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binding molecules an herap Stie ap |on’s ereo more’sp &eiff Ca u3|oh protein
composed of 3@@6@?@&3@3@@%r@dﬁ@%§ﬁ%fﬁe@@3§ﬁ&h3r %ﬂ%n@d&%&iﬁ??ﬁéﬁ@s specific for a
heterologous egsiesachGiBad 141D, sgdfiist] Antbihd-25 2008 AAORIGHddeniStabdt 235 agonist, a
PD-1 agonist, 284 L@k addGldd é'&%é@@ﬂ?@@(%‘%%ﬁﬁ@@é"@% Cifbagtagonist, 25 as

well as compositions and therapeutic uses, thereqf cri cﬂ?the la ed Art The human

immune systeﬂﬁ’ggﬁ l%lﬁ/%?oﬁ%%ptﬁ@t? d %'Hw rrﬁ%% o &H ?G Eeiifies and pathogens. One
way in which the immune system protects the body is by producmg specialized cells, referredtoas T

30 lymphpeytestorTEHeeisT IRteGaRE G e RRuemsdeM@T MG ells and antigen-presenting cells

(APCs) generate T-cell cosipuat %ﬁ@“@éﬁ?&%&@tm&ﬂ &8 #5@69@8&%5&@@&9”5 Full T

cell activation requires both binding of the T-cell rece tZ%T to anti ex present on
antigen-presemlﬁﬁdcf@fg‘%@ B PRIRE SRHBRES Yh'@%?fﬁg %réfl the CD86
and/or CD80 ligknide presditadivantdentprosariting wléil@mm@ﬁamgdéﬁcﬁ@musﬁng CD80
(also known ag B7ghpwyasarginglymigseiibed as Biveman BreelbrssrciateobacByatign antigen and

was subsequenii(onnd b atscsptey ndie delpied bbb slechisa P ane evplac T

lymphocyte-associated antigen-4 i; ater s ies, another counterreceptor for I0'CTLA4
known as CD%QB@@%W& r153(5)9( é"ﬁ%ﬁé‘%ﬁ&%fued CD86 shares about 25% sequence
identity with CD80 in its extracellular region. While CD80 and 0D86 are generally believed to be
functionally eqeiyv@ientinitpgr ability to initiate and maintain proliferation of CD4(+) T cells (Vasilevko
et al. (2002) DNA Cell Biol. 21:137-49), and clinical data with a soluble CTLA4 Ig 15 fusion protein that
blocks this activity for both molecules has shown clinical benefit (Genovese et al. (2005) NEJM
353:114-1123%@!&%—5@&6 evidence that specific inhibition of CD86 might be of benefit. For
example, engagement of CI86 dis@80hasadiffegenteifacts e Badlly. iBplietficalific CD80 has been

shown tOZUOVlﬂﬁd%lg%aFé&i@Q%U%é%@[ﬁ!ﬁ%@él%tﬂﬂ% '%ré@?@ﬁ@ﬁa@?@@d@%‘ihdé@ | B cells and

B cell Iymphom S whle D86 enhanc It che % ivas et al. ( 2000|2 |oI Chem.
277:7766- 777@ UF' |s?ars](§:%r(])1 %Sgw enc k%gt%nr% Og'r%en ESQWO not

|mmunosuppr@g@qwég(éaﬁgﬂ@ttaraf(m@@e}qﬁmﬁ@mﬂtefe@g%%i@m ?ﬁ%ﬁ%ﬁaﬁl(zﬁm) J. Immunol.
172:34- 39; Paugsirdttakr( 200 PAASI 110 Bri 6858 -ddrt03) andliFEi agoaisinediaid fagthest2a

'mmunosuppr%ﬁ&%é@éwha&@dﬂﬂg%aé%é@a%mnaa&agam%%@g@ sRllyRdte et al. (2007)
Immunity 27:111-122" Keir (20 ol. 26:677- 704) Accordingly, in ibition of CD86 in

the abserfce of t) %ﬁr?% 8%%3189503@%5‘{ E%‘T‘iﬁ%@?ﬁe %8% of autoimmune and inflammatory
disease as well as B cell ymphomas, 30CTLA4 is a type 1 transmembrane glycoprotein of the
immunoglobulDssidpie thamilyt HraRis anaindyrtexpressed in activated T-cells, with some expression also

being found in the CD4+CD%+H§rgllélﬁq%¥1g]@Qﬁé@g)g%g%ﬂy%%g&g%gQg&,q#grgelleved to be the
only endogenous ligands for CTLA4 ﬁ@ been Shown to bind ”MQ&%%DSO with greater

affinity 35 and SRASBECONBEHET Wit S&ﬁﬁﬁ%S(E‘ RS 9SO VY 561:88€ Linsley etal.
(1994) Immuniysterosattysdhe prsia ke pretiecisaansgialiaed eglitatsmergddeliesclivation.

Specificaly, biw&hw&f@%@#@éﬂ%ﬂ@&%@d%@%tfeadﬂwmw&@ﬁ ?fcﬁf%ﬁﬁﬂ@%@\‘éﬂs anﬁ to the
preservation o e : [ Y tQ hot
antagonism ofgg%%%l' .ﬂgp@&%sﬁﬁ%gf gel?l‘egrtﬁ%% ;ﬁ%&@%@@@%@;i éB g%%aﬁ% rﬂ:}quggahgt e CTLA4
cytoplasmic tail. For a review of CTLA4 structure and function, see Telt et al. (2006) Annu. Rev.
Immunol. 24:65-97. As mentioned above, a productive immune response requires both
engagement of TCR and binding of CD28 to CD80 ahd/or CD86. TCR binding in the absence of CD28
binding leads to T cells either undergoing 10 apoptosis or becoming anergic. In addition, 0D28
signaling has been shown to increase cytokine production by T cells. Specifically, CD28 stimulation
has been shown to increase production of IL-2, TNFa, lymphotoxin, IFNy and GMCSF 5- to 50-fold in

activated T cells. Furthermore, induction of lymphokine and/or cytokine gene expression by CD28 has
haan chown to oceciir evven in the 15 nracence nf the immiinociinnraceant eveloenorine (Thomnenn et




15 Leu/lleNal/PherThr/Ala-Thr/Ser/lle/Ala. According to the Kabat definition, the length of H2 is about -
16 to 19 residues, while the AbM definition predicts the length to be nine to 12 residues. The CDR-H3
usually startg33harifdes after the end of H2, is generally preceded by the-apig.aeid sgauence
Cys-Ala-Arg and followed by the amino acid Gly, and has a length that ranges from three to 20 about
25 residues. By convention, CDR regions in the light chain are referred to as L1, L2, and L3, which are
numbered sequentially in order moving from the amino terminus to the carboxy terminus. The CDR-L1

(approximately e e dpbresiduesitidengthFopmesalyastRbsat ahautdesisitenddiatogensrally follows

a 25 Cys. Thegesi r -LLis al i ' the following sequences:
Trp-Tyr-Gln, ?gg%ﬁgt@%% {m%%%‘ﬁ%g@%% ér-{ggﬂ&lgﬁcég &%%%%%E‘ﬁéteﬂgi@é%%& es in length)
starts about 1@@&%@'%@89tﬂfeﬁé?léeﬁﬁﬁﬁ%ﬁ@éﬁlcﬁbméwf%}?ow fasidoed! fie-thg Gl6Tyr, lle-Lys,
or lle-Phe. Ther@DRAIZ80skgdlydstarss88iresidotgeatpratentng oflil? padigdadyallyridtitevs 30 a Cys,
which is ggnegallg followed by the sequence Phe-Gly-XXX-Gly and has a length of about seven to 11
residues. Thus, a bindi in of this disglosure can comprise a single CDR from a variable
region of an %r%;iéCHDSG ar]ti%g#(%l/gjJ m%; M&é’éﬁﬁl@%ﬁé@g%%r different. In
certain embodmtENRS I IR FE i M§suFE peid edomains specific for
a 0086 comprisirepfcarinewer keiagians-aalt iR LI QORD 26 d rGRIRB egon sy Wb cyte-
ﬁ010/ 0431_05%%é%@ﬁé‘iﬁ%@\f/‘l@v(@%%@ﬂa)ﬁh&té@‘&t‘é@@é}%ﬁ@%g?%@&ﬁ@r?é&%ﬂﬁcﬁ‘?&% Sﬁq,ueggeR%f a
eavy chain ; Qr e ajn comprises mi sequence of a chain ; or
(c) the biﬁ%inﬁé%g?ésggv@ ar?séﬁéﬂﬂ'%?nﬁf? %%ias_'sfb &ﬁﬁ?fﬁiﬂ&%@%ﬁ%&i#g géid sequence of
(b); or the bin&fRjPoRAPAR! coTrpPREEASAHIS BHEY! iReite & 6rqagihier 48¢i°8mino acid
sequence of (WWGMIGEVH aﬂqgvmaaayf@ﬁﬁd\jadhe B@lﬁﬁcﬁ&iﬁfﬁl}céméﬁpm In further
comprsing S ) LT e main
comprises an %Prﬁﬁ(gégééﬂ%q%%é%ﬁﬂé&% W%‘ﬁﬁég'@@ﬁiﬁaaﬁ?f@ég?%fﬂ?the VL
domain cBmpfisderapraisin s atidledgubirediviiitmathinceRisCinrR zhandh CHRR! or (c) the
binding domalseeefiiiizen ekt amin@eos) saaarsaEs of(a)1and o Mbraniremeidvegreace of (b); or
wherein the VE S e e Caime e Rag e nee |
any of the emgt%’%?sr §£%i8@8 ﬂ&%ﬁﬁ”&&%ﬁ?@iﬂa Belific é%@g‘%]ﬂ}fn&ﬁé%gﬁ%tﬂ?%ﬁn comprise
(i) a VH domadh¢ianiby i \agesiso acitiseqignad oh siespac ideret 80018594 90E 81961 92%, 93%,
940/3, 95%g g%tw%%n&a%c@n@ae@ iHerticghtorbemas) neircs) éﬁ%@ﬁ@s&ﬁé‘bé@mﬁiﬂﬁ or gi) a 20
VL domain [ §mi99 ' nca-that east 809 Y %, 91%, 92% %, 94%,
95%, 96%, 9?%:6%1%&) or 99(<%(:':|jlslfeintlc:aif t‘(i):'?%li(? %rﬁr%m a'cé:? é%%é%ﬁ?e@?'aoﬁ?ﬁdr%gm% §P (Hi) both a VH

domain of (i) &FERPE HSFhENPBPRMEN BOREY QUSRS b aHRoSYAPESHMM(GENY Fherein the VH
and VL are fragh {ReGsinel nufurencd 8 GUSHMcaT Whdrenneatal ORBOKAS . Uprtouhwéet 23: anino acid

ch«'smgesf (La, B@Wa_@fsm% §b@2@@@)¢*ﬂ%th@ﬂmﬂl@4@gj@iﬂﬂg}?atl_ilt( may Mé&dRg6 er;ﬂﬂ&g domain in
xceptor fygion, | | closur : n ulin-like,domain, .Suc an
immunog%gbulifﬁ@(@#(?@qm%gé%%I§ tﬁ?lnﬂgc% gl@%ﬁ&% a%é%gb%tr%%h %c?%&fg thlude a scFv, a
domain antibdeff/SdBY R 207 c AR OHIPEIMIEN R/ Thl 4-d8RY Keifs(3BMs dBauReroitsrymakes the heavy
and light chai2&&Tdbl®4egiboscatinglin edityitiony dinkBBpeptite deseribedeDEn mhiisitern in the art to
be compatiblenydihigipinAaman:erieaiansinrabipiingnesayImraxs kY disksss g linkers
based on the %@fﬁsseé@é’elr mo if, such as (Gly4Ser)0, where n=1-5. If a bindihg domain of a fusion
protein of this disciosureis Ba?eéquna% non-human 35 immunoglobulin or includes non-human CDRs,

the bindiA§ domain may beChufifhisiZelYPact HRisE ENPane GyrABIRtER #idhat. wo
2010/040105RETIISRO0ANSAb4E Atieyratiy &dymaiip8rbinding idaromiatetfUsiefipremgins of this

disclosure mayghereRpALlf ARG hana Nk ceRtiald. Qs serllaldproggiemplated by
this disclosure ﬁges%?n @g CD86@§§:ﬁc %D : @%%n a furiﬁtlonetl conformation, Other scdffolds
contemplated T1&tte, P RRTTorS HhAEHG A SR FEIGENE L RBFOREEHIPANAS MR4in, an
anticalin, an abiyuiitre Sebithdinfebasd Isinelviy thbied I &hanthe Bt wikupneatksratiinior a protein AZ
domain &gfibodyidl bliAsdamied _boven icDedaineBbedirenisdhe presentdisciosuss 1@ grovides
polypeptides ini i feJa¥olg géagb_' ' Ist (e increase 110
signaling). In gg%ié%r%%agd?%ﬂtgj ﬁ%glﬁit% 1<"ilj'g€)onist é?n%‘r%a%%#aign%g%%%%soar églgil%z 8 ora
functional sub-domain thereof. In other embodiments, the 110 agonist binding domain is a single chain
binding protein, such as an scFv, that specifically binds to IL OR1 or 15 IL1OR2. In some
embodiments, the 110 agonist binding domain is anZ2.10 containing a point mutation at position 87 of
SEQ ID NO:7, such as from "I" to "A" or "S" (referred to herein as I187A or I87S, respectively). The 187
variant 110 molecules are known to be less immuno-stimulatory compared to wildtype 110 (Ding et al.,
J. Exp. Med. 191:213, 2000). Additionally, 110 normally 20 forms a homodimer with the amino terminal

domain of each monomer molecule binding to the carboxy terminal domain of the other monomer). In
nne emhodiment the 110 acnniet hindina Adomain iec an 110 moleciile havvina a chort linkar (Aoocao



of HVEM to BTLA results in negative regulation of T cell responses (Murphy et al. (2006) Nat. Rev.
Immunol. 6:671-681). It has been indicated that binding of BTLA to HVEM activates tyrosine
phosphorylation of BTLA thereby inducing association with the protein tyrosine phosphatases SHP-1
and SHP-2 (Gauvrieli 5 et al. (2003) Biochem. Biophys. Res. Commun. 312:1236), although some data
guestion whether SHP recruitment is responsible for the negative regulatory activity of BTLA
(Chemnitz et al. (2006) J. Immunol. 176:6603-6614). ~~  Soluble HVEM has been shown to inhibit
anti-CD3-indutkih[sHignfet dtiest! grtvsdien canscipphnigietias: Wing-retée<el 3/ @REBTLA 10
antibodies (Goazeden dbain(290)idas. Netll rsadnSes &HBIAC DR LtdSehlin Siifilady, an agonistic
ant-8TLA mopacianal aationd uies- shanneanibivapi CRR mesialed CRAnJ sl prolferation and
cytokine production (Krieg et al, g OS%H%. Immunol. 1}%5:6420-6472&,M|ce la kln%,anéytact BTLA gene
show an incredStRPBIRIRALT e EsRRFREREL CSHERHIARR R SPREyEHR VS|P Dhbe et al.
(2003) Naf Inthrongh theToreAg)atebpremicded. dnovay rieNliameldiohABeppotigesaar (2006) J.
Immunol. 176390803918} Teft ot alN(3008 AMMQARBENIBNMIRAINgAemains of this disclosure comprise
VL and VH domains specifi¢ for a BT Cli in. i [ s, the VL and Vry
domains are human. The Lsanﬁgfﬁﬁ'%%%r%g%é %?%%%@%M%%%%B%%g gi%rs\t and may be
separated by Bp KRSy Hhifothandifinsding isdtsdlp ﬁ‘gpéﬂ YRy GHeF-atfifd acid sequence
capable of probiditiggarstracebsaenctar CiFRpaiiblengithadseimdtioslisfditestvwomsatybingling domains. In
certain eRypod sgt@sgg HPKEEIMIREENE Yk, %M&%i@ﬁ?@ﬂ@%g%m aEiRsASIgrsgauence as
set forth in SEQ ID 25 Nﬁoj%43-166 24[.4, %75;32% 355-37 .ar@ é%%ss"@é‘fﬁh as waesllnker provided
in SEQ ID NODFRAEHKACKIPERS HIIND B6Y, CHiker Pzgg 15O TS 8H L THREF 131 (SEQ ID
NO:164). MultbspgcitiewindinacermaairEcas Vel dk1éas Sppeeitriexip. Bindvme ddids, by
analogy to cangsid sniibstiyoRd Janizakisador atlieastichespecd]draluieivndingapmalnss by analogy to

the more 30 coppRfionalinanEnaiam Ao OrIBREALAL BLRABAN L ARLYL ARSI further
embodiments, binding'™domains specific for BTLA of this disclos emg 6’%?1%%2?@5 or more
&

compleméntarf{PSERSR ARG FEIR ¢ BRI b M IRPOS IR S DRs, which
have been obt&ined Nadriveddob desiGifedGrda3 sadile rehichset aisambBTEROYEFRor 35 Fab

g_aglment or fr%hﬂﬂméigémh@rbmﬁamﬁﬁ@gm@fﬁt@@bfﬁh@%ﬁf%%dg%m%g 2184 o
ISCIOSUre Ca”g’\?éé)‘g%'%?a‘i Zﬂl%"?% a%fé%@é@ﬁh%l.W%%ﬁ%@é@. region

of an anti-BTL can comprise multiple that can same or different, GITRL As noted

above, in certain embodim & freeest Gidlibdura's SR sbBgep e EBRfing a binding
region or 2dmaiarihzitidic GXTRciniandomssii of, CahAdHibinGIiTRbgEgRdEINen$tesdme embodiments,

ghge GldT50L am%ﬁ%ﬂ%@%%ﬂ%mﬁfﬂéﬂfiggg%%@ﬁMﬁi@@lﬁﬂé@?ﬂﬂ%%@%%@@&: SIEQb”(Dj NO:
an , Sign epliges:. ami | - or eacn O e£se, seguence [ nal, sup-aomain
R ARl s .nbg%v G o COSER

thereof. In other _ antagonis omaifi is a Single chain
immunoglobulifHRE {iaisksne athditPLUch &R 8659, 354 BP BRI AMtiRionistic antibodies
against GITRLarsitdesstilred! Torekampleand 8 Refteint Publicatopites2005H644204.

Clucocortigpid ek (el ASSI08IS (A0S ISR PCknPIT AR B TR e |
transmembranfﬁ{)r%tglp, s a member of the TNF. 15 recg@or su‘)erfar?llyfpglﬁce tini et al. (2007) Eur. J
Immunol. 37:1165= ). V?F?rb@{%eé% ‘Wﬁ% fEht Pl %88 Hioh SF e T%? Sﬁ n and TCR-
mediated apoptosisn@iiReskpiéssicie s pidgataadasn Eyemssaitharthid N e #IFBCGITR being
constitutive expiersedORdE B h&As reegiiaiory GTeals (i uen eilin289 B dogpsol. Med. 35:8-16),
with expressio ceurring.o , I [ 2008) J. Biol.
Chem. 255 8208 BT B e A B e T L e
antigen-prtsentiR] i 8fiEHP88 ué E@%E@Q%@]ﬂﬁ@ YR BifdReG OF BER BERRINAE been
shown to rend€oiCilebkCD 2biafsbedoeliecaiisTresibtasptmdes intdbitospedfeslmof CD4+CD25+
regulatory T cells. GITR activation by either GLTRL or an 25 agonistic antibody has been shown to
increase TCR-induced T cell proliferation and cytokine production, and to rescue T cells from
anti-CD3-induced apoptosis (Nocentini et al. (1997) Proc. Natl. Acad. Sci. USA 94:6216-6221). In
addition, binding of GITR to GITRL can inhibit T regulatory cells and/or render effector T cells more
resistant to T regulatory cell-mediated suppression (Kanamaru et al. 30 (2004) J. Immunol.
172:7306-7314). Studies have shown that administration of anti-GITR mAb during the
induction phase of experimental autoimmune encephalomyelitis significantly enhances the severity of
clinical disease as well as increasing CNS inflammation and autoreactive T cell responses (Kohm et
al. (2004) J. Immunol. 35 172:4686-4690). In addition, activation of GITR signaling exacerbates both
murine asthma and collagen-induced arthritis (Patel &t al. (2005) Eur. J., Immunol. 35:3581-90).

