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selected fromthe group consisting of SEQ ID NGs: 29,
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bi x 1
o 8 T RS oo ket B, B kS Sgcos
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(a) a heavy chain variable region CDR1 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 15, 16, 17, 18, 19, 20 and 21;
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from the group consisting of SEQ ID NOs: 22, 23 24, 25,26, 27 and 28,
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(a) a heavy chain variable region CDRL conprising an
am no acid sequence selected fromthe group
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' an(camm@vsa@am vastpblarepios £IRRT eemprisiagren haingrasissequence selected

Coﬂ§in~°thé B fe %Qid I3 X0s239 3?04312@ 33634 ﬁ%i hd
5 & 6/ 12 8 PCT 12:006/ 3Q9606 C eavy
éﬁ)ﬁl f £ zéarll GPRBPTIENE gn ARG 4GbSoqEpRRe selected

Seﬂumﬁhegﬁﬁb%hﬁﬁtm dfcsEQ e NQY08p, TDB8] B, 140,9410£hnd3§Q I'D
t C

N a0t 0 withets iR TR L e Rt i S8 et
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Pf? £ora ‘é"f‘% CRIYMERSt i ng of SEQ I D NOs: 50, 51, 52,
53(a) 54aeax@5clﬁnﬂv£:ﬁblewhglbﬁ IODR héeomptisine SEQIPENOf us?l |) y
i nat i.on a) a
nell) 3 PeRat hayh B ek g, i PR REER b o
15(0) ambavmchaerawlabhabglonQﬂ)lbﬂotmnplmgmg)ﬂEQM\I(‘)oﬁw| sing
kon CDR3
cg% hpchaéﬁgrfa%@@o %p?‘% EF ain \%/ ariabl e
aln: esﬁeglgn @WISI%SEQ@ MO #3and
at ﬁ’trdhaﬁﬂ ‘ﬁmt%%lrg%lg vari abl e IE%A%W%%Q%R%@C%Q r|4:53| n
An"t%ﬁ(?rle%“)%cog‘bg‘aﬁ%B?IH%rﬂseBr eferred gon‘ol nati on ™ )
C o(nrp) ] theasy c}(aﬁ)) vaiabRa¥yiot CORI saiprisih£SEQIDANOCHRI

r Ih% %n‘apr ISl rﬁ%m%EBlf‘%zmn eang@@ ]gohgg’\/abl ©

c h(@I) A hvaryl Cdbirevaregleanglmwpmmgsmm RONED; 30
SE
(d@d&%h%hg‘fﬁa &Dﬁia‘g % %i'oﬁ@]]%}fn@% %)BE FRC ?Zi g SEQ
hhfélasmnawemegwnﬁDFa?n@pmm%m&SEQ NEh4d;rend
. va@ @nlgﬁt JheB VFia 61O TDR3SEdepriRhR $E) MOING 151, -
An tﬁn ne ﬁ ‘Esrred combinati on conprises: (a) a heavy
Olof A VS WateR PIAPES  conprising SEQ I D NO 17
( b(r) ahba@\@anfmnableaeglabmme@mlmbl QIDMNOsing SEQ
val l a
03%% Si Chgé(gﬁr%b%égg%&aﬁ{f?@rfﬁﬁﬁgﬁﬁ ]ﬁB g?’l abl e
r eg @hemmhamapuabbur@mSEQR?{rdmnsB& SEQ@)DaNO; 3ht

Ch(ﬂb 8 Ji4AH afap{ saﬁfrasw 880 SR gEégg&ga .
Sé@ Eg?\]@ ag?vanam‘?dﬁgig? \éﬁﬁ@mgﬁléi%QmN@go#p“ sing

C Q4 hglﬁs:haﬁla)anabla '\%Rin Gmrbo‘ﬁﬂfrisﬁ%l SEQEDIND: SR

a heavy chai n variabl e

sin
Anotfietgfrgfer 7% ST S8k | D NG 25
(a) a heavy chaln variable region CDR1 comprising SEQ ID NO: 18;

(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 25;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 32;
(d) alight chain variable region CDR1 comprising SEQ ID NO: 39;

(e) a light chain variable region CDR2 comprising SEQ ID NO: 46; and
() a light chain variable region CDR3 comprising SEQ ID NO: 53.

. Another preferred combination comprises:

(a) a heavy chain variable region CDR1 comprfsing SEQ ID NO: 19;
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(c) a heavy chain variable region CDR3 conprising SEQ
ID NO 32; (d) a light chain variable regi on CDRI
woamisrmmmsug SEQ ID NO 39; (e) a light chain vacrab1oe6/309606
on CDR2 conpri si ng@S}E&ID NO 46; and (f) a light
&m heayy ehsine variaplores Bz)ﬁ@mp@mng SEQJD NOses; 53.
An EHafl iol gavy
m’%ﬁ“ﬁf Ao vt @%@“ RSB0 IR 3 o
b5 i sPEinpAI0B  SOBRURRE B D NEP: chai n
va(d) abigﬁt ¢leagh 0aridblRZg AR S codpHiiay SBQND Nz)g A47( z‘liﬁg ao
ai. n. varia
f’ﬁlx&lg t chain nhiie @r{ﬁgﬁqng%ﬁ&aﬁ‘?népqséﬁngﬁbgg&%o g‘%prl si ng

Ano@E@ﬂefGrdecombma@em campriglst chai n vari abl e regi on CDR2

v el Al fealbA CIAR cokidyifl SR YD £0756
AnGY ﬁéneaw ey V@&b&mﬁioﬁﬁﬁ]&% ceopppsing SEQ IMhNOa 2Reavy

Chey) B héary cal ol RoNey. 20;
Dfu) &y ch\é{rﬁag{/eg‘réfglabl e%g@%n CI%ZEQQI‘?&H sfrﬁg SEQ

a_heav
lighte ain yariablewegion (IAR] KOs SEQ
CO(H) ailighh¢habib@rlabldYegiod SDRY d()m?rlélhg BEQC]IIIBNG veY dn@b| e

e EaS rﬁ&@&m&%ﬁé@é o K e

Anoianﬂpre(eh)edaombghtlonhamprlmrl abl e r.egi on corrprl si ng

?.‘Rgi‘? ciidy varfdR bn TR PG SATSE0MD 08 o1,
ribspwclsEyarpbhaesipe CD%yompmwﬁ&m NO« aBj abl e

@'Pae%aﬁp&ﬂ?fab&' € 0§E@Rﬁcd}@rls¥@g SEEQD Roh §9V3?’>5

gi on npri, sl
@5&111% ﬂla“bYﬂaﬂ %r&swggﬁk} e@ﬂ%ﬂ & éfng SEQ
I IIIeN@ththha{re\)arﬁblel 1¢ion TR DN corap QD NO: ¥RAd

VT AR Parietlashion SpREE ?%@fls%@aﬁ@ ABNGER. her
Othep p@f%rademtlhmle&b@ﬂﬂle m\@htld)lh er antvgenttitnding portions thereof, comprise:
angl?/ Q‘ﬁgéﬁgz: iR e k2B cORFASR an GRS éc‘f’c? sel%ﬁgﬁce%eleated from the

n varila egli on co

se@@éﬁé@%ﬁé@f@&‘? %hﬁqshb 2, 8r bup 6@@&%1, gad ng of SEQ ID
ﬁhﬁahaﬁ) veftiabf refioREmprisiAl dn @ﬁﬁn@aéldl Sfuefidt@eldcted from the

b
V‘é‘ér'gﬁ‘r S8 SEC DY DUl3 BondParh 1d bF “8EGS I D Nos: .
9, whidteinhe adtthody 3pevificallg,bise@DBiln t he anti body
Apr&@ﬁ&i édn‘ft%!lt{o béon%%lespl} 1. A preferred conbination

Vy chain variabl e region
ribsdvygheinevagisblegegion dompusien the anfinGSEEM IsBjuNAe ofISEQ ID NO:
anpl ) a light chain variable region conprising the
ngé’?o aci d sequence of SEQ ID NO 8. Another
lighiehebrariahie region spwPTisias the aning apidsequespapfiSEQ ID NO: 8.
Anotga%raﬂahed 6@1ﬁbfﬁﬁtl§@5@fl}bl‘$§e§}g the am no acid sequence of

l Eeavy chain variable region comprising the amino acid sequence of SEQ ID NO:
2; and
(b) alight chain variable region comprising the amino acid sequence of SEQ ID NO: 9.
Another preferred combination 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:
10.
Another preferred combination comprises:



2; and (b) a light chain variable region conprising
the am no acid sequence of SEQ ID NO 9. Another
wonefsaetws conbi nation conprises: (a) a heavy egaim006/309606
variable region conprising the anno acid sequence of
SE@) Rlben chaf) variabile(rogion cpmgrising itad aminarridiseeuanegpHREQ ID NO:
grpdf'] dqsing the am no acid sequence of SEQ | D NGO 10.
e referred conpi nati on, coppri ses
zo@é/aﬂzbﬁe@lrpwaﬁezmamwmneégpmww eAusnge of SEQ ID NO:
vagj.abl e region conprising the amno acid sequence of
EQID NGO 4. and (b).a |ight chain variable region
Anotgsﬁ.oﬂ&rle-egli‘e gCOF‘hHlaﬁﬁ?ﬁémﬁ%?a sequence of SEQ ID NO  11.
AnGd) ladreayyr efagr vatibleaegion abmprising it amime acidapquenbe af §EQ ID NO:
ch | var| abl e region conprising the amno acid
’uence of SEQID NGO 5; and (b) a light chain
Clq) adight elegn variablemseiosicemprivagahd amingaic ssaegnsa of SBR ID NO:
SE@I D NGO 12. Another preferred conbination
conprises: | heavy .chai n vari abl e region
@W,efegqeﬁg:om%glagﬁpﬁ@mgraea sequence of SEQ ID NO 6;
anch) (ab))eav":y tta@har bR rB%Mﬁ bbﬁlPh@ing €i§ Ahin6 Q6 seiange bNSEQ ID NO:
no aci d sequence of SEQ NO  13. Anot her
red conbi nation conprises: (a) a heavy chain
v a(h) allight clegp variabbeegionicomptismgahe moinacicid sequenea o€ SEQ ID NO:
SEQgID NG 7; and (b) a light chain variable region
comprising the am no aci d sequence of SEQ ID NO 14.
Anofhh’épr&medmméglabbnW@Plilment| on can be, for exanple,
g'z'alh%ﬁ?@l éhaﬁf"&drﬁgﬂa' r%?on fc@ﬁlpﬁé‘iﬁgﬂlleeammgfacﬁrbe(g&%e 8f SEQ ID NO:
i sot'ype. Alternalively, the antibodies
an ’l%’gdy fragments, such as Fab or Fab'2 fragnents,
or (B ianlighe cleie ariabld depodi compriting thewaitbiaolll Rbgdhce of SEQ ID NO:
EXI des an i mmunoconj ugate conpri sing an anti body of
i nvention, or antigen-binding portion thereof,
I i Mheanttbodms ok ﬁleaipvﬂmtibn cagbe tfor wnipleaﬁllhlangﬁmmibbdﬁes, dor example

of angi mddrq?Gh iis\régfﬂ > Otf@t@ﬁlaﬂ@lﬁ t!h@ \éﬁmdcﬁ& c%h%g gﬂt’ri@c%f;yq?a%n?ents, such as

Fab @rrﬁabg%ﬁagmmis,r@ Sﬂlﬁhqh@ﬁl %IIWJ?P@@%‘ _of t he i nventi on,
| i ThefvbRich eﬁﬁﬁﬂ@dldfeyﬂ?imrﬁﬁﬁ’écon hRtbnipANin ?Qn%ntlbody of the

f
inveriy ééi;ﬂiaeﬂ ﬁq@wrﬁgﬁﬁe@ﬁé}@s W @%@P § 8471, stch as a cytotoxin
or a eadivatiivd iBetope) dltid ihveition atsogabdvidesw bikpadifftgmpletile @Bmprising an
antib%ﬁ?,roer%fntiggnr-binding portion thereof, of the invention, linked to a second functional

moiety having a different binding specificity than said antibody, or antigen-binding portion
thereof.

Compositions comprising an antibody, or antigen-binding portion thereof, or
immunoconjugate or bispecific molecule of the invention, and a pharmaceutically acceptable
carrier, are also provided.

Nucleic acid molecules encoding the antibodies, or antigen-binding portions thereof, of
the invention are also encompassed by the invention, as well as expression vectors comprising
such nucleic acids and host cells comprising such expression vectors. _ Moreover, the invention
provides a transgenic mouse comprising human immunoglobulin heavy and light chain
transgenes, wherein the mouse expresses an antibody of the invention, as well as hybridomas
prepared from such a mouse, wherein the hybridoma produces the antibody of the invention.

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
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I mmunoconj ugate or bispecific nolecule of the
i nvention, and a pharnaceutically acceptable carrier,
waneaocaksies pr ovi ded. Nucl ei ¢ aci d nol ecul es encedTaBR0VEIBII606
anti bodi es, or antigen-binding portions thereof, of
portionitheren§y efthednvention aichathattho IpEYBRESPYnSe i thersubjett iomodulated.

prefeawfa{é an?%g&%@fﬁé%} Htlé!&&{h%éescé%fﬂi?&lhéb BPincRUES Y Gh Gl

s conprising such expression
13%”0%%@- shessubjeckbr eover, the invention provides a

t 1 BG AR {Hef adPobIS theGAVENLLS !pflﬁ/ldvd rz!&ﬂethmfbﬂﬁﬁibﬁ’cmﬁ $rowie@MYimor cells

ina s@l;éﬁqte%cg%tglsgyga 1%1%%35 g(P gtss“lg E?ﬂapgﬁlca]isg fj{gque &glount of an anti-
PD-1 hydibsddyp Unmtlgpn-énmhﬁgipcﬁrtlomhﬁmlﬁ aTheoagihodisk ©f dierintdngion are

prefexqgc? Folr (Elg{rﬁl tRE ﬁl%lﬂ?o altth? ha&hé ¥pi8fy ol QQ/ &l ll??g‘?ﬁ%g glsgc?ad (orin

er as IFnventi on provi es a
combmtign atithrag aenn-l?lhﬁmmebo@sqfdhs wmventien)s uBpeetampderprchinere,

r t
e BB By R &R o 1R R s o amor

grOWﬁS‘ortl on thereof, of the invention such that the inmmune

r eﬁP@ﬂﬁrﬂief ﬁkp@&etl&libiz@?lbn pﬁ)vlfﬁéd 4l ratBEd of éAMe ha li&'lﬁ!ctlduﬁ Qisease in
nvent i on, enha

o subi3F PRRERSE AT o aUpeoLBFD b LU BEve affpugt of an ani-
PD-1 famtithdalyy oa&ngeh-blrtdmg portiemthiecsof pr Bhe alebodiesef tiednwdntion are

prefellr&pfop lutsé ﬂlgthg é;% a?tfhoﬁwber ki 1§% \ zﬂ*{u%o&@? b4t%e used instead (orin

combtmaﬁlap@thtan@@llfRDdfmb@dy/@f thmnntlcur) aHomexamplgB-chimeric,
humaf2bd BPRNly HimaAHnti G511 HinABddY%aR Petisdint tRE hitPlod Jeating an

anti bodi és of the invention are preferred for use |
infectiqys dis€a¥¥od al t hough ot her anti-PD-1 antibodi es can be

us sl firstesatle (Bentich providbs 2 alethed dﬂehhlarﬁl:ﬁlgadﬂ mnﬁlﬂrelresponse to an

R T L, Vﬁawﬁ Higetp Yo SR, Gisbptieft 56 an anei-

PD-1 as@zbdynot digigerbirsiingportiomitierdofmgch thaban inynond fespdmse & the antigen
in the sté]%?ﬁg ofiRRCEd.: T eanlt YE B! f&re%&'ngfes a ?urH&I Jh‘&ge& fa viral antigen, a

an | nf ec d I seas
bacte@@im}gﬁg@n PRSI ﬁ'p@(ar prghagsna $he F@d:{od@s of the invention are preferred

for usk hﬁfﬂﬁﬁﬁé’chb& Qlkﬁdﬁ RtiRe Ehﬁ’ PDagﬁgfol{O{igs cafl bg?gééi 1nﬁg%id](or in

i.gen- b

combgﬁ%l%w%@él aaflalil?ﬁé ankh faﬂe W@nqurﬁf eFprerample, @r§glmwc

humatﬂrzed aﬁﬁﬂigdluaiahra@ﬁq*Dmahﬁbo@MathE}séd Athé betdicdsofeaRadig an
ination with an anti-PD-1

immulfR Fespls G0 e iB e BB " s examnl o & hi neric.
hubminreudtiar al§aipioyidasi rmthodm far-niRikirig ‘éﬂ&t«)thbg@twraann banti-PD-1

antlbd‘sﬁ&dqakéh 6ﬁ‘ﬁ1er§§&|{éﬁgesq;f thd 5 PHY eﬂﬁbgﬂféﬁ g?&vﬁﬁdshggéli €3PSt example,

the ingeipadrogdesp mﬁﬂmg éérrr\ég&mg@nta@tlﬂ lantibeshcamprising:

: hgll) Z gjtrc;mafﬁgp{l) 8 hébﬁry%ﬂ&ﬁhﬂﬂgﬁ%llﬁé i ﬁ ghtitog §étpjeﬁ@é ¢omprising a
CDR&rFFﬂ‘geé‘ﬁe ah i %?Be i?gréf‘;% SRR EAnsising Hpéﬁémoﬁ nreh® 17, 18, 19,
20 aﬁcﬁ@p and/er h@Dms@aém?ehat id seldcltal o] Jtﬂ&cgroup ctexyiﬂmmg@ﬁ SEQ ID NOs:

or e a nmor, angl.gen a
2, 23 P i 28 S B3 Bafone el P iR the vy
consatipapH8igAID Whe: 26h 80obld 3333984 tahd 3 §;rore(ii) 4 tightanhein variable region
antlbgﬁf E&gl%ﬁge cd‘nﬂfrbsﬂ%ea CﬂRtl @@ce)d@ﬁt:@ﬂ%t ﬁlsgfé%g tf'ro‘illji thee group consisting of

SEQJBMPmaG, 874 8. 8A, 405 44404 4@Bni/oaﬁtqmyemnqeﬁéat is selected from the
group BYRIK:n@HF SHEPID RIS &4, 45 ofal MBr48Cnd @UﬁfﬁﬂblzaeQDRB sequence that

s el o e o TG o e ), Shinse

in a subject. The invention al so provides nethods for
maki ng "second generation” agti-PD—l



anti bodi es based on the sequences of the anti-PD1
anti bodi es provided herein. For exanple, the
wonvenkiwes provides a nmethod for preparing an aaTiJPIs/109606
anti body conprising: (a) providing: (i) a heavy chain
v afh) abitrng & deashomnarmino dpidyesidemwishinarrastsinegasiableedion antibody

sequ%r%% SR ﬁ&g&% Heﬁgs%iegféd%ﬁ BRI RS I 9 valéb@yﬁeﬁgi/ﬂ eﬂﬁb&fly

7, 18, 19, 20 and 21
sequetrgrAnd sl Jeghe shaip yerighje segien-antiody spauerce, th ggge at least one altered

antlb@gg,\gé@teh@gaﬁﬁ SEQ I D NOs: 22, 23, 24, 25, 26, 27 and
and/ or .a (E%R? %%E %that IS sel ected fromthe
or ) BTy MR isreddeipody Tedicnoads 3 pioin: | 0 35 34
anOttb featurey arid) acﬁrahﬂagdsst ofthainstantainietion mﬁgjempparent from the
follo§ifd RO BUIFRRE o 59 ”ge{lh LOGLR %lgﬁgﬂ%@ jo lidiging.  The

fromi onsi s i'ng
~ cont@its of34] ref@ences) Gen:Baah@ntt@s Mmd@uﬁmdwmemﬂwaﬂnmS cited

throdﬁ%loﬁﬁhﬁ%?éﬁcaftlﬁﬁ d 8 i%sgfggg&ig&ﬁ?ggl}eféﬁg bPferdleftd D NOs:

or a CDR3 sequence
that is selected fromthe group consisting of SEQ ID

N@ JE)O 513032 ﬁl?lefﬁésctr iof ¥ tPODrHw 2006/ 121168
erin m no aC
el AR e putiRbid s (SR B NS Aod Fiilgn gt Sequence

(SEQHQ INOnCl9 of Hei héas;eqhmm oaridbis rgionaifelsd EIDE hanad henbdeand antibody.

o ERIISEE ISR 1SR 08 RO AR 5 1 9 et

are debingatedomnd the VeDeedld Jegermbugiderivetiomsrre indagatied, )
expfgﬁl%slﬁ‘ ﬂl%ech@hﬁﬁé Qie%@iﬁéﬂ@ggSE(?ﬁlg | nstégsma alfiR ﬁﬁ({]sequence

O her es and vant Nt 1 nvention
(SEQp NQ) Sﬂﬁr light Ch%wrﬂafbée regtﬂm ik b7 1o hampp gronoclonal antibody.

The qur(sm Nan G6)°-‘>(?1]5!K71 ESEQMD NO:439 uhdicmm CHP N WY regions

ont.en al | fer ces GenBank
are Efipsateliand 6 v a*%eﬁoﬁﬁwﬁ offStie BRECRS I+ oat i ons
ci Figdre 24 slmygi’thel hutlbotidessppidnca{ SEQ IBﬂ‘ﬁ)eS@raad ahyno acid sequence

(SEQ fI9 %@’%&%ﬁﬁ% et Yad B Dr R 1154 plSE T HOBBMSHal%ubody

nuc

The CBRMD (SEQN@ NE7)L6h kPR Ho INO:$80 MG@M@E@ ]]DNQD3 0) regions
. are d@inéﬁtedt 48 tﬁ@?“a)ﬁd Q@i’rﬁhﬂé‘dér@ml@nsreﬁ?g itﬁl‘ﬁ:a%cd the 1708

| | D 15
umn(ﬁ% o ;5%%@%@9@36 E%HPS ) 29§ 'ngérgg asik sequence
(SEQU Ni®!9) e ﬁtee@haelehlﬁ heridble @gwﬁd)flhegmxrhum@n drRmbylahdlAAtibody.

mhe 5y COER R L5 N0 L5 L 50 Y eins

are dsbmetatedtdmd the Yhindd @rmlm/eaderarlatlmsreeg imivatdd. t he 17D8

crp e O 03k 6t%§%@5§§@§sg§§§§<§g@>§g I —

(SEQH2 N§&|3) 9k thedgawnehaimvanablayggivngé the 4k hepaan v@np@ln@al antlbody
The @DRI'(BEQK% RO 15} QUSIe2 ARG WD g a&!’@iﬁ&tQSS@g A% fiee If’;Q?reglons

aci.d sequence

are d%sm edmé thﬁe‘?{\ﬂydﬁrgarlﬁfﬂ %&r%(stl@israé@}néwaeqd t he 203 human
: mﬂgﬁf&ﬂmkhmtth@ﬁﬁbleotld'éh et (SEED IND:NB) add hmirddldR2d sequence

o RIS 4O T ek A2 Pyl S

The CPRiIL(SEQID NDg a8 CIRZ (REB IID INO: 3¢ hedb CDRS (SEQUENDE: 52) regions
are dé&%ﬁag%e!dqh Nﬁl e ¥Bhd Q%erﬂﬁﬂ@&ri@ 1911@1‘?9&9%%# (SEQ 1D NO

ght chaln varil a t he 2D3 hunan

noﬁl@med}fashmthb @@gleotldpweq@m(s(%%@) NG N ag¢ pmirgpRd sequence
(SEQ BXRO:2 N@theéhgivﬁ&;h&%b(é% Sloh (3 b s@lﬁuxﬁﬁgm@ﬁécloﬂ 8ntibody.

he € A8ROGD RO 18] EokS G 19 Rd! 25! e EDRSYSEY T RO 32) regions

are delineated and the V and J germline derivations are indicated.
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Fi gure 3A shows the nucl eotide sequence (SEQ I D NO
59) and amino acid sequence (SEQID NO 3) of the
waeeansy12ciwai n vari abl e regi on of the 4HL human PCT/JP2006/309606
nonocl onal anti body The CIF&.§£?EQ ID NO 17), CDR2
( SEigurehghovathe amdemseqm@ (SEQI M) 67 @gd améno anidsequence

SE(ﬁﬁb 'N@altl? dr ﬁl@qlghf‘ﬁla}ﬁ ALk &%ﬁ)ﬂ‘o‘f g hMﬁﬁﬂ ﬁeﬁoﬁ&’?al antibody.

| hdl C ur e |et| e UenC
The ¢ BRa FEAND Mook cPha(SH 1 N s a6 £ok RES ToRGs3) regions
are dé@ﬁea&fd dndehd Vgt J Cghﬁhlﬁhe\/dﬂﬁvaﬁd)@ 4ré ﬁid@dht&lf t he 4H1

I TN R —

(SEQuH2 N{&I5) nﬁdtedreaajnchahrheaﬂabbam,g@ngﬁ thed 4 AEL hiﬂnan/mbn«ixn-snal antibody.

rhe CER1 GRS S8, 1510456, (RN L5 HELREL (0 HERHEDSS rgins
are dglinegtediand the¥\apd digsrmlinedariypliensrasgindicatdd. t he 5C4 human
eoﬂﬂkhcﬁﬁtthpﬁ&’éieoudy% L@QEQ S(]ﬁ%g)ll\@) N@P an® hmidd A2rd sequence

egi ons

Opy
(SEijﬁPE é@g(a)f%bﬁ?ghh@am Asgbly rgglpmqf the el Warbmgn%l@{al antibody.

