HUMAN MONOCLONAL ANTI BOSMES“TU " PROGRAMVED DEATH LI GAND 1 (PD-L1)
Cross-Reference to Related Applications This application clainms the
benefit of U S. Provisional Patent Application No. 560/ 696,426, filed
July 1, 2005, which is incorporated herein by reference in its
entirety, Background - Programmed death 1 (PD-1) is a nenber of
the CD28 famly of receptors, which includes CD28, CTLA-4, |CGCS,

PD-1, and BTLA. The i nitgahidemoNcCIdNAD Anrasobis 1628 and | CCS,
wer e di scovered by funct nting T cell
proliferation 10fol |l ow #&W i’@ﬁ@% ﬂ&l‘ Jant i bodi es

(Hutl off et al. (1999) Nature 397:263- 266; Hansen et at (1980)
Inununogenlcg 10 247-260!. Two cell surface glycoprotein Iigands for
PD-1 have b cla i SPD- L2, and have been shown to
downr egul ate T céahis apslicitioatluian taneneGysraks. mmvﬁﬁﬁmeate@mppll%@tﬁbnmondl ng to
PD-1 (Freemm 0 cl1192: 1 7 34. Lat chman at
(20015 nat e AN g 0 MRt RSt BBl ReER 3 wiinol
32:634-43; Ohigashi et a/. (2005) Cin Cancer Res 11:2947- 53). Both
PD-Li (B7- Hlt gnd E))—LZ (B7-DC) are B7 homol ogs that bind to PD 1,
but do not 9836t her CD28 fanily menbers (Blank et at (2004).
Expressi on of PDPldgratineti dextiCe{PD-13 uraflﬁdﬁ&eﬂlﬂﬂlems)fahﬂﬁﬂfﬁ&@m whiclbe
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ovari an and €BlomddEQeSiwescangd bafuhciosal aifet msm(nhm’r caitpraiferatipR 002)
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i ncreasi ng a%ﬁ?pﬁ%“r‘%e‘ élf Uaﬁ)() r”ty@f"iﬂ’@ﬁéﬂﬁ 346'2¢0)C3WP Cféll SoHss g@mwuet at
(2002) Nat Megnd:f495-BRAY bcch‘ideﬁtﬁﬁd aiuspl D8 8D-1BUGE ERNeBEknlsh@n (FDLI M ght

be involved in intesti naI nmucosa] nfl ammati on and i nhi bition of

PD-Li 25suppieesgdagdeet ?F@Vfﬁ‘io’é@ﬁ§@°&§%ﬁﬁ%ﬁ“éﬂ°%‘ﬁdﬁlg&ﬂ?ﬂ|@3W§6’al et
at (2003)J | anEopl £ipieAb286X53), Lahmiame . (2001) Nof henpsleens; Cdaaxent i on

id I I
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desirabl e pfHpBeth PR (Fhéldpang PDPSr(BIV-SE) amBVtheteold)gs@at ]alfl(ﬂDIFDﬂyblhli ndi ng
to h PD- I - b
Shown 1o | not st bl oot ARIARLAR, B LIy BEFRGLRR DR Der
secr et i on i nthacalsudate hysjsh besy slwnéalest upegulated ﬂlfough TFN~Y@meula®pect , the
i nvention pertai B 0 s oﬁ% an%:%df m@%ﬁ)&bgm unf’i‘e%h E&g&ﬁ’car%érsaiﬁ'chﬁiin&t

ant i gen- bi ndi ng portlo ereo ereln the anti
| east on@0of hynka lyng qvatvﬁnrqgi @Mﬁ@“ﬁlﬂ@l@%ﬁnd various myelomas (Iwal et al. (2002)

PNAS 99:12293-7; Ohigashi et al.(2005) Clin Cancer Res 11:2947-53). PD-L1 has been
suggested to play a role in tumor immunity by increasing apoptosis of antigen-specific T-
cell clones (Dong et al. (2002) Nat Med 8:793-800), It has also been suggested that PD-

L1 might be involved in intestinal mucosal inflammation and inhibition of PD-L1

25  suppresses wasting disease associated with colitis (Kanai er al.(2003) J Immunol
171:4156-63).

Summary !
The present invention provides isolated monoclonal antibodies, in particular

human monoclonal antibodies that bind to PD-L1 and exhibit numerous desirable



(a) binds to human PD-Li with a KD of |x10-7Mor |ess; (b) increases
T-cell proliferation in a mxed | ynphocyte reaction (M.R) assay; (c)
increases interferon-y production in an MR assay; 10(d) increases
IL-2 secretion in an MLR assay; (e) stinulates antibody responses; or
(f) reverses the effect of T regulatory cells on T cell effector

cells and /or dendrjtic ce er abl e antihaqdy.j hunan

anti body.  aPEREGN e ATy EEOaM HPs e ebad: FiblyPenn be,
for exanpl e antibodiel 6f i imvahitidaehe, bedh sdvi e ncasd Midel prdlfefion) LAFRNI zed

ant i body. In rtic t he antlbody bi nds to human PD-L
| with a Ko® e%gmﬁn&f’]t‘ra%’iﬁfYS?Onlné%%"xe‘igy YR ATER—N PD-L1 with a Ko of 1
Xx101M or | ess, Hnnosaspast, HurimantieDpdriaingtdah isalaleCobn@fondxithbo8oosn | ess,

bi nds t o shu f 04.. I __or..binds to '

hunan PD Li rmtrét 'E&&Wé&b&tr‘%gg% eﬁ%—%‘ﬂ%&"ﬂ%ﬂ"@iﬁ?ﬁ%ﬁme Ofﬂ? | n anot her

enbodi nent , felleeingmiogertieson provi des an i sol at ed nonocl onal anti body,
or antigen bindi Qﬁmﬂi@'i&ﬂu%nPBQ!I‘%%aK}%?[)ﬁb'”Md??es@m' body

Cross-conpet es for bi ndi ng to PD a referéence anti body
conpri si ng: (®) lpﬁsaS%sﬂéch@fﬁé}Ffﬁr%@aw ne#éﬂm\hawrearﬁceow@@%ﬁssacnpn ses

an amno acid s g@gage Zﬁgﬁelr@, a;tf grﬂatnlj,m;ggs consisting of SEQ ID
NGCs: 1, 2, 3, 4, e{@q M Cyt]ﬁ&i_iu X and (gd):*pthe human | i ght chain

vari abl el egi on (é)o‘fﬁS?qS"sqé% 2&??%%?11 Wd‘“é’grl%las%aé’quence sel ected fromthe
group consi sti ngeatimbas idabdpeespdnseslat, 13, 14, 15', 16, 17, 18, 19,
() = heavy chaithORPralr ered o eI P hG SE BB 36 sequence
of SEQ I D NO 1; andbndritis)eelds. | i ght chain variabl e regi on conprising the
amno_aci d seauenae. Hinodh R  RndCribody Minbildf il ALGERD EGvAMRIAY

conpr i ses:
15  antibody can be, for example, a murine antibody, a chimeric antibody or humanized

antibody.

In particular embodiments, the antibody binds to human PD-L1 with a Kp of
5% 10 M or less, binds to human PD-L1 witha Kpoflx 10" M or less, binds to human
PD-L1 with a Kp of 5x10° Mor less, binds to human PD-L1 with a Kp of 5%10° M or

20  less, or binds to human PD-L1 with a Kp of between 1x1 oM al.nd 1x101%M,

In another embodiment, the invention provides an isolated monoclonal antibody,
or antigen binding portion thereof, wherein the antibody cross-competes for binding to
PD-L1 with a reference antibody comprising:

(a) the human heavy chain variable region comprises an amino acid sequence

25 selected from the group consisting of SEQ lD NOs:1,2,3,4,5,6,7,8,9,and 10;
and

(b) the human light chain variable region comprises an amino acid sequence

selected from the‘group consisting of SEQ ID NOs:11, 12, 13, 14, 15, 16, 17, 18,

19, and 20.

3¢ In various embodiments, the reference antibody comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:1; and



‘(a) a heavy cha
of SEQ I D 5NQG 2;

n vari abl e regi'oh conprising the amino acid sequence
and (b) a light chain variable region

conprising the am no acid sequence of SEQ ID NO 12; or the reference

anti body conpris

conprising the am no acid sequence of SEQ ID 10NC 3; and

chain variable r
NGO 13; or the r
chain variable r

es: (a) a heavy chain variable region

_ eq _ : (b) a light
890 A CRIDFol R e b B SRAUSRGE P%g | D
ef erence antibody conpri ses: Fa heavy
E@?ﬂh conprising the am no acid sequence of SEQ ID

15NG 4; and or the reference ant{tddy @mbiight . chai n variabl e regi on conpri sing

the amno acid s
conpri ses:

the amnoSacid s
chain variable r
NO 15; or the re
chain variable r

orther

10

ESEEQFE %& §§§%ID.NKIl4;.or t he reference t%gody
VY S R SRR APRIS R e B P TR EIRD) ng
Bgeace of SEQ I D 20NO 5; and (b) a light
i wri.skng .t he am.nq, aci.d sequence QID
b SR SRR B T Pt RRWRRGR Ve 0 |
B§iidn conprising the amno acid sequence of SEQ ID
eference antibody comprises: !
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:3; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID
NO:13;

or the reference antibody comprises:

15

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:4; and

(b} a light chain variable region comprising the amino acid sequence of SEQ 1D
NO:14;

or the reference antibody comprises:

20

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NQO:3; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID
NO:15;

or the reference antibody comprises:

{a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:6; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID
NO:16;

or the reference antibody comprises:

30

orthe r

() a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:7; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID
NO:17;

eference antibody comprises:



25N0O 6; and .. . (b) a light chain variable region conpristhg
the am no acid sequence of SEQ 1D NO 16; or the reference anti body
conpri ses: (a) a heavy chain variable region conprising
the am no acid sequence of SEQ I D 30NG 7; and (b) a light
chain variable region conprising the am no acid sequence of SEQ ID
NG 17; or the reference antibody conprises: (a) a heavy chain

vari abl e regi on confy i isavehhihadabieneiqciiprsiag thenomoefid SEQNICOMNBED
and (b) a light chakggv%lrdi abl e region conprising the amno acid .
sequence of SEQ I D NG'18; 5or the reference antibody conprises: (a) a
heavy chai n vari abl &) # bgji ehaincievighd rsgiercomipesing therroninacacid sepiguee sEEEQD SEQ
ID NGO 9; and (b) a {jpght chain variable region conprising the am no

aci d sequence of SEQ I'D NOQ 19; 100r the reference antibody conpri ses:
or the reference antibody comiprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:9; and
(b) a light chain variable region comprising the amino acid sequénce of SEQ ID
NQ:19;
10 or the reference antibody comprises:
() a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:10;and
(b} a light chain variable region comprising the amino acid sequence of SEQ ID
NO:20.
15 In another aspect, the invention pertains to an isolated monoclonal antibody, or an
antigen-binding portion thereof, comprising a heavy chain variable region that is the
~ product of or derived from a human Vi 1-18 gene, wherein the antibody specifically
binds PD-L.1. The invention further provides an isolated manoclonal antibody, or an N
antigen—bindiﬁg portion thereof, comprising a heavy chain variable region that is the
20 product of or derived from a human Vy 1-69 gene, wherein the antibody specifically
binds PD-L1. The invention further provides an isolated monoclonal antibody, or an
aptigen-binding portion thereof, comprising a heavy chain variable region that is the
product of or derived from a human Vy 1-3 gene, wherein the antibody specifically binds
PD-L1. The invention further provides an isolated monoclonal antibody, or an antigen-
25  binding portion thereof, comprising a heavy chain variable region that is the product of or
derived from a human Vg 3-9 gene, wherein the antibody specifically binds PD-L.1. The
invention further provides an isolated monoclonal antibody, or an antigen-binding portion
thereof, comprising a light chain variable region that is the product of or derived from a
human Vi L6 gene, wherein the antibody specifically binds PD-L1. The invention
30  further provides an isolated monoclonal antibody, or an antigen-binding portion thereof,
comprising a light chain variable region that is the product of or derived from a human
Vk L15 gene, wherein the antibody specifically binds PD-L1. The invention further

provides an isolated monoclonal antibody, or an antigen-binding portion thereof,



(a) a heavy chain variabl'e region conprising the am no acid sequence
of SEQ ID NO 10; and (b) a light chain variable region conprising the
am no aci d sequence of SEQ I D NO 20. 15l n another aspect, the
invention pertains to an isol ated nonocl onal antibody, or an

anti gen-bi nding portion thereof, conprising a heavy chain variable
regi on that icamgrisiag prighitiein vafiabhd regle that @dhd premidtaf bdshved Womb-hb8agene,

R e LN
portion ther @oVidessp iRplated magpcknid @stibpdic bregn ranﬁ@m-biadﬁhgpm't?ugifmof, hat is the
20 product Ofcmﬂ{risﬂ?F %}éﬁ'ﬁ Iglr?gl; Lk Lr?é‘f&?ﬁ%t }égheaﬁo@%ct%?&%eri %[%Ia@lulglgle

anti body specifica e invention further provides an

i sol at ed Rondelléhemnc.aercidenantibody sascifiestly geds FBriAdi ng portion thereof,
conprising a heawuagmuﬁrlyg.refeﬁm Sabo@BeANhd Rdhtdoprdiis i Qelet of or
derived froma h&man VH 1-3 gene, wherein the anti body specifically
bi nds PD-Li . MPREMHFEIEHG FF PFR1eRPintperarinadhesiol camiisbdd nonocl onal
anti body, or an gataihgen chaiXaililO@giogofRGahaiov,; 1-hefeagfng conpri sing a
heavy chain vari gglaaﬁétegi.og A @at IS %ﬂﬁﬁ' grgdwt of or derived froma
human Vg 3-9 gene, R Y FIREC HRT Bothy ebeef FEH |y binds PD-Li. The
i nvent i ondf urt herwheremhekatbagn spesifitadly biddsroBbdllonal anti body, or an
ant i gen- bi ndi ng i . i:S] j . i i abl e
region that is tﬁggr%#hg tfgct%ﬁ%i% Blfoocrldu'g]er’i \?el%)eif&rg rogfd%{}&}és%ﬂ%)c(i qﬁé&é’éﬁe,
wherei n the awibpdroehyn siei-pindied nojtionithersef, PDuAising: The i nvention 30
further provides @n l]bé/?Eﬂ:ﬁfﬁri@@r@ﬁblpm!hm%htﬁhpﬁlgygena fan N

anti gen- bi ndi ng portion thereof, co r|S|ng a light chain variable
region that is tH® adisddht vasieblpreeign pl a/mat Yokt g2kunan VK 1, 15 gene,
wher ei n tige anti ba@yinsmetifdds aletifcdny Bids& t°BDILh. The invention further
provi des an isol gt ed_nmonocl gnal anti hody, or an. anti gen-bindin
Dortion ther eof . T SRUTERSTAG Ao dechar o oy B SO PR PER TR | s

t he product eftibody, den bmizen-binding worilvd o/ konfZisinggene, wherein t he
ant i body specificall inds P . The invwention further provides an
i sol ated nonocl orC@Ial hé?\v?f%gnd"ﬂ/a,“%%ér_m%fﬂn %tlr%t% Fndaenn‘?}bllt% |"ﬁ’gan%orti on thereof,
conpri sing a | i ghb) adighiichaiy wariabll Fegion efyi lwmat Hatl13 gn¢;he product of or

derived f4oom a hypRRiSMKSLERGY BRRBVB5IS, Bpihe anti body specifically
bi nds PD-Li. Ilrll1 a ;r)lart?%l a?all 3ijll\@iﬁ|€)r e? erred enbodi nent, the

i nventi on provi ddsangtes Befersadsmbedinet (thsiuention prayidenan isglated fonoclonal

ant i gen- bi ndizR@oB06rtah itighNBH@RY portRMRFcbS bdddrisic®d) a heavy chain
variabl e region of Z‘ human VI 1-18 %ene; nd 5}2@ a |jght chain
vari abl e region &P 2SRy AN GRAYGTeGEHE 2 haHh G bPhErRé™hint | body
speci fical ly bi nds)atlightbaih vdriabik regidh of dt@map Ve ReT gt enbodi nent, the

e o o O AR U PR it Do o o
In another preferred embodiment, the invention provides an isolated monoclonal
antibody, or an antigen-binding portion thereof, comprising:
(2) a heavy chain variable region of a human Vy 3-9 gene; and
(b) a light chain variable region of a human Vi 1.15 gene;
30 wherein the antibody specifically binds to PD-L1.
In another preferred embodiment, the invention provides an isolated monoclonal
antibody, or an antigen-binding portion thereof, comprising:

(a) a heavy chain variable region of & human Vy 3-9 gene; and



(a) a heavy chain variable region of a human VH 1-69 gene; and (b) a
| i ght chain variable region of a human VK L6 gene; 15wherein the
anti body specifically binds to PD-Li. In another preferred

enbodi ment, the invention provides an isol ated nonocl onal anti body,
or an antigen-binding portion thereof, conprising: (a) a heavy chain

vari abl e regi on b g BhHERRMIIL daidhn SEma A (ko |1 ORC chal n
human VK L15

vari able regionof a , ] gene; 20wherein the antibody
speci fical |y bi idecipgeppivedy sppaificahpbindsto Wp-bferr ed embodi nent, "t he
i nvention provi geme@e abel Bt RkABNQsHSR 8 isslittd HaRdMonaPEntiBAy, or

ant i gen-bi ndi_ng portion tﬂer of, conprising: (a) a heavy chai n
vari abl e r gt HHmg PAEAREHCTAL PIBBMEEne: and (b) a |ight chain
vari abl es r egi ona6éavachalsvanablétegddhihgentyrisd TR DR, bieCRRY jehagyes;

specifically binds t D-L1..1n _anather pre ﬁyﬂ) lLaqent, the
I nvention provi aléd:a I%ﬁt %ﬁglgl"%faléla 5 %H%@F?ﬁngﬁseanﬁﬁ%g%/, ’%n(ra% ‘
ant i gen- bi ndi ngsquoencésowhetdirer eof , conprising: (a) a heavy chain

vartabte el on gl ey oM Widoietadlo BN soAdfeclBliped dudliindi! 1
vari abl e region a man 157 gene, erelh the anti body
speci fical ly bi prageneeselpried from the gehpednaipting pESRQ IO Hh b4 itheAL45, t he
i nventi gn provi dgs7ag, o5ali3hedd AR AddiRRidnb Bk, OF an

ant i gen-bi ndi ng _partion thereqf, conprising: ) . ]

(b) the light chain variable region CDR3 sequence comprises an amino acid

sequence selected from the group consisting of SEQ ID NOs:71, 72, 73, 74, 75,

76, 77, 78, 79, and 80, and conservative modifications thereof;, and

(c) the antibody specifically binds to human PD-L1.

15 Preferably, the heavy chain variable region CDR2 sequence comprises an amino acid
sequence selected from the group consisting of amino acid sequences of SEQ 1D NOs:31,
32, 33, 34, 35, 36, 37, 38, 39, and 40, and conservative modifications thereof’ and the
light chain variable region CDR2 sequence comprises an amino acid sequence selected
from the group consisting of amino acid sequences of SEQ ID NOs:61, 62, 63, 64, 635, 66,

20 67, 68, 69, and 70, and conservative modifications thereof. Preferably, the heavy chain
variable region CDR1 sequence comprises an amino acid sequence selected from the
group consisting of amino acid sequences of SEQ 1D NOs:21, 22, 23, 24, 25, 26, 27, 28,
29, and 30, and conservative modifications thereof; and the light chain variable region
CDR1 sequence comprises an amino acid sequence selected from the group consisting of

25  amino acid sequences of SEQ ID NOs:51, 52, 53, 54, 55, 56, 57, 538, 39, and 60, and
conservative modifications thereof.

In yet another aspect, the invention provides an isolated monoclonal antibody, or
antigen binding portion thereof, comprising a heavy chain variable region and a light
chain variable region, wherein;

30 (a) the heavy chain variable region comprises an amino acid sequence that is at
least 80% homologous to an amino acid sequence selected from the group

consisting of SEQ ID NOs:1, 2, 3, 4,5, 6,7, 8, 9, and 10;



‘(a) a heavy chain variapre Feyion of a human VH 3-9 gene; and (b) a
i ght chain variable region of a human "K L18 gene; wherein the

anti body specifically binds to PDLi. I n anot her aspect, the

i nvention provides an isol ated nonocl onal antibody, or antigen

bi ndi ng portion thereof, conprising: 5a heavy chain variable region

t hat glorrpri ses QB);tJ:c: LigHDERin varieleGENR: o%ﬁﬁlibe{\&@&gm&&d s@juénc@hbt ichai n
varl abl e regl on { oL0. | Se CDR1 CQRZ an S uences,
wher ei n: (1535?%%}’0%@2?@8}]53 i Aidp4rC sEPEcy %&f%ﬁg%% g8uence

conpri ses an ani wosigiog of TSN el 15K, &5 14d5.fl60M 18, grd@dpandonsi st i ng
of SEQ ID NGs: 4 : 1 7,48, nd. 50, and
’c)f t‘ﬁgantlﬂo%iﬁgﬁté%toﬁén?n]}%?%\jvﬂh[ %Iéuffilé ) M legs

conservative nodificatio hereot; ) 1€ chaln variabl e
regi on CBR3 sequéneEfeshpricdasniatie anibpdiesaddidonsibpomniiss abledsea etthé r om
the group conghwlzpRge@ts: SEQ ID NOs: 71, 72, 73, 74, 75, 76, 77, 78,
79, and 80, and conseryvative nodifications thereof; and . (c) the
ant i body speci f i @ah¥ §Piped dnerepsss hrgerapiolesation in amixpq kpphosye (pactiphe heavy
chai n vari aljpeRry #giypn CDR2 sequence conprises an am no acid sequence
selected fromth roup consi stjng of am nqg acid sequences of SEQ ID
NOs: 31, 32, 33, @h‘%eﬁ%‘?"dzé‘}“%s?? mfa“‘gf?m@@,l’m&%mh@?“ MG 4B Qbr vat | ve
modi fi catdi ons t higy ®edntibaithctehes [1-Dhtretdnah sn MBR ba®l. e regi on CDR2
sequence conprises_an _ani,ng. aci d,_sequence sel ect fromt group
constot i ng_of - anfs et i Bk eSS EERaE I R ogonds %60 Pes
66, 2067, 68ntitedy, camtgen®indmp dorfomibeeofabmprsingodi fi cati ons thereof .
Preferably, the i I i on. npri ses
(*E!Fﬁ&’e}{xg%lislg{; Paridtab }egBh %Dthﬁg& rg{}gﬁﬂzu . nﬁ%ﬁﬂ&%er%?

an am no acid sequenc ected Trom onsistin am no
acid sequences oflegptiquphygigupepnsisting ofREQ IDNOsY, 22783, 2225, 26827, 289, and
30, and gonservajd @ 300di fications thereof; and the light chain

vari abl e region CDR1 sequence conprises an am no acid sequence

sel ect ed from t H® reavFhesneiakle regign SRS sompriss Apanewil BHERE of SEQ

| D NGs: 51, 52, Ssectbdlfronbihe glofp cobsistin 8 SHERID 2wk 1642, 3704 3638531 35t i ve
nodi fications thgre f4 In yet another aspect, the invention provides
an isol ated nonCct aP’ anti body, or antigen binding portion thereof,
conpri si ng a heafeya ichyichaiv gariabib Fegion €PRA norgmidingiad dngint acelsaquancear i abl e
region, erein: ; , i s£s an
am no acél’&d] sequesﬁ%gtgﬁ%t mlg?ja g@&%g@gbg&%@om ‘@g‘%gg?@ 43’21%(’%?1 %g acid
sequence sel ect etf #ndéfl t he group consisting of SEQ ID NGs:1, 2, 3, 4,

5, 6, 7, 8, 9, anfla il chain variable region CDR1 comprising an amino acid sequence

selected from the group consisting of SEQ ID NOs:51, 52, 53, 54, 55, 56, 57, 58,
59, and 60;

25 (c) a light chain variable region CDR2 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs:61, 62, 63, 64, 65, 66, 67, 68,
69, and 70; and
(f) a light chain variable region CDR3 comprising an amino acid sequence
selected from the group consisting of SEQ 1D NQs:71, 72, 73, 74, 75, 76, 77, 78,

30 79, and 80;
wherein the antibody specifically binds PD-L1.

A preferred combination comprises:

() a heavy chain variable region CDR1 comprising SEQ ID NO:21[;



(b) the light chain variable region conprises an anino acid sequence

that is at | east 80% honol ogous to an am no acid sequence sel ected
fromthe group consisting of SEQ ID NGs: 11, 12, 13, 14, 15, 16, 17,
18, 19, and 20; and (c) the antibody binds to human PD- L1
with a KD of 1x104Mor less. 5In a preferred enbodi nent, the

anti bodi es additionally conprise at | east one of the follow ng
properties: (b) a keayy dhbia varable biby CDRCIeAmEMg BEQEDINOm@iol i feration in

a m xed | ynphocyt.e react i.on ) h),. t he anti body

i ncreases interf )r 1?1‘3aV° it P{%rgﬁm?ﬁg‘é °R?E$5‘*‘“§ 9;ID§?)%O(C) t he

anti body incr eas(é}aa lighe Qﬂamefam@telr@mnlﬁi)lﬁmomhﬂm@%D NO:51;  In preferred

enbodi nent s, anti body,
jaﬂ] pgﬁpéﬂaﬂ@a:?aﬁfé\fég%g%ﬁ cbﬁp#sfﬁg%ﬂquﬁ RRES 10 El?i

or antigen bi ndl rtion er eo a heavy:

chai n varsi abl e r@q\lcsht@R}:ar@blﬁrﬁa@waF@@&aﬁmmnﬁgﬁ(a@w%ﬂquence sel ected

fromthe gr%gthgfq,pgé&glc&gblggmﬂgg}@sm 21, 22, 23, 24, 25 26, 27,
28, 1529, and 30;. (b) a heav ﬁaln varlable re conpri si ng

an amino acid sdgladiew daip i BrelgPBﬁ:PtRllléor&ﬁ“ﬁﬁ‘ﬁ Eg iNQt%zng of SEQ ID
NGs: 31, 32, 33, (3)4a hed®y chdif varBBle regfbn CBR2 camptisthid SEQ ID NO:{2¢) a heavy

chain vari o0l e T EARN R CRPELR B AMAg B aeuence
45, 46, W7, 48, (dPs lighnchabGpriableadgion Gﬁlgku)mmﬁm‘grSEQ?DMbﬁe regi on C![Z)Rl
conprising an a consi sting
of 'SEQ | b Now: o1 el ERNENER EHB e R EYDRAAYR S50 <

li ght chain var |(@bﬂ1311?@@11@@11&@@%10@6%F@ﬂmglﬂaﬁE@ﬁﬁ)N@ Beid sequence

selected fr béo f SEQIDNCB 61, 62, 63, 64, 65,
66, 67, 68, %ﬁj&g’n%&&%mﬁ@% 2 hﬁlﬂse@ chain_vari abI e region

(f) ht
CDR3 conpri si ng @® @Wﬁéalééﬁr@blg?ﬁﬁéﬁpgl §‘§?I§E§W§§E@|r%ﬁ[pt2l?ie gr oup
consi stipg of SEE) d #aiNhaid 1ar1a313reng)SCDM,corzﬁlsmE@EQm Nor; 3079, and

80; wherei nt he a)ntﬂeggyd ain eanaf:»le }'e(g:lac'm E}SRQ compnsmg Sf*?(l\) 1D NO:43;
(d) a light chain variable region CDR1 comprising SEQ ID NO:53;
(e) a light chain variable region CDR2 comprising SEQ 1D NO:63; and
() a light chain vériable region CDR3 comprising SEQ ID NO:73.
20 Another preferred combination comprises:
(2) a heavy chain variable region CDR1 comprising SEQ ID NO:24;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO:34;
(c) a heavy chain variable region CDR3 compfising SEQ ID NQ:44;
(d) a light chain variable region CDR1 comprising SEQ ID NO:54;
25 (e) a light chain variable region CDR2 comprising SEQ ID NO:64; and
(f) a light chain variable region CDR3 comprising SEQ ID NO:74.
Another preferred combination comprises:
(a) a heavy chain variable region CDR1 comprising SEQ ID NO:25;
_ (b} a heavy chain variable region CDR2 comprising SEQ ID NO:35;
30 (c) a heavy chain variable region CDR3 comprising SEQ ID NO:45;
(d) a light chain variable region CDR1 comprising SEQ ID NO:55;
(e) a light chain variable region CDR2 comprising SEQ ID NO:65; and
(f) a light chain variable region CDR3 comprising SEQ ID NO:75.



A pret T

CDR1 conpri sing
conprising SEQ I
conprising SEQ I
conprising SEQ I

CDR3 conpri si ng

NO: 32;
SEQ M NO 42; 10(
ID NO 525 () a
NG 62; and

heavy chain AnaﬂlblqbéferrerdegmmthDR%p&mﬁprl sing SEQ I D NG 33;

chain variable r
vari abl e regi on
vari abl el%r egi on
vari abl e region

PR aSPIRR HaBE regcR DR 4056 SEQ ID NO:47;
(d) a light chain variable region CDR1 comprising SEQ ID NO:57;

{e) a light chain variable region CDR2 comprising SEQ ID NO:67; and
(£) a light chain variable region CDR3 comprising SEQ ID NO:77.

15 Another preferred combination comprises:

20

(a) a heavy chain variable region CDR1 comprising SEQ ID NO:28;
(b) a heavy chain variable region CDR2 comprising SEQ II> NO:38;
(¢) a heavy chain variable region CDR3 comprising SEQ ID NO:43;
(d) a light chain variable region CDR1 -comprising SEQ ID NO:58;

(e) a light chain variable region CDR2 comprising SEQ ID NO:68; and
(f) a light ckain variable region CDR3 comprising SEQ ID NO:78.

Another preferred combination comprises;

25

(a) a heavy chain variable region CDR1 comprising SEQ ID NO:29;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO:39;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO:49;
(d) a light chain variable region CDR1 comprising SEQ ID NO:59;

(¢) a light chain variable region CDR2 comprising SEQ ID NO:69; and
(E) a light chain variable region CDR3 comprising SEQ [D NO:79.

Another preferred combination conmprises:

30

(a) a heavy chain variable region CDR1 comprising SEQ ID NO:30;
(b) & heavy chain vyariable region CDR2 comprising SEQ ID NO:4(;
(¢} a heavy chain variable region CDR3 comprising SEQ ID NO:50;
(d) alight chain variable region CDR1 comprising SEQ ID NO:60;

Wpri$es: (a) a heavy chain variable region
SEQ ID NO 21; (b) a heavy chain variable regi on CDOR2
D NO 31; (c¢) a heavy chain variable regi on CDR3

D NO 41; (d) a light chain variable regi on CDRL

D NO 51, (e) 'a light chain variable region
CDR2 conpri s@m@eﬁE@edrdacNﬁbﬁéhpnamd)n&(sf) a light chain variable region

| Si ref err t I on

conprises: (a) aéﬁé% 5'mfg1jazg‘na\t}r§fl éOBI e com nsmﬁ:gﬁﬁ corrpr sing SEQ I D
NO 22; (b) a heafpya bdaay wamaﬂmaéblr@qné@I@momﬁmwsﬂﬂDmm SEQ I D

! i3 conpri sing
(él;g &%eaé")l %1'%\6%:& agilg?]ég\% rna %9111@ W onpri si ng SEQ
{dp glght Etﬁa’iVﬁ“%?rr?%?ﬂ@R]éQmeE@ﬁQ IP3¥RY#Gsi ng SEQ TO
(eii mghacﬂaingleﬁabreh@gldm O BRbRidz&8aN NI¥F aoNPr i si ng
SEQ I D NO 72. M er Freferr conbj nation co | ses (
heavy chain vari ‘gt D %@WBW%F&%‘%WF%‘PH&‘“SE%)IHE)NIQ@.623; 15(b) a
(c) a heavy
n a light chain
*eot a'P.V%mE% g %ﬁﬁ%@@‘“%@%‘“ﬁ%m chai n

EDRReavyodipinivariahly rQEQANB2L40prERg SEQAD NO:3; | i ght chain



20 Anot her preferred conbination conpri ses: (a) a heavy ...

chain variable region CDRL conprising SEQ I D NO: 24; (b) a heavy chain
vari abl e region CDR2 conprising SEQ ID NO 34; (c) a heavy chain

vari abl e regi on CDR3 conprising SEQ I D NO 44; (d) a light
chain variable region CDRL conprising SEQ I D NO:54; 25(e) a |ight
chain variable region CDR2 conprising SEQ I D NG 64; and (f) a

l'ight chain vari@blightcegh wﬁamuagm@olm bGpginSERY [IING40; a6d. Anot her
preferred conbi Q%%:!i | @ 582 %g@ beQS%y chain

vari abl e region & %n:ff% %rqukej%mf?élsl Q (b) a heavy
cﬂai n vari a{glther prefyirairntZioREs ddwmwemongorgﬁ@erh Eﬁl&l&p:ég;onﬁﬁ(r@c)f cfamﬁtavyh _
chain variable r chain
vari abl e region (%%ij}%ﬂgo rising %@% ﬁ ME Seq é&%& dﬁgl n

vari abl e3regi on f@mlzegr@wwlissﬁtm@fg@@mﬁ)@@%é; 7(359 aad 10:g%t chain
vari abl e region %b&ﬁ”@drﬁﬁl@&g@ggdﬂas&@ar?a@mno af%ld s@t[ﬁ@ﬁc'@@é’lec&ﬁ%fo%r red

conbi nati on conprises: (a Qﬁ gl
conpri sing SEQ It awypsgsis ‘B)OfﬁE(ﬂ Wséhé?ﬂl%]ér lsaﬂ)q é7= §gllgo"ﬁ‘dé9>R2
conpri sing SEQ Ivmemt&&mbody specificall{ Bihds®PIEBVY chain variabl e region
conpri ilpre erreg%n%matlon cofnprlses
10 (a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
' NO:1; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID
NO:i1l.

Another preferred combination comprises:

15 (a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:2; and '
(b) a light chain variable region comprising the amino acid sequence of SEQ 1D
NO:12.
Another preferred combination comprises:
20 (a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NQO:3; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID
NO:13.
Another preferred combination comprises:
25 (a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:4; and
(b) a light chain variabie region comprising the amino acid sequence of SEQ ID
NO:14. i
Another preferred combination comprises:
30 (a) 2 heavy chain variable region comprising the amino acid sequence of SEQ [D
NO:5; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID
NO:15.

10



5(d) a |ight ¢hain Var apr&¥egdi'on CORL conprising SEQ I D NO, 56;

(e) alight chain variable region CDR2 conprising SEQ I D NO 66; and
(f) alight chain variable region CDR3 conprising SEQ I D NO 76.

Anot her preferred conbinati on conpri ses: (a) a heavy chain
vari abl e |l egion CDRL conprising SEQ ID NGO 27; 10(b) a heavy chain
vari abl e r egiAantheDRXcredrpnbisitiogcdfpidsesD NO 37, (c) a heavy chain

vari abl e regi on c rising SEQO ID N 47 (d) a. light J
vari abl e region ﬁ"%@%“?é’?ﬁ‘g‘e% “PB“N&“%@F a'ﬁlg'%’ agd f“ﬂgﬁ’ife %E%QED
vari abl e regi on OSR®: #dnpri sing SEQ I D NO 67; and (f) a

light chain vari a{%b @1i£h€%&%@BB%%&;{H&@E%M@%%%&aBd\%l?nggfﬁsi‘QﬁﬁPt her

preferred conbination conprises: edvy chain e region
CDR1 conpri si ng SESIPD NO 28; (b) a heavy chain variable regi on CDR2

conpri si ng SEQothk} e cothbination B@YIYesChai n vari abl e regi on CDR3
conprising SEQ ID NQ 48; (d) a light chain variabl e region
conprising SEQ | ﬂ%}%@fch%ts%aé)ablarqggiogﬁ?mwﬁgzsﬂwelawpam BVBE SAERER
conprising SEQ | DNOK2,&8; and (f) a light chain variable region CDR3
conprising SEQ I D

(a) a heavy chai n(by%qri %7*12%1&@@(?)'@%’ %(rf ‘{866{31%5‘{%531%‘%%&?49%%%%%9?@%@53 :
(b) a heaiﬂy. chai nNQdffi abl e regi on CDR2 conprising SEQ I D NO 39; 25(c)
SRR Ly i e O T

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID

NO:§; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID

15 NO:18.
Another preferred combination comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID

NOG:9; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID

20 NO:19.
Another preferred combination comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID

NO:10; and

(b) a light chain variable region comprising the aminoe acid sequence of SEQ ID

25 NC:20.

In another aspect of the instant disclosure, antibodies, or antigen-binding portions
thereof, are provided that compete for binding to PD-L1 with any of the aforementioned
antibodies.

The antibodies of fhe instant disclosure can be, for example, full-length

30  antibodies, for example of an IgG1 or IgG4 isotype. Alternatively, the antibodies can be
antibody fragments, such as Fab or Fab’2 fragments, or single chain antibodies.

The instant disclosure also provides an immunoconjugate comprising an antibody

of the invention, or antigen-binding portion thereof, linked to a therapeutic agent, such as

11



(e) a'light chain'variable region CDR2 conprising SEQ ID NG 69; and
(f) a light chain variable region CDR3 conprising SEQ ID NG 79.

Anot her preferred conbi nation conprises: 30(a) a heavy chain variable
region CDRI conprising SEQ.ID NG 30; (b) a heavy chain variable
regi on CDR2 conprising SEQ ID NO 40; (c) a heavy chain variable

5950 2 FERLAIGER AR 50 Pl Al IRA e,
regi on CDR2 @mrpﬁ'il%ﬁnrﬁgﬁbsﬁ@ll @ﬁmbmhngazﬁ@or( ﬁhyre%f JEthghnvertivai linkedierabl e
regi on CDR3 coR%inshidag n%@@' HalAn NP BRreni@idati sRb@l8 thfdaRRituBedbes Of

the invention, or antigen binding portions thereof conprise:

(a) a heavy %ﬁ&?ﬁ“@&ﬁ?%BW@hgﬁﬁion conprising an amino aci d sequence
sel ect ed 5f a om t em@sBidis c@ﬁﬁxj&sﬁ@ﬁhl@ﬂﬁéﬂy, SEQideRtNGag ﬂortuﬂ}th@eofﬂor 5, 6,

7, 8, 9, and,_10; an a )i I.h .varj CO i ng an
i no aci d SBOeR e L bidaine Pl PRE B T BBl g et

NGs: 11, 12, &kdeptabld carfi&y archGp pb¥ided8, 19, and 20; mhereln t he anti body

speci fical Iy bi "o E s noitu L B LHe SAHDADL LD SRRRY RER: 10() 2

heavy chain vari e region co uence of SEQ
| D NO 1; andthgrif, cdthemgmtloc htanaho ﬁmpmaameébr thyinpentiors apweliss ngor@shlen am no

aci d seqyen C\% tg§5 c%sings dedeic AR LRBTsRERLERIRg &Q%kﬁ%&lbﬂ){?&cmrs
COFTpI’I Ses: E eav Fllal n vari abl e regi on conpri si ng t he am no
acid s eq ue nCMOr@@VGSE@IQVB’IUOH provides a transgenic mouse comprising human immunoglobulin

heavy and light chain transgenes, wherein the mouse expresses an antlbody of the
invention, as well as hybridomas prepared from such a mouse, wherein the hybridoma
produces the antibody of the invention.

15 In yet another aspect, the invention provides a method of modulating an immune
response in a subject comprising administering to the subject the antibody, or antigen-
binding portion thereof, of the invention such that the immune response in the subject is
modulated. Preferably, the antibody of the invention enhances, stimulates or increases
the immune response in the subject.

20 In a further aspect, the invention provides a method of inhibiting growth of tumor
cells in a subject, comprising administering to a subject a therapeutically effective amount
of an anti-PD-L] antibody, or antigen-binding portion thereof. The antibodies of the
invention are p1referred for use in the method although other anti-PIj—Ll antibodies can be
used instead (or in combination with an anti-PD-L1 antibody of the invention), For

25  example, a chimeric, humanized or fully human anti-PD-L.1 antibody can be used in the
method of inhibiting fumor growth.

In a further aspect, the invention provides a method of treating an infectious
disease in a subject, comprising administering to a subject a therapeutically effective
amount of an anti-PD-L.1 antibody, or antigen-binding portion thereof. The antibodies of

30 the invention are preferred for use in the mcthod although other anti-PD-L1 antibodies
can be used instead (or in corabination with an anti-PD-L1 antibody of the invention).
For example, a chimeric, humanized or fully human anti-PD-L1 antibody can be used in

the method of treating an infectious disease.

i2



NO 2; and (bya-titghreesstr<vard abl e regi on conprising the anino acid
sequence of SEQ ID NO 12. Another preferred conbi nati on conpri ses:
20(a) a heavy chain variable region conprising the amno acid
sequence of SEQ ID NO 3; and (b) a light chain variable region
conprising the amno acid sequence of  SEQ I D NO 13. Another preferred

conmbi nati on conpr §i8EGither B verdion BrAVMesGHHIJ ¥ BdnhABH j arl lﬁﬁiuﬁ’@re%ﬁ@ kd si ng
)

th d sequence,of SE t .chain
va(ral Z[?I gorgg:aﬁﬁm’@ ERUEHASET S‘&%ﬁ‘%@’ﬁ?f“ﬁ%@ﬁﬂgﬁﬁ (51?‘3 aaggen; apf fidrn 4.

Anot her pr ef entt-20-1¢ andhiotya tr aatigeadinding p&€on tB@écﬁ,)sucﬁh thee aviynntiR@tespodaid abl e
e pomr o e B AT 00 G A HER e Ol 52 LBDO B BRRD) 2

| i ght chain vari e regron conpri aci
ID NO 15.5 Awmlhetngepra@ﬁcemahe@tlmﬁb@mtlgeorﬁom@mwwgms'rhe(aat)boacmamy

chain vari abligefqhen AP Sl Mint AEATRAREHE SRAYEN GhitBhiedaidd D
used instead (or in combination with an anti-PD-L1 antibody of the invention). For
example, a chimeric, humanized or fully human anti-PD-L1 antibody can be used in the
method of enhancing an immune response to an antigen in a subject.

i0 The invention also provides methods for making “second generation” anti-PD-L1
antibodies based on the sequences of the anti-PD-L1 antibodies provided herein. For
example, the invention provides a method for preparing an anti-PD-L] antibody
comprising: '
(a) providing: (i) a heavy chain variable region antibody sequence comprising a
15 CDRI sequence that is selected from the group consisting of SEQ ID NOs:21, 22, 23, 24,
25,26, 27, 28, 29, and 30, a CDR2 sequence that is selected from the group consisting of
SEQ ID NOs:31, 32, 33, 34, 35, 36, 37, 38, 39, and 40; and a CDR3 sequence that is
selected from the group consisting of SEQ ID NOs:41, 42, 43, 44, 43, 46, 47, 48, 49, and
50; or (ii) a light chain variable region antibody sequence comprising a CDR1 sequence
20 that is selected from the group consisting of SEQ ID NOs:51, 52, 53, 54, 55, 56, 37, 58,
59, and 60, a CDR2 sequence that is selected from the group consisting of SEQ 1D
NOs:61, 62, 63, 64, 65, 06, 67, 68, 69, and 70, and a CDR3 sequence that is selected from
the group consisting of SEQ ID NOs:71, 72, 73, 74, 75, 76, 77, 78, 79, and 80;
(b) altering at least one amino acid residue within at least one variable region
25  antibody sequence, said sequence being selected from the heavy chain variable region
antibody sequence and the light chain variable region antibody sequence, to create at least
one altered antibody sequence; and ‘
() expressing the altered antibody sequence as a protein.
Other features and advantages of the instant invention will be apparent from the
30 following detailed description and examples which should not be construed as limiting.
The contents of all references, Genbank entries, patents and published patent applications

cited throughout this application are expressly incorporated herein by reference.
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NG 6; and (b) a light chain variable region conprising the

am no aci d sequence of SEQ I'D 5NO '16. Anot her preferred conbination
conprises: (a) a heavy chain variable region conprising the am no
acid sequence of SEQ ID NO 7; and (b) a light chain

vari abl e region conprising the am no acid sequence of SEQ I D 10NC 17.
Anot her preferred conbination conprises: (a) a heavy chain variable

regi on CO”pbhﬁi’ﬂlegcr%;lﬂgn gtg'gpﬁrﬁﬁﬁﬁ sequence of SEQ ID NGO 8; and
(b) a light regl on conprising the am no acid sequence
of SEQ | D 15N0r FEmeAAGEMEs s Faide cunaerBPALD MOV s SHgmimass (o) a
heavy chai nsgadnbAREG 115 ﬁ 1901 tﬁ@ﬁaaw Hhid GartaBR ribh BPhASETh RGEMENCe of SEQ
ID NG 9; and o'g %’5‘ chain varlableb on conprising
e ‘anmi no- agpereley gt ofreSE8 EFo AP s Card RO DIR Berdar:
conbi nat &on(SEQIPINGEES ieglody araddlinenid a6dde W, I aldi Jabhnging GGivatbne@8Pri Si ng
t he am no a&hgatésd«?quence of SEQ ID
Figure 1B shows the nucleotide sequence (SEQ ID NO:91) and amino acid
sequence (SEQ ID NO:11) of the light chain variable region of the 3G 10 human
monoclonal antibody., The CDRI1 (SEQ 1D NO:51), CDR2 (SEQ ID NO:61) and CDR3
10 (SEQIDNO:71) regions are delineated and the V and J germline derivations are
indicated.
Figure 2A shows the nucleotide sequence (SEQ ID NO:82) and amino acid
sequence (SEQ ID NO:2) of the heavy chain variable region of the 12A4 human
monoclonal antibody. The CDR1 (SEQ ID NO:22), CDR2 (SEQ ID NO:32) and CDR3
15 (SEQ ID NO:42) regions are delineated and the V and J germline derivations are
" indicated.
Figure 2B shows the.nuclcotide sequence (SEQ ID NO:92) and amino acid
sequence (SEQ ID NO:12) of the light chain variable region of the 12A4 human
monocional antibody. The CDR1 (SEQ ID NO:52), CDR2 (SEQ ID NO:62) and CDR3
20 (SEQ ID NO:72) regions are delineated and the V and J germline derivations are
indicated.
Figure 3A shows the nucleotide sequence (SEQ D NO:83) and amino acid
sequence (SEQ ID NO:3) of the heavy chain variable region of the 10AS human
monoclonal antibody. The CDRI1 (SEQ 1D NO:23), CDR2 (SEQ ID NO:33) and CDR3
25  {SEQID NO:43) regions are delineated and the V and J germline derivations are
indicated.
Figure 3B shows the nucleotide sequence (SEQ ID NO:93) and amino acid
sequence {SEQ ID NO:13) of the light chain variable region of the 10A5 human
monoclonal antibody. The CDR1 (SEQ ID NQO:53), CDR2 (SEQ ID NO:63) and CDR3
30 (SEQ ID NO:73) regions are delineated and the V and J germ{ine derivations are
indicated.
Figure 4A shows the nucleotide sequence (SEQ ID NO:84) and amino acid
sequence (SEQ ID NO:4) of the heavy chain variable region of the 5F8 human

14



NG 10; and ' TH““&“ti"ght- chai n vari abl e regi on conprising the
am no aci d sequence of SEQ I D 25NO 20. I n anot her aspect of the
i nstant disclosure, antibodies, or antigen-binding portions thereof,
are provided that conpete for binding to PD-Li with any of the

af orenmenti oned anti bodi es. The anti bodi es of the instant disclosure

can be, for exaBIN:glanfitoy.- TR Cbiy ﬁ%@Q@ﬁNobﬂﬂicﬁu éém IEX8AR) £d 8hbran

HrRAt T SRR R o
ant i bodi es. indicatedhe instant disclosure also provides an

I Mmunoconj ugat e [j.si.n n_antj.body of LOVEeRtion.. or,

ant i gen- bi ndi ng g%g’?ff oBaSh?ﬁ%tr%% ?C%O{‘%%ﬁ?{éamf @@%ﬁ@gﬁg'ﬂ%"@maﬁ@nt , such
as a cyt ét oxequerse (SEQIBHN® &) of the light dtampetiabEhegidnod datFdinmabhso provi des
a bispecific le. | St E]io;gﬂ I i -0i ndi
portion ther go@%}&%ﬁl a? %bgaﬁégﬁ?%ln@‘@?ﬁ ec ??Dg? é%%g#qﬁﬁﬁﬁﬁ??ggg?

moi ety havi ngSER B N@ghapgions pis dplingatedrad fue Voind § zerniine dedvationsntei body, or
anti gen bi ndijRgtae@rtion thereof. 5Conpositions conprising an

anti body, or ant lhgen- bi ndi n% portion thereof, or inmunoeonjugate or
bi speci fic mol ecUPBTo¥ hRYS fpayclaqtidepquencs SHEDARYSH apsrasrinectlut i cal |y
acceg_t abl tEJhCaEc[u%@f) (saaQQDaJ@g off t@ Vi Chain variable réﬂi&io_ehﬁ 1azqiodmﬂiel]lé ec u:c ets )
encodi ng e anti ies, o P [ reof . Q e
i nvention ar “og?céoélglé’lﬂtéS%aigegtﬁsfbe&gﬂgb %\F@g@%ém{gsﬂﬁ‘d CDR3
expr essi on 1Q8EEIONG:4E)0eghens sicaglinsatadand the Vaind | geemlike darditiigate cel | s
conpri si ng Stillg‘:épcmgagpressi on vectors. Mdireover, the invention provides

a transgeni c nous€ conprising human inrnunogl obulin heavy and |ight
chai n t r ansgenes,Figuneiteihaws thenyrsgids seqepnce SEQIDAND: 2M edrodyo asid t he

| nvent i ofs aseigich sBY BXRSS RS 1 BRANGELIIOMBNGD BuliRg, Wherein

t he hybridoma produces the _antibody o i nvention. 15l n yet
anot her .aspedtonoqiqsal aptikodnt ?WWW?%@@@ N5 R84 (B1Q TbiiatarahgPRH

| nmune r espoRSEy IDNE@:754E]i e bre GONHRSEnD the ¥ NpchmicidBGvatibhshRe subj ect
t he anti body, or. antigen-binding portion thereof, of the invention
such that thé"¥@#8line response in the subject is modul at ed.

Preferably, the afigurddrdshons tht heldofidesaiubme (SEQNBINESE) afid dnfikd @tdes or

i ncreases, t he_ i muner nse in the sublect. . 20l rther aspect,
the i nventi of® anS%{égggB}Qrf;@toﬁgﬁﬂ% i %ﬁﬁivﬂ%‘a{%%ﬁﬁg%‘roéﬂf ﬁBE#hL?“ﬁﬂDr cells
in a subj ect mopoipaliagtitndy. adim CPRY EEQ MY NOR6 CORB|($H) IINOHErapEDRS cal | y
effective a 0 [ j i i AL =.pi.ndi ng
portion the?g%@ %eﬁ@ﬁﬁ?‘ﬁ‘géﬁﬁmﬁt%gB?ﬁ’vaé‘?ﬁeé‘ﬁmérdgg‘%ﬁ‘@?g% ed for
use in the mitdifgdal t hough other anti-PD-Li antibodies can be

Figure 6B shows the nucleotide sequence (SEQ ID NO:96) and amino acid
25 sequence (SEQ ID NO:16} of the light chain variable region of the 1B12 human
monoclonal antibody. The CDR1 (SEQ IDNO:56), CDR2 (SEQ ID NO:66) and CDR3
(SEQ ID NO:76) regions are delineated and the V and J germline derivations are
indicated. .
Figure 7A shows the nucleotide sequence (SEQ ID NO:87) and amino acid
30 sequence (SEQ ID NO:7) of the heavy chain variable region of the 7H! human
monoclonal antibody, The CDR1 (SEQ 1D NO:27), CDR2 (SEQ ID NO:37) and CDR3
(SEQ ID NG:47) regions are delineated and the V and J germline derivations are

indicated.
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[

used instead-(or in conbination with an anti-PD- L1 anti body of the

i nvention). For 25exanple, a chineric, humanized or fully human
anti-PD-L1 anti body can be used in the nethod of inhibiting tunor

gr owt h. In a further aspect, the invention provides a nethod of
treating an infectious disease in a subject, conprising adm ni stering

to a subject a therapeuticall ffective of .an anti-PD- LI
bt fbody. Cor ant UL e EIbe WERTEReoeties GBR 1D NE AT B0 B of 30
t he i nvent i ogeqasnes (SEQ IR NCeLY) bfthe lighechin virhibie feidnoftha/Hhbungh ot her
anti-PD-Li antibodi.es..can be i ( I i.Ratd on Wt h an
anti - PD- Li aﬁ’tofl%’g’aaﬁ a%fbc’?}ﬁeﬂ?env nﬂ?’%ﬁ?ﬁ ﬁ@gﬂ)( @?%%@ﬁ%@%h%‘# Fﬁk E’
humani zed or (SEQ IDNMUHesgicn tie 46Dedtdd apdithe Nadd/ ! geamlitsdeisichsiare t he
met hod of streating an infectious disease. : Still further, the
i nvention provi c}es' a net hod of enhancing an i mune response to an
antigen in a subjfésre Sachapthanuslyolifesianmss SEQAR NS ped aming asidh : (i)
the antigen; s@ngled sk MR LF mPhakd chaifl virB8@ Yegidilof 8B | BARmRA Ndi Ng
portion thereof, such _that_an inmune response to the antigen in the
Subj ect 15 cHRBITIOEH PR aRICII (CAMUBEODEbFDBA A 1D NG B DR
antigen, 5a wWpoab NamL8)gQfons are DaRbANIaad thaWahdBRrtlnedarivaiddsgen from a
pat hogen. . The a%t' bodi es of the invention are preferred for use in
the met hdd al"fk fjlgh other anti-PD-Li antibodies can be used instead
(or in conbinati diguwi8Brhaws thavvcle®de kdquencd (SBQAY NOX98) hrel antinceraldi on) . For
exanpl e, a clj ' N . gn|ie . e ti body can
gﬁ%ﬁ%ﬁ{ (ﬁ%(a li‘lg?;%gf nﬁﬁ 91qh é)l:iFhI éﬁlnh ¥arm'1g?e%toﬂ O ha ?H*fﬁ"h%m%p .

be used in t anci an i nmuneresponse to an antigen
in a subj ect monQiphe antivodint TherE R ISBEQ HHNPE8)S CREE (F 85I P:6Pepkd PR3

" second genereipo M)tk Pulk kiABkiIRTED RESRASR dgrasaNeNCES of

the anti-PD-L1 antibodies provided herein. For exanple, the invention

provi des !a nPERE- f or preparing an anti-PD-Li antibody conpri sing:
(a) providing: (irjgur SReAMYs tﬁéhﬁiﬁl’éotwaédqa@nll:@(SEQgD]?@:mhﬁm%/o &Equence
conprising a 15 nce t is.selected. fr roup .

consi sting ofqugg%ﬁﬁgi&:%%?féiﬁwﬁﬁm Jand ,feg%??tg]?,ﬂ%‘,%%, and 30,
a CDR2 sequemc@chhtntibsdys eTtediDR] (SE@ID K029y CORP (SEQID ¥0:B39gndCDBEQ | D

2 Sty et 1 a1

is sele consisting o
44, 45, 26, #dicatel3, 49, and 50; or (ii) a light chain variable region

ant | body sequenceGRR}sst Ao kDRt «GRALAREE 13RS il egt ed f rom
t he group consisting of SE}%JD NGs: 51, 52 3, 54,°55, 56, 57, 58,
59, and 60, @qwsgféaw@- oHihq lightchaip vasiable epeiop ghtbe B TmEam

COSSi Stcijgg Ofnondketehd EhtiNS?:. Gthe (ﬁ)lhl (f)ﬁ;é Im;sﬁ)t?cnﬁﬁ(smﬁn rﬁ@.ﬁg)ﬁtﬁq camﬁf 7(% o
an a S at . 1S sel eC 0 rou consisting O

TD N 71 7B Nyl RaignS rg Serpented g e an g B Re BB Bl 10

| east onasanintiieataCi d resi due within at | east one variable region

25ant i body sequepcg,. 1§21 3AUYGAEKaPLLNETEEG T RE.dof KRG L§2VY
chain variable region
sequence (SEQ ID NO:10) of the heavy chain variable region of the 13G4 human
monoclonal antibody. The CDR1 (SEQ ID NO:30), CDR2 (SEQ ID NO:40) and CDR3
(SEQ ID NO:50) regions are delineated and the V and J germline derivations are
30  indicated.
Figure 10B shows the nucleotide sequence (SEQ ID NO:100) and amino acid
sequence (SEQ 1D NO:20) of the [ight chain variable region of the 13G4 human

monocional antibody. The CDR1 (SEQ ID NO:60), CDR2 (SEQ ID NO:70) and CDR3
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anti body sequenceamttte“tight- chai n vari abl e regi on anti body
sequence, to create at |east one altered anti body sequence; and (c)
expressing the altered anti body sequence as a protein. Other features
and advantages of the instant invention will be apparent fromthe
30foll ow ng detail ed description and exanpl es which should not be
construed a A 13 G h R reo I ferences.. Genbank
entries, pa’? %ﬂ;\ I?Ig%'gﬁbaﬁ%%}?gﬁggﬁl%g%%ﬁ Ih%ﬁ’lﬁ‘f‘? %:geﬁg %Iﬁesdglé‘fa%l%né afehroughout
this applicadtdi®®dare expressly incorporated herein by reference.

Brief Descripti %@Iltswﬁﬁgéﬁ‘gﬁ of the amir5iaGH 5@udnfe SR avyRBain

nucl eoti de se nce | D NO . 81) and, amino_acid sequence (SEQ ID
NO 1) of théaf%@w!t)e%gﬁﬁ%mﬁt U gEgRis V@ﬂ‘lﬁﬁ%‘“‘?@i@@”ﬁ%ﬁgﬂ?m

nonocl onal atiobpdy. The CDR1L (SEQ ID NO 21), CDR2 (SEQ'ID NO 31) and
CDR3 5 (SEQ ID N& 4 ions. are | i neated and t , D and J
germ ine deri valt}!i? F\e;])z #cgz%itﬁeaqﬁléwe«%&%’e amine af’—’?&]ﬁ?@"i‘%ﬁ%% CFI%

nucl eot i de gsE@bleragen PSEA4IVEIhNIE Ridbyn genlina iy N 69 aning asid gegemee(SESHR | D
NO 11) of tke.jghght chain variable region of the 3010 human

nmonocl onal antibody. The CDRL (SEQ ID NO 51), CDR2 (SEQ ID NO 61) and
CDR3 10 ( SEQ | D Higore7ifshovesghepatignragniof thelainine atié sbquande ¢fies ivavanihin)

ger m i nejgderiniaik kaRF oI SRRl EAHuRith germjine Vi, TL3UHR L1 'gg

nucl eoti de ser uence E)SEQ I D NG 82) gaeﬁn ln;jlmHno aé@ﬁségﬂgﬁrﬁgﬁ EQ I D
NO 2) of th& é}/y chain variable region of the 12A4 human nonocl onal

anti body. The Chilue(195RvsEhd\Bemroht of GBI DEE kg R 3D he @R SnftPR3 15
(SEQ I D NO 42£a N egl ongl Fgrehdle,lll neat edl, agp 124%‘3 Vv ang J %{Can l.ine
deri vat i ons “4PRE feRieR ehiTEgVith the humpy gsppline Y 168 gpineapld sqqyre(§ERHR
sequence (SEQ:10D). NO 92) and ami no acid sequence (SEQ ID NO 12) of the
i ght chain varigahle.reqion of th 2A4. human,_nonocl.onal anti body.
The CDRE%( SEQ | 5?%%6%5?",% gT‘%ﬁ%ﬂ B“N&"ég?s"’&‘ﬁ%“’%ﬂcj‘]&?q‘ﬁ@’y &h | b
NO 72) regi snigblaregiodef 10id 8 wéth tha hdnanigerniingiel3-3 agéortiil smuches (SHQED ons
ar e indicat gg.g4). Fi gure 3A shows the nucl eotide sequence (SEQ ID
NGO 83) and am no_acid sequence (SEQ ID NO 3) of the heavy chain
vari abl e regi on Fégureigshor Al Fhigameit s deing Aef scAPPHRIdRE heqiehadiDR1 ( SEQ
| D NO 23),  GBRBIc fsfeRof M INQiBe Honsh foifRe 27 1(65HRbL Bk dR)e sEGIHNS are
del i neat ed ﬁ@\?\}gahe V and S gemline derivations are indicated.

S

Fi gure } he nucl eoti de sequence (SEQ ID NO 93) and am no acid
sequence ( SEQ | Digua 173)ovifthd dignrhenpdTthe @iuo Acil soghdabd 6 tied@avgnhad t he

10A5 h Lonal . ant i body, Th LD NQ 53 SEQ I D
NG 63) and CRRAE 700 S WG g B e Pt £ Retblie S8R Pho v

and J gernl iNeel0@leri vati ons are indicated. Fi gure 4A shows the

nucl eot | de sequgAee (SRR e Ao ARG A0 kgl SSRGSk SEQ | D

NO 4) of the hea aln var e region o
25  variable region of 1 1E6 with the human germline V4 1-69 amino acid sequence (SEQ ID

NO:102).

Figure 19 shows the alignment of the amino acid sequence of the heavy chain
variable region of 12B7 with the human germiine Vy 1-69 amino acid sequence (SEQ 1D
NO:102).

30 Figure 20 shows the alignment of the amino acid sequence of the heavy chain
variable region of 13G4 with the human germline Vi 3-9 amino acid sequence (SEQ ID
NO:104).



nmonocl onal anti body. The CDR1L (SEQ ID NO 24), CDR2 (SEQ I D NO 34) and

CDR3 (SEQ'I D"NO44)-Tregions -are-delineated and the V and | gemnnT e
derivations are indicated. Figure 4B shows the nucl eotide sequence
(SEQ ID NO 94) and am no acid 5 sequence (SEQ ID NO 14) of the light
chain variable region of the 5F8 human nonocl onal antibody. The CDRI
(SEQ ID NG 54), CDR2 (SEQ ID NO 64) and CDR3 (SEQ ID NO 74) regions
are del i neated and the V nd Jngﬁémrplne derlvatlonsr.élare i ndi cat ed.

Fi gure 5A shows HEHE 21 6R9s Ei%'é“ éﬁ"n(aéﬁbselqb“ BB LHE i no aci d
10 sequencevdriabiedckion MG with thelhembreguytine WaL.6anrias hdddeguenedBE@ DI t he
10H10 human gul clonal antibody. The CDR1 (SEQ I D NO 25), CDR2 ( SEQ

| D NO 35) ah (SEQ I D NO 45) regions are delineated and the V
and | gernline deuiafatshovsshealignnanthi datmiho afif spghencdd tetighisheihe

nucl eot'g t%&%ﬁ@@%@ nb pt 4'wfahNQ @An %g%ﬂﬂlm@%ﬂ aﬁﬁbgmdls%q@eﬂtéqgﬁﬁlﬁ SEQ ID

NG 15) o vari a egi on o the 10HIO human
nmonocl onal b]@tllﬂﬁody The CDR1 (SEQ | D NG 55), CDR2 (SEQ I D NO 65) and

CDR3 (SEQ 1 D NOgfm)e HeRRM% ﬁ@ﬁne@lﬁdﬂm&%ﬁn@qclaaquénh@ofwea@a claigennl i ne
derivations are i ndi cat ed. gure 6A s owsP% nucl| eot i de@equence

(SEQ | D NO 8% Iawamaﬁfwaﬁwhah%mwa@we& PRMEEBFISSERE heavy

chai n vari albeosegi on of the | BlZ human m)nocl onal antibody. The

regi ons W e del F M TEn SR AT NCRY

i ndi cat ed. Firghle egbBofif8wathitirchumucieeuline ¥e ASeguienadd £SE@I(BEQD 96) and
am no acid ﬁg ﬁﬁquence (SEQ ID NO 16) of the |light chai n vari abl e
region of t 12 human nonocl onal antibody. The CDR 1 (SEQ ID

NO 56), CDR2 ( SE@uieDSNDvE6he aéiaiunma(a@&@amsmnvmftheégh@h@n are
delineated apdyt ﬁglo}{oﬁﬂﬁlﬂd \A@ﬁfh%ﬁlﬂﬁ é@l‘?xﬂihé’%l@rﬁﬁn@ra&d%&ﬂéiﬁ@tﬁ@IDF' gure

7A shows the nucl éotide sequence ( and amno acid 30
sequence’( SEGPH NO 7) of the heavy chal n vari abI e region of the 7HL
- human ronocl onalrigatlskmehs thelNgnisRE tHe S0 X &4henc G Helbkfih D NO 37)

and CDR3 (SEQ |.D NO 4 e are delineate dth

gernline de?’ﬁ?%}? [618 °Q’B915‘ “ﬁfh%@z?‘é@ germtiine Vs %&'ﬂ?%l%q%eﬂw\kg&? Hg

nucl eoti de megagnce (SEQ I D NG 97) and am no acid sequence (SEQ ID
NO 17) of the | ight chain .vaniabl j 7 .ponocl onal
anti body. The Te(zgé%ﬂsﬁ‘%&g@%&f%&? §§§fe}qg§’ﬁ%§.ﬂ§hﬁ%ﬁga‘% (SEQ
| D NO 720 r egidnsgian of Tl withdbg lowhamgagmlingd/ x\6 amiho Jcid eqquentd (EQ ID
derivati onsE [4§5,21 ndi cat ed. Fi gure 8A shows the nucl eotide

sequence (S NO88€£§‘i and am no acid sequence (SE%HD NO. 8) of the
heavy chain var i igTee 8 skyysdle alipnntenient fhe reYing aFa rIRFORILSHight chaiR i body .

The CDRL ( SERab1&rebioh 38)1E6 Ghirthe hinkta g iNOVI8)7 axib doldRBquence (SEQ ID
NO:107).

25 Figure 29 shows the alignment of the amino acid sequence of the light chain
variable region of 11E6a (SEQ ID NO:109) with the human germline Vi A27 amino acid
sequence {(SEQ ID NO:107).

Figure 30 shows the alignment of the amino acid sequence of the light chain
variable region of 12B7 with the human germline Vi L6 amino acid sequence (SEQ ID

30 NO:105).

Figure 31 shows the alignment of the amino acid sequence of the light chain
variable region of 13G4 with the human germline Vi 118 amino acid sequence (SEQ ID
NOQO:108).
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( SEQ | D NO Z8)~r&grons~ar&=delineated and the V and J gerniine
derivations are 10i ndi cat ed. Fi gure 8B shows the nucleotide
sequence (SEQ I D NO 98) and am no acid sequence (SEQ I D NO 18) of the
| ight chain variable region of the 11E6 human nonocl onal anti body.:
The CDR1 (SEQ ID NO 58), CDR2 (SEQ I D NG 68) and CDR3 (SEQ I D NO 78)

regions are deli 'Fﬁgﬁk@@lz@@%&vhﬁe 1\451@@ gf ﬁ%h&?{o%ﬂr}n& g‘ﬁﬁénfé%&ﬁl%éatlg%ﬁat

15i ndi cat ed. gure 9A shows the nucl eot’i de sequence
NC 89) and aWFHW%&?O&O%@aI@HE@l%% 108 5pgmd 33 A4 flirgefed aﬁ’é‘éW‘“’éﬁ%’Ph
vari abl e regiLnningd thé 8@ sh2RE ochUmMBEIERANSR QN fRIRlchd ﬁ)ﬁunanﬁbemC@R}l (SEQ

ol i neat bt aRA"ERETSPLA 530 6 Py AR SRAoAY 60 S mara

Fi gure 9BSshifsmg24dhe nucl eoti de sequence (SEQ I D NG 99) and am no acid
sequence (SEQ I Dy f, I A nvr| le re of .t he

12B7 human rmnoc[lgﬁ 3 3%%1)'(?& the&@s%ltiﬂ%‘g ‘&Eﬁéfﬂ% %Rﬁe &at&wt If%EQ | D
NO 69) and CDRE" (rGRQIdng moﬁgy 3G@gi%ﬁsﬁnérl%"&4déqucn@agaeﬁt hamdn PhrélV and J

gerniine der bﬂ(@tﬂk&@ﬁ st &@Hmeﬁ@&aﬁﬁecteﬁwﬂ Rl 1%1%%@ 22 *1@ el eoti de
sequence (SEQ | 90) and am no acid sequence (SEQ ID NO 10) of

t he heavy chcaanF“V%tPP&EReédef‘@ﬁ‘iméﬁ of the 1304 human nonocl onal

?Bt :\lgog)é)lo The CDIRﬂgu(eSEghd“Q t}NQfsE@QofEﬁQR?ex&eﬁﬁ@lté &n{ﬂ%tfla?ﬂag tﬁdﬁ%g% E SEQ
ions are an a er erivations

are 30i ndi ca‘glll gnﬁa“t‘bﬁ‘fﬁiﬁgﬂxﬁg é‘ﬁ“g% tchré"t?F[}ach‘@ﬁg}“H@ P@eﬁb@ﬁﬂsem( SEQ

| D NG 100) ahld—La{Fbmloaqarutbnsequence (SEQ I D NO 20) of "'the light chain

vari abl e region hu nonocl i b CDRI  ( SEQ

B NG 60) | CDRe ¢ 8 5 R R S P e e R s BT e

del i neat ed aﬁmﬂrﬂﬂhﬂé hymam@D4+ Hedllsd | ne derivations are indicated.