In some embodiments, binding domains of this disclosure comprise VL and VH domains specific for
G1TRL as described herein. In certain 5 embodiments, the VL and VH domains are human. The VL
and VH domains may be arranged in either orientation and may be separated by up to about a 30

amino acid linker as disclosed herein or any other amino acid sequence capable of providing a spacer
fiinectinn comnatible with interaction of the two ciribh-hindina domaine In cartain embodimente a linkar



Linker 120 has two amino acids (asparagine-tyrosine) on one end and three 35 amino acids
(glycine-asparagine-serine) one the other end of the (G45) core sequence), which may simply be a
result of creating such a recombinant WO 2010/040105PCT/US2009/059446 molecule (e.g., use of a
particular res%i&tl'\ﬂ payme site to join nucleic acid molecules may result in the insertion of one to
several amino acids), and for purposes of this disclosure may be considered a part of any particular
linker core sequence. 5In flitherensbieatimehesethe imronidaingdombiirspéafraulfidpecificofeision
protein of thiscdisglosivie 4SIOREHEREheT @M uARGIORL iNteARSIaRbHS R RSHOSRIaN: Yherein
the interveninlglt% mr"i"iﬁ‘ i glrlﬁ QS g,etwg%nh%tgr 060bin%i]%gigorggina9nd a bﬁq%g dgm in that is an
IL-10 agonist, an H?_A% agonist, an ﬁ& agonls?, 1 1t- ag%nls{{larbﬁ-?]agonls?,ga LA agonist, a
10 LIGHP antigersiét, thediTiRi. agapisbhisdsisadoman Somyestamibe i enibbefinesegita
intervening deiessnfpbaamitliispecific fusion pretein ohiipsi disclosedissd(8Mm bindingdemain at
the amino-terinius R ALBAIAGLAMAIRIA t5 A A00NSH A HhAag0NISL ARHGE agonist

an IL-35 agorﬁst, aP agonist, a BTLA agonist, a LI antagonist, a GITRL 15 antagonist or a
CD40 antagoRiaHEHERAR KRBk nl Biher skttt mORtS st dersnpi siomamlbr 14
muIti-_specificdasiﬁmgﬁot@hegiﬁnsmwﬁsure has a binding domain that is an IL-10 agonist, an HLA-G
agonistqgn HGF agonist, af |Lr3hadagieba BReLiagn0isha BTeApaanist shGHLauagepist, a
GITRL antagonist or a CD4Q onist at the amino-terminus 2Q and a CD86 b domain at the

n n din
carboxy-termifus, mu&}tl"Spelcﬁf%rﬁ%f’%ﬁ{%ﬁaﬂ%gﬁr@%%% i rgrﬂ‘lﬁ%aﬁgo% ﬂﬁr%'ﬁg’fﬁlﬁf‘ﬂé’g?gﬁeg%{iggion
includes CH2camteC Hidugbhatl s wpieninunoglobulin G1 (IgG1). In related embodiments, the IgG1 CH2

and CH3 domains have ong,opdneretabihg feliowiee:amine-agids Mspies(baidbavr aidiffergnt amino
acid at that pos]iétligl?%g%lgﬁ%i%% at &gfitia%'ﬁf%@d' %2134 ) leucine at position 235 (L235), glycine at
position 237 (8 ) g(iutamafe o posﬂion e( 5 % , lysine at position 320 (K320), lysine at position
3h22 (K392), or any comﬁiné@idﬁ%ﬁ@i@ﬁ&ﬁ%ﬁﬁ%&ﬁ%ﬂﬁ@d@«@ﬁﬁmw éﬁm@%ﬁe (i;‘
these amino deidsbandlectikngeldfioalabine dpadoltherkembodimeantssiceosdingledgabalnumbering,
the CH2 30 domain has eagh %t'-%ﬁé‘thkggéé and @%%71@#%%%48’ an I%ni&% (ic% é%%ﬁA,tEZSSA, and
G237A, respectively), and thelgG1 CH3 dopnair’\ has each of E318, K320, and Kéﬁ mufated to an
alanine (i.e., ESISRIQROr 94858 RbR¥Epectively). In certain embodiments, a multi-specific fusion
protein of this 35 disclosurdnmay aortiprisspestndiérn edplaniduh tino phacf deetitidali’ fSMRTN). In this

regard, gfje tegayMIREBvsefprste afightymaedular campeunhelass Navind . Wlcture of the
2010/040105PC ./USZOOIQ 59446 enhaned drug properties over m no_céon%l and recombinant
|

/0
antibodies. SMSEBATLE EE e oSN igL h SRR dRTgAetafy il el iridity 8bfain,
based, for exapaphenatisorigicatitibody variable domain, in combination with a variable FC region that
permits the specific recruitmeRtoiarsirepctashal & affeciasrealls (s8C 8% adiodReioRNAges and

natural killer cells) and/or rgcruitment of compl ntzsmediated killing. Depending upon the
choice of targ%%r? higr%agere%ﬁoﬁ_lg, §W§S§é?\r‘lsiaga%r%?%%c%gﬁ%a{ﬁngﬁj\ﬁan&%lﬁgs%cr?%e chéﬁtors. As
used hérein, Bifghvasrad fosiBrrfnstaiAbiREE Sl oHaERe HissRsAoplsateddtamite ZersMIPTm
products”, areas:@asgrifetidoniikdatentifo, RuklicktidruNasoR0A 81839392030k A8694:wand
2005/013604 ' P icati 379 d

8?%%8 Aiiga liepng)) %ﬁ%ﬁﬁ&ﬁa B%J%%YP’Q&@AQ?%?#S% 1%29%{91 { WL RA0% g

W02005/017148. | n,some embpo nts, a multl-specific fusion_protein may comprise a PIMS
molecule such$84H¥Ee Geltfhediiit S SEEt POIicAiRIEs NS OPEYS/0 128kiPICan aclRteffational
Patent PublicdtiomiM0200602388Gyositis, perertan ambadimpntsatheitinti-spiedific fusiandgroteins
of the inyentign.canibaeNging @M&E&ﬁﬁfzﬁﬂhﬁfﬂwmgﬁ% &Q@a?éf'%ﬁlﬁ%@iﬁédﬁfotx?dgﬂ{gse,t Specific
cell types. For eﬁx%mgﬁ,lus%o %%aF{wtl-CD blnw (;omaln (e.g., SIIDl, F NS](r r humanized variants
thereof) that RALEY ATB R R PS8 eI BE R an AR e AYIHERILE T 1 EPAY i leg)ﬁﬁshﬁ\? &n I187A or
1875 mutatiortyp¢ ad monofipstetelsciyralrpms. fdptavks] OREasm dbsbinBrysushndroleeu(€BiB)an
xceptor moleglienahthissdighicnsurediamiiecusaebiaauabieraetipg i@, snesific ealttvpambinterest,

such as antigen-presenting cells {APCs). In this regard, fusion proteins, can be made, that haye higher
or lower aﬁir?ﬁﬁg?rﬁ? D3 g%lrshld R%rregrsI83\?35%%?%%?#&%%@%%%%8rr@%?o%g‘gﬁls %rﬁieatn%r%%\éins
described hefEthTiHEperHiitemRe deseyticliagpaito tvdersinpsrepbiesidenbsritiitntselite CD86
antagonist bidiieg¢oneativprefergntialydtadgatashempli-iarget speaifid xcepienimolegvipieaAPCs by
having a gre flinity. f | indi [ for.its binding. partner.
30In some e%%ggén%aé%%%% i%i%%%%ﬁf%%%?&%%ﬁ% rtﬁis8 %fgg&%{}egﬁggngré%%ﬁ%ﬁ w?é domain
that comprisd SESEPRINA R JeEmeHaoHATBPetbie s mtEr P& Bk tracellular domain or
sub-domain, or a 0D86-specific antibody-derived binding domain. In certain embodiments, a
CD86-specific antibody-derived binding domain is defived from the FUN1 35 monoclonal antibody (see
e.g., J Pathol. 1993 Mar;169(3):309-15); or derived from the 3D1 anti-CD86 monoclonal antibody. In
certain embodiments, a CD86 binding domain is a SCTLA4, such as the mature polypeptide sequence
of SEQ ID NO:1. In certain embodiments, the CD86 binding domain is a SCTLA4, such as the
sequence of SEQ ID NO:1 or a variable-like domain of CTLA4, such as SEQ ID NO:3, or a
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Aliphatic: A, L, I, V, P Aromatic F, W Sulfur-containing M Borderline G Uncharged-polar Hydroxyl S,
T,Y Amides N, 0 Sulfhydryl C Borderline G Positively Charged (Basic) K, R, H Negatively Charged
(Acidic) D, E Variants or derivatives can also have additional amino acid residues which arise
from use of specific expression systems. For example, 5 use of commercially available vectors that
express a desired polypeptide as part of a glutathione-S-transferase (GST) fusion product provides the
desired polypeptide having an additional glycine residue at position -1 after cleavage of the GST
component from the desiregﬂgol}%s&ptide. Variants which result from expression in other vector

d,

systems are ﬁ&%%r@grﬁﬁ @F@'ﬂ%mw@&n histidine tags are incorporated into the
amino acid sequence, genétigllyst #rewaarbodirentscC Bainoytearious mblensemandiag

Deletion varigigare, afsq eofiamp f@@')%@E%@Nﬁ)%{?@éﬁcﬁ@iﬂﬂiﬁ%ﬂé@ﬁi&&%@P@o@RJQ@HQ domain
d I at one or h

of this disclosure are removed. Deletions can be effecte th termjni of usion protein, or
from 15 remoREiSIbARTYRINBR G Esldviet SR m@'ﬁﬁﬂﬁg%@(ﬂ:‘eﬁﬁgﬂ@ggb Nolﬁe):ertain illustrative
embodiments, fusion proteins of this disclosure are glycosylated, the pattern of glycosylation being
dependent upon a variety of factors including the host cell in which the protein is expressed (if
prepared in recombinant host cells) and the culture conditions. 20This disclosure also provides
derivatives of fusion proteins. Derivatives include specific binding domain polypeptides bearing
modifications other than insertion, deletion, or substitution of amino acid residues. In certain
embodiments, the modifications are covalent in nature, and include for example, chemical bonding
with polymers, lipids, other organic, and inorganic moieties. Derivatives of this disclosure may be
prepared to increase circulating half-life of a specific binding domain polypeptide, or may be designed
to improve targeting capacity for the polypeptide to desired cells, tissues, or 5 organs. This
disclosure further embraces fusion proteins that are covalently modified or derivatized to include one
or more water-soluble polymer attachments such as polyethylene glycol, polyoxyethylene glycol, or
polypropylene glycol, as described U.S. Patent Nos: 4,640,835; 4,496,689; 10 4,301,144, 4,670,417;
4,791,192 and 4,179,337. Still other useful polymers known in the art include
monomethoxy-polyethylene glycol, dextran, cellulose, and other carbohydrate-based polymers,
poly-(N-vinyl pyrrolidone)- polyethylene glycol, propylene glycol homopolymers, a polypropylene
oxide/ethylene oxide co-polymer, polyoxyethylated polyols (e.g., glycerol) and 15 polyvinyl alcohol, as
well as mixtures of these polymers. Particularly preferred are polyethylene glycol (PEG)-derivatized
proteins. Water-soluble polymers may be bonded at specific positions, for example at the amino
terminus of the proteins and polypeptides according to this disclosure, or randomly attached to one or
more side chains of the polypeptide. The use of PEG for improving 20 therapeutic capacities is
described in US Patent No, 6,133,426. A particular embodiment of this disclosure is an
immunoglobulin or an Fc fusion protein. Such a fusion protein can have a long half-life, e.g., several
hours, a day or more, or even a week or more, especially if the Fc domain is capable of interacting
with FcRn, the neonatal Fc receptor. The 25 binding site for FcRn in an Fc domain is also the site at
which the bacterial proteins A and G bind. The tight binding between these proteins can be used as a
means to purify antibodies or fusion proteins of this disclosure by, for example, employing protein A or
protein G affinity chromatography during protein purification. 30Protein purification techniques are well
known to those of skill in the art. These techniques involve, at one level, the crude fractionation of the
polypeptide and non-polypeptide fractions. Further purification using chromatographic and
electrophoretic techniques to achieve partial or complete purification (or purification to homogeneity) is
frequently desired. Analytical 35 methods particularly suited to the preparation of a pure fusion protein
are ion- exchange chromatography; exclusion chromatography; polyacrylamide gel electrophoresis;
and isoelectric focusing. Particularly efficient methods of purifying peptides are fast protein liquid
chromatography and HPLC. Certain aspects of the present disclosure concern the purification,
and in particular embodiments, the substantial purification, of a fusion protein. 5 The term "purified
fusion protein™ as used herein, is intended to refer to a composition, isolatable from other components,
wherein the fusion protein is purified to any degree relative to its naturally obtainable state. A purified
fusion protein therefore also refers to a fusion protein, free from the environment in which it may
naturally occur. 10Generally, "purified" will refer to a fusion protein composition that has been
subjected to fractionation to remove various other components, and which composition substantially
retains its expressed biological activity. Where the term "substantially purified" is used, this designation
refers to a fusion binding protein composition in which the fusion protein forms the major 15
component of the composition, such as constituting about 50%, about 60%, about 70%, about 80%,
about 90%, about 95%, about 99% or more of the protein, by weight, in the composition.

Various methods for quantifying the degree of purification are known to those of skill in the art in light
of the present disclosure. These 20 include, for example, determining the specific binding activity of an

active fraction, or assessing the amount of fusion protein in a fraction by SDS/PAGE analysis. A
nrafarred method for acceacceina thea niiritny of a nrotein fractinn i to calerilate the hindina activzityy of the



sodium alginate, ethyl cellulose, and carboxy methylcellulose. Sweetening agents, preservatives,
dye/colorant, flavor enhancer, or any combination thereof may optionally be present. A coating shell
may also opjenalyhewsed. 10In a composition intended to be administesed by inigeiiog, one or more
of a surfactant, preservative, wetting agent, dispersing agent, suspending agent, buffer, stabilizer,
isotonic agent, or any combination thereof may optionally be included. For nucleic acid-based
formulations, or for formulations 15 comprising expression products according to this disclosure, about

0.01 jig/kg to about 100 mdfigbe 8yshaighthatl - Adahiis i rRE @iz kitnple  doyi theriatiadermal,
subcutaneouss RARIUSEHIBF fOSIEHBNABRHSOIAUISIHY LY RIMIQUR KA iRLLR] R5t4A e guitable
under a glventée].:t[ fEBrﬁH@tangeleh@ reéfdﬁig qua e sﬁ%% ple, is about 1 jag/kg to about 20
mg/kg, with about’s jig/Kg t _ﬁaa Ut T0° g ar |cuI£_1ry preterred. It will be evident to those skilled
in the art that the number aﬁ@ﬁr@q@%éy%&d‘%ﬁ’ﬁ@tfﬁﬂ@nﬁmpﬁ@ JepRiidrntiopaiaifd response of the
host. 5 Tdwphdrmaceilica eotvpositivnsetdhis aisttlasuishaaypiednoary fdriubat allows for
administration§@m@aﬁiﬁ5gpﬁgﬁn%r{% example, in the form 25 of a solid, liquid, or gas (aerosol). The

composition may be in the form of a I%:Jid, e.q., an ?Iixir, syrup, solution, emulsign or suspension, for
administration by any route' dE¥&HBEGREPIFT XCePOrAGRItIR 'ﬂ%ﬁﬂﬁc%@ﬁrg 6¥iBosition as used
herein, wheth€eiRaifs o 6P4 sold v snieperisivn lomettesitral fantibading ok de SR8%r more 30 of
the following ecampanedsissterile diluents such as water for injection, saline solution (e.qg.,
physiologigal saline), Ringaes splion iROIRBIL AN TeS elssBshaR ypglic mono- or
digylcerides that may serve as the solvent or suspending medium, polyethylene glycols, glycerin,
propylene gIy@élcg]‘LgI%E?Ecﬁ%ﬁ@?&ﬁﬁﬁg’c%’?é@& cﬁ%@%@ﬂ%ﬂ%ﬁc%h&?@?methyl paraben; 35
antioxidants such as ascorligaksid siheedidhebisuifite difffcesisuwisianaottatesiriiedtes or
phosphates; chgiptimpegams siras-ethytiaaadgsinetetraacetic acid; and agents for the adjustment

of tonicity such as sodium., g@ar&dg,s rc)g{%xﬁﬁ%%ﬁll{a&lgﬂ_r%lg% %F%%E%f%%%gwﬁ enclosed in

ampoules, disposable syringés or multiple dose vials made of dglass or p ys?ological saline is a
preferred' 2ddiYREC W iRfeEEIBIB pAdITALR thit SPEBRRYSSHBINGS SRHS HIT s sterriCHGARy also be
desirable to intlodéldthigr dgndpShgntdin e plepa@tibhNSdich7ds defidadyi Dekiziagancluding aluminum
salts, water-in-gilsgmayigigns,. pradegradable oil vehicles, oil-in-water emulsions, biodegradable

microcapsules, and liposo . I j S, se in,such vehicles 10 include
N-acetylmuramyI-L-aIaninﬁ%’%ﬁ%ﬁﬁ%ﬁ%ﬁgﬁﬁ&%%ggﬁ% S5 %5%3?‘@‘{}8%, IL-12, GM-CSF,
y-interferon, aRGATteIsinkers joinjpgie HijPsihies (G RHBUWH BRROSEBE HBR S in the art may
be emplos@d ibitleliphaiRhégeltBRI tmgositiohs el Bils| Didtladiie ; th&BRedNartier will vary
depending on thesmedgyafadministration and whether a 15 sustained release is desired. For
parenteral administration, the carrier may ¢ rise water, saline, alcohal, a fat, , a buffer, or any
combination thereof. For orﬁ%&%inlsﬁpﬁ\cﬁ?}%@%ﬁ %Wﬁ%%%%@ee c Fﬁeer@%(}’}glg(%’l@gﬁzr, such as
mannitol, lactose, starch, magHE ilihsarapatatsryarm! seethar P teisUntiaIGBSS. glucose,
sucrose, magnesium carbofafe;eot asicemihinbtiore2i] Huersof, prawihe eimployEd10Ra.  Also
contemplgied is the adminigtiatiamvef JRuitissRSeEcMsic R P emROsHPasAlis slisglosure in
combination |th£ S?ﬁg)%g‘ a‘g§ntr Ag?cond agent may be one accepted in the art as a standard
treatment for B‘ ﬁ% rdisease I& &%such as inflammation, autoimmunity, and cancer. 25
Exemplary second agents ¢ofitgtnpfasb@iriciliab ssielahsscpiovarrfat® e estersrdsaniBAIDs,
DMARDs, chemitithesageuticsradiotherapeutics, or other active and ancillary agents. This
disclosure contemplates a e4unl ISi i it f_this disclosure.
Such dosage units include %(;&@3% é%ﬁ%%e@%%%geg%?{eé%?%ﬁg ose ﬁggﬁ%ﬁ%Z%ncluding a
two-com rtm‘é’ﬁlf’v%%sr‘es)c/ , one comprising the pharmaceutical composition of this disclosure in
lyophilized form and the othegaraiiuiéhanst técersttiitidsenaralitcaoly goviales Wikckan also be, e.g., a
bag or tube foroaMIETtIRN! R SFbinERYEROUSLIRfUSIHy device. 35This disclosure also contemplates a kit
comprising a pharmaceutic%Iié:l?g%&)qgi%)rid'}nsgl &Qi&%cg%%%@%é?}%e ?§{gﬁi§%{0<§k ., avial, and a set
g the uffering & disor

of instructions for administeri compaosition to patients s [ er as described herein.
All U.S. patent®Ys8. hatdhiesppieatisplbkiEaass@y-u.s. patent applications, foreign patents, foreign
patent applications, non-patent 5 publications, tables, sequences, webpages, or the like referred to in
this specification, are incorporated herein by reference, in their entirety. The following examples are
intended to illustrate, but not limit, this disclosure. EXAMPLES Xceptor Sequences Nucleotide
expression cassettes and amino acid sequences of exemplary multi-specific fusion proteins having a
CTLA4 ectodomain are 5 provided in SEQ ID NOS:8, 12, 16, 23, 27, 30, 34, 37 and 41 and SEQ ID
NOS:9, 13, 17, 24, 28, 31, 35, 38, and 42, respectivély. The activity of these exemplary multi-specific
fusion proteins was tested as described in Examples 1-6 below. Abbreviations used in the following
examples include the following terms: PBS-T: PBS, pH 7.2-7.4 and 0.1% Tween(r)20; Working buffer
PBS-T 10 with 1% BSA, Blocking buffer: PBS-T with 3% BSA. EXAMPLE 1 ANTI-CD86 BINDING
DOMAINS Hybridomas 3D1 and FUN1 were used to clone the anti-CD86 variable binding

Adomaine Nnf thece mononclonal antihodiee The cendiiencac for 15 the heawvw chain linht chain crEyv



ILI OR1 by ELISA. Additionally, Figures 14 and 15 show that the 20 (CTLA4::IL10)-65, -
(CTLA4::1L10)-68, and (CTLA4::1L10)-69 xceptor molecules, specific for human molecules, are
capable of gfessigaGing With both mouse CD80 and mouse CD86. EXAMRLE ¥R OR BINDING
TO CD80 BY BIACORENI CD80 binding activity was examined for abatacept (Orencia(r),
Bristol-Myers Squibb), a CTLA4-Fc fusion containing the L104E A29Y 5 mutations, analogous to
belatacept (SEQ ID NO:217), three CTLA4::1L10 xceptor linker variants each having a CTLA4
cotodmian st an 10 PR GTLAMLIRARRSABMER R MHGRARERO D

; ,and (C > - ; : an xceptor inc a omain wi e
L104E A29Y Mitiftiahd Héﬁ%ﬁ?ﬁ"liii%%b@n%‘g %’be‘?%i’é‘i?glnﬂdqg}n%w%@éb fgﬁg%ﬂng a CTLA4
ectodomain aPla RHUMaTomesH (SErONEENOAIY LR BSEMtially as described herein. Examination of
binding of CTLA4-Fc to CH8§/86 by Bldwerthhiaschees desciibedqedvicusija{@neeneasianit (1996) J.

