.v16
hu2H7.v511

hu2H7.v16

hu2H7.v511

hu2H7.v16
hu2zH7.v511

hu2H7.v16

hu2H7.v511

hu2H7.v16

hu2H7.v511
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Light Chain Alignment

1 32 ‘
DIQMTQSPSSLSASVGDRVTITCRASSSVSYMHWYQQOKPGKAPKPLIYAP
R L L L T R T L T T R R R

DIQMTQSPSSLSASVGDRVTITCRASSSVSYLHWYQQKPGKAPKPLIYAP

52
SNLASGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQOWSFNPPTFGQG
L L L L L T L T R T

SNLASGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQOWAFNPPTFGQG

102
TKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQOWRKVD
I R R R L R Ly L L e

TKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD

152
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYERHKVYACEVTHQGL
R R R Y L X L 2 R TR R R R g

NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL

202 214

SSPVTKSFNRGEC
Akkkkkhkkkkkk

SSPVTKSFNRGEC

FIG. 32



hu2H7.v16

hu2H7.v51 1

hu2H7.v16

hu2H7.v511

hu2H7.v16

hu2H7.v511

hu2H7.v16

hu2H7.v511

hu2H7.v1l6

hu2H7.v511

hu2H7.vlé6
hu2H7.v511

hu2H7.v16
hu2H7.v511L

hu2H7.v16
hu2H7.v511

hu2H7.v16
hu2H7.v511

hu2H7.v16

hu2H7.v511L

hu2H7.vl6
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Heavy Chain Alignment

1
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHW
o L R T T R T T T T T T e 2

EVOLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHW

37 52a 82abc
VROAPGKGLEWVGAIYPGNGDTSYNQRFRGRFTISVDKSKNTLYLOMNSL
R I I I T L T R S T T T L T 22

VRQAPGKGLEWVGAIYPGNGATSYNQRFKGRFTISVDKSKNTLYLOMNSL

83 100abcde 113
RAEDTAVYYCARVVYYSNSYWYFDVWGQGTLVTVSS
*hkhhkrhkrbhkhbrhitirhhd khkkthhkkhkrhkkithkdtkiki

RAEDTAVYYCARVVYYSYRYWYFDVWGQGTLVTVSS

118
ASTKGPSVFPLAPS
Ak Ak k kIR h kA kL

ASTKGPSVFPLAPS

132 _
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
khAkhkhhkThhdhddhdihdhdrhddhdhhkddhdrhhdrbhbhhkdrhtdrhhrdik

SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS

182
LSSVVTIVPSSSLGTQITYICNVNHKPSNTRKVDKKVEPKSCDKTHTCPPCPA
R L R T T R R R e P R T T T

LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPA

232
PELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDG
R L R N R R R R 2 T L L LT R R R P e s

PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG

282
VEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAP

KEEAELXXIRERRTRY KhXRIR AR ATk vhhdd dhkdn

VEVHNAKTRPREEQYNATYRVVSVLTVLHODWLNGKEYKCKVSNAALPAP

332
IEKTISKAKGOPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW
I R R R R R T L L R Y L R L 5

IAATISKARKGOQPREPOVYTLPPSREEMTRNQVSLTCLVKGEFYPSDIAVEW

382 .
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
R R R A R T L X T T L R R R R P Py

ESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA

432 447
LHNHYTQKSLSLSPGK
KhkkkhkhrrdhEhrhd

LHNHYTQKSLSLSPGK

FIG. 33