Figure llsshows el BB . 2k the heavy
chain va:ifabl e %E%?(ﬁ%o 361065%3&% %%E%ﬁﬁég%t%?ﬁgg@ﬁt a‘%ﬁ 158rham no

aci d sequenc@BEOYITSNES TN Figure 12 shows the alignment of
the am no acid s&cguﬁ@gm @Eh&vﬂ@heﬂ@sﬁl‘t’%fﬁb@bﬁom‘(@@'eﬁﬂ&lﬁxeﬁt@%‘nﬁﬂs N512{l%612)

with the hu i ne V| uence (SEQ I D
Figure 13 s %@%gﬁﬂé‘a%‘?%ﬁééﬁn@ﬁfﬁ@?& rh&'hg a'E%f’c]i Asigtf nfurpaha heavy
chain 10 var Pl ehiidegi RIMLObn thO &l sivkecdloftabiévatediTeslls g @OHdw G toietrilplg am no
acid sequgncg {SRHQY BN t0h93) piot for 1045 () Flow eytometry plot for 1244,

Figure 38 demonstrates binding of HuMabs to ES-2 cells.

Figures 39A-D shows the results of experiments demonstrating that human
monoclonal antibodies against human PD-L1 promote T-cell proliferation, IFN-y
secretion and II.-2 secretion in a mixed lymphocyte reaction assay. Figure 39A is a bar

25  graph showing concentration dependent T-cell proliferation using HuMADb 10A35; Figure
398 is a bar graph showing concentration dependent IFN-y secretion using HuMAb
10A5; Figure 39C is a bar graph showing IFN-y secretion using HuMAbs 3G10 and
12A4; Figure 39D is a bar graph showing concentration dependent IL-2 secretion using
HulMAb 10AS.

30 Figure 40 demonstrates the effect of hurnan anti-PD-L1 antibody on proliferation
and [FN-y secretion in the MLR using allogeneic dendritic cells and T celis (CD4+
effector T cells) Dendritic Cells.
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Figure 14-shows the alignnment of the am no acid sequence of the heavy
chain variable region of 5F8 with the human germine VH 1-69 am no
acid sequence (SEQ ID NGO 102). 15Figure 15 shows the alignnent of
the ami no acid sequence of the heavy chain variable region of 10H10
with the human germine VH 3-9 amino acid sequence (SEQ I D NO 104).

Figure 16 shows_the alignnment of the amno acid sequ&lnt\cpllc?‘r of the heavy
chai n variabl e FiégroH AP sheps Beistlis of Fracr it B RIPHEAANMEL 69 ani no

acid Sequeﬂﬁ&o&&ﬁ%n%d?éa a@ﬂsm&hn PD L1 profriogur. @HHQmMﬁwmfdhm l'i gnment

of the anmino acid ﬁuence of the heavy cha| n variab E “gl on of 7H1
with the hLﬁ?%IPF‘OQéWMP ﬁ%ﬂW&TW“ﬁWﬁEﬁSagﬁg‘c}ra LRy lieheEPeks™iE NO: 102) .
Figure 18 %@Mﬁﬁxh@d@bﬁc@ﬁﬂ%ﬂ pofifetalieh 21 HOMAGI 1A SFpuRAeR ifbat he heavy

amno act d ERHARE Laye s v seaeioh Ry AR AL, The *°
alignment of t thg@;ﬁmmaemstdtesmqmntsef@h PLRE! dntibodies chadiprolifardtiat| e

regi on of 121 ne | e ﬁ:@}l o acid sequence
(SEQ I D Nkl mewéﬁ'ﬁ?%“ﬁeﬂ?gpo p'iefﬁeme q}/“‘l‘; Ehatg%t pt he am no acid
sequence of t heFigmaayd@mstmtee&nreaﬁtsefm@Danl ofibadieg odcypdking t he hunan
genui ne VH Fi gure 21
chows the od%ct?omlr?gl\/]?\%h E,ytﬁ}%g% Eegctfog%%é ﬂ?es'é@e oig'ngAt)latmy T cells

amno acl ﬁe me of i ght chain

vari abl &0 r egi onF’GFwS@@lqanttaF?S th eesHig eEartifer-d e iR OIF_QMé’Hﬁ%’“"am d

sequence (%E%ia@dh@anmcmﬁb&%&mﬁ shovvs the alignnment of the am no
aci d sequence of. the I| vari able region of 12A4 with the

human germ i ne VBYEES iof ﬁB‘BEFé‘i‘ Efi%‘é’ﬁ’&ftr( SpeypindemamsBging that - o, o
23 shows t hamah m@meRA4] aftfbolibeagéins Monad CDC. 18@k érdimding of MIBLI togtHO chai n

variable re f S e human germine VK L15 am no acid
sequence (é@%ncﬁ%lﬁﬁm’lﬁ mg_ri]é{il gure 24 shows the alignnent of the
anm no ac¢$d sequBigwe 46fhotvk thai anGRD-1d hafihedieallpckibinding effIyh tcoF NG ESitadi t h

t he human éeil e Vk A27 anmino acid sequence (SEQ ID NGO 107).

Fi gure 25 shows the alignnent of the amino acid sequence of the |ight
chai n vari abl e Figgedhshoivs the it eliasthPPhd apfibadies Qpevmarisathi *a:5 ami no
aci d sequence (SEQ I D 15NO 106). Figure 26 shows the alignnent
of the am no acid sequence of the |ight chain variable region of 1B12
wi th the hupmaasled®estkiptien VK L6 am no acid sequence (SEQ I D NO 105).

In one aspect, the present disclosure relates to isolated monoclonal antibodies,

20  particularly human monoclonal antibodies that bind specifically to PD-L1. In certain
embodiments, the antibodies of the invention exhibit one or more desirable functional
properties, such as high affinity binding to PD-L1, the ability to augment T cell
proliferation, IFN-y and/or IL-2 secretion in mixed lymphocyte reactions, the ability to
inhibit binding of PD-L1 to the P)-1 receptor, the ability to stimulate antibody responses

25  and/or the ability to reverse the suppressive function of T regulatory cells. Additionally
or alternatively, the antibodies of the invention are derived from particular heavy and
light chain germline sequences and/or comprise particular structural features such as CDR
regions comprising particular amino acid sequences.

The instant disclosure provides, for example, isolated antibodies, methods of

30 making such antibodies, immunoconjugates and bispecific molecules comptising such

antibodies and pharmaceutical compositions containing the antibodies, immunconjugates

or bispecific molecules of the invention.
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Figure 27 shows the alignnment of the am no acid sequence of the |ight
chain 20 variable region of 7HL with the human germine VK L6 am no
aci d sequence (SEQ ID NO 105). Figure 28 shows the alignnment of
the ami no acid sequence of the |light chain variable region of 11E6
with the human germine Vk A27 am no acid sequence (SEQ ID NO 107).
25Fi gure 29 showsIntanetherlasmgetntbodiscibure hatammiomptiadi o ihibifing goettod! tune

| i ght chain v, nan
gernline VK A%m 12%%6&{;%; g@ntpﬁa%%ggﬁ?cgéqﬁlé JQVMH%%%H%éswm&H@dS i

30 shows t he it gwiodies o medifuanimgursapsionse quuelbas tgfeat dissases %‘Phaschal n

variable r egldaﬁbeﬂir icfedB busiiselie, loh R sﬂuﬁlﬁeagﬁfé&wela&oﬁ#ﬁ]uh@re%seer@Cl d
sequence ( | D 30 ure 31 shaws 4_ ﬁnment of

t he anmino Aci mgléﬁﬁgtr‘ﬁ%'sfiff‘)f? framyng &ﬁﬁ"gﬁ?ﬁéﬁ'ﬁw b\"i&‘faflﬂﬁlfsgatl”éﬁ Tl 304
with the humewitiganntigemef ivredtl8 anmi no aci d sequence (SEQ ID NO 108).
Fi gures 32A-C show the results of flow cytonmetry experinents

denonstrating thair ardee thatthemeseas disdosoranay a tiblsoeldbsunBOeed, &84S terand

12A4, direct P D
el s trant oot bRl ARG dons e 08k ol S GBS BeBlalh )
pl ot for 3010 (B) T'Fﬂl few elvmwwptgﬂsq) Irefers foghe apomst, (f@)ﬂmmvly \SHELr Yy
pl ot 5 fohy 12f4deen presentingddedd) E&g@%l@%ﬁ%&ﬁﬁ%ﬁ?%hﬂ dofpRinabbAWe@¥s omet Iy

experinments denpnstrating humman nonocl onal _anti bodi es 3010,
10A5, and 12N£°d“6ﬁdrbéé'teé8""§(j%ﬂsﬁé‘f‘e bxsrereludine patibofesneyéoking ade| | sur f ace

of CHO cells dom@mémpmadesmtmsefeuﬁdedhxﬁerggtmddawmmd?,tbrlehmmnoafrom the
results

concentration_de of

201 SA exper | MPRERE B PR Pihcaod GOt Benr BN R otel iErBogi s
3010, 10A5, aals, prRibfaseddagoimeubniiger pathologicalrifiariatiof, notrahbsnaneelRRF Li - Fe
fusion preseifges Figure 35 shows the results of experinents
denonstrati ng Hul\/ab titration on stimulated human CD4+ T cel | s.

15Fi gure 36 showsAt Henal sxsduedongpthusy sefiraioriesiesbermions telagienishig beinaal

titration on %@l%aﬁéﬂﬂ@ﬂ@hl@@&l&lg BMGolay a role in thé @HALRSsion 0fa Gghows
the results of flowcy torretﬁ§ erlrrents denpnstrating that the
(Cpine)

human monoc! oSt OngRPItBR i age erafem@ of g fell. 15 sed hereipdps Rivpsa Gl nst

human PD- L1, slﬂtfibésecéfﬁorpﬁclb&es({&eﬁ.h'ﬁplé;Qiolecmﬂééraﬁcﬁéb&xpﬁiesaﬁﬁqbwﬁﬂe@daprl@e| |'s.
3010, yt onet

(A) Flow r or 10A5
(O Fi ow &t HEeHYinbr Sinef S Eminteiog i hiiaheds Bembifieg of
HuMabs to ES-aZ:en .eAh gxample of a "cBll gufh@secd@4 B thhwwsnttitventioe Sube BD-Df
experiments qggg nst rating that human nonocl onal anti bodi es agai nst
human PD-L | note T-cell proliferation, IFN-y secretion and IL-2
secretion in a m Tbﬂiemhptﬁlmdmaewfeera@tommqma@@@s wholegatibedig@Oahd amy a bar

ﬁ 3 o aggAg hovyinﬂ%rngﬁaﬁ@ Rh gt @8, ARRERIRRhe Jorfih) or BRAL LhRE RLAGN AYST NG
25 “antlbody" refers to a glycoprotein comprising at least two heavy (H) chains and two light

(L) chains inter-connected by disulfide bonds, or an antigen binding portion thereof.
Each heavy chain is comprised of a heavy chain variable region (abbreviated herein as
Vu) and a heavy chain constant region. The heavy chain constant region is comprised of
three domains, Cyi, Cyz and Cpys. Each light chain is comprised of a light chain variable
30 region (abbreviated herein as V1) and a light chain constant region. The light chain
constant region is comprised of one domain, Cy. The Vy and Vy, regions can be further
subdivided into regions of hypervarjability, termed complementarity determining regions

(CDR), interspersed with regions that are more conserved, termed framewark regions
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3911 is a bar graph showi ng concentration dependent |FNy secretion

usi ng HUMAb 10A5; Figure 39C is a bar graph showing IFN-y secretion
usi ng HuMAbs 3010 and | 2A4; Figure 39D is a bar graph show ng
concentration dependent |L-2 secretion using HuMAb 10A5. 30Fi gure 40
denonstrates the effect of human anti-PD- L1 anti body on proliferation
and | FN-y secretion in the MLR using allogeneic dendritic cells and T

cell's (CDA+ g‘ﬁLflfagg anl&xipgir 40?{% %95 Eﬁgﬁleé &5 Ca%{:lk%r FRs. a {anﬁ d'?ro%uinﬁ 41A-B

shows the r em)ns unmen m)nocl onal
anti bodi es falgammsqcatiEmﬁqnmiSLmthpfO@meoﬂfertEFl C@Rdl iR2%etBR2.G®3and | FN-y

secretion iAo BrgOfleahMoiTefons @ﬂué ﬁcwaxd ﬁgﬁ EiRiins Edn%aﬁm&dlﬁg%ohsma bar

graph showi ng éoncentration dependent T-ce proliferation using
HuMAb 10A5; thitiingerrces withgn jestisgn. pHie constyptapsipns pigli aﬁgb%itfﬁ Banmedise Ba

dependent | fihdingS & Qi @RekBilRGo tddiNAR QAR ors, mcludmﬁaﬁbh!’sebel'ﬂs?of the
denpnstrates the res Its f anti

an
prol i fer at i GHOPHYECRY MGGt vﬁﬂﬁﬁ‘ifivtdéhﬂ?gﬁe?ﬁu@ﬁeﬁ* @fﬁﬁgths F'ésst?ﬁlce of
regul atory &m@ﬁhhﬁsystem Figure 43 denpbnstrates the results of
anti-PD-4_1 ant1r

8. Pro duc hocyt e
Reacti on Tn e T et A PBE b e PO 5o lo! S Mplfdty B0
denonst r at es uted dereipsnafetsso gife camble frlé’@adnm ofiamt antiwdy thet retain GMbilipgat e

stinul atged llﬁﬁll}g‘ﬁt LN ens(giglrﬁ%i?ﬁ 1t has been ﬁ'foghl bt tﬂéﬂﬁ?&h\’ﬁncﬁ%

results of ow cytonetry nt's denonstratin
nmonocl onal f&¥etipth estlba@aqahb% PerfomsA bPﬁﬁ%m‘ﬁP@cﬁ@H@n@hWWG@mg of PD-Li

to CHO transhepikest bﬁﬁin%%agmfsemmwséa%hm tHeabrmOei el BinSROME dnh at
anti-PD- L1 antl bOdI es bl ogck binding of PD-1-to | FNry treated ES-2

cel I's. Fi gufan #fiddiide e Babriagpe fdn&ﬁ?vaieiﬁr&a@iméﬁw%.oé@e?{ﬁ t unor

growt h in vy o, addetptidretbs s £F P ifiagment, bivalent&iapeait contphieinprragant
di sclosure relates to isglated nonocl gnal antjbodies, 20 particularly

human nbhodagmeits inked Boliwdide hrdes i thihiags egion; @R p P Fpgneppeoppisting
certain errtmiem%%@cmtdhﬂa@@tlbeﬁgmaﬁ canblamgramammqedambmi of@ne or

nor e desirabl functional pro |es ch as  hi affi ndi ng
[0 P La | Chsteat Pyt D RBE et (Gl A« et PG o
| L-2 secr etwm cdofisiste of e ¥';; dymgiinand/ (vl an Belettd @np] elnhllitaltﬁﬂletéﬂnhyngtr@gmmhl bi t

bi n_d| ng of e(gg'gk Fu rtg tgl% t%ug?%hggwaﬁéo% SB{[ eﬁqlr m%t}( \% Qnd R/I nye C%Eeed

anti body r ses O reverse pressive
functi oo offomyrsagtcﬂt%aemsyth@@ht beJorA@ﬁ;Iumgammbxyam)me‘@bdsmmnth@ky t he

anti bodi es lgli(ertﬂ%?eﬂaﬂlgsetﬂé]ﬁ Rbe Hale :Q%"sfnﬁ’l@ gmfern%ﬂau?ﬁwl&%e% mg}éy and

i ght chain I ne sequences and/or conpr]se particul ar ructural
f eat ur es suemomalag@wg%wéen&@ﬁlwes (kgpagsingle ﬁ'?aa’rF"a(PﬁFHb S%&igd
S€QUENCES. Bird er al. (1988) Science 242:423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci.

US4 85:5879-5883). Such single chain antibodies are also intended to be encompassed

25  within the term "antigen-binding portion” of an antibody. These antibody fragments are
obtained using conventional techniques known to those with skill in thc art, and the
fragments are screened for utility in the same manner as are intact antibodies.

An “isolated antibody,” as used herein, is intended to refer to an antibody that is

substantially free of other antibodies having different antigenic specificities (e.g., an

30  isolated antibody that specifically binds PD-L1 is substantially free of antibodies that
specifically bind antigens other than PD-L1). An isolated antibody that specifically binds -

PD-L1 may, however, have cross-reactivity to other antigens, such as PD-L1 molecules
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The instant di SCIGSUT & POV des= o1 exanpl e, isolated antibodi es,

met hods of 30 nmaking such anti bodi es, imunoconjugates and bispecific
nmol ecul es conpri sing such antibodi es and pharmaceutical Conpositions

cont ai ni ng the antibodi es, inmunconj ugates or bispecific nol ecul es of
the inventi on. In another aspect, the disclosure pertains to

met hods of i nifinbbthdr8gkcigs. Quérbbvar antisblad a6@ohPmhy bedulsaRiBe tred Fiother
anti-PD-L1 ant h‘?Odl nventi.on also relates to nethods of using

the antibodies 10 e&‘ﬁwé}gﬁh W e response, as well as to treat

di seases such as Thneens "oonoblnfabatibaiy$ oidimesakasl antibollyccosipbsitish Stsased
protective a ant | - speel fic
imune T esporsay T & apRRRRREG Bl bl dIe Bhe ARLMBENRORER 2
antigen of? i nepdsetd aﬂflbOdy compopitiery disphays hsingle Hadingrspesdiaity dlﬂsﬁln@xfwre may
be nore readil)icadeigkood, certain terms are first defined.

Addi tional definitions are set forth throughout the detail ed
description. The TR hiRARFatboRs HisHewherelpy is indengled to imaludecaptitodicns | f or

exanmpl e, | ynphoeytisble &amiih 8oh w@@@ﬂﬁmmrmh COR rEMichg 26 Wbrived s&h! S,
granul ocytes, and sol.uhl e rra%‘am)l ecul e Oduci%EFb%'Bt he above cel I S

or the Iiver PFARETRIFImEHIE i“é%q“e‘l‘?ﬁsr ggore BRSY EXERER t hat

results i 0 sealoagdni mgoﬂ&m&gﬁtamﬁegma&bﬁstt!éfweﬁmromfhumafgeehlirﬁl nation f rom
t he human bo di t-hogens r tlssues ln d wth
pat hogens, cg}r@glgm%@x@neﬁhg?&g 178 g‘“ﬁfﬂac“éi1 &% d](%? fgh e r'ﬁaf'fc(gge amuno

pat hol ogi cal acldflttsaimt@mdedw)rhmhn grumbire ipebhaglobulink&ukeei(eg., mutations A

31 gnal LT ansgiuchlan, RALYR: SERE! Sl ukS, D ORIEERAAL nlhAL; OnSI P

bet ween a vari ety of transduction ecu rol e
in the transm“é’élf‘é%"eéﬁ” @%ﬁb}mﬂf%ﬂb‘?ﬁ% as ysestheregn isgpt ige 'P"’tcbldanot her

portion ofs a &sébddies ﬁ&vlﬁbﬁ@R@?&hd@s deriR& 1IN BS Eorm Grlok ard e drfndli&F ept or
i ncludes, for exanple, nolecules and conpl exes of nol ecul es capabl e

20 of recei viRH'SE UFfAMORRdIRYHRee Fafied Onis Byt THMORK FPA4e8sSgnal  acr 0ss

t he pl asma nmenbr amie e "Butel :ﬁonookﬁxa&)ﬁﬁlﬁﬂdy Ereﬁfs tdantiBedliek displsyf r@f‘a%mgle
receptor” of

t h t t
term"anti boc1b ?nggpecszg ngg“ h?\ge o ?rﬁglf"ﬁé‘? ﬁ%'}&}lgb %ﬁ? gfnﬁaﬁvto {588 (B8 and
any antigen b’ﬁgmhsmg denivgd frem thurgan, @m]lmé amtunggobubn sefbancespbydne on™ ) or

single chgi nsen]tbgﬁﬁ':@rﬁfthe T ag EOI%?HIQ Qﬂ%gdlgsea §du£e(a b? 9%9{%%% ‘%lﬁal ns

COITpI’I Si ng at east al ns a
inter- connectléﬁuc{?;yaap@mbfam@ o0 A dansgeic nanhualnm ¢ngn¢tem AdisprgenonusH N

thereof . Eachybig é[ enﬁlgé‘édﬂ'lphﬁnézﬂmab B0y QhinfralE et ¥nd R trhARInE
regi on (abbrevia herein as VH) and ‘a heavy chain constant region.

The heavy chaP#d é‘lﬁ‘ié‘i’ﬁ?ﬁ‘a[?"ég%n is conprised of three domains, Cm
Ca, and Cm Each fhgbin 'Ed&&htﬁ]ndnﬁhuﬁﬁﬁ%ﬁtibﬁ@@ a@tnseahérelg,hﬁchﬁbﬁdumumrl abl e

301e9 on Le00LEVLRL i el 22, L) and e Ll clgeonatant,,
CL. The VI aadmitodicegblatadiraam dnona (ergt, Iaafousluthatl iwvtaalegnic ot 0 r egi ons of
hypervari abi |ty ohS LB e AR SIRDLAbLY S8 &5 iHa0H HEM QMR refiom

(described further below), (b) antibodies isolated from a host cell transformed to express

the human antibody, e.g., from a transfectoma, (c) antibodies isolated from a

30  recombinant, combinatorial human antibody library, and (d) antibodies prepared,
expressed, created or isolated by any other means that involve splicing of human
immunoglobulin gene sequences to other DNA sequences. Such recombinant human

antibodies have variable regions in which the framework and CDR regions are derived
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(CDR),. .interspersed with regions that are nore conserved, terned
framework regions (FR). Each Vn and VL is conposed of three CDRs and
fLur FRs, arranged fromam no- termnus to carboxy-termnus in the
following order: FR 1, CDRl, FR2, CDR2, FR3, CDR3, FR4. The variable
regions of the heavy and Iight chains contain a binding domain that
interacts e f odi es may
g o e R U S
factors, i muh ankgnanahmm snttbe41¢s§alo$e suliestdd v n@ogyisagenesig tor.gvben &ff f ect or
cell's) andarwﬁgl t{%hgga{:c ﬁ)Pﬁ%ﬂ%q&geg s ubdd, 4 bﬁo Eokréﬁ&h‘?@éen@sﬁﬁ@ i Nt
system term "antigen-bl nding portion' an anti body (or
si npl y " anteBaEg apidpaapeapesf the ¥ gadeYy. rgions phthe ﬁegméa!@nttae‘fﬂtﬂeles ¥F rore

fragmentss gfquadBesami, Ivkm@l&erfmmmﬁ @H@é}ﬂeétbﬁumlgbmﬂm {79anki08 Refukdcegal | y
bind to an antigen & Xgiﬁ [11 S been shown that the

ant i gen- bi AAY A THALY § “'Bl?mg?ﬁ aB%gy%?ﬁﬂmBéepB‘e‘i‘“Fé’?Wd by fragnents
of a full-I engtﬁh; uaﬁthehmdysot}lﬁxaa@ise@thointlbmdydlmqeg—rI@grmmgca) temeonpassed
wi thin the teé mb ;Ehréthl e a?n' I’(])glal’lllgre or elngsn of an anti body include (i)
a Fab fragfsRtee o8 MrdREy S 8H Y A Reh T Consi sti ng of the VL. WU, CL,
and Cm donmai ns Th(s phr)asea"aﬁ@mbm%@ecrogmgmanhm'mndé\anentlbOﬂr srgeibmfor an

conpri sjighg " el ge at the

i nge. T gt Sy e AR H SR R B AP e o

domai ns; (Fﬁ?)’lﬁaﬂllF\W@rﬁa@?@nt consisting of the VL and Vu donmins of a
singl e arm of ame &mhFRAEN antlb¥dy Rrichiest fe&‘ﬂsrf@ﬁﬂy koA fh ofdhe hunkzh989)
Nat ure 341:544-546), which consists of mai n; .and (vi) an

i sol at ed cé‘ﬁ‘ﬁ?‘%’n‘éﬁt %Wﬂ?t%@twlq?pﬁﬂ’d%@?%ﬁge(‘t@f)ﬁ)“bo‘?furt her nor e,

al t hough the t vyoe eofehuisniofd dubitedf\is fnfeﬁ@ﬂﬁﬁbfer tWlantibiodieMu whizh €DRoded 20

for by separate. gene ey c b rece nbi nant met hods,

by a Syt et e FpRdr s SenbR ARt it SEE TR B8

pr ot ei n chaava béen grtiieddntd limavtraramrk/delquee@s oh@ltmaalrfram@v@br@ononoval ent

nmol ecul es , Bird et at
ARG A SLORLE G A, fiab RGEa S88sSs

(1988) Sci Huston et a 8) Proc. Natl. Acad.
Sci. USA 85: 587I9eese?,9hxmesuewbgd gﬂleie@dq@\tonefaﬁ@ leb@nlesn whieh &¢ so

i nt ended tg arRBle R3RR @&ﬁé:%&%@énwdtfm{bne Eb%m&s%mhe Bttt A8 R sERERREs

portion” an anti body. These antib 36 r.agpent s are obt al ned usi ng
convent3donate d?fé‘fé%ﬁi"aa@éhek%ﬁﬁ’ 91“611?3??6%‘%1 Q\S?Yt‘ﬁWEIRthF VIRbIEFREIOBr t | and t he

fragments gy @enSéEraﬁQﬁﬁQdfﬁ@ﬁl alidubd difbddfaridhiee comERt BEIBN@fueAtes ale€ | Nt act
anti bodi es. ‘i so|] at ed anti body," as used herein, is intended to

refer to aﬂela'ﬁw%ﬁ MPRIPUY - subst anti al |y free of other antibodies
havi ng differents uaedthegmnarmnslp:dg'thﬁu “spetifiedly badgo huraam FIBLEGH 'atemﬂ:d

ant i body ttbfr fe DG el @'A%Plnasbl ;i EFQPIBJLI'ﬁth H@Dhsotf?';mb-aﬂdauefsg

ant i bodi es specl, | ca antigens han 9An
i sol at €4 amefembw &Waﬂd@rd@eumqrq:mfpryblbﬂﬁd% Mlyflf&% Wﬁfypfm’v&/@? 10*have

Cross-reach Hiidsy el it \SEfe@RY b@RRR 1 x90E A8 1HIM Ll opREsecul es from
ot her species. MNbreover, an |solat gﬁ%?lntl bOddég osrgfcbe substantially

free of other CUPFMAesnmobioal®s B¥F B r to the association

rate of a particular antibody-antigen interaction, whereas the term "Kg;" ot “Kg,” as used
herein, is intended to refer to the dissociation rate of a particular antibody-antigen

30  interaction. The term “Kp,” as used herein, is intended to refer to the dissociation
constant, which is obtained from the ratio of Kq to K, (i.e., K&/K,) and is expressed as a
molar concentration (M). Kp values for antibodies can be determined using methods well

established in the art. A preferred method for determining the Kp of an antibody is by
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The terms "nonocl onal antibody” or "nonoclonal antibody conposition”
as used—trereirmrererer G a préparati on of antibody nol ecul es of single
nol ecul ar conposition. A 5nonocl onal anti body conposition displays a
si ngl e bindi ng specifici ty and affinity for a particul ar epitope.

The term "human anti body,"™ as used herein, is intended to include
anti bodi es having variable re n_whi h both the framework and
CDR r egi ons "3r&™ %“FP(?%’H"“fFFSSPﬁ“g% %rabl@pﬂqg LOSPHAA EGT Sstirs aPieaB®ences.

Fur t her nor esysiefn. t he ant | body contains a 10constant region, the
constant region A%I S s

| Q ulin
sequences. The HUMan aefni’ |e£51“%lfa f“ﬁt%uflrr'ﬁa\?e]gﬁa%‘r?o%etlmﬁoqna i no
aci d resi dubyingetkoefit&tddr bys, mo.rnpmfeglélwrwfki@rimndgvhmwmafermquences
(e.g., t agpo i r @ sis in
Ui Po of by Lo mBortch DA HEREhilen! NGB OhigP i BREHE L v R IRD
anti body, " agibedydeptsives donexamle, fhigh affirityh bisding B pmigMishiype Bfearip pbodi es
in which CDE%m@@ﬁfd@ﬂ@@ﬁn gernt ved 1dst, %}etﬂ?&ergﬁ,r 5N er 1045, KAGRAHET
manmal i an spe%l es, as a nouse, have been grafted onto human
framewor k sé& Bhiyd Q MO‘ 'es$. The term "human nonocl onal anti body"

refers to anti bodives lﬁie&pﬂh&;&hﬂg;ul@,ecﬂ'llﬁ&ldes dﬁyﬁﬁihﬁg)rﬁcﬂﬂﬁzhzfniaﬁﬁﬁay eI ch
have varj.abl e r ons i he franmework and r.e ns are
or ved Br olfth S AHeae iR e nes k- CatTAEa SO TANBHS S
enbodi nment , agrvemimanarimaes getm dagk, can hbladioes, chickenp mophilgad, rkpyiles,

hybri doma \Mg ch includes a B cell obtained froma transgeni c nonhunan
animal, e.g., a transgenic nouse, having a genone conprising a human
heavy chain t r ansEeRGsRAG ofthd a:erbtsurgi}@aéaerrbemwa.eﬁd&a%eﬂe foflovl:
immortalized cell. The term "reconbi nant hurman anti body,"” as used
herein, incPYHSES | human 25anti bodi es that are prepared, expressed,
creat ed or isolated by reconbi nant neans, such as (a) anti bodi es

i sol at edsf r amyap. A EBlaidse- 9- . a nouse) that is transgenic or
t ranschronosomal _Tor_human i mmunogl obul i n_genes or a hybri doma

prepar ed t her ef ropPTi@ediescf hednvention seshapeterisgy by pashculanfupdsieen! Batues ol at ed

froma host oG@bdertfes m@é&ﬁma@s t1Qr BXRAPE SR Jnﬁl?odfék'ﬂiﬁ@sp%&lﬁéahf’fé%umﬁr g.
froma transfecto tlbo,g‘iles i solated froma reco |nant

conbi nat or i PLHUW "é’ﬁ& F'b‘t?ﬂ‘j’f’dVP %‘P‘;’F““"é‘ﬁﬂldf H’)P%H Wﬁblﬂg}bastf Wy dpar ed,

ex lpr essed, f @ﬁlﬁ@k@dth@ﬂ(nl i {0) lxag exl obJessaMYe AtitPELL NREBG ids bﬁthhe inveviadnv e
splicing,.0 obu ne sequences to other DNA
sequencgzso EW%B' élb% g’ﬁwoﬁﬁh@%g’gﬂlp %‘g'ia%tgmﬁ%fve variabl e regions in
whi ch t he fr arre\&m)rbhmdatmdmﬁmmégwomsliaoﬁxd@ rMwellss; f r om human ger m i ne

| mmunogl obul | SEAHENGET:col roSELEGY R BERSHIIRNY & rcIRMPR) coBHC

reconbi nant humar anti can N Vitro gene5| S
(or, when an anl(FﬁdilcretammsGJEMﬁ'pfc@ucuhmmali@asaq,uences is used, in

Vi vo somati c rrut%\}g&@ §és§ﬂ-2§&pettr£ﬁ{§nmﬁa§sg} no aci d sequences of t he
S

VE1 and VI regio he reconbli nant ant1 bodi es are 5 sequences
that, whil e der i(Wstimplptenantibedy repoaseadnd/esr human getm ine VH and VL

sequences, mMay npteBAMEAHY firedulaithyl RildonthG1 RERR cARLIDGdY gernine

repertoire in vivo,
dendritic cells..

Preferably, the antibody binds to human PD-L1 with a Kp of 5 x 107 M or less,
binds to human PD-L} withaKpof 1 x 108 Mor less, binds to Innnan PD-L1 with a Kp
30 of 5x10° M or less, binds to human PD-L1 with a Kp of 4 x 107 M or less, binds to
human PD-L1 with a Kp of 2 x 10° M or less, or binds to human PD-L1 with a Kp of .'
between 1x10°M and 1x107° Mor less.

25



As used herein, "isotype".refers to the antibody class (e.g., IgMor

I gGl) that is encoded by the heavy chain constant region genes.

The phrases "an anti body recognizing an antigen" and "an anti body
specific for an 10 antigen" are used interchangeably herein with the
term "an anti body which binds specifically to an anti gen." The
term "human ant v fer rm of the
human anti body, §t§?18;ﬂé!as‘§§f 2 &Elhé{g@ebmﬁn%%ﬁl& tﬂtﬁ%}é%b% wgﬁg[)ﬁ‘er agent
or anti bodyﬂmmheﬂlt‘»eltt,mdhhiuuﬁmezwleaﬁﬂﬁbedw% Flsblqté’nétnéﬁ&w Suigableef er to
anti bodi es atsgysm'dgdan% ée‘éa,nf?&ue%es OffcinyRths k@B (18, bgﬂr gtt i ne of

anot her manmal i an speci es, such as a nouse, have beéh ed onto
human f r aneioR obbe ediedies 2lsaertibe psesaad by F%%W@P%Ysﬂ‘ég‘i‘%ﬁ ﬂ??@ﬂt ffteat i ons
may be mades WiBiktonr® @ skRuman framework sequences. The term "chineric
antibody" is intended to refer to antibodies in which the variable
regi on sequences are der| ved from one speci es and the constant regi on
sequences Xoneglas dqy 3 - o ¥ HFHile ‘ 6. 13B7.and i body in
whi ch the ygd abl e region sequences are deri ved from a nouse anti body
and the constant region sequences are derived froma human anti body.
As used her ei n,Pre{#ted aptivpdies o thedrventiop are theihpmn mongrlarps antibodins AGH. PD- L1

:( sf) [ ]nt endeqlzzt@mesf &¥8, L@ @M ANt H o0 y6 kY, ahd 13, %&at%’ﬁf&&%hlﬁilgrah with a
o} pr a or lLe nor e
A T AN Hﬁﬁt@%#@tﬁ %ﬁynémwm sequfess ot iGs . even

nore pref el YATeiRee 0110, dB12L,0ABM186,d 28X hid BAWaershdvesis SEQDR t er nK
"-assoe" r . of rtigcall n eractl 0 ereas
the term" &gglg“ 32, ?ﬁ i" é‘a&{}soé%EpﬁQRq?\f The Rf' %ﬂ gcﬁdséeaue‘f]%esf’{ebf(}el\rﬁlht o the
di ssoci at| A% éﬁf‘é, 8, wPhertHlé,tﬂPﬁrllaﬁtliib’bdyd Wlagﬂethmﬁﬂn SE@Macti on. The

term "Ko, " \@g 4 e%ﬁgrg g, 518'1@ta‘iﬁg@qes{>é3n¥eﬁf er to the dissociation

const ant, V\/mc |sota|ne fromthe’ratio of Ka to Kak3/K5) and is

expresséd as a Gisnaiet eaghheidhrse antibedies canPindkrP R AfkesVif el Vaseaktsonsi es can
be det er m pRGe UhikBDandRIRAGS t0\Rdale oaetaalqundlfg rﬁch&u@f&ftheA preferred

nmet hod for , deter he KD of . a nti ng surface
BB L L O (T O P

Bi acore(r) thsymﬂtegmssays desonbéd;almseaid InﬂheExampteh@ g, (ELIM'shlE@dTer&i’l;f iwntt'nt y " for
an 1gG ant 'VbOd f &l S LR daand seﬁoence%rongf %artécgllarlg /éL patrmg less,

S XS
20 s replaced w1th a structurally similar Vy; sequence. leemse, preferably a VL sequence

more pref er 8By or ‘ress an ve

from a particular Vi/Vy, pairing is replaced with a structurally similar Vi, sequence.
Accordingly, in one aspect, the invention provides an isolated monoclonal
antibody, or antigen binding portion thereof comprising:
(a) a heavy chain variable region comprising an amino acid sequence selected
25 from the group consisting of SEQ ID NOs:1, 2, 3, 4, 5, 6,7, 8, 9, and 10; and
(b) a light chain variable region comprising an amino acid sequence selected from
the group consisting of SEQ 1D NOs:11, 12, 13, 14, 15, 16, 17, 18, 19, and 20;
wherein the antibody specifically binds PD-L1, preferably human PD-L1.
Preferred heavy and light chain combinations include:
30 (a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:1; and (b) a light chain variable region comprising the amino acid sequence of
SEQ ID NO:11; or
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510'1 Mor less for a target antigen. However, "high affinity"

bi nding can vary for other antibody isotypes. For exanple, "high
affinity" binding for an I gM’ §otype refers to an anti body having a
KD of 104 Mor less, nore preferably 10-8Mor |ess, even nore
preferably 10-9 Mor less. As used herein, the term"subj ect”

i ncl udes any human or nonhuman ani mal. The 10 term "nonhuman ani mal "
includes all vert s _and_non: mamma

nonhuman pri mat es F?iﬁévp‘fha’a B%éableé%f"él coppping the aping acid E%F@R%‘#@EQ%
anphi bi ans, repti N&g; ami(lg a light chaiVaariable segias pagkisingthe trhigo diideheswogé ar e
described in f“”gﬁglﬁlﬁb%'or' n the foll ow ng subsections. 15
Anti-PD-Li Antibo The anti bodies of the invention are
characterized by (St teawishain virishlersgisnapmirising the ening peisegprueq ¢fEEQEP t he

anti bodi ess For exanpl@.b 1R gg%th b n
PD-LI. Preferably gﬁ ar(lt)ltagg}éy %hb?gggl&ﬁ@%%}pgn %rg t%)‘:Xc‘PgI?@JIf|Iq‘!évr(t;/|¥I

high affinity, $ %N‘Bé%tha CD of 1 x 10-7 Mor less. The
anti-PD-Li anti boeiy £keaBf chhif QariabM edpidnQRBmERRE Bk ah b kiid Sgidnbd d4f SROED OF

nore of the follo r i.,Stic a 0o human PD- LI th
TOkD of 1x1117 w B eOl Bk Shiik achli Bl cner e b s B e o
m xed | ynphocyte SmmNOM(dVLR) assay; (c) i ncreases interferon-y

productiog,in an ﬁé%‘%fsc% in ve(r le r%’?on%gr% E%?sml: l‘hc Tm { ?%eqr%.r'lcé &S@@ I%eR

assay 25(e) stinu S an SPONSES; Fever se

effect of T regul HPd: gndéfélalhght@haﬂrvag@blb regipi etmtposma.:@t pringuaaid Jequence of
dendritic cells..gggpNoiseferably, the antibody binds to human PD-L1
with a KDof 5 x 10-8 Mor less, binds to human PD-Li with a KD of 1
x 10'8 M or | ess, (abf kae dhaio Hurirhls refon cpmygision ths srino agd spRuemcs ol FBQID M or

| ess, binds to hUN@"G B@(ﬁ):hh\éhttchalﬂvdfﬁﬁ@felgﬂn &nﬂpﬁ;\s@%ﬂ& %ﬁm{) Qfﬂﬁseq@hd@%ﬁl} }_0
ess I Nds tO nunman |

hurran PD- W t -9 Mor
wth a KDH)f be wg%ﬁﬁédgw and | x104 M or | ess. St andar d

assays to eval uat @)ihmV)mhmdwmg:babégﬁdntcymmfsmgheaﬂmbiahd)ﬁﬁqeaméﬁ\sanDPDL
| are known in th [ exanp tern blots
and’ R Ae. " Sui t abl BOZs b N R e Rhre BB Pl b S5 Bt

The bi ndi ng ki net BE@WﬁOQ’f’,,Orbl ndi.ng affinity) of the anti bodi es al so

can be assessed b}ﬁ) ShARARLH vARSRY S IO Risind e AinB alid seiliGle FREQY

Bi acore(r ), anal ysi
NO 8; and (b) a light chain variable region comprising the amino acid sequence of

SEQ ID NQO:18; or
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:9; and (b) a light chain variable region comprising the amino acid sequence of
SEQ 1D NO:19; or

25 (2) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:10; and (b} a light chain variable region comprising the amino acid sequence
of SEQ ID NO:20.
In another aspect, the invention provides antibodies that comprise the heavy chain

and light chain CDR1s, CDR2s and CDR3s of 3G10, 12A4, 10A5, 5F8, 10HI0, 1B12,

30 7HI, 11E6, 12B7, and 13G4, or combinations thereof. The amino acid sequences of the
Vu CDR1s of 3G10, 12A4, 10A35, 578, 10H10, 1B12, 7HI, 11E6, 12B7, and 13G4 are
shown in SEQ ID NOs:21, 22, 23, 24, 25, 26, 27, 28, 29, and 30, respectively. The amino
acid sequences of the Vi CDR2s 0f 3G 10, 12A4, 10AS, 5F§, 10H10, 1B12, 7HI, 11E6,
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Monocl onal _Anti bodi es. 3G10, 12A4, 10A5, 5F8, 101110, 1B12, 7E11,
11E6, 1287, and 1304. Preferred anti bodi es of- the invention are
t he human nonocl onal antibodi es 3Gl0O, 12A4, 10A5, 5F8, 10H10, 1B12,
7HL, 11E6, 12B7, and 1304, isolated and structurally 10 characterized
as described in Exanples 1 and 2. The VH am no acid sequences of

3GlO, 12A4éééf’%§c}\&%ﬁ%esg&lﬁ§9ﬁéﬁiﬁmZﬁ%z %Jsﬁﬁss %Wi%%ﬂ%&%"‘ are

showmn in S respéctively.
The V. ani mspabvaly Jégamine exd $auenes of thel‘m@DRm3GHFSZA4ﬂﬁfsﬁ1@8 1B12,

7141, 11561101%?0‘3?]312647&@1 13041507 Sand W aré Showk R siE@ 15%3341; 49125, 443.5 14,

15, 16 17, and 20, respectively. 15G ven t hat each of these
ant i bodi es 4@5&:{ "(?rﬁ%mtdéopfipﬁcnl"ely tﬂ@avﬂoéﬁ‘ﬂ saqpenses §fln MeSPR BrPfhe " ni xed

and mtsl_t ghedGid, Ezm ,Q04.% 594, m@mamm D, LﬂE6b12gdldﬁ&13m|da%Iﬂib\?1§18@1§Qt he

i nventi on. ndi an ed". ant | bodi es can

bo o5t o TRRGTSLAR h e has LSk ! S AR, e g Pod

Exanpl es ( esquenced=dif kHSAS CDREY 361 G244, 10E AF/HIKINJIBIR, Eial 1Es, BiBe, m xed

and mat che %%G\(' Fﬁ&%ﬁ@ﬁ@lﬁﬁ@%f}ﬁ@ﬁ%z&%@ 85, 6Y/'dk Vo a‘ﬁg%' ng 20 is
sirm I'ar

repl aced wi ructura eéquerice. eWi se,
pr ef er abl y rapegtivelie e raigo Mdﬁmﬁﬂq?aﬂﬁﬂlﬂ:w @RWIGNFE OplRiAfi 1945 558y epl aced

Wi th a @tryeiiy fioy7i9l, MEeA2BY ang ‘i’%’@aﬂQﬁmwn in SEQ%‘NUsdﬂl nl ¥3, 74 35 one

aspect, the invention provides an isol at.ed nonopcl onal antibo

anti gen bi A6H7Ag8pBh endN. resmestiudy. TSR regippy are delineated using (@)Kahatheavy
chai n vari gl (Ke8H, qgnAc@trmr(19@1)@q@ﬂceamm@telamfdnlﬁmm@ﬁnt@@&tqqﬁ@d 25

hna10n am B, 8RRl of eah o Kt et NP e SRR 1 5240 anr

amno acid s eq u:emﬂhzs edck off ke drtiboridslan tgndxo pPDAARS thitianitpenbin&Gks) I D

NGs: 11,,.12 1 e
ant i bodl)é SEP tyls mw dpn%'mlﬁéﬁli%%{rzera%?ga%mr{%onﬁ’g)ﬁ bﬂ%r ‘eferred
heavy and DD@EIandﬁ?ézRﬁ seoenbdsraad VioRlaR 1, ROIRGced CBBE sgquanciseavie “otivgeidn

variabl e regl fone@ P! sl difer b BodiSicth BREERENALm AL, HELD NO 1

and (b) a nvarla e region conprising e _am no

sequence ofacBEtibpdy ek PRtaing Vs Q]%BI GPR&&0¢ CERAM a\V&IQ%l %D%Qi“bn
conpri si g chiRe) B off6riathi-BBAY %fh@fﬂﬁ %m&&@ o Ble Mebrdion. ASIL pi)ldlﬁg of 9! ht
chain vari abl g regl on ¢ ITpI‘I@) g m .no aﬁ\ equenc %}E
NO: 12; Br (U BPR o 4B b (P e (95 BT PSS 1R85 o aci d
sequence OhbhoSEeAd ibtne Ninhles &)l HINAsaBlat@ddnalgtig)i mreimw)ahrhal vieQbRN
conprising the am DRS @R]s a) a heavy
chai n vari aB5P€°FdGi %lﬁ%ag%?ﬁ%?’ﬁge %f am n(%nda?%l‘l gnr‘f 8% %fa SEQ I D
NO 4; and pbjicudar Vizgénenchiaraplaveinvithlal stuotae)lysimioGpR seauwge(i)he anmno acid
Sequence OLikg,E-&, IvJRem éﬁlﬁ'segﬁences are mixed and matched, the CDR1, CDR2 and/or
25  CDR3 sequence from a particular Vi sequence preferably is replaced with a structurally
similar CDR sequence(s). It will be readily apparent to the ordinarily skilled artisan that
novel Vi and Vi sequences can be created by substituting one or more Vi and/or Vi,
CDR region sequences with structurally similar sequences from the CDR sequences
disclosed herein for monoclonal antibodies antibodies 3G10, 12A4, 10AS, 5F8, 10H10,
30 1B12, 7H1, 11E6, 12B7, and 13G4.
Accordingly, in another aspect, the invention provides an isolated monoclonal

antibody, or antigen binding portion thereof comprising:
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10(a) a heavy chain variable region conprising the amno acid
sequence of “SEGTH ™ NG5 "and (b) a light chain variable region
conprising the am no acid sequence of SEQ ID NO 15; or (a) a heavy
chain variabl e region conprising the.am no acid sequence of SEQ ID
NO 6; and (b) a light chain variable region conprising the am no acid

sequence of 15S 6, .Qr (a e . iLn. vari.abl e region
conprising the g‘%h%@%a@ Vfggollfern%%an @I{Hé@gﬁ%p P ?}fnogﬁgse lE)e)“cea | i ght
chai n var i atslecicd Bgm the soonpmiigtinggf SERILENONY, 3% 2 24201872 H 29, BEQ | D
NG 17; or s, (a) a heavy chain variable region conprising the am no
aci d sequence of SEQ ID 20NO 8; and (b) a light chain variable region
conpri sing the SRPhervachan weglapgien OPYNENO2ME0 agid sedegned heavy
chai n vagi alleBied 8&H MR gFRPRLSIBGr SEMAMDIN, RS BF 3589URNMPL10Es JFRQ | D
NG 9; and (5)(% a light chain variable region conprising thé amno acid
sequence of "SEQ I D NO 19; or 25(a) a heavy chain variable region
conpri sing the aykhevachath agaeaage CHRIFRpHDg ahleink0 acidigudndr) a | i ght

chai n vari abl e iQn conpri.sin 1N i equence of SEQ I D
N 20, o Refed B A SRR P DDA B P 43 R g s e
conprise th&;heavy chain and Iight chain CDR s, CDR2s and CDR3s of

3010, 1304, 10A%y .5 ,ﬁg#ﬂu@meéﬁ&?egﬁgéog%ﬂsiﬂg%'ﬁ%g?&t%%é’svg&g%ﬁg%f or

conbinations th am no-acl ences

3010, 12A4, seEgabirombg gropp pengisting B SEQ 1H0s:51 £6 53, $2, 53766, Wb, 180w ar e
shown in SEQ.ID NGs: 21, 22, 23, 24, 25, 26, 27, 28, 29, and 30,
respectively. The am no aci d sequences of the |lin CDR2s of 3010,
12A4, | 0AS5, 5|:8,(e)13s§561}aw§1b2? regappy CDR2 qogprisingag amingqefd §ogpenceyr e shown
in SEQ | D NekcBdirordhe gd3p cobdisting of SEREID Fs:6138, 6894, 63)4d, 64068, 69, and
respecti éel?/, The am no acid sequences of the VH CDR3s of 3010, 12Ad,
10A5, SR8, 1Mo, 1B12, 7111, 11E6, 12B7, and-1 3G4 are shown in SEQ
| D NOs: 41, 42, 4Baligdohaitbariakf regldh CIIES cod@risirared afsip aciésygemtd vel y. The

Tou170. 15 SRKFRGE e oyh Rt CRARAOR SR O A G ST B 6
53, 54, 55,856, 57, 58, 59, and 60, respectively. The ami no acid

sequences of _t Ng¥kin GRRR00RY s 30AQ1y URMDI0NSRrDE Rund B, 1812
7H1, 11E6, 12B7, and 1304 are shown in SEQ 1D NGs: 61, 62, 63, 64, 65

66, 67, 288, Inggrefegicd embpdimess the@ptibpé| PmPriskE ami no aci d sequences of the
Vk CDR3s of 301¢s)a b chakDARableIEon CDR1 comprising SEQ ID NO:21;

(b} a heavy chain variable region CDR2 comprising SEQ ID NO:31;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO:41;
(d) a light chain variable region CDR1 comprising SEQ ID NO:51;

25 (e) a light chain variable region CDR2 comprising SEQ ID NO:61; and
(f) a light chain variable region CDR3 comprising SEQ ID NO:71.

In another preferred embodiment the antibody comprises:

(a) a heavy chain variable region CDR1 comprising SEQ 1D NO:22;

(b) a heavy chain variable region CDR2 comprising SEQ ID NO:32;
30 (¢) a heavy chain variable region CDR3 comprising SEQ ID NO:42;

(d) a light chain variable region CDR1 comprising SEQ ID NO:52;

() a light chain variable region CDR2 comprising SEQ ID NO:62; and

(f) a light chain variable region CDR3 comprising SEQ ID NO:72.
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10101110, 1B12, -7H1; -11E6, 12B7, and 1304 are shown in SEQ I D NGs: 71,
72, 73, 74, 75, 76, 77, 78, 79, and 80, respectively. The CDR regi ons
are delineated using the Kabat system (Kabat, E. A, et at (1991)
Sequences of Proteins of Imunological Interest, Fifth Edition, U S.
Departnment of Health and Human Services, N H Publication No.

91-3242). Gyen. th . j €S can bind to PD-Li and
that anti genf-{lglfmr%d:'lr ﬁtéfe‘%%%g%’g‘%?‘?@?ﬁ% i}%éij ‘%(ralg{/lf%ded primarily by the
CDR1, CDR2, and GDRBearediionsrizbiemesionIEDRmMpEHBRIEQARINAEIR3 sequences

and Vk CDRL, CDRg, qy%a%gqgﬁm@%mgﬁsh{%@gggg NIk, mat ched”

(i.e., CDRs fromdi ferent antjbodi es can be, and match,

al t hough each anfd pbuayy faigreareslsregion GPRjsorpiing SEQRD NOsd CDR3 and a
Vk CDR1, £DR2, amamint@riw&agi&l@mﬂa%nﬁnﬁﬁgjﬁ%@mmhndi ng nol ecul es
of the invention, P&hlf‘l bi ndi o] of such."'m Dg\gg :Fa%ihed"

anti bodi es can b&#t &*H‘“Jéﬁ‘%‘?ge P %DH’Q”S&'*E%{E@ &+iebtd above and
in the Exanpl es (fiea light chidh vGfAbdle r&iac@IRS canpdisygiSEYD.IDMeTer abl y, when
Vii CDR sequenc ar ) xed,.a mat ched, the CDR1, CDR2 and/or CDR3
sequence fr(L)f'}laggﬁﬁé?rf’%e[ﬁ351$DW?19éheec?ﬂtgbr?cyedc’fngn”resefpI aced with a

structural |y si nd) aheaGDRais egritblecegie)CDRIickispiise SEQRR NOZE; CDR sequences

are, mixod and Mg edy b BBl AR AR Rl OGBRR seuence [ om 3

particul ar Vk sequence prefer y I's replaced™w th a strfucturally
simlar CDR sequéhebsey)chaipvangpleiregips GRRGapmpising SEREANGH: t he
ordinarily skill gfla g bragRafidbilre AQVEDR Mdnphdhe EQIOUBELES Ccan be
created by substituti ngné_one_ag mpre VI / and/or_ VL C%IT regi on
sequences wit h s {tighffhainvgriaderpgion Cllrmpting SERIMNGEH MR sequences
di scl osed her ei n(ff Ofghtaeia © kbR re gttt GDRBAbASristg SEQ o NEs743010, 12A4,
10A5, 5F 01110, 301R12, 711 11E6, 12B7. and 1304.
Accor di nggf y,llnia'f‘l‘)%?ﬁ%rf %er%e g’%%%?n}tffeﬁgtﬁ’lo%cé’ﬁﬂ%ﬁ provi des an i sol at ed
nmonocl onal ant i b@dlyheawrchaintvirgela ragiandlDR) cpoprising SEQ 2 NEGE3; conpr i si ng:
(a) a heavy chai i 1o Qi HORIR i Sl .no acid

Q») ¥ ?%}%at?nhﬁ vgr?agie%klo G SE)H? S%% ﬁ:ﬁg‘

sequence sel ecte 1€ group consisting ¢ 21, 22, 23,
24, 25, 26, 27, (Baheay cheipgarBbie rggipn PRIeappristr PR N ANA:4bl e regi on

CDR2 conpri sing afa %gﬁtaﬁm%ﬁme%@@m o%ﬁlgﬂiﬁcgts@@h ibr@si;he group
consisting of SEQ ID NOs: 31, 32, 33, 34, 35, 36, 37, 38, 39, and 40;
(c) a hedly chai ) ¥istf fBieaiabliresion’is: CORIESERIDAIPCHPMb aci d
sequence sel ect eq) 4 lightdhaih R&iagk G4gonCDRII cBipBHg CGEQIEQA: . NCs: 41, 42,
43, 44, 45, 46, 47, 48,. 49, .and .50;.10(d) a |light chain variable
regi on CDRL B8WHET %rf%@édaeﬁl%%dﬁ?’ﬁ’gthgé{’t&’og‘(e‘ﬁ%ngrﬁsé’% sel ected fromthe group
consi sting of SEQ 4 DRaN@haib Ysriable regh®, CIBA coByising SRQ I NOBB; 59, and 60;
(e) a light chai I p o Qb SRR 2 kSlg 3.no aci d
sequence sel ect eg’) ?%Wh‘g Vérfagfﬁg&éoonm st&?n S(;l g%éﬁ%ﬁﬁ@ 61, 62, 63,
64, 65, B, 67, 6GBzhwwy chain dar@@lﬁ@ggia@@m comprising SEQ ID NO:46;

(d) a light chain variable region CDR comprising SEQ ID NQ:56;

(c) a light chain variable region CDR2 comprising SEQ ID NO:66; and

() a light chain variable region CDR3 comprising SEQ ID N(:76.

In another preferred embodiment the antibody comprises:
30 (a) a heavy chain variable region CDR1 comprising SEQ ID NO:27;

(b) a heavy chain variable regidn CDR2 comprising SEQ 1D NO:37;

(c) a heavy chain variablcj region CDR3 comprising SEQ ID NO:47;

(d) a light chain variable region CDR1 comprising SEQ ID NO:57;
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(f) a light chain variable regionr COR3 conprising an am no acid
sequence selected fromthe group consisting of SEQ ID NGs: 71, 72, 73,

74, 75, 76, 77, 78, 79, and 80; wherei n the anti body
specifically binds PD-L1, preferably human PD-Li. 20 In a preferred
enbodi ment, the antibody conprises: . (a) a heavy chain variable

regi on CDR2CDRl corrmé)lasllgmghgngﬁnhiﬁk REbREDRE Ehnp mHgB@BQ'lmb@h 67 oM@l | ag: e

regi on co vy _chain variabl e

regi on CDR3 coggﬁF@F‘ﬂgh%E%'i‘%r&%?@R’}%&%"PHﬁ% é?%% vari abl e

regi on CDRlhcooperipsifungd ShQdinent\ka 2nthodP&dng)isa: | i ght chain variabl e
region CDR2 co Ly | In variable
regi on CDR3 coggalbl Z‘Hr%’g @E%a{ %“’H% %%Dlﬁl%m&fn "%edréﬁr g%%ed enbodi nent
the antiBody conipritgey chain variable region (B2 ewmipesingSEEHBINO:¥&r i abl e regi on
CDR1 corrprl sing (o?%@ea{vpcm\%gablel\rlec%lon CDR3 con&»@?mgﬁsea o.gq1ai n vari abl e

regi on CDR2 conpri sin %{ chaln vari abl e
regi on CDR3 co@@)laéﬁwllﬁEG"wamﬁbR( WP&SW%@QI NaP#H vari abl e

regi on CDRL cowmlasxgmghﬁE@nm&Qbﬁ@mRi&h sihd SHY Iooli@is ) ai@r i abl e

reston o comL sl SQAD NS At T gl bap el ver el e
the ant ilbod;n anahgp bieSetred emiodiment tﬁmﬁbodgzmrlpnsasar [ abl e regi on CDR1
com 1M S0 Ry Tk ARG SR B ot on 2
COR3 conpri si ng (@E@eﬂv@cm vifable region CDR2 comprising SEQ ID NO:39;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO:49;
(d) a light chain variable region CDR1 comprising SEQ ID NO:59;
15 (e) a light chain variable region CDR2 comprising SEQ ID NO:69; and
(f) a light chain variable region CDR3 comprising SEQ ID NO;79,
In another preferred embodiment the antibody comprises: '
(a) a heavy chain variable region CDR1 comprising SEQ ID NO:30;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO:40;
20 (¢) a heavy chain variable region CDR3 comprising SEQ ID NO:50;
(d) a light chain variable region CDR1 comprising SEQ ID NO:60;
{e) a light chain variable region CDR2 comprising SEQ ID NO:70; and
() a light chain variable region CDR3 comprising SEQ ID NO:80.
It is well known in the art that the CDR3 domain, independently from the CDRI
25  and/or CDR2 domain(s), alone can determine the binding specificity of an antibody for a
cognate antigen and that multiple antibodies can predictably be generated having the
same binding specificity based on a common CDR3 sequence. See, for example, Klimka
et al., British J. of Cancer 83(2):252-260 (2000) (describing the production of a
humanized anti-CD30 antibody using only the heavy chain variable demain CDR3 of
30  murine anti-CD30 antibody Ki-4); Beiboer et al, J. Mol. Biol. 296:833-84% (2000)
(describing recombinant epithelial glycoprotein-2 (EGP-2) antibodies using only the
heavy chain CDR3 sequence of the parental murine MOC-31 anti-EGP-2 antibody);
Rader er al., Proc. Nafl. Acad. Sci, US.A. 35:8910-8915 (1998) (describing a panel of
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5(d) a light chain variable region CDRL conprising SEQ ID NO53;

(e) a light chain variable region CDR2 conprising SEQ I D NO 63; and
(f) alight chain variable region CDR3 conprising SEQ ID NO 73. In
anot her preferred enbodi ment the anti body conpri ses: (a) a
heavy chain variable region CDRL corrpri si ng ‘'SEQ I D NO 24; 10(b) a

heavy chai n_varj apl e regjon CDR,\% onpri Si SEQ.1.D a heav
chai n var i aBieaned Wdﬂt@%‘%‘m% ?‘gqsr’llé‘“gsE aROlgh . ?H)Varé?bf %PF chai%
vari atl;: e I egbdih @ERihurﬁﬁ rpti-inSegtify crpb-ehtibbayNcD9 wnée)n dctl mghber @htdbdy

vari abl e reg i on

(Taht chal n S S BRE R IR IR R g s sbingine fisiite °

anot her pr etgoped tmwﬂ:m&:ht menitg dritibodyntithedithjties onjigh sebighef aan ahehmesuy
chain varl a oD 4 r D ) chain
vari able’r eglg’l@nn W npr f‘g‘?gg‘félzg%ﬁbﬁ%g-ﬁslm@% 9&@5(1&1@@%}@&

vari abl e rete @@R@DRBNEW?Ssthwgossﬂ@lﬁ@mtﬂ@meéP)aﬂagqul '1311%1%1: Barbas
variabl e region p(IRir, t‘PCHEQJ? | % %S§E§a isﬁ}) ﬁ@ﬁ@%?@ﬁ@nbﬁg'tﬁe@&&mﬁé@f n

vari abl e regﬁ;on CDR2 nprising NG 65 % ht chai n

variable re a@hcem@D%ﬁWP@P%af @E@ﬁahﬁ 01755 40» ﬁnda b%%eafgalrﬁt SPB#Y ed
enmbodi nent E]B&ntamlﬂ:b QftY tiEHER omﬁ of an anti-tetanius toxdid FalthS@RV¥pl &N the

et a0\ o1 SR bRk e e 8 G e ey Sl

chai n vari abhding egtificityCDR8 Ditsrbri 8i,ny IBEGL. DLSNTBRB49 (1996) (describing
grafting studies wherein transfer of only the heavy chain CDR3 of a parent polyspecific

Fab LNA3 to a heavy chain of a monospecific IgG tetanus toxoid-binding Fab p313
antibody was sufficient to retain binding specificity of the parent Fab). Each of these
15  references is hereby incorporated by reference in its entxrety
Accordmgly, within certain aspects, the present invention provides monoclonal
antibodies comprising one or more heavy and/or light chain CDR3 domain from a non-
human antibody, such as a mouse or rat antibody, wherein the monoclonal antibody is
capable of specifically binding to PD-L1. Within some embodiments, such inventive
20  antibodies comprising one or more heavy and/or lighi chain CDR3 domain from a non-
human antibody (a) are capable of competing for binding with; (b) retain the functional
characteristics; (¢) bind to the same epitope; and/or (d) have a similar binding affinity as
the corresponding parental non-human antibody.
Within other aspects, the present invention provides monoclonal antibodies
25  comprising one or more heavy and/or light chain CDR3 domain from a first human
antibody, such as, for example, ahuman antibody obtained from a non-hurhan
animal, wherein the first human aatibody is capable of specifically binding to PD-L.1 and
wherein the CDR3 domain from the first human antibody replaces a CDR3 domain in
a human antibody that is lacking binding specificity for PD-L1to generate a second
30“ human antibody that is capable of specifically binding to PD-L1. Within some
embodiments, antibodies of the instant disclosure comprising one or more heavy and/or

light chain CDR3 domain from the first human antibody (a) are capable of competing for
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(d) a light chain variable. region CORL conprising SEQ ID NO 56;

'(e) aTight chain variable region COR2 conprising SEQ ID NO 66; and W
a light chain variable region CDR3 conprising SEQ ID NO 76. In

anot her preferred enbodi nent the anti body conprises: 30(a) a heavy
chain variable region CORL conprisi ng- SEQ | D NO 27, (b) a heavy chain

variabl e regi ( VY, hai n

vari abl e regi gﬂm%}l @Mlﬁ B %C@E% F%“K‘lrg ﬁ’ © b(ci:]gd 9 thF %‘rh © %ﬁ’ aﬁd'(nr
vari abl e regi %llmxmu@rmrdnnguaﬁgﬂm@q rrpping parental first hl(ﬂléi)1 agtibbdyght
chain variable region COR2 conprising SEQ ID NO:67; and (f) a
light chain v r|aJ TRCI SiT SEQIDNO?? | n anot her
preferred enbod - rE— A ‘ 5 (a) a heavy

chain variabl e rede Gﬁntalﬁ:mbodﬁlmﬂpj’an&hﬁt@dﬁﬁ@d 15)1eﬂﬁkﬁ ‘cRBprisEs(dikavy chk&xavy
chai n vari abl

eavy chai b variEBIER B Qsag%g%%ﬁ%rh?g s g pglors | Cyne
chai n vari abl 8ght etgironridBRagiadTepyd witivglaQRMID!iNG ci58; imfre)ogiobhlingdete. chai n
variabl e region Claexa AP i §15r&gne§'1:39b!)c!:i}nm t@nvem Browdes an 1sola83d( f) a

i ght chain variable region rising

anot her pr ef ePPEYLO %G@P%thﬁ?f@erh\”f?wméé‘}?ﬁpf s@uprisingy he&%&‘ﬂy
chain vari abl CutaBig ie@lon BRs dhe HONMRY 61k AGivedFtanl Dhubiah 99:1-16 Bdne AviRRAMYe

chai n vari e 0 SE heavy chain
vari abl e r§ Wrb?%ﬁ% Ecﬁgﬁ’ﬂ"@f%i@@ ﬁﬂh qeh’gc ?r%l)oglg‘e %ﬁ’f’"‘?ﬂ%ﬁ n
variabl e regi piviGRi isolewpmbsiclogh mdyl;brlaﬁ@nt@a; b;ﬁcﬁx(@:)onan khieghf, chain
variabl e regi Q&pﬁgﬁg ﬁe?t@gchiug Iva{]rgb@rEe%oln%a{\D the px‘oduct of or derived from a human

Vi 1-69 gene, wherein the antibody specifically binds PD-L1. In another preferred

embodiment, the invention provides an isolated monoclonal antibedy, or an antigen-

15 binding portion thereof, comprising a heavy chain variable region that is the product of or
derived from a human Vy 1-3 gene, wherein the antibody specificaily binds PD-L1. In
another preferred embodiment, the invention provides an isolated monoclonal antibody,
or an antigen-binding portion thereof, comprising a heavy chain variable region that is the
product of or derived from a human Vy 3-9 gene, wherein the antibody specifically binds

20 PD-L1. In yet another preferred embodiment, the invention provides an isolated
monoclonal antibody, or an antigen-binding portion thereof, comprising a light chain
variable region that is the product of or derived from & human Vi L6 gene, wherein the
antibody specifically binds PD-L1. In yet another preferred embodiment, the invention
provides an isolated monoclonal antibody, or an antigen-binding portion thereof,

25  comprising a light chain variable region that is the product of or derived from a human
Vi L15 gene, wherein the antibody specifically binds PD-L1. In yet another preferred
embodiment, the invention provides an isolated monoclonal antibody, or an antigen-
binding portion thereof, comprising a light chain variable region that is the product of or
derived from a human Vi A27 gene, wherein the antibody specifically binds PD-L1. Tn

30 yet another preferred embodiment, the invention provides an isolated monoclonal
anttbody, or an antigen-binding portion thereof, comprising a light chain variable region

that is the product of or derived from a human Vi L18 gene, wherein the antibody



(f) a light chain variable region CDR3 conprising .SEQ ID NO:797tn
anot her preferred enbodi ment the anti body conprises: (a) a
heavy chain variable region CDR1L conprising SEQ I D NO: 30;° (b) a
heavy chain variabl e region CDR2 conprising SEQ I D NO:40; 20(c) a
heavy chain variable region CDR3 conprising SEQ ID NO:50; (d) a light
chain variable region CDRL conprising SEQ ID NO:60; (e) a light chain
vari abl e r egpecificdDpRRAdCPIDALAT Bil yniginShe@pileBrrNOe O dingmiglth¢ nyensiod prghides eai n

Uhe. art t hat PR TR RETRE S, Bbailehiol Sy e, oo wnfAAUE | 0
CDR2 domai n(s), (&l oneontaisesddeay rhame'amatb@ rmlwdhafugﬂsape@mtwéortdyrt@ﬂ an

anti body fog.a ,¢0QnAY lgﬁtll@efb &@Cb éeH@(thIEHEﬁdo@és%ae%‘ido%@be%en@én
predi ctably bfcggenera havi nog IOé saire bindi ng specificity based on
r

a conmon SCDRE fosi@ e 2 NQgdll, } Wﬁséesp?e“?’%k)a et- al., British J.
of Cancer 83(2) (8)52 Ehbdriked QUAN: cRALRAADIENE thiles thY Qedet df BNdeBieda

humani zed anti - S only the h a chai n, vari abl e

domai n CDR3 BIFlﬂ ‘ff‘%i‘?gﬁ‘@? 'égg@ ﬁ%"i” %7“““%%?“1058@?6“‘@? al, J.