Biol. Chem. 2, @702:26 4 Gl XA AGE Mennaieh dr MG oF4p= MedihRrisgsiARBaerilins et al.
(2002) Immunjt 5,CTLA4 is of moderate affinity (Kd =-200 nM),

1 :201-%@&. Binding of CD80 R% 1
and is characfé%i’%é@i%?% %%&992338 v -.eLEa-fiS’%ﬁasa?}(noderate off rate (0.090 s-1). Binding of
dimeric CTLA4-Fc to CD8F igusipR4siboaisdiaisspeerrspepted Rietnp cofmiaindg(6. vadars.086 s-1).
The L104E AR nauttasiond OwEThABFerhaxgcbesmiepontad faindeeasethenalinityifes§ D80

two-fold over fﬁﬁnvﬂlﬂ&%ﬂf?ﬁE%éméféféaf‘(g%%‘%r%'n@pgééa“ . J. Transplant. 5:443-453), primarily

by decreasing the initial off-rate (reported as 0.00108 vs 0.00221 s-1). Surface plasmon
resonance (SPR) measurements were performed on a BIAcoreTM T100 SPR (Pharmacia Biotech AB,
Uppsala) OsingHRS-EP-DESIC REAMHre) as a running buffer. CD80-mIgG (25 pg/mL in 10 25 mM

sodium acetate, pH 4.0; Aol phee:wegishiesiys imaretilicedipric Gyl singstandard amine
coupling chemistr iac } upli it GE ith.final.d llization levels of
317, 973, and” i%s}%"%?’ (‘r%g‘oo’ Eﬁgs %t%i%??%ﬁ%oﬁé%?%ﬁ@%s#%ﬂ%@ nj%%gg for 150 seconds,

at a flow rate IS BIEHIRYiRTR Yeinss B Eot R it BRRIFTHPER A RSN A E B RS fion was
monitored for 680dedingdy mathttiebprédetentislydyrie mtcRds mjectngBMdnsdtium citrate, 500

m'\I/I Sodi;aSm CBMHQ%_(@M*&QFJQ{%@Q@%M%-o%lmaiag imef@éﬁ_ﬂﬁnérlwmw%ﬁtgf@%were Sf’table through
at least 75 regeneration cycles. Data were analyzed using.BiakEv ion for.the software
(version 2.0.1%@@'&?@5 ﬁ%gFe_.Sé%Pnrg%bn ﬁ%&éﬁss % i@%ﬁ%ﬁ%ﬁ%&%&s {lgall%%n&;l)%?l fz%d CD80 could
not be fit to a "t PAAGREMNBIHENR ABEANBICEGRINBS A MERTHURAI2E&N P4 BRalent analyte
binding modeintapreqisinddheaas sotiatdrviphaseksy indhealiagtingilrpmgtivefimjeatismdid not alter the
Calculateﬂc ki”@@a@%ﬁ@%@&%ﬁ&ﬁi%{mgﬁ%@& sonsiants 4 Akeow drpesealsiated with high
accuracy,for each.construct hy fitting t served,res e at_saturation eady-state
equiIibriu%g?mO(q"e'(?.inlgneol%%’fjril'[qg/1 ér'%%%@é%ab?%fh?rﬁﬁﬂﬁ‘ésé at aosnlﬁ%frﬁgr?zlgg%a%}géjté %Rbelow. WO
2010/040105 beSfegztshmstxderoonision BELGinsangtafibtied fatiie xtighdENRke determined
to resemble thattigroaimtace@BAd treagparted affinity for CTLA4-Fc (200 nM; Greene etal. 1996,

Ibid). Binding kinetics for the, A dridlelincenionmerpdiiiensnltom dharsser@patacept or the
CTLA4::11.10 xceptor, altho##g%gle%%on/off.rate éomr%ensati n.gives a Si IiIar affinigy. This may be
due to the facEHAPERATL B2 EB80 YR W aRa AR AP A P e s SRS i to
previous SfudidememLiadoinrartsdontanfaticHen G404 (s yfamaienosEa! Bioge8 7 and 219)
had a higher afinityrfBURBDBOI vt rangbtyiiventigl i pevementtireivittabofh eata{ @O8873 s-1 for

CD36 BY BlAL BT B A o T a-Fe fusion
containing theA'$ S&*Q@"P%ﬂﬁgﬁ%@%ﬁ%&%tﬁ%ﬁ&%@ﬁ% ivh %Mﬁ%}%gn xceptor
containing a GTiAagmisdisibiPanddanctioabragier SEed NOUgherertkgibnedisidiing a CTLAS
ectodomain With 16 LRARAZAK Mutatms:and andh| Adpmaic (SR Raslioaad different
constructs (WP Nex ARACERSE AAIIFIRDY ATHOGR) JRAe oA [ Ay, and FUNT

anti-CD86 antibadies, substantially as descri erein. Binding of 20 CD86 by CTLA4 is’of low affinity

(Kd = -2.2 p.M§" ARdTERaioR 2 43R B BGaN RIRAB S 4R AR MESYSD 85 AP SRS off rate (0.42
s-1). The L104& AZDY iinTHaoiolERADCA L kdshit fusbe bembodjioeris tthinbetagsapesffiinity for CD86
Lour-fold_ Ov?kr] Bi_ﬁ%{\:‘i dgﬁeatﬁméﬂ-iﬁeﬂagga%gt%h&%@%%%g# Jﬂﬁ@;ﬁ%ﬁﬁé&ﬁé@&ﬁ, ptrimarily by
ecreasi initial off-rate (reported,as 0. VS s-1).. inetic or
equilibriu%r%aff?ﬁ’ iﬁ/ngaqgrheang?béqun %?E\?ﬁ%%sr]?/ %[H?ﬁgﬁg?jz%?qwg T%‘#@Bﬁﬁ%ﬁ%ﬁ%@ﬁ 'so their relative
affinities were determined. Lower-affinity CD86 binding domains based on the CTLA4
ectodomain. SPR measurements were performed on a BIAcoreTM T100 SPR 30 (Pharmacia Biotech
AB, Uppsala) using HBS-EP+ (GE Healthcare) as a funning buffer. CD86-mIgG (25 pg/rnL in 10 mM
sodium acetate, pH 4.0, Ancell, Inc) was directly immobilized onto a CMS chip using standard amine
coupling chemistry (Biacore Amine Coupling Kit, GE Healthcare), with final immobilization levels of 37,
373, and 903 Ru. CTLA4-containing constructs 35 were injected for 150 seconds, at a flow rate of 10

pl/min, in a series of concentrations from 4 nM to 10 uM. Dissociation was monitored for 600 seconds,
and the cirirface wac aither reaenarated by iniectina 50 MM ecoditim citrate 500 mNhM <eodinim chloride



25 of first treatment is Day 0). Mice are treated with Xceptor, vehicle (PBS), or negative or positive
control in a preventative and/or therapeutic regimen. Preventative treatment starts on Day 0 and
continues thigyeh dhg RRak of disease in control (untreated) mice. TherapeylicsHigaiiaent starts when
the majority of mice show 30 mild signs of arthritis. Enbrel(r), which has been shown to have good
efficacy in both the CIA and G6PI-induced models of arthritis, is used as a positive control. Data
collected in every experiment includes clinical scores and cumulative incidence of arthritis. Clinical

signs of arthrigigd %6 Mo BERBSYRHURINEFosraIRdFO iRk Wmi@&mle 10 below.
Rt

WO 2010/040105RCT/U /059446 Tahle 1 ore Obsgervation parent swelling or
redness 1 Swse?ﬁa’r?gﬁe}- ﬁeis%sgi%g&rﬁeg o5tf?rreaek%(§'fé?§05 & aggs?}i%@%g sf/hve mgj? more than three digits,

mild swelling BEAdING Mo hreldS TsaidReRiptrisPRHRIEI IqaiRP Yl NRTiFRIA RIS Bf forepaw 3
Swollen paw Wiitiding|ddmaio denatere dness AdbrtiéimibredGe 55, anch $Wwatingdtodotinaipaw (b) G6PI

Model In ine SRRLMAACH AL bIedrdye astib RImURIAAROL AL SmieR UL OP! in adiuvant
(Kamradt and, Schubert (20 5%?rt itis Res. Ther. 7:20 0

'Scf&gbert et al. ﬁ; AgJ.. immunol. 172:4503;
Bockermann, FRGOIIIE) Vel RACTHBPHUIPRIAT I S Aeek S (SBEF Aftflis Rheum.
58:754; Mats\ithote @t 2P Qo008 difriaisHEt 1 THdrDtbaReb R tupPliesaliegigpHemesekt in virtually
all cells in thefbapyranthibifirnehie)anenBIMW Himtusizationvindugesaliviispeaciigdisease. A

number of ageaie e GTH A BN aptGaa i ERBI AR BRVER)S eceptor

monoclonal an havé been shown to jnhibit development, of arthritis in the G6P|_.model. Male
DBAL e S TARTREA i PP ST Bl b P ST REHT RN 1 GBSt mduae
arthritis. Spec#fidafipninide ardrusesimiodiaaliiailpcaeginaduriingittoGeP (BLCFAsomd Day 0 and
develop clinicatsigrpetiaaisitic wikhingays nirhsciovrnrizationie GithitherGlAmeadehtiscussed
above, mlcepqé%%%atw&é%qh Fﬁ@cgg;%rin\@g %i{,ﬁg@); mer@%ﬁrbvgrgé g%%gkvg gﬂntrol in a preventative

and/or thera iIc regimen, Preventative 20 treatment starts on nd continues through the peak

of disease in FSHHEIGEIRBUREKSPEARTIRPIPZIIRhP ARG AREZIHESHIE) P SCRTEEREITF mild signs of
arthritis. Embrédri;BHich has been shown to have good efficacy in both the CIA and G6PI-induced

models of arthritis, is used pgeippsHivaraeniied daia:-aotemiachirpvekRPsfRERN, includes clinical
P

scores and ¢ iye incidence f arthritis. Clinical si theitis P el are scored
using a scaleqé%]‘r%tr%rg t%o{hg?%%%ﬁ%/%%%%ﬁ&%%ﬁﬁ#bﬁgﬁs %%%E%"%I}%P%hﬁé%e%lsfpa ent application
publications, FatdhBRIpieAIIAS attr=patert Yubithsr Bretnshib e tidsPcification and/or
listed in the ApplicatiendaasbShgttrmielncmpuraiedindidndgréferancayiobthelieatrety. CLAIMS
What is claimeslisinoglobuth feruileseerificiHaing BEmtain; FOMPESRE-AGRSSE finding domain linked
toa heterologoug B\ ing domain ﬁ)a/ angintegvgning.domahn wherein the petei%}o usI binding domain
. an F IS, an extracelidlar of ectodo %m, ucn,as a.receplor igan ﬁ ;

is an IL-10 agonist, and wheérein the ﬁ‘.f agon!sT inding domain comprises an (s ra)g(.)r a functional
region thereofdomain, ligapdntiivasdefitndeioaIpr SRPARPAPIRIRG RIBDBEDHIEIA W8 ain linked to a
heterologous bimtimgkdonhasobyears mienets itigedBroamcormeriia tneileterelggpdutirbinding domain

comprises e rifASASASLUNEIER sbod WAL AU A r Pl ool
. The mylti-specific fusion ein of clai r rein ndi inisa.

ectodomgl% oﬁg@ﬁW-%olHas“iﬁﬁgfj é%fﬂﬁ%&%%bﬁﬁ%\fiﬁs and Efﬁ.aﬁgaf%uﬁﬂ%%ggﬁ%éé)ﬁ%rotein of
claim 1 or 2, vihe @ameherdigsaniiiihgrderdain iker spmsuising omiaif G AfNbeRH R heavy
chain-only antgaetyaspecifiionedd@sutin hingebedbe (mdiiepecificfirsicampritciholiplaén 4, wherein
the CD86 binding domain,rrmpEisiahhand Asanchaln YRuABIsAGMAnS AL RYDLAWFCDBE
antibody or a(?um@(giizﬁid varlﬁnhtheriof 6. T}Q@gnultl-s ecmcﬁgsmn gro%n oI claim 5, wherein
the CD86 bind i HIPRAPEEHERSERCL AT Wi PaBYraEID 8! TPsH e 7. The
multi-spedffic figsion prateiatienabiariartbewnérein the CD86 binding domain comprises an amino
acid sequence selected from the group consisting of SEQ ID NOS:3-6, 410, and 412. 8. The
multi-specific fusion protein%&rot%%e Waﬁ?%%o?lgﬂ%ggri% Wﬂreeraﬁtﬁ%%%g}acéggous binding
domain comprisdfdricamiing dergtsaginsniesostegioyidedeiinitions of qéamiaispdeite fusion
protein of any @i dleglsimAtiditindg redinhe hs-a: agonst-comurges thRiadituoaaied sequence
provided in SEQ 1D NO:7 opAngripal Rereakramanising copeumuiaemaLrosiiondde 10
The multi-specific fusion protein according to any one of claims 1-9, wherein the intervenjng domain
comprise%an fﬁﬂﬂ%n@d\%ﬁﬂﬁ%o%s‘f&ﬁ@?é%%?@%ﬁ%&B&H{@86’?@@860dﬁ'§ﬂ8§§d'ﬁeﬁﬁelé’&%e CD86
binding domaiarardtegs heitroldhe vediiedirsg e aradn when apgropTiatenitattispedifiertision protein of
claim 10, wherein the immunoglobulin constant region or constant sub-region comprises IgG1 CH2
and CH3 domains. 12. The multi-specific fusion protein according to any one of claims 1-9,
wherein the intervening domain comprises an immuBoglobulin constant region disposed between a
first and a second linker. 13. The multi-specific fusion protein of claim 12, wherein the first and
second linkers are independently selected from the linkers provided in SEQ ID NOs:43-166, 244, 307,

320, 355- 379 and 383-398. 14. The multi-specific fusion protein of claim 13, wherein the

intervening domain comprises a human immunoglobulin Fc region, albumin, transferrin, a scaffold
Adomain that hinde a cariim nrotein or a2 combinatinn thareanf 15 The miitltieceneacifie fiicinn nrotain



- aagcttgecg ccatggaégc accagcgcag cttctcttcc tcctgetact ctggetccca 60 gataccaccg gtatgcacgt
ggcccagcct getgtggtac tggccageag ccgaggcate 120 gecagctttg tgtgtgagta tgcatctcca ggcaaageca

ctgaggtceeg gaiganaeia ds80 cttcggcagy ctgacageca ggtgactgaa gtctgtgcggepassianatgaiggggaat 240
gagttgacct tcctagatga ttccatctgc acgggcacct ccagtggaaa tcaagtgaac 300 ctcactatcc aaggactgag

ggccatggac acgggactct acatctgcaa ggtggagctc 360 atgtacccac cgccatacta cctgggcata ggcaacggaa
cccagattta tgtaattgat 420 ccagaaccgt gcccagattc tgacctcgag cccaaatctt ctgacaaaac tcacacatge 480

ccaccgtgce cqgGanGoaaRe (a0 BpROSGIREJEIISEIN Aesss0aaAR S4BthesaRE@Iaca ccctcatgat
cteceggace coidaggicn aidealngt anaRRcals, 090 AdscAGIARgL ARAEIdRLH ARieaRC ldgtacatag
acggcgtgga ggtgcataat gccdagacaa agccgcggga ggagcagtac adcagca ﬁ ccotgtggt cagcgtecte
i 5 ad
720 accgtcctg@abtagdeeiPe RgNAIGHS Wiy Sy tles et E‘gﬁﬁ'ﬁﬁcﬁ‘ﬂ?a*é’c QTR Ecag
cccecatcga gaadade%oydnmﬁywh}‘é%%‘wg(ﬁg’tﬂﬂﬁ@g@@%&@&ﬂﬁg’g@ﬁ%&:ﬁt@go@scc atcccgggat
gagctgaces agaagaadaircageetaacs Laanigalsa-rRd0e tetadespagsoer alagctaiggrdlgggagag
caalgggea 960 ecagaghaca aclacaanac eacdseicendladigaact copasdatc aiotiels 1970
tacagcaagc tcacc%etgga cdagqgg;gq ggcagcagg gga_acg[}: catcl:‘a gctcc 0"gtgatgcatg aggctctgca
caaccactac adjahHnipinaecretst oty ysed nesciadrisglacanir aamaere c@fgaﬁtaca agaactcaga
aagcacgtca tteisograhiE2Dthtotageadag Joeagggohthecalitotgiigeagrggctytastenddtterc aggcaacctg
agtaneg o aotioce
tggaggaggéf g%ﬁ%’f@%{é\% '44'% b'é?g%%%%%@igﬁi%ﬁgggﬁ%ﬁg aa g%‘%@%’é@gcf?:ecb’tsgeg gga gaacctgaag
1500 accctcagyeegunigstalyy Hraedtcd dositasit hetggasdacativideadeddddeayccgtggage
aggtgaagaa tgestifraiigeicgaag aohaaggeairiscdadgad o2 iatoagigagichgdadattibeatshactac

atagaagect acgigagaqt, gaagalacon 4 RE0 AAGAAIGIAGIATABCE dishid by the present |
2479.100PC09_SEQUENC LISTING.TX\'/I‘ ﬁl’ngz)r10> 9 <211> 537 <212> PRT <213> Artificial

Sequence <Zf@9|@i§§ Ff")u gr?%%efe‘?ﬁtﬁa & ﬁl?ﬁgf%%%’&] A A ncﬂ_r.nLBoc%W\%in <400> 9 Met
His Val Al& Glwaredt i NaindiyidealXlaSessegiaghos 9f keniBiLianssSeePoepaalieyeGlu Tyr Ala
Ser Pro Gly Lysipda:d&nts |y WishiA0RB3:4ve whthEnsdebhedidvigdatia Ala Asp Ser Gin Val Thr Glu Val

Cys 354045 Ala Ala Thr Ty %EMﬁé (&mﬁf ﬁéugiﬁ&g F%%ngd%ﬁm@sg % é%%%ﬁ@ lle Cys Thr

Gly Thr Ser Ser Gly Asn GIn Val Ash Leu '%rr Gin 657075 80 Gly Leu Ar A@a Met Asp Thr Gly
Leu Tyr lle CyS/85/0Se E18Y 6 S500EHNIE: Y BISBIY BRYRGP 'ch@%ﬁ%ﬂ BIY'Asn Gly Thr GIn
lle 1001051 10c®ptidalthet Aoyt aidirraldiiy Propasiiicly Aepoosiz e pondyie 815120125 Ser Ser

éﬁp ;ys Ebr E%T&ga@v%r@car@ e\§, RIDAadPre ot B30ASRIMAMMEHf Ala BimSer Val Ph:a Le|u
v SRR SR R AR T R e e
Glu Val His Asn88/ ER28RorRem, RUPBRIIBEHTRIPAYRSSBFEERIBIIES
polypeptides, oligopeptides, peptides, amino acids, or derivatives thereof, lipids,
fatty acids, or derivatives thereof; carbohydrates, saccharides, or derivatives
25 thereof; nucleotides, nucleosides, peptide nucleic acids, nucleic acid molecules,
' or derivatives thereof; glycoproteins, glycopeptides, glycolipids, lipoproteins,
proteolipids, or derivatives thereof; other biological molecules that may be
present in, for example, a biological sample; or any combination thereof. A
binding region includes any naturally occurring, synthetic, semi-synthetic, or
30 recombinantly produced binding partner for a biological molecule or other target
of interest. A variety of assays are known for identifying binding domains of the
present disclosure that specifically bind with a particular target, including FACS,
Western blot, ELISA, or Biacore analysis.
Binding domains and fusion proteins thereof of this disclosure can
35 be capable of binding to a desired degree, including “specifically or selectively
binding” a target while not significantly binding other components present in a



Thr Tyr Arg-Val Val Ser val Leu Thr Val Leu His Gin Asp Trp Leu 210215220 Asn Gly Lys Ala Tyr Ala
Cys Ala val Ser Asn Lys Ala Leu Pro Ala 225230235240 Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly

GIn Pro Argyziub 8160448250255 GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp&ii:kRdekB54YS Asn GIn
260265270 Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala 275280285 val Glu Trp

Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr 290295300 Pro Pro val Leu Asp Ser Asp Gly
Ser Phe Phe Leu Tyr Ser Lys Leu 305310315320 Thr val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val

Phe Ser Cys $aq $25390335,00lAfef s Bl NSJIHIRAS SRy OTRC Bla Lyg Ser Leu Ser
340345350 Leu Ser Pro Gly Gin, Arg His Asn ésn Sey, Ser I_%%@sngg]r Arg Thr 3553f 03?5 GIn Lys
Ala Arg His SEFBIBALR SSRBTCeRy R el PATEHPS B a BRaR o0 WER SR Tr His Phe
Pro Gly Asn L&V eS, Aehenrimplsu BRSHI0B9s4T0 g Aegbet AR Msp 108 Mie ©EMFg Val Lys Thr
Phe Phe Gin Mgt K054 00445 hpd® Asp, Girl "Ler’ A<p Aar Lewbelnéu LysiChiritery Lendiey Glu Asp
420425439 P*a%ﬂn)éﬁwfé%fgé EPHGN GMSIRIHOIRES MR Sl Metdie Gl Bhg4324A04ds Tyr Leu Glu

Glu Val Met Prq Gip,Ala 3 Gln Asp Pro Asp,lle Page 4 i .
2479.100F>Coé(§s°éP : @éﬁé‘%ﬁl_ RSO A %%%1:5?3@‘\?@%%%&9@\:? GBLGIu Asn Leu
Lys Thr Leu Alpbel0dbbi70n mhage g tenatie g ByéHnenkeRisdinediarerCys Glu Asn Lys Ser
Lys 485490495AlebMah{Glis ekl avahlasnAsmiAlia, PoeAsiiasdraindingGiidxstialyp80505510 lle Tyr

Lys Ala Met Sgﬁiglgﬁm%fgqy@s%%ll s, y%Qﬁn?%%?#%jé%gégjﬁlﬁ%g@wéé@%ggt Lys lle Arg

Asn 530535 <210> 10 < 1158 <212> DNA <213> Artl y >
PolynucléBtid 820 s e PIARING 2eriring BssPipsent disgiarited2Rt§d8agtvaccagegeag cttctettce
tcctgctact ctggtiterait@lgaiageamreeotagebeyhgipoeafeet grgidotatctyydoaigpaf 8é§aggceatec 120
gccagctttg tgtgigagia Yoraisic 0 Ba3eEUCEAC U R0 T ORIGAGRaS K83 CHCOEICa9a, Glomeagcca

ggtgactgaa gt(é&gﬁgl%qg n(Egacctacat gatggggaat 240 gagttgacct tcctagatga ttccatctge acgggeacct
ccagtggaaa tcaagtgaac 300 ctcactatcc aaggactgag ggccatggac acgggactct acatctgcaa ggtggagcetc 360

atgtacccac cgccatacta cctgB§tits §geaaiegddite Sirfaars ) gty eiciay grgEeethgattc
tgacctcgd cchaesitctirdiyacaaidety tfavatatde 480vecattoptgad Cagracotghl adeagogdiisgcaccgtcag
tttcetett cececceranaa §40:0860689CE SGrlealGRTKISCEIURSE,/ (SLORAHERSGHES IIg8T Gatiggacatg 600
ageeacgasg agSSRo RRANLTAS [GIBRIIaSEcHRd pEe 2! Cast&?‘&s%%?gas%%%a&s%ﬁchcggga
ggagcagtac aagagcac t'acc g?gg? cagcgtcctc 7 accgtectge aCcaggac?g gCtgaatggc aaggcgtacg
cgtgcgeggt ctERAaS *ngé@ﬂé@% RedeateaR bR s adRieadaffy&igee ccgagaacca
840 caggtgtacissotatgttnoeatCasiggatgadgchatea iy déatocaged Sddgectgachl @o@:tgettggtca aaggcticta
tecaageans aleasyejo0 Agl0BRA9295adi0gRAN IRA Gea0ANAR09MHAGRANAM CALGECISEC dtgctogact
ccgacggctc ¢ c1C agcaagc tcacc cc cagcag acgtctt ctcatgctcc
gtgatgcatg ag c%tﬁ c%%_(:ﬁ‘g%{g Ct%scﬁgc&%fgagé%ggcﬁg@iﬁé%%%gﬁgaf&%fﬁ'ogt %ig@targ% IrEztggccgcc

1158 <210> BNM@p] puinkseQenceRinaermodGifcrp e mised ks €9 289UETESH-1g construct
<400> 11 MetthkiSarabataainrfinstiay divatibeuf Alaibe :Ses AdoGly iegidhd @15 Ala Ser Phe Val

e Thr Gl e B B Aop Bor

505560 |ée%(:yg‘%‘[ﬁeiﬁ3 %’h?@?ﬁg%‘&’l&?%éﬁl\%?ﬁ%l %gﬂi&%oﬂﬁiﬂ%%ﬁ%‘%%ﬁéj §8 N Leu Arg Ala