The CDRiI1(SEQAD KO: U0, LII6! GSEQEB N7 RRD COHRBOSEQPID Ny Bu§ regions
I eotide uence nlé(gfa NO 67) and

are dglmeﬁge aa&dégesg él{éggrr?lg]:e %NS af e light chain
v aFigatsl GA Bh!gvsdhe nﬁcledteieﬁ%ehlUﬂfﬁEQ(ﬂD(Nﬂ) 0623 land amiroomtyd sequence

T 4
SEIBa Rl PR e BB TR W g i
The GRR1 (S Qezg)a MANO: i Y pehCOR3 (SEQUIRNEN 34) regions
are délli‘rie\éfedtdﬁé twvlaaetﬁgeﬁnlﬁ%e%% %E&lddieam 61) and

no a enc of the heavy chajn
g 3@ Jhe e ?%@e&mn% ha 1&hand Aoy sequence
(SEQI'IEI\@FKB) 65kt dalin V:jableGREN (OSE@ 103 MNehar?@pnéddéhal antlbody

mhe GEFF (BB Rol S, ) (RN 5L DA GP NGRS rins

are dslhmdtamé the ¥ laed U igdemlseglesiveor(sSEQndRaNd. 68) and

IR N AR R et il s

(SEQH NeY II{\SEQ blemyegion of the 5FG[$FEZH3(HSE®Q®H&UH’Ub0dY
The GERI QSE QI N®28yRsd CBHRS (GeQ W@S) regions
are d%e eg ng d? rm L ne derl vati ons, are i ndicate

nsated %8 ¥ ad e degiv pigns auqindifated( SEQ 1 D NO

62 1gaxred7Ba$ho|m the et @eige sepencd (SEQ IMDNE 70§)1nd)£mhh€amd sequence

I p e
The CBRO(FBEQND, NQ7¥2)a ﬁf@mq BENO: BONand GEmr(SEQdEDSNOatS 6) regions

are dsh dea{ea%s@h@v%atn%gr\éllaﬁddeﬁvgﬁadyawﬁdft%{é vat ' ons are

cat ed nucl eot | uence
[§ sows 689 alignmenholige aming acidspaperce O(f qapy K@in variable

regloﬁ%r wbstim JAFIN5Cahad T8 axitidhe Buf@ CDﬁle@ﬁnli}{e Vis- 3@%1110 acid
éo | antibody. The (SEQ ID NO 41),
seques%?%@‘é%‘iﬁ ﬂg 48) and CDR3 (SEQ ID NO 55) regions
arkigotel9 sheats el #iptintehtof\thanthinb @it sdquaceds ItH(ljella?ght @hgin variable
7 eotl e. .seque
o/ 48 B ARV E e ST it

NO: 73). of the heavy chain variable region of the 5F4 human

ETréFi eQ@aslho@'E‘Eﬂebaq’i%)iment-r&%h%o(a@'@e %Pgof alje)l h{:aﬁ%n variable

regiop Of FH #nd éf‘érwﬂt the hymap eeunlgerw L& WH@M%%QQB%%SEQ ID NO:

73). i ndi cated. Figure 7B shows the nucl eotide sequence
(SEQ1D NGO 70) and ami no acid sequence
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(SEQ ID NO 14) of the light chain variable region of

t he 5F4 human nonocl onal anti body. The CDR1L (SEQ ID
woln0642)168 COR2 (SEQ I D NO 49) and CDR3 ( SEQ | BCRDP2066309606

regions are delineated and the V and J germine

deFigize 1 bshovesrthe nhghinent efithepining acid seqwenee offithe heavy chain variable

t
e oV B el RRVEIED Shipb AR Idhec (FQ D NO

72)-wi th the human germiine VH 3-33 anino acid sequence
( SE@ufeDlZ\@.ost]the afig it oPthegiso 4die séue8t®ithe GEhtt dAGin variable

reai R OV Ichod HARTBRS iima i e ERS i GibebencsdseR 0 MO

74).L6 anmino acid sequence (SEQID NO . 73). Figure 10

S h?i@r&sﬁ%&‘hiﬁ gﬁ'@\g ttheolfesﬁlﬁ(:t‘)f ﬁm%étgy %&%@%ﬁ t(%n}oﬁg:?atmg that
the hmmrm@mclﬁnah@twd@s SGftiand 48, direstegiagainst BEQ PID-1\binds the cell

surfa%@ bf CHO V¥R s2PR6 et Wiith iﬁﬁ:ﬁén]g?@ 991@14113’ 9@696 Fi glfl]ﬂaulrﬁ} élh]ows to the

shows nment_. of am no acid sequénce 0

flowfipet mq%lp}iwgpﬂabf@urw%ﬁhoms thoilow cytpmelryplas for 4HHe Thin line

reprédeiits thegfidihy TgCHﬂ) 6elBnd %l@lllﬁ&ﬂeﬁreﬁﬁﬂyﬁfé@mﬁﬁé‘:@ CMD 1 cells.
re

< it B i snnt e ORurin BT b pimah B bilons! SRkddies 1708
2D3 p4idl1, 54, and HA1 helltwted rggestiiuime P¥1) Hibd almclﬁx:aﬂg ita PD-1, and not to
74 Fi gures 13A-13B show t he
Othelsﬁl%ﬁ%%%fgl%@) 4}Qoxfnst r g/ expgr i ments denonstrating
t hEigurasHé Anltfa ﬁhcrm thecesnialof 8awidytainelsy Smsrimedts4lemonstrating that

the Ifﬂxh{aﬁ%&%cﬁﬁlﬂl aﬁﬁibobiéEfﬂHI %Qa $c4 bdlﬂééﬁedt dé‘ﬁuﬁﬁldmar?}’!lbflaﬁﬁlds to PD-1
I'l-1ength human PD-

on the; C@ﬁngfi%eA Fisphe 156 Shas oy bmﬂ@&tef?% Rumpanot-celly Fegiire 15B

shov&l tgelbﬁadﬁigﬁo&bmdgb@s inbaleyCEtellet Fgupt 05Cishewditis bintigto CHO
r esent s{,]é bi nding to CHO cells and solid

tranﬁﬁfcﬁed 7 lﬁgégrgf‘ﬁl%g € 'binding to CHO hPD-1 cells. Figure
14Fgnoasd 64~ Y@ phowd dreongiits af exygrinteats ddmmﬂstmtmg that human

monga&?ﬁ tag@l%d@b ?ﬁﬂhﬁﬁar}%g_gl pro%]% T-¢kf 8ro?| ! a (I{fﬁ%?nma

direc spe
secrgbon(and Jad welteﬂ@@ in preed ﬁ@ﬂb@qyée @ﬁctfweaswzs Rigure|19A is a bar graph

shovﬁhgl séRenttaRmlRpe SRANTIRE pE&lFetatisn; qfiglfr'e QBB%’E‘B %r'éfih showing

er nts de strati n tha nonqcl onal
concEPR b Renesh [TXghbesh SolFy i Fiira ot s b omite
concbntmiﬁ)ntdapafdeiht 116D stdieticre | I surf ace F| gure 15A shows
vat ur e 15B
e Pt g7Rs P2 ST Bk PR ARt ierbl AP imets e 0 Hfuting that
humahmagod bl Ianmbdngs agam@l-l@metnrHPréfbémks:&ie beidlug @méésamd #D-L2 to
CHdD Périlsfec’t:écﬂééﬂ?%x $A51 slhow K Elsd ffs &%?B hlﬂﬁi@i%ﬁ of binding
noc anti B

enonstrat i ng

of Plaéah, Higure, L AR i mtamh glacamg énhibition pf bmélngquf rPé?cL%n
| P A T @sho%RGhE s @B GIRbW bytemeee é)@ﬁérfﬁ'ibn'tﬁde@ndﬁsﬁ%%qthat human

hocyte.reacti on as ure I6A bar grap
mong i RE RSt I?Wrﬁlg%érf@erﬁ% prergaie 1 -glAnoptasHy | on:
Fi Biguee I%68homs the bgultgofamperihents d@nomfaﬁﬂgl tHa@tuitbRD-1 HuMabs have

a co&%ﬁt?#go%h&e%gf({%nggi’ggg 8% iﬁﬁ%&igﬁ'{é CF CI gﬁ §¥ %%E/Ig gg%]rb@[lvoplOSfthe

donors when PBMCs were stimulated with a CMV lysate and anti-PD-1.
Figure 20 shows the results of tumor growth experiments in a mouse model system

demonstrating that treatment in vivo of mouse tumors with anti-PD-1 antibodies inhibits the

growth of tumors. ‘

. Figures 21A to 21D show the tumor volume over time in individual mice that were
implanted with MC38 colon tumor cells (PD-L17) and on the same day treated with one of the
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Figures 17A-17B show the results of flow cytonetry
experinments denonstrating that hunman nonocl onal
wanbichedices agai nst human PD-1 bl ock the bi ndi RgTOP2006/309606
PD-L1 and PD-L2 to CHO transfected cells expressing
follomingithermpigsir(@) DTouse $2G (epnioh, Ehanirgll At antibody, (69 anti-PD-1

an’ub@ﬂf1 dind QD) Qhti- E@L’A aﬁhﬂ&f na7a§t11FD A3 GHBREY, SN hZe ﬁecewed

|on of i ng o ur 8 shows t
subsagug 1Ry Fﬁaéweet;toarééw ¥ % : %?é??ﬁ tohseral Hgand tumor
voluﬁlb&&asimwmaredrmzepsd) @a@l antibodi es agai nst human PD-1

" Rt PR, e i e SRl e i ot iR FetRe s

HuRighse 23ashews thecmpdian tumdri volumie pfthd erite gfovecin Fogurd BIN

%%E%%&g?@ ﬁ%vﬁﬁ%ﬁn% [qlﬁ%%e] 1h\f1?<%1vﬂﬁglgrﬁﬁze that were

implaied withMC3§-tejon tumer e (RD4LHe) mwésmletvzpeléflat@mtﬁwe@w@h\me of the
follo I'Igféts S(A) SusBPeS ‘Ecdﬁ@t@ﬁl (BY2tOTL ANRADLEAL(C) Ynti- PD 1

Vi v use tunor, th_anti - PD-
antlbaﬁr |4§18<ﬂ)2§mi Gﬁ%@nﬂ y @T&m@% 1 antibedys T#aedumegvczi&me on the
first 4y &Hfbaﬁh@ﬁﬂﬁa@ abbmtrmrs @l UMEheOnRE rédemldlsﬁbsieqdmﬂadﬁlﬁdy
m ce a M CcOol on unor ce S
treatffeis op B 1 E Gt 10TB ERired i BB d4 0 O b or the

1 ZFMeZIMJbM 168 e ROTIMbP OB e3TFIBO Micef shbivaun Fggure 24.

f Lt mﬁéshg@lhé‘i@ﬂ&iﬁﬁ%& ?ﬂﬁé gi*tiae n{lgé ?%W 1n(ﬁé@?%i 4

anFllgb / AW dlie epTumas yol Wef e inringevided anige that were
imp I%%%HM& @&Slbﬂ? ﬁﬁﬂoﬂéeﬁ@(I’EJltls) @y d?%%d $henGrédfdll ddR8 0, 3, 6 and

10 p?ﬁg%%{v%rl@ao %%ﬂﬁagy% %X@ipﬁlﬁr ) Dith e b N fo lowing theraples: (4)
moudedigBas a0fontrbE(201eEks, W(B)MELRDM enflBody (I-Togng/Eg)2331d mouse IgG

0 REPE B AR $e00E Bl i B B (o)

(C1o¥12 (D) amte-CTH.A- dnubco;ﬂyadndmmd’ﬂ-ﬂ antibedye(10inmgrk @ eackl (GioPh), (E)

ant1—MEﬁA84 gﬁ b%'aﬁtaﬂﬁrgﬁtl- ﬁn&@a;y[( l%,r}-‘gaﬁﬂ? gjz‘ﬁgf lén g)ecﬁm-CTLA -4
R

antllwén ged g EPPch#tibedy | (1 oy eerrac )cfﬂ_ MO %@@@s of(ngpe were treated
with 38dH arﬁ@o&y se@a&ﬁtmm f@lmvs( &) @ﬁLCTQ’ALAaﬂutaﬂtyl h)@ ¢he/ia) day 0),

ani-EAL b oy (Lo 065 3 AP M 310 Pl i, and ani-PD-
1 anﬁhdds@]@ﬁfgt’kgaﬂiy IXOJ)(XYJ oG161€16P1H)$ ﬁﬁ(S(I@)mlﬂiaMS 13ant1606ﬁdl(ﬂlﬁgﬁkg day 0),

anti-PERCRAAy (1D ERTPAS, 5 andCL A% R To blid @A), and
anti- Q@Léhﬂ)mﬂtoldg (hedighvg, tayrbd) (10 imgfig, dhy tlﬂ)e(BnIh@Cls‘Emm in
%ﬁfe 284s %Far?tﬁnﬁﬂ QR tﬁ@ﬁﬁbet ﬂiHR/B él‘{ @ %ﬁﬁ? vgr

@leqn %P:ﬁrglplw\é léhlq @equ?v%ﬁm“?é efh'y naemsltorq@wntﬂlgap ad-
8”F @Bans 30A 18308 sRewW the}ﬂsﬁnfé@ sbtuhﬁmvaﬁ?@tb 1) Ihfdﬁ\ﬁéual mice that were
. es a e ne .0 e (0]
implgiies s S /R 4 oxocs ooyt L1 utimns Ay mfegab Wibge of the
follo(leﬁ} g theitapicBP[FA) PBS (vehidle c(oilﬁro aowse feGiasi®od g Cont{al 010 mg/kg)
(© ), ARl 8 b SR O AT

antibady (b2 dye/leg)darar({) aﬂDPD hnntttindsiy(1Q mg/kgj/an@ apia€HJLA-4 antibody (0 2
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in E@ﬁml%b@w Wawaw@ umoqu Iaﬁlequs ’9Vqrf1 rdgyskg each) ( 01 Pl)
T\Ap1 f&}ﬂpﬁloafs the ?@aﬂ\@hﬁ)rtvbﬁlﬁieeﬁ‘thé/\!nidé shaei iR Fidubogly
e nt &s e mgélan ?Bmor(vaun?en E)’fL theC::InLicAé s o%vqlt 1Inki;ogl}lre &&0
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anti-CTLA-4 anti body (10 ngy/ kg, day 3), anti-PD1
anti body (10 ng/kg, day 6), and anti-PD 1 anti body

w0 2Mengiiley, day 10) (CloCloPloPlo); and (H) anPCTBE2026/309606
anti body (10 ng/ kg, day 0) anti-PD-1 anti body (10
nifsres A3k t8 337 shot th@fmmormo&nne pertytingel i individyal nizog thyt, were

1mp1a%?§bkwﬁﬂgmﬁﬁ.)ﬁr gs%ﬁfsf]a_g%ﬁ% 1“5%138?%%&{1% éa?;@ 7,10, 13 and 17
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(025585 b (B B PETE iaSD S5 RE) LD PREC TS Moy PP mgc)
® alhti‘fBDaDtaﬂtd)d&yt(Bl n§pkd)NG) dnkicPI1catibodye(10sng/RE), IH) anthRD-1 antibody

(10 11}32125) ﬁ élg? t(.?f AL£8 1?8@‘{#& # 191%&(’%? f(QI %BE—PIqu (Jm?%ép 10§1g/kg) and
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antlb&c#? d@cff%%?gl ('?rlﬁ Iﬁ:ﬁﬁdé )y%ﬁ éh ﬂl? i oﬂr? aﬁ%%is a‘t{oﬁl 110 mn?’.

arﬁlg@r@c% ow's thy/ Repn HAQT aﬁlﬂme@f ml%rﬁbpwwy l(g@rez
35@116@1&%5&5@% VOURSESUAS tm@enguokx@lqM Flgure 33.

5@3%%29%8 S340B how e VGRS YT FTedR Tl ice that vere

1mplai1‘ﬂ$tﬁw1tEIS@uVI§ fiblosatvone OEHS(BMH "t andahenvivéatedorflays 6, 13, 16 and 19

post- Fﬁﬁ%?ta &%r\rl\'{}ﬁéiesocg b?# In ]riﬁiaéneple 1'&8}%&3 oﬁ%o?&%‘@’g]ﬁ%\pﬁ‘ﬁg ﬁe‘ij%& (A) mouse
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antlbwgt i ?)E %BIuHerB?l thg fitAdhy bPIH@e{tmghtC\% d aﬁ)%ht 250 mm’.

nte rosarcorra cel ?

ankdigy ahpéfatﬂaedn@w tyEps volumeepf thesmygeshayn i Flgure
pqsiguﬂerﬂsl shbtvetheomedias uﬁlﬁﬁ%hb@edome Eﬁadmioevnhﬁ)ﬁl irk tas

c ot 39 s hroea gttt pacey Mo ki Yo%?#affﬁf%% from the
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subcyt@)eamslyi wiHDRENAH: renaladena@reingmag pells(BP —hh |‘i@hﬂ and shesky
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ant] -PD-1 ant

nd
days Qn$ .6q o qstamplae@ayn mth@nﬁ@ ﬁl@ 0 lawalg(tgsra@ﬁﬁ i(Apmopse 1gG
(anti éﬁd%ﬁtiﬁl 08 niElk KB Pdhti-RIm i an%bdy @10 rﬁg}'kgﬁ QG)/ar(tQCTLAA antibody

(10 b it (S HRE MbHEP IVt B L Sy RETERL

antibedy (Itemp/fkg).h €Tl tomos olwmeian the st daBaf tredtinguineasdbout 115 mm’.

S hﬁ’gﬁ tzglash'g@g 'bﬁ{hugé"é%ko%%gﬂgéq%hﬁd%g? ﬁ}&?la%] %S# PD-1 (mPD-1) is
bloclwdéw antirmPDrl antdmdy dbialin gidese depgndans mannernpThg tbétslnw isdetected
by mgﬁuhhl% fﬂu@fé%é&fc@ %FPI"F@-Mb%le(i %@nké'y :int?fh@ Ié(‘? %9 E‘L‘I SAt €¢hOBreater the

, ntat7on
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rpyol f ] . ' [ : :
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(1973) J Nat'1. Cancer Res. 50:1013-1025) (day -12)

and then treated intraperitoneally on days 0, 3, 6
wanwed2pwst - i npl antati on with one of the foll oRCTYGP2006/309606

t her api es: (A) nouse 1gG (anti body control, 20
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910 GHbHcTaRE i loge h‘QFaé}Sﬁ‘ osp et ¢ Q}efﬁpeﬁﬁlwmpound (e.g.,
an araibbdy)i that'is fowerainan th&Susual bblcyﬂy‘,al ddse R)Stlte(thﬂﬁpafﬂiblcbﬁ@&iund when

s 8 Q0o B et e B o BB PR Bv S BSCRE Br wded)  For
examgplg, arsgbﬁlelapcutg)edvse BIoGaLAr4 atititioglt ind singletdpse of thd |an@3adqrat less
than Y§Hu¥ 3 a%kgtsze h@ﬁﬁd&p@ase orfaaﬁmm 4 aﬁfﬁé mpl e, "high

aff|n| b|n I sotype rs to an

ant qjlbsg)p f thealt %ge KE6 ‘ori%shou}q tgp(uqd@gsgoodﬁg pgean either one, both, or
any dobfbiresial |tNeré&=cﬁ' thé AlferhAfes. eNﬁ!i‘seH‘hél%nP RS fﬁlﬁlé‘ﬁ}hbé aHicl8s

qpy” The "treat ment"” hérapy" refers to
on” Shonio, P e oFgos b 10 St drorey PhanvifEciie prsemeteisd component
c uAeuseddrtein,dlabemi’ at éconli;&islr%\/&iserlahﬂﬁ bf” mhedrewlithin an acceptable error

rangeaﬂ)? ki Sﬂa?ﬁ&rtléﬁj viR[eD a\é%’ete%nn%zi fbﬁe'ﬁ% 8?1 8: rpag% tSllilg o f}%? a%?’ Wécmwﬂl
depemi mdi@lﬁaqn have ﬂwn\@éte ipineasured eydgteronssd, ¢ enthieilizuitations of the

measi<AfAE E‘}s?é‘ﬁ ' F‘<51" &hfdp “@ooq{”stﬁa%&n?ﬂ&ﬁ%E%@ﬁt‘fﬂl@eofa i mban within

or I nhi'bit further dével

opne
1 or mgyedhen bstandard devigtiomeperithe pragticerin dhe arh |/§Jt@‘n@tmem, ‘abaut” or

conﬁﬁ@lﬂg lesseftlallyREiR &k enei ﬁﬁ*ﬁnge(dﬁﬁb t@20UsS e ‘Fuﬂﬁélﬁio@e lpartRQdarly with
rabl.e and general | nt ended, ev

- respe gt Ep ey S Eis T prserst NS LS SOHOFHEIP b deigtmagnitude or
up tof5-fodd oy valsg mpWhien particaias eddses arapeiiedtie thevdpplicdtida aus €laims,
of a nedical treatnent. For 2%xarrpl e, an adverse event
may be




associ ated with activation of the inmune system or
expansi on of immune systemcells (e.g., T cells) in
woespansest o a treatnment. A nedical treatnent Ray/JP20€309606
one or nore associ ated AEs and each AE may have the
unlessrigerpiisediateds thamedningpf ‘@bowtd we( tanyprisiug esseniiadly o8’ should be

assuﬂi@& BoBS waBmA a%cep%ble @ﬁbﬁah@&fo@@l’[a@ beGicEMERiIge. MEANS A
%t rrenﬁ)sqqﬁ%ﬁne t hat decreases the incidence and/ or

desey 10, 3RY FRACENTRON Taugse PRk 1RASS, FRilq eagger integer

rangéllsdbfbfa eindétstobd eaineRidb thegilieof aﬁ\ffr integs Wiehie the, rec1ted range and, when
ers, to tion

I f t dj
T TN TR e P L —
otheﬁvlse mﬂla:amde hyperproliferative diseases or disorders

ke heﬁ'ah'tﬂg@}fna%ﬁj%@ts %&1|§a%s ny hERAP Qﬁ%ﬁﬁhn}%ﬁ%ﬁ%al The

on cancer ry cance

temdn@@am anEmg" includes el yertehraish,«. g b@nmgnlwgewop’rm@nmals such as
nonlﬂﬁﬁh%n%&sﬁlf%b Cdng,P@a'i:st heRBY ):owé\éhlh'ﬁ@ng 18bins, reptlles etc.

neans a dose of a _therapéutic

t hera gse!
ExceQBH’B géﬁateﬂns abatisat | ¥o aWeqt ate ysed jnicrehanggably  he

usual OVafIWH Bpbctsiopibe divehtion ileeleapidel irtiieMePotaitin e following
Subs%q%m stered alone for the treatnment of a
GL1

yperproliferative disease (e.g., cancer). For

__MMQSUN her apeuti c dose of CTLA-4 anti body i s” a
Eé Entﬁ!)%ﬁf%s of hl{eriﬁ%eglv%h g%géeﬁa&?:térﬁéé b}é}f{iﬁ@lﬁlﬁpﬁ#ﬁ%&gl features or

propgr%é féle émlhcmesm ter peample theangibodies bind sppeificallyiie BE-1 (e.g., bind
to hLﬂfﬁh@i@D—tl QRd may dif@s%&e@dttvﬁﬁf PIONSfroR SkHee sﬁé’mesatﬁﬁéh as cynomolgus

a t her e ater atives. As
monk@f o Brekir iy, AcferbdY o e Srentich biads b PD-Tayich Biehffinip for
exampheiwith tadbsofl 01 kai0ErMto [dseneThe amtbPB-1 ﬂftlbaﬂiy&s bﬁﬂietlﬁsﬁbnﬁbn

prefa?cﬂ, {ﬁ{,fg gng gp}?lgﬁ,te&ttp ¥ ﬁlgus ed .her C&ﬁ‘ Pies: "about" or

essen an acceptabl e
er(af)) lndsmwb}enémPDtlh‘mtbarKuQﬁjlaﬂOVMmelesss det erm ned by

on&,§a£esol{da! s 'Ea)ﬁnﬁﬂirb dith hiBen @328 t’gmm gﬂg {¢osdepend

art on ue I'S _neasuf e tern ned,

i . &) Incyqqges Tﬁﬂamh&{gtl@? intaneMixed dymphaeyt wm@ﬂdb}assay,
ex@mc@easesﬁlh&@fero@gamﬁﬁ duStiOWines ORI a@kd can
@51 Wi t hi g%l% %D T%,]% st andard deV| atl on per

th HCE@ETS ’é’naﬁllan &% i vel y, "about" or

" c@pbingls hghesaePD} ladddycyabmolas nioakey BDrgnge of up to

20/ k I spect to
ogﬁﬂgfé‘?seﬁl% n%rnégo gﬁb?‘gc%gg%sl)\ﬁ P2é° @rfrs can mean up

to(hén stjm&qtes(ﬂhtlgqgquc thememoryuespassds; f ol d of a val ue.
gﬁﬁﬁlhfékllaﬁlﬁbo Irg%% %re provided in the application

a cl al ns, 06/ 121168 PCT/JP2006/ 309606
sglhﬁ%lﬁé\‘%’%%e”s%fa‘f"élﬂm‘t’% meani ng of "about" or

cmmratﬂy,rtae @tﬁﬂféﬂE baddsYo BhmasPDUl ithe K 26831805\ op%ss binds to

i it RS -SE NEPDRY, SRS T bifianiidt Pk K x 10° Mor
less, pebiadsitodymanatdd, witlas Ko of betyeeenr] 1 1o 8Ei\zleahd lr)at@lé’ Msrles.
beA.ﬁ ﬁ@t{cﬁi&%@%e @v%];{fﬁlnlfg% é)ﬂlg)ﬂy %Y 1%l na%faé of nhete Ove-listed features

r eci ran
such a3 e, ithyee, Towe fiwe pr (n@uezﬁ the abgvee- lts@edtﬂaatams one hundr edth
of siafard ﬁﬁgﬁrﬂ) evh'lﬂht%stﬁe bﬁ’lﬁﬁ‘l@ra‘ﬁﬂlﬁﬁ of fidlahl es t’é%aﬂislelg 1 are

des any

herei n, t %‘ﬁ ‘i?ﬁé m "sub
knowgda kharh 6w forﬂxemp eeEH %Mﬁm bm MRIASn Eh@. binding
kinetiks (e. g € bindbigadfBsity) & ghe aﬂ!ﬁm‘s 8ls@ash POaksEREABY &an&d#& Essays

o AL MO % S0P R S8l o 0 R a5 e

aboverdesdped beracteristict patdesaribed o detiid ithihe Examales. used
i nterchangeably. Various aspﬁcts of the invention are
described in further detail 9'n the foll ow ng
subsecti ons.
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Anti-PD-1 Anti bodies . The antibodies of the invention

are characterized by particular functional features or
wonropaeiicgs of the anti bodi es. For exanpl e, theCcT/JP2006/309606
antlbodles blnd specifically to PDl(e g., bind to
aclena] Aomtibpdies d 7R8) 2103 .HEL SE4c4AY om other

