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I L- 12/ P40 BI NDI NG PROTEI NS Cross-reference to Rel ated
Application This application clains the benefit of

wonrb@vaiiesat o US provi si onal application no. 60p69AISGM08/027231

filed June 30, 2005. This application is related to
U S. Patent Application No. 09/534717 filed on March
24, 2000 sfrr $819VELY USENG RUETIPIRERIROR Y MODESS

entitled "Human anti bodi es that bind human |L- 12 and

net hods for prYWRARFIVEFQDEYE AND BEGOINNG of thi s

ﬁgﬁ{@Rg@Nﬂ cation, and patents issued therefrom are
her eby 1 ncor por at ed herein by reference. Reference to

j oi ntEnginsersushe wyiebeafderhnignestte prosess figitpl adipmificientlyivamle still

(680 29h SRIRRMNIHR:E R

ﬂlﬁl‘gta&ﬁgﬁ%e ﬁudl%fr?% !tﬂte Ih% Q aﬁgﬁo g’%ﬁﬁ potr dqggr? 5 oS ﬂ%gﬁgs% f?éips to

wadotsteatl bpw evdio infDowding @rren.rdsen@@a@i pragegsediin @ corophiero

eco r Field of the

mversies SRbinte RELIGR A GRRM DEBhERer  ® O T 12040

b| ndi A gomptatrmrmsseamdil@mﬁﬁlm11®IBdSIaysemas of hm'nbersj sa@sesq':rrning the

d/ h
piogo BRAEER ) T BTG SRRt @ PN DR R Sovcn s
hiummtmdmtverule et,lzkpa[mdlﬂar(tinie- Beyeralfacors ylfak ite eluu\hty lof the audio

O S S R I Sl Setg ooy aeh

( 1 99 fﬁanﬂ’ﬂ@d‘ep thNa# precibieadndi&des tﬁ@raﬂ;@ﬂéﬁmﬁh@&@ Dsed.tb Mépreseiit a

(1995) Exp Med 154:116-127; Pog aski, et al.
fam)Thwﬁe VARG ERERRLe fir disrpeplepiga hig %alltn fecquge the
RUABES c#h Gpluld Gale st eByatiftidnd & RAdIARI0 %r @(%ﬁl@?d &t &dit Wirhle has
several diseases involving i mune and_i nfl ammatory

P¥sisetible yalugs, piile 2 hp-Bit samplg bas 654556 BP%}b(lf‘gYaé%ﬂS
acti 's%ﬁphrg}gt éﬁs%afl}pin@ashﬂ:dqb e %ﬁﬁb&%@ sgﬁ%lgs%é? gec'oﬂd) also

Tri nc I erl
Sifactscuedkita Ifbe hlgherilza saslphn&@teeﬁﬂe dﬂgh@rth@ qyplist @cwse more

f
%rgcglel%ngs o? % d%8n Bé‘%p?g%kesg 'chln%nofz gﬂ}ggﬂn%niﬂg%ﬁg ?’?06’%’025 ,
22,0e82,0¢ &4, h@(} 4590%} agd QQLD(PQ sﬂmptﬂs/iscj:ged. The

het erl\c/‘ldﬁona%ﬁ ster ora% g»é/o (fcmm&lrc%grﬂl%ﬁ%o&)é’sifgpaﬁlmoy Il? Yaono mode, audio
antlgen presen Sucn as nonocytes,
hﬁﬁmﬁdsralg pfesam d1 miemﬁmmbl dnestetebsnodéuedie inelthattoppesreshtio two

ecr f, t u trel t iV
bt PRI e R ISR BaRers b Ty Bhol o P rdyhames
%ﬂ&h leé &l eﬁe}naéum Nehidaer, oha s cmﬁa Sﬁmﬂkﬁdldt(ﬂlepm'sﬁaﬁﬁ:stes a sub-

I 0l ogi.ca act|V| t he
Phtiet s sy pLciosTap §@3 SR s syl formats
ot AU vﬁtlﬁﬁff&x%ﬁt' quﬁﬁ)tk%deﬁ L6 ¢cﬁh§sﬂdﬁ@m§ 2vABE b edsween

ant i genspeci elper type 1 (Thl) and type 2 (Th2)

| ynphocyt es. “TSpamin Depfh | TRRmpENE Rago\| Phpmgk| Raw Bit Rate
i nitiation and(ptségmpla)i gr{samplasisesondbh)ndViedesof dbity/second)

Botagingt teleponys | 8ri ti cal i n [t3¥O0r equl at i ganayp 64,000

Télbphpnphocyt e8di f f er ent i dtlildd5 and mat ymadnioon. | 88,200

Cptanltiones rel é@sed by theg 48ib0cel | s ar stekanf | ajrivii 5200

d t | L-2 d
o Tkl R SR U o e,
| L- 108uaddnd dou@aiidio fypizhlly hateeerhigme edw bitmateni As/T able 1 shows, a
it R R G aretion s YR O BEp SREBT Y HOROT IR

S8 ASASrg@ Ml odrieo foRiphiet AHMBS eﬁfd){raﬂﬁﬁlkéiéﬂ dapcit JohiNagies and
IL-12 may play a major role in the pathol

0

eeasWRsTA IEsasingly, dpREAY OB COTBR TS rhewawa tp ﬁlfeﬁfén%ﬁ{%\“? and play back
rheumatoid arthritis (RA), multiple

H'%? ?%@?%ﬁ%bc&n%ﬁ%son asis (PS) and Crohn's di sease
(CD). Human patients with M5 have denonstrated an
increase in |IL-12 expressionlas docunented by p40 nRNA
| evel s in acute M5 pl aques (W ndhagen et al., (1995) J
Exp. Med. 182:1985-1996). In addition, ex vivo
stimul ati on of antigen-presenting cells with CD40OL
expre33| ng T ceI I s from I\/S pat i ents resul ted | n

o o o o oy ——
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X3isY, V GW S or F, X4isl, or M X5is H G

E, or V; X6is V, or is not present; and X7 is S, or
wooetatigssesent ; CDR-H2. Xi- X 2- X 3- X - X5- KCT/UX2006/027231

Xg- X9-Xio-Xii-Xi2- X13-X14-X15-Xi 6-X n Xi 8~ X19- X20

(SEQ ID NO 56), wherein; X1is H D GW S, Y or R

K2 '?rdcessﬁ{g Eudl?)@nﬂoﬁn%uw inla C(ﬁnpﬁ‘ﬂer Dor G X4 ISW P

H T, or S; X5 is D G ? l; X6 is D G

or NMagy compyters end egmygger Pet""k’ém ack fhe rggourses fo prqcesso‘iawl-‘;lgltal

a%f&o' @o%prelsmrg(alsb calfd e%od}ﬂlﬁcbr 'c§d11¥g) d%reé@es gi ggst oﬁs)toﬁ{é dad

Xn i1s N ; S;

tRnsmgjittinR-audio 5nfpgnamon i:y goqvprthg tl@rqurme)qoe intg adpwer blt@te ﬁ:‘orm

C%E%)'r&sﬁ'ﬂ_karptgeqi%as%s 112%%1{32 gﬁ&lltyeﬂ?egnot‘%{lf(gaﬁ 8?9)% ngne@ﬁ@ﬁ quality

spffers bwitbit raededor %OIDsuhscqulest lpsslessrompegssion EoRerpgranigtic)X For

E@iﬁ%}?éﬁ V\ﬂ%? es&)@ ﬁse%l(?o épr%{lrﬁ}ﬁ’g%tgl%graaﬂ?ll%néa?%ﬁ alng’the

apprexinotion)s theh lpsld§’§1y Sompeessed. ]@afcompre}a@on @1s8 calid dggodiyg)
e%%acilt?.%a ré?ﬁsﬁ‘%%édog%g%@tj@% grig,irll\%,m%(ormaﬁpl\ﬁ %18 t]i%scobfpr%?edgﬁr)rm.

I S NOhe goatvEREdio é@’inprﬁssi\ih 10t dngitambtepm_sm aindio si¥ndls fopréyide
%@Erp %‘é’x&p@g@e sslgnn tl qua 1ty Wit t%e Ileast possob le !amoun(t)s of‘%lts S%P%h 'this goal

ag'a%?t% Ayatious@nibfrpSiiry@rdid @c&hhg %ﬁnﬁhﬁk&%%f h(lﬁElQoér&ptual
8 wherein; X2 is A X3

megely, Fgpode andgslepadeysystsms inclugp CP@“sver@nSoqf 1\& ngpﬂmﬁon s
\i;mdQ{vs Med%gxdd% @AM Rhcolierddd deSod¥r arfd: WMA bro e&ﬂ@odeﬁ alﬂ

) H; Is S, or is not present Xi3 is
dmdep r@@@rﬁystews arej spogiifiegbyiceriaip yerpipasefiihe Mafien Béic%qu %erfs
" d
%HI% Zﬁ% IDa'%F§@M 3 ﬁ@hﬁgﬁl ﬁgi/ggfgﬁgﬁrgﬁxpe@ 'Gr&ﬁ) 2 )AZi'Vance
AdidCodiag ("$AS") siandard xad PelbNACH, Sgch gysterms tywalls uw a N,
comb%atlg% itog'sg gg ie%ﬁflgsrs chlgp%éériaé;g deé}mﬁésm ?(29 ;(g_ IXE ] S,
X7 >A8 XL@SE@ohr[prN@onam)i Conh«spenmng chosnngessml. is D,

Vs Sapenfisnly. yantp digofd ulgy Sigh? oMo Togf bpfoneiihn

¥hnig@esl Thexse Iéisy Esrejressimh Itgchmqim}s tepitally emfob)lerpdrcﬂgudo mal n

compri ses, at ast
e e e A R R R e R R
de@&h ﬁ&)n?:ﬂvo'f%s @fveSEQunEzAMOn, 1353r§ee\8¢1gluﬂlg, dnd-iferseffreGi@cy
: 35; resi dues 100-108 of SEQ I D NO. : 35; residues
tE%JSfBHn%f SEQ I D NO.: 36; resi dues 50-56 of SEQ ID
NO. : %@#&%&%ﬂﬁﬁoﬁﬁte%@fes Shifett Bathlato 3@)&1&5&@1&&% Bdas®f to
of SEQ 37;residues 52-67 of SE({yI D. NO. :
separpid perseptudly-importast infpreyation fgm parpentead dla@@%ntsafosﬁaﬂon
’ggc})%# Qn#\@%mt?’f?’lf&ﬁﬁﬁcq}{%ﬁ 118 be QutfdctedtiSonloke lmg c&%}ﬁe@ﬁbﬂj @Sl the
D NO : 38;resi dues 31-35 of SE
rN®e @qutaeslnmgtl@m B seedSROs|tOROYids dherbesf mtr@gfeé guajiggfor a

P sty VERHIRE Jo-Res Bt Sl rery
1hia d‘al@mdt& fregeémy domain, @Betfesrled Sequencyspefisni s spectra
Pf SEQ I D NQ : 41; resi dues 99-106 of SEQ I D

“N@f St esi dues 24-34 of SEQ ID NO :42;resi dues 50-56

of SE@eE.)apthED méRlinghiveluespr8@sang aflioSEQ AcBoriioe taj@model of the
resi dues 31-35 of, SE S| ues foo o

et e S oigs g e pisBRO T Rl dibio signa
fof? ﬂ'bhf—‘ﬁlt 2. Asind thSRIE)ofN peﬁe@pﬁ;ﬂ&htﬂi&ﬁﬁg, o e def shgiE@noise
E) :44; residues 89-97 of SEQ E) NO :44;residues

31-35 of SEQ E) NO. : 45; residues 50-66 of SEQ E)

NO. : 45; resi dues 99-101 of SEQ E) NO. :45;residues 24-34

of SEQ E) NO. :46;residues 50256 of SEQ E) NO.: 46;

resi dues 89-97 of SEQ E) NO. :46;residues 31-35 of SEQ

E) NO :47;residues 50-66 of SEQ E) NO.:47; residues

99-106 of SEQ E) NO.:47;residues 24-34 of SEQ E)

NO. : 48; reS| dues 50 56 of SEQ E) NO.: 48; reS| dues 89 97

o T~ P\ o ~ A ~ - o

N~ -
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VL 1A6 CDR-LI Residues24-34 of SEQ ID NO. 38 VL 1A6
CDR- L2 Resi dues50-56 of SEQ ID NO. 38 VL 1A6 CDR-L3

weeasi7tnes89- 97 of SEQ I D NO. 38 VH 1D8 CDR Set PEHUSEDG6/027231

CDR-H Residues 31-35 of SEQ ID NO. 39 VH 1D8 CDR- H2
Resi dues 50-66 of SEQ ID NO 39 VH 1D8 CDR-H3 Resi dues
%% quﬁltlgitloﬁ'%gsbﬁnm audfd deta \ﬂi@&h@@ﬁl SBhinVthizidgGh&ENdibility of the
6si dues 24-34 of SEQ ID NO :40 VL 1D8 CDR-L2 Resi dues
W@@"(ﬁw@%mﬁ NO. 40 VL 1D8 CDR-L3 Resi dues 89-97 of
SEQ | o3 ekl ible
313 gaaﬁ@aué@m%ﬁ é@as %ﬁﬁluv %2 eSIH &Etgiﬁg%g gt'?evers bl
IeEQfifom@tion bmlalsorqllgmg@mﬁnqqéerﬂe s5eylatestho qualippangbitgpigof the

oo besprie o0 s e Tiip gy lie oL 38R

@@M@tlﬂ@d;usmme YhargiGtiogbRegelaiRbiirete ard/gopelity o ThgE@e D

H |

Btouidh o ol oPRlng shapie poilag iR g il
teroNf:Dand neiBunifdrh EBerCERudls eightingas be 0Gnsidddaf foBEQS ndD-uniform

VL 5E8 CDR Sqt VL 5E8 CDR-L|I Residues 24-34 of
@’é@”ﬁa °NO. 44 VL 5E8 CDR-L2 Residues 50-56 of SEQ ID
NO.  4fveve qubniZdibt 4nd 1R&3Sedt@tlﬂ@re@3ns&'ﬁct$@vé1§htb&) quaitized
VH 8El Set . VH 8El CDR- H, R dues 35 of SEQ.|
Resueney 03338@ defrio @ RIS A of gl é&%ﬂe}“@f N@E%F%P data.
Xhlifse % ﬁ% {ReSioaH ¥5en9nveetd tHéfreoSE@uth N quehdy Mdef@diint data
CDR Set VL 8EI CDR-LI Residues 24-34 of SEQ ID NO 46
into memnstyofed time deaagigpidio s30wks of SEQ I D NO. 46 VL 8EI
CDR- L Reioggl'@ﬁ CBRiptdssidh agggehgn ssigle VH 1H6 CDR Sqt
VH 1H6 CDR-H Resi dues 31-35 of QIDNO..47V—IlH6
CDR- r@nmgnoa@lbs amandgsenspdesmeysiope syanowg pf ypprighsofcifferent

@E%ésgi:'&ﬁ)ergs%gli h%lzlus 7 o#cPaMleo%leMLengr@/%}%&thm 'uesll',[ﬁ

geasrau dmslefs@oa@re@ﬁorsa@m@emclud@mutlemg%e@mnwamﬁ tme@

ki o HiRpett, Rl S cgigaeitips ooty o Tl
S S Bse b o bR o
%%%hfg’%%ﬁa‘ﬂtﬂmﬁé%&%i& 24-38 of SEQ ID NO. : 50 VL 3AL1

CDR- LiurResdthl s dmng 160sitpleSke)l-kidvQonipr&stioitecBAluel In general,
CDR- L3 Resj.dues,93-101 of

| . : 50 VH.4 CDR
STk BRI T STIES (4T OO Y REP S ST U
¢BE JeRBwHE tRewiIses tRlefisfh 6f thSkQu éﬂae NG run-l&lgth\ﬂdcm,g the
CDR- H3 Resi dues 100-109 of SE I\I(Bg %1 4B4 CD@
spapienge ofigasecpive ymRels |1%Fi9%‘§1512%’t%d4ﬁ ond run lepetyy
ﬁ%ﬁﬂg@ {Jariat?lorBQﬁ'r&jryﬁﬁg/tﬁQn&@m%f;leo%é%h@y&@en dewdo \iﬂi- 4B4

Resi dues 89 . B2 VH 7
Set \mn?@el emrRdig iRemila fe suslengh epgodigg @ thef s of COB%?CVHG

é@’ @‘ﬁ[ﬁ% ﬂgues gglﬁ ]él% %?ac@fl wﬁﬁ-glrl l&éﬁg The E§/§1ué/h%'!)r%lgsruns is the

@B&mlﬁatt vilue (EG8, @@Rthgldaaemddm@wpmteéby swn @rmtsvels

e 6 of SEQ ID NO. : 54 WL
g erE%%E‘)’EIe“se% gég ‘g‘g%‘%%ﬁsm ID NO : 54In one
enmboditeaedults brubileginencpdiog @ig tiof rut velugsand mus lsngths) or run-

ﬁ@%@@&%ﬁ%%gﬁf SYLY Vgc%i:etg% rther ﬁedéffqggﬁa{‘e eﬁ. §’o thWagable

£abBebed dafagevaiagleQerpticdssdedbefog: mﬁ-len‘gm Mxﬁ@R Set &
VL 1D4 CDR Set; VH 1A6 SﬁE(WVL 1A6 CDR ]g L
108 Cfiablerlength godinggs BEIEROBTR Y. BEgere
%a@ﬁetlengmo@ C%R@JR, 1%®Me a&séélat&ﬁ&(@@ﬁt}ﬁﬁﬁ e‘éﬂnﬁ& va(ﬁ@B(or
Set & VL Set; VH 1H6 CDR Set &V @E%D%Re?i
vmqmonim@mssétvalaemHsﬁﬂna& CYSRATg ACOm{qn e oger
VL 4B4 CDR Set; and VH 7G3 CDR Set & VL 7G3 CDR Set.
I n anot her enbodi ment the bindding protein disclosed
above further conprises a human acceptor franmeworKk.
Preferably the human acceptor framework conprises a
am no acid sequence selected fromthe group consisting
of SEQIDNO 6 SEQIDNO 7 SEQIDNO 8, SEQID

N~ 1 NN~ 1 NN~ 1
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framewor k conprises at |east one Franmework Region
am no acid substitution, wherein the am no acid

weequanois3of the framework is at | east 65% i derCirambkoob027231

the sequence of said human acceptor framework and A
conprises at least 70 am no acid residues identical to

Raéhrd e ReBe GRpé Probdblasywol Yaludsund Igtigef cﬁ‘ﬁésﬁz&e a551gned to less
enbodi nent the bi ndi ng. protein is

rspbahlersybel vlusHi Hy Pﬁ?hat’ﬂ’é‘ﬁs A é?"é?}ttedc‘gb‘é{lﬂc eé‘f‘mB B 8{)
LiftEo RARke S NG pRbablilities hée Rhnplded 26t dafljdt 8hBEY ot A to be
humani zed ant i bod or antigen_bi ndi ng portion

hededon “dveﬂhmatestb%ﬁﬁe agapt m%elgemzfolm bilisien 8 dhegtyisipe symbol

\&fﬂfeg B6RpLEPD! Mtk b&aﬁmﬂaﬂlﬁqﬁdaeﬁ@yvan%le ‘I’éﬁ%thg:%%lg%sually

nd I nNg ortlon t her eof conprlsest ree or nore
rdduses ﬂas bd ragb of eomphtssad detadtydnaptitoyating enchieiprghiaseafobabilities for

tﬁ@ Eit? %qy extiain f@%ﬁ g?égig{/ﬁqg ﬁ% \ﬁb OVﬁel Isot rté@& E)OJG transmmed

nprises six n anot
e nb o dformmdecst/mbcbie aclagabie ngtheeevdeonplagels @yrhmmhuzf’e‘dlth the

2{)&' abs(s)cg:i ate %]{hl g\érghotfl églgulasnlg thOV]E(IJ Ofiel %rﬁggde%)@%h%?&gﬂl
eas varl av ng an am no" acCl
cﬁﬂiﬁﬁfb@&tcsﬁhevl.@dwﬁthdm styhﬁob&rahl@paasomﬁB&Wlt}ngaedeCgEQ I D

O 79, B0 LDN0 R0 SE0 D A0, L, SEQLD D 82,

Ve, ff exaniple, hBlrE@leV%FOf afoehtized Bk v8Be. IBEEEtbDaNGble &Ehgth

q%%gggVEg@?g @sq@%s alw e gﬁé“{l% a%@mlalrtﬂm_n gé@b%ﬁ ori\féample a

%r&% ot ANR:tIEs! IP ﬁﬁtlzedl&%\ Vﬁ%@lﬂ %Mu]arb%r 5&@)15&1&1@3 length
SEQ DD NO.: 106, SEQ I D NO :

aoedingere ISEdp pesieniit rate youction F@“ﬁ?%?‘é’?’athl‘iﬂet‘ﬁé cneoding (e, by

DOTRRY R %c@@ér't@@ﬂﬂmﬂﬁo@dﬁlitﬁ@ Ha&ioﬁﬂlyrlg bRAKL VE@S)t R tRPbther

conprises two vari ab domai ns sel ected fromthe group

kind ¢ho¥e6 talffofee Ve%wﬂﬁtletee&fh Isnspding:pam Py edremstyi 138 yhen
@%l?gﬁegl%grepén@ ﬂtlr r 2 %Rnﬂo%r%%b(ﬁ?% 'Iagrgérahgﬁ_ of potential

omal ns; aid two vari abl & donmai ns
Yedwes (&uwitmthe aarg@mmhspu efpasentigledogbinatiofs),ovhighrengymenggemory and

FECPU) R 86 TR HRELEE Ny

GEQiD: Mt BdcolinGERIMINGNe Bz dBEQrED NO.: 86 & SEQ | D
SEQ. 1D NO - 89, SEO LD N 90
SEQ |"t5“RESEt99“1°%“§E??W°%eRR‘5 S %’@@r‘fsﬂo@‘%‘ﬁ‘%gﬁﬁh’%&w&

NQing id HnetinSERel Bh NPlicatibBd wh&EQel dptifal num‘ltﬁﬁoﬂalﬁmﬂcﬁde a

NO.:103 SEQ 1D NO. : 104 Q

sirsn mli‘t?éylab@rﬂ‘? Et?twl NUHGE OfEH ‘5‘%&3 Ppss N%’Bere sgagl%icagEQ
$dReMBon arh 8% cettRindndivieh# inpRtsy2PBREK RN A rilhfetl coding generally
protein disclosed above conprjses a heaﬂ¥?ch ai n

RIS ERTBB TR AICBRIE SeEnE Sar el SRRy R B RIYPRH B oup
‘F%ﬁﬁllgtthggmﬂlger?s J‘ﬁ‘dmenetl QMnEé}%ﬁ@@ﬁ 0 dRdrR S‘ymlﬁ)ls!'hﬂﬂﬁdhnput

onstant domai n, human | g& constant donai n,
feqnence hig@Ssopiaied mfhtrartgswcnpw@g paitiens of §especshstest 0 and'1.

?Qent%tt%s fl% érgfwﬁt‘éd lb?%d GH%R é?ggrag@w the aqull;ﬁ sPHBRDcEEANg in

cons re pr the pi ndi hg protein

- the tgput sqseneﬁqrheﬁrmnaz nuSEOuURD tN@prqsentgecym@smenw 1s

i
PSSR B0 e AL A L At BT
SRl iﬂ@oﬁﬁntlnh_aﬂtﬂlnaﬂmjcoldhlggahenﬁs ef er abI y the binding

t bl
g][ 0 aeII{‘lgP I g}fﬁ@gq% gﬁwttp st ﬁétjfeé%% BB)% h@/%ﬁ?ﬁlutlo}@ﬁﬁ b8 nnput
entbi a@@@!ssédtat%mﬂ{\/&lﬁ&eﬁf @fnemb THe proBabiiity dlsrrgaupomummo

I's ca%able of neutralizing a tar%é% seleﬁted {rp %
gncedfoihe BEt savsRee Phrnges when figgopipXirpganges, “Hgconext can be

. enbodi nent, the binding protein of the invention has

an on rate constant (Kon) to4lL-12 or |L-23 of at

| east about 102M 1S1; at | east about 103M S1 ; at

| east about 104M S1; at |east about 105M 1S1; or at
| east about 106M 1S1, as neasured by surface plasnon
resonance. Preferably the blndlng proteln of t he

. o o o, o . a A~ o
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enbodi nent provides a nethod for treating a mammal
conprising the step of admnistering to the manmal an

weht@aiiese amount of the conposition di scl osedprabasen06/027231

The invention also provides a pharnaceutica
conposi tion conprising a binding protein, antibody
SRABAH tmQbur Bl difaeht fep etkeedscted HHREEH: AHBRIRIR
a pharmaceutical |y acceptable carrier. In a further
D Sythel SRERTREAR A IDBW SCqUSA%fosi t i on conprises at
| easiGig, RRALF chifle@RRNE @ ibR%o thEBRbloBGsifly, it
di soroieér}letlhﬁ9%#1&Ja MfchS{gnd/ or IeL 2 af:lt [ VOI ty 1 % ofSsitg, itis
w swpriting tht copedseipa pid/decomapragsisniereoirly dayeleped féelds Whatever
hé E&&Bﬁgesforfgﬂw J&ﬁmﬁ{ugy&d%gﬁéhéfok 9186 coJﬁ%gs%eiﬁh' ¢
agent, Tnmaging agent, cytotoxic agent gl ogenesi s
dquummessms hféwmt tigtylg nbtltave parioup advenldgesof shettechyig@ss and
ﬁ?ﬁ?c% . aB EGF-trap); kinase inhibitors (including
u S to KDR and TIE-2 inhibitors);
SﬁNﬂ&ARﬁ1at|on mol ecul e bl ockers (including but not

Lo crestatifhs Bhd foaté s RS b i TG By R AR

&dﬂlmgmhdll dd:.dﬁéql:x]lé SMscrﬁiéﬁ herBihl Fsﬁxsmblensewaﬁ\éelﬁ i8ihgd multiple

nmol ecul e i nhi bitors nt i t oki ne_anti

FAUREY TRl mw@q&vﬁx odh cga?w%/ﬁcﬁ BTage fmﬂﬁ%@ fisbptionsd s
{aBle@NAd thd serdeSima} uich $MNfie etdtiing khin GbsoYiaRl vid usRE SRt Miltiple
ant i bodi es) ; net hotrexate; cyclosporin; rapanycin;

fisbeiongMLECte BT @nibaBrngk reporter: a TNF ant agoni st :

an anidch bithst s& omfb%&ln&uers %ﬁ@%@ﬁt a to81 08K £04nl dheodr or
non- st er oi anti-i nfl ammat Oréb@r ug

D

dasadagclot eymbals, selrsttanenitepy rao ot st pdpbsisha includes
%Gﬁ%fe@ﬁ{ré}%/ m8d e WO HEHY hlﬁft t'él REES modHls &1 é S%Q&'l ?ét’
an antipsoriatic, a cortico Stert o an ana
mt:ledem adno(h?hsvew}ltphm poiseithing tani sncm_nd el sohthatamludes one or

rre %%gpyorplgc#ls ’ toolrl gpqc%g%lr{rgeﬁ %%?Ls\égmg ?he%ﬁ%g entropy model
mﬂqummaeﬂmﬁeﬂMBpnkewam antldepressént, an
ant i a stinul ant t hna di,catj on .
ot o ERBAr b St ok AR ctosP 0B A Puf MR R g inelude
amalld gwiteh Soiitdkl sHeichidg G Mot Misddl ecta Moa@ﬁeli, sich df the multiple

anot her asp the  inventio des met hod for .
?I}W?Pbmt’fi“ﬁ@oﬁtgﬁﬁf?t fedal setgan ﬁs&eﬁaﬂgﬁ# o0y %P fwt@ point for
SRR Behtieed Rloasltsbi Vb BBderdlly; dadh afgé ﬁfulﬂpﬂﬁ“@ﬁrobjl-maaels of
with a binding protein disclosed above such that humm

the fixsp medel/sefrcan emmsle peropsmaes Qe vifch nop or wiFhme o ather
{11 %ﬁb e%a@ge& ofth@ othBMEHel msms@m&ﬁﬁufg 23RS 5198brk Sfitropy

human | L-12 and/or” human | L-23 activity in
mOﬁnLﬁaIn wbjlrercy@ fashioneler ngven wedehsd o be gher madsljsetesh the

|
bliob RGP fort £1808Sb ot kidap o846 oF BRI Ghct ARk 180
dms:bing%stllhdztb&ren@igbwt(shatd fowmman | L-12 and/ or human

IL- 23, @6t b oblboh 18 PIIRRg g+det%{>1ﬁ 1oy O R LG ffdpy

melas t B sils‘telmmlb@rsgmhabﬂm‘,}(ﬂmmblmong aaptdinrgj tb iagirst cost metric (such

ost eoart hrj e chron art

St snyaed iyl YRR i e iR, The b RERL e
@&ﬁtﬂaﬁ&&:h&ﬁd@ﬁdcbﬂdﬁag t6 ?:?mlyd eat mbtrio pAthys rebyisé @ftiopy) that is
upus eryt hemat osus ohn' s. di sease, cerative

digierert ‘gan‘ilﬁﬁF%ﬁ?FéP’G \‘%éfrg %?@@é@‘&tﬂ% ﬁ@msvﬁefaéﬁéﬁatéme
&R 1R8c19BAskd hiusast ﬁl"ﬁéft%@ﬂ fht SinalasisReR, allergic

di seases, psoriasis, dermatitis scleroderma, graft
versus host di sease, organ transplant rejection, acute
or chronic i mmune di sease associ ated with organ
transpl antati on, sarcoidosisj atherosclerosis,

di ssem nated i ntravascul ar coagul ati on, Kawasaki's

di sease, Grave's disease, nephrotic syndrone, chronic
fatigue syndronme, Wegener's granul omat osi s,

anoch Schoenleln purpurea, n1croscop|c vasculltls of

o g, o o, " oy
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i di opathic pul nonary fibrosis, antibody nediated
cytotoxicity, Asthenia, infantile spinal nuscul ar

wakoaphyss3i nf |l ammati on of the aorta, influenzaral/us2006/027231

i oni zi ng radi ati on exposure,
iridocyclitis/uveitis/optic neuritis, ischem a-

r epemiwsmmg tb Bjthdfdyset bfIEIMBTHLEs £l sHSa systmewthlﬁs probability
é gnat0|d arthritis, juvenile spinal nuscul ar

lﬂzmps q;gémlgq vglugsar”]ah@ﬁﬁstem g@}?g\}estepg?{glpmms In doing so, the

§y8ieRICdoh@ins BN RE] Fobdb® FHBBINaRRE B halv&RESMon L&A
of the corticospinal system |I|ipedema, |iver

dipteheim agtoss thp Brobatility disfrhyterre Wﬂhoq"rﬁ‘i’ eqstiRinkeg mudtinkemore
PPN oI Rliegnant  hi stiocytosis, nalignant nel anona,

meni ngi'tis, meni ngococcen a, net abol i ¢/ di opat hi c,

mi gr aihsdomeniemarethariobioeh deripa pndadventagey of Bminvention wil

slos s

o ng ggtg%?%l)éﬁqio(ﬁpfﬁ@?&wv&){%&ﬁl%&' ﬁesgh %hlcﬁﬁgb%%éd%ﬁﬁh

mﬁﬂg@netoatm aeempavymediguie] er i ne- Thomas Shl Dr ager and
éﬁf i's, nycobacterium

avi um |%rs1t racgﬁﬁldggﬁ%ﬁg ri unt ubercul osi s,

nyel dilguypt assta lﬂocﬂ{yhz[grzmmf a paporadiradi apbrating @tvirbhment in conjunction

L d h |
P R o AR erthoP BB Ty P BBRRES rophr i ¢ s,
n e p hridgirss, 2, B4 5p6lagé NaretlockelidbrSeasFesnerdl2ud O@RAre add/or

scul ar troph| e eut.ropeni ¢ fever, non- hod ki ns
AR o TR R T B VA RS SRS TP RDOHERES Ty bF pplemented.
br anghi@ses 3GaH BB hé@hatstsBb Wk a GhiSRCERLS, audibsnhi@aaPY,
orchitis/epidydimtis, orchitis/vasectony reversal
WrisERoning ¥indeW ganbeRswiony TesRs§EBhor osi s, pancr eas
transphagto 4ni18Gkd 1tSTNS‘ok ?%aﬁﬁ@ﬁbbvﬁ‘l %ﬁreﬁé(ﬂ%d decoder,
par aneopl asti ¢ syndrone/hypercal cemi a of malignancy,
TeEneali el mthtqmmﬁaépiplﬁmhap@gectu on, pelvic inflammatory
01 Sea88ned3 160 15 Al Hid el ats RO Inf 3 AhcBlicr 3 & Ao,
peri pheral osclero |sea e, periphera
1gspseiiels Wdhscﬂfﬂ@ml@ Prqd@ﬁpn@ltlbgtlrste rqdectiﬂ'nc! ous anem a,
P”e“ 'f?o%?%%t 1 S“‘P& 4 Lu%'ﬂow%ﬁ 'EHQM%% t&ﬂﬁgu]@s) YrBoefiteNbrediction in

yneur opat or ganonegal y,

ce»dnhlgcand d@pdnhgxyespmwem mfhp;lan@mdnpzqomlhyefﬁamdtss kin

C e SR R T B e RO e e PR s P o

dﬁﬂ@gﬁ@ﬁsndmg @&pfaamfﬁce@td:’adsﬁ@cnv@y i mary pul nonar y

and BHGES0 Ak] i Dipel dseBBR o g L ppeerapd B dgger

re@eethaly, Wah EeuRH RS réaddear di a, r enovascul ar
hyperten5| on, re erfu5| on llg,qr;* ury,. restrictive
car difegBat Hyouehdse prdlowchulsshonas trghniguss ifergeqrAgsing gpectral

c%@ﬁicleﬁts@@ﬁ?e"’én‘tx@ )ﬁéncbﬁ‘ﬁ@ body type, seronegative
art hropat hi es, Sickle cell anem a, skin

al | o@pmtrﬁts 19@:}1@@@6&10 argmowcbﬁﬁﬁ@@@ngwmm forgprfi¢ring spectral

Lomel. {sraﬁg}%% ddcBdigetion, solid tunmors, specific

arryt Hm as, nal t Xi a, spi nocerebel |l ar

dege feguat 2001513 ch@t shemr@dbftmctrairym“ﬁctiérss ofStigure f Sir after

reorﬁerpns of the cerebell um Subacute sclerosing
anengephal itis, Syncope, syphilis of the

car diFipneesziui anha&yshbermg chying enin duatoajobifficRxi ®ordsysy aub-
an or nse syndrome, system c onset

a}lsxwlw@tdgﬁa arthritis, T-cell or FAB ALL,

Tel AWGHueCIAS b diaghabil @Wﬁ%ﬂﬂdrirblﬁcaﬂ@' OrgIz88 Sntropy models.

t hr onbocyt openia, toxicity, transplants,

t rauma/ henorrhage, type m hypersensitivity reactions,

type |1V hypersensitivity, unstable angina, urem a,

urosepsis, urticaria, valvul@ar heart diseases,

vari cose veins, vasculitis, venous di seases, venous

t hronbosis, ventricular fibrillation, viral and fungal

i nfections, vital encephalitis/aseptic nmeningitis,

vital - assom at ed hemaphagocytl c syndr ome, V\ér ni cke-

\s_ 1 . rr D T S T T N S .
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using protein purification techniques well known in
the art.The term"recovering" as used herein, refers

woaod7e1g3socess of rendering a chem cal speci eBCswsSh0a927231

a polypeptide substantially free of naturally

associ ated conponents by isolation, e.g., using

DI Ot @i fhrbt isTal chike Qi SRR EHARE B b PEGMRte IdRtritG ol If -
The tegrhr% hljrarlan I L-12" gei%abbrew at ed lOherel n as hlL-12,
Bfmbpl vaiues. as used herein, includes a human cytokine
that dig,r&80rfh09 4 ﬁrﬂo%héﬁs}éhmémg%hﬂﬁﬁbs%ﬁﬁ@s%[@&afﬁﬁl WRators
such as nonocytes macrophages and dendritic ce
foepiebability disedutionfet er odi meric protein conprising a 35
KD Suhiipl b6 LIy KL BB R ond AR ONLFRIA R of
bot h Iémtedgst ogetc er W LI a di %?‘553 ri dvéle : °0
MEhtleh(mter@deﬂﬁrotel nis referred to as a p70

P08 94l 705 SIS TR ol GRS o

ﬁxlppr@dﬁoﬂy?rﬁoc&Ps? 845 Seder, et al . (1993) Proc.

| | £ 10188-10192; Ling, et al. (1995)
ﬁﬁ&%ﬁi‘@ﬁ?@?ﬁ@ 127; Podl aski, et al. (1992)

Ar ch.VddioasteelmiquBs apitgsls for @dtrai3doding/decdimgtand assbmmtam

IL- 12 is to include re human -
(e 85 oSt e oL g e aPRon, dsibttion,

amago@mgau@a comRéQRten at Moy Ib@bMrateyman | L- 23"
(abbrew ated herein as hlL- 23 gr IL-23), as_u

her eiThe verieus ierbaiages et Mokilesiibed bergimampy Bpvised lﬁéependenﬂy
@cﬁﬁ@&ﬂh@@cﬂrﬁ’q@s grﬁﬂboly nfa§ bé | héé@ S SnbifRlo (Lgl] MMt ent phases of
cyt oki nes i ncl ud |n8 IL-12 and DL-27 (Trinchieri et
afombigegippeydinggndior fgcodipg GIOLeBA4) . The term i ncl udes a
hete r@ﬂioﬁ?fehlﬁ@fc@%@'d@scﬁB&PlSélcﬁﬂz Rt Fefdnde o BHOLIE ofﬂ‘ocessmg
9) and a 40 kD subunit (p40) which are both |inke
2oty Sl erariquis procassitigeals Sharen mﬁhﬂwchwwn@kbwmm}dnteémi@ Bwer
C

e B R el B G e AR AR PR o S oy n
mxlpnumﬂlownhamb factd desciibrel dlsewihert lid ofted pdshowid Imnarcyl @best the

2 ferred to sinply as "p40", as
1 3 ﬁg’WéP‘%i“" BbeRtieihe 40 KD subuni 3 of the human
Lyt oKixagnpld Operating @hvﬁlﬂnéﬁt& faifCExk:aia*a buavlof D@éodeh.e

le ;
e D oty ero b e D2 S R AL g5 oo
(10@) idfthich katdral of the BegHibETandinids Batbbbriiripledfented:- iz and
I L-23 BIO|OgI02 ctivi as used h reln referstP
GATPUHAR EPVERPMBR S @Saselgﬁ nﬁlsﬁ%ﬁots}l%%st&rw IHEatQR AP prope of use
& RhABhAR, 2B HRRBEbEStebtniduls 4 th8lS hidfl 8e Bbifledémedildiverse
[imted to binding IL-12 receptor; induction of
gneral-PUEPes-OF SROSIRED P ERICGMPUEECHEIEIetEnd regul ati on of
bal anggy, pe%r%\ﬁ;%ri %ﬁfeqeﬂﬁrégﬁbﬁﬁr% eIch%JnRﬁf (1OYPX ﬁcl{!tde(s-ﬁmelst one
and type 2 3 tes i ol ogi cal propertles of
proce@gng weit (1de) aaldtmeamy 630 1In figuesdl, tﬂos miogidbasig configpmtion (130)
nd T I )
HRAEbE i hhab Th bt ate bt 10) B computor exccutabl
fnstnctiborsd ofayde adeal b a:v1defhllrsqce3nd Is elngdti-pskspingngtianng
%pﬁxaiefbgéc%%srmogntglg é 87fefc}lt8 g%glpgut% xactﬁagh]_eh% ! e ons Oto%gz?egasé Igr(ocessmg
p@Fer Ehmmemryt(lm)) intaly &6 &clatibmeafory (e. @,rrbglktexdyqache RAM) non-

rot ei n, a th.a second chem ca
B oS o R 0 A OR T seRe BBt e
02 BB GRnky QZD)asﬁorb@déEt%reS(ﬂ 80)GhpleReftthgln enédliepatidioy dedoder
determ nant or e tope) on trgg chem cal species; for

Bataiep @e o poggRft ‘rgghnpqgg% pyesd hei§l pinds to a
specific protein structure rather than to proteins
generally. If an antibody is7specific for epitope "A",
the presence of a nol ecul e containing epitope A (or
free, unl abel ed A), in a reaction containing |abeled

"A" and the anti body, will reduce the anmount of
IabeI ed A bound to the antl body The term antl body ,

Y a -
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i n which CDR sequences derived fromthe germine of

anot her manmal i an speci es, such as a nouse, have been
wgnred7ioetssent o human franmewor k sequences. The t eCWUS2006/027231

"reconbi nant human anti body", as used herein, is

intended to include all human anti bodies that are

Pr epay QpuBXPEREdBHent DS Ha@adaftionsTtaaires My example, the
reconbi nant neans, such as antlb?dles expresseJ)

OB R HetERerd (190 meludes stawaged 40y s OF @efeeapwtﬁpﬁg%'(%), one
Q95dre 6Bt d@@@ésc‘('i 663 eddfonk bhgbreicOmBRAichth dohndetioR&h 7)) An

anti bodi es isolateéd froma reconbi nant, conbi natori al
interagnneghien WerhgnismiRel oGBS BSBeRRITolle, 9 RytweTkgnterconnects
é? Q&npoé?lggﬁf hO corﬁiﬁﬂélénﬂonm@ﬁﬂl dh ghﬁmza{lﬂ/ We?ar?élg E%@ngar i Z: ‘
Diviare(20GRYWiBievedss ah qn@gtilg@nmmnsfor Pkb@@@ﬁmwpqecuﬁng in

I
0 EorbURTE Smfron bl 00y, AR TAOBKs &0 Lhmpobl br e
¢¢nmmn§mWHam9géﬁN@)for human |nnunoglobulln genes (see

20: 62%‘%%&%&(MQ%F]IQ%P%%%}?Q@’I%&%%%{“ Ble, alf&h%%%%%a etic

ﬁsl{srmagneﬁmiapem cassetBs,aTR-ROMS, @j&Ds;L@: B9 il ediuim which ddn be

0 .
et Risetif DRt R coh B8 Hockiba S AL dorusing epvisommont
@0g). dhb etorage gIA9) sthiat instivodloredr gip Isoﬁweng (180).human

Such PRI ROLTL R f BBe BRHEvEe i oanFe Pag mouse

SANGtiapkballeY S1esSingietidevies! afscmming dswice, gﬁﬁr[dtheﬂ déevice that provides
] mmunqQgl obul | n se uenceapO%E?certa|n

HBME B SORBHE BB, o il eacodie e nput

§iRle@¥ 1180) hey beﬂa Midréphofie) kaGieR8a] Hddoard, Wvering@Ra@NbdEahilar
transgenic for_human | g sequences s used i n_ViVo

deyirstihiat aGeaRts @‘é’d‘é?}i dgeo gyt erhaelog 9& dighpl{ermy o 8 COsROMherdeD-
RV hhgeMslaAR4 oyﬁdécﬁﬁ\l}ﬁl’b?r i the QSmf)lﬁﬁ@'Eﬁhﬁﬁzﬂ{en@PbOﬁ Ot @itput

are seqguences ile derived fromand related to

#ryiraes) aéphwshhe aASRiR PyItes SRpakTICeR; Wiy OO B rCs
{/ﬁés d%upﬁgmttﬂ@cmﬂg @rﬂﬁﬂoﬁﬁ%é% s ine repertoire in

The term"chineric anti bo Tefers to

ant i Blah@|ce®mmc@mpnc®nm0h®d8)ﬂém)ynﬁalmcqmrgwca@haPYﬁr 2

X&ﬁthl?’ma ofh ﬁlghlgﬁl 18 gﬂd{ﬁé}%gﬁpét{ng 9 @&hﬁ&m@eﬁﬁgn medium

cons regi on sequences er speci es, such

amveusumfounhtles strdn\ais ngnmten-execm@émystawdom gthilo @t‘rmdet@ input or
ri abl gl ons I 0.