Mol . Dial. %fm:ﬁrmmﬂoaw (miemaandjloa,gespmwja; agnt epithelial

gl ycoprotein-2 ((5 tll E‘m Sto era%[fgf lyué@%gr}ﬁavy chai n CDR3
are

sequence of the rine - anti body); Rader et
al., Prag. Nail Aﬁtﬁadnplsdqnahnbﬁdymawgﬁvﬁemmxagl&1(139@8)?14 L@escrl bing a
panel of = NiRRiERS:a010 AR drihibdde3a AL VDRANE S r Y5 1 6 ofh VioEHY

arc' Ilght aln‘vari a In of a muri.ne ant|-|n egrln

av133 anti bayecivB0PAM S 3 FlleandH 2B mycmample pisaytibednisving ¥s and Vi
di stinct Segpﬁpﬁ?M@Lﬁerewa&w%m@@”Bkdﬁlp%@f&ﬁlﬁ@@ilﬂzlsﬁav(mcﬁ WiaRdizpg the

sane epitope as the parent nurjn th affinities as high or
PRI AL MO AT AR AT U
Soc. 1161521 6skibadhthavied 99 49d ‘(}@hfszgm&nmgh Ltﬁatesﬁdamemommmrexmpwl des

the nost sigpifigcant, con i Of - bi ndi n rbas et at,
o Nt S aneaL RN g8 Vs 83 A VSR R A
grafting of chealkyf atfmnhod@m&lgs\aqewﬁ esVioF-9 al‘rnir‘éseLIISabsvet(t&:W,is 136%- 40,

and Sl -32) agai an
anti-tetangs to%ﬁlé&%q%& Elere Qﬁﬂtﬂé |'ac Iﬁsgh% hggg?{aé}t%ﬂghﬂreg%f chai n
CDR3 and defwetistthanrpivgt qfh@rt‘dferwedf(ypﬁ@m@ @r@e@f@ﬁ&eqwﬁﬁlém wiiapp ndi ng
speci fi Gigt Y }egioRdWH e bty 8 obthineddromMIAG] thdtuéss hdBan/dtni(nd 996)

(describing, graftln studi es wherein transfer of only the heavy chain
CDR3 of a péﬁ‘%‘m’g'ﬁm 19 SpRSS FUFlLsyRigs ip ‘%“%Zl%%wsﬁ?ﬁ‘afnﬁu%ﬁarg 18
nonospeci f i Gund@Guineicabbslid dexs wath e aldlgagoﬂﬁaheqoaﬂsBreamIgi Analyn was

sufficient to ret in bin cificit f th t Fa Each of
t hese 15r ef é’?r%‘f?(?%l ‘1115 g?{&?hﬁ& qssﬁgﬁﬁiﬂp?%?h [E) ef}%llggl fergeemslt n“?% raan
entirety. antibodaboisdirgrodypct of phidarhed frbla’l’ ahwasp eetdine ltrrlnmnpm@sant

[ nventl provi de I o e heavy
and/ or I1 ghfeq nge n%ﬁﬁ%‘% Sucm’ﬁom ahﬁ%ﬂ‘ﬁﬁﬁr?gé\éczdnﬁ&bg%%f@l ﬂ%as a
nmouse or ratinﬂézmﬂ th hdpmingiaeid esareneds of e st e lmathqgl!f@H}ylSﬁ%dsé‘a‘ﬁﬁél e of
speci fical | yRi)Rgi Jaaniin@ nEQJdegIobuN bdaiidheSBATEs &dm@ﬁl.l SBRIBCE (7S Eiehtest %

i nventive 20 antlb dies co an|

chai n CDRG SO PF SHRSRomBpRIMER “&H'?‘i%oﬁ?‘“t‘%ﬁaﬂﬁ?f’gy tdagfmepr%#
conpeting fef obfdaﬂv@ﬂg‘row’hlpam(mh) hunesh @ermiitdignnfuogléiubmnshuence may
characteri sti i 4.0 [.or )ehave a
simlar i na‘i’“ﬁg" ﬁél?ﬁ; i {}gerenc?sﬁ%comg%gg?@g mﬂﬁlb S&lrggl %)dklétﬁof% hunan
anti body. Wetdvpl, oithely-espsessyatic mtapmés»emtenmqwlequm’mmppmw des
monoct onal - GRllAARaA5h. AR bkt RParBbodf BnAR WY ANSHET T Ot

chain CDR3 domain froma fir’s o
identical in amino acids sequence to an amino acid sequence encoded by a human
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anti hody, such as, for exanple, a human anti body obtained froma
non- human ani mal, wherein-the-first human_.anti body.is capabl e of.
specifically blndlng to PD-L1 and wherein the CDR3 donmain fromthe
first human anti body replaces a CDR3 domain in a human anti body that
i s lacking binding specificity for PD-Li to generate a second 30
human anti body that is capable of spéCifiCaIIy binding to PD-Li.
Wthin sone e%ﬁ%e%ﬁh&glo@ﬂﬁ'g@%@@on&ins t'ugﬁo APleahles ﬂhﬁ&énﬁﬁqﬂe%uman

corrprl Si ng one % g eavy and/ or al n domalrn fromthe
first human aftiPpEayLems) uaﬁféwl&fﬁﬁarawdéq thwﬁlﬁ@leuuﬁamf%iobulmawmowdw t h:
(b) retain thaeqﬁanmbf@mkpeabsqé gghemm%&m@iﬁe seﬁ&hcek)l Mlcebt@in b6y, SiaiRn

epi t ope; and/ or.

cor r espondi ng®BR ré’rﬁaés ?eﬂerag? ljlﬁ]u%iﬁenéh ‘fdsb%%%%? Vﬁﬁg&ﬁ’b%g?‘g"ééqgﬁw ig gmino

Par ti cul ar 5Gem sepen@eqientiesacid eqeereteadodeddyiiegemiing rmmxangldmhn pody of
the invention C

par t1 cul ar gor oL R ke Ry SR Pl bR el L,

chai n vari abl &qveagsi wh dtsylamoancmﬂim kﬁﬁh@ﬂo agédﬁﬂ‘elems frpm ke dmhlalamd

i mmunogl obul i Rq@@Rfncoded by thd Wik ¥ RleSmmb e RbNMGER! TEdnaabad ment,
t he invention provides an isolatéd nonocl onal antibody, or an

ant i gen- bi ndi ABPHFFEEEAM Kumat wEbody e gisnlei neghose thy §r WeramYyehidb| e
region thao is 2§49 apiddte bifRfendIfrodhd 8D 1dQE uanch Bi¥Bdd Wikhd ydBligene,
wherei n the 10ant IH%?@’H%( %ﬁem fically binds PD-Li. In another preferred
enbodi ment, t K& 1 81°provi des an i-sol ated nonocl onal anti body,

or an antigen-blndlng portion thereof, conprising a heavy chain

vari abl e regi gBnbibahs Agibbdig Product of or derived froma human Vn

1- 69 gene, wherern the antibody specifically binds PD-Li. In another
preferred embodi nmdhiet another smbpgdifenton apiogdi of d inyantion spmirises hsttiaed onal

ant i body, or aght&ﬁmlv@em}e rdeidpb Ohpiginpaihé R s'éti'lﬁﬁcﬁ@lﬂlat ambh@um@ﬂ&
heavy chai.n vari a

riv f rom a
e v 153" B e Ren e gt R iy g A L
anot her pr ef eamibmﬂma ndtedrdtherdaairgd fulvgonahprartticoof tigraot-Phd aam:oldsmd)faheed
nonocl onal anhk&ggry, or an antigen-binding portion thereof,
conprising a heavy chain variable region that is the product of or
derived from a hufarexyrpla s inyepiion prohidesein isolatee mamriciobd dytibofie et dhfigsal | vy
bi nds 20 PD- medl}l{boﬁﬂl tRRBE BREprBh ST R lRlaik VRAG FBRG and 16ent GUENTT ON

provi des an i so]
variable region, wherein:

(a) the heavy chain variable region comprises an amino acid sequence that
is at least 80% homologous fo an amino acid sequence selected from the group consisting
of SEQIDNOs:1,2,3,4,5,6,7,8, 9, and 10;
(b) the light chain variable region comprises an amino acid sequence that
25 isatleast 80% homologous to an amino acid sequence selected from the group consisting
of SEQ ID NOs:11, 12, 13, 14, 15, 16, 17, 18, 19, and 20;
(c) the antibody binds to human PD-L1 with a Kp of 1x107 M or less;
(d) the antibody increases T-cell proliferation in a mixed lymphocyte
reaction (MILR) assay;
30 (e) the antibody increases interferon-y production in an MLR assay;
() the antibody increases IL-2 secretion in an MLR assay,

(2) the antibody stimulates antibody responses; and
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nonocl onal antibody, or an antigen-binding portion thereof,

conprising a l'ight chain variable region that is the product of or
derived froma human Vic L6 gene, wherein the antibody specifically
binds PD-Li. In yet another preferred enbodi nent, the invention
provi des an isol ated nonocl onal antibody, or an. antigen-bi ndi ng
portion thereof, 25conprising a |ight chain variabl'e region that is
t he product of ai) relersestbdeffctt@AT sgliptomBeldin Tkl gféner celih@ridirn t he

ant i body spgn nﬁccghl y binds PD-Li. In yet another preferred
enbodi nment , Eiﬁe iRvent i on provi des an i-sol ated nonocl onal anti body,

or an anti gen- bilmothergmpodimentmthe Hermddh V. eromp adidenepnes iy brt 85841830,
vari abl e re%@?ﬁ%wﬁ,,lgg%gbﬁ;ﬂo% gus@c{m@%q&ie‘gses\g&%rﬁl aed%aAMmsayVK A27

gene, wherein e ant specl |ca Li. In 30 yet

anot her pr ebayingda aeqirﬁwngmg high . ﬁv?é’rﬁ qr@reaten Soneles tathe Vs atdafied
monocl onal  ARLhRPHE sednc@l kA0 BER; bih BEbBIENR®Y hiu@BerbeE 89 ite-

conprising a light _chain variable r is the of or
derived f roﬁ‘feﬁtegﬁr% R tidg“‘tﬁ%gﬁ@m)\ﬂ%%‘fcgf%c{&ﬂépleﬁﬁlﬁ %mg%gi?i'él fically
bi nds PD- Li NOk:25, yeetzmmotmafd 3psielieeed Bgteain yi th emedfttecl altehaﬂ ahtlh\d&jnﬁat on

provi des an_i sol no cl.on nti bod ti |ng portion
t her eof , @F@Fﬁﬁ'f‘ﬁt@‘g‘?ﬁ fons PR N 03%}'3& usépgh avy chain

vari abl e()regmctmnallashyslds::ctxhﬂhpmxoduct of or derived from a human VH

ot forin in olbrd ReRf by AT §aniiS 00 Rl Gunp sl ences

(b) conpri sesivalentitetie perprat lﬁeﬂyé’erta'B?néh%@g isesencpia {The Eer‘tehfédf’m“@d uct of or

derived fr ofandech UiTaRo Msudnbbs islalhetidRF tHe furkided o Hi8&HBcA hﬁbs fneosles the
amno acid sequences set forth in 1070(Snd 108,

Fespect | vel B SO (-0, % oriosy =BG AFFU AP (OB A RIS e £
preferahby hkngntRieduht thellivbereR gapylasd of lefgth @ﬂmhtg@pjyvhtcaneaagow and VK

of VIl 1-18. and VK L6,. respectivel i S of antibodies
navi ng VH aHEPGR e Gt R Bl o me A b e
71-11, and dd3ternmtiox afyptcent gentiynbetveen b@dsyqthm$wgb&/¢dc@mdlsh¢h(umlﬁg VH 1-3
and VK L15, i BArR! f es having VH
and VK of W&%ﬁ&%@:ﬁl%@h{(}wégé%&gmtI v]é in%(fi}r‘e gég&%lEG and 11E6a.
An exanpl e of affhdBereant idesgENpevaR Y2V 2cihiFangRCes Fampeidgierglingdh Hsingk L | 5,
respect iyel e a1E§m11[Q'a@@ MbBs %Wi@eﬂt’or%ﬂt @g}ﬂ bosly, m\mvrc@swwﬁ,eﬁi VK of

VH 1-3 and VI vﬁectl Veﬁﬁf exanpl e of an anti body
havi ng Vii %fﬁaeevmwefpo d guethe AHGHreram (VPrgiop &Lh P%a a PANIIZ20 pigight

As used her ghifue rm&u@me@mmmsiymms g@@Snahtseaw T@&dditiog e feheaitn
vari abl e I‘e%l ons, t hat

o Pour ar A bk oL PPt o dsfminG it i Neiep g
ant i body ar @uadsh ai Metl Blol. dBME-45§ SHO20)) ¢lmaithnuwizish les heen ingeporhtediato the

| TTUN0glLODULLP LIRS 1Ry s%ﬁ%a;aﬁkagggwﬂae LHOLG! B, amﬁareatﬂffqem c

nmouse Ccarryrng I MTuno nes w
i nterest orB@@ﬂﬂ@éﬁlmﬁ‘gﬂ@fﬁiﬂ%mWﬁé@ﬂf’(ﬂﬁﬁwlﬁht@éh@14 |1E>r18r3y6mr§plllchyed

on phage V\A&t}nétﬁl@e@ﬂtdfg’%g afs,big.erest. A human antibody that is "the
product of" or "deriyv i i

froni’ a human gerpline i nogl obul j n 25
sequence can be EFéTH‘E“H"f‘SfaB‘ETSQ? p%‘iﬁeé‘hseBSP”% F 8" ﬁsﬁnttrélf?%if’%‘% %g%‘ler*&f
sequence of usfelil& a1t segdncd) eherforen 4 shcheaghing® patdic datstasps enfesamblehuman
germin ins an | n
| m‘runogl% B ufden %gre%% seqteneit gu&l% a?ﬁ%géscggyé J&%&‘éﬁ%.@% igbt&@r PIOSIAN | oy
i dentity) t@emsme?-@b@fwéhdﬁﬂ ofal. KW@O)HuWnBIah.ﬁ_lib@ayO RLASThmeteia n¢aichesdy
that is "the,Re ggrbg,afq%h AL Yol LM = 2 RRlalch L 3% BTRbino
gernl i ne i nmruno I N sequence 3/ contai n-ani no”aci
di f f er encesaciéseausngsa hedoipgsusth e getivadsi lﬁ@ecg@mfébm@ven@m Tp obtaift egpped
exanpl e, naturally-occurring somatic nutations or intentional
i ntroduction of site-directed nut at_i on. However, a sel ected human
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5 acid sequence to.the.am.no acid sequence encoded by the gennline
“hnmunogl obul in gene. In certain enbodi nents, a human anti body derived
froma particular human germine sequence will display no nore than
10 amno acid differences fromthe am no acid sequence encoded by the
human germ i ne innunoglobulin gene. “In certain other enbodi nents, the

human anti bOQM Mis B §c81 }%M%oﬁg rgg%sg(}%}lrﬁ l?% 31%an gé/ﬁﬁlzgcpa escrebeg nan 4,

103, 2, or no aci € am no acid seque fce
encoded by tH@S@élremfbﬂ@%ﬁfm’mglbldbﬂﬁﬂ2l§(1@)e33é9-34%nﬁfhegmglnﬂ\ﬁm&5mdes

In yet anot hey, &@Qﬂgﬁﬁ@%mg%e%fahlpﬁ%ﬂeﬁ oﬂﬂgrekﬂwﬂatpl‘c%ﬁnﬁ ?Jg) rises

heavy and |i ght ain_variable regi'ons conprisipg amno acid
sequences thg{‘]a é‘r%g AP0 G4 fegsddn geeraag ’dlhaé'fhcg%equences of the
preferred antibodies descrlbed herei n, and wherein the antibodies

retain the degivafls &Hﬂé&ds%ﬁﬁgeﬁfo%ﬂ&&&ﬁ €s of the anti-PD-Li antibodies
of the invention. For exa‘r;g) e Irnvention provides an isol ated
monocl onal ant i bdagertatemkpdimenis an antibody pfih intentinsropmpises mksewthain :

conpri sing av%@l\é)‘egibh@brﬂpﬂéﬁa%t@meCEI%n@@Dﬁﬁ‘%q@enl:ésgm £REHInS A8l ab! e
region, wherein heavy chain varldb l e region

conpri ses an “'éfﬁ‘ AenRsising COBY “Ei FFQBT" peguegpes) WisEin Qo 95 HEFBTBFdUS to

an am no aci ¢pReaeescoiRlietheiticl koMb hdiEseglicMidPoaNmitsd fréxgraal SEQhI D
NGCs: 1, 2 I ght

chai ' variBbrdtelt S dsseidee Rodnad ot dt Bt ikl st & o

| east 80% honBB'bygddl)i @ camserastivamodifiéations égrefae vhetebnbeaibad@metaine
group consi st, venfion 185 19, and
2. Q) AR B S b ppdPimdifion 1 0o

| x10-7 M or |Asepsdingly, the invention PrO(deS ap firelatghmptpoldyal pribpéa geatifen bisHing
proliferati opodish tﬁeréﬂf)%%ﬁt%nlléﬁ{g%h@wtcﬁ‘au{ RAd r@ﬂor(M151 15,243 C% ¢the

ant i body |ncreases i nterferaon- roduction in an assa t he
ant i body ¥nc F@g‘éé"sq”?’fesﬁng%E%héPflatfhvailql?leé?ﬁ'%ﬂ“ﬁssg‘&p})?(l ?D%é“ 3body
stinmul at es améquhﬁ&ywﬁeees;ponses and (h) reverses the effect of

T reqgul atory cell ect or | s and /or, dendritic cells.
In other enbodi mé %ttgeq’e?‘ﬁ’é %"%E‘F E?F‘OQ/EBE#EHEF“%FC‘PH‘%??&El‘b*f%‘%%acﬂay be
85% 90% 95%qu8bseletidd/ o Bozamp S8%sting phinOGOIE stqueicheofSEQUP MNOsg1, s et

forth above. 4@,‘%3,6‘4'1:[ 45?96?¥7, 48, 49, and 50, and conservative modifications thereof;

20 (b) the light chain variable region CDR3 sequence comprises an amino acid

sequence selected from the group consisting of amino acid sequence of SEQ ID NOs:71,
72,73, 74,75, 76, 77, 78, 79, and 80, and conservative modifications thereof:
(c) the antibody binds to human PD-L1 with a Kp of 1x107 M or less;
(d) the antibody increases T-cell proliferation in a mixed lymphocyte reaction
25 (MLR) assay;
(e) the antibody increases intexferon-y production in an MLR assay;
(f) the antibody increases IL-2 secretion in an MLR assay
{g) the antibody stimulates antibody responses; and
{(h) reverses the effect of T regulatory cells on T cell effector cells and /or
30  dendritic cells.
In a preferred embodiment, the heavy chain variable region CDR2 sequence

commprises an amino acid sequence selected from the group consisting of amino acid
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5 having VIl and_ VL regions having hi gh80% or greater) honol-egy-to

the V and VL regions of the sequences set forth above, can be
obt ai ned by nutagenesis (e.g., site-directed or PCR-nedi ated

mut agenesi s) of nucleic acid nol ecul es encodi ng. SEO | D NGs: 25, 26,
27, 28, 29, and 30, followed by testing of the encoded altered

anti body for retained function (i.e., the functions set forth in (c)

t hrough (h) s@iaau@s)oflsgqmgmgl mfsgrmal 3908 k7,3830YHd dGSAd doReelalier ei n.  As

used herein, ent n t,wo no aci d sequences is
oo et e REL AR P 9 el o SRt sanabe e
per cent i deaiinbyicid sdqeetnmmtémm he glsqqmmmg oﬁaﬁmﬁn deidRefueess diSEQhe

nunber of | I Sit red gnce %
honol ogy gﬁ R]?j %?l’er%’?élgt%ﬁ’ ké)@é 6??%?16?7 zf“?)?%lan Con?e OSI Oﬁbfgﬁétlogs %ré‘?f 15
t aki ng i rSt o lemiotherrytreferied 6mbﬂdbmnt,dfe hgaezpshalmddlﬂdregldme@i@iiheqﬁen@ach gap,
whi ch d

| ch nee %;ﬁm;g‘gesl ALhRYGE qu.éHE e SRRLLRdm @b bxggﬂ‘h%}r?&nglngéaoﬁaﬂ&o pﬁlper cent

sequences arison o uences and tron o

identity beﬁW@ﬁeﬁtQﬁéE@é‘aN@ﬁébé 2408, e 80Api2Pome &0, grd gegscryative

mat hemat i calnoaifefiohd heRofasd Me sk bReCatidbld B8 IR 1l dedliehdeREmpHisad R es
bel ow. The percent Identlféﬁffﬁtﬂ en two am no_acid sequences can be

det er mi ned @RPAGCISEFAEE® Ll QZP“@m%ﬁ‘f}%P@‘T%’P&CW‘?%F’PFS&f SEQonput .
Appl . Mot , mmﬁﬂ,B(z,lfQBﬁn \‘M)lsnhs rﬁasanbee;rand qaenpaiveatdifichtivhothbree. AL e\
program (ver si on a“ I a gap

| ength penalty df ‘T?‘)“e‘ e %ap °°%Sr‘?3’ﬁ“’” "f“g’zfe mP‘%ﬁ° gd’s Sd‘ﬁ?“%%%"g per cent
identity betqhemamlmcaiqudicatmndthgdqm@mm&@c’.@dnaﬂfmt deltethwibmdthzusi ng t he
Need| eman a@lgdrewmﬁﬁpot(tge anM%ldy ccﬁla%li 8:11114 %af&?é;oé&? 7&1& G(ﬁl%]&‘pd i hm

whi ch has been I ncorporate gr amin

sof twar e pasikgigeationsiagiydgpniac a*tld W“{j’@gﬁ; @C@P‘?PHS 34 Pelejicas. tMlificatidBk ossum
62 matrip OEaxﬁoelﬁMlngd fﬁ%tah'afﬁnbthlfé u%iﬂm%jf QéHdar@ftecl%ﬁqueéhéhowﬁ%thelo 8,

6, or 4 and a | ength n certain

i nst ances, ﬁlﬁév raaﬁ@. %@%‘q&@%&% Wﬁ%lﬁlﬁé@@ﬁ%ﬂgmcga%m@n&%n be

further usedmms adld sﬁkt&fttﬁnﬁeﬁﬂ&iﬁﬂﬁ@vh:chQlelaﬁ[nf)aﬁlm’tealdﬁﬂﬁfeﬁlbcea%h Iﬁt public
dat abases to jdenti

te sequ
oy opoe® canige it B haioe i SRy, RGBSR PSR R0 S Bl o
Al t schul , etimdlhr. side TBG@havd.beddkefineBimthe ar THesé G310 incBUASTingacdisetith
sear ches,.ca I re =
nort) ona?h BesdSBGRIIE S el doihlE B bRl 6 Bl BAEHaiic Bk,
ant i body noblsteoicesidp finehhrged nalpesidd dheins (7.6 glties Fryegisetitaning.geent s f or

conpari son S, A&, bt 3 Witié daia® alaﬁtﬁéQ inged in
Al t schul etﬁﬁgﬂ(%w@aﬁuclel arg n%ﬁar o §;ga £n When

utilizing Bleagne, Hﬁ“%%ﬁﬁ%‘&?eﬂﬂm?lam“‘édﬁmme} héa Pfé‘f"aif'l 5 eﬁ%ﬁ‘%‘?.rfég ‘ers of
the res pect th\{@nﬁé GgliR)TSoldueing) and %)rélﬁ’di]éﬁﬁe ehatls M@LA&ﬁ)negﬂlﬂnyb&nuﬁed See

bi i bad th ti
I cortdin BHObIORIG e R Shel S RE e S M el
heavy chai nawvatibatyloéthe gent @o lblpreplstped g itTDRY, amEDRRId mrsiuc@lﬁla& tsequences
and a |ight V\ﬁ:t}asida oM faaﬁgk fod rm%%ash &993%5 !c%g% PR reta iRm0 (f (gg%

sequences, erein one sequences conp
speci fi ed affiefincies ePtEéﬂaLre(ﬁlcté@uaﬁa(%%huw@@r@ﬂ@waéwwémbpcbod| es
descri bed hgs&eghn (e.g., 3G10, 12A4, 10AS5, 5F8, 101-110, |B12, 7HIL,
11E6, 12B7 or 134), or conservative nodifications t her eof , and
wherein the antibodies retaln the deS|red functlonal propertles of
t he ant i30PDALtibodigs thitdHi parfich A Fh-L ibo efihe Inverftion

I nvention provi qﬁﬁwﬁﬁr s%nﬁa%l:hﬂlteﬁdthmVéﬁﬁbrpﬁ}&llde@%*bmgﬂat &Bd%’?ﬁe‘s&ﬁ@

blndlng pOftIOﬂ t hereo rrsin a heav chai n vari abl e reglon
conpri si ng me oncis n P]a'r% as any of the PD-L1 monoclonal antibodies of the invention
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15 CDR3 sequences and a light chain variable region conprising CDRIL,
CDR2, and CDR3 sequences, wherein: ~(a) the heavy, chain variable
regi on CDR3 sequence conprises an ami no aci d sequence sel ected from
the group consisting of am no acid sequences of SEQ ID NGs: 41, 42,
" 43, 44, 45, 46, 47, 48, 49, and 50, and conservative modi fi cat i ons
t hereof; 20(b) the light chain variable region CDR3 sequence
conprises a tin

" ATA0ARE bl ROGHENRR, @%rossgéfﬁlg%fo? %&Iﬁgtﬂ%g@%g%ﬂﬂg

of amino acid sequence o
79, and 80, HnEowosin® ARibedicso! e dventienlt Ingwrerier embegiments, the reference ( ¢) the

anti body bi nggpdi@ i Uﬁ@co%@ethﬂm Wididd céh %Eﬁe@ﬁonaéi&lgl'aﬂtﬂb\ﬂd? EGi(ﬁ(ﬁﬁﬂng Vu

(d) the antibqdy increases proliferation.in a m xed | ynphocyte
reacti on 25 5(“3/8’ RFCIBLEGH?S § 0("’8)‘“ %‘J&JD S IFBAY L FATRe BeSROr fhA FRRICdn- 7

producti of idmtiesdy MR @ss@yVi (1 Vi hqueacds kdbiohyn indEQEDNS:2land 2, Secr et i on

|1 a0 MR s Bivn, or o mokSbyal 05,3050 A0, M 3 5,00 030N,
cells on T crelSEQ@ﬂN@sB@nd't%rdsmcmld), pthe 18GOdelmcht mtrboxlydeM Gavikgv:a
preferred enhodi E%G{gg?s&@%gggi}}r’%ﬁm& 3"a?rﬁh$xl@l: %ct %Pth%?ﬁ@ chgsluence

conprises an ant ett'ed FOUp CONsi sting
of am no aci#@tibogdi ffthevdns bof ang FQs4aMnNGes Bayn 13§EQ39 NQM1 aﬂ354, 36, 37,

38, 39, apd réégecnaaﬁ ePMs %x@tohar%mrre@ ol fRhbASY mgw@équen@&qs 3&n | T ght
chain variab égl on cDR2 equence conprises an am no acl d sequence

selected fr o‘PnSFQ Blpééﬁ“‘ébsr’ué"r‘%eﬁtivﬁ]g) OF tha FepRsoagliaptibedn L RIA dwging Vs SEQ | D
N@a f61 62, M3V, &Huends,as @@wn(iil?SE(ﬁHI@ NS, a}n@-mj reépbeiiang, &Qﬁbﬁﬁin\dﬁ&da}ée

i fications.t t her re erred t he heavy
chain vari abf® Bbﬁgégﬁg{ra‘ébhli §@ &é?‘ﬂ‘;‘@‘c SRR By Egiw%%ﬁq? anddf.q sequence
sel ected fr amsptduigelgr, otithe: ﬁmmiosilrammo@rllﬁmmﬁnﬁm thdSk qepparess eHowbEQ | D

NGs: 21, ,
nodi ficati onﬁgF%er egg% an?% f%%ecﬁw%g}ftog&ﬁg?ﬁcqi?ggiagagg ﬁ%Z?erva e
sequence compfivs eesru@nesaaﬁﬁhwyn HCYHD 19 o 1% edspastivall) £ ordlm mdneclgxab up

consi sting %n@d&%'i‘ﬁ} gﬁg&ﬁ@%?ﬁuéﬁ&s%@? n@Eg%l\ﬁZ;s 110284 93, 54,

55, 56, 57, 58 conservative nodifications thereof.

As used her e:roﬁcsl’?%éellf)e§Fﬁh°&%ﬁW%?V@0‘§§c$ﬁfé‘PFdéenﬁ’5% tpged qR theipability s

i nt e_n]gl_ed to tberfof@rcoh@etamtmmapu:kﬁnmgklsfsdf«ea;toﬂwhsamam JdOEQ) ¢1BR7 or 13%4

S1 gni IC ter the_ DI Nndl aracteri cs of the
ant i body 1¥ i n{aw?q ﬁéblaéw%ﬁa%. fpr @@&ﬁ@ﬁ?@?ﬂ%ﬁr@ Sig P Ve

nodi ficati onﬁow aymhudﬁmammﬁecatﬁﬂdncsmh&tcrdsyctoh@aﬂmna@kdt}ieraﬁms«cliékrtdthe
?ﬁl/gr[’llt ?2?\ bl\ggrlfmt ma%;[tf 1? P’E% aﬁfﬂ? a%ls(t:%ntélﬁg Itﬂ n‘? ﬁ)lt tl%ﬁb?nd?ng lfl’ & trlgga?n%e of the
site-direct eiﬁlr&ulta?ag,elrﬁ)éér F8 it | CRI 2 Eld], At 1 28Ttoa yie b lsmaiOIns er vat i ve

am N0 aci & SySILUL AN, B Suhls Sl At 6l 4018 AKWIRAICHY o] due i s

replaced with an amno acid re ving a simlar sr arn.

Fani | i es25f HhendllatiEd, Y283 or LAy fﬁéﬂﬂﬁﬁgtosh“mﬂ%l? L§ wu@h@rbardﬁ@ tegeme been
defined in t ;ﬁrohhunTzhﬁﬁﬁLf §s@d10 qsad, @@Afﬂ@ﬁs PoTE001ERC! AR, WEsNi2BYRAsI €

si de chains g : i ni ne, i di ne aci di ¢ side chains
(e.g., aspar Gé A n fer@qdmm'@e%éfrcawlbo%%ﬁéw@& thSSAMG CPEPRESN EWEIIN S
(e.g., glycir®LlasI@DAPARLL0AG] IF8AVHITE IBRETH NI mm%nmlsawmsr ne
eci ne, i sobBUET Mo pSt PHE: FBALRYSr AL e e STPHE) R sl

bet a- br anthed dgicdeediike Bganfplesg. , t hreoni ne, valine, isoleucine) and
aromatic side chains (e.g., tyrosine, phenyl al ani ne,
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25 tryptophan, histidine). Thus, one or nore am no acid residues
within the CDR regions of an antibody of the invention can be

repl aced with other amno acid residues fromthe sane side chain
famly and the altered anti body can be tested for retained function
(i.e., the functions set forth in (c) t hrough (h) above) using the
functional éﬁgﬁ&g}‘gﬁi%@ E@ggagm;l . 30 Antibodies that Bind to the
Sanme Epitop odi es of the Invention hr another
enbodi ment , t he Angotéady ithepneiicadartharen bomenesd peingangnihedy bavinge sane

epi tope on BURALR Qfﬁi&Vﬂ&d%FWLQJqu&ﬁé d?@bk&hé?@ﬁ‘%%laﬁﬂ@lma%ﬁ!tQOd' es of
the invention (i ant ] bodi es that hayve_ the abi

cr oss- conpetigine m@fhﬁaﬁ‘ HEoed: ‘ﬁnﬁmm%e@ F\““QPHV gy hﬁ%é“?fe%ﬂem@étﬁa from

anti bodi s @t stk dnfibt ARitibodytaPbedngihderd bEMBOHinFRAE & mdrbRsitgk er ence
anti body for, Gross- g‘%t etlt ion s u aocl onal anti body

5010 ( navi nOROB v 508 Bt teRBesl eV S Re AR A S BB S er 1
respecti vel DR r@font dnd/onwitite bignanofe fambw@bﬂkgloﬂsZMdmblley ng VH and VL

sequences a%tefngtgve B a“\ﬂ@’E% LD bN%B erec%j r%ﬂ%ifylﬁ %re 191&2 lv}’tﬁm ¥}}e cHﬁ)s{ang he

nonocl onal avi ng in SEQ
| D NGCs: 3 andgidds), foespepie foadienthe effwwitﬁa@tlmﬁai@tﬂl@mbocmtl body 10A5

(havingyn and
13, respeé:/tl vel y}ﬂn ﬁgmﬁ%%ﬁ%%ﬁ%h nggr}ﬁ%b'éﬁ &Qg@é?ﬁﬁg?ﬂ% gw\/ﬁuig nd V.

sequences adntbRdewrintpract SEtharast MEgens praﬁqamqaaﬂy tmugf@s%tqcrd\feitcvys thator t he
nonocl onal @atobmciythagﬂaaoy fraaish it Gail bhndpeheMbsith BABNHRS e @6ns SOONY). | N

SEQ I D NGs: res ect.i vel e nonoc|.onal antibody 1812
(having VI ¥ 95?[‘65 f%f"‘b&‘jﬁ‘é‘ agd é@”é‘%ﬁ%“%“ﬁ%ﬁ@el“ﬁfﬁ\i&ﬂf% befgem 6,
respecti veImeuaﬂ)antfﬂabtﬁesmn@@{luamadouambhmiy; Bbthude!lCDR saquekdds aled VL
sequencii as s t he

I

monocl o gﬁop%indg?r TTE%QF% \—/alnn%an\ﬂ_ierac%i%ns,\}tls gos?glg?o exgx%s?’r):coﬁ‘ubmant in
SEQ | D NOs: @tiboidks th8t mimdsstherrppevtiss 9f specifmatutally mmc& atibddieayyi body 12137
(having VI e

respectivel yO?HQGMI:g %&ﬁﬁ%ﬁe@%fﬁ%ﬁﬁ%ﬁ% 13;(1)-5190 ha\f?%cm%ﬁ%gdﬁﬁ VL
sequences a@‘u‘c‘ﬁﬁ%ﬁ/ﬁﬂfibqﬁiy gelyd @tq\ﬁ@@wwkamerw ﬁoéﬂﬂp@gf?n&@}f d)’ vaihc h

Cross- conpealffaaﬁ%bér@éagde@% gcmcmanhdﬁ B éw@@& M@@bzwaalsbﬁlwne@bi lity
to cross-conmpete Wt H10, 1B12,” 7HI. 11E6,

19157 00 904" 88 e Rt Bt s el N&S%H’g%yé’aﬁ H6ee 8eathsie,
Bl Acor e anajy/sivs-10633; BA. BR&AS. HX25f55 DM WinttOamaAIU.Y, Paiyt 6. §15380101;0

denonstrate ti t he anti bodi es of the current

i nvention. %{3%3%5%?%‘53?& g?‘%be:*?ﬂpgoh%‘feerbéﬂ to inhibit the binding of,
for exanpl e, 30MAGcordifdh anoli@ASyboBESH OonHm«?ntlQrB;ieztpinwel‘_an isttkfed, 1287 or
1304, to hu P . n conpete
with 3010, %‘0%@5’“‘?%@%%%%&“@%%“%%& Sip ri%{i q’>1/ }%g‘ or 1304
for bi n@ ngvarieblbuggiemeomprising GIARI . OMRS, 451 FBB3 peguenprs Cgla?fﬁl"éﬁllﬂ‘é’ﬁ@ on
human PD- L1,af ﬂc@selé'e?eﬁ‘ﬁmml%mup@ﬁ%mﬂﬂg@flb‘ﬂ@m 18d:21, 27,H3, 2413466, 1 237

Sare opi t opd:h rﬁ%ﬁd&%ﬁfﬁﬁﬁggﬁgiést@ 208 1038 %i0gho SR 1 0°

7H1, 11E6, 4@8#, a1, 413@4451% &7, hmrm,ranuirﬁmasﬂeothfaly mhn@mdyamﬁmme human

rmnocl onal anti bodi.es scribed in
the Exanpl eS2°0 RREITHE 5}9‘181 39 Q%P 3%R&FAS%Q i%mlgﬁfmq{gody of the
i nventi of fsentenesrselecisd ftmltptmplavr@ésw@lsﬂ @@E@@Miﬂ)@éyﬁh%ﬁﬁéﬁoﬁe or

more of thesa/kl am{o%ﬁdliaﬁ@gme@@%g edl@‘scéeoéﬁ@s be LR ), &R ot | ng
mat eri al to engl neer éd ‘antibody, which nodified antibody may

have alter etOp b%ﬂ'@sﬂé»sﬁf?ﬁem 53’t7ﬁ=ém§?%F%ﬁeﬁ‘t}j’eﬂnt“b%é}vh aipodiat i body can
be engi neer ggtByndMinf Wi, CORABRIeRTEs HSRodDEI BRG] I2ARNMAGT bot h

variable regions (Le., VI* and/or VL), for exanple wthin one or nore
CDR regions and/or w thin one or nore framework regions. Additionally
or alternatively, an anti body can be 4engl neered by nodifying residues



antibodies that mmnmc the properties of specific naturally occurring
+anti bodi'es by construct i ng expression vectors that include CDR
sequences fromthe specific naturally occurring anti body grafted onto
framewor k sequences from a di fferent anti body with different
properties (see, e.g., R echmann, .et al. (1998) Nature

332: 323- 327; t '
etal . (1989) E%Q%Naﬁl %lgglﬁgggg%?ﬁ@%%%iﬁﬂﬁgg%%g é‘l@%eegatent
No. 5, 225, 53secanencisifrpmethese amiiodigsS. Pat ent Nos. 5, 530, 101; 5, 585, 089;
5,693,762 and 6, 180h Sk wofk ¢ x‘i‘c@s&hﬁéat}mﬁﬁ%&gpﬁﬂ Acﬁﬁ%s?sedl:]al

enbodi nent of the invention pertains to an Isol ated nobnoc
anti body, or Puhgheg &sfereicadhal elyén semyive eribpdygene seowises Jiongrambikeavy
chain 25 var igahlige Dﬁglsafﬂcrﬁ&Mﬁhﬂﬁamﬁa—hghm,va%ﬁ sgm?geﬁe@qéh%ces

conprising an a uence selected fro ou conS|st|ng
of SEQID 0“2‘? n'?"z%ﬁff ﬁ‘i“%‘“ sy Blinoygquencp datghgse (rin‘@‘la‘g ﬁ leEptd
NGs: 31, 32, 33w.Bd:cp8&m B6iyviRide), a38¢ll 839 Kabag E4A, etandwsli@eqlﬂwhm 41

gﬁél ﬁsbaf’f'é b#lgitermg %f Inliqmunold@ré%lbal ﬁ?dres?%%ﬂ%gmeb@? %g A H%agg argd r%!ulérgrq t

conpri sing aﬁeramsnﬁﬂhhlbdcaﬁﬁ)sl‘émabwé BedliagneldM, leztmh(w?é) 'TheRgpertoire

consi sti 0 I and 60,
S20 1 D NG oy Ml 2 Syqfens Refp By Pty ROl O SWlmert a1
NOs: 71, 72, PifferepiHyppryariqhis Lopi” J AL Br@,Z_Z.&ﬁEﬁ ‘@@%anﬁl@gpéd’[ Fvas il (19 us |
such anti bom':@@nﬁ&ﬂ'y@fﬂurﬁdﬂ@e}ﬁﬂhmaéé H10 1512 g@al@sfmmaﬂ@gd genal

anti bodi es 3G10, 12A4, 11, 11E6, | 2B7 or
13G4 yet may Eeroﬁtfaiﬂﬁ'wé.#w %Wh? ?Oamsﬁ%chs%afa@h@sgxwﬂmnf%@%e

anti bodi es. herein by B&edncd.r amewor kK sequences can be obtai ned from

public dat ab i shed references that ude gernline
ant i bod;l:/)Ngene se%ﬁgﬁ%@gr‘}?% FPAERERPP &MY BERHIS ahcg"ﬁ@pééedrhsgﬂ‘gg%e for
hurran heavy drigbateivging ordihe sagaencatih darityegardringyestiesds aied theGdppetnd i n t he

"VBase" huma ' i i |8 . er net
A e N e s B e A L
(1991) Seque t@rhosnrsblﬂlecl in gheoft. ALl l@gmatlanlgcrrﬁhr@mém a srmsﬁqaﬁy
Edi tion, U Sgokgpard gﬁﬂént QthéE'ﬁéﬁla Tﬂlhlbéﬂ?q (E%E@%dﬁﬁédékaﬁéﬁ seqMﬁE'me'l)Pat Ion
No. 91-3242; Tonljnson, |. Repertoire 10 ©
Human Gerfon quént%‘ﬂhgéﬁ%’ﬁ&%m%%ﬁl(% PQBB"EHE“%W‘V SeEBE B PV hoAY
gtzagm;% S7\sI9M8t bcoEaétéiﬁbte:@umMewa{&dnﬁm & theDORS s called Mbk.. Bn%ﬂ?lthe

; - ;o an

: . J. P t 1994 t

Germline VH" éeﬁﬂger%?@“c??&/%fea\f}%\sg%ggif‘@ﬁ’ “BI'e Zpe cﬁmt"ﬁ@’?‘@ %@éﬁgf” uman

I ni munol . 241r8R&te8 3fxd thé Rkeiok banveentis! imfudag TR 1 d:frou\ghFlthfrmee/oﬁoeﬁgi@ﬁsl y
I ncor por at edrg?'cﬁ Jilheb ééta[)zi%g gerplge hav%%ﬁa‘g% gé)lg%gﬂprfgg Eelsfaue%eﬂ lca £s are

i

conpar ed agai ns{eg sequ ta one of

t he sequetice S@wmwsaﬁhlqhw eesent mbtphw:g ommhgdmse lengt cédlemweexmppeuveBLAST

(Al tschul et palst ;e%ﬁ:ﬁ)form%énﬁ'ugm%bﬁ B‘Egrﬁﬁ%ﬁﬁ% MPI &%uﬁ%&%ﬂﬁé%metewl chis

wel |l known to those skil heuri st
al gori t hm i ne¥mefthedoy comnlexity Blkgr phicl is grpediofand ﬂ’&!‘”ib{jﬁﬁ@ﬁ tna%pfmee n the

anti body seqpensenvandiieR@ordRt HRARFEIARE SHdSMESmAtéhed. Iﬁ@hweaﬁdets@qu@&est ain
hi gh-scoring seﬁ nt _‘ga‘*r,s HSH)d off al é‘ﬁtged wor s rhtﬁ‘? r]]t pairs
whose scor es *CdAmRedRal spft i3V fiage i"%ﬁ"lb“ro P IHAY MY e ed a
hit. Brieftl ypfﬂhh@tzrbumlsembncda cotjereditie sotakia\ MBABHES B 1gml’tonﬁrmed using
(vbase. nrc- c asgll.li h re transl he

r egi on betwe n an gfalﬂdé’lﬁgx g%llsuafl Jtesuféa[% l3313nrnec@‘)’v]\;?)"fd "f %’i“%ﬁdi[

r et ai ned. Th emul;alreald@seetl @dQ@eméE VI’M@E nmieoadeeaeageceii dmgbiallyfirafdated

resi dues. elilcs%tfﬁa osequences which are exact matches over the
entire Iength of t protein are renoved. A
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BLAST search- for -proteins using the programblastp with default,
standard paraneters except the | ow conplexity filter which is turned
of f and the substitution matrix of BLOSUM62, filters for top 5 hits
yi el di ng sequence matches. The nucl eoti de sequences are translated in
all six franmes and the franme with no stop codons in the matching

segment 30 of 1 hf, gt Q@%@eﬁ&%ﬁ%%ﬁd ot %Qfmamh%qn&b*a@y RelAhA it

This is in turn'con usi ng the q_ramt [fast x hi s
transl at es thhem&mtdlﬁ%b?d?m@é@eéﬁtﬁél@iﬁﬂ’ e S@P%@C? rapesitiyprdideRsiipat es t hose

translati Ongl Etf?utiob&at%o@weﬁteatbhﬂﬁnmawama&snodya@crsu ¢alney translated
inall six fra entlgles ar.e ex am no aC|d mat ches

ct
bet ween theBh‘%W@oﬁ}‘b@@’(ﬁ‘%ﬁ’é’é‘x&ﬁ@e RO ST B M eéB”é&@ﬂ??\f‘éﬁa The
entire | gngtdguddtes Witk sERGHRAEEhe TIDRItHIAGE fosies would 8 ticlde@® bt the
substitution Wﬁ{%@%ﬁ%ﬁ not identical but. arino acid Fubstitutions
gui ded by t fate dubstitution matrix. If ‘the anti body sequence
mat ches two of Phé&nddfrabasek &qmcpuﬁmﬁsnmambcglmmfﬁhdemntmlyare thhe hit
W th nost pQsiti e hit
b ervon PR AR A APRLUSH b 00 LRy 806
i nventi on aimgentifrose, slmiar teithe Vat!rl§ demeverk spaushees (S&Q ToON@:H) prddarihror k

sequenceg uggg_ﬁg)ﬁd,ﬁg,&oﬂg&gﬁkné’éaf(:&ﬁ@ﬂnﬁlﬁﬁ addf¥@ thle Wﬁ}fbtfkeﬁmswoﬂ’cs uenc® M | ar
to the VH 1 f ramewor k 'sequences nd/ or the 10 VH

1260 1 1 amewiSER IDAGH EHow/oF S D RevoB oo ey e S iR R0rls SendiAgi k
sequences ( SEL fdndNark skQi@hced (SH@ID NOME0sYindlr Be Vi ATRBORdwoBleqpRn@es ( SEQ

andl or the ORRad iy 1R g neae o BTG NBL P08y Shartsy Bhe

A27 fr amewolk LseimtencsseduSigs (SBQNONOLD7) userty/poaferted @novbadonkil 8 f r amewor k

sequenc (S . 10 nal ti bodies
of qt he ﬁﬁve %%)Jﬁes OE‘% Vit I&R?EW %Bgi éﬁgﬁﬁé‘% g%c%tan&%e *the WK
CDRI, CDR2, CBRH GDBRsar@@dﬂ?érswsncemmbbera@adamoéldmemrb regfcambeidte theegi ons
that have ! becflS bk tﬁﬁgaﬁ@ﬁﬁh@g%nﬁﬁaagmtlﬁaegi&umgén@@ma%mﬂee

i mmunogl obul 1’ n gene from framewor K 1(%uence derive, or the
CDR sequenc&aneark seepedrtedordin @R ralrarbiR be sgfehngto frewedint ai n one

or nore nut abiRfat @&ta@r%ﬁé@i‘ ﬁdretnﬁnatn&s a @Ak tr&%qﬁhﬂnsaﬁuenE@r Fa0
exanple,_ it has heen fo in certain,ins S benef|C|aI

it
to nut at@ r%??P‘Blﬁ’éEha\?\P‘ieﬁ:g nd H‘é“f'?%lé\}ﬁﬁwe? '«Eﬁlbﬁﬂ? “’?]cfo P esidesor
enhance t hewalilh thg @andiditiegignatb ialntain cdénhbdee tha adtiglwbiydifsaditeofghe, U. S.
Pat ent Nos. 101; 3 | Queen
cral). Anot REPSPJiSEes: PR B g B s PeR e nrd R AR o
am no acid Reshewds 25 within the and/or VK CDR1, CDR2 and/or CDR3

regions to therefymi e%‘f‘@ar@ﬁl@ egfon ARGiBcalbd o RE ARRS SdiERsidis 9
affinity) of the anti Vy erest. Site-directed nutagenesis or
S

PCR- medi %t eithitha §aaedery < R b DB Ardlsr B3 fegionsip el unhrgys one or

mut ati on(s) m@t@@mﬁﬂﬂ@p@fﬁrﬁé‘st(e Qnafﬂxnty) m&m&bﬂwmm@r S]Qtd”&@dftecf uncti onal
property of interest | uat ed tro Vi VO Aassays

P heser i boBURirEre AR o Tuler R b dedbmmp e Radies byl
conservati vendrmschfiﬁct omantmndy Hialinghorsthassetdombpwelty af ieteicsit caotiiced. The
mutations ”? 1R t? a7 L}g o Bk Jis &QQ@E le\%échﬁ’e’a%erefﬁqu pé Mﬁli% ;r?{he E%Jn ' 0“5

e S han

but are preféra £itutlon
one, twoi0 t ﬁueﬁceablyfcwm@irvemod@cat@ss (@thssuswdtabnvn) a9e IGDF@UF@gTb?] ar e

al tered. mutanoné\ﬁnsps@unngd aeld shsgnana;s fa@amﬁgmﬁtemtbm 5B srerems@nt ion
provi des isolated anti-PD L1 npnoclonal antibodies, or antigen

bi ndi ng_ por Sib@ioph fesver. Gl vie e Taion tk&"’“l‘?%@‘f}) thresi [RORAE FiyeyBHRE egi on

conpri si ng: w(tﬁha@D}ilrécldﬁBRJaltE@gl on conprising an am no acid sequence
sel ected fromthe group consisting of SEQ I D NGs: 21, 22, 23, 24, 25,
26, 27, 28, 29, and 5 30, or an am no acid sequenCe haV| ng -one, two,
three, four or five amno acid substi4t2uti ons, deletions or additions



SEQ | D NGs:BlsmabidupuubBialpuBb;=-56,--57, 58, 59, and 60, or an am no
acid sequence having one, two, -three, four or five amno acid
substitutions, deletions or additi,ons as conpared to SEQ I D NOs: 51,
52, 53, 54, 55, 56, 57, 58, 59, and 60; (e) a VK CDR2 region
conprising an am no acid sequence selected fromthe group consisting

of SEQ I D 20NGCs: 6Acco§ﬁngl)5§uau§ﬂer exﬁﬁ)dm@fﬁt i anexﬁi%m pr@%des%gtea Qntl—ﬁﬁ LN

am no acid seque hayvi ng one, hree, four or five amno acid

substitution smor’ﬂgf"@ﬂ F’E‘H%dwéro’ ariigen l?"%ﬁ‘n"ég PaEiopsIhgsRf Gempr SingEbra IS : 61,
62, 63, 64, OGhriabegibcon®Bsingd@)a FPADRDreghA dorﬁpfrl)smglan\é&m sEREicon

of "SEQ | D None BT st oSSR oS iy, Ak BEARR A AP o

aci d sequehcethenan aginoadd se@feniuhavibhone o ftire, fonr orfive amamu’tb aci d

substituti ons, i1 { 71,
72, 73, 74, 7’;‘s‘bs’%@‘gS"{"3 ‘%ﬂ’?“}@ %?“’%ﬁgg‘%@’%d 9"%@3*&2?5@ g\’l%’dl es
of the i nvent3d7otd, 2hetdide(bl h¥s EDRAregkh cdmpmmisids 4 codta a@ndseqqmesellm’edl made
to framework g&shdues, é’&h&iﬁhgof\@@ﬁ‘#&m\é‘é 3393451 35 58 39 rgﬂr%\/%ldttlbebr an

properties of the anti bodg pical |y such franmdwor cations
are nmade to dEHRKESequRISe ﬂ!ﬁgmmm%ﬁw@rﬁw afine agif swbsgalens, For.

exanpl e, one @RRAGBALAUdIEBNLE conkRRl tBHEADAIOM£32053, BDBE 36BIRYEY, knd
residues to the co Eﬁﬁﬁnd’ nngB erm i ne seguence. re specifically,

an antibody tWaf®his RGBSR AiBA A F?”G?P°Fr%5c%ﬁ?%ﬁ’ﬁgf°|“&rremrk
resi dues t hatcogkidtihest SRQAMNGEH g2[ 48, #4)@5,26,AL1C4D, AndG0) onbr dhlind deel

anti body is ouch resi dues can be aring
the anti bodydsfa‘£‘J<'§l\{rr{§%%\r1 Osn% twu?fzhé%e 6 The ammo Gfdrf%bsgél Uk h(}(%ggonf? ngm whi ch -

t he anti body additighsiai wwaleﬁitorSE@{Qﬂiﬂse’rJ @s43d@lsé$ ﬂﬁéﬂ, 48e49%aud 58 (Wuther of
am no aci ¢s chamges, : I .

ant i bodi egs 3010, ﬁ%ﬁgﬂc Pn?ﬁsrfl ﬁg@g{g a?%&e%géngﬁ%ﬁeggd %Jlﬁthg%tp ﬂ% %%%Of

1304 that nf fEQ P ilh%z PhPbb 3etTnis: pb a5l et grprpiac ach‘Sﬁﬂl@tl@rhﬂVlnme

fr arrtewor k {e?jn@ﬁw§ QAL RAES 1 g‘ﬁr@alﬁlh@%&?@gﬁﬂuh&@ &Rris G aRkibRRs cdntpBred o
somati c nutat i aci cnut at e erm ine sequence by,
for exanpl e, gg@“ﬁ%@égfé& t‘ayen é? 380r "13@;?9 r‘fgﬁl Va2 i %genesi s.
The ali gnrTEntcombimﬂgem\{mlnolaﬁ@ke@ﬁbnidﬂele&@ﬂiﬁbnﬁigagrﬁlﬁicoﬁé’bﬁnw&ﬁqtﬂjger m i ne
VH 1-18 sequ i i 1 The npent of the VH
regi on fog}tg '1% do% § X\’{%ﬁ’eé%p(?f‘%% fé‘éd:_’r% ?rﬁgmvﬁo%cggq%e@%f&&ﬂ%onle’s 10
shown i n Fi guwe, tlir2e, foliner favk Biginoresid subdftitittings, dddtiviegr alditiooras t¥ared ¢gai nst
the parent gey ﬁj\}ﬁ)v

al i gnnment of t rdg (?26%3 E%l%éB&é%%ﬁ&ﬁgwhg%igg Eﬁé{é?eﬁiOIne VH

1- 69 sequencéomﬁﬂ%lmjwﬂmiﬂn afil gpqueacelsglectathfeonsihy growrenansistifig o BEQUDI 1 egi on

for 101410 agabdat 74 he 7036 emt 7704, ﬁ@'aﬁtﬁsoVéi‘aﬁ'ar%né%?dlﬁ&féﬁce'hﬁw wn in
Figure 15, The al i gnnent’ of the I on 1B12 agai nst the parent

germine ¥H 1”8@“%6‘0’@%%@‘3?@‘“35‘“%% %P?F: ‘Ikileé‘e?sér adgitionsas cpRagpfent  of
the VH regi orsla‘qnmmbﬂnagamsn 7518, paremd, agegont i ne Vg 1- 69 sequence is

shown in Figure 1 The  a i on 1E6 al nst
the parent gernii ﬁ‘ég‘ ia%'ég‘geéagt ﬁ@@eﬁt“gn @‘X‘é‘iﬁl’lhof nl‘—”hﬁﬁwd%ﬁﬁm
al i gnment of Hebremdelto BgieonrkfresidudDAthiragadindet Vi, be. ip Btippove tt@@r@bmmfw

1- 69 sequenc H regi on
for 1304 agaﬁ%%%t[tﬁﬁgwgrlﬁgﬂuglgfﬁ%ﬂ}%{ak ngt@]g%gﬁg&ﬁc}ggﬁcie%g}és hown in
Fi gure 2030 1mmUF3@ﬁemé1Waﬁﬁ1eénﬁ & B0 semplening epraaabidis fe'Sacmataty7eneoni t hi n

FR3) of VH i syge Mahdwifk %@fe@@%etcbhapsnﬂﬁqgg&ﬁhﬁe}e&u@&ecm&,fe%sa%ﬁi ng | TH
1-18 germine se%uence is an alanjne, To return the framework fegion

sequences to HeAY thgbhammdargonespmatigmuztipnmay copiain SamenaricTepigientipishir c an
be "backi nut ai@glthe p@mlifSe@fioditbmevhsh cheRGRAPY derfve, RUABIMRS can be
site-directed 25 nmutagenesis or PCR-nedi ated nut agenesis (e.g.,

resi due #79 (residue #13 of FR3) of the VH of 3010 can be

"backnut ated” fromvaline to al anine). 43 As anot her exanple, for



5As anot her exanple,. for 12A4, ami no acid residue #95 (Wi thin FR3) of
Vn i's a phenyl al ani ne whereas this residue in the correspondi ng VI I
1-69 gernmline sequence is a tyrosine. To return the framework region
sequences to their germine configuration, for exanple, residue #95
(residue #29 of FR3) of the VH of 12A4 can be "bacicrmut ated" from
phenylalan| rosi.ne al so

i nt ended téeﬁtlfte%y e afrp%the aﬁgg@ f@ﬂe I nvg‘% fitks tOad?ﬂtéep[(?ﬁ:ﬂxgamgﬂrc@sher
exanpl e, f dom5&Egh tlmmhhvdmslddrl\feé»slfcd@@mﬂlz,@s(!vwlt"ﬁd heleRiaynuinker af 408ine ne
wher eas t h'aad aﬁqggg Heind @mﬁé&%rﬁ@gﬁ&n%ﬂ%h@% M dilis22s 9610124 1 @BguUence

is an alanin fTamewor k regi on sequences to their

gennl i ne céh% |1%Wai]$]@n7ﬂlf éFE%k%P‘b”GFé@F atf@fwmhwarqnh@ﬂvme of 5F8

can be 5ba§é&w&@tﬁﬂemﬁ{tmal%kvbm@egm s@uaiRbds theiPUGMiidcoR Moy irt ed”
anti bodies are al so i ntend n assed %%t}e i nv ntion.

enco
As anot her SYuHRpRtionsgpn @FE k%thFtﬁ‘g Q07 § nEé'? Sayen PR %S‘f’—"'RI ) is
an i sol eucipgioshergacsit ki ECR-esiddeniagericie maﬁ@mpﬁmﬂthagHMgloﬁ-fQQ

gernmine s nce ,i,s an To retuyrn th r.a rkreglon
sequences Sgﬁf lln?tﬂbegrarr?f‘gg%ﬁg%ﬁ? J&F eélfwi"(%enlg ot lnex%ule Fﬁwﬁr esi due #28
of the Vu elignﬁﬁﬂ oéé]n Vaeegdidoefori lémhaatnadﬂe phrepigeinging éfudtﬁﬁ@equmcéts
enconpalsediyy 1 fRRE £ ot alathen Rl pRERR (R1FA T AL ERARATLRS 16,
am no aci d Vind i sdarencgdeishown indfigyre Theiakisnmentaf tha ¥niipion ST palstr esi due

in the coryeSRERAERAAiNYY] 130 SqBskdk 5% SETLRO L The aI%ﬂmahamlaeH To
return the framework regi on se uences to their

conf i gur at f@ien fgrdpH @(%ﬁ'ﬁftéhe pousntseranling ¥n 3¢9 Jeqyence %éhw ipFiewplidhtan be
" backnut at eRbnmbiit@fiby 3yirdpeontfer 18Il Apaine thePaeshit gelraiak Wi, 1D ediienagisi bodi es

are als t ende S th venI As anot her
exanpl e105 fgkfowfm—géureégerg?rgl n’g@ %Edg‘hl%ﬁlgn {%ﬁ ?gglcl}ﬂ?l PSSR % no
aci d resi dive 1459 Beduwict v showiHB FiguEh¥. Shaatignocrof the Vsrealova:lr iL . agdimstr et ur n
the framewgr . i t+on, for
exanpl ot HE TP ar e S RD SRk s biaphly HERELL M SRR 101
of 10HLO caagiopéor 1BRC hgrinsieharent sgrglisg ¥ &-60 Frqgengeis sipen imfigyye 19. The

" baci cmut ataﬁéimeﬁ%ﬂh'@wr@g%n%m@h %lnkmeqﬁﬁéﬁpge;nqmb%@@cs&lm@s%ed by the

i nvention. anot her exanpl e, B12, am no acid residue #24
(Wit hi nzﬁ:RISBO“Pén%g‘ffﬁ?‘éom ne wher eas th| s residue in the corresponding
V111-69 germ i n@y &@ﬁl‘ﬂﬁﬂﬁ%@m aa;ﬂncadcamsmae #mwnmlzm)rmfvmafvamemr k

region sequences to ennl |

r egl due #g ?)rteastﬂH%mV'E—Fed? thy Sp°3 e %é{‘ do%&rﬁl?‘q%ﬁ?qéf%ma’s ap ?%Hr%ohr eoni ne

t o al ani ne rehfuitha ffatnewedrk ragioa begdéncamnd thiioghrelearrdigalata, fhmta@ntied to be
i d t

encol npasse t%n; Chd Y %&&ﬁﬁ? é’rﬂﬁhé&% ueﬁes%ggtam L slBhrcte®M NO

acid resid Wit hi &h aspa Wnereas this

resi due2s n mutagences srd$iBometiiatng ﬂme@mﬁ@ .Bg easing {70 Geddigiftheld REkoldhe

gl yci ne. TQ/Ho?ﬁd?'fOrbaﬁQ@‘bfa&a%ﬁ%%*ﬁmﬁ@ﬂih&@aﬁﬁ%}ences tertheir germine
conflguratlon for exanple, residue 427 o of 1B12 can be

"backnut at ed” fATRPASFERRRLG P4 FBIH@F%FH@G@%WIW& st ed”

ant i bodi es taéfindhaicredsnticrelad il e bﬁre@nmrma,gsmagebmmh@uemveml on. As
anot her exapple,..for m,no.acid re is a
10 phenyl al® ‘FﬁeT%tBWétgeg%| N e St? ﬁ‘e" %‘Flrﬁléegcontt a“o“’\%% 1- 69
germ i ng s esureh esside: 124 of e Yg PTIBA4 Tay be Ebaglrmntaiedd ﬁbmahmwko al@gﬂeon
sequences L.l %H"én't ie§ QA QM{QJH% QnpEX@B iy indeRihdue #95
(residue #?80}l ?%@ 1 1 g F1B12 SBE i a%l:ngrrutlgteed from
phenyl al ani ne t4 @W@@ﬁ@le Qﬁé%“ H&'@P Eﬁ%’teﬁ@‘@é‘?? ("ﬁ‘flit“lﬁgdhi’fe\éi in¥e al so
I ntended t QuhRic 848 ANRES IR uctiiiBe éoﬂ“é@ﬂﬂdhr%nf}; 11BAsmane thigieexanpl e,
for 7HL, amno acid residue #24 (wthin is a threoni ne whereas
this residue in the correspondi ng V8 1-69 gennllne sequence i s an
al anine. To return the franework reg‘imon sequences to their gernline




20As anot her exanple, . for.7111, .am.no acid residue #77 (wthin FR3)
is aTRréonine whereas this residue in the correspondi ng V8 1-69
germ i ne sequence is a senile. To return the framework region
sequences to their gernline confi'gurati on, for exarrpl e, residue #72
(residue #11 of FR3) of the Vpi of 7111 can be "baclunutated” from
threoni ne t o g5k "NE retatiGhb ﬁéﬁﬁ%m&g@éﬂ%ﬁumﬁ&t’tb m&glgé?ﬁh@cr c%nﬁ’éuﬁaﬂoﬂ ﬂa}ended

to be enconp assed bépthe 25i nvent anot er exan

11E6, ami no &Eﬂ"ﬂ’k’r@ W@7#?‘QGYWP§Wﬁﬁ°@PS§baF@’%*Fd frem ipyparts T@as th| s
resi due in t hgcharsucsRaacimgedYiitbodd :8alkinteR®d SEEPRR I atsEd B the

t hreonine. To rei urn the framework region sequences to their gernline
confi gurati on™°F8P exanpl e, residue #78 (residue 12 of FR3) of the V8
Of 11E6 cdn be ' G ethar tezdngndl; for 1 D4, ahiatichieddue 80k (itkia FRAML Viikah

+bact anut at o R RAMER, A5 2o L EIASHL 9, 98 SRSIPARRED iy the

i nvention. am fo acidrresitdue #13
(Wi thin FRI) tiresing. §¢ ietuamibe freradwebripdagioremeuendas io thel kahlige pqmﬁglh@on for
correspondi NQ, M el refSueW95 FLdidhe #%‘Fﬁﬂ%@thb u @f‘IZAM%Alﬂ% “bé'&&?mut%t@c%”‘ﬂoﬁx the

framewor k region sequences to their dermine configuration
exanmpl e, r esiPbEslalanine tgfyrosis- ‘3’1“Fh Pac&rzwe%aﬁlbaeesaﬁa?éﬁocmmawae
gl ut arni cmacieﬁhgﬁ-.pasl;eymyﬂ@mvambh, backnmut at ed" anti bodi es are al so

i ntended to be en t i nvent r..exanple, for

12B7, amino acid ‘%é‘ggg‘ﬁ %f‘iﬁ?ﬁﬂf‘rﬂm‘?ﬁ resi“g‘eA%'@ glgggrl)dﬁ?‘ﬁ’e‘“%er eas

thi's resi due wheredshigs egidieashe natengndid]V,0969gemitine sequaied)is engigidesTdan

serine. To retur workrelo .sequences to.th rmine

confl gurati oﬁtm E’F tﬁ%’)ﬁﬁéwor?%m &S du t%g f%ﬁ‘%{i“ﬁ%" F*Flatfml Be?{mgelﬁ be
"backi nut at ed¢sidpg @Fhoé@p (¢ a@iﬁﬂear! bﬁ “bekinvged” Swulvalitsde Kanitea tSed”

ant i bodi efs anc.hifed BBRAEh AR RRFBTPARS AR v} Jﬂglrﬁam ti on. As

anot her exanpl e, , amno acld residue # i

is an
10 aspar agi ne vmeﬁlsé‘&%thftrﬁl‘@‘ﬂl?e@éﬁ?eafl“ﬁc’%Cﬁée%P#%%(ﬁ'ﬁhlélFﬁ@ i/ 1 69

gennl i ne sequRRednc vhe@hk 158 Fdsiafo in R chrekpbhiing ViE1-67 RABNRIKubRYis@R
sequences to thejr T%erm i.ne configuration, for exanple, re5| due #377
)

(residue 11 &HeoRme)TogpuR the Tgmewesk Topippsedienes ftheiaeaplingcatfigation K
aspar agi ne t @xfmgld, ReducIAE bfﬂlé)‘a@bﬂmmbﬁtbeEbaclﬁfh'&dtehlbdblﬁ':“pso&ﬁcﬁne&b SO

For 12657, 2GR A FET SRS 90 S E AT R R ed & Wi

wher eas th| s invegiodue i n the correspondi ng VE 149 germ i ne sequence i's
a glutamc acid. j eir
gerniline configur a'P{Stgérjlrl&éf;&l tléqﬁ)l 36@@%1502%@'(1? 1‘19%2%???@@?‘3‘3 E‘Q

FR3) of the WWHeigss @md@amthbeorreﬁe@qhnmmhﬁ geamline sesyenes p?am@ia@nfaﬁ dto

gl utanmi c aci ciemr%eIﬂammﬁmgioageﬂemem&m&p@tneﬁleeaﬁgﬁia% foF‘éx%Bﬁ‘l@d to be
20 enconpassed he i nvent t her "exanple, for 134,

amino acit r é%gidél%”éz“ﬁﬁ‘?e Mot W“HO Fﬂlbf“?a%hwt‘?d B’Pféd@i‘“ﬁé" W@ieeﬁgcht hi s
r ﬁsn d:JeI int heac_ﬁrzﬁmtes lﬁﬁ)ﬁlﬂﬂlﬁgaré/kﬂso]mﬁﬁiefﬁ BB trichi8paSRE ULTRE Grvbdio@n ol
phenyl al ani ne. To, return t rk regi.on seque tp their
gennl i ne configu r‘%ﬁ%“%t Mo L™ i@? a“raglﬁogﬂg caﬂg’? ﬂ‘d?rpeﬁ E@Wﬁg 8rnp 2B7
can be "backnuit asidel'#97 (mmmm ERﬂ).é{EMSI ameuotamd 2% vplime il ratharthafeameSoig h

" backnut at ed’,, ant L@gﬂbs‘%ﬁ (1l gerﬁafhﬁfcohzg%‘%ﬂﬂk By L:g:l E &94?@@%&9 ack dy the

i nventi on. |on I NVO
mut ati ng Hhe f@ilowmr!‘@ldrlfe%ﬂ’fdﬁéﬂs Viwiof HIFL0 pdndpe f‘bﬂelmwmdk to dedpkeghis V&élrle even

Wi thin one org,gp4 &bl CatititRs at Qlss RIERLE to-ll_:na%ﬁdolnpﬁg)édtb?%sim}eﬂlohher eby
reduce the potential imunogenicity of the antib hi's approach
As another example, for 1B12, amino acid residue #24 (w:thm FR1) is a threonine

whereas this residue in the corresponding Vy 1-69 germline sequence is an alanine, To

45



30is also.referred to as "dei mmunization” and is described in further
detail in U S Patent Publication No. 20030153043 by Car et al.

In addition or alternative to nodifications nade within the framework
or CDR regions, antibodies of the invention may be engineered to
include nodifications within the Fe region, typically to alter one

or nore fuma fRPﬁLmWoﬂfﬁéon a%@leﬁées o3l m@f?aﬁngaam BB

hal f-1ife, erecetor bi ndi n

ant i gen- def?elﬁ@ha*ﬁf‘ ofih¢ Vmpfalﬁléyam&?Sb@fﬂemttgied”f&emtﬂﬁeqn%?%alanaﬁ atfi body of
t he i nvent QR {HRed? SntbHBER i YntdiRsH ih b@glc&rﬁfpa&ed bﬁﬂ@m%ntléfpr e chemi cal
noi eties can-be attachec: to H]e ant i g/ %2 ”FIghfIEd to alter
its glycosyl at |A6H“°t%5¥aﬁlp{eof°‘a]|:8t é’ra"B‘i‘PeaCl?rr S Ty R4S angsRspr t i es
of the ant jdpoelyereabGhesafue Inhl&&ﬁrr&ﬁ&ﬂﬁlg rmmtes gtﬁllﬁﬁ@!eh&&&ﬁnl gvcfnar t her
detail bel 2w Th& B_unberﬂ ng res Ig’nﬁ NI oonfg Legi nexgl% t hat of
the EU i ndeX ™G RE PEpework region [5aushes %cﬁcr Nt WIS PRPon of
CHL is mdreﬁlﬂmzsuﬁmeVhaﬁlBﬂheanmaﬁbelnnmeddy?rsmesmmcae@t@uﬁme| Buchhe

hi nge regqi is 10
approach |‘smd%1§"crldb§[£}$?ﬂ?st egearlsolldr%&gg %ggﬁécgﬁﬁa%£s3gg§@%t1%5 by Bodner
et al. The nuniderngher exaspisi fqelﬁlésandmmurwdvh@mwwg@%@gs on of Clllis
al ter eqot Oy chQkiafXANRleRs thlfs aidhd ih Be QoRSSRIRE Vi 11%9 Ldnglinel sebnc@pdinheavy

chai ns or Fo I ncrease or_ decrease the stability of the antibody. In
anot her enfy&gingdiretun e frpewers ifgiop sgraesde t %lﬁg%fﬁ't“}eﬁ@ﬁiﬁu’iagmﬁﬁrf?{ ated to
decrease 1biahglePadR@bT@dsidded2d of FRB odfhe Vh6f i@ L kdad@ybackbiitiied” from

speci fical.l e ar t.ons arc .int uced into
tﬁe CH2- CHBR/ B‘Hﬁﬁrf"?'f’tlj H{%P’Faigh éld?’burt?q ﬂlftﬁo‘ilﬁc?reﬁ‘l ér}eep 88 gient such
t hat t he aafcblopmiedhpthe imvpaibn.ed St aphyl ococcyl protein A (SpA) bi ndi ng

relati to nat, Vv pﬂﬂa
descri \tl)lgd in fljz&rsta1 Otg?a)%mggefo tﬁ@m?%aqt @%@Qk@ﬂ(wéﬂﬁ?gg Iglgg[hge%gﬁgrd et
al . 20In awatrta@thlfemmlrﬁbﬁr@m@h@llmﬁm1bﬁ9c29m111§e spodingd igan 41@1116nh ease its

bi ol ogi cal , h@# e E%&Ofw@glblpéeéuea&pfoqmﬁmm SonR@RtioR! r e‘{ﬁﬁﬁle exanpl e,
one or nore 'ow ng mutations can be introduced: .1252L,

T254S, T2 5@F1dued?§4 geibe Vi ﬁ@éﬂ ica g “Gaclapitptedt frogrepninety alamne. (Syehpar d

ﬁ\' t elr nati \é@«!ab’lmﬁfté?ed"’ %ﬁ@%@réa’[@l@énﬂéﬂﬁb@@ﬂcoﬂﬁksﬁd 1_)31 tfl@mvénltl@n anti body can
e altered within t region,tq.c i.n, Vv ereceptor

bi ndi néoepi t op&Sey e’?g’p*er%hﬂ—]\ﬂﬂ ‘ﬂ%%%%reﬂ?“egg‘}cﬁfﬁﬁgﬁg}a e E=0<’511r‘i‘e Fe

regi on of ahertag@is rasdud @sthe ¢oregondngWuS- 69I%am9mt sefiesce 53 869¢.46 and

6,121,022 D ERhA, v&%ﬂi egiglagsa@ye%es QLSS . SRod da R, & Moifle region is

altered by rép acin one am o acl d different
am no aci dresiélsﬁ#ffaérestldsleéllt@fRﬁ}fét@f\ﬁr@éﬁm cafltbﬂ‘éilaﬂ@w(aée)d” @“f’mtﬂh@ﬂalntl body.