S PPEIESod HEEBAIRS o£HHE MRS arerm@mﬁmn mBhsél&m Qhﬁl?]od"i’e@ 17D8, 2D3,

th nvention_bi nds D1 w
4H1a§§4 ﬁ%ﬂfi 915% and éﬁ‘gﬁsﬁﬁt@d #ind practyg 9hisfc afa%ewdﬁs gessribed in Examples
1 and 2ssThd Ng aadiho aﬁﬂ)séqlaﬂtteshﬂidﬂbs D3 t4181, I5lD4€‘lllAl DWD3 and 5F4 are

r.ef [ % Or h
Sho“Pélnml’S? (?grbl)f\g i 239 3t’(’ ’b| % s f%pﬁﬁﬁﬁﬁy %B?R/L%nflﬂo gcq{Be(mences of
17Dg, 2D3]1 @H31, ﬁﬁé,r4AEs§D3(ab91 Stées shotwnso ISTQRM Nst §, 9i10d11,d2, 13 and
14, r P28, CTLA-4 or 1CCS; (c) increases T-cell

pro feratl on in an Mxed Lynphocyte Reaction (MR)

as@a\gPﬂ thatgpch pictheseratibediesandyiathtoayRPria ther et Vosequances can be

“mixef al Rlaﬁfhééfﬁo &r@éte biker SABPD-1 Bihalng%él@&dl%f‘l}ge ﬁrrlgﬁ . PD-1

I t o, hyman, P
bind B o Sich ghixP AR e AbARiehEbbe (SHY YSIEAdhedndnE fssays
desctiivedPBo¥e and m)the Ebmmbhk 6s5g. QELIS}Q@) S pré'féraEly,lei@i’ Vy and Vi, chains

are SR RRE R b QRS FReieuli: VBIGr Bt i bieed with o
Stmcalraﬂsbsdlylabﬁ’n@squemcﬁ urfeikewise, Iprefetdblina M sequehcefrafi'sBpavticular

VH/\qrpa}lr‘ﬁ%slsr 1 v{q{h 3 St é@ﬁli‘nd@ﬂ{‘\/‘ﬂ S%Rc f 1 Xlg.)O9 |\/|M

ess In S to X
or Acgasdigglyg n peragnect.dhe invantierprovides an esol@dcrﬁommmbanubody, or

antlgén-blrﬁﬁhggpd‘fh@ﬁﬁle}edfcéﬁpﬁgn@‘l or less. An anti body of the

ntion Lﬁ?’ conbj nati on .of t,
8 oA BT AS SAHADLL e BIo0 FORMPRISIAGAD ATt acid syasigpce selapted from
the gooupnoingistirig dsﬂﬁEQm_b\l@é i152.63] 4 626 B .andt andard assays
t O(I\Z\Agilgg%g}%ir} anria%L e\/?])g cagllpﬁlgltng 2p amflﬂe @lts&?gglg?@rselected from the
grouemmpﬂn@g oESEQAD) N8, riO,bllotlg bawmdmt\s The bi ndi ng
k' \Wﬁérbﬁ‘lsthé §nt§bod k%g&%f %ﬂy%“lﬁds &%erﬁlﬁ? hﬁfﬂ&ﬁ ppd] es

§Q.can ass ssays nown i n the
Prefeéfrefi e@chddsg%\«} aanﬁ%la@aaww lpgluée Sui t abl e assays for

ev@) i ativyrhaiyva@ihblechegion b@fﬁﬁnﬁ %fel atﬁﬁﬂo &aéid fsé’(@%‘ﬁéé 8t $EQ ID NO:

hed i. det all in
1; and§E)cs Y Pl SIS Stsay SRRIE Mo ABEIGIS SAREMSRSEQ TD NO: 8
or 17IC 2D3, 4H1, 5C4, 4Al11, 7D3 and 5F4 Preferred

) RO R0k | 900065 WSS BIGELE Km0 m o
2, ané rébﬂ)| asléghchain xadatie regmmmprgsmgﬁm autimr acidseqasnce of SEQ ID NO: 9;
or descri bed in Exanples 1 and 2. The VH amino acid
, uences f 1708, 2D3, 4H1, 5C4, 4Al11, 7D3 and 5F4
ard) a BeR PR vgrigple regipn compriging the amingacig segygnge of SEQ ID NO:

3; and €9RElEdht \¢BAiN varidtde Mgichdonsbraad gjché QAR 4R séélﬁenc%HP%EQ ID NO:
10; 0 2D3, 4Hl, 5C4, 4A11, 7D3 and 5F4 are shown in SEQ

: 8, 9, 10, 11, 12, 13 and 14, respectively. Gven
tha)a heayly chhintvaciable aegmlbminpnsm:gﬂlehnﬁdo heid BEjukncd SRESBGIID NO:

s ) ey SRR oL SR LIV 8 558 v

11;0pD-1  binding of such "m _xed_ and mat ched" anti bodi es

CoR) PRedvTheitl VARLENG rédi6n B MEkidhek AR SMSo acid sequence of SEQ ID NO:
5, and (b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
12; or
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descri bed above and in the Exanples (e.g., ELISAs).

Preferably, when VH and VL chains are m xed and
woabmhedissa VH sequence froma particul ar VH VRCpParonespssos

is replaced with a structurally sim]ar VH sequence.

Li kedwihsavy ghaist waridbleregiopicogpeivas the amiomagidrequénsalofSEQ ID NO:

6; an\ﬂ"d‘o)/ﬁ- 1 dhhiﬁgva&ﬁbfe(?@%@ﬁ eemphidifle teHtilG taéia@le ventd BF $180) ID NO:

L Sequence. Accor I n ohe aspect, I nventi on
‘Hr ovi des an i sol ated rmnocl onal anti body, or

antd)garai ¢idimgarR®ld tegidontdoaipeising Chhingi Aol seﬁ@énca of SEQ ID NO:
ai.n. vari e region.co
7; angh}E R BB PR o RRrigRe By SRS 8 REi<dEe BEbPRap NO: 14
NG arib;thei},as;ﬁa_,ct 4he Myeicaoovidesantibodips that cghpriselthé heavy chain and
AT IR GTPAS P78, ST TS s
combjinatigns thereof] 2 The 3mipriacid sequprges pﬁtheh\éﬂ &R Isedyt 7D8, 2D3 4H1, 5C4,

4A13PAS éﬂdcﬂiéll afe Qh%uﬂfrﬁé IDFN'@!C‘, arsabé i 7hyger PPadd 21 Jes ectively.
Preferr heav N’ conbl nations 1nelude:

The piggogciLSegUoRERs PE NG GURGS PE LT A b AFD 571 44 5 e 5F4 are
shovaCin SEE A0 20f 25BQ 2D 27 anld 2&amaspé&t)ve§r I"Jgiétanﬁhk@aéid :

seanlBies BEE Y PEDR 599D 498 11° BT IR £ S5UEEE 0 in SO
ID N B9, X, Bd, 32183 At el 3 r@ps@wﬁb’ncé‘hefanfﬁﬁ@dld)sé@encez ;of the Vi

b
CORIEL DS B A, 369 IAYEZEANGE AT j’%ﬂ% Ng§36.37,38,
39, 49041 and/44. irespeetivebyi ohhecamipe |a§1dr$gq1te|néesmﬁth@ a&DR2s of 17D8, 2D3,
4H1SSCH QJAQQ 2H3 SRS FPaAGhowRin: QEQ TOONO0R: 43,98t 4 4@l 47 48 and 49,

rsndig i Tk o) e Aoy SEHDR B 06 S ann
7D3 (aﬁdrﬁF41 Sltemhotvhén SEthED HOsd5G Sflpﬁ!l] &8, §4, 5SERA 158, g“d@)ecttléely The

al [, [ 1.0 1 sl
COR ok e et Bt e e el B AT A SGguences of
Protemsaoﬂmmmnodxbg@l Heigrest) FeitnPdition,d. St Pepartrens ofitledlth and Human
Sew&%mgfmfca%b%i\@u yo. and (b) a light chain

varj abl'e region conprising the am no acid sequence of

SEGivep thiheach of theye apsibodieserndyind to1f3- lpay thet 2ot sysbioding
specifRlty 3 proaiéd pHiaiari gﬁ?t@m@m SCDRY, £ ATIDRS Irégoﬁshﬁleam ODR1,

DRy it SRR iraRee s CPRY: CREZa AR DR Gosulthribehined and

matcBed) (.2, SDRs f&m differen) ambhdaayganddmanﬁe& and aiatch, alelgjugn each

T8 R, I, TSRS} DA s fy oo

creatgrothes anie-P-§ bipdéengmolstulgraf thDimnentiawt. PID+i timding ef such “mixed and

mat RSP eﬁ&lboaleﬁ rﬂeéeztggﬂeg Osif %%tgﬁ@nggéswﬂ&éseﬁtgg@m ap ip the

conmprise t
Exafaplanp@mﬁ SaBmorezae;a ysighy , Prafciably shen VapEDRntpqseges are mixed
and @htchéd iy OPRI1 OODRtZHﬁIHRﬁfCDM &q@&io%‘frcﬁﬁ b agRAE N/%es‘ég nce is

replaggiwgﬁélcgﬁl&%ﬁ Yﬁllg% qlég%&uenig(s) céglkqwlsél, %ghe%:[@( 8@ sequences

are mired 2 mateh@t ¢hé ¢BRY, CDR2eandfor DRI sedusieg fsoin @ particulan &
sequ%’x?&g%?ﬁ%&bﬂfis }gﬂ?ﬁ‘,ed% a é‘tlﬁlilcturgl%sim% Cbr ;3'%3161’%%98).5 Fﬁ will be
readily apparent to the ordinarily skilled artisan that novel Vi and V1, sequences can be created
by substituting one or more Vg and/or Vi, CDR region sequences with structurally similar
sequences from the CDR sequences disclosed herein for monoclonal antibodies antibodies
17D8, 2D3, 4H1, 5C4, 4A11, 7D3 and 5F4.

Accordingly, in another aspect, the invention provides an isolated monoclonal antibody,
or antigen-binding portion thereof comprising: .
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shown in SEQ ID NGs: 22, 23, 24, 25, 26, 27 and 28,
respectively. The am no acid sequences of the VH
wODRss20f68 1708, 2D3, 4HL, 5C4, 4A11, 7D3 and SPETAP®06/309606
shown in SEQ |DNGs: 29, 30, 31, 32, 33, 34 and 35,
r e@peatheset ghainTvesiahle mgioa&iR b eeupnsing amamineeacidksequence selected
5 4 F4 are
from o codfsiie of S fEog Blg 9.8 Mool 200 2o
r elbpe éthiedw ghainryasiakig rﬁswa&IaR% é%ﬁﬂ?}é% af pm{nQeRcifk sagppce selected
fromQﬁe Z)?cm?s@ﬁn ofBIE M0s4mlz3 703 5ap6 ﬁ%dwse shown

. 6 48 d.
st vefabla drbion LIV oS B A seovapmg gelcted

from@ﬁe 4roDP codidding AFSEQRIDINOEALY,,30, FD32a83] BraddSe shown

] e(élf)ggtght ch'é%x?afﬁgle r?%&n %R?g(’)mgdmn% grf %9105&%51 seglll%ngce selected

Ve regl ons neat’e
ﬁomtthmgﬂéabaonmymEMSEQaﬁbNOSE% A7, 38t3%H#0, 41120d #P;

(‘f%;)‘ eng t &ain 5’&9&%};\3‘ ﬂ%%leoﬁfC]bm&ﬁ}gﬁgiﬁé &h allrl'fﬁo‘%{cﬁ"d3 §er$lalence selected

It on, art nent

ﬁomg@ groeagonwwg od SEQHE NOMs: 48 44943,3194 97, 4 Gndé]ﬁ ekt
ea?ﬁ ﬁ?ﬂl hth(ﬁﬁﬁl wiMableQdbion GRS Bbmkidifs APahindndid ﬂéqﬁence selected

oA, e SHTTL A 4250 B S |

ansih@ERhs exibedg esecifichllyHbiSHRI)-10RR:raliy HuGRRED- e
Ina %%%?rg? %ﬁ}%ogg{g geﬂae maedy 2 gpngggt ched" (i.e., CDRs from

| es Ca xed and match al t hough
eal@ha heawyi cthemyvamblte region QDR]acompr@FgLSEQM OahY CDR3

an@P E h¥ vaggﬁel% re%@ﬂ C@i@loﬂi isifrg SEqutheﬁz

|n|ngm) cul es of e .l hventian,

bi (517 H@a‘@fc@l!i‘c‘ﬁmah]ie% ggion @Rihgﬂrem{ésalg %EQIIQMQE%9 >C an be
t e@il) aqiiguﬁmgl VdiRblY rﬁgllgfl_i?:ms a%‘l?ialfg%?g;e SEQem Woge; and in
L") e ety R bR I8 B 005 SO0 kg

ma@:lnhght dhhin vabelile r&ER2 CORY armCiBRe SIEQUBMNE: $¢.om a

th
In aanH& gltc rﬁ{d e\1%30 %%H%g‘:%%ﬁbﬁ%oed S%n ?1?5 WI Li k:WI se, when
Vk(ab;@ﬂiewmb@mc\@slablarreglnn LR heemprsinhSHEQ IDNOCHR1
se gg‘%e : rhg er a}aﬁ%qﬁseﬁgqlg%g%lﬁmﬁ%é SEQ'@NMS%B | |
gg a‘@%ﬂé@e‘ﬁ‘&‘élﬁ%éﬁ’%‘?n CfQR%mmprb%ng g%éa:hu@baﬁ)@ar ﬁm
t o(d) height ﬂiaﬁﬁvariable&%gﬂoh@)lal b alnilﬁ%l SEQTV/ND: ¥ and VL
ences .can bst.i re
Ve A ERFerGt e FugRb Cruty eadits ROIP 30 b,
si (f) 4 light cheimuaniakls régiomCDRS CRipreaBFQdD NOsEl.osed
bod 17.'
i ol il JH0RGh s Bt ot e
an@) hdeawsghein varighls region (D Roh cqmpnisingSEQAD) %ﬂér 1 aed

no, I
MG h%é‘\%l cHAM vRREk re%@h @m% g@{li %%SEQ IPOND: 04

h risi n
c% a%zmeq feay—glan cwesm&%?@&l&h NO; ki on
athﬁpéha&i W@‘laarb ragioﬁCC]}lRI dom]sﬂsiﬁgl SEQI® HO: 88; from

o SR RSP Rble et T, e S0 HPvobEs

C o(fpr adightclmim variable ragiod Cdél&lle«:mprlsag SEQdD Nfx 620 t he

Inan%'ﬁlgpgée‘f‘&f@)éﬁﬂcﬁieav tﬁgglnil%l%dﬁng%e re I0ﬁ4’CD§Qg’ 26, 21

cotm eihevygchain vaviehls reEiPa CRRLeorerrisieg SEQAD NO; b8 t he
gr aHR Héﬁ’ﬂﬁélﬁﬁﬂ Piiagle r@%@\'@ﬁﬁom singSEQID N©225.33, 34

 oiR A Reryyhafh vasihls rewp COUE, efbtety 88T 52 (e

gf gi)laéﬁgﬁﬂaiaiiﬂ Vai{bldf regio@ CIDR Nesmpéing SEQ IBBNO399; 40, 41
and 4
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(e) a light chain variable region CDR2 conprising an
am no acid sequence selected fromthe group
woanwiigticag of SEQ | D NGs: 43, 44, 45, 46, 47, pa8/JRp1nd6/309606
49; and (f) a light chain variable regi on CDR3
cofepa illghtr@aanvambkecregnon CRRY campresing SEQtI&JINOt famndhe

gr t E)ﬁ'?l%n 0?2 54, 55
g}%ggﬁ}ﬁg@e‘{aﬁ%ﬁ %ntl emg}gl ca Iy b| nds PD-1,

In ansﬂ@fe'feﬁm gihasimens, th ean‘lﬂ?P ORPriEss ed enbodi nent, the
%y bqaeyvycaﬁﬁwasﬁgle ré%bn a:mepudm ISEQIDakbe1g;eqi on

& UG risBR s BB h@nérg%w SPRADSEEY)

h e(azw heah@n chairevarablegegion CDR CEIBprisimgp SEQIIDGNSES3;| D NO

294 ol P A P 35R PRt 8 8RRk gEQFET |51 10
(o Oﬁﬁb B |llgh1n@la8E@r1able|\neglon gp%qommﬁ s)m & SE Qdﬂ N @h 47rand
aﬁ{)q ﬁhgﬁ Jhﬁ?l \%ﬁaﬁ@?@ i6ROESE rgﬁgn%@% MONG0s4 | N

pre erred e odlnent ody conpri ses:
g dlanGeor "~-on CDR1 conpri si ng SEQ
I Elnl\@rtaﬂlfembddmleﬁs fh%%YMb@dWﬂ’ché/ BiveaidEcongiiseda G6iRE chain varlable

s PR Sl Gt b aChyte o B B i
variableaikegiou dranab perticelgr gerntiRlighvehmin smmgn@ﬁblﬂlﬂ geie. 37,

I
| P eieaipE i Bref o MR SIS ORI 2 a2,
quqnpul agmb@lysa(;m antiRen- b31;d1ng| peraemtheeaof, pqogfp@;smgdt heavy chain variable
reglo%rmﬁq%ffﬁ%oddcb 8f &idriRed Yroﬁ%rh&?%b3(@ %\%e h@ﬁé%lnctﬂ«?hﬁhbody

conpr.i si ng
speclﬁ@al»bybleﬁ%ﬂ’ﬁ l»mfsebky husggindtP-dpRAD adaeT rg?ﬁ%ae%eebv
inverdibn préﬁ)ieﬁalhﬁé‘lméd(iﬁtﬂio@lovlélf dngibbéy, '02 gh @ﬂtl%l?ﬁn&ﬁgpbﬂﬁ)hmﬂereof

comyaising & heary; Bt vetiNeresia Bous e Profit S s feGH ol Fitan Vis 4

39 geregivherel@R2 antitnpalyi specifjcabliyQinds N3 1, pteferallg hufuah PH-1.i ghtyet

anotl?e?%}&e% LABSR eﬁtg'tk%rin%ﬁé %Em&ést%hqg)laﬁggﬁ goalglal %ﬁtlbody, or an

er pr er
antigenbindingportion fhesecieeomprising aligh chaipveriahlg regiplobatus the product of

or d&rRAP Frb# J‘Eumr@,l A e]xgkllzerelﬁk%ﬁe ﬂlti?)%ﬁy Xpéé'fi?daﬂ Y)ﬁfd's@@ ¢
prefezyhly ﬁumav Pyl nﬁ@gﬁt ot efjseﬁ@glo mews*alee*aélq lbvweon@@wdes an
isolafed)méndcic@il argibady ogagla?l &ilillgﬁ@ihgc_?_)?jﬁgggh@@@ b%%6ﬁgn§EQght chain
variabfehgton it G PIORBRECk gROTSE P A BRI U Fo S Sp%: Piyetqe the

antibé@By specificaily bandsiPhi, prhkerably bumaibPD-I.edngret ﬂmmer preferred

emb&rﬁiﬁgféfr ﬁ{quve%t%]? lpR)‘)\@bs agqsolatle&] nﬁ)ggélgﬁ{l ag‘l{lﬁécﬁrré Eneﬂltlgﬁn-bmdmg

portion thesgsifewhesginghe amiopd Eorrprl sing SEQ ID NO 19; (b) a
he@ayy C%ﬁl%ealh@mﬂam&ﬁb@%oﬁmw thé ﬂ)dﬁ@@ﬂo@d%@ved from a

a heavy in v b
hungE‘é{ﬁ g\@ 4-391 gernie (%v ?ch gengrelngo eg threea no acl sequencrzzp set ?ort%gln SEQ
ID NO: 71 or 73, respectlvely)

(b) comprises a light chain variable region that is the product of or derived from a

human Vg L6 or L15 gene (which gene encodes the amino acid sequence set forth in SEQ ID
NO: 72 or 74, respectively); and

() specifically binds to PD-1.

Examples of antibodies having Vy and Vi of Vg 3-33 and Vi L6, respectively, are
17D8, 2D3, 4H1, 5C4, and 7D3. Examples of antibodies having Vi and Vx of Vi 4-39 and
Vk L15, respectively are 4A11 and 5F4. '
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(d) a light chain variable region CDRL conprising SEQ
ID NO 40; (e) a light chain variable regi on COR2
woangrizsicslg SEQ I D NO 47; and (f) a |ight chaCmipr2006/309606
vari abl e regi on CDR3 conprising SEQ ID NO 54.
Andistyeet! keseipay hurgapantitiody icampasashep vieordight ehaje yatiabl¢ regions that
is “tReprodhd o?”&mél'eﬂ%ﬁ FomfR AR %&n‘ﬂ nel Q@uén@t‘ ?ﬂhb Q4riable regions of

| Ses chai n varla regi froma
the %B‘SED‘;YC%IP aPta&éﬁ%%é SREey bt s % g immnpnogletulin genes.

Suclﬁs’y@feﬁ{s 1?clhdlegi|ﬂimﬁl|ﬁ@ing a tv:ﬁlﬁge’illid moﬁ@gdaﬁ@ufgf iz immunoglobulin genes
rt icul a

IR T DI TR WM A e
phagervaith ﬂilesammenl ofontetestt Arbwned entéodgnliat iotthe praduetrof” or “derived
fromP A BGdh ﬁ% rg.giléwﬂmﬁﬁﬁcg%%l%&g&@eﬁfc% ﬁ&%ldétﬂh@&oag sll@l%‘w comparing the

chaln
amlf@eﬂ@id/@du‘mce 4 ﬂleﬁmmn aptibgd e the h@mwmd geiqnendee of human germline

1mmﬁﬁ‘6%l@&ﬂﬁﬁs afd Eé}édctin%alhé Hurﬁhrf‘génfﬁgé %nmﬁh@él@ﬁlﬂm %ﬁgéﬂ@ Rhat is closest

In anot h

n Seﬂ\‘?ﬂ??&’e’é %ﬁatF§ 5? YSIS%@'@I SS‘H%?IHC% l'|hE Eﬂﬂﬂan @Ptltémiy Ahuman
antltﬁid’y itlgee Iib“‘bhenphoﬂactpﬂ’f bi tlerivbefreni’ a paﬁiﬂﬁlﬁrllﬁhﬁﬂ g@rrﬁl@@\/ y

i s e RhaRmol hinaeigafiBefiias cAnpRiad to he germiine

sequamdej thesip, fopexirhipleahdtyrallyodeurfhe domaicahetatibhs/othimeational

1ntroaﬁ)étilon it ﬁirectéﬁ‘ BlRR{onP” ?{OWG(J a ‘§£i’8&?&1 HE by alﬁtﬁ%d plcally is at
I nventi1on provides an isolated’ nonoc ona &yy

least19% Wignticab L aimingianigls sefuenemtoraneanng acid sagirens erpoded by a human

gern{ling hﬁlnﬁﬂﬂ@gIBbMﬁf % @flaad rc@ﬂﬂaﬁﬁ ahltd adi® résﬂﬁe?ﬂﬁgi&htlﬁfthe Hl!iman
om a human VK

e erein ntib
antitgg oy bein PRPRLPAGE CPBbe et f B Gty IURHIo EMBuEn sy fid
sequeiites beothpr @feeléﬁ Gdg. saﬂfaﬁde g‘aliﬁhnetsb@,lehﬁésg% Nt inCdertainQak&tes human
antlb%ﬁy n{aé/%e%li f] trg%g}) gorr?a{}%rhattal B%? y97‘9 ?rr?gygllqefltéw in amino acid
sequem|ta theveamine btld sequsinos endoded by the@rrphwumhumdglohulm gene.