?u ur’h or e%ﬁr g %1 eraocjhp c}ﬁgcgda si ! g?xg Pée(a{g‘lg{egﬁ ta ) 1C1£1§ Wﬁ@ ﬂmat

bB3ropE bisiora eﬁnycmm;ttelrus@dﬂstsemn ahangedimisadi aemmegr amto encode

uences .from e ut_i.n h
BRORSREOR et aebr ot RS case i ot e ERgE fedia
mepbawried wiwikelésPRcheiques I’il:ﬁplﬁmelitechwﬂh hieeledpiexd, apsical SRIE nfrared,
asant i bodi es having murine heavy and |ight chain
PTG BE GBS i n which one or more of the nurine

CDRs iR t&hniqdRa) tdvscal®e dedeAPdddsn € gehdrhl dotterIofChiRputer-
sequences '(I]he term ers

Jzed anti y" re 0
EAtablsoRTE %Wlﬂﬁefé%aﬁlﬁ‘? H@Wyéﬁﬂgﬁ%ﬁl&dl%‘ﬁ?@ﬁ cin bE'accessed
wﬁﬁlh%kabﬁpﬁtﬁ@ R GHRAHAE n]@fﬁ/a)f bR Ofd MBI SRACH BIS the
g., a nouse) but in which at |east a portion of th
R envingnmed D commisT-radablemeds Balude MSEORGL &0, storage

[ifiBation nfedia, SRS @mbidRlibRlor bRy SfRULeE! M i ne
9%??2@?% seéﬁgnceg One type o#)hﬁmanlzed anti body is

a camgrtaﬂmaaesmﬂutmgan be deamb@nn HheresperdproesRfepmpater-
BB B A A g AR Bk ns
terns "Kabat nunberlng Kagat definitions and "Kabat

| abel i ng" are used i nterchan eably herein. These

terns, which are recognized in the art, refer to a
system of nunbering ami no acid residues which are nore
variable (Le. hypervariable) than other amno acid
reS|dues |n the heavy and Ilght chaln varlable regi ons

o o Y
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As used herein, the term"gernline anti body gene" or
"gene fragnent" refers to an i munogl obul in sequence

wenedetsby non- | ynphoid cells that have not rouaSgwne27231

the maturati on process that |eads to genetic

rearrangenent and nutation for expression of a

qatputifglbdirohiE 00 @ kAt kdal or (iBee protegor. CEhalaily, pré&drandimodules

Crit. Rev. Imunol, 22 3%; 183- 200 (2002); Marchal oni s

ipTuds rougsPrER AP OLiealb A SRy 5 flata gfactges, etc. that

PR Praiollatesks Bf ByléRht ?éhiéﬁﬂz[ria%t&cﬁd'ﬁﬂﬂgi)&? Ths figlctiédaBty of
resent invention stens fromthe recognition fhat

& PIRBTATEMa A IespRR PoFambTIed PESATD PR penepgFath Mg uiea fy deired in
AROUDGANOIHRARS ArhRRSREMALRIEMEtidRk fcﬁ:!ﬂd(}?m@ glodules may be
sequence structures characteristic of individuals in
Peentahuihia g locaberdistiaged qompriing iremeécogni zed as
f T omy, fielsBik i pRAM SRS BothiRAticl ABHAPEIL te6@d lite '!s%nal,"
t hat speci es. As used herein, the term "key" residues
deferming, vk rapally htordesdrba egmpwtetfipAratipns iy acpmpimgreayikment.
’21%,3\% telﬂﬁé’ fr? i iqe‘}eg?%ﬁﬁctfaﬂs f‘oE g@%ﬂbﬂé B&fo?ﬂg@h)? % gérglyuter, and

or a y an anti In partic

thanid ot e oafus¢ dowidly actspefoymeddlsyi adlwananrbelng d dbe adsueal cpmputert

.. ’ r | ow:ng. j due
oA ecfGencR & R var Mool B iilon Bl THE
Hi t e ExaarplbEne@idetsemd¥Wecoders)- gl ycosyl ation site), a
rare J.esj si due of i nter i.ng, W.th
e’ ARG 2o A BHCRBA0NG, (8 Bl RE P RNl
iR dinmentsemanbedalplenestedu@he encodani(200) isragsanelioan-betedgenceptual

heavy chaif.var.i able regi on and.lighf chain i abl e
5 rdeE Pl i phTeR s HOBsing Ao et (A,
resi Eﬁ@lﬂé mfs!idm a sﬁgind?udib ahcd_dh‘ﬂrﬂ)@ﬁﬁ wh'&h\bﬁeﬁr hbe describead
othia definition of .a_yariahble heavy chajn a
AR Pt P Aer TR entp e O Sy T arhyonbaltd
Iﬁd&@ﬁ’gmgzrdaiq éSodes &t ﬁﬁg Etgjoﬂer (8009 itcRrdey éida&tgml! @&dhles for
anti hody" Js an_anii bo r-a variant, derivyative,
RIASASEHRE ltlr‘fhﬁ@‘??éﬁ‘tdtl‘i Bs Sht TheqrPRAMERE autip decorpn(500).
bi ndsifiRe 88hAWita B gblerdBEEMESH edder MBI in GRIFROhS BSmée
franemork@%FR) regi on having substantially the am no .
deseribed egbedimenty may be impletasnitd JdgranshoysesRpranatingmydia
gggﬁﬁqﬁmyng regi on (CDR) having substantially the
am no_aci d sequence of a non-human anti body. As used
her eiThougihibe systemms shem indrigyres 3 through 7wnprezcaertieedt cagh hag

@Bc{eﬁgtﬁg Foun@ ir?re%rnias\fristgﬁs.aﬁ aﬁgbeﬂ;@, #e fe@atQﬁQﬁi%@ﬁ@w@Between
e 5% at at

ast 80% preferably at |east _least 90%
neddes 9854 thaendoders anddpodars mdichte dows 9buddraetr indhe qneoders

:#a%e@cmieﬂootﬁ&j rglg%g@fﬁgg %rg 1181],C shBwh ?cg'tllikl"sqﬁé’]o %blg{?t?y (])D%@a%idiré on

umani zel anti rises substantia
impdstentien amhitle typp bLainpyessing desirad,i nadslutes @b améneeder Padgcoder
Fab', ab') 2, FabC E in ich all
efepaieer St s el e e, Bl Pl e odpl, andir
feplassd vaith likenoiules.nhrnliemativeoghtodinhdants, éncoders oddmaders with

i bod and,al |, or substanti al | .| .of the
F B P B e oo TR TR RSt o o s tBie ot ot
CANGEeNFiHg t6 eipe mite dddtiledrealbbyimeatsh Bomaxameld, @mndulésdd Figure 2

| so rises at least. a portion of an i nogl.obul i.n
Bismee T progsss ppepielfoctiphn® G b rio thgeess qpPrCionts il
hagO LA B B8 Iflcuent P suBOBe Rl Rdh AEIOWSS frdubhbie)) v tdifferent
ant i body contains both the |ight chain §s well as at

medides (potsheun)iPRIsES RG] eaeliipianisdy thenipqyencyub-ranges (such
éﬁ%&@pﬁ&p@ﬂﬁglnay include the CH, hinge, CH2, CH3,

and” CH4 regi ons of the heavy chain. In sone

enbodi nents, a humani zed ant jbody only contains a

humani zed |ight chain. In so enbodi nents, a

humani zed anti body only contains a humani zed heavy

chain. In specific enbodi nents, a hunmani zed anti body
only contains a humani zed vari abl e domain of a |ight
chai n and/or humani zed heavy chain. The humani zed

o o o - o S o

o




10

15

20

25

30

therapeutic or cytotoxic agents include, but are not
limted to, pertussis toxin, taxol, cytochalasin B

wgnreotioaiaddn D, et hi di um brom de, enetine, n t oORYTIUS2006/027231

et oposi de, tenoposide, vincristine, vinblastine,
col chi cin, doxorubicin, daunorubicin, dihydroxy

ant hrAaci npﬁisanadmrnﬁc@mnt rone, mthranycin,
act i deh drotestosteroneEF%Iucocort|00|ds

pr oc Nl . ehescas GBO) TFeetER & RE setfss Oh FRMFuGio, saaplgs (205) at

eHo@aM Slirkl @Bﬂl A 2410 glshequpdﬂ @#db @mplésr@os%) Qfe forl Hﬁltf-&{afﬁ’fel audlo
crystal” "crystal lized" as used herein,

&% ér?fqobewon%%udaonﬁhg@ﬁcosﬂr{a?qagoearerﬁeaﬂwtaﬁepéerrlple% @9@ and

ﬁiﬂ"u fe§es' 1Hfo¥rﬁ@aofn%'r6'ﬂu@éd B thE Vattotd modiysSdtheSer@bfer %@) foQutut a
he solid state of natter, which is distinct from

‘arfsrrearm £29ph adigemat suchian a WaMBr fomeRtisA digneed Sieamime Formpai 6 ASF”),
ol e ehrfpdyst al | i ne state. Crystals are conposed of

regul ar, repeating, three-dinensional arrays of atomns,

i ons, Thedteguance gay rgler (29)oeesives theiaaio samples (285Hind spnverts
BEm rﬁ?tl) At hr?ﬁle %ﬁe% bR, or &ampﬁen hlegiee (16?1@§ &Qr%%ﬁner (210) splits
conpl exes) ree-di mensrona rays ar

the a@ch‘g sthRed 209 iimtg btogks; phish archave viréalket sizsabd allow variable

qa; 8‘1%1 1%%%;0%? 5‘1&% ’ &/e}‘r@dbéo réfﬁggee%e%%ﬁ%%ﬁ dibe xﬂ}%uft feEb&ween
blegke dltat dould o&emngeslieahtrodace«iéﬂyllﬁet qtulan!lzaB(yr(rrfﬂterfrequmy t.

BERE b T QLo SIS L83 1 ARGRITERL
cMIs )ilnhdnlgraﬁqﬂh])@fl“ SWT’T)ysopfeMed esietshel MU iot DCAL b1'sofik other

t he etlt of .the.unit cell requl ar
PG dR o R R e B st S api B g amstorm,
G 11%6 Etﬁy:b?ncﬁﬁava&legﬁdm@ Tﬁ@ﬂedﬁdﬁd&y&t@ﬁsfoﬂncr%ﬁlﬂ) eﬁﬂputs blocks of
a zation of Nucl ei,c, Aci ds an I NS
@F‘gﬁaﬁ Cl?{B ﬂ'r‘% ABHhOUBYHY Sléeamfo”&ﬁﬁonz%‘ a5 O‘S‘d{rﬁé fohe
&mhmggéutyuﬁ@?§go)hbm1Ybrk New York, (1999)." The
term nucl eotide" as referred to herein

pol y iy Pty Eme Eudindetay e H-hamied BRSERIEeT @RpYFaR convert the
b BPRYEIEAL, i Sen@EntHRIIMNUREIR AL §Sn® cAledBiinhi1edof, &em

of elther fype of nucleotide. The termincludes single

@hlal hewnisl BansformpiddOicen pess gt lefhpndyight phaaneds tigughiag
%ﬁ@en §1 E@tﬂtg%ﬂan@w Tﬁé‘ﬁulttle(fhmme! §£Hs a6 (220) produces side

nucl eot | as used herein sh nean
pfﬂnymtm te dhei MEX((@8@). indigxfting émh@@el m@iwsed) r Tl@yqnm@r {280) can
%{;ﬂ}ﬂ%@tl g@ﬁn@?&ﬁ‘ra&ﬁ&@ i %?og{é 85&% &frt]% Cffeg gimu Jp ¥ha\6hélttrlz{ﬁsfonn
as s o cflr‘hatpentewmhncaieler (30 pmpdwls prgptﬁaﬁfs ofl ﬂpdﬂuym @uda‘my sd'etem to

it R RO PSR RRRILELERY SR R RHBRLY, e

pesceptién Mmbddtead230) usas anﬁbmepumuddwmdde]s occur in

veo e Bercl@icnatiye AN B HER Gin st BB G uses o

shupd e 1ﬁﬂied1uﬂiﬁ|deﬁud> ﬁ:dﬁ@pﬁé)ilﬂlhﬂﬁtybf the Sipiae.t Fcrr@xmplta heing any

cleic acid t as b en linke type of

aatioys g fiariiEer (00 BRPePr QreGeHigE olsrt Gmiiines alld
stale A fors)t forqNAatzaEN mhRRES Gsdﬁﬁ@m%@ lcﬁllbdaﬁ’diké) ibagedlupbiMNhe received
segnents may be ligated. Ano e of vector s a

ipformptiope dihg eighfra Ohthaaaml%%r’ve g BgioETP sherfgip rpeeived

$rbrH AeQ A1l Rbshrel@arNiok s (IR0 RBet (PRFighiRg RO 18 oBmpressed
capabl e of autononmpus replication in a host cell into

fapmere effidignt sprsesepietiiduced (e.g., bacterial vectors
having a bacterial origin of replication and epi sonal
manmal i an vectors). Qther vectors (e.g., non-epi sonal
manmal i an vectors) can be |nQFgrated into the genone
of a host cell upon introduction into the host cel

and thereby are replicated along with the host genone.
Mor eover, certain vectors are capable of directing the
expressi on of genes to which they are operatively
Ilnked Such vectors are referred to hereln as

Y o o o s
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The term "antagoni st” or "inhibitor", as used herein,
refer to a nodul ator that, when contacted with a

wonb@maies3of i nterest causes a decrease in thePCT/US2006/027231

magni tude of a certain activity or function of the
nol ecul e conpared to the magni tude of the activity or

f unctiRRualEer(¥8s duitizBetha BRHRMGE tHefwdidher m@,gﬁau@tng
Parti cul ar antagonrsts of |nter&6é}uﬁclu e those. t

wregdred seetfieigfidatdo feenBory Bgrdeh G AP ERAteR rnclu%mg
Qbbb stef sitd ﬂe“tﬂezl\/l@‘xj?%) o i 1% 2, ﬂfétq@&ﬁﬁbﬁ(QSO)aQQn adaptive,

I nhibitors of and/ or M- i nclude, but are
woform; seplppgpaptizer. pFst @iapiizer (9e) a@p]éesatge{ Hae quantization step size to

%@ﬁ QI%'%%Q rc@éfﬁ&entoﬁutmqtﬁﬁtlﬂz%ﬁoﬂmépﬁs%él iB8If cm%ﬁge%d'iﬁi otiteration

and/ or As used herein he term
ofef quaptizatien lan@tmtw nrxé Rovr SR ARl AL gnooR (G output.

Whef Binbisor H%'Itfzgt'i Nre hdh- ﬁrﬁﬂ#‘ﬁ EveBior §IBli2aRbA B d/oP fon-adaptive
severity a uratron of a disorder or one or nore
sympnmns thereof, prevent the advancement of a

A1 ST fRlontr53HAEdF gx@gl@ts@ 519 CoftpdlS0nARH-cdRbENERA dall®
recurrence r progression of one
weeinsl feons tlwmumtaela@é@cfoabmhplﬁ pbrfqnmgrond@rcl cadéngand veptor

g acLi .
Y%%Bfeq hI Cé)dle : %fl% s)rgecpa uzt o &t{oﬁ% Qﬁc%ﬂh% éﬁogéﬂtlﬁlly fncluding
p:repmbgsblag)tm sor¢ ethbelimpedre desagmdn) detFihen seetions T dupigh'V,.

Ar SR e T Sulitmy BeoRE Lohlisk’ FaRelRY K SRBmatin ofegtropy
b&ting th#hhs€isng. OF hea:ﬁttotqilmmtbdet {260¥ caa csmbste d{wﬂlrrfbbmfl biis spent

EIPRGH skl PRI ee I PRIAEDRLS ko lee 70

rat s, THERRKE Rer (Z?OEﬁ'orkE @ﬁtﬁﬁﬁe&qu@ﬂi&eﬂ@ﬁ@)rto aergumwé &e bﬁm&’land/or
substances i nclude, but _are not

S ne! s st oL Prgodr @fDr ahe s ler Gty ahipu e iyazation

§izd B h2ARB0 e Hhe 264 of Bt it radhd Q@ﬂit}eéonstramts
?ﬁgtzBrnd N HF% e 40e%Che asgggf of .t he %

i nvent aé@r‘“ﬁ’i* él%q "d’é%der'f p)a'faédlphlﬁ PP’H% sybsiHB ey

Qﬂhﬂ&g@ﬁq&hoggaantrgen bi ndi ng portrons thereof t hat
bind t with high affinity, a slowoff rate

and hT@tMHM@E(BIm@FﬂgXGé gaideripformetion é@ﬁuecéﬁﬁeéhe @hertfrf@ules
fﬂﬁg gﬁdj:%hc G2Y3 lggr {N'ffﬁ 'tﬂe%nﬁ@ﬁ}) He6He8 Fath HeteivRll REm the entropy

of the iInvention DFOVI des

CDR
gmcaﬂ@ré%%nifhdow%@%bqanmvﬂudg erviriuabibutpr got stpighthe bitstream (295)
12p40. A fourth aspect of the
%ﬁ%éﬁ@?%%&%@%@?ﬁa% ﬁhn&nrzed anti bodi es, or
ant i gBn- biRick Agdjpddé¢coders t her eof , t hat bi nd EL- 12p40.

! B e oL OB oA 0TS RGo 57,

inforafatibroicladiag eetdpyaheaded dath alsrmcil areide- 1hﬂoml??aoanﬁkbm which the

u 3 _ant.i bodi.es Met hod of meking anti
F%F%§§%855ﬁ??%%ﬁ? &ﬁﬂ¥mﬂgﬂpm§ of the present
i NvenThaRmiipldxer (TBESIUN)ABN0) pirse inforrhetiondf the itbtreann(@65)

known i n_the, art L-12 c .

an s,esgfdp’@gmﬁgnﬁ% W&é ﬁgt Q%WH%A%g@D I[\%lg?t bgg@#g (310) includes
B bRt BSITGa déﬁlp@ﬁsﬁﬁ%ﬁéﬂowrﬁg/aﬁatmnd én Bitdaterduy t@fluctuations
technrques known in the art including the use of

Ao of the aeheinsiyark jilsTrndips gRetiastgitay

tech nphe%hsﬁy dRbdR (msrtusn@asry%c Es%&fentrgﬁf ccrazsmstleed from
nonocl onal anti bodi es” can bé uced usin ybri do

oGN8 1 P duginzgresed deptinos Hoesicat, (Than Fefopy decoder
(208 hieat e APt B RGN Ehcofing techifhs BOGPRe oftoder.

Press, 2nd ed. 1988); Hamerljng, et al., in:

Monocl onal  Anti bodi es and T- Eel | Hybri domas 563- 681
(El sevier, NY., 1981) (said references incorporated
by reference in their entireties). The term
"nmonocl onal anti body" as used herein is not limted to

antrbodres produced through hybrrdona technology The

Y a o
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3. Anti-IL-12p40 nonocl onal anti bodi es using
transgeni c ani mals I n anot her enbodi nent of the

woned7aniesd nvent i on, anti bodi es are produced byPCT/US2006/027231

I muni zi ng a non- human ani mal conprising some, or all,

of the human i nmunogl obulin locus with an IL- 12

Viaridug fechaniyni foi edfrepy ddodinindibiie sinboditents efd-dasuibed in detail in
ani. nal NOMOUSE transgenl C nouse, an engi neered

SrpiiRns I }F%‘ilgrli‘xfhat conprises large fragments of the

humanheHxene glhm&ﬂ (83 d) QEdeivad4l qﬁa&tliiﬁBh §tef Bize FrBmRLBEMUX
@Tl body producti gn. G een et al

Peand gecetyey quantized f@@&?l Cgﬁ%w@ﬂ‘i {aiadirasp Hesatronyt @ﬁ?@er (320).
Phedhforde ant%?%@@)%%ghesﬁh@ nfizfion RePA t%Ql@e quni76a fib§dency
6, 091, 00 4,5 130, 364. See al soWD
epeficipphdata fopartiadlh exgoniingt thesfraqyency opgshigientyiagp ot otherwise
%gg}%@ﬁggsg LH&¥n 3, 1994, WO 96/ 34096 andWD

6/ 33735, bot ubl'i shed Cctober 31, 1996, WO

98/ 1469 thqolaﬁMUsh@éO)Aﬁxe inpiso genertmy§34)scgizeoinfymation indicating
RV RE iy M0 S e A DS R A M for e form
dfthe 1989, Th\@oe© sGEOHI (349) biniersitas dheQuattotye for 2, indioged bam}s, and

i 2000 andWD 00/ 037504,

‘%‘g ?@ﬁg %ﬁé@@%%@g%%%)&ﬁé SE transgenic

rm us éflwnm@m e@l@ﬂrzr 430) tectivésshhwerghtingefpaots Giomethe DEMIVX ¥310),

s foarlcnatnly 30 | 19 L %rrog‘zt #e nc%@et Ie%grato gﬁ%g fah& thb: lf)rrl%glly
ransgeni ¢ nouse con
mpqntsﬂmtﬂhﬁajuync&%efﬁﬁlenﬂtbtaffmmthe ankersh qdeymzaﬂé% (1) DA @ecessary,

gt siash LR AP B0 SRRHEE i, R Ty e maispee

(360) ap@ﬁds the Weightingcthab® td e parhﬂ@&eb&ﬂﬁiﬁi‘ecbﬁreqaéncy cbieffiviest data

W T By e

i ﬂalﬁé&b?écblﬁé‘d)ig@g Rt ke @ynemeﬁrqmn (258 thélnméwugstguhxedﬁands
nonocl onal anti podi es usi ng reco i nant . anti bo
|| br g¥hedgverss Tl e pgh HatiTuar CHOLER O e Baorg ek weotal

éd@ﬁi&eﬁﬁ b9 dbRShOmvdrhewéipmens: 5(?r&nd ¥hRh&inlbdd infofidtde ®m the
i s screened to I denti an anti body having.the

QEMLP@é 18). i mwdfi-clizaps] apdio fsym 11'{9§Eq§16@§lyfcgiie ppels, the inverse

ﬁﬁfﬁe&ﬁﬁﬁwugﬁswﬁep@b J%Eges éh@khé@ﬁ@hy tﬂrb@harflnﬁmlaﬁﬁmmedata s in
known i n the art and include nethods descri bed

ioxlnspéed qba@wbr tha invggse myltschapagl &ppsfogger 6369)2@&@93 tﬁ«%@mto
ﬁlC'II%h ﬁ%‘g dRhiggki on No. WO 92/18619; Dower et al.

P nl ation No. WO 91/17271; Wnter et al. PCT

Publ i BwtinrseNsquancy oarsfamen (37Mkedeiven theapecita] corefﬁplent data

U5 0B 439150 B B T, S s

Reds[fiooathe DEMIGK (VO 2TIx1i04HE se fBapersy dramfomier (317@)r applies the

Publicatipn No. WD 92/09690. Fuc

%]v%r]sarcggh%g?%@{}cyéraf?gﬂg Eﬁfg én t enc g%r anfi ou%wf@%)%cﬁ#)f reconstructed
Ao siamﬂ,ldsiyms)dorras 3: 81- 85; Huse et al. (1989) Science
246: 1 fer et al, Nature (1990)

348: 2 5 &“’"ér‘;/b‘ﬁa H%"dt@ “al. (1993) EMBO J

12: 72F 1t 2&ereiawl Fipgreet, tiRlencdddO@80) rddddles Bitiale series of input audio

226: 82%0 g tgsongsglﬁp k]ért dgpt‘i‘l é %?)lﬁﬁ@%gg}]% %a};@)_l%séé%i’) are for

Qﬁf‘cltcﬁlqn&‘l adthio (gl 2%1o, Birﬁb‘uﬂf@cd?ﬂf&n@gﬂdlg TS Srcddef (400) compresses
Hoogenboom et a 1991 Nu¢ Acid Res 19:4133-4137

thp que apaplesd¢i03)|and F‘Eb@’lﬁ]‘e gpnpghcedythe yrsiqus plodples of
application publication 20030186374, and PCT

Publication No. WO 97/29131, the contents of each of

whi ch are incorporated hereiﬂhgy reference. The

reconbi nant anti body library y be from a subject

i mmuni zed with IL-12 or 1L-23, or a portion of IL-12

or IL-23. Alternatively, the reconbi nant anti body
library may be froma nave subject, i.e., one who has

not been inmunized with IL-12 or IL-23 such as a

- s
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ei ther prokaryotic or eukaryotic host cells,
expression of antibodies in eukaryotic cells is

wonef7aneaisbe, and nost preferable in mamual i an ROSUS2006/027231

cells, because such eukaryotic cells (and in

particular mammal i an cells) are nore |likely than

the ekcadgrqd00) te ebtpig atbitstasmee@d )an afutmsewck bea WNIA @pefoiat or

%ﬁﬁ%g agnd i mrunol ogi cally active antibody. Preferred
Blidn host cells for expressi ng the reconbi nant

ant i liodicasodef (4001)&se1eﬁt‘d beitve@nmiltiple wdeo diy mede fdralissdudio samples

GUSL 7 B 4 T kot B BTk ern S0y oS ol coding

ﬁG@dﬂandebssdedﬁﬂg? nédel 6Fl 24Blesssditlg wiodld ink1udedtRe mixed/pure

FEL L8P BOFLHRL 2 5 CARE gt i
mesbaiRodif h}%de {ﬁﬁﬁdé‘s@oh@o@ﬁﬁi sPas@Rd \}vﬁghtWT(?ﬂ%) and quantizer
ant i bod genes

g onﬁlnant S|on vectors encodin
(o0 e i el sed: s oshsls wulionad copiaplted iy ) compression.
@mgem@mﬁ&cﬁoﬁfdﬁ%&qym Ul ik bidthd?@rifeRg. host cells

for a period o ime suffici'ent to allow for

expr d9E a5ty ringed nuHi-pivaes) andio defe thomplticpnrel pye-pregspser
@ ?I d%‘)ﬁ@imll)ﬁ re-ﬁﬁﬁ{x%g RRinRldokiae Ak sgﬁ’ig])é% m%PAﬁr%{EI&Eg g}lnfé(gcﬁﬁents,

umin which the host cells are _
hamubechased wearrdcdssas 4 0D eelestively reemptsidea the awdin gamples (405) to

(grlt)@&gea(frqn&é %cféh Qhaﬁﬁig lsfo{ %ésg nntg'fe 1%& coxjgé?agfon;ﬁ? he encodby

0 be used to uce ncti1onal anti nents,
@0Dhyeasllem becpn@gm (in pmedoim) imthe dccwlde]s(sow)t T\hﬁ lrrlultbehannel
e ar e
%Q ?ﬁgcgés?ﬁglé)r}ﬁ%/ s\éﬁl 1?%~I n?&r?%@{eﬁnspglll %s\?igéjc{ul %ﬁns LGRS post-
wxamphgkﬂh&wﬂﬁyGE@)deS|rable to transfect a host cel

W th codln onal fr f. either ) )
'} oncTE R PR it 2ol 8Rhome REPRES uf ’HPWS‘E?IG%P‘%S) into
qubifmnierbleis (Wmdo@ c Dhdowindows iNAhdve citeotanbiys ﬁm/arﬂlvﬁﬁddi)&e

S - eno
TREHe Fogh T fihel e ang Ser Bb) wfeforsd SoP e arige pRpindgws
d_rlrlﬁbv LS selarpﬁraﬂ edsolntindi Tig vh@dd\di@ @abdilgeno) gﬁpDuI{fAlbleﬂ@%&“
e. ol ecu e roms ncat e
WORTioB A b B SR S AP bl Sizen BB GPO)
t he TRV Ritd Qfhe timc&ﬁi@hﬁet @n2) Mkdtens ﬁhﬂé‘@éf rﬁﬂﬁicﬁﬁﬂlbpa%dm ona
roduced whi ch one heavy and one %1t chai n

be

e Eheael - b?ilaryﬁlsfwl%ﬁﬂ@wr (e hindensniemtly pﬁ*@h@nsr?@ ¢heang) in the

@aﬁe ki c?mtym%te aBés. SRS e;tatﬂp@e &erm@ébnﬁg\sﬂeﬂ@@z)ogr&?ﬂs \Jlms of
he an ens of interest y cr ossl |nk|ng an antlbo

fb? S@Weslﬁeﬁbeéﬁtel coriogageddn meehatikent i body by standard

chemiggly. n_@.‘e‘i’h?ys{rérﬁwrﬁgr % gr}%ﬁfes b fsal B‘&)@J&%ﬁﬁ EehveMsS f&Hinto

for reconbl nant expression of an ant

caiet in eerfraguengly ﬁlgmpmr aripbring deanelorm sedh as ldescnhmhom for the

c
SO0 A YIRSt AR SE L 1 ERSR 9D g ook
afrspmdlwefﬁclmt dntadtofthe w@plge@#d) sndyutpatk side mfonnatlon such as
hos transf ect VVth
BRSSAR RSB0 HRBhEG P tal et o,
fréqgértcy cbﬁﬁmege aebthaside eﬂcnhlamnenoama pesdeption mbdxdert(¢40EMW

enhancer / AAM.P regul at or nts to.drive

P g TPE PGP MGRE A SRR TB1EoT e OB Gatm s gy s e,
ey armafaidamb@aﬁlgwm/aeﬁttwy ngddslp carries a DHFR

gene, which al|ows for sel% Pn of CHO cel | s t hat

have 1H&&qiehien f¥ L eaeriohivierehiipg agiars for quaaiizagon matrices based
Upeh hRtiAfNAdtRN $&Red kR tRdRdchliGahbMler (A405. T8 @@fgﬁt@r (442)
transformant host cells are cultured to al |l ow for
expression of the antibody gavy and |ight chains and
intact antibody is recovered fromthe culture nedium
St andard nol ecul ar bi ol ogy techni ques are used to
prepare the reconbi nant expression vector, transfect
the host cells, select for transformants, culture the
host ceIIs and recover the antlbody fron1the culture

~ " o o .
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(a) a heavy chain variable region conprising the am no
acid sequence of SEQ ID NO 3; and (b) a light chain

weani7aie3r egi on conprising the am no acid seqeremws2m6/027231

SEQ ID NO 13; or the reference antibody conprises: (a)
a heavy chain variable region conprising the am no

aplich tﬁ@ﬁe@m@@ fadtorSES Ihb Rathlecdivedfitn () fraqubhdg hianeibmhed (430).
vari ahl e r%§b8g6$0?¥r|5|n t he, am no .acj d sequence _of

Hedgntaidt SUPRHALPRFHER 28 AtAPHED § aglchannel

W EhtFadie8 Yo/thé WA (49@; laﬁ@{he ﬁa&ﬁtmnciﬁumdeb Shr i dofpradbadno
acl d _sequence of L a light chain

vari air Bufsgagpel e%%fl@tgn thfgmtllﬂechgzme angtrgecégiaryerely a
- ¥ AR ora! Fbﬂ"@(aﬁ@feethﬁ RE®i-ahhd) %ﬁsf&%p (45@%&&69@

a heavg}chaln vari abl e regi on conprising the am
adiftexbbepneHesdhomuigemhanps! fEsirmgm gompglyut 404 4119qftthecq%ﬂamwls and/or

%ﬁﬁﬂlﬂgbﬁbfﬁﬁl Jindhe GRMIL RinRCcHahiR] %%sﬁ%n@xcmgoﬁs%%@%@ﬁus@g re-
D NO 16; or the reference antibody conpri ses: ? ‘

%@ﬁﬁ@bmymépﬁeﬂr custom Faabices,cag Ko op RIS PRgrEHEn ishngsion
RGtifesS SR FRERCIAIneP R iR 45 ﬂ) ﬁ%hc(e?s)meamtﬁrﬁgﬁonctla o) X

vari abl'e region conprising the amno acid sequence o
@6Q) indicatiog1fpr exgmpich the maflierhanoe tansfrivdigecondpnilg sbarng)

[ riable region conprising the amno
%%? qﬁenggn% SEQ ID NG 8; and (b) a light chain
vari élﬂie eluaragctd%@cqmmzss hhg otthret oémenmllmhaimsletﬁmeffmunercﬁﬁo),
Qroé%cmghqe}lantlze§ ﬁoe?ﬁment %ata(’c:3 t%g glglr%o%g %H(%:olggr (gy(%) a%ﬁrp ]tdﬁ m%‘srmatlgn

variable ' re
iacluding qopntination ofep SEZ€3 tb EheNAUX (490)d 11( E@um 4, thg hluanﬂzan (1460) is an

by PR ey B Bt AR B a e B e

@ahmvmmhﬁaﬁmvmd dpfoem k&gt Sherdamtpsfi@bniigatidie am no

acid e uence of a a.li ch

vari n‘F%Q% e&ﬁ"dé’bﬁgﬂ @fsﬁelgw ﬁ@n%FFﬁSﬁ%é“ﬁ% 1%5’%8%5&’%%? a3t

b ddPrdNhe Quaﬂtlﬁerf(mﬁl)h@helaﬂja%descﬂbh@ abdv¥ @hthiré@rence to the
I.sol ated nonocl onal apti body, or  an

pert alns tao .
%Wpsg@woﬁ?rﬁ%é%ﬁ §* pareiZon aflﬁ%%réef?lam&%{?r PRITORY CRCqingyotentially
Bbading Y& Ffo@@sﬁg)’ B 8bA8 etnbéimbsis hb Aederiveiia lde@fl iDSections III
derived froma human VH 1-18 gene, wherein the

hruebddy specifically binds PD-LI. The invention

furthgg cQﬁtﬁﬂl‘ep@@O)aﬁork§@itﬁ¥h% uARROCUENb re@ateRREYit ra® and/or
an_anti gen-binding portion thereof, conprising a heavy

eskityrpfiherquanst of thegficederi#00). The qoniolisr G#R0% putppts Fhe quantization
f1E6bEs\E the gm fqilﬁ’rmz@r (P&tg%flth\{gla %0a§ o Qﬁgffmg %ﬁftﬁ b/ 8t rate constraints.

anti bo peci f ds PD-L e 1nvention

furt e npr(@émm@bss!m‘as plsmﬂ%tt(é@) mohugdairied endiopy bongger (674)
&)ﬁnﬁér“lsé é@? g%& Ry Lcﬂé%&é’&/ﬂ{%sh&% ! ﬁ&iﬁ% gél]?@é %#é%%elﬁm&ﬁ Aok the
miiecled/pmﬂ Iésslosn cadllngl lm)lde Yt afh ef}irg esn@enontoe S\eutqheﬂ brtweant dobing y

PGS Pha ey S5 wrib el St AR ot S e

ant i geeDIUNI(499) poitiplans thheide nffommanmfelcawtgfran fieaother modules

A Dl Bl BoRTAR Wi 86 o e BRI el sarory

@ﬁ@d‘eﬁf (4eal47y). bihe AsURIMAY) inclides brid\oe frlokuffedy fohRite control or
§ ovi des an isol ated nonocl onal antibody, or an
"iPYENEBi ndi ng portion thereof, conprising a light
chai mp var isgdyng AR DEcddbat 1S the product of or
derived froma human VK L6 gene, wherein the anti body

speci Witk gfyrgropinkigupn. the secvhéau%@mql% (> G0) FacRies a bitstream
®OD\IFES: %ﬁﬁ‘seﬂ Sl M@ ARAP CHRMabe AR (589 Polu s eﬁtﬁ)py encoded
ant’i gen-bi ndi ng portion thereof, conprising a

chain variable region that is t he product of or

derived froma human VK LI §4gene, wherein the

anti body specifically binds PD-LI. The invention
further provides an isol ated nmonocl onal antibody, or

an anti gen-bi nding portion thereof,conprising a |ight
chaln varlable reglon t hat |s the product of or

o N ML RPN o ' L T
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am no acid sequences of SEQ ID NGs:51, 52, 53, 54, 55,
56, 57, 58, 59, and 60, and conservati ve nodifications

woOher/@oefes3| n yet anot her aspect, the inventi onrPoras2mes27231

an isol ated nonocl onal antibody, or antigen binding
portion thereof, conprising a heavy chain variable
dagegrisorellan dida infbodttion Framnwhicr theddcedergfi0) fscondmt g iatdio 6anples
heavy chain vari abl e regi on conprises an am no
Ci’d sequence that is at |east 80% honol ogous to an
ani n@ha OEMYK(8H)) persasihfahibnlin thebititeagy G0F) ad8sidst i ng

Blrsmrg ety v of fadrasdpradrn TeoREMREE s DR msfdipre o

mcne buffeq tesshepehiiad fot Shottttentasiti®R%n b0 rd Q@AY Sutiat@As in
B giuence el ectnﬂ? fromthe group consisting
%ﬁ:‘@’ flfiléﬂé pynetwosk jifey, angdjpr other fagigrs. 17 18, 19, and

20 amd eh@dpytdeBoRN{H200d¥1dR41R d@coh@re@%ﬁ%ﬁ‘tr&p@'clshes%&hfeé from

f IxIOQO 7/Mar less. In a preferred enbodi nent,
DENEK €31 0hdwmeally saplyipe %%W@é’ fhe episepst ene?fenetechlwes used
fﬁ%el elih}%d%g (AORPENEN &Sodih@datl %ﬁ&%&ﬁﬁ@ssﬂr BédikPabe, the entropy

prollferatlon in a mxed | ynphocyte reaction

ctemch} (8 erpducep yuanfieed spectregificivat dads e¥ariays ethanisms dor
éi’ﬁr@ﬁ@“@écb&ﬁﬁ% b sofMe MeBaigRaRYre &%Ecrﬁaga L &ian ts%cklﬁﬁglqsyﬂlfthlcou%h V.