For ~exanpl g, Q1€ s fc:ﬁuté’tEH”'&Hnlﬁ%Qz?te a°i§‘o| xf-?t‘éﬁd%&jtofbé aﬁbﬁgk&@ b§ed
resi dues 234, 30 235, 236, 237, 297 8, 0 and 322 can” be repl aced

W th a2é|ff“é?nélﬁl! am no acid resi due such that t he anti body has an

altered affini tas zh@fer a;an@fe]‘ REL1T5, ahﬂn@fhﬁﬁ r@liue # 7RIS FIR3)8s an alanine
ant i gen- bi abi I.

n nt| ector_ |igand
T i ch_ appi ¢ et B setrogeiisd i Sremd s ke EpSFeE Bt o o
the O conpamett frafevednmpeiensatenced foi tlgeuegg;mulmagdnﬁgganon, for example,

residue #78 (residue 12 of FR3) of the Viy of 11E6 can be “backmutated” from alanine to

30  threonine. Such “backmutated” antibodies are also intended to be encompassed by the

invention.
As another example, for 12B7, amino acid residue #13 (within FR1) is a glutamic

acid whereas this residue in the corresponding Vy 1-69 germline sequence is an lysine, To
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described in further detail in U S Patent Nos. 5,624,821 and

5, 648, 260, BOtR™ By Wt er et. ai. I n anot her exanple, one or nore
am no acids selected fromam no acid residues 329, 331 and 322 can be
replaced with a different am no acid residue such that the 5 antibody
has altered C q binding and/or reduced or abolished conpl enent

dependent cytatoxi Git . This appr.oach.is described in further
Gotait T U <dtBbieTatyisk edon selieac b Rl gorbieiates. for cxampipy

anot her exanptsgiie iief te Vol ©2R7ran: ‘Goiduatedigtinede wid Biwinansue aci d
DosI L1 on 23 @R ianl LELAALA NSLERNALLAE, WISyl Y O e
PCT Publication WD Dghaa38nple; for BiRftramineacidgrsidue #30 (withiny¥81) iamot her

exanmpl e, the RerabieQivRResk 8 ik b i <hh { I t he
anti body to ne%?aglt e antaib Elé%lgg%lg%@%%ﬁ%épgﬂngﬁgrﬁb é‘g\r{n g? %Jf{“%?{‘iegg a(l ADCC)

and/ or to i néFEASE TEHE therfamispons regfonsenmengst heitigermiine capfigmations Bt ept or
by nodi fyi ng eRaa@lePfesio#80 afth&19y CIHES cadthe JpaciddButedT Bbd aﬁﬂQrQ%iQ@tG berin
descri bed furt r}gé Bn P%u?l i cati on, WO Q0/ 42072 by Presta. Moreover,
the binding SPlebackHuRisieATIpYist a8l intepded o beeparmpasseddy thefifventing Fc Rn
have 20been mappetk aatiderefin@e) s 1987 fnihegeidavsiile BT Eikg FRAMeabeen
descri bed seeaéhing\lwﬁiséasﬁﬂsl?.s. L %e. O{(ZOOé? Q/ ?bOl ) I.Chem .

276: 6591-’560&31]. SRRt Tioe IRUTATT BHE QESRUEE VAL" sERInSYencsdgn 333,
334 and 339 werine Toheswn thedraimepeu vagiob iseqdénng td WeiFgeyRinelconfidddiidn, fonal | vy,
the foll ow ng, i i i & N

bi ndi ng: T25%@%%%%%5%@%@%%%@%@?%E@%ﬂ%z@fﬁ%%&kl&s%
25In still aAWPRERe @EEEET Mishi backiysatyd” grtibeditsare abpa ingndedto At i body i s
nodi fi ed. FOry®¥ By tRMmastlyicosl ated anti body can be nade (Le., the
anti body | acks g cosxl ati on%. Glglcos_ylati on can be altered to, for
exanpl e, ’ncr eas e THREDL LRI {or BT HEROAGI TEES *§2d MR FR&dhen aensetis

c?r bohydr at e asioehhdréas &is r@ﬂ'ﬁcﬁ:e@r]?tﬂe fnere@mmlafgmiqiladggdnw@ sefq@hceﬁé(@gl'ﬂhtgin
altering one ar.nore sites o cosylation within t ant i body
sequence. Fo?c%'jér?r?)t?rg,ﬁwgrﬁge‘g?rkgﬁﬁﬂfe eé'?ﬁsﬁootﬂ%{‘é‘?e rhérlfﬁg‘{%leg’t'rﬁ{‘] "ot can be
made t hat r eskdntple, msidlei#82 (ratidue flddf FRBef the Viyof BBV aan @bbekmagedyiiom
framewor k gl ; j i: to 1. 1 tion at
that ot 6. i LAl 6ot BRISNGE 4RIl e By il Bue

ant i body #or ceaempegend by Sedivertion. approach i s described in further

detail in US. PaienbmdQSampr, H+4330MmiadsidetRe uddvilik rR9) i€y al -
bod be made t hat

In certain other embodinents, an anti can : nhas an
al tered type [8FUEIPEEH hisresiiue Berorspoading hot-01 ersaljteatwercaisen body
having r gd gp %ﬂen@l!ﬁﬁhiiﬂd?o Qiurh te GBS ¥bwddkc Iregsﬁsﬁq&ﬁce?fo tRdi gg@ﬂl}mnb echigih@anh,ng
I NCr ease Isectin U, Ng& S{. uctu Cg) tere YCOS ati1on
pat ter ns. havao BRI ABHCEY &1 U6 Yy o P REFEIE oy SO Eo R Ry
25  phenylalanine. Such “backmutated” antibodies are also intended to be encompassed by
the invention.

Another type of framework modification involves mutating one or more residues
within the framework region, or even within one or more CDR regions, to remove T cell
epitopes to thereby reduce the potential immunogenicity of the antibody. This approach

30  isalso referied to as “deimmunization” and is deseribed in further detail in U.S. Patent
Publication No. 20030153043 by Carr ef 41,
In addition or alternative to modifications made within the framework or CDR

regions, antibodies of the invention may be engineered to include modifications within
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st AN

anti bodi es. Such.carbohydrate- nodificati ons can be acconplished by,
for exanple, expressing the antibody in a host cell with altered

gl ycosyl ation nmachinery. Cells with altered gl ycosyl ati on nachinery
have been described in the art and can be used-as host 10 cells in
whi ch to express reconbi nant anti bodies of the invention to thereby
produce an an GOSH t.he cel
"ines Ms704° k}é%@{”@ chfty Bhh Fé;"é%"%@he f‘%@%‘gaﬂi’ v gﬁgllegﬁggeg&%g%@ PUTS
(al pha (1, 6}ertfnuh8dfsl5f¢=wam@1ﬂeé1f62§é9n, Fweqnwfha«imuaﬁt‘f{%aaig@sdmwréssed in

the Ms704, MNPy i &%} hitRdy braknkreR sy 60 m%n
car bohydr at esZ Th@wg%t%ﬁ 5 e,ana % ; cel | 4

709 FUT84" @Fﬁ’g nes were
created by mRéfiaHegaon5et @aeah@}%w%wswbeﬁ@dﬁm% ofYhOTEIY D44
cells US'Sn9mbéﬁlﬁedrtéfﬂteﬁﬁﬁélﬁ:%yldﬁ@@ta@éiﬁto(aﬁﬁﬁndér SorcParceittal FRufekties attheon NoO.

20040110704 b n nd. Yar nape 2004

Bi ot echnol - BitBug Bevs Dgtaee s podiRgaio ol iRt et bk, $8887 165 1y
Hanai et al nurﬁteﬂngdfhaeﬁua1mecﬂeg1nm1s‘¢Matdftl-aE°(Mlmxpﬁﬁaxhﬂ y disrupted PUTS
gene, which enc?dgn%e%b:§ n(ftﬁﬁ)ﬁlehgr{)gﬁy%fﬁ ﬂﬁ%olts Hcﬁa sgcﬁttg% engrggérr Educi ng

expressed in SUCrh a ce i'ne e COS
or el i m nat Fysint tesidegs pithe Hing® régionds frltsteé,tead u@m_sydmr degigased. Téms al. also
descri by Cehdgrdabﬂ?&s%’?%@ﬁrtﬂé‘fﬁ@ P ﬁu@@gxwmg; Bé{drﬁe)‘ezfd?rTl%ql%E'&’

fucose to t N acet | ucosam ne t ion of the
anti body or Oﬂd%‘nﬁh@?ﬂ W@ethﬁ’ée gEiey RECRRCE pliFred (o, fq*é’ﬁa‘f@i@aﬁﬁ‘il tet he rat
nyel oma cel hssdryheor YRR ab T GRks &86Rdreastss Bedread the a4t oM@ 031035835
by Presta descrjbes a variant CHO cell line, Lecl3 cells, wth
reduced abi P'}“PWYZS to attach fucose to Asn(297)-1inked carbohydrates,
al so resul ti ng madoynpahibcdityitahé Bohig ra@iibh phmdhtitedex pruesdedddask hat

D05 2643, SREGePeRR et s e albiy. SlySuritedlioonyr Br@annSRaH,

descri bes cmbfatidng m’emtremgcdle'ert@d?HﬁeCIé&qlmemsntgfay@mgpmofehfrﬂEmmef yi ng

gl ycosyl tr nsf er ase
(Gl %gi%ﬁ%ﬁ&%ﬁaag@g%{bp %’hﬁ geé) rne@ﬁiﬂi&gé@yﬁdr&ﬁg%g@@r@ b
cel | lines &kkvap FatiVﬁE?‘@&%eéBmBmsg@étbi“ﬁI@g Ahisperoach is desagiprdsin fifsibern
results in Hé@&lr,gggeﬁﬂtgggq-:@ﬁqgg qwg Wl efgne anti bodi es (see al so Umna
et al. 1999) Nat B| ot ech, 0) rnatl vel t he fucose
resi due2lof t he BHOHHS "CHQWHE" @F‘é’ﬂ?@d”"g‘l’? {qdnerrgse ‘ﬁ){’f“éﬂg&é iglise
enzyne. For 11examuu§3appiomw§ A€ psibla Skor atapip B; due bBas bﬂa:sﬁllds\enpv es

fucosyl residues fr ino,, Al. .et 75

Bi ot hgm 14m§t§'ri%'s§a§ %ﬂ%ﬂcﬁ&)gi%d% g?lg%ﬁas&esc%eg I%Ir{ %o%‘l eg %er ei n
that is coné éWW&toéMarbyAltdwtwmecnmrme ihgbiplegjsdl balf lde theAntﬂzmr rdodbdy can
be pegyl at e@feg wnﬁmhe Pk ’1egﬁdﬂ% ﬁassqe n“@mgglnaﬁ% &fsﬁata%o dse“mi

half life o 0 pegyl ate an y, or
fragmenst hé@leéfo lOQP9 pf a:(?ﬁ?i domai of @aﬁqféﬁowfﬁhlgﬁwsyﬂé@ﬁwdémb‘ SgPapend|
(PEG, suchygss gﬁgr(ﬁggl{dlﬁv@l@glgrprggfaeaggdehyde derivative of PEG under
conditions in which one nor e PE grou b% att ched to the
anti body or ant J‘bﬁ&?fh?reﬂg‘?%"t“ts BrES 8 1%?5““%“ &‘W%ﬁ?%ﬁ?“? Ry 1 ed
out via an mq/ﬂ::admm‘thaeﬁeltemamnmracﬂmesaihéayslabetrmaraff@mﬁhmﬁnm(s;\mﬂ% a
reactive PEG ecu v

ool yrer) % et eple( 8%&%0%%&%9?]&4 ﬁgrfftrom §ii Cocf ;aﬁlﬁ’usek‘?iﬁt ended
to enco@pas%?ﬁaw 231‘7, 2t9hé1$,(32¢7§1dd’r22 FE@E teh @edmbedtﬁ@em agrgencpcid residue
to.derivatizgy ﬁn&%?ﬁe%ﬂfo% ﬁz{s@§ alterdd Gffin fom&ét&]hgg{]dﬁ)ut @iafﬁ?lﬁé ant%%n—

aryl oxy- pol ene ene col-rnaleimd

certain enmb d@lﬁ%ﬁﬁ‘tl@o %ﬁ@aiaﬁtap%ézy %‘6 g%toﬁlé@’n '[%’(’fh@di affigrity 5 altered. Ca“

agl ycosyl at gd rRBlain E@dam Fe MREIQdS the 01 cHRGYInBSAHEpIBAGE ETiSapBogehkown i n
15the art and can be applied to the antibodies of the invention. See
for exanple, EP O 154 316 by Nishinmura et al. and EP 0 401 384 by
1shi kawa et al.
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Met hods of Engi neeri ng Antibodies._ . As di scussed above, the
ant i =PD- T aRtTBOdT s hHavi ng VI ° and VK sequences di scl osed herein
can be used to create new anti - PD L1 anti bodies by nodifying the VII
20 and/ or VK sequences, or the.constant region(s) attached thereto.
Thus, in another aspect of the invention, the structural features of

a0 301 PO ot G Sy 8! NSOl 30001508, BB, 578

structurall 91 rel ated anti-PD-Li antibodies that retain at |east one

functional propgy Lr%fh@lf exﬁxﬁﬁe 3 dr%?é a?rﬁno% idb Q%&%@H&Q.Iadn%gﬂ, ds}égghe?‘s

bi ndi ng to human Ions of
3010, 12A4, 326938 and iy car&’aﬂwcedmi@ dlfimntammeend 1¢P@E suc@rthamacm or

mut ations t hgik @d}fhas ‘Q@{éd 2 &Qd‘ﬁtﬁ' RN&G: LRSI hm%é &’onyyleg]ﬁnllﬁaﬂéﬁ@ent ramewor k

regi ons and/ or. qth CDRi eate additio

r econbi nant F@Ot%ﬁﬁyﬁ%@e& IS&Pﬁr‘?a"%‘lE‘“‘l““‘?ﬁf‘i f%‘ﬁf @éa‘ld?utsh%“‘?“hv@ntl on, as
di scussed abov4ess1 &) asogieype.s of m)dl fications include those descri bed
in the previous,sec mat.eria gering
et hod |5 one. 30 SR Sp e e ot s R BoR B

herei n, or 2Hend23%aprdiel€@DIR tireexhy alivs tit hidlitg of the aimbcaiwecaiﬁaohipememgl neer ed
anti bod i yess as a
oot oi ) an ik PR P REGRARHG 25 MBI RERI Rt by SpaneF YRl
sequences pr ov ey ﬂlw&eeq‘hmple thedigacginn ismedificEBRngrengd heabitithefiteeof .

Rat her; the,iBd toRbdiADaBARY AR BININSyEBHAUEIRBES) ankifr 4S55ka@S t he
starting material to create a "second generation" sequence(s) derived

from t he or fgpiFalty Sdepsaihody By andisyirecentas by madifygig epd MperrazR Acigpat

sequence( s)thb%)naﬁr@lgaés%nm@s %@@@ﬂz@ﬂz@sm :Pifsozts@'z@a z@ﬁ%@a@% Beg,y, in
anot her lg nmbodi nent reparing an
[

anti - S8 Tosi. Mheashiads. s, 3o DA Y55, P g 296 20 A bty
chain varl apise307ewops12anb,isk0dy2, 384 UBs) 6 F, SONTI0] 31,m93,334BRY, 35Eqtence

el eoted LT o Sicar oRRo£oastist L0 60 4 BERA BN a0 35 20 2

consi sting &3%. SE@albnanaﬂzlﬁ)xski@snﬁ&dfurtBa in B3l PubilcatidbWOIB/42872 by BRsta. 39, and

D oo 41, s RS GE TG OPRA  2RChRR AERT Rk i 7, 5
| i ght ch&i nbeeaniapsi mdr\egantsrw@mlprb@dyumgag]bwnbendcand:md @m@n@dscmm
sequence Sebrgng(fbgé)ff Rg) Eﬁe%z 9’%0&591 G%ﬁledlﬁ!ﬂnmt;m%%@fxésl%ole@% 2bp 92, 93,

54, 55, 56 sequence sel ect rorﬁthe
group consi %Q&Hé %%@E@ﬂ“l@rm’ﬂﬁmmm@eb@@ngwwm Agdtiongly, the5 68, 69,

SEQ 1D No: 0w bR GRHARES SELGEL b AR LB UPrERIRLHANO
aI tering at SI9BAGE BN S2 WA NASB4/EATA/KAMAI n t he heavy chal n
‘variabl¢ regi on, githed¥nERANENER g%&fdgﬁontob% Anhﬂ)ta% sl vy | abl e
region antibody sequence to create at |east one altered antibody
sequence; affdmp()Peksgsisted antiferyicabednade figqlthy m“?’%d%ﬁk%ﬁiﬁ?é)ﬁ%@ﬂ)as a
protein. Glyco%mﬁsL-anf%@féutoaéxaiﬂp1ehﬁweasettmﬂguﬂﬁe &@leoctg»%rused to
prepare and exgbess t he )%I ter edf anti b gg seqguen E 1 referably,
the anti bod§Rtert cyeeafymidrte myditierings gy %Wlﬁ@d STSEEYP 8ltegig t hat
retains onepnesmgﬁre@ttesaﬂfgly@fsymtioeuﬁthmﬂtelamn;adly v\ﬁqlﬁﬁﬁ¥ Féresanadle, Fthﬁ)r
anti-PD-L1 ant 5 r.ein i,.ch functiona roperties
el ude 0 PRaBTRsER R RGF (B mO ik o'l RS e PO L

a KO of 1x1@atiabk cagioh dsmework glycosylation sites to thereby eliminate glycosylation at that

site. Such aglycosylation may increase the affinity of the antibody for antigen. Such an
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(i) .increases T-cell proliferation in a m xed |ynphocyte reaction
(MLR) assay; (ti1) increases interferon-' production in an MR
assay; 30(iv) increases IL-2 secretion in an MR assay; ' (v)
stinmul ates anti body responses; and/or . (vi) ‘reverses the effect
of T regulatory cells on T cell effector cells and /or dendritic

cells. proal LG PR BLAPRTAL PRaPliod 51 @dsbharegh ki b es can

be assesse&pum ng stan assa s avall'abl e i'n tthe.art ‘ahd
descri bed ke#ein, such as those set forth in the Exanples (e.g., flow

cytonetry, bi ndi, G RBRY Shbodinn€ %Eﬁib@dﬁqb&%ﬁe RHabhaQ ko Ji2fRd L hods  of

engi neering antibodi es of the invention, ut at'i ons can_bé

i nt r oduced BP&FrAYATYSUGH as§‘é13’%?,ft“i°%3’é"1t‘§?i aa'm%haaws regoef gppuntsrof g'ﬁoséiht i - PD-Li
anti Eogys C Q&bidngk Ssmamg havisk 1ﬁ&ﬂ%serdfb&bﬂtthg ewmﬁuémeﬁ/saai dlterﬁﬁ)' L1

anti bodi es can be screene in activity or, of her

functi onal SFYRTqnPaLT Q’aﬁeebfﬁrf"ileﬁl@&s ﬁ%&&“ﬁmaﬁﬁlﬁ m&q‘l"?ﬁﬁé hods have
been descr iathddiedn Sidtecatbohydraicomodificaingb en bPCTorRlished bat foromay,02/ 092780

by Short _deaGLRese IRbRTR, [AIcLARNAG AR AELSENLAG, 0l ARV

mut ati ons LOUSI
assenbl y, l’cerai gb@myianalt mmhlmném‘@@ﬁen dagctibadiathe wbang, calﬂ@'lﬂsm h¢stati on WO

03/ 074649 t&(llsw}ﬂgh tstexﬁéss reg@iﬁlﬁﬁahpaﬁ%ﬁbo%!: mn@mldﬂ% mgre@odm&%' onal

Screeni ng nmet h timze éSI ochem cal proper

ant i bodi es antmeén \@ﬂtal%# ab%ﬂéte,oai Rt AReS W&ﬁ é\§5765r a%(he
Di scl osur e MAMOkdREKe fAGRAGInsRfasd dage, FUUSEBEAN e) fesstBhiterds®), Aabicthgi ¢ acid

nol ecul es t hat _.encode he nucl eic
aci ds may Bﬁﬁﬁ‘l&%ﬂéﬂf%? mﬁ'ﬁﬁ@ﬂ%ﬁ ?@" o s 209 °éﬁ fmﬁszgg%"émBP b a
part ially mum}fyurezds Oithe 345064, mvusaelnuwswrmém linds wete bredted tgahed i S

I sol at §d| u roeted dIS[‘ dgon cﬁlthe'f%%% g?ntﬁ ma(IJI{I(X/D%"Zﬂ g Ilsu 1? r{wg yeglacemegtn\%\ép% from

ot her onent.s or contam na cel | ul ar
nucl ei ¢ am(:dsUcSr Pq:mmPtélhmslon byg. @ﬁ@hdﬁ%byt@ohm qulesnd Yaebudbmbi ef

al kal i ne/ Siy ?‘(Siop]@%tdf&ﬂﬁol B&%%%%E‘%” %%%;ﬁl@ﬁ}%%ﬁ@%@o%@anm@gar 0S€

gel 20el ectr resis an ers nown | e art
Ausubel , etd. é@scﬂbéﬁa cefll figg with efiinstiopally Pisoipisd BUES §ere. Mbick eurodss adicenbgy ,

Greene PUblh’al%lerdQQ s@aa%awr{neydlés@&ﬁasge@h@mea cell@Me a(%h hy bG8 Loyaci d of
the .i nvent| onh can RNA an not

cont ai n*Y nt’?d(flﬂil&:orﬁé’ﬂﬂ%tﬁ’éé'? alﬂ%wﬁﬁﬂdéflétia&é‘@’ %Fén?%/alsc’tqf@“ fucl ei c

acid is a cBNfkehwhigiChiv€a low enzyme activity for adding fucose to the N-acetylglucosamine

that binds to the Fe region of the antibody or does not have the enzyme activity, for
example the rat myeloma cell line YB2/0 (ATCC CRL '1662). PCT Publication WO
03/035835 by Presta describes a variant CHO ceil line, Lec13 cells, with reduced ability

25 to attach fucose to Asn(297)-linked carbohydrates, also resulting in hypofucosylation of
antibodies expressed in that host cell (see also Shields, R\L. et al. (2002) J. Biol. Chem.
277:26733-26740), PCT Publication WO 9%/54342 by Umana et al. describes cell lines
engineered to express glycoprotein-modifying glycosyl transferases (e.g., beta(1,4)-N-
acetylglucosaminylﬁansferase m (GnTIII)) such that antibodies expressed in the

30  engineered cell lines exhibit increased bisecting GlcNac structures which results in
increased ADCC activity of the antibodies (see also Umana e# al. (1999) Nat. Biotech.-
17:176-180). Altérnatively, the fucose residues of the antibody may be cleaved off using
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25Nucl ei c_acids_of fhe invention. can. be obtained using standard

“mol ecul ar bi ol ogy techniques. For antibodies expressed by hybri domas
(e.g" hybridomas prepared fromtransgenic mce carrying human

i mmunogl obul i n genes as described further below), cDNAs encoding the
| i ght and heavy chains of the antibody made by the hybridoma can be

bt ai ned b l,
obtained by, SABaE AR, Lk bl a0l FERA SLABRASEIRL NS

e
usi ng phage desifypsfipm aagbndics (ksseptingn dét @lab(lgéﬁ)dﬁcekﬁ@b&wﬁﬂﬁb anti body

can be recovered Af@® hbffidatif o?f"tﬁé anuHDH;@J 1Rfefnfht ﬂ%rlt&ﬁﬂaté%ﬂi g nol ecul es
of the invention are those encodi ng VH and VL sequences of the

3GL0, 12Ad4, f’é)"ﬂ%“c’“@ﬁlggﬂﬂi’eli1&’6““?@1’2“ bffiglylaief% for gxagple, inprgass ey
nonocl onals anididpedi (8., s helehe ONEEestBsS 0T Frgylheh én Mﬂbc&@qu@aﬁ&ﬁi of

3G10, 12A4, 10A5 1B12, 7H1 E65 1 1304, are
o hown i n SEQ PUSINELeeh ) s et mlyeliy® 230 (B0 B8 Ead 00,
respecti vel y.reiNA esequaideds dretids sfPEGhadilcosiiguein edih ofie @ GbE, PEG2 A4,

10A5, 5F8, 1 own in
5201 D Now: - gt Sk bbbt nngBO, 30 0E DR LD
Once DNA fragﬁ@meé O@H@@dﬂw@tm leaciipelongp al&ﬁgmemashoam@hemamvn@w t hese
DNA f r agmant Sndidfe RS ad éh%io%& rABRE Rkl Rbie BMyxﬁér)’i']Q%&i HeREOHRIARANT DNA

techni ques, for 10 exanplé to convert the variab r on genes to
full -1 ength antiYsBbye rsl s Yinpdd fo gommyts a@Mawéwﬂls @%?é‘sﬂl@trhavedveﬁl scFv

gene. Int hei@edﬁ@&r@ﬂiz@&th &Jitenﬁ. sMbir as%onb@d‘lﬂll@})ﬂltoﬁg @Mlo&%ﬁ&miené S
operatively rF:] DgAlB_ﬁJa nment, encodi ng anot rotein,
such as an at’ 5@8\5{ ¥°° “BYF Sgriain ehopienth: thaanivodipdet o m
"operatively plegyrd{e@dls, dn aplgcodgereld aniibddgi $Mettotd foxiegylitRg pﬂ@teeﬁdﬁﬂhl&v@l irean

t hat the R% [ LN L hat id
sequences}s\é\ﬁco eciJ {)&gtg%%tpﬁ s %ﬁ,&%fboggsc’?%f’ émrnélﬁ%|§r?6?°r e’fang &Qq'ﬂﬁ

i sol at ed DNA3éﬁb)déllﬁmlgmtihfeﬂl\ﬂh¢EP@@@W%:ahhlb%va@odverted to a
full-l1ength heavy chain gene by operatively |linking the W-encodi ng
DNA t o anot her, DI&IA |.ecul e, encqadi ng heavy chain constant regions
(CHI, CH2 anm%s of human heavy chain constant
regi on genes are Mﬂmwsstdmbb\hethaartu-f(D}EEarﬁb@he; thr&igath an@EVy, Aequeneds al . 20
(1991) Seque [ i NLE&NSSE Fi f

Edition, rh?s%esegﬁff-r? in %{n‘% ﬂ? ﬁr%alr-?%ﬁ% tﬁ‘ﬂbi(fla lg(lg \}es mo’dﬂnﬁt&@'ﬂ{

Publ i cati Z‘fh Nodforg& -SERUIRES, airitie Rgarft r%gn@)ﬁecheitb@ﬂpaﬁs\ﬁ,ngamhe%megi ons
can be obt ai rb@qlehweﬁsmfé@{r&tmﬁ%amlotin aﬁﬁb% anﬂ;ta@ym Xveﬁmlﬁq\ﬂ o

constant regi on can be an | gA, 1gE

| gD const ant ¥&@ileh 1ot S%ggﬂl& H%ér 8@58125?» oF G4 @Fe WYARCEBNst ant

region. For %trﬁﬂbalfy"r@ﬂéﬁﬂﬁ-Pgilrb@ﬁlyddte@fhﬁﬂraalﬁl@cnﬁst oh@ﬁnéﬁdnﬁ@fb%’cy%g DNA
can be operat Vell{vgﬂlgl nked to. anot he | ecul e encodi ng only the

heavy chain C#§?" e‘?‘@’@?"d‘nsuch as b‘“‘?%’h“%‘é‘f%}? bl FouEsasRioeRy t he
VL regi on2sanmdeCoR rgiehid #4GLQ 1244, uubAs besygurtio) iRgbt7HG hAiEs, @Bner (38 wel |

as a Fab i ghotr m(l:nh 448 thgrecr?fe éanlggconpbme reco ebll}émtlly w151| kragﬂt p z(iame\\/vlbrkergggrgl ng

and/or other CDRs to create additional, recomb1nantly-eng1neered, anti-PD-L1 antibodies

of the invention, as discussed above. Other types of modifications include those

described in 'the previous section, The starting materiallfor the engineering method is one
30 ormore of the Vi and/or Vg sequences provided herein, or one or more CDR regions

thereof. To create the engineered antibody, it is not necessary to actually prepare (i.e.,

express as a protein) an antibody having one or more of the Vy and/or Vi sequences
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DNA to anot her DNA nol ecul e encoding the |ight chain constant region,
CL. The 30 sequences of human |ight chain constant region genes are
known in the art (see e.g., Kabat, E. A, et at (1991) Sequences of
Proteins of Inmunological Interest, Fifth Edition, U S. Departnent of
Heal th and Human Services, N I-1 Publication No. 91-3242) and DNA

fragments epcRRPRSSH, régoﬂer@)?ﬁ’l@rer(l@m @Q&ls%&o@‘i{aﬂl&t ik hedmByonebantar d PCR
anplification. The |ight chain consta re n. be a kappa or

iQn'c
| anbda condt @ﬁﬁcq]ae@@q(ahsus?ﬂﬁs ttf?ﬁ?f““ﬁf”@f”% éf’oqr‘if‘ s 5%4° If)e?;iat-'(‘?ﬂnstant
region. To Sgc[ue;ﬁ;'é@) c&rxsda%ngﬂd’l@lgHIandﬂ!hw{s) andfidn Mk “eamd detreptiNA
fragnents are op at| ve nat her fragment encoding a

| 2
flexible | |5Fﬂ381?p 3epar@¥?8%ﬁpﬁcése# ﬁsapé%flﬂo aci d 5sequence (0l y4
-Ser) 3, such t had:cotdhgly)/ihlantalmd efvbodiasnt the detrdiot providee agethoedsed as a

conti guous the VL and VH regions joined by
the flexi b|p§epwﬁg‘%§‘t}?ﬂwwﬂ’%’nﬁéﬁt‘ (1988) Science
242: 423-426; HuG) wavidag: &) abe@%@ymwm@e rW|ant1bA@ai§ques@tcomms§mg a
85: 5879- 58&:%R1M€&@$Je‘§élécved%mahe gro&%&%ﬂﬁﬂ!ﬁiengQIﬁﬂ@s§5%25ﬁ4ﬁ4 25,

Producti on of Monocl onal Anti bodi es: of | nvention . 10Monocl onal
ant i bodi es %6nmib&) 2B He2 ‘E)PE%%’HYenFerﬁ?@ﬁ?q T begroweopitag et
vari et y1pf Nsehmgses4, 35,36) 37dignep, @ﬁnmgeﬁmoommmqm&ecwmtecaﬁﬁm ih@dy

o R es rao s b ST Rl AT b YR b S S

hybri di zat ilight chaineedble egioa ngibpdyesb@ene domprisinpr CHRI pdgegncotereted from

techni ques J oo B SAUEING SERAORIRRR! nant 1badys aAnce, SRhANISke 0.

viral or onc e I C ormation’ o
preferred asiuamk sdapted Sty growp eprsisiinep RHQ ili) ﬂ@ﬁﬁb 62,§3I64@6§ré¢,|6ﬁe

system 15Hytesfg GOIR 78I RALGL 9 ée&eﬁé%%el%d%%m‘t@e Foup@bnkishRl drsestmb! i shed

procedure. | 'muni zat1on protocols and techni ques for isolation of

i muni zed Msgﬁo@y?%§4aﬂ6r76fﬂs7%ﬁp %% nown in the art. Fusion

partners (e.g. (b)’TM{ehﬁQBat € b Bikelcldsdsicaditlinmt pavpiacedibesasne al so
20 known. nj zed nt| bodLe of the ﬁrresent

i nvention @awo%seﬂ?eéb%ﬁn&ﬂ' %%Q% W"f"ﬁag §%g(l.ﬁﬂlé’ﬂt8’8 TR P HEH R #nocl onal
anti body priepanesitess atléedy epedeeaindve. DNA encodi ng the heavy and

|1ght chain imy i j;xgregs?n thegaﬁ?r%@éhugfdg??q&%cé‘%% ];Jtéfﬁn t he murine hybridoma

of interest an non- e.g., human)

25i mmunogl obul i Hasleguenteselsr higlogydechniguveiean e mgqi @@cﬁp@m afy] eypigephe

t echni ques. althJan%@gng@mcgo create a chineric antibody, the nurine
vari abl e regions can 't nked to human const ant reglons usin

met hods known |1Ff°fieﬁ‘élyd|“t anfibody enfoged by thegltergstaniibody sgguenge(g isons gl t o

Cabi I l'y et @hihs onfQofb GRHISS e MBmumma&tdfthedmpmm asabbdige CDR
reglons can

20 O£ R Sl St NS LLBTEIGLE UsL et P Knoun i
Pat ent NOS 5, 530, 1Q1);binds OBbHnABN-LEWEOBKY &Zxﬂh’d\d or less;
(ii) increases T-cell proliferation ina mi}ﬁed lymphocyte reaction (MLR)
aséay;
(iii) increases interferon-y production in an MLR assay;
30 : {iv) increases 1L-2 Secretion in an MLR assay;
(v) stimulates antibody responses; and/or
(vi) reverses the effect of T regulatory cells on T cell effector cells and for

dendritic cells.
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6,180,370 to Queen..el.aldme .. . In a preferred enbodi ment, the
“antibodi es of the ins &anion aré human nonocl onal antibodi es. Such
human nonocl onal anti bodi es directed agairist.PD-L1 can be generated
usi ng transgeni c or transchronosom c mze carrying parts of the human
i mmune system rather than the'rmUse system These transgenic and

transchronosoi ni c ude . m herei n as HuMAb

m ce and KM ni cer %ﬂg frﬁgcsm?aa m@%‘l“@?Dgﬁ%"ﬁtgrrega@%?qeeéé?riok?éfsﬁss?‘g‘i‘s@ﬁ Fayadg
herei n as " huases avgllabieoethe art and/or JdyeribbLin, b sethosp sdt Metl &t xExalples )
contains hu | B ER uls m niioci that encode unrearranged
human heavyma(?F and 'y 4“%2 lhd]rfggg{%fs)chal n i munogl obul i n sequences,

together with tar ékﬁeéfan ?fﬁwtnieeaﬁﬁ§ftbwa%thqdﬁaﬁ,epgwm ankeodiep efitbioigesniars g

and | c chajn dnﬂ@tlon(c%ﬁ@e RirSducedsHAREH Br seRbtivdly alohd AP parkNeitan b i HO.8{ 6474) :
856- 859). Accoraﬂ %(5 the mce exhjbit reduced expression of nouse

IgMor tc, arfdipgdy FIEN<E 4nq tPWﬁW'“?&’E"P@ﬂed i Dridranthediseen beinan
heavy and | i ghicerehair Bmtliﬁ@ﬁlﬁn@lﬁf@&/ommm&xoﬁdl§ﬁ>§erﬁé§1a§ §dadribed ifsh, somat i ¢

ot al | ( 1994y AR oo et oHea R B ot BHIBK 19 of

Experi ment aI WHREHRTE) bgFhott HiBschdBbs bbthods fwnisating and\icreanith drtiissd@ ntalidbns

(1995) 1 nt [Hp(in di.n nber g,

N. (1995) L‘Sﬁ%f““i ?agcqeg]g’%‘yé’g’%@%mf&g%eﬁk orafg%mbél}ag nlqgeﬁeognd use
of HuMab m ceAltewﬂﬁve!mBCBBMmt@n mﬁwwbnhgamﬂ deedlbbg/m@lwdhofrmmg, is
further descrd,Redaiionalté , earch
20, 6287- 6205, ©eraioial K voi mBEOdS% 3&&. iz g’%ﬁ%‘%ﬁ%g‘;‘%{%ﬁﬂoﬂ% ?
5:647-656; 20 Tual |1 on et aI (1993) Proc. Natl. Acad. Sc!. USA

90: 3720- 3724; Nicle@i Acit Malkculds EA@dhhabtibodegd e Dichswde 117- 123; Chen, J.
et al. (1993) EMBO

152: 2912- 2920; Tay “the}gﬁfe‘%%ﬂ’g‘i‘g%"(*‘fggﬁ%" o0 afeibteia bt o e“‘i%gyﬁ
579-591; &hd qﬂtl@ﬁvw pfdbe ipventen. Fhe (uEBBEY bEmayibe pBiant ia ahplo bdigyn a_rxr:ﬂ

845-851, the xgs%t&rﬂ SpatfalibhritRl orM¥sE:PiRY Burd RIBOX nﬁcﬁé?&écfld i€ a&&ayed" or
i ncorporated by reference in their entlrg}y See t her, 25

Pat ent Nos. b5 rapdesedgybstantiallypgreyhen purified gwayfgpm gh%séluhz@mpywm or %@o 5:
877,397; 5, 66:-'bnt91ﬂﬁant§e 8.14the? 28 IuIap m2 etk ad 89 p%s%y@?&d&ﬂ@t@shnﬁh&a, to

Lonber and Ka 07 to ran
Pobl 1 oot on NedidinpaanerE it T 3855 Colls aaRtEer. RS 852,

WD 98/ 2488 aﬂha(dtr(\MDr@:Qs’ 2h8 962rs wall knova ui_thmhersge, anmstﬂ&y,,enﬂndi B%}
Publ i cati on
human ant i bodN9 e ofcg?cﬁ% 0 nvlew?arg mlio&yarn ene ﬁ'gjlj'%h aﬁ%?ﬂg}' @%rs e 5%?eﬁ’at
carries hunaanrMn@gdlmuﬂqf thesrefqﬂlemwe$c (fmr ekangies HYAes RNAGnd may or

t ranschonoso .chai n
t r ansgene anﬁﬁé mﬁ‘"&ﬁ%ﬁ Nims e B B e Eodtndl FRudaR 68
referred to HEME}Holgle: KM mice,” are described in detail in PCT
Publ i catign WO 02{fddd &ids@r he mvgﬁor?&anﬁéobﬁtldeh bsnﬁg‘%‘iaﬁ@eﬁ& moldulae biBRES Ve

transgem c ani ma| systens expr essi ng human i munog | obulin genes are

avai | abl e i n 'FHBUESt FYspiRodis %‘E’eﬁ%’ﬁ’ Whdempes. ah‘tbfldqﬁﬁﬁ pyepared from

fransgenic mice carrying human immunoglobulin genes as described further below),

cDNAs encoding the light and heavy chains of the antibody made by the hybridoma can
be obtained by standard PCR amplification or cDNA cloning techniques. For antibodies
30  obtained from an immunoglobulin gene library (e.g., using phage display techniques),

nucleic acid encoding the antibody can be recovered from the library.
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5anti bodi es of the invention. For exanple, an alternative fransgenic
system ref erred to as the Xenonouse (Abgenix, Inc.) can be used; such
m ce are described in, for exanple, U S Patent Nos. 5,939, 598;
6,075, 181; 6, 114,598; 6, 150,584 and 6,162, 963 to Kucherl apati et at
Moreover, alternative transchronmosoni c ani ™ systens expressing
human 10 i nmunogl obu] i re avail.able in.t
used to raise & Fﬁe”‘iﬂlﬂ“ﬁif"% gﬁ %@W@%Of VRRop ﬁr&élﬁ’ ?%nﬁochlﬁggﬁdgig?gpl e,
m ce carryivigseh@hdes of thasuo, teaay y0AShHER N oHI@ B Ih7dhd $ehme2Rihehda hunan
i ght chain ranchro r rr & used;
such mce altsé d’é%‘&?l?“s %T%ie?‘o]rsn&;u qémm%S en%ﬁméggﬁ enﬁagﬁﬁ cad. Set
USA 97: 722-1227%,. 10K8ISP8d OHLL, 8B 1% 8k 1656 t3B7napd i Aretienyin KA IP i ght
chain transehr BeshLiingd o lddGenddstendolfitly b Wa et
NNR LTS s%§egw%g@§@3 SERARAS 0L beiGeriendlily

at (2002 Nature ot ech Hg and can_be used to 'raise
anti - PD- L1 ‘énteitisoets 530, 1244, 104y M8, 18H10, IB12: 7Hhd Hifia 1HRYmend| L8R4l

anti bodi es aQJshB»Q?m'SEEQQBtN@‘DIC@%ﬁb@@5 log, 9pr9@p@raaailwre9&cmarge di spl ay
nmet hods for screeni raries of hunan |rnnuno%? E gﬁf}g Such
phage di spl ay n@’@%@&‘gﬁf%ﬁme%ﬂcaﬁm%‘é]{ﬁ’wn“&ﬂ?“i5&6 bé*’smeért esgBP4b! i shed
inthe art. fre@ﬁaq@‘daﬁ be ﬂlﬁh@&ﬁﬁ@hl@tedMsﬁndaﬁﬂ%@ﬂibuﬁiﬁ&)Nﬁteaﬂﬁ}ué@ﬂbr
5, 403, 484;: and 571, %évar}ﬂ) adner et

t

Snd o e, FneroRaR the Tl g eefi ol engypnt Sy BBy GRS 0%
6,172, 197 tfeghCatrkeorttya &fv gtue. JatdsethaSipulRangatyINosYH 5n@86g PY3;

6,521, 404; QO nddhicbidiBy IRaatd HionR BEZ oddhRnPlithShe ARG By sl 1 T 11 L DS

et at Human HOROCI On odi es 0 e invent | 6n can'a
prepar ed usdsagaEBdD coBtani region giadlewible Bken et rpgivdvebeinked Hrguedbeen

reconsti t utigeh b m&n@edwg@dﬁ ﬂ?amhb %dm( { BRRAS Qrc?ﬁﬁbd@@ch%ﬂﬁé at ed
upon i mruni zation. Such m ce are describ in, for exarrpe U S.

Pat ent Abs.amHnoppig Sqwcamc@eis@e e QgL W%w@?mé‘ﬂ THuNi zat i on of
Human 1g M ce YHamEdkamsm bgodihEe HH@eg!bi‘a@Eh ﬁa@oﬂ’\@lﬁeﬁi&o haEEngiteipodi es

of the inventjon, suc rified or
enriched prépapsEPy Plpebaln"%b[n’ﬁmfg t@ﬁ% §‘é°ﬂé &"ﬁéﬁ%i %%ﬁ#"&ﬁ'ﬁt&% L1, or
an PD-L | fakedding hpavotleingonamt ttgtew(ﬂﬁedlm;andl_ﬁﬁb)e rrgc; sehhieneds ofiftuman
(1994) Nat ure 36 647 Nat ur e
Bi ot echnol of§". g%ﬂ éelﬁio% g§n gmﬁgﬁoﬁ‘g%*]?%% eee \}%Bg*ﬁ%ﬁ’%ﬂ and WO
01/ 144220 F{ﬂyléﬁs@;b&nycs of Prlwmwf:@munblbgmélnme%ﬁﬁbEﬁlgmbe Afepaiport t he
first nf Usgff@g%hFﬁa A R Res, %IIE%EHLAﬂ%QNQrmrsmm BRARh&RAT At ion

(5-50 ug) o antigen can be used to inmuni ze uman | g mce
i ntraperi t omWeanesing mraswl@&mbbe@é@wa@léfsstaﬂéfr%%na%héw#tm | Tpe h‘iﬂ?ﬁn
gJDmfl onal A b&ieEht9sidnQal b dato@l, BAILRGS, ugramgAnIgExpgmﬂgﬂ cdaahlﬁw

mul ati ve experience t the
transgeni c PR HESHN %éreﬁq%ﬁ a”ﬁ%ﬁ g?")% °‘?“gtﬁ{}ﬁ?g£°8d1:?rr‘?tog/\gaégl?°%neal ly
(1'P) Wth aibiyglan die,clriyil-etwedihg BNAGasbeag¢rativalytinkddod irothedDiy every
ot her week | P | I t 6) with antigen in
i nconpl et e 1"golecu o™ dﬁ%&ﬁlgﬂé 1&%&3&1 i c%ﬁs%!nt o 0

The 1solated DNA. encoding the VL reglon can be conveﬂed to a full-length light
chain gene (as well as a Fab light chain gene) by operatwely lml{mg the VL-encoding

6127 908

DNA to another DNA molecule encoding the light chain constant region, CL. The

30  sequences of human light chain constant region genes are known in the art (see e.g.,
Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition,
U.S. Department of Health and Human Services, NIH Publication No. 91-3242) and DNA

fragments encompassing these regions can be obtained by'standard PCR amplification, -
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100t her _t han Ereund..S«at&.also . found-to be effectivein addition,
“whole cells in the absence of adjuvant are found to be highly

i nmunogeni ¢c. The i mune response can be nonitored over the course of
t he i muni zation protocol with plasm sanpl es bei ng obtai ned by
retroorbital bleeds. The plasna can be screened by ELI SA (as

descri bed bel @1dlighfidhdin %rﬁﬁnt"x‘égﬁcﬁ canfeld l@bﬁ%} laﬁlb&a‘%ﬁstaﬁﬂ( e, bk stl-i human
i mrunogl obul in can be used f f usi ons. 5can be boost ed

i ntravenousl ypﬁqqqudﬁlfa@@ﬁo@mﬂgygorbef ore sacrl f| ce and renoval of the
spl gen |b t is ?Xp%’(ﬁjcﬁﬁtéhm gam&hé VEI @aVIftodpatNa ﬁ’ﬁﬁlﬁ@lhti;@ré bpatingy ;
need to be pe m.ce are t ni ze
for each anti Ey%‘ﬁ‘d %ﬁgir?@g%egpwcﬁéﬁ féﬁ‘a I—‘Eﬁffgsf’rfcé‘? ?’%‘“‘h%" . In
addi tion, Bot keqiBosr (Gl dSekiotcB tﬁatﬁmyﬁamevr:aaquéneesbﬁm ek;ﬂgﬁédhea into a

si ngl e nouse ' ) h o

( HCo7/ HCo12) . %@rgsn% ‘9‘ ‘%%Ee mh e onaP‘leeﬂetgP?“ JR’I{}F 3@%%%71%53%“%%
can be used, #&ge %,s%lrdlebdc[li?%)xﬁwnqﬁﬂéim 4259H®ttmtemir(1ﬁ8) PiobNat otrad
Produci ng Hung:, danaskanss Micakad 5., o G085, To
generate hybridonmas produci ng ﬁurrarf rm ‘f@ﬁg? ants?%%%?es of the

i nvention, splenocytes and/or |ynph node cells fromimunized m ce

can be i soI at Badigtioh W@uﬂ@ﬂlmlbadiesapg bpeitiat e 1 mortalized ceI I
i hybr i
I ne, Such as a %ﬁ?ﬁ%@n g%wg bs J)fql% dan-g&?m(’eefﬂ%“ éangg’%roguc% dormas

cati be screened I on’ of en- speci tB’odl es.
For exanpl e, Ec’lrlmjflOé‘feeleliquwsmglp@moomﬂml lwb@mabaﬂtlkgadph@tbydmﬁgom
i muni zed M CRa A shRatik Uﬁﬁ@bﬂdha@&ﬁe&h E%fk@ﬁeﬁﬂ@pﬁgtexﬁtw %mrréaﬂi% 653

nonsecreting nouse myel ona ce w t h '50% PEG™ Cel | s
are plated at %p&l%%gha‘{ﬂélrlyceﬂ hxbf@e}aﬁqqucrﬂfb!fcse}e Pﬁ&f%ﬂﬁ pringiptst qthes r

pl ate, foll OV\&%nlﬂjyﬁeﬁmtpM'Hu odoﬂﬁhhll)&{tib&fj’ chilbee@IpRG4d M vIFRIGE bi¥bgenic
cont ai ni n 20% fe \ ﬁirum 18% " 653" condl tioned nedia, 5%
origen (I tranyToHRA 'E“@tﬁ'ﬂlty%i‘ OfES 1 M sodi um pyruvate, 5mM HEPES,

0. 055 i nM 2- msr cafho gt kasiinimal %emmwtp&!pmngpﬂmdmhdshs the m&@aeﬁ@faﬁ’d

zzr ﬁgh?gyg} ?’er ?‘Sﬁi%é Bro&l%ﬁ%n 15%? gusae:save x‘m tstglﬁfsl%gafocéﬁr ,mum aflgn g:g
be cul tured i potveas ahtdcimigas hiselétion bﬂfmﬁmuslzwdesplbmﬂ@bfwﬂmoﬂ-ﬂa known in

I ndi vi dual we C | onal

| gM and | G ar%%?%o%ﬂmh B&%@g%ﬂ@gﬂﬁgﬁl% hyé) %%ﬁlpgué%&hg%ggﬁr S,
medi um car®bek®®ger ved usual |y after 10- 14 days The anti body

secreting hybri dor@iﬁn&x@& HBlaBizdlaad R dies ﬁ@l{e%%@é?@m%ﬁbl{ban 8 etedafed Bhkd |
positive for human gG, .t he nonocl gﬁga@gntl bodi es can be subcl oned at

| east twice b§}“1‘F Fﬁqt“’lnFFg"fdm“El’tlﬁ Igofiect odpy Prepakc Fesrrded abowe 'Ry be
cultured in veﬁcbmngme wanedna tight Sk 1hmamgwnms]s aa‘n baﬁbthlb@l(ibbm e nluseue

cul ture nedi u[’nb”g { I}anrtac er.i Z%e on, c1()tTo z rLIB l_gl)nocl onal

anti bodi es, sé&lect&L Ky ?Tgr?%% &5 RV 8 “I"W {&& Mg

sSpi nner - fl2as ksxmngIMQedqmnads uging stdndety mplaculdr biokty ©chniqBesp Eomreatapie,s can
befiltereda W th
protein A-sep g:#eg{s%g(ﬁ?%ﬁﬁ%ﬂgodgefﬁcgﬁﬁmgfvgda%E%Hﬁma?ggﬁﬁ( % t}l?llg"G can be
checked by gerone®rewsropirnsasioddmdwhingle ﬂﬁéﬁfb egn’dﬁc%ﬂtqﬂﬂi@l‘lélﬁ 567 to

chr omat ogr aphy:adigy 8RSUMTE clRsE b hdtanikitanlbtl, 8e mﬁnyébﬁmeg%@cmc fserted
exchanged into PBES, and he concentration can be detern ned by 280

using 1.43 ex{ASfrEH @B%‘f“ﬂi‘éi“éﬁ’cet Oéisﬂ‘émﬁ%’ﬁgl?laﬁﬁs&?e%nvﬁb%éﬁ“b@o can be
al i quot ed 3gnd 5325033860 Winter,.30d G.S. ExeNad §,690,101; sFea 08t 86930mwpas; Pr oduci ng
Monocl onal Antﬁlgdj %’S of tth Di scl osure Antibodies of the invention
al so can be produ 8 Lr“nﬂ‘n’?ﬂl ﬁ' St cell transfectorna using, for exanple,
a conbi nati on of reconbi nant DNA techni ques and gene transfection
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20met hods as is well known in the art (e.g., Mrrison, S. (1985)
Sci ence 229:1202). For exanple, to express the antlbodles or
anti body fragments thereof, DNAs encoding partial - or fuII-Iength
| i ght and heavy chains, can be obtained by standard nol ecul ar bi ol ogy
techni ques (e.g., PCR anplificapion or cDNA cloning using a hybridoma
that expresses nhe? re cP e%%Xdu%%nt,'ﬁ%taﬁ{ilﬁaﬁg of%]:qn Ht?on%ﬁmgmoé%?lohﬁnser ted
into 25expressi Tors Sueh tha genes are operative i nked
to transcri mlbaﬂmal S@hdiummammbdmmkmébod@mﬁtﬁc@@ agsighieniclecan be %PnPrhfF%
context, thg Eg%ﬁsge.ﬁ &ﬁ%ﬁw&h&oﬁﬂc e Lariis Ijaﬂé m&qﬂmspmmﬁ@sys@ﬁt an

i's

ant i body gene Into_a vector 'such that transcriptional and
transl ati onlaiherdhﬂﬂtthedPO‘@%a’ﬁéfﬁc@?SWamﬂF%c pdragsslupigpsosryies ipfpdepnice

i nt endeds f uggltOB KOkinEBUUAL g aldIeMbhafS Geshalivedn aringt dollansdiat i on of
the antibody_gene. The expression, vector 30 and expression control
sequences Jekredigbemingy fb‘gla%%ﬂﬂﬁtl ble with the expression host cell
used. The anti bqrﬂe/HhMghtnoctsh@l(w[ecg&n,d;mm;ﬁhinehmmmhmdmglblaﬂmgenehal n gene

can be |nsert d.into se arat e ctor or i bot h genes
are insertéed q‘?ﬂ@aftq’i‘go% FrEaTeRsep L ’%aglh?)ar’fy%%ggfan#ﬁ &CIH 1Il}lbody genes are
inserted i nﬁmmb@olﬁxpms&c@mgﬂ&l&tmm thrgetstandandharbtttvds thee. g. |,
ligatio | emrent ar resrlctlo Sit t V.gene
fragman{f an‘nfi1 “8!““%1‘ %f’h?ﬁl EHeE P ef% Oﬁﬁl Ilﬁa%me i%‘lkﬁgt?gognﬁm tes
are presentgsg). 'I}kteoﬂdlnglylthamde mnmyedud.fealexprasaon ahioeserlagmonand)h t he

anti bodi es descri bed herei sed.to 2 ant i body
genes of anﬂ?SpgﬁstelmownfzgtgP&B Odg?eﬁggr%nheawqﬁé %h%ltaig%g%%?ngsm on
vectors al redekyo ens @ditdlngxgram:ammamnhmtamommrgsnm higtredfidity hiarclg@k n

constant regiorjs Sj I t is
oper ati vel y‘%?l}oﬁ Iéaghtogp?rﬁg\?%t] g Z%ma) h‘{”% r%wg‘#‘%hn %terg\}gg %érd' %%gﬂ,”ﬁe VK
segnent 15s gfispeatientel Shatriavklesy 1l s49-Hy; mbge@ﬁmm Huygkar Hp.1§1 39he/nfenct or .
Addi ti onal 'yevo m;%k&zefsneﬁb M;Lab&u@ey F@Qamereqmw%ms;@y%aw&t or can

encode a sig 5 Tde t itates secretion of the antibody
chain from E_ﬁé@'ﬁ“r efhe Pf@[’ﬁ@tl@rﬂlﬁi %GQH%‘WWQWEC@HO@%“W Ber8Epsi nt o

the vector gueh b% bah nlidaeis SirgaabscRep b ’F&@]ol-fL étlanls@dz)lm«czfaeamasto t he
am no term nus o

an |nununog43"6fﬂjﬂzﬁt{2§’é%%5 ‘ﬁ@&ljleﬁ%ﬁgg%g ’F"é‘r‘”(’ﬂ nggﬁg % gpfﬁgebe

(i.e., aosigndlonpepl(ise) Piamua Aammsmmwmmmm (qrodds el. (1p93) Dalure

addltlontoth chai r n

vectors of ?ﬂfé}em% g?}?lﬁ’%#h%nafrgpalggﬁasﬂ{%@? lggﬁgre%)%esﬂ@%e?g’ @59% 9

expr essi on bimubliel A1 LYAY; "@Mlal, b egeln@394i) ﬁthndmml leetiplogTh 873 @lm
Tegul at ory, ARGHES. ol (BERARLEARC nazswqes@rs@m&e%ﬁmemﬁaﬁer s and

ot her expression contro (e yadenyl ati on si gnal s)

t hat cont r othighhae twrr@lmaercrﬁﬁ@llyowowprateﬂ %@feﬁi’edﬂtb@lr eqtidY- oY bRy chai n

genes. §§Churseﬁatunaﬁgsrys@aos%@@xaessﬁmdﬁ@gmnbedsgés@rs9»9@910'e in

oot o o Beu B e DS B M5l e gL b,

t hose ski |l | &645,807 tdturdn & az,rmmummgiognmmmms éxmmmm,nmect or,

including t [ on, such
factors as ?‘ﬁ%ﬁg%mgﬂg’fgﬁ %g Lok #w%}%gf%ﬁs %ﬁﬁgﬁe (fevel
of expreSS|B(E\TBliingatbtléTan@@é"li’f‘@éthI@tfman@ﬂbferred 25 regul atory
sequenceg for MaMRlHeARHIGREn Rk SXBSRS SF ANk BEbHIR bé/}ars@d usﬁmnent S
that direct high levels of protein expression in manmalian célls
such as pr ofsise that capies Bymaa WRARROBIPRUIY &59PRNSeP P MBRsERE Begal ovi r us
(CW), Si i ghsdhombsontts) sicB¥éOhouseti@nayiby dlfimal Boaly chaih R8nsag8BRVA I US

maj or | ate pronoter (Adl\/LP) and polyoma. Alternatively, nonviral
regul atory sequences may be used, such as the-ubiquitin pronoter or
P-gl obin pronoter. 30 Still furthe_r, regul atory el enents conposed of
sequences fromdifferent sources, su%rg as the SRa pronoter system



S5whi ch the vector has.been.lontroduced.(see, e.g., U S Pat. Nos.
4,399, 216, 4,634,665 and 5,179,017, all by Axel et al.). For exanple,
typlcally the sel ect abl e marker gene confers resistance to drugs,
such as (418, hygromycin or -nethotrexate, on a host cell into which

t he vector has been introduced. Preferred sel ectable nmarker genes

(ncl ude the iyl alakenERES St PHERNBRIS, ALK U85 LbLL

host cells hotr exat e ectlon &1 on € neo
gene (for AXgscyeadddstabliy PCT Publiction W@@éﬂé%lt@hhlé# efwhe | i ght and heavy

chains, the expresi @l GhhalSknGRECLi of s BERGnaRtha | ONt chal ns
IS transfected into a host by stan ard t echni ques. The vari ous

fonns of the *‘E‘@P‘l‘ﬁgbﬁ"t‘l%\“eééiela&%hb[%#“@elaﬁﬁ@rﬁﬂeée ‘Eséd etspEER-1d wi de
variety ofst eﬁﬁmuﬂyﬁsheqmmml Forléﬁﬁq)lef Qfalt&xhﬁwb ﬂws%meygt@nreehe@s Qgenous

DNA into a pro otlc kar yot st, ce

el ectroporati lﬁ?ﬁ? g"ﬁ?“é? g‘ﬁﬁ&"f“é’eﬂ?egcsf'%‘ﬂ?‘&etﬁr%ﬁscr%%g@ forragpen

t ransf ect i on lahidratedteNok.isks9,594; 60TR,IGM; 6 114,698; 6,Neqs®tane ali6296passi bl e to
express the of the invention in either prokaryotic or
eukaryotic hg{s]fgﬁeggq% ’,S“Iexpr ession of antibodies in eukaryotic cells,
and nost pref er ab¥greommmatidragive troshromesolng:, aning:! @htemmtesqmgdiumnrr ed
ecause SHED EMIREKBN o bisSya@IEnlud 31 i U hiepgel s, are

nmore 00 |1 kel ar otic ce I's to asse Fe and secrete a
properly fol dé@o@ﬁﬁoflthﬁﬂﬂ?@m%gfﬁébﬂf@ka@tw cREryina byth o iymanphediy shajiot i ¢

expr essi on OfyarRhrbRede Qﬂrheiﬁuﬂaﬁlﬁ HoaRn nﬁ&ﬁ@&b%et @feﬁed to Befricagitd e f or
producti on of %ﬁgﬁ %/I el ds g‘“;j %8‘5! ve antib %@ﬁ? A.. and Whod,
C. R (1985) PP HifhIBIhIRiGe oFprisigd pFomzyka PP} Bt rPé?f(n%ﬂﬂff & Hobt
cells for exmneszsmgFﬁmnmefaadm dadyhig taik ikadi B8 ligH: cmd‘retraaEchtoﬂM@ﬂieg on

Hocert bed s n iR e RRieheddt Bk a6 b Ml Bo Rchnob st ©' | >

77:4216- 4220,and1®eiieweﬂtmralsd]EERDsIdlaen’ctodeécﬁttrmm\hﬂtop e.g., as descrl bed

in R 3. Kaufman 0
nyel oma cell s, C@m og&éoﬁﬁr%égod{e}%%?gm‘%gﬁéoggﬁ Elhsé)t}) %g%pggdél}sﬁgéﬂag
NSO nyel ona éeplﬁslnﬂth%ﬂfé?re@rreﬁlémne@f laan emneﬁowggw i ych heee30 GS

gene expressm&wm&hm&u%&:@é&%ﬁ &tlmlézl/e@%@%md%&%{ @l0gp and EP
338, 841. Wen reconbi nant expression vectors encodi g ant 1 body genes

are introtflic&PAR & Pl risal Nogr 1499 ééq3b4§4 apha Get9p wg et eUBr oduced
by cul turing Falagt N0OS42¢,0b8 £nd 5380, A7TREDIWREeQL; UiSTRardbilNbd, §p@los b al | ow

el T R N s e

whi ch t he hos%558213 65829 5 gndaysd3, 08nb idbidilhsesqsican be recovered fromthe

culture nmediumri n d .
Characteri zation ﬁ*nﬁ%ﬂ?&@ﬁ%ﬁ[%{ ?%%gf‘%o%ﬁ# cgnaa gogjﬂﬁ{g?}bodu Sisng SC]TD t he

i nventi on2t annlb‘fenfpe@tcehummunmumeﬁﬁgnat@eﬂﬂe@nstltw sughghat @ kerngpl aatjbody
standard ELI égfg [ t t i ed
PD-L1 at O. 2%@9 ors (el gene‘%,%‘% i Aat SSadi £ORLGhoh: & SIS 1
albuminin P P@FWG‘{O’P’&@%?G A Siokotly tWilyneradi | uti ons of plasma from
PD- L14muni zed mce) ire added to each well and incubated for 1-2
hours at 37C. 3 hed with PBS/ Tween and then 10

i ncubated w g@@%m (e.g., for human anti bodies, a

goat - ant i - human | Y Hwmep ohice eriycal@rhamﬂlrvea@ém ?ffb@n}'eagfateldhto

al kal i ne Woﬁﬂg@ga§§@irrfn%lzéd Ve puﬁhed%zgmc}@dtp?eﬁarmr&?ﬁgautaﬁ}?gerpér@oﬁs are

devel oped with pNPP substrate (1 1), and analyze
405- 650. Pr ef'&EBingRt PPfLéeormPE’rPlémme&% MGFFFIBWeté’tL"P‘PE%NSEWII be

used for fusi(ps) Nddre E&H(@Amss&aaweﬁshde@@r e ¢ 58D NRur € BidredilsRghE: Used
to screen for hybridonas
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15 that show pesitive reactivity with PD-Li inmmunogen. Hybri domas
that bind with high avidity to PD-Li are.subcl oned and further
characterized. One clone fromeach hybridoma, which retains the
reactivity of the parent cells (by ELISA), can be chosen for naking a
5-10 vial cell bank stored at. -140 C, and for antibody purification.
To purify 385 kﬂPBleb%r%HﬁﬂcQ%'v@é 98/%%&‘%% bwarclmcp?@@ragenhmcer own in

two-liter I hner -fl asks nonocl onal anti uri |cat| on.
Super nat antv§ll el fwecks dfpgs upen the EYSE‘BﬁE‘érhtFP‘a‘t"é‘BplﬂéfPB’f‘Eﬁdé’F feepmRinant

chr omat ogr %&B%at%kﬁSM%BﬁWLﬁaﬁ%m esRed PARIELItR huRkS Ratianay, NJ) .

El uted 1gG can be checked by gel . el ectrophoresis and hi gh perfornmance
liquid chrdﬂ”&?%’&?ﬂ y to ensure purity. The buffer. solution can be
exchanged into f¥afed posdlbeo ganpemihabiaimeatiobeadidodssnd PRy OD280
using 1.43 exti ct on coefficient he 25nmon Lan can be
al i quot ed Arg 3??%316“ Clintuative ¢ Y e?ﬂﬂﬁ&gﬂwﬁt l:HSeh%s)Sgl elzt ed
anti - PD- Li thﬁbthe)trm»geaic rracretresbm‘uﬁl vaen bitiatly rtrmluumct}uteaperpwlte@lbe@) vathch

anti body c r |+ gents
(P eroe) FAMEERIbRNEHR BN SI6ATRA AU RUSA Bl
monoc! onal Gerfo & BEHPES W&héﬂtlﬁplblpllmmﬁi%ﬂfewﬁ6@3P‘@ﬁta%°‘§?ﬂei= péeNaBs can be
per f or nRd lagkngan%{%uh&s é}%&cﬁemﬁleé SAtelint. @§ada@io@$vhde%@usume aBhRYe.