T, s R ol 2 s DS s wil

no mpfy than ﬂ% aEo %?#bthfﬁeretyp%fr@mb@ ammt?@ui smmnceteneoded by the human
gerndlii¥ @RkuesIBhEl S8%. al ee‘iﬁh@éa@,és malﬁﬁﬁéﬁ%ﬂubaast AP d¥pla9no more

nti en b| ndi thereof erei
than 3108 690 sty B 2ot LA o0 TR Sheonpiag peid sequence
encotléthby the gehmlinge indugiogbdbubin gdeg.i ved g rom ﬁ human VH ;
ene (whi ch gene encodes the am no aci

HomBlgkiut Aot For h( in SEQg IDNO 71 or 73,

r et amtwwandb)leniompmt@eéy af the diisentibxa compraseis ibdvgy and light
chau{ @ﬁia@[& I%Ql%hs b&m%lhﬁ ﬁgéqclecﬂ%qﬁéncgﬂﬂay &d hfofrf?)mr%%us tbutgngrdmlno
acid mgm @ gl@tprcpfgyfrgql, alptﬂoogg@ dessribggbherpin, gnd yherein the antibodies retain

the d@ﬁ&memﬁamhwm @tids 6fCthe GREPDET ﬁﬁhﬁoxdlé@.ldf@& fnQerttionl -
antlb di es h 3-33 and

U e e UBT PV gh Pl does ApcilaioBRionag pial ssibodinar antizen-
bmdﬁl@@ortEmathﬁrleeS cohprisihg b hdavgschamwanigbéeginn avKa tighivdHlain variable
re 1031 g,g d VK L15, respectively are 4A11 and 5F4. 25 WD

g5 RrEEh 168 poT) JP2006/ 309606 As used herein, a human

anta) bodthe hoaryrdheissvariahleyegion coghtisashaaiaminandidiségence that is at

least 13094 Hlﬁﬁolb to 'aﬁ amidtadid %ﬂ@ﬁce%telect%ﬁ froffHe Hbvg%{lﬂ éo%mshﬁg of SEQ
articul % n_ine sequence If the varia
5. 1at3n§ e k?é‘é :are obtai ned froma systemthat uses

hugsan ge Nsht¢haldWa+ABHH relivh icBmPARR SN amino acid sequence that is at least
. 80% homologous to an amino acid sequence selected from the group consisting of SEQ ID
NOs: 8,9, 10, 11, 12, 13 and 14; and

D
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Such systens include i munizing a transgeni c nouse
carrying human inmunogl obulin genes wth the antigen
wofRodlenkersgst or screeni ng a human i mMmunogl obul PATARIVE6/309606
l'ibrary displayed on phage with the antigen of
.nﬂ@ra@slbodwxhehmmnammqyf thedellewsing prapegresduct of ' or

€8)i Veehe Jnheaay ﬁnayfmmn%rmu%m mm' LR Mor ess:
identified as arl ﬁ

Sﬁ?cﬁgng e idoss 1ot SHENETRANGRI 0 B DB L A FICOS:
aC(cC) s e theeineibsdyoincieuses T-ge piolifegation YA Mmlasﬂayns and

) i < 0%t Bad MR 8 e Bn e Hodchondp 3R SSsay
| d@t i t the antibodieinsregses A2 sen‘retidmnhuﬂﬂhRassanybody A
h u n ﬂ{%ta!nggg%}r ﬁlH@i}to' Iﬁlmatnl'ﬁ)-@ra‘ﬁg lé%or%lhruso 1[11 Bdg&%; By 9

a part|

s e (}Dj enctherpa{ibedninhibits Hm ln@dlag |Oﬁ PHHH andé -[@gto PD-1;
Gp ar eﬂleta%tleStBr ﬁﬁﬁdﬁﬂei‘ EntigRBAPERREE me w%( %&Foﬁseg

nat. ccurrj somati c ons or
nt i H}‘?zflntlg?& stt%‘&ﬁ%t?? B‘Hlb&%y§?sll’8ns(?ﬁ>r ected nutati on.
Ho@/}aver theanaed)@qhmlthwm @lltgr@@ﬂlymt\/)’\@' cally is at

| east., 9 O% nt sequence 0 0 0
arhan SR e Ui Bloh ey A garsgbe 85%, 90%, 95%,
96%j ﬂ?’%nﬁéﬁ% ob |9%rhogmh@oam tb thersequensesanet foothaabode.r eAn datiiody having -

Vu a%g ﬁl‘pl“ g?%igﬂé he{VYrtg llﬁgh ?ltﬁmfﬂ)% @ﬁ%ueg%&thgﬁqlgﬁ’ t%QhQWdy] $8gions of
the sequenesscetiosth abpy car pe ebtained éygnutagnmp$lﬁ €e.g esiter-dirasted or PCR-

mediRRAURREESEsis) oF rulelPdoid fn%?é‘éﬁles ncUITRSEQ TH 0065778y $L60, 61,

I MR Il e
retameﬂqﬁmm @eg detdtindtiont bet fofh i (d) ehroagRIOPHoRB)bsink the fignctional

V. human anti body derived froma particul ar
assa}é&&&%ed%ﬁ{eﬁie sequence will display no nore than 10

anh\s useﬂdledelnl,l the eemmiéwnfqlmgm hetweamtivomnasiod deid sguiences is equivalent
to thé E&Q%qdé?fﬁtyt E@w@ B twHd sk | ol mngg&gﬁQH+ﬂt§y g&%en ][I{% two

rtal n cases, urmn £
SequereEp isst fuﬁﬁmé\/%fﬂh%@lfﬁb?f@ thlﬂwoa}l pogitions shgredibyaikie rs@qmm (e, %

hom&ibﬁf' erﬁedﬁ@elftlbﬁ’l'pdsﬂﬁn@’f&ﬁl% @deiiltﬁ)ﬁﬂ quf tal@MERHSELBYNt the number

R LR T T T ———

two geljeericay e T ieconparijssn qudnﬁﬁvyarﬁrdbtém@ﬁﬁtlon@ﬂ perdent 1dent1ty between

two élea{lérﬁg nrbeegc{cggrfigﬁs?nggﬁ 1%' %gnﬁg%r{l]%wggalgg‘% ilgmg %g?eesféHEecﬁ in the non-
hmltprgmmpbsbalnw bodi es described herein, and wherein the

a nTh@lS’éilbé?ﬁ 1cfeﬁf1%' Hétwéé?lemfé)%ﬁ‘hlhg Q,?lf’.i %ﬁ@ehg&aéan BE Ql@{% cﬁlirn%fi using the

an|

algorétkaxﬁ R Meyees and WnMibler (G108 oph Biossh) &l érd7 &b?ﬁfa) whigh has been

1ncon’136faltédqﬁw th@MGN‘ }ﬁﬁ h v@ﬁbﬁdiﬂZ D "u&ﬂngﬁ Fﬁﬂﬁ'lmﬁvelght res1due table, a
chai.n V n and

risin .e
gap 18 %W%B?@n p Bﬁnal %cg 1? fthe pﬁggw 1Qqqg€ynbetween two
aming amdasbtlu&enceg:pambecdefqnmumdmsmg tthBedlaﬁardar&EWmQMﬁ(ﬂ b, Biol.

48: 44’44S 4§‘3I 1917@@% (ﬁnﬁ?rﬁ/ﬁ %%l l%g.%%gn fn%?%%ra%éa 1n%t%c IC%B’:' R@enc th the GCG

CONSI'S
SOﬁV\@fe Backa.ge Gyslabterat W\b‘)\’ gCE@Om) gmngmMena Blossuih 168 magx ona PAM250

matr&oma g@ﬁw@igh@@ 1%01@01'2d1§e&q%eap@aﬁd19ren - %lg%g%t 2. BW% or6.

0. an am’no. acid Sequence s omtheé™
9 r‘g&a’ue%}g o aftagaidyelsithy proteinsequepcesof thepresent inyentiongan further

be usaids 4 Aqueny SbqdbnddDi? PEEIrhva dHEcH fn&PﬁM@dﬁQﬁ@s@:@ to, fb¥Cexample,
e _or nmor

. 1dentﬁ%%g§%?¥%c§féﬂéegl t gualnsearches can ebe per}ormeé using me%gBLAST program
(version 2.0) of Altschul, ez al. (1990) J. Mol. Biol. 215:403-10. BLAST protein searches
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(c) the antibody binds to human PD-1 with a KD of 1 Xx
10-7 Mor less; (d) the antibody does not

weubstiantsg al | y bi nd to hunman CD28, CTLA-4 or | €0EJP2006/309606
(e). the antibody increases T-cell proliferation in an

can b fRrfpswey withfthe XA plogthyn, ispeie ot svardiergth er ote-ghgaimamino acid
sequiiced HSltnbe%oh@toqﬂe Mﬁ%oﬂ?%ecule(s@f tﬁet‘ﬁvé’tmdnb 0 q36 obﬁam gapped

I NCreases :2 secretign in, an ¥
alignmantSfion GOmPHEONPYIRAIER ﬁ}amdlBIaﬁéT&?ﬂ bﬁﬁ b%réi aFsiraiped in Altschul

et alDOYD7) Nutleid AGdSRES, Q§(CIY) 3389-bis Wl@erhitﬂﬁiﬂg%DASf%&Gapped
BL 5% or PD- nti bod

e g e Pt papresers b s rERedNagrophER ke 8y pEHIAST and

NBLstSTywhaabe ssait i(Bedywvesgbonbesih.gak). t he anti body

Anuwﬁgééodvl' fif? C%Hé&{zq;tﬁz%,l%l Pcﬂﬁg%/ﬁ s N Vivo. I n other
or VL am no acid sequences nmay
beleBytairanhodiments, @Ewtibodyef thetavsntiooehpitsk edeuy dhain varlable
regl&mn@ﬁﬁﬁfg@ﬁm SEbRRl @m@yeaueﬁas aﬂa h hgﬂtychaﬁlvva!ﬂgame\{tgm

régions having high (i. reater
comwmﬁ GBI 1y GDRLeangi CIARY seflepess; Wh%re@fonetqﬁéncgéeﬁﬂwaee@DR sequences

comgi@e sb @cﬁﬁ@d glihoeacidc C@u&ﬁe@b&s@d Bﬁ@h&’p’refﬁﬂkd@ﬁﬁ&ﬁh& ({eﬁcrﬂ:)ed herein

(e g,aL'}ISB %3(9%%{;:1‘9%(9% g’lf)DomJt 5 n?&%}% dlgiga tl‘lsereof and

whergih thé AntilGRliesGétairtthe d6ﬁred€[ﬁnctﬁ>ﬁal @6paties aithe hxti-PDAR dntihodles of

the 11;1&?1{1?99 R%c&@lﬁg@nﬁl%qﬁgenﬁ% g o%’de@réhfl%f%ﬁd tn%ql?clgyﬁétlah@@% or

nct ns set
antigensbingdiesy pyrtios thegeatheomprising dheavy chais aysatle seglcbrb@cdnpnsmg CDR1,

'CDRPER&] ODRA%eH@&QeJ“ﬁ{@A Rehtlch&in REASAE }eMIQ&YsﬂgeCDR? NCDR2, and
t WO am no g(:l sequences is equivalent to the percent

CDMos@ﬂ‘t“?nf’fls n the two sequences. The percent

i d(ii)t i tﬂlebﬁhwi‘ﬁ[alﬁ {?ﬁldbMegﬁ)ﬁ@me ubﬁceaccﬁn-ﬁmbs &iarfino acid
dent i cal | ons share

sequgxéc&fgl%gtgg fr(om gle grgup %o&srg a&nnp &8 sieg%ﬁncgs oth%Q ID NOs: 29, 30,
31, 32p33,t34cmd Bpamad cdﬁscrfvaqwsnodlﬁnmons 1ied§af, t aki ng into

t

acgogucm?}fgﬁﬁgggl‘?ﬂ?{/a%ay? I%?]%‘E cﬁ}%@% #x@%méee{%r{g <8 :fu?ﬁﬁﬂlo acid
sequencetsnl@cted\f@ns \REQMERONSTFHRS @%ftmlapua@@rsemen@@ qfisRQ Hﬂa 50, 51,
B i oG 1

|
al g"ﬁrafl‘[ ibody exbibaisoue op Prtht?‘ﬁ goLiﬁ’cYﬁgg PIOPeEtieRg exanpl es
be(d)\the abfibodebmento ndem P wigh wEeroftwe 1 Ghivher lass; d
G AD o6 RS Tef BRAGg b Agp cBamoe] A 8
( 1@3 g)e) anbhodhlmmsctsélénell probitirgtinmeined MbRastaye AL| GN
Pf g?{}@@nﬁt{@%ﬁﬁl?{éa?es Qﬁteﬁ%&%ﬂ%nﬁ?ﬁ%{ﬁ@&l Weh gh bl %ésfi

ena a gap pena
of (& the am@aéy mcmseﬁlllr@ spereté@mnin andUhR; asfaybhet ween t vvo

@h@zﬁiﬁ@oé?ﬁiﬁ@@ ECBuhA PIDS ARl GhHMBRYSs Hﬁinﬁgy

iy br SRERATE KOG (e nde o6 Ppot beudlor o a4 ﬁ%ﬁ’ﬁgm))

pr@pr de dnfibbdestiziitates _aﬁﬁgm@ecglﬁc h&mrié gasgoimbl e at
; . , n elt ossum matri x or a
ADage grr‘%%’pﬂdX sty aaﬁﬁ&iv@regﬁ%m%sf 16, 14, 12, 10, 8,
6, (Ipr the antiiody Inbrbits tumet eghitgrowthlin vivo.3, 4, 5, or 6.
Ade %]fél%ﬁﬁ’lleld%nﬂfodﬁhélﬁ rfghia \é)gl c‘ﬁ?mtxléﬁaﬂ@ ‘i’%éb e W@Hﬁ&r@e comprises

esent | nvention
an amal@@p @aa%ﬁ selected figay the grauR cosipteng efgarine acigd sequeaces of SEQ

ID NEBt b a3es4 125, 26017 A h& consélOBive ModigicaAiAd thereof and the light
ces. %J; searches can be erforﬁe;q usi n

chaiS R Biog T2 SRS i i e e R e rom the
group 6RMYing dFamindiad seq@éhiced GBSEQ. TRNASTAT) Ha} 45, H654BHEhed 49, and
27
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WO 2006/ 121168 PCT/ JP2006/ 309606 can be perforned with

the XBLAST program score = 50, wordlength = 3 to
wohtwinrii@si no aci d sequences honol ogous to t heCT/JP2006/309606

anti body nol ecul es of the invention. To obtain gapped

consgiviatjvmmadicationsdbergef i Joangtheriusiered embppdisnent. ABThean chain
variddfe tglonl e g&;R ﬁ@&édn@[ﬁ% § Bn ARG se ﬁénc@lselect@&%%ﬁ the group

U.C|eIC en uti i zi

constAE P AR OGEIbEIuCEA A BRI MRS, 1% 16 Hof &ols 20 and 1, and

consﬁﬁfﬁﬁﬁ@fr@ﬂﬁic@ﬁioﬁshﬁegé@ﬁ Bed tHeMighp Eloa %ﬁab(eﬁ‘reglon Q@RP\ a}uence
an be

comifes ghamid g d RledietsRlited SR Qe tf At QiafiPiiq sequences
of SEQUDINOwR6s 37,838, aft4(hdlipndf2 tdnd donseevitive maxibiigationetheceof.

Cﬁ%s%r&nvﬁé 'tég‘l ecolnge‘?g%t% él[gﬂé% I?LI gg’ c%ils? 1%&@ go refer to

uences a e reg
aminoAest meglﬁgamihatdp@t sigoificorty aféestiendtes thevlﬁedleg gharaeseristics of

the Afib&BF ConPhinihf BFCArfRE 26 RBLGRG8S mhﬁvﬁ%%gdlﬁ&tmns include
on the preferred anti bodi es,

oyt T o PIRTEs 474 delepBps. Aititigponssen be stapdnced into an
antlbw oﬁtheﬁﬁv"énnoﬁ by @m&@rrd\'taéhni/@eﬂﬁﬁb\{rm ﬁﬂ"hb @ftSsdch Qk Sied-directed
es retain the

ot st B O sRn e bR,  Eefreheis™R o5iey po susigytions are ones
in whikk theranaint iacid .residuxois depiaded  witthan amwe atidassiguobdviiesa similar side

chan‘l S oﬂ?eﬁﬁlﬁgs ﬁ%{rﬁﬁk ggﬂlreﬁgﬁést}ﬁgf)ﬁg ﬁ‘ﬁﬂarasme' TR %ﬁ@gﬁ%ﬂ defined in the

conprisin charn va
art. ‘Eb«?se rﬁam mcmdﬁ@nwmmds @mama ﬁlde s @egyulepisearginine,
h1st1é°ingj g&lﬂlc“sﬂﬁ' dhath@I(é. §b|a®aﬁ'ﬁ’(9édi’d‘ g@lﬁgﬂ[d a%id)guxgﬁﬁggﬁdg%? side chains

uences, erel Reav al n
(e.g VQV?laa 3sp3r 3&% hespmines s¢finen Fxrg%%e &MStﬁlﬁP 5yPieRhgn),

nonpbw wRiRGhaine (é‘:‘gt sldnihe O\FElhhb,elelg:ﬁﬁH.;l ﬁsol‘emlaﬁiespﬂoﬁﬁe qﬂleﬁlﬂhlaﬁlne

mertffo) s BARR RS IR deoaePup, Blive Do) Hgpiomatc side
chainsfe.gd, |tgﬁqwslnc,l‘[ﬂ]enyl‘aklmmbtrgptppl}ﬁmhlstﬁﬂ)ﬁle) s diug e or more amino acid

resida@Rithn&Re @ﬁ%{bﬁf dghg ant?o%‘a:;) 3)@?1% ifeeEoh %?n E%%i‘;}lagg 1th other

group consi st am no ac sequence 0
armng(;un esiduesgrom ghe saume side ehain Beilyand theosltesed antibpdy can be tested for

retalﬂ&ijﬁﬁlbtﬁﬁiﬂfz @nﬂletttlﬁétﬁﬁlfs set¥oeth i) @%ugp((iyawee) @shﬁ th@ rf@ncuona1

nor.e the fol | ow ng properties
assaybsic}eagn‘t{eg Hn PD-1 with a KD of 1 x 10"' M or Iess

Antibellied thet Bind itdthe\S atedBpi @b as st R i Aabtgmdms ofl tHednberiion

- Rty o dinsi o iy fflom gl BRLABONe BELBRATS s epitope
on himan BEBskas anytafthePDrl manodonl enmhndms wf ithe iamentioR (aesatibodies
that ﬁeﬂz)e tﬁ@?o ﬁi?fttb QRQE’-Gb?]@E%%]Eﬁ %‘lilg f @zﬁth %%Y %f‘th%gn&ﬁolglonal

he an

antlb@%é ﬁBF d%VerlFﬁﬁRley Ipnarefy erreq ¢npbe @eﬁmthgéﬁvenm@bpéy fas@ross-

com}l%tit’ﬂl@h@ﬁldiﬁs cE’IDthe&ﬁ@ﬁdUtlorBDaﬂt%oﬁ? l'fﬁ_’ﬁs thavild Vi 'ah& Vi sequences as
ant i s_anti.gen cific

o RO 5 S 950 SR o O g B s v

and Vh Secpencebads’hdvﬂfmntﬂEQ ID (NfDs: 2camld|9, ga“spadtlhelnym otithomohdarlénal

antlt%rgg%?fl e(ﬁagvn?ggo %hWtsegﬁé?l%eé“%%Yle‘ﬁhﬁSEg"ﬁ N6§n§ 8n(ia % respectlvely)

no acl
or the moelotzledalfanbh@d 4 thaning\anand Vi segueficeams mhpvacmoSEQ ID NOs: 4

fo 7
o BEISRR o oML opo M eyl s
showr lgr%EQ BRAIQs: 9 and 4By @ the gioaﬁclemﬂazn%@ﬂw&&%(h@w Vs Vi
sequéited 8% §HOvAGh SETEIN DL 698 231 &dhé dAbEIBMI antibody 5F4 (having Vi

and Vi, sequences as shown in SEQ ID NOs: 7 and 14, respectively). Such cross-competing
antibodies can be identified based on their ability to cross-compete with 17D8, 2D3, 4H1, 5C4,

29



group consisting of amno acid sequences of SEQ ID
NGCs: 43, 44, 45, 46, 47, 48 and 49, and 28 WD
waQos/12Pt8 68 PCT/ JP2006/ 309606 conservative PCT/JP2006/309606
nmodi fications thereof. In another preferred
4A1 brid¥domit in standard ¥ bindangiassexs: | a%loeexaegql@ BIdoRe analysis, ELISA

assagggtfraw 6RERY DS DeHedtY dh?ncﬁﬁfrgte%?&g %Bfg}ﬁeﬁt%ne&ftﬁﬁle gntibodies of

mt he grou r]SI stin nQ aci sequences

the chjreytipVaueon. 1 5he SB1vIot A (98, antiboaso Teal: she igiae of for example,
17D8, ﬁzme UyHEt 5€8, 41@11! f7DG @) i584 StotHuga@ PD- 1 &R ehoh§teatds 8t the test antibody

cnhaln v n nce C I,.Se
can Chele \gﬁfla?@éq%}éﬁ%ﬁsé@%ﬁie%%rﬁfé BBl Pedn Buan Rp-1 and
thus bindame the same dpsempueniemsan BD-1SEQ7DB, BD8; 4B8,5CH/or 88]11. Ina
e oo e e MG B N T 59 0FPD-1 s 110
2D3 <L e 4Ab i T on TKsris 2 human maneglegak antibedyr Sush hamiano
mon@fﬂbﬁ’al 'éﬁ‘ﬁilbegdlé‘s%h BRDrdparld £ iited hémésf:h hltﬂe Bidgnks. o

di ng..characteristics anti bo
$E LAHDRBIC] ¢ d sequence Such conservative

Ahfalnﬁbédy%f&hé Ikttt ﬁlﬁHanQﬁlrﬂeMshﬁgﬁd eﬁiﬁ%ody having one or

tl t
mord Ghth YRR fiufFacSiiscofg Boret it RO AR R! i engineer a
modigied ndabatly, edivh modifiedk aciody mnayH&tva nltered podpetties from the starting

dj ' ' . e
antlb%H% e- e‘%{é gfl}ﬁstfoql cal B@gtg]ﬁgééédaﬁ] %18B§§¥ng%g% %é ﬁll%tr% {els%lﬁgs vglrtlém one or
both yadable regiausi(ea, {Vh andlor No), 4o ekampls witkiniope oe plose EBRwiegtons and/or

w1thﬁ\rbn%r8r Adréflatheldlt ﬂ%ﬁmQ aVAH@itl%nﬁl}%ﬂ Merrbid aﬁh&ﬁitl ody can be
I es of .am nop. acid i dues Hhavi.ng si.m

F
englla%ﬁdﬁéy RadiLyiRE ESHICER PGP the CORNEAN G9gionl s & cxpmple|tp aler the
effecltofrqhmdmnesmoﬁdlmuﬁsdymth basi c side chal ns (e g.

(ORE gD SpHE meich Sgirieting ool Eaihe piiretiad &a%ﬂémmg
Antﬂsodi@ iotesdch smth(taggt antigenscpradomias iy 'dngmu@ anghcm badiresdjues that are
locatS§ id ﬁﬁlg il ﬁyég? thﬁ ﬁghttcﬁ%lﬁ%bﬂﬁ)lenﬁéﬁ%rﬁg ﬁ@terr Eﬁﬁ’ng Ifégi%ﬁg] ¥CDRS) For

_nonpol ar s
this reasometheiamano prid peavences warjn &K aﬁemorméwmsehetﬁepn individual

antlbbﬁfeélttﬁh%@éﬂk%@essd@ﬁd&&a@l)ﬁs ( eBQca;usé bDR%hﬁ‘&lceé’ ﬁje'r&?orrllsgble for
|

h H’a> ‘ar. maucsnlgf chai ns g
most g BRGHERHIHeR SRR P o HapoSS I ecioieaiee) reo TR bR that mimic
the prapegticd mf@peoﬂiin ghturalty bdcuﬁﬁngvaﬁtibddwts |b9 c@ﬁRrU’cﬁgg Gipireﬁfonaféctors that

inclu! m}jﬂé? géclqu nceé E“roanu gl\é %E%c' frlaﬁ eﬁgraélg r%gc 18§ %e%ﬁ %(ﬁqdl cipto framework
sequentds ﬁhm afliffereat atitodp sdth differebepropettiesi(skgre.g. y Rieahmarth, L. ez al.

togsf .
(ol oa e Sl g Ndgasbag Sel gl
T

”é’FﬂN"MCi"Eio‘gqeey §4a86: HG29-40933:Hé SsBarentENo 5678, BS to Winter,
and TASt Pareht 1N6§1t5| dicas58k5,08 3,60%782 41 4, mmtﬁ%leen etal)

odi [ tion r0VI des, ant i hodij es t
blng glengf;{ ﬁ%}' e@%"gg’b“éﬁ obhedpyRIHoBBetaBg oAt is ptegi gonoclonal

antibBly, Jor ntigen-sinding dottioncHerest, Oémpﬁﬁng aWestyl chain(variable,region

com;% %ﬂ(ﬁb&gkﬁ SCBB_B?&ncP?ﬁﬁS tsre]c?ue% Jn g@&cagl&%%ngg es%qeﬂ?fpgé selected

fromdhe gﬂ@ep |cnmes1nmgmﬁﬁEQ w Nﬂsf &5,rlécl 1B ritBo 419,188rand 21t RBQ ID NOs: 22, 23,
eper n S o! i

24, 2@ .’5.@ 2‘?%‘?18 28 e%ﬂd D I%§ g@ %Q/’Dg %%@ 34 ﬁaﬁéﬁl%b\;ﬁw%ﬁﬁ and a light

nonoc aving
Ghallg%@é}?d@glogslomgﬁm qqmsgé R3 sgqgemres comprising an amino

acid %s 88R%!seMeled JronPthelghGup B @@h thhedy: 33037, (3l%ay9 @ 41 and
é‘E

o, SFOm R r A AN R mc‘% T30t Vabs P55 and

56, rafideativélyVL Theeusnok astitmsies komain the SEQnHVNCBR s3qushdeslér,
respectively), or the nonoc|onal antibody 5C4 (having
VH and VL sequences as showrd n SEQ I D NOGs: 4 and 11,
respectively), or the nonocl onal antibody 4Al1l (having
VH and VL sequences as shown in SEQ ID NGs: 5 and 12,
or the nonoclonal antibody 7D3 (having VH and VL



sequences as shown in SEQ ID NGs: 6 and 13, or the

nmonocl onal anti body 5F4 (having VH and VL sequences
waowhewassi n SEQ | D NGs: 7 and 14, respectivel pLT/J80061309606

cross-conpetin anti bodi es can be identified based on

monp¢lenal aptihpadiesyl 18, 2D3s 4HE oYk vtd 1 TIA3 ov 84 yetbmay obirfain different
framefwork @quiieeL BOH/ tiags%]a%éb&%’ JPZOOG/ 309606 4A11, 7D3 or

5F4 in_ standard d| ng .ass Qr _exa
o) e ey egueneeq @ be.gbtige fim pribls W%%@ba,sewwubhshed

 referf@fced sied lﬁamdéegmﬂﬁhé adtibody gslse fQu@Rest i Eruﬁ e\mﬁlblet Q&mhne DNA
nt 1 QN. e

t
scanieh B oo, AR i B AR e e ppb o P "VBase
hum4ay gﬁmlﬁ@@g:qufbhﬂe ddiabhse faAdilable BB therInteldet at erwvameer PD- 1

e STBLAEE o U8 o P60 0L P QBB o

ImmppelagicrBnteresh ifth Fdioni Hefs Depattmentsfiealihiand i!ﬂ@lntm Services, NIH
PubltHelﬂ@ﬁ‘NB@ L3942, ]I%Qﬁmsglpq Md"ﬂal F1402) 0ThéRJertdid & Huﬁnan Germline

referr Eb t ‘t he a gody that bi.nds t

aﬂeélceiﬁ i GrpBR O egtaents wish lefprfnt ﬁmervanable
LooﬁbﬂxlﬂMOT 33010227317?46 788; &ng lﬂ]éainJ 1 20] [JoJ27! d?ﬂ(d|99lﬂﬁtA Dﬁ%‘torﬁsﬂl’hman

nog odigs ¢ r

Gerd 8 Y SRR OB S RS R e Pidle" Bl R i pis2-536.
the cksmtstnfswé dachnifi viduidh e e&preasiy nmq;oraréd hérein byvefdremme.  As another
exang}fé ttﬁ‘@éerﬁﬁ’i? %ﬁ\h& Eiﬁ%'hgﬁ% tah&) Ro: dhd! Jégiaﬁ)lg?egion genes

seq e ces di sC

can hesfoundhinghe GeaBankdatahaser | Eﬂf @c@rneh:gtm&eﬂoxamgﬁ@m ¢hain germline
sequéitiel R in YHY OO TTPRIMA 1 thod §Y 418 (ﬂqéila'ﬁﬁ%nhﬁé/&céh%ﬁﬁﬁg GenBank