I NCreases secretion in an assay n err

e rrbodihne\m@/pwm@sslm deroilatSP end dhegriagd ¢rmep3ad®dder(s) (520)
t

TRAAEERB AL LRSI o AR GOR Bl AMRIRRSL e moter

CDRI Tdo ﬂnhqosﬁgﬂgamn d&riden(530) et eg ardh a:fianesalszary,tcbdodes om

iR G R BERNR R et Bbe RESol ferhEi Bt e TN 8, Tt

mﬁmoﬁo@%nmmy@mesﬁrm eacndadronahawisd psaoeeriesl. Sk eitd ed

SRR SR SRTRLELD0 R SR BORGh 220 e B

dfelwdmocEDm)O):onprl sing an am no acid sequence sel ected

Ol R g oL SR O N 82,
doafficRit @ts Reh éﬁaaby @eam (ﬂl()ﬁ& vl AlEatRE] 1ﬂfo$rﬁﬂuﬁrfﬁﬁn the

S conbigitasir Ssierga) gyl sidanienstioneote QRYUX (T YRdicating

f@h@daﬂlpleaﬂleehiuecmgemn@a%u&@amm%isfb&n@@pﬁmo@ 91@%% this
sequence sel ected fromthe group consisting of gD

injogm@ipn, e invgrse nglii-clggnel ggnsigmer G40) ggomprgepeythe tramiorm
hdtdix & ﬁéc%ﬁry?eﬁﬁ's@le&%lyaagh BleXi aBﬂw%oﬁﬁ@ﬂa vk G
am no acid sequence sél ect ed romth e group conS|st|ng
c@ﬁn@E@nsmrmw thq audppdat®z3, 74, 75, 76, 77, 78, 79, and
pr ef grﬂgﬁe fgg ﬁgﬁlﬁlg{f?v%eﬁﬁg% ?géézglk/é;sach% Xndjclﬁlgﬁir?el E%'h.lzatloﬁfactors
ag awellap Heantigafion mnaGBRe frowiy IDEMR@( GEQ) and r\@&ql(amyml spectral

| I S|
REPEEDR R S LA TR SO ) D AP
qu@mmﬁr/welg@eﬁﬁ@)l dociipraskes theljeceaivéd quiattization factoemaalxl e

il\rllfggne& 1on gs Peécessaﬁp %ﬂ}@n oy eln?‘f?gslg §E%§it1|z% ‘%{kﬂ“éfv eg%‘hac ?fal) "

a light nﬁ/blae &ed{t&h&:}a@nefoﬁﬁﬁgl(ﬁﬁo) %B%e@tﬁﬂ@dc&hl%eﬁ%ﬂ data

Anot her refer on C.O ses a
PRy o A G S B L e S A ea s e
INIRR: (5 ((t))ana ntbqﬁvtymeﬁrammwﬂ ﬁbﬁtth@ule @smﬁ%muréﬁlaﬁ%aecodgr (530). The
av chai n variabl e

risi
1?‘@?;? “&%ﬁﬁﬁmegﬁﬁ@ @Eéjfs) thy lmrﬁpzof thesifecuerqygrapsiomapsed in
tM@éﬂca&Jr énd SEHANHIGEE! o BRIPENPhAIREG10R NO 52; (e) a
|'i ght chain variable region CDR2 conprising SEQ ID
NO 62; and (f) a 1ight chai n vari abl e regi on CDR3
conprising SEQ I D NO 72. AnoPher preferred conbi nation
conprises: (a) a heavy chain variable region CDR
conprising SEQ ID NO 23; (b) a heavy chain variable
regi on CDR2 conprising SEQ ID NO 33; (c) a heavy chain
var| abI e reg| on CDR3 conprl si ng SEQ I D I\IO43 (d) ‘a

o A~~~ e~ 1
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(a) a heavy chain variable region conprising the am no

acid sequence of SEQ ID NO 1; and (b) a light chain
weoani7abie3r egi on conprising the am no aci d segRren@s26/027231

SEQ I D NGO 11. Another preferred conbinati on conpri ses:

(a) a heavy chain variable region conprising the am no

aci d 1aeqliesc® redeiviipQilt Pattded ﬁformﬁllﬁbn(fﬁ)m theltil@Unfigh@tiéh decoder

[ bIe eqgi conpri sin e o aci d sequence of
é%@ i okgpBer 284 LD r‘m@a{ Se<§ %Qf%er&?a@?mfn m Ee FSes:
ﬁ@c}ueﬁcyhﬁawnﬁdm@) uﬁer/maﬁk&vﬁﬁglo@nes@ apqdesiny. tig ani no

cid seque ce of SEQ and (b) a light chain

Qs imansy @#@@%W@ﬂﬁﬁ@ﬁé Ao athlae dalaarplostrr oag iieifegesdrames
SRR RMRhSof a%%tdaearensaa%ﬁwh%&f&moa@st i on conpri ses:

(a) a heavy chain variable reglon conprising the am no
aci d BeguBirebangel rostprpessiqo(HB0) emtignilly) reanatiiegs thectiag-fomain
m'id sat:}}pres BQ%hﬂ%ntﬁé’m&l'aﬁﬁeP/gddep87@)“#&»%@&1‘(3%%%‘&%9%0@

ot her preferred ‘conbinati on conprises:
prayesanxz élampsbpramﬁsma?rﬂr&@r@ maiites oty ONprtingd ang arheignutadims
AERH.FRUICEA] (B5Q 1 D N5, and (D) alight chain
variable region conprising the amno acid sequence of
SEQ 1B NOGeBevahigedhdediarkxfcedered conbi nati on conpri ses:

ot o THRECE GNP LBkl LdoD) B brd i Thlo
vided, abdthermeggiiaoronotiior giersgket df gingpiicity namlenbus quelns:d thdé

B B e R RS SR SRR A OB ARR
amﬁ@hsﬁﬂmmﬂﬁﬁmof SEQ ID NGO 7; and (b) a Ilght chai n

SEQ 10 SIS SR s o ARV, B chooder

@O0k trSﬁSSomlé‘tﬁh)seca iaex@sh 3 il ifput Slidwaldh & 1g’u@©6 ¥rinquantized spectral

riSi e anl Cld S ence of_ SEQ
%?;p e1fs @ﬁi E‘h ’é‘EﬂnE" ]P%Yﬁ"ﬁfn O‘&eo‘ffﬁ?‘?f%P 5‘3 FﬁtéOPé{ﬁP?Pg‘mg
AeéHAnSas u@eﬁ&dqferéﬁE@gl [2 NGhdiflsm Adrertitirin RicEbL VY &therformed for
conmbi hatj on _conprises: (a) a heavy chain variable
$ORs: Wher kB F?gﬁg the ami no acid sequence of SEQ ID
NO: 9; Th’ér@ﬂar(tﬁh @20) @hhtLHRk eoefﬁcrlérfe%%s)r ?ﬂ)ﬂ@&n§@[ﬁe&?£eﬂi ng

the am no aci d sequence of

pnelffciqnt data. cRrisKeTaRIP-dhe QusHAer sfg ) s @ pdagtis apiforah sealar quantizer
&%%b@%hﬁrkﬁgbp&mﬁQ&PrISIng the am no acid sequence of

SEQ | and (b) a light chain variable region
conp r’ﬂ@ |en@omdmprﬂpr<@e$8dr @g@)@elﬁ@iéfebfpema 1eNCEeREng pripr to

308450 AR 51 TR} A A L i

omqqaetlwdfspﬂctrbh qmdffngntsoas@cubedmntshct@n)mof)r,tth@preprocessor (640)

S t a%aﬁ%fz ?p%ct@ﬁ%&&ﬂg&gé as a&?m?e'a% pﬁ%%ff\lf“ {\ltt%lﬂﬁlveh/ the

osur e can
praprobeshir Q@O) paformx aomé etherftymmf ngaﬁrocessmlgg 4 isotype.

Al t th ti b tibad .
fraSr ey reptodes e fReR R S BRp RS R R fmuts i
mhﬁnmuaﬂbmhnﬂmﬁﬁbﬁﬁhamkﬂ%mammnMngﬂk@&mﬁee@h@ppramn@esﬂm

ok PO B PR gERO e EBr PP P BeHon £ degiped o

$edtich WM &rahe Wide Enfa@Rifibn in3luaEs iRSam£16h Ab&in @edi’ﬂerﬁlg quantized
radi oact j ve isotope. The invention also provides a

%E?eﬁﬁ%e%la%éﬁ%beédﬁﬁﬁcp%‘}% an anti body, or
ant | 0BRcRirslH éﬂ%d@pmbﬂessﬁéaﬁy %&Bpre@fes &d&ﬁtdeﬁ‘é@éﬁibi@ﬂb data, for
i nked to a second functional noiet avi ng
ehafmpler prrformingdimlpvelseding prd Yogtor ﬁ%ﬁ@bﬁ‘émﬂamdnwo dhpctigyV
anti gen binding portion thereof. Conpositions
conprising an anti body, or antigen-binding portion
t hereof, or i mmunocohjugate o bi speci fic nol ecul e of
the instant disclosure and al phar maceutical |y
acceptable carrier are also provided. Nucleic acid
nol ecul es encodi ng the anti bodi es, or antigen-bindi ng
portions thereof, of the invention are also
enconpassed by the |nvent|on ~as mell as expreSS|on

o, s o o o o o g,
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wo 206Wdikedy sequence, to create at |east one alpkghrR9006/027231
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anti body sequence; and (c) expressing the altere

anti body sequence as a protein. OQther features and
advant ages of the instant invention will be apparent
doseribel hrcKaalsine Worndalat ahtr s cdQ@Balgl PiHeaiAtiadIf tEé(éHﬂ%b? &ncoder
@plch shoul d nqt be co t[u as limting

B usr omsrother Formey S TR COURE me@?nlsaﬁt ents

and pybild siged 6@%@9&h@@nhé rbéHﬁ%rQMO?ﬁroH&l‘ir%ﬁﬁﬁQ% the entropy
this Z%Ilcatlon are express i ncorporated herein b

srspds £500% ans} peglormiag EWWFS&ng‘FthPWefe a6k TFRyR theicglipry qnﬁoder
@h@\%&ﬁ@w@y ché eﬁt@? eﬁc%qaezy@ Tpéo%Eer k@aﬁ@%&m PR REBP

cid sequence t he heavy chain
(ﬁé?)i ¥hick thﬂetﬁ%?ﬁ@éﬂfvr {948 Hiygethe PisPIoesssngl Ferpxpmplgythe

J@o%r (é@?gjh@ &\fo?c%t re@%né G biPrebiPa3k %))marﬂg Q}Q?

regions are delineated and t V,
glcg@qr (460nes0 @@ﬁ the danubtesheerdropy ercederd600) brtas ﬁés 4OBE ARG
éﬁgdlggﬁ%g&tl de sequence (SEQ ID NO 91) and am no acid
sequence (SEQ ID NO 11) of the light chain variable
regi dh of Gemerai@dMediadPecaderocl onal anti body. The CDR

(SESL B o STE SRR bt ) SRR

v:iéw, va@th@m;edm @nienti fva thedakeRif gmdic A ngimewss trttvdules of the

BB i Fu MY B el B Ry R Pl Pronecio

a;oex@nt;meofottﬁmanA4 human nonocl onal anti body. The CDRI

Nor a2y igaBbers IR0 rutnin PR DR S, SR T Rrter

@90) v aﬁmsmrm-laa@ei iracthedhtae the dutpgttowabn Bhans7 is Be&onstructed

nucl eot i n E . 9 and am aci
P R eRe DS REsdrae st as, FowRen RAP ool dicateopy
did%ldhﬁgl m@éhamm aaseﬂbéamemn \aGha@nadisA déschbein sddtion OPR
@h% IDI\I062) and CDR3 (SEQ ID
é@‘?l’ﬂﬁw & PFRESt ed and the V and J germiine
der i Vﬁfeleaﬁgp;acreeoden @769}3Fo§3§ﬂesslﬁ;ld&$&r%ré’s@es§ﬁ%ed t&fﬁcwm data, for

nucl eoti de sequence (SEQ I D NG 8 amno acid

SefDlnpEqrLme FpleNe dyodte %nﬁézeﬁ@rawa‘elﬁ kngth\dspqdipg. Section V

dRGiRE nﬁéhaﬁaﬂﬁxs%gg Jﬁ{}%@ddﬂ%a%lé%h@él y;he é}lﬁ% f@@odar
EQ I D NO 23 ( SEQ.

&éﬂ W3S &Oégu%h?sfcam@re@mbm@mn@é emyﬂﬁ@dxpgan@hamw m i ne

deri [

o) e e RS SR ol SR B WNbfonh Dfostppocessing

afteq) u@méomsg@du& Nior e&@)pl@fthetmetptmg&wr (@HAiparformmd cabffisient

R s R e S

wmp?c&)‘:ssoe@%hsmdem qdzaituzcdemmm eoediididres, 95 daschibkdge pagtiomB/.

A BbDOER oBliar i BBPrarnBil ST e fspine
sequekside ff@ehttdpy Nexodyd afeffidimtd) éﬂ\pystpﬂaa&sﬁor\(w(]) adrleives side

region of t E8 hu tlbod

s e it g T S PR e Bl g o g side

%iﬁrﬂidﬂorf iagudn @reﬁkﬁgﬁi ﬁctdﬁﬁﬁbd &th thfflébefﬂﬂﬁen‘gpﬁﬂﬁuﬂn ,Q6 dexktited in
erl |on are.indi cate Fi.gure 4B shows t

seeket (Gethe g armaiermciudps ogmtloaﬂaedazﬁqr?ﬂsdea&gdluanmd

SPREHHE B diSitad BstiBeditecRbn NNe |1 ght chain variable
regi on of the 5F8 human nonocl onal anti body. The CDRI
(SEQ I D NO 54), CDR2 (SEQ ID NO 64) and CDR3 (SEQ ID

NO. 74) regions are delineated and the V and J germline
derivations are indicated. Figure 5A shows the

nucl eoti de sequence (SEQ I D NO 85) and ami no acid
sequence (SEQ ID NO 5) of the heavy chain variable

regi on of the 10H10 human nonocl onal anti body. The

CDR (SEQ ID NO 25), CDR2 (SEQ ID NGO 35) and CDR3 (SEQ

I D NG 45) regions are delineated and the V and J

germ | ne der| vat| ons are I ndi cated. Fi gure SB shovvs

. o o o S ST~ 1 N A1 N Ir—\

—
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NGO 103). Figure 14 shows the alignnent of the am no
aci d sequence of the heavy chain variable region of
woR&wi1id33t he human gernline VH 1-69 am no aci 8CT/US2006/027231
sequence (SEQ ID NO 102). Figure 15 shows the
alignnent of the am no acid sequence of the heavy
chal fl"ht/ v hRantiog (920) PbrckbiVeitt bltankinaion, mm@@r mine
am no acid seq uencexéEwlDNO 104 Fi ure 16
réwquogﬂfwﬁh@ﬂ@ dafe. FRECARPRothE dVarse eandierd 7P it e
A8aWE, GhRkA ¥ahi Rbdee JuRBiZARNorRbmb Blér Mind Bf fiatisiman
ermine VH 1-69 am no acid sequence (SEQ I D NO_ 102
-guibsedigtiorhefifeoeffiniends ingherSpactisl Dpmaingfer & ding agd Decoding.
sequ %Pa%dﬁyf enb&fer BﬁéhVﬁée&tPa%bfanﬂ e&dlagatoﬁo&e&w&hagﬁzaml and

Wtht human ger I né - am no acid sequence

8By qunmo aqlgeve. compepaTien. Mhesmﬁa@dtmésfanm graech forgeme paiterns
gggﬁ%g (BRIHENER O aqforrmﬁo RRYoen ghaawﬁt y&%ﬁ@&ltseaﬁee gi.on

am no acid
wqﬁgenc i SEGADING, anﬂl @@}S arﬁ@m@dbgloml expdoit such
{. c
S BIOER i DS 4ATL 050 SuBRIUNER b LAELTRRN, o
éubh 4s @8 showmin Eigird 254 quép@ﬁ)rmSE@fﬂi@Bm@edmzl) on Euagluz@

20 s am,.no .aci u

PRt T AR MR ahneg 4 B BT PE 1R SRR R T
K}gﬂirﬁB | fier Vbesfodme thefificient pﬂdﬁﬁ@ﬂﬁﬂpﬂnﬁzﬁ&@adcﬁaﬂ\l@sfﬁcwms during
iao Figure 2 1 shows the alignnent of the amino acid

Bhce of the l'ight chain variable region of 3GlO

W th 4. he Imxm@lggaromehnpoﬁkmlﬁ am no acid sequence ( SEQ
I D NO 105) gure 2 shows t he gnrrent of th
ani n&naéypacaéé‘ﬁia%wed% {1 AUDHTPY R 2UCHA 1‘? ﬁ“(?é{?ﬁo%’laé”?%‘éf‘%o
Qnal BA¥n¥binkdluiRig RWABRLLI Qe MEb, Bige MD(I‘;ﬁoﬂﬁhéiQraﬁﬁb& with a
sequence (SEQ ID NO 105). Figure 23 shows t
wriblaiza tvidow. Hor sxATRRle, SnpaseoBRdeRs ARy st ﬂpﬁ fygo audio
Q’B@h 'i‘n F@ﬁﬂe@ﬁh@snft@ﬁl‘ R wlovk Qb4 éWfattan Sy ’Wi;@&r NthigBral,

am no aci d sequence I D NGO, 1006) . gure
@4h SW@%@MW@%HWWWGWTWP@ aFPA-cakq @ thednsedrdsignpl (by
ﬁsn‘%w:ll &Wsrfof/ R Rh s@gﬂi&ﬂé) Qhile ?acﬁﬁ_'ﬁmg olvbrall Iagdlh%éﬁ@lency
[ ne amno acid séquence (S
Gﬁv gsing lozsermdws forother sggmenty). One @mofa*hﬁ wmdawm@ analysm is to
RERS RSN pohifoicl dch o5 ALK EH Byl 2 M
{tB8e@aryD NO. 106). Figure 26 shows the alignnent of the
am no,acid.s 0 t ;0N
of | Rﬁectrﬁle%hﬁn oﬁeglﬁsa%efep S n_%aﬂtegg wﬂ%é&n%lni%ﬁﬂa aag%: &u&%ﬁgsld
Gaq’kiﬁ(itmellf Mpb&aﬂxlﬁbefm@nts dFlagub-¢ra@¢ os bibevswintiew are assumed to
al i 0 am no a uen
Sy oo s e e GRSty G 1R o Smb ol b Bhectne
Mefﬂ&enesrustmlyafawa s@Rgive erdeSE@stical NQitiba sy hickegodes 28 to
ws, the ali t of the am no acid sequence of the
‘F"ip 1 dugiRg PHIQP; r° Ee region of 11E6 with the human

ger mrhRehclke, S érad Hsiid tﬁﬁﬂs chab R UBPIGES if &E;th&dﬁi@ dbGib} hold in
Fi gure 29 shows_t he a nment, of the_ am no

wigheriramghnesse Iy @ﬁﬁnce 9% Gerteitynss pd paliging ﬁ?a‘fdl‘i?l%
%@égl &R AR HOED: 2 \0- Pral‘h@ 6r SNFRANERY 41 hHGeMsshigy uﬁi&r@[@ted For
I'd sequence (SEQ ID NO. 107). Figure 30 shows th
mbiefiteniamsfreaspes thtiarsignaldn %@Weq@e e ppn-paiEonarssee bGIOW) the
%atepé cYeRFikighl Sl ds‘ﬁ%%ﬂeé?fco&éiﬁ%nwdoﬁtﬁ%%@ra fRRLEEd I Bicoders
am no acid sequence ( Figure 3 1
S dowslke hdvanlepgoefimueh ccwfelmhlelrmﬁfﬁw eding. sequence of the
light chain variable region of 13&4 with the human
germine VK LI 8 am no acid sequence (SEQ I D NO
108) . Figures 32A-C show the results of flow cytonetry
experinments denonstrating thdt the human nmonocl onal
anti bodi es 3GlL0O, 10A5, and 12A4, directed agai nst
human PDLI, binds the cell surface of CHO cells
transfected with full-length human PD-LI. (A) Flow
cytorretry pI ot for 3G10 (B) Fl ow cytorretry pl ot for

A N N . o, r A N N o ~ ~
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The instant disclosure provides, for exanple, isolated
anti bodi es, nethods of making such anti bodi es,

wOonmreossj ugat es and bi speci fic nol ecul es conmpcTAISHW6/027231
such anti bodi es and pharmaceuti cal conpositions
contai ni ng the antibodies, immunconjugates or

bi spegd dbheiaxh@ple] ﬁﬁexﬂfnn&&bﬁng Elr\ae}fstslloﬁpplhed ®soireandio signals,
aspect the di scl osure pertains t

B TR e e o o R g, Kpapdg changes

@bty Kl fidne @81 RPEkRBech SRR Ve @ﬁdrﬂﬂln&dﬂﬁ@mﬁﬁb@h&ﬁ‘ﬁ&@nt to
met hods of using the antibodies to m)ﬂerg —

iselais fansgient srempgafs) Oadf the bpiferdp 2 gt ernde

Rcelthf G bdeP Wusd 38R KBnd Vs t6 RdSdel UMLthB] e 1&&@11&@&1&1&&;&/5 would
aut ol nmune response or to stinulate anti gen-s ecifi

otherwire be 8sgdo R eid a fransition ipglow oM RIS fRadySiTRasHtel to dotect the
%iemp Rich thapk dﬁd?te i %ﬂoﬁﬁtrécﬁtc&f &St the vJ1ﬁHd%f1§§£naU§@tmay

pr esent osure nmay be nore readily understood
preferizgainstarqrechariirddpeasibyhutyi ove dransieng peri sy, and not other

%ﬁ‘fs eﬂfstl B0 Frafie® O? ecfle %Tgiaﬁ Richda" %Q&WEantlJla%og %{aﬁbllla%j for some
escrlp I on. I mmune response” refers to
atb¢rireasoof , for” exanple | ynphocytes, antigen

pr ese#' eq’g:torg A Shel P)%gglctﬁé Sfacts lstchbuE 1&813(151?3 S ﬁ)@d
sol ub ﬁ es pro uce ove cells or
teh$oial Me(nb@uqmodfuctmgoramwmd is@gple wtltmrune gyer arsgectrum

results in lect.i
l&lg'n? CS%%&S%IOBE[‘M bsrcon l%anrtnmrf]eerl talcgﬁl g%o&r%%gﬁlq}?ﬁﬁ QCh dcan C?USG
amWM@dﬂ@nanMﬂ@eaqumekﬁaﬂamet|ssues |nfected Mﬁth

pat hagens, n ous cases, of

Do o R SO ShaRe P INDuip leshicloei R Fot vasienigot MPEG tha
hdepB @reﬁﬁh{féappfoablh gsthe &equéncy&iogmai to fsh@ﬁ g dattizhtton noise over time.
ﬁfthma refers to t he n1cm r

o TP kSt TEF AT Pl GRRGE e SR TR i guantizes he

tifatd BbaY, s8 aé & 18nit the tsﬁ@aﬁﬂgﬁlﬂi Qﬁﬂnﬁﬁdﬂéﬁ nBise Bcr64s@n@lold &e@Poral
one portion of acell to anothe é; of a ce . As
wasgwh Ereares O A d 0 shava TS ina ‘fn"% FF cp 6@5%108?“"@

i ncl UEER reffi@hcetd RITED, (HERNESI} &R tlfeQﬁﬂ'&r@?fc%S)e@&een an
nol ecul es capabl e of receiving a signal and

proyartized spestial spetEigiert (803 aphaprediciopsai¢nis aﬁp@gwguon of two prior
RIS Jerrfti®l. [For A EMBRES, Bo BeonSBdted Hﬁé@@ﬁyed

receptor” of the present invenfion is the PD

caef@gienty (in dﬂi'e'wé@ and A3D pris sas) mzalgplreéfberrarp&dlftt@nrf@ﬂeu (f11,913)
%x{hc;ldldgaet%gé(m&l %Q%HQBS{{ ﬁg‘tbi%r(gl 1a91/38 ap (%ugﬁﬁkeﬁ'aﬂ&.j in'aﬁlded in the

or sing
bitmneam (A%5er Ekmf quanmzer é9ﬂ0) peutjzes ﬂefdeffegencg velug,l apgd d}sre@trenyh
i S
AR 4 Gy et 1B RN i AT L bEam
&196) gER 1i17¢emé|qn@ptme:r @B@neddnsirwtsﬂhe cE&”mhndweaw apfh acilds ij tg the

e riabl e regl

R R R e
mgh@s'rbufféfba iher\fitstalehi (0 10) m&mamond dghp (P12} foaoptribsieh to the
of th e do g?ﬁ and CH . Each Iight chai n
predic iSB @PHH3%H&W? al'n variabl e region
(abbr ﬁ\th@éo@fésﬂtﬁﬂﬁg RedBeryth eaméhyaletddghtl 08d)antromyodesddent
reglon The ll%@i chain onst t re ion is c&ggé i.sed

e bit lerlazﬁ Fesapizer HOSPLRtRS,

HicEmee whwraliiom

g%@&kééltﬁ’@&iffbﬁm Va8l ans d&%dé}}é&%ﬁa@gﬂh@biffewm viles wikla
| enment ari ty det er mi ni ng regl o

pmfh@to; prepredipe Riredensiagied srec aﬂ&peféﬁ@nﬁéia@)c\ﬁbﬁé%ﬂw drpdictor is a
B Bt o R S ottt e pombination
am noterm nus to carboxy- terq;nus in the foll ow ng

order: FRI, CDR 5FR2, CDR2, "+R3, CDR3, FR4. The

vari abl e regions of the heavy and |ight chains contain

a binding domain that interacts with an antigen. The
constant regions of the anti bodies may nediate the

bi ndi ng of the |nnunoglobulln to host tlssues or

e s o a1 o e
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sequences derived fromthe germine of another

manmal i an speci es, such as a nouse, have been grafted
wono@/ohwsan framewor k sequences. Additional fraoemwsedo6/027231

regi on nodifications may be nmade within the human

framewor k sequences. The term "chineric antibody” is

hHIRRIRE ab1gys' @6 B, 1612) and twdqekdesioh facwhs A011,he13)awhib ke
regi on sequences are derived from qgne species an&pt he

reestygied fiony b bisvirea 4HERL ethedreongricied epofplsiop Bisisph PO°) 1s
BURRRUSS the THG RS (1AD0RMeh BRENG ddlayithd £y, hhGon¥dutiaR tofthe
regi on sequences are derived froma nouse anti body and
nredicteries ¢ sirhsequerficopilisist(éMPes are derived from a human
ant i i -

ns pecm I\/I?E@ %?\:‘lt: %ﬁ){\x% f%buur?pgﬁ t}%%t_ dﬁﬁxg?/lgﬁflﬁﬁe:-lénnpal}asg response filters
(oepredictors) mwbeaawh@dg yiffoment snsctid seaiensiof pmArmsignal. v@ herfﬂ@r
%ngf&fengs)%rél&azh% }nsﬁaed AMRkeRerably 5 x 10-8 Mor

ess, nore era Mor |less, nore
pr ef divaty WeISMPEIJ‘OAAC IVexsRits| thfs,@e ofshont wmdcéquoi‘bTSes' rasuged in
tfjﬁ \é\@lgdgw&% gfnc]eQ%toM ﬁl?(g‘m%%(él r%) r ICezed E@rq{redlcﬁélsdescgggoﬁ ¥ mation is
ﬂehheerly tangd; t'ﬁsulasg mobditcedbits fat pecifal salpesr tAiscudha NS is allowed

t L] h "K< i s"
S g AR ERAE 1 R B o e
di ssodk@tk ﬁh’a)Witﬁh Fignfes @ apd il 0,ipeadicaion &NTN od;parsaintt]hegen
i nt eraction e, term"KD," se erein, jis .
e TGF%“SFB‘P‘%‘} ‘S‘P%aui Hg %’feg‘@g&:é‘%\‘i"%*éﬂw& E%E{eélﬁ?"e ARRRLpps of
in$edr@h§1ﬁhﬁ@doﬁ EIprédiciondirdeposdiblikevenaenttapy( deceding)Kebsieng in
and i resse

| ar concentratio
TpeeRres CPBPIeXift | /iﬂsi&}oegﬂye 47 PR Bt H%Gd*a{a%%%e“ﬁﬁi[gw&iﬁé
dhdin, 85 B bsdi@tbniispebige@int MPEG PIARE & 4 Rshtiap boiathgetition,
determning the KD of an antibody is byusing surface
Whlﬁ%ﬁ%ﬁesr‘%&’éﬁlé’ﬁ%’é‘ fixgd peigt HRIenegefiRf a bi osensor system

suc h B3 Wﬁbl@@i%‘?{s la)se SNSRI} prdGictés @6u@ipaixd miltislich @ for
“high affinity” for an |gG anti body refers to an
g

thariedistion prevating ahearipseeptralgogfigienr Queligencadsr gide, design of -
p%e%f\xfé' I?r@{h}fto{]sQ: uodi@ficuttesR RN1E ¥1%chf59§ &nhk &f ?Jb?é?lll y 10
ess or a target antlg However, ""high
af f i nhn grehitsichid sigileran thabshpwhan st P anthi erwdyp used for
lﬁg}{emﬁ ulsé B8 de SR AR i6n, wHtI ¢ g&gi'epi]oﬁ'%;)utelg 'tﬁéchlff&elfl&rbe%en a
|so ype refers to’an anti in

Mna sarhids snd apredictpr, efidtha ptediciad issaamd(;m prgdg,glonef@céws pmd- 1@Jffered
ref erab [

BT ERR LIS, LSRR RS e DA i
Iselﬁﬂﬂ‘mulntonieugm m@aﬁerrmhé‘tablm ehdigbsh adthrwseaﬁeabxwaslesa,lme and |

Ehaepntsh e BB bE b MG R SRR TR LR SR B et ood
r ept i hesmmatys sevvl probisma hipedicen d)efscﬁH'eé Wlmcshazlam bel nddressel by

described jn further detail Ln.the_fol| ow. )
S P o e ales 4 (e BibleneTvRR! By iy drobuiaggs and
138 neSVRAbE BFp1RA B0 £310 AGER iy BRI tIdE pioblehdl however.
functional features or properties of the antibodies.

For e&arrpIEé‘a“tH%AHﬂ‘l“ie%msé"%r bostbciegdaedictiot| v to hunan
PD- LI 1y sB€ E8588Mm¥nts, 30 eAtdbDReima coeiRidntimeditli@oduagiszed
to PD-LI wth high ‘affinit for example with a KD of
spegiral Goefineep dpmngeencorieg, and 4 equpsnonding deeodes ReEfopns gosHicient
Bkl ¥ fHoRh dgﬂ?g&la RS, eFRfeetidif patterns and
FI%F{%%\S/{A{ ﬁgq‘% 1giregc?&rl sti c§ bi ndg t% hur(T:gn Bz-l g
tyipesofzontBntpthe egdflipigntpragiction sesiuce(s sydundener Hstee SPPC%@CpefﬁcwntS
Aoy L iR peMefR)
L8 HEpBS R il AP URH) EndoBRE, rBEpielln
assay (d) increases IL-2 secretion in an MR assay
(e) stimulates antibody respéhses; and/or (f) reverses
the effect of T regulatory cells on T cell effector
cells and /or dendritic cells.. Preferably, the
anti body binds to human PD-LI with a KD of 5 x 10 8 M
or Iess b| nds to hurran PD- LI W|th a KD of 1 x 10 8 M

o I a T~ 1 o 17 _r —- A NI N
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in SEQ I D NGs: 31, 32, 33, 34, 35, 36, 37, 38, 39, and

40, respectively. The am no acid sequences of the VH
CDR3s of 3Gl0, 12A4, 10A5, 5F8, 10H10, 1B12, 7H
rdvkEsBhle 1 ABing @d&ddlﬁ@@i’e @feﬂic&hﬂbﬁdlbﬁbnfﬁﬁmobv@@%oﬂﬁ-decé&ng)

43, 44, 4 37 48, 49, nd 50, respectively. The
PR hecae %%‘E;B@ Hon Bitha Lo CORI s of 3GLO, 12Ad,
10ASFigakeB11 shotll On erkBdet: wﬁ;ﬂmdlc‘lﬂ;ﬁ@f qdBed sgétdraﬂ-é’tﬁﬂﬁo?i’én% For
shovvn|nSE D NGs; 51, 52, 53, 54, 55, 5

esgmplg,ihe gryodsrdspmedifige vypsiompidheercader shevwr Bdtigan @5 4.o7ith
staldes MledIRe M 59{6 a%@@etorla%ﬂ\ﬂlffe%valﬁ: r, ’&Qlé%&dellﬁl%lodlﬁed
7H , 11E6, 1 134 are shown in SEQ |

vgglon(ﬁ the@gpcoc@g; shog»@ in g‘gure@ with goeffigignt peedigtiog B8 %,p@mpessmg
b‘gﬁ)ee &P bl sequences of the Vk CDR3s of 3GlLO,

4, 10A5, 8, 10H10, 1B12, 7H, 11E6, 12B7, and ,

1364‘7%1?1@6%% tq Fig@EdL, the eucedey sommyes thgdifferencerglso pelled the
ngdqctlgﬁ 'resedgal) %%eglgi}] ceugﬁﬁ %%béc\ﬁﬁi éﬁeffﬁbﬁgg%%) I:ﬁlg 'a%?e?hc"i](;r For

['1 neat using t pat * syste ﬁy§
ﬂeﬁ preqiqton #tinBedplpynd auangtedppentre] gpsifistent trrdelay bbh% Y multlphed by

BRI S BB PR Bl U080 o

ervi ces,
thenlzitstresme bl 185). t'lﬂresetremfc dnbaldr @49@Qantrépynahcodss md_fferemd value

fépoﬁk%u%w&t%ﬂggh {H%P]S Ll It?zea ngﬁtéal%f)%w %‘% )rlrsaarlsbl y

bﬁmZd rathe HGDRIawn etq m@)rfoe&mthKoﬁERbnedﬂbeqr aa;nbbe@EaRB
ces t% tglmég and matched" {i.e., CDRs from

tragﬁf’? gigr n be nixed and match, although

e ac h F@nta 10ty wis sbrresporidiigiiesodetHv Rt dicEHIRRE qv.ﬁﬂtﬁize@@ﬁéﬁtral

angd a Vk_CDR, ... and .CDR3). to create othe

SRR T el AEPRC T BEOBRet KEVPRULHE Aeeershopp in

Hoguneld ags,eﬁtmmges added &fcoaipdtenBiredior and Rbinbe ltlféiaré‘cﬁé’rmb@lth a

difaER i 0 o (B 5500t Gl e hpagadig o Figare 7

vﬁﬂﬁfo@ﬁi@ﬁhv%re&%ﬂh éd&he%ap&eessﬁ@eﬁér @lﬁapmééaﬁiingnd

mat ched uence fro

par t "Gt gferspce wae'eﬁ dé ainenvepm dgeder (/Wﬁ decader aillirarrs yalue
fenf1ink BftstfebdR (SEFHY. e‘FH@&e%Bder ké }ﬁﬂés%%redﬂﬁ%n\fl%o%es the ((ji}fference

sequences are m xed mat c

vy i dlr rpdietor, p mﬁuemsaﬂvaremdaﬁpewl eqedfiins élzﬁﬁbfliﬂf g8l y
preHidtGPh ﬁﬁl@ ‘éle]\ﬁ‘}rédﬁ%ﬁnﬁieﬁ %Hél%béfﬁc@hmﬂ Hia %) is multlphed bya

Seq uence S be readil y ap arent to
pmd@ntmafaqt@r (BXil).| ‘e raedi¢tipadactdngi21d bxsealarsw-lfremdhaﬂmtstream (1295).

QR PGE AR BLER o SUNBALL OSBRI Y

compitthon dehpm«he@r for o muttsbeiDRawzgd srecea cdeficients@2ls).