Bi oti nyl ate |n|n(t;1 can_be detected w a strep-avidinal kal i ne
phosphat as@f ity are found fo beﬂﬁhﬁe‘?’@f“?ﬂﬂgﬁ@ EFPFe‘mP’é‘BEt W@n%par&wqﬂ}tg
ant i bodi es ovér$RicyiRe JEthe BATuEAtoDRoPRI F/EH plBEha dAiphy bél&@@jﬁiieﬂ bg pecific

oot ype of TARHBBE P kT R o BB B bBr P B e
can be coatvetl suffitient fitefsiofAmiPIBL.1 Rmtan irvonewglobulin namrb@gkedb?urlﬁlmpne\hepml ght

at 4 C._After I with 1
lag /m lsér ebse% 8)5?3‘& l%gvg%&sﬁ fﬁoﬁ%gﬁ%lﬁg fg‘Jl gicﬁg?eadquﬁh gﬁiqesot ype
control s, apleandbiserpectedipidrbivsipns ffrach dpmunizgtionayiger o ] bo memgdl | s can
then be reqglad Mdif4 ﬁﬁéefaertymwg&nmgad 8 eammgeol UM BPSR fikg 284 kal i ne

phosphat ase- conj ugat ed probes [ates are_developed and anal yzed as
descri bed ABoVestramsiE ”PE1> Injadgitions hoth HEe7 aad HCpE? ffaEi?gF?Fé’ra" btk f or

r eaCLI Vity wethbt iiba L-.mgle Abisk gmglﬂo &lﬁfcrmﬁﬁrﬁa’nﬂwhﬂly@hd}m ﬁl@lsgeﬁésl efly, PD-LI
can be

rep u
ol yacr  anfe aen L AR EGGy bbb P RGRER™ Simpals v ohe
separ at ed alaictigpdsE:ameletir ansferred to nitrocel | ul ose menbranes,
bl ocked with 10% fetal calf serum and probed with the nonocl onal
anti bodies to be tested Human .1 gG bi ndlnn ca belde.gted LIIJSI ng
anti - human --:-. pLY v ,' qucin g by ll__ g_e au Anbiaodies.of i PsEIBURen
substrate 15t abfcﬁéeﬁer(t&)@ﬁaorﬁﬂ @rodudig. hmnﬁtmorbabmsanumxas of Bt i body
Physi cal Pr.o ntib €s.0 res nvention
mmybe 1 ur ORBRCbaPRerE RIEEDBGh PHe SR PP S s R REL o
t he ant1s PBaskd toan btppopdate snmdiratized uel lms,saghss Aapusb eryulomel cdlidindeTlect
SR% or d ff&p@géem fionflb Hn%ggé?éen&iﬁstﬁ@ﬁ%@fm Iﬁggaﬁﬁggf SiRARRMRN L hese
present i n\,fgmwpi%mﬁleé?ilﬁ&e?ﬁl@ﬁéf S@kﬂlﬁb@@hf@wyﬁ:ﬁﬁwm&w&ﬁd giceed i n
ei ther the He'ﬂﬁmto@ﬁe-mmymﬁﬁlﬁtﬁmﬁm-ﬁéﬂ @BE@ﬁé&éﬁngﬂi&%eﬂfy@l%ﬁﬁ.\&ﬁs of one

or m)regly ati ZF&L vari abl e regjon nma in
i ncr eased %&d%‘rﬁ%g?)t‘v gﬁ%tp %9 AHS ArRRIedsE 2PRip afeéyr?a%/ the pK
of the znt Itbﬂxdxy mitregitet plata) folewed by a two week incubation in selective medlum

containing 20% fetal Clone Serum, 18% "653" conditioned media, 5% origen (IGEN), 4

mM L-glutamine, 1 mM sodium pyruvate, SmM HEPES, 0.055 mM 2-mercaptoethanol,
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25 a%_%en bi ndi ng (Marshall. et al. (1972) AMJ Rev Bl ocher?:
027 Gal a FA and Norrison SL (2004)J I nununol 172:5489-94;
val lick et al (1988)J Exp Med 168:1099- 109; Spiro RG (2002)
d ycobi ol ogy 12: 43R-56R; Parekh et ‘al (1985) Nat ure 316:452-7; M nura
etal. (2000) Mol Inuntnol 37:697-706)." dycosylation has been known
to occur at smid GARIA, @mgm@aremﬁycﬁ! o RE B0y 3id regi on

glycosylatlon may usin ot assay ich cleaves

the anti body Stgé‘apﬁhﬁ)gégés agdngﬂ hm}isn%ﬁe‘t ‘h@f‘t‘mf’@s ﬁ@effaél?fo’gll‘&t%@w waeks: on
using an as S@Ms éah@& cUHRAS W BRIRER hﬁﬁﬁ{h@}@i‘1%§lh&@wﬁﬂﬂTsﬁhivfdﬁal%ﬁ§

Si ng. D onexh AR <ErrdeE DGR dpg TR oRER e B R e g

sacchari dés déxtensiveehybadbriantovtihmans mmhm cirtteobandd ﬁdnﬂly)éﬁaSI otindays.

nave an-ant; TERAEY SoefhG bns ai0THst R e SRS o
gl ycosyl at i ofer huﬂ@n@(béwntmocamhhaem@dicman hesub@yleéalleletttwngb)almztmg)dl es

o by mut at | SaTDE (e e Runte AR o bd AP oo ecklie VAU BB, 408 P
t echni ques \A@?l’odﬂ(ﬁb‘&ﬁﬁuqchlt‘#%ewfOTClafaCteﬂlﬁqﬂ% pref er red enbodi nent, the

anti bodi es of the,pns ﬁtﬂ'ﬁan'n{b\‘l&mnhl%tlﬂglep%lec%gH§t§1’d§h1&%%9r%e%gd\ﬂﬁn
i soneri sm si tei%A dea asﬁ%§t| on or 1soasp artic acid effect ma occur

on N-G or D- 0 %YB@PF‘P%T‘WO"T%“%@%@rr?‘kﬂ%ff’?tﬁtﬁ c@i be filtered
i soaSpartic ad lcducafnfaeﬁbefb:esmhin&hrdmatogﬁp}iwwmrpaﬂém @@epnﬁroseqpmﬁ@ratl c

ki nked st ruckGra o - Br b e ek e Rt &Rt han ¢ ne
mai n chai n. Fhemanedigiidghiofhatbgahy paniurapustyi Hled:aﬁerbeiuma&ubaed usi ng an
| s0- quany; as&%gge‘ﬁ‘?ﬁt&ﬁlak'%ﬁ&gé‘c n&“ﬁ{ti%ﬁﬁal'ﬁgﬁgcxﬁﬂe u% SP%sgﬁzl%in%Pﬁs

i soaspartie acl Each ant ve a uniq tric point
(pl), but getrénips ockfisiont Bl I@@oqglawnmbodfeamn b pliqueted 338 stoeerd gle 8O C.
between 6 and 9.5. The pl for an 1gGl antlbodytyplcallyfalls within

of £ ) I | |caInyaIIs
within the pH At RO e out si de
this range. At héugltvdtehef tm‘nﬁ*eaomcsu alap eangaepead@hdlyialhnd( ndmpsftdmraelsmg;

specul ation £1al 30 BAThERNUEABell IR BLiR IS AL ARLLLARO®. oY

have sone un |nsta I'nVivo frons. The 20
i soel ect PP c pehals amye%@wemtbﬁamgnyloaxsm&(ﬂ%é)r%pmng@é?é%&zb| c

focusing assay, whi e%Elndﬂé @@éxﬁx%ss%e&ﬂnlﬂaﬁi@éj b%&bcﬁ? e 2%&){':5 elebf, BRIALASEr

focusing for increased accuracy (Janini et al El ectrophoresis
23:1605- 11; {Meeds rartial qragoeetidishiid bayy dphs aané@ °§?'se¢s@ stapdat et al
(1998)J Chr ORBIEQGE bﬂogpﬁclﬁﬁﬁes@??g Pdmhnﬁﬂﬂ&ubmtc@mmmbhsmgsa preferred

to h t t th fall
the nor mal IR SRS Db bl oh Pl o FrBvargh Bentell g "
anti bodi.es Waplesstonprctom sitchéhatthy gends areapgetivelg iniey tmmmlpmalcahar ged
surface resi lga"fllglﬁtﬁlﬂsllc&gfro? 691?‘ ! dInTThelf &rﬂ{e%utﬁsterm opﬁ'iét%veymmfxeﬁ" Is m n%ecf

Each anti body w npet a Ndi-¢at Ve of

t her mal st abfelnicaythétkiniagtbodygens is hg&teﬂlradeanpln@atN@w@m@@ ai@ur r Pharm
El ot echnol Shéiggrtlozle’h)contﬁl .té'q&'ﬂ@é’s wﬁtﬁ]iﬂm&t(ﬁ‘tsé@ thdif Mteﬂc@&ihﬁ@tkﬁ%f greater
overal | antibody. st abi In vivo. ting 30 point of an

ant i body nayfe%at%%lﬁfﬁ%%%’ioh gldtt@aqlﬁtepfq%fé%e agtalwﬁy gege.dTieranression ¥gotor

scanni ng sgal dieRMéskivn 6&5&@1%@&1‘1@3 ard @1@&3)0 H%faaﬁﬁﬁhﬁi@ witid Bhe 3:Hedsi®Dhost

Ghi rl ando et a! 9 ett 68 ndi cates the
tenperature S "'%‘I]‘? %E%W‘Fyfup'i'élﬁf’ rl:ﬁcﬂegangf elaﬁt 0‘%11‘3?‘6’(5’ Vngef‘ﬁﬁa‘ﬁ di cat es
t he t enper at lsetedintocepapdteteeiomnmdraliypigallgf bothhxenea itz iiaathy intddaenr! |y, it
IS preferred that the Tnl of an anti body of the present invention
is greater than 60C, preferably greater than 65C, even nore
preferably greater than 70C. Alternat ig\éely, the thermal stability of
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expression vector. The antibody genes are inserted into the expression vector by standard
methods (e.g., ligation of complementary restriction sites on thé antibody gene fragment
and vector, or blunt end ligation if no restriction sites are present). The light and heavy

chain variable regions of the antibodies described herein can be used to create full-length

- antibody genes of any antibody isotypé by inserting them into expression vectors already

ehcoding heavy chain constant and light chain cbnstanf?egioris*of th_e'desired isotype
such that the Vy segnient is operativély linked to the Cy ségnieht(s) within the vector and
the Vi segment is operatively linked to the Cy, segment within the vector, Additionally or
alternatively, the recombinant expressioh vector can er;i:bde a'signal peptide that -
facilitates secretion of the antibody chain from a host cell. The antibody chain gene can
be cloned into the vector such that the signal peptide is linked in-frame to the amino
terminus of the ant_ibody'éhain gene. The stgnal peptide can be an innuunoglobu]iﬁ signal
peptide or a heterologous signal peptide (i.e., alsignal peptide from a non-
immunoglobulin protein). ' | : ‘

7 In addition to the éntibody chain genes, the recombinant expression vectors of the
invention carry regulatory sequences that contrbl the expreséion of the antibody chain
genes in a host cell. The term “régulat'ory sequence” is intended to include promoters,
enhancers and other expression control elements (e.g., polyadeﬁylation signals) that
control the transcription or translation of the antibody chain genes. Such regulatory
sequences are described, for example, in Goeddel (Gene Expression Technology.
Methods in Enzymology 185, Acaderhic Press, San Diego, -CA (1990)). 1t will be
appreciated by those skilled in the art that the design of the expression vector, including
the selection of regulatory sequences, may depend on such factors as the choice of the
host cell to be transfon'néd, the level of expression of protein desired, efc. Preferred
regulatory sequences for mammalian host cell expression include viral elements that
direct high levels of protein expression in mammalian cells, such as promoters and/or
enhancers derived from cytomegaloyims (CMV), Simian Virus 40 (SV40), adenovirus,
(e.g., the adenovirus major late promoter (AdMLP) and polyoma. Alternatively, nonviral '
regulatory sequences may be used, such as the ubiquitin promoter or B-globin promoter.
Still further, regulatory elements corﬁposcd of sequences from different sources, such as
the SRt promoter system, which contains sequences from the SV40 early promoter and
the long terminal repeat of human T cell leukemia virus type 1 (Takebe, Y. ef al. (1988)
Mol. Cell, Biol. 8:466-472), -
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72 10A5 71 12117 ...70.136G4..66 69 101110 69 In a preferred
enbodi nent ant | bodi es are sel ected that do not rapi dly degrade.
Fragment ation of an anti- PD-'Li anti body may be neasured using
capillary el ect rophoresis (CE) and 1VIALDI -Ms, as is well understood
in the art (Al exander AJ and 10 Hughes DE (1995) Anal Chem

67: 3626- 32). |

sel ected that hav%la%dlﬁ&ﬁ%fh%m%g&glﬁ e@?&g#ﬁ@@k %J%Egaﬁggeﬁ%‘%gﬁ ead
to triggeri ngewerﬁssquwmt!@wvrcmﬁey ?aé'ﬁ pdskitional serypnges, sich axseqiienses

unf avorabl e nﬁ@&@@&@l&br@mrﬁom{eq&%nd 1R5 ceiﬁez@gr@iglnyof@ﬁmcatt%ﬁfian@s are
acceptable with ageg egation of 25% or |ess, preferably 20% or |ess,

even nore 15 SHFEIOETIANNC 8o8Y,10F sqlagtalle marerge cé[‘tiﬁ‘?se“F[é"rt‘&bPﬁ}“’itG@)éséﬂm | ess
and even n:n[1 av}mmérﬁe%nadlﬂ':h)isk &h mfroduee&‘lﬁsee Agguemaemm a1309.2hb6; 4[5@@@?@? agd by
several tec Q n the. art si ze-excl ysi on
col um ( SEC) g ﬁ Wf??d?’_‘ﬁgﬁ\é\@- ?P‘q"'ﬁﬁ‘“&?lec WP%S?%YQ‘EFgSF gﬂﬁe ‘(‘ﬁéﬁf@%‘” & 1i ght
scattering toemsumwtto frygsyoaip assE4H B, igromycin or trietho®axste,oon artidt béihieto svhich

the vector has been introduced. Preferred selectable marker genes include the

dihydrofolate reductase (DHFR) gene (for use in dhfi- host cells with methotrexate
10 selection/amplification) and the neo gene (for G418 selection).

For expression of the light and heavy chains, the expression vector(s) encoding
the heavy and light chains is transfected into a host cell by standard techniques. The
various forms of the term "transfection” are intended to encompass a wide variety of
technigues commonly used for the introduction of exogenous DNA into a prokaryotic or

15 eukaryotic host cell, e.g., electroporation, calcium-phosphate precipitation, DEAE-
dextran transfection and the like. Although it is theoretically possible to express the
antibodies of the invention in either prokaryotic or eukaryotic host cells, expression of
antibodies in eukaryotic cells, and most preferably mammalian host cells, is the most
preferred because such eukaryotic cells, and in particular mammalian cells, are more

20  likely than prokaryotic cells to assemble and secrete a properly folded and
immunologically active antibody. Prokaryotic expression of antibody genes has been
reported fo be ineffective for production of high yields of active antibody (Boss, M. A.
and Wood, C. R. (1985) Inmmunology Today 6:12-13).

Preferred mammalian host cells for expressing the recombinant antibodies of the

25  invention include Chinese Hamster Ovary (CHO cells) (including dhfr- CHO cells,
described in Urlaub and Chasin, (1980) Proc. Natl. Acad. Sci, US4 _7_7:42] 6-4220, used
with a DHFR selectable marker, e.g., as described in R. J. Kaufinan and P. A. Sharp
(1982) Mol. Biol. 159:601-621), NSO myeloma cells, COS cells and SP2 celis. In
particular, for use with NSO myeloma cells, another preferred expression system is the

30  GS gene expression system discloged in WO 87/04462, WO 89/01036 and EP 338,841.
When recombinant expression vectors encoding antibody genes are introduced into
mammalian host cells, the antibodies are produced by culturing the host cells for a period

of time sufficient to allow for expression of the antibody in the host cells or, more

61



| mmunoconi ugat es I n anot her aspect, the present invention
features an. anti-PD- L1 antibody, or a fragnent thereof, conjugated
to a therapeutic noiety, such as a cytotoxin, a drug (e.g., an
immnosuppressant) or a radi ot oxin. Such conjugates are referred to
herein as 5 "inmmunoconj ugates”. |mrmunoconjugates that include one or
nore cyt ot QXfexﬁﬁy,aé@atib@Bﬁné Aeibddg iBSthS IR RRESINShich e Bost @NlOasE N OF

cyt ot oxi ¢ agent c).ude et r.i.nment

1Sy cer fE e e Sk B B g bRt 3 1 o
et hi di um bgsmﬁtaﬁlienmetm&tsl ne, mitonycin, etoposi-de, tenoposide,
vincristine, vinblastine. cokhicin, doxor ubi ci n, daunor ubi ci n,

di hydr oxy ant hraC|_n d| one, m toxant rone, 10m thranycin, aetinonycin
D, 1- dehydeheraslerzstionol dagibody rAntigen) ds, - procai ne, tetracaine,

| i docai nie, pr 0mmaiepéf,theaﬁuénmrcmbs&dadicamalﬂ@{ocmﬂDtsy, R eRhRes:
t hereof . Therapeutic agents al so include,

anti net aboqtz}nfl@g E%IéA Bn %Wq’m%?g@éare %oatewft]&alg&%ggB I_ﬁ éat 0.25 ng/ml
6- t hi oguaninmss, aﬁ&'thar[ BbikEwitlbs% bMﬁHthl‘ﬁ:ﬁ@]bhmﬂ&CHlS)&liluﬂ&)s,ofiﬂtﬂsydyat| ng

agents (e. C reth hi oepa,chl.ora | an,
car nust | ne(%é'Bg‘K‘ﬂ?Jf q@@ FL@“F%%QW"B) A1 ?cﬁ %Hgﬁll busul f an,
di br ormnarmmfoattbd fost-2 hqmrmm”@cil‘m; plmstamrwashenw@hPBSYdrwcansmdtmml or odi am ne

P13t T I (Lo PDR) 1580 ALY o2 ABRURLARS L i AR TRTH0T o 1

(forme dadnonyciny and
dact i nomy cipecifief rolyriend! seageot) Fm@ﬂ te)alkakivieabospharase fond bavr atrdy i riifteand

ant hranyci @asﬁrﬁ%/me)plate@%q d%‘o‘pedﬂnﬂ]\lﬂ\’ sI e OQ 1‘r(gﬁ'ni§¢! -and éﬂaf}ﬁéd' 80DRE and

Vi nbl astin referred exa erapeuti c cytotoxins
that can 95%6%h; Pa@fafﬁ@u nigs %chahﬁkwéwwst titses W%%%ﬁ# BRIvEIAEY ude
guog:ar nyci ns, Qﬂ'ELIS?@XEﬁy ad dbsansaaabbaerbam ﬂlﬁﬁbeaM t@ufee;sfoahyugaam@nd _

eriva er eg n.e a cali ci t , conj ugat e
i's com[]ré t?‘ﬁls RRSHYS 55t 1\f—,*%g’( 'K;B‘ng% ]g{ Zﬁﬁ i}{a?g}n@ﬁbd% ins can
be conj ug aatveiity toadPLant irb edtles=dahd ﬁ;i‘tﬁr nhimeuahzed) NOuesdlong fibinrekehr
25t echnol vaila ' Ly hat have
been use dol%rl Coglrz]ij x;vj B{rgta npthg Rg?tgg(t}{? cr_)]f tﬁéﬁ{a&y i (Q%E]gbﬂf §£I]| be Rosgxb%){ ar e
not | i mit emaking,a ﬂﬂl)ﬂd'mzqﬂﬁﬁe@ staréw ab elidH &G, end @lsatnélp@y pmfs«ﬁﬂdnl des and

pepti de-cont ai %Iﬁg] e hfpss. §1 alﬁbJJdlaks%rectsa{}b%m%mﬁ%@Ffomf tyd-litel O

exanpl e, suscept e to cl eava sosomal
conpar £érengpinger- fbﬁl«.ﬁé@morlveﬂlf@alta@n@ribaur@g@%y&wmt@mg be ﬁlmﬁl agd
g B ot teﬁs es phehessinkiond dithit§¥XRo8Ssesbhl With Hﬂiéfn 4 ]gegﬁe?%e B8, f

cat hepsi nis or fur i scussion o
types of cvfcsigtﬁbfq NO: %ﬁ‘fﬂﬂﬁg‘? %aniﬁg‘eﬁ'ﬁti%é‘%d?‘iﬁﬁop}tobeﬁis 1%ff51ﬁgpf§peut ic
agents to kquid damehaegaplyeeenahrs purﬁﬁlTlﬁ buffar sobtioAtan(bd 8XB)ned intolB3g Del i v.
T
(2002) 2Nat mﬂ@vlon@mb@heszﬂﬂ@@hql@@d aﬂaﬁﬁ-‘mimt -8p°’C.and Kreit man,

(2002) Curr. Q?o Hé]crmkn@Yﬁl%tdeﬁcteHnHQ@-ﬁ rﬁ&g«gon]apgl%od% B8 %o unlidie and
Springer, CJ. 01) A 264, Antibodi es of

the pres enﬁpltPﬁ?&éi’Fﬂl al’ﬂtﬂ’o‘é)l @B b"c%ﬂ“"@@tﬁé é‘iﬁj‘&f@g‘f"é’iﬂiapbavéﬂ?b&dlf%@f i ve isotope

(Pierce, Rockford, IL). Competition studies using unlabeled monoclonal antibodies and
biotinylated monoclonal antibodies can be performed using PD-L1 coated-ELISA plates
30  asdescribed above. Biotinylated mAb binding can be detected with a strep-avidin-

alkaline phosphatase probe.
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5 to generate cytotoxic radi opharnmaceuticals, also referred to as

r adi oi mmunoconj ugat es.. Exanpl es of . radioacti ve i sotopes that can be
conjugated to anti bodies for use diagnostically or therapeutically
include, but are not limted to, iodinel31, indiunm!| I, yttriun®0 and
lutetium ™. Method for preparing radi oi munconj ugates are established
in the art. Exanpl es of radi oi nmunoconj ugates are comercially

avai |l abl e, incl Udl'd"cgztekgmgﬁﬂ ﬁbt’yﬂ;r {rid@@gﬁnﬁ’ﬂﬁ% rf&ﬁ)gﬂkgf@‘ls §Qndb@trﬂg‘f0§ﬁ3@(ar ™

(Corixa Pharmaceutical s), e use O prepare
r adi oi Munoc GH&IGaEcES Sﬁfﬁliﬁﬁ@T ﬁ‘ﬁ’é%ﬁﬁ?f%ﬁi‘&lcéléf igrftypenBorierampln fodatermitize

anti body conjiégshyes o hukfA® mbibéRAd mﬁmo@aqmelta%m&ﬁ:@tte; PlatiBh b/cotedhiEN
bi ol ogi cal resznse and t he dru%wnnlet is not to be construed as

linmited to cll&edH ohpntidaas fnpungglobplinevaisiehtat ¢ %d’é’ﬁ’t Rlocking with x4R5fe, t he

drug noi etsy MRYLAS 2R rRERE RitN RF /6 YR ERE: H8nRRAAGTHoMes @p&ﬁﬁared
bi ol ogi cal acgtivity, Such proteins may include, for exanple

enzynat i cal | ySOHE¢ ‘P‘:\?E"lﬁ @R?‘??‘e“btf*m%“ir?/@r predyneriotne.ar wells cafst%ﬂ’eas

abrin, dein Aucpseiddaneanaenkot OﬁﬂuﬂlanlgM -ghe i dneiihPphbPritibe-cenjyRkled ei n
such as tunor osis facto bi ol ogi cal

nec r, of in ;
response modiPfPEY glatgﬁ%ﬁdeé’gl"pcfl&?‘{aé%%‘?gf"s °S°r'§?%ﬁ%‘ta nes, 20interlcukin-1
("I'L-1"), interl euki-Pid-21 hiinbdoI&5s)can berftuetret e for Gac(iv tyl.w:fEP)D,—ngarnagml ocyte
nmacrophagg, ¢ | a " ") g C | ony
oti il at g Phage il eShilt: 4551l o nEMieR peic P AR AGbRessP
Techni ques f@lﬁlf&tecmlyagal@mwggﬁé eleﬁrOPh@eqsiapéﬁﬁrhbctrmh@W, theseamitedyotifess ar e

wel | known, %r%%ans@erﬁd to .Hr&amo%é maﬁbrane h@a&a&ﬁ%%%&g@@h@naﬁ

| mmunot ar get i n% I n Cancer
Ant i bodi es ARE @%Wé@he mﬁlwﬁlawanfmwcebcdw@ﬁ vmarxlé%myhngfmbe geAesied 5,6

(Alan R |—| S 9ising 4H6- huﬂa&g mlld‘ﬂle%is iR e4nd bevelop edAﬂih'MN@? sitRfratdr Uug

Delivery,”. in r ol L1very (2nd , Robi nson et al.
(eds.), 1pS éai’gosgé‘ R/ngif‘él ng'k ’5r 1987) Thorpe " Ant i body

Carriers O Cytotoxic Agents In Cancer Therapy: A Review " in

Monocl onal Ar;@nhggq;,%ma%@w@bpl ogi cal And Clinical Applications,

Pi nchera 30et al. (€eds.) . 475-506 (1985); "Analysis, Results, And
Future Prospecti v@le@“bPﬁ‘éS #H@P&Fﬂ‘éﬁw"@“@é’éﬂ?@ Tiether chiagrairesby st i body | n

Cancer Ther apyrﬂous bH’}'SAMI'ﬂ %k:'mé\ﬁlﬁl'-ﬁ?ﬁﬂl zﬁx‘ﬁbd%%’s Vatha®lssdoe nBlel v 4\
Ther apy, Bal % gf Qﬁ g deF&Academc Press 1985),
and Thorpe e Etﬁcita“d/“ i aé"p%\ ST BRFSRAL SIFOOPRSpEPErds of
Ant i body-ZXoxiprop&diery ugat es, " | nmrunol . Rev 62:119-58, (1982).
fBlerﬁflefsl gl g/gggfﬁlgome mrl)Og‘ngltétp gmgt}%éps 0-?%1‘15 p}e?e?lt leerPoennr;[layIcQXte?ir?Brlle%p

more glycosylation sites in either the light or heavy chain variable region. The presence

of one or more glycosylation sites in the variable region ma}r result in increased
immunogenicity of the antibody or an alteration of the pK of the antibody due to altered
25  antigen binding (Marshall et af (1972) Annu Rev Biochem 41:673-702; Gala FA and
Morrison SL (2004) J Inmunol 172:5489-94; Wallick et al (1988) J Exp Med 168:1099-
109, Spiro RG (2002) Glycobiology 12:43R-56R; Parekh ef al (1985) Nuture 316:452-7;
Mimura et al. (2000) Mol Immunol 37:697-706). Glycosylation has been known to occur
at motifs containing an N-X-S/T sequence. Variable region glycosylation may be tested
30 using a Glycoblot assay, which cleaves the antibody to produce a Fab, and then tests for
glycosylation using an assay that measures periodate oxidation and Schiff base formation.

Altemnatively, variable region glycosylation may be tested using Dionex light
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5 an anti-PD-L1 antibody, or a fragment thereof, of the invention. An
anti body of the invention, or antigen-binding portions thereof, can
be derivatized or |linked to another functional nolecule, e.g.

anot her peptide or protein (e.g., another antibody or |igand for a
receptor) to generate a bispecific nolecule that binds to at |east

two differ Qﬂgmiﬁlgpag 1&13&%@),%1@& @lEeQ@stsaéEﬁz{rﬁﬁiﬁﬁa Fabh@oant i body of the
i nventi on na deri vati zed | inked to 10 nore .than one

ot her f uncﬂlP’éﬂ%?fPhaﬁféﬁséE‘iﬂf@lYﬁﬁ ﬂ&éwévedaﬁléa%mr@f» et fin E"‘WSEE‘E?F dds ¢ hat

bi nd to noperk-&RL hivean eit: ﬁ’BUﬁﬁhtlbbﬂﬂﬁdt ﬁ@s&bﬁcﬁﬁtaﬁﬂﬁﬂaﬁk rdganget
nol ecul es; i |f|c nol,

suc |_ e ed t.0
enconpassed q?t‘r?ﬁ Bf‘q.l?ﬁé?fjleftﬁ gwfeat&%a&% {]]%58 é?rgzi'l?“nthe To
Create & bgistm@ﬂatfon moﬁnhaﬁ:whﬁabmfre@dﬁer bm\aattngm;duammmmd)ody of the
i nvention n . m cal coupling,
genetic fuglrcorﬁqa%r?cn)ﬁ]@g%'és?g%{ajj%gmcmﬁ CI a }%r?“g?y%‘fg eérwi se) to one or
nore ot her bi ndi ngrefsmédeabodimentstiecdntibogicapfgheiseserntinveision o nei ko dy
fragnent, 95%8’5411936{509{6 dQﬁ Bek.ng dMﬁén% isSddfditid dAfiletiBot Ha$ 9&&! dniregnol ecul e

results. Accor g resent 1nvention includes, bispecific
nol ecul es EOMEPEEIFES, HEPICEESt TB% ainjdption opiserdPay agid&ERet regylts i thior  PD- Lj
and a s@COoReth hHlidaAthafRasil vhich teérehdd thestSHARPHTN ARithay Gakealiipial OPE. 1N a
B Fo. 1 eqeGt Sshge o hdRat PEPI FeBBi B U8 (A PO eoept o
(CD89) . Tha’eaifoﬁ)bﬁsoatﬁamclaﬁmeamtbleﬂﬁasurﬁd:hsm@aﬁ 1sb+q9mmsi}1, whintobsecul es
capable of SLASIALDRLI LS EURaL Kagdt | oxpressing effector cells
to tar get cel | Fadxptiosy nwighm tnlqueTFh@@ElcmpmﬁeBJWgﬁﬂﬁ'@ﬂmwwémt ar get
PD L | 35CURl @RI Eahde e b RN BRI, ARI R bABSY,
ec

icall
receptor nedl at e or Ce activiti ¥OSIS of

an PD-Li efgfs wishin thg pHetnigeof Tahi #68iey! @éﬁﬂﬁ@@ﬁtﬂb@@ typigeHy ‘é@“n
cytotoxi ci f¥ pﬁmg&‘af,s acymlsa)m@ n’fa? h@am thhs og@,ﬂen@stﬂa%g mﬂwﬁﬁmé oxi de
ani on. I'n an enbodi nent -of the invention_n |

bi speci f i coffsiaegrreraly upkney.diseds pequlatipnthat apffhodigs wit OFtﬂF'% Her

i ncl ude a hchmmdmigb hidj Reye SqRCinFaldiigtaid inbtibilag ctided 2 M7vb eondfiains. ahd i - PC
bi ndi n peci.fjcit) t.i - PD-. ecifici.t

orbodt 0nt Bl i ke e Bagsisap e PR S el RS e e
factor ( EF)1 pH gratlieiand maygztghzealamfomsmg for Whieashd fricwrdey (Tanindet gURIRT e
protein in t r t he
une T cotar Bl SISO TN P Q) o SRR ATAE R SRR IRBAR TF o
portion" c&®9He Céw”almrbéﬁ@%ﬁﬁ@hém$06ﬁ&13fﬁm¢§=llfbbm?feff?detgh@ﬁﬁn o a | i gand

that bi nds phq,1anHodEiRat¥BhEIRLH @ vaife tBar falldh 1R HokBke Pangd. Thisle@F®Pt o, and
thereby results in an enhancenent pf the effect of the binding

det er i Ranedicvggleither by pelectipgaabadies with "I%Ir“b@? nor@pl ranggy I Gupitatinge
“anti - enhaaleaegmatrfamemks L’ﬁ;ﬂ@l’sfah@ﬂl teoﬁﬂquebwadlq@ﬁwnlﬁethé gceptor or a
target cell nt .factor
bor i on_can bi Ractatdy ST RRE L il el back FRIANESTRAby B 0T
whi ch the by (Rrfsthaswobn® as Mmmgwma@qzi Cor Phas Mitednol BE61-8Ranpl e,
the anti - g@@%@ﬁ%{){f&*ﬁ Hai 0% é?é?o?é’éil JHEMyQtaIﬁHt&%&%' ﬁ‘thﬁlaﬁg! (e.g.

via CD2, or” ot I mmune ce t hat
resul t $30i n peint of preandibosly ey hevmprsure é%%wé@ql&g gich ax differentiplspagaing 10cel | ) .

I'n one enbegdiHRaY ( Cﬂeli'@r ﬁm@g%mﬁem @s%@sahman&dﬂ&az @mpii;mnozcorrprl se
or an antib

as a binding eC| i east one i bod

f ragment tﬁ@f@g‘\‘ nﬁﬂ ﬂ%’?cﬁﬁs thi teggperatuyp o n‘tlFlé'BfOId"Fg(oéﬂ’ff“?lbO% or a

si ngl e chairp, lEMcateIlﬂe tédiidetaROCF completdiBadibeofahd angiiidy. Ch&eRIR it ieavy
chain dinmer, or any mnimal fragnent thereof such as a Fv or a single
chain 1500nstruct as described in Ladner ei dat U.S. Patent No.
4,946,778, the contents of which is ﬁxpressl y incorporated by



| n_one_enbodinenl..he..bipding. speci-ficity for an Fey receptor is
provi ded by a nonocl onal- antibody, the binding of which is not

bl ocked by human i nmunogl obulin ‘G (1gQ. As used herein, the term
"I gG receptor refers to any of the eight y-chain genes 20l ocated on
chronmosone 1. These genes encode a total of twelve transnenbrane or

sol ubl e reCGEﬁeﬁﬁed B kR of’élﬂ'aﬁt%D%fcﬁt}Q fékla%?ivénmnqs g:r!t&?ha'ﬁ%bf"cr ecept or

cl asses: FcyR and Fcy
preferred e nB‘Gfﬂ 2l ﬁfcate"tthaé‘ 6|5é35i cyes (‘F@Et%‘?fe@lm??ﬁﬁ “ﬁ'i‘ Cafhemativsly, lﬂ@y Rl .

The hunan ::nyhz'r.’n’.hi dtabilily of 3n kﬂfm %Hh@asu%&nxfé%lrﬁﬂﬁ%hﬁisﬂm&ﬁﬁyé?htt%/ for
n r n
of certain prSVAR CerHer Sy oo et St P B e thELAhES T Doy

Fanger et Sat disghosBdiEreRLibbune@etizarin YWBIBIB/ 00052 and in U S. Patent No.
4,954,617, the teachings of which are fully incorporated by reference
her ein. These anti bodi es bind to an-gpjtiope of FcyRl, FcyRII or
FeyRI Il at a site which is di-stinct fromthe Fey bi nd| ng site of the
receptor and, thus, their bindi @r&:bs Frot ImZprked 30substantial ly by
physi ol ogi cal |evels of 1gG Specrfi nt(i FeyRl anti bodi es useful in
this invention are mAb 22, i nAb 132, ithAb 491, rnAb 62 and mAb 197. The
hybri doma producing inAb 32 is 10 aml e ’Prom t he Anerican Type
Culture Collection, ATCC Accessj o—11313p469. I n ot her

enbodi ments, the anti-Fey recept anti begdy | s a humani zed form of
nonocl onal antibody 22 (1122). Thgepr@adugsi op and characterizati on of
the 1122 antibody is described ilnGaziano R F. et at (1995 J.

hi umi no/ 155 (10): 4996-5002 and¥IBT @ubl|icafi on WD 94/ 10332. The

o
hd

1122 anti body producing cell Ii Wu fepopi ted at the Anerican
Type Culture Collection under t At?eﬁ gnz??i oh HA022CL1 and has the
accession no. CRL 11177. Ifpoast NI T ofhel preferred enbodi nents,

the binding specificity for an He_regeptdr is provided by an anti body
that binds to a human | gA recept|td7 ¢. g. [Jban| Fe- al pha receptor (FeaRl
(CD89)), the binding of which isp 4'e‘u ralt-y—hot bl ocked by human

10i nmunogl obulin A (1gA). The téﬁ#' A f'éceptor is intended to

i nclude the gene product of one |gmene (keaR ) | ocated on chronosomne
19. This gene is known to encodde._several laltkrnatively spliced
transnmenbrane isoforns of 55 to 110 kDa. FcaRl (CD89) is
constitutively edps ﬁstkmli eﬁibodmmca)dﬁhbﬁkimfe{hﬂhﬂgﬁﬁlp n@asjidiopdataié.c and
neut r ophi | i c.gran n-ef fectar cell poPul ations.
FcaRl has netiam %la[ﬁﬂu'ﬁ?’m am%bo "5“51“3 uﬂ?ﬂcﬁ’p‘llu and 1 gA2,
which is i ncr:lefa@wrealp&ﬁ) equéDDbMSoasawwedklndm:os trcthe a(AGxGH8ET DrandAVk CSF
(Mrton, 8 Cy.8k | views in | mmunol ogy

16: 423- 4/}0) 'IIE%' Sﬁl&ﬁ%?%%lec(%’ [F%?ﬁ%lgr?gscl onal antibodies, identified as
A3, A59, A62 and Imf?’ﬂlervmtﬁf@mdbmh@nmémtlbgdjftssiredeleqtmhatgwelml@mﬂd bi ndi ng
domai n, have,besnidesstd ke eéam%} IEa‘atoth&rmge&faﬁ‘hnWa@ﬂ:g%u]nel mmunot

148: 1764) 20FcaRl and Fc are preferred trigger receptors for use
in the bi spefFrPE BAYPElIPLY uaﬁﬂvqr%e RORETAKInGHHE PERPETigs oppraly. aytibodies )

expressed pr hreaacbﬂtablsmmaggfugmole&ffzs%tooressc@éﬁrgbly 20%or leFRRECHIES, PMNSs,

h ed at high | I . 9.,
5. 000 1003008 EP T e 5 S sl R ol RO (o g,
ADCC, p hag_ocy:t lesi sggreg@tdb)x g tie ab@sured byaseveed teainfqueewe!imeseinttiatarton  of
antigens, | nﬂcﬂ&h?ﬁz&%ﬁélﬂs‘ton%%ﬁﬁk'(%}%igh }Jé?fogl?athgeqiqﬂlfﬁ c{‘nfg%geography

(HPLC), and light scattering to identify monomers, dimers, trimers or multimers.
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Whi | e human nonocl onal anti bodies are preferred, other antibodies

whi ch can be enployed-in the bispecific nolecules of the invention
are nurine, chimeric and humani.zed nonocl onal anti bodi es. The

bi specific nol ecul es of the present inventi-on can be-prepared by

conj ugating 30t he constituent binding specificities, e.g., the
anti-FcR apd anti-Pledi binding specificities,  using nmethods known in
the art. For exampie, each binding specificity of-the bispecific

mol ecul e can bén gwther zipestlthe eiseepHinERonferirres e ATTERILY gritoedy: 016t one

anot her. Vgn, & hee:BsndliRghed Qﬁpthérh;ﬁhﬁc':ﬁ‘o‘ietﬁ%&h% @&;@tdm QBrup @Al lafles, a
vari ety of coupling or "cross- . Linkin g&gﬁ&ﬂbe used for

coval ent cBHHIGEPPIETHaNtIOE %Ff‘ﬂ’lo@émoﬁ“"@rc&‘g'éga °p- ?‘fﬁf 98 ncl ude

prot ei nsA, “Iﬁﬁ‘fuhwéh_}hﬁﬁkda’e ImNuSdd6GugaiesingytheliBe ameir woretchbprigedrat e ( SATA),
5,5 - dithi §§2 nJ trobenzq,yg gm d I ened| J.ei mi de

CoPOM ' Ne TR Qg ESS B & PAGPED PP BYB F SRPLRArE Feam) LS
sul f osucci mmmehydl tod(e(g[\lnllﬁcml Bramipiie melirtteythyol, cytcdhelhwxmﬂxs@auooxyl ate

L0, oot ohich BB pa R AP sl e BBt S it 1090

met hods i ncdldnten ﬂbp@sélcdle@@mﬂm dilydrex amhra(cmglg;gg lTBexﬁntrmgs Ins. Mtt.
NO 78,101 185 clg’r ?tﬁgr"ﬂ?cnﬁﬁ ladehydf&%@ro% gﬁ%&hg@?m% Rdeafls) . and

d enni e et at 987 | nni nt nNo 67-2375 Preferred
conj ugat i nipraRgEatlislogging, PoRTERCIad YO IS AIdEnalegs Dblaﬂlw ogvErebl e from

Pierce Ch e%&@deutmgeriﬁfbﬁ kemad] for btalnple, antimetabOHES (&5 emfbhdﬂtdkm 6-
specificities are antibodies,

th be c. a.-sul f hydryl
bondi ng of MEKEPYRRUIRS Wﬁga"fﬁerfé@raSé'& Sﬁ@m&}fac'?#emﬁ %%%()Vmé AEis. In a
parti cul ar (&g micehlekhafing e mmnbutlhmelphﬂgecam@tmﬂmsswml fi ed to

contain.an,odd. n S| fer ne, prior
to con jqaga ﬁtmezgﬁl\e@e?yﬁgﬁgs\fe?’%ge éusuﬁ%bdlgrér%%margl t‘glcs:?rliﬂ %6{;@5 can be
encoded i nnnthmycazaﬁmndreeﬂlolrloramdmempintemsléﬂ) @M‘) a@éaélnbhléhrathmhe sane
e AR 0y o
f usi on pr oEi@ﬁnomYAmt{f@p%E{|a?tlﬂémm)éﬁwmésfmlfwwlﬁxﬁéﬁtnil”@ﬁml‘,“dh be a

si ngl e chajop! ﬁ@%!ﬁtﬁmﬁ&ﬂﬁéehéké@ %ﬂstﬁlbﬁ'ﬂfﬁﬁ&@tﬁkﬁ anti body and a
bi ndi n determnant or a sing cific rmle ul e

ai n e

conpri sng two GrherarefredeeEplrs %gﬁf@eutlBFgﬁ%’E’?SftF CaGP 8‘8’&Hg@t§ i

g onpri s]e atantlbo®SHf tHeWdretion gicﬁddlﬂiﬂtaﬂnjf?m‘ls,e@lﬂheﬁl‘umh@fnh_ﬂﬂﬁmémd pr epar |mr;g
i specific no es ar S or, e Nu
o 580C h0s, At sedefisnBREH Xtabale SR i sy Bl
4,881, 175; cdmmﬁelczﬁlataemtablmaﬂjdanrg% W32ihdbrst)lU. S. Pat ent Nunber

5,091, 513; U. S 7

5 013, 653: 25 SRR eal e eaita GREERS oty ihe S Do Nuner
5, 482, 958, technology myaHahileig the ot Epémraiewéwwwemtéw [beeg used t ppajugate
specific L arct G6toRin &R a‘?tﬁJlo Hélﬁdér&ﬂarbﬂot libfEd @n@:amdaes, @rbaﬂFaéAmCSeLtk@ kled

i mmunosor bent, .assa |0| poas anal ysi s,
bi oassay (&Y es@?%%éﬁ‘fk“cﬁ ipipg b ‘a‘g Waé’t & }FP(S@ thﬁtz a@’s?ﬁmpl%ac h of

t hese ass ay;ﬁasc@anle Ecedlldayagely low pE mﬂhm tmar lwmcmfpamn@t ai smcemibleb@dy
conpl exes %{e%x}% d) C(H!aagé’s ilg‘ltag E@%Ese? %cfeg}{tla?l?g%g?éé egﬂl Bra%g@]e stltghr gagent

(e.g., an an Speci eres
exarrpl &0 thehm@mpdﬂwm}m@oﬁﬂp)exes can be det ect ed using e.g., an
enzyne- | i nked affbtrﬁplﬂgﬂsgfssﬁ{gfbjﬂgsdt}f %Enas HE ﬂﬁke%hmetﬁcﬂgﬁggéngﬁ ngl y. the

specifically binds to the anti nF exes. Alter
conpl exes élﬁrﬁpﬁ}élca@wé&f’@@%@%ﬁij’ ab?ﬁﬁ‘%?ﬁ Ge?*?’ 20Q) ey Prug Deliv. Rev.

55:199.215; Trail, P.A., e al. (2003) Cancer Immumol. Inmunother, 52:328-337, Payne,
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ot her imunoassays.. kEor.exanple,. the-anti body can be radioactively

~Tabeled and used in a radi oi rmunoasSay (RIA (see for exanpl e,

Wei ntraub, B., Principles of Radioi nmunoassays,  Seventh Trai ni ng
Course on Radi ol i gand "Assay Techni ques, The Endocrine Society, March,
1986, which is incorporated by reference herein). The 5 radioactive

i sotope can cb@zodgta%&ee@ezbyz@t&qb m@waéoo@mat%% @ne@zws&%nt er or a
scintillati counter or b '[Ol’c'a.dl%gl’c'igZ . Phar maceut | cal
Pith

Conposi ti on astan, - and; Rreltmag eIr@%b@(:’f rre Lens AP LSRN ovi des
a co%osi ti @m. afﬁdmmgaﬁg cphmn’gqautu;ﬁ@memm&isz cont ai 3! ng one or
a combi nation o al _ant e or .ant i gen-hi ndin
portion(s) ther eoﬁﬁlgo%?s O?H]S PS8y g‘ﬁfmqnﬁégﬁ?“?’(?ﬁonﬁf%ﬁﬁ |a§?J£059qV8&gtPPFer

wi t h a pHar negeetE cabdtbyic mdiogptnabiudcaizaslsd referredSo edradicingposdctnj grass. may

| ncl ude one Eggln@%consjggfggm a8 a&aﬁ toheGathe coxls 10:eflo, %Béq%legk her gfm ) e

i nventi on. Iﬂéﬂgm@fy@%Wéher@elﬁhd}yn@b@mtbw@aﬂ notlgmited 44, tidipn” oindmhe ,i nvention

can conpri s&u@usFOriniaiubon Wlnmanbd r
bi speci fi cs)%llSt hat bi nd tOqutl fferphe)ér%?llh%%c%dgﬁ]ggmgﬂ%%g%g%‘el?é%ﬂt| gen

or that havdte@nprastris PhidiolaInrpRipgstss are comm@ﬂ@l}w@@hﬂmw ing

Cﬁ”Dosn tl(pnicﬁhﬂm'm'(ﬁjﬂm}%ﬁﬂﬁdc@.fﬁc S BRRrBeCaHRPRIshRIRES), MdeRiki nat i on
t herapy, 1.

ned with other agents. For, e
conbi nati on “leH‘@&acﬁS'/ THR! o REPHyRdigipn Hﬁ?‘i"“)ﬁ’@:‘ifs‘% ?%@‘B@F‘%Pﬂgﬁe present
i nvention cdowbiatived Wi th at | east one other anti-inflanmatory or
| Munosuppr essa er apeut ents hat can
be used in corrbln]trjlhéla'?11 ?tgoﬁa% ﬁgﬁ' gam ngrﬁeemvenégnrca e%usfe&ht% m%géf ggwe&e gfcalbel ow
in the sect irepongh &w&%drmmmbmlsamtpb@@n@@e{bﬁslmﬁed ﬁomaesrmiommmm used
herein, [PhABERNLIGR! bt RAGADEABLEnERE e o LGSt Rk, and al
sol vents di spersion I ngs, anti bacter and anti fungal
agents, i sotpésrﬁ?sélf‘&ﬁé?sﬁftﬁsbéﬂl?ﬂqakﬂﬁ“‘d‘é{ Sieh REpteily @19y Hicluda r exseplei de t hat
are phySI ol Qgiyfadidaly &ﬁﬂﬁl@hhb}k&twﬁa@ﬁ@ﬁt@ﬁl‘eﬁf seRbdBrif dchigr is suitable
for intravenou i ntranmyscu subcut aneous égarent eral spi nal or

epi der mal ac?ﬁel“ﬁ?“é Fsaet"PtB’H“ (Oéd‘g}‘the”ﬁfx}nn? RIBER SEFh3F Uy ’ifgmﬁiﬁsam‘]ﬂépendl ng
on the rout emafer@dmmmszbgladl te@;!bnsetlﬁtﬂlfﬁﬁtslhdﬁ@s @&r@mw; bhdRines, ant i body,

i NMunoco ar . bj N "otedlnamaterlal
to prote ’ﬂ‘é‘k’%ﬁ‘bgﬁggf lPtSW?"f“{‘i‘Tg (ﬁ“ﬁ‘{il )oﬂtega ‘X‘ﬁ‘cqe(dﬁ“ @hé’aB‘l]‘PFé’P nat ur al
condi ti ons tnkadplrmycoldagsimlaing fthe " CRRTTUNganuBdTH eoiplyatinwEamgt | cal

conpounds of hewA | ude one or nore pharnaceutlcally

accept abl e sf %rgdﬁéﬁgﬁ%@%% eX'[hf% al y acceptable salt" refers to a

salt that retai nkchhaesBsiongating okbeepditioneiply id aptivflics fre wplbkront,

conpound andedpesangl emmfohmu?amugb%§p&qﬂmh i ERhOGH 53k I?EE&Q:I s
S.M

(see e.g., Berge, hann Exanpl es

of such &4l t@er?w@vwr@n@s&nalwa@dmséﬁd Surcerd herapy, Beigfeld gigdi(edsomp-243+t s.

Aci d additi o9 (sigh RSL:ésnFﬁL uds)iiasRmaes, Vﬁdibf)d]&mof‘]@ﬁh%h&ry‘ -#)Qr gani c
rochloric nitric oril c

aci ds, such as g

i obr om o CoRyAE Pete st Gedbr Binsitia of g ik 653 SMgee Do o
no_néI oxi chor gﬁﬂl%’iﬁﬂ"hﬁﬁe Smibo@ﬁja&letsmh"&moﬁnments RICingdt Tierdpoxy | | Pd

acCl ds, en -..SU noi Cl as,

S ot i oo i ARlbddtoRd ARECARORE RISl AnR AR et v
Base addit i ena/sadst)sppi A0 E 98D %@alghey, Resel, x_ﬁxnchnhab Rrakpeﬂw eafheh netal s,
such as sodiym. . et @é%flﬁ%iolﬂﬁewa%{l%@%m;(%h&'r Y99 id D6nckloleg, as vel |

as from nontoxic. or gani c am ne

N, N' - di benzyAnbasias EprennearDaiectionApe Ty Batixin arg), (eds.), pp. 303-16
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10chl or-oprocai ne, choline, diethanol am ne, ethyl enedi am ne, procaine
and the |like. A pharmaceutical conposition of the invention also may
i nclude a pharnaceutically acceptable anti-oxidant. Exanples of
pharmaceutical |y acceptabl e antioxi dants include: (1) water soluble
anti oxi dants, such as ascorbic acid, cysteine hydrochloride, sodium

bisul fat e, agén!d fbARY38H Sl Thdifor SO0k SY Bt 18 Bk Bbplibsy (2)

oi |l - 15saql 15 | oxi as asc al mtate, butylated
hydr oxyani wtlbdyﬂpm Corfjugalep.3 i@ﬁﬂﬂhyﬁ?‘b@ﬂlﬂ iﬁéhﬁl BHTY, |ecithin,
propyl gallate, al pha-tocopherol, and the Iike; and (3) net al

chel ati ng ent such as ci tric aci.d, ethyl enedi am ne tetraacetic
acid (EDTA%—Q—Q%MY—%P—tartaH c acid, phosphoric acid, and the |ike.
Exanpl es of suﬁhmh:lﬂm aguedwawanﬁm&nnaqﬁgmaﬁmpmﬁq Iewl@uwhaimpnayg be

enpl oyed, i n, Htf%m%pg@%wagmn ﬁaoﬁfﬁh%bb V@B on

i ncl ude “wat'er, ano pol cero propyl ene gl ycol,
pol yet hyl emyclgloy@oFntlgah‘dnctlmoﬂlokﬁ-)lefe%r?ﬂﬂ Met"ﬁlﬁ?eé opfisked, eﬂgoﬂtl%er eof ,

veget abl e %r{céonal%b@&m@% Llahfer ?épltlde @%téume g%@ﬁk%ﬂ&ﬂ?@i KaalRBlofS S,
such as ethyl ol eate. Proper mai nt aj ned for exarrple

by the use wpt@b@tgpwgtqﬁl@ﬁt‘ﬂ%q 1§°1°°§‘361H‘t '%{%dslt%%lleﬁ?’if‘?‘P gyt hdiRgsit enance
01;] the re ]9 Wk B8t i€ | e SitOdy o the Rvertias Mapin ft Dbl c&ﬂﬁ?ﬁﬁdd(m Bnke@ftd by
t e use of su act an 0S| Q,.contain
adj uvant’ #ﬁ‘s"“ﬁ? h@é?’\?té%r’?\}giec“@gﬁeflﬂ &%?Pte?ﬁc ‘?}%‘i@“ﬁ?’m rQ‘n&gent s
and di sper siorghagen tigfirefbinding ites andafr tameemdmubs chchmhudtispgifgani sns nmay
e el el o iRelledbe AbHALIRbE HRREE R E R S AN sl

ac ant I'fung or

i nclusion o us an teria ! agents
exanpl e, pdnmaber’fo c@@tshbmpe@ﬁiammle ofrmemntlogmnwn@cémfdhe inyedtiqnisen | i ke.

It may al sqg ?ﬁct%ﬁéh'rlﬁ@d?e%%)‘cﬂ%llﬂl@ouhﬁ@t Jolal¥e) f@sﬂﬁnﬁoﬁm&mh as sugars,

sodi um chl or I Ke into e _conpositions. In addition,
prol ongbd &88B#isR PistthesVise) FReone A] BYTe AB dindig Frlserdss: Suehas 2pethsm nay be

brought  ab@ttod¥ntbbe fiapmbiSepttic of bidBRHimetid)ivellhatel ecSAigtleon such
as al um num npnost earate and gel atin.' Pharmaceutically acceptable

carriers i Aetiide sterile aqueous.  sol utions or dispersions and
steril e powder SAd‘c&ﬂmgllp,ethemmmmrmeommdqsrbemrﬁamw@mlaa‘compminglae

i nj ectable 1 % F]tsog n};%t bu{g;sngamcgi@Pf 1515 PPand asgco}’ilr? bemcﬁn sggc(i;fh mt%oz a?t’ﬁ:

agents for eu | ve - stbstances | ¢ art.
Except 2hsddrget epiopeaniya mwbn@mhmwentm&pawcr@lpn dhyeerond tarepmmppssu bl e

Somposi 1 one oo PRERE e ISRUICBER S, Inboh PR RGLRTRYL T 1 ve
conpounds dlerinwhtin ifsbidesidspeqhisrmalesdles qapablotof bindinghpdistio tfedinas FeoR
expressing effector cells (e.g., monocytes, macrophages or polymorphonuclear cells
(PMNs)), and to target cells expreséing PD-L1. These bispecific molecules target PD-L1
25  expressing cells to effector cell and trigger Fe receptor-mediated effector cell activities,
such as phagocytosis of an PD-L1 expressing cells, antibody dependent cell-mediated
cytotoxicity (ADCC), cytokine release, or generation of superoxide anion.
In an embodiment of the invention in which the bispecific molecule is
multispecific, the molecule can further include a third binding specificity, in addition to
30  an anti-Fo binding specificity and an anti-PD-L1 binding specificity. In one embodiment,
the third binding speciﬁqity is an anti-enhancement faét(‘)r (EF): portion, e.g., a molecule

which binds to a surface protein involved in cytotoxic activity and thereby increases the
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10Ther apeuti ¢ coppashii-gas-typi-cally-mst be sterile and stabl e under
the conditions of manufacture and storage. The conposition can be
formul ated as a solution, mcroenulsion, |iposone, or other o'rdered
structure suitable to hi gh drug conc_entrati on. The carrier can be a
sol vent or dispersion nmediumcontaining, ffir exanple, water,

ethanol , pol y@huné feeonsdsamt e ta@’etydéﬂrﬂ{e,"alﬁféﬁﬁb}ﬁl:&ﬁﬁt fgdtaf@@Jt;o,1=f@E&dbelahQUI d
pol yet hyI ene suj tabl e m xtyres thereof.

The” proper f?’%#@té?ncgalﬁ?%b ?rﬁ?léqnhé'& llg"I‘ thabRindsbt aeivigymleqle,ige At o
coat i ng sucharigenl o2@ rebdpian, anbyefelheesmm nteahneemart oﬂtlibeefmaqﬂnhé Bddigarticl e
size in the ¢ase. of r the u Qf ..surfacta I n many
cases, it wi Ei?m%]engnésl’ fg#tﬁ(plg ?éefb)tgr oq'[Par e]pge anu r(n) tslglﬁl %ntlénféar:]l eénem;}l c orexar,rpI e
sugars, psl ypdreohehsigush, :a&pﬁmraltirgét cellsaﬂfééhtgitarnaﬂfrelﬁﬂﬁlahltm chloride
in the conposition. Prolonged absorption of the 20 injectable

conposi t i onserEasepmt Beterpghien easdind hgn aniy thatls Aigferent fopdheydshiflon an

agent that dgk ﬁﬁéﬁan@@e%&’(d%ﬁdd@n@ spemamm{ap Ir8y exffﬂﬂ'@&’é eRl- aﬁ@nc&ﬁént ﬁct@tnd

gel atin. Sterjle |n hZ" qt]péons can prepared %M

i ncor porati n@"“ﬂ%&%‘?}'ﬂw OTTH &4 it ?%GP?&P%&% €04, I
appropri at e sold#teninnwiné &ellGacreQilts i a8 Atk Rainimihe GhponfGE K 818 tadget

enuner at ?E ab ve, as required, followed by sterilization

mcrofil t?ati8h. General ly, 25 dispersions are prepared by

i ncorporating thén mbmkrc@lrmrrpwmmpbclfmnmleaulatoéﬁlb inpensiemeamipeisddaat
contains a - . gy edi ents
fromthose gﬁgdngbrsgéﬁgﬁ; E%é\%g ° &Hlyﬁadggg‘yﬁg Fﬁler%%‘g?ds"{éfg

prepar ati on @TFaé:tFéhH(@)Eaﬁ\’eﬁﬁalbﬁlec@mﬂ)/t irbﬁrﬁmquh@amléﬁf@rﬁﬂ@h! Ch@'@ﬁods of
preparation L& ion) that
yield a pomd@er o‘*gﬁ He éc gg}'%m?regé'gn?@gw&d("hqga B %f%gplig%ﬁg ;de5| red
30i ngr edil&nt coptrigy ag dgseribed mll-sdrycl @tﬂé kg Eattmt Nt)élr%ﬁl'?'éﬁothg tontantstofehighoif .

The amount of, @g‘}ll}(&rdoﬁ%%fl[.e@é?gncy\m ch can be conbined with a carrier
material to produce a sin dosage formw || vary dependi ng upon the
subj ect being tré‘h‘t“é@ﬂb@ﬁléﬁnbﬁ@bwdmg precifieity fersa Ecyoecepignié piogideddyiaon. The
amount  of a%br\ﬁelohmgﬁﬂ@@hyecné blmhgtmmﬂ it bl&gmymﬁﬁammnﬁgm i & er

mat eri al togro uce a single dosage formw 1l generally

anount of t hée@onpssi herein ﬂmw&lﬁ'l gepntoe'gelers toray afptmlahev-ehame@es
Ceneral | gy OpbatQifon @REMERL T EtheRBen&z@Mode 4 Hiafor 8PN HandMelnbrahdfige from
about 0.01 per cent to about ninety-nine percent of active

i ngredi ent, uiearcappsofrahwhighneerowed infrapreg Eyeeceiorglsesat Fodl per cent,
nmost 5 pr ef e{c@%h)@&kﬁ(ﬁ@??hﬂd Flwﬂﬁr(CﬁfU?tInter ey eﬁn@oc@ﬂént,(i% of

active ingredient in conbination wt harmaceutically accept abl e

carrier. recqDips & fanap aigh ainigy FoyRI JdiF l]\ﬁltaéﬁc‘ﬁé)lsﬂr"é\kpéi@okw vpieh num

desired reSp%&?hn%ﬁafﬁmwf@nﬁoﬁl@xﬁé}ﬂ%ﬁg%s Tgapense) . For exanple, a
single bol us may be admi nistered veral divided doses may be

admi ni st éf ed overlh? Prediciinn apthehaeieiizationot prataippisfeed idirfisy Imonpéaialced or

10i ncr eased ﬁﬁnbbcﬂg 'aﬁ%'&s%ﬁ'beﬁ%y Pﬁ%er%?‘&lgiﬁ per ?@oh@eft:oﬁ W’D sMROaPRHt Gs.
situation. It is_especially ant ageous to fornul ate ggrenteral

conposi ti onsPEI'““ﬁlt HBﬁé’é‘émﬂn‘ih? tef%‘f‘“ﬁ? Yothich gedullyrincqupaiaist BY yekrqnemhessi

uniformty ofhedomanRies HASRAL epifdpd of PO RFRILGTHRIB 6& st HELIE T Listis
physical ly discrete unjts sujted as uni tar%‘?dosages for the subjects

to be treat edom@gLry hinding sigopfitsirsrerteyr e dperReinAndig Isqobbiesked of active

conpound sgal mh@}{nﬁ@ Hyghﬁroqz@usﬁe\teh%f@@s SpRic %ﬁl—hﬁmabﬂdle@ uhifl gakis i n
association with th re {;‘E’%ﬁ?@b romaceutical car

speci fi cat i ofv§gen %‘ﬁ’é‘AB f e 64 And b }9ﬂvérh°(1?3’8’ﬁd°§1ﬁe dictated
by and di r echibiucihg pende itavaablé apm tikesmbfc U pehafarctofEdist, iagascof the
active compound and the particular therapeutic .effect to be achieved,
and (b) the imtations inherent in the art of conpounding such an
active conpound for the treatnent of %Snsi tivity in individuals.



25 three weeks, once every four weeks, once a nonth, once every 3
nont hs or once every three to 6 nonths. Preferred dosage regi nens for
an anti-PD-L1 anti body of the invention include 1 ng/kg body wei ght.
or 3 ng,/ kg body weight via intravenous adm nistration, with the

anti body being given.using one of the fol 1 owi ng dosing schedul es: (i)
every four weeks for six dosages, then every three nonths; (ii) every
three 30 weekdccession Np. HB9460. Koy otberdytodiments: th@mlchwmpmm@lbW §ang/ kg
body wei ght &y X] %rﬁ'leof\qﬁﬁtﬁft?? antﬂ:od}lﬁ RELEME DN ahd\haEteiRfiG

nonocl onal anti 1es Wt erent” bi nd| n ?em ficities are

adnmi ni st er ed @T‘Wﬁﬂ@aﬁé@@sﬂs gescritgd ipiregrne.dsi etf#re( Wokhfumpp! Ba i)

anti body  adnjgné.shLaspdeblotcatht WoD4Hbsr RROES hindiie fo@gingAal ifody i s
usual |y adm ni stered on_mult|ple occasi ﬁr]% | nt ahs beI\/\%gﬁ :ﬁi&ngl e
dosages cah b#s dFWP“"é)’(%fPﬁ)ﬂW”%@WF&““% ¢ thP“ R bﬁY'ﬁ"/ Figpation Ha?
yearly. | nterapahs ieancedicnhoberi, rmeghl ar as i ndi cat ed by measur i ng

one. et hos. sdobtl oL il Bab Sl ARkl Bk A"

concent r at i onprofided b bt anlibddy @At s tadlhuanad IgAre@poe e. geadﬁwe@ham@mor% 300

.g /. Al i d
28 ¢ o GV HE b B RS oA T >
admi ni straai dmm’usoglce»thi A€gA). msmge"Iaﬁdecﬁpf@ft]uemwedﬂamyluc!@qbeMp ng on

the half-life o n n

anti bodi es 107816 el f"ﬁe i °“Q§d I[d)ﬂc{“\gheqﬁﬁ}dn%%he 1bm£1g§%ﬁé ﬁthfnn%%t{ggd

ant i bodi es, Céﬁl:cn‘bdeeraballthnn!ﬁbdhyelﬁgcemvdsmﬂmbmnmnfommof Eﬁ)tdllé@l;Dél' HeaRlbsage
and frequency, adm fration r ther the
reatmont | GEEDRGTARITRYE afieh 3D mtot ARRREIER AL N8

appl i cations, neancrpeihamamed:oytek bwmwalgeeﬁwoamlnptsaﬁen@dfma&l haelhlailwel y

cont i nue b T4RRYIES £ FEal ASnORay FRA M2t TFrRlct, BEbARS

15t her apeuti Ccyaqh;nbsi Welt as@hESF & GMC&F Natoy, BCqh abl 0826 Erisital Retiatsiivel y
short interva I

i sease i 5 1 oo BARTE-RE S RRGHRL bbnklopL RN kA B g,
shows parti al A% Aﬁbmﬁll‘éﬁ,ewlacrtfblmd@p@m O@md@fhe igl’nhﬁamdmnd)ﬁg &dmslealsaee been
Thereafter a@ggb phyl acti c regine.
Act ual dosagecp Y th(l%ﬁn#mrg he ac ?j %Tg%??g%ﬁ&%ﬁ?ﬂ t he pharmacenti cal
conposi ti éhs 20 OFCQRd@ntcheBJemprefnlv@rtltlggen‘remﬁpmlf@ ugeain thedhispewifiss t o
obtain an anp { f

achi eve tho darsiol REnREkb b RS ol e bk Sk,
conposi tion, e eﬁ@@enQﬁﬂeeBmewahaewnd TSI Agresss pidiigho t he
patient. The eeehse(@gesioapﬁ)@,g@o geemi (wﬂeh,aﬂerae%tm@dananeéqg L%r eAch@f

phar macoki neti c factors incl acti vi t%;l I cul ar
conposi ti ons BPeeKEsip @msiaty ‘?Waé‘ﬁ‘idlaﬁ?ﬁeéﬁrﬁfew Ofﬁ?ugflﬁem‘?el%‘{l@rse Fsalt or
25ani de t her egfigent,hegdtaud dedf admi nistration, the time of

adm ni stration, t of excr [ |cu co

bei ng enpl oyed, t@” ﬁ?né EROBe faﬁ] Ellesar?ﬁe%frgé {hran lb(?fhﬁs‘gﬁral caPr%ounds
and/ or mat er i evhdoyas wdhe mspe@ﬁdmmkmﬁmw\hﬂﬁmerepwm,@hlmam wdnposi ti ons

enpl oyed, the,a06; equggmlmﬁ%go condi tion, general health and prior
nmedi cal history of the patient being treated and |ike factors well

known i n the medi d&¢ bleﬁeegc mslewlesPHE?%{&%%}EI}V&%*}OW&@W@WFW Quserges  of
an anti-Pby, Le adm&tttmfimnmg shhiificitioy, @g! thoBntPFRf Q0 abipD-Leslihg in a

decrease in sevelt -of toms an | Cr e e.in frequepcy
ond dur at | on BY T ihiSie ByRERIH R 3R pos Bmoly i BRGUEHG o

i mpai r ment orthelbns;a:hﬁb mb;eculhmnb@g&hﬁedﬂsem&i@gaﬂﬁﬁdmccﬂjmgamd toFemt alxenpl e,
for the treat Wﬁgﬁth%inﬁ% Jpgb-{-ﬁcities are proteins or peptides, a variety of coupling or cross-
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tunors, a "therapeutically effective dosage" preferably inhibits cell

LB pr e

“gFOW A Of tunmor growh by at |east about 20% nore preferably by at
| east about 40% even nore preferably by at |east about 60% and
still nore preferably by at |east about 80% relative to untreated
subjects. The ability of a corrpound to inhibit -tumor growth can be 5
eval uated in i Ct i n._human
Fimor o, o el afua (U R UOh ST EE Ll oreh L GRRY e

eval uat ed bym@)(@rwqwng Qart@dlamd¢,Ntsyccgﬁnllﬁﬁ§ @dﬁﬁbmmtawésATﬂilm{ such
i nhi bi tion '&lthﬁﬂbfs?%ﬂl?%ex?z%ﬁ%’i )(bmm; E)Qenklgl%dﬁrlﬁlelirhigg(opﬂﬁ?ti\i tioner. A

t herapeutically effective anp erapeut| ¢ compound can

decrease t unBFéiEmEsl-3-rPygl R eriopats (FEP &taéd Wﬁsﬁ?%‘difw @&-subj ect .
One of or di naslyimlddskihllh cicRhidar-Béatbolald Eulmmd:)e(sde@ gJRLBERL R g8 UCh

anmounts base f t he c iz t he verlty of
t he subj ect' ggﬁﬁps‘#%ggaaﬁga %hgﬁ ‘@J éa{‘g)}é’Bﬁﬁ%g 4‘{%%#”0? oute of
adm ni strat i gR688| ©dieemsthods mcludeﬁthcﬁsefmmﬂdeﬂ IntPauled (1985EBaEiagBAMiitNENt | on
can be admn d. e L m i st ' usi ng
one or nore ‘{)8?5128r1?’ar%%®39£}fa ’ ﬁlg{; 'ﬁ%&%’c ey ﬁs&ﬁ a‘%ﬂg‘mm aer@Béfgg\n Il be
appr eci at ed byﬂwﬁeﬁﬁi@3ﬁ'f’-@@5hrﬂr¢fwﬂ corfugating@gant ammdrandmdﬁ SdfCC,

adm ni strgti &R8R esired results.

Preferred roﬁ?teégal Aple\fﬁﬁlypﬁ?st raﬂc%g:c’?@?&g%??{“))gdl es of the invention

i ncl ude i nt r avend(§? e hindingpseificidas arejapitbpdiprethmpgan be ¢onjuggieivia oneal |

subcut aneoussu) &l Bbnd@g 008 @rterﬁﬁlﬁﬁﬂﬁg%rr?ﬁonﬁ Sith%io BavtHalngl Rl at i on,

for exanmple b ection or i nfus par ent er al
admi ni strati "cug yﬂg%ﬂf’dr?@}bgé’ﬁc'ﬁ’é%‘rhé“gﬁff@@g ‘Sd’i’o%ft?galrﬁoﬁﬂgf‘? SPYRODBt her

than ent er al ofanithytigprieddies, pebferablysie, ativradiconpigatish| y by | I’lj ection, and
|ncludes WIthOUt i Nt r awenous nt r.apuscu :
intraartefial, i ﬁ)‘gtgm Tt @ Oﬁl%ndfnlgé%ezﬁ%glﬁ?s (pd by em’f“%‘%%]etsg?e vector and

i ntracar di acexmesﬁ@d aﬁesmbleﬂ mrﬂtersapiémsrtcolhéﬁlhs mdthod irgartiadirbalseful where
subcut aneousy GHL LG |

subar achnoi d, N &%B%r asplgnal s g%l 3 ra fg%ﬁk?éﬁ F%’?{)@?‘ﬁi? ! a?de}b Eﬁbglnsmgnd

i nfusion. 251Abtbmr aanispmcynomnle afthé ibetlsionakn behaesmgmbﬁm inélcutan be

adm ni st ered t as a.to al

epi der nal or coXt‘{lg (.{]lg Qma]?gﬁa?nf%q%c?ﬁ{/ %ﬁdgté%ng ng gel{ennfnant %‘ 3 s1rrTlglF chain

i ntranasapl yblsp@mﬁtt ngieculespginprigingyyo bl@bmyieteynlnwbwsnwwmqmdps maypi cal | y.
The active COIRAWMIR.E M RRIRLEPALELIW Wbkt bRESink Heotth lohieRIA! €Ct

t he COI’TpOUI’]d agal nst rapl rel ease, such as a contro ease

formul at i on, 3 Aserived FgeuPleit i Rtent Nunbefulonans: et Reens Numbpy

m fr oencapsus, zg:t.se)@o ;0 et iPURANuRb SL4CH8T, lmBILp@w&?@l@mb? stﬂm momamﬁmé e g

pol ymers can_be u yl ene vinyl acetate anhydri des,
pol ygl ycol i CN%{E‘?E’B?S%cﬁlﬁaég St‘iﬁ‘f)]ﬂ‘ﬁ}ﬁl?ef ?1§7¢§s713@rg3 Latrat Nenbyt %@% e¥aci d.
Many net nGdsUfSOPat@hEurpHeemaiwetQB Qifd URS. BanabhiNdingbensibg2t850Ns ar e pat ented or
general |y known

h t ned
ana Cont Lol 1o RESIRE? e BEpen ol Rug Sheeioc 6 Gl soufirRl B
Mar cel Dekkefor eﬂamcle enm‘;v—liﬂ@cdcnmmw&bem assay (EINRA), sgd@inieoessaydRE)] i ons
can be adm ”F§é§£ %sﬁ“bfc? ss%(g ?rréwéﬂ%ﬁ‘lb?t ), ST Biok zﬂﬁ%agﬁch of flse

exanple, in a rre era eutic co tion of the
i nventi on 1ssays general]y detects the presence of plotem—antxbody complexes of particular interest

30 by employing a labeled reagent (e.g., an antibody) specific for the complex of interest,
For example, the FcR-antibody complexes can be detected using e.g., an enzyme-linked
antibody or antibody fragment which recognizes and specifically binds to the antibody-

FcR complexes. Alternatively, 'the complexes can be detected using any of a variety of
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5 can. be-admnistered vvith a needl el ess hypoderm ¢ injection device,
such as the devices disclosed in U S. Patent Nos. 5,399, 163;
5,383,851; 5,312, 335; 5,064, 413; 4,941, 880; 4,790,824; or- 4,596, 556.
Exanpl es of well-knovvn inplants and nodul es useful in the present
invention include: U S. Patent .No. 4,487,603, which discloses an

i npl ant abl ethmnﬁmmhﬁiygSmemm@ tlfe@ﬁtlbdd)&ﬂ:ebt&hd?@cﬁﬁw |6ttt @il wéd i
controlled r i scl oses a

t her apeut i &7 @W%‘E‘O?SW f@fﬁ‘ﬁ?ﬁﬂﬂ?ﬁ@%‘%‘%& %ﬂ?%ué{%? rf"ﬁP%Elﬁﬂ the skin; U.S.
Pat ent No. Rdchcélﬁﬂ’mﬂﬁ&aysmvezhh mamoigcﬁbmrsecmm(;lhgaacmssw Temhruquesgﬁ‘h@urrp for
delivering di. ca e Rat enf NO.