N Wy PSS 1 e

and MIlt (lm4r63 @)1:&1ch-7 (NOII 00 VGO 2kl &NT ©g4637. (As anothmxaﬂ@wthe

oo <% TR AR B T A Sl A st
in the h¢companying IGepBank a¢ressiardyunetzans: bel - 6@ WGneeTEA9ANT 024637 and
Bco'?@s%'s yﬂ S‘Egﬁésb@'m&%%dﬂgnoﬂb%ﬁq cﬁ)@w@&ﬁmf 834637), 3-

frect or ”f unc

303&N§ é‘ﬂﬁ/) andyFa23 (AK0B67R)ar i abl e regi on engl neering that
c a?rheb&rdaerfa‘n%m sbquehéds fg{) l?ﬁetﬁg ﬁ?’] antlﬁﬁ§1b@9fﬂﬂh§ %m}r?ﬁﬁgg #elthose that
Wi i

are shutel B ibarto et Ro saeRComstd by seleaed inadis ghine

invemtiomi &g einilaene thedVi B333deineswork seygen&gi(SBQ ]IINBS)’l) aidfor the Vg

4- 39tﬁtﬁn§e\&g§l§§g bn{)elg?SEQn | n@f‘(lﬂ Gazlgfw?%cﬁ< %gnﬁaé%ev%% ﬁequences (SEQ ID
NO: gehandfnrdbe YutldiSdenfwabrequeBessd8EQ IODROs Eduesd by peaferred

moné&érﬁﬂ’ BitRldfes Pihe iM0SHicANt TROSY, r%ﬁfd g@ﬁRﬁnﬁr@o@aﬁ gglﬁ.tences and

possi bl e to _express reco ant ant|

the \ﬁi @81 CRB2ptuhePRS ssqusnogsp ean e grafied gma|fras}ne@wle Fegiong that have

the I@ermhlbageq%%%@ ¥s henHund &t the ge??rﬁlﬁfeQﬁﬁmﬁﬁ lb%hf? §net ﬂ'ﬂ@ﬁl which the
I-NnCl.ude seguen om e S |

fram i G T ARICa 0 Yoo ) e IR SEHUSHGGS Chp B tadteR o %@%%%@5 regions that

contém one er wofef mutatibnsastdohpdiedub the ghicifine eaqheme@pemn &ample, it has

been 'g‘%gtﬂgt gﬁ‘?ﬂﬁb glﬁ%gﬁn%‘t }tzengflmgl ffgg%%t%QS 1dt}eg w1{h1n the framework

regiops 10 B2t 5r erhasesihe @ntigan tandmg alitigoyf the auntibodst(ee eAgAd.S. Patent
Nos. %63'30 19155, 485,889 159%97@0913% 18d:350 tg’@jsu%gﬁ . 9,225,539
0 Wnter, ’and. U'S) Patenf Nos. 5,585, 089;
5 Ao vdzp%ﬁﬁva@ah@cre@?e mglifEgatien isie r&llltai)e B peifl Fepidpes within

the \Q{kﬁfdhﬁfVKe@DRdl (IBMZ £H/0r TDR @16k 861thREbY Eﬁo\k%n@ Br more binding

t ed ti or ,ant.j i ndi n
pronBs Bl aeFRRD G TR PR b o5 Circhtry Pulsmitis or PCR-
medinted innnagenesipcarshengprfobiRéd taGbRAduceribe MDESioaE) uﬁhﬂﬁseffect on

conprising an am no acid sequence selected fromthe
group consisting of SEQ I D NGs: 15, 16, 17, 18, 19, 20
and 21, SEQ ID NGs: 22, 23,




24, 25, 26, 27 and 28, and SEQ ID NGs: 29, 30, 31, 32,

33, 34 and 35, respectively, and a light chain
woanicakiwesr egi on conprising CDRL, CDR2, and CDRBT/JP2006/309606
_sequences conprising an am no _acid sequence sel ected

antitfody hindiee, gf other Boadonal prapedy oSmtpresh, e eyalua®d in §8yitro or in vivo

assayshs d%@ari%a heRsh alﬂ%pro%&i i RESan s, ggrefés}gblyg&gngeﬁgrztivés;

d.49, and SEQ | .90, 51 , , .04, ) .
mm%ﬁ“?‘é“s‘ﬂ%@’@?‘*ﬁé‘%@bo’?g%,e indgRdycegh: | Hisdmeationsieay be amimowgid
sub sgmﬁ;)i}% Zatﬂ%lgloﬁ%%héﬁémﬁﬁs,dfut |3& ﬁffl‘e%@ﬁiub&t}dlﬁ&is? D8Morec[>)\éer, typically no
nocl ona Li es . ,
mord ith 91V, Rt e BrE besiEL TR CERTREiA a1 e

f r Aweandinglys évaretiee smbodimengbe irvettidogtioesles Solated anti-PD-1
monééalt@ﬁa%‘ﬁﬂﬁﬁ%cﬁgsggﬁ "@Eﬁ'@g{hlﬁ?&m’% tﬁllgl%oﬁ %@Hi:pﬁgiﬁ% égleg)vl\grp‘chain variable

. ases or . erences tHe :
regiQfeGomrisinga () ispbd GDRdrregion gompeising agemimanigh besuence selected from

the gB&UpP¢dnsRLiAINGY SEQADEAVOESI 5f 96, U ‘F@,Wdﬂgg‘é%d Q{lg)rltaii}] gmino acid sequence

.chai n varjabl g regjon genes, can pe.f .
having pogs gwo, th{?ﬁaﬁub%f? & 37Ring é&@éHE@lfﬂlfaqnéb eiqng a pdditiens as
compmrlec} hJeSE(_DﬂBE{TIgﬁ:tISI IEEWM M,Clt9§32(f!3 andiﬁllgp(ﬂ)ﬁa Vi/OIDRS edgiorféomprising an
. e in A, et al.. C
ol RRulebe STk, Ao o Gptint of YRGB B2of. 2,25, 26,27
and 28, obepaminverid sekjuéealhakingoohe Hvoa thr&e fatiree five Aimiho acid substitutions,
[ - = IS 95,44l , Lt . .
oo Vg R Ronhe RO MNP B s R om0 v
CDR3aggian sompesips PR pryncGraid preuetce\elested feam thegreyp consisting of SEQ

ID NOst ber3008 1 H0De8 Var dndd¥seor 48RO adid f¥hencBhNing one, two, three, four
q227:.776- 798, "and Cox, J. P. LiigSledl o (1994) A .

or fiy§ 3miap 3Fid sybstiiefings. dedetians or additippsgs spmppted ke SES 1 NOs: 29, 30,

31, 33t 33)3g aBd 3$; (d) at\neCORUsagien chmprisidg ah afidCdcid sequence selected

. - o i.ch ] ]
trom3fis B0l isink B8 STRTIINGE: 36,7095 2 abehotha %S onan i acid
sequencs rhpymg mbod“gemd, !ﬁfulr DOKfive eqlinmm sufbstitubions Kie]e’eianwor_ additions
as co?ﬁ%rééi'e 19 @E(ﬁﬂ%Nﬁ)s\/ 351 PPhg I gfb,?%‘l] %ﬁ"k?; ge)f‘ig?lf g\%ﬂnzglégl‘égl?gmprising

| enBank dat abase. ’For éxa >,
an agRgjagidgenninc seleded ffamcibe srayirransistingof SHQID Nday3, 44, 45, 46, 47,
48 anitDA5s @r ah Emeibadci PdtlgBerdd Habi‘ﬁNé%E QRRATHY ) BouPdR BB Kmino acid

o T NG A A L
49; apdi@) Q0LOCDR3aagioNEoNAAGRZ hn advbnBavid Segiesocasiebred fida€the group

cons{sfig GO0 IBYSE LS1 5038 B4, BF oRE 56 A8 Sepi 8RS e having
one, g, Bharier, favterdsieamine atid substitutids,(dB:tROS 01 adlitidds a8 246:9ared to
SEQaNINOBGE79833) 53 54545 (NEs£010109 and NT_024637), 4- 34

(NG 0010109 ‘and 'NT’024637), 3- 30.3 (AJ556644) and.

3- Brgipeerorhangibgyies pf the dnveation pghidrdhosede yliethanadifigations have been
madd 10 fdngevidtk iréities ithin VHhand/6Y ¥R & 8NodBrdve eRSproPaties 8f Be

EAE RN e S o .
of the amitlody. t oF driesaiple3eBSafpraavhiotdd ‘bacighetates oné SERord T work

. . . WOF, uepc SEQ.| D
esafto 04 s il Lo L RERL o IR LBt hs
undergone Fomatianiation ey vrniairbfiimeweskoetidurs dhas iffs f{@EQe grmline
sl 681 AR P8 B 000 S ORI Pby comparin
the apibpdyirmeperoseanencepito thegeamitrsesqyenngs Foaswhish thepatibody is
derivgd.af ted onto framework regions that have the

identical,s ence, as ,t hat foynd i.n the rmine

i hRIOERBISLT YIS LRlo VY SHORHINEIP S REAmino AsHl RRESAR the-fFamework
regiode of the andPDr-h entiliokiesclJDSn 2BS, 414h 36t ¢AAl t AB amt §F4 that differ from
framework regions that contgin one or nore nutations

as conpared to the gernline guences. For exanple, it
has



been found that in certain instances it is beneficial
to nutate residues within the franework regions to
worbestiaiws or enhance the antigen bi ndi ng abi |l i PgTOP20061809606
anti body (see e.g., U S. Patent Nos. 5,530, 101;
the hgapaehabspares, omliTesequentes, Tstemponcoranere vl dte amijio acid residues
in th@ﬁ@ﬁﬁ%ﬁorl& YaRRorNeq¥eHck &3 tReif g&‘nﬂﬂle%giti LGREd, PRk §o§na‘i:1v Igluta’uons can

Sufate am no aci d resi dues w VH
be '@Bkix}lt 0 fhegesml 1@@%@@.%@&6&5@3 v Sy 1F‘??&iddv@a§¢¥@515 or
PCRQhanmkenhnqgmegs propertles (e g., affinity) of the

R CC A T ol Rt L ——
differ fronotlia dight ¢laimprredtigermilie sndertchke Ebf emimpls) f@11AWB, amino acid
residaQ %@’} &%ﬁ%@?ﬁ%%@% sgﬂegg ?1@ wht%ﬂeta's tﬂ?g}{es{%llug ‘fiﬁ ﬂl%’coﬁ'espondmg Vk
L6 g@mdmpaaeq@rencg 1§ mleucme 0 B@ rqhﬂrn\th@ﬁamawgdyr@gm sg@mcépstte dheir

gerni}Rk RbAN ARG, B Dathtit MnkthonEeaTBE eBackueh&ablke germhne sequence

t ficat d ab
by, fg o?n A aéﬁg-%ﬁﬁge%p&gae&% qféﬁ]%én e C rsnggllggne%/se(e ga r1r§s1due #47
(res1&l&>z$13l dﬂHRZ)nﬁ'thea‘dQ of lm&ceﬁf b&‘&ia@km@ﬂa&d” Btdim BORucine to leucme)

sub it U Mor epver, t
nin SR oD et 1 BpimCohc St 2P um il o Vg i srine
whelemhlsetgmdme arthe abrrespendin@¥&dr i geginline seyuammtibethreonine. To

returfi Qfﬁ’é)ﬁl% new rk rtegfca)g %iﬂ%ﬂ&ésqg IO, %’érﬁﬁ %Eérg{ggﬁeﬁ%nag)tr exflPﬁl% residue

es, or ant en-

#20 efitbe ¥xrof 48dirende ibackneaied ‘ormisarinedo thtsbainer egu@n ‘backmutated”
antiboQiER %fesdlwmtefnﬁéd B B@'&r@%ﬁais@&b "thqu{mftioﬁ' ng an am no

uence eIeCte e ConS|st|ng
SE%% ligliaent 9V pegions for 1315%:1?33 8311304 214 755, sttt garent
gerndine /538 eétpﬁncdﬂla\GhdSKQn arBiguie®), THeratignmbmst O regions for 4A11 and

acid ubst t Ui ,..deletions or additions as

574 Q00 RGPt B e gl s FSuilin B LETS 05,
(b) a VH CDR2 regi on conprising an amno acid
sequence selected fromthe group consisting of SEQ ID
NGs: 22, 23, 24, 25, 26, 27 and 28, or an amno acid
sequence having one, two, three, four or five am no
acid substitutions, deletions or additions as
conpared to SEQ ID NGs: 22, 23, 24, 25, 26, 27 and 28;
(c) a VH CDR3 region conprising an amno acid
sequence selected fromthe group consisting of SEQ ID
NOs: 29, 30, 31, 32, 33, 34 and 35, or an amno acid
sequence having one, two, three, four or five amno
acid substitutions, deletions or additions as conpared
to SEQ ID NGs: 29, 30, 31, 32, 33, 34 and 35; (d) a WK
CDR1 region conprising an am no acid sequence sel ected
fromthe-group consisting of SEQ ID NGs: 36, 37, 38,
39, 40, 41 and 42, or an amno acid sequence having
one, two, three, four or five amno acid
substitutions, deletions or additions as conpared to
SEQ I D NOs: 36, 37, 38, 39, 40, 41 and 42; (e) a WK
CDR2 region conprising an am no acid sequence
selected fromthe group consisting of SEQ ID NGs: 43,
44, 45, 46, 47, 48 and 49, or an am no acid sequence
havi ng one, two, three, four or five am no acid
substitutions, deletions or additions as conpared to
SEQ I D NOs: 43, 44, 45, 46, 47, 48 and 49; and (f) a
VK CDR3 regi on conprising an .amno acid sequence
selected fromthe group consisting of SEQ ID NGs: 50,
51, 52, 53, 54, 55 and 56, or an am no acid sequence
having one, two, three, four or five am no acid
substitutions, deletions or g?dltlons as conpared to
SEQ I D NOs: 50, 51, 52, 53, 54, 55 and 56. Engi neered
anti bodi es of the invention include those in which
nodi fi cati ons have been nmade to framework residues
within VH and/or VK, e.g. to inprove the properties of
t he



anti body. Typically such framework nodifications are
made to decrease the innunogenicity
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withingh¢ frgmewpikoregiony ®seve0 Within a6 @ Iﬁbreﬂ)R/rthlons to remove T cell
epitopes to thereby reduce the potential immunogenicity of the antibody. This approach is

Publication No. 20030153043 by Carr et al.

In addition or alternative to modifications made within the framework or CDR regions,

also referred to as “deimmunization” and is described in further detail in U.S. Patent

2

. antibodies of the invention may be engineered to include modifications within the Fc region,

typically to alter one or more functional properties of the antibody, such as serum half-life,
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agaii ﬁﬂilté@ ofie 6€inbre iﬁﬁdzttdhﬁh‘probélﬁbb@f tﬁbhnﬁlﬁﬂi&c e Ehfleof these embodiments

s oSSRl PULRRRER, e S EB B8R AL P i of e

EUlndem@'sTéababed in further detail in U S. Patent

| F’Uﬂl ?I&aénll (RSt &Q%ﬁ%%?@@é@ oP&H%E‘ %tdlf?e'd subl lﬁgﬁ’letnlugl%er of

ternative to
cysterm%mxﬁ@wmdhe lupge Fegiiros §1tereé,m g brmre@.sedcﬁr dehl@a»‘#qﬁlv ehisapproach is

desciiBdd RSheNEI N SEPREntiNb. '5@7‘@@ tﬂ;@dcﬁﬁé}%? hPN ST BbR Bffystelne

C one or. npre functi
feSIdﬁP%I&éﬁ? higge S?gl&q%fa é‘lﬁ Fsoaj 4 Gyich exmeler Gks ASSpRPL, o the light
and heavy chains or to increase or decrease the stability of the antibody.

In another embodiment, the Fc hinge region of an antibody is mutated to decrease the
biological half life of the antibody. More specifically, one or more amino acid mutations are
introduced into the CH2-CH3 domain interface region of the Fc-hinge fragment such that the
antibody has impaired Staphylococcyl protein A (SpA) binding relative to native Fc-hinge
domain SpA binding. This approach is described in further detail in U.S. Patent No.
6,165,745 by Ward et al.

In another embodiment, the antibody is modified to increase its biological half life.
Various approaches are possible. For example, one or more of the following mutations can
be introduced: T252L, T254S, T256F, as described in U.S. Patent No. 6,277,375 to Ward.
Alternatively, to increase the biological half life, the antibody can be altered within the CH1 or
CL region to contain a salvage receptor binding epitope taken from two loops of a CH2
domain of an Fc region of an IgG, as described in U.S. Patent Nos. 5,869,046 and 6,121,022
by Presta et al.

In yet other embodiments, the Fc region is altered by replacing at least one amino acid
residue with a different amino acid residue to alter the effector function(s) of the antibody.
For example, one or more amino acids selected from amino acid residues 234, 235, 236, 237,
297, 318, 320 and 322 can be replaced with a different amino acid residue such that the
antibody has an altered affinity for an effector ligand but retains the antigen-binding ability of
the parent antibody. The effector ligand to which affinity is altered can be, for example, an
Fc receptor or the C1 component of complement. This approach is described in further detail
in U.S. Patent Nos. 5,624,821 and 5,648,260, both by Winter et al.

In another example, one or more amino acids selected from amino acid residues 329,
331 and 322 can be replaced with a different amino acid residue such that the antibody has
altered Clq binding and/or reduced or abolished complement dependent cytotoxicity (CDC).
This approach is described in further detail in U.S. Patent Nos. 6,194,551 by Idusogie ef al.

In another example, one or more amino acid residues within amino acid positions 231
and 239 are altered to thereby alter the ability of the antibody to fix complement. This
. approach is described further in PCT Publication WO 94/29351 by Bodmer et al.
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f ql) ﬁ]?e@ﬁﬂb&iy dﬁﬁuﬂaté@ﬁlt%%ﬁ-sﬁ%lﬁ% lehidwf Respénsdd;. and EP O

Met hods ‘of Engi neeri ng
Ar@ tg @ZO%EW@@%?@EO@H&%@HS?% anti-PD- 1
ar(])lthedm‘rdmdyanmbngs tulloanell piéwikinenees di scl osed
herein can be used to create _new anti-PD-1 anti bodi es
by nodi fying the VH and/ or sequences, or the
constant region(s) attached thereto. Thus, in another
aspect of the invention,



the structural features of an anti-PD- 1 anti body of

the invention, e.g. 17D8, 2D3, 4Hl, 5C4, 4Al1, 7D3 or
wOePRkdis/1arws used to create structurally rel ated aaTiIPIDs/109606

anti bodies that retain at |east one functional

pr e fungtipnal prepestigsiaf et altsrastantihediphoanhe asaesseliatingagandard

assa§"§ [ale 'irptﬂélé?@a[hd%} degcrlb%&’ Elex%ﬁfi giﬁ’éheas tAEse s8f fo%ﬁrlﬁ t%amples (e.g.,

regi ons g 1, 1, 7D3 or
flowayfogtiyn 5t H@r%,séﬁfys) can be conbl ned reconbl nantly W|th

knoweerfairpebedifefits $if eiesméened st enginberingdMMbolies 6T 8Btifvention,

mutdit SOt dedp o) s 3 S kD oo ey 1 sntibody

codingsegueneeranddke tisslting sedifeddome-PI0X eetibbdipesandie screened for binding

actnﬂ'%%klﬁ/o? 6{H.Fﬁ R 181‘1:4{1 #ﬂgogse}tnag 3§ dgﬁ%ﬁpéd R%gln' n l\}ILtl]cgtlorBi ﬁl {ho% have

neer |
beenrdes¢rdhgdiin thﬁﬁét orFarskample, R(Ffé Pyblicatina W0 0@%0%}8&@11;}’1 Shert describes

metlﬂﬂ@l’dr@%htﬁg a8l Sere@fin® Rty Wﬁlo@@ﬁslhg thﬁfh%oh hli&&hesis, synthetic
To creat ngi nee{wd ant |

llgat}pgcaégeén qr@ combingtiop theredfar eAﬁpﬂ@hveI&x%qu Publicatign WO 03/074679

by Lpt@teeirh Heﬁﬁbeﬂﬁbﬁhb@ﬂ&fﬁsmgl donpuniodl stRdeingf métheds\bl optimize
r.,ovi ded herein, or one or nore

physﬁgemgaygrﬁig@%gggﬁlbpﬁﬁher the information contai ned

of thednvattiant i ng mat eri al

Aﬁf)fﬁ%; §s @c (ﬁ‘?ﬁ{ﬁge&% e?tta 9% o &? %E‘iﬁqﬁ(ﬂécﬂ&rthﬁ e%code the

from I na sequence ancg
antibgdies pﬁthednver%@m efhbepagleir gci s m@a e dresant isvpobseally, ins gl lysate,

or inf A @IR- plfﬁfe@rcﬂ'sﬁlﬁﬂt%tlall @f‘%%ll?ﬁ r RHReRIdRM is "idBited” or "rendered

| nve tlon ovid for p paring an
SUbSE’ﬁF yFﬁ‘-r?E" g(h?‘? B‘br %‘T‘l’i’&‘er F%l ulas comnengys of pthercontaminants,
e.g., beRY yeltubdi muicloby dcidy @ Ifr@lgin@ rbyadﬂe?ndhﬁdﬂbgd?tﬁmnﬁleludmg alkaline/SDS
a sequence sel ected fro rou
eI By oy SRS S50 LY B L s ot
knovein the altDRSee; EqAusubel, sebk,cide 987 pGurtrén Pyotoagls in Molecular Biology,
Gre¢ g@ﬁbﬁ’st Iﬁf\gg@ﬁta‘s%ce Rew York, 2 nlzc!?elct: %cgd o??heqﬂgentlon can be,

sequencé selected from %a
for e&@ﬁglﬁsPNﬁgoroRN d|mpyNegmayept cgptaimintronig zsequ;gcess 4 Impgreferred

embfimed) tHeQtucldid dcidid 4 AMTAGRSEsuIYar i abl e :r eg It 03 ?nt I b?gy

o R e e B AP o g g e oy
techsiquks. 4 For antboBids srpressed &y dgbiddreds (bigohybtidogiOpiepared from
a8 il Bl il B iostchitn Sepes S cssihited g BBV, comas
encocimgsihshghtgmdﬂle@mhams NGhe @Oibodysthad&y tisybEdoms Saralobtained
by Séé(laﬁ& btRﬁirﬁ;ﬁfﬁcﬂﬂoﬁBr LISRAL cl&ﬁi #hAGu %C' fof. Q&Lb%gfes obtained from

g ch aln varla ere
an inygeeghetalia ggne HorRe(ag- gringape disa amhequ@@b Bipleic acid encoding

theaaﬁsédw&nb%@@@ﬁzefeaﬁmﬁ{&@& at least one altered

]%’ ag“gg%i it %@I‘lﬁ‘ﬂéﬁ %ﬁtg? ﬁlr"gss' n%g,t St g}f{l,qlgaiihe VH and VL

Sequbllc!eb Oﬁ@hetl@ﬂsnﬂbﬂ oL 6@4béAﬂ.l]5,éﬂ)3: @r il?4erﬁ61|i(ﬁ>1@ﬁﬁ atibodess DNA
sequatpc%s glkcté)%{ngﬁhe ﬁk%g%cﬁg 89 er e 3 4 |1bo§2 | égz%]qlu zﬁg é’l{lg )SF4 are
shownslncﬁ’ﬁél Hhé{OSr 8721889, @hél &oand 6(3: r%péctxvleyt h®NA sequences
encofihﬁgciﬁé Vﬂgsle%ﬁngpse&t 17@8 9f)3t g1 el Zlﬁ L7 PO £3 shown in SEQ

h functional properties

ID NQ#¢e b, 0H1127, 5&659#61‘1 7|0b FﬁSP%CéFV?IGi (a) the antibody
bi Odse Dﬂmﬁ*ﬁ%ﬂetﬁ’@eﬂco\d‘l gV aKk@ VO sedmenikQird obthided, |tﬁ§s‘é DNA

fragr&%%cal})%ﬁ?&rth qugj&tedrl])g'tsta%Harﬁtrgpotnllb%elu% Iﬁﬁﬂ ecth 1quesn?or example
to convert the variable region genes to full-length antibody chain genes, to Fab fragment genes
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(c) the antibody increases T-cell proliferation in an

M.R assay; (d) the antibody increases interferon-gamma
worosuetis®n in an MR assay; (e) the anti bodyPCT/JP2006/309606

I ncreases _11-2 secretion in an MR assay; (f) the .

or tozricF sene. B fhgse maninwlationsom VIL-5 VI pnenringON Avfiageeent is operatively

linkedlb lnothémN%h@ag?ﬁHdt Qﬂéﬁéhﬂ oFﬁe} prdtéif, KRl ngalﬁfboﬁg chlstant region
L (h anti bo d st 1 nul

ora @W%éﬁ %rpeéhie temmfa}w B’Jfﬁ% eds ugedyin ! g cemertbs dgtended to
meansﬂllamhle atve DN tfiapodytsaesiordanch (haj the aamignidid ences encoded by
the t &%I\?‘é%%ét unmor__ cel I rovvt hinvivo. 38 W) 2006/121168