1ot s TEREFIA B 96 3B R g Wk poder ane

tHe3fEddictAmemd dim @pqratmm iathe titrederaspedh thetqlumuza&/ éorbainnThis
_ at ed nNoc ona r anti
Bthen Gpdtnd e D TRr RSt PRl inadoot a5 B G poour n

tiwadainaldbainegi on CDRI conprising an am no acid sequence

35, Bl 0R 53Rl ) SR e on
uﬁbglar Ralv&, T (§piAT sﬁiﬂpl@@@%m&%ﬁdttﬁh@ﬁm@&e%&ﬁﬁoﬂ(khﬂ be
sequence sel ected fromthe group consisting, of SEQ

d yrithgplegey gperglions 35 oppeged i ﬁoatee POz opgrapng o To ee)Phﬁv the
P&@e«fmn Gl HeR) a AL diRh Sact R G PRANEINB 100 TR 64 NBnBRARPA
aC| d sequencé selected fromthe group consisting o
SEQ I D NGs: 41, 42, 43, 44, , 46, 47, 48, 49, and 50;
(d) a light chain vari abl e egi on CDRI conprising an
am no acid sequence selected fromthe group consisting
of SEQ ID NGs:51, 52, 53, 54, 55, 56, 57, 58, 59, and
60; (e) a light chain variable region COR2 conprising
an am no aC| d sequence sel ected fromthe group

o s R Y AP~ 1 " ARl 1~ A ~ o~ ~ N ~ - L~ —

m
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(a) a heavy chain variable region CDRI conprising SEQ
I D NO 30; (b) a heavy chain variable regi on CDR2

woaogroisisag SEQ I D NO 40; (c) a heavy chai n vapcaise006/027231

regi on CDR3 conprising SEQ ID NO 50; (d) a light chain
variabl e region CDR conprising SEQ ID NGO 60; (e) a
i@hh sep §z8 oM@z, ailetnulfgliceforIPBAL6 B 1hs bRAicREGa fRen be
NO. 70; and (f) a I| ht chai.n variabl e regi on CDR3
impissenisdgng oy shiFaddpreationss wel | known in the art
that g E’@ aﬁ@[@'tﬁb predi@tsme@h%lomér hre@ittok, Vehi&iPRain reduces

and/ or mai n(s) can determ ne the bl nding

be semnplpEiaf ﬂt?f enawey ﬁwé@dwﬂ%ﬁ ) wstemg Whtte ampdaptyenfirgineyder
%r@@gtop%etﬂré&&mﬁ%dt&%ﬂhﬁg@s G8the @5&9?1‘5&1@ b fa%r Ae09bA8aRed for

avi ng the sane |n|n§se0| |C|m3)/ based on a conmon
Bokee s dece firserler pradiciox arigst Bor stabilifyda trstiala For amplesthe

3o 1 Okt AR B APREL e LS.

mnlluyvct héltémeadivgly cthe predigtor issbhighed ordar prediiRg F::fr emmplméhe

BRbaEHRARET S BRR b B e bsBletory ot el a1

gl ycdjor adapiive ®e€fE>@ﬁit Red@titr, ﬂmcbnexleu@lan@s dird predittonecdenyfrom

%uﬁq‘lfan‘gﬁ ugrn?c;nes)o%ceﬁa bapsw %f exag ple, lthe ﬁa%%r S;R:l‘lts X sub-
fBmrhe tdtoSmAltipd SInH&iIﬂy &Qécﬁsegﬂ&ﬁsand(aémmes b pwglcamp faowk per

of hunani ed an [ nte 3 anti.bodipes usj
RERF Aoty GRETE R OAT PRI e ARG ShER a1 i pfme
antdllds I’ﬁlﬁﬂgédlﬂlo&l\t‘hﬁoranu“hlhoﬂyl suiViifie vl ispecaaldoefiieidnsris split

antj body conprises a distinct sequence ou

B Sobah o freaizp SIS B M TR O erRe SihE Pkt ogper
11%ecoRECRAME soFbheht Tha Atinbady setinichts pbif sumﬂanesas gigndlddidhcefor a
hi gher than the parent nurine anti body Bar bas et _al

Seqyencoy pNoYPRE YD “figgge, of 9 sABADY DiED 1%&65@845\’%%@?6@ hag
{hable g HERRT o RE B3R RN JAB Ferbht OndtRakisnS toddral Sréfiktion factors
contribution to antigen binding); Barbas et al, Proc.
e signalingpnlysthenggs & predighoniaetots ooy signpliggayredisiandaries #g
ﬁmeg Beiegfnees &fr WHEAMHe ﬁﬂaahﬁbn igegaynces of three
Fabs (SI-1, SI-40, and 32) agai nst” human pl acent al
DNA dier eommpweawffewm me@%ﬁoerdoasmq“f e gnresformsase d Asigp from
e T SR
tricndiir agd desedsrica disable cogfitpieDi predifticnt fopgn entire Sleqmm@(for

3 I f udi es
\%\)%K‘LIPYG %/1 E?g%cél%gc%q%%eg gl?/?ff ﬂa% d19t %)\%1% otﬂ#]eg geﬁjéltCDRS
par enWhpxoctopﬁ‘mmnt fmedxcﬁcatns uN&:{oxtmula chmyaudm the coéfﬁalent

m)no ec t an t oxoi d din
%rﬁfb]c IC%&BG ‘%&?4 %Vthgn ?‘E‘%fl’éﬁnﬁzﬁloﬁdgn (?pem %I Cl ? [y the
mﬁlti—d‘lﬁmﬁbﬂiﬁmforﬁablhng Eﬂnbhmgf Dutiegdecodihig rtleermﬁﬁiou@t b:edleb(yn also

R S50 oot T B el s o Redigtghfptormation tha
{sRLBAILE P& sBEBdN BESer @ﬁlﬂﬁ@lh@ﬂ&ﬂlpl@ﬂl@l isip0slb®per GOt 51 m sub-

one or nore_heavy and/or_|Ii ht ch dqomaj n
gam%wﬁw%@%&@am@h &Pe wiegt %@eféonoqan sﬁelgﬁﬁ&vwgggﬁed per

Yhed ehaindIREHERGRAGARNR ] &bk @thér IeFelC #RRAIcBeBEient prediction is
specifically binding to PD-LI. Wthin sone

useB derimlpreannel pudio; the amperef sapments @pesbdmsrgas ba gigeied per

%deﬁ‘@ﬁa%n&l%ﬂu@ﬁ%%fi dRAbd clfaﬁﬁ’él rbr%ﬁaed%@'l&ef roma

nonhuman anti b (a) are capabl e of conpeting for

bi ndilngome eases, emfﬁwent@mhqtlhe plfoméq ¢nspding gain chiefly for spectral

%(%,?ﬁ seiﬁ 'Icf& hr‘ftfl ec.(lﬁrk 1513%01%9 '%'ﬂ%?e %eﬁ‘f&hetn{)ﬁ%dm%}p&aﬂr
Ave a siml ng as the

correspondi ng parental non hunan antlbody. Wt hin

ot her aspects, the present i#vention provides

nonocl onal anti bodi es conprising one or nore heavy

and/or light chain CDR3 domain froma first human

anti body, such as, for exanple, a human anti body

obtalned fron1a non- hunan ani mal , mhereln the flrst

. o Y .
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anti body may be at |east 95% or even at |east 96%
97% 98% or 99% identical in am no acid sequence to
woOher7ama3® aci d sequence encoded by the germ i REeT/US2006/027231
i mmunogl obulin gene. In certain enbodi ments, a human
anti body derived froma particular human gernline
aﬁmﬂmﬂad f 8187 di#abléﬂfm{hsﬁgbtxﬁbcoﬂﬂvfcﬁmtshanigﬂ& fﬁaﬁheﬁﬁieagbg ifb the
i ff.erences fromthe am no.acid, sequence encaded, .
A A e L e e
fddnedcy b amispe BéeFricith gredictamcaantisbedive Rayaklb®nl thdse fiequency
re thﬁg@f, %refve no nore than 4, 3, 2, or 1 amno
%@ﬂﬂ“ﬁf? 1%ahled eSPBRA®he ami no aci d sequence encoded
by the gemxhinpf TdRqaey 0P CobMficHfPredidatR DAYRE Encoding.
Anti hodies I n yet another enbodi nent, an antj body _of
the iP&Ent3 MWé&ﬁfﬁhp%%(lﬁ@\fyr RipHcop gl auankigsdspgetal abl e

dREICRAS cﬁlgrr? Ehcdlg. BOH ROMAIE] £ BESHLHCR 85 1hBBhe HoRn in Figure 11
honol ogous to the am no aci d sequences of the

pseforas the tpchpigind Vs Ademativele anaiesr enqedereafopprethe foshunifiee
?@Mbpodies retain the desired functional properties of

he anti-PD-LI antibodies of the invention. For _
exanploestart, e anpadenednanytes (B0 Hepregdintignsfastar foda aeemisat ofratlio.
AP e o Podh s MM Ao el Aok Y Ryl pchpipes
Edrgkamplerfoadbfist-odgi medictolh reenevder ) fotrhearhehnystivhseareh of
vardiabl e. r.egi-o ri.Se n._am: no 1 d _segquence. t hat
R BB B TR e B B M A PR B or
sallisdt fedeftreomiynmdet itsh O i entddagconipufsis@ chivelhitimr donst2nt for

4.5 .6, 7, 8..9, .and 10: (h) the Ligk
e s Pyt e ity BT R R o
desiva thelpeaiidtioR @dtdr0 B, fogOhighdr Ordenpradit106 tikCindodee qits Adiear
oSt R s 0P, oS s ey o pap Pzt id
@Eﬁch@Qﬁﬁcd} gﬁw &;ﬁiﬂtyhsh!iﬂg E’eéﬂai?_ed-J OMMftthe (ﬁgil_éﬂanfl) bredxibnQf theMlter are

. 1.ess,; t he ant oay. | ncr.eases -C . L.
fg?‘&l?’ﬁl&r%‘((v?%’ﬁ C?rﬁplﬁesrﬁlwa%wywﬂe%ﬁf% SF“é’&@tt}“’éﬁ efoyy gyl prediction
RAsEAYIucs Bhd pla6isidN FariRd¥ahBR! ARSAStIVRE BlefcBESHRr Ghes some other
production 1n an MR assay; (f) the antibody increases
1pechonisa & emRKE the PRAiCEIREE9Say, (g) the anti body
sti My}, 389 A8 IGRARYed SeRADSSSficiRAd Not EBUGE SR rhErrelation

effect of T regulatory cells on T cell effector cells
agrags therwhgderrpedtrine ofedub-gtamien Totimproveprsdidiioneintsych sityatiops) the

V] ' i 0 9
BB o G B p RSB Do TR sl sl S For
dxemple, @b ovederaplitsthd doowpletdepettngn fifka avtdfiuie (@gihsnblock of
havi j (=R % t .
e
faetonrr acgnedt. bilterdtvglgnths bofle.cgmputss 4 peldiciat factonfor a segment

S5 T L A o B LA e

the kjeotsd ihyonteashdrn@yof the encoded al tered anti body

for retained functi i.e.,. the functions set forth

o ( e ErRBmeten S bispristatiyg Bk HRomERPY A e SRy, For
Semple] e endddéejuantiAs thd pRdickied Rictdr addEerRBlicRAbilsRdR. OThe
bet ween two am no aci d se%ﬁences is equivalent to the
edietmtagteraian pe gtEpy feded: tLhe coReer sarytietat &’ o/ bit as part of the
RELiGERAL FadtstaRtokh ¥ RSB 8 sl R BvAIYBis HRINE BEFBcibift pRediction in
function of the nunber of identical positions shared
dogodipgonspepgersaicly-gagment basis.n b bejipwa bif represepfatinnsdey 2
positions/total # of positions x 100), taking into
account the nunber of gaps, and the | ength of each

gap, which need to be introdyced for optiml alignnment

of the two sequences. The cé#parison of sequences and
determ nation of percent identity between two

sequences can be acconplished using a nmathenatica
algorithm as described in the non-limting exanples

bel ow. The percent identity between two am no acid

o, Y 3 —
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t hreoni ne, tyrosine, cysteine, tryptophan), nonpol ar
side chains (e.g., alanine, valine, |eucine,

wooel7aacisae, proline, phenyl al ani ne, nethi oni nBLT/US2006/027231

bet a- branched side chains (e.g., threonine, valine,

I sol eucine) and aromatic side chains (e.g., tyrosine,
REBEOh FA AR 1A 8n inhgldRRdH0a in which biedictién factbiUs a 1136 oPL1 to 1 are
nore am_no acid residues within the CDR regions of an
wiantizss ygingt vpifam tRpesieiobR2e¢an be repl aced with ot her

am nOpRLHilinAatdF F Bidak P Reprentaaiok | S| de chain fam |y

and thegg@l tered angdgody can be tested for retained

f unctTps (e thepdumctions set|forth in (c) through
(h) dgfﬁf) STy Tﬁﬂfu”btiu”di assays descri bed

her el Anttbodie Tofiat Brrad—to—tihe Sane Epitope as
Ant i = Antibojoes of—the—+nventi on | n anot her
enbod .Snt, the i}ﬁr?;ion previ-des anti bodi es that

bi nd Dg t-he sane—¢ ope—on—human{PD- LI as any of the
PD- LI Dé\anr‘I onhal QI 1hnrl

les of the invention{i.e.,

anti h8dPes that havbO% he abilit y o cross-conpete for
bi ndildg0to PD-11 witH any of the monoclonal antibodies
of thgpidw el@éﬂrgg%tati:coﬁ o pRIafdtioR $a SO SdE FRDEMatidn) €

reference anti body for cross-conpetition studiés can

be t Hetemstivdy.aredictiontfadierdyfonmtion (srignaled uvipg sevpe qther
SEeUShEss as shown in SEQ ID NGs: 1 and 11, _
rggpect?Sely), or the nonocl onal antibody 12A4 (havi ng
VH ané ngledsiboiee ifeeay bgdhat hohvet smnmen@”ltrg@. spegfiad cqefficient

ti - . : i . i

HERERS: bl sEOE FORREL AR B RIS i

prediptecis igiveh nd weight arideneadng bk ooraputain tWitb the codash¢wmin Tagle 2,
H .and, VL sequ . ho I 0 eSS , -

45 50 i e 58 ROl o e sy g or e

{chmwitnffedltd. sSignallng tecrmuesctasyighosinglé bit SEEs dribiGehes the

and 14 res ectivelﬁg r.th pnnoclonal anti body

??ﬂﬁfp%ﬂé§i%§nvﬁcgﬁ OQ@“%gaﬂéﬁﬁgg as shown in SEQ ID

NGs: Asatatbdkbovd, iphacirder @ledjctors e péeitedd foe bigding of prediction

Gy PBresng on HETe YL ERRETYE! S0 RGOl

ABdit e elyrdéHind (PRaisidig thvhlsendslth¥bredRE UL GRS @R byldawn i n
SEQ I D NGs: 7 and 17,,re2£§ctive y

ly) , or the ocl onal .
ant i bayRoraeiihehdRierRERovIt 2RV RAICE Srpd ﬁE@g%QEﬂWfFﬁctlon
SERAIH M BsenRnBNEsol he dhEsIRESEAIME (1310) th®bnd Hnore quantized
nonocl onal anti body 12B7 (having VH and VL se&uence

S
wectihevifigientsmdg EmRer! thengriomgodesedd H¥b fhamspdjgiivelygoded
M@ﬁicﬁ%ﬂ@? lF‘BP@)!arrgﬂg, iRQHYodt3¢ehs dddAMIuPGrs\MRd 3RBim¥ic as shown in
sequences as shown in SEQ ID NGs: 10 and

Bigure ¢ ferche cosfficjent Sigdistion cltermabigbithhepcadarivprsdpas othgh

A RS P G607 SIS
r2&2d gerati @4 for nors¢ ypekarfgn®@yldoding (iR batssery $ypicady are
IR oGRS OB Pl LS S90EYE B0 e gy
widing.)t he anti bodi es of the current invention. The

e S L R0y B e

doliE5(1 390 B @t ot Bl6fe quiantided spactrilDotfficideten Alitmatiedy, thHeancoder

e test agnt.ibo can conpete with 0, .12A4, 10A5,
%ESV,VS ﬂfg}ct%ﬁ n &Wﬁe_ﬂége Priyﬁ*f’“ot?c 34 for bi ndi ng
t 0 humgRnddaetthe@fdleridints (1B60Pwhdtiger tdnEaEwRPihk P& séfinent or
human PD-LI as 3GL0, 12A4, 10A5

’é?FS’ 10H10, %ﬁéz

e the teatmisjue { b89). oif themgodef epninuss.dhe ¢ricader spppwEREAL0) the
the anti body that binds to the sanme epitope on human
PD-LI as 3Gl0, 12A4, 10A5, 5&8, 10H10, 1B12, 7H,
11E6, 12B7 or 13G4 is a human nonocl onal anti body.
Such human nonocl onal anti bodi es can be prepared and

i sol ated as described in the Exanpl es. Engi neered and
Modi fied Anti bodies An anti body of the invention
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VH 1-69 franmework sequences (SEQ ID NO 102) and/or
the VH 1-3 franmework sequences (SEQ ID NO 103) and/or

woOher7the339 framework sequences (SEQ I D NO 10#yTAaselo61027231

the VK L6 franmework sequences (SEQ I D NO 105) and/or
the VK LI 5 framework sequences (SEQ ID NO 106)

Bedbn Ahe fYkihdadki bégaeaieizkals €qP@)keprediBiER hBoNDforhation,

and/or the VK LI 8 framework sequences (SEQ I D NO
aI’G??OErsed by preferred nonocl onal antibodies of the

i nvefﬁi%lﬁ@w Qs ¥bin on aDRgnalRe @f CPR3icH 60IfACIOE 66 a safftnt-by-
the V and CDR3 sequences, 8(gan be %ﬂqf({ ed
10nale

wamentpRgHEsFIdhe %15111?5?‘1 o FEETth I PP BB A Rk
§ﬁ&ﬁzﬁ%ﬁl A8 nfhiBd: off Qégﬂ@nts Fort A CIORE AL tidREradt AU R @Rt lafd
gene fromwhich the framework sequence derive, or_the
mmleéeﬁqﬂ@ﬂ@esl‘@a prl%lhg FaTTped PESAICHON RosHiBqb RS eagt @fiacreased
&P@J 0 PURCIRAS BEmOR oGN] RS $35-HERRBRAE: BiGl! B

i ne sg nces. For exanple, it has been found
mqaqler Fﬁnda:@umﬁann of pert-wiifosm spgmeniatie (fed-i thatapsulty e lopse number

i

R e
(1§r&1®den the bityir®m.Pat ent Nos. 5, 530, 101; 5, 585, 089;

5, 693, 762 .and 80. 37
of vgl?l abIEgigPlé’g %%’gﬁl&l]’% tltogggzﬁ’l &%ﬂnﬁ'{eﬁlamml}%ﬁ)&xmg
aci d Figeb Q4 simwaiattbihnique €1409) fanptedictionof GRRItizedpRAral

and/ or i,ons_to thereb rove ane
quﬂ‘[bqlwczﬁnﬁgﬁg?‘i%dgg fa ed‘amp%f? %(eﬁ | {IQ))guco as eongnlflo og\ Figye 12
pdrfoRine the techhigte HO@C AdE@matively amﬁhersdamdeﬂféﬁ‘omshhatt&ﬁmque
Eﬁ#@?enesi s can be perforned to introduce the

ion(s) and the effect on antibody binding, or
ot herTd stir€ ttheodtabdep f@PEHUL ) piédldti@héio&&ﬁnfoﬁMOB gor a segment of

evaluated in in vitro or in vi es
A RANATEN MR e TR N
GRS IVt LpBMEkidnl b, Afthe bﬁ:ﬁwﬁbﬁﬁ%ﬁﬁ@n @Hed fiR decoder
i nt roduced. %’ he mutati ons am no aci

enitopy ideqedpsihe predighien faefns ISFhe&E‘FOé‘F’i Spals 3 gp/off bt as part of the

8lG5PRk Y ﬁl?&ﬁl%ﬁ(gry td NS se1MHVEI0 Bdble/diVablCidk itidhOpBik fon
an one, two, thrée, four or five residues within a

ODRerdsgidine, ﬁxeeie@qdpregeéajthmdeff ditndhys, thedeeader gagchange the
FRASHTRSr of bSO M0kl o0 8k Pk
bhibe ebble spetrpmiof i ngb-fae avgthafhiick depeniliabloe lrrlblgmslﬁatlon and
ri Si

SRl P o D0 TR 510 B i
SEQeMBhI%reﬂdgtOMuréB% 24, 25, 26 27 28, 29, and 30,

or aci.d seguen n r
O BT RS o SR RS o A s i
astdirilicoerficiasts DI asgdikbnt. oWS&QoIeﬂioN@sprﬁdmtuﬁﬂ;w D&n 2ég during
25, 26, 27, 28, 29,
CiepE e ten RaReren Sagan GG EET SRR IR guantied

%&Hﬂ c6éﬂﬁ§ieﬁt(d) ngrHeh c&fﬁ'ﬁlb@pmhaﬂ.hasaﬁt b@3 us@Uduriah enc®ding
, and 40 an am. ng aC| fﬁu;enc?h havll nsg
G redigiont W BROTRUGE SIRE RO ERER 0t emselve

% lébS} Tﬁéﬁac&!b% thefl %lateﬁmﬁéﬁ(wxo% gﬂémé&g RSt s@sctfaomwﬁ@mmdmuon

bes) begn \wqd@m@e Je€ gD Iéwﬂﬂ\eud%m@r F&‘ﬁh@;r{lﬁé(%é@? auaélga%‘esﬁ%%fal
igéfﬁﬁgﬁ&) ﬁ{tﬁé‘le%l%%mg FQH Exa ?1%“39 th%tdb(g%elotfses'iﬁeQﬂ B fiand lmthmetlc

cients

457 46, 47, or an am.n
mmwselqﬁgnmel%fal&/ﬁhﬁ goqﬁﬁ@entpwéwh@m rlkieratiyely, Be qu@ér uses some
recﬁgﬁtgx rﬁ%@%ﬁ %%tjr_o&idg@&dn%{ﬁ i%f) aggﬁﬂegigﬁmgazsoz may
49 and 50; (d) a Vk CDR region conprising an anino
aci d sequence selected from fe group consisting of
SEQ I D NGs: 51, 52, 53, 54, 55, 56, 57, 58, 59, and 60,
or an amino acid sequence having one, two, three, four
or five am no acid substitutions, deletions or
addi tions as conpared to SEQ I D NOs 51, 52, 53 54

el . - — o~ » AN
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"backnut at ed” anti bodies are also intended to be
enconpassed by the invention. As another exanple, for
wohird11638 am no acid can be inserted foll ow ngcamsnme/027231
acid residue #97 (within FR3). This amno acid is a
valine. To return the framework regi on sequences to

prd¥ed it@alRly fﬁﬁsdidl{tg]b@ BF &ttfod dedobing €420 bt mbid@ypically are
acCl

i nserted am no fallow n ue #97 of the VH of
betghedofor vt yariabicepgih é?cé?é‘ngtrgn’ P cEOqipg. &T Forng qfker Hag
enR@SKIEBAELA" antibodies are aI so intended to be

enconpassed by the invention. anot her exanp fo

| B12In somergsascihe dpcederclsips #*Z&O‘ifﬁﬁl@?ﬁﬂﬁedmojl dwgn%decodmg, Sirmply
e'ﬁﬂs h&ﬁngm%mﬁe &thﬁzeﬁ%ﬁéc%‘l%obfﬁcieﬁ@s)c%ﬂt%ﬁﬁﬁ&éisd Iﬂ{waey&aer

I ne sequence 1S an al ani ne. "Toreturn

fﬂlﬂ%’rﬁéamn@dlp‘@@ dsrodiegpriinwben the prefistion geterisiOne
conf i gy B@Johélf{g (%'Eerﬁmygltl%) \J;T[%ﬁie{jféecoﬁ&%e Qitrt tﬁ@né!{'t'lséﬁnent or

| B12 can be mut at e fromthreonine to al ani n€e.
e84 dis tedbaimker(1480) df thededoderdioniinugs. dhesdeseder gete Hidde) thepisdiction

f?@ﬁr%ﬁf&%ﬁ&?o%fgyﬂéﬁ&t séhz{}%m élgd;s d%_s anot her exarrp| e, for

am no ‘acid resi (Wthin FRI) is an
aspaft FxgumchheAtnan‘twasf tepents sPprafgtermined 4nel not signaled.

@ger S%?,:}g 1%11 er oil SGRIL gtg %lgcl I %ct%o%%cetgrg % ﬂé{lb%? agth Ml%'dgceoder

rane sequence
p@&bfﬁdgﬁﬁnmmﬁmgimmamomgnafedbyeheaﬂmdex resi due #27 of

t he IE%LZi can be "backmnutated” from aspartic acid
to gl CI n th "backnut at ed"” anti bodi es are al so

I Nt emglgehetal ﬂﬁ@hc&kbﬁ @ﬁﬁl&ﬁﬁﬂ sbgbﬂhf@effmleﬁmtlmpmveﬁhe efﬁ01ency of

ot her exanp no acid
SRRt cTiReY S ine e TR ey W Reers bt ok SRappple. e
}ir&hétﬂ)ﬂ rERCESSMNRAB Y Detderd acﬁ&eﬂt&foﬁfﬂcﬁﬁts&ﬁﬁlﬂﬁg’lﬁ@sdqﬁer& Wector
tyrosine. Tg return the fr msvvorktr]g r&@en@gsto ¢
YeHahle legatherding a&%?ﬁm@mﬁvskqogwg nj0x5 efERIERE, (TR Coniragt; tE BUpeSS ©
MPE@'T‘NS%S #@&n@rﬁl ERdraldisttib@ioNldf @ifstol'tﬁlaz can be

"backnut at ed” from phenyl al anine to tyrosing.. Such
" bac Kiounesea thedWpraysapEdn eadigatadency daspduedicrioger quantized

s‘%%ﬁ%@@&&t@x 14r£@tebt@¥1%rﬂﬂ s@x'igs vAS ef0RE W @ingeooaRlcRt prEdiEtion.

amno acid resid within FRI) 1s a
Ko e dyxpidah spwhiong a80st mbsfrm iiithe spng didieot@st 41y HERFH HEE VH

<€06§i%1eg rEéhl:t'?cﬁl R AUERG S el Soriln, %0@«@{/&%055‘%&5 St S bddBied very

rarre regli on sequences tO their ger I ne
aubmntrguy aForc@mmplo,rbl‘emmdpdzeé forr segiegule tppas bpreddyepimyeh as

'd reg tlo f[: %%Htﬁ htes‘?agtr%ll Q0% Eféﬁt@ oF(')lnsgmte gor%gtgé ?ger%llemt

es are a nte
@maeﬂﬁpa&s\eﬂih boeffidient IpI'BdEtlbn wms 3%svhile opdigingek anphimal Yibrate of

7 amno acid.resid n

DR el nt RSl bl 8ol €12 R8s Do et
sbn@%@%ﬁz&’all B réetpdestiva was amus@d.5%e. To return the

JH RN T RERTE A TR S——
8faclli&a)coling ghig, Nﬁisﬁﬁrd@ﬂ'ﬂlrecﬁaﬂr \bﬁ1 rehﬁ@&mﬁvﬁpledlsmﬁ (g 3 bits per

threoni ne to serine. Such at ed" a i bodi.es .ar.e ;
aentized predicien ackr Balvemermms opqEantiz ?ﬁef%ﬂ cogigcicnts
ﬁrﬁ%{‘&[&na@%@ "’Pﬁ@quaﬁﬁ’ied%ﬂe%ﬁal o@BﬂﬁB@n@@fedmﬁﬁEﬂ vestbliBntegers, so

(wth FR3) is an al anine whereas this residue in the
@@rﬁw@@ﬁb@mﬁeﬁ@ﬂwa&t%ye@@@hﬁ?% gosguentechaegthe predicted Value
$rl?ﬁa?<951t'1{éﬁer e fe%fdﬂ%lrl/afug‘?s zfnrlﬁtegé@’%rl%nﬁ &Gm%eﬁiélec@ﬁl%ﬁtlﬂ he
their m ine configuration, for exanple, resid
mrpcasts@u@uq@ BfntFRB)s asteptdle. \Wpragver, pEE: wbnm there is hlgher order
"backnut at ed"” from al anine to threonine. Such
"backmnut at ed” anti bodies are also intended to be
enconpassed by the invention, As another exanple, for
12B7, am no acid residue #1§Z(mnth|n FRI) is a
glutam c acid whereas this residue in the
corresponding VH 1-69 gernline sequence is an |ysine.
Toreturn the framework regi on sequences to their
gern1|ne conflguratlon for exanple reS|due #13 of

A NN - a4 L -
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Thi s approach is described further in PCT Publication
WO 94/2935 1 by Bodner et al. In yet another exanple,

woheo7Ra1gsegi on is nodified to increase the abi PCrysedos/027231

the antibody to nediate antibody dependent cel |l ular
cytotoxicity (ADCC) and/or to increase the affinity of

$ R 12864 {nRPEral Qerfientss thehGEPSIA6: cOdfelnfe i YpRALP BRtoREd by
nore ami no_acids at the fol | ow ng positions: 238, 239,

queptizapigmsuch gt highor ordes gredistoss aros@ needsd: 267, 268, 269,
270, Ig Z(?me g&@dm% Z&nargﬁoho“%ggh wg%uagﬁﬁtlogﬁgp s1Ze%ere &9&%’ and
293, 8, 301, 303 , 312,
wstlzeézpﬁctrelzo?ef@z:ms hs\zealargs Amplitygdc, highgy ordsy mred@@ss angfy

l%gl%r p%@@!oni’?&lcﬂ%ﬂ Qacto’% ?&m I‘gSZIﬁ m %[ZQCI’ 1§1§§)V6§1§%S 1rt?’§f%od1§§ 9
398, 414, 416, 419, 430, 434, 435, 437, 438 or 4309.
affirigncyp ghe aediti¢ient pessliation teghrigies ed toply dereTibel gfiove spper high
bR ey Moo RO Bor 15 AR B L ove
Déen Inteplveving od Reerdering of Spactral ﬁmfﬁmeldfs bi ndi ng have

b .

Beg{] 1gs o‘f«gdI &%g%‘sﬁ% grigﬂfé%égclﬁdeéRﬁén l%sgg Uﬁls{oréli%gglglé g?howed by

qmatlzaluom snd%l_&ppszw,mgze 8chi883pmBBdsian dFoB SSnapatierns ledwwmlio

ove hi R II.. Addi | the
e Ry Cdhnt R bER T ey Pt B e o e eney
FragRih) Vaiiods terglmqﬁ%eam&ﬂgﬁé\demwm Eaﬂamucszaﬁﬁddﬁagm
and 8293 3A/K . Iln aher enbo nt
Bgov 0008 STt Baticin 1 5t OOt fLeOgeE pich as one

ﬁm@m&h BiguRI2, a,gdrmsfoﬁﬁﬁdteﬂmvh{gmﬂ Yeo€dufing of qmlazeﬁl spé&ctral

ant i bod a COS tion S tion
ST cu iSOG R Gch 4GP e T, BT iy Gverses
ihB Entéth{iRg Gﬁ’re&ﬁénﬁ%@ﬂ eRizeSkiebira Abdrakiysis.at e

nodi fications can be acconplished by, for exanple,
al t erdng dFample ProblemsPomaingt g ycosyl ation within the

ant i hegyeRAME)) sﬁectrﬁ%em@ﬁis b€a sBRnRY orFRHee witHoRardSdsined
substitutions can be made that result in elimnation

@rnobhaeve ery hFnaecarielation peopglpmn Rethaiyitiorsruraed theidhe westsn
enksqlsaii@ﬁﬁbys&ﬁe HERR bR ARASY kiR NwRith Eﬁzsaae@tr;, ®
agl ycosylation nay Increase the affinity of the
@Wﬂmbb@ygfsmromr@pdlgén Such anapproach is described in
furt 4
6, 350, %e‘fa%%@*‘%é’hg?y’a?? hl"fﬁ)ﬁ% gﬁ%@%ﬁrgfﬁe@eﬁ@%&f@%es s
patteitiyofl yudmngﬂw thedpedtiabtoefimeesntsdord wbrfmthetoy péleowmdow are not
ﬁecgssgr‘?ly 1N t ' el ds l’ﬁm?s §urzs" fgl%/ &g&gféo@?fén%lgﬂdl%% (%p?lo 9¥enod1c in the
avin S Sand it
aime ldbma:iy, dndwher}@nbdlc sgaaiesctpdmtlsbmmffmgen@ atshiabog penimstiaitye $n

Such al.ter. 0 tterns ;have.been, .. .
o A g Tt Bt BB S PRy B oy signals
anti bnﬂllllﬁﬁra;cjesgtghrdlﬁﬁ kbl eriedicaadid bigadl Iuoﬁhﬁ tlﬁ&niobﬁmd charting
acco e ressi ng the.antibo
TR L3 SRS et o s D ie Ao pRa EPassorss dHapyees

ga%btkaﬁ cHiftiBlerdé frsmcb@t YERSIOnA TR PiRuldB6H tRaE Yreliusy, lp&&rhon—zero
scribed in the art and can_ be used as. host cells

sPiE codieiset reund eemy; el eastiictath e tBe spera! coefficients a

bil¥ Uk %sﬁphetv@%rz@gyor@ﬁm Ylke. Qﬁné%ﬂ c\'ﬁﬁﬁﬁg 7@4@&@ ed
gl ycosyl ation. For exanple, the ce I i hes

aasTioentsamidh fisAdm! ofperodinpatferesei t@qhaws%walsés yenieel coding or
ngf )

A e

weh zerbivalas ot sel-falsoweffisientsiaedupd 6@1@@!@ deestadet of’plrtém both

Ms704, Ms705, and Ms709 FUT8 7 cell lines were created

by the targeted disruption of the FUT8 gene in

CHO' DXA4 cells using two replacenent vectors (see U S.

Patent Publication No. 2004047 10704 by Yanane et a

and Yamane- Chnuki et al. (2004) Biotechnol Bioeng

87:614-22). As another exanple, EP 1,176,195 by Hana

et al. describes a cell line with a functionally

dlsrupted FUT8 gene, whi ch encodes a fucosyl

o Y o o, . o o o e I T o
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(iii1) increases interferon-g production in an MR
assay; (iv) increases IL-2 secretion in an MR assay;

woOwedo7atiiassl at es anti body responses; and/or (Vi PCT/US2006/027231

reverses the effect of T regulatory cells on T cel
effector cells and /or dendritic cells. The functiona
RARRLT da8ss 208 vEde vatidtde RegthBbdig ATIEStyBEbf ek pREaSEREmmon
usi ng standard assays avallable in the art and/or
fqepEioissignalsr kWEYelsuch as those set forth in the

Exangh eSngryJseverhl 2961634 RAE bEsh deliribedl, Rehi@Saaps hddrbdled by
certain enbadi ments of the methods of engi_neering,
etficisgtifcenicnng tepmiquey ek tpelp, Stplicatiiieingt regifering techiques and
ﬂoalts nOQUREHe & F@Q@m 2% 19 5dc§€sk any e,r\aﬁloyﬂﬁkeolﬁemeﬂnk HlveRa! t

an anti - LI antib codi ng sequence and the
r es ull-i ng Exauiple whamturePDrLReoa ri eetyal Goeffigients.

or opad £ BdRAl BFol rhoA lcrls W au i DEd GR0RY

treffeidtsdefae sgraph enbodingt 4nd agotresppesingdesagsr gerferarF reordering on

Gudh lge‘a%g%c&& SRR By @38{35% IR CELAE BarTREAG B8ypes of
sCreeni ng -ant mut at | ns usi

smtent ach ampamtimg@nels MSth t@qesl bhlmnnmnbs, gatreqydﬁrargseiubbsy

or, conbi,nat i on el
fﬁﬂ‘bf}%ﬁ‘&%wgﬁ %65 Eﬁ? 578 By° E”m Fo‘vs%?h aﬁ¥ﬁ"1%¥1e¥8f Ppsguent
¢miopp eksodihg UBuiag dmmhug, altie mmﬂbnlfgqfcﬂbmmnrrapmdn&sdmg))
optim ze physi ochen ¢ erties of antibodies.
?@&e@aﬁes,&% e JeB1IETRE lgghef:%&%%ff ng Antibodi es of the
Di sc Imigué €6 Aﬂ&tgmﬁ réfl@aﬁlﬁﬁi&h @Erde]h@g @c%tﬁitiiﬁdl mcm lchbefficisnts. For
to n cleic acid nole es. t encade _t e

o B ORHER 154 MORHed R ioB 108 (s Eaen A9 e She Ty pith
éﬁﬁ’g@ls 8ddeghd feordePspctfe? bbeflidisms. €0r, B ehébdar @aﬁﬁddﬁiédyverswn of the
purified or substantlally pure form A nucleic acid is

ericgqr by indiigurs @ity s dgniiigss e renRTpspsing RoforgRutropy coding.

pur i fyae raiacelts PipuRt 1ehe SAIJIH rBdei e FRANERE etfal Bd@Sients
cont am nant s, ot her cel lul ar nucl eic acids or

geBydronsa qlwtlgttra%h@q%nﬁ@éwmcgg]e@efﬁcwgfsm pgeessed by the
h}ﬁ%ﬁé/‘ﬁ{eﬁ%lﬁé ﬁ@&d@ngO)%ﬁ}ch BaR e DreofRisWBRe or all of the

romat ogr aphy, agarose ‘gel electrophoresis and ot hers
spebtial korflagientn (1A, signalinSersrderng infarmabon indhe bifstreang (L695).

1987
(Pu bl i §uﬁ§%{{; ﬂgé;%l @é#ﬁ y§ eI%{r?lecJP gfg%/% gllgoﬁev)&%& . B\dﬁ?c el E:hat
amitd egflotiduato impent ertropy eotilgesffifiency e Bafop e ehysodiRiAhe
%l%a&;lgg ged:trafmo%f c?e‘iltsca?en%l erlre]avlecrllt rrr%nrldgreﬁ g%?d%? Sg w@n@dlclty in

n UC el C acl
i lceaftitients. NElﬁleeampla,Ghdjﬁoﬂénmgkflustewhgh-waiue,cpaak tefficients

obt ai ne r.d mol.ecul ar Dbi ology. 1. hni,ques.
g e gh arBg Sy SCCE By SAYBPHosae: (e Ty for
thy &y doeﬂ‘im&tspzﬁﬁlnm Rordbiigolidiansparioeffioleas (€21 zeyo—ngue

hu IobuI| enes as desc

b She G B segeeian s Y e h e vshe
&ﬂﬁ@leﬁdiftdf*@.@l%)éqmﬂﬁnbé&/et mlﬂgwblrmgéarwefﬁa;embe obt ai ned by
standard PCR anplification or cDNA cloning technlgug%mmns

For arinkssaresrensekiostisieonisothe speoferitipdeivenhe saregd
le}?% Ak ¥eg§1fen9’chat AW e PBAGR: SHis Rl A% alBRNB bH#GS, the encoder

ei ¢ aci d encoding the antibody can be recovered
Prowsastaeess thp ceatiicientemdhe payiofds inlaanwtipessaeaynBsbeclctng the first
LA RRLS A0S, 800 i i A
%Bibe,ctlﬂcllﬁﬁl,OdSL #B7 selagtidhg IISGUer pasfiiidntria theanspetiBginsEodspil so on.

guen codi n
TEAROEE B R Rk ne il B YGRS Oy S Tk ol B0 Sppose
shown in SEQ I D NOs: 81, 82, 83, 84, 85, 86, 87, 88, 89
and 90, respectively. DNA seﬁhences encodi ng the VL
sequences of 3G10, 12A4, 10A5, 5F8, 10H10, 1B12, 7H
11E6, 12B7, and 13&4, are shown in SEQ ID NGs: 91, 92,
93, 94, 95, 96, 97, 98, 99 and 100, respectively. Once
DNA fragnents encodlng VH and VL segnents are
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764:536-546). The preparati on and use of HuMab m ce,
and the genom c nodifications carried by such mce, is

wouodharesdescri bed in Taylor, L. et al. (1992) ptmaiseioe/027231

Aci ds Research 20:6287-6295; Chen, J. etal. (1993)

I nternational |nmunology 5: 647-656; Tuaillon et al.
Q&QQ%ePb%ectf‘J@&defﬁcﬁ&Mml&@ds foudpéyidHa:A3 B2 0 SvdPH; an@ﬁ&'t each
1él993) Nat ure Cenetics,_ 4:117- 123 Chen .