4, 447, 224, SHSFEE S8 é‘aglh’gas“é‘élg%v‘g*@‘g ’I"QJ“’#’F s &‘%r%r?? Borbly. TRL S0 )
appar at us fadivactienisitopecarsbedietegtedies sughemepps M@HSMaemunNoorM 439, 196,
whi ch di scl lvery.system having 15

mul ti -chan%gnilﬁ§8g°°“%%p9rb?%“t%%gg’%ﬁ‘g Patent No: 4,475,196, whi ch

di scl oses an osnotic drug delivery system Thesé patents‘are

i ncor por at Pﬁhnh@élﬂlczﬂdampdjﬁfcﬁ gence. Many ot her 'such i mpl ants, delivery
syst ens, andm&ﬁ §1 tﬁh %)Bvepn ovJé Sitglc'the art. In
certai n enbodi eH¥ ?rats?ﬁg RER BTG CT ghar™ n?om%d B5“%t? t he i nvention
can be f or puhsdcaticd! coremsitipg cpridpey ond bt coinbatiop nf mmoaiovajantiﬁochesexarrpl e,
t he bl ggdr igl i c
compouris. ohrn i 3Rk bR iR, oAREER I ERAY gl SHERL. T, o1
cross the BBRBugedwicallygpacpighle Cmys@hwﬂlﬁéﬂﬁ'@ﬁﬁﬂﬂaﬂé@ ong ga exarrpl e, in

| i posones. cfn%aﬁ&td?g@% @b oma@ﬁaﬁsehmnﬂgoakas Q@ﬁlﬂﬁ@l@monﬁ@ﬁes@ g U.S.
Pat ents 4,522,811, 5, 8; and_5, 399 I'i' posones

conpri se o igpegific welﬁféﬂeﬁﬁf @F f%@twu%ew@eswm?w@aycwaﬁ%ﬁ th@d into

S peCI fi c caivélﬁo@cran QsARe a cctnkummrﬁiammedlésqurgﬂmdmdm@tea&dﬁbecﬂ&ﬁ)y (see,
t ar get i 1r?g FPﬁﬁabé‘T%l %g'gflrﬁ?,lleé‘g“@ *$ B tget t%rg% Fntﬁfrbqr ﬂf'?t l(ag %‘émn Fle“beEérygg@ah e)'Iéat ent

5,416,016 to L@®warehceatichl commbsiiime ofdls ifventin alsacaate adminis@288) Bi ochem

Bi hys. Res 153 ; | .
(1085 ety e 5 e MO Sl Gabio OGBS 5

Agent s Cheilnepswan inclgde all@@?*PDsIdraﬂ&@!ﬂmﬁthwmréimemon ewepted Witk Br i scoe et
at 30( 1995)&@%@%’@:}3 Mslhﬂ‘amma&%f’a' nqal%ﬂﬁosuprle%thﬁéﬂh r]ﬁ{hﬁﬁlese&fa]erapéuﬁg 94) J.

Biol. Chem 26 90); see also K. Keinanen; kanen (1994)
FEBS LeX0t . agnls thitzgn bejusgd ingpmbingdign therapy arqileaﬂnéﬂ‘rd ip m@mdﬂa& ’mm)ﬂﬂm 10
nmet hods 4: &Z&mDnh&eafta@gmmﬁémmlement;aﬁ i nvention The anti bodi es,
anti body conposit i and neth re s,en nvent have
erouy ottt e PR 1 R R HE gl e

det ection @flvsﬁl@-cﬂlsﬂlerﬂon me‘diaanmngnantlbnbtemhamwm@pmma 1imymtnlamd: kade of
PD-L I. In f esent
Cvent i on ARaBiEIERNELENOAM REM d e R PRI ESAL, PURBLESONL
adm ni sA5er ¢ carder dseiitable; fy infgAvenpue intarusgilar ybeytaneous, pgreralpspinaborhuman

subj ect s, %pl&malwmmstvﬁon te% B) RBRES dr mmmh)t YebdhdRg ¥ilhk Sl opf
situations.” Accor.di | y, In one asp ect, | nvengl on pr ovi des a

met hod of ﬁ%mftwlﬂgthaﬁctivaﬁwualdesiy&ﬁ%@dm Hmﬁmé’ﬁﬂﬁ'}“é%% oiipiSi ng

molecule, may be coated in a material to protect the compound from the action of acids

and other natural conditions that may inactivate the compound.
30 The pharmacentical compounds of the invention may include one or more
pharmaceutically acceptable salts. A "pharmaceutically accepfable salt” refers to & salt

that retains the desired biological éctivit}/ of the parent compound and does not impart
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admnistering to t Lect.the antibody, or antigen-binding portion
‘tHereot, of the T0i nventi on such that the irmmune response in the
subject is nodified. Preferably, the response is enhanced, stinulated
or up-regulated. . - As used herein, t he tern1"subject"'is i nt ended
to include human and non-human ani mal's. Non- human ani mal s |ncludes

all vertebratgg un@esged toﬂ@dfﬂéé%aﬁef@&g(sﬁo%se% M (’;f(t gﬁ'l?SJ ﬁ@abm ey

primates, sheep
15reptil es, alﬁéﬁdﬁb%x?fﬁﬁﬁﬂ’fﬁmhﬁﬁs ’@Ple¢eeﬂ\€#d@éﬂlt10§l§@ﬁ a%f‘sbaﬁﬁcﬁﬁdlhmmm Acld

prinates, shegmitidiQaR inchal hose@OYRd &BH n&f?&x%q%rga%fc%&%r 6RA aSiIBadR,
i ncl ude human atients .in Ef}c gﬁ?lgenhancerrent of an inmune response.

The met hods afE"bREFETE SHf Bnis hygpiofic.hespiovs aRfhe 1t as @it &
having a dissomdernohttes org@ib abids iubl@ﬁtaﬁphabymamgmIatchxﬂ@;yh&lﬁ:ld'E eyl

medi at ed i mun a cu] ar, .enbodi t hods are
particularly sS‘thls{' ‘?% af”%’? a?”ii]e@tdﬁ% %‘C(S‘T”d ﬁ"a%‘%‘i I}‘lé&‘i‘tﬁ a&?@%‘nm‘f’o
achi eve anti gevifsipedilsand the like rBaerrdditiorndaits mmdamo;e detited famtalld2lheledrth

anti bodi es ca get n terest
When anti bodi gr'lseg?s o&g@sgbﬁf &gss%\ﬁ% @? urPf“aél{lurﬁ‘ Qerl V\ia?hvegﬁso

agent, the twooseic %@aﬂ@dmrnmméﬁeﬁﬁ diiwalﬁmﬂenmldmne, Urm@lmahweame,ousl y.
The inventjoon cﬁlHFonB&{nerhQMfeQﬁéha%EJ?ﬂg%t11§19£ed91%€%%da&ﬂ b fdeRfkgSence of
human PD- 25 Li anti gen in a sanple, ‘or neasurin e anount of hunman
PD-LI antigen, conpPitEnasertied aemrosifienetttisdnventiopplec m%&"l‘é{je@ont rol

sanple, with @hal’ihté&ﬁhcﬁ][@rhe&bl@ﬂahntiadﬁdaﬁtoQ}(amp@b% offhardiatdubeny EHcé}ﬁHb&Q
portion thereof ifica

e nder
condi tions t h&PY%] F%W?hbq% (g)o‘?(%ts?lbl}rl‘ ?5’[“0’8 Tr}'e@ia%%‘giﬁé@& “F?’i"é“"antl body
or portion théydathiosi sddiwmetrisuPRe,lsodiunT haewtﬁmﬂﬂtatscbcmm aifiteand airepikeX2)iol-
t hen det ect.ed, f ren . mat i.o en the
sanpl e corrltpaar sc&%@ﬁ@hﬁdaﬁtgﬁs? asa%‘éﬁg‘lpgﬁ)riltgtg’imﬁéﬁ%ég%ﬁ;{g‘y%%séﬁérﬁ gﬁss‘ nce of
human PD-Li aneigedhydrxybensd R lecithita popy! gallate, aliip-cakehdewl, ofd RNl by
anti bodi es ca@n@@magehmﬁg A GoHE SRAASE, oliflcFANG e%g@@ dofy i N the

patient. PD-L1 iS" not exPresse I n normal "huiman ce
abundant in a &aFdetopitel rAnivendchambers acibepdthetikeat (2002) Nat Med

8:787-9). The int %@ﬁﬁlb%s@tﬁ@ﬁ?ﬁﬁ&ﬁ aRtoRaq@étls é%@rekslma&eayi»é _l[;’ld}e@m

decrease i tunor |nf|Itrat|ng Q/ tes, a_decrease in
s S o

receptor ndi ACEGPRGITRkEPRPGs PHR ekt POl ool &NES o U
cel | s (Dong etglyaérol ;ﬁr&;@&&é glyd\{b h;ol&&ldyle&& g@&ﬂ,?ﬂd thBhk%n Kndduitdtle mikiZR04)

Cancer | nnnun Cin, Cancer

a0 004 et VHARHR ST b RO i ictisn®bos B0 By FRAPbi €1 ng
t he | ocal i nt eteatet Proper §hidiRDak be lhmntﬁlﬁ)%dlfoaﬂdmblhé)yﬂ&&lﬁa‘c&'@batln§matd1dhl§,I ve

(2002) Prag 0605 358308} i manbfialdi BB aC AT W e bl 20 B T
An anti - PI¥L1 dispersienschpd bietpe e ofiwefebtentsone t o i nhi bi t t he growt h of
cancerous tunors. ’I‘Ne§e‘%ﬁlﬂ§c§slt'\'§|@ nay a0 c i adftis sudi bl@%ﬂ%ﬁe@cﬁlgUSEd

in conjunction with other immnogenic agents, standard cancer
treat ments, orEBFhENISHPE prsEf al S&%’S‘B%%?tf Hatyesir glresesact or di ngl y,

in one enbodi maaborgmms By &S vhiuedd mﬂlwylsﬁﬂ&a@nmm&s,aﬂpm nkd B thé Ng

growt h of tunor ris adm nistering to the
subject a t heﬁ’éﬂ)”éﬁ{l Pts"gT iR a‘&?’?‘g%iaf% algﬁgg geﬂpgfﬁﬁexﬁlﬂ@i’ -pﬁflﬁgel‘_’i ant i body,
or anti gen3tbi rbliorgutpol, pheopl sorbic acid, and the like. It may also be desirable to include

isotonic agents, such as sugars, sodium chioride, and the like inio the compositions. In

addition, prolonged absorption of the injectable pharmaceutical form may be brought
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thereof. Preferably, the-antibody is a human anti - PD-L1 anti body

(such as any of the human anti-human PD-Li anti bodies descri bed
herein). Additionally or alternatively, the 20. anti body nmay be a
chinmeric or humani zed anti-PD-LI anti body. Prefeired cancers
whose growt h may be inhibited using the antibodi'es of the i.nvention

| nl ude canGars uk YRIER bihalRIRRIN POk TR DER AR m Mkl U ng
exanpl es of preferre cancers for treatnent 1nclude melanoma (e.qg.
met ast at i cand@#ldtiprant nel anonmm), renal cancer, prostate cancer, br east

cancer, colon pgRESLRAE &&Eﬁbl@@dﬂﬁ&i mcl@cﬁ%ﬁéﬁﬁﬁh&&s@éluﬁﬁn@@ﬂ cancers
that may be treated usin e net hods of the. myenElo 1l ncl yde ‘bone

cancer, pahwpigigns ard stgile é?“’de§ prheexiyRagrancpus prepfiration of fierlginigdalls neck,

cut aneosis Rutibdilof igetsioal Theadsk gfrsmtmamlaamgms fodlplariReuticalyaetve ovari an
cancer, rec mach ﬁancer

neer nce ‘ [
testicul ar® @i‘ﬂ&%ﬂs S Yak ﬁ Eﬁcegtrmso ala?sm %Dr?ﬁglg?na% 'ﬁe}lq‘ %ﬂbl an tubes,
carci noma mcfontphﬂnleemdottm&cnvmnmmpmad,msﬂbmfm the prerneswicat s:mmmsmcmona of

the 30 vaglf%l?vegt %'l&%ﬂ@mgnztea "SpMhotfey Aée&%hgoﬁds.%a@osb%

non- Hodgki n ncer esophaglis, cancer of the small
i ntestine, tnmmdmtbﬂlen@lm@er ne system: cancer of the thyroid

gl and, jgancer ?Berﬁﬂé&c%@ﬁtﬂésﬁ%ﬁs%ﬁcaﬁ% A0 be SHICHY s@ble bl tﬁ%ﬁm&mgl and,

sarcoma of soft tissue cancer of the urefhra -cancer of the penis,
chroni ¢ orofasntfactyreaidstmrage TheePaRAsig caa@afoeemwa BRgeM®keni a, chronic

nyel oid | %%ﬁeﬂlﬂmo@%yésemé wmhl@b}da@a stfictuR WlieBicdo mghnmoﬁcehwammocytu c

I k I dhood h f
the. bl addel e el bt P SUTED Giath SRRt 17 EFHRR DR ¢ he r anal
pel vi s, nesapphslspalef (%mmmghy@lrolmwbnsglws mehm(ufﬂiﬁy@thbﬂnnh plred), CNS

! ynphog?;/ %ﬂ?ﬁg‘ﬁ@?ﬁl}’@ﬁ%ﬂlﬁmﬁgﬁ&@ Th%@%'(olp J ﬁuWé&n b@hﬁlnﬁm@& &P glions,

pituit S safc cancer, squanmous
cel | cancespmifle,dglthe ulsgquphcmiag sugingsi lmt’mmémﬂzﬂ majniénaehg eble waHEer s

i ncl udi ng_thageL BAHCEE BYisBsRGShO sy mehd oPéH?thfﬂl?st InQisly OesSitbfl

cancers. e pr esent I nvention Is gyl so useful for treat rrent of
met ast at i chesieEisto inclide ispianie seeitn o stamule: sugam@ayalcahplsguc ghr ess PD- Li

(I wai et al markZ80BMitht or sbai@f UG de m]JtKe cgeﬁx%oslﬁ]oﬁ) Profe§databfaibh Uﬁthe
antibodies to PD-L1 can be CngbI n enlc a such

as canc®r ofiectils gomposiiigns pan by &0&%5305%“@0&35@’1 ﬁoaﬁp%t&% Wb| nant

proteins, hadtlagabsorgion fmax&mmrwﬂbmmmmbﬁemid@sl)atm ceI | s, and cells

transfect ed WI i ok| nes (He et

i (2008 1 ARG RIERER S RS B e S

vacci nes t inalte reqaiedoenaystaan applopriiée solvprt itk gnegr a mtmnbmfaqugeﬁas , such
15as peptigd6ae0kd %@9 Qs rem fﬁf&&f%@%ﬂgﬁl& 1%1cr0M%&'aFg;xl G%Hgé

tyrosi nase, or tunor cells transfected to express th cyt%kl ne GVt CSF
(di scug§eddisnarsioneare prepagsfby incorporating ihergfg ﬁ@npogmmta@wﬁk yeltigle/Batheen

shown to b&mtamBamefsp@rswﬁéumsmmeas@rf&sothek Ingﬂe&mﬁf‘ﬁénﬂh’@s%t ed that by
raising the threshol d of’ Tce% cti Orﬂb PDL?‘J["} } “&g

expect to HEPPYST BPoVy B e %Zspow erf F\B%'faraﬂﬁ’ﬂ) tefife i %ade is
likely to bbtionsthe ﬁfefeeednmtmdmbfqmpm@tndmamadcmdnyn@ anaﬁeezeraiyh@n

pr ot ocol . i ai nst tunors
have been %&% ]?{lg%ggl?g%gﬁ a%gé %&F%ﬁ%&%%%le}{%e& E{dei?l '%a?gﬁs ncer
Vacci né8, ageiriEdosatrrasioadly %tbfk Il@mdlsﬁgﬂon@@«ff@ﬂ Logot hetis, C., 2000,
ASCO Educat i onahe Bark: ég&fvgﬁgreagrgﬁgg can@@&%med@ﬂhggmer nﬁ%ggt

Educati onal Book Spring: 414-428; Foon, K Educatlonal

25Book Spr PAYce Fsjesledssaze fum vall @y dgpering HPOHNhe %WH“ S“i?ﬁfreateﬁ/land tancer

Vacci nes, fdicuRdmodRf administration. The amount of active ingredient which can be
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3023-3043 in DeV'ta_.V_ et ‘al. (eds.), 1997, Cancer: Principles and
Practi ‘ 'Fﬁltlon) In one of these strategies, a
vaccine is prepared u5|ng aut ol ogous or allogeneic tunor cells. These
cel lul ar vacci nes have been shown to be nost effective when the tunor
cells are transduced to express G\ CSF. GW CSF has been shown to be

(ranof f at ool eisEbn e EpProtiE aeneiimers lamu gerdiaias) . The
st udy of geraewet)tpffésmnmumammﬂmrpgﬁum:aﬂma@mfmwGa&:sallp,mupﬂ‘bﬁeer ns in

s b L O B2 S B
t hese tunor P§iseE Pk qcﬁvea’ﬂﬁ’f?%@h §r33{9é1}’(ﬁ0fﬂfﬂé¢léﬁﬂ Pertee o 2pnuti7g esrsengpsies s ed
Irrgl gggc'g/kﬂ;o;ﬁf??gfnﬂéﬁré %ﬂ%gt lcﬁk Lenf b g%?’% g@ﬁeﬁt%@a&lbm&ﬁﬁxgn‘? Sfombiffiofxarpl e
i nportant|y,W ﬁgar@pceptpf@%acamapbéﬁgercan be s hovvn to be t he targets'

of tunor specif llDosE'ge5egirﬁéds$refaﬁ5U§iQ1 th ﬁrohhlﬁhe%bﬂinum'ﬁ&n’e& reflofeiagle, may be
used in conjuncti i.on oI reconbi nant proteins and/ or

pept i des exﬁl?eéaéjguéla res’ﬁc’n&e)t ﬁ?fﬁ?‘a“?pﬁe B piRls bofus mEY bradiginistesed, sevsrptdy ded s ponse

to these pr aibesmsy beﬁdmﬁﬁstwdoivmtm oaﬂxedoaé)mmsaﬂel pyop‘qsnﬁmgl rddyiceti B 1 mmune

system ag, s ng. are ther er.an o t he The tunor

anti gen rﬁ% %%eaéﬁ:ﬁn%l Gt edab céhe & protet h eq{]era 3 leclsméua Fiesip% [%Iéqui red

for the syntaﬁ‘@sﬁayomﬂffo fcemulﬂle Ipe'smtml comipsitibns andysagresit bmﬂfcwbascdxf is

expressed i m t ed
RaRsRathol B Lﬁﬁno/l?a‘lﬂitsr op&’cg?gg ﬁ@sgé‘e%iiz o@t?qS heBa QY rf%gs b

nunber of sonmmatic tissues Scl ence
2011- 2013) . answelé\édl@mmt&sw%@mww&wﬁé’mﬁm@@eﬁt@a b¢ restedi savhumis

attack by vabdtQuss fiReRSined Uity RRYVORMpHRY cﬁ&ﬁé@edb@pro&lﬂ@ﬂm@@éslr&e ns”
expresseg in cancer_ce]lls because of somatic nutations that alter
e

protei n SequPets it bassecipipaivgh ts rvisdeargaeicaltatifo Thar el at ed

sequences ( Ispdf‘.;ﬁchﬁ)ﬁ {01 iz dadake b forive ofthd 1h&d@dnm’ﬂ dctbll WRG GRely,  Or
i di otype fr

| ud
he it ot ei e RSO BER R tereeaies o et AT e AP RE AR Hrman
Papi | | oma Vitharpesic ¢8R (o beleghitved, krs! (WitheumestiqnkBYeramrt ¢th the ﬁ@f and Kaposi's
He S ti
rer eSSt o Nl SHELAPE: G SUIRE SPESALIGuE 001
shock préteins (E%Féﬂllqutlgmbfabee@ﬁlﬁqdbrtihEtdh@gQ rawass from glgyel. @Q%@I 00 These
heat shock Qﬁg%gealnﬁ $nofdf3bAH 'f\]/'@ Ot E@ﬂﬂ@ﬂé St 1S ho@trbgtﬁye\!vé}ﬁhtf FRRLDE dBééEé&r

cells and these HSPs are %/ efficient at delfvery to antig
n

presenting ¢albed-Fmg/kehady i‘“ﬂgﬁg ghbody waighi %lyg/((%%‘v weightgp 'SE/Fg'ast ava,

P (1995) Sc |b6d130\9€1§168r 1b5m€’ga<g1b'68ﬁwe@iamwlﬂun t% ra@% off-10 ﬁaé&@ 7An Sehpnse
nt ant| esentin

278:117-120),. Dendritic ire
coli st hat cHEs Rt e R e DR ESpa Y D wllt A e
can be peddulredweeks, vice eveznfbul vosklechcot nbnty, ande@usy pmohthd ¢ cacedvgpept | de

antigens as I I X e 1998
Nat u?e Medi ct%{vg%awg%%ﬁ%g%éfﬁ% JB%E ]Erﬁl%%asi%%r(gnﬂrﬁ "li"fé%]%’%i Oéé[agqg)y(genezl C
means to expn\@st@nﬁmédelmﬂfabomelggwé mdgnedyl weigDOsa intenak so been
fused direct mq% tion
(Kugler, A ag%llmgs;ai(ogggo tﬁ tlgor ggmﬁﬁﬁgﬁ%gggéh%%% wségrret hod of
30 vacci nat i SeduleSCi) SYpEY MY Aedke For il gosarss.dicp evenl thisp prortbnbD Aeey tice h
PD-L1 bl ogkagexd @iaGhd/MHoBy WaIER oﬁHétfﬁB%ecﬁH}tllmé{ltF& by WESR NP PEiree

ar

PD-Li bl ockade may al so be conbi ned with st cancer treatnents.
PD- LI bl ocka"éeéksnay be ‘effectively conbined with chenot herapeutic

regi mes. | n thesk somemethods, two or more monoclonal antibodies with different binding

specificities are administered simultaneously, in which case the dosage of each antibody
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L

instances, it may.be possible to reduce the dose of chenotherapeutic
r eagent adm nistered (Mkyr, M et al. (1998) Cancer Research 58:
5301-5304), An exanple of such a combination is ‘an anti - PD- LI
antibody in conbination with decarbazine for the treatnment of

mel anoma. Anot her exanpl e of such a conbination i5-an anti-PD-L |

anti bod n,5 co ati.on th t r eat ment
of Imel a%olrrﬁdm‘ﬂ*ﬁ ngﬁlﬂ%‘ﬁl{ﬁf'? fh\émrarn ﬁﬁslugi%:gtleé ‘%ﬁhgdﬁ?f JsEeyé%mn%ﬁ{ﬁégG&e of
PD-L1 bl oc Imﬂ@leamdsnm‘rsemvmlawen sngldvmtagesaki bedfoaedmplehueklys a
consequence, ol (g G¥LahilsS: Al echlls PSS 1 AREDRNRIARGIA b

conpounds, 100N i hereased | eve tunor. ant i gen in the
anti gen pr ewsesntizthiood lgyels hﬁv&?bOdﬂﬂhﬁrWGﬁﬁﬁlgﬁlaﬁlﬁWa‘t‘%rlaﬁ?%f‘sm% 4048 may
resul t isn gynengys el b aEﬁéJcl a P& KAH&Iy LB B4 GRone bboud Q1000 3k Mm@k e

radi ati on, su gerf/ ormone- deprivation. Each of. these protocols
creates a mm@;&lﬁﬂwdStamm@S 3HitHegwh in the host. Angiogenesis

I nhibitors my g gﬁlgtngg'f %Mﬂgrgbﬂdﬁﬂw%laba Q}Et@iﬁ&ﬁgﬁase kgpRbRddl gn of

angi ogenesi s | éa umor “cell death which % eed tunor antigen
into host a\ihtChgeéhleﬁfrf@%ﬂﬂtadlmnbﬁfaﬁ%‘t'hw@ IprsegeanheguRICH Y24t i bodi es

can al S0 b@eduseeh dnfiheRNI FiicQnbolf R tHRips@ac ith g@erlﬁﬂtﬂﬁdnllﬂtddoﬂ?ﬁs t hat
target Fe al pha or Fey [ﬁ_gceﬁ)tor eg res Jg'ﬂgbﬁ fe tors CE t unor
celI's (¥ee; Shoé" the longest §alf |is, Tollgysd by ogj5ty chimgricandhodies, aB specific
anti bodi es nsrmﬁmhﬂanuscﬁcést'Dlxetdaﬁageindtfm@es@maacmlmstandm Qe nsy dﬁemdugxarrpl e
anti-Pc rece r/ [ .tunor at| en

ant i bodi es Oﬂg'b?gheﬁg‘gﬁ{e%gené SP6h gr get tﬁe%ipg'gichﬁgélhyﬁ&)c aFﬁh%ﬂ% %um)r

Thi s t ar getrélatigelpioy dwmgelseﬂrhmstered@t iplatinelyi infeegesnt intetypls Syre e ildng period
responses. g@ﬁ 0 f ragashmuekmé@ea&m&mmmt Mirmé@ymaugrrent ed by
the use of Li f( Al ternative antigen e deljvered
direct!|ip t éhemnwpp!iw@om@ebﬂv% @ﬂbfl?ﬁﬂlg%“ﬂﬁtv%gﬁﬂé%mﬁﬁﬁ BROBALAGS t o
tunmor anti gemirQndtiGrARRdd dite d:edsk isSdaacH bi t@mﬁ@kdd Xt pife@%lmﬁlw
Tunors evade, host |m*ruC£§ surveil | ang “rPg ar gg var

mechani s s PAIGRYROSTPATTR L QORI ARsligTpHe )éy“?f’é"“ 188 the
inactivati (pﬂtneﬁﬂ‘calpbﬁdmﬁmrm;ﬁd&ph@h@ml’@m&xpressed by the tum)rs and

o A PRSI AR TS, AR IE S B S
M & O lﬁar roﬁthe Presefti @Rt onlnmyba edrgd yo 5Fmtd®yanﬂa3 amd @B o2BOctivaingtedians | | gand
(Hahne, cp?sl effeét&g%%):hléfé'ﬂ%%greg e%lé@és&%@k@ﬁ%rﬁ pﬁﬂ&dla@%% ﬁlrs to each

of these en e@{ I'n co natl ant i
count er act cpthgosidipr, et odgfof adrunististion Bk pies dixicdo e eftient3 (Thw@c%vor

tunor i m@@saﬁ@l@@?ﬂﬁl%péﬁﬁuﬁoﬂ%v&%}of plArR&oKAA: TR 1@&\1&&%’ ductiay be
used to actlvate host 1 mmu esponsi veness can be us

combi nat i orPf i PFLcKIsE ?Onwﬁilﬁ_‘?ns 0 %%rése'i“ﬁ‘ﬁ’lmi‘}’(?é P AT e SR i & surface

of dendss t iamids@letest, Whikdite dadmiviatrtion)heltidReF adﬂﬁnﬁﬂﬁdmﬁﬂf& rdledT excretion
pr esentatio

n tl bodi.e
ef fecti veI ??18 m{.lc ?qmpﬁel]%pglrn £ En?lo dEH;e d("ﬁgcc’in heéT e%%t%}lt tHer?rfés%)
Nat ur e 393:codffosndsABd orampdrigla Msek én @mmatnon with ﬁ]emmmulan nomposhormm L1
anti bodi es k’f"? d, tﬁkag%tseﬁlwmgm?%@no%lgé}fé&%ﬁ éﬁgqémﬁ%aké)ms
Activating “a eb costi nmul at ol ecul es suc as OX- 40
(Vi nber g, Paticniheing freaterly g R YEH knogn 112%@9&91 ¥%69), 4-1BB (Meier, -
. et alg (19974 Nﬁér e@nomcufﬁbtwe d&ag@BQm@ﬁ@Pﬁlﬁ%ﬂbod)%Hhé iSRSidaHut | of f
A etal. (1999% 397 262- 26@% as ant.ibodi es Wi ch bl ock
the acti vi bl}'rféﬁ‘ ‘P\? CLHET e BE@Seﬁ%lS%%HS‘?ﬂéssa”s‘ﬁ%FFﬁs%@ CTLA- 4US
Pat ent No. flqidy,09dyration oBFitelse(sWiptandbeperidls, @ta pakern(id® @ mpaimehmunol
4:670-9), 879;@}1)&61@%??% eevlseaétse agtiictﬁnzceqr%}lza&ap €, férth %ea%'gen?ﬁi%l)ﬁl}lh may al so

provi de f or°
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10acti vati on. waaBORE RLLow transplantation is currently being
+used to treat a varlety of tunors of hematopoietic origin. Wile
graft versus host disease is a consequence of this treatnent,

t herapeutic benefit may be obtained fromgraft vs. tunor responses.
PD-Li bl obkade can be used to incr eaSe the effectiveness of the donor
engrafted tu lLso A ral

experi nment al @ioé%?%ér{pbﬁwgp%%%ﬁe 9%%[ nvo?1 énhlggs c\}"‘l11 0 "5ctiV4¥i on and
expansi on of gt ly@hle@p@@lltﬁp‘& filorg piefesablyrbyl atlehsipbiy 0% easrehere of t hese

cells into fg&fepdbi%rb%t 1%:12%5&1%6%&%%%&@ ef%ﬂ%@l?'bxﬁ htGeadt ab Gk h@/o LSt
tumor (G een Sci ence 285 6-51).

These net hod®} H’gfﬁt“éls%"cﬁem‘éﬂé’ﬂw Qf%&‘i‘i"\)‘é‘fé‘@lb&éwmlg’@?ﬂbﬁg B to
i nfecti ous agemfagd &Llﬁhmﬁ;&hﬁa\ﬂMs $tfn Mbd&&w@@ﬁelfﬁ/o@&yl iRfurhdd tirhdds. pr esence of

anti- 20 PD tibadies e ex ecte i ncrease.the frequency
and act i vi tyﬁﬁ?lﬂ%&l%i@w??%%@a T e

D seases of 16k tvarpowd tidiekibit, efchtinhébidion\ierits msaysacnu\sed: thexskille@at
patients tha b artic r _toxins. or .pathogens.
Accordi ngly, Era%@é Berrﬁgﬂsgmgé‘?gaﬁls egﬁcgv%)aﬁ]%%rﬁttol %nera Fovi des 8 g Bhet hod of
treating an liwe@wtfilrmjsmdlos@m15¢ mneém@tgbyramnxsomarptbjesn @g}e altlmiimarst er i ng
to the suhje Lion

t her eof , Lig ucﬁ&“ %Qh@ﬁ%v%oul??%}aﬂ&?ﬂ%ﬂg@@?@éggc% ?rgr ?ﬁgn%@g&éﬁ% Oal%g{ di sease.
Preferably, SHNEcHfizeBisdgvery ohthy Ebisat s Pl P hepRIticulan pofpRSipn Os uch  as
any of the hwﬁw‘bfad)ﬁlh]sta%d_dele@t&ll bodi es descri bed herein).
Additionally or alternativ t he anti bod an, be a chineric or
humani zed anti bod%conﬁﬁs“ﬁnr?? threfeBt ‘P‘fegmﬁ’ﬁﬁrfgé‘f‘l“&?ﬁ’“ﬁ&”’c"ﬂﬁﬂrr‘é‘”%s

di scussed abewnes ofudinirseration o @ie@dma’aotavahbtpcﬁqﬁﬁi&)dﬂma;wbm tsael A&l one,

or as an .adj uvant te, the

i nmune r egpoﬁgl gbetagprec’ t?ﬁj%g?h eg%h? %E“Sﬁré’ttheéﬁu aé'e Wi m“?ijﬁt ?@dsérﬁrg%}ég& | es of
pat hogens f OWafY\/mPGllfﬁUtgl‘up@'l thdesipgieesultsc Peghypred sotes efmymivstrgian fircntibadiésy
useful, incl Hfjtﬁ ﬂ@énh&‘gi ﬂ!?de V\l,ﬂfave%g{g“s Htranﬁt@&ﬁa? tﬁd&“glrxﬁpaéyleﬁfto&gll effective
vacci ne, or pat ogens onventlona vacci nes are fess than
conpl etel y efibeiEriequs, spmhl@g atherparenteral romestof admdnigiegtion, forpxampletby injgetjon
Hepatitis (Ag 15&151&1 Ci he phAbd 'YRBeal aiGR8Son'Gs 3%ed h@ein YRR nlofes of

Lei sl unanj a, | ococcus aureus, Pseudonobnas Aeruginosa. PD-Li

bl ockade s P WF‘&HP&WW thaa eterp! ang)iopipd pdraiaiptinkipr, usvally lsrlwfféle@:.a%s by
aﬁent sf such &kﬁluhﬂs\ﬁwi&ﬂﬂatthnﬁt&tl&tﬁ@iﬂtra\@hdueﬁlﬂﬂmaﬁtllhnghﬁé?urt@f{zﬁﬁnﬁa?ﬁcaqioul’ se of )
the infection se _noye es are recognj zed as ign at the
time of anti '%ﬁ??ﬁ?’i‘ ﬁ‘P‘\éaﬁ&rﬁ%E??‘-‘aﬂ% g, H‘H?geﬁ‘it Iffaﬂﬁra r ong T
cel | r esponseubtitateoisssubuticutta,ipemeidulinysub@patai, nhasetnoid) istrdspinadlegidukeD- Li .
Sonme exanpl e I S causing infections treatable by
nmet hods of 18 C{)hea??;ﬁ\% I (lc)ngrflan:éﬁc#ff5§ e HV, hepatitis (A B, or O,
herpes vidus (e. ghlterngtily, dugviitiody phe in@enti¢iSuh bel adminisetbra@vid, 2 Bpst ei n Bar r
virus), adengylbfitsrrotd) okl &8piML ebifermbl R Mbbkdl REDE acﬁl‘ﬁmﬁ}’a‘u&y%r _

rhi novi rus, coxsackie virus, conovirus, respiratory syncytral virus,
munps Vi rus, exagPley infrangsallyorlly.aeially Jectally salinguelly prrtepicallar vovi r us,

vacci nia virus, ﬁrhIlaa{wybcmpsundeleaagaugreyaréd»lﬁm cRBYs thaiOH® pioiddShe MOl | Uscum

Vi rus, oIiOV|rus rabi es, virus Vi ru
P compound against rapid release, suc‘gn asa controsile? reﬂ;ase formulation, including

30  implants, transdermal patches, and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Many methods for the

preparation of such formulations are patented or generally known to those skilled in the
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15arboviral encephalitis virus. Sone exanpl es of pathogenic
bacteria causing infections treatable by nmethods of the invention

i nclude chl anydia, rickettsia' bacteria, nycobacterla st aphyl ococci ,
strept ococci, pneunpnococci, neni-ngococci and conococei, klebsiella,
proteus, serratia, pseudonnnas | egi onel | a, diphtheria, salnonella,

bacilli, CIPLO ?J Qﬁ d&zﬁv}aﬁt@&@nd ﬁgﬁ:ﬂ)@b’ ﬁmasgg%tﬁyz%é:u [;:E)Jz;ﬁag}'ﬁ ' Robinson

| ept ospi r oS §, ease bacteria e exanpl es of
pat hogeni cdf Myl %lﬁfm Ing, Neowf ¥tleil®fs t r eat abl' € by nmethods of the

invention inclygle, gﬁﬁ@bﬂﬁ’osﬁ@ﬂsl%rﬂ%’bﬂmmksﬁddsﬁﬁme&b:ﬂ'@é@&e@know&l(ﬂplﬂlga| i's,
etc.), Crypt ococcus neof ormans | I us gfumlg er, etc.),

Genus Muico¥ialFerexapple.dp @ prafaqdpmiodip i f‘ gytic tl}‘? ‘EV('? Kii,
Bl ast ony/ c esn seddimdidtérEdhith 2 rB@dle’:)&Qb,}tpbdhmlb (ﬂ@ﬁ:tldﬂf danbé Bl&h a$ the devices

o s, BSOS brh ST SRR S A By g S oy
net hods of4 190 824; 10w 8506506, Exasblaciel uEﬂ&mmeb:aIam atdomoﬁulﬁmgﬁllaaﬂant i di um
coi |, Naeg] egﬁt?‘hlv(e)n o a8 GRE HDRAIRR PR 4 k03, u%@rdﬂuésgk AR Antable

Crypt ospori neunocysti s cari nii asnodl um vi vax, Babesia
mcroti, Tmlylpamiiusqmmmmrforcd@pensmg ypdiveisore centrglied ratg A).S. Frtetmani a

donovapg , g@ﬁ@?& Rl 19‘9&1&10&65'5"&@ gﬂlEmlfdﬁdlﬁﬁﬁt%hﬂg' BARhSs through | D
all of the abové net | ockade can .be caonbi ned W|t ot her

forns of ithh¥im Htﬁh@#tawo S‘tﬂ‘?ﬁz%i’s“’élﬁlﬂ gRalgses at"i‘@&f“f’?él‘ﬂﬁ‘s(%‘ pymp for
:Aﬂt e'r’]f er Ort&]w fasdtcatibn @EFECIE&nﬁﬁlm}[ l@{B IDISSIQ‘{%ﬁ!L Md. e ,Aem12apeigeh t her apy,
ic ro or nce sent,.ation .o nmor a e
oo Por iR e atwe BromoRa oA pereR of SR ve st & Bl ak
- (1994) St ruisiratent Mo. 4,429,195 1239h disciets o oamatindrug édiedry gnsmAating PD- Li
ant i bo § esrgﬂp élﬁe{?rrb% c%nﬁ@ar? ne(Hts iR Ug ¥at§iltl{\18|4% %‘6 Gvﬁtﬁl?ﬁ} &?o%@s an oghqﬁ%d p S

i nduction responses usi.ng
-vacci nes dreddstivesy $yitam. Wma?pm&ﬁﬁlmpiakébggnblegfmﬁ%IM@)’aﬂ‘l‘éﬂ sel f

reactivitigg {f Ems gﬁﬁﬁhﬁéh&ﬂs %%%rdﬁflgparé 1810@% thobk-&iifbd T t@/ﬁr_ﬁ;SF nodi fied

B16 nel anona | . "Suka,; Ignentation in Trp-2
vacci nat ed ni c& @@@W‘Pﬁdkﬂemﬁﬁheét““’aﬁm(’@@gﬁl ambibggies ol fnvertion gen ba

U. |S| A. 96: fo%&@ﬁeﬂ té %Zr)e proB&HaRirBIREAG: R¥0 sp’blaetxhﬁlpls t&m}@e@ abybatEBﬁNP t ;Jmor
ce vacci nes ur w e antl gen
Coeei vt | RSB Ry 8@@45 S Aty e P ST A ?

( Rosenber gcomgé\lrﬂmt tfibdcBtionOos{ thOBBB (if desikady, Mzy rmtbe dormidaphdai s

T2 111207 é%bpos%és]_ orbn]egf\oés)ogmanufacturl ? 0% l'I(J)Gr..S,eSE% ghb% pa(.?s %I bl e t 0

consi der u?‘la ein con vartous self
protei ns i4528dE15, 3t7@;5ft8emd§e’i99,éﬁerl"haﬁnommq@mr gmmrlse ang optiidiE gioiehits| y

generare %%@;Mg&;a&mg%ﬁs%&ma% BRlind 856 onghd mRS QhSl0RrERE ad Sease
25 delivery (see, e. g V.V. Ranade (1989) J. Clin. Pharmacol. 29:685). Exemplary targeting
moieties include folate or biotin (see, e.g., U.S. Patent 5,416,016 to Low et al.);
mannosides (Umezawa ef al., (1988) Biochem. Biophys. Res. Commun. 153:1038);
antibodies (P.G. Bloeman et al. (1995) FEBS Lett. 357:140; M. Owais et al. (1995)
Antimicrob. Agents Chemother. 39:180); surfactant prote;in A receptor (Briscoe ef al.
30 (1995) Am. /. Physiol, 1233:134); pl20 (Schreier er al. (1994) J. Biol. Chemn. 263:9090);
see also K. Keinanen; M.L. Lankkanen (1994) FEBS Lett 346:123; 1.I. Killion; LJ. Fidler

(1994) Immunomethods 4:273.
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Al zhei ner's disease.lnvolyves inappropriate accunul ati on of AP peptide
~in anmyl ol d deposits in the brain; antibody responses agai nst anyl oid
are able to clear these anyl oid deposits (Schenk etal., (1999) Nature
400: 173-177). Oher self proteins may al so be used as targets such
as |gE for the treatment of 20 allergy and asthma, and TNFa for
rheumat oi d ar I anti body responses to various hornones
may be i nduc hd ] t’ho&zso?% L T-PD-L1 anti body. Neutrali zing

anti body responséeeutibodips adibedyicvmpdsitipnyendisethaly ofthe present ifvention have

cont racept i ORumMNEUF Abb ;ddrzgmmtm@e%oﬁegmﬁnﬁled@th%em% gl ot her

sol ubl e factors that gre required articular tunors

may al so be EHWEEHEHA “Tﬁ%‘mﬁffé@i“ﬁibéb\?%@i qugrldn Iy ewg%{r%d empgdigent-difous

met hods as desibbdied i badat hodntibd e Msen afibaids] FRlxdaplantic-hotyisan be
used for induction of tB? ﬁeutl ¢ aut gi nmune re?(loonses {o treat

pati ents haviCHf AR PREIFSFOBrT AU RIFRTIRES "0 T BIRB FUbisss:2a it | gens,
such as anyl eivd idepase trmumtmﬁi audnen;gomemmhsAhzd@&hﬂm mS)nd.'lst&aﬁﬁ
cytokies Sughgh Mils A boENIES) ASR 2R DS L Shl g
coadmi ni st r atroinistofinginm thaﬁmhject:’@e fnitibegiptor hmmgn lwuhltg mmoatimegfecf tioef
interest {ge. Ghventidn MRk %n 131 xﬁ?gféﬁﬂh&@%t}{e suh@ct%ﬁ&dﬁ?eﬁ Péﬁ%ﬁ% tI‘ube

i nvention provides a net anci ng -an i nune respohse to an
antigen in aréeipedeEnhancgdnpindstetor derpedstet ering to the subject: (i)

the antigen; and A(sldséd lﬁfbnﬁm%'tmﬁ’ﬁéulajéct &6 fnteBRE Yo inQhdedinhOF8 nd-ReH-R0
portion thereof, ch t hat npyne response to the antigen in the

subject is eﬁ‘i‘]‘%‘& on-yman é‘i“ uges &l WEHElrEers 8 BammHs ApE ROBREMIH ran
PD- L1 anti boekyeh @sumkhumn lamyateajshéebmogwmncoa@thbmmmdce&aﬁﬁphtbmg &5

descrlbed here tlon rnativel ody can be
a chimerie of° hﬂ) alrho% aﬂ%%%veé;f%esugkh P %H”’%‘“ fah(??p’g ?/?f)tfe a
t unor ant i gengwsang harges. &nfe“gtmb)ecas it bural pattentsiimgeead ofenizanceambtiofan

froma pathogg une'}QE‘onsé %Eaﬁ&o@s&?e@ ﬁ ar@%u%ﬂfé*i‘or%@&tlng%{\}ﬁan Qﬁén%!de those

di scussed in the sections ove t unor or tunor
vacci nes) di $einggisoripobu cardre tgwed tgéh%ﬂeﬂ?lmﬁtﬁeﬂlqu@@éenmmct eria or

other 10 pat h@ﬂﬁﬁb’s Iﬁemduﬁesln@a%& the method@Rfe parkedtded s@bie l@&%ﬁ%mﬁmy

al so be used ate secondary effects associated with di seases

such as Tel °a§‘ii’bifﬁ N Iﬁ%ﬁhieﬁ‘v’ganﬂg"@é%@kﬁﬁﬂlaﬁeﬁlﬁ‘ﬂ of imnunigs hgpntist gl
(2003) T. 1) #b, llll&illtxboﬂhzicaﬁlﬁﬁdlﬁﬁi);tere@@gdﬂfed‘wmgdn)émlgeﬂ ofiARisRevmaspect the

i nvention prowds a hod .of abr kocyte.infiltration,
decr easi ng pfoay ?lt%ﬁﬂg}‘l afelfl‘?ﬁnﬂ)“smﬁ(_j e“%{r‘i‘g'hla‘i‘—‘ﬁ-eéa%ﬁ}t e o °8‘e€q s.
Preferably, tdenismnetdmodieriosicaorhinmdumeantyi - human PD-Li anti body (such
as any of the hu i i i.be n
Additionally or {:g eﬁﬁgttoflvﬁh%r%@éé ]g%dg%age?%g# tgeeﬂ%s@%cﬁ%%%r f“(]:PD
humani zed?Santid bl@myn inAsepIRDE mcasarmg iseuipuns ofrhpparaPI3-b1 btigers ennprising r eat
di seases sucaoxﬁa%t@m@emslel dﬁﬁlamfs%%ﬂ ‘i’«htﬁ%%rﬁ&mo%’d&&a%ﬁﬂdd?rb‘?E'n

pI anus, a T-cel nmedi at ed” chroni ¢ I nfl ammat ory mucocut aneous

di sease (Youﬁ@ﬂﬁ&'kb‘ﬂl'ﬂﬁ)‘t?ﬁfo&tﬂ&f?&ﬁ“’ﬂ“%fl}&@ﬂ"a@?b@iﬁ)m h“iﬁ?ﬂﬁ@l‘LlL@’ﬁdﬁer s

94: 215-22) . Aefaaiott thglNow foafoeﬂaiomefa oaﬁﬂes:ﬁewveeﬁhb ame@dy & Borﬁérpc}{élgﬁs a
met hod of abro atlnggg nlc II’J Eelr@easeb S‘G%’B
Preferably, CHREVEREIBSdy™ Y est‘Hl Frepps: pherep e U (such
as any of 30t heorplerafarnaerion beﬁﬂehﬂneamﬁpﬂetmﬂpaeﬁ talehs eantrbieseimpiie isetndichiive the

Addi tional 1y or..8l SGLAR B! g1 o Jmplpody can be a chimeric or
unmani zed :
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25anti body. . . _. .. Suitable routes of adm nistering the antibody
conpositions (e.g., human nonocl onal antibodies, multispecific and

bi specific nol ecul es and i nt nunoconj-ugates ) of the invention in vivo
and in vitro are well known in the art and can be sel ected by those

of ordinary skill. For exanple, the antibody conpositions can be
adm ni steLLeagw )y 30 injection (e.g., intravenous or subcutaneous).
Sui t abl e dosages of the. nol ecul es used will depend on the age and

wei ght of the Blopjadcaf PRl ttratikogiseen enhaic 81§ TAMCGFSPORSE MPIEBN of t he

anti body CQERPH:biRA PD-L1 is not Afprddiel W Q] Mun%%@l[s' @ & abiHdBR i 2
anti -PD-Li antibodi es. of-the-inventi co-adni ni stered with

one or ot h‘@?‘eth’éfrl’émﬁ'?@F%b“éQP‘i‘g&‘ 8’9@H92§Na’é‘4%%7 ?al%yp?ﬁlﬁtﬁ‘ia‘éloagent a
r adi ot oxi peR@ENED- @énd’olffD-Lmébm&m&msin\t@n@gﬁmatmg'ﬂhﬁpmpmbady can be

linked to the a as_.an no .Orcan m ni st ered
separ at e fcfeﬁfﬁals‘f ﬁg[n“ﬁﬁ Séeﬁfptor n??digggp’ioﬁ’?fgg é‘gmglteseé%)séorn 81.) e chitcSrols’

adm ni st radenqm)mgettme(zam i Dol e & BIRRDE; Bld;ﬂnenals(cz@&%d‘amtbmemolaf ter or
concurrent r .0t her
known t her}é’l%"”é"ﬂte' éepuﬁ ﬁ&ﬁ antc{r (%ﬁcée? (%ﬁcee?ﬁm {: ﬁb@ 16[%r g‘ﬁ&gl}l on. Such
t her apeut | WpEEyEnt @n bqumé by intribitigs e w@tw@ﬁm Ofr?ébbl tadhrband@ent s such

as dox ﬂ]%étnsa(i@g @.uﬁr\)tera&,bm}v@-mo PbaGIMGdB] &uwehqtvem erGAL MUSLI ne,
chl or anbuci cycl ophospham-de B/érox yur ea by thensel ves,

are only 100R)R¥AS 062283 O Buape e & dumak L L 18?7 é@bt"é}ﬁ%m& a

patient. Qnﬁwdﬁhlh}nbd Sed dnk &VERBtiGE YroRl Bt fhnsek@E fkhofsS Aateﬂ;&ﬁ:emln dose
once every fao

cin.is Venous nistered as-
2"60- 75 i JSB TR BRe et B Prigion e Bh ARSI s8R T ¢ he human
anti - PD- Li stantidrd ¢ty 8Symats, qrmthegaﬂbddlesgds drgerfoediggioent s t her eof , of the
resent i nvent j,on
e S T o o T
yield a cygrowtb)zf tgm@rrcf,l@cnambjehﬁ,.mwngmgﬁﬂmm%qr:pgto tiguhieetd- admi ni strati on
can solve @%gﬁﬁtﬁsﬁﬁ,e@fe&wk gn@lﬁv@ﬂaggmﬁ-w;nuw@ o?%ﬁ’tfh%ﬁ’-b&@m?faéiﬁ& or a

change in anti'geni ci t the tumgr_cel which d. render them
unreact i vethwqfhpf?ﬁ'@blaﬁb"r Bq;ly lsahumaﬂwlgg’%ﬁ“ﬁ‘?‘ﬁ‘yﬂ%‘f@* BEBpE F  t he

present i nygpk hr@ifhuﬁlEl@P]fﬂUl SntfHRURY deSdriBAl HelRR). aAtditRedY of SRRy, 8BS  of
the inventign human anti bodi eSPPR‘% cific or multispecific

20nol| ectl et @P’“?h?ﬁﬁf@&’ﬂfﬁ'fﬁ iged anty 8?131 ons for use. The kit
can further CoPRfeRiTel @ndetsastosanevthehdy b ititiidled nevgghiniibatiesofite or nor e
addi ti onal ti bodi t.he i nvent i n|n. ant i body
having a c8‘(FB{méWé°§‘i% ary“ac P“’a(a s R %Ei‘te‘(é’g%%‘“’e“ ﬂ?lt}ﬁ’ RS )
anti gen di &fprefrced fanem fbtrteeaﬁnemslnchkmmhnm(c bo'dgt?stathmabgm@’fpl caI |y

i nclude a lké}%bla)' R G&E‘f odtd¥ecahdt, SREGELNLE, %0195 cdnB§ aFOR PRLFBhG: of the

kit. The term I NC des an ertln 2 recor de mat eri al
suppl i 88 oEﬁamplewftothmtq%cemﬂ@at may W@%ﬂ%ﬁ@m@@ of shedmysaifndeciudpe kit .

The presengonk Bi@RphiReatiGcahddr, SR8 Eankdr) daischl AR Uedd)or HRIR, Juﬁahéo«aywrng
exanpl es whi ch shoBI d not be construed as further limtin

contents oftrappylarmalgaadns at‘?am%zlufe”F‘Eecfaﬂ"ch RYagan cancer. &ygfal canges cﬁ%ﬁ’l ‘?fs hed
pat ent appthé oale@ns stamdckdarchry Butghautncthiutering pplcercatdimmaaif theexpr essl y

30i ncor por t%flo%gn %Es? La@ci@ﬁlaro? {h% Eax?daﬁlgtrium, carcinoma of the cervix, carcinoma of the

30  vagina, car_cinomé of the vulva, Hodgkin's Disease, non-Hodgkin's lymphoma, cancer of

the esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of the
_ thyroid gland, cancer of the parathyroid gland, cancer of the adrenal glénd, sarcoma of

soft tissue, cancer of the urethra, cancer of the penis, chronic or acute leukemias including
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Exanpl es Exanple 1: Generation of Human Monocl onal Anti bodi es Agai nst
M‘Ffrti'ﬁmf?ﬁEﬁ“ﬁfnnunlzat|on protocols utilized as antigen both (i) a
reconbi nant fusion protein 5S5conprising the extracellular portion of
PD-LI, and (ii) nmenbrane bound fiill-length PD- Li. Both antigens

wer e generated by reconbi nant transfection methods in a CEO cel

i ne. Transgen use I unman.  monocl onal
ant i bodi es t%cuiglﬂzy%]w@&&%m‘ﬁ’lrvgﬁaﬂp&ﬁ% lﬂ’gl??’fg f%/*%:é"wﬁxj}w&%/‘}ogkﬂﬁmiw kegpia,

t ransgeni c t clasrsclimpivogoiGuienia, calid wmnrs:dsf cﬁildhﬁcﬁlssfashdwrmiml&nﬁm kadyt
genes. In thj chai n
gene has bee&r)lfsthorri"&:)@9 %&%ﬂﬂ% G0ig ?PT%% 'glégn&wﬁéademﬂp A neog{gsm 4
(1993) EMBO thg cepzralemmszmstem{@NShenewwé matpbome Grer irgingyresih apimel gene
has been Bonﬁﬁé’tgﬁb':sﬂ)r){m gt'erﬁ ﬁnﬂ&ngeﬁ%é REsbstsRarbt @R Rroi @Ean&CT

Publ i cation WO 01/ 091 Igurtﬁerrmre thi's nopuse stfain carries a
human kappa %Pmﬁﬁfelkﬂ%%ﬁ%'fﬁléw@g@ws eniessEentally IEFB@?S"(CF"U@@ ifchding diAski | d
et al. (1996nddad w@b&oetaﬁp&aﬂl@inmxs 34418 daae B he &@&nﬂm%% is also

t ranschr onoso gﬂ ?{b Publjcati on WO 02/43478. KM Mouse
(r) 1 nmmuni zatf n%‘h% riepgnegE é“regftét“‘fcﬁ‘?cf’rﬁ eﬁ‘ifﬁ’ﬁ TRESHEES EHeErs A eBsH s t o
PD-Li, a cohbt giwafet #fl Q& 5piu. frireundD1 KNBNBa)se(r) strain were inmuni zed
with purifiedre nst ect ed CHO ells as
anti gen. %ener al %Wﬁafhﬁgntibo%%&%g gﬁes%conlﬁf%"f)&ﬁlﬂ SEHPEEEEE i bed in
Lonberg, N. @&thaxcafct@9sielldatrificd @8 jinc@Bg +&69bindai ghwin,d, D. fl at
(1996) Natur t.

05) 2qbas . TP FEIRh AR, declid) e?ﬂ“%gs Rl Aol
antigen. A pLTFr“i“F’Fétﬂn‘ﬁsé’ég)%ﬁ?kh’&ﬁ@@%ﬂé’ﬁ‘ﬁrfafiﬁﬁwwf(i5?)19[3%)N@ﬁ“hmﬁ_l I g
antigen and éamib@%&f@lﬁn&%dcﬁesw Qanl%ﬁQdﬁr@luﬂé’B’EHﬁHe@@fnﬁeﬁh%ow&ﬁEenmsﬁ&

i nt raper| oneal P, aneo ia footpad Inj ectl on.
Transgeni'? P8 t{ﬂé ggPW@éﬁmtﬁs t%\?m ]ﬁ%}{%?’}d 5 RTIs A oy gells

Freund' s ad] uanafttedin efirdss thadjtakia GM-CET (disohskedsichetteio3h21 days | P (up
to a total of 11

In humans, some turnors have been shown to be immunogenic such as
melanomas. It is anticipated that by raising the threshold of T cell activation by PD-L1
blockade, we may expect to activate tumor responses in the host.

20 PD-L1 blockade is likely to be most effective when combined with a vaccination
protocol. Many experimental strategies for vaccination against tumors have been devised
(see Rosenberg, S., 2000, Development of Cancer Véccincs, ASCO Educational Book
Spring: 60-62; Logothetis, C., 2000, ASCO Educational Book Spring: 300-302; Khayat,
D. 2000, ASCO Educationa! Book Spring: 414-428; Foon, K. 2000, ASCO Educational

25  Book Spring: 730-738; see also Restifo, N. and Sznol, M., Cancer Vaccines, Ch. 61, pp.
3023-3043 in DeVita, V. ef al. (eds.), 1997, Cancer: Principles and Practice of Oncology.
Fifth Edition). In one of these strategies, a vaccine is prepared using autologous or
allogeneic tumor cells. These cellular vaccines have been shown to be most effective
when the tumor cells are transduced to express GM-CSE, GM-CSF has been shown to be

30  a potent activator of antigen presentation for tumor vaccination (Dranoff et a/, (1993)
Proe. Nall. Acad, Sci U.S.4, 90: 3539-43),

The study of gene expression and large scale gene expression paiterns in various

tumors has led to the definition of so-called tumor specific antigens (Rosenberg, SA
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i mmuni zations) .with the antigen in inconplete Freund' s or Ribi

adj uvant. The inmune 30 response was nonitored by retroorbital

bl eeds. The plasma was screened by ELISA (as described bel ow), and
mce with sufficient titers of anti-PD LI hunman i nmunogol obulin were
used for fusions. Mce were boosted intravenously-with antigen 3. days
before sa [ [ &470) 10-35 fisione
for each gfr’?%) |$)ghelﬁlm\?ivg}rjlg perygllrnrirl% Eagrﬁ tﬁ&éﬁﬁgrsgﬁﬁ%& gééngg?e i mmuni zed
for each aiffetenipsing arSgtns exiresedof thadumms aacip He oel} femwhiglythaiimor pD- L1

Anti bodi e 6§ lianblMBR:dTh R 1 0, MAGH A8 eamﬁdmﬁlzemowat bound
PI DLL I, gre)?eaﬁjggkgrﬁnﬁel mfaunnl zed Imsccz% wer e te@tged b | SA afs%ﬁescrl bed

by Fis hwi rporttlyemany|of theseguiggpns op} beshgwp o he e Ei'tﬂe{s@ft“ﬁllo’ascpé"é re coated

with puri fcélra%lﬁl@ﬁlqrmhdatamﬂ’aobuadé xu@lbemseaﬁmoﬁjuﬂctﬂ‘on oith b sdlkafoect ed CHO
cells at 1- ' verni ght then

b1 ocked wHRPOGS BPEBA bpedy PRr ST HE R BRH T B RBe Tmean
(0.05% . lrﬁmﬁﬂehtkbd)rﬂﬂfb tike ratias. hesmpfBitls breinnmmaily ziededtiydke iwenes added t o

cach vel | ARG dIGHRRLSE a0k %r&orfe%agu Bl e Rlnol SERA A UEE The

pl ates wel® heen and then i ncubat
goat - ant i tviwtmte pg@ingobyehsontichdsneiirodfor the ajnthysis efdelomees dior ser adi sh

per oxi gfas r r (BN cAEhiUeSI 9.t he
Pt e e o é“f%%&&‘*‘*%%&%%{s%’ﬁﬁﬁ?s??g?@y Py A 0 52" gl )

and anal y2imdtedyypmbsr of seraatie Sishest(Gire Nef 9/ 6431753 &@5201 M%@B {Frgge

devel oped gdigic Rispbady bh bloRESd Hém Miuine RRck by @RbishRdispSTuMRE entigaed f or
fusions. Fusions were perforned as des%fsl bed bfl oW, an tg’ﬁb&l donma
i

super nat arft akiRbe DesaYiEeRs't Pressrr i 38ee Flls BRPISF°of PMBC BYF #enerati on
of Hybri dqrra:proféﬁnoﬁqmasng)r Humfnmh{bprotehohsmbeermw UneethitedsequencR & Iber- The

nouse | epacyt i t ed m fused with PEGto a
20 rmu?0 ﬁ'@ %‘ﬁgﬁeag?lﬁl %ﬁomqn%“éegf g (%’BE? arﬁﬂefot ocols. The
resul ting hybr@ﬂj@morweqcmeirh@nn@dpé?emz@ctlrﬁ(ﬁpmtﬁreseplr@di%%dﬂmhm@h

ant i gen-s cytes
fromi rrrruF\gf%zég(%E'Llﬁ;nhggltu 5’2’994 gkr&% one- fl_i eﬂar?ﬁ;t@p?%gé gﬁb@?@ %I{Dhg/ 0

nonsecr et i¥agosirdiesees ﬁﬁfé?l'éfr‘ﬁﬁm@ SFHEYY Amether fag of By spffifigantige, whick

(Sigm). Gelhsue rnecoﬁah@&ﬁdwa{ pmnpszeemamg ﬁﬂrﬁﬁed KebfsnBdiedtdind (ASPY at
bottom mcrotiter ate we,g 536% out, two ek |ncgbat|on in
%6 1

sel ect f¥e- W&Fﬁrﬁi“ %Prﬁls?’l‘ﬁ ’ti ﬁoée”éséf”’ﬂf?ﬂf' 1EEBI88D1L ( ATCC,
CRL TI B- 63ot@Hdhi th©fedr seickind ﬂiese&Iﬁ‘_@/ar@higljl@ efficietiatNelivery Midifen

(Medi at ech h glu d SOdI um
pyruvate) ? Eﬁsﬂjéln%cewoﬁﬁlﬁﬁégm 8?5’% %ﬁﬁﬁ[{e%&tséﬂ S?av?rpafnol GGy

gent anyci re6&hib5i1 28 &IAImEi G k. (GRD@W@&EQIIMFZOH 1-2 weeks ceI S
were cul tured HT.

| ndi vi dual Pgshdmﬂg‘gég}iwcﬁ [‘é@r)tglgﬁﬁet%&b@é&twgéidg{s%ﬁk %Esg&i %@g) for
human &nt |muaenﬁecﬁerﬁsmneqﬁapcﬁgaebaﬂtoﬂlnf%¢xe@vo amhloeded with MaioyerretsiBr i doma
growt h 0CGHE pepfde MBELRLAD WR s FTROH Jememctyfséalelyea&zt(@msiﬂazm days. The

anti body-secretin onas r ted,  screened in and, if
still posﬂf{"l‘{f ’efiog ﬁ)arp%‘"‘@@’al &t ?9%5‘:% ’geﬁﬁﬁm'@ﬁ%ﬁ‘%{:ﬁgﬁfﬁdl es were

subel oned tahorlasisis 4 welt.DMhateialyb béen Guseli dirattlyontumbhells foathk gurgastec| ones
were then il b i S Rudid A% LOOBRIRAA SR b TBHA! & Phaflld;P0dY 11

tissue cultUre eri za
Hybr i ddha vetcomeen, Q@ 11®mu11@Am mﬁbﬂﬁfgﬁe‘?ﬂ?@? cotrdined @ith RR-2.1 Dlockakto 11E6,

1237, and 5&0‘%{@%0 o‘?en?&ln%ﬁ&qesfndﬁﬁesf urther analysis. Exanple 2:
Structural aractert zation of” Human Mnocl onal. Anti bodi es 3010,
12A4. and 10ASPD-L1 blockade may also be combined with standard cancer tredtments. PD-L1

blockade may be cffectively combined with chemotherapeutic regimes. In these
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The cDNA sequences encoding the heavy and |ight chain variable

- regionsof the 3010, T A4, -10A5, 5F8, 101110, 1B12, 7111, 11E6, 1237,
and 1304 nonocl onal 10 ant‘l bodi es were obtained from the 3010, 12A4,
10A5, 5F8, 10H10, 1312, 7H1, 11E6, 12B7, and 1304 hybri dot nas,
respectively, using standard PCR techniques and were sequenced using
st andard DNA s. e de and, an

acid sequences'g%#g{} hﬂ% LI’B\}’% egﬁg neﬁgcﬁﬁqegﬁﬁegpﬁgﬁﬁtgﬁ 5 E!Cg@ﬂfﬁntg@rgmgt%%
in Figure | A aidkirnMsSE@. K1I39$§©'086_’€f Beveprdl S_S_rﬁﬁbé&% Vol gramfil6 Ffsecha
nucl eoti de andco%ﬁ?nﬁf?m%‘ént??ﬁ‘!ﬁ@ﬁt%d}gfl cm .axgmh &B@ﬁaamm; {h@maﬁmm

regi on of 3010 are shown 1 n Figure IB and.in

respectivel y. ofmelanqmpndaptharsyangyle ‘ifﬁ’é’hSG‘T@‘W@%{Vﬁ a’bﬁ’érrPrP Lh‘?ﬁJPRS‘éj F‘bbul in
sequence t 05t h@mkingis wid lﬁﬁfﬁie@ﬂﬂi DL fot PRGOS didAoE AR séiddahid)

seqnent T om HETRAF BRI rRURFSAE P ikl ot Bent

and a ill segniemh, that @mcbisaquancg ef thi tylftﬁoxﬂsl'alctﬁh of ﬂilém cl&hlogﬁﬁpaﬁlﬁc @fnpbﬂfl&s
3010 VH sequenge, i . hy 1n?r asg%{fﬁegs C\\jhmor ang‘%en In e{ﬂugnr%lﬁen 1%’?158“%‘%1'05 B?th n,Figure

11. Furt her ana VSIS of e US| st em
of CDR region Qﬂa@remmlmpm Gerapiedhdt may ﬂaerltdledynmgawmwm bbtieddiawgh celhai n

CDR1, CDR2@n . : " SEQ
"D Nos: 2 B el LRANOD S iy, SN B oG U e o PRl s Al
chain i mmnoglsaweff ?fﬁms%qwm@ tltedwﬂhénmcrgews Whiviers gy #ho geombined with
i mmunogl obul i npp.i, ghbckeRA ThiERUE MR e BRS loindh@ delt fah vihteﬁ,ﬁpﬂeg’d l'i ght

chain utilizes a VL, segnent from Auran gennline VK L6 and a JK

segnment from HEHRYFRSE fﬂt‘i fipet aptiges presepi@tionPEYABENt of the 3010 VL
sequence to the gePDdLIl BRcRig dnbib&iRg tARRE bd Bedi OvbihdtiofvEbigediic

Furt her analysi f the 0 VL sequence usin Kabat system 30 of
COR 1 ogi on ot EPARRGHIT S & R BPRERIT O Jre AP OGHE™ i n
CDR1, CDR2 ands€ €. regitantions,oshonand 183720 Bepetific attibodids, cadbehsédiio SEQ
| D NGs: 51, 61 cLiv clgot i de.an 1 no
acid sequencestgdﬂg %gp%ﬁ??n%% aﬁor{)é}\{/arp i a'btll“gc {gcee&%gﬁmb mTzaMgen& ?ﬁ'éwn
in Figure 2A akietu) mspSHED dﬂ[ﬁJCPd@S 8ave hved uRd tategp eatiopteEsp to sites of tiftve  This

nucl eoti de and,am.PRafmbd eﬁ@o‘iWQ? %§at%n1£§ﬁcciﬂc%&%nﬁ&ak% gg‘{ll' aﬁp!)i‘;ﬂ}ese

region of 12A4 are shown in Fig

respectively. swemparquikdy aéﬂmtﬂﬁé by thauselgERIN-1 Eledliade. j Aiprnabigiyottibdon

sequence to t heamqmeﬁwmtlgﬁmﬂsw@;e umagﬁhﬁ@wméﬂm%\a{ bfﬁhlﬁaltﬁ}nor
sequences denonstrated that t A4 heavy chain utilizes a

e
segment from hﬁﬂﬁabdearqﬂ‘?’rﬁ’é\‘ﬁlrsl’im ol prippednatitent £ r om human gennl i ne

3-10, and a M Segmﬁﬁﬁlsévladhrﬂobumnneg;&rrvéﬂlanﬂﬁbﬂﬁbr@bvarﬁﬂi}afﬁtbdh@ﬂdffﬁnMa@f
the 12A4 VH se ﬁgnce s,shown in

o e 1o o re e e P B ol ibe O S HENGE UEPRE | he
Kabat syst @ ofxpiEised iryelid tomord eddewhithrueet imondsggresadvet Maese akiudeaaiongothond

t he heavy chaif~C A and
12 and | n’ SEq T RERe S5 s 8 ol 457 BT o AR G o2, 0
12A4 |i ght chaP'fars Antli3g Frertsatology @éqdén-’t?éat)@ a;ﬂh@ﬂﬁldrg@mHahne,M et al.