Met Asp Thr G Led 338 Laindd GaiNsd §e85 3095 Wiet 28ra8 HRRrd-ike TormadmeGly lle Gly

Asn Gly Thr Gipelde 400108 HétehirAvalitlatAsprRiniéiioR N yo GrodepS ey, Aspbeuetid Pro Lys

115120125 P%%%%;%g&%’&%ﬁ%&ﬁﬁ%ﬁgg@ﬁ%ﬁ%ﬂ@%Hza?gi%ﬁ%&yﬁc‘éw's Thr Cys Pro
Al 0 A | Phe

Pro Cys Pro AJa Pro Gl 130135140 A ?/P a Pro Ser Va eu Phe Pro Pro Lys Pro Lys

Asp Thr 145158985360 P& Mgt SEPK PR RIeaiPU ety 208y $893AalHal 165170175
Ser His Gl AsiPPG8 GA620al ey e likeAshdTitionyal v drakiioGh) MeatesdEs®1 99 Giows His Asn Ala Lys

Tfllr Lys Pro A%Gﬂb@i&éﬁt'ﬂ&ﬂ@,%ﬂe&@hﬁ:‘?@?@@?%@% JivEiBrendal M@ia‘éeésvaall Leu Thr Va: Leu His
GIn Asp Trp L 0 \ 1 A Asn Ly Leu Bro Ala
22523023524%@%‘%’&?’(9@&@%@%%@?%ﬁ’;s%‘% c&?ﬁ@g ﬁ“”éﬁfépiéﬁgé?%z% Gln Val Tyr
Thr Leu Pro PIVSBICARG RefPERPLENSHS LRI GRBHIBoEED Posa) S8R DSWPRE &s Leu Val Lys
Gly Phe Tyr Prz8doAbptimd\ i 262802 85\vdbGhsdrep Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
Thr Thr 299295300 Terms understood by those in the art as referring to antibody

technology are each given the meaning acquired in the art, unless expressly



Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu 305310315320 Thr Val Asp Lys
Ser Arg Trp GIn Gin Gly Asn Val Phe Ser Cys Ser 325330335 Val Met His Glu Ala Leu His Asn His Tyr

Thr GIn Lys @gr-hethnghs 340345350 Leu Ser Pro Gly 355 <210>P%2r/ﬁ§£tfh5/6]5§§4% <212> DNA
<213> Artificial Sequence <220> <223> Nucleotide expression cassette of a fusion protein having a

CTLA4 ectodomain and a PDL1 domain <400> 12 aagcttgccg ccatggaagc accagcgcag cttctcttcc
tcctgctact ctggctceca 60 gataccaccg gtatgcacgt ggcccagcct getgtggtac tggccagcag ccgaggceatc 120

ngaQ Ctmg tgttgig?xgé% m%ﬁﬁtc%%%}%%(iﬁf%%ﬂgt@&ig 9%9%??@&18@ gt%g)tgst:%g%ctg acagcga
ggtgactgaa g cgg caacctaca ggaa acct tcctagatga ttccatctgc acgggceacc
ccagtggaaa tc%@é%&ggg %‘88&6&’&@?&5@ g%%ﬁé’&&%ﬁg%@?é‘é}aﬁeée’ggc fbtrﬁégﬁgt@é "ggtggagctc 360
atgtacccac cgdacrEeeiedypang Geient §iaaascadaitistasieg melotetivagadr e gorsagattc
:gte:cc:cgag cc&aaam%sf@amﬁaammaﬂa,ca&er@[&r@ga@g@tgﬁt:(ct}i:gaapem“agemggt gcaccq[tcgg .
cttcctett cecc ! C GEtG £tce acgtg
e St e i st O C i oo
ggagcagtac a cgta aggcgtacg
cgtgcgeggt ctoésReativehs0vbdbre detier ceoisvawtessiaaddode fucheagidaiblagoicgyec ccgagaacca
840 caggtgtaca,eragcerrGiccopgaaiigagriganraAgaanssaalinganctaasniBodgesiggiea aaggcticta

t t tgct {
RO ek o N L g e
1080 gtgatycaty %6516@38%%9%@%‘@%%%%58358; geERIREE GelRgyst f%@é%’é@é“caca

acaattcttc cctgagiaoa adécivragainagoamjttarassoiaiel20herffactgrtavggitecatamggaccta

tatgtggtag agtaigeiasgraiaie asach2bdatg GRRAICIEAH RERARNARRA BAGRCCLgY Cclgcactaat

tgtctattgg 132% 8?0%%@9 %6@ gg&c%&%’ﬁ gj\%%%% agg; gaacgt %laa gttc%g 1380 catagtagct
?; 7h Sk S A s

acagacagag ggcccggctd ttgaagdacc ccct gggaaatgct 14 caga tcacagatgt gaaattgcag
gatgcagggg totXEEgRPEEEREAGE i%%ﬁPfﬁf@gﬂj@?ég%&é%fﬁ%é% ‘d&@éﬁl@é‘é’?dﬁbééﬁ{ﬁt’@&%@@cccma
caacaaadtt 136Cking zo\ Ho0Rgion, SeRUENGE S INGAKIpggatenaitcacktctgaateatgaactgac
atgtcaggct 16%9@@@561%6@.8@@@@M@}%@%@ﬂgqrg}ﬁ%#ﬁg s as-eadRgoctt
tcaatgtgac cagcacact tgagattitc tactgcactt tta att agatcct tcatccga gaactacctc
tggcacatcc tc%g&%g%gi%aﬂfqggfogg Sl %ﬁg%@%g%%{%%ggpﬁgﬁﬁgﬁ'S%quence <220>
<223> Fusion pIB&SiT#@0hgalse TeiRT e {edemrein 2ha APOL1 igsmameectsidisemEnass Val Ala Gin
Pro Ala Val VahleposkedSet8eshag Gip tlect 500 1hcNlarBéidRiadied Eye GlustaniAtsgBesPro Gly Lys
Ala Thr Glg Vali202indfArMalf BY Malderly ABiSINSANAMPiR #R 3l EIHBK/@#H MA G 354045 Ala
Ala Thr Tyr M(?t %%thrI%%?g tIr%J L(%g Tryr Phe Leu AS{)DAgg @(er 505560 lle Cys ﬂwr Gly Thr Ser Ser
Gly Asn GIn val Asn Tt Thr TEBIN _ B e§c%?§‘ "EPATL %\Ecl\/?é\tu es“?) Thr Gly Leu Tyr lle Cys Lys
Val Glu Leu 859095 met Tyt & ®RSIPRIPGUrgof dipaipnalebylingiscipameidinale 100105110 Tyr
y y
Val lle Asp Pre@jinésorQysiRnatAisp SefgdshlrelinGludfiaihysid B12abamberdoafeisnglys Thr His
Thr Cys Pro P@%ﬁﬁ%&%%@'%@%&@@&ﬁI%%ﬁ%%@hﬁ@h@@&%Phe Pro Pro
Lys Pro Lzyg Ase Thr 145150155160, LéeLi,Met lle Ser A(r]g Thr Pro Glu Val Thr Cgs val Val Val Asp Val
- subclasses. Imimunoglobulin structure and™function are reviewed, for example,

in Harlow et al., Eds., Antibodies: A Laboratory Manual, Chapter 14 (Cold

Spring Harbor Laboratory, Cold Spring Harbor, 1988). An extensive

introduction as well as detailed information about all aspects of recombinant

antibody technology can be found in the textbook Recombinant Antibodies

30 (John Wiley & Sons, NY, 1999). A comprehensive coliection of detailed

antibody engineering lab Protocols can be found in R. Kontermann and S.

Dabel, Eds., The Antibody Engineering Lab Manual (Springer Verlag,

Heidelberg/New York, 2000). Further related protocols are also available in

. Current Protocols in Immunology (August 2009) published by John Wiley &
35 Sons, Inc., Boston, MA.



165170175 Ser His Glu Asp Pro Glu-Val Lys Phe Asn Trp Tyr Val Asp Gly Val 180185190 Glu Val His
Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser 195200205 Thr Tyr Arg Val val ser Val Leu Thr
Val Leu HisGin, Asp fiRsLeu 210215220 Asn Gly Lys Ala Tyr Ala Cys Alg Ml oaidai dys Ala Leu Pro
Ala 225230235240 Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro 245250255 Gin Val
Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin 260265270 Val Ser Leu Thr Cys Leu val
Lys Gly Phe Tyr Pro ser Asp lle Ala 275280285 Val Glu Trp Glu ser Asn Gly Gin Pro Glu Asn Asn Tyr

Lys Thr Thr 290295300 Proff2ie,Mpldress AseSReARD S SeF Fapdinedigw I yokesidaly Leu

305310315320 Thr. Val [ T in.Gj Val E r er 325330335 Val Met
His Glu Ala L&oé&e@}@ﬁ%hﬁ %%P@%E{% @egrt %’e%t@é%%\é%@g @% @ré B§ro Gly Gin Arg His ASrl
ASn Ser Ser CRIMAIWFHNGH{FeiveEB SEEuRe5 ISRV doERIG e &t PRIAL SUBRPBHE Thr val Thr
Val Pro Lys 335380 ASpdreatig’ diferaliGo g SipiSegudisn Met a heenGiarQysungs

385390395400 RhecRrR: (el il khadein keyapdies Al Mahel IhupddyinErpdrase 7
2479.100PC09 E(%U NCE L STING.T)?T 40541 415tig3IutM It Glu Asgak% Asp%tlgtllgrgln Phe Val
a Ar

His Gly Glu G?STREB ng Egaﬁg%})&%ﬁ,g er Ser yp%\%a(tﬁn Ar ar L& Lai Lys
435440445 ASY'@ROUSy S E@a@y%@ﬁWa\méiﬁ@(ﬁ@iﬁﬁ%’wa@‘/&w%@?ﬂ@m 5368 Leu Gin
Asp Ala Gly akTysrAng Cyspdetdle SershymGlie Glyd Atey 4651724/ 754 8@ Aespy By hiBcArgitle Thr val

Lys Val Asn Ala, ri?awraﬁé%!ﬂ%é'&ﬁﬁ?ﬂ&?ﬁ%@éﬂ G REeaH ALY /hARgd v al Thr Ser Glu
His Glu Iﬁ?u 50 05?10 h %S Gin AlaGIuGly T r(ﬂo s Ala Glu Val lle grp Thr Ser 515520525
Ser Asp Hls GIRUBIT ATELY BRA VLORT T TP TR AS TELF R SUERIERREI Arg Glu Glu Lys Lo
Phe Asn Val Thr Ser Thr Létiatgrme s Tisabasnpinsssedeahs PlodsporialdPREYTyr Cys Thr Phe

Arg Arg Leu AspeBiraca|uisanb#05abiCdughAsrchitarEnbidladgidal ieid Valdlederorzlurrey Pro Leu Ala His

580585590 P fﬁ%ﬁ%&%%%@%@ﬂ dfctrdr s seddndiid sﬁﬁl%éa blomo sapiens <400>

14 Met Val Val Met Al h he Leu Ley Leu Ser Gly Ala 151015 Leu Thr Leu Thr Gl
Thr Trp Ale GRS Fb 0 FotATU ISP A SRS Sah KA AV SER AP RS G TG ly Glu Pro
Arg Phe 11E Alar3840a8vest BiyTRyra/alimspy As!TGia Pheulralerzgaptrdagh Bee Asp Ser 505560 Ala
Cys Pro Arg Nieti@lthE eAsgcdley Bryheaeal &G GlatGiy $oofand dedirodstalyr Trp Glu Glu Glu
Thr Arg Asn Tzﬂ%é%%fé@dﬁ‘%&%ﬁéé@%% [ ﬁ?&e@&%&}?&é@%@g&maﬁéwrwoﬁév Tyr Tyr

Asn Gin Ser 10 110 Gl Irrg Ser Ser His Thr Leu Gin Trp Met lle Gly Cys Asp Leu Gly 115120125
Ser Asp Gly AT§ILERE TR B oA PEINITTIR RIS 554 %&‘f?(ﬁ ﬁfﬁﬁ@%ﬁé@lys Asp Tyr Leu Ala
Leu Asn Glu AliiereatiatgbSeedtinpiss mingimgs ¢sbrgs 180skehlAfaiarGin lle Ser Lys Arg
Lys Cys Giu AdanAkifysanpb il detideiia ekuGiecAsg Arghhigal ¥olee @lyGly Thr Cys Val Glu Trp

Leu 180185190 Hi ey 200205 P

Lys Thr ris Ve TH A e S ) R B D S RO B ot Gy
Phe Tyr Pro ARCERINRASBIINPRF 99535D036ETHS EARIBYYFEFBIGIAR ®in Whr Gin Asp Val
Glu Leu Val GherR4i5250268iThnikig Bubjakt GlpikkyGl TturbheairbeysiFppdida Afa Val Val

32%61502700\(/)%{%293&%@9 Ejlré%ﬁ fN@M\ri‘% ng rbm@%yéwﬁa\ﬂ%’?ﬂ I Arg Trp L

: . . ro Glu. eu Arg Trp Lys
Gin Ser S8 LA BTG o 1 P Rk o o Aol s YarOy STl e
305310315328URS ArBipegiral sone &/ B L Al 0P Ie ¢ 5ol B sl 887389583335 Ser Asp
<210> 15 <214ocBlBsc252 >drRTdeR I8 batitipisapiens <400> 15 met val Val Met Ala Pro Arg Thr Lea
Phe Lea Lea Lea Ser Gly Ala 151015 Leu Thr Leu Thr Glu Thr Trp Gly Ser His Ser Met Arg Tyr Phe
Ser 202530 Al ald§er 6r Fégo Gly Arg Gly Glu Pro Arg Phe lle Ala met 354045 Gly Tyr Val Asp
Asp Thr Gin Pﬁ%@%@ﬁ@p@er Asp ser Ala 505560 Cys Pro Arg Met Glu Pro Arg Ala Pro Trp
Val Glu Gin Glu Gly Pro 6549 83 BOtGRemPTHPERCoMPERe T ARG NSRMATANGSPAMES Ala Gin Thr
859095 Axp AtigshistaAsrinearGiniid imuewArgidcslyiMyuberBsmniGirCDes & 10ete54 1y Ala Ser Ser

Gin Tor Al T B L B R et Al Al
Asp 14515015@?%@%%&@%&’%‘?:‘3#@ wip @%&@8"6@%@%&%’&%&% %{?" EePe¥170175 Glu
Gin Arg Arg Al yresil @GN TRgOYSPR0aHTTRT e IdrvIBed 85 10 iAeg Taetived®Iu Asn Gly Lys
Glu Met Leu Gind\rgiiead speRienRiec126200265 Alsrhbtiliis yadi rédsiidin Rre WahBhepAsp Tyr Glu
Ala Thr Lei, 210215220 Arg CyS Trp Ala Leu Gly Phe Tyr Pro Ala Glu lle lle Lea Thr Trp
225230235240 Gin Arg Asp Gly Glu Asp Gin Thr Gin Asp Val Glu Leu Val Glu Thr 245250255 Arg Pro
Ala Gly Asp Gly Thr Phe Gin Lys Trp Ala Ala Val Val Val 260265270 Pro Ser Gly Glu Glu Gin Arg Tyr
Thr Cys His val Gin His Glu Gly 275280285 Lea Pro Glu Pro Leu met Leu Arg Trp Ser Lys Glu Gly Asp
Gly Gly 290295300 lle Met Ser Val Arg Glu Ser Arg Ber Lea Ser Glu Asp Lea 305310315 <210> 16
<211> 2105 <212> DNA <213> Artificial Sequence <220> <223> Nucleotide expression cassette of a
fusion protein having a CTLA4 ectodomain and an HLA-G5 domain
2479.100PC09_SEQUENCE_LISTING.TXT <400> 16 aagcttgccg ccatggaagc accagcgcag
cttctcttce tectgetact ctggcetccca 60 gataccaccg gtatgcacgt ggcccagcct getgtggtac tggccagcag

ceaanacate 120 neeceancetttn tatatnanta tacatetera Acdecaaanera ctaoanateeca Anotaacanta 120 ctteAncanA



agccgceggga ggageagtac aacagcacgt accgtgtggt cagegtecte 720 accgtectge accaggactg getgaatgge
aaggcgtacg cgtgcgeggt ctccaacaaa 780 gecctcccag ccceccatcga gaaaaccatc tccaaageca aagggcagec

ccgagaaccaygQhaggaiaca ccetgeecce atcccgggat gagctgacca agaaccaggheadialanss 200
tgcctggtca aaggcttcta tccaagcgac atcgccgtgg agtgggagag caatgggcag 960 ccggagaaca actacaagac

cacgcctccc gtgetggact ccgacggctc cttettccte 1020 tacagcaagc tcaccgtgga caagagcagg tggcagcagg
ggaacgtctt ctcatgctcc 1080 gtgatgcatg aggctctgca caaccactac acgcagaaga gectetcect gtctccgggt 1140

cagaggcaca agaaiint e AetIRAASHaERERICRIMAACEATAISR NsteeeanisIRPO fetaustcsGAstccatgag
gtatttcagc gccgqg,c%tg%%@ ccegg cegeggggag 1260 cecegcttca tegecatggg ctacgtggac gacacgeagt

tcgtgcggtt cgacagcgac tgtc. cg gatgga gccgcgggcg ccgtgg gcaggaggg gccggagtat
1380 tgggaagagg agacacgﬁa%&%@qé’ E%Bé?fgﬁéi‘é’t arga @Eg‘cﬁ@‘i'@ﬁicp ccetgegeg
gctactacaa cc@@ﬁ@c@a@,E@E&&gmttbwehmﬂm@g@ﬂ@g’ﬁm&%@@tggmgcgm@ggicrcgga cggacgcctc

ctoegeggas altg%%@aa@d&%ﬁ@%a%& ngg:aaegg@m@%@@aﬁglgaatsg%gﬂ a5 lgpussaAgaccacage
acactgc ca ccaa C caa ctga CClac
ggacaciacy 1620 deicagaichcaegediing 0&9 agca.ggcaalaiq claanacagad dagag

ctggagggca cgtg ggctccac agatac agaac A GoAgatgcty cagcgcgegg acccccccaa
gacacacgtg aéét @%ﬂéﬁﬁt@@ﬂﬁt@@@@é@ ]?8@5 é‘éc%‘i@%@@tfw@ﬁgﬁé{ N geaoasior@gcggaga
tcatactgac ctggetigngy ($86@ gaidgegagy aéeaddectdYGacagdy; dedgbaghinsadgecifa aggggatgga
1920 accttccagﬁ,a@@%mggggjq%gbqﬁgptggag aggagcagag atacacgtgc 1980 catgtgcagc

atgaggggct gccggagcecc ctcatge taa catca tct aaagcagg
agcctctcgb%aagaccttta atctacgb% @3%&9 éﬁ%? ntg éj g‘%‘% ésifrkg a[g‘f%ngb
Artificial Sequép@E eXbestadrrasig)iSioh fwmém%bm@ @@Ttm; écerisieaifNEndPPRIA-G5 domain
<400> 17 Metsdi \dal iAtartdtuRrpNpdfaidéaddquie At SesBer IrpiGly lieidsdiisoAde Ser Phe val Cys
Glu Tyr a Sef i Giubye-41a TiNaGliKel 20e 330 s ualeic CrL ey dd el Aidspger Oin val
Thr Glu Val Cys 354045 Ala Al Thr T %&ﬁlﬁ% Leu Thr Phe Leu Asp Asp. Ser 505560
lle Cys Thr Gléj?ﬁl’gé’&l g%?tgﬁ/‘ﬂgﬁoéﬁe@én ﬁé%lﬁ‘%@’ﬁf@%@%ﬁl@?ﬁ@ﬂla Met Asp
Thr Gly LEu TyhuéesyargdiglaGid ihel 1859098 Maidyparisdref e Ty A¢ractodaipdle Gly Asn Gly
Thr GIn lle 1004014 The Vaktie sy &K reoGilioR ey SR smSer Aspdrait @ludiaveys 115120125
et b YRR RIR IO 0 SRR ONARIIEIARAIRSY fia Pro Serval

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 1451501

2479.100PCO8 SEERERREMERST R E?@?r%‘ﬂf’&ﬁéﬁf@%’éi%a FHPERHAIN T4 TV al val val
Asp Val 1651 Tastsesrritalit inspderdGha vabLysehevidiy Tey CRogihasp/@Glie, 80185190 Glu

Val His Azm Al@bhyslcrtbté@/szﬁm&r@s@iuc@ge@;ﬂomxéﬁrpﬁew@%a@@%% Phwibationgal Val Ser Val

Leu Pro Aa 2552303800 B I G UL B X O AR )= o 7

245250255 GRPWFWF%%D'@?&%@&%%%EW’E&WHPE A@Pﬁéﬁh%b&%@ﬁo Val Ser Leu
Thr Cys Leu \&tlitlyssByrfhecT pspadiSeridspiliamiag 75280286 viauGike Taptieo8ErslAsn Gly Gin Pro

flu fsn Asggbﬁslﬂ@ng’mﬂdm %@%ﬁ@ﬂzﬂ@Am\@h#@iﬁﬁps%aﬁé%(ﬁlh;ﬁ%rﬂmfé E.Hg&@;%g;ﬁg%
ys Leu er Arg Tr ser Cys Ser

val Met I%% Glu A]é?%eu F—?WO %r m%}PEI\ﬁq?CP'%gELaeE@ %%Ef Eeu Ser Pro Gly Gin Arg
His Asn Asn SEPRGITETESA Eﬁ%ﬁ@%’?%ﬁ@ﬁ%%@%%TEQSAAYQ%*@%%‘%GPW@M%@H Gly Ser
His ser Met A Tiye 32082688 @ Bhiel Sbn/ & Bl VAI(S8r dirg BORG AGTGh-GlaiiblAfligdhe lle