?ﬂo 81§35 Toriymesciyal coeffigints gBpforerinterlpaving. e seffes w( 1994)
J. | W@Q'Az #52281%,2820; day] ef nip, & Bl (1994)
I nt er nati onal | mmunol ogy 6: -591; cf Fishwi | d, D.

e“"(‘aﬂ%’éﬁlgﬁ@tiﬂﬂésﬁ ot echnol ogy 14 845-851, the
cont ens B8,k EhlAloﬁ Wi Bh A9 bﬁqj;b% spegiHical ly

i ncor orated erence In thelir entiret See

f ur t hietus, the wor tleSMbléS coeffigignts 80% -8, & lrggglen coefficients 1,
5 @ %g’d ﬂ@i gnd % &8 ?If 41% éachg %&19 oglg gle fgg%zgf gtohag g g%gnfg&ﬁ value,

aﬂm llﬂa@ea\’mg SHIYF'?hQ ﬁlfst fompcoeffickns, iste S@I@S%Ymgmé@anavalues and

R T Y T T

abding efficionthyeqogpaaseksilze firstafoet decfficients) and aitri-bmelNoding\Efficiently
i{d}%ﬁ% o4i0 Korman et al. In another enbodinent, human
Ies of the invention can be raised using a
nous eRé¢tivaingda Figuesl &) adfnmmpilonalmmgbmgﬂl 680) sthe) ergtrvpe Snader

e TR T S TR ML -

diaanmo;tymnmlnfmmm theSm@tlneam (0695)r eferred to herein

" " are describ et.ai

Bubl B G Ve b PRSI BE Peeicha oo g paned smestel
adefuietad. i Rog ekdndflg glafueeoc&n isrEtho Byt v@ Ffonof ieReb bdeg sHUMABIA
Lsmmrsll) | obulin ge fa vai | abl |n the art and can

1guis 5 glt siages aggqq oprsoidering, O, the decodgy is p pdified version of
(R \iesHdb Odhowi @f FR¥RMD veth réddeding Esfﬂﬁ@bbéﬁﬁo@e%ﬁﬁ@ﬂfé‘ﬂ efitropy
syst emreferred to as the Xenonmouse (‘AbgeniXx, Inc.)
géeqdige used; such mce are described in, for exanple,
U.S. W@th%ﬁaremsto Foue3Hs, 8R8ntr&yQiéeodbBl 796 dtddte Rfornfition for
150, 584 and 162,963 to Kuchérl apati et al Moreover,
Hiearniiged sp@ctrql seefBriensnbemihecbimcarn(l789)s Using resrgeringsi ng
DR TRRRROL AP R Bt Al el Ml 1
Priicanityl rsprdemspme paatpdidhe dicededspecing aegffisisnts, profiuningruantized

a .

PRSIt L0 DS ATREATR 0 B HE kg B B
wc;hesrrcmréerarg@enfemmdnbé@ enepd¥ioni zuka et al (2000) Proc.

C US 97 722-727. Fu e, co .
car 1y e sVl e it O LR fp £ RO i
pafoeméxe €lin sdms catsleh adwe\n:rtshe'h ﬁmple teSudevingdiBtto adcouf{tZOA2)ding

Nat ur e ,Bi.o noI 0 889- 894 and .can_be .use o .
P AP TP ET SR IAEBSY FRC0F PR B REIBHH SPif priods
W@@l@fgﬁhg anidak Oﬁhfﬁéizﬁi atttlﬁkﬁstdrﬁ\bﬁﬁ%ﬂddgl Aad“itl@ﬂaii geolRring
ar. e usi e | nmet.hods or screeni n .
Infsat ne@ewg?ﬂﬁfﬂ Eﬁ?‘ﬁnaaﬂ@s oglier? saﬁa}g gumerical
@ta&@leayupgséetm@mé&mas 15 sg dtﬂafgcdéﬂﬁ%ts%lﬁﬂ h&ﬁﬂb§§g toalc pattern
ee T 0r a

established in the art. exanpl e: ent

fs somesofhescaeffipients. Jighs patios Pakiery has avaverggPeripd lengtieet 10t

é'defﬁo’lenksL §art§3 @cttﬁen@thlﬁ'géfﬁcénﬂgnzi e%@@at@l@l O@“dﬁﬁgﬁf ZﬂaZt tIﬁ terms of
Dower ef al; U .S~ Patent Nos. b5, 108 and 6, 172,

meltiplecaf the pesjoddengih, as aﬁwgmeglmaﬂﬂfattlterﬁrstmdergd mdmtbe thlrd

g r@égc ggﬁ_}nen@ %Aflbf) gﬁ}‘ﬁ gggé%gf ] me; %a@%%gﬁ%&ﬁaws the tenth period

anti bodi es of the invention can al so be prepared using
SCID nice into which human ifhune cells have been
reconstituted such that a human anti body response can
be generated upon imunization. Such mice are
described in, for exanple, U S. Patent Nos. 5,476,996
and 5 698 767 to VVIson et aI Innunlzatlon of Hunan lg
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ant i body genes of any anti body isotype by inserting
theminto expression vectors already encodi ng heavy

wohei7viosast ant and | i ght chain constant regi oreTaR200h827231

desired isotype such that the VH segnent is
operatively linked to the CH segnent(s) within the
(ceefficienta AEH99) hvisffsea gorehd third paﬁmlriau @ﬁdwatilng A lsaetirigq)oﬁitlen for

i pBFRE ol oS it A s BB B o enteperion i
emoffdaes far sthgmetiofenhhlde bé higﬁaléda@sj dpbfo@hﬁﬁ Bahd getrioantoqfe

cha fro ost_.cel | e anti
e ey s B e Dk B RGN 2 U BUBRSIHA fohe
ﬁd@ﬂa khepRRBibECS thiSall cloéﬂf Sfdnis EeﬁC ﬂeﬁﬂ@thﬁ@shbtﬂlﬁ b@'IEbIE’[%dJ acent even
tern1H§s of the antibody chain gene. The signal
e tOHE SN be an i munogl obul i n si gnal peptide or a

het errol 8dptite Secftint RSRIHAE tKd enBoder hafib@NR rePRBLAS Com sub-
from a nani mmunogl obul in proteln) In addition to the

3109 9ouy TemaicnoyEReOther fresiy. 106 RETFA thesaprdes snlisna sub-frame

WRCh@ile @égn{elﬂ% AnB¥ERbU e GAL NG ihSEHARh F5dorns & El%fhcﬁﬁhe
that control- the expression of the antibody c

wemenis,isignalingssgmenistion inflgemation as welbep thereordgrisg infiermetion.
AReER R0kl 1o aBEATRY S 8 BEREER RO g
si gndlos yomehiapute, enelfiolent terd¢nngnivey iqy ummvmerformmbamldn from

8£ab§1g§co%ﬁgc|b§1?ge\6¥d‘éﬁﬁé 9?«%%1%11’(—\5“%&1118%%%1?@5%1 bed gé’i

dacpdes sud deaodee c#n@‘aabgqnoeﬁbtehmdsrdemngﬂbzgm@ltmsggeqﬂﬁlse (for
ress 19 0 l[t, will be
QERPRTMp EiehSoe PR B e 5 o PR 1V 5t ' ¢ o

desi gH htmf cobffmleﬁb(lﬁmdslsmgm usedforanyltiichadnaiudip, tHeeoefficient

sel.ecti on of e depend on s
BEEHe e® PO HaBrel RSt ARt et o Gvnstieant HEM the

mﬁlalftﬂhﬁlgfehﬁﬁmsfohgelu?ﬁg/ &lcod@ihg. eE@ﬂi@Sc&b&ﬁng? fcheﬂfo@ﬁfﬁ%eﬁt reordering
esired, et re ul at or y sequences for

ﬂ%ﬂﬂ%&wﬁ it e chemne I@@%ﬁ %&% ol ysip ciFoTS PR fogmation

thixas mgﬂalléﬂ%r Sgand %%h&%ﬁeﬁr@&ﬁieﬁo@ KRy QAnhRd per

manmal i an cell's, such as _pronpters and/or enhancers

%ﬁ%lFlPWeEFTF‘fboﬁﬁ“E‘iﬁtobﬁeég’ﬁp%foF & garfiewgy codes) ghapnel.\ Whar copfificient

fesMé N is BLATOMhIIHTharkrBl Sidio, EddrcRABAPMI MBI redrdd
pronoter (AdJM.P) and g;%yona Al'ternatively, nonvira

endeftiinfareejonseay e sicealedhpsy cpdedishamel, gershb-frgmeleéa coded channel,
&Qltggﬁﬁetdtﬁkr@ervgnoter or b-globin pronoter. Still
further, regulatory elenents conposed of sequences
f r omlnitafieeases, cesflirion scordation pravidehencsiiag priosrgitiefty for spectral
4
SUERE, DGO Bsp ROl SR LI I VRS LY
Jupnmkedinally beidisabled fpepdetrblakioents vt hlgher dtequent B8P, hthe

Hfne BlPhef s R Ororb D Bl Sl SR o
feeqpereysulemngapﬂle beefﬁélemtheordemg Rhn B selBivelysiapled in those
fddltlo ugﬁ e@ such as sequences that regulate
GHFI¥ &Y @ﬂgﬁf BRI host cell's (e.g., origins
of rapk b@e’ﬂim&ﬂbmﬂﬂﬁoﬁ gésefibedith SecliBl KEEandRNESH in EBGunction with
se*ectabl gene_facilitates selection of  host

efficent ‘ﬁ?f ST EW thegoe é’&anreﬁ‘ﬁ‘éOI’&élQﬁo"r fHeipyderrderinggagmore

Rnfhonlthssd seB@Jatel}I\@(ﬁ dli‘f’ergkﬁ %atg 65 iRitts. 6@ Re@Mdy are used
5,179,017, all Axel et al or exanpl e, typically

togrthes dthegoeffisieat nxéﬁlree@n Hnws te rﬁoeciegmg during eaaeding, gnd the
drugs, such as (418, hygronycin or nethotrexate, on a
host cell into which the vector has been introduced.
Preferred sel ect abl e marker gfnes i ncl ude the

di hydr of ol at e reduct ase (DH ) gene (for use in dhfr-
host cells with nethotrexate sel ection/anplification)
and the neo gene (for (418 sel ection). For expression
of the light and heavy chains, the expression
vector(s) encodlng t he heavy and Ilght chalns |s

o s o . R 1. . . M T o
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of one or nore glycosylation sites in the variable
region may result in increased i munogenicity of the

wanvi7matsszor an alteration of the pK of the anPtCibasy006/027231

due to altered antigen binding (Marshall et al ( 1972)
Annu Rev Bi ochem 41:673-702; Gala FA and Mrrison SL

dod B fbht LbrIMROlo 1w the 4TAiclén dﬁ/l\ﬁig| deé‘dﬂn@; atl cobffRBB) prddiction is

Exp Med 168: 1099- 109; abi ol ogy
usod gt lepstsonp{f-gi ﬁeaé‘tw%ﬁgclf %g)ct-;h fﬁ?%d Sagticies .
M nur@ et pghm (@ﬁ&ﬂﬂlq%sl fot R@M‘l‘l@i‘m§é‘0@@i@feﬁ@ﬁjurmg Encoding.

G ycosyl ation has been known to occur at not
cont g égaaﬁhoNs xtoghriquecd BN & reapdgring HP@’t’rZ%‘b‘FH?ﬁtfal coefficients

&{] ggﬁé@d I Sy ePRbLES T &l 153)951@6 Fay Qe mPSH@AM acts of
whi ¢h cl eaVves the antibody to pro uce a Fab, and then
the mchmq@r(l % Bgmxamplsnarxﬁslr:w@r aeh as g pne thewnr 5@&%@
foi’rﬁgt%% (?ec 96’9@ ArnmGvalyf, hndtRs @nd RETRLfoftfs the technique
ternat ive arla e reglon gl ycosyl ation may be
¢l&8ded using Dionex |ightchromatography (Dionex-LC),

whi ¢ hroCJt S Ve n§<§(ﬁ9g&ﬁ ngﬁ%zl glb?f@oﬁieg 1nf 91:1 n for a s%gment For

monosacchar i des. an zes’the In saccharid
eantpinthe ehevdsosompiutes (81 O)ethe rdordefing mﬁeﬁlemre@ showh éngern 18b.

888'P%thve§_ tpg 8§€‘1th bc%d ult.e%‘él{held %ng)??r (2&1% &%plteg}dgn%?ﬁmﬁoqplhﬁon

sel ecWitn gefamhdelio ngafe 1i8hathe elmcodmtldcmuﬁesa(l Bl 2) Iaeegment Wlthm which

Ia i,on n the. variabl ion
Rt S FetB e R el it ooy P i me posget
ﬁeﬂﬁtﬂ@ﬁﬁh&t&ﬁhmp&m& pagbin, [0 Glivstrats, ih Iﬁ%um 15b, dﬂﬂy the first 800 or so
preferred enbodi the anti bodi es of the present
%@%%?ﬁ%mW86pﬂ%%l%%ﬁT%Hn asparagi ne isonerismsites. A

deam HatdnetePEan xOla8PRitel foriads ot tief b@fiént MdY 106deingd rFor
N-G or D G sequences, resp eCtlvelﬁk The deam

a
PRy Hithe irsteiiedr £7¢ igrods dappteesemledieeothsr pg ‘5"6 st S or

FPRFBA! drk Excded AW BErdRITBASBSes. N\ s6indRadet, tiye ikt ARt of 2
ant’i body by creating a kinked structure off_ a_ side

edgient ieelrdss kspdingrzpion asnansReredic eopfiiciee %Wh’éh%\?qﬁfodeﬂ’i%cks

fik ¢k E%&B bk ?&ﬁ@e?@f ihidfe 26rh&htC 8iilAy BASILES alsd itAeksaRe last
I so- quant assay, which usés a reverse-phase HPLC to

paiod 16 be reolgeed jatheisegrernl-d.  Each antibody will have a

uni g
ant i glg tggce%&%?{lgr#&] Hﬁésrttml&)zlﬂ‘)e e p angeﬁé;)]}f?éiﬁg{f%&\éléens ent For
Bxamplel ke epcodemouam thay@mbanof Ib‘«d@fn theegragnt ynd dividgs the Segment

=D

bR sl ipRleh AR, 2, o Iadadieabls lexhllbudlohgfds

éenfdidamd:leﬁsd leagthi a(ve the eptodehsearches oandiéa,tdpertoldﬂ@gﬂgmgmg a binary

hou h the. effects er.a n S

]QEIE}F tap%rﬂaqlﬁgst opgmedg%an eglaustlv?]se%rcﬂlo¥ g%t ata dwt]e? E}Seeacé) Or, the
BfYoi® evilamgelen@lts tfavies of @&’e-vafmfsksindllnguamzbfﬁmmtamﬂ tltey:ncoder
under in_vivo,canditj.o The oel trlc
piss sne olprTgechaspiq dgh f@é’sv%‘ﬁ‘?wﬁ 8%%8??%8’q ity §e“°%
P hRak bERhASI @ iftehed valdésg ol thélﬁéhoﬂ&éhgtl{ dahlake bk asefi-integer
focusing for .increased, accuracy 1§ hﬁ h $ (P L
Rlaet Algyriag sd-gtega: PresaHom oap IRIo th etiiciepgy g the Teorderihg
%\?l‘ﬁ@ﬁﬁ@ v%{%t*ahl%y mgﬁov‘ﬁgggm& ntrdphiabdiRs gaall; ( 1998) J

omat ogr 2 In_sone instances, it
pr ef eFheahcedst plsg ieafifies it §16) pihenrpordgringtiRiaymations Whicf can include

%ﬁrﬂ)t n&' an\ﬁ @e‘fﬁl $gk. & éx§mbl@ ihRR AL Bkt RNEA allows
e achreved el ther by selecting antibodies
mn-mte.geppenod lanigthsrtbe ensbder gpngputerthdsyeardaringiinfgriedian gfpllows.
surface residues using standard techni ques well known
in the art. Each antibody will have a nelting
tenperature that is indicative of thermal stability
(Kri shnamurthy R and Nhnning@b (2002) Curr Pharm
Bi ot echnol 3:361-71). A higher thermal stability
i ndi cates greater overall antibody stability in vivo.
The nelting point of an anti body may be neasure using
technlques such as dlfferentlal scanni ng calorlnetry

VA Y. o . g~ NN A NN SN N o
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Techni ques for conjugating such therapeutic noiety to
anti bodies are well known, see, e.g., Arnon et ah,
wONwTaaiesaal Anti bodi es For | mmunot ar geti ng O pPOTag200b1027231

Cancer Therapy,"” in Mnoclonal Antibodi es And Cancer
Therapy, Reisfeld et al. (eds.), pp. 243- 56 (Alan R
Li S Thé Btial 388} podigd StpgeAsa £k rcﬁllnd(z * patiodd LAY, ah@the initial
Drug Delivery," |n Controlled Dru %@%lvery (2nd_Ed.),
REBE ReBiEPTR! PETIOq g @e)mmblﬁtaﬂmsw@@% & 87Xt pRiee rThe ppoder
1&8&7a)pen§&196s%n 1A DRk R EhIRE BosHionSHhObOdmABERGS of

In Cancer’ Therapy: A Review " in Mpnoclonal Antibodies
pegads fay EAckEBEEIPORSd Thisiah aHewsihp proodsrite siEplmadiish e gogtions
(ﬁlthe Ifeﬁg@s ih theltRble hioh é@ﬁlaﬁ ﬁﬁ‘}nent POB@bysi s, Results,

Fut ure Prospective he Therapeutic Use O
Radl & e, thﬁﬁnqyéerwan momﬂ@ é?artmaépa]agm and{qy ending position of
i

d}(ﬁ E h%? %he % %%g%fﬁgﬁeg@?x gq%ﬁtla%sgfg% S%%(S ﬁtggn é%x]/ecentropy
d@dwgs Fq%@l}lpleaﬁ theTerae proerat largs, s1gm§@nm09£fmem Téght h@f@re the

1%(1af)stté%ﬁlllg rl}ge{ﬁ%ﬁ %E Ble %&Tg t&’é@l}éf@%%ﬁftl@és ; é’%ﬁlg’é Clgl%g feﬁ‘t a couple

df_moefﬁabxhte BO &mphcs[e largdy elgprfleslﬁmbefﬁﬂm@ﬂ shownurf aéahq,heggmmg of the
BeR ol SLPe G ot el R by B loorsses sgme
aMrlnb@EQmmf totdatzsnnmu edjustowent abrousts forglenstdtinglamidpr podihg pesitions
ergf ﬂ%@e derivatized or linked to another

FRlistol 6%3 ®dule, e.g., another peptide or protein

{e. 0.The aﬁﬁbﬁaﬁﬂsoajhbbdGQEJyreﬁﬂl valga Il?ﬂarcﬁlbhdaa%ecteﬂidﬂd‘n)‘.s dt the
generate a hispec mol ecul e. t ha t a
RRBRReT et DRk GO UPY RSO P lnpehiie g imorihdhe pesk
AMd SRR aQeribdB nbfsttink efeciB\Codificib@c Thére nda@l‘ble\t\ﬁb bzthtke

or linked to nore than one ot her, function cul
qostiisienisrathdangg Velpesyd ierstagt ofdreaetipd don SFapp m@o ff@lents

4B ?fél&ll"&eﬁ?cfeﬁf%r PRdro1DEJRBE NG tsSHrd BiferlBnda Ok a bREPEYay, effectively
ecul es; such multispecific nolecules are also
bmgetrm@é 2§ & Stoup écné@méfa%e én pfherirads, mrerall gopljsisatsiargadjacent
b@ﬁéflr&rdc?ﬁfg YSEHe P&1oRS bf thd ehlef@tiSe @rel%lﬁpa@&%‘ ihiliGates the

ecul e |nvent|on an anti body of he

mstenef merol aﬂefﬁelelﬂtﬁj freg-i bAad)Ifyr the pacieds {oéaegeordﬁyd Or, instead of
t
SRy EA Bt L fhen DB Sh e TR0 pRATERY BB o b egrdensd
mol ecAltcesfivelpahe asmémcmswespma ntheboenhanismite isoehify (1816) the other
e %wnggptlde or binding mnetic, such that a
1% ol ecul e resul ts. Accordlngly, t he present
i nverRehoning heFigued 8hithpacoddr signad €830)dke rordpringsinfogmation for

gg%tmog]s ﬁ]&% tﬁé%rgagllé n%gqlr:’] gziir{@e i&er engocée}é sign 4 o lgfr’o (glet{lea‘r%grd@ring
Rifdrin@fiXa:. as shoven m&ﬁguré: U lfor@éﬂ?dlﬁingﬁffbmﬁiloﬁ b@nli)u’ue.dea’stsh@m in

the second tar epitope.is a ec

TS chferbBRa e sredbrismal ek 2Rt eedyne
mmgﬁ@ﬁ@qe the invention |ncludes blspeC|f|c ol ecul es
capabl e of binding both to Fc or FcaR exp .n
ef f ecVBh refpncs to Elgﬁm 18adho SlgPF&E E@B??aa&é%‘? %E bit for
RetduRY. AP @kh%lqﬁ@ theC@bbder écﬁhﬁﬁés)the Biebst @hén%gﬁheﬁﬁlebﬁenng is

expressing PD-LI. These bispecifjc nDIecuIes tar
wd bq the i pest gvhﬁlgn%@eﬂiclqném@fqe@% rsede| fhe gpgpder ﬁelfgté Fhepeode

{hﬁggﬁW@Js'b@R&'p@#f&%a%é %ﬁ& Bk efRlibr R éfﬁ%tlé ﬁ?per%bﬁﬁ‘erﬁ? indicate

ocyt osl s expressi ng , antib
Wbpb ot sclobip. n@lﬂspraat@alyctyp ems@@ignyh onpifdpforpatiopkiing some

| ea AN oan
b 07 i PR Aok io YRS O] Ao et T
nDIecuIe is multispecific, the nolecule can further
include a third binding spec?%icity, in addition to an
anti-Fc binding specificity and an anti-PD- LI binding
specificity. In one enbodinent, the third binding
specificity is an anti-enhancenent factor (EF)
portlon ~e.g., a nDIecuIe whi ch blnds to a surface

. R 1 e .
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both avail able from Pi erce Chem cal Co. (Rockford,
IL). When the binding specificities are anti bodi es,

wohey/caaas3be conj ugated via sul fhydryl bondi ngraf/ushee/027231

C-term nus hinge regions of the two heavy chains. In a
particularly preferred enbodi nent, the hinge region is
nodi fWheh ieerdedmptisiised gthe Oyt uandbenut of desisloh1ei4)ythe encoder

SFRLTRER) o1 St Vbt eenel B2 R, poros

letigth cianhei reprédegted all'ilﬂi au ﬁﬁég&f p;ﬁﬂdtdetxth’rc&&&Eﬁara bethasmerd irtte
the sa host Thi met ho articul arl .
Bt Sosest Retiof g P niberioB et p aor Biigersasion k) i
digitaled aEalﬁxedzlaﬁlgtP.( c&{equD(Z ] eithllogi@atglesy peAsY fdagPBits. For
rotﬁ $~ bls%ﬁg ﬁﬁie of the_jnvention can_be
oife lazerst vy eé‘ |1% Pleprgepaioasthdl dereledith
18512399y basd AdralictAl Pt habE kighAladvith @ fhréb-8it PIOC € AGBRhiNely,
|speC|f|c nol ecul e, conpri sing two binding

e PEINilenefit is siepplepwith F‘i‘%he‘l‘rﬁ"reél@@ls@s may conprise at

| e astThe %@coﬁbﬂ'ﬂéo%t@ E'(ﬂB’ngth@ Gt Beriod\et WRiEs cée@ﬁmen’cs will be
preparing bispecitic nolecules are described fo

edpst-eln gifes, this pughdnindicaten e srtingposition fopihs feql’é‘trélﬁt The
mﬂg@ t 1

ust eﬁ?erﬁﬁlj ?@Tbé'gbrdqgﬁ)be le%sen?&l dﬁ %ﬂlt%!g mﬁdenéd %@%ﬂt ?ﬁ% S %t ?ordered
pegiod iy sgnalpdi forgxanplebwith 8 FesbivBeC, itywdichpaseght fitdtirebrlered

PR Sdd Ron (RS pa STe Pl nRten?,

hmrmiwblefstht dirst treideredpedod iscighadedywith andwier eckaidi.r med

( ELI ’GS&)% also r?%énlé Ssai/h%% gsenngx g%gﬁ%gé'céen >AY1 be

toordersd.aVhe lestgeo,'rdegdfd:pﬁrlbd cahbebpre@nded iunitd@s the tpariddl Bhgth. The
assa ch of ssa gen | y. detects the
B9 b o f sl AR PR Bor et “of “parti cul ar
logh(es-astimbyurstep | of Werigdsa bita ble@dcdden@eints the m@ximdiinumber of
ant i fic f r t he | ex of inter For
SRRy eaBtBererGne ot o BRpRmrend s RegofErEd: od
Atsdrmwetygthe 1aane@ﬂaydrpeﬁddnt<ﬁglnamtwltmﬁwh@f médliahlbﬁdy
fragnent which reco i zes and, specifically binds

the diEFHO4GsignalR pesition adjupimspisa Fonths periodp for which

QefTRlcaXeA1 ‘B@ﬂeoﬂﬁréae{h@ ChReUSdnil iAMndton Idi@LihEb Hsets relatlve to
of ot her i mmunoassays. For exanple, the antibody can

they iiitish startins pyd/erepding gostensu §ePxpmpl, QT&@ﬁbl‘ﬁ‘Fﬁthé@slaylgnaled
ﬂeﬂaé)od( R%he PstRARIRLEss s?éﬁbl@& L8 RmtRr of SEFRENR! &9c1Pin

di oi nmunoassays, Seventh Tral ni ng Course on
Mtn@ﬂnt vawrdcande algnatecteh;m It‘idé'glth meEde@mgehbltSSd&usng/the offset

5 b RO A o
sugelpf Rk an® cMﬁmchms usleernmpdtively ghe giguﬁttacnt onlugis signaled w1th another
rﬁ)?ichgﬁlém g Ué . s?%a?t&%%@sltm%{ts Q}’au@éj {00 rrqu L2395 J%théhti Vall.{eﬁ énot in

ona 1 h anot her aspec
gbsadste tetrmi ) vesignabng @recdjudmsenafoe aalﬂrpﬁmdt;) on, e.g., a

B o SRS A A g a8 oPhome e

cﬂﬁbdfﬁﬁentbisl’s?gnﬁll@d P4 FLO Mm)logﬁhﬁg@o _p;er@ﬁ +E5‘B‘wm Eﬂimpllel, the

I nvent | or at ed oget her t a phar eutil ca

largest Bte&ﬁﬂsngslatsgugéqr prespll AT % d 98 P1 poshihe ﬁﬁyolr?fﬁwa gigpaied with
164,40 =N PaehRivef, tl(e%r&oll vhINES & sipiid wht dRERPIbchanism.

ant i bodi es, or inmunoconjugates or bispecific

nol e@@w@gn@fo Rigiwe il $py Bistenensder cﬂréqnn@;@aﬁ@p wlgpther or not coefficient
PRBLARG Sl C Finof AERASAdet Qﬂlpgien&% érfEXfe@‘(i $30) e 'duantized

conprise a combi nation of antib

I mmunoconj ugat es or bi specifjcs) that blnd to

di fferent epitopes on the té?get antigen or that have
conpl enentary activities. Pharmaceutical conpositions
of the invention also can be adm nistered in

conbi nation therapy, i.e., conbined with other agents.
For exanple, the conblnatlon therapy can |nclude an.

- o a1 e
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solutions, the preferred nethods of preparation are
vacuum dryi ng and freeze-drying (lyophilization) that
woizedth1ssspowder of the active ingredient plus ®0¥/US2006/027231
addi tional desired ingredient froma previously
sterile-filtered solution thereof. The anmount of
sp@tml\/@efmwmdjf ﬂ{a:tseg\/ﬁd':xﬁ hsm:@vecbm vatubly 1agsth vedidy, aunclavdl céding,

CBEYEH g Bt P e: ST Rarh o P s PaLFeHpee ated, the

eReddet febldess (1A% atqéasagwﬁerufmeroaéﬂﬁeiants bhihe 36mMERNE aridf entropy
actjve ingredient which_ ca econb@?ed Wth a carrier

efedet {18PO)the gnelirirads as (slsq eévg derrdgyed ysevefor pariable length
BERNE rhleRRdinBadr BHR Bikk: &ﬁro%m,dﬁgmﬁ o, mleﬁtbder

produces a therapeutic ef General ly, out of ane

ntipinsdhe wardegeggl: 87 Drap Soligtvsfat regidering afgationsemmpisd ps shown

RFhreP®b 268 RbndiH ARAWIL HiMHELY 14, ne percent of active

I ngredient, preferably fromabout 0.1 per cent to

ab oufn sugIpAEY, tb@mcodm@fqu@% weticimisynd e tsureefficisats to a new
1651901.@1‘3966} dl%%ﬂ % 9 Eod@Pgd ?{ﬁ th«ﬂgf)ﬁgﬁ roéégs does not

|nat|on Rar maceut | cal y accepta
waﬁxtraefpsoutoes@g éuﬁf@gghem eac@leabl]owsetsedahl@(qgmxbpdj@bqvmethat
ig@é&gﬁg@eﬁﬁﬁ%ﬁgg{o§§ Qﬁ?d]&%nélﬁ% EOﬁmo%g%Fﬁ rﬁﬁsefgr IW(f‘nch coefficients
vaﬁme mécsdeegde djenseliprtbd endpder d@ds fondls ﬁmwsublepenod to the last such
r%rnstered over tinme or the dose may be
proportlonally reduced or increased as indicated by
t he &gt zgmmlde&e eficotidyefinkl the dipe ubefﬁcmntmu’a;telt process¢d ingeordering.

I‘g@mﬁ% %fﬁi;le%cd 1%%3) %e&f,?l%t tfh.? rglimméld%toe en %q%ﬁ%lient and the one
@ﬁmrmfoﬂbwaiglpmolaa&fﬁmxﬁ@h rmeﬁxy)rxginadaﬂag e)th@w%g:ﬁe ertiotler just
forn1gs used ereln refers oggh aII% crete

QRufshe first eqgfiiedent APty Rrowsedy G e SRR ARy Tog5Sp

dot BidfeBd iin B8 §BriddsthaGias bébnPSocasspd. e’ﬂlﬁidﬁbéﬂeﬂ eshtigbeaRiith tHe first
of active conpound cal culated to produce the desired
Wﬁ%ﬁﬁﬁ%h%ﬁgﬁgpf%@?ePﬁ“B§EGC|atlon with the required

phar nRegubihe ?éndaaﬂléie%'ie nohfiRrcePRed EdeE@idn@) the@hcddBBsimpty
dosagé unit forms of the invention are di ct at ed by and
rapvee ot fotheapé A&t on (a) the uni que characteristics

of t DEePfHe e acLHRAUNA p@H&istuli] @nep@e'%a{tioﬁ Wodd filst 8N AR Y dnoder
effect to be achieved, and (b) t limtations

tepratsiieomt the firgt heriosh tEvemtuaﬂyn’fbe @md?rgorgwe&@s alhokide peedficients in
t
OTROHER Hedboriifn. AR MRMcicl AL bhtk A sobrcartercd e
mio@hg@nrsan@E soﬁyrtbmeavbcﬁﬁme@ts G0bg nevo cdediicieny bikiger (atmstndrﬁnem
ost body wei ght. For
eCt? ﬁOXhedeo B}éés)c’d%%%%é(a%amgﬁat%p qu body wei ght, 1 ng/kg
body Mmrghvely,fihmegick@;r bmﬂgtrrmﬂlegmaerﬁagr(gﬁmg uhn@lgomnmt@dnt

%Srgg/‘\h b b : d fr 961? 3}‘@{ Fﬁraené"él (L@%E ﬁ‘icgl%l‘lerggqo ogher and/or

@Hﬂbmﬂ$&ﬁ@&mgmﬁam@moﬁer week, once every two weeks,

once ee vveeks e .eyer f our once a
ot AEe bt ar e RBO SRR b coptiny i Bendl Sgnftnc o
i Msohniue { BO0E df feSa@der @giiniEShd Qicoddn canpiitesIDB 10) the

anti body of the invention include 1 bod
rswd%ﬂ%grﬁeanﬁwﬁom? BRY SKBment: Sep ﬁl@ﬁ%ﬁgﬁ%fgmd %&W@wn
Mk ok he anti body being given using one of the
foll ow ng dosing schedules: (i) every four weeks for
si x dosages, then every three nonths; (ii) every three
weeks; (iii) 3 ng/kg body wei ght once foll owed by
1nmg/ kg body wei ght every three weeks. In some nethods,
two or nore nonoclonal antibgdies with different

bi ndi ng specificities are adfi ni st er ed si mul t aneousl y,
in which case the dosage of each anti bodyadm ni stered
falls within the ranges indicated. Antibody is usually
adm ni stered on nultiple occasions. Intervals between
si ngl e dosages can be, for exanple meekly, nDntth,
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delivering nedication at a precise infusion rate; U S.

Pat ent No. 4,447,224, which discloses a variable flow
wonpi7aniabl e i nfusi on apparatus for conti nuousPdTaE2006/027231

delivery; U S. Patent No. 4,439,196, which discloses

an osnotic drug delivery system having nulti-chanber

CoMpayilatites A dhrbheh 180k the Mots oficotniimtid® teordsking hformation

di scl oses an osnpti c drug dellv t.em _These
35 dbeing sepagmicandsadieptirn the 4t af ek Bé@@@?%wé‘&maﬂ&hy

NV Gl sd F RO irderleBRId Wil dhcB Mtﬁéﬁﬁ"@theﬁﬁtﬁs nmodul es are
known to those skilled in the art. In certain

enbod-menEsampled aghmignesrfon Bevrdaring Saetfigisatsdlurine Rereding.
i nve 'ﬁ%\? 01 3000 fe@ﬁxmqﬂee{tl esh) k8 rS‘cﬁl E qﬁﬁﬁ’ﬁ@d spectral coefficients
u

distribution 1 n vivo. For exanple bl ood- brain

cbmng |dgq0d(ng,33)i Figuaes e gn%?wdepﬁﬂg:}q)ps)yblﬁ yayoipvetiprn certain acts of
100t PGl h@&&&ﬁ sidAGE ARGHE bfowARRRLE Of

e |n Cross It desired), they can be
IBemfonrn* dus @dhmﬁm(lée&énﬁﬂtemaﬁlwly, apntes decoderpsrfopras the épshrique
Qgggfacturlng i posones, see, e.g., US. Patents

;522,81 1; 5,374,548; and 5, 399, 331. The |iposones
may CTongpart, e dacxeleogetmﬁﬂéO)rrmréfmnes'anma@ihn &re segment. The

t £
T Y DA PR it G F B bhdgSBb bemgr or gans
Bﬁiﬂaﬂ@ndl&%%ng] Fo@lexamplPlnl&rdasamiet gets?@9385‘§0rdmmnﬂ0m:¥mn as

tar LN eties jnclude folat r, bi,otin (see
n e TBhribr 0wt e S Y e YR SR S5
Atemazwe@ ik dadoder dedssifox aﬁﬂ/&cd'dlemonﬁlrﬂﬂdl‘gtﬁlg 1ﬂffeﬁnat16ﬂmm n.

N R L I

AORRES FH8 TR tietreand I ok 8Rampls, lﬂidc c&@&c&ﬂ Eea@&r oiggle bﬁ\from the
receptor (Briscoe et al 199 ﬂ%ﬁ%ﬁ|0|

bitspamytee thesingle |b§ﬁn%%ateé|whethi©@4*fe amg @Fé’ﬁﬁwﬂt Ridering
68Pm g&agi)chouﬁ%ffﬁ:lle%@relﬁrdeﬁﬁ n&]’t’&ﬂatlngrLthe badkkatoahatioh %gnaled
FEBS Lett. 346: %% lion Fi dl er $1994)
amﬂmmdmm@wwﬂzem anismyand vt B tion offiy AR P ptice
%%ﬁl anti bodi es, antibody conpositions and nethods of

e

present invention have numerous in vitro and in
Vi vo Wtheﬂ ¢aeffipdent repulevingiy, usgdolthee yesiranch getraf deqigion £114), the

f
T
tdngthpare aﬂmWed the patiodiengh earhherrepresente vodiiangntegep part and a

l.e, .t I I .
SRR i R A LGN AL RS
t€per parfbfinéd-integer geﬁtﬁlrlength) rsmepictontddras a FL&rwigt y of

B)fgé( ?%eéggéloﬁe% gté)d‘gp g%\‘&p}ﬁ%f%}é%};‘e n‘pe’r)le& en ‘ilrlsé sslé%a#%glulkhgﬁlother

sdebhaaGn, conpri sing adm ni stering to the subj ect the

antibody, or antigen-bindin ortion thereof

o enheieodlie Aot atrost R R oA e Dt At e e
kdrdBRd fdn fhe bRERBAY WAl cM aro%h@ hEERQNBEstirSn e posTvREoh; the
stinmul ated or up -regu at As used herejn,_ the tﬁ%ﬁgm

repudsriagt The frst rrprderad acriad PR FRESHRMER URHTOTRMRH
%ﬂé BB %ordlépa@ g@l‘f&?ﬁ rGRdBRES fhtxhHpIe Swidl 4 thYRIHSIT@t £Rsrnatively,

e.g., non- manmal s, such as non- human
i fnattrggdergimpd irgneledead garsedowich anpthesmechapie kens,
anphi 121400400 5 SoefHcfents will b
o5 o O 121l TR 5 g
mir@xedcﬁhm thaistreans él"she 143t @beiereé@elsmaab@ sepresentedim units of the

PERRORRE TR Bl b RAREE o Rlcn R TR

treatlng human patients haV|ng a di sorder that can be
treated by augnenting the T-é21 | nediated i nmune
response. In a particular enbodi nent, the nethods are
particularly suitable for treatnent of cancer cells in
vivo. To achieve antigen-specific enhancenent of
|nnun|ty, t he ant| PD—LI ant i bodi es can be

L T T
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Proc. Natl. Acad. Sd U . S. A 90: 3539-43). The study of

gene expression and | arge scal e gene expression
woavd7anns3i n various tunors has |led to the def pariiseoe/027231

of so-called tunor specific antigens (Rosenberg,

SA(1999) Imunity 10: 281-7). In many cases, these

1&@(}%@&% Cﬁufrdb%r Q) _?bﬁ&i@ﬁb@sr Whéte tHeateedter @lrivedthad AakBGMAS number
expressed in the Tunors and in the cell from whi ch t he

of nernds ewathe nyraber ghepsHicientran Mesegrment ant thy esrioddpneto

PM%%U@%/ | {HERS re@ided pdiod is HaRAiaAP rgeﬂnztvﬂt}yanoﬂﬁf‘ﬁ‘le&i‘amsm
t hese anti gens can be shown to be the targets of tunor
T

s pec Wiftcthaperiad| lengthy fi reopleradereriod pnd agsreerdppd eridethgay
éé@ocfén%q ihBrrRih YO b Qghdﬁ' {dobitign &Biel FHith QBreQ the starting positions
reconbi nant proteins and/or peptides expressed in a
andfepending nosidens efpeedsderdrasking rmaisae Thuss ho dewdersan prpseduce
[ y viewed by the

d?%%h B§S1t1 em@lgé1 &geﬁ? cg%?&?egdﬁg?gﬂgg@ér e therefore
t ol ehe ﬂeqodertplasm (1928 positien achwﬁng@mﬂm%edms@eawm dionthe

0 .
pen(r)](%sﬁfror \g/l%cﬁ] Fge? %{1‘?”% \?glgve g%}h%?% r%l%s(%rgr(tgeﬁs& geﬁ%: V\ﬁpgﬁﬁ?g indicating
offfsﬂs &Samzd to the initia stattbng aB&%s eidingpesitionsa Foeexmpled ongadjustment

ted {1
e B peisiriaf e St Dus BRI h R T dr
dobfisieas. Sash exdpstieacvabet cfaﬁd)H’rdpfﬂ%lﬂ@i ataFckwily vari ous
T " .
SRk D Preantuagebt e pagmee wheg R R P
dnbB@kr médhehisir ot ei n sequence or create fusion pr ot e| ns
bet ween two uynrel ated se uenges cr ab

Phi | 01 DRSS SR ITBR P SeT  Eiop 5 adjust the

dHIRY Sositiohd 1A/ dr kg VRGN 86theBtiods &l telferidaofition RbRS
fromyviruses inplicated in hupan cancers . such a Human

Papi [The decoderalioagrseHbid) amagall vips Apreslbwelye ghgomp gumber of
dIAkicARGs KPR edSs li@"i@%&iﬂﬁ@gﬁl@fé%st_\_f[bréﬂéﬁ H{ KHRY) ArtdnstRBs, the
formof tunor specific antigen which nay be used in
won]! welee issienpied Andprsed %ﬁh@@fzta@rém@arﬁw ified heat shock

pr ot %ieﬂﬁxélt i 1§+<r§ 9bAtiRtcE S RM APy HATRES (‘19§§ U@efﬁ&@lﬁl f.