(1996) Science 274: 1363-1365). Antibodies to each of these entities may be used in

combination with anti-PD-L1 to counteract the effects of the immunosuppressive agent

30  and favor tumor immune responses by the host.
Other antibodies which may be used to activate host imimune responsiveness can
be used in combination with anti-PD-L.1, These include molecules on the surface of

dendritic cells which activate DC function and antigen presentation. Anti-CD40
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human ger m-i-ne -i-mmunogl obul i n i ght chain sequences denonstrated that
the 12A4 light 15 chain utilizes a VL segnent from human germine VK
L6 and a JK segnent from human germineX 1. The alignnent of the
12A4 VL sequence to the gerrnline VK L6 sequence is shown in Figure
22. Further analysis O the 12A4 VL sequence using the Kabat system

of CDR regla%o%é RE mwl%.augﬁtuthgﬂecwmﬁr s!a@nlhuas‘ratuﬁm (mﬁget h@;d:l ght chain
CDRI, CDR2 and i ons as shown in Figures é@ in SEQ

I D NOs: 52, (wgwf?w2474r@§3€€??%|“w m °°“J“n°1‘ﬂ‘é“'ﬁ‘b}():li) é‘élai’t ‘%ﬁ{Ho’am no
aci d Sequemeﬁazqﬁoobmnﬂawdogs}hm ) mrzmﬁbicﬁvamgmaodﬁs td0AHt are shown

Fi 3A
el ot ge RIS Rehgy e QDo SR FE RIS Mol 18 2
regi on of IEQMS AIR8 Gletens) L. |enail-‘(1@j'ﬂ BardB Mediding By 6BEGRY (XN a8BICASd 13,
ti f bul
Ceonence. t Mpde SRRl ANl Johcd 05 oL CRI AR B TR0 |
sequences d:@tmm of nea@teqicqswaulatpnenoi@ﬁgs Sh@m@"fbhdﬁ (pEubP Pitonddlog VI |
segment f r Uée‘ﬁﬂr @ﬁ@we%aéé 1. haBeofs) Ea%gmh 6% gnbhﬂmcagét mine

5-5, and a @g rom human germine T gnnment of the
10A5 VI | seeqe{e@ >yl ZRAP o) PR avp Pmildef%@arﬁ@ﬁ%@vqi%ofgws% in Figure
13. Furtders@isnal ysis of the 10A5 VII sequence using the | Cabat

syst em of CDRr |on de% natlonle othedllneatbog of tg
heavy chain &ﬁﬁ%"oPésd’F%‘?? Y SR P2 R B ER %Gnd 13,
and in SEQ Heﬁatbmha&,101183’Vh11agdﬁ4!&5usﬂ135nmasel ivebopsequence of thiQoemmaent, son  of

the 10A5 i u

gernine i |t%em§’ﬁ% I nt%f1 %ggg%@py}%? %éfg% @@ﬁ%&%ﬂgﬁéﬁr%?% %&’é@ﬁat t he
10A5 |i ght b@h@dm1uctr¢a|sqtb@sffeattwnessefghﬁedqtlorfenmﬁeﬁumSLgelﬁml‘ncﬁb VK L15 and
a JK seggrent fram iRy s&%ramfafﬁne&& @eamﬂéhﬁpra&aoaraﬁamwoémwns 10A5 VL

sequence to the gemdi ne %uence i$ shown In Figure 23.

Furt her andrireian apg expprsiopatenigensasifiedcelisfss myrtivedrapsip af theg sillém of CDR

ggRIZ on get ghtBIRlchi® b dr@dtotaaugeh@psdgh TReRtabmiit Qfvot (TRechbeg) R &fagdégx |CBR1
an i.ons 0, n Fi gqures n

NCs: 53, 63, QR%?@“”cfg@pz%tme Ryse m Odsmay“o%gseﬁécﬁc'é%’g Iand ami no

aci d sequenegsusaito kvetidue ageyts elvh bNCMEr Ealobeactiegboin tief pr&ichbbBmar e shown

in Figu The

nucl eot #(ged}? g{]amd’oraw?m%{ae E(g aegncg([é}gas m? ﬁgq%%%g%d a%Jf‘l%l.flyl’? f%‘%rl abl e

regi on of Eﬂﬁaﬁmlzeﬁ@hﬁmﬁﬂ'i‘wllﬁl gure 4B and in SEQ ID NO 94 and 14,

respectively. Conparison of the 5F8 heavy chain immnogl obulin

sequence tq@,};@ﬁmms human gennl i ne i mrunogl obulin heavy chain

sequences denon rat t hat .t he, 5F8 h eav 5 cha n,utilizes a VH
segnent from huﬁ% F’Fﬁ? A IRjjeptiof agegse O%’% atﬁ‘?@rheﬁlﬁ?ﬁ?‘?edgtgr nine
6- 13, and anafﬂbulaecgaimrot pakirogens. hﬂmruhrfas’mmbihmsp]:btlof tho inv¥itien atovigesrent  of

the S5F8,VH rlnskc?h%ld%ﬂ?e%tl&ﬁ%lnﬁﬁgcngﬁgﬂ%Qﬁg}%ﬂjiﬂl ?oglz:rlﬁﬁé&ﬁﬁpm&elh 10 FO\M’I in

Fi gure ?LS rther a nce usi he Kabat
syst em of GBeqt @ganbﬁDdelta@hbﬁdm piger-tunflingportige thawpl, W@&thaﬁhe whietthe

heavy chai N GLRA for Htdecnt dfRe. M BOLARS, tRZnBRAWR ainbm b &Hfh‘ﬁﬁax%
LI antibody (such as any of the human anti-PD-L1 antibodies described herein),
Additionally or alternatively, the antibody can be a chimeric or humanized antibody.
30 Similar fo its application to tumors as discussed above, antibody mediated PD-L1
blockade can be nsed alone, or as an adjuvant, in combination with vaccines, to stimulate
the immune response to pathogens, toxins, and self-antigens. Examples of pathogens for

which this therapeutic approach may be particularly wseful, include pathogens for which
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20 and 14, and in SEQ ID NGs: 24, 34, and 44, respectively.

Conparison of the 5F8 |ight chain inmunogl obulin sequence to the.
known human gennline i'munoglobulin |ight chain sequences
denonstrated that the 5F8 light chain utilizes a VL segnment from
human gennline VK A27 and a TI-.C segnent from human germine JK 1. The
alignnment of the 5F8 VL sequence to the gernline VK A27 sequence 25is

shown in Fi e.2 Eurt her.. ana sis f th 8, VL s nce using the
Kabat syste%ﬂéf ls@%ffntlén?%r?cwgf’aecrc Oﬁenls WFShf?%engg?aﬁf‘é%{ﬁSSﬁ of
the light chlassmha@mnplet@%CMdTmmple@, o sre ast listiedun HIM, Bépgtilisés, BJB and
24, and in S«E? II.B]LM% I—%ﬁlp S,Qﬂardlgwal%%o%ésﬁﬁlgﬁﬁts{a ig}l&é%ccus aureus The

nucI eotide and’am no aci uences aln vari abl e

regi on of 30RseuipmonagAsugiResdTLI-l ockededs maicaiady ysplulmangt pstablihe®5 and 5,

respectivel meeIthﬂs w@b@p@bm HV ChaByrkg aﬁ&é&nﬁ@ﬂé@z@ﬁtﬁ&o@l&e bhge | i ght
chain vari ablg of 10H10 are shown in ure, 5B and in SEQ ID
NO. 95 and 157 eFté’§ e e\P@Y epitopes are recpggizgd, ps fargign girthe tipe of entrkymaa By
chai n i munogl albiidistatiaetusieekihga ithag K oaWwaspbisata: igadt Bmpated by

i mmunogl obulﬁenathggvgalsqgalgﬁpg quences. denonstrated that the 10H10
heavy chain i g & z‘grrent from human gennline VII 3-9, a D

segnent from humrmgermblesrd pdhdgghic andesaSking edwent trbatabba dyuretindsggr nl i ne

30 sequincett LOHIBiRl ey REHOUAS, SiORBRENER Gl VAR HERIIATS 0 W1
sequence usihgSVhb ﬂmh%ﬁf %y@m&wafm@@ﬂ@m@glmmﬂl@weﬁm Pavbiingses,l ed to
the del i neat dan1af HifiRireR GO R, cmms % &}{sﬂ@n }'vnru§giu9!9§ as

shown in Figures 5A and 15, and in

respecti vel y"““&:cS?Fb‘é‘i“ﬁé"&PF’eéf""{shféb"i'ePLPI@ mwwwscwa‘ilﬂa wﬁﬁa}ﬁw wwen in
sequence to deguelBa)MPapHOmBIIE o 6Ycih VAG, poNbAE QiR bils] JT Hilugid chai n
sequence? rrﬁnstlr ated .that the 10H10 light chain utilizes a VL
segment 7 ort RUFRSOGRINNT W8S VK L15 and a JK segment from hunan
germine 1K 2. TRenatxagplesepatofeedihienctbOiiaungihfegoouieniabe bypméthels of
gennline VK 10 | [ | ysi s of
Phe 0rt0 L "SRy BE BEEE ol RS AR bl B bl 0B

det erm nat i owepte@c@mnm@n@-‘emunmahxg@nccoﬁndtch@cwlgki@bswﬂamwtems sOBRd, CDR2
and CD3 regi QBoASnaS, h%l‘{gf\ellandiﬁlt%ﬁ %511115&11@rbgcil%SGhoﬁﬁdtet'aﬁbs %%Qhénp NGs: 55,

65, and 75, tespectiv he nucl €oti de and’ am no aci d
sequence§0ofWh‘i@»h‘é%‘G"’)}eR‘i‘H%EFOﬁlss\?a‘i’Péﬁ?ﬂ liyagbenteriaf 1B12 are shown in

Figure 6A and i ns&E :aipNQrB&nceslc ﬁmglrcﬂﬁﬂgﬁ'ﬁfécﬂﬁisﬁ'eatable by methods of R
nucl eoti de and am, ng gdaﬁng@ quenc of the in variable

regi on of 208§ K¢ (¢ Rieaer.gse %@raéana'oq %IEE@?IC@’W@BS and 16,
respect i vel yneoformans, Gamgnuss(ﬁumgafus tofer, &BJ.Z}ehﬂamcoﬁha(nmcbr[mngl obulin
sequence to i.ne

sequences d 'I‘“Zﬁ%‘}“g}a%m ot "ﬁ‘i‘%}w %T’éycﬁ ea{}“a?g%%i A acof G‘?‘P@%S)sf’raéﬂ’?ﬂﬂs’
segment £f onCéraidmitiegpmmitis améHVlOPIasn'cﬁ@psuatu segnent from hunman

germ ine 3-10, a@ﬁm.ge,\lg(,lngéﬁggﬁg&ege]&ée ﬁ sﬁéé%@ﬁ:g%{f&hb ?:eaﬁﬂle% me-trhggs of

al i gnnment of 25 the 1B1 enn i ne
sequence is SpwpntiphindpgpRnsmpea hFStPMIPFe Balé.lﬁlét%oba gl@rw@wlm 2 VH
sequence usi RgninBBodRRAGIRNS 8By Sbifoliddh &) PASEREINALAION

Plasmodium vivax, Babesia microti, Trypanosoma brucei, Trypancsoma cruzi,

30  Leishmania donovani, Toxoplasma gondi, Nippostrongylus brasiliensis.
In all of the above methods, PD-L1 blockade can be combined with other forms of
immunotherapy such as cytokine treatment (e.g., interferons, GM-CSF, G-CSF, 1L-2), or

bispecific antibody therapy, which provides for enhanced presentation of tumor antigens
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led to the delineation of. the heavy chain CDRl, CDR2 and CD3 regions
as shown in Figures 6A and 16, and in SEQ I D NGs: 26, 36, and 46,
respectively. Conparison of the 1D12 |ight chai'-n i mmunogl obul in
sequence to the known 30 human gernmline inmunoglobulin {ight chain
sequences denonstrated that the I1112 light chain utilizes a VL

segnent from hu %15 t fr

gennl i ne I(ﬁ?efg’%glgg& H\%ﬂ‘i E%é@@_&gggﬁgh@e]al%@bﬂxe gennl i ne
VC L6 sequéencee231HRAM). i n Fi gure 26. Further anal ysis of the 1B12 VL
sequence using the Kabat system of CDR region deternmination led to
hown) o B olegkbfs! | 900 Ehe) b L 2 S0 C00 Tegi ons as
respect i vel y. Anti-PD-LI antippdicsmgy pase eﬁ@wﬂﬂ%@]%lrﬁp@éﬁu@%egs of the
heavy (Shahxﬂiuc\/ﬁbﬁ bﬁa’hh&urﬁ@@ds@:l’nhsdahm@ trhdrkethael ;ﬁjitﬂiﬁﬂacbﬁesl?e\gm taatfingnd i n
SEQ I D NO 87 a res am no acid
sequences Bt m{‘ﬁérefqoﬁﬁf mgﬁ‘é aﬁ“‘seell rcachltlesr(deé’%g{)nﬁﬁgl} %ﬁ’eaglrn é“@tghovm in

Fi gure 7BCand-4 ﬂGmC@H—ﬂDochﬁd%ZG amldnalia, in V@sﬂi@sttlal/eﬂpya, depigmpateliocnom of

t he. 7HL heav mql I =11 he:. Kpawnohygan

gennl i ne :e[a yva%gﬁétghu*‘ g%ﬁgﬁnﬁ?ggu%%?\é&spAgmﬁst rated that the
7111 10 héssA: aaﬂqmllnumEJIOFtﬂtZt@ﬁVO&eMYIW@WT‘feff srchesrtEAard i ne VI |

1- 69, hQdRoRY G h L R8indtoh Gnd AEkodbstHS BOARAL from
human ger&lﬁe@#}h)l% % mrrent 8 > %7%1 Vllese uence to the

gern i ne iinical trigl (%@afﬁ’é%c%“ '1‘“§ igaiPE lﬂ%P\-lf g(Uf”E”"l"’F’ EmpfiasthBno%nal ysi s of
tho 7H1 V|I,hm§,@ﬂl,m}‘.elllﬁl ng the Kabat system of CDR region

determ nation | ed_t i neat i on. of - chai n ‘CDR1, CDR2
and CD3 regi on@egg‘”%tdwsﬁ tfgm’ﬁ"id‘@“dlrs‘(g%aﬁé}g’ﬁggﬁé{éd%ﬁﬂ&mﬂw’ QID

NGs: 27, 3Withamtbudself predpds bidardd devise vacclnat1@pmpa>pol5tonffmienttyrwuemdl l'i ght
chain no | o wan

|m'runoig Qn ?ELILPS ?i%ﬂjﬁ@%g%% e%t%]ggfo}é@%o\ﬁ%st{gr at edg(tﬁﬁgdtn{ e. 7H1 1i ght
chain uti IAlzzhemeds Mheassagw@m infppropmidicirpaimasion bf AepeptdeliGaravield a JK
segnent fr ATag=N)

sequence tgpts'ﬂsq%@b mn’b@&r!@nse]” ayr%ge %gl S'S %’\%ﬁmftﬁr}%?:%é%% 27.
Furt her arﬁaﬁoy@(ﬁc}@nkqfhé(lﬁ%hww ubRdé?usi ng the Kabat system of CDR
regi on det er m gk oR plofls I‘nQy hdd%e ARk bO8REE %llgéclgﬁ hﬁ"tﬁe'trgehﬁlelﬁ bai n CDRI,
CDR2andCD3re|onsassownlnFlgures73 in SEQID
NOs: 5720 6 Rllergyh *,as;thmg,égdﬁ;@&cq fgrer‘pvmatmd arthritis. 1@%&5@@4yégspg@gstgmd ami no

acid Sequafaﬁcﬁﬁh&ﬁoﬁéa%a%@wucsdwtﬁb lﬁasﬂaatalpa-m@gt;&ay Qﬁeuaalzﬂl%EG are
shown in Fltgwre 4A and in

§ D NO. 84 res%ecu%eh The
nucl eot i d&MIAREY HFROATSS RITRICUEE BTRas BEY %‘é‘*e‘i f"Q?PP“ FRtioR Nrgiralizige e

regi on of ailtl]:Eﬁy RE@nhEOKsImores E:dgthmesomﬂemdm tmtaE@qhﬁdl‘@tEMgrmﬁl 14,
respectivel arlson C aln nogl obul i n
sequence t(ggffnrll u Wi e SObecé)tﬁsﬁcl]égéﬁe ossab N {ReI rTTTﬁeavy chain
sequenges dennﬁmlcrgattsedethddaets dtdqebeiﬁE@cﬁﬁ)tH&@MamhﬁD-hl @ntfbbdyz:esbea Vi
segnent fru@éﬁ‘f@HH&@tl&eo&"me}a tic ukonﬂnnﬁ%res ;&gﬁ@ﬂ&?%hfne&g ]ﬁ ” germ ine
6-19, and a 111 segment om hunan | ne nrrent of
the 11E6 \mapprgﬁrmwtﬂaaon ﬁ@thg@ﬁmtwswph q@ﬁwb@e?qm@r%@cm@nsh%m in
Fi gure 18.; EpRdiieds oAk ¥obidne tuch RembdEfhdkh sequence using the Kabat

system of CDR regi on déterm nation

Vaccines
30 Anti-PD-L1 antibodies may be used to stimulate antigen-specific immune
responses by coadminjstration of an anti-PD-L1 antibody with an antigen of interest (e.g.,

a vaceine). Accordingly, in another aspect the mvention provides a method of enhancing
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led to the delineation of the heavy chain CDRI, CDR2 and CD3 regions
~as—showrtrrFErguPEs™gA"and 18" and in SEQ ID NOs: 28, 38, and 48,
respectively. Conparison of the 11E6 |ight chain i munogl obul i n
sequence_ to the known ‘human germ ine inmunogl obulin |ight chain
sequences denobnstrated that the 11E6 Iight 5 chain utilizes a VL

segnent from human nt, fro
gernine JK 4% "f’ﬁléme%ﬁp ghire i agfge’f Hé sgbﬁgg c%pnglgg%ﬂﬁlgerf”éq% ﬂ% r%@?tmane
VK A27 sequeniehd mmmm (u) lan EtGRID-B1 @ifibodyLur bittegen-bindihgy sdirtiondiferdof) aucl 1 E6

NI sequence u ﬁﬁ?g [ tion led to
t he deli neatltgl‘lﬁquﬁrmﬁ‘ %ttmét% ?W&%ﬁgeﬁﬂﬁg%@a& c#ﬁs as
shown in Fi guwééody@@shuaﬁluarlz@mmamw% ameyyl(@cwnssf thqm8n aginP-¥8,
respectiveky. anhﬁbdﬁ:ﬁ'@és&ﬁt@ﬁ' hera%%@iﬂshafrf&%&ﬁkncap% dnfisiydadethe VIC

sequence as shomn in s ant| ody is denoted herein
as 11E6a. chimesig Ohl?}@a%%‘idl abodhdlhe Aitheen S PR I E¥ATe & BINOF anfigfd: heavy

chai n vari abl @rai £ggela lsafcterlaa&?ngaﬁ & 28 &mgen ftd?n aﬁbagmg@ %n—iﬁﬂﬁimg Bxamiplel | D
NO 89 and 9, am nqg acid

Sehuences of TREARIS ide o FABT PGROIT BEva 1D 155 LG SRR | n
Fi gure 9B and(ot mmSE@:dnBs)l\ﬁc%edaahd/ejﬁ antiges femtikosddayes, bacteria ogh@ar i son
of the 1284 he%v¥en scrﬂ: nogl obul i n sequence to the known human
gennl i ne i mmno f)ui eavy chai n sequences denonstrated that the
12137 heavy cha| nAumﬂPDrIzl@stlla)didHnsxe@smntIseﬂ mmcgajmmrge‘ytﬁéctsmemtwbdl 69,
a D segnent f LIBL, O aT ggghtn Wn
gerinline JH %%{Hl{%he Ciggr;[rrr%lr%t gfésswwas i%eigé?lﬂ\l/?‘? aelrff:cgr(th he
gennline V| @wafgolslééﬁéﬁécfé) i Accardimah mﬁnomcgaﬁ?%tfh@qunu?we‘ﬁdeaﬁapty@q s of

the 12B7 VI &%ﬁ@gﬂﬁ@wh@bﬁgmhh@u&&a&@;easmgﬁo@mu@ﬁ of GPR I £, QM IFN- by T
determ nation |ed to the delineation of heavy chain CE)RZ

and CD3 régi offds é’écf%rﬁ%weﬁﬁnhﬂ%ﬁraégm@/&n%rhwn@é’D Ialn%&“P‘}‘iiYQE@ 3 PPN 29
39, and 49, rl@.ﬁ!ﬁ@@ﬂti—%h)/anti@@df&&kécﬁwﬂ heréin. PEIdiddBY of digikiveahd
i mmunogl obul i 0 the known 25b%14§{rran germ i ne i mt nogl obul i n

light chain s%{'éfﬁoéﬂéaé‘s CAENBRYS T IHBER A Ne 12137 1ight chain
utilizes a VL segﬁaMDmemewamamorbbuﬁéto\ﬂéatld&eam;uaa alléhrsﬁgrrent from
human gerniin t he
gennline VK L@ﬂ‘%ﬁlé(je glée%io’eg Sb ag%ﬁen uté’qsregegé’%&&teé %}V;enr[c lgﬁ g}r}g of
the 12B7 VD smwetﬁ@eowdlswge &Wengndb%booswmaéww (0R) ﬁrvwgmjrﬂezrers

determ nation f CDR2
and 30 CD3 regl{ %ﬁgk)gé&gﬁd'gﬁ 2 fﬂ%@?k%%’eegthetmn(fn %m‘”dg%*“% SEQ I D

NOs: 59, 69, afitPe7die chignipadienapsy, dikease by Tredls. rRueferaldy:ithfeniihody iibpman

aci d. sequencemqiumblhm nea,moaanaicﬂ aVady bl Rk e sHiorb-f arﬁl%%es@és%n&hom
in Figure 10 D NO 90 and 10, resggctlve The

nucl eoti de an ‘Pd)l ﬁ‘g “é‘li*ia @éﬁﬂ@r‘i‘(‘f@% thsreni{iedy qen gk ShiEicT PEenizgd o
regi on of 23304&1'[1&5@ shown in Fi gure 103 and in SEQ I D NO 100 and 20,
respectively. eav%;s cha hrmunogl obul in

sequence to the k ﬁB\/%g@ﬁ r??@fp@}‘ T’rH’gﬁ’ﬁ ﬁ?tﬁjﬂc%“'&nii Eﬂof“h eﬁé Wichai n
sequences demonstiosd edibbdiest mbligediBOahd bispreifiv yolehidds land,lmntunqms;u@te‘s’b I

egnent from I, ne
38 b1 CPRAEAI Pl Bl RS AP MIRRAGPREL! 17
1304 VIl sequ antﬁktlhé?ogmmplnéhmﬂlbogy Prpesiipaneas bp adipigwrd bh Fi gur e
20. Furthep appbici@e AhtrdvBRud dQfhclhleoS§ OMBRIE b NG o idlabale Syt €M

of CDR region determ natiqn
depend on the age and weight of the subject and the concentration and/or formulation of

the antibody composition.
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|l ed to.the delineation of the heavy chain CDR1, CDR2 and CD3 regi ons
as shown in 10 Figures 10A and 20, and in SEQ D NGs:30; 40, and 50,
respectively. Conparison of the 1304 |ight chain immunogl obulin
sequence to the known human germine i munogl obulin light chain
sequences denonstrated that the 1304 |ight chain utilizes a VL

segment from ha&gﬁfa @ﬁ,}ﬁemﬁed, O@ab%gig:g.gigmhﬁﬁés%@m@_%eﬁdogaanfm&n

gennline 1K 3. ev_a ghnent b sequence to the gernline
VKL1S 15seefimirigered sitsme arpthermpisgiprapedio agerigrahécyaiiF §es2of the 1304
VL sequencgqidekit dachit® a%o@ﬁ%&s@i@ %%%C@E% dn8IdP BandR iRk BE Ao | ed to
the delineation of the [i ght_ .'cﬁ@l{n |, CD%%%gd CD?;; regi ons as
shown i n Flag#t@euaeeamplFy oSN ba pRpIPIFeTefRPH T KRl thgagenyy gn i ergese
r ecsi pg ct icsi yetsypaya?dhf_ﬁiﬁ&ﬂfﬂ#oﬁ)'&&f _amaﬁpd L)aﬁﬁ B ddddidtedel bﬁford?z?ﬁbi bl{@g@g_&ﬁi}!f icity
and Bi ndi ng, Kjnetics of AntjPD-Li .- nocl onal™ Anti ies.
o PR SEet  g Cabtr SM MO R epP R et SRR b
ant i bodi estherpyee.gxadihtived Sy tH8rapoic egeatm dclpds, smoriiothdisegytisipentdsid ci ty,
and cross-conpetji . ined hy. filo et Bi ndi ng
affinity a?&?g%uﬁféﬁdggormglg(agéiﬁ]tcﬁfgfﬁ%lf hgcﬁx\t{y?ﬁ% I es c\?\;%rlrllg g’nar acterized
for affi ni thlesntacid at qyelophgsphiamide hysieoximreanitidiobychanrralvgssirg oiBi acor e AB,
Uppsal 3¢ S Riridn e 15:8CHUUARND 2 DHRRD CRRadnlis fteicatusRr ot ei n was
coval e%t I y&ﬁq‘nk)eahleteo a éIVE tchi p (car bo?(g nmet h sfP"de_it_nr_ar? cglgt ed chip)
via pri mar §Aosmiteradas a Q0 pgl deseRerAVery SV Weeks 8 3PT AT clp R EIoYstand ki t
Er 0}/ : ded bé[q[nﬁﬂstﬁiacf@(aﬂﬁg-ﬁs @A dﬁk@wgﬁdgsyeé@%lf S @%gﬁl-%nwgwﬁndﬁeaz lé; ed

y flowing t, i.pbodi es in . uffe rayi ded by Bj.acore
2 & concomtrmT DB eSS MR R o et ebiet s P g
?Rt [ g_en- an?:liei&h_oﬂigfa;f_mﬁﬁg@mﬁrmek?mtﬁi-c&omgenfsm}hiq_h\nﬁmlaté m‘g;_ giffmhtnut e ?_nd

e di gsoci ation kineti ' . Nyt e . oci ation

and di gocfng hfmdsﬁnsev dl Fc\%é’g?dsav% g)xlfc %%éc’? }(I)&gm&r%mhrzfﬁngsﬁﬁl& Bine fn?]%%ﬁ%del
usi ng Bl Aevealsolg irgii¢nsaitfie inalpeslopBeriobiceistang) to dgs eriavhange i ththe ef f ect s of

avi di ty in, 10685 bf Bk e wililtvdid 1B GORSLERE Sith Ml 1 ni ti al
segnent of d‘ata correspondi %hto associ ation_and dissoci ation phases

were used for fAlotithig thepprpe REhe REwntmRGtiasRE Kinforwesinghe agiedy
det er m ned g RsiSdhe ¥ihd iAveRadd (€ g 2hunban 12ibbBesbisgBtiBEQmItRbadicng data for
PD-L1 EH n’agolg:?u?e%,colr %‘n?dno‘%rﬁ}ulgggs éneds‘iﬁstructfg\;sffjornuléé.yThPéEit é(an?l?rt}{e? go%taincao nx
[east one additional reagent, or one or more additional huntan antibodies of the invention
(e.g., a human antibody having a complementary activity which binds to an epitope in
PD-L1 antigen distinct from the first human antibody). Kits typically include a label
indicating the intended use of the.contcnts of the kit. ’_l“he term label includes any writing,

25  orrecorded material supplied on or with the kit, or which otherwise accompanies the kit

The present invention is further illustrated by the following examples which
should not be construed as further limiting, The contents of all figures and all references,
patents and published patent applications cited throughout this application are expressly

30  incorporated herein by reference.
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Of rate koff x Sanple # Sanple ID 10-9 (M 105 (1/Ms) 104 1/s |

3.39 5.25 17.8 3 10A5 1.45 2,58 3.72 . Addi tional binding data
obt ai ned by equilibrium bindi ng nethod and anal yZed on 10 G aphPad
Prizmis shown in Table 3.. ‘Table 3. Biacore equilibrium binding data

for PD-L1 human nonocl onal antibodies. iljione

10

20

30

Examples

Example 1: Generation of Human Monoclonal Antibodies Against PD-L1

Antigen .

Immunization protocals utilized as antigen both (i) a recombinant fusion protein
comprising the extracellular portion of PD-I;I, and (ii) membrane bound full-length PD-
Li. Both antigens were génerated by recombinant transfection methods in a CHO cell

line.

Transgenic mice (KM-Mouse® colony)

Fully human monoclonal antibodies to PD-L1 were prepared using the KM strain
of transgenic transchromosomic mice, which expresses human antibody genes. In this
mouse strain, the endogenous mouse kappa light chain gene has been homozygously
disrupted as described in Chen et al. (1993) EMBO J. 12:811-820 and the endogenous
mouse heavy chain gene has been homozygously disrupted as described in Example 1 of
PCT Publication WO 01/09187. Furthermore, this mouse strain carries a human kappa
light chain transgene, KCo5, as described in F ishwild ez al. (1996) Natwre Biotechnology
14:845-851, and a SC2( transchromosome as described in PCT Publication WO
02/43478.

KM-Mouse® Immunizations

To generate fully human monocional antibodies to PD-L1, a cohort of mice of the
KM-Mouse® strain were immunized with purified recombinant PD-L1-Ig and PD-L1-
transfected CHO cells as fintigén. General immunizaiion schemes for Hulab mice are
described in Lonberg, N. e af (1994) Nature 368(6474): 856-859; Fishwild, D. er al.
(1996) Nature Biotechrnology 14: 845-851 and PCT Publication WO 98/24884. The mice
were 6-16 weeks of age upon the first infusion of antigen. A purified recombinant
preparation (5-50 pg) of PD-LI-Ig antigen and 5 -10x10° cells were used to immunize the
HuMab mice intraperitonealy (IP), subgutaneously {Sc) or via footpad injection.

Transgenic mice were immunized twice with antigen in complete Freund's
adjuvant or Ribi adjuvant IP, followed by 3-21 days IP (up to a total of 11
immunizations) with the antigen in incomplete Freund’s or Ribi adjuvant. The immune

response was monitored by retroorbital bleeds. The plasma was screened by ELISA (as

-described below), and mice with sufficient titers of anti-PD-L1 human immunogolobulin
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KD (nM) 37 C KD (nM 25 C 12A4 -1.94 0.76 7111 2.15 nd 1B12 1.38 0. 61
12B7 0.83 0.53 10A5 2.41 .0.57 10HL05.93 5.48 '

were used for fusmns Mice were boosted intravenously-with antjgen 3 days before
sacrifice and removal of the spleen. Typlcally, 10-35 fusmns for each antlcre.n were -

performed. Several dozen mice were 1mmumzed for each ant1gen T

Selection of KM-Mouse® Producmer Antl-PD L1 Antlbodles : P
5 ‘ To select HuMab mice producmg antibodies that bound PD~L1 sera from
immunized mice were testcd by ELISA as described by Flshwﬂd D, et al (1996).

Bneﬂy, microtiter plates were coated with purified recqmbmant PD- Ll fusion protein

from transfected CHO cells at 1-2 pg_‘ Jeal in PBS, 100 .pl{w_e_lls incubated 4 °C overnight
theﬁ blocked with 200 pliwell of 5% fetal bovine serufn in PBS/Tween (0.05%).

10  Dilutions of sera from PD-L1-immunized mice were added to each well and incubafed for
1-2 hours at ambient temperature. The plates were washed with PBS/Tween and then
incubated with a goat-anti-human IgG polyclonal _anfibody conjugated with horseradish
peroxidase (HRP) for 1 hour at room temperature. -After washfng, the plates were
developed with ABTS substrate (Sigma, A-1888, 0.22 mg/ml) and analyzed by

15 spcctrophotometer atl OD 415-495, Mice that déveloped the highest titers of anti-PD-L1
antibodies were used for fusions. Fusions were performed ag described below and

hybrldoma supernatants were tested for anti-PD-L1 activity by ELlSA

Generation of Hvbridomas Producing Human Monoclonal Antibodies to PD-L.1:

The mouse splenocytes, isolat_ed from a KM mouse, were fused with PEGto a

20 mouse myeloma cell line based upon standard protocels. The resulting hybridomas were
then screened for the production of antigen-specific antibodies. Single cell suspensions
of splenocytes from immunized mice were fused to one-fourtl) the number of SP2/0
nonsecreting mouse myeloma cells (ATCC, CRL 1581) With 50% PEG (Sigma). Cells
were plated at approximately 1x10 */weli in flat bottom ﬁicrbtiter plate, followed by

25  about two week incubation in selective medium containing 10% fetal bovine serum, 10%

. P388D1 (ATCC, CRL TIB-63) conditioned medium, 3-5% origen (IGEN) in DMEM
(Mediatech, CRL 10013, with high glucose, L-glutamine and sodium pyruvate) plus 5
mM HEPES, 0.055 mM 2-mercaptoethanol, 50 mg/ml gentamycin and 1x HAT (Sigma,
CRL P-7185). After 1-2 weeks, cells were cultured in medium in which the HAT was

30 replaced with HT. Individual wells were then screened by ELISA (described above) for
human anti-PD-L1 monoclonal igG antibodies. Once extensive hybridoma growth
occurred, medium was monitored usually after 10-14 days. The antibody-secreting

hybridomas were re-plated, screened again and, if still positive for human IgG, anti-PD-
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1304 1.87 3.3 11E6 0.53 2.9, 5F8 2.17.0.75 15 Binding specificity by
flow cytonetry Chi nesée ‘hanst er ovary (CHO cell lines that
express reconbi nant human PD-Li at the cell surface were devel oped
and used to determ ne the specificity of PD-Li human nonocl onal
antibodies by flow cytonetry. CHO cells were transfected with

expressi on

t ransnmenbr aﬁi %npérlrsgﬁl %ﬁgﬁi%@gb&éhéd&} E&W&%%&&B‘?&%%&e mi%ed 12A4
anti - PD- Li hSHWGW%@PWW%WWG@gﬁ'@@ratmgaﬂa@wé@s@fdnwdy indiswat i ng t he
transf ect ed Ggkk Sedhdd: or fi@edfthadteh. NUMaN nmonocl onal anti body. The

cells were washe d bi ndi dete a EILTC- | abel e
anti human 1gG AbﬂﬂﬁﬁﬁﬂFQVFB%g(r?¥waﬁﬁpf§@sl§@¢éBﬁéﬂﬁbﬂﬁﬁﬁla%ﬁﬁ§ a
FACScan f} ow3Gy tversetlecyed fBaaitienantlygki nson, San Jose, CA). The binding

was conpared to the parent 25 CHO cell line. The results are shown in
Fi gures 32A (HuMAb 3Gl0), 32B. (HuMAb 10A5) and 3W (HuMAb 12A4).

Bi ndi ng was @iaslel2e Shaekuk ONGra¢RFHias o HRREANE R RN 3 nfboddd 3874, ' -PD-L1
anti body. The results are shown in Figure 33.. The anti-PD-L1 human

nmonocl onal ant 588l %%53010 10A5, "and 12A4 bound to the CHO cells
transfected w t hTIRDDINA sequeaices aaodhi thetichyRndlBghest RN aridbRdns ofthese

dat s derostith gk 3hat e e FR e TR TR O el 0001 29,

10 antibodies were obtained from the 3G10, 12A4, IOAS 5F8 1010, 1B12, 7H1, 11E5,
12B7, and 13G4 hybridomas, respectively, using standard PCR techniques and were
sequenced using standard DNA sequencing techniques.

The nucleotide and amino acid sequences of the heavy chain variable region of
3G10 are shown in Figure 1A and in SEQ ID NO:81 and 1, respectively.

15 The nucleotide and amino acid sequences of t-he light chain variable region of
3G10 are shown in Figure 1B and in SEQ ID NO:91 and 11, respectively.

Comparison of the 3G10 hea{ry chain inmunoglobulin sequence to the known
human germline immunoglobulin heavy chain sequences demonstrated that the 3G10
heavy chain utilizes a VH segment from human germline VH 1-18, an undetermined D

20 segment, and a JH segment from human germline JH 6b. The alignment of the 3G10 VH
sequence to the germline VH 1-18 sequence is shown in Figure 11. Further analysis of .
the 3G10 VH sequence using the Kabat system of CDR region determination led to the
delineation of the heavy chain CDR}, CDR2 and CD3 regions as shown in Figures 1A
and 11, and in SEQ ID NOs:21, 31 and 41, respectively,

25 Comparison of the 3G10 light chain immunoglobulin sequence to the known
human germline immunoglobulin kight chain sequences demonstrated that the 3G10 light
chain utilizes a VL segment from huntan germline VK L6 and a JK segment from human
germline JK 1. The alignment of the 3G10 VL sequence to the germline VK L6 sequence
is shown in Figure 21. Further analysis of the 3G10 VL sequence using the Kabat system

30 of CDR region determination led to tﬁe delineation of the light chain CDR1, CDR2 and
CD3 regions as shown in Figures 1B and 21, and in SEQ ID NOs:51, 61 and 71,

respectively.
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The specificity of the anti-PD-Li nonoclonal antibodies was

determ ned using a standard ELI SA assay for binding to a human PD-LI
fusion to an i nmunogl obulin Fc region. 10An Fc-fusion protein of
human PD-L1 was tested for binding against the anti-PD- Li hunman
nonocl onal anti bodi es 3010, 12A4, and 10A5. Standard ELI SA procedures
were perforated. The anti-PD-L1. ant.i bodi.es were
added at di ffe?‘éﬁﬁjg ‘éé‘ﬁitarmé?ci aB'rﬁisgeq“e[@)Sg’? Rlﬁﬁ‘falw ﬁh%ﬁ’ﬁf‘?"g‘-‘é"' L na

chai n- specizasday smﬂdnylcFlgﬁraleamﬂ IntSEQYDNENS2ugd 2, ecpealitdty. hor ser adi sh

per oxi dase ( 1- ElReS]%fcle acﬁnd afm ac; %Q%Qn%%gf@gp%ht %ﬂyvangmg e%l %fesm ts are

shown in Figur e an uman nonoc
ant i bodi es1220 48 shokd/Ad Figem 6B BORE SEQURNOM2tahd Hi; iphpesieli fi city to PD-Li.

Exanpl e 4: ChaE@ﬁﬁaﬂF In%Rhe @Apﬁcag,%am%hb @ﬁaﬁlh Qaﬁl%ﬁo@!oriﬂ@ﬂﬁgwﬁ 0 PD-Li

expressed on the ce sur- ace 0 unman an ‘T cel'ls Anti-PD- Li

ant i bodi eshumer germbngtiauppgloppl eewm%eﬂgﬁnq%ﬁewﬁmeﬁgh%e a4 vated 20
human or C%ewmélﬂatﬁlzmr\h@yegmeﬁ@omuﬁ&pgeaﬁ&ervg{ 28; &b somdab@ink Sur f ace.

Human "or npnkey T-cells ‘werege ctlvated ant | body to
i nduce PD- humap gagpineSr Pnand el seqmpntfy “W@”%ﬁ“f‘lllf‘egﬁﬁgnih‘”’gm

monocl onal gata4batisqueRieslihe geraling WiE 130 1uentd3 Zhowh 3:0141gura mzl HIRM
anti-P

h ti.b t th
ot vt oA R P ) et S R ER 0 1
nonocl onal leamtthebielmeam ofithe hawy shpa W1 COR2 ad CDBodyjonvesshosged as a
negative CIQEJr% Fg'fﬁmgdthsisﬁtb 'i\f?)s%‘%ﬁ ,@qg%)pétg%%ng was detected with

a FI TG | abe Fl ow cytonetric
anal yses were Qenfagsoredthgd? 11%1" WEIS@@PROEJG?UI*FISWP@W%W@@WH( Bect on

Di cki nson; ,,RaR zel AR imfrivoglobtih I'fg‘ﬁ%laﬁl% aénees%a@waua:ém thedt eereadhenand 36.
The anti -PD-L1 nonocl onal anti bodi es % 1B12, 134, and 12A4 bound

to act ilvat BEnIBIRU AR r‘?‘iSF’i‘lJ’é‘S}lmﬁiE'E’i"’leé/ Hred & K stene Wttt e t hat
the anti - Piarhfine I rBThe digHamt 6N lzaﬁwll,baﬂbrﬁstobher‘gérrﬁlme NS sequelce
cynonol gus, nonke ace-PD Li. ... rization of
anti - PD- Li ‘Sgﬁfvf‘ﬂ%% ‘b’izn?“ﬁtljert%alﬁﬂ##h &g@%@&"%ﬂ R w?‘@%;ﬁ surface of
human T cedyktem of CDRAgxbn démiirbtiamied foddidelineatien ef thelshechaihdDRIL ndi ng to

activat ed é@%&d@ﬁé%ﬁascsgﬁl{s fa meéruﬂng bdlab, aQE'mbs%@aLPt ¥ éggé‘z”infj ace by

flow cyto e activated anti bodyto
i nduce 2PD- T3, reepegfiveigsi on on T cells prior to binding with a human

anti-PD-L | oGl ot arﬂfhttrlnl&péaﬁ sec@hﬂ%@g JPhe Blav} BiRin3RALbIe hBAPorand 12A4

aftti-PD- L1 hinnan nonocl.onal anti bodi es WAs assessed by i ncubati ng

the activat®d ar shesym ig Figpre 3 AR inSEQ DD §3 anf dresheciviiocl onal  ant i bodi es
at a concent ratrh@fﬂmle&ndzgnmﬁﬁd acidABqubRed of PR ligieRhdirVariablé ieRAyr WaS used

ot act oq i U 2 SRVch PR PR R Eh o AR S ot ot - <

g nglk?/?] gg nwer e penpaissred thed DA havidhaibdahiogobilih sayueangt tithetuoyn (7 E\ez:}_l 8 rl\]/Ab
5010) 37l B R osioh SRS Dl e O R0 7

nmonocl onal hegyst dhigo utiliaes 30 eeemeyApm hamen geppline B@Un%i alhsegment#atted human T

cell's (bol gynhah 11n63555 RO sl‘:élhéht hblﬁmﬂarnagmh@n@up afp ali @eheht@s cont r ol
(1'ight I|ne) hese data denon te that the ant;-
he 10A5 VH sequence to the germ me H 1-3 sequence i$ shown in Figure 13. Further
30  analysis of the 10A5 VH sequence using the Kabat system of CDR region determination
led to the delineation of the heavy chain CDR1, CDR2 and CD3 regions as shown in

Figures 3A and 13, and in SEQ ID NOs:23, 33, and 43, respectively.
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PD-L | human nonocl onal .antibodi es bind to human cell surface PD-Li.

e fAdi ng speC| ficity by flow cytonmetry. - The ES-2 hunman
ovarian carci noma cell. line that expresses human PD-Li at the cell

surface was used to determ ne the specificity of PD LI human
monocl onal anti bodi es 20. by f1 ow cytorretry ES-2 cells were treated

overnight with 5 nt hl 0 .inc e PD-L1
expr essi on over '? gmpablzsiosna é{j/’g lig |mﬁ16u N%%@ STﬂ%ﬁe{oﬁT?‘i‘ Wi 3010,
| 0A5, 12B7, l‘l“@@ﬂgerlﬂﬁ.@emﬂl&mmﬁﬂa lahftdxalﬁ’ﬁequdncds dereamstratad diek ﬂlﬂa(DAS light
anti bodi es vmnaﬁ&%é@gség%gdt Efema&amnﬁi g Ci@%&ud%ﬁgéeérﬁ LR serial

dilutions of the anti-P Man nmonoc ecells wer e
washed and BMH@P ae@mm@%ffwl@amw?ﬁhealoﬁéwé%wetozhemmnﬂm&hﬁ | gG
Ab. Fl ow g£yteaBhdelifshantin Fios Z\BBFxﬂth@x%ﬁl?dimdlellﬁAi‘GLQe%iﬁgﬁ%ﬁJ pigur  f 1 ow

cytonmeter ( n-Jose n S conpared
to isotype 5%%?9%?““&?@%8?0“‘%& 'I“%té"l‘]l,letdéo‘é? @TE‘T?BWP? %“‘gg #®s 38. The
anti - PD- Li mmmncmmi CDEakgiantis ihosth MFighAdB add¥B2end SOSKD ID10GG33, 1287,
1304, 11ES, @n d§§8re ecﬁ‘r;e(il to the hIFN-y -induced ES-2 cells in a
concentration’ ependsg nner. These data 30 denonstrate that the
anti - PD- Li hu nman Thondedtionald amiroiabid séqescespéthe hiagnthaip viiabt reghonad| |

surface B ant i bodi es on
cel | proﬁ feratl Eﬁ%iaggzr%%l %“:ﬁtg‘rgg ct| orr%n?ﬂtr%p{/ﬁ%}d Lynphocyt e
React i on A ﬁhweleqtvm@m@mémmcmf (e §ehe pipinopeabla regiereafdRbt r at e

the effect ofe blbof limmrddpenPhde IBRGo Pl Rkplavdy TPhocyt e ef T ect or

cells. T cells |n t he assay were tested 5f or grollferatlon | FN-y

secretion and | LCompagsqngt thgAFY havyrbaip frarannelebulp seqprogs e dedo%h ant | -
PD-Li human Himaegdrafial imaotdgdbdinheavy chaitbégRAceCiMtonstra®e kHaSthy\ESGeavy

fied PB iti Ki t
TR T Y e A P e
cul tured w tgemilp®©-18)and a Hi selginent framdhub 80gehifing Gt 4GEFHESHgn(RRDS the SF8
Bi t f ,
monocyt o neg PLRLep i aind Ve RREHE RS AR PEERELE SRl A
cont ai ned 10W s VHé@nuqnceesmgsth@ﬁﬁrdmtls@aenapﬂCd?j’elﬂ@mrcdmmtmlqd tgdkls in
a total vol LHEﬁnéBﬁon%@Qleﬂéa ﬁ'BIn'C}:;Q ébe‘B{anﬂ?:QS%ﬂns Mb@?ﬂf:g%%&ﬁ; 12A4,

or 3010 was added t h culture at different antib
concentr &t i d 14 EP‘%W@F’QABN%% B4Apd b respeetielt ype cont roI anti body was
used as a negati CempEdnobthe sﬂﬁueghf:@hmsmwogzoaulhtséqnaﬁe foQnc @oﬂ@m&mat

37C. 15 After um was t ake 0 l.ture for
cyt oki ne me ed
SRR gl B e iyt oo T Fa Tt
usi ng Opt El Autifikds SA Lksegnsen( B Rinea gerentice By A2T e adKlsbgnensfren hmtael ed wi th
311-thym din I r our.s or_cell
orol | f)e/r Lt O% mx%g rk‘f %ﬁ’ﬁ aglg&me?xp&ﬁx{]lo s %ﬁiﬁ? et t%%ﬁ%&?#[kzﬁj}lsgquence
proliferafi dﬂ}ho\\’BWIQt{rm yusthearradlyson! thsﬁﬁ’g%mcemms)he K3BCsysfeN- y
secr et on UsiRDiuNBAAAA B EA10) sl A ARR LhaPoBRECSROGR - The

anti-PD-Li human nbnocl onal antib

prol i ferati o3 feEiRpsyps @f@é’iﬂéﬁ’%ﬁ%éﬁdn A Qﬂdéléaﬁﬁ%ﬂ? BAs:ih 64 2ebieent rati on
dependent neRgeivefhe anti-PD-L1 human rmnocl onal anti bodies 12A4 and
3010 al so shovved n |ncrease in | EN- secr ast,

X r
cul tures cont ai nit AgMUEKeHdE aamie agid e 8’(??/90&? WCWW’%#rF?’l@‘rcgase in
T cell pool |f0ena‘alie@lﬁuwnluFNegteMaﬂd.m SEQ ¢t Netdsamd 5, Zbpeati@lysepar at e

experinment, an a P hoc t i 0 R

enpl oyed to dermké I%c ehdf"ﬁrm ‘%ac c*uenb he?%%f%am‘ﬁ&\gﬁ')f%*fﬁ‘if pat hway
in | ynphocyt @fﬁﬂﬁ!@@hmm:EaEtlrsﬁBEndoeSEQIDNOt%enchﬁsaspemﬂe tested for
proliferation and IFN-y secretion in the presence or absence of an
anti-PD- L1 human nonocl onal anti body or isotype control antibody.
30HUman CD4+ T-cells were pur| fied from PBMC usi ng a CD4+ negative

sel ecti on
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kit (Mltenyi).- Monocytes were prepared using a nonocyte negative
selection kit (Mtenyi Biotech). Dendritic cells were derived from
purified nonocytes cultured with 1000 U nl of |L-4 and 500 Um of
GWt CSF (R&D Bi osystens) for seven days. Each MR cul ture contained
105 purified 1-cells and 104 al logeneic dendritie cents in a total

vol ume of 200 %@ngdn oPhe %m%mea@ k&mlmﬁﬂsgld%ﬂwe&éﬂce td-thEBnowd 010,

1304, 113,12,  wer e -added t o each'culture at dlfferent
ant i body d@méresvrmlawmsnoglymlwél@%ahaahf%wyde@wnﬁweﬂ st Bnt r ol

gng i 30dy W@é}g‘é@ﬁgutﬁ§e@a\ﬁ?&%ﬁhﬂt%oﬁ%ﬁh&n@ennifﬁ@@ﬂ@@ h@g@gﬁ@twﬁtur ed for
ays at

0. nl1 qf inedium wa from
cul ture foVmpREHRYNGE- ‘r?éﬁ@&r@ﬁ?ﬁﬂem 198 HEpT gfEBle \L:u{tﬁlﬁ iﬂ e Jighafn Q‘gl une of
cul t ur es magl 106N G YHts8quBhR G the gmﬁnmeom BY selquetnbtylﬁkltibwnel F@ihel& dlultiser wer e

cultured: for, an our s nd I

prol i fer atPBH® #ﬁ@f’%ﬁ’@ Se@fle“ﬁ:ﬁ- §¥h%§édﬁ%ey el f%Bi lon dcﬁiepmIrl'rgé%lr’r\e\asur ed
usi ng an GpitEthédbilxiEMoy oEﬂhd:&avkqham@BBI,Bmfs?@né@Bésggmnﬂ'mhmul ts are
‘slimAM i n I JTRO. clonal antibodies

pr onot e T-FF%J%ESﬁ ?llsfgﬁ{llgét ?%ﬁl}—“ﬁqn&;ecre P%ﬁﬁl n a

concentration- @@m@ﬁ@l@rﬂf fhﬁﬁ?ﬁﬂé’rhghtlChal’t@mmambul%EFF{'P&P@E@ thedp@¥ai ni ng t he
- controhg a%lnm%ymmedmmﬁogﬁﬁam ﬂtchﬁ&Ee@@e‘ﬁ@esHé]n&ﬁst%%‘édlﬂlapﬂlglllbﬁl@r ation or

| FN-y secretion. anpl e 8: (f JD Li antibody on
function dight'Fh?‘%@%‘lza%%Ylyse@@F‘P@o’T' ]P‘éﬂlﬂe’é“‘ﬁ I5Ia EpspgnentfpB 1) are
| ynphocyt Qﬁmﬁlhg’&mﬁtépﬁrzesﬂwfah@rﬂemﬂleI(II-HOY\E.S@@J&B@ to ﬂih@er@ﬁfﬁeéﬁ( of the

addi tion T requl roI fer secretion
in the all aéeﬁ’%?‘ Hgﬁaﬁ'{‘? Oﬂmﬁ ySlS Frhﬁlg(%u Q&tsﬁ%ue%%éé%ne] ce or
absence ofthaaKnbmysterﬁi(l:IDR hmdntmm@fmndﬂdad) tha dglinkrdichy ofitkeslighteshhied .

T t '
regrgﬁlgzl;tl %r;c/bC Hél o) atl é\ﬂsl?% %gfﬂﬁﬂgﬁegggéﬁsg%d% @gﬁﬁm ory cells

wer e addecﬁﬂ&ﬂﬂ@iaﬂsmc)‘wd}’ 20 | ynphocyte reaction (see above) containing

purified CD4- ITl@%éaothe Qrﬁlakrﬁwaa@iq s&hén@&%@ﬁb ﬁead?agﬁl'vtm‘lﬂ)lecr@élénsof' na2:1
rati o of CD4+CD25- to égu ator Ant1--PD-L | nonocl onal

ant i body, 11@A%arwa®“§d’a@aurﬁ é%fh‘ﬁsgémh‘péﬁét‘d%r?%‘?‘?&%ratl on of 10
ug/m . Either T‘lﬁsnlﬁﬁl'éétﬂaﬁbﬂ a&{ino&&db@q@én)é@%fﬂa@ﬂ&lﬂGﬁalr?ﬁghmggioﬂ\%';cused as
a negatj ve _contro e cells,, Ut or ys at at

whi ch énﬂ#%@reﬁ%‘@ﬁ% “P"érﬁ?é a@%‘ﬁ@‘iﬁiﬁ@?ﬁ cP]oﬁlf' reﬁ%ef’tff y secretion using
a Beadl yt e cyt Olhpeeisaiel ée tlB thhesyshaminiupsgleitubl seqidnes to delksower e

| abel ed wi h! h I nd

anal yzed for ﬁ%TI%%%P?Ob #oh%%'efﬁa“ S% 'SU g&g{nse geﬁg[%v\n%?w igures 41 A
(T cell pristiyfchaimptilizes)a ‘éfﬁ@hgmprBﬁmehan @E@lmef\’ifbh@ a Phyegraegtirani on of
anti - PD- Liy, hmai, fRRo), a3l naiklchabh AR RGeS, mtnﬁan&%ﬂ

prol i feratl on and LFN-y secretion in cell cuI tures of enei c
 dendri 29 ¢ thel§18 VHreamags tp the gealine Y &GP seaenge ig ghopa in Figds Hat “ﬁbﬁlt hat
anti-PD-L dnalgsrﬁdfh@dmsvaaéquemesqxséahetmatewc@c&fcujRlﬁglb@@iﬁrﬂm@ﬁoﬁ cells
in the all ar at xperi nment,

e ant | SEBUE fongon shg B R L cRBR A B R BB e by
1D12, wer eFigrestddni b, aivkin NERI2HOai6, b tahd 36, respealiatyory cells. The
resul t5 are sheud B g et i ko GebnPEA LERALL B GB8, 43 (1 FNy

secretion). The addition o man o onal i bodi es
| 2A4 080 131@21%59“1111%@4 imjnupeg{nbplind ghtchein SquspRs demonsimtesthas de thilﬁ light |

prol i f er atdnoR u@ngs 4 ﬂ}'keg&@ﬁrﬁ%h'hﬁﬂad Rtk VKW %H‘Eﬁ@sé@ﬁeﬁ'ﬂo&%& c
dendritic ceIIs and_T cells containing T-re%u atory | 1's, 1ndicating

that anti -88mop i bt w%nmleﬂgéé%ﬁpngnpg tth"'(ﬁ?m!*mF X&H%F‘B@chl |'s.

is shown in Figure 26. Further analysis of the 1B12 VL sequence using the Kabat system
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Exanple 9: Effect of JL.antibodi-es on cytokine secretion by
viral antigen-stinmul at ed PBNC cells froma. positiveCW riesponsive
donor 10CW anti gen- reSponS| ve human PBMC (Astarte Biologics,

Rednmond, WA) were cultured at 2e5 cells/well in flat bottom
TC—treated 96 well plates, in.the presence of 0.5 ug/m CW |l ysate
(Astarte Biol 0(9*(5’)%)16@'[511 deEeh%ﬁth}oﬁ%d%é deiidatdn o@&%ﬁx%ﬁ%ﬁﬁ?f&lgﬂ gﬁgﬁp' um

(I'nvitrogen) s &[} enent ed heat -1 nact1 vat ed

used at a tota¥ f6$19fﬁésSPWMDFI@P?S\)@BWPMW%%EQ%WB? é®|aech?6ed for 4
days at 37C, S¥peefivgy. Which 15 time culture supernatant was harvested
for determ nation

f secrete nt erf.eron- Ll SA f, A hl FN\- 1
ELISA kit - BD Bi ook ‘E’ﬁ‘&%@f a”ﬁ%‘é‘“‘ﬁé@&?%’"é“%ﬁ%&E&\‘)’%"‘Taﬁﬁ‘%35 EEIRPl The
anti-PD-L I3 hLmﬂHrmemhmchmfe Tandnid IncRIBOED Nox:@mant! &, rkdpbétiyelgecr et i on by

Fesponse was gener Srae By afr SERSRASRSRORS vorl B VIS ol SNEN Y 1o
i sot ype controﬁreshWIemé'lgueasEml@&ﬁﬂ/@ﬁ@l&lanﬂw’! awpéctir. L1 HuMAbs can
stinulate IFN-y rep %sanrbf&er’fﬁmaﬁ&aﬁ%ﬁlg@%ﬂ@ﬂ%@%&ﬁ% il el | s

previously stinul ated agai nst an-antigen g of
PD-Li |igand bivgn E@m{n@ tpmunoginpuli hewi cmqeqm@ﬁﬂ‘_ienmﬁtraﬁé@abtbe 7H1

Anti - PD- Li Ihunlﬁﬁlvﬁﬁil@ﬁtlil%badvﬁ RRGATuNE! m’ilﬁa@t\/ﬁdl 6998 DisbBBnedioni ty tO
bl ock 25 bi ndi n of tE 0gangﬁgt} L1 to P xlglresseg on transfeet ed
er rr'g[.BHf

e
CUD cel |'s by u‘g“ YT ts?%?“*&%f?g's}‘“ma“g bradigenPf cHO
cel | s were sustheriedd s@uﬁéﬁ‘a twefn&rne (JRB$9\M®EhcéH¥$iﬁ(ﬁ‘hﬁh Figﬁ’efl'l SIEthhHi')

various concent 21%3' (%rhe 7?1f1 ‘}I-Psequence ussB%the g%batu sé‘,St?% P§ (g%l? Fﬁg}?g?%%rmmﬁ qn Owe d

was added to tHhe’ddl suspensron’tu
by addition FIfGe tis@lellilalwh@ﬂthPﬂbamchﬁlu%LtQDmnd @A megipinoimshawn in

P i t
Aol | bl t  Heik 7RTRd 11, EnAASEHIENONE STRECIORERAGNELNY & 1

results are depi ct Eempapism té@heélﬂﬂaghtwlmmwoglnb)ﬂmseqmméqtbm own
anti bodi es 30 Mtnaﬁgeﬁﬁlm@ﬂﬁuﬂ(?gﬁfﬂ)ulm 1688 &hﬁh@leaagm@&nsﬂ%dlm e 7 fiffk

cells ttansfected as rreasure t he nean
fluorescent i nt&H gm Kf;\?@ee}fﬂ%&fﬁmm Fgnling YEJE aa%\e K sremphi dppdpmart hat
}D k[l)_elantS i -E!(DD L: geh’lillhﬁhls 1b1rgﬁidﬁgﬁ1hcfhd?ﬂ1@ 701l VELdeduknck ttfgﬁélglzlnh%'lne&ﬁﬁ 1.6 Bytleh@ce

: e n, 0 e of sol ubl to
ol |- sur f adh. PRSPH iR TR Bt pr b e iR faihel by,
human nonocl o nmcmgxdao@teesmvm deditetbe detindation of the lightichdid §DR O CIDIRO akd
bi nding of a s i 1-11Fc)
to PD-Li expr eglbse]@é gnsqh]gﬁ%@ﬂylﬁl u@ga‘g)%s‘t"@q‘hgﬁﬁ’ g@%?f%?f 3%?5 noma
cel | s using a ®ipostivelyt onetiy assay. 10 The bl ocki ng was conpared to

i sotype control anidietide and anfin a%]dg&l%lé {h@héaWHﬁﬁlq'aQ%?errgﬁuglmf with
500 U nL of hIEN-7 to upregul ate surface expression.

| nduced celfs b@ﬁ@e§Weﬁ&weﬂﬁamG§E®@?N@r84asb‘f regpecHyat i ons of the
anti-PD- LI HuMAbs 7TRAfhclediBd dnd &Qﬂ&cld%&ﬁémesle?%ngﬁta&ﬂn vatidfiOregianét SF8

ol Lomed by ¢ wHBE8qEewa M Eg 28 apt e SRR O M Votsekre kBt PD- 1- hic
protein was added Ebmparl@@ftﬁ'tlﬂﬂﬂEQheugv’cMm Imjrmabglobmﬂl beguamte té@eﬂiﬁm’vnBO

m nutes, followned

bound PD-1- Fc }\]/\L}fils‘:Jl " gé{ Te‘%@g%%%ﬁ%ﬁ Ol'I':e@g’%fﬁ) hmg%g Qemcf’ d Ria%dm:?

bi ot i nyl at éd- nisavbrheie kilivgs @yl ﬁe@@tlfromdmtm @6@516 Withi-&%h 2 B segheent foonPD- 1
when bound tO py,, germline 6- -19, and a TH segment from human germline JH 6¢c. The alignment of

the 11E6 VH seq'uence to the germiine VH 1-69 sequence is shown in Figure 18, Further
analysis of the 11E6 VH sequence using the Kabat system of CDR region determination
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PD-L1, at 4C for 30 mnutes, followed by two washes to renove unbound
anti body. 20 Finally, bound 26D5 anti body was detected by addition of
streptavi di n- PE conjugate. at 4C for 30 m nutes, followed by two
washes to renove unbound conj-u'gate. Fl ow cytonetric analysis was
performed using a FACScal i bur flow cytoneter . (Becton D ckinson, San

Jose, CA).,.Th lﬁtﬂffg ‘PD- L1
nmonocl onZaI le%tﬁﬁegglgl%%@ﬁ f%gh&%gfg&%g)&i El,% gﬁo-ﬁggsﬁ;)}ﬁ% 1ElEG and
5F8 bl ockcHes SBiandil hendof SEQIR NOg 2888, 2n¢ &), Ieﬁpeﬁ%"éiy express human
PD-L1, as nmeasgggthiy otfth% 198N dhbif m‘ilﬁtﬁlﬂglf)ﬂu‘llﬁ)géﬁﬁ&ﬁ@fo thdknbisi ty (GWFI)

of stal ni ng These dat.a denonstrate. 1 antl'ﬁ’fL %b bl ock
bi ndi ng of u&gr gasminepipmynqelopeliy light ghgin ?Pé}‘qmeéﬂ?‘F%téat 14 fhe 1 WE fe 12
Tr e?t ”951& &Enkﬁﬂlz‘édmwgﬂieﬁt ﬁﬁ&d@hamgehﬂg.eamngaaa LK eoptubdiadines M EB L
inplanted with a gancerus tunor ted in viv I
50" ant 1 bodien gamiahind it HiemR:of YSLIEF FEcrogee i SRt AT Ay o

tunor gr ovxgeljnenﬁas"shb\helnfﬁﬁgmmmsFurdalemalyaﬁseofﬂieeméVLmquelcda&ﬁlmn 6- 8
weeks of a%at( H"%‘em c?trb]jlé‘t% oy %e?y{ﬁfn %on?gd% ﬁ19 e(?iﬁéghlgrﬁ& tlhe l%ﬁ éﬁ%hght into 6

groups. Th ce are N119] cut aneo it flank with
2 x 106 SA(E]DIN ﬂDBE@Bh?WOﬂmm@@B phowdindigkas 88 anch~82€r@! lmSEQiDWEmrredl a on

d 0. ,dh t o e ¢ ce as
ay J eéﬂg‘%n(a?%%?%f?cw}ﬁﬁ @Iﬁ;‘Jd&’i\ﬁJnha 5P Smd }é?alfgd(ai e mQﬁde@'ﬁ{ 'VTPQ‘ l!ie'n a

ant i bodi es e animals are dosed iﬁll nt raperl t oneal

i nj ecti on SPWHinaFHSEBAXEP% Tis owthody s ppotpHrednitl 4% ng anti body 5Sor
;/ﬁhl cle on day?helntuclé?u@amlﬁ&md bhc ot h@aay&lﬁsmn?ﬂb ;iagbrn@ s ?ng

e groups consist q u ntrol nouse |g
and (iii) 87 é’i’*’rt‘s\"o“iﬁ@E‘ﬁ‘grél)%laﬁ%lﬂgbgfﬁg%nq% Ed %t& %‘?ﬂﬁ?’fored twi ce weekly
for tunor growrke ﬁu@l&otmpmmilmalsgqu&cvmﬁmhgliﬂshairgvmnblefegnn oni ¢
caliper, t S .a Hﬂ'bs (height x wdth
X | engtl?'u) Qﬁ&age& Owrrl 11\’/lcl’:) lﬁlgﬁl }silglggfa@lﬁ? 9% ééag%?géve)e{'ut hani zed when
the tunors rea€hmephrisanmsthed A7 @pmhm u%lll@@ﬂobuhnﬁ?)qﬂw':@hhmng\rﬂ@at er than
15% wei ghthdn{aﬁge nﬁmﬁ{%ﬁo gl 2 Mcmn %ifq&ense@%&@ua%mt ARlien Ther apy

(anti-CTLA-4 and anti - Ant'| bodi es Tunor Establishpent and
Growt h heavm!z@eU@@Pm@éﬁ%me@m@é}umw%lmeé%i PR Pesespapiiey . N,

Restifo, NahlaR m@am)eandlaryﬁtsbgm&ﬁfmﬁﬁﬁﬂaﬁ line Vi) GBOThG]ﬂfgﬁrhﬁﬁYo{scm om
National Institfutes of Health, Bethig %éﬂ) Igz ng&é‘tedln
C57BL/ éom@%l%BZ‘Qi?@'@“@éPF‘%ﬁﬁ%Ug"eYH 150 SSgRMELis Wi o Figpme a8 ke when

t ]lc-lm)l' S reaghBds & tiﬁelhIZB']Z VH 5¢00nc2 Qen B abalstehays G‘DK tegﬁn detériménafionr 3 t day
of treatne 0 u ecte

i ntraperi t@%%&?ﬁ’l@ OE&F heag%amgl Iﬁ{%e&?%ng\;%\n])‘é 1eg "i)as Sff’}WJHg/ kg nouse
| gG and 10Figgéddoh anﬂ 1? atd i GEQI0 d¥i15128) 3p, and 29, reﬁmecnml)kg anti CTLA- 4
monocl onal ant 'Caxﬁgaé]s%tl{eqﬁﬁ'ﬁ &ta]n 1%%@105“11%@6 cQR‘Itﬂé ﬂ'ﬁqu rom

Al lison, Menori oan- Ketter Cancer

ng/ kg ﬂét ht@@ ggrinegprpungatybyrlin hﬁbh@élﬂé%a?m%rﬁlﬁm%mteq\ﬂlﬂ@e(lﬁﬁf hght
an}lk mutseclié%kﬂzis @BLG\:'?gﬁigﬁt%ﬁz)huﬂﬁﬂgeleﬁm/kkm z{HQHSEs @mmrm r(ugq)a;a 10NI -
ng/ kg anti -4 an 0 i i body

Anti body i BBEETHAs T b@"’?’éﬂ%ﬁéf‘l‘)t?ﬁﬁgﬂg}‘ B’&ih“ghh%ﬁ%q‘f?ménd 6.
Usi ng an elseletwhonFigure2d. iHnether aﬁeﬁyexsbﬂmrm7wwqmwn§ﬂlcKhlﬁae@/stem

di nensi onal t

e P ot O A Merindion Mol e Kb GO DA SHIBORYATRAS
t umor éAd- BB regionst showva snFigwreshficand R wed in AEEIYNOeSAEY, and 79,  Thi s st udy
i ndi cat es IFE&UVGI n the MC38 nurine tunor nodel, anti-PD-Li antibody
treatment a as a_ modest effect on tunor growth resulting in a
del ay of turor Thy Birleptidiand anipgacid seremsespiHigdeqwy ehaievagpliiereion of ¢ hi s

nmodel ., HOYWRBFe shévAEin FRHRI 103 ahdR SEQQBNM%@TO respectlvely

and 10
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30 CTLA-4 antibody and PD-Li antibody has a significantly great er
effect on tunor growth and results in tunmor free mce. Exampl e 14:
| munohi st oehet ni stry Usi ng"AnfT-PD-L1 Anti bodies . To assess
the tissue binding profiles of HuMab anti-PD-L1, unnodified 12A4,
1304, 3010 and 12B7 were exatnined in a panel of nontai

(nommeo’' pl astic) human t.issues, including spl een, -tonsil, cerebrum

cerebel lum he V. un ki dne p eas pi t ui tar ski n,
and small int ezf' W«gf tgea%eﬁ“]‘ g’@’dls‘fﬂqal%‘aﬁfg? afri‘?g%fe"sre@i“"

sanpl e/ eachfi4 aESh@vicie Figere wel enduss B8 H3NOAS0 dnd\ze, rempedtnmj andHi t - | gGy
were used as i o I n and
enbedded nor nnl%glrn%a?%n AL 1?‘545%u‘é} CRQQE unoglowlm %QQ‘TRI ?teg%peratl ve
Humman Ti sslulélal\lé‘%fwblﬁqw(lwglohdeﬂllpﬂwahalmyluws femangratedd o hetd® Resear ch
10 1 St Uit L) VN B brom T BREAL1rB 981. 00 B ih W e fi xed

meht i
with acetone for 10 mn at_roomtenperature, and St E% -80 C

until use. MURAREIRHES-YEVE Jgﬁé@“ﬁ“ﬁﬁ%%‘m%ﬁ@@hw}%‘{br Q’hmltgtna%Pf was
per f or ned wisi308 WHNsRetintd (© the HHMBR: W@B@s&}@edeb isBYowdiRFIREAERb. exyrad: t he

primary anti bo A 1304 30 12B nd, secondar,
Pt Doy " (EFS oi8 OB tepitmoensig e Kb 1550 4t CaR (PTG kson
I mrunoReseladmlhﬂéhdmlmnmﬂhaham&hﬂﬂﬂ{lCE]anand EB raehoisshépahyi ng onto

the secti . un- conj ugat ed

pri mar 3?/6 %%%r%ﬁ%%g& %Abe?“]ed m%cg%) \%? % %@fniﬁ ¥ r@??c?gggl Yof secondary

ant i body respe€ompazison dhd 13 Grtlighttheid ifuprnogibulin neqatnce woim Hnewper at ur e,
dth I in t

and e SRES B UAR AR B e A0SR ABRL BRG B  1 0

ant i bodi eschpin viliges a Bk SWN@@I hmmegepnlee 18 argA %&@aﬂ%ﬁf@he sane

manner. Sl das gé’i‘ﬁl'u% Weess Neglandhihbhe BBR B&gﬁmequ&ce td-@ESmiMIK LW ce, and

t hen |ncubat ed vm% peroxi dase bl ock supplie Dako EnVi si on+System

( Dako. Loar$a4seesns O“”UA)“&“E?@ 1 e agpless °fKFt1é‘?4 Y&be%%%%‘g\met h PBS,
gl i des werleabhis@idnRbRIDRAChibn Mmmmoauaeltmthbﬁemﬁé@nbxoofbﬂeq@kt dhite

non- speci f es. Su . (o0 primary

ant i bodi es é&#) g??gd &231 RIS 1%]% @r‘?@ g&ﬁao%(gsn%

i ncubat ed Tpznd BOhespedigdly.oni ng three vvashes with PBS, slides Were

i ncubated with nmouse anti-FITC anti body (20 ug/m . Sigma) for 30 mn.
After another three washes with PBS, the slides were incubated with

t he peRbxiExagemladh ifhapstesidationtof Birding SpécfiSitpandMinding Kinstitsad Antr t he Dako

EnVi si on+%1e@;ufngrﬂﬁgoma] Ehﬂ%{ey slides were washed as above and
reacted with DAB substrate-chronogen solution supplied in the Dako 30

EnVi si on+Syst eM hisexagple binding affipify aqgehindingfringticraS i Dak- } antibrsied ni zed

wat er , COLhﬂér@E:@ﬁmﬂie@%ﬁBMéoH’bnh%‘(@ IBiflida@peRifomy hidbrdsPadapksitisilayedr at ed,

cl eared and cov rn%m‘})cg’[ﬁ1 th Pernount (Fischer Scientific, Fair

Lawn, NJ) F8P18 "*He hi stol ogi cal procedure. Weak to
moder abe sbiading affniwesd bhagies ved in ES-2 cells, as well as in tunor
cells of Jung car QR tlssues In Lons si.rong staining
was seen in crg‘;ﬂ‘p (?b r'Re OFﬁW?rﬁa}far mﬁ%a\l}f‘ﬁfillﬁfsnafjgp?dm e‘EIe%ﬁ%/JD I ynmphoid
cel | s, butBinate anmlyxlﬂélwcaﬁslhsisalatswﬁdeen Poyifird mepombieit huedniPILicel | s.
Moder at e Sfugblﬂbr&gm%§ %ﬂly'hﬂkeﬁ?d PeiS b (ch:ﬁmésyfh%‘etﬂyf‘éeﬁ{ran Bhtbd éﬁg,zar

reglon 5an very mea St al nl ng was see tered arge
(dendri ti cvif eimasyupingst psiog sirdardgyninesoyphine damifinnaid kKEerovded b n | ung,

Wear S%@: nnaa)re?/\@% Jefﬁﬁ? dr 360 R@lks VBBthg w?s%éaﬁbm?%owmga}e shtoibNg patterns
I n onsi n 1 SSU ar seen
i munohi st %@ ?rg o {pr &I‘?ﬁ’bﬁe | 1%‘? ‘Eﬂﬁ‘f‘FéF‘EI"&Pf ]a?ﬁt“M PP 1l

(eBi osci egmﬂ/mlﬁaﬂw%t%ﬂamﬁ?&)y assxharoe ﬁms AxEbRdwed I&eaﬁmnm AASR " 10
t nin r.t t n t rmn 1
ceat or 00 PR BineGR P Bl S Uit aPe sttt Y kel B s

slightly above the background staining. In addition, weak to noderate
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151 n cerebel lum cerebrum heart, kidney, pancreas, pituitary and
skin tissues, no neani ngful staining was observed when stained with
all four anti-PD-Li HuMabs. No evident difference in stai-ning was
noted anong these four antibodies except 12B7.and/or 3Gl0 displ ayed
slightly stronger staining in l'iver and E5-2 cells, PD-L1 Antibody

T R oD G g SR Ml RN gyt gy 5 010

a.a. 10A5 280 mlme affegts oﬂ_qu@ty in the’ estimation of fhe blndmg constants, only the
initial segment of data correspondmg to association and dissociation phases were used for

fitting. The Kp, k;m and Ko values that were determined are"sh'own inTable2. -

5 . .
Table 2. Biacore binding data for PD-L1 human monoclonal antibodies. * |
" Afﬁmty Kpx On rate k-on X -| Offrate ko 2
Sample # Sample ID 10° (M) 10° (I/Ms) 10 18
1 3Glo - 3.39 525 17.8
3 10AS5 145 © 258 372
Additional bmdmg data obtamed by equilibrium bmdmg method and analyzed on
10 GraphPad Prizm is shown in Table 3..
Table 3. Biacore equilibrium binding data for PD-LI_ humaﬁ n_ionbclbnai antibodies.
Kp :KD
Clone (nM}|{(nM)
1D 37CPR5C
12A4 11.94 [0.76
7HI .15 lnd
1812 {1.38 {0.61
{12B7 [0.83 J0.53
10A5 2.41 ]0.57
10H10/5.93 15.48
13G4 {1.87 3.3 -
11E6 |0.53 2.9
SFS 217 J0.75
15 Binding specificity by flow cvtometrv
Chinese hamster ovary (CHO) cell lines that express recombinant himan PD-L1
at the cell surface were developed and vsed to determine the specificity of PD-L1 human
monoclonal antibodies by flow cytometry. CHO cells were transfected with expression
plasmids containing full length cDNA encoding transmembrane forms of PD-L1.