¥ BraGsenaEn ! ém} unctional properties of the

al The isdlatedtDINAdinesding thebeH asgios serbaicinvertat rudaitldength heavy

chan‘?%esrﬁ%i (ﬁ‘)\éﬁa‘tllgglglslgltki BFWEﬁcoﬂﬂ@NA%%ﬁ&f&QFﬂN%fnﬂegWe encoding

heavg ghaipsensfant segiens s £al2gnd Ci3 ke rEhm anlmnwcnfrmmaa hefvy chain
consiah@regﬁ)fn'”géﬂés £2& kBOWh NEGE AR sY & DRALSE A | ENE. ( 1991) Sequences of

i on, e introduced ran
Protify G o Bijo AL Feiar FU Fion. 1. SciTesmrinornt Heslh #byman
Serviced INTH BuddjostivneNardl -3142) aed DNA figghiests bhehpasdihg Bldselregions can

e o R0F R P FOIERNETBhc 00 sBE b onca e s o1,
IgGZh&(é} ﬂgGMIgAt igh égI\/IrmtIgBd:snstmteeglbngdmt desicpriefeeably 1s anHgG1 or

IgG4gdt'?%?ttaEtg% fort a”F&Fa F A%C% dé;HQ'JfI 'hgﬁét' V@ng %g ek §IQco}a¥nI$ DNA can be

| . cr| sScreeni
opergityelyitkpd ﬁsamth%rl%lﬂﬁgmg@eﬁwdmgmlmﬂleégme@mm CHI constant
regiofy nt hetic Iligation assenbly, or a conbination
reof.. Al nat i veI CT Publication W) 03/ 074679
b;lﬁt alfglflteglﬁ en&cglé%g FREPRL cogger}:e& to a full-length light chain
gene Conpelt 2 4 Batalighs chaie geng) by&iﬂemis'elty(llrmhtgl the X8.-encodin, DNA to

ok PPN SR ORI, - o
humagdlight chain cetstant mggm geoas prerknaivngn the aruGkee.g., XKabek, E. A, ef ol
(199 VS BRI RS of mﬁelmgﬁndﬂe?ogé&mﬁtgr%gf Fﬁih%dlﬁ{;‘r? U.S, Department of

I'nventi on. he nucl el ¢ aci resen

Healthgmng Human Sergiges, NIPablicatios No. r?ylé%ﬂas)@thWx fegmented

encompaﬁm@&h@s@tré@lbﬂls&’caﬁ%%bfe@ﬁd@ bﬁtﬂi&{él’@lﬁ@l(%ﬁipﬁﬁ'c%on The light chain
subst antj a

I
consighiCeidh Fon b2k ARG RTRTIEY RUPREN HRCBOH) R PrSRbIgine kappa

constanin’egmnnant s, e.g., other cellular nucleic acids or

/a §% g%l%n %:r\g%i g&‘@f&%%ggdﬁ% @g\}z&l gr(%lgﬁﬁffs are operatively
hnkeé m @ﬂm]nf@ Q‘T’agmeyt enggding Qeﬂegéjle bhleert ¢.gp binodigghea aminot doat squence

(G1y4\(’3@l31237 skEPMAE thd VEREn VT seéfe%cesF (ian’%lé%'i?l‘aegsed%ts a%lontlgoqs single-

ent Praqtocols’in

r
Chammyeﬁems Nt {1%&\(& afpl| bkt regionsyjeied fy dhe ﬂmblvémker Cssem.gl, Bnrd et al.
(19889<;Scdzn6é 24:,h¢23 0Y& st &2 af (g8 t)ﬁ&f NHRABLE ScINS 4085 5895-5383:

R L

Prod oblAwibedied ©f dfe Inbentionvent i on ‘can be
Og\t’rl@% n?&l’g&* gﬁtg)g)dge)g( Sﬁ%@ég%ﬂgé Eﬁelé%)rﬁ rm‘pen on ?% %t pGr%Buce(aLﬂ)y a variety

of techigipps drcduding eqrventiprfal menoe pmi egelmdy methedcdegy giznthe standard
somafi¥! Bﬁphﬂlﬁﬂ&%‘%}l aRuhiqhe 8?K%ﬁle9§1@ﬁﬁﬁfeﬁ@@%7g}w&ﬂﬁé Z&S 493.

be] ow)’, .c .encodi ng the
Although seiRitidy h&éeaw PRSCHYBY I8 8 GFRLCTESh B RsiRIey ofber teghyriques for
prodgigndaictidieRaiboly ticed eploged & BNArgl Hind8gdnR st si#8%tion of B
tvmoh ant i bodi es obtained from an inmunogl obulin gene
. ymp ?QB'F ry (e.g., using phage display techniques),
nucleic acid encoding

40



t he anti body can be recovered fromthe library.

Preferred nucleic acids nolecules of the invention are
wohowa2ewsodi ng the VH and VL  sequences of theCT/aER06/309606

2D3, 4H1, 5C4, 4A11, 7D3 or 5F4 nonocl onal anti bodies.

Dlxﬂiile BredfEsdcmsmaliygiamdgr plepaning kybidemas és the muTIDE sy288,

Hyb uctioirlih, the7 H%u@ng a@gﬂl @élﬁestﬁlﬂ?s%d gfbcéﬁﬁ?e | DN Ruinization

ectl

protcg:g[:? %éi]m%lﬁ% gg %a {qqé)?\yfgngl@bﬁgrg Egggocazfcesﬁm@lsmgue known in the
art. 4F-dﬂs1orﬁﬁﬁtne#b‘(ﬂt L., Iﬂtﬁﬁleaﬂﬁbl&ﬁél céllsy agd ﬁletri ;ﬁoiﬁﬁes'a% NS known.
respective
f rg}d%eﬁicso(srg ol glcé)1 4 Zﬁé a\‘}gf &hea Qgghesfg ?F@Efné'elétllcgl %&bglm%%ased on
the sequenee oihtAmufinaqroanclenad antﬂbmiyfprepdned asndaascnﬂnddaﬂaede bYDNA encoding
the hed tl%hh @ﬁﬁﬂ’ﬂh@% 16 g1 ik S5 B gﬂl%@ed fr%in? ﬁ'{é nr? R hybfdoma of

. conver e varl regi on genes
interesh pndhgRgineered 9 C@@W@smfl’@uﬂﬁ% 4 8- abwman) lgl@fnm@glo gliv@quences using

stand%ﬁﬁ@xbﬂe%&fhﬁﬁlof’@ 1S EPARARS. 3019&‘(&31191?'_4 ® GesEE\eh] Qﬁé?fcran'tlgo(#{ the

ul at'i or VH éncodi ng
mu“’i“‘sv%&?ﬁm ap gan P Hiee 19 gwgﬁ%tc%ﬁtamlwa@mﬁnetho s known in the
art (seee.gdilng. Bmem:hw 4{:8’1615617% Cabitik eaal)an mre&:@dn&uﬁl@ﬂi%é@%ubody
ol SR 8B ek Sl 2§ L et g in e
art (setag., U 8. Patent Dioa 51225538 o Winteg andilhBdPaterth Néws,580401:
5,53 PRNG GBI %ﬁ%ﬁ%@o%@@%@?ﬁ%{%t he two DNA fragments

remai n I n- rama he iso encodi ng the VH
r i 2oRTereried smbediment tthejantibodies of the invention hesdwymanchenavlonal
ant1b§©6§ tS’uthﬁhﬁhlﬁicﬁio)éldnhmﬂnBGdﬂeb ﬁlrééfh@%%'t PB- PR l;eo%enerated using

ecu encodi n chai n consta
transgeélécf ghga%fmo%wdﬂ]&e SRFEYING %hrés g%ég SHman irgmupe, fystem rather than
the Iﬂmasalgystdmal nT he(se) trahsgatic aad tt@ﬁho@ﬁﬁﬁ@soﬁﬁ@nﬁd&hﬂudé‘nﬁd&eferred to

herelﬁl? . H&ﬁ)gt el ns 4 Pi%munol dg?sé)gftl‘ierl?f élpgg”fe coépftpﬁﬂé%?{r{e %ﬁ,o herein as

“humgn Igmigepar t ment of Heal th and Human Services, N H
Puf H@(/Mﬂf‘m&lﬁ’s@ iedadL) ey go%gilﬁ&%ﬁrﬁﬂﬁlﬁgo%obuhn gene miniloci

enconpassi ng t{hese regions’ can
that egp sprrange hyynan heaxy (b and Phandiehght waaﬂmnwngkoanhn sequences,

togeth@gmﬁﬂtaﬁ@fedlﬂuﬁﬂoﬁ%t inadtigr&# thé Qﬁ% eﬁ(ﬁ% arld9chaiPleci %see e.g.,
Lonb?%eezp ‘g‘r 1%%@ A @%@fﬂ &géof%é cca)r rggl];rfe {h;glglllﬁ?] I@)?hlblt reduced
expresgan pf mloasenighyf oey, dndén Mspaise ool lm@uﬁ]‘zlétl@ﬂ I‘ﬁhehﬁtroduced human heavy
and li Hf&lﬁﬁ%ﬁ%séeﬁés%ﬁ&gg %légg&{llltjc%rn%ggaﬁ%lﬁ SO}’I@@C grlﬁl at?cﬂlgtg gen&ate high
afﬁmt;g]mra@telg(m\mompd@mﬂ depnbhirg, W. et @g(1094); amproereviemedrit £dnberg, N.
(1994) QJcﬁzd@;H«l)}i of Wﬁzﬂzehh@ﬁﬁa}%ﬂﬁbﬂ Q £8 Q9-(1@§ ]\_Iz\&{blelgﬁ\f Ind BRiszar, D.

alngen? eraleyll

(1994)@9’5’% V-rigrpasl 11a: g%\‘ﬁ andHanlmg b @éllwélb@rchd(WQS)Am NY.
Acad| S@mémMm@onﬂ@p% dr@@dr0Ahd sk of TRB/I1AHKE naﬁﬁ%h@ enomic

o 4y el 5 54 e 0 AT 2 S D) i

AcidsSeserank 28:6687829%;60 e, bt dzmmme) bgemahoﬁazmma&logfsfddv 656;

Tualngﬂ'eft ngws%’P\IPEFcPR%pa Pt %S‘A %}?ﬂg@@ gfa}') RAL (1993) Nature
Genetigsgf il 33; @m;}hpa%(wgﬁﬁwéw elgi: 825830y vadlomber af. l{&204) J.
ImnuP¥l. 35@@@?‘1—@9%&@!@& fek 5?(199@) Ing‘%}‘?zfﬁzwtlm%ﬁbﬂ 6: 579-591; and

can

{ ant
Fistoil8y Do o o IOS et B AIGD] L e sgothe somenta f all of which are
hereby egeo@ﬂiwcauyonwrp@%d by sefereneenttheir Betirdly: 36 AR "G R9PAENt Nos.

- ssas R S SROTED Sl BB TS Tag 6l g3§7a§1§q§£§{ﬁ 5814318,

5,8741208; = 1373429 al eqlienimeg and Kay; U.S. Patent No. 5,545,807 to Surani ez al.;
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(dy4 -Ser)3, such that the VH and VL sequences can be
expressed as a contiguous single- chain protein, wth
Wohe%)(im]asud VH regions joined by the flexible PCNHRI006/309606
., Bird et al. 1988 Sci ence 242:423-426;
PCTI—R}&)ﬂléﬁK@tN%ﬂ WO £348P 1 8r WO 9NBEA27, WL 84/28885, WBR7/13852, WO
98/285845&21%@&3459@2*: td eod
348: 554). Prog%c({l onBéo ﬁnl\%g%% ag%g@/ﬁ\%gﬂ?%g{@ego WO 01/14424
tOKP’H‘éanl%?éntl on Monocl onal antibodies (mAbs) of the

pr &5 amnthdr Rybodingdht dﬁiﬁldﬁ&mﬁb&ﬁb&ﬁ&h@jhv@nt\t@{ cadiBe raRbd usmg a mouse
convent i onal nonocl onal

that Ezﬁ}%ﬁs qfi' 1mr1urbog'fgt{ug g sgquences ol transgenes &m(i grpﬁlschomosomes such as a
moupg/thai ehirtiesta nrmareldany gqidin tandgehé and ahamad lightaihain(ti@E&Hromosome.

SucHYatddr %f&l’%% toherin é% ¢ I?(r;l‘“e’rgf& eBOMRL '(fés@r eh if) g?t%iel ?111 BT BB lication WO

rocedures are pr i n’princi
02/48¢ewilepidaerdr  produci ng monocl onal antl body can be

en’S’uH’!ﬁﬁﬂleﬁ eﬂterna‘ﬁ'vé fan ni@"éﬁﬁﬂﬁ@ g%}irfggﬁ n%{gl 1ﬁf_|r_r'111§10globuhn

%p ﬁ 40 WO 20 12 168 CT / J
geneﬁ% ¢ Hh‘ihﬁ&rt wjoer tBrapfadthD nlymube fea.of the invention.
For éxampia) an ahemy@iee(manngbdi B}iﬁmrdﬂir@éﬂl&@tds @he XBndheusBPAB&enix, Inc. )

cn S5B4  fEL SRTOLY B0 SRR € Ryl g .
6 llé,éi?&rﬁodﬁ) 684 putt 6ﬂ6&9631tcaKecher1@pml étmlt he art. Fusion

Paffd&dver, %ﬁe&aﬂvﬁﬁﬁs@ﬁro%%%[;@anﬁﬁgll s%teﬂ)ﬁ dy n%l%?éll%human

) procedures are
immynaglekydin genes are praijsblesiathe arhoudheandre usedhthmisgaatidiled antibodies of

the i@REEN. O ForleREmPRY Hﬁ&h‘?&r@ing%dﬂﬂ ) hﬂﬁaﬁ”‘ﬁ@ﬁ@l @R traftirBRABYome and a

red as d scrlbed a Lng . the heayy
hum gl Eﬂfl RiEY Omﬂ%ﬂ%@ﬁf 815%14 forps ° E ?prnws 6t 'é‘f e Fichmice are
desctibwel imtoinmieukayds vd. ROR0) Firoc. Nk Head. Seh d/Snel- MERTZT tRurthermore,

cowsc&?lblﬁilgrhedgr?%lslligé{éil n&% flgl‘g: gn&gfl%c?%?lggsr%ﬁ?eg%&? geen described in the art
(Kurple‘calm 1§ (2602) Mur@ﬁmgb@olagy 20:888t894) andh carelre wsed to raise anti-PD-1

antibdBiek BRAY indddon MUri ne vari abl e regi ons can be Iinked
to_human constant regions using_ nethods known in the

ar fumag gogoglonaligntibohgs @iithe ppyentiorpaes, abwrbe prewzapd nsine phage
display metholl® ch‘rrseﬂJeﬁmg 1HBHTRR I0F ﬁ@nmmllﬁeﬁdglobdﬂﬁegeﬂyg | RichrpPRage

i 0 B R b B B Skt el

U.S. PaRAEING6S 9,226 409[15 d03,4841chntl 5371698 et Ladies o b, 53@ B&dat Nos.

5 42?9@@81@??80 ?176%31%%‘9% e?rgtg,[ 6U]sﬁ‘%a§e ?Nt&s) 05(93‘6;‘9‘% aé 172,197 to

McCpffq@h@t i and U5 Ratent NosobB8E3; 631 40605, 644 733'14 (6tﬁ5|5L3ﬁﬁﬂ

6582@[‘535&1&5’1943 681 {oROeRRs sl ect ed against PD-1 can be
enerate usi n(_:i t.yansgeni c, or t ranschronpbsomn ¢ mce
paa

cafflvwlh gopariew &Ptlb?@e%ﬂfﬁhﬁlmﬁmﬂﬂeca@wﬁoé?ﬁ nrepdsed usingBCID mice
into ‘&vhﬁh KOS B nehe 0ellsThes Bedd ROGHARIS] RRH that a human ant1body response
can HelANSE rLonosoni ¢ lryce|(r£]fvlemcereferre ge%g

SSTRIRAD "hPR LOBHE R cRFRIPR Y etariber o g Patent
Nos. Scl769006 iaue byooB 6@ te lsbn ehelr ei n as  "human 1 g mi ce.

: darex, Inc.) contains human
Imerﬁ?atﬁH %ﬁg@%{;&!‘; mniloci that encode unr earr anged
h uW&ﬁn waoy 1g miceane used ta nasedunaghantibhdies of the invention, such mice

can be TRHRRAGE N Dp S EIERBRched! &%E%ﬁ{n DL ltaﬁﬁ%%t a%i(]or recombinant

mut at]% ns that I nactiyate the ‘'endogenous

PD-1; gran Pidelcfugiog proteingag, grlbeétby&ponbe@bh)et waf1998) Nature 368(6474)
856-8B0EBAwAY,; D8I 83996) MasR BibiehnblodyNe: 81585 @Xéﬁld@'dT Publication

wo SEHGES SIBGTFLOR. Chrluag AN 2RI ESPOncE o

chai n transgenes undergo cl ass SWi t chi ng and sonatic
mut ati on to generate high 42




affinity human 1gG c nonocl onal (Lonberg, N et al.
(1994), supra; reviewed in Lonberg, N (1994)
weélamsheoiss of Experi nental Pharmacol ogy 113: 49- pOT1/IP2006/309606
Lonberg, N. and Huszar, D. (1995) Intern. Rev.
first infusiow| . For3xaeplega putfied etreedmbjnarit prepaction (b0 gie) Nf PD-1 antigen
can BehR3P o i?l'i‘lﬁumw e MR Ig Hike 1n¥1§ﬂer§t§§ea§l 6). The
prep ara{ilon an useo E{hgmce theg nom c
robetale Proaspdurgmiorgeaerats Ul Auman apnorﬂ@n%l@ml @ies to PD-1 are

descHB&E E)ﬁﬁlgléll bayhor ,Culmulﬁiveéﬂx erichR8 HithNeilb8s EntigbGé B shown that
Resear C

the tyagsgemic} C&{sﬁpw‘%ﬁ% r%@“ 5%%2%@@%&10%%%@ (P withy antigen in

coml&@I3purtd’scazijuvisat, folloddchy Sery othiS vk mamaﬂmmam to a total of

08} R 10, A S

also foundnehe e ectmzlnmiﬂmoggwbole'pgw wrthe pbseaee off adjl(\@g’gzrp found to be
h1ghfgrﬁrﬁﬁvﬂﬁ>%bﬁ@ gi‘hé AR (R E6nbe ca§17t% rﬁ%tor@d‘gver 'ﬁ'leséﬁ’éfréedoﬁ‘ the
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ncenent
stratqgies, & HeACHICS erfe@@resi@g@gwwo egoun oppllageneig dmer cqllmTeheenscellular
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cancd:rﬁmMEa Huppn @apillehaCéiuseOEIP ¢, HlepatkiPVirh fRIEBN Hi FI@V) and
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IN CO unction wt
well. RGipyedl S@amé’é fused disegtlyda tttsmomelle tf¢rethe amppsﬁscnf@smuagauon

(KugliesAT éfg d206d) QV&tw/éQ\%dz&hé‘ elsm 3)38) On&s EHR-%d'B?% mﬁeﬂgm DC
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conbination is an anti-PD-1 anti body in conbination
with interleukin-2 (IL-2) for
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human 1gG Ab. Flow cytonetric anal yses were perforned

using a FACScan fl ow cytonetry
woaesm/12083. The results are shown in Figures 1B&T/JP2006/309606
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are depicted in Figures 17A (bl ocking of PD-L1l) and
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Tables 3a, with a 6 hour incubation, and 3b, with a
24 hour incubation, below The results show that

Exaniple 40neffifect of histi{HDs-1 i doh }fea%g?ﬁﬁgw ﬁa%p&gé t8adtigen
41%: i.g {i ate 0 .
kA0 ol P E AL TR LIRS TN i and i

treated [with a fat anfi-maus&PDr L adtibaddor 4 edh2rol A7ibAGy 26 &6MiAd te&ffect of the

i-ps=1/ HBOR6 : | e 3a. Cytokine production
ant it éé%%%? H%u bati on Ab | FN- gamma TNF- al pha

T %elﬂgm ﬁggb‘%ﬂmq werp divigrd ififo tWsggraips) with GicefgroupN@nalgroup

was trkdted wath3a Bordrobrat -I%G 18d T dther36fDa %Qnﬁ-%lcﬁlséﬂ’ﬁ-ﬁgtﬁéygéy The

. 467 .9 anti- 100 . 5?8&0 Doy 21 o] ok e ot o N
mice 346 sy Wb sie 9¢ DG Bioall @ 5-attgser) i Shyl Gk b at day
Eithertipe whnifolZallgls ahtibody 6r the4at-mPDA adifbody/(2d01e/Hodsewas Biven by i.p.
at day‘hé |'§ Cﬁa&d 1. ?’FOLEl lwe@l%s 1%1939, rﬂ}%{e r%&71ere6 fe%hglle%gg’d év?th u%'o%D]NPA:F icoll in
50ul IFA'by i.p. at day 0. Rat anti-mPD-1 antibody or control antibody (200pug/mouse) was
given by i.p. at days 0 and 1.  Antibody titers were measured by standard ELISA assay at day
7 following the boost. The results are shown in Table 4 below.  In the mice treated with
the anti-mPD-1 antibody, both IgM and IgG3 isotypes showed the greatest increase in titer
following challenge with the T1-antigen, as compared to mice treated with a control antibody.
These results demonstrate that anti-PD-1 treatment can increase antibody titers in response to

T1-antigen.
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17.52.54.47 421 4H1 10 ng/m 9.1 2 7.6 68.5 3.5
Gl 100 ng/m 12.9 1.9 6,1 25,3 2.9 1.7 5C4

;pé %gc%ﬁbqaﬁqnelllﬁoflmguw tumprmedel uging anti-PD-1 antibodies

Mice implanted with a cancerous tumor were treated in vivo with anti-PD-1 antibodies
to examine the in vivo effect of the antibodies on tumor growth. As a positive control, an
anti-CTLA-4 antibody was used, since such antibodies have been shown to inhibit tumor
growth in vivo.

In this experiment, the anti-PD-1 antibody used was a chimeric rat anti-mouse-PD-1
antibody generated using well known laboratory techniques. To generate the rat anti-mouse
PD-1 antibody, rats were immunized with mouse cells transfected to express a recombinant
mouse PD-1 fusion protein (R&D Systems Catalog No. 1021-PD) and monoclonal antibodies
were screened for binding to mouse PD-1 antigen by ELISA assay. The rat anti-PD-1
antibody V regions were then recombinantly linked to a murine IgG1 constant region using
standard molecular biology techniques and rescreened for binding to mouse PD-1 by ELISA
and FACS.  The chimeric rat anti-mouse-PD-1 antibody used herein is referred to as 4H2.

For the tumor studies, female AJ mice between 6-8 weeks of age (Harlan
Laboratories) were randomized by weight into 6 groups. The mice were implanted
subcutaneously in the right flank with 2 x 10° SA1/N fibrosarcoma cells dissolved in 200 pl of
DMEM media on day 0. The mice were treated with PBS vehicle, or antibodies at 10 mg/kg.
The animals were dosed by intraperitoneal injection with approximately 200 pl of PBS
containing antibody or vehicle on days 1, 4, 8 and 11. Each group contained 10 animals and
the groups consisted of: (i) a vehicle group, (ii) control mouse IgG, (1ii) control hamster IgG,
(iv) hamster anti-mouse CTLA-4 antibody and (v) the chimeric anti-PD-1 antibody 4H2.

The mice were monitored twice weekly for tumor growth for approximately 6 weeks. Using
an electronic caliper, the tumors were measured three dimensionally (height x width X length)
and tumor volume was calculated. Mice were euthanized when the tumors reached tumor
end point (1500 mm?®) or show greater than 15% weight loss.  The results are shown in
Figure 20. The anti-PD-1 antibody extended the mean time to reaching the tumor end point
volume (1500 mm®) from ~25 days in the control groups to ~40 days. Thus, treatment with
an anti-PD-1 antibody has a direct in vivo inhibitory effect on tumor growth.
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(ie., myr anti-PD- 1 nonocl onal anti body 4H2 (3 ny/ kg per

mouse); Goup (G anti-PD 1 nonocl onal antibody 4H2

( mg/ kg per nouse); Goup (H anti-PD 1 nonocl onal
Examgk !gooa‘ymor Immunity in Mice Following anti-PD-1 Antibody Treatment and

Re-Challenge with PD-L1~ Fibrosarcoma Cells
Mice that survived tumor-free from a challenge with tumor cells and treatment with

anti-PD-1 antibody (i.e., treatment similar to the efficacy studies described in Examples 5 and
6) were then re-challenged with tumor cells to investigate immunity to tumor formation after
such a treatment.  Briefly, in the initial challenge, SA1/N fibrosarcoma cells (PD-L1") were
implanted subcutaneously in A/J mice (1 x 10° cells/mouse) on day 0. On days 1, 4, 7, 10, 14,
. 17 and 20 post-implantation, groups of mice were injected IP with either mouse IgG (control,
10 mg/kg per mouse) or with one of various doses of anti-PD-1 monoclonal antibody 4H2 (30,
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conbi nation of 10 ng/kg anti-PD-1 antibody wth 1
woghleg2amgi - CTLA-4 antibody (G oup L) had one ROUSR2006/309606
with an ulcerated tunmor, 4 mce with a tunor vol une
Figugy 4 shemstthe meas ponommluresfor dhecnaifes and refehellenged mioor These data

indidafe@at, Iﬁ’rﬁlar [@ﬁl@ aﬁﬂgo bitfihdr %55?_51:1"6]{ égélllﬂgﬁcétr 0?;’263@%8%@% resulting

WO 2006/
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4H2 té@ﬁ cBHégﬁgrgﬁ&g dipgj ﬁl@;]_sg peL FF Mlb%ﬁg?rﬂ%ﬁﬁ)%? :weAe:also administered

res Initi
on %’é uélalil d ippsfhe HBHQCIﬁ%?J%tleQi&COmOﬁ@pRgused had low levels of

endofXin addldidnbt m%mﬁ%armi/ ég%reche Yilde aqré}&’tfbmcpcaﬁﬁgﬁg ﬁégum&s were

measgl:ﬁdlatﬂ% Cr;lreL@%oqﬁlbly iggegglpq x_wglm x longt ?nt I Iy and @mwgy Wﬁ calculated.
TumeinmeasGiidnfends were2 dkefnkday Ol (tlﬂn@’@ fat thB'Begmn oFgfeliinedt hal a volume

of aofi¥ {25, énd R o &1, B aa 2P Rossanitbotifigiom, pice were
euthguized whenghe tug@rs netachngl/ &kdgsiganidd tnmonertd-pd?- (3 paitidulay fagor volume
such ¥ 'i§b(f"1'ﬁhi3 &a_/lo‘ro‘w‘hen efrrgxlcggfl&ged %E&@lt {Gh alt)&ﬁ%g /d\%%ht loss). The

indicate t nat i1 on
resuligaes shiomuringgnre 36 | Trpishicy indieatboinbn 4 suiiob éusen odd ytreatment

with ﬂﬁfdbnfbflrfa@@hlo‘f@mbﬁﬂ ahﬁ@&fy%ﬂll)ﬂml tahuﬁ‘é&gh?a% aiy ﬂlf?&%ﬂy greater effect
al one. ition, prisin ﬁ
on tugief nlaadhe“&sf i, ‘\ﬂﬁtq’{sﬁf’%ﬁﬁﬂ PP 2 ey well established.

synergi stic effi cacy of this conbination of
u nt i odles
- Exarh TR o pREAPT Snisbof by FRRCER ofcf Femmatgipects
whe neg,ula@ory walls arndﬁaph®y’rm thet weppress the immune teapase. )In this example,

T reg@& c@llslﬁi_lcraggtlﬂm for q@g‘gﬂhﬁlyor& RurldiGR of QkdiftdaNgn 24 tFI\?Eé&lma
secretlon CD)4/1+CD25 T cells in the presence or absence of an anti-PD-1 human

monoclonal antibody.