These proteins contain fragments
1pf00n@lqm§m‘m thmbitkieeamuising veepr wrialhlel lengibglecqdsms rvéilrlével decoding,

or SE‘I{HL X‘%hglf Jnltr%*)f @(%coé’fihg dWhLJIY ?ero}{deh @'Qg Ik(g Gkbdlh @ﬁc%ﬁﬁlg Nde decoder

tunmor | mu n
ﬁtmpyadaetcadm (180§ qlgﬁﬁzedqu:o@nb@eﬁ'@@nrs&sﬁme_ssgsent nafﬂmlr arigiyal

S e SRR RV 0 Ry o BRI i

db‘é@cﬂas (1(930)“ qlﬁﬁtu&ﬂtspege:ml copificiehisas reesjoradses. DCs can be

pept 1 16 ‘e priticieBEniner 100 Wliir ok PGBl Pudbifilh usea

({Lﬁﬁg dbddink. Iﬁioeﬂ‘imen( rk@tﬁ%né‘i@h&&i@uf@d&b&lﬁg,éﬂle &28de3 Badyders

betran enetic nmeans to ress
T 8T Vet T R A SR 5 UtoR S5 s F SEEpL
e H&%Bér)beff@nﬁs%ﬂ@feoﬁ@hﬁgs(lﬁm) ak Rlopv PO 6/lefiflg information
i muni zation, (Kugler, A et al. (2000) Nature Medicine
15rE3el ay3hywn mdFigiedihod of vacci nation, DC

| MU JbdJABr BRYraRE (8D RCkdde hisitRriie %m‘%&rﬁerﬂig'lhﬁonnatlon
bl ockade to activate nore Potent anti-tunpr responses.

forthe lsegment Corxamal, pariod langthe Brshicarlarodiperiods {asiigardered period)

aﬁﬂ Ees &fﬁﬂi E%.%l tﬁ'eﬁﬂs 1P EioRd Q’hg‘?%lebs%orgg he Shitng b¥sitions
erapeutic fegrnes.

etﬂd&ts endmg postiess of erinds/fobesein 8 irtsirdering. Aétdme@veﬂbh dhedigeader

thera eut t kyr, M et
R R L s Wt
of such a conbination is an anti-PD-LlI antibody in
conbi nation with decarbazi ne®®or the treatnent of
mel anonma. Anot her exanpl e of such a conbination is an
anti-PD-LI antibody in conbination with interleukin-2

(IL-2) for the treatnment of nelanoma. The scientific
rat| onal e beh| nd the conbl ned use of PD LI bI ockade

. 1. i 1 i 1. i




10

15

20

25

30

35

arboviral encephalitis virus. Sone exanples of
pat hogeni ¢ bacteria causing infections treatable by

wortdTodsssef the i nvention include chlanydia, PCT/US2006/027231

rickettsial bacteria, nycobacteria, staphylococci,
streptococci, pneunbnococci, meningococci and

CONOQNE @koodét tB&SHeEidb® (1 q%pdcﬁﬁ&;en&ersrngttheqaenpd; PorikITES and
| egi onel | a, _di phtherl é?l ﬂ$ [1i, cholera,
$%P@ﬁW§MhﬁonWn§WFyé5?ﬂ?a TI?W e EﬁﬁaQBPW@@FQm and
éaéﬁ%leﬁts db 8 8&% odTAGER bl ffer, ROEBInE Kﬁﬁéﬂr@ﬁ‘xr@fpeﬂ'&trﬁb@@ﬁﬂhg’i

fun causi ng infections treatab}gh t]S/l}zmﬁthods of the

0GR | (O oTrBYel Shectsnrion gAn(TgQTET e entropy dsrogen,

&1fe@ﬁ’y &Ald a%ldltﬁhﬁ résoufeby Rt Q&M blﬂ%i’fn@ afBA38d.) The decoder uses
Aspergil l us (fum gatus, g Genus, Mucor al es

henet poabgm whle (dfrshmlzeéﬂh% W}S“;S’dfl‘éiﬁﬂ?ﬁ the gt Rpsitions and/or
%l g'%tpl fiie{g&;sfog @%%@?&rtvvﬂéﬁcoegﬁ[eﬂ%%ﬁ&ﬂ&jb@fGG%red Generally, the

ccidioirdes immtis and Hi stopl asma
dapdsu brocesses tBoeriropy denotledsspestrabeqeianiants i thegrdairesaling from
€ he decod

R il 06 b BByl R AN Gyl AP BPESrRiopRfiod, the desoder
s the fildbegireres®f owfBeient adwah ahanyowbemoesged cogffiwtegisan the preroll
| anbi.a to |

IR D20 SR, RISl b g
the pmdagonsthe naxe unprdmssﬂ weafficierd envvihng qnmimpdasa@imefﬁcwnts

gl BERE B SRR B 4ol oo e

pﬁ)&ﬁﬁlné ﬁfr BEchadff therpetiods theugpthe iﬁs’CIhmIdSred ptmﬂdi. fithen, the decoder

treat e i nterferons, .GW.CSF, . [ L- Qr.
e B o RSBy TS O BBt P st seoohl
S0 AE @@br&%&ﬁ@ﬁﬁ)&d slEippiag a Eddfﬂéfed@ﬁhb@@hﬁiﬁhét&a&dered period has
Hol 1 j ger_(1993) Pr Nat | é&A . . b
begn gl BreaBalipghs daed ew@&sSS@taﬁ&é{l}?rC@e iP5 1 g pejods to be

AL RN cBSFELERE fn e bdgnidht d:d ndREdriel, B8 RBIIePEM\sOly
and anplify autoi mune responses, | ndeed, |nductjon of

gavyithase aestligienisiorreBespaBdingPasifiens indhy revseRetiicient Pefer

vacci 0es, /UGS ¢hS didoal: JERBYnsaR feodeHﬁ)g' (1DEHRGRAE 8Sme other
invol've anti-self reactivities (depigmentation

obdeniswd Fonexanle, udTg e gerodmositigriatisding P@aolmaéle the decoder

TRk LS sl ATl
umfﬁclewe@ad the St régrdsred pegied. Dig@pthe pHRAGT bra\me@ ihmﬁhéhe entropy
ﬁ ?tda ({ole%ffc n%v%ggg?é)é/nd-raﬁl}{&mtg ng%ﬁralcc%lafﬁc}éﬂ&% f1& second

anonma peptide anti gen
m&&eraﬂaﬁnoﬂ; aadsb o, thirbuef)chalbs evordaged pcnhdm@n tlel deapdey performs

N

Th er efigr dcodet thes dpomsindsl (£990pwhethaiteleontinss with drtriextREgrhént or

bl ockade .i n cti th vari sel f pr S |

ercibs g 3D ks faeds ﬁmﬁ‘r“B‘ESo@‘S%gcoﬁ shefalE rgpidering
GO RIafbSror TR £EROANEES0 agal nst these sel f proteins

for disease treatnent, For ex Zhei

di sea¥dile Figgres da thrppgh ! 8‘16?}10%‘@ n%&?frgﬁﬁlﬁg f ?S’ﬁrr‘ﬁegpg jigformation as
BERS sdratehnd BYhi6H HarlQRGSLE B tebrdehify, Rli@hative B oY are
resF ses against anyloid are able to clear these
caved veidprash odey woshRCtet ah, (1999) Nature 400:
173 147) . ]S%Hﬁg self proteins nmay al so be used as
uc

targets s as I gE for the treatnent of allerg é?and
ast hni, generel, TRMsting of quantidghanesivel casffinients ingpropgsiihg ¢ificiency of

SRS SAPIRAe R PRGR e ko

antlbody responses to reproductive hornones nay be
used for contraception. hbut?5I|Z|ng ant i body response
to hornmones and ot her soluble factors that are
required for the growh of particular tunors may al so
be consi dered as possi bl e vaccination targets.

Anal ogous net hods as descri bed above for the use of
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Antigen I mruni zation protocols utilized as antigen

both (i) a reconbi nant fusion protein conprising the
wexbto7aaedsBul ar portion of PD-LI, and (ii) menbramnais2006/027231

bound full-length PDLI . Both antigens were generated

by reconbi nant transfection nmethods in a CHO cell

drows .codffiaiatg ity memahl(ei,smaumig&elﬁse@ano{rdamy yaribid ¥ndih 0ddng

a:é%fmd onal t| bodi gﬁ PD-LI were prepared using the

of Fnsleye] 8‘? ?5’5‘3’?96 '@ r anschr onosomni ¢ mice, which

expr ess esorduip desefibdduddye 1§ edlbrelyl siinblb kSintPlsRt Sid 1Rk bw

t he endogeno s nouse, kappa |ight, chain gene has been

w&w&?yalaﬁ SpP ety mferdm%gmaélé%aea IBERMP HIEHBA @iong)the only extra

Iﬁéﬂ%)recﬁk@@oﬁ reordéiifel dpeBAdnaRd pbAS] RIIFRE SR/ S\/thHli§€ery small.

heav ai n _gene has been honDzy%pusl¥ dlsrupte as
descrhigEe29 shops thespectrpl eeifiseentsmy Josteygoetiiciqny regrdering.
ﬁwehsa 9RE8 is 3dM. Srﬁéqe&ﬁerﬁ{grs@alr@ apﬁsfnbﬁqws Hﬁ&?gghgme@enod in

i ght charn transgene, KCob5, as describ

@? segment).jayd ghe rrerdering %ﬂmre@wrwm@gg/ 1024 (smbn%@s 18'aptiod in the
V\%% } QBI(PEQEIQQ?M?§ G 3 the R&Shdnf! E@E tﬁé&'%éd@ﬁﬁg i

8. KM Mouse Sl I muni zat 1 ons enerate
chgfﬂcgenﬁuwéﬁ abauhpesitionalo0 aretsetowdvdlsfor wcm@la ledlergih oeding, and

i mmuni zed with
pur(ggff JR;raeéceg Fﬁ%rl\%tgé%(é{l)fof}ﬁ%\%l - transfected
CHO cléklcgding gamtiirgeitableGe m@m@lnng depend et ﬂl@perm@itwmaﬁ th eignal.

N

ddatttat eocBiic¢ntc r@thd:m/gsy: ¢dding@4ms 8fs Xy cdly REST siBnilficare @t hamr

WD 98/2488 -16 _weeks of upop the
FIIEE. TR SR Gy DTG e P Riette s BaarRERLone Sampl
qudiyfile atithamefiGibagnnl) T 1afgbkt lghinlfer Bdubifgate iqoekr 80%, and the

-1 Oxl Of eIIs wer ? d to imunize the HuMab m ce
arvﬁfalgﬁﬁaé? 6@?{3@??3?’? 7 ubcut aneousl y (Sc) or via

V00t Rkt Ubing MulﬁplamﬁﬁﬁPymmemnMapuvmmngMcodmg
twice with ant| gen in co ete Freund' s adJ uvant or

Ri bi [B&H%HRod rtpentas &t P‘?f\Ré"d SpSh 23.099 Sl%wén Fiuep 4 & Gperforms

ddabidle eRfropylookfBNyERR lt}iérbiéodélt Seectifgy adet hBBpId shiropy models. A
i nconplete Freund's or Ribi adjuvant. The imune

qosssRondias deroderdpiich as arp hywp &t Figye Bi 3-8r 7hpestogss adppive entropy
&lc@(ﬁﬁ@m chothé @&BQQ sg¥ct%iy%4ﬁﬁu?@ %ﬁt’fd}%%q% f%l q\% tecﬁﬂ&iues

mce Wwth sufficient titers of an unan

dndhriemoipo baddstive wpofendiplsadropymofels it applichhle & vesiows scenarios
t . W ] ¢

BRSO o RECRAN St b3 2, ARG ol 8685t g

Ibssgicomprefsem @dcdhcmrqmsglen oferd®, pEed,omaged, orBey ethat dattozen

m ce werepln pe r em%e%%h antigen. Sel ection of

KM Molse(r BPSaui ng PP7PD- LI Anti bodi es: To sel ect

Hu NHMdapm qodmg uﬁ symghodent bfbﬂdlsedstotlhmovb dheredfid?xcl lof erg@pa

fromi C ret ste | SA as .descri.ped..
a5 R o By oGy Roal aer Jasy e p ap Tt
c?)kiﬁﬂgeSn digscly G@&?ﬁ”&eﬂﬂ dr hhamfgrnygfprc?dbél_lgaﬁﬂ?lbmm B]@gﬂzipti/ve
usj.on protein fromtyrans e C at
e e A
W@k@ﬂle%fe@n@a@@edﬂr{ Wbt Qr ol %?fngt\@c fapéé.ne serumin
BS/ Tween 05% . Dilutions of sera from PD- LI

0.
oS B ki S b oncending e ingcHiaute bsoaePn STE Bl elsendy
greaessleg&ml%ﬁva@a aBphtien tmeﬁx‘iH%ﬁ @éédﬁﬁn% Ma%dpatﬁio%%s W liSitly

PBS/ Tween and then i ncuba

sigyatedaHel exagmgna qablesmﬂy@qde ircitignaled ‘tcbmdyate @ﬁﬂ@@b@do be used
] sh peroxi dase (HRP) for 1 hour at room
%%%rperat%sg%g%\fter washi ng, the plates were devel oped
with ABTS substrate (Sigma, A-1 888, 0.22 ng/m) and
anal yzed by spectrophotorrete%t8 at OD 415-495. M ce that
devel oped the highest titers of anti-PD-LI antibodies
were used for fusions. Fusions were performed as

descri bed bel ow and hybri dona supernatants were tested
for antl PD- LI act|V|ty by ELI SA Generatlon of

I -~ 1 A A o - a
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The nucl eoti de and ami no acid sequences of the heavy
chain variable region of 10A5 are shown in Figure 3A

wanw7iniSEQ | D NO 83 and 3, respectively. The PCT/US2006/027231

nucl eoti de and am no aci d sequences of the light chain
vari abl e region of 10A5 are shown in Figure 3B and in
SEQ |A2apiaxi®Bcaartd addmplisteg é:gztdymahyally@armga sobebdfty tilsibution

0A5 heav haj n i ogl o n e kno
G5 BE ERUPCL 0%, L0 ST e Ko
lﬁ%ﬁd&’%}ﬁﬁlfs?écﬁﬂif c{]hbadmg fisem 2 @iAEd kee af/diffedent], pretiaided pﬁﬂ)a?iliMH
nt from hu e, VH 1-3, a D segnent from
‘ﬁﬁfg‘g%oé‘%ﬁ%"?‘ﬁ%gpgna‘g gg\%@“t%p\?% segnment from human
ger mModdeairdvbadl of 1]3&% Iﬁhiltlﬂe dfRtenddistibaticklIAT (Mabs el Wt emory

to.the gernmline V nce i s shown i Fi gur, 3.
pegfgder t%aﬁ’é‘}%i%“ agd °°f1Fife51 ‘% evﬁng’éfd{ﬁ FavE P“f?@l t'f tﬁe

Kabat osdistBmoat/ vEeRatlegiren eﬂlﬁip%', 13 1r6athofab1es dretu@ed, Ben
del i neation of the heavy chajn

woEERdcld o dimssheimeniry used @AVéﬁdabi%s m g}?&npwes@é deppder,

a?e%to%caé@a@%gleﬁﬁ?@ﬁﬁfe' vely. Conparison of the
10 I'i ght chain i mMmunogl obul i n sequence to the known

hu marln genmRIyne Piofenieg besmudesaibpd which tashmiaues agd; toqlsdfar selective
%%%?Hﬁitfp?é &@o&?ﬁ%dél@@an]agﬁéssl i bd te@lﬁﬁ’dlfés Hﬁd t’oblé BSedhoVbe

segnent “from human gernl i ne 5 and JK segnent
fnpbied mmﬁma@@quﬂhlmmblmnzhowmer aI | gnment of the 10A5 VL

sequegce . nce is shown in
Fi gu‘reﬁ]e 53 et e?glg%wﬁ“ﬁ}%ﬂ"ho?%éf% 5 VL sequence
us i nSeldetvdtphsing my@bwn@@p)@meﬂss?gn significardlyrredvae raseurbeepage

T ErBERNARD AT P sh b TR By EF e Ry

AsEbdNEsd \531;1 usiiy malmdle'éﬁtropyeamtstqan gtiili/be achieverldheatioudeommon

d am i abl
Bt e Bl e RBAR Srfre e S SRR ARk Bl A iferen
NeHiBhticas V14 tables foe edma/!edtylot aﬂf@mbbﬂaiahmt | Bllereagederally, idnvolves

uenc of th variable.regi on.o
Sentiag BN FOvAtp Rl uo RV LE At ier e S el ey o
ER5RERIrE Y@IpHvity R Bd Saibobfalieb endlkss daapivity Ehrajtiier symbol
i mmunogl obul i n sequence to the known human gerniine
Y#¥¥nogl obul i n heavy chain sequences denpnstrated t hat

the SEBpbeavé &ﬂ%ﬂol%luhé HERAS oMithif ﬁﬁ)i@ﬁbbefb'l&mdbummes and

gernilne VH 1-6 a D segnent from human
eermi leggpaobgbly W@E@Wéw?s PFCOFALRE faAme tost o fadupgythegemop used

ﬁJr 'd&ﬁ%ﬁ&nsﬁgblégwgn él: 8deYhh$ 8QHER @S hRltibRAiGSFMbhIMELIM For the

1-69 sequence is shown in Figure 14. Further analysis

mpretmebablegymbplsx@bfws hirthe daswprobabde sxatbat vadyes permobTeptssated in
YDA O oL s et st

Eis@bnmmsﬂaibl&s rvdthixneghgitileipanaFQn|cDliNDgair4(In 3xny sifdtidus, a

Feﬁ%‘% gt&ln\é@ &¥Cthonsoe qﬁxél%]og ggl st atc%&%fgqgﬁa ﬁ%%ﬁrc&lﬁ% :hf a rE)robablhty

dismibada. \ah phitioulbt, ifthe af@pnnede] ueviewsl a:a&énmngsbnch’umal fonatgiven

t&gﬁgﬁ? g%@l%]kﬁhghgl tf‘lﬁrkldég'gbu? %O]I ?hg ment rofbalﬁ Li)rr?values in

4 r?‘zpec-fihe difcke@npias. THe relhvesdidribdtion émxuhm}eg ﬁrﬁbabh:fsymbol

gernmline \ 7 uenc S shown in Figure 24.
WFQSH%‘@G‘&W};‘ ﬁ%‘ig? ot I'?@%F@W?IY 'sequence using the

Kabat psyysbesn2eb sﬁﬁh%l K/ﬁ@éspff 3d @t e rsrylﬁm ivelded zﬁ‘d u§ed riddeof the
del i neation of the ght ch

Hegi arracqgsr gwdimodehcm SQ’HF]é Eetwae%ML%ableérfar ‘ihﬁ 375@@31%%11168,
NGs: 54, 64, and 74, respectively. The nucl eoti de and

am no acid sequences of the heavy chain variable

region of 10HLO are shown in glgure 5A and in SEQID

NO 85 and 5, respectively. The nucl eoti de and ami no

aci d sequences of the |ight chaln vari abl e regi on of
10H10 are shown in Figure 5B and in SEQ I D NO 95 and

15, respectively. Conparison of the 10H10 heavy chain
|nnunoglobulln sequence to the knomn human gern1|ne

o o I Y 1 o,
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sequence is shown in Figure 27. Further analysis of
the 11E6 VL sequence using the Kabat system of CDR

woegi7oni@get erm nation led to the delineati on oPCrhs2006/027231

light chain CORI 5CDR2 and CD3 regions as shown in
Figures 8B and 28, and in SEQ I D NGs: 58, 68, and 78,

WB&EP ezﬁzh lof e Y. VILQ tabldg blsd @idludes meseiel cédel fot etctingAea single
i ncl t he VK segugnce as shown in SEQ ID NGO 109.

Yhida FB’B&P@GF? b¥l45&r ei n as 11 E6a. The

nucl g b@go@ﬁﬁat%’ﬁtﬁ@seﬁ@ﬂ 236%?1%@%1@& ofor E%%yﬁ@&%lu@@ﬁ’e Hsed
vari abl e regi on are shown in Flﬂure 9A and

Beghof B° Ne}es@lﬂaﬁb °©the Fié%‘ii’é ¥alpgpanssd oceprgonaliy prshibe grst %fﬁhp

@mb@g w8&d Sh1 P RAGE NEIRSenBddet BRI deb&Hdf caniteh Bativeab! leVLC tables
ion of 12B7 are shown in Figure 9B and in SE

g maefé congmon gaRhet values) \yherc@m‘rb 8F thg 3 VAC tebles ipp vles an
&% %o&é‘fak E\mkam}gr{e 9 '\&@iabl@s fof %9@ GxilRost BSndt B WU B ks.

er I ne 1 NMmunog lin eavy hai n sequences
&éﬁ@mm epde gant bﬁafpllﬂzw@ byghie prieption wifrmation for foreardadaription.)
f t
RERIPEL 2 VIRTHBRY (RP CylE Wled shc eroB K ol b
9er YAC fableIbi Bbresiofdheadyimpehwiitesof t he 12B7 VH sequence
to t nce Ei
o R MR B e ARGl Sl s bEmELE, |
hxatatlsly of theremfopCDRdelsfytats (det dstributamns, de(I atlet)o Arfmlcoder

FAeBRE! 48 B ony Fadkis it pE Sefe T 7 £ weRbept of the

deBtiop9 modfls aRo ehcéﬁbpratee $weewitohadoints. Campedniptea if thé edcoéer and

deipdmasemebl PR SR FhPPG RIS Shblars gheva

ﬁﬁfﬂh@ﬁ&bﬁ&h@d\raﬁéaﬁ auhmbihaai T tig Iahcdablaana ddéddet #RS/IA bles for
segnment from human gerpli ne VKIa a JKs ment
fop GH‘M’M madelyer Wchhé’Oﬂlklssm CHREC Q9P @h #itspepial e 1ohe &/

&R@H?Hﬁ@eﬁ Ghd #i6t éﬂﬁtrcﬁbblﬁﬁls Yo s@@clﬁﬁ@%@ﬂﬁ?p}} Bo&MR tHe Bymbol
gure 29. Further anal%sns of the 12B7 VL sequence

ml,lﬂqsgl A £, rarbiae sepad BrHcHPombR fereyyiitshing & @vigpn aloﬂ@ﬁ for ghe

%%gﬂoh@al&@b meat jqpagf the light chain CDR, CDR2 and
regi ons as shown in Figures 9B and 29, and in SEQ

I D N(ﬁlesscod@gandah@pd?wseﬁee@ﬁ@mmms)for thih eymioed Ivaloes Aland C.

ML S SEERRED, Lol BN AlR IR, B
#4Ch 00the A d@nit@py m@bb@dﬁpum@morérm smi@h eoini. dthissvdtchpoimbis for

e ' ' i abl e regi on of
%%@mg?"gy“s%%&ﬁy déqgut?ée%? ID NG 100 and
rle ﬂmna 22J e Istyoset@tf mzrabolgaﬂnesdfas fdv&r 1®G¢iathda m\t;opy Inaidels than

JtmTuno ig to the known. ﬁl‘?‘r Lne

FhiREg! lﬁﬂﬁ “ﬁ’nﬂ-& "SE‘&‘L?&ﬁ%eé‘%“%s ASRIEYAR 49PHEY i
¢rfabled ﬁﬂndﬂemyam@@mboutzalﬁds 288 }e& édbl;}ﬁ&tgﬁeéﬁabfr%ﬂ @on 1669 FFEobably

ern ine VH 3-9, nment om hunman ger 3-9,
%’HH’HL vajligs é&ﬁ@ﬁt&"“‘?yr g ﬁﬁﬁ“@sé SRR 15‘9{6%65“‘#?5 entropy models
mlm gmﬁgagetof the 134 VH sequence to the germine VH

-9 sequence is shown in Figure 20. Further_ analysis
of t Rslegembotipendpnidnie entrpy mpdels gandashiough & baslavatd admpiive
Fn8&HaRBn JLk %r%ﬂaatdhﬁﬁ'e |n?e@hatn%n{ heneafliife @ﬁﬂ'dﬁ} nftfdels MRmselves

heavy chain CDRl, CD3 regions as Shown in

®inda fied andpreriraingd or ﬁlﬁfd cmfiysecgwlb thenges (Lhe gotropyrgodsts can be
Pl BR3P aCoging n e i B and decoding
tamselnoyklyed multipiemwbabﬂm' disigibyficnn fasonie hwrm;wt aléssedbd inadues.
the 13G4 light chain utilizes a VL segnent from hunman
germine VK LI 8 and a JK segnent from human germnl i ne
JK 3. The alignnent of the 13G4 VL sequence to the
germine VK LI 8 sequence i %% hown in Fi gure 30.

Further analysis of the 13&4 VL sequence using the
Kabat system of CDR region determnation led to the
delineation of the light chain CDR, CDR2 and CD3

regi ons as shovvn |n Fi gures 1(]3 and 30 and in SEQID

R I I\ .
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i ncubating the activated T cells with the anti-PD LI
hunman nonocl onal anti bodies at a concentrati on of 20

woghTio11648 | sot ype control anti body was used aBC®US2006/027231

negative control. The cells were washed and bi ndi ng

was detected with a FI TG | abel ed anti-human 1gG Ab.

G, omiabletlaipid ¢ddinganad lytedmg wet wsepartiple WEq taldesfgr some but not all

;@g@;a i bur flow cytonetry (Becton Di ckinson, San

S %CR). The results are shown in Figures 37A (HuMAb

2100, B (MmO 120 T

anti - nocl onal  anti bodi es an

Poun O B SHETe) B SoT T PR 1S R ARy mBags b s

#ﬂlbbﬂ @}j@ (tﬁlgh&bﬂtstﬁm&? rvalgueg,tokhf ﬁluﬁ@[% e_fnﬁjo%}( [inti&hi ark bdj@gted
ese da enonstrate tha e. anti - man

weptRsndie lorBsdmalysiy rlﬂaﬁﬁfﬁ HisePnisdp fongt) profeBiiey

fribdtionErR BRLRF GateBivAMI 1BBrRREB Iaf i1 ¥xapld. | ow

cytonetry The ES-2 human ovarian carcinonma cell line

t hat SeRpsse dseralisies Bbelef S45) ¥ HE), SEDI - s SE¥-hicler gelapting a

YR 5 S DGR d BRI bl M b ofery Feeth e | o
ver e foheal.ed 1RMREWLER ?i%ibﬂ&io%@ Qor lthd stesOHith qg&glsagi?gme

MFN-g to increase PD-LI expression over the

sty Bands Bee @ sthe AZA, iniBdis thd biliQARstrithd B for th
I;f:%Gél,ﬁyllEG, ang SF@anIfSﬁ-)’ D-Li hfjrrangérﬂr)gnloﬁsnal or e

bPAMIeS ¥R B35 §65 SHitRYP} NGUDBEh P he HRBabIEUERAG symbol h
e S C R s U e e IR symbo has
VIRIROE P Rdkn aNddtd gdy).. Gheraehl QalEs h e albswdé Ng
was detected with a PE-label ed anti-human 1gG Ab. Fl ow
deyigoated gsibeingmarsy Brebablg pad Merk ynrhebivaluss atp desiBmadstas beingdess
c t Lc ki )
T e AR O e SR Dt ol €2 nd et of a2
lespudbiableaymbaltvales is wet®. gur es 38. The anti-PD-LI human
nonocl,onal. anti bodi es 12A4. 1B12. 3 1 12B7,
T30 118 Die @ SO Brobi s G pERlly TR el s
iapldngniariod depondeatdnddickibie, ddpegidpopernisigetion adsie ntat a

nonstrate that the anti-PD LI man nocl onal _ .
%ﬁ?@ﬁ&ﬂﬁil@% 1 o Fereizgd tﬁatbﬁ’smxw SUDXeUPRlstates S(j), whete

Ll.. Exanpl . (Eff ect hu anti-PD- 1| .antibodi es
B wers ST Brfte L 5 e PERM pbaliaedf R ir e oras
iMsnetirebuyirgdhig ¥ lgtvelREmoiei ppsbableTiytetb] alapluve vthépheepobdbility than
was eppl o %glgt,,o d n]?,nstrate the effect of blocking the
M /9 E)P%f/’ ?I‘RJ(B‘;??O BergHphbcyte effector cells. T
cel | 9 {eRistNEisRBSRN P‘?«{J? é} 8 8 Yiafe08 (D EPrdfimh RS iheRectual symbol

| FN-g secretion and secretion’in the presence or

ARR G E@bn @Q@gglt for thEBXatd sy nqyl%(r}? ,? QoheRRatd n]ﬁg';(]lggghch that:

Human CD4+ T- S were purifie om PBMC usi

@ BRBHdLVEsERIRA P 'gCH /l§kit  EDe9RboIRaRES GMY)) in 58 RAE thklstme
cell's were derived fromrp PRt ed nonocyt es “cul t ur ed

10k 410 500 Butldpythe @ftriblitich RASMHIPvAHlin &t ORIt chdREPfor any

Bi osystens) for seven days. Monocytes were prepared
giednn§ ja ( cy(he= Begak iy er syhtet valoes K(iyin(stt @enyi

Bi otech). Each culture contained 105 purified T-cells

and Bogpat Nogkmel i e ribheistl of stetes issV =r{ S0) S )ab (2) bl andhe set of
of 200.m ., Antj - nocl on anti body 10A5, 12A4,
W@’Cﬁ?@Wﬁd@é@%‘%b&&%%ﬁﬁt&%}'at di fferent
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oL 0 BRNE SRR EB G FRLOGL o200 208 AR 0. s
: | s l. £ O ..
gbe S, T R RyabitEl ol HER & Ry e Bl ffeing i
stant t (sr20%, end thy pobpbibtyrd dsiug ensate 2 isTI%.1 evel s of | FN-g

and IL-2 were nmeasured using OptElA ELISA kits (BD

Bi osci ences). The cells wer éll abel ed with

3Hthym di ne, cultured for another 18 hours, and

anal yzed for cell proliferation. The results are shown

in Figures 39A (T cell proliferation), 39B (I FN-g
secretion using HuMAb 10A5), 39C (I FN-g secretion
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ES-2 cells.PD LI Antibody SummarySELECTI VELY USI NG

wORMFIRLEE3 ENTROPY MODELS | N ADAPTI VE CODI NG ANBCT/US2006/027231

DECODI NG BACKGROUND Engi neers use a variety of

techni ques to process digital audio efficiently while
ShtributiciRiof fRisinbel values QD) X {3y ikt Ohenddvedghitiap wathighisothe TO
under stand t hese techniques, it hel ps to understand
tvotwibatietisdronnX (1)v8(2).0A(4) sare emreméﬁﬂbbé alfyeo) pr@eis 9l /(09 +
a conmputer. |I. Representing Audio Information in a

@ O102) = 0AS crodptstop iy ik & 884 - QAP-84 it 9D mék2-on as a
series of nunbers representi e audi o i nformati on.
For__exanpl aXd@® ndl eX@hnhierX@in represent an audi o
sanpﬂg»kw@kch 045an amm i tlude3yvallue at a particul ar
tilb‘ Severai— 3?[ %rr ct Ilge gquality of the audio
i nflor e lioh, | i BePu |n8 nl &1¥epth, sampling rate

and Ed@l}r@m@ nooas Samol3e cepm bs (or precision)

I ndrcates the range of Tunbers used to represent a

sanplEableth eAmalecovéiltlae%i diggeibutions forosymhied valaesinget R.he
hi gher, the it unber c

subt lelglevg?rox {na o¥c|119§na?81%%b¥1§& plﬁélr) X&), gqg h%f}%rﬁ{;@ cg?
sanpl e has 256 poggih Ie values while a 16 bit sanple

has 65,563 OSSLb| v nmpling rate (u [y
neasuréggﬁ ‘@H% 3g%§é§%per second) alz(‘icl)l)’j1
affects quallty |gher the sanpling rate, the

hi gheFhat # eth@qmimmmatb eclitiomalndistabiition guhen i @6 R ad the oneigtited
can be represented. Song. commobn sanpling rates are
grepge (by14sp2 st ths 20%60“@20%13@%%101106(1)480 @ORYer iR states.
96, 000_sanpl es/ second. Mno and stereo are tw conmon
Borhmestuchitibbles 4rand dobe apnrwimais GontiE@al 1 Giibeion Piscp o n

information is present in_one_channe

W 5 i PR 1o hle OpFBOEHD: Fist oS S L8P By 059

ﬁ@fﬁ gggihgpleft and right channels. Oher nodes mnth
' n

s such as 5.1 channel, 7.1 channel, or 9.1
nnel surrdqungosoundx@) he "X4) i ndi cates a subwoof er

or Ip%@$§%g gn ﬁfﬁffec¢2iﬁﬂa »l’) |are al so possible.

Ta sever aits Of audio with different
qual itap1d @vxbﬁmxﬁﬁ&@ Bontlifidhal QistrAsROR 4o NG nidWilubs in IEER.
costs. Table 1. Bit rates for different quality audio
|nfofﬂﬁﬁh@ﬁmpSﬁﬁﬁ%ﬂﬁ@“@b@ﬁdbb%@hSaFyﬂvbﬁﬂIy has even
hi gher raw bif rate. ﬁfble 1 Sho%ﬁ? a cost of high
qual ity audi o % stpxeeeT odsi E5Gigw bt Pagel Hi gh

qual i P gudio) i nfor mat i $W<Bonsumes | arge anmount €)of
conput er stor aisl transm ssion capa¢l)tey O Conpani es
and consuners- i ncreasi ngly depend on conputers,
howe Vs, fhisyaibebtatyes i @t O the b@yal prabahligyvabeak stateg$( /) is used
quallty audi 0 content. Processi ng. Audj o I nforpation
intheareinrpuatedis W%bﬁﬁetsé!)s K@ Sb?i‘}h?)‘u‘la]é’te it fotlR s
ack .t resour.c rg
el bae R e o B R ERRY Agonth bdbrll Sl wuss
R0 0 it B R A Brckt @Eﬁéﬁfﬁ%@woﬁz@u%ﬁ% ULt 8P sar
fSenmFoambob sai®y (Opmdaeatd GEB| S360)( 5 MDBECH0GA I 0.04/+0.07) =
does not suffer) or lossy (in mhlch quality suffers
Ut Foithe othtrevaluesiincEables 4fand 6) theifhse gqpreotimbegsdtebiity distributions
onpr essi i s more dr tic). For exanple, |ossy
%B%IS@% |522) Pg gbvﬁgdn?@??na?‘pr oxi mate origi nal audio
information, and the approximation is then |osslessly
conpressed. Deconpression (also called decodi ng)
extracts a reconstructed version of the origina
i nformati on fromthe conpre %ed form One goal of
audi o conpression is to digi aIIy represent audio
signals to provi de maxi nrum perceived signal quality
with the | east possible amobunts of bits. Wth this

goal as a target, various contenporary audi o encodi ng
systens nake use of hunan perceptual nDdeIs. Encoder

o e T e
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all ow ng the encoder to exploit probabilities
fractionally in binary VLCs). On the other hand, the

wobk®7oabdse for vector variable | ength encodi ngpcamsbme/027231

extrenely | arge when single codes represent |arge
groups of synbols or synbols have | arge ranges of
pofentral Valxey (dugifo|tbe2) af ggunpex(pf potenti al
coifp nat i ons) , ;Whi Ch, gonsu e and ,p-0Ckssi ng
recrq:)qpoig&l)i n Q'r%npnf'i (r)wg the VIC tab 'ixa a drOE{S d ng VLCs.
Nuretsqusyvari@ei ons &F varD&RS e| | ehgyt h| 0.025

enc | / dec g —bPe vel d. nmetic
codi f%?g]%&l)’ O(? g] \Ap% = nng\rqggnm?(ggm '\ﬁﬁ ’Zér"]h i que.

ArithaBld % BRsH @Prdthmmﬁ%damdsyh{boamhésqatmm&tes
where the opti

nmber of bits to encode a %ﬁé
i np utBaélyﬂiy@ porprarigg fable ¥ ity hahle hthasstribytions frs unghagegd for the
H3E PRothe ol %Elﬁ&é ;?*(1') CAB@) AR iR B ARRE bE&! dndhddd for the
I ndi vi dual ™ 1 nput nmbol's exists. Arithmetic coding
@smmﬂmbkywnhMohMesAKQpXGSQﬁGDm@emhmeﬂmubmh&qm&nbhea&mae

ngl.e nunber within _a given range, i call t he
bﬁgéw/ fog symbel yalppsoiiin prh Rde fhe sapsEen S%teatﬁ §ta {e Negielyp frseach

g’t.ﬁe el %(0? W% 1iRE1P 2SB89 Chridl £0)Wh ticd ANARE as X(4)

occupyi ng portions of the space between 0 and 1.

ran g For ﬁnegemrailccaldeastadng)ast@dthdﬁstath@fOp%mmOl Vatlnyesoile mkreber of
cul ar Qceur t

B o TR SHEA 50 sy ok Myl R ARl

disribwaioas fou G(ttéthnw R dhsmbmmne mheretR:K h @hrsamcg}&éure can then be

rggeg{q%&g%ﬁ%m R %? ﬁu g?t o% M?}%ﬁﬂ Egeglwlﬁ% fa% ralso B relgeg’c&ﬂt%curswely
15101 i3 Bktusféﬁi&ﬁktﬂfutlbﬁﬂmtsew &dﬂtert@c sedRﬂ1fa£|REsyﬁnth edhee3i(R] t y

di stri.butions. t he .
SPRHtng e P Aina R of Bpter SEHeR IR By 1 Ry MR 2t s,
§Rshs bonseBmedR thd\¥ siafkp d&ﬁﬂﬂlﬁﬂﬁb@oﬁdl@ﬁﬁ@sfoﬁﬂiem dyldol values.
cont ext changes. The context can, becal uIa{ed

Hhesg eanstgnty et e ampbedrafier bF & sasdonieve pee ah%% been fixed, or
ﬁf Ffd optiBR1iRT @R 8PhiplibY d@ing@hd@difih € phaRE itsdMD Uthe SR will start

appearing rn an 1 np ut sequence. Gven the i mportance

Ot Withseree ByBber aﬁ@lsi@bm fdlg Misymbol yaliesn apd ‘déb@%lflwg N

dﬁstéréd B ibStHnR Shchignd tﬁeP UtisEPAPEARoREra@¥on conditional
econpression are richly déevel oped fields. Whatever

distabuithpant ages of prior techniques and systens for

| ossl ess gonpr onpr essi on, however, they
do not hage va??%%@@‘gﬂgﬁggﬁes of the technlques and

syst éite agpreximalpadisttiertionnior SuMARMuSdD Hifferané statgh epnthgaised in
;g{gﬁs[s tl(}%{)/eescotf aéaptl)ée gﬂct%apg cgﬁflll ! érﬁl £c&ilt %Mldgggﬁﬁg?denl%ﬁdmg 81r1d

€ CO €COo are déscri
@cadmg and abdreemaw@elbygthmodm@ amdldbquhg ent ropy nodel s can

si gni ce resour age fo i ple
R R S T R T S
tRRsPNEODIaNgmBal vales The le&ﬂﬁﬁch\fof fhe ts¢ htg; ahlagsobiatidd witieone
dlstrlbutlon I VLC taqgss %g% e attai ned. .Accor.