385390395400 4N ime faly do/sEd ASNGSR TBDRIN R Ae.Bhe HaR SeF A8Ry4PP410415 ser Ala
Cys Pro Arg Nﬁé%l%&g&ﬁrgﬁ}&%g&sp a\r/ea I %Ll%%r%ed flor example, in US Patent.
30 7,405,288. In alternative embodiments, a CD86 binding domain is an
extracellular domain (“ectodomain”) of a CD28 (Genbank Accession
NP_006130.1), such as the sequence provided in SEQ ID NO:2. Amino acids
1-18 of SEQ 1D NO:2 are the signal peptide. The amino acid sequence of the
ectodomain of CD28 without the signal peptide is provided in SEQ 1D NO:412.
35 in yet further embodiments, a CD86 binding domain comprises a
single chain immunoglobulin-like domain, such as a scFv, that is specific for
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420425430 Gly Pro Glu Tyr Trp Glu Glu Glu Thr Arg Asn Thr Lys.Ala His Ala 435440445 GIn Thr Asp
Arg Met Asn Leu Gin Thr Leu Arg Gly Tyr Tyr Asn GIn 450455460 ser Glu Ala Ser Ser His Thr Leu Gin
Trp met lle Gly CYsAsRd-eu 465470475480 Gly Ser Asp Gly Arg Leu LegAyg &lviolptesalu Gin Tyr Ala
Tyr Asp 485490495 Gly Lys Asp Tyr Leu Thr Leu Asn Glu Asp Leu Arg Ser Trp Thr Ala 500505510
Ala Asp Thr Ala Ala Gin lle Ser Lys Arg Lys Cys Glu Ala Ala Asn 515520525 Val Ala Glu Gin Arg Arg
Ala Tyr Leu Glu Gly Thr cys val Glu Trp 530535540 Leu His Arg Tyr Leu Glu Asn Gly Lys Glu Met Leu

Gin Arg Ala Agip84555Qerahbeniiodrie ks thardiimsalidtinligdiisiRreoMelihedsgntyr Glu Ala

565570575 T - : Thr Trp Gi
arg Asp Gy G e BB G e o e AR o R O X s Oy
Thr Phe Gin LYRCSENENERS {%I%%@%@ﬁ‘%ﬁ'th?a%rséﬁ)’émk@@@?nci)@sﬁ%weys His Val
Gin His 625630635640 G Glyti-& D5 orGho Slenaleantistdies skeysBtiBerinyBEGlu Gly Asp 645650655

Gly Gly llgMeySeridaldrg &y Se1-408 Seshauivngy QHIASRLHO006690 1 s@LBA8 <211> 728

<212> PRT <213> [ 4 9.%' gﬁ 09 SEQUENCE_LISTING.TXT <400> 18 Met Trp val
Thr Lys Leu Lﬁngs?gl%%gﬁzajg&%?%etég n8 i$Val Leu 151015 Leu His Leu Leu Leu Leu Pro lle Ala lle

Pro Tyr Ala Glu Gly Gin 20853te4Pegh AfgRXD RieAredpeaia esfpke peieipdiedealiafys Thr
354045 Thr Lé&ridlitgisdlestissproifdddr €18 diedLhyes Bir &ifisiby s/Mab5fI586020sn Thr Ala Asp GIn

Eys :l'a AS%&%%&R@?Q@%ﬁV@W&%ﬁ@W@%@& stffﬁ:\ﬂ/lﬁ‘ft’ Iéhfeg)éﬁw J \f’/@%@heLva|;hePﬁSp
ys Ala Arg Lys Gin,Cys rp.Phe Pro Phe Asn Ser Met Ser Ser ys Glu Phe
100105118 B TR R AT Pa gﬁd&% R A O A Rere e R s bE ne flo Oy
Lys Gly Arg s&fithyan sEiaify afabpst 8t HMThr Lys 130135140 ser Gly lle Lys Cys Gin Pro Trp Ser

Ser Met lle Pro His Glu Hisli 45lifsbala0=3amBlee COBP tonSargSkymainAkg Bly Lys Asp Leu Gin Glu

A Pro Gl ] Ao e 08 & Ml Thr Cys
e Gy Gl S A e B S5 6290 L B GRSRD G0 B UTE By o Arg Trm Acn
His Gin Thr PrYPsigop 3scanhinarg P (yaimhan athipeorGi e ByPeP iy A8prigsiGly Phe Asp
245250255 Aspohsit ZyrseyAgnAGaiBarisicclyswin R NR) PEgd5e. Cys Nipr 868266270 Thr Leu

ASD Pro His T A6 GhoJi Cy Alead ¥ Ht CYe 25880080 Al ASBASBTAEet Asn Asp Thr
Asp val Pro Leu Gly Thr Thr.Glu 290295300 _C@}I,]Ie %&%&Gm G%/ u Gly Tyr Arg Gly Thr val Asn

Thr lle 3053163183963 KL ISR B ARy SIEHER P &k 5???5‘/@%“@%"@\[5‘325330335
His Asp Met T&% #eacGhehbaPhe 3ushCpenysnsmbeipAndio dana8aeg46850eTr Cys Arg Asn Pro
Asp Gly Ser Ghwe&grf.Pro Trp Cys Phe Thr Thr 355360365 Asp Pro Asn lle Arg val Gly Tyr Cys Ser Gin

lle Pro Asn Cys Asp 3703753 gl [ T sn Tyr Met
385390395400 GI% Asn LeE] %%ﬁﬁé%@"@é g@%%ﬁ%@ @é%%ey{ rQ %é%%lmw Lys
Asn Met Glu APPESHIS ARy Nis MBS D CSRPBYS DLBT AR 294 554%H §Qﬁ L§S Leu Asn Glu Asn
Tyr Cys Arg ABHrFabizgspiisivaAsgAlbario 354104 48eB1p!Rno Vg Gy Y TgoMhirg lipdledePro Leu lle

Z;% Zr7p5AS% Tm@gaéé&ﬂ@ﬂl ﬁQEI@’H@;SL%,&QQ,@S’&QWC@I&aﬁfﬁﬁﬂiﬁwd@ﬁﬂe@fﬁl Ty Vg éﬁg% AAsn Lglu 4|1|65
» [ n rav SN e
R e i g ’

Pro Thr Arg Thr As / etval ser Leu Ar )
2479.100PCOQ’_@E@G@N@@_ﬁfﬁﬁx’f@ﬁ‘%ﬂ"F‘nyhRng“ﬂ‘ﬁﬂ%qq%“ﬁ@ e Bt IssE8P e dlle Lys Glu

Ser Trp 515520825X8b | aluidHsw ALVA GrrsCIZ P ha RasSedt "Argispd &6 Yy sispsTRE530535540

Glu Ala Trp Ley fehstle7is A5a¥RbENE, G G0y P &ldilas 5A58p8PRRFA MYS LYS Gin Val Leu
Asn Val Ser Gip L ux%l @ér Gly Pro %Iu GIL){ 565570575 Ser Asrhéhe[u val Leu.!\/eﬁé Lé/s. Leu Ala Arg
Sp y

Pro Ala Val Lége,&ssga g6 h%eeaFg%er %Cr)rl‘l%.%srﬁ Su ro(f&gﬁn'ly)?r” (fysc“?ﬂ? lle Pro Glu
595600688 Ly TR deceyoSEriedn syt aipiiorearat/ Vel needh ol §618620 Tyr Asp Gly
Leu Leu Arg vhiIlOSz8EiisdrelcTg; BEOI&Cy3ASatii8 256806G3E0640dlyseQyn BerGiwhtis His Arg Gly

Lys Val Thr L gyhamGlyies GUiada0mBRT e GuaAle PR FlyedisiCl Sas @y Pro Cys Glu
Gly Asp 660665670 ng I

r Gly Pro Leu Val Cys Glu Gin His Lys Met Arg met Val Leu 675680685 Gly
Val llo Val ProrEly Ry GRFE A BB RS A BHS Ty oobbeb b6 WP RE VAlATg val Ala Tyr Tyt
Ala Lys Trp ll€masaweariegaasonés)710 715 720 Leu Thr Tyr Lys val Pro Gin Ser 725 <210> 19 <211>
290 <21235PRT <213> Hompessapiapsiséhiizal DmetiognyrlcHinl ymliay tendioftad-ed Leu Leu
Gin His Val L %{: [ ra lle Ala lle Pr in 202530 Arg
Lys Arg Arg A?rﬁ'éhr le I—%i%“é%u%éﬁ(\a%ﬁg Iﬁgshé%%\% %y%@r%égﬁ%ﬁggﬁﬁ@t? lle %)l/ysr%e Asp Pro Ala
Leu Lys lle Lys Thr Lys Lys Val 505560 Asn Thr Ala Asp Gin Cys Ala Asn Arg Cys Thr Arg Asn Lys
Gly Leu 65 70 75 80 Pro Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys Gin Cys 859095 Leu
Trp Phe Pro Phe Asn Ser met Ser Ser Gly Val Lys Uys Glu Phe 100105110 Gly His Glu Phe Asp Leu
Tyr Glu Asn Lys Asp Tyr lle Arg ASn CyS 115120125 lle lle Gly Lys Gly Arg Ser Tyr Lys Gly Thr Val
Ser lle Thr Lys 130135140 Ser Gly lle Lys Cys Gin Pro Trp Ser Ser Met lle Pro His Glu HiS
145150155160 Ser Phe Leu Pro Ser Ser Tyr Arg Gly Lys Asp Leu Gin Glu Asn Tyr 165170175 Cys

Arg Asn Pro Arg Gly Glu Glu Gly Gly Pro Trp Cys Phe Thr Ser 180185190 Asn Pro Glu Val Arg Tyr
Chii \/al Cyve Acnhn lle Pro Cin Cyve <|ar CChii1t 105200205 val Chit Cyve Maet Thr Cyve Acecn Chvv Chit f[er Tvur Ara



ser Cys Ala Lys Thr Lys GIn Leu Arg val val Asn Gly lle Pro Thr 485490495 Arg Thr Asn Tie Gly Trp
Met Val Ser Leu Arg Tyr Arg Asn Lys His 500505510 lle Cys Gly Gly Ser Leu lle Lys Glu Ser Trp val
Leu Thr Alaghtgndard@o25 Gin Cys Phe Pro Ser Arg Asp Leu Lys Asp Tpirilteaoispk-eu Gly
530535540 Ile His Asp val His Gly Arg Gly Asp Glu Lys Cys Lys Gin Val Leu 545550555560 Asn val
Ser GIn Leu Val Tyr Gly Pro Glu Gly Ser Asp Leu val Leu 565570575 Met Lys Leu Ala Arg Pro Ala val
Leu Asp Asp Phe val ser Thr lle 580585590 Asp Lev Pro Asn Tyr Gly cys Thr lle Pro Glu Lys Thr Ser
Cys Ser 595608¥nvas by sGheddndabed ynditréiiid eantle dsnalyraAspeCifict gieloenta@615620 Arg

val Al is Less Ll J0E! GUASA Gl i o GIa B 0206 0033p A ple g Blydus val Thr

Leu Asn Glu Ser Glu lle Cys Ala ¢ a 645650655 Glu Lys lle Gly Ser Gly Pro lu Gly Asp Tyr
Gly Gly Pro L&J%G%%&@%‘\V%%%Tél{ﬁéﬁ?%lg @s%g‘l’éjg)ﬂnglz\%i %géi}%a%@’val Pro
675680685 GHBRiPTYy, 5aAREHe Prd 2Eh ety Gihaie Rnepeatd &)Y aligneeds700 Ala Tyr Tyr Ala
Lys Trp llg; Hignlaysm|@rledressdbndamdeysvépb mptaistd widd R0 dp ieSighs Bt gibrs 241> 285

<212> PRT <213>#§ﬁ;\9§@§°l%%é99%@?%ﬁ{h r%%z;égmr%g %gag?%%g&%hg@mu Leu Gin His

Val Leu 15105.%85& Leu Leu'Leu e Alalle | r Ala Glu Gly Gin 202530 Arg Lys Arg
Arg Asn Thr IRIGHEIEN PRERYLA\RIGRRMERL QLY AISSEANEPTHIALUNIRE BYEMIRIRSY BREIRR Leu Lys
lle Lys Thr Lysigystual S05E80eAen dtteAtankspp@nadysekiaohsr Alentijs art gaguasnd ys Gly Leu 65
70 75 80 Pro Bhaidhy Gy thesshadhanebPRe Aslaig MM hyick Br&usshdeasd-eu Trp Phe Pro

Phe Asn Ser Met Ser Ser Gl s Lys Glu, Phe 10Q1 Q0 Gl Hi u ey Tyr Glu Asn
Lys Asp Tyr IIlg%F%%s%Fas%iy%?gi%‘i%%qI&ESC%” i)%;% %,%%A&rﬁ rgjle/r\ﬁjsyﬁrnc?yll/se G%f/a hrg v IJ;er lle Thr Lys
130135140 se¥'@Bif- 319 @08 CREPIBIYEYSer Ser met lle Pro His Glu His 145150155160 Ser Tyr
Arg Gly Lys Asp Leu GIn Glu #snof yh&psohrghis e Rt dirgel 66 Hedtibaddgeeds where Vi

2479.100PC09, SEOUENGE HSTINGUXIIGHN Sd GGiefto Ty ussRaggEiSer Asn Pro Glu
Val Arg 180185190 Tyr C?é%l Val %%}As {Iele EI}?ro g—{nn %gsus%r1 (glu Val %)u?%{goM%'g Tirg 1%5200205 Cys
Asn Gly Glu Se rroﬁ{?é] V'I‘.&T a;X\sp Ifslé)%'r%ﬁu &y y BRUE?L 20 Lys e Ej:yskéln Arg Trp Asp
His Gin THr PP HiSGKIePHIBAGE PHicnY 5PE00 F5I1 090G 59 CRPRIG TR PV RGFALSRAEH Phe Asp
Asp Asn Tyr Gyschitsh 26030256 Wish iRterdsip Gty BintRoositgdiditgrdCysaihygr Thckaaidsp Pro His
A e e NP
His Val Leu 1%5%%&%@%% rrJ;_heilﬂ1 PEY PR% %rg’ﬂ’égﬁi#%@@@@%lﬁg ({Eléér% §%2530 Arg Lys
Arg Arg Asn TBRAI3BisIBRIPHSBsA9s Setyas LykamtB6a045I PR Q&R Hd-1nf$11ésp Pro Ala Leu
Lys lle LymThraye ips\ah 8855601481 FhiFEDABINGIN €4)s AtkéstABESIDHt@rytasn Lys Gly

Leu 65 70 75 8010y Bl PhY A ia FIRNAANQATR LYSAB BRI GIEFPO095 Leu Trp
Phe Pro Phe Asn Ser Met Ser Ser ngly Va&% Lé/s(gGlu Phe 010@5}110 Gﬁsfﬁ%ﬁgecﬁsp Leu Tyr
Glu Asn Lys ARBYRH 183RESVRsAREGLTS P89 351959 818N 13% R/ AFY &P Y Thr val ser lle
Thr Lys 130135 040isdi0Blp el lge e je Crpesd TplsbindsioMetnirdH RN eROM S 1285150155160
Ser Phe Leu Rp@eaicpee s Acialyi s AsprtieodyinrgdunidGint wf 2eid20472r@ys Arg ASn Pro Arg
Gly Glu ?g GI% SPro Trp Cys Phe Thr Ser 180185190 Asn Pro Glu Val Arg Tyr Glu Val Cys Asp lle
Pro Gin Cys Ser Glu 195200205 Gly Lys 210 <210> 23 <211> 3794 <21ﬁ>cﬁ)N <Zg3> Artificial
Sequence <220> <223> NeBHEEEIpHEESIh LS DS RIG A Pr JGIH 59% eoiag
ectodomain arithathldGrbdibraaih cortact dafinitiaagctifectialatggiaboadedgsgeayctictcttce tectgctact

ctggctccea 60 galasrascs HEMUEASEHIYHRE 2866 OteHaTRCUSSS CRAGRIACHRTFERICCIZR gccagcettty

tgtgt tat tct C t t
e SO R e e ems souce

[acat'g; g (r;ag tgacct tcctag ttccatctgc acgggcacct ccagtggaaa

tcaagtga soé‘f’rftﬁﬁié’ﬂafécgﬁa@%éﬁé% asaﬁafga%@%gg@ﬁé@& *89&&?@&%3&@@%&?& 3o
2479.100PC091 S L BMC Bih1STEISIEITXThott18 224 . N2 385 NatLiad B ErBPro. ATaa/AbVal Leu Ala Ser
el T vl Lo e A R i et Mt Gly A

al Thr Val Leu Arg Gin Ala Asp Ser Gin Val Thr Glu val.Cys 15 Ala Ala r Met Met Gly Asn
Glu Leu Thr P%@.@ﬁ?&%ﬁ%pﬂ f% @(’)%%gﬁ ﬁgt@%}%ﬁ' ?{[rr ﬁtu%pgé?zlg\gr %?f %\%%C%Pﬁ al Asn Leu Thr lle
Gin 65 70 75 go&IHdalarda SraepAbeTrab 5 LAB88 T e atAeal GRGLEEH9095 met Tyr Pro
Pro Pro Tys Tygd:eRd8|\Rieéb AsvBYI THE &tu ey 101064 0mTor ViaddieliAg pdabéelu Pro Cys Pro
Asp Ser Asp ety Glit Bra s L1N1 29125 SBRSe AR biebidis Y Gys RigiRiuCys Pro Ala Pro
Glu Ala 130135140 Ala Gly Ala Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 145150155160
Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val 165170175 Ser His Glu Asp Pro Glu
val Lys Phe Asn Trp Tyr val Asp Gly Val 180185190 Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
Gin Tyr Asn Ser 195200205 Thr Tyr Arg Val Val Ser'@al Leu Thr Val Leu His Gin Asp Trp Leu
210215220 Asn Gly Lys Ala Tyr Ala Cys Ala Val Ser Asn Lys Ala Leu Pro Ala 225230235240 Pro lle
Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro 245250255 Gin Val Tyr Thr Leu Pro PrO Ser
Arg Asp Glu Leu Thr Lys Asn Gin 260265270 Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro ser

Asp lle Ala 275280285 Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr 290295300
Pro Pro \/al |l a1 Acecn [|ear Acn CChvi [Rar Phe Phe l a1 Tur f[Raer |l ve | a11 R0ER10215220 Thr \/al Acecn | ve



Tyr Pro His Glu His Asp Met Thr Pro Glu 680685 Leu Arg Glu Asn Tyr Cys Arg Asn Pro Asp 695700
Cys Phe Thr Thr Asp Pro Asn lle Arg Val 715720 Pro Asn Cys Asp Met Ser His Gly Gin
Asp 730735,}ysefisuchys Met Gly Asn Leu Ser Gin Thr 745750 Ser Met Trp/AsP deym s Met Glu Asp
Leu 760765 Glu Pro Asp Ala Ser Lys Leu Asn Glu Asn 775780 Asp Asp Ala His Gly Pro Trp Cys Tyr
Thr 795800 Trp Asp Tyr Cys Pro lle Ser Arg Cys Glu 810815 lle Val Asn Leu Asp His Pro
Val lle Ser 825830 Leu Arg Val val Asn Gly lle Pro Thr Arg 840845 Val Ser Leu Arg Tyr Arg Asn Lys
His lle 85586@4fisitoh ReswiiryahkesitbtAdaiiic@ihas been receBitpd8tbbauddy&éep Tyr Glu Ala

Trp Leu Gly "ﬁn§8@§m§ﬁ@g S8 LYol e ERYRLHELNG 3009 1A Ghafip.Glu S Ser Asp

Leu Val Leu Met 920925 Val Leu Asp A e Val Ser Thr Ile Asp 935940 Thr'lle Pro Glu Lys Thr Ser
Cys Ser Val available co 6" L ﬁ@&ﬁn Tyr Asp Gly Leu Leu Arg 970975 Met Gly Asn Glu
Lys Cys Ser Gin His His 985000nxentGiu HherlER o ogsala ¢ig hes GI6HNN0@I008eiR Glu Gly Asp

Tyr Gly Gly Pxg h@%VﬂHioéﬁéQ@ Arachaks/adibeie fely SéaukeiviahRrookl¥r moving from10351040 Asn

Arg Pro Gl || | P
10651070 3(/3| ageél \@%@188586’3 x%g%%@%ﬁ%ﬁ%kﬁ Il?gﬁ’i%ﬁ T‘Zy'é J@ﬁél/f 229 <2125
PRT <213> HWG‘&%&)!BH@"@&@@Q%@W PHF BRERS BEFLR e amarting et RIa ser cys
Pro 151015 PendCib @ ere@ihjtidng Losiighyr&aid R lalar Alchedinthiolibe Reb#&rgePdRBS80 Val Gin cys Arg

Ala Ser Arg TyhRnQ1leNad/RlinsREYS é%rﬁ@@%l‘@ﬂ&?ﬂiﬂe%&%ﬂm A LrehsnstgqThr Ser Pro

val ser Phe lle Ala 505560, Thr, T Leu Gly Met A Trp Pr. Leu 65 70 75
80 Gin G?r? THE PRS TR seFeH]t erAé 2”ef%dLlllee\é'la}(fcgf Gln Lﬁe%/@gssggé %ﬁrﬁ%t Ala Pro Tyr

val Lea Asn V@WHFN@%P%@%J% ok @@}@@Sse?%@@&ﬁ%é%ﬁ%é Phe lle Thr Glu
His lle lle Lys rhhﬁﬂ%l@fﬁeﬁ’tbe@mﬂ%ﬂracﬁdu@ig Wahargdlmit Sed RigVLsédiniia@GluvkighGin

i301L351¢0 LT%‘ Aveis eE@a&# g&e J@ﬁ@%ﬁtéﬁﬂlﬁ s;ég]e; @&@H@nﬂﬂéﬂ&?g%% IFl’heG ;Ser
ea Lys Tyr er a IS al Gly Pro lle Glu
Ala Thr ser Ph\g" III% 'EQ% i?r(%% \ﬁ%%irgg lr%\r)@ @r@%« é artl /A\f%ln Val Ala Ala Gin
Asp Leta1§95MM#PAWM@W@LSE&!H%@A#PW@S@ ¢> Ea@édﬁrﬂnmeﬁrﬂ?ezmzmzzo

Met Ser Lea Géndyso? 25p<2 1de 261824 119 2EScc22wiitie The2ABN defindtisapientictd @6 26 Met Trp

Pro Pro Gly Sgf r@ﬁ RELEM R %H@@gﬂa@@g Pm@@%@&@éé@@tm @xés@@ulaeﬂé} Ala Ala Arg
Pro Val Ser L

inc 0.2025 eu Ser Pro Ala Arg ser Leta Le Ala Thr Lea
val 354045 LO0T B AL als S ERY ST R A o GBI 3 AL SRR ep Pro Gy
met Phe Pro Gyl felpwrsiHig ’@ér@lﬁ‘%@ﬁ'@@l@é}d\@%ﬁ oot Beiaproas @@rm%w%é@ Leu Gin Lys
Ala Arg Gin ThihbeaXGlwBlgdyr 859095 Pro Cys Thr Ser Glu Glu lle Asp His Glu Asp lle Thr Lys Asp
Lys 100105110 Thr ser TRgALGHARGYEBRILIBIEH i ke Thals 50 &ludlipd20125 ser Cys