T regulatory cells were purified from PBMC using a CD4+CD25+ regulatory T cell
isolation kit (Miltenyi Biotec). T regulatory cells were added into a mixed lymphocyte
reaction (see above) containing purified CD4+CD25- T cells and allogeneic dendritic cells in a
2:1 ratio of CD4+CD25- to T regulatory cells.  Anti-PD-1 monoclonal antibody 5C4 was
added at a concentration of 10 ug/ml. Either no antibody or an isotype control antibody was
used as a negative control. Culture supernatants were harvested on Day 5 for cytokine
measurement using a Beadlyte cytokine detection system (Upstate). The cells were labeled
_ with *H-thymidine, cultured for another 18 hours, and analyzed for cell proliferation. The
results are shown in Figures 51A (T cell proliferation) and 51B (IFN-gamma secretion). The
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Re- Chal | enge with PD-LI- Fibrosarcoma Cells Mce that

survived tunor-free froma challenge with tunor cells
wanwetizems nent with anti-PD- 1 anti body (i.e., PCT/JP2006/309606

treatnment simlar to the efficacy studies descrl bed in
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IFN-g sebrgtivin)in by peagnceofiesiocylesagblkabbsvedf t he
fibrosarcoma cells. In contrast, the eight tunor-free
mce re-challenged wth fibrosarcoma cells did not
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Example2di Assessment;of Wnlpmenbriew)deahcmotmmy abawii{PIN4 antibody
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no Tunor
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conbi nation anti-PD 1/anti-CTLA-4 anti body treatnent
(9 total). The 11 treated, tunor-free C57BL/6 m ce
worom/IRersghal | enged by inplantation of 2 x 10PCHIB2086/309606

colorectal cancer cells/nmouse (i.e., a dose of cells
CDAcsllsgPynalerD4 Ranellipusification; kil) wese wttvetegéay plate-baund anti-CD3

anti Nﬁg 9 b o ﬁﬁM&fP]BQ' rddti6R Wa?dﬂldﬂbln%&‘ §19h-1>ﬂ i Qn@oaagﬁ%t) and

col or ect cer cells/nouse. Tunor

ca
contigf ARt 30 WBITR 6 640 B/ Wots AesteLPb DG Bbs prssence of
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exprqsalﬁﬁ rx%as POMS RSt ipheral iumanak pqﬁ\? byt negpn B cells or monocytes.
Furthee asajmﬁa@cm of Tveélbsubake indiditesTthaPDve ﬁ@eipi\éué@dfbﬁ eth4hRghs

a bout. 2 groups for
memg{}'baggjq U eﬁ or raJiD gel lf)’gbd@ nﬁsr?é VHV%{E C(p%]{r CSI?S 10 days
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descﬂél%gtdiedﬂe \%& Qa{lc}as ﬁ@atkﬁgof gl%gﬂ\'}t{n%f}l m(aﬁ?ilBBp fo those

: noﬁoc ona
descrmﬂdd@r%awﬂlahwm@ @pparent to these §1ﬂ)le<bm the @rtifmma the foregoing

descrﬁfﬁﬁﬁcdn@"tﬁé adkBhi Eﬁ’}qﬁg ﬁ%_lrz @ng?ﬁigttg%cﬁ ?g%tio?gﬁfqu%ded to fall within the

cl onal
scop f@a aa%qndﬁ@ a@gns Ar%l}eaawﬂpﬂ fetiereage %bleeefnaﬁgrgonly y the terms of
the apihiided skainesongwitt alysfull, scOpestbqliBralehtiao FHIEICIh Rdims are entitled.

ant i body conpositions used had | ow | evel s of
endotoxin and did not significantly aggregate. Using
an electronic caliper, the tunors were neasured three
di mensionally (height x wdth x |length) and tunor
vol ume was cal cul ated. Tunor neasurenments were taken
on day O (tunors at the beginning of treatnment had a
volunme of about 125 nmmB), and on days 3, 6, 10, 13,
17 and 20 post-anti body injection. Mce were
eut hani zed when the tunors reached a designated tunor
end-point (a particular tunor volune such as 1500 nm8
and/ or when the m ce showed greater than about 15%
wei ght loss). The results are shown in Figure 50.
This study indicates that, in a nmurine tunor nodel,
treatment w th the conbination of CTLA-4 antibody and
PD-1 anti body has a significantly greater effect on
tunor growth than either anti body al one, even when a
tunor is already well established. Exanple 21: Effect

- of human anti-PD-1 antibody on function of T
regulatory cells T regulatory cells are | ynphocytes
that suppress the inmune response. In this exanple, T
regul atory cells were teste%}for its inhibitory
function on proliferation a q | FN-gamma  secretion of
CD4+CD25- T cells in the presence or absence of an
anti-PD-1 human nonocl onal anti body.



T regulatory cells were purified from PBMC using a

CD4+CD25+ regulatory T cell isolation kit (MItenyi
waei2aieae)168 T regul atory cells were added i nto aPaTARI06/309606

| ynphocyte reaction (see above) containing purified

CD4+CD25- T cells and all oggmg ¢ dendritic cells in a

2:1 ratio of CD4+CD25- to T regulatory cells.

Anti-PD-I .nonoclonal antibody 5C4 was added at a

c andsiidtedhumam bnddoml amtiboly,tdren antganbiniag yofonaRereof, wherein

i sot | i bed >d . ti
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cells. Exanple 22: Effect of human anti-PD- 1 anti body
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bottom 96-wel | plate and the plate was read using a
RubySt ar plate reader. Results showed that 5C4-1g4
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4R e aRANLHABATSallPHiMN b lie clains are entitled.

99 WD 2006/ 121168 PCT/"JP2006/ 309606 Clains 1. An
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wherein the antibody specifically binds to PD-1.
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foll owm ng properties: a) binds to human PD-1 with a KD
of 1 x 10-7Mor |less; b) does not substantially bind

woaotsuzaiwes CD28, CTLA-4 or | COS; c¢) increases TPCEUP2006/309606
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proliferation in an M xed Lynphocyte Reaction (MR
assay; d) increases interferon-gamma production in an

MRisd 8@y moRbclnal | th%o%?s@lsaIﬂ dﬁh 5111 EHl‘ﬂidk[}?oéé&tFlé feof.comprising:

cretion.n an. MLR assa e ant
v@ﬁ E‘e?‘éy ¢hain variahla e819A © ¥5é\891a6f\’Ha3T3$§eile érd | g
ithoh Yight chaiBvaribé: @gionfwd%uﬁlfanm&généml ch is an

AT ORI el B PR o oty oy 1o

hunman PDl with a KD of 5 x 10-'M or Iess 5 The

@Qﬁ rrgﬁ %@Bwﬁlﬁaﬂégoﬁ? ecgfedhrﬁn&ggrg&%fi n‘%oq reo%ﬁgmpnsmg
ai’St A heary drincyagiahleregion of @ hpman ¥ mhs9 bty aind nds to

nain gM:bhinMrdriabR KRoAbS 2 mard V114 g{)o'dssgi ngs tT Qe

of.cl.a i n the ant
%@W’fllﬁs%ec E‘iaﬁhgn’géf%g@n 1 x 10-8 Mand | x
10- 1OM 8. An isol ated human nonocl onal antibody, or
e ortion thereo wher ei n
o0 bR A BREL b 5P Aise %5 et Fomprising sy
wéalerven@eleacgwmdmycmprmes €DRYL, CDR2,ant ODRS buqavnbw held, light
‘éﬁélh%hgblge Q%nQﬁ‘hlﬁP Oéjr?s%? CHR 2O %?id es , herein:

sel tglcte %r p consSIsting’o
hgavyschag ygimbie regien OJ)R?anqum dolrrgiulsescéhaammo acid sequence

8dlb
\é:{ Ie ctéeédie(% ?ghﬂ:ﬁe %ﬂiﬁg%ﬁﬁﬁ@%@@ﬁ) A %%e‘oﬂﬂ %‘i‘,ﬁ& 3354 and 35,

consi strng of

9, 18" i%lseli’étlvﬁ%ﬂoﬂﬂ%r’&ati‘gl thereofhe anti body of claim 8,
bhethe light dtmitveriabldreg; gioyt CORE Sequiadideddnd rfs@Qét%ﬁmno acid Sequence
conpgi m no aci.
Che’ KLSE% fOGpe Bl Eokedc 45285 Mo SR P 443 5,
am n@nch@qnse@emﬁemoéfmucse@dr@md 8. 100 WO

(077 g]rg(%ﬁ, ﬁﬁp& 10. The anti body of
?al m%8 Eggﬁét e ﬁ%ﬁgﬁgavy chai n variabl e region
conprises the am no acid sequence of SEQ ID NGO 2 and

tﬂhé aﬂtlltbﬁiﬂ dfictiih 220 FhBreitAthe ﬁ@i\@l Jhaf @d?labfe‘}E%E)g ﬁﬁﬁ%ﬁo %:3uence

no aci d sequea e of SE
i

S?m RSG5 AP MR AFE SHIUCASE 39 @}ﬁ SrAYP FORsiIng lof amino acid
seyiences ©f SEQ B2 Osh22, 232 4) 25226, @ 7<0d Q@n&&ﬁl InsFEdivelhodifications

h@reo?l' eﬁﬂdch% ﬂgh -chain - nvalrlI th tr%g%hagﬂ)é{ef %Iﬂg%g%c%%%hg;s ap@mino acid
gegueqqeesebgqtqdm tlmfgrollllaconsspng\héamlm dchieseluensos hemq ID NOs:

ghajan 45 Vaeg 48 bﬁisealfde@N%ﬁH %ﬂ%ﬁﬁﬁmﬁ@ﬁica srﬂﬁerg i

sequence of 'SE uman
vari able region conprises the am no acid sequence of

$E@aﬂtiboﬂ@of thim 123 wﬂ_&@m&Hé h&ﬁf?)éh% \&h%l@‘r&loﬂ\’ﬁﬂiﬁ' é%quence

O e lhuman heav ai n varj apl %Q@e on conpr] ses
T o et WAL Siep ORISR OG abaMmino acid
bdqgbrces of BEQURY NO¥s| B5,16g1 N8, IHIPRns e$, dndeoasiridiveshdllifications
tHefHAE NG tRd lig?fﬁgheig Jé@abl& gégion CDR1 sequence comprises an amino acid
sequence selected from the group consisting of amino acid sequences of SEQ ID NOs:
36, 37, 38, 39, 40, 41 and 42, and conservative modifications thereof

An isolated monoclonal antibody, or antigen-binding portion thereof, comprising a heavy
chain variable region and a light chain variable region, wherein:
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14. The anti body of claim8, wherein the human heavy
chain variable region conprises the amno acid

weeosancesof SEQ ID NO 6 and the human |ight eoaip006/309606

26.

27.

28.

vari abl e region conprises the am no acid sequence of
SBQthehewry chan vagable Fegiemednnsisys af aroinei avidsequéree ehat is at least

t he fg@%HOIHSFé‘gBumnrhnﬁ% h&@l uefisH ééﬂecgé?lr? ?ﬁ%ﬂoﬂf consisting of

amn ence of 1 7 an
[ gh%ﬁﬁﬁ@%ﬁr &bl &> Feéﬁ’gn 7 conprises the am no acid
st®q tienitght chaifbkelidile Ngionlébmpthies Aiarhimel a%ld?ﬁ qUORE ThR 224t least 80%

anti n_antiqgen-bi ndin er eof
o oot 8o BBt edenitd AR Py {06 ivum:conpipfing of SEQ
pr odUbtNG$: 19, di&rljlvéﬁ, Bramch 1d; human VH 3- 33 gene,
e if n 1. 17.
%2 Flgelo alPE %E%J ona i dﬁ%@ék% &Ia’gf%n& %rghssb?lﬁidl ng
pbr thegtibedy dess nog @rb@tamgalhgblad thewmyn €PRBNCTRAHaLE ECOS.

region that is the product of or derived froma human

Ehesstito R af ciiay 7€ bisrein hicimbbe b bahearbesisgs skasne ofth

dollowgmg-poopediiery porti on ther eof , corrprl sing a |ight
' h f
73 bbb Ao IO Pl e Bine 15 GGk hyiPwbSete Rensdn OMLR)

specidgsagal 'y binds to PD-1. 19. An |soI at ed nonocl onal

) 8 0 OB B BAGLT WRSHER v g,

: ;5‘3 gﬁ\‘?@ml decmﬁsv@aﬂﬂﬂwmh@)mrewm lird 80 yER assay.

wherein the anti body specifically binds to PD-1. 101
121168 PCT/,JP2006/ 309606 _20. An i sol ated

%}1 fg‘m‘?é’ll fé%‘ffqn&g ibo éY’ of gntiganrading iprgianghesset, icomprising:

ta? ea bedvy ohmmanablregegloml:mui@mpnsﬁigeunr%ﬂﬁﬁé lagidl sBquieped %Iected

of a e ri

et SRR sl onsoB & SR I Mo asefh 17 0 43, Y 21:°

Peeheavy ahrip variable regioODR2 @inpribing mcinsihe deiduoqunes sdlected

ant | BefYine oL ARGGEN AT NP 104! RELRO0 and o5,

8 hISIn I n varlab e regron 6
[N AcaYM C 3199’35"&‘]?11@ reg;% Wapomwmng@mamno acidabquence selected

reglﬁamcx:he ardup ramsMﬁl EIENS NOsSr 1 1t L 334
i sol .at’ed “nbnoc nél

P
R N T
c onpthegroup a)msang of SBAIID N@s: |36p1;3s 33€89,010, Hhaﬁd 42;

uences
Char R Sl 5 A gL e W o o
CDRst Efennsisting of %EQ IDAYOs: hlé %aﬂxﬁymfﬂt A8 wad 43 kine
| nc
5P G At ORS00 A5 AR ALt o
t%f Eropp copsistng eS0T NO% 30, S50 ith 55and 56

mhdtein thelahtibsdyt dpeci€iedlly Bihdd PB-1.1 ght chain variabl e
regi on CDR3 sequence conprises an am no acid sequence

sel ected fromthe group consisting of SEQ ID NGs: 50,
Fhe agihodsdf chiin 235whict cbpris@nd conservati ve

Q)gg‘*c‘.‘éfa‘;%‘%#”ﬁ“ gl Ftlon PRI ShubNS @SR I 157 ol aim
élilenn vagathe eegjonc@RRA compiisibg SEQEHD DIO: CDR2

SF QURATGP chain variable region CDR3 comprising SEQ ID NO: 29;

d) alight chain variable region CDR1 comprising SEQ ID NO: 36;

e) a light chain variable region CDR2 comprising SEQ ID NO: 43; and

| f) alight chain variable region CDR3 comprising SEQ ID NO: 50.
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conprises an am no acid sequence selected fromthe
group consisting of amno acid sequence's of SEQ ID

wOGsN6/12P168 23, 24, 25, 26, 27 and 28, and consePqQatiP2006/309606

29.

30.

- 31.

32.

33.

nmodi fications thereof, and the light chain variable

r Bbg antibodwrof daimdhowhichapmprises: an anino acid sequence
|
s8)| atieady éﬂaﬁ{%ﬁele%%f&g CISRP b&hbm%%%ﬂj‘gga‘iﬁg and

guences of
5*5 LT cﬁﬁngamP{e\fégwa&I?R% gerpiising BERADYNO223; The
aa)t laﬂnedwy cHaircVariabled3gioWtCDRS BothhiesiieSEE IDNROBo/ar i abl e

gy e TR

sﬂéq adigbechauf vasiahlel iBgiNGOCDRS corifirisidg SEQAD MO; 4mélanﬂ
) na thne
2?9%?1 Q&g@%@%&% °@%ﬂn8‘%ﬁ&§%qu§ﬁ@$@oﬁgr i ses an

am no acid sequence selected fromthe group

CEH¥Sdntibb otocflalﬁmr%ﬁ&iéblﬁ&%?nces of SEQ ID NGs: 36,
and 42, and conservative

ﬁédf‘?‘?écvé't‘?%@’ﬁsvapﬂ@teé%wn@ RIxspmprgsing $EQFHMNQI bhial
dt & healy, chain \&ﬂhb]@&églﬁh mDRE]cdiﬁifgfsh@\SEQQDQ@@ L aht
chal ra er i
R RS hafh IR <o iR CHR A it @%ﬁ@d@ﬁﬁlﬂ )
ﬂh@@@@@ﬂ@@mﬁbbrqun(EﬁiheﬁmyumnaﬂmQIBﬂW@b3$ regi on
cesmmlgﬁte&lamaﬁmq ngs;h @':Di&% §’ég gﬁ 290, J&ffap 80%

onol 6gous, to an antno acid s m t he
otihs ms‘tarlﬁ@leéﬁglms@@mmlsnrg SEQ IB,NQ; 5%, 6and7:
b) the light chain variable region conprises an am no
i d e .t is.at least 80% honol ogous to an
3&?ﬁﬂ?§gﬁﬂﬂggﬂﬁgﬁi@mg@ﬁﬁﬁﬂEﬁeﬁron1the group consi sting
@) ShQvylchaihGarialle r&gwrl@DRJllconf}:ﬁm kIR NG: ® the

Zt599&%“%5*%%@3n%%l%%‘&?%lc@gmﬁwgﬁ&?éﬁ@a% 'y bing

berersi cmagarighite reglorn DRGGSmp2iRing NRNQ & EDNG@dy of
le 2% H@I?cgbhal‘ﬁnﬁﬁ%l@ r‘% QMI%gﬁr/pr{Sle tgj:f(g 5 %;[9 r%qu es at

| east.” on ovm ng pro
ght 3 b ﬁlﬁé/na@a'@légegmltGDRZmomrfsmga&ECbﬂ)uNo 46; Mhded

hi)'rwhgmchanaaﬁgme edidMEBR3 R%R ﬁémtng)E & B8 Naptgspody

I ncreases interferon-ganmma production 1 n an NLR assay,
or c¢) the antibody increases interleukin-2 (IL-2)
Jbe ratibaly dfelaim 2V Rhizhsapridss: An i sol at ed nonocl onal

COL%P&W “%fﬁ (IR CRRT SRR buBREC SRR ey

bbriphaazy g lawaraahlmgm @DB& gomndsing SEE IR NO:f260m t he

o %ea@ga egalﬁbamwfegﬁ%%bﬁs '}le”@gfl!lﬁg esﬁégouiﬁ&ié 19, 20

heavy Chain_var

ghtic naﬁnﬁﬂ?ﬁ%mEEQQRééQG@ﬁ@égéﬁﬂ B 8: 40t om t he
gy Qulﬁghm ohsih Shridtde £ 1o$E@)R@ Odprisiég SEQSID RiD: 435and26 27

o]
Bomiatt cfln Srisiy Frstoriofind Banircae SELET M0 S om « ne
group consi sting of SEQ I D NGs: 29, 30, 31, 32, 33, 34
#arifioa b Baldh S FORLARYALLAPL © T eal on CDRI

conpri si eLicience selected from the
@d}yaﬁbﬁlyqugyarr@lqyfegm@mbl mprﬁﬁg SBQ IBRO: 20, 40, 41
BNG Hfedvy @ﬁan@v&ri%m reG{dAl @DI(@ Eblﬂﬁlllﬁn% ggbgl?)
onpri si an am no aci d seque e
g) eavy ¢ aln variable region CDR3 compnsmg SEQ ID NO 34
d) alight chain variable region CDR1 comprising SEQ ID NO: 41;
e) alight chain variable region CDR2 comprising SEQ ID NO: 48; and

f) alight chain variable region CDR3 comprising SEQ ID NO: 55.
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the group consisting of SEQ ID NOs: 43, 44, 45, 46,
47, 48 and 49; and f) a light chain variable region

WQRRS/1eOIBRr i Si ng an am no aci d sequence sel ect edTAPIING/309606

34.

35.

36.

37.

38.

39.

40.

the group consisting of SEQ ID NGs: 50, 51, 52, 53,
54, 55 and 56; wherein the antibody specifically binds

Pﬁlelantlbggy OFHQII@Q?IMQHC gr‘fée@' m 27, which conprises:
eav c ain *errlable egl on CDRI _conprisi ng SEQ

|% RiGea w5 aﬂb‘faf%% 5990 GRRhcomaprising SEQLE HR: 2bR2
d‘)”’ﬁﬂlleww@laﬁ’ﬁ@ria@ld‘i@gwﬁz:DRZéorﬁ %SEQ“@ Novggl abl e

Ry BBl RS b e e K8 o

) alllghgd:italrcMLablanagloalﬂm{I e@nmnsm.‘g)@QdDTNO gp:ng SEQ

3 Wﬁ%f‘%’gm@%%ﬁb?? relioh g g SE e o O
ﬂjlghb@wrsvﬁg@@l’; region CPRS3 mmpnmg SBO B HOm6@7, whi ch
conprises: a) a heavy chain variable regi on CDRL

S S a heavy chain variable
r@ﬁ? ir?“@% %gm?? ﬁfﬁ?&%ﬁ@mm\@ ding:portign theteefiggmprising:
ahai hea/@rdhabi Rurfabi o@aﬁiﬁpﬁﬂf@ bh &b 2EdqRe NS s@féct d from the

b nefdiFongfi! %%(?ﬁ?ﬂi%ﬁg%"f ooy A

& np tight qbngB‘QablB 1higion 4dmprisitg afi pméind ddithéeqabidertelected from the

30. Th
Zﬁ[: B copdill AU IS IR e Y gy T
IHsrn fhe- angibpdy ﬁl@glf@ﬁllmRﬂSBBﬁbrl sing SEQ ID NO 17;
b) a heavy chain variable region COR2 conpri sing SEQ

eavy chain variable regi on CDR3
3@%‘?‘2‘? g°f§g§“1a§1 PPMPIIgSS: 5 | i ght chain vari abl e
rapga benvgORAincaripble $édicn Edthprisih gftio 8did 3e a 8éH o gm?
vari erliﬁe regi on CDRZgicorrprl Si n%mggQ I%) \ NOC. d 3 and 1D NO: 1;

aI| chai n vari abl e region CDR3c:orrpr|S|ng SEQ I D
ght chain vEhieblg megibo dymorising thiermiilo asibhiseduete el SE@SD NO: 8.

a) a heavy chain variable region CDRL conprising SEQ

Ig NO_ 18;  b) a heavy chain variable regi on COR2
d&fprtikadyprotaom 39, nbichzempriggs: ' heavy chain vari abl e

B 0 Reav{Ilo@in GaNwE1E $égi &E@ . 9.
c)ﬁal n variabl e regqi oglr']kglCDRl r%sgﬁn%{?legﬁﬁéo %%%S%%%mfas&QDNo' Z
e) a?t qght chain variable region CDR2 conprising SEQ

bD a\@ght&hainamdablé yegior éghyiristd2athe avidd 28 Sequ@BiedT SHORD NO: 9.
conprising SEQ ID NO 53. 32. The anti body of claim

27, which conprises: a) a heavy chain variable region

Ehrantéhadyiof slamg 3SE@hichch@prid®;  b) a heavy chai n

R S R TR S BB el gt ftsefD o3

33; al}ﬂl) a light chain variable regi on CDRl conpri sing
BFEQ lidht bhadin 48fiable region comprising the amino acid sequence of SEQ ID NO: 10.

The antibody of claim 35, which comprises:

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 ID NO: 11.