Ry et pid

to.
Bingry palge (eer (3p2 e Mo Yog i tgompsie
ﬁﬁ@r? J8le Qg IBC Abetrees sREwSHITIQIS23 &ﬁfe@;]&:{ t@the QpproQifate
froma first nodel set that includes nu tiple
@ﬁﬂPﬁﬁysﬁ%H€P§ Tablgdh of the multiple entropy nodels of
the fi psfurd P @le B8led ba&bﬂﬁ&&h@regge@we 108k 416 BorlRd §mboPralues

switching to a second nodel set that includes one or

noeteR, end thepiherparts|of thetrees arg & thy yrbekvadues Heset Qnibnihs

A hndel 8isB BLAGH Sl 12816 7R bndaiidha PUIL YA Sor! Y dyfibol
the processing. Each he one or nore entropy

vabbe lirsseo R is fhe smaﬂdlmsdélsta@eﬁo @elnof the tbds i Righuedd can have a

nodel switch point for switching to another nodel set.

Mor eover, each of the nultiﬁHe entropy nodels of the

first nodel set can further include a second node

switch point for switching to another nodel set. More

generally, each of the nultiple entropy nodels of the

flrst nodel set can. |nclude zero or nore. nDdeI smntch

. r ] a o, .
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processing unit (110) and menory (120). In Figure 1,
this nost basic configuration (130) is included within

wea 20@ghed3| i ne. The processing unit (110) execBCE®AIS2006/027231

conput er - execut abl e i nstructions and may be a real or
a virtual processor. In a nmulti-processing system
soulrhdning idEna e SRinElgfod tHetspmBN @sluteinGerR UTlerplaxmentod iee

instructions to_increase ocessi ng power . The nenpr
T sy BLORBTLEER e B (e T S ey L Peeaaing QR AR the
£30Mpate BOhe \pRdLAbilities dTEIENMbOBraties repfdbntddEiRRMNonihasttanch
nmenory, tc.%,,gt sgngpc&gglp%qlo of the two. The
TAEHRBTS ‘w(t%z@so ahiBtis ol ot suabal Yaluss yoripTend s iy agmon
BREAEBH1d 30 WEr 519608 Font Adtto ue€s one or nore of the
techni ques descri bed herein. A cquutln envi rgnnent

may HQY8vasu s ate inddguie ek thepfyCelpnsthiantof palues in the sot R

ERARMtshiRG pRIEY Ik RIANERRH bl HRPlackN6 YHBS bEneh AlRe frdd Gh addition,
one or nore input devices (150 one or_ nore out put

wewHlsesof S0 FimirR prehgymbel value i it fdias 8 qommon suffix as
fn ﬁﬁ‘t@? by 88 %oﬂﬁln%g) iderfidal MR CRRRELHdO th B &R 28] é{%{)ﬁq{ufﬁnan
shown) such as a bus, controller, or network

tadeesre anfodows t he conponents of the conputing

envirt UIIIItIItH‘%I &) i I i

il md’{y P Gl oo Pt R may shde!
sof twar e (I’]Of &Eﬂ provi c,e5$(il)an oper aft& enviironnent

S
for lotherl softw out 1 n—the conpy Qng
1

envi fdRnEnt ( M_r_a_mi_c_ooxﬁ{)nm esl actj \PLQ Les 'f t he
compdbintls of the conmputingQnvirohment ¥100)  [The
stof & (1140) 140 be nenovdbl® or hon-r&¥vabl e, and
i ncll ¥€PBs |magnetldc di sks, madhetic fapes Or casspettes,
CD- RGiH, |DVDs,11dt any |ot hedlhedi um whi chOldan bel used
to stpre Lnformati nd | C be accessed within
t he é%ﬁ%%'i%ﬁ“gﬁgFﬁggﬁ%h?%?ﬁ 159@%e st orage (140)
St or €kheismat tabiet danbs ufedfort shagessD} wat S(1f.1BskatesTHE) iang §(1), the
devi ce(s) (150) mmy_ be a touch inpuyt device sych as a
m@wraf}x E?B%’é unqsglipedhtor HREROk AT 0 §e §gif h prasarf?less of the
AWof GaluinSEEN NinREGASW) ClBe cARAmENPENL (shBRN Ldrlidea} for symbol
provi des I nput to the conputing environnment (100). For
ediakis dn the seti Rlis § 1@ do diateg ,S(@)h &' (1) ngndt S @phe eifBes (So0n bokljaced)
be a m crophone, sound card, vjdeo card, TV tuper
foahy, respectve Ry PaR! valics @e et e BHER RI Tor O Fgpffix for

Pist«10 2B BleQERRTodk@) sal1.form or a CD- ROM or CDRW
that reads audio or video sanples jnto the cpnputlg% q

» &

envi rla e pse(thobytfmemeodst fop the approrismtes) digripiony gl
gﬁnsqgliﬁ}f}ewg{lﬂeg Evgc\f/),l tavgps@a%g @5din&@'c¥\ﬂih% ﬁfr syBbol ¥FRERhe set R. The

evice t s output” fromthe congutlng
eades shomman Tallg 80y berfrethersplitan slecaien o Fablond aed 1bn( s)

(170) cHabi € ‘*U“““”ﬂlﬁfﬁ'}l'ﬁ’ébdé"’eﬁluffrﬂaﬂ'db'&é'“ C AR, SEgETUm
to angt her conputiln n . [The ni ¢at i I ujm
conveys 'nfnrggu4u£g§£2g§¥ cvupﬁ§gﬂ&gxec“*gﬁpg&s

i nst r e )nnq1 audiio or Yideo i pput ~or output 13; ot-hler
dat a ilA® modul at ed datlf si gnal Al%odul ated d4ta

si gnal X, &(2iXAkall t hat!lhas one orlhore of itd0
char af:lb% ?.Si?‘irgéstz? tcoﬁE tﬁ%ﬂ@msée@tﬁé&!&eé nmanner as to
encode Informatioh 1n the signal. By way of exanple,
and not limtation, comunication nedia include wred
or wreless techniques inplenented with an electrical,
optical, RF, infrared, acoustic, or other carrier. The
techni ques and tools can be described in the genera
context of conputerreadabl e nedia. Conputer-readable
nmedi a are any avail able nedia that can be accessed
within a conputing environnent. By way of exanple, and
not limtation, with the conEuting envi ronnment (100),
conmput er -r eadabl e nedi a i ncl e menory (120), storage
(140), communi cation nedia, and conbi nati ons of any of
t he above. The techni ques and tools can be descri bed
in the general context of conputerexecutable

i nstructions, such as those included in program

o - a o o o o
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each spectral coefficient, but the quantization step
size itself can change fromone iteration of a
wqueoTioirasi on | oop to the next to affect the bPCTAaR®6/027231
of the entropy encoder (260) output. O her Kkinds of
qgquanti zati on are non-uni form vector quantization,
and/ of non- adapt I|veHge#aeh tg@tbron] The entropy encoder
(260)| | ossl essly cgaprgg§e§dq%gptized coefficient data
recei vﬁ'& from-the—qguants et (2560), for exanple,
perfo &yy Ft—t-evel ek and—yector variable | ength
codin ar+ods—aeehants fer—ent r opy encodi ng
(pote Hy including preprocessing) in some
enbogupRNDS s&roadftesg@t:bdxerdblerfoﬁﬂt@the statesections |11

thro ernati ntro er (2

o oo oy Vel g e ST s SR RRERy Sotbsgte
émsslaaﬁugsan&)fﬂm@ncswamy uﬁmcgader Thi@(hale aBwitcHROh e ﬂrtteode
nunber of bits spent encodin

9 audi o |nfornaa gg %n bol
(il 1 PR PR UM 60 £ SCRETRCAES B 1o qry OB BPIs eiymbo
&%ZQ:)n th € R G835 £l dfete R0 )ThwBkdeBerhdntotiiahelbiidpriaRicode
(250) to regulate the bit rate and/or quality of the

feoun thasecend el td¥eoder (200). The control l er (270)

out pgi 3 mtol%eco%?c&t hig@tchRA GESRzafib 6F Hnerhdiecod @iblds 28¢ Huffman
(250) wth th goal of satrsfying bit rate and quallt
c@@mebtearqmcludennrﬁaﬂp £pmBron breachspeadesonmeydyranchsopspPyAing
t@? 'sﬁrglg%ugcgﬁcrﬁpﬁﬂstﬁgu@dﬂ%pa[ difeRek &Eéépsiaslyhl@ﬂl &a@ue@ ﬁ{ é’%-stage

I'tiplexes the sid
implenrenatioo therfistestage alut‘ﬂrr@mcochaetald@srr@n inpdyda m&tlnir eacme codes,

%ggcreacﬁp&qﬁlelg lﬁﬁfg%mﬂ’log%%nx\ﬁ%h the entropy encoded

a receive omt entropy encoder (260). The MJX
(280)A@agmwnﬂwumeﬂaﬁhmntmhﬁdﬁmmmebeNMQm%ﬁuonegﬂXme

Ig%r%rg }E,Eﬁ@ 2&0&&0 atr)lg os%% th«?r sFllgagg?ﬁ]t‘g&Qa%%&%%s)gQ ko sw@tclt to

&Eral t
ﬁ@ﬁ@tHeﬁman&MEemkﬂamuﬁﬁmﬁﬂhmﬁcmhnmﬂessed audi o

|nfornat|Qn [ udi ng entro ded
si de I} APYHAHT t%:)tﬂe’ apﬁ%ﬁ?%ng EXT{ ﬁ%o u@%dd auéggj) i 18
Joﬂﬁl@ﬂé&ddﬁif‘gtSShe&wfbﬂceﬁtaﬁiFSblﬁSol(\a%9 (ratﬂfér&haiﬂ‘mich tparexter table).

1 ar ses tion int tstr
( 305 e el BF Sy o RS HEREPSUcieR Db i S AW he
RS 0B BOEes. THE eI a(3ER) VIO eblidesochrs \(HCsrmthSymbol
buffers to conpensate for short-t atlon '% ¢
Yahitee MeRGER {05 2fl1ofi & eteap bfates. AT HHISP @x‘??t@ta@fe S (97 ‘t’j stafe o
RELNBH KastdclalEVL.C AR Ymil hafesfimsdi @ s. The entropy

decoder (320) | osslessly deconpresses entropy codes

r eceiMergover, olthqush toENEIRIing exAmplesibertratediredpasrirpingdrode
élﬁgsc Eftﬁtatﬁlgl {o'dg kB d?@atnﬁcal gh’%’yqﬂélf EJA¥s @e%@ﬁtﬁﬁg of B8 9})mbol

ies the 1 nverSe of the entrog% encodi ng
\taerclsr thathaeve bmdbrowsaeﬁeF@rde@mawﬂbwym@b i thergnopder nd

GBLGFP% SR AT ERO B 3t G i

qﬁan&kﬂhrmhéﬁﬁmbdecbmmes a quantization step size from

t he and e|v d
oot g?r}gm(l ég%re Iy SR tor 37 ;&%b%g% é%bﬁéfﬁl%zagé N VIC tables,
driV e¢es 6f uglngrHuftnen cO330)f thpp hiedsditjbiat mbsatst ofzth¢ Movymbolegalues,

size_to the gua zed freql ef

G 1 5 g ped Rl B8 TS Aoy mebBiE P <ARI 4P ron

%%A@th Nﬁgimo@ﬁ hped £ Biafidhes U&lﬁ[eﬂ@o,w,angbﬁéﬁbadhrbrarﬁh rbtiechosen
noi se gener.at or receives,

o G GhmAR Preatien &VaRRPIE Fori AioSei, EtegReolt ssgiihe L

are noi se substituted as well as any paraneters for

the form of the noise. The noi se generator (340)

generates the patterns for the indicated bands, and

passes the information to t € i nverse wei ghter (350).

The i nverse wei ghter (350) receives the weighting

factors fromthe DEMJX (310), patterns for any

noi se-substituted bands fromthe noise generator

(340) and the partlally reconstructed frequency
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quanti zer (460) may instead perform sone other kind of
guanti zati on. The entropy encoder (470) |osslessly

woaogresses quanti zed coefficient data recei ved8CTmsm06/027231

the quantizer (460), generally as described above with
reference to the entropy encoder (260) of Figure 2.
sMBdeksasl ﬁecﬁi@%@rrﬁaﬁmﬁnéd}fgaﬁﬁﬁtb @tﬂ)&et@,l’h@lﬁﬂd:aﬁ@ syRettanihg &wey states

Gt Trghs P o PR PR OREE ot phABE BrPryscioen

control | es, (48B)anle Dsstitblitiorsier AkibiihétiaCodidEDpcddig.
regulate the bit r %ﬁ%and/or ualltﬁ of the output of
the &R e tgEsncpIRsYgecoer ARRSRTIAIC ALtk arg Bitef it &ithmetic

ﬁx?ﬂdbé@‘iﬂgo mrttﬁ&ttwo%dﬁlg gbitRalBURR Vo8 %préséﬁmg aWetidy df3Pmbols
of satisfying quality and/or bit rat
e@rﬁgtg feutbsT withis a§i%eB &gt Eynleélgt tae gur@tﬁéé%ﬁamvaé)nuaha
RB9QRI03hEd . @nt Vis esu“eeﬁt%u&lﬂg )in 5amaq§§gr AWdEe ﬂttatn@ge is
for the m xed/pure |oss|ess coding he encoder
qamwwyecttée@ndlheomﬁhﬁ owbphilily disydurtien of syaohwpliasde for an
entin FREES;
Fram by py aafefly oita 0 BRecktle i o pInR, ARRERoAwm in
Bedodd Beouldhge Mjbdn(cn’@(b)e mandt"ﬁapleeli ed h@ mltoihl vabueiimTahlerht foo rX(O),

i t .
168 oo AR Brp B8t B8 sl RGBS u 806 RDe 11 o
mtemwkhmﬂnmmndmywendbueﬁs (470 474) . The MJIX (490)
i nglhudes—one rareshutfrers—tor 2 control or other
puripeses- rh'éggord “ﬁ 'f%gléggfﬁgﬂ'th reference to
Figu%@»ﬁxotheoébccndoéudlo dedsder (500) receives a
bi t|s (|50%)y of| c essed dio information. The
bi tis ‘*§§gb Rﬂg\ -rc!gues en*r£§§ encpdeddat a as wel |
as sﬂmbkunfop@dtlcn Péom|whi ci9-3 he decoder (500)

reconstructs, audi o sanp 595
par s aEa o NeRTOBTa 5 P BIGPRLY K s¥Fibel 8RO Seined.
l nf OrA"IEHohg’fﬂthE PrdcbBng@d RS 1I@frate TR e dl@eOHghed &&ﬁbuuome

510) .i ncl udes one or nDre buffeﬁs t o compens
flispag Y=td1%“él?"r%°9%ﬁ131na¥1}°6 Ve Aeepaip e g gumbe) values that have

l;eleH ?Fdé@stsécp NSor ki Byt Yiryhg ditEb@ibAk Ghe AR akd decoder can
/or ot factors. The entropy decoder

s(tela@becm\@bsuse@ml@m@@@ﬁmg s somp syl velbebed p singledigiribution
¥ ﬂ% b@ﬁ%ﬂé (510), typically applying the inverse
e’entropy encoding techniques used in the encoder
(400). Whén deEsainplg TrainingtoBetermingEnfropyMedelsodi ng
node, e, Qgﬁgt'
spectvrvg%]1 coe% Ct%g?{“edﬁ‘t%&g‘g? gel& g‘? gﬁgﬂﬁggﬁam ?dgfs%r
gntbobspthe detoapyinnglelsmltzuately dersod pmpiobabiliy disténitioh bdemiation for

et al | : ] / .
R
semadarsésthe (BDO)inghppoaglr sistelmins btetss hryd proleabd iyl diawidhirdons for
data for, .the m xed/ pure | ossless coding node. The tile

WPY B0t i on decoder (530) receives and, if
necegsgiry 24 dlmdesmsag@ feomtiiuR2400) fe @tusegng prebatdlityer ns

of tiles for fr m t he 9 The tile
i}atwms inie BRRRIT 6 sﬁp woahtnpg@x % %/8%0881115 .scheme The
HREqui( mOQ&Ea@{?‘B&ﬂ)&lﬁ? distribiorsiof Sn@uN/A1G8E 28 tlaihg vectors, and
decoder (530 asses tile pattern informatjion to
haipiging vsttﬁ@rarwetneé nto Fingters, Fabisde plugtsiiies apprggehes used for

hﬂ&gﬁ&%hggkhgd%gagnel transforner (540) receives the
quant’i zed spectral coefficient data fromthe entropy

dec odirstgrb 26)toelblaiisI(24H8) adtyad p@h@hl@ﬁdlamm@pmﬁor g ypgtors.
d

Ty &R b R L BB CR B fppfoRe B0 Sl Rpr audi

exanpl e, the multi-channel transfornlused and

transforned parts of tiles. 4king this information,

the inverse nulti-channel transfornmer (540)

deconpresses the transformmatrix as necessary, and

selectively and flexibly applies one or nore inverse

nultlchannel transforns to the audlo data The |nverse

T L 7 N\ o . "
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post processor (740) reorders quantized spectral
coefficients, as described in section |IV.

waéhoernetsavel y, the postprocessor (740) perfor RETRISR®6/027231

ot her type of postprocessing. Aside fromentropy
decoded coefficients, the postprocessor (740) receives

%%aﬁg/dédagi% Rt b@ihpld, qutrmblw cﬁitﬁ‘@ﬁi@m ©f %gﬂbdﬂ @?lﬁésl ihi ltars@o frame
he pos rocessi ng. or exa e |l nrormati on
Hepemaspae gﬁp@@ﬁéﬂ% FOF SRnCERL §‘{$‘§ Mlﬂg@eﬁf?fﬁ% Sesriarpingset meludes
r{?ﬁlﬁﬁlb Ghdi@Sour@s st pRBALlify dBBSHutiORs dré bbtafekd fo Hﬁlltﬁiléjﬁb-

I nformati on i ncludes inforfmation used_in reordering,
feamen of the diffpt pydio squpes f Tieinig wetogcan B e‘?tPIB%(HﬁPTﬁ training at
A6l R akYanhG JuRYiSsSnguant i zer (720) perforns

I nverse quantlzatlon ?rodu0|ng reconstructed

coef fTihe fashthex 7Iosyrs §2424) the gpinineyRgIPIs Using @ firgtgest aeetric. For
69(% BllteI t‘ﬁg Firsk Zc%?)neﬂn% i&fle %gﬁ’érédé&ror %":Ni.‘g]@r) Mrhe Elﬂgt@ﬁng itself can use

quanti zer or so quanti zer.
a vanau@rce”dhmgemmnhmﬁ 1@yl owithenn (“ﬁhﬁﬁ’) arxpByed (it reforsned e
iflre 981019 SR oRECRMIN R Ba UL On BRCHIR Larl i i nd REP

ans ormc |ng y qu nt|za ion and entropy
icepadively ctuSteesdl'amngV@mmm&sasglm nubenofzlfsiexs detatingsdtoeam
bR R e P R A Bt sl B iR R BByt Ao given
akcdbdf. Aher sbma msmbennf ittatiomayihe to@tﬁnﬂsqzwe‘sofa;ﬂmdmbls that the first
descri.bed below%mhich exploit such correlation to
SOFIPEUC SIHIHE %f fi ci ency. In particular, in sone

e rrboctlhmam fhen MTireNQABBthSGerassiny eses ralost metfit. gﬁmexanple

perfaorms coefficient ictign. o uanti ze
(5 erRAS B 1o EIRee oo B By S DR arfaiange
HE£0dedlatl U RoRSHBIEN INE PRbAHIlit dgtTtRtides. Tn t@rreffiement (2430),

perforns coefficjient prediction_ on quantiz tg(]l} EleCt r al
regfe pf the Flapfedngiigeic sgn E:%@%ﬁ%or dpfferent gﬁ*ﬁlpé“?j? Bt elfjtermg logic

FRERR thel st obtpit§®| audi o encoder that conpresses
audio as a waveform an input audio signal ,is

t r ansihes. peeprding ogigurg 3t thptoel w%w%agf@ammre@%ﬂnéhe
ﬁ{sgsg%fe %é“;o\M 35 the R c@s@ LR (€8, MIH Wt BHY roﬁﬁﬁfgﬂr@oablhty

su se w ndow ng analysis of the Stefeo audi o sh

iness Iﬁurgume(“SMFT”bduﬁ@rs forrhe digribytions indlemserepérstage dhe @ﬁb%ﬁs the
i gur

R G R e R S S T

(ebtylwﬂﬁ Blrrgplesth opipute)tiuh depamof roedet erdopy enwels agthe relative entropy

whi .| f i.t at
TG e e
i tricl Govirefnim et ek, Sut @ntresultdemin- dpyimai cldstovigowinaiat is ¢ only

such that the si within an n .W.n tly
S pay e s e P o B BRI it G BRREHEER ST L o
1nderra6§\fdﬁh&bp}ais enofitieuniplexad corputy)e hiiti atsoabsuits in better
thes ectral fficients of a sub-frame or other
Wﬁﬁ%gvra?%n%é%ca g RRICAS have any |inear correlation

among ltemivelRod 16T used dnothisr ApEdaBRE detbarhink RRtes RACHoBAblity
coefficients usually have song, hi Fgﬁ;}ﬁor der

distbytions.cBer sxanRlps thhtoolet MR o PMBh & reldyeginfropy for
AU ELR G £BSHIWRY: £AHE. NOr, HeNod uslaisiRle EMBSAL in a single-stage
assunptions that are inplicit in such encoding do not
protads.i n vari ous circunstances. For instance, for

cert %’1@1& ¥$ 3y o@ﬂecﬁﬁﬂf@%@ %r ﬁﬁ@érﬁlgﬁa\g\nﬁ‘ﬁg vecRPE&b g to a

coef fi or ot rdow ar e not
Veeramscﬁ"a}DA yAsumcfogure Bfatthajteclﬁmue 3509) tofatst frebabiive disiuigms of

t }I\Xaah?elts %n%%IBI o VgCtV\gS né%l%?f%ect@annlg VJ&&)I?S ;I'E %}O\l}\lls%@iﬁlyo éll?S?ﬁ%S

CECTEN “coef i cle
correl ation. Contenporary vvaveformbased encoders fail
to take advantage of such cot&elation in entropy
codi ng. As anot her exanpl e, when wi ndowi ng analysis is
applied to some audio signals, the signal within a
particul ar window is not necessarily stationary. If
|nput audlo changes heaV|Iy over tlne (e g., for a

s o I TR Y Y L



10

15

20

25

30

version of the encoder shown in Figure 6, with
coefficient prediction as the preprocessing before

wenvrapywssodi ng. Wth reference to Figure 11, PO®US2006/027231

encoder conputes the difference (also called the
prediction residual) between a quantized spectra

coef fioGtethe tdol dGapPuteds W) psi@gle cluster frErﬁrtraiﬂﬁ@ vectors. For
predi ctor, a tine-de|ayed ntized spectr

geaunk 4Uéroa9@1nefdﬁ°°&érga{9r LeTple. fhe traipiag ‘f?FPéSoaf%?mBabﬂ“Y

(ﬁitﬁﬁﬂtﬁ)hé R stRIRs fokd different fiidNoBfESI LR Bs dudid fles éncoded at
1111) is signaled as side information.in the bitstream

diffqromyt ratrﬁ@décmqu%igy sedfirgsd &he 1umbeo of traiping gesjore ABHE
&e?@nag Ioh fltﬁﬁl@lﬂgﬁaﬁbﬁl 1€ od OifnpRitteRtdtion, Phelthl IBtalrElabO@M0G times
. e quantized spectral coefficient 1105) is

mp1s @ramg ‘@P@tﬁ than finsbclpsters porgrijted; The singly)clysgsy is the centroid of
SO0 BB S B o syt oy
eimbivstion obthe bsipwadedgrsdecoder mnth prediction of

guan I:Cl t
decodiF LTS LTOR HENENSer fRm QAT Chifers, B8 oxamole,
the (ol ese8 pomcifh] cwmndmemtaages's wddkidhe singde n]p@tprem’@ two clusters; one

redrct a ' ce
L
@@emiéﬁrcoahtmmen t}iélpglmclpampmmrteht s fiid aghend a gdnseli thatiion

as eql} gﬁt(%i gﬁel'—ﬁ? ﬁ gltgﬁl%g)ﬁ Ctor %BXC g %ma%?((ﬂé,d;le tool uses

aﬁfeaﬁm afalghid tb eplﬁmmeclmrureo fnumplet diestdeé.t st ream ( 1295)

The d d d
e SRR L0 R RSP AR e s

sHdaidinoZ6 SoriP@sst hetkic CB&f dkiniple/the {okPmbiric 1§:MSEI Riative entropy, or
predi ctor,  a_tinme-delayed quanti ze

oot qthesRsic. (YIS 6eh B8 Yeforershi g Slrlﬁ i CW the Euclidean
E’r)ﬁt@ﬁ?de%h&@n E@?&&fablﬁ%s‘rﬂlﬁutmyﬂ)@mﬁr& @he&ﬁdlﬁﬂ%@@ﬁr Qhd (121

I's parsed omthe bitstream (1295 uanti zed
gp@enqnérng weiatsiaf theehister.1 Pastelative etiogy b‘?}WP%r fétﬂalPlﬁg {/pfgor and
%lhgtosrtcag g{b @ ¥he(d A e hBweEP MRMLAL VeRoind thStePh LIS OF

or a stibsequent quantized spectral coefficient
(1205} tdining gueces, Albg Avidst&2), the prediction and),
di fference operations in the encoder and the
g’h&g hGhdiQks gE GisSH Eﬁe%ﬁﬁlﬂg VRS aﬁ&lﬁﬁﬁ: H8G g GLan9! Ctﬁé‘ feldtve
dan do is sinplifies encoder ”and
eiempyl ardlaam R @it rate dembvrpuﬂatrorm@m@tdahqm@ﬁﬁl thestraipiag vector and
ons [
PREPE LR Siftlesphalnlf APy HERR et BeBAERpich e toining
QﬂﬂﬂamsmﬂﬁmW£ﬁMSEﬁnwent@geeemmnwesc This typically

o1 P! LSS, TRLSTRo 2l 90 SLOASLRS APHRt AR RARR

tlh@etddn Gopeafiblepfoe eathicatiant clistes Ithmbolfcympllitas the editoid afrihe

further rediction factor. in.a.r e of-1to 1 can
BRNBEAREPS 5l %fquﬁa et st hlerepvy, Jo ol tg-cgmpipggach Current

BMbiby dRlsbmabihecoaib@iatibh 6MNBe fraihink Rectfs eERbsificdto @tﬁrﬂcﬁlﬁem

be i Ienente u5|gg binary shift

a rations
Fi gur Bl teql dgtsgmings (2ofra vheliay e B]I“StFQ%év taﬁjélfzegr g%rr Xample the

Wo?giegltsq{'hetﬁ@p tHe Qhﬁ{g@ '1rpclﬁ§§fb‘ 66 YeltRe GRER a0 thy rd@bmpiitrg
encoder/ decoder ("codec") system Wth an adaptive

fa5AeX sabsfite sompe erifpria: dPne oritpsiop istlintdhg Jestarabavsmotthififgdy more
fh%n tsgiﬁe ﬁ]?égﬁ B Eﬁgﬁr;fttn’l 4 réc@fglgﬁ’ﬁng‘@%) NRerde ﬂﬁ@s@ofd%nohﬂte
ong term or a first-or redi ctor, a test for
gérmbild dntimnplesnentafion. ahltermaivelyxtersiobconsiders efsoensyorgdigpyal
constrains the prediction factor to be within the
range of - 1 to +1, inclusive. Alternatively, the
predictor is a hrgher order fftedictor. For exanple,
the predictor has up to 16 prediction factors for a
16th order predictor. For adaptive coefficient
predi ction, the encoder changes the prediction factor
fronrsub frane to sub frane or on some other basrs

o o o o a o s
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spectral coefficients in the segnent then entropy
codes (1350) the predictively coded coefficient(s).

woeano7aiadspl e, the encoder uses del ay buffers ardT/US2006/027231

arithmetic as shown in Figure 11 for the coefficient
prediction. Alternatively, the encoder uses sone other
diteidi Cf the lustes hav i stafiliied, the exdi clhdsifies (2536 Dhe afieling vectors
subseguent entraq coding.£§$30) qg pr gceed

Bepeen Cret glustars (SReeRARES? B dRiqr ﬁ% CBEPITMETS50)

but wE® thyQirkat &1wstag Bavb afabiiesd, ﬁféftodl g6 AindAD5 5 va@lether there
| ength coding, run-]evel caqdin sone ot her t

BHEPEY cle%iaan& genprl, thedlesired oym gt Pblétefswen boet 9 Hdent mff
¢ e&agﬁ Refsds3dRdding HefoBnsRe! eHaﬁh@ﬁbbé &mérpfendsqe 428 to more
é% e one or nore_quantized spectral

erainfl eflaptiyidy ingnirapygedealse pithe easbofdpeended memprygiRaget farstoring
cﬁgtﬁﬁlt&hé MAERdiE thp alhenh&Rrd fpREGH C&Eédoﬂavfn?gcﬁl% cluSters also

. The encoder then determ nes (1360) wheét her
remﬁ hatisorgiside iefeemationts signgled fe-2.ofo tediepte dvembetzqmu tafeles, etc.).
1‘(x %Jlustte!'f? 1R BHRIET e RS I ?fé@é &R DGRYE! traﬁx‘ﬁHE Yot
eprediction factor e next segnent
asldglmfﬁrel ¢luges) whitleusyalistindicateringrazsed misnmtaretwden fhe catrpy
E r naling of a
‘%@E?QmF g%yyg%%énﬁgﬁ&gyéggnéggg%ﬂﬂﬁgﬁ%hﬁkgasis,gmhere
t he dfihbdesiefl ngwbereitlssters hp:errmd bteanredchat] thertdolsplits (2560) some

Al
G O U P bR bl Be RATID afifl RBR R LB o
sonexiltel enalybisits splitpichatet fntd mbrodm,ess [Buepbise theatolaedkd IGafinal
e cost

St e PR s U FArG. P SERE ISR 7

duhen@mmkemlﬂﬂ ﬁdﬁlt &t b Y uérs, M toblbah flMeach of the G - F top
segnentatlé , that results in the |east ngnger
TR FUsIers (g Tone it o fharrERAY GriniggireirR aiasgied to the

RABRICLERM)SIRb &b Sl0stblf OF, iRttt ah & at me tdpmskbe iPédech
stream D. Exanple Technlques for n%gg?

ifsratign OF promg ity b nlitge. Hhg @Péthiac%ﬁb%g (%530) the training

YeB ot UctiiRn CAAQR b1ub@rs é&rsﬁﬁlﬂ @gémceérdﬂlgwtﬁe %64 nsRgct r al
coefficients during decod |n%- For exanpl e, a decoder
é

such Vékenthecusteat dngdeiphgve sap ?deanﬂthd@ms}whehef clusters has

{

R R, L e GO, B iR LR0), FREA B 2340), and
lttiag (26QDIssentieldy mnstﬂntefaa dteration off the ﬁéﬁl veriatftomdaluring the
. F anpl e, the decoder parses the
%%%@ﬁ%ﬁ%ggﬁgkﬂ%%?ﬂv%]8§ﬁ3t|on froma bitstream and
r ecormde ltasvhmquea(Zﬁﬁ(édxf Eigurerd Sfcag boimcorpbrated éntp thedeadinigoa (2400) of

entr od cod code
fElﬁLgC {} a3 Io(l:li)w% n’f’lfg)ey t8{):1 dore%d xin}s tF%tggtgﬁ ue 0%}; f; lﬁgv%/re %‘ gdsmg NISE as
the é(&f fnetoic tintisthp destred hurhtive omlmhrcislrmhéch CAtghat point, the tool

e b gruitis i earans Gn uranp Bk oo n! SR Bagp subiie

G&eSelbiie Do 4s the Eost héwis undilhie dm&dﬁﬁblﬁm dhRngeft birthore
redictjon factor on a spectral segment-by-segment

thapssome thgdold 3@t egnent is all or part of the whole

S pec trhi BcRigRes 240! 2 V0PcRbe AbdUaD pRIIASH RS PR Stels RGthGRobability
npl enent ation, and where the prediction factor

4l‘ﬁlf1@¥fwa-‘€ ihatappEoximage agtend disaibRBOns byt Tswe thesame sondiionals
cg 09 ek RRAY @yrﬁbél Rafuef ah GRGE of tﬁ$ gﬁa%‘lt’ al fr ewOE of section

ecoder entrop ecodes (1420) or one or
Yo e thauarhm@eﬁel 2406 @ﬁ@@lcarcbﬁeﬁﬁd tﬂ paeduse affprotimatsauehability

M G L S i T
(dlfference val ue(s)) for the quantized spectra
coefficient(s). Wen coef fi cPent predi cti on has not
been used during encoding (zero predictor), the
information is the quantized spectral coefficients
t hensel ves. The decoder then determ nes (1430) whet her
or not spectral coeff|C|ent predlctlon has been used
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for periodic signals, however. In sunmary, severa
probl ens have been described, which can be addressed

woyomeidssci ent reordering techni ques and t ool BCT®Selw6/027231

coefficient reordering techniques and tools need not
be applied so as to address any or all of these
Hettioy)BddilONEetiaintBhat heasrpdidort dlbﬂfﬂ)&ﬁﬁmﬁbegm{hmﬂ values in a set

Reor dering Spectral Coefficients. i nents,
Bfe %é@iﬂ%&’%ﬁf’f@?ﬁBlStP@éf'Faéeér(!’r@J)g‘sﬁz)dfdé S A RIS ()

oeffijcients. before entro
ESprLlp ot Rirasooterbnuris: RBRR s e lS sSnbelaates bag
&8 @&{s&ﬁhe@g%héw& iePustiGs Y Brang 1) OPthe SRR, B pr&l@bility Py iy of
certain patterns and types of content such as periodic

Bdl@’hmafglmfsﬁtd i® ﬂﬂ&a’&ﬂ bh dtermnibesof tialeng \aefodiﬁdlas&@ed in the cluster
{ uces r danc¥ Qe sp ctral g L ﬁ S50 8s
%% thahif#tey n? @f er t‘ialﬂt St TREEEE Geft" 8 fets sum to
encoawnl refédiideNYFEaRIS| M tHoheconpafitte2sa thd mdemlmrs one

entro decodi.n conpensates for the reordering i
HBoTE skt &?tgﬁvt@nggn%lﬁ%aahe ErRoe o P HGERD Suppose there are

Nentd %r'M‘ gjgﬁ’(fol Qé’lﬁ&t bt IRe6 ik Al subRefdt kel /g B}'rﬁbol Ef@lﬁles each of
exanp t encoder is a nodified version of

G L is b SIS . b L efd g, e gymbol

{/fﬁl?és %ﬁnnsaoﬁ%rf &He oF %fo éuﬁée%maﬁ be HoupddiBro@NeRRIn (b&a}%/ switch)
fied version of the encoder shown in Fi

wnttwl yadesr dléxemgﬂlé)@ Itseh Wmﬁfsmtéls @rlrfﬁ@l TS %emttliﬂ@éﬁg proceeds
&AHaN@cudflt g;n TRk, élﬁ@ﬁ'sz g t g e Oy t4hEL Q.G0, bol values

recelves quantize efficients 1605) from a
Gubtractineoff the e clgmeants mztbcjll slph;@ts,raad addieg £ eleiments iorathfe

s L

scpxdﬂionaildxs:trd:enhbn(s) e t@rnmtﬂ;ﬁnﬁf;hm the guimkt. e rtlatm@s repgated on

Hoa AL 75l P PR L2 Eh b (rbofky “BRAT Bl oses. The

f€ining Gecorp &drttieis will bathe eamlthﬁalekqnﬂﬂmmbﬂ(d) tvithiin i Dstbsets,

entro din enc Bef t.he entro codj ng,
e f PR b i oftey Ueg o Brhrp SRt A or

feem@idelry e&bestod Sr diest kutgditided f@Edt Ndineé thyrel die idve P states for E;

coefficients. For exanple, the reordering clusters
V%Wﬁe peak coefficients together, which inproves

the efffoe H&f@ﬂtlﬁwﬁwweﬁu%ﬁfélﬁ@et’d A andl®, eridi B IhiB is based
codi ng for _thgose_coefficients, and the reorderin :

B bpTebaRIiL A B R o thingle gargng clagipry ‘Sppeguently; the
EQEfithifd NER Q’i}ﬁ R @éﬁeﬂcﬂ)ﬂiﬁe 9&%&1&1@0@ Blifg Hﬁh&‘%@ﬁbcﬁ@@éﬁﬁ%s

toget her, whi I nproves t ICIGHC% subsequent
foueportione pf e @amglgfvsiewtsmﬁ)é r@ﬁ@@ﬁw elugerskandthe prabahilitgave

nts, the encoder interleaves the
2@2@%@g+ﬁ%g§{$#%%€nts al ong the segnent that shows the
perlodlc Pat t eAdterpgives.si npl e exanpl e, the encoder
bro
ol }“’Sﬁﬁn AR reéepﬁllg%g%@ sclnfmesus%r%erﬁ\pﬁp@ %&kggoe fﬁﬁé@t@gst for
sane slyelbbmmes tndnesinper sungiiesdlstnbﬁmnétdﬂeﬁir othgr $ylmbois wdaasd

RREueh Pt TePrer SroEPRE i R BEHLBRR B B LES Y R
Sifiropi codﬂi@pe@f@@tﬁﬂ&é thorthmigqes andieols daxteyd in gedﬂlbh M aratnore

coeff|C| ve been sel ect Supposet

ety SR Ole B P B LT GURep P cRIGodRT Oficcoder
6an BREtiVEly hbsketbRftcet aFftrdACEitREy ﬁﬁﬂél@iﬂhshléﬁwhlc§nﬁ§atrﬁ@hon that
coeff|C|ents Before interleaving, the series is: A0

Al A2 A3 BO Bl B2 B3 C0 C1 C2 C3 D0 D1 D2 D3 , and

after interleaving, the series is: AO BO CO DO A Bi

G D A2 B2 C2 D2 A3 B3 C3 D3 . Thus, the reordered
series puts coefficients O, A 8, and 12 first, then
coefficients 1, 5, 9, and 13, and so on. If, in each
period, only the first coefficient has a significant

val ue, after interleaving only the first four
coeff|C|ents in the serles have S|gn|f|cant values

Y " T Y Y o o
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coefficients will be reordered. For exanple, the
encoder finds a segnent of the spectral coefficients

woOhed7/hes3a periodic pattern. To illustrate, i RCFEUS206/027231

15b, only the first 800 or so coefficients have a
periodic pattern. The encoder can exclude sone peri ods
Bhb1ENBors Q8IPRIRLy ok 96the SAIBAEVAIRG andTREs A% ?ti‘iﬁﬂy&‘or dthertshigbol
first one or J%o periods do not resenb he ot her
VBBes-ods, the first one or two periods are excl uded

f r omgigrchR RIS EANEd BAIRGS HFodels Qaﬁﬁf@eﬂ’é@%ﬁﬁ;ﬁplé &ftrobl bidlels
part of a segnent_ includes |eading zero

nso#YifsB(¢-8d p@tmsé Y ftghinedp p singlgenierymodeh @ré’ﬁ& Biebble pabel
vafs)f 'FB§éxth?[é QQetBPHQEmEI?QJcQ It at Hnld1Eved BRMRIBS one Huffman
Sim’l arl he encoder al so tracks the |ast period

dgde tabbmerwétwlq Huffihen endg ables. Training capjeecus mm&gwle phases "Ina
ﬁrgt%ﬁﬂnflé ﬁﬁsé gieNs b{:lhﬁluleﬁﬁg tdgméhfgter Q%gﬂﬁ% inoad%{ Qrorﬁlg& R, there

mant OI" ex e encoae e nunber o
tpemndltuonaltdhﬁérﬂs@gmﬁqmsyram velues ideef R inghessegadortall|statrgt Ahgry ina
r
s“%%g@e%?@? ang gggsg %&Zc e sggnr?al Jgﬁleg %gée%?lﬁogg F rfl&r c%ﬁstﬁ t on
enditoet dsgbritedr sauiol vt upsm Roglliftesk gmdﬂae pmbaiglﬂa

fi h
bt £k HRSTPEN BRe RESh 1 sPERGRE iR prastpygtates for
&ﬁ@ﬁﬂ&hﬁ@%ﬂh@ﬁﬂ£s | engt hs of runs of
| 1] -val ff t
S e ST e AT O e Gans e b ERaBos o

digargiithets OF edthpy aR@HE Bf anothbelentr Ferdxhaplgf for Raward@daptation,
limted t% |nte%gé val ue ?r t he, peri od Iength an

s ghlsef a ik fetio n Geie EPTes ARSI e SHitRe iesged s esoape
d@;ﬁ@&i SdeBhdGeiof dﬁ'@BﬂM@retI—hﬁﬁﬁﬁlfcb@d 1apiey, afd a tde6nd @QEHING a

gnlflcantl , eventual ]y inproving.the entro y codi_ng
pet ofpe G aRIBREpS epde dbisi s &Y tRitngG Fy B erplues can be”

Je%%ﬁeg&f dsirghh QE4TRY fo@ﬁ‘ ﬁrsY\’EBt ohertdPy hdad1s A6t PR b @6tond set of
adj ust ments and prerol I values. For example, in an

dnrppyerredrlaor e Stivratthizd sep aEenopy madady eThe;f@thanql disttbyton for
S&H‘:‘%P %‘_ﬁ{esefﬁ Q%H&rﬁi%s ?ltngglrvafu@g)f W48 hAd 1é ﬁllg Qé'rH@fdr QM si@fes, and

I ni arting positio period i 1Is

the cmd(tmn&l dietribusion fesgbyl valagintstieS Glgnonnmynémﬂ ialges in O and R)

Sitli riod i is the initial starting position
]Eﬁwsﬁngﬁmgpsggrlod The encoder keeps a period
p05| tAsole ﬂcmbhckhmdmal bredddlr, e®rar¢thécaly arganinef guopy imordels can
. en 03|t| of perids f cki
P bd R P ARG BT oo RS Ble 5B RS ) Rityerd
adptasdn, Eehﬁ taﬂﬂde)ﬁal fastsendf Hdﬁﬁnqnebda)td‘sles mnclifies anasdape whnterio a

eval uat i i fferen artlcul I he

S httmsacs RueS AR teR g ise e Bhondith S utiifegee

BBIed int108e & estdiR & to thlbyseﬂﬂﬁilﬁfma{ﬁlfoﬁe @bkt f Tairénd &n occur in

fromthe initial positi 0 as ng %f entrqg f

BedPlighasesr Ingdmimhase, sym Qﬁoméaﬁlées &re eélé% cipedpa set’Q fora

BisRl §1 aably GORAS drGiseie for i detsRE bRk yiri®lelsNiThe 8bnditional

starting position of the period the encoder shifts the

dsteibutiondorrambel e gt et Mlgaor@a@wbold‘alue%@f@i ig thespge £ all

Jteﬂ@st ThBRSE ah %ﬂ@onaﬁ&ﬂﬂﬂh& bigR0Mor %%%b&l'v‘ime&nss@@w th'l@ c@ﬁstramt
begi’nni ng o eriod i1 nstead t he end of

@y @wilitional |d§mhydon mlnﬁe rad tm@wboltm@e%ﬁ@adl@rsebg 8t @@iﬁ@ated as

other t

0 AR 0k S Eeet B bR S EPT for PUBL Scls 0 propy

medslx eIn éids pliﬁlse tlmmoodiaonaétlsmbuﬂlmdbewnﬂ)obwéwsl111 sef 1 (igmoring

Pr rg | i ndj hF% co(ﬁgls nts at t he begi nning of a

%@%P o il #ot “Y 8ordéied rel ative to each other.