Lela Asn Ser Alr%gl Glu Thr Ser Ph(}lle ThrgA%%e/ ser Cﬁ;"%&)fﬁ?ﬁfﬁgb Lea, AI Serﬁ@q Lys Thr Ser

Phe Met met Ak Eea ¥ (BN SEF 1Y 5£609 BIGRER TR LRI r Gin Val Glu
Phe Lys Thr mmgﬁa&g@@doﬂww@@m@u@m@ﬁwlmm&mme@ym‘?sﬁ/ﬂl& Lys Leu

Leu Met Asp RegibiveAkg &iatHe fdeitly Asp<n AvnileRland 90 Met jenoiMalided\sp Glu Leu
Met Gin Ala %ﬁ@i@%ﬁ\rﬁuég APRR0CBRTIL BRI 18, %Jnlmég@sam 7l Glu Pro Asp

Phe Tyr Lys Lys Leu C sl e Leu LeuHis A lle Arg Ala 225 230 235
240 Val Thr ||é0A!§W‘RQgS%Pm§t@§eTFHﬂ a4 J&sﬁrﬁah%'e%hgz”@f D15 09" é&’&%h% <212> DNA
<213> Artificial Seflitnde <about s228> Msidieetidelexpiessiaricabsetté fesilwisrafiestéia having a

CTLA4 ectodogpain@nd s L4 2 eesnain féﬂ@ﬁh@gduesa@mwcvgm@ﬁgmg@ HOROYEYRAY cttctetice
tcetgetact ctg ECC ?PLQ?%%"?FC&&%‘%%%%% ch i ga%%ﬁgég%cgé&%%‘ﬂg?&mm 120

gccagcttt tgt gag catcicca ggcaaagcca ctga cagg ctgacagcca
ggtgactga%é) gté‘té’?@égﬁ ighdetaeap T Ejg g dB§cacct
ccagtggaaa tchanliyaaicaBoit seggtg@a’g‘ttescﬂaaetatcc aaggactgag ggccatggac acgggactct acatctgcaa
360 atgtacccac cgccatacta qtpﬁgg%gﬁ(ﬁg@%ﬁ%ﬁ%pﬁggﬁ%@@%%g%@g@g@@ﬁgg gcccagattc

tgacctcgag CC??E g[t ct(%a\(,:aar%a&c tcacaca gaC 4 %g%ga%‘%o agcac%tgaa a CC cgggt gcaccgtcag

tcttectett ccee CiHa0GacE Cecteathat Geccggacc ctgadotea Catgey ggt ggtggacgtg 600
agccacgaag a@@é’ﬁ@é@&@@é@ﬂé&é@@d{ﬁé@@@@t@@@é‘? RyglgcaHaeeDRERREEaa agccgeggga
ggagcagtas aasegracgbactgiotdghicaicgictic: (20rpcegiacigmdotadoacing sigadiiggoramaggcgtacy
Cgtgcgcygt CleepRGRAg S ART FERHRAL A FEGRIFIR HARIREGAIS HRERARAE BIRFLYRARCC
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ccgagaacca 840 caggtgtaca ccctgecccc atcccgggat gagcetgacca agaaccaggt cagectgacc 900
tgcctggtca aaggcttcta tccaagcgac atcgecgtgg agtgggagag caatgggcag 960 ccggagaaca actacaagac

cacgcctccc gigsigdassgsgacggcte cttcttectc 1020 tacagcaagc tcaccgtggapeaagaueaadjggcagecagg
ggaacgtctt ctcatgctcc 1080 gtgatgcatg aggctctgca caaccactac acgcagaaga gcctctcect gtctccgggt 1140

cagaggcaca acaattcttc cctgaataca agaactcaga aagcacgtca ttctccgaat 1200 tctaggaaag ggceccccage
agctctgaca ctgccccggg tgcaatgecg agectctcgg 1260 tacccgatcg cecgtggattg ctectggacce ctgecgectg

ctccaaactc castageiec 1 80\gigloctida tigopsicgiaaaggiteygcidtggpigoce gfgdesacaghetipgecctge
1380 ctgcagcagiredcragate SAKHACiHCARTHERE U APreAASHAEGERIR TH40igRIcaeiarg tgctcaatgt
caccgceegte ¢ g %c cag cageticatg 1500 cefticafaa cagagcacat catcaagece gaccetceag
ag0e0ocs oA A UEE HEEIaLgE e GRS A G B gR A dipges
cttcccagag 162 aCHcRraneyReiE Bty gatecefilas; Sadog telsingiutiig i BHsiERs89/1680 gtggggccca
ttgaagccag gteetinatasicagggstgdgdqasestpayceagginadid4l faegincaagiogeggaiedegigacctcaca
Croragmne 1 R S oo 1000
tgccttcacce actﬁmg‘%%%c%ﬁ%gﬂ%%@%gﬁcé é&@tgﬁgéggﬁgaﬁcﬁﬁ 5@3 %%@?&aﬁ?&?&ﬁ“ﬁauttaooo
ttgcacttct gaagageifig itcaryabifs eacavisiaga 204G yatkdadise:s geacadigja ggteiqnd ccattggaat
taaccaagaa tgRORAiEG RGO MRAGHIE) BROAgaRsEINCRInasas B BT aIgesscREAaagacc 2160

tcttttatga1t§gcggtg%ggﬁ}%ﬂt&gt@g@gmt 6@?8??9?(9&%?8&%9%@&% FEGalgaatac
aaagcttctg atggatccta agaggcagat citictagat 2280 caaaacatqc tggcagitat tgatgagctg atgcaggecc
tgaatttcaa ca@ﬁé@%&%gﬁ%%@%%eéédgﬁg%%@%%gég%%&@é}ﬁt aE5A M caagetctge 2400

atacttcttc atgdtitoéigpatcyiy cagiyasaigvatagaigtgatigagriatoige2dic@ pangctdat araiotagage ggecge
2486 <210>2%%g§%129§gg&% m@@%@%@@@%yg%@@%wgm | 5%%]RT <213>£1€(;tifi§;3al
equence <220> <223> Fusion protein havin in <400>
Met His Val A%e%fﬁ %%Ofl%i/%ﬁl@gcl){&%&?g éecfbgegr&ﬁ%%%ygﬁ@ T%%%%ﬂgﬁ*ﬁ%g@ Cys Glu Tyr
Ala ser Pte G ARITIRGRICAS 2t2B80' ARG SaMeiSfardas RRFUSRCIa Asp Ser Gin val Thr Glu
val cys 354045 Ala Ala Thriffyanmef tete@ipodiimasiis DeacTinel hedesudspAisp$ep&Es660 lle Cys Thr
fly TThr ﬁerCS@fELﬁaly, \'%S’flfilrﬁi|ﬂlg_gv@éiﬁ5§gﬁw L Ebmﬁi@@igé \7/5 dSnS % kiRY é‘rlli%kam;a\sg lThTr hGl(y3 .
eu Tyr lle Cys Lys Va e et Tyr PrqQ ro. Tyr Ty, Leu,Gly Asn Gly Thr Gin
lle 10010511(?'??3%%?%@%‘3 [%c?eé?g%]r%éé/ ?Drgqé "sé?éé’r(géégé\%)élgﬁ%o%%@1%@52_9125 Ser Ser
Asp Lys Thr Hi The8¥s @rré)aﬂ/pdd@\yglwbwawm@mwg $8048522107/Aa &RPRIAIB $Brdval Phe Leu
Phe Pro Poo Lys novdiyshasipd hn b4bibs045d ke hencdldtdlésSe tcfay TOVP B GIOVA, Thr Cys Val Val

val Asp Val 1apb/0378, Sesoinslil 459, Psads | x4al bysPBe dsh ilentys Bl iAsREo/al 180185190

Glu Val His AR A12(RA08 578 U bibB b B ¥ iS85 Rkin of (i) and a Vi, domain

of (ii}; or both a Vy domain of (i) and a V. domain of (ii) wherein the Vy and V.
are from the same reference sequence, wherein each CDR has up to three

25 amino acid changes {(i.e., many of the changes are in the framework region(s)).

A CD86 binding domain in xceptor fusion proteins of this

disciesure may be an immunogliobulin-like domain, such as an immunoglobulin
scaffold. Immunoglobulin scaffolds contemplated by this disclosure include a
scFv, a domain antibody, or a heavy chain-only antibody. In a scFv, this

30 disciosure contemplates the heavy and light chain variable regions are jcined
by any iinker peptide described herein or known in the art to be compatible with
joining domains or regions in a binding molecuie. Exemplary linkers are linkers
based on the Gly:Ser linker motif, such as (GlysSer),, where n=1-5. If a binding
domain of a fusion protein of this disclosure is based on a non-human

35 immunoglobulin or inciudes non-human CDRs, the binding domain may be
“humanized” according to methods known in the art.
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195200205 Thr Tyr Arg Val val ser Val Leu Thr Val Leu His Gin Asp Trp Leu 210215220 Asn Gly Lys
Ala Tyr Ala Cys Ala Val Ser Asn Lys Ala Leu Pro Ala 225230235240 Pro lle Glu Lys Thr lle Ser Lys
Ala Lys Gly &nBroodraSlu Pro 245250255 GIn Val Tyr Thr Leu Pro ProggeiARgedeivialu Leu Thr Lys
Asn GIn 260265270 val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro ser Asp lle Ala 275280285 Val -
Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr 290295300 Pro Pro val Leu Asp Ser
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu 305310315320 Thr Val Asp Lys Ser Arg Trp GIn GIn Gly
Asn Val Phe Ser Cys Ser 32b533883a\) &l Mpsslisifdindatreinhbistisortisclying lf Gis Lys ser Leu Ser

340345350 L el S0 (ly GNAILIHRATAANDSSRTHEHARDIN &gl 38330365 Cin Lys

Ala Arg His Ser Pro Asn Ser Arg Lys Gly Pro Pro Ala Ala 3703753 eu ThrlLe rg Val Gin Cys
Ay Al Sor AR ST SR DA Io e PIBRCGET i CBEBIE BHFARA Bro Acn Sor
Thr Ser Pro 4e3unciusepstarphtae AMTEhsTaifoidy teutapmedAnsinge AvgtGhe iy 420425430
Ser Trp Peo cyglied SimGbrddin Rieiddiis el fTtohetiais dbmied 3@l infsikWal-Gin Leu Phe

Ser Met Ala P val 4554 Val Hij r : Ser Phe Val
Pro Phe lle th?ﬁ%%ﬁ%%%?g %ff\;@léq 2*@1%@%0%@%%?@%%@@%?8%%@%%yﬁ%m His lle lle
Lys Pro Asp Pt BR&@ @hS21 Arg Leu Ser Pro 485490495 Leu Ala Glu Arg Gin Leu Gin Val GIn Trp
Glu Pro Pro Gly Ser Trp 500505510 Pro Phe Pro Glu lle Phe Ser Leu Lys Tyr Trp lle Arg Tyr Lys Arg
515520525 Gip4gly Ala Ala Arg Phe His Arg Val Gly Pro lle Glu Ala Thr ser 530535540 Phe lle Leu
Arg Ala Val Arg Pro Arg Ala Arg Tyr Tvr val.Gin Val 54555055556Q,Ala Ala Gin, Asp Leu Thr Asp Tyr
Gly Glu Leu Ser Asp Trp Sée\é5 Ifge)ltje? %ﬁ#g %erl\'é?'&rraetir}gpﬁ-@%ﬁtrs%\& X &r Cg;j(ud ?c}%_susr%ly Gly Gly Ser
Gly Gly 58b5888Y @@%@P@?@@@W@@F@@ @W@@@@PN@{ A@WE%TWB'Q/QPAQ%%WOBOS Thr
Pro Asp Pro Glgdvist Plee, Reo: Cysdame HisHiggSelir@in Asadpes 10646620t ebhafigiBla Val Ser Asn

met Leu Gin Lig-AAYAGH I8kt 4 A2R530SI00A e TR IS TSRS Glu le Asp i
u ASp lie S S raer rrva a S teu kFroLeu. eu rLys
660665670 A neé%?_s@} é%/%rLeemBEé%Xéeenrp 1 %%thargé’é‘r'%ﬁfe” ﬁ%é?oﬂ’saﬁ“é?yas%% 0685 Ser Cys
Leu Ala ser A Bifsbinging profipinv stfet AR IS G jeat spautsdl o dsde et 4R 94 Glu Asp Leu
Lys Met T GID1G8IGhRbmeb s Budlo6A) 746 T200MgbAsh tAtalibysoewaireis MIeILASP Pro Lys Arg

0745750 A, B e B B L s Tor Lys i
Lys lle Lys LeuA’C)% I% Igréguelfré}ﬁ! Eﬁs?’ﬁfg' %@ Er%fl I%r%%$7?f§ﬁ ‘ik“éeié@a %eﬂ% I I\éaﬂgégArg val met Ser
Tyr Leu Asn Ala!Sénqigsvigg7us kpaas fobepless puowmrstinpigtoep CaMprikibisapieher2400> 29 met
Glu Pro Pro Glyasipirig £ byl Pro Pxp. Rred rpoArg1Sep it PradtiisHa.yis Thréspalal Leu Arg Leu

Gl Tyt P 3o O e B oS XL 0 G i
Cys Gly Glu L W*HQ&T}}%?W&I()&%{% ‘B%b%%ﬁ&fﬁfﬁ é@% W@%ﬂ%‘@vfjﬁlﬁ% lle Ala His Leu Asn
Gly Leu Ser LysnbogimanGinedd 889005 dimdna dymaspsn N metlalyle daving Ala Ser Arg ASn
Cys Ser 1001@h4#0iAker [Hegslib/ ASPAD Wb Gy GhaaspeestBsarasl yiis fiwe Aymbel 120125 Val
Gin Asp Gl ' , . ' Val Gi
In Asp Gly Asp, %ﬁ%ﬂ%@%ﬁ%{%ﬁ% é%@@xrﬂ}%%&ﬁ%éé]s%(ﬁ%ﬁﬁ% Gy Gipfirg Val Gin

Lys Gly Gly Thr G 160 Page_ 23 )
2479.10 o@fﬁ@ﬁ@f@@éﬂ%‘?ﬂ&%@@éﬂ‘@%‘%‘?ﬁ ABRBPISTRIEEN HRreBhasser Pro Asn
Gly Thr Leu 165378178 Glc@GlleSys Gin His Gin Thr Lys Cys Ser Trp Leu val Thr Lys Ala

180185190 Gly Ala Gly ThnSay @nsrdeinkliaddzah 741 8m30002858>1 LEENIBLRODNA 5213> Artificial
Sequence <220> <223> Nucleotide expressi tte o lQr inhaving a CT| A4
ectodomain anraﬁ?%gﬁ(/(l):fl\ﬂ %%%%j}c%n%ﬁ%ﬁ%%@%@ﬁ%%aéa%éﬁ é@%&%&%@aﬁé@é@g C c}agcné}éocttctcttcc
tcetgcetact ctggefiéed 68 @5%%%&&&%@8&5?@&@@5@%@?‘%%&8&&3 RGYEGEdd By cate 120
gccagctttddgtgigagianigeatctt saqgguaaagtise ctgdgdtd @gtgasagp t@oattcggsagy IEtgacageca
ggtgactgaa giEgigras cRaraiardt9aigpeeatkbetil Sa0HIRESTIGagRIgR Hesadsien acgagracct
ceagiggasa iegagigane 300 isactatee aaggactid ddeealgnag agddgastst acaigsaaaiagagete 360
atgtacccac cgccatacgpa%ctgggcaf’apggcaacg aa ccagafﬁa tgf"?aa ?gat 45 ccagdaccgt gcccagatte
tgacctcgag ccddaaftat tiucrhaht akabdidbasiretsycitliescagbaentyalagvehdgggt gcaccgteag
tcttcetctt cccconaammz4leecaqdgaiia avstchtgat dreegisccdztgagitetsaigégiggicagkedacgtg 600

agccacgagy agec{QagalcaagicaAGIIHEACIIN 3Pa9ida:aageainal (R GccragacaARArcIcygga
ggagcagtac aacagcacgt accgtgtggt cagegtcctc 720 accgtcctge accaggactg getgaatgge aaggegtacg

cgtgcgceggt ctccaacaaa 780 gccctcccag cccccatcga gaaaaccatc tccaaagcca aagggcagec ccgagaacca
840 caggtgtaca ccctgccccc atcccgggat gagcetgacca agaaccaggt cagcctgacc 900 tgectggtca aaggcttcta
tccaagcgac atcgccgtgg agtgggagag caatgggcag 96016



ccggagaaca actacaagac cacgcctccce gtgctggact ccgacggctc cttettcctc 1020 tacagcaagc tcaccgtgga
caagagcagg tggcagcagg ggaacgtctt ctcatgctcc 1080 gtgatgcatg aggctctgca caaccactac acgcagaaga
gcctcteect gigieeagrt L340 cagaggcaca acaattcttc cctgaataca agaactcagp@pgean@igadigiccgaat 1200
tctctgecgt cctgcaagga ggacgagtac ccagtgggct ccgagtgctg ccccaagtge 1260 agtccaggtt atcgtgtgaa
ggaggcctgc ggggagctga cgggcacagt gtgtgaaccc 1320 tgccctccag gcacctacat tgcccacctc aatggcctaa
gcaagtgtct gcagtgccaa 1380 atgtgtgacc cagccatggg cctgcgegeg agccggaact gectccaggac agagaacgcc
1440 gtgtgtgget thismgoocagy. céacitctgeidtatgotagof dagdggacoshetgagdid Corah@estfroagcgctt
acgccaftcttc cans QQ@P@QQQQQ(‘QQ qmgag@@@ftgga@miz%m @%@%%M%@@ﬁa ctgccceecy
gggaccttct ctcccaatgg gac aatgtcagc ac aggccggagc
tgggaccagc 1680 agctcccejcgtgg‘g%f gﬁﬁgg&?g 239 {%1% ;Tf%gg%g%g@%%RT <213>
Artificial Sequtite ap20SMEES Risldreppordinchasing 'Efﬁ'ﬂ@)&& déasuerabalivEM bAe@gmain n and
an <400>531 Mist. HisnvalbhladBe R rickmiiad éahl.e(1 889 SRIESe! MgiGIy iie2D81015 Ala Ser Phe Val

Cys Glu Tyr Alf e FIaGY s RIS Gl M%ﬁ/g%ﬁﬁ%g VRLHAekduifyg Gin Ala Asp Ser Gir

Val Thr Glu Val Cys 354045 Eg& aThr T r met Met Gly Asn Glu Le gu Asp Asp ser
505560 Ile CySeRHPS 31 &d RSk Bt sednisnt 1 o W@éﬂﬁ'@ bPage 24
2479.100PCO8PSEQUBINEH8 8LHQ$IN®HO(TIEGIyﬂ@@ﬁ@%&%et%%p@@ltwmh@ Cys Lys Val

Glu Leu 8590@@&&@9!5146&?@&&%&?@ ot ghytdssibtely (iRuely Aondely. TG Herl0ifadd o Tyr val lle

Asp Pro Lys Thr His Thr Cys
Pro Pro C%)g/s Pﬁ% %g’g gfqu %@@%Mﬁggﬁéﬁlg\% § @%%Eiﬁ h}e{tsPro Pro Lys Pro
Lys Asp Thr 1%@%5??5@%6@&@%@%%?&@ fIEHP“FW{‘PCﬁltf @Fé]aﬁﬂldts,&'gv 8182095 al Asp val
165170175 SéicisSlu-Asp PfoGiumgabhysr Ples s iBrhTintesd AsptiGhelitzd < BGI86E 30 Glu val His

Asn Ala Lys Thrsbysiorendng ki, @ln{iig é{yfoﬁéav%@r&%gﬂgg% HordaiAee \ﬁlﬁ@io%ar Val Leu Thr

val Leu His Gi Tr I Ia Val Ser Asn Ala Leu Pro
Ala 22523023@% Brépefllg%ﬁ Jﬁ%”r%zﬁ@%r%@ ﬁ"ﬁ&‘? lyﬁ@\%ﬁ Arg Glti Bre, é% 0255 Gin val
Tyr Thr LEu Pr8stsfdesér! A‘?g”%ﬁ‘@ lveddn Mt yel Agf?@%ﬁaim%@?}?dﬂﬁ“%@ﬁ@é’ﬁ"ﬂ*ﬁ 'Cys Leu val
Lys Gly Phe Tiye!Rrb savidisys e 2221205280286 kallGlyt@rpeGlatiSerahsnctdynGiaxd®ro Glu Asn Asn Tyr

Iégzglflgngfg3é90295300: CENO Kk SAE@@%Q%%?%%@MH TMrcsﬁghsl?2§3Lseou335 Val

S al Phe er a
Met His Glu A %_li.'ﬁ s Ar{s%néﬁ %ﬂ[r)?’% r?’% scgérrb(@de%%er%{ dgﬂg%gg &l serylj-;’c'\ro Gly Gin Arg His
Asn Asn Ser SEPEEE Asirinpalsy lF\'r1 3563 é?PéTnTL‘}@“ﬁIﬁ‘A’r‘@FH sEelaPRINEsTESer Leu Pro Ser
Cys Lys @&lu Asi35@8 75380 Blagby, RO valGheSdriialodllysCysiRiC DGyl <&b Fre)Gly Tyr
38539039540Q Ay %d@hb%ﬁil@"”(ﬁ{af (EéﬁsGBﬁ@Ntlfﬁ‘éB—@r@b{omf"i@i@(ﬁr@l{@ﬁ QAEpt10415 cys Pro
Pro Ala Mot G LUFA S Ll RIS eaE A Py S 4 TP CIVALA K Ual Cys Cly Cre
Ser Pro Gly H%C@%%M@disarfédéy@mé* ZRet %H e@y%ﬁgwwy@ymwﬂldlc% Indg oA Tyr
465470475480 Béa Thesbol@endexi§ g imhArngored G Ly STl IGhye Misi&ts S8rat85403495 Gin Asp