The antibody of claim 35, which comprises:
a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO: 5;
and
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e) a light chain variable region CDR2 conprising SEQ
ID NO 47; and f) a light chain variable regi on CDR3

woanprizsicslg SEQ | D NO 54. 33. The anti body of PCrarmme/309606

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

27, which conprises: a) a heavy chain variable region
hgghehais yargpbsnegion @prisng thegmimoheihsequéraie of SEQ ID NO: 12,
vari able region CDR2 conprising SEQID NO 27; <c¢) a
avy .chain.variabl e region CDR3 conprising SEQ I D NO
3 ,ey%§°®9€éwggﬂm°@%m%e§ regi on CDRL conpri sing
SHQa hExy@hathlvariablearebiog tbmpHsihg therdrhiablagid 8ghRe CPER 6,
corrpra%?i ng SEQ I D NO 48; gnd @f) a light c%%i ne QIDNO: 6;
vari abl'e region CDR3 conprising SEQ ID NO 55. 104 WO
A9os lightiched REiRbIRRE06/cBMPAMAS tiRamifibacdkilady oPSEQ ID NO: 13.
e

claim 27, which conprises: a) a heavy chain variabl

regi on conprising SEQ ID NGO 21; b) a heavy
cHsi gty Yi%ﬁcﬂl%,lm%-‘givdh&mrwomri sing SEQ ID NO ~ 28;

8 hBRg\ChaimRAkRAbNEEBR LEmpAYh Qgﬁﬁ Y .
% No.%gs; d) a light Spmpbiitihg the qaiitio EQ%%%&%%D NO: 7,
corrpra?%i ng SEQ ID NO 42; e) a light chain variable
b ga tight@DRR vaviableiregiog c&aRidikk MY anttf adfSeqiohcof L18HY :
chai n vari abl e region CDR? c%npriasi n%aSEQeC} D R@IO?%%%@H)NO’ 14
35. An isolated nmonoclonal antibody, or
dheeRasitionredinyyispug the entittddgy euhtigarpindiig®irtién therdd€Bf¥ny one

SRSy ERORPIT RPN LI T R of s 10

NGs: 1, 2, 3, 4, 5, 6 and 7; and b) a light chain

;Agflemct eh@c?ggg&f csfﬁﬁﬁgig% Itm%élﬁg?g;{;r}og gj | %é%ﬁﬁ%g%gm thereof, of
gy 9t oqci‘j"mfgf,' gglngt%tol the(gReytis agephe ant i body
specifically binds PD-1. 36. The anti body of claim

5 ' q . .a) a heavy chain.variahle region,
oot fiin BB ERE e D EhlBRNE T i bembpcauticall
asrgpieblegarmieght chai n variabl e region conprising the
am no acid sequence of SEQ ID NO 8. 37. The anti body
3.& claim35, which conprises. a) a heavy chain

¢ MHPROGoBHIate Lsiaim44 wheteinethe thenepeatic dgent (e eytetorin,
SEQID NO 2; and b) a light chain variable region

%%%%{P:ﬂ’siiﬁnﬁ t he .am no acid sequence_of SEQ ID NO 9.
OSSR P HBUS e yPyRos8ugHS ehclaipnfie pad 8 pharmageutically
heseptpblelcairiervar i abl e regi on conprising the anino acid
sequence of SEQID NGO 3; and b) a light chain
varjabl e regi on conprising the am no acid sequence of
Eeymmpgoonipgate afglaimig, wheiehodly tidrapputc apdf is Middactive isotope.
conprises: a) a heavy chain variable region conprising
Ahe am.no aci d . sequence of SEQ ID NO: 4; and

composition comprising the immunoconjugate of claim 48 and a pharmaceutically

acceptable carrier.

A bispecific molecule comprising the antibody, or antigen-binding portion thereof, of
any one of claims 1-36, linked to a second functional moiety having a different binding
specificity than said antibody, or antigen-binding portion thereof.

A composition comprising the bispecific molecule of claim 50, and a pharmaceutically
acceptable carrier.
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b) a Iight chain variable region conprising the am no
acid sequence of SEQ ID NO 11. 40. The anti body of

wobhkeiermBis8 whi ch conprises: a) a heavy chai n vacTabi0e6/309606

52.

53.

54.

55.

56.

57.

58.

59.

60.

6l.

62.

63.

region conprising the amno acid sequence of SEQ ID

N&n isplatedhmrleio Beivmalomby arodiag tmwﬁdﬂaﬁ/aﬁﬁwﬁnbmg?ortion

| theiRbf, @R ghyodb s rggl on conprising the am no aci

sequence 03?08 @%&E& 41. The anti body of claim

35, which conprlses a) a heavy chain variabl e region

CAfpXpressih FdatoraBinPAsias ik RRICHGE niflecaA NG 2 6;

and b) a light chain variable region conprising the

am no acid sequence of SEQ ID NO 13. 42. The

ahthbiiaell comprikiag thed&praskioa Wectonpf dlsies53.a) a heavy

chain variable region conprising the am no acid

sequence of SEQID NGO 7; and b) a light chain

Vi ,tragqgeglcrm@.;sg GOPriping élumgn immuaoglobulached vy end Bphtechafn
SFdsgddedGheléin theoudd : -

antl ody, or gntlgg% S%ﬁﬁﬂﬁét%%@??%ﬁy?ﬁhggggfﬁgﬁﬂgﬁé36~

one of clainms 1-36, and a pharmaceutically acceptable

A hybrédomagrepA8d HOTHRE Gittisé! BREIRInE PRI A3 diA 9nd ﬁ%ndoma rProduces

antd %$Q§ or antigen-binding portion thereof,
Q’ ?alns 1-3 6, linked to a therapeutic agent

45 A conposition conprising the i rmunoconj ugat e of

%ﬁie oﬁ%f%u?atl E% %Lﬂ% ]{gsgpéeér}p %%8 gc}%lg(}%ﬁﬁ?%gd%mlstenng to

Nnoco
tth%ﬁ‘&’ﬂ%%f e@nﬁb@hft of Sntgeuf;mmhng(pmtlon’fherébfpoﬁmxymnbIotﬁ olaims 1-36
GREPIhaBIhe SmidiSe FAEPUARGR mebgi% feft 8im 46_and a
pharmaceutically " acceptable carrl er . The

I mmunoconj ugate of claim44, wherein the therapeutic
adgaiethodsf &hlﬁlﬁidn@ aedviti &f tlﬁﬂérQ!éﬂs in #§hibjedt %Hiﬁﬁ%in%‘aﬁﬂnmstermg to

i S ate of. claim48 -a
SRERRLELE POy B R e P wkprt- B st ogipecnansigen-
mmdmgmqﬁmmﬂpnuﬁlng the anti body, or antigen-binding

portion thereof, of any one of clainms 1-36, linked to
a second functlonal moi ety having a different binding

dpemethed eficlaimays, sdierpimtheiantibgdy iser chiméripemtibodyli ng

portion thereof. 51. A conp05|t|on conpr|5|ng t he

speci fic | ecul aim 50, an
8 a5 et s gpibertis papmaniged mesibods.
2006/ 121168 PCT/ JP2006/ 309606 52. An isolated nucleic
he_ antj hody,.. o )
an iL’ glgegﬁr)lc’dg&%gq"ﬁlg pg" ﬁeghh’etaﬂﬁl?%%fl,s a%‘f‘uya]lgﬂf“%@’t’@f’dl’:l ai ms
1-36. 53. An expression vector corrpri sing the nucleic

5 el
o iellad hifm s, GBI e rymbiteelSalli's GRodr sHREBH DM fhe group
ﬁ%refssens@ﬁawiaglpﬁ@ FROAEIeNPSTPIRsgleatsntdrnbriash wyncan dbolanglancer and

uhai cancer.

The method of claim 58, wherein the tumor cells are of a cancer selected from the list
consisting of bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck,
cutaneous or intraocular malignant melanoma, uterine cancer, ovarian cancer, rectal
cancer, cancer of the anal region, stomach cancer, testicular cancer, uterine cancer,
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the Cervix,
carcinoma of the vagina, carcinoma 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
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transgenes, wherein the nouse expresses the anti body
of any one of clains 1-36. 56. A hybridonma prepared

wobrawihes nouse of clai m55, wherein the hybri domaP2006/309606

64.

65.

66.

produces said anti body. 57. A nmethod of nodul ating an
i thenaenpleglansh sercoma of mﬁﬁl@u@, ceoeayof thengethcnyicmicst ef thagenis,

t éhrodib@r 8¢l Rakerhi3s IIﬁMdII@QXlte 19&5/?16{& fle g &ﬁjblﬂﬁ n%yﬁlotld leukemia,

por%lon hbreo of .any one, of al ms

13044 rmpheClrdic]swkemin. hropc b’ﬁ?ﬂ]hééﬁlq lsukasoliy sefié dumss, of ahildhood,
rtgﬁiphdcyﬁc lymphéxrnd,i caicey bOHetblafdet, ld:ﬁﬁ)éer @)E{Heskldﬂéy%r ureter, carcinoma

DT, TP PR D R et v
dpimiphouty, tugor angipgamesis, tsprmtl ogs hondr btraufj hem@hbma PPituithdeadenoma,
I L
bRt Dredid BgBlnod BRI Bobdifo el aRiter ot fifiglSina,
SR }rg@aympgy Hdueerbeangess lltﬁhtdlllga’dlrpse lndt.l_cedTHyGlShﬁtdm dndEombinations

cdfahid ageeryherein the antibody is a fully human
anti body. 62. The nethod of claim58, wherein the

tunor cells are of a cancer selected fromthe group
A nsittsdd crfgnlufntmgl gmommf tiireoedells @DQ Slibjed?! @nhsth ﬁﬁﬁfrstermg toa

er and cer.
LRS! e ARTgy, StlcR BPGRE 1BRfon tirBtcdins osp of pimas 136 n an
camyet eﬁ‘@lt@et@mhihlmowﬂeoﬂ the tumarasels. St i ng of bone
cancer, pancreatic cancer, skin cancer, cancer of the
head or.  neck, cutaneous or intraocular malignant
e methadeo! tipating sreindectows disepse i asubjest cemprmag adwinistering to the

csaby@etr the @iy, 6 antiBéh-Biding AR theb® TGHY 83@8?51%1H1s 1-36 such
ar cgnc%erd @srﬁlgne cancer, carci noma
"ghecfﬁ frated fgr Rgtiqys dissaseendonet ri um

carC| norra of the cervix, carcinoma of the vagina,

A e qi'll_%g&ﬁ? élalhpfs v Wlf‘)ﬁ‘}'/el the 6%‘%8% nusg*ls%l%els é@@ﬁtﬁ‘é &'@gl the list

@Qﬂﬂiﬁtﬁgdff HRY, Islﬂumzeu Henpes, iGiardic Miataria, Geishimanianthe paihdgenic

BMBLRA by AG s Aol (WK 81 ), %‘?’@%@%‘%&-’/ AU 81, HAV-,
O e o hdgnogirus dnflsave ving, gevisirhses,

tetliﬁzh@s rBEio& B s, @b §a61§ 1188, oPhovEay
chroni ¢ or . acute |.e r%g ﬁs incl udi ;reg gg&’{z%‘ﬂgﬁﬂ‘gms mumps

VEHR RN me&ﬂp%vwe a VIS @ﬁ.{vgwrg% ly@@clma virus, HTLV virus,
kiyurgmofxrua,spapdldnwmm molsbueRis Ipalmh@@sytratﬁesl WHKETC Birus and
a8kt B, L 00 PRSI B PR st

bagtetia @mobwenm @taphgieaocpe btvépocavein phasmonmotoddieneningococci and

68iYchadi, lEl@l’Ss’fél}és ﬁ%&fse %ilf&gﬁédﬁn%?ﬂegqg@ﬂayggp&%a salmonella,

nﬁhﬁﬁq ene sSpi na
aql olgray qngis, Oﬂé’éﬁ’@ﬁﬁ ax ggep @twr@smnd Lymes disease
Bﬂtdﬁ peihdg&hd ﬁﬁ‘éotloﬁ%yflﬁ@ﬂl% P@ﬁﬁdl@@(&ﬂﬁéans-ﬁcﬁ?& gdaCPrata tropicalis,

IR Faros i s R Asach el VB Btarian vasmesto Coghf Hucorals
Grameey absidial rhidopteis)) (Sqiomfthrlmduhbmltﬂd Blasgbiayded dedmdtiidn,

adm ni
St A, S, A i,
p¥Beganic ln&ctlan Py zcireepamsnes Enﬂamo@baamsnotytma Balantididm coli,
%&%&ﬁéﬂiﬁ/letrp AcRfthBhbetfdls ﬁ"“diar‘afa b 1a W@ﬁoﬁ)ﬁhldﬁlm 5. A

EE O treatln an | f,eCtIOUS asut@@

BARCY St aEEH WP@?%FPWQ’IY% Bﬁbﬁﬂ%mtqr@fé;tTrVWéloa«vma 9i,

gf}’gpamsogﬁg%@i; ﬂlgéﬁﬂﬁndiﬂd dorRrakin®oLlasntf g¥Y, R i ostrongylus
Ta hensm u
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that the subject is treated for the infectious
di sease. 66. The nethod of claim®65, wherein the

wonbmeabiwss di sease is selected fromthe |ist PCT/JP2006/309606

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

consisting of. HV, Influenza, Herpes, G ardia,
MAlrgthed of esheneing pmimmiee fsspansgtmarcantigen éu e Suhjediycduieising
\lf%fnki&s{@ﬁ%ttb theSsub f %v) i e@aacvlﬁ‘/%hﬁ %ﬁ) ik aHﬁb&gr 8r antlg%n-bmdlng

eln Ba

%Tl}e&’é’f Gy l9€ﬁ 2501%“?‘51}536 F‘I‘Cé\/tg@/‘i Fnjgwaune fé»‘ém@%ﬁ tioghe antigen in
rthe sebjedtisent@y&cki e virus, cornovirus, respiratory
syncytial virus, nunps virus, rotavirus, neasles
virus, rubella virus, parvovirus, vaccinia virus, HILV
vTheumethodI efigtam 67 ,rwherelpahn dtﬂtxgﬁnws & tisnorrmtigeis @ wiraVirtigén, a

PRl a{d{%en 0{1% gr?tlgé'nrht%ﬁnaé Xéé us and arboviral

encep I'Tus A1 CoTnf ect i on by the
bacteri a chlanydla rlckettS|aI bacteri a,

1. @ﬂéﬁlﬁﬁi Ok kratirdl ARPEHRERRFtive %‘s%&‘s%t RBR%Ghethod comprises:

NOCOCCI , neni ococ¢ci. and COﬂOCOCCI,
k(g ppsfering éta%'ih'?DgééPtﬂt%ﬁdWéo aguigetontshas,
|(eg| adslidistering pahti@TIA-43etibEiablike subprei | li, cholera,

tetanus, botulism anthrax, plague, Ieptosp|r05|s and

Lynes dlsease bacteri a, pathogenlc i nfection by the

tUheghetttach df dlaing 69,biloaeis thekamtisRD- 1 gitibbdpisadniinSeraidtias,

eS SthrrapShyPigeoccus neof or mans, Aspergil | us

um gatus, niger, etc.), Genus Micorales (nucor,

ab3|d|a rhizophus) Sporothrix schenkii, Bl astonyces

der"fﬁéthédl Gf Slaim B8 VALRER HifY DHAEBL RLAZ YR ?% administered at a
i Oi inmtis and Hi stopl asma cap atum and

ﬁ&gﬁﬁrﬁgﬁ‘%‘; Hfection by the parasites Entanoeba

hi stol ytica, Balantidiumcoli, Naegleriafoweri,

ar.di.a | La, t ospori di.
AT BrGabey. i in R arBanah il SaEBearty Pk antibody
rarm@hladrrﬂmwpmdoﬁarmbtberap@mp doSe.ypanosona cruzi,
Lei shmani a donovani, Toxopl asma gondi, and
Ni ppostrongyl us brasiliensis. 108 WD 2006/ 121168
Par/meherbaconient clem 69wheeindbe anti-Bhnhatitaglyand therantieCTLA-4
RAGRsIYSEe h@maiistéiel s@fRniidllya subj ect, conpri sing
adm nistering to the subjéct: (i) the anti gen; and
(ii) the antibody, or antigen-binding portion

tThe memliod adcortityg tonutainf 730k Rérein the &@i-POC D abtitdidyadad iMIsR@ed before
@éﬁﬁlﬂéﬁd%? Elgt%o?im' gen in the subject is enhanced
e ne ?’1

cIa|m67 wherein the antigen is a
tunor antigen, a viral antigen, a bacterial antigen

Tthe ?ttibltlﬁfgf é&@ﬂhﬁg’ ﬁrﬁl mPANIRGER thd Fi-CTTRL HQHH; 2 i, administered

59 I ferative di seasé,
Sﬁﬁ??}’@@tl' I}/'é)an E‘i’ﬁ}’nl stering a anti-PD-1 antibody to
a subject, and (b) adm nistering a antl - CTLA- 4

tib to t j.ect.. .70.. The of cla
HHEAR 2ol BB o505 SRy P oo andytheinti-CTLA-4
sotiidigraa@adihindsteted eoncifrenthe et hod of cl ai m 69,
wherein the anti-CTLA-4 antibody is adm nistered at a
subt herapeuti c dose. 72. The method of claim 69,
vhe method aseording toriim 7émhdu@uyhaamﬂ1-PBe1 antibod CThd\thé anti-CTLA-4

a9 dye acﬁﬁi%e@ %E mggfg." ggg‘lﬂ)ﬁfl&q aﬁ& %‘g(? \Aﬁ&rﬁfﬁeﬁff){ he

dose. "73. The net din el n
anti-PD-1 anti body and the antl-CTLA-4

The method according to claim 73 comprising administering to a subject (a)a
composition comprising the anti-PD-1 antibody and a pharmaceutically acceptable
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anti body are adm ni stered sequentially. 74. The met hod
according to claim73 wherein the anti-PD 1 anti body

wo0mdnimws st ered before the anti-CTLA-4 anti bedy/Jprx86/309606

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

The nethod according to claim73 wherein the
agprier@nd Abya eeropasisibn dompaigivigrihe ami-€0 L Abd fantiodytead a

kmideudicARt 4RO Nble ESried e Method according to claim
3 wherein the anti-PD-1 anti body and the anti-CTLA-4
anti body are adm ni stered concurrently. 77. The nethod
aCigometihod of anycitd o cla3mwiee 16 78 wheimtHel yPéptol FYatiROGi¥ease is
an cérhe anti-CTLA-4 antibody are adm xed as a single
cc?rrpositi on and adm ni stered concurrently. 78. The
met hod according to claim 73 conprising adm nistering
t ' Lt rising the
aﬁ%eﬁ?%q%gﬁta | 2;7%3“ hgﬁegrpglg%h%ére?r&ccg)g |%aéllcﬁ'/ accept abl e
109 WD 2006/ 121168 PCT/ JP2006/ 309606 carrier and (b)
ATHQRASH bF Y GRIGH D68 1190 bicidheAud) gcrié brﬁﬂ Y and
a pharmaceutiically acceptable carrier. ? . e met hod
of any one of clains 69 to 78 wherein the
Hitpangthod bf ayedrews cthise 88 o TS wheRnthe -anﬁ-@%D-TQﬁtiWQg human
of &elngl mt790 wherein the cancer is colon cancer. 81.
THe rre?ﬁ%éb 61?' any one of clains 68 to 79 wherein the
subject is a human. 82. The nethod of any one of

[ . [ . [ tibody.ig a
e RO of Gihs ) WA ETE A4 Pt LORlsh sBRleb R oy B
viriioslonal #pibedy.i - PD- 1 human sequence antibody is a
nmonocl onal anti body. 84. The nethod of claim 83

\gﬁ{%r el he .ant} - PR 1 h%man,sequ nce nonocl onal ) )

i %ﬁ?fi p CIaIiI?%?sYV o84 the §44-PL5 Ehuman sqquengpsmgpocigme] antibody is
85D8TRP3 il hadC4#Admy7DRer 3H4. cl aims 68 to 79 wherein

the anti-CTLA-4 anti body is a hunman sequence

anti body. 86. The nethod of claim85 wherein the
diveimairodrotany oneof shiuedt to Zhwhéredythe anti CTivahtibaly is a human
apddpedyntitddy The nethod of claim 86 wherein the

anti - CTLA-4 Kuman sequence nonocl onal antibody is

10D1 (MDX-010). 88. A nethod for altering an adverse

The et BGBOCAKESE WhérRintthe 8N 2% Wman sequence antibody is a
h erpr Ilrlgiﬁr%télve di sease with an i mmunosti nul atory
é‘éﬁ’r‘fﬁong\kﬁ Of¥tt hod conprises: (a) administering an
anti-PD-1 anti body to a subject, and (b) adm nistering

[ . ant - CTLA-4 anti body to the .
TR e 853k kL £ SR8 ERhe BHCTTA BimiR sreieRce anoctSnal antibody
athldDP@@XatﬂiQ)body is adnministered in a
subt herapeutic dose. 90. The nmethod according to claim

88 wherein the anti-PD-1 anti body and the anti-CTLA-4
Anetod yoralisriag an afhearse evgnisasseristed aithyreatment of 2 hyperproliferative

disease with an immunostimulatory agent, which method comprises:
(a) administering an anti-PD-1 antibody to a subject, and
(b) administering a subtherapeutic dose of anti-CTLA-4 antibody to the subject.

The method of claim 86 wherein the anti-PD-1 antibody is administered in a
subtherapeutic dose.

The method according to claim 88 wherein the anti-PD-1 antibody and the anti-CTLA-4
antibody are administered sequentially.
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110 WD 2006/ 121168 PCT/ JP2006/ 309606 91. The net hod
according to claim90 wherein the anti-PD 1 anti body
wo0mdnimws st ered before the anti-CTLA-4 anti bedyJrP®26/309606
The met hod according to claim90 wherein the
91. aFhe methpdagcosding ko eigint 80 niiatein e endPD-Bentibadyt isedministered before

quhntF@TL@qtahgggd& 93. The nethod according to claim

88 wherein the anti-PD-1 anti body and the anti-CTLA-4

anti body are adm ni stered concurrently. 94. The net hod

92. dhimanethod af@r@h%kdﬂ;{l&ﬁl DJtﬂﬁﬁél@ﬂgﬁl he @nﬁ-gITLﬁ?'ahtl%‘&y f@%gbfumstered
e an anti body are adm xed as a single
Hhork B PP,

i stered concurrently. 95. The
met hod according to claim88 conprising adm nistering
93, tﬂl % !
cng Skr bl iy RRERRRAI e ST S oy i
Flbv@faraﬁdmpmte@d@gnmnﬂy on conprising the
anti-CTLA-4 anti body and a pharmaceutically

cept e carrier. 96. The pethod of any _one of
ou. JfifihhohSecs s frdean §8 VRElRb6 i B0 ehihadyand thasnseCTLAS
iantibodynare adm@ked a¥Aainghs &Uﬁ%}c@ftw@aﬂd R 26ni VR LoRc ity
cancer is colon cancer. The nmet hod of any one o¥
clainms 88 to 95 wherein the subject is a human. 99.
9. Tithe mashorbakcofdismio dwien 8 carhprising RBnihistdmgub arsabjsctt(ben
% nt i
Rt Bt B e By B0 D AR RN e Slabie
§é’éq'l?é ﬁ’é‘é( Rt Gopgyitios campriging themsi-C Bharbadipodg 84d 2 The
phhiefetically abdBplddfe wpggei n the anti-PD-1 human
sequence nonocl onal antibody is 17D8, 2D3, 4Hl, 54,
4A11, 7D3 or 5F4. 102. The nmethod of any one of clains
96. Sthetnoethii shyaing of bRIANSS toDB Wheteirthé hpsbrprofiferatiiéMidase is
mg&é?nce anti body. 103. The nethod of claim 102
erein the anti-CTLA-4 human sequence antibody is a
m)nocl onal antibody. 111 WD 2006/ 121168
7. RRUIERADS! HARERE ai m 103
wher ein the anti - %%‘ih%gﬁn%ﬁ!ieéggg’éﬁ%‘égéﬁonoc| onal
antibody is 10D (MDX-010). 105. A nethod for
98. [he pdsthdibofedhy ¥k of BlRinds St dsossziuereﬁrmé bt is 4 Rima
provi di ng: (|) a heavy chain variable reg| on ant |nbody
sequence conprising a CDRL sequence that is selected
99. fThe mettvel affany rm(rjle gﬁ SllaﬁlﬁscgggzoCHS \ﬁﬁ@ﬂhlﬂlé\@h i-PD51 ariltlﬁwdyl 7sda human
n 1, a sequence that is selecte
Foleick ae““é?d ip consisting of SEQ ID NGs: 22, 23, 24,
25, 26, 27 and 28; and a CDR3 sequence that is
100. qﬁé ?xfe?lﬁﬁls(gﬂ' c@c{sihlt d?ewﬂé'rgigﬁlée EIRPPD?I} f|1|§1ﬂar9%eq§§g 'aﬁuﬁ%y isqY
WP%‘BP@ anibedion ant | body sequence conprising a CDRI
sequence that is selected fromthe group

101. The method of claim 100 wherein the anti-PD-1 human sequence monoclonal antibody is
17D8, 2D3, 4H1, 5C4, 4A11, 7D3 or 5F4.

102. The method of any one of claims 88 to 95 wherein the anti-CTLA-4 antibody is a human
sequence antibody.

103. The method of claim 102 wherein the anti-CTLA-4 human sequence antibody is a
monoclonal antibody.
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consisting of SEQ ID NGs: 36, 37, 38, 39, 40, 41 and

42, a CDR2 sequence that is selected fromthe group
woanwiigticag of SEQ | D NGs: 43, 44, 45, 46, 47, pa8/JRp1nd6/309606

49, and a CDR3 sequence that is selected fromthe
104.gTheimethod of skaim d 0% fwhSte@h thHo aN@eCTIEA4 Iainans@2quered mdwdclonal

5?11‘: gg%'lssqogﬂb@m%&ﬁfdgng at | east one amino acid

r esi st one variabl e regi on anti body
sequence, said sequence being selected fromthe heavy

105. CR%&hH@fdr%FEp%nﬁggh Qhti-PH-4 Qﬁ’@%dg%@ﬁh fiBimg: and the [ight

in vari regli on anti body nce to create at

@ grovisias: (Riachenriche v proaie gesweaﬁl@ Body,gequenop comprising a CDR1
esdueRBithg id éweceédtieélﬁdh@gkbup@@h/slmg@esEez ENOsPIDS 17, 18, 19,

}(? and 21, a CDR2 sequence that is selected from the group consisting of SEQ ID NOs:
22,23, 24, 25, 26, 27 and 28; and a CDR3 sequence that is selected from the group
consisting of SEQ ID NOs: 29, 30, 31, 32, 33, 34 and 35; or (ii) a light chain variable
region antibody sequence comprising a CDR1 sequence that is selected from the group
consisting of SEQ ID NOs: 36, 37, 38, 39, 40, 41 and 42, a CDR2 sequence that is
selected from the group consisting of SEQ ID NOs: 43, 44, 45, 46, 47, 48 and 49, and a
CDR3 sequence that is selected from the group consisting of SEQ ID NOs: 50, 51, 52,
53, 54, 55 and 56;

(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 region 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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