20  Binding of the 3G10, 10AS, and 12A4 anti-PD-L1 human monoclonal antibodies was
assessed by incubating the transfected cells with the anti-PD-L1 human monoclonal
antibody. The cells were washed and binding was detected with a FITC-labeled anti-
human IgG Ab. Flow cytometric analyses were performed using a FACScan flow
cytometry (Becton Dickinson, San Jose, CA). The binding was compared to the parent

25

CHO cell line. The results are shown in Figures 32A (HuMAb 3G10), 32B (HuMAb

98
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10AS) and 32C (HuMAb 12A4j. Binding was also tested using varying concentrations of
an anti-PD-L1 antibody. _The results are shown in Figure 33.. The anti-PD-L1 human
monoclonal antibodies 3G10, 10A5, and 12A4 bound to the CHO ecelis transfected with
PD-L1 in a concentration dependent manner. These data demonstrate that the anti-PD-L1

human monoclonal antibodies specifically bind to cell surface PD-L1.

Binding speciﬁciﬁy’ by ELISA

The specificity of the anti-PD-L1 monoclonal antibodies was determined using a
standard ELISA assay for binding to a human PD-L] fusion to an immunoglobulin Fe
region.

An Fc—fusion.protcin of human PD-L1 was tested for binding against the anti-PD-
L1 human monoclonal antibodies 3G10, 12A4, and 10A5. Standard ELISA procedures
were perforimed. The anti-PD-L1 human monoclonal antibodies were added at different
concentrations. Goat-anti-human IgG (kappa chain-specific) polycional antibody
conjugated witfl horscradiéh_peroxidase (HRP) was used as secondary antibody, The
results are shown in Figure 34. Each of the anti-PD-L1 human monoclonal antibodies
3G10, 12A4, and 10A5 bound with high specificity to PD-L1.

Example 4: Characterization of anti-PD-L1 antibody binding {0 PD-L1 expressed
on the cell surface of human and monkey T cells

- Anti-PD-L1 antibodies were tested by flow cytometry for binding to activated
lhuman or cynomolgus monkey T cells expressing PD-L1 on their surface.

Human or monkey T celis were activated by anti-CD3 antibody to induce PD-L1
expression prior to bindin g with a human anti-PD-L1 monoclonal antibody, Binding of
the 3G10, 1B12, 13G4, and 12A4 anti-PD-L] human monoclonal antibodies was assessed
by incubating the activated cells with serial dilutions of the anti-PD-L1 human
monoclonal antibodies. An isotype control antibody was used as a negative control. The
cells were washed and binding was detecied with a FITC-labeled anti-human Ig-kappa
light chain Ab. Flow cytometric analyses were performed using a FACScalibur flow
cytometer (Becton Dickinson, San Jose, CA). The results are shown in Figure 35 and 36.
The anti-PD-1.1 monoclonal antibedies 3G10, lBll,?., 13G4, and 12A4 bound to activated
human and monkey T cells. These data demonstrate that the anti-PD-L1 human

monocional antibodies bind to human and cynomolgus monkey cell surface PD-L1.
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Example 5: Characterﬂatmn of anti-PD-L1 antlbody bmdmg to PD-LI expressed
on the cell surface of human T cells . R

Anti-PD-I.1 antibodies were tested for bmdmg to abtwated human T cells
expressing PD-L1 on their cell surface by flow cytometry. ) _

5 . Human T cells were activated by anti-CD3 antibody” to mduce PD-LI expression
on T cells prior to bmdmg W1th a hwman antj-PD-L1 monoclonal antlbody B:ndmg of
the 3G10 10AS and 12A4 anti-PD-L1 human monoclonal antibodies was assessed by
incubating the activated T cells with the anti-PD-Ll human monoclonal antibodies at a
concentration of 20 p.g/rnl. An 1sotype control antibody was used as a negative control.

10 The cells were washed and binding was detected with a FITC-labeled anti-human IgG
Ab. Flow cytometric analyses were performed using 2 FACScalibur flow cytometry
(Becton Dickinson, San Jose, CA). The results are shown in Figureé 37A (HuMAb
3G10), 37B (HuMAb 10A5) and 37C (HuMAb 12A4). The anti-PD-L1 monocional
antibodies 3G10, 10AS5, and 12A4 bound to activated human T cells (bold line), as shown

15 in histogram plots com pared to mntrol_ (light line). The_se data demonstrate that the anti-

PD-L1 human monoclonal antibodies bind to human cell surface PD-L1.

Example 6: Binding specificity by flow cytometry
The ES-2 human ovarian carcinoma cell line that expresses human PD-L1 at the

cell surface was used to determine the specificity of PD-L1 human monoclonal antibadies

20 by flow cytometry. ES-2 cells were treated overnight with 500 TU/mL of recombinant
hIFN-y to increase PD-L1 expression over the basal level. Binding of the 12A4, 1B12,
3G10, 10A5, 12B7, 13G4, 11E6, and 5F8 anti-PD-L1 human monoclonal antibodies was
assessed by incubating‘the induced ce;lls with serial dilutions of the anti-PD-L1 human
monoclonal antibody. The cells were washed and binding was detected with a PE-labeled

25  anti-human IgG Ab. Flow cytometric analyses were performed using a FACScalibur
flow cytometer (Becton Dickinson? San Jose, CA). The binding was compared to isotype
control antibody. The results are shown in Figures 38, The ariti-PD-L1 human
monoclonal antibodies 12A4, 1B12, 3G10, IOAS, 12B7, 13G4, 11E6, and 5F8 bound to
the hIFN-y -induced ES-2 cells in a concentration dependent manner. These data

30  demonstrate that the anti-PD-L1 human monoclona! antibodies specifically bind to cell
surface PD-L1. '
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Example 7: Effect of buman anti-PD-L1 antibodies on cell proliferation and
eytokine production in_a Mixed Lymphocyte Reaction .

A mixed lymphocyte reaction was employed to demonstrate the effect of blocking
the PD-L1/PD-1 pathway to lymphocyte effector cells. T cells in the assay were tested

5  for proliferation, IFN-y secretion and IL-2 secretion in the presence or absence of an anti-

PD-L1 human monoclonal antibody.

Human CD4+ T_-ccils were purified from PBMC uSin;g a CD4+ positive selection
kit (Dynal Biotech), Dendritic cells were derived from purified monogﬁes cultured with
1000 U/l of TL-4 aﬁd 500 U/ml of GM-CSF (R&D Biosystems) for seven days.

10 Monocytes were prepared using a monocyte negative selection kig (Mitenyi Biotech).
Each culture contained 10 purified T-cells and 10* allogeneic dendritic cells in a total
volume of 200 pl. Anti-PD-L1 monoclonal antibody 10A5, 12A4, or 3G10 was added to
each culture at different aﬁtibody concentrations. Either no antibody or an isotype control
antibody was used as a negative control. The cells were cultured for 5 days at 37°C.

15 After day 5, 100 pl of médium was taken from each culture for cytokine measurement,
The levels of IFN-y and IL-2 were measured using OptEIA ELISA kits (BD Biosciences).
The cells were labeled Awith *H-thymidine, cultured for another 18 hours, and analyzed for
cell proliferation. The results are shown in Figures 39A. (T cell proliferation), 39B (IFN-y
secretion using HuMAD 10A5), 39C (IFN-y secretion using FluMAbD 12A4 or 3G10) and

20 39D (IL-2 secretion). The anti-PD-L1 human monoclonal antibody 10A5 promotes T-
cell proliferation, IFN-y secretion and IL-2 secretion in é concentration dependent
manner. The anti-PD-L] human monoclonal antibodies 1244 and 3G10 also showed an
increase in IFN-y secretion. In contrast, cultures contéining the controi antibody did not
show an incredse in T cell proliferation, IFN-y or 1L-2 secretion,

25 In a scparate experiment, an allogeneic mixed lymphocyte reaction (MLR) was
employed fo demonstrate the effect of blocking the PD-L1/PD-1 pathway in lymphocyte
effector cells. T cells in the assay were tested for proliferation and [FN-y secretion in the
presence or absence of an anti-PD-L1 human monoclonal antibody or isotype control
antibody. |

30 Human CD4+ T-cells were purified from PBMC using a CD4+ negative selection
kit (Miltenyi). Monocytes were prepared using a monocyte negative selection kit (Mitenyi
Biotech), Dendritic cells were derived from purified monocytes culfured with 1000 U/ml
of IL-4 and 500 U/ml of GM-CSF (R&D Biosystems) for seven days. Each MLR culture
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“contained 10° purified T-cells and 10* allogeneic dendritic ée[],s in a total volume of 200
pl. Anti-PD-L1 monoclonal ant1b0dyl 2A4, 11E6, 3G10, 13G4,.1B12, 10A35, and 12B7
were added to each cuIture, at different antlbod:,r concentrations. Either no antibody or an
isotype control antibody was used as a negative control. .The cells were cultuxed for 5

5 daysat37°C. Onday 5, 50 plof medium was taken from each culture for cytokine -
measurement and ‘replaced with an equal volume of culture medmm containing 1 uCi of
3H-thymidine. The cells were cultured for anqther_ 18 ho_urs, l}a_rvestef_i, and analyzed fql
cell proliferation. The levels of IFN-y in the culture fluid were ineasun;sd using an OptEIA
hIFN-y ELISA kit (BD Biosciences). The resulis are shown ii)rFigu're 40, The anti-PD-L1
10 human monoclonal antibodies promote T-cell proliferaﬁon and IFN-y secretion in a
concentration-dependent manner. In contrast, cultures cdntaining the control antibody did

riot show an increase in T cell proliferation or IFN-y secretion.

Example 8: Effect of humap anti-PD-L1 antibody on flinction of T regulatory cells
T regulatory cells (CD4+ CD25+) are lymphocytes that suppress the immune
15 response. The effect of the addition of T regulatory cells on proliferation and TFN-y
secretion in the allogeneic dendritic cell and T cell MLR in the presence or absence of an
anti-PD-L1 human monoclonal antibody was tested.
T regulatory cells were purified from PBMC using a CD4+CD25+ regulatory T
cell isolation kit (Miltenyi Biotec). T régulatory cells were added into a mixed
20 lymphocyte reaction (see above} confaining purified CD4+CD25- T cells and allogeneic
| dendritic cells in a 2:1 ratio of CD4+CD35- to T regulatory cells, Anti-PD-L1 _
monoclonal antibody 10A5 was added to each culture at a concentration of 10 pg/ml:
Either no antibody or 4n isotype control antibody was used as a negative control. The
cells were cultured for 5 days at 37°C at which time the shpematants were analyz.éd for
25  IFN-y secretion using a Beadlyte cytokine detection S);stem (Upstate). The cells were
labeled with *H-thymidine, cultured for another 18 hours, and analyzed for cell’
proliferation. The results are shown in Figurés 41A (T cell broliferation) and 41B ([FN-y
secretion). The addition of anti-PD-L1 human monoclonal antibody 10A5 promotes both
T cell proliferation and IFN-y secretion in cell cultures of allogeneic dendritic cells, T
30  cells and T regulatory cells, indicating that anti-PD-L1 antibodies can revgrsé the effect of

T regulatory cells in the allogeneic DC ~ T cell -MLR
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In a separate experiment, human anti-PD-L] antibodies 1244 and-13G4, and a
control antibody 1D12, were tested in the MLR aséay with T regulatﬁfy cells. The results
are shown in Figures 42 (T cell proliferation) and 43 (IFN-y sécretion). The addition of
anti-PD-L1 humén monoclonal antibodies 12A4 or 13G4 partially reverses the

5  suppression of both T cell proliferation and IFN-y secretion in cell cultures of allogeneic
dendritic cells and T cells containing T-regulatory cells, indicating that anti-PD-L1

antibodies may have an effect on T-regulatory cells.

Example 9: Effect of anti-PD-1 antibadies on cytokine secretion by viral antigen-
stimulated PBMC cells from 2 positiveCMV responsive donor

10 CMYV antigen-responsive human PBMC (Astarte Biologics, Redmond, WA) wers
cultured at 2e5 cells/well in flat bottom TC-treated 96 well plates, in the presence of 0.5
ug/ml CMV lysate (Astarte Biologics) +/- titrated anti-PD-L1 antibodies, AIM-V
medium (Invitrogen) supplemented with heat-inactivated FBS (10% final) was used at a
total volume of 200 ul/well. The cells were cultured for 4 days at 37°C, 5%CO; at which

153 time culture supernatant was harvested for determination of secreted interferon-y by
ELISA (OptEIA hIFN-y ELISA kit - BD Biosciences). The results are shown in Figure
44. The anti-PD-L1 human monoclonal antibodies promote IFN-y secretion by CMV-
specific T-cells in a dose-dependent manner. The most robust response was generated by
antibodies 13G4, 1B12, and 12A4 compared to isotype control. These resuits shows that

20 anti-PD-L1 HuMAbs can stimulate IFN-y release in a memory T cell response from

PBMC cells previously stimulated against an antigen.

Example 19; Blocking of PD-LI ligand binding to PD-1 by human anti-PD-L1
antibodies .
Antj-PD-L1 human monoclonal antibodies were tested for the ability io block
25 binding of the ligand PD-L.1 to PD-1 expressed on transfected CHO cells by using a cell
cytometry assay.

PD-1 expressing CHO cells were suspended in FACS buffer (PBS with 4% fetal
calf serum). Various concentrations of the anti-PD-L.1 HuMAbs 3G10, 10A5 or 12A4
was added to the cell suspension tubes at 4°C for 30 minutes, followed by addition FITC-

30 labeled PD-L1 fused o an immunoglobulin Fc-region. Flow cytometric analyses were

performed using a FACScalibur flow cytometer (Becton Dickinson, San Jose, CA). The
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results are depicted in Figure 45. The anti-FD-L1 monoclonal antibodies 1G10, IOA-S,
and 1244 blocked binding of PD-L1 to CHO cells transfected Wity human PD-1, as
measured by the mean ﬂuorescent mtens1ty (MFI) of stammg These data demonstrate
that the anti-PD-L1 HuMAbs block bmdmg of PD-L1 llgand to ceIl surface PD 1

5 Example 11: Inhlbltlou of the bmdmg of soluble PD-1 to cell—suri’ace PDe-Ll by
human anti-PD-L1 antibodies. ,

Anti-PD-L1 human monoclonal antlbodles were tested for the ability to block
binding of a soluble dimeric version of the PD-1 rec_eptor (PD L-hF¢) to PD-L1 expressed
on hIFN—n,r -induced ES-2 human overien carcinoma cells usltlg'a flow cytometry assay. -

10 The blocking was compared to isotype control ant1body

ES-2 cells were induced overnight with 500 JU/mL of hIFN-}' to upregu]ate hPD-
L1 cell surface expression. Induced cells were suspended in FACS bufer. Serial
dilutions of the anti-PD-L1 _HuMABs 12A4, 1B12, 3G10, 10A5, 12B7, 13G4, 116, and
SF8 were added to the cell suspension fubes at 4°C for 30 minutes, fellowed_by two

15 washes to remove unbound aﬁtibedy. Next PD-1-hFc protein was added at a constant 2
ug/mL to all wells at 4°C for 30 hlinetes, followed by two washes to remove unbound
PD-1-hFc. Next bound PD-1-Fc was detected on.the ES-2 cells by addition of
biotinylated-non-blocking anti-PD-1 HuMab 26D5, which binds to PD-1 when bound to
PD-L1, at 4°C for 30 minutes, followed by two washes to remove unbound antibody.

20  Finally, bound 265 antiBody was detected by addition of streptavidin-PE conjugate at
4°C for 30 minutes, followed by two washes to remove unbound conjugate. Flow
cytometric analysis was performed using a FACScalibur flow cytometer (Becton
Dickinson, San Jose, CA). The results are depicted in Figure 46. The anti-PD-L1
monoclonal antibodies 12A4, 1B12, 3G10, 10A5, 12B7, 13G4, 11E6, and 5F8 blocked

25 lainding of PD-1 to ES-2 cells that express human PD-L1, as measured by the geometric
mean fluorescent intensity (GMFI) of stainihg. These data demonstrate that the anti-PD-
L1 HuMAbs block binding of soluble PD-1 receptor to cell surface PD-L1.

Example 12: Treatment of in vive tumor model using anti-PD-L1 antibodies
-Mice implanted with a cancerous tumor are treated in vivo with anti-PD-L1
30  antibodies to examine the /17 vivo effect of the antibodies on tumor growth. For the tumor

studies, female AJ mice between 6-8 weeks of age (Harlan Laboratorjes) are randomized
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by weight into 6 groups. The mice are implanted subcutaneousl){ in the right flank with 2
% 10° SAI/N fibrosarcoma cells dissolved in 200 wl of DMEM media on day €. The mice
are freated with PBS vehicle, or anti-PD-L1 antibodies at 10 mg/kg., The animals are
dosed by in.tr_aperito'r'leal injection with approximately 2(}0 pi of PBS containing antibody
or vehicle on days 1, 4, 8 and 11. Each group contains 10 animals and the groups consist
of: (i) a vehicle group, (ii) control mouse IgG, and (5ii) an anti-PD-L1 antibody, The
mice are monitored twice weekly for tumor growth for approxifnately 6 weeks. Using an
electronic caliper, the tumors are measured three dimensionally (height x width x length)
and tumor volume is calculated. Mice are euthanized when the tumors reached tumor end

point (1500 mm®) or show greater than 15% weight loss.

Example 13: In Vive Efficacy of Combination Therapy (anﬁ-CTLA—ti and anti-PD-
L1 Antibodies) on Tumor Establishment and Growth

MC338 colorectal cancer celis (available from Dr. N, Restifo, National Cancer
Institute, Bethesda, MD; or Jeffrey Schlom, National Institutes of Health, Bethesda, MD)
were implanted in C57B1/6 mice (2 x 10° cells/mouse) and selected for treatment wheﬁ
tumors reached a size of 100-200 mm®), On day 0 (i.e., the first day of treatment), each
of four groups of 10 mice each was injected intraperitoneally (IP) with one of the
following: (1) 10 mg/kg mouse IgG and 10 mg/kg of rat IgG (control), (2) 10 mg/kg anti-
CTLA-4 monocional antibody 9D9 (mouse anti-mouse CTLA-4, obtained from J.
Allison, Memorial Sloan-Kettering Cancer Center, New York, NY) and 10 mg/kg rat
1gG, (3) anti-PD-L1 monoclonal antibody MIHS (rat anti-mouse PD-L1, eBioscience) and
10 mg/kg mouse IgG, or (4) 10 mg/kg anti-CTLA-4 antibody 919 and 10 fng/kg anti-PD-
L1 antibody MIHS. Antibody injections were then further administered on days 3 and, 6.
Using an electronic caliper, the tumors were measured three dimensionaily (height x
width x length) and tumior volume was calculated. Mice were euthanized when the
timors reached a designated tumor end-point, The results are shown in Figure 47.

'This study indicates that, in the MC38 murine tumor mod;l, anti-PD-L1 antibody
treatment alone has a modest effect on tumor growth resulting in a delay of tumor growth
while anti-CTLA-4 has little effect in this model. However, the combination treatment of
CTLA-4 antibody and PD-L1 antibody has a significantly greater effect on tumor growth

and results in tumor free mice.
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" Exampie 14 Immunohlstoehemlstm' Using Anti-PD-L1 Antlbodles )

To assess the tissue bmdmg proﬁles of HuMab antl-PD—Ll unmodlﬁed 1”A4
13G4, 3G10 and 12B7 were exammed ina panel of normal (non—neoplastm) human
tissues, mcluding spleen,’ tonsﬂ cerebrum, cerebellum, heart hver, lung, leney, .
pancreas, pituitary, skin, and small mtestme as well as lung carcmoma t1ssues (
sample/each) ES-2 cells were: used as posmve gontrol, I—Iu-IgG; and Hu-IgG4 were used
as 1sotype contro] antibodies. f ‘ '

Snap frozen and OCT embedded normal and tumor tlssues were purchased from
Cooperative Human Tissue Network (Philadeiphia, PA) ar Natjonal Disease Research
Institute (Philadelphia, PA). Crryostat sections at § um were fixed with acetone for 10 min
at room température, and stored at—80 °C untif use. A Medgréx developed |
immunohistochem‘lstry prdtdcol was perfolmed using | unrhodiﬁed HoMab anti~Pb-L1 by
pre-complex of the primary antibodies (12A4 13G4 3G10 .and 12B7) and secondaly
antibody (FITC conjugated Fab fragment of goat antl-Hu-IgG Jackson ImmunoResearch
Laboratories. West Grove, PA) before applymg onto the sections. Brleﬂy, ! pg/mlors
pg/mt of the un-conjugated primary antibodies wele nnxed with 3 fold excess of
secondary antlbody respectively and incubated for 30 min at room temperature, and then
excess human gamma globulin was added for another 30 min to block the unbound
secondary antibody. In parallei, isotype conrol antibodies Hu-1gG; or Hu-IgGy were pre-
complexed in the same manner. Slides were washed with PBS (Sigma, St. Louis, MO)
twice, and then incubated with peroxidase block supplied in Dako EnVision+System
(Dako. Carpinteria, CA) for 10 minutes. After two washes with PBS, slides were
incubated with Dako protein biock to block the non-spemf ¢ binding sites. Subsequently,
the pre-complex of primary antibodies or isotype controls were applied onto sections and
incubated for 1 hr. Fbllowi_ng three washes with PBS, slides were incubated with mouse
anti-FITC antibodyr(’.ZO pg/ml, Sigma) for 30 min. After another three washes with PBS,
the slides were incubated with the peroxidase-conjugated anti-mouse 1gG polymer
sup;ﬁlied in the Dako EnVision+System for 30 min. Finally, slides were washed as above
and reacted with DAB substrate-chromogen solution supplied in the Dako
EnVision+System for 6 min. Slides were then washed with deionized water,
counterstained with Mayer’s hematoxylin (Dako), dehydrated, cleared and coverslipped
with Permount (Fischer Scientific, Fair Lawn, NJ) following routine histological

procedure,
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Weak to moderate'staining was observed in ES—Z cells, as well as in tumor cells of
lung carcinoma tissues. In tonsil sections, strong staining was seen in crypt epithelium
that is heavily ihﬁltl:ated By lymphoid cells, but not in the mucous stratified squamous
epithelial cells. Moderate staining wés seen in some cells in the inter-follicular region,
and very weak staining was seen in scattered large cells (dendritic reticulum-like cells) in
the germinal center. In lung, weak staining was found in alveoli macrophages. The
staining patterns in tonsil and lung tissues were similarly seen in immunohistochemistry
sections using commercial anti-PD-L1 mAb (eBiosciences. San Diego, CA). There was
overall less intense staining by HuMabs, especially for the staining in the germinal
centers. In spleen, diffuse weak immunoreactivity in red pulp was slightly above the
background staining. In addition, weak to moderate staining was displayed in Kupffer-
like cells in liver and scattered cells in Peyer’s patcly, as well as in scattered macrophage-
like cells and fibroblasts mainly in focal region of the muscularis externa of small
intestine.

In cerebelium, cerebrum, heart, kidney, pancreas, pituitary and skin tissues, no
meaningful staining was observed when stained with all four anti-PD-L1 HuMabs, No
evident difference in staining was noted among these four antibodies except 12B7 and/or

3G10 displayed slightly stronger staining in liver and ES-2 cells.
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' PD-L1 Antibody Summary -
SEQIDNO: |  SEQUENCE . | 'SEQIDNO: | -, SEQUENCE
1 VHa2.3G10 | 26 .| VHCDRIaa IBI2
2 VHaa. 12A4 |°. 27 |’ VHCDRlaa<7HI -
3 ‘VHaa 10A5 28 | .VHCDR!aa 11E6
4 " VHaa. 5E8: 29 | VHCDRIaa 12B7
5 . VHaa 10HL0 | 30 . [ VHCDRlaa 13G4.
6 VHaa, 1BIZ . |
7 VHaa 7HI 31 © VH CDR2 a.2. 3G10
8 VHaa 11B6 32 . VHCDR? a.a. 12A4
9 VHaa-12B7 33 | VHCDR2aa 10AS
10 VHaa 13G4 | 34 VH CDR2 a.a. 5F8
- o ' 35 t  VHCDR2 aa 10H10
i1 VK aa. 3G10 36 ~ VHCDR2a.a. 1B12
12 VK a.a. 1244 37 | VHCDRZaa. 7HI
13 VK aa. 10AS5 38 VH CDRZ a.a. 11E6
14 . VKaa SF8 39 " VHCDR2 a.a. 12B7
15 VK a.a. 10H10 40 - VHCDR? a.a. 13G4
16 VKa.a 1B12
17 VK a.a. 7H1 41 " VH CDR3 aa. 3G10
18 VK a.a. 11B6 - 42 ' VHCDR3 a.a. 12A4
19 VK a4, 12B7 43 |  VHCDR3aa 10AS
20 VK aa. 13G4 44 VH CDR3 a.a. 5F8 .
.; 45 VH CDR3 a.a. 10H10
21 VH CDR1 a.a. 3G10 46 VE CDR3 a.a. 1B12
22 VH CDRI a.2. 12A4 47 ° | VHCDR3aa 7HI
23 VH CDRI a.a. 10A5 48 . VH CDR3 a.a. 11E6 |
24 VHCDRlaa 5F8 | 49 VH CDR3 a.a. 12B7
25 VH CDRI a.a. 10HI0 50 VH CDR3 a.a. 13G4
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56 VK CDRI .. 1B12 83 VHn.t 10A3
57 VK CDRI 2.4, 701 84 VEn. SF8
58 VK CDRI a4, 1156 85 VH o, 10510
59 VK CDRI a.a. 12B7 36 VHnt IB12
60 VK CDRI a.a. 13G4 87 VHnt 741

88 VH . 1156

61 VK CDR2 a.z. 3G10 89 VHndt 1287
62 VK CDR2 a.a, 12A4 90 VHnt 1364
63 VK CDR2 24, 10A3 |
64 VK CDRZ a.a. 558 o1 VE nt. 3G10
63 VK CDRZ a.a. 10810 |92 VK nt. 1244
66 VK CDRZ aa. 1B12 33 VK nit. 10A3
67 VK CDR2 a.2. 7HI 94 VK at. 5P
68 VK CDRZ a.a. 1156 95 VK nt. 10010
69 VK CDR2 a.a. 1387 06 VK nt. 1B12
70 VK CDR2 a.a. 1304 57 VK nt. 761

' 98 VKnt 1186
71 VK CDR3 a.a. 3G10 59 VR nt. 12B7
72 VK CDR3 aa. 12A4 100 VK nt. 13G4
73 VE CDR3 2.5, 10A5 |
74 VK CDR3 a.a. 5F8 i VH 1-18 germline a.a.
75 VK CDR3 a.a. 10HID 102 VH 1-69 germline a.a.
76 VK CDR3 a.a. 1B12 103 VH 1-3 germline a.a,
77 VK CDR3 a.a. 7H1 104 VH 3-9 germline a.a.
78 VK CDR3 a.a.11E6
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105 VK To - germTaeea e

gernline a.a.

==T06 VK L15 germine a.a.

108 VK L18 germline a.a.

107 VK A27

105 VK L6 germline a.a.

106 VK L15 germline a.a.

107 VK A27 germline a.a.

108 VK L18 germline a.a. T
109 VK a.a. 11Eba
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109 VK a.a. 1l1E6a W' claimi™ 1. A 1T§6TEt€d human nonocl onal
anti body, or an antigen-binding portion thereof, wherein the anti body
specifically binds to human PD-Li and wherein the antibody exhibits
at | east one of the follow ng properties: (a) binds to human PD- L1
with a KD of 1x104M or less; (b) increases T-cell proliferation in a
m xed | ynphocyte reaction (M.R) assay; (c) increases interferon-y
production in an MR assay; or (d) increases interleukin-2 (IL-2)
secretion in %%4“15{ assay. 2.The antibody of claim1 which is a
full-length antibody of an 1gd, 1g& or g4 isotype. 3. The anti body
of claiml which is an antibody fragnent or a single chain antibody.

4. The anti body, of g gdiRdhundh@bRkBnd RILAR! dria eitighH-Rakind Rrtl fRRAD- L |

with a KD of 5x109M or .| ess. . _ _ . i
wherein the antibody specifically binds to human PD-L1 and wherein the antibedy

exhibits at Ieast one of the following properties:
(2) binds to human PD-LI with a Kp of 1x107M or less;
(b) increases T-cell proliferation in 2 mixed lymphocyte reaction (MLR) assay;
(c) increases interferon-y production in an MLR assay; or

{d) increases interleukin-2 (IL-2) secretion in an MLR assay.

2. The antibody of claim 1 which is a full-length antibody of an IgG1, 1pG2 or [gG4
isotype.

3. The antibody of claim I which is an antibody fragment or a single chain antibody.

4, The antibody of claim 1, wherein the aniibody binds to human PD-LI with a Kp
of 5%10°°M or less.

5. The antibody of claim 1, wherein the antibody binds to human PD-L1 with a Kp
of 2x10°°M or less.

6. An isolated human monoclonal antibody, or an antigen-binding portion thereof,
wherein the antibody cross-competes for binding to PD-L1 with a reference antibody
which comprises:

(a} the human heavy chain variable region comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs:1, 2, 3, 4, 5, 6, 7, 8, 9, and 10; and

(b) the human light chain variable region comprises an amino acid sequence
selected from the group consisting of SEQ ID NQs:11, 12, 13, 14,' 15,16, 17,18, 19, and
20,

7. The antibody of claim 6, wherein the human heavy chain variable region
comprises the amino acid sequence of SEQ ID NO:1 and the human light chain variable

region comprises the amino acid sequence of SEQ ID NO:11.
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5. The anti body of claim1, wherein-t-he-anti-body.pinds-t-0-human PD-L | _
with a KD of 2x10-9M or less. 6. An isol ated human nonocl onal

anti body, or an antigen-binding portion thereof, wherein the antibody
cross-conpetes for binding to PD-L | with a reference anti body which

conpri ses: (a) the human heavy chain variable region conprises
an am no acid sequence selected fromthe group consisting of SEQ ID
NGCs:1, 2, 3, 4, 5 6, 7, 8 9, and 10; and (b) the human |ight

chain variabl e region conprises an anm no aci d sequence sel ected from

the group consisting of SEQ ID NGs: 11, 12, 13, 14, 15, 16, 17, 18,

19, and 20. 87. Thike anibodyadylainf 6, ehabinds humndesiy chadiheriablemgioneavy chain

variable regl o SATRLLRES T ATbRCARIND.2 SRUR iR iaPhid Ry 1+ and
on conp t he [

the human I 1'g chain variabl e Tedi rises m no ac
sequence of r@B@equprisggtheiamino @id sqencapfSERJBNWNGT2.cl ai m 6, wherein the
human heavy chain variable region conprises the amno acid sequence

of SEQ ID NO 2 and the human [i %ht_ chain vari abl e r,e'(P:li on,_conpri ses
the amino adid déyweitedy dplaigEwhesrcinge hyan heeyy chaipvazigblf 569Y of claim

6, wherein thfpridRANOAY sEfiaicd ofSBQ BIN®3 LfighdHuimaR N tikeSafidbe an no
aci d sequence, of SE 119% NO. 3 adnd t he %ﬁ@ﬁ@gj&t chain vari abl e

regi on conpriBBEOTESS AR FCFECFUEYE . i 1D NO 13. 10. An

i sol at ed nonocl onal antibody, or an anti gen-binding portion thereof,
conpri sing heayy. chai n _vari L region.that i ct of or
derived fr oﬁ?'a fl}}f)rl%sao?lat%l-’?of-o i%nag%hg?dyvﬁ%?gfléﬁemt% ingingﬁ%lf&g%%érg%%eci fically
bi nds PD- LI comgtiting dheaiseliattvetiabiegeai teah i itheprrdids ofigr dewbyed &pm a human

ant i gen- bi ngj, NG sRO%! kit RELABEdy sERIBRAy SinBgp Reavy chain variabl e
regi on that i's t ee’pr oddct of orysgégrivigd nfrom a human VH 1-69 gene,

wherein the antibody specifically binds PD-L I. 12. An isol ated
nmonocl onal  ant i bOOYblatdimEkBel Bt ArgiBdtty b RtinAgeniding @BribRoEReH |

conprising a heay hain vari.able.region that is the product of or

derived froffaPriiRAASHLIFIYR %’ é?gIWIr%‘V Ei@l}? pfﬁ@“&ﬁ?‘i‘%%‘é?g ﬁ'&‘f}é‘g‘}“f‘?“cm |y
bi nds PD- Li Vg 1%8 genfnwhesd tt edibodynpeifiodabindnebHddy, or an

anti gen-bi nding portion thereof, conprising a |ight chain variabl e

region that is the product of or derived froma human Vic L6 gene,
wher ei n t he 1&nt i Avdehjatesioaaiotiprabintihody; o arsanpgeatbinding partionjpeieefp| at ed

monocl onal %&fq%rgﬁgyhea% SRR BRSHIOERcIRh4 BitRGrdaas bF MlckiRa i8R human

conprising a chain variable region that is the product of or
derived froMud-3asraiherpip the prtibodytoecilgplr tinds PPAd- ant i body specifical ly
binds PD-Li. 15. An isolated nonocl onal antibody, or an

antigen-binding portion thereof, . c risi.n':&n(dar%ahev hai n

vari abl e reg?'on ‘g?l““gatmﬁaW a‘%‘pid%’ngéélh@}lg%hb {5 PORIop &ﬁﬁ?f’cchai n

vari abl e r egbmptising a gt dirmhnvexikbit Bgigeta s the product of or derived from a human
VK L6 gene, wherein the antibody specifically binds PD-L1. '

14, Anisolated monoclonal antibody, or an antigen-binding portion thereof,
comprising a light chain variable region that is the product of or derived from a human

Vi L.15 gene, wherein the antibody specifically binds PD-L1.

15.  Anisolated monoclonal antibody, or an antigen-binding portion thereof,
comprising:
{a) aheavy chain variable region of a human Vy 1-18 gene; and

{b) a light chain variable region of a human Vk L6 gene;
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nmonocl onal anti body, or an antigen-binding portion thereof,
conprising: (a) a heavy chain variable region of a human Vi 1-69
gene; and (b) a light chain variable region of a human Vk L6 gene;
wherein the antibody specifically binds to PD-Li. 17. An isol ated
nmonocl onal anti body, or an antigen-binding portion thereof,

conprising: ( a heawy .chai. ari abl e region of a human VH 1-3 gene;
and (b) a Iidﬁ%mbmﬁgﬁaﬁ“\?&”@%ﬁ@@é’ﬁ%&ﬁﬁgﬁqa hunman Vk L15 gene; wherein
the anti body specifically binds to PD-Li. 18. An isol ated nonocl onal
anti body, or @ntig Lndi A i LS heavy
chain variable regrl?gﬂg% a%daggt%gﬁtllgg@’ %Bﬁ%n%gw@@n%l xE%%:el@féequences;
and a |ight ¢RAP¥™ari able region that conprises CDRlL, CDR2, and CDR3

sequences, Wwherei@j aheavy chaidl Aiati8uibie@Y Yuk AN -#Adkhakle regi on CDR3
sequence conpri se no aci d]r sequence selected fromthe group

an a !
consi sting of SEQP Bligkkchain varighle regignofphumpnVk ligeengt7 48 49, “and 50,
and conser vatwheeintadinfitodaspeciiiclly biadsaePD-L1. (b) the light chain
vari abl e regi on CDR3 sequence conprises an am no acid sequence
selected fromthe group consisting of SEQ ID NGs: 71, 72, 73, 74, 75,
76, 77, 78, 19, aswisd@sd mmdclomhagibadytaraeamipoh-finddetppoinsthedef eof ; and
(c) the anti Q\aﬂyﬁsﬁﬁeci fically binds to human PD-LI. 19. The anti body
of claim 18, erern the heavy chain variabl e region CDR2 sequence
. conprises an ani n@ a&Fayy shaipisrithle regionate dymanr\ork3 grae:grdbup consi sting
of amino acid sequpagER ohfn ARG BB atboadd 3334, 35, 36, 37, 38,
|

30 and 0, RS BaISeLvaL vea IRl caphons thercor and tne fiont
sel ected fromthe group consisting of am no acid sequences of SEQID
Todi 11 cat i ondh heb BT B uipp G wderPEn BRREF S RHE
heavy chai n \ngaviy alifirevarighis regiorGDRtomprises CDR1, CDR2, and CDR3 sequences; and a
light chain variable region that comprises CDR1, CDR2, and CDR3 sequences, wherein:
(a) the heavy chain variable region CDR3 sequence comprises an amino acid
sequence selected from the group consisting of SEQ ID N'Os:41, 42,43, 44, 45, 46, 47,
48, 49, and 50, and conservative modifications thereof;
(b) the light chain variable region CDR3 sequence comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs:71, 72, 73, 74, 75, 76, 77,
78, 79, and 80, and conservative modifications thereof; and

(c) the antibody specifically binds to human PD-L].

19.  The antibody of claim 18, wherein the heavy chain variable region CDR2
sequence comprises an amino acid sequence selected from the group consisting of amino
acid sequences of SEQ ID NOs:31, 32, 33, 34, 35, 36, 37, 38, 39, and 40, and
conservative modifications thereof; and the light chain lvariable region CDR2 sequence
comprises an amino acid sequence selected from the group consisting of amino acid
sequences of SEQ ID NOs:61, 62, 63, 64, 65, 66, 67, 68, 69, and 70, and conservative

modifications thereof.
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sequence conprises an am no aci d sequence selected fromthe group
consi sting of ami no acid sequences of SEQ I D NGs: 21, 22, 23, 24, 25,
26, 27, 28, 29, and 30, and conservative nodifications thereof; and
the light chain variable region CDRL sequence conprises an am no acid
sequence selected fromthe group consisting of am no acid sequences
of SEQ I D NGs: 51, 52, 53, 54, 55, 56, 57, 58, 59, and 60, and

conser vat i ve 200difhe @ﬁtbbw chieroeoherei the Réavy &ﬁiﬁﬁ@lermgmcﬂmnal

anti body, or _antigen hindin ion t sin

chai n vari abFE"F&HFON 574" 3’%"? dltse%ﬁ%]éceﬁe Vgglﬂ%ﬁgng%uﬁ °8nsgm\lﬁnle%'rmem§

(a) the heavyc1¢krauancasaf8m1mN®e@l,@21%@#{;}5&51 e, 3% 28mndd, acli d sequence
that is at | Lect ed
From the gr oo £pATanaf el ¥ B ey 36,013 ARHRIRA SRLEET
and 10; comprisys anlamino ejth gequdne splcvied TFaapthe sPensiopystiapPEREiing@sidan ani no
aci d sequencgghfats JrSratn Neast, s838%02050EQenus, stgoanaeo aﬁvadaﬁsea@m
sequence sel ected from'the group consi Sti ng of SEQ | 12, 13,
14, 15, 16, wpdifiggionstheredfng™20; and the anti body bi nds to hurran PD- L
| with a Kt) of 1x1 07Mor |ess. 22.The antibody of claim 21, wherein

the anti body _furt 1 ses . onge or nore selected from
(a) the anti Bj)dy |Ih’é?1%t5c£8? oA Ibody: S PISF Iﬁ“ﬁ% Hlogaﬁeﬂtleﬁmfpffﬁ%%cyt e
reacti on ( M_Byavasisidyariable region #nt p ligth ehahrmtariihdakggiom ehaases |nterferon y
production in an

| L-2 secretion |n%%ea%9¥halmqab§3re nn ?OS f%:,%lé? no%g%aﬁwgg%ﬁ? ody,
or antigen bilaasishy hpmplpmjhtotahém@@ﬁmd EEIPpeci selpaig from the groupcgysistingefavy
chain vari ablseorsgicn @@R;lsqpmggh@g) an am no aci d sequence sel ected
fromthe group conS| sti'ng of SEO'ID NOs: 21, 22, 23, 24, 25 26, 27,
28, 29, and 30; ) the hgt“lﬁ’)’a“é"% wmeﬁaqnwr%ﬁ? RN AHLHSRCEERS &t

conpri sing arlbaﬁrw%moﬁ@ibgbumquaﬂﬁ@a@@de@%@derédtmdﬂlﬁe GoQUPnAERSHFSt | Ng

of SEQ I D 7 9, and 40; (c)
a heavy chﬁEéi}P@%I%%ﬁeg %Iégﬁéggghér?rgiﬁ n am no acid sequence
sel ected frometahﬁ)ogyblucp:t@mmﬁawDﬂriqvlthfaKSE@l}tlﬁrM@sleésl 42, 43, 44, 45,
46, 47, 48, 49, and 50; (d) a light chain varlable regi on CDR1
conprising an am no acid sequence selected fromthe group consisting
of SEQ | D NQg251, Tigantitedy ofglgim Bl whaegn the gntibgdy furlgr cogppeiseggne ormore  (g) a

i ght chain \bﬁ?éraglsgegtggbgp CDR2 corrprl 5| ng an am no aci d sequence

selected fro he group consi st n_lg D NCs: 61, 62, 63, .64, 65,
66, 67, 68, 69, dAY heEatibgAyincreases «(eiﬂ)wcéffemt@w a G mRP§YERIPASe gi on
CDR3 conpri smgg)ms@m no acid sequence selected fromthe group

consisting of SEQID NOs: 71, 72, .73, 74 76, 77, 78, 7 and 80;
‘wherein the anti BBHyreSpiery ’i“&raarsﬁ}“tbffeﬁ‘a‘smﬂﬁ?‘ﬁ"“ f an MLR assdy; ind

{¢) the antibody increases IL-2 secretion in an MLR assay,

23.  Anisolated monoclonal antibody, or antigen binding portion thereof, comprising:
(a) a heavy chain variable region CDR1 comprising an a'mino acid sequence
selected from the group consisting of SEQ ID NOs:21, 22, 23, 24, 25, 26, 27, 28, 29, and
30;
(b) a heavy chain variable region CDR2 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs:31, 32, 33, 34, 35, 36, 37, 38, 39, and -

40;
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24. The antibody of claim 23, "Whi¢Ch €6hpiTses: a heavy chain variable
region CDR1 conprising SEQ ID NO 21; a heavy chain variable region
CDR2 conprising SEQ I D NO 31; a heavy chain variable region CDR3
conprising SEQ ID NG 41; a light chain variable regi on CDRL
conprising SEQ ID NO 51; a light chain variable regi on COR2
conprising SEQ ID NO 61; and a light chain variable regi on CDR3
conprising SEQ ID 71. 25. The anti of claim 23, which
conprises: a heav{f S\gﬁf“ﬁ 4 V%%?'%fﬂ%l@@&ﬁﬁymmwﬁm% 291 SEEes<F D
NO 22; a heawylesbtbitam thegioaidosistiegofSEQIDRDsCIA AL 435 14)95,35Q7) 4B, MChid2; a
heavy chain Vﬁ%l’l abl e regi on CDR3 conprising SEQ ID NO 42; a |ight
chain variable’region CDRL conprising SEQ ID NO 52; a | |ght chain
variabl e regi on OBR2 lighrghein siriablc BfQn EDRNGD@QISmaadanand dcghstquetrai n

variabl e regi gn. (RS, &QE}B{M %?ngs E\k/)y% 75:f 52284, 5 I@? sy ﬁo%ycﬁql

claim 23, which conpris ai n’varTable "r’egion
conprising SE& I D N023 (b) a heavy chain variabl e regi on CDR2

conprising SEQ | D(eﬁg %ﬁnchalﬁ Gariafle FE%%HEDQB%rEbrMﬁQ h[amlﬁ'o efcﬁlgabcﬁx@nc

conpri si ng chain varra

conprising S Ege?tﬁfF@@ng('%""%StW @fﬁ@%ﬁ:ﬁcﬁ el %ﬁ‘bﬁ? ég 681163@@“1
conprising SEQ 4@ NO 63; and (f) a light chain variable region CDR3
conprising SEQ I D..NO 7 27. An isol a nmonoc) onal .antibod

ot gen bindi o pir & TBRCERE B R PPLp REReRing By B sl 3l °C i
vari abl e r egiselctgimpr the giogp @nsiging ofSEQRUDNEILRNTR 74 85,86.178,078f T9adt he
group conS|st ong of SEQID NGs:1, 2, 3, 4, 5, 6, 7, 8 9, and 10; and
(b) a light a| n variabl e regi on conprising an am no acid sequence
sel ected fromhewt@?@abodaémﬁfsﬁtﬂwhgdb&D-SEQ | D NOs: 11, 12, 13, 14, 15,
16, 17, 18, 19, and 20; wherein the antibody speC|f|caIIy bi nds
PD-Li. 28.The anti bod%( of claim27, which conprises: (a) a heavy
chain vari abl¥d r efficch @Sﬁﬁ?ql@Pﬁ@“ﬂ‘l’fEc%’ﬁ‘iﬁ aci d sequence of SEQ ID

NO 1; and (2) a heavy chain variable region CDRI comprising SEQ ID NO:21;
(b) aheavy chain variable region CDR2 comprising SEQ ID NO:31;
(c) aheavy chain variable region CDR3 comprising SEQ ID NO:41;
(d) a light chain variable region CDRI comprising SEQ ID NOQ:51;
(e) a light chain varijable region CDR2 comprising SEQ ID NO:61; and
(f) alight chain variable region CDR3 comprising SEQ ID NO:71.

25.  The antibody of claim 23, which comprises:
(a) aheavy chain variable region CDR1 comprising SEQ ID NO:22;
(b) aheavy chain variable region CDR2 comprising SEQ ID NO:32;
(¢) aheavy chain variable region CDR3 comprising SEQ ID NO:42;
(d) a light chain variable region CDRI comprising SEQ ID NO:52;
(e) alight chain variable region CDR2 comprising SEQ ID NO:62; and
(D) a light chain variable region CDR3 comprising SEQ ID NO:72.

26.  The antibody of claim 23, which comprises:

(a) aheavy chain variable region CDR1 comprising SEQ ID NO:23;
(b) aheavy chain variable region CDR2 comprising SEQ ID NO:33;
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(b) a light chain variable region conprising the am no acid sequence
of SEQ ID NO 11. 29.The anti body of claim27, which conprises: (a) a
heavy chain vari abl e region conprising the am no acid sequence of SEQ
ID NO 2; and (b) a light chain variable region conprising the am no
aci d sequence of SEQ ID NG 12, 30. The anti body of claim 27, which
conprises: (a) a heavy chain variable region conprising the am no

aci d sequence of SEQ ID NO 3; .and (b | i ght .chai n_variable region
conprising the arff Gh%?glpag’evﬂﬂ%éé‘?fgc@ o ‘%@%Dﬁ'ﬁfconposi tion
conpri sing the ant) bddy cha vasinilé geion CDRUcongrifiog SEQID NOSs,eof , of any
one of clains 1-3Q, . i carrker. 32.
An | nmunoconj uga‘?@ 821nhqrc ﬁas“?‘tr:agi&%q%%& %?ﬁgioécfﬁpﬁ%&%a%\ ﬁjglg(r%%%laﬁn%l ng
portion thereof, (Bf adight cimirevagibletegipinEDR3 @Opriking QIR BOF3t her apeut i ¢
agent. 33. A conposition conprising the i munoconjugate of claim 32
and a pharmaceutically acceptable carrier. 34. The inmmunoconj ugate
of clai m 32, ZRkherds iplaterkmenqelprabitibedy, geigen biading Roffiop fhesepiromprimie: A
CﬁfTDOSI t ;)_n Cﬁrpr(h)shlﬂ&}v} Ell%uid WIHRHeQ6H dégxgﬁﬁn X aﬁhﬁlaém&‘&lue_s’ﬁﬂéke?cted 'f
pharmaceutical ly acceptable carrier. e noconj ygate o
clai m 32, whdiosiHf TR GPWEP%@%Q&DES@%{Z’?’ &, %@2%&& fb\’/%‘%l sot ope.
(b) a light chain variable region comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs:11, 12, 13, 14, 15, 16, 17, 13, 19, and 20;

wherein the antibody specifically binds PD-L1.

28.  The antibody of clain1 27, which comprises:

(a) aheavy chain variable region comprising thelarnino acid sequence of SEQ ID
NO:1; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID

NO:11.

29.  The antibody of claim 27, which comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:2; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID
NO:12.

30.  The antibody of claim 27, which comprises:

(a) a heavy chain variabie region comprising the amino acid sequence of SEQ ID
NQO:3; and

(b) a light chain variable region comprising the amino.acid sequence of SEQ ID
NO:13.

31. A composition comprising the antibody, or antigen-binding portion thereof, of any

one of ¢laims 1-30, and a pharmaceutically acceptable carrier.
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37. A conposition conprising the inmunoconjugate of claim34 and a
phar maceutically acceptable carrier. 38. A bispecific nolecule
conprising the antibody, or antigen-binding portion thereof, of any
one of clainms 1-30, linked to a second functional noiety having a
different binding specificity than said antibody, or antigen binding
portion thereof. 39. A conposition conprising the bispecific
nol ecul e of claim 38, and a pharmaceutically acceptable carrier. 40.

An isolated nugleic acid nolecul e encodi ng,.the antibody, or .
anti gen- bi ndi ngﬁ'por}’t"i "E'i‘ﬁ‘“'i‘%%‘?ﬂ“égﬁﬁﬁ,°°‘B?“5§’ﬁ$“°6ﬁt@°6"f* OH“%"'H%“%%(B‘?”‘O‘htk‘?’ec’&n
expr essi on vecbvdmy oembrlhisis 10 ngedtue kietapeudcigdninol ecul e of cl ai m 40.
42. A host cell conprising the expression vector of claim4l. 43. A
transgeni ¢ nmouse conprising human i mmunogl obulin heavy and |i ght
chai n transgends, Jheemepsiionqemprising thedmprosegugate hitclamB? beldy of any one
of clainms 1-30pnamdéutichyRyRpidon®ipr epared fromthe nouse of claim
43, wherein the hybridonma produces said anti body. 45. A nethod of
nodul ating an i nmune response in a subject conprising adm nistering
to the subj ect 34,he TadninA@EMnjuldte FTleird §7) whirGe thd GrePpdulit QRnt iDL xin, O
any one of clainms 1-30 such that the inmune response in the subject
is nmodul ated. 46. A nmethod of inhibiting growmh of tunmor cells in a
subj ect, conprBSi ng\ @dpostion tanpridmg tie imencsanpigate bf caith Bémmpeut i cal |y
effective anount, of an.anti-PD-Li.antibody, or antigen-binding
portion thereoﬁ%ﬂgﬁ?sm§ﬁ§&ﬁ%?ﬁ%ﬁng? claim46, wherein the antibody is
a chineric antibody. 48. The nethod of claim46, wherein the
antibody is a maR [ . : is :
wherein the an?‘? bo%@ﬁ%@%ﬁﬂ%é’ﬁf#ﬁnéﬁ? i&%gg‘émgg“gﬁ‘“ egtllgr%? lga tnf)ef
cl ai m 46, wher 8PP% he tunor cells are of a cancer selected fromthe
group consisting of nelanoma, renal cancer, prostate cancer, breast
cancer, colon ncer and. | ung cancer. 51. The ngéhod of  cl ai m 46,
wherein the tufbr &ei°T8OS4{oR ¢ p’ﬁ‘“ﬁﬁ“ﬁd‘@?“@é‘i“@’é‘i‘%ﬂ" FB AT PHE | i st
consi sting of penscesitdlerccepetkcsaiti c cancer, skin cancer, cancer of
the head or neck, cutaneous or intraocular malignant nel anons,
uterine cancer, ovarian cancer, rectal cancer, cancer of the anal
regi on, stonachs. cardespeeificanlecvislcamprising tiwrntibodye pi amtgeodindig portiar ci noma
of the fall opi p&g&, I:nom [ . '

ﬁl@rfﬂs Y ?ng ; G419 gﬁo,%kéd Qc?a &&ﬁiﬂ %Et;oh{fihmgl?ﬁﬁa\%g‘lg Q Hﬁfer%ﬁt

the cervix, carcinoma of the vagina, carcinoma of
Hodgki n' s Di sehi8dng siesiicily gk sai antibagdiiyon antigen tingingeprtion themwel: esophagus,

cancer of the small intestine, cancer of the endocrine system cancer
of the thyroid_gland, cancer of th arat hyroi | apd, cancer of the
adrenal gl and, 3gar é‘oﬁ?ﬁ'p‘ﬁffﬂogfi‘?’?pr’tsingg}lﬁgfﬂ"’ﬁg‘ﬁé’@}”@?%G 3% 8448 2, cancer

of the penis, sghrmpédticaly adeptitde dagiekem as i ncl udi ng acute nyeloid
| eukem a, chronic nyeloid | eukem a, acute |ynphobl astic |eukem a;
chronic | ynphocytic | eukem a, solid tunors of chil dhood,
| yr nphocyti ¢ | $lhrphamaselatd nodeic @id héleublenddies the amsihadyr orefitigehrbinkinginey or
ureter, carcin . iSqq Neopl asm of the central
nervous systenﬁme@g?fﬁggé%ﬁ@yﬁ%hom, tunor angi ogenesi s,
spinal axis tunor, brain stemglioma, pituitary adenoma, Kaposi's
sarconme, epi defymi AnGRANESbn vRHAITDHTinEBE huckRNAER oledul€ & clairh ¥eTPhOMA,
environnmental Iy i nduced cancers including those i nduced by asbest os,
and conbi nations of said cancers. -52. A nethod of inhibiting growth
of tunor cell s4i.n @& isktlplbinpricionge bxpraagonadddrdf dhigrding to a subj ect
t he anti body, or antigen-binding portion thereof, of any one of
claims 1-30 in an anount effective to inhibit growh of the tunor
cells. 53. A fikt hddrapfeenic matse pgnmising ineoinnuwgididie hswy pmil lghishioh ect
conpri sing adm.ni riao.: j ] 1L
n]rﬂs%&h&, Wi Be Itnpl%e §}g)?és§% gle Exﬁ@oo%}[& 51‘?!%9%{%‘ G%En},%l 30,

anti gen-bi ndi ng portion thereof, one C such that
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54. The nethod of claimb53, wherein the infectious disease is
selected fromthe list consisting of: HV, Influenza, Herpes,
G ardia, Malaria, Leishmania, the pathogenic infection by the virus
Hepatitis (A, B, & C, herpes virus (e.g., VZV, HSV-1, HAV-6, HSV-II,
and CW, Epstein Barr virus), adenovirus, influenza virus,
fl avi viruses, echovirus, rhinovirus, coxsackie virus, conovirus,
respiratory syncytial virus, nmunps virus, rotavirus, neasles virus,
rubella virus, parvovirus, vaccinia virus, HTLV virus, dengue virus,
papi | | omavi r ug, r@'h%&iﬁ@[ﬂﬁ Prephlel Wom thahdQy bflclafia 47, 3DérES thé nfiiRomd C Vi r us
and arboviral encephalitis virus, pathogenic infection by the
bact eri a chl drfdres ¢ 38Ryt si al bacteria, rnycobacteria,
st aphyl ococci, streptococci, pneunonococci, meningococci and

conococci, klebsiella, ot i A .l.egi onel l a,
di pht heri a, S4§.| rm%é 3‘,1 Q%néoglg#%g,aﬁgrh% gg%}:m{ééﬁéﬁ%@%& f%%i‘"[j%‘. m ant hr ax,
pl ague, | ept ospinisssingto terabjtcyinentbodti seatignbadingpiréon tracoh ofeniose
infection by otfgﬁ'n‘fsli-ylsuc%ﬁ%gﬁn(ﬁ!e Qs 53 ESin the SHLIERAs modaRl At &,
tropical's, etc.5, ypt ococcus ncofornmans, Aspergillus (fum gants,
niger, etc.), CGenus Micoral es (noor, absidia, rhizophus), Sporothfix

schenki i, Bl agt onmyGRshod st ifMbilidd fivwih ofahaceNGh Shjestesonbfiasd | i ensi s,

Coccidioides imn.tis and Hi.stopl asma capsul.atum and pa eni.c

i nfection by @W@‘%%@iﬂteég’@ s raeCaly Eﬁ%ﬂ‘gﬁ%’ﬁ? 0%:9@@?1‘%%%'319&%"88#4 ,
Naegl eri af oM ®aihtjceAbiadibd e kiaresp. , G ardi a | anbia, Cryptosporidiurn
sp., Pneunocystis carinii, Plasnodiumvivax, Babesia mcroti,
Trypanosoma brucei, Trypanosoma cruzi, Leishmania donovani,

Toxopl asma gottdi , T mytied of daigyibrghetsinghé dntibody iis, chingle antibert hod of
enhanci ng an i mune response to an antigen in a subject, conprising
adm nistering to the subject: %i ). the antigen; and (ii) the antibody,
or anti gen- bi4¥di ngheyasthad efclaimdpayiereinghe gihody i hymagized ppPody 30 such
that an i mmune response to the antigen in the subject is enhanced.
56. The nethod of claim55, wherein the gntjgen IS a tunpr, antigen, a
viral antigerf® a Bachghad] Cl%i’i’i*t‘*Sd’gﬁreB‘rtn%ﬂ‘tlg?#ﬂ’?sg’&fﬂﬁ@}”g‘ﬁ? aptifadyh o gen.

57. A nethod of treating or preventing an inflanmatory di sease in a
subj ect conprj.sing, adm ni steri to.the subjec h il

ant i gen- bi ndi grtl)g pglr‘??%%oqtoﬁcel?“élg q" lbe ellgﬁglmglﬁlééeg%atr%‘%faai%?%ls%af?lg% sf}hfgﬁt[ ' hat
t he subj ect isouprcessiséng df orclandum, iendl caneeraprottape @iccr esest cang@, colpheanpgst hod
of claim57, flhsLicdhe i nflammatory disease is |ichen planus (LP).
59. A nethod Tor preparing an anti-PD-L1 anti body conpri sing:

(a) providing: (i) a heavy chain variable region antibody sequence

N i g e o
o .21, 22, : : , 28, : : ,_an

sequence thaﬂmF§m§§m§8$@ﬂe??%ﬁf?ﬁ@ﬂﬁ%%ﬁ%5@%§?§¥Fﬁﬁa6#%§ﬁﬁﬁﬁcqﬁés:31
32, 33, 34, 3htandfus ordiraocdi8y m3lnaf Adladdhia, aEtheaarChR3asamgueac eectahat i S
selected fromthe group,.consisting of SE . 41, 42 43 44, 45,
26, a7 ag, ek seeagRegiRrioR) MmRin e lemic R pifhe st

anti body sequarrdemgofithe faiping e CORNinaEd d eedombteivm, ereineine ef thacefviso m
the group congistl : ‘Hodoedn'OJiseastOnontiodeds 28,

59, and 60, gé}é%%lgggg%‘? cgc%ﬁgg@%%eﬂug%’t%daﬁ on%lset hémoélr ou% ) )

consi sting of lySpiguaryapgesofeE, esephagut gancef the smallgpiostipe cangg of 9 endgfrine 70,
and a CDR3 segienGandeNFtheiifirdi@tg] Qdoeck baR8 fabinybidibnd Ganst sten@read] SEQ
ID NGCs: 71, 72, 73, 74, 75, .76, 77, €$1 79, and %O; ) _gg)
altering at | &3¢y saAm? ofspthtesuk pagesr aktheivrei @Rienotde pruis SFoUn e 45%F i abl e
regi on anti bodykeseg ilendieg acsaingclsddarRemie, chehin qysel &okeda, heumem t he heavy

hai i abl [ i.b . d the.ligh ' i abl
" egi on ant | boMyPEBHIRRBerp Ry STEERSE: Byl R it sEdMRel 000y o

sequence; and (c) expressing the altered anti body sequence as
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lymphocytic lymphoma, cancer of the bladder, cancer of the kidney or ureter, carcinoma
of the renal pelvis, neoplasm of the central nervous system (CNS), primary CNS
lymphoma, temor angiogenesis, spinal axis tumor, brain stem glioma, pituitary adenoina,
Kaposi's sarcoma, epidermoid cancer, squamous cell cancer, T-cell lymphoma,
environmentally induced cancers including those induced by asbestos, and combinations -

of said cancers.

52. A method of inhibiting growih of tumor cells in a subject, comprising
administering to a subject the antibody, or antigen-binding portion thereof, of any one of

claims 1-30 in an amount effective to inhibit growth of the tumor cells.

53. A method of treating an infectious disease in a subject comprising administering
to the subject the antibody, or antigen-binding portion thereof, of any one of ¢claims 1-30

such that the subject is treated for the infectious disease.

54.  The method of claim 53, wherein the infectious disease is seiected from the list
consisting of: HIV, Influenza, Herpes, Giardia, Malaria, Leishmania, the pathogenic
infection by the virus Hepatitis (A, B, & C), herpes virus (e.g., VZV, HSV-1, HAV-6,
HSV-II, and CMV, Epstein Barr virus), adenovirus, influenza virus, flaviviruses,
echovirus, rhinovirus, coxsackie virus, cornovirus, respiratory syncytial virus, mumps
virus, rotavirus, measles virus, rubella virus, parvovirus, vaccinia virus, HTLV virus,
dengue virus, papillomavirus, molluscum virvos, poliovirus, rabies virus, JC virus and
arboviral encephalitis virus, pathogenic infection by the bacteria chlamydia, rickettsial
bacteria, mycobacteria, staphylococei, streptococei, pneumonococei, nieningococci and
conococei, klebsiella, proteus, serratia, pseudomonas, legionella, diphtheria, salmonelia,
bacilli, cholera, tetanus, botulism, anthrax, plague, leptospirosis, and Lyme’s disease
bacterig, pathogenic infection by the fungi Candida (albicans, krusei, glabrata, tropicalis,
ete.), Cryptococcus ncoformans, Aspergillus (fumigatus, niger, ete.), Genus Mucorales
(mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,
Paracoccidioides brasiliensis, Coccidioides immitis and Histoplasma capsulatum, and
pathogenic infection by the parasiies Entamoeba histolytica, Balantidium coli,

Naegleriafowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp., Pneumocystis
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carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei, Trypanosoma cruzi,

Leishmania donovani, Toxoplasma gondi, Nippostrongylus brasiliensis.

55. A method of enhancing an immune response to an antigen in a subject, comprising
administering to the subject: (i) the antigen; and (ii) the antibody, or antigen-binding
portion thereof, of any one of claims 1-30 such that an immune response to the antigen in

the subject is enhanced.

56,  The method of claim 55, wherein the antigen is a tumor antigen, a virai antigen, a

bacterial antigen or an antigen from a pathogen,

57. A method of treating or preventing an inflammatory disease in a subject
comprising administering to the subject the antibody, or antigen-binding portion thereof,

" ofany one of claims 1-30 such that the subject is treated for the inflammatory disease.
58.  The method of ¢laim 57, wherein the inflammatory disease is lichen planus (LP),

59. A method for preparing an anti-PD-L1 antibedy comprising:

(8) providing: (i) a heavy chain variable region antibody sequence comprising a
CDR1 sequence that is selected from the group consisting of SEQ ID NOs:21, 22, 23, 24,
25, 26, 27,28, 29, and 30, a CDR2 sequence that is sclected from the group consisting of
SEQ ID NOs:31, 32, 33, 34, 35, 36, 37, 38, 39, and 40; and a CDR3 sequence that is
selected from the group consisting of SEQ ID NOs:41, 42, 43, 44, 45, 46, 47, 43, 49, and
50; or (ii) a light chain variable region antibody sequence comprising a CDR1 sequence
that is selected from the group consisting of SEQ ID NOs:51, 52, 53, 54, 55, 56, 57, 38,
59, and 60, a CDR2 sequence that is selected from the group consisting of SEQ ID
NOs:61, 62, 63, 64, 65, 66, 67, 68, 69, and 70, and a CDR3 sequence that is selected from
the group consisting of SEQ ID NOs:71, 72, 73, 74, 75, 76, 77, 78, 79, and 80;

(b) altering at least one amino acid residue within at least one variable region
antibody sequence, said sequence being selected from the heavy chain variable regicn
antibody sequence and the light chain variable region antibody sequence, to create at least
one altered antibody sequence; and

(c) expressing the altered antibody sequence as a protein.
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60.  Ananti-PD-L! antibody, or antigen-binding portion thereof, for use in a method

of inhibiting growth of tumor cells.

61.  Use of an anti-PD-L1 antibody, or antigen-binding portion thereof, for the

preparation of a medicament for inhibiting growth of mmor celis.

62.  Use of an antibody, or antigen-binding portion thereof, of any one of claims 1-30

for the preparation of a medicament for inhibiting growth of tumor cells.

63.  An antibody, or antigen-binding portion thereof, of any one of claims 1-30 for use

in a method of treating an infectious disease.

64.  Use of an antibody, or antigen-binding portion thereof, of any one of claims 1-30

for the preparation of a medicament for treating an infectious disease.

65.  Use of an antibody, or antigen-binding portion thereof, of any one of claims 1-30

for the preparation of a medicament for treating an inflammatory disease.
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