Thr Leu oys G&gpﬁes%,%mf %Mu%ﬁﬁ%téﬁﬁr? %&%W%%%ﬁi!ynT&rwxG'u Glu Cys Gin
His Gin Thr Lys ser Tr%’geé al 51 0525 Thr L d@g‘éﬁ?ﬁf%ﬁhr Ser Ser His 530535
<2105 32 <21 TRBRSIEHMS TUEi?ﬁH &ﬂoasngpﬁsrh GAig B8R val Pho lle phe
Met Thr Tyr Tip'ldikin@ipredniige0 B3 iRsye28Cmoarier 008 REQUEINTBLISANG BXT Asn Ala
Phe Thr Val Thr. (abB19 Ilnym@r&ﬂdg@miiw‘!\ml val Glu Tyr 202530 Gly Ser ASn Met Thr lle Glu Cys Lys

Phe Pro val Glu Lys Gin Loy 384048 AsplieliAladinLedrle Ml TYET G MBLRIASR Lys Asn Tl
505560 lle Gin Phe Val Hlsﬁ ¥&_1u is Ser Ser 65 70 /5 80 Tyr Arg Gin Arg

Ala Arg L& LEQTEYEAGR W @eﬁ”l‘ﬁﬂ?%ﬁ §h1§5§8§%8ﬁ|59¢\|8f9@8%§99|ia FHVAsp val Lys Leu
Gin Asp Ala GligDal ‘By*BQBOﬂDE’m@lAYgCUV@M@Pﬂ@@@% Bhyn®ieAklasspETiching Muide Thr Val

115120125 Lys Malrhisit Al aiRepchyb s 4ivs denan GimdératerLeis Viat M@ée%@l@%% Asp Pro val

Thr Ser Glu Hi | lle Trp Thr
Ser Ser Asp ngs%éln Vﬁi@é@?@@{%g}%&)ﬂé@ hﬁ%ﬁ%&%ﬂiﬁa& Ag %%é%uiblu Lys Leu
Phe Asn 18018589Fpdichipaer R/ Q;%r‘f%GE}’H@SAéﬁ*?FﬁSVHSWhMQH“WH@FG%t 085200205 Cys
Thr Phe &fg Aog lled kshido IGHIGuctisn HISITHD SaGheheat 21024E220Ial ItelBredGlu Leu Pro Leu
Ala His Pro ProAsnsGiavg 228230285 173 130 A 1 5330 72k BREsAl3migarme sapiens
<400> 33 Met lle Phe Leu Leu Leu Met Leu Ser Leu Glu Leu Gin Leu His Gin 151015 lle Ala Ala Leu
Phe Thr Val Thr Val Pro Lys Glu Leu Tyr lle lle 202530 Glu His Gly Ser Asn Val Thr Leu Glu Cys Asn
Phe Asp Thr Gly Ser 354045 His Val Asn Leu Gly Ala lle Thr Ala Ser Leu Gin Lys Val Glu Asn 505560
Asp Thr Ser Pro His Arg Glu Arg Ala Thr Leu Leu G/ Glu Gin Leu 65 70 75 80 Pro Leu Gly Lys Ala
Ser Phe His lle Pro Gin Val Gin Val Arg Asp 859095 Glu Gly Gin Tyr Gin Cys lle lle lle Tyr Gly Val Ala
Trp Asp Tyr 100105110 Lys Tyr Leu Thr Leu Lys Val Lys Ala ser Tyr Arg Lys lle Asn Thr 115120125
His lle Leu Lys Val Pro Glu Thr Asp Glu Val Glu Leu Thr Cys Gin 130135140 Ala Thr Gly Tyr Pro Leu

Ala Glu Val Ser Trp Pro Asn val Ser Val 145 150 155 160 Pro Ala Asn Thr Ser His Ser Arg Thr Pro Glu
Ch7l a1 Tvr CCin \/al 1ARE1701758 Thr car \/al l a1t Aral el ve Pro Pro Pro CCIvy Araa Acen Phe <|ar Cvc



'<211> 1823 <212> DNA <213> Atrtificial Sequence <220> <223> Nucleotide expression cassette of a
fusion protein having a CTLA4 ectodomain and an PDL2 domain <400> 34 aagcttgccg ccatggaagc

accagcgceagcHciticgdartgctact ctggctccca 60 gataccaccg gtatgcacgt 9ogaepgesiQgtagtac
tggccagcag ccgaggcatc 120 gccagctttg tgtgtgagta tgcatctcca ggcaaagcca ctgaggtccg ggtgacagtg 180

cttcggcagg ctgacagcca ggtgactgaa gtctgtgcgg caacctacat gatggggaat 240 gagttgacct tcctagatga
ttccatctgc acgggcacct ccagtggaaa tcaagtgaac 300 ctcactatcc aaggactgag ggccatggac acgggactct

acatctgcaa ggiagagsie360 alaiaaeraCIasRRIat FRNTSRIR BRERASAYAE FreagRagtaatigat 420
ccagaaceg! ofessall Gaeconed soqaealt laseaaas eacacalap 490 ceageglaeg cagoacarga
agccgegggt gcacc%tcag CHTcRIH L EECCannA BAD CECAGUAT ceettatyat eleetgyace cetgaggtca
catgcgtggt ggtd§6eEIend Bycthtyaag accetgaggt caagticaac tggtacgtgg acggegtgga ggtgcataat 660
gccaagacaa agccgcggga ghrgtagiacaaddagaasd iyt aecglghggimagedtbetit. 780 Qecglestgelascaggactg
O Cag s e caccigace
000 g0etugtod IAg AR T R B G B ol SR B C A A Bo0RE O ghmca
actacaagac céiehclre&yigrittggudisddgiitytiic aititcetdLIdPoas dag oRags te aftapisgenciigagcagy
tggcagcagg ggancoRiBtaaigaiasidd@horgmgratgiagRE TR prRRLLRIAC AtgeAgaRga gcctetecct

giciccgogt 1140 cAgnagraca ACAANIGHAREI9ARIAR A9ARsIcIPRRANEARdIRa iFlAReag! 00 tottiatica
cagtgacagt ccctaaggaa ct tacataa%aéqcai%cagcaat tg 12 0 accctggaat caactttgg (]:actggaagt
a

catgtgaadt ttgtRlpe R YRRt 28954 Qﬁ&&%ﬁ%&?&f%ﬁ%&%ﬁtﬂ Yagccacttt
gctggaggag 1880cesatsttfcbothtdigggeamnstjordicdgitcdht hrderdinigaddil aglh ag ofgaicysd §oa 21440
cagtaccaat gcataaipet ctalo U Bis-aasuaERCiERagtacct gaccetgaaa 1500 gtcaaagctt cctacaggaa

aataaacact cacatcctaa agggfi‘gcﬂg%%i%t Qgg&%%% é&ggtgﬁ%%?%?oﬁé%ggg&%tﬁgﬁﬁggﬁh gptctggcag

aagtatcctg gccaaacgtc 162 ccaacaccag cc g gaag gcc ca ggtcaccagt
1680 taaagodadi Dl RtgeHEe LA §ea A ARE KRS ok Fam At ek $780 JRgSaac
ttactttggc! Sageatigacticicabihgt o midtguaaaio caygaistas 180 coahéliatcthyaddyigo cgc 1823
<210> 35 <21dacpd$:e2 1R MRily o RBaryiinialSeauenees 588@%ide, and as a result
interferes with PMN-mediated antibody-dependent cellular cylotoxicity. It also
blocks IL-8 and fMLP-induced chemotaxis, possibly via CXCR1 (Vicioso et al.,
(1998) Eur. Cytokine Netw. 9:247).
20 On dendritic cells (DCs), IL10 generally exhibits
immunosuppressive effects. It would appear to promote CD14+ macrophage
differentiation at the expense of DCs. IL10 seems {o decrease the ability of
DCs to stimulate T celis, particularly for Th1 type cells. Relative to MHC-11
expression, it can be down-reguiated, unchanged, or up-regulated (Sharma et
25 al., (1999) J. Immunol. 163:5020). With respect to CD80 and CD86, IL10 will
either up-regulate or down-regulate its expression. B7-2/CD86 plays a key role
in T cell activation. For this molecule, 110 is invoived in both up-regulation and
down-regulation. Perhaps the most significant modulation, however, occurs
with CD40 (IL10 seems to reduce its expression). At the regional level, IL10
30  may block immunostimulation by inhibiting Langerhans cell migration in
response to proinflammatory cytokines. Alternatively, 110 blocks an
inflammation-induced DC maturation step that normally involves CCR1, CCR2
and CCR5 down-regulation and CCR7Y up-regulation. This blockage, with
retention of CCR1, CCR2 and CCR5, resuits in a failure of DCs to migrate to
35 regional nodes. The result is an immobiie DC that wili not stimulate T cells but
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<223> Fusion protein having a CTLA4 ectodomain and an PDL2 domain <400> 35 Met His Val Ala
GIn Pro Ala Val val Leu Ala Ser Ser Arg Gly lle 151015 Ala Ser Phe Val Cys Glu Tyr Ala Ser Pro Gly
Lys Ala Thr G\ a)2Q4R30 Arg val Thr Val Leu Arg GIn Ala Asp Ser GIn paj iy 6als¥akCys 354045
Ala Ala Thr Tyr Met Met Gly Asn Glu Leu Thr Phe Leu Asp Asp Ser 505560 lle Cys Thr Gly Thr Ser
Ser Gly Asn GIn Val Asn Leu Thr lle GIn 65 70 75 80 Gly Leu Arg Ala Met Asp Thr Gly Leu Tyr lle Cys
Lys Val Glu Leu 859095 Met Tyr Pro Pro Pro Tyr Tyr Leu Gly lle Gly Asn Gly Thr GIn lle 100105110
Tyr Val lle Aspvidtroi@Gld @ dbys R iapreenitsp teenGkirRowiiisoll 4a0iRErRagea s

2479.100PCOBL - ARGHIEN GIE (bHBHINGt TRNIee05ar 3. Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
Glu Ala 130135140 Ala GIy la Pro S rV éu Leu Phe Pro Pr s Pro Ly SR T 145150155160
Leu Met lle Ser Arg Thr Pro @Iu acf hrSC ﬁ'?{?a?vé‘i ber ﬁ)%g % rcl-?s { Asp Pro Glu
Val Lys Phe ABFPTB TSI R8T e viaes o'fﬁﬁ@@@h@wgm@ﬂk@rl}\%mwmﬁ % Arg Glu Glu
Gin Tyr Adh Seihi9s2002D5rétudionAudidehy altiSer stdh e WWhie Vabterndtes & iméxspriFgptbeu

Sl Ly Thr e e e B e e S E | pro Pro e
Arg Asp Glu L%Wﬁrﬁ%yg%‘én ﬁ‘é%"ogé‘s%{\g ?@g?ﬁ?é‘l‘ﬁ’ﬁr%éj % %zﬂ_@g%f Wé’%’yr Pro Ser
Asp lle Ala 27@8@@@\@@@5@6&1'%5%&@%@@?@@IWW@rPAQ’ﬁth}QJJLsTFHr Thr 290295300
Pro Pro Val Lesidspe36ieAsy GlvserPhe)Phed. ¢laTlyASet. Lys Lies/80831L31H320 Thr Val Asp Lys

Ser At H SifyGiihéaan Vel e denuasasAastsiiional IR L AR itudgy Asn His Tyr

Thr Gin Lys Ser Leu Ser 340345350 lﬂF;S ro Gly Gin His Asn Asn Ser ser Leu Asn Thr Arg

Thr 355360368'SIRY %SAEE’E\?B%’%‘? P A %EWJ&P%S%‘H?MWE‘F‘%‘F BI&%70375380 Lys Glu
Leu Tyr Tie lle"TdiAben Gipréeutamn tvaioT kel steGisi ©ps 385880BE 40 AsinFR&RspTtar Gly Ser His
Val Asn Leu GhtatagiecEniidecSen 4ioddn4berbestiGir bisacéalGalusAsatisp (iltnBppRye His Arg Glu

Arg Ala Thr 4%@4@5&(:}&)(’%[ ﬁ%bﬁ%b%,? Leu Pro Leu Gly Lys Ala ser Phe His lle Pro 435440445
Gin Val Gin val Arg Asp y Gin Tyr Gin. Cys lle lle lle Tyr 450455460 Gly val Ala Trp Asp Tyr Lys

Tyr Leu TR Leu Lys val Ly%%??%@(%@%i%g%' EVHIRR CYYNE RSAFRAIHS Me TBHPDSs val Pro
Glu Thr Asp Gliegs1H195 ValBluhaie TreCyb@in KlarMRyGhaTymheyt dunatipGhnVal Ser

500505510 TrprBrshAganaons Mrk RE; AdeeASiulNPer &g &%lﬁ(@%y ProapRidied Glu Gly Leu

Tyr Ginval Th [ 5 Ser Cys Val Phe Trp
Asn Thr His Vﬁléjrzyéh% %%L%%E%B@éég ?656@#5%_ %S%?%g‘k eu én Gin réf(?et Glu Pro
Arg Thr His 5aB570%78®FaCHRH LIRS 863403 35 bnestes @574@9;

2479.100HC09 SEQUENCHEuhBTINGRNXT 223+ 1N udlentite expesssigmedassette of a fusion protein

havtin_g «';11 CTL%ﬁﬁ@ﬁfmw%ﬁrﬁtﬁﬁ%éﬁﬁ@@@%@séﬂ%ﬁﬁg@ ;&%3%%%@ %%2213; ilé;ion
protein havin ain an c ain <400> <210> 39 <211>

<212> PRT <é?§£il_oﬁnﬁjgsgéplgm B [8%5 J?%a Gin His GI rﬁ?a e Ei‘;%aeﬂhe Arg Ala Leu Cys
Gly Leu 1510 PPAFESESy i‘ﬂ&?@y&%{%‘@ea@@ PearGR @Ik %yprlafﬁ?ﬁr@y*@wﬁadzb%so Gly Cys
Gly Pro Gly Aghbegd eudrere@hiclanvSly Toksylal Brged54045-CyarCys AngyMaddtte T hr Thr Arg
Cys Cys w9 AsiTycBie @Jw&lg ﬁ@ﬁ%&b@lu%yét%ys BRIACI THRARR. G@M%@@ysw Gin Pro Glu
Phe His 65 70 75 80 C ¥ % é)gg)és Crys Thr TpOr C SE f%l—#g His Pré) 3¥§ Pro Pro 859095 Gly
Gin Gly Vval Glnxgersé @fo Vi @ﬁ/qDR t@ 053 1II %’éygAla Ser Gly
Thr Phe Ser GHIGH mﬂgt@m @8/1 PRGNS @q@@émw@m@m THOAEPICYET8r Gin Phe Gly Phe
Leu Thr val PhiesRsen280k3ba 4@ @sheAtsand/a Bhi HisiAsméthcyaliysnialdaradily $esrdro Pro Ala 145

150 155 160 Glg E%w;ﬁwoﬁ?sl&ﬁrﬁﬁtﬁ%%&réééuﬁ%ﬂégp TsdLsHamasaniags 00~ 40 Ve
Ala Gin Ig Ala !\q% % Ala Phe A Ala u u 151R15 Ala h}%{} @Ia Leu Ser
Leu Gly ?ﬁ UF‘E’r% %/i?a? Y%nf Vé@ e@é 85@{? %’laéﬂ U é{f *hr Gly Thr
Asp Ala Arg 354685 Doy ARy Vb HiKatrnrheny, OpS CysMB§ Alsj &rye S Gl IBRI1505560 Glu
Cys Cys Ser GlindsmhaspCys etk gskdadiGinoRsmGlu Phe His 65 70 75 80 Cys Gly Asp Pro Cys Cys

Thr Thr Cys Arg His His Prq{ rgrﬁggtﬁﬁ%qgg gf%?;g %%%ﬁ%%ﬂ@grdg g é_ys Phe Ser Phe

Gly Phe Gin Cys 100105110 e Asp Cys Ala Ser’ GIy His Cys
115120125 LyquPBﬂlsi% Mt R RS P HES RS TSR (5% s%&r GAPGARY i%o
2479.100HC09e8SHQUENS RN ESTINGTXTS 1 501 85 240 MrodGoakia Ata lsenSm H’i’@ ng Lys Ser Gly
Ala Ser Asp Aeh&In 14akaREahao B AGrang A thGineho fithalie d BhEWSG e Stdy el Arg Pro
165170175 Pro Gly Pro Pro Thr Ala Ala Ser Pro Ser Pro Gly Ala Pro GIn Ala 180185190 Ala Gly Ala
Leu Arg Ser Ala Leu Gly Arg Ala Leu Leu Pro Trp GIn 195200205 GIn Lys Trp Val GIn Glu Gly Gly Ser
Asp GIn Arg Pro Gly Pro Cys 210215220 Ser Ser Ala Ala Ala Ala Gly Pro Cys Arg Arg Glu Arg Glu Thr
GIn 225 230 235 240 Ser Trp Pro Pro Ser Ser Leu Ag Gly Pro Asp Gly Val Gly Ser 245250255 <210>
41 <211> 1631 <212> DNA <213> Atrtificial Sequence <220> <223> Nucleotide expression cassette of
a fusion protein having a CTLA4 ectodomain and an GITR domain <400> 41 aagcttgccg
ccatggaagc accagcgcag cttctcttce tcectgetact ctggetccca 60 gataccaccg gtatgcacgt ggcccagect
gctgtggtac tggccagcag ccgaggcatc 120 gecagctttg tgtgtgagta tgcatctcca ggcaaagcca ctgaggtccg

aataacanta 120 cttenaecadn ctaoacance,a AAtAaactanas Atetatacan caacectacat Adaatanaaaat 240 anaattaacet



~ cagcgtcctc 720 accgtcctge accaggactg gctgaatgge aaggcgtacg cgtgcgeggt ctccaacaaa 780 gecctcccag
cccccatcga gaaaaccatc tccaaagcca aagggcagcc ccgagaacca 840 caggtgtaca ccctgeccccc atcccgggat
gagctgaccaggaassaggh£agectgacc 900 tgcctggtca aaggcttcta tccaagcgas giedsqisiagn agtoggagag
caatgggcag 960 ccggagaaca actacaagac cacgcctccc gtgcetggact ccgacggctc cttcttcctc 1020
tacagcaagc tcaccgtgga caagagcagg tggcagcagg ggaacgtctt ctcatgctcc 1080 gtgatgcatg aggctctgca
caaccactac acgcagaaga gcctctccct gtctccgggt 1140 cagaggcaca acaattcttc cctgaataca agaactcaga

aagcacgtca ttg&@@@%b&?@@mmmgeecﬁme@@egﬂg@@eegqtemeeeeg@m@sa@ﬁﬁﬁ@csmgacggga

1260 acggac%&g{@ﬁ %%@%%l%% Syl CQ%%?}Q& ﬁ%é‘oﬁ?&&*&@%ﬂg&?’&8&%%‘%99“

ccgagtggga cctg tcca gagaccc tgcacga cctgccggcea ccacccettgt
cceccaggec ab%fg a“ég’ &%ﬁ ég SREER FYYCHERE YRyt i@i@‘&&% ® Ygacctictc
cgggggccac M\Qadggmastmamtgrgacagaagd aeccagttepgattickedb tgtgfECrdd 1560
ggggacjzagz ff%C@@Q%t@@%%_l@tﬁ %%@%WQWQ@@%@C%%%tHQ%QWBmﬁh 1631
<210> 42 <211> > <213> > in_having a
CTLA4 ectoddM g@@iﬁ% %‘H’RL (%mamﬁ%ggg? ﬁ@#%%@v e,&l é @E Péu Ala Ser
Ser Arg Gly 116152013 1HSFERE ﬁ@@%oﬁ@%ﬁ%@@W@'EQQ@TN@.B@WT@%@"F‘%W& Cys Glu
Tyr Ala Ser Pror&éyp byifidai-bir@inguinr2azs30VagalalTho valrhelid ArgitidydegAsizstorGin Val Thr

Glu val Cys 3%4%%@&%@ ! Jﬁ/& L m%:&év ORI gJA}&lgwﬁ) lygd! rﬁéReASp Ser 505560 lle
Cys Thr Thr Ser |n Val eu Thr lle Gin 65 7 8? Ia Met Asp

Thr Gly L T P%e& ?_%ﬁ% 5 '‘BFo E’P(?'Ig? 'I" te '33Iy Asn Gly
Thr Gin lle 10MWWWBW@A§@@M SurRiesCps Fts %d%@ﬁ/&s@ LleWBRJCFBﬁBIEys 115120125
Ser Ser Asp L&ear@gmiésﬂw s ftrecRiCysiitie AlriprertduiatayldatabidigAegialy Ala Pro Ser Val

Egg \L/Z?vz:"\elg ASR \/aI i%%@ O%LS%&%%:QH;SJ%%& a\qjgﬁél‘g%ﬁru%gt %ﬁiﬁi&g‘g%;yﬂ? \gIUA\g?)l glr;/r val
d 'der 188580

180185190 GRS JRL a1y IEFINESTOM Yateein BRIYSH, 205 Thr Tyr Arg
val val SébValllERTmealar dlabifsagineas prifrprmdisannel Baochsin Glyiahie A&gToe Ala Cys Ala val

Ser Asn Lys Algek6si Proa:285280p85240Riilie Glsloxs Bhediecsaigkse Alaibyr Gpidin Pro Arg
Glu Pro 24525 P&ﬁ% %’P@@H% Wolr%% PF\‘?; Ao &e; %FQL%?PQ%'%?EJP& BN RIf60265270 val

Ser Leu Thr C é@ euva Kg?er sp lle Ala 275280285 Va G u Trp Glu Ser Asn Gly
Gin Pro Glu A K§ﬁhﬂ}|cﬁ§75b? P?ﬁ?%@@% 66°Pto Brovla T &MREHI®E Ry 'e eer Phe Phe Leu
Tyr Ser Lys Lelp3058:108thE336 dbswal Aepiriss SerasthVirg GiniGiseigibsovan PhtEOBdr cys Ser

325330336 Varfietdris &JthprmikgurbtiseenidtisgfsTadGDRys BeREHrger 8fd34aRh@Leu Ser Pro
Gly Gin Arg His Asn Asn ser Ser Leu Asn Thr Arg Thr 355360365 Gin Lys Ala Arg His Ser Pro Asn

Ser Gin Arg Pro Thr Gly Gly Pro 370375380 Gly Cys Gly Pro Gly Arg Leu Leu Leu Gly Thr Gly Thr
Asp Ala Arg 358496395400 Cys Cys Arg Val His Thr Thr Arg cys Cys Arg Asp Tyr Pro Gly Glu
405410415 Glu Cys Cys SérsGiatddmbepeClyscetaiC ysnialdBire o tBhoRisetidi420425%430 Cys Gly