Commonl y, the peak at the start of a period is not

just one spectral coefficien There nmay be two or

three coefficients with large values at the start of

the period, for exanple, and such coefficients are

preroll coefficients. Preroll coefficients are
|nterleaved |n a speC|aI vay, ef fectively being

T | o o

t he
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the periods to be reordered. When coefficients in the
segnment are not reordered, the encoder can sinply copy

wohow®i1oef fi cients to the new coefficient bufPer/uSenne/027231

send themdirectly to the entropy coder at the
appropriate tines). Alternatively, the encoder

per f ik dig v£1%[eqeﬁgﬂﬁ1 dg R any 66dngs aﬁﬂr@c&ﬁrg%'nd anthmetlc
nmechanism O, the encoder perforns the. reordering

acg)and desodimenefherdyrss REFHIRVIFASINEA I idpsading cap %P@eﬁtwlecﬁve
ﬁs‘éfo@éﬁfﬁ)tp?%defg NeoLAGRBR! valBIe tdakiabIBeARling 2h83oding can
whet her to continue wth the next segment or end tﬁ
PeeReirgIe-¢ eisoyn a Ripratdhisaligiféiotont i nues, the

encoger cqgga#%, Téchﬁilﬂ}: fop@nwﬁﬁéjerl ng information for

the next se si g s 61820 the reorderin
i nf origite 86 shcem ts@nme W00)forgngoding syngwls witlhsplgetiygese of
@1 ’Ifl/l telﬂﬁo Itngfdqu flér rsllg:h ﬁ‘fe(i:ﬁ d(ﬁgsﬂo% fe@ 43& 6

g sep rate an ear I er t an t e acts of Signaling
p@ﬁr@&ﬂﬁmghmnﬁ@6M@@hon alternatively, these acts are
inter I .
Teon i Jarge b g8 Bt BEuBiq P4 B for kUL Gl
mﬁ‘hnhnmg Thlélqg@rrteedamctseﬁ owgﬁcaertt@@hrbie @tﬁepr()d_@@:(d)(e Eoby coefficient
re erin uantized.s I |en
Brg@ (’;ﬁn 4r%e f% 1eln_t racl)llrr Eéré g?g Ak th%g dOI% %rggegl{ lgantlzed
§pectped bée:fﬁmame O gdach afths synfbotsh:en t‘e@odsent ngeou@ib@ Qﬁk)ntlzﬁnpectral

ex I r.such.as the

i, 1 e DR oy R A R Par G Pymedhg fredp of ¢
Qﬁﬁﬁi@rspmf aeffiidnhe Foefnnéwleodinkdde)mbol eepsdsait, foﬁd?cemple a
decod gets (1910) reordering information for a

wagRs Pm The decoder typically reads side information

f r om Ryr Risé:Sdslof Symbol, théSBcddBr deltBts (2610) an entropy model from a first
|nterleaV|ng/reorder|n For exanpl e, the decoder gets

gof ot frop R BYodeds eﬁﬂ?ﬂ?ﬁ%ﬁ‘fn@?ﬂeééel‘%oﬁ%ﬁ/\ﬂuﬁﬁﬂafF?@ﬁﬁ@ o lgpm

ﬁlﬁsngnﬁﬁﬁgera'vaeblenmﬁﬁ%tdo@ata%%ak,&%ra}ﬁlfﬁmvuadin oFh@UBR
Al ternatively, the decoder gets other and/or

@miena iAdemativelsr the prcaderiselecsy sheanitopy model B vser é gindhst ergropy
Hedith sch%ﬁ’le H‘&nQQHfﬁg:ﬁfen‘Bﬁ&ﬁ Efie bcdda)se Bfts B/ eﬁfr(f)pyk}h(;del

or reordering fromthe bitstream For exanple,
dependting on ecnipxival iniforgiadorhiIn othevimplameentitions, ﬂ@@nwdﬁh@&eets the

{

tepT bAoA BB rOMEhSTS ol BaE ety BBVt chropy
medelsl ePnangrampletod a seleétion [pyocess Her Iuffmodrf code fablesmsing a treldis

I gnal ed _and_ parsed [ o) t nechani '
RS SRR oA S 51 R R 4P BRI %6 scter
b entrapgeafiddeti ent reorderlng |s used (the "yes" branch

per i OLFHBITGER BB 1 Bt PR WHER® RARC] RIsegon

palch@ the rgdchsl eﬂfr&pyalhbdb\l\/elﬁi)r foardsiaptatod, eRghtodenskplicitly
represented with an |nteg par t (ﬂg 2?fractéﬁggl .

ﬁ&fi*atls IHW%Q‘P%P%‘C%@BH}‘%SSF LR IR nedpr@xhidapition
metiRaRM iP8ssABkdlif AGhINbEISK forHEmen Bad ttabl@fswﬁchlng Altematlvely,
non-integer period lLength) |s represented as

the ercodergBes anodss tigding sycliagiigt KT pAckward adgpintiogy thsé?l@ctmn of

Il %n“"‘g’éf' kel 8 nx%ltﬂed Sord SIS SehilwbIE Bt B0 ALdagEr. mechani sm
oder al so parses (1 @@%Bthe first period for

V\:hl c hThssaeddet them erfragy [encoges dhersedestaf symplgusing the selected
[

BUkpy HEACY by B AR Bl Aol ine bBbdt M swich to

pmtheo skt ofionelhe map ewpn edels.nFareikamsplefthe nsogernigsdn escape code

| ength. The first reordered period is represented, for

exanple, with a three-bit FLC. Alternatively, the

first reordered period is siggaled and parsed with

anot her nechani sm The decod al so parses (1940) the

| ast period for which coefficients will be reordered

fromthe bitstream The |ast reordered period can be

represented in units of the period I ength. The | ast

reordered period is signaled, for exanple as a FLC

T 4
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and/ or run-level coding nore efficient. The reordering
descri bed above is relatively sinple to inplenent and

wboaso7ioayesgonput at i onal conpl exity. As for nMeEnDPYTAS2096/027231

in sone inplenmentations, the only extra nenory
required by reordering operations is a period position

ih 3R Huhiag RodeStadle b/sigiaBh bwitdhit@ b kR ordDHE WS cdde@able, then
spectral coefficients of Figure 15b after coefficient

angesieda pymip] ustpRth aGoBd Hullmgh Aodeda®™®. 7. The reordering
star e @ﬁco@&schéﬂ s%:haﬂsj(%éfo? R lchird}y bl dybbE. e @by switching

t he segnent) he reordering ends around positiaon
1@@ szqcu(reqi»dlper@wch:é capgrlep el otching ifermesigairhyas espage codes or
k1 s‘v@tcfuﬂ ﬁﬁoﬁrﬁﬁoﬁpfoﬁ‘ kQdsioh Withh& MERIRAL . After the

reor ering, e coefficients up to_ about position 250

are Jae ewdweietenflmes (2689 avhethsr fopntinve sl the pexd paiigs andaéf so,

I

8 F00L] B2 AR Al b SBICALyrall il i
ﬁne@h@quangzedép@ndlscoeﬁ'wteh@ upiag Hyﬂh@h rgdegtblesia os¢ gnal .
1@%6%16%&%91? ltl%é e§1cg soa(ijl &r% rﬁ%ﬂ% %Eret?]%«gg% Qréipﬁgnﬁc{a%]eé SIn other
wod§ fthecbadnbmmdﬁeh,evmmmﬁlmdhm@ecgamqygpmm ygmas, abdsiple change

%osga]()ﬂsg%og gll?a%!giégglt Ch urff,'ngag{]cg)g? f hl% selg?te L5o f% f12rst coé? t?llg\@ séth %t the
E$ETTEne fatle ourfant gznvuol bblﬁg qsneodedebxtemng;nabarkamda@r(ggst
et g oy AR g daoal coe b B ar TGO e
dYbdstd thé Bouniry R henMdaldsf e cﬁﬂaﬁtsyrkﬂﬁ)l’@addafﬁgﬂeﬁle d)@cd)lrrl’eg the valid

ILn sone, enbodi nent an e er su e shown |
AP R Sison g A TR oo 6 prRo et Setsnt PO BBy apdefrom
b Fehnoh& seneemer chﬁﬁée%ﬁlltlb’ﬁ ¥ndUuB€SerigdIbtt syibels@AEdded ¥ccording
nodel s. A correspondi ng decoder (such as one shown in

tplﬂﬁj’:‘lﬁel&ec@d e‘EITOPé)’l’mOFlFl B poras pBer SO ve entro py decoding
i n Wi Ghyddh®otle ﬁpc% imBRhEEhHEMEhY erld5&% slbkid 4 PhfmBALSRMbIe

nmodel’'s. The tech ni ques and tools for selective use of

wririerd tpilles semetuesyr evisbretion efrdéffeps tabeabThe eneoderenendgs all of the
%ﬁ%%rﬂeﬁ&t eh melﬁn%lﬁé’ &Bﬁé ﬁ’og'itlHﬁss(vhﬁ?c\ﬁ%rJMrf{ b@dn%anes) with all of

obabi y distribution Including | ossless and

the pesgibiroipies sHlezpnccalndtr@b@thnph@b@lOéhltantfseégﬂ’ teple (i apeerle the
S
HRAE Tae il BhGHRECIT e bR TR Po b OB B ino
goheamﬂfglbmts mmlgﬁaledmrf;arbkdy 1S|adtdmg¢g when t Re pr obab| lity
i st ut i , 1
arltﬁ%@??g ﬁ'n“m\n"'lw%h %ﬁm%E%dSaFPeggﬁfhﬁﬁtOMbbChm%e
pd%ﬁmglt,n;gltlﬂnhib abehhg thy 1t @bl iukadt The bit céion r,;ad;ahﬁ bitseneeded to

var |l e Ie h codj such as . H ffwan .
Bty S spases b op Fehydas SRB bainbdl+ {Bipble ¢ The
1513 &)uﬁf@?,ché B bitmnsédécftereﬁwde ) Itabl‘d’tﬁlﬁ@el’fg)n’s/’caﬁletza&){abfe k antdnge
backwar'd adapt a ng/de adapt s based pon ,
RSP98I s o theg pv%s&aé TR HioBt 35 BRlc s e

12 %m&w Rd @@é{éba@wﬁ chzh@e ggﬁmﬂm RNTHeSal¥ pJ; istthd aWle used at
si gnal ed. For exanp a table switch code is$ S|gnaled

honpaasitian &-ein I K f‘h&ﬂt theroptinyal eggding ip phichdhe prsgenpipble at
S SiAd2RUAE Prriegn be acconplished by dynanmically
varying a probability distribution (or the

cor r espordrgrgint, Cs usegd,f or variable | ength

codi n /decodlng) Or, adaptation can be acconpl i¥hed
by ch osrﬁgnﬁkmhma+FMXEd set of different, pre-trained
probability distributions (or correspondlng VLC

tabl es). One drawback of using nmultiple different

di stributions/VLC tables is the nenory needed for the
encoder and decoder, since the nmenory used grows
linearly with the number of i stributions/VLC tables.
For exanple, if 16 VLC tables are used, then
approxinmately 16 tinmes the nenory is used for VLC
tables in the encoder and decoder, conpared to the
case of a S|ngle VLC table In summary, a probl em has

o M T M r
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desi gnated as bei ng nore probable, and ML synbol
val ues are designated as being | ess probable. The set

wohod7va1ds3nor e probabl e synbol val ues is set QpCcams2006®27231

set of theM- L |ess probable synbol values is set R
The designation of nore probable versus | ess probable

sy mbahe ¥aoHESietetmindPihe Bptithal eh@ingEpene eftire ddiframe or other part
fl exi bl e, although proper  designation |eads to nore

of fspquiengetbycdindingghe i Whiplsmpimizes oy Where fraqr ipthemaximugn value
H0F 1k lendfabt f?ncds %(e@phmal"@ﬁé@bﬂ&)ng' sl @ PatB b§ Ydﬂlﬁllg at the

val ue in Qand i ndi cat es synbol value in I'n
wlseaf nndhelbits nep 4o fofe artale e i giseutialfy mn(nuwe?feof tables)

pfog RARLS, YRR 1e ilhu ezvm\aecame Ricahekd RhOBRBA: | Isfgxals B bit to

I'ven "t ess pro synb in everY state.
indivite wlett¢rshis psbhl}p lagﬁabi’e gse( qnd)@ it isgotethe lagt table gseqd, the encoder
4 152
PRI UL RSy bR 1810 SHSUElo 1Rt B NSt ALl
(J ) IX suEIxambhatTec(xmnueSI’fer Peendiing. onal distribution P's

gjo 2 aI éu)r%% ho%@é m%%clhfléﬁé @260)?&1] (%ecd) s%ltmblc:‘; 'cﬁithtsgg?ecéfeqﬁe of

mallupkeentraspysnd)deﬁd oedecndsr sudhaus de deocrdeashpwglm Erguﬁ(% P, ¢F

S j i).= PSCLYwX(i) for synmbol values X(Oin set O
Pﬂ%ﬂ%%@gg%H”Q“§&ZQ8mf:)5. Theyset of stafes(is N =

{, S( @h a wRfd¢hrm HiRY d¢codanttle t)hﬂ)od’fﬁire tybics§ynfoo uantikedepedtmM

= O, 1), X(2), X(3), o 0S at e

el 1f b BaghecsaRrabbosficlenty hyte B@n SHERAS S ERT by

%’bﬁffmﬁgreﬂlbﬁorpémaﬁibiehﬁr}éoﬂémt@? tithgieAcsligt theQoéfficBAYqre post-
e pro

ability of being in stagte 1 is 20%. .and the
PPessENi(p-E4 by ee e @reﬁﬁgelt ot @ethoient rse%ﬁ*@e{fﬁéﬁ nggnIpRy
RcOBAY Edchiotthe s%’i\’@é)l@céh Wait 4 NRndket ¢ ctr@F&Qﬂ‘f@idnt tOk, each of
distributions Ps(j ),X(i) r me synbol values in each
bt sm@lgqaatr@geseW@umof quantized SH?F‘E% ﬁ?ﬁfﬁ?l?@}s For vector Huffman
@écé&hﬁ% Q%Hngglsreﬂ;r%ené)/ﬁp 9}1an'}f)?é WeRup Bf & GanSib AL PSotraf\Sochficients.

threshol d, supposée a synbol val ue X(i)

erum@yeltcbcqc}m ersyrabq) rmmte fer@awlp a pgrleshipibf t he
st at
ot at & et SRR W oRact SR pRise 071D ihBrhitin,
indrcglmg thmﬁacadbntrcmyanodes Fofr f@rwpsl gdpptationpfor exasmpleyilje decoder

a%é% & 0161::1 ?}n\ﬁ?cgtngétlhg f%ectté?l {)ﬁﬁr\l}gc?/e é& 4 %e%gnl?%l' tgaét Infirrors

Reeﬁ:wext-shdbsiigmtmgbutl ons in Table 4, L - 2, Q {X(1),

X ) @0 R 26D by Ko o § MR S Pl R

el ekaﬂnﬁle das H@'ﬁdér&dleas a Huffane ccﬁﬂ’eazﬂﬂebﬁ&mamnfng imultilleserailable

whil e the synbol val ue O, iS. desi at

P%%F%ieé@lﬁ%fpr VESIoR guf‘fﬁ% Spcsfine & f*‘}lm ?‘r“’)"ﬁw&s Aite%?"ely’
1 ABcdAE0RRBIs lah EMtrdpyAhdder sdakédia |aﬂ0thér Gﬁﬁéﬂ'yl’ &sbithgscheheleln
and/or the test is different. For ex%ggdgﬁn

sRecEieniakionss thejdgeqder qe}:ec‘git eﬁzgf:rewg é]g}%g f:ontextual

}ﬁ%rhlﬁﬁon ¢ b&&%aﬁdeaﬂﬁptﬁt?dilu ITh Sﬁeﬁm‘ﬁleﬁﬁnﬁfl&ﬁaﬂﬂe ldedodert dalects the
mul tiple ferent states. eneral , for a gi

oBIODY mdf:ﬂtba@qd uyppe infprmation SIe@é%d a,§acader ad PaEsEY Xaza 0) from the
9@%£%hf°n can be found by | ooking at the relative

entropy between the actual and approxinate

di st rTlm;tepQﬂe;s the(l enfrape decodps (2330) theesgrieserf symbols peng e gelected
sRey et aTagY PR RIS ARob Ebadihe il chEERIGRS
Siutiesr et lof 0%t @rm(irabmtmpy atodels.dBéri emgmplejthe fecodgr regeivigaign escape
not be optimal in absolute terns depending on
circunstances, and the term "optim ze" is used to

i ndicate the process of finding such a solution.) In

the approximation, PW L = f (j ) ¢ L for synbol

values X(z)in set | The distribution for a state S(J)

is unnodified for synbol values in set Q For synbol
values X(i) in set R however, the approximte
dlstrlbutlon |s dlfferent To start the act ua

- e 7
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In this case, the Huf fman codes for the approxi mated
distributions facilitate, and can be inplenented wth,

wowewstiage codi ng/ decodi ng for symbol val ues i RCThS2®6027231

R The codes shown in Table 8 can be further split as
shown in Tables 9 and 10. Table 9. First-stage code
doabioes fikR HuFfRRAREdd tele maameﬁaﬁ@mvatch@o a SeefdHuffinag Gode table,
code table for all of the_s es. rr. a synbol having

thendereries p aymbRl usiag the seqond Hy Bé?deft? &t codes an

escaffe eRd8er tRE QHRA q2|741)) adibrikioh R tigyeaOhy JRbeRISsynBols, for
the set R, This signals a switch froma first code.

TaBple. FUgptizsd ﬁb@&rrakpgﬁ%sentwaé}ﬁ for sphseqyent Pracessig f i ¢

stat gpb @e@d&%%l&@@@ s56)aefhef BrcoRtHe HithiRd H&S sdrids blEif so,
set R across al he 'states. The encoder_then codes

seleets &3 Phibe Plﬁf@}’é’mﬂ]él for symolseftbieext ssaigs- Bs|esamplp, vghen
JEQ(SCEH%@EH{ 'S{)Jéltr@fc%gﬁﬁieﬁélusﬁé ﬂ%ﬁﬁﬂkb@a@gs 15"65@ man

code he Huf f man codé tabl es can i ncl ude

implemeplation éhmimow sridlhwed toehmge cefarfebletrt hakiboundaries. If the
SOHFTRTN 0ok TS SRS LLORTha B MG
beupise thesymbelgepresehte afvneq:tglt ofspeffeienis p1f mmrevebippdr Qfa;btfé igients that
can_inc i ple

%ﬁseﬁtg? {é&%g"}{% hﬁeg?ll}aenenﬁso?%% t%hq %ﬁm}]beo?’g%f)éfﬁ&eﬁggg? ?{e Ehté Qalid
chotke rtoalhbma sAltamatbyelyothg amozlembhangeaswl@hbn t)f the yniropy model from

e o B T
Hwﬁémmeaemﬁapyahidelm sae¢ othér dustibiran code tables. In a
part uIa taF an escape code can al so be used to
smnt 54 xed | engt h codi ng/ decodi ng schene for

cert &Ioﬁm@ﬂﬂiﬁ@ lan Vpdrogimated dishidutibhfon lesyprobdbld 9mbobidies allows
table). Alterna |veI ot her types. of VLC ta%aes re
e ?Iueeearytrﬁ oF diHuIgRT QRN ELIPR indle g0 gpoder. In

RREEST thF PRy BXA rmainewoﬁc Fisatiibe VVA.C thablcBdaese @éo@ﬁ&%’to\{é—ﬁi&
with synbol values in set R for all of a

rou
dsteibwtivns anvdorvafle fapleefoviRg 4, abj) e Ihitdh éhe eamcg defx@(?ﬂf gtore a
of the group? associate VLCs with synbol values in set

dstrimionanépet ablleﬂ’%i!i%}ﬁ St Pefop Fyuehol Ve sebdaniy se0. For symbol
| lhlkeg% a}nese{ R ?gcﬁe ény Q&et% aB‘iE ﬁ‘ecgcgeq st%?eqﬁe %11?1?1%&5’% antd/ or table fora

I've am ca
SisieReRdp he synbol val ues that have been
p&%%egsed Fogggggﬂ%dynanically varying tables, the

encodpppaed tﬂﬁ@@ﬂ@rupqalsytestdf Ilem®8) € bdck etale, mﬁhﬁmhetre Me& 6
code ta%les for sqone synbol val ues and a(%rw le c

fiaie) e hepyrin sxeﬁawaé%fablewﬁ%&e enplepariledesed u‘tir‘?é“r ieed 16 *
B'B eé\bﬁﬁaﬁ&?\lfér%&ﬂ SUPRE | HAAVHE Fonty @Y SMBE §mMot vitudélate

trees if using Huf f man codes. 1f there
@nsgnuecuaﬁjemgnnorg piebebls (ippetihethey aiisiplo appipaination @f thg fmemory
. £ atss 1\ { @s;

ARG RPN 8 T B S e ey ed s topfpeducs
bramere [thanréetimdse with bal&@lshght hesiuctipn in entropylspding gains epmpared to
@r%ﬁﬁalghmge'ng chosen fromone of P/ common branches

or that subset /. Furthernore, if any of
the Uswviesedfshd mamyemssible vebgdipeants fo Wieethe ayadiples ﬂﬁtbe disclosed

ets th.e c su et hay. t
§?§RP“§¥$%3?%e Sa&gucan cgg@gl3h%g%upu%?%ﬁ%§ﬁ%agg?&
blhye feferdad axumiass. of She iemtiph andBhsuld nbilieitales af bmiting the scope of

AW|tI1net| i.ng/ n ot

O s, e Scobigs chsetiratith STt lowing iy We
{hBrefoid §1MERLs dbir GREN /0 ek Sorig. within $h8 8RIpk end T T these claims.
general ly involves representing a series of synbols as

a single nunber within a given range. Typically, the
nunber is a fractional numbet® between 0 and 1. A

synbol is coded by putting it in part of a range,

where the range is partitioned depending on the
probability distribution of synbol values. For use in
arlthnetlc codlng and decodlng, the appr oxi mat e
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some other nmetric. MSE of a training vector versus a
cluster indicates the Euclidean di stance between the

wonodyabidssty di stribution points of the traini RgTAUBEI6/027231

and correspondi ng points of the cluster. The rel ative
entropy between a training vector and cluster can give
el f erence between a training vector and cluster

as follows: - training vectork * log 2 {clusterk )
(3), I Amethed gOMPRFREt o5 points in the training vector

and oSt syntiRssS sdltifi@hd Mmow ﬁloaﬁlff&ﬂ ¥ BrsCRbAIRY that includes
indicates a bit rate penalty due m smat ch, bet ween

PHEPlereRfTAPHgOdads Pash CARY el @?tromrﬁ@d?la 6f the iz gpodplset o
inb Rl A dee LR Ich Pbinbhtok B»eu&lhﬂg% 8 rsec%gghﬁaa s¥hthat hnc,thhfes one or
training vector has the | owest MSE, |owest relative
BRtereapgpy BeEels; The t ool ' re-conputes (2540) the current
cl USt;ﬁB@es&ﬁ@ﬂ{E gﬁ?alfs&rﬁ%&é ﬁk@n tﬁ&&e‘i’e’cﬁed%ﬁtr&dy%ﬁédef 54 For
exanpl e, for each current uster, the tool conputes
t he d@ﬁﬁﬁﬂ&ﬁ%ﬂﬁpﬁ@epﬁﬂﬁﬁmﬁg vectors classified to
that £l Habflmod¥tbBERAERYan dB6uck BOkorkE HEQRUES rEaCh
current cluster as some other conbination o
pnoa@ssmgl gnd/ibe vupsitiog digdigleneaflingpwhérain thd pre¢essing ifhkdesgmtropy
CO%5n1nes (2545) whether the clusters have
&t i zed. For exanpl e, the tool checks whether the
chandge The mdthst efickih 1 ovheldd ©deode pstienaitheselacting, the processing

e SN gt e bt B e ppe e PR bpooding

nor e 4. hﬂflémrﬁ@]iﬁﬂ drf htaﬁﬁ h @lfhére&mhld Aiultiple édriﬁepj? gﬁdﬂp of the grst model
254 ere the thres anoun ends on

i g R L S R B

m‘eth@ﬁmﬁl@ EdrQkittaehiic b dn@heldridedddag, drdd vtﬁwelﬁ tué Sﬁcﬁl’éﬁsvh@ﬁ Point is

not stabilized, the tool . classifies

£ PrAel sl erobability Grthgawiiinde prebabylity ﬁl@%@@?%ns eééhe first model set.
r econputiRAn&RRAIlaid G Gfetlinthe bt ﬂT@exﬁ?@?% midBd1E bf3the whemodel

the current clusters have stabilized e tool
tré ererembAdisd reapstyelyirenmepletér ieblay of acfitsliafHle s4tywheapis the one

b8 @ﬁ’t‘i@ﬂ mddaR HBR! L&A MUADGE: RE erfb dBGE e&?ﬁ:l}biﬁ on€br more
to trade gf menory usage versus encodi ng perfornance
MaCiteidesrdrscand tabkersst, g in thompdad @witdh praditds &t espaps cadrd and

i
RAGS AL A ORLENEX: ABREH e Bt BB o9y B0 AELPESER for
ewmmnMMeﬂwﬁGKMAndkaﬂaptat|on i s used, having nore
g: ;f’]ta e’lzi Sﬂ?odmff‘ gm}ltg ter rlrI‘P :lt%p?eo*f{j{jgan Ses Oltf(&gl ﬁrg't table set and
it ong or ﬂ'rlﬁt\tl\ﬁ_gl fbleeof the mtnei ﬂble ket asdiiiffrast codt eabits, atnd wherein

ncr ea simat C ra|n|n vect
P SR BB B S Sirelr b P ety S e e skl nuseman
c.ds navlcidp lbsanmnﬁﬁtm tedtich dpitecs Bpedsentmg dheardipsative multiple
% trlb(% ﬁg %%nb§¥ val ues during encoding. If the

B PR EPNS FLiYRI%E has not been reached, the
tool B pi‘Hetrﬁetlﬁ(%ﬁﬁ‘ Q)anﬁ G%e&ﬁn b nu@fpld VEC e4blds@F the first table set are
clusters. For nP @e the tool uses princ

al

td3nise ﬂgmﬁ%éﬂnp@k idbatranchdpemorgpagbpble sym olgfalur»%s agd
?fhé%él‘hefﬁe SBteP nfoPV EE YHi R 03 the§bb%ﬂ&’ %‘Ble tBert Q&Hsteﬁ%r‘zkasseg%nd

inal clusters and currently current clusters,
syinehob vitueseighat ifclygsisilass pwgaléasmnhﬁ veﬂm F current
cl uster . I
o’ 51 e Bendd dBhith 7 ill:iPRe RO EUHSHShAnad AR
(able ga,n,d wlteoapft thie pracessimg iofor tvmmtmnytnablalengﬂlgoddag podesodingof

h 1SuEr cIu two clusters.

e B B Y A o T S e
|terat|on or use sonme other rule for splitting. The
tool then classifies (2530) the training vectors
bet ween current clusters (as split (2560)) according
to the cost netric. Wien the current clusters have
stabilized and the desired nunber of clusters has been
reached, the technlque (2500) ends The cIaSS|fy|ng
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first set of entropy nodels or a set R for other sets

of entropy nodels. The conditional distribution for
weyniraiiesal ues in set R (ignoring synbol val ueeCirnsédos/027231

is the sane for all states. Then, in an additiona

training phase for the synbol values in set R this

constr Therinethod 6018kt 1 furthtr cdinptisindpeineating the mndltiggtel enteupl

00 e R e e i B e

ﬁhﬁﬁﬁﬁﬁg&xﬁﬂMngmﬁkssetS of entropy nodels. In this
phase, the condltlonaj distribuytion for synbqgl val ues
. n sefstgring pyAbADTHY SSlIRBETIS Feqorius forf figt qost mefre. deiing &

phlrhl prdidtifsy ARisR; fdoom vari abl e length (e.g., Huffman)
codi ng and decodlng and arlthnetlc codi ng and
&

decoligs thi Plarl prhemant el grdmgde h@ecaﬁ%méeemcﬁgfferem

fRRthd ﬂ&@éo@%@&@ S&Neeh YRrdl $8a1RfusRAL r opy nodel s. For
exanpl e, variable to variable encodlngbgnd decodi n

can ilfc Srpaehedokalam lawheaan the seeonr srodelert inglpdes a sing 1t entropy
nQJcQP ﬂie%@éthﬁ‘ﬁmﬁer cg?ﬁgff ?ﬁgegeh%ﬁ%ﬁb‘ ﬁﬁltfp‘l)é' erﬁ%ﬁ? HHoB8s of the first

|gure 26 shows a techni for encodin

madebst andihe single b@mpwr@dalscé ﬂaﬁ semritrmqsteleseé ieherspyt %ﬁﬁ@r@r@ng

1@(‘%(%9%@%5 s1§€l€ Qﬁé&pg&ﬁ@ﬁf%@éjﬁg é%%?d’t’fg ér?@ acgf\}\%xl\a}{fe &ézless%robable

spmboloabmg wderve a téremey edyditonardéstibytipe adrbss prdrbiiigadistibeipns.
specty aj_['h %S&Ea Sf qﬁtnsl wljrré;lgm a8 Bé(eoﬁe PG ereﬁltropy models of the
coefficients can e- processe e.g., by
se@eﬁ fmodelesat inploédi acmocnd nexdelowath paineiot swiebingdo b tigid mode] set
1%% f the s nbols can represent a guanti zed spectra
Sf%ﬂﬁor © SIOPh A he synbol's can represent a
gr oup2 ofThémathbd Zﬁﬂalmple\@hdrah, foostfidasiciomiatos the Emﬂnpte eiiteopy

GGG NIRRT TEETA 1O

mddRt. | evel coding, a symbol represents, for exanple, a

run-level pair. Far. a series of synbals, the encog r

sel ed? sTbezm@yd ahelan i whsreingd of FiegHHIGP T PREQPY JRRJS(5p the firt
18He] RPHIrBCBtISdeshQecHY araaleewutmﬁmempmfrchﬁ@te@t}ﬁrdanodel set
Huf f man code tabl e fronranong mul tiple avail abl e

thad firiodiisles @SR MRoIp PEEDY B1odelect or Huf f man codi ng or

run- L gvehe £@LASE o1kl BFAGLL YR plurall HRLERN GRABF q8tiRABectral
an entropy nodel as used in anothefr entropy encoding
osefffigients f9rrrudiordetai npl ement ati ons, the encoder sel ects

t he ent | N,
I otPer HeflBE e PR (R R bR O] B
seithiopy nodel after evaluating the perfornmance of

of - toras Bhffe b aubELhpiin A RRCTRRR Jeta T AR

sivitehihg.s structure S descrlbed bel ow. Alternatlvely

t he cqoder, uses anot her mechani n1 0_se

et r Shy iotlEl CORRRIT RGO RIS e R gL models by

opt i enetetivg ploBatalits d(sBEA0Insi aobdingto Dirsi sodi mettib,ngsulthg in
eIected,entF E¥_nndel. For forward adaptation, the
HRlGIEFagy | clusiES y si gnal s i nformation i ndicating the

sel egdmfhahé pREY prebflary derk @cfcﬂ@h{é ta.d agdoall € metric different
mechani smis described in dE@% bel ow for Huf f man

thandbe fisheast BicRPHERs mprE! Aaelicusicrs; a8dhe encoder uses
anot Qarmg%hg e%a;?q?mmarmmeaﬁ dpamﬁ)tswe 1@91%@&1@%

the seletction he entropy no i's inferred from
cont d%t The/siisteatielam 17 h\éle@ébtb@r&qcondmet TeetEe daplati FReFtropy.
entr ) the series of synbols using the
seleg?' q@%%?§§$£ﬁ§§el. At any switch points in the
entropy nodel, the encoder can switch to another set
of one or nore entropy model’§. For exanpl e, the
encoder uses an escape codein a first Huffrman code
table to signal a switch to a second Huf f man code
tabl e, then encodes a synbol using the second Huffnman
code table The encoder then srgnals (2640) the

I Y T




i mpl ement ation, the decoder is allowed to change code

tabl es at bark boundaries. If the coefficients for the
wounr7aniessynbol bei ng decoded extend past a baP&T/US2006/027231

boundary (e.g., because the synbol represents a vector

of coefficients or run-level pair of coefficients that

crossm&mﬁhammmMngpn&NﬁmyHénﬁmﬁeméwdwubothémEUﬁﬂent

symbol ' s «coefficien s be

posi Pe%nﬁ forﬁgefler gn en 8%{1?3 ’?’ng{edggl ecrgl'léc 1n(f Qr%l ess é;[rcl)bglﬁle
sphbdl keluentb haya asnmhadm cfcxndmbmalh disfribngdn mmte Itheg:embahﬂltyot her

change po. ons, .and the gar1.es decoded
RRAAGRE eyt s B R S s e o her

dur aR0.oThe dystefagdlains 19 Gheleghaisitrogy miodelp e @xdpemivelst embodied

Shrgrte et of ol R ST Bhe B S Rl ser
#/Bdabia $hd 1’ﬁu1h131% VART AURE axa AdhpttAotiaE plutal niogd mbabﬁe dyfi®ol values,
anal ytica mewor k. of sec er .a

n_V.A I, cod
G0 Db FREl H At 15 AT LS RS GRS BB Fes
Ps(j ),X(q) ha s ' me encoder and decoder store a
di stribution and/or table per state S(j) for synbo
values X (i) in set Q For synbol values X(i) in set
R, the encoder and decoder store the distribution
and/or table for a single distribution Ps (j ),X(),R
Suppose a table takes up B bytes of nenory for each
state, and that there are 16 states. Then, in the
typical full tables case, the encoder and decoder
woul d each need 16 * B bytes of nenory for the 16
tabl es. However, if only 10% of the synbol val ues are
desi gnated as being nore probable (in set Q, then a
si npl e approxi mati on of the nenory needed is (16 B *
1) +(B* .9 =2.5* B. Thus, the nenory needed has
been reduced by nore than 6 tinmes, with only a slight
reduction in entropy coding gains, conpared to the
full tables case. In view of the many possible
enbodi nents to which the principles of the disclosed
i nvention may be applied, it should be recogni zed that
the illustrated enbodi nents are only preferred
exanpl es of the invention and should not be taken as
l[imting the scope of the invention. Rather, the scope
of the invention is defined by the follow ng clains.
W therefore claimas our invention all that cones
within the scope and spirit of these clains. W claim
1. A nmethod conprising: for plural synbols, selecting
an entropy nodel froma first nodel set that includes
mul tiple entropy nodels, each of the nultiple entropy
nodel s of the first nodel set including a nodel swtch
point for switching to a second nodel set that
i ncl udes one or nore entropy nodels; processing the
pl ural synbols using the selected entropy nodel; and
outputting results of the processing. 2. The nethod of
claim1l wherein an encoder perforns the selecting, the
processi ng and the outputting during encodi ng, wherein
the processing includes entropy encoding. 3. The
met hod of claim 1l wherein a decoder perforns the
sel ecting, the processing and the outputting during
decodi ng, wherein the processing includes entropy
decodi ng. 4. The nethod of claim 1l wherein the
mul tiple entropy nodels of the first nodel set and the
one or nore entropy nodels of the second nodel set are
probability distributions for arithnetic codi ng and/ or
decodi ng, and wherein the ng? switch point is a
nodel switch probability in“the nultiple probability
di stributions of the first nodel set. 5. The nethod of
claim1 wherein the nultiple entropy nodels of the
first nodel set are enbodi ed respectively in multiple
VLC tables of a first table set, mhereln the one or
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