éTpLPro PCﬁ/s ?@ﬁ?JM%\%@@@%&W@ﬁA@ %ggnﬁmgl?é@éawaﬁm&l@ SIHVaLGin SGelr CEIm
y Lys Phe Ser e Gin Cys p,Cys y His
Glu Gly His cﬁﬂ%‘@%&%ﬁ%ﬁ' E ﬁrﬁl%?hr s i f Jllhg?ﬁnn Sﬁlebeg e SLel ?ﬁ? Val Phe Pro
485490485 G|99Q§fﬁt9§1¢ﬁ9ﬁ@’%@ﬁ %&lﬁﬂ/’d%é;%&/@ ”é&'@e?‘iﬁr@'e 5 (SEQ 11500505510 Glu
Pro Leu Gly 5M0x250ar4<+RAGAMAMENS (H0ORCOhSEOISEN GEpd4BibHNG WTof:ﬂﬂeb PRT <213>

Artificial Sequenges ?e?ﬁt%;?&é@h%ﬁé@&&té%ﬁ%ﬂéﬁétké?amﬁééé@%? Esmbie KRT <213>
Artificial Sequence <220> <223> Ljn é;g OO> 44 Pro P o C Pro 15 <2é¥ >45<211>8
y

<212> PRT <230 ArtitlCIAPSE éﬁ,s %Eg %Ql% L M‘Eﬁ‘i}eé Ser Gly Asn Ser
15 <210> 46 @M%er&mezs'@w’r%ﬂes%rfm@’ﬁ!@@@ﬂd@%@emﬁomz‘é@é am@émdom 46 Gly Cys
Pro Pro Gys Pdohsm Seard bci@ddOmdAn sPHLA-& 423 B RRIG<2kBerAviificialitaqueagex220> <223>

;‘253;:§§°> MG oEh ARt PN IerRintR Py DT RAke8 Bl brakdy Artificial
linkers include those provided in SEQ 1D NOs:43-166, 244, 307, 320, 355-379
and 383-398 and described below. The preparation of soluble HLA-G1 is
described in US Patent Publication no. US 2004/0044182.
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2479.100PC09_5EQUENCE_LISTING.TXT <220> <223> Linker <400> 48 Gly Ser Pro Pro Ser Pro
Asn Ser 15 <210> 49 <211> 8 <212> PRT <213> Artificial Sequence <220> <223> Linker <400> 49
Gly Cys ProgRya sive&i@ Asn Ser 15 <210> 50 <211> 8 <212> PRT <21getiligiahHeguence <220>
<223> Linker <400> 50 Gly Cys Pro Pro Cys Pro Asn Ser 15 <210> 51 <211> 9 <212> PRT <213>
Artificial Sequence <220> <223> Linker <400> 51 Gly Cys Pro Pro Cys Pro Gly Asn Ser 15 <210> 52
<211> 9 <212> PRT <213> Atrtificial Sequence <220> <223> Linker <400> 52 Gly Cys Pro Pro Cys
Pro Ala Asn Ser 15 <210> 1b3/s2dteSeriatintints P Avtiicigbbiet benibeg<®0air 823> Linker

R e BN g L
Glu Gly Asn s%??@(i&}l@g 5%0591?5%1‘6 M;Q%?ﬁeg ‘i%@’i?mﬁéli_é? @e{q%lég%é 220> <223> Linker
<400> 55 Asri<ifyzidif Gntirpding epiGRe Apaciis 510122103458 LREDUYiaciuds, PRT <213>
Artificial Spquenaeid 20n se2ddackik@id80Pabiyalstic &lurfng Rig PhesRie32ns Asn ser }510
<210> 57 <211> 11 <212>PRT.<213> Adifici <220>. < inkar 400> 57 Glu Pro Lys
Ser Cys Asp Lys Thr cys C@%’%”]@&%@%@%%ﬁ%&%%ﬁﬁ%f gﬁﬁﬁg%?g R’rﬁ%%(gal Sequence
<220> <223> IR REPERBIEL Yy SSreie UG Rleval PR Rt s ohae e 34

2479.100P COorsHOUENGE da B INE T <t SSkp(bietal2 xRiRsiEiRINg 248 theificial Sequence
<220> <223> dakolRAR0BR% @B £alh @y FRINEYEA0 RIraLyR REaNEk88In 510 <210> 60
<211>1 0<2112> F&RTm<02 u?f> Artlpnc I Sut?qﬁ}e‘zar%zcer &2}2&% ?Zfﬁb Llnkt?r <A¥RO> GQelff@ Ala Asp Phe Leu
Thr Pro Ser II_enE]yl}fsn erai%rlyo < f8>96 < T <%f >SI§ﬁels<ff§? ,grti Iclal Sequence <220>
<223> Linker BHOBS YRl RER SuIsEilY e GSers7T o) Al As P JBtiEg 10 530> 62 <211> 13
<212> PRT <#48xeArtficiatiSeqgivemed 2R 0o rng2 3pabirketic 4€0ts 62 Ghuymoidyan8er Cys Asp Lys
Thr HIS Thr cysGyadien 451852085632 7ek3i53 127 BRIng@darihaifigialSequence <220>
<223> Linker ,{<r400>l BE%I% roug?ﬁ SecrI Cgss A§%L¥rsgl1'aI%r Cy@s%ro Psro r%/s.lr%r{c? ts P <210> 64 <220>
<223> Linker $400%%: ?yGrR/ y%“cl'y grer E1y ?y y 8?{/ er%asf)g/ ASh Ser 1510 <210> 65 <211> 13
<212> PRT <IieHhifieialimequiinesEip gsnerates spigh liemsiss a1iRtys that BREeyS Pro Gly Gly
Gly Gly ser AsheSeedhltone2i0onaprdiridBor@ B2 ARG 1< 262> -Adificidl-Sdguedthe<220> <223>

LI o S G Gl Fraa Foce SR B L
rtificia uence nker y Cys Pro Pro Cys Pro Gly Gly
Gly Gly Ser Agﬂﬁébeéf%rf% g’;’lﬁéc%%s e~f§tg-§1‘;’§{>_%é Eﬁ?ﬁ.@m‘tiﬁcial Sequence <220> <223>
Linker <400> 68 Gly Gly GKYhilg 5b"cy<ipes Peb s HEo BKe AN BsrNIBIDSED> 69 <211> 13
<212> PRJ <2lidnilAwificfahStouericeal4é8r O0RE00 sihQuUENRIEdALTENGIdX] Ry <223> Linker

<400> 69 Gly i1 GlyrAlagroeys BFY %@80%6\&%&&67&%&&%&4@&9 BalR, RALlRi3 <212> PRT
ce <220> <223> Linker <400>

<213> Artificial seque 7Q Gly Gly Gly Ala Ser Cys_Pro Pro Cys Ala Gly
pevaaipit St s D A e e B Y A
71 Asn Tyr GILGREH isspyerabr Gy Clyrayiedayyordardbpn 1o efiay by #44211> 15 <212>
PRT <213> Axifiialiseanome. BBRAGLRISHdekansdfn ThipiseriahtsiidatdsmPhe Leu Thr

Pro Ser 'E%G'%f%ﬁﬂé%&%jquo%é%ljr%%gé SR BT e iR %ééérﬁeﬁgﬁg)&éaﬂuﬁ%%?e <220>

<223> Linker <400> 73 Leu Ser val Leu Ala Ash Phe ser GIn P;l: ){_Asn ser 151015 <210>
74 <211> 15 S CVERTBPEXIRRcHPRIGREN LY S EESpIRse Ghid4+ T-celis, the
2479.100PCOgr@ECIIENCE -CEST NG PP RO bIgad NK cpddleaintelmaigatiarserd_ys Pro Lys lle

Ser Asn Ser 1hHEreAEmERT2AdR 1ee2i R R2 VR ATTificial Searerresg220> <223> Linker
<400> 75 Leu I Gl ] | er <210> 76 <211> 15
<212> PRT <;@?§1K§ﬁﬁ§§a\' S%ﬁégrﬁégfé%gé%%%%h%ﬁ@%%Krsg];e%l%%é?rﬁﬁ%a Glu Val Thr
Leu Ser BEu LS irsespenses te-Croasepsiated v iiplesorrogiadiideadquence
<220> <223> kirkef20000 BIop A rgAeAqE9-Cridd) et b asSetiGhateutiSepwa ibeurokeien Ser 151015
<210> 78 <211 HncR 13y RIY ir Ak Auiisidseauensais 230y (20 Biaker 092638 Asp Thr Lys
Gly Lys Asn V )u Glu Lys lle Phe Ser Asn Ser 151015 <210> 79 <211> 15 <212> PRT <213>
Artificial Sequence’<220> <223> Linker <400> 79 Leu Pro Pro Glu Thr Gin Glu Ser Gin Glu Val Thr
Leu Asn Ser Page 38 2479 BOBE09 SRS TERNSERIEMING MRine 91 15 d3eesige <211> 15 <212>
PRT <213% Adificial Seyuence\4220m 22 3pddifikdo <4 00P28 0 ArgdiedHRe Dt Asdadalibed Glu Arg Pro

Phe Pro Pro Aspger 115%@?1%iﬁ%@ﬁo%%ﬁ&&ﬁﬁé\ﬁ%\?@?yﬁ%%%a?étmﬁ?éﬁe%@@@ <220> <223>

Linker <400> 81 Leu Ser Val Lys Ala Asp Phe Leu Thr Pro Ser lle Gly Asn Ser
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151015 <210> 82 <211> 15 <212> PRT <213> Atrtificial Sequence <220> <223> Linker <400>.82 Leu
Ser val Leu Ala Asn Phe Ser GIn Pro Glu lle Gly Asn Ser 151015 <210> 83 <211> 15 <212> PRT
<213> Artifigj) Renugnee <220> <223> Linker <400> 83 Leu Ser Val LepAlaéxsneRbsger Gln Pro
Glu lle Gly Asn Ser 151015 <210> 84 <211> 15 <212> PRT <213> Artificial Sequence <220> <223>
Linker <400> 84 Arg lle His GIn Met Asn Ser Glu Leu Ser Val Leu Ala Asn Ser 151015
2479.100PC09_5EQUENCE_LISTING.TXT <210> 85 <211> 15 <212> PRT <213> Atrtificial Sequence
<220> <223>4dmakey 4408 miasierarRieéthin EithEysriehtSenAladyspy be €ysdraedsry Ser 151015
<210> 86 <2]1}i?t3%6§&125 SRl 3R HEIAL S BRIMENGE ra0R 6?%%; HREEEFANDZ86 Lys Pro Phe
Phe Thr Cys Gly Ser Ala Asp Thr Cys Pro ASn Ser 151015 <210> 87 <211> 15 <212> PRT <213>
Ariicial SequRREeP B33 GARHIS 91 HREF DR SREP e AP FOETERS CPCTIPTSF P Bne Ser Met
Pro Asn Ser 152015 &2pting$rgZinpains<in zerfaRmeatiglinegniicial Bkguirione220Y <223> Linker
<400> 88 %51y £ply \G\&hafrrr dolvi $rkee binGimBerdoly saviehce isSet 1o kbamléhetl <211> 15

212> PRT ificial 2 ink ProyL Ser Asp Lys Th
s T Cys pro SR ID RGN eI ST R YRS SBu G YacReaSer Asp bys Thr
2479.100PCO‘9[‘§%’<5@¥|‘%$%§{ P E T e ST AR S RBRAP IR 4 obiBk g iARer <400> 90
Glu Pro Lys SértderiBdp@:i8 Thirter TAP Cys R1le INQ:C§8)Ser Liskod 3X2AREMIDI01+645 <212> PRT

<213> Artificialiesrem RRdngdadaikinken r400208 LtlPsosbysiRes BYBiMERd-ys Thr His Thr ser

Pro Pro S 015 < < > < > PRT <213> Artificial sequence <220> <223>
Linker <a5h~ S8 eae b shdodrs eilietd Aty Shatddn WATleRsIgRene 700,
<211> 15 <21%ibﬁ¥?ﬁ’2913§i“@fﬂﬁcg&f 28gi9skde e moeoave Rk GBI oA @l Pro Lys ser Cys
Asp Lys Thr Hisftimd@ergaoiRriioseriPeirk8 M 1and 240 dns211> 15 <212> PRT <213> Atrtificial

sequence <220> <223> LinkqlAA00MoBiANE, BlvdRre TBrierkys RemiCHs RrePioevsLys Cys Pro
151015 <210> > 15 <%12¢) PRT <21:c3;3 Artrgfslmal sequence 5220@55 %?1 Linker
2479.100PC05_ II:JRI E’_ TEPING. T3¢ <£BB> 859%% I5roq_ys Sepser ,&sp s Thr His Thr Ser
Pro Pro $ér SeptesTiisceaipnd6CEd - orsnutipie eaRieeof SoapifitiESeilidne® 220> <223>
Linker <400> @6iGinByve bysisebBdnsispidyscthotiedibnsefiBro RioabisrSeinhs b Hn <210> 97

<211>15 <21§ﬁtiPBTf,2i'@r%i@ﬁ%@b@ﬁ@&%ﬁ%%%@%%%nmk@érﬁ%%r%ﬁﬁa@(s Ser Ser
Asp Lys Thr His 'iléhr Cgs Pro Pro ser, Sgr 151015 <2102 9 '<201T]t§i 1g.< 12>"PRT <213> Atrtificial
>

Sequence <2365%25 %%‘?HE&P%EF&B yelly 'r%dfﬂ% ePEls AspSL)}g i< Hir Ser Pro Pro Cys
Pro 151015 <820 osesingles-bh fvprvadatds ikainniaf seqighde 2283 4223> Linker <400> 99
Glu Pro 5 SEirS®mIAspLsdhcblispfibe Sarliire PDReeti2iaihRlh<230k 20Qigaddn 15 <212>
PRT <213> Atrtificial Sequence <220> <223> Linker <400> 100

2479.100PCO QUENCE_LISTING.TXT Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys
Pro 151015 < 101 <211> 15 <212> PRT <213> Artificial Sequence <220> <223> Linker <400>
101 Glu Pro Lys Ser Cys AS§ DptetirhaieTiir Selepyephedarepts s1oesen tiscloggre211> 15
<212> PRT <t8wdadifioighSetitiencertaitlin s22adibinkaticd 003 daiktHaPre dy$1B8r Ser Asp Lys
Thr His Thr C%@Eﬁ%@?%?%ﬁfﬁ&%&%%@%ri'a(?@gffs%%&ﬁé Hﬁoﬁﬁ&ﬁ%}ﬁ% Aydfcial Sequence

<220> <223> Linker <400> 103 Gly Gly Gly Gly C ) Lys Thr His Thr Cys Pro Pro Cys Pro 151015
<2105 105 <2199 BT SRF D 15 SRR A SANEHRRL S SBRL TRal <400> 104 Glu Pro
Lys Ser Cys Gly Gly Gly GljeigteydsPgocmitd GyptoPiblE6) 0aguiaieecdlDgredtin cdlb <212> PRT
<213> ArtificiahSgiayense mR20Ro5eR32i4- INKBERABNY HQ5rEdihBIonae SRnSMsuASRAMEThr HIS Thr

Cys Gly Gly C K 4 ) 3 T XA <210> 106 <211> 15 <212>
PRT <213> A%ﬁ?gﬁ 'igég[%f,‘?gﬁ%éi%@%@%@ﬁﬁ%ﬁ%%&fﬁG"ﬁ}%rgé@%?égﬁ é}gsuﬂégpé !iys Thr His
Thr Cys Pro PPh&§/5t751878 1894418 eyous pislogicab aotivisiesioglyd g piRidi G equence <220>
<223> LifRer pa80:i@T, Gl Pigratisrserdijer A laysi BurdiisTHiGEys BeorBredses Bro 151015 <210>

o Ao Lys e T e e e s bR <10
ys Asp Lys ¢ is Thr Cys Rro Pro ro <210> <211> 15 < <213>
Artificial Sequg@% < . >a¥?2§4>ﬁlﬁ%a<§§ %46%@%08 éﬁjuﬁ?ge@yosn gre éy%eﬂz‘aﬁ% 3 E?/s Cys Cys Pro
Pro Cys Pro 1B3@18adforadyres the agiva isiespeimeriaiolagiosm Abnetive <ang«i23> Linker
<400> 110 Gliherd&syBee Gve Priséto e Aiferer SymPne FsofGyssPra1680bard210> 111 <211>
15 2479490PC09.SEQUENGE LIBTANG S p<3823 1B T1<2 13> ApfisialSeguence <220> <223>
Linker <400> 111 Pro Pro Pro Pro Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro 151015 <210> 112
<211> 15 <212> PRT <213> Atrtificial Sequence <220> <223> Linker <400> 112 Glu Pro Lys Ser Cys
Asp Lys Thr His Thr Cys Trp Trp Cys Pro 151015 <210> 113 <211> 15 <212> PRT <213> Artificial
Sequence <220> <223> Linker <400> 113 Glu Pro E¥s Ser cys Asp Trp Trp His Thr Cys Pro Pro Cys
Pro 151015 <210> 114 <211> 15 <212> PRT <213> Atrtificial Sequence <220> <223> Linker <400>
114 Glu Pro Lys Cys ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro 151015 <210> 115 <211> 15
<212> PRT <213> Atrtificial Sequence <220> <223> Linker <400> 115 Glu Pro Lys Ser Asp cys Lys

Thr His Thr Cys Pro Pro Cys Pro 151015 <210> 116 <211> 15 <212> PRT <213> Artificial Sequence
<290S2470 100PCN0 SEOILIENCE 1IETINC TXT <222 | inkar <400 1168 Chii Dra | ve Sar Aen Cyuc



Glu Pro Lys Ser cys Asp Phe Phe His Thr Cys Pro Pro Cys Pro 151015 <210> 118 <211> 15 <212>
PRT <213> Atrtificial Sequence <220> <223> Linker <400> 118 Glu Pro Lys Ser Cys Asp Trp Trp Trp
Thr Cys ProRy9qysir@ 151015 <210> 119 <211> 15 <212> PRT <213pAvtifigiadsaquence <220>
<223> Linker <400> 119 Glu Pro Lys Ser Cys Trp Trp Thr His Thr Cys Pro Pro Cys Pro 151015 <210>
120 <211> 15 <212> PRT <213> Atrtificial sequence <220> <223> Linker <400> 120 Glu Pro Trp Trp
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro 151015 <210> 121 <211> 16 <212> PRT <213>
Artificial SeqUERCEGRZAME 322 3mti INRe 10247 0808PIC 6 BERQU NS ITSNING TBXR<400> 121 Ser

Gin Pro GIu g abRiadierSer GH-BHPIRELS BI0ARBS RS IABAIRdR2 <211> 17 <212> PRT
<213> Artificial Sequence <220> <2f <%L!1 %r <400 %ng %Ey : lu Pro Lys i er Ser Asp Lys Thr
His Thr Cys Pro Pro Cys Ois‘sblg 3 NS ?lgé §)I§I55@In 15 rtificial sequence
<220> <223>a_ttﬁnéamr@gédlwewM@rﬁw%ﬁwt@p@%%ﬁww@hr@'ﬁﬁmrm’?@r@ys Pro Asn
151015 ser <21@>SL%E<Z&Z~‘8717 3t 2xidle< HEP Watificiah Seouentebe?2Beci2 8> Linker <400>

124 Gl Pro Lys et LK ASLYS TR T REr£10 I SABRAA o1 54089 590,<210> 125 <211>

17 <212> PR 13> Arti |c % nce <2 % er <4 %EF’ sfSer Thr Asp Lys
Thr His Thr CYaPHIPrd c%/éé% AH )1§f81t§ E@N@ZR’& ﬂﬁﬁnﬁ@%ﬁsﬁrﬁ
2479.100pcO% BRI A NG _mf@mm@t@ﬂ@&qwsmmfﬁﬁaﬂ?@@éMéﬁbémdmw<ﬂ2§@ﬁl4ﬁker <400> 126

Glu Pro Lys Sers3enibs éwsxﬁhmkﬁeegbn deltPMbPrea@yisz@w)%m@s;lm@.Ser <210> 127 <211> 18
<212> PRT <213> Artlflc:la r§§€'ﬂ§ R %<§2§%& ﬁ%qgg o’lf2t% 9&1‘3’8&%5}@ Ser Cys Asp Lys
ro 15101

Thr His Thr Cys Pro Gl s Pro 210> 128 <211> 18 <212> PRT <213>
Artificial SequERRPUSR 1>%"2fb 2 feﬂm@mm&ii%%mﬁ@i%%be%% IPERTEI Lys Thr His
Thr Cys Pro RrowbaSib0aBCisePfoa R d0912ips brelBupdn> PRIV 208/Adificial S¢gaence <220>

<223> Linker ﬁ%ﬁﬂ@&%%@ﬂ&%ﬁﬁtﬁﬁ%ﬁé%@bﬁ@éﬁm&w Bprubis Byoeys Be Pro 151015

Cys Pro <210> 130 <21 > 12> I > S0 Linker <400> 130
Glu Pro Lys SBrCYs2ASp' %(ﬁ?sc E? (g%% % ﬁﬂ)%%rg%%?fl%% agg&j

2479.100PCO%? er@E‘diﬂ@?I%W%@%@@%ﬂ@@‘%‘ﬁ@z‘ﬂ%ﬁ%@?fﬁ hpO<213> Artificial
sequence <22Qm<2Brd dumeicd00r d31a@leBho Ay <dip Selir@Ghlr @ipiaitiGiysSenGWHGly Gly Gly ser

Cly 151015 A Sii<2diprkia sAHIAO 5922 RRACASIATINIAN SaGuRCG: TRIRL223> Linker

400> 132 As I I 01 A
:2102 133 <2§%é§r1§ y4‘c|{->¥?$ >§2%% &rtlgég%)é?%ng(’:%rgg % %%38 9{% %gr?h <4§HS(>% EL3§nLZErser
val Lys Ala Aspengeddn PRAPIS Berdrdskeinies 416358 ISP RERTSE &GRS 34 <211> 19
<212> PRI <MNGH #¢}ifmidliSequerceSER2 05 N2R 384l inkkitcdpocifi3diiBend/abreundleaAsn Phe ser

Gln Pro Glu llg,$es e fH0aR6s éﬁééwlér%m Br§8ins 28038 yab leur r2aRrBRT <213>
Artificial sequence 2479. 100P% S ec,%{ bsmbm%i <220> <223> Llnker 400> 135 Gly
rGin'L s

Gin Arg His ASHEREY e%& ety T@i’bﬁ?%\r%ﬂ 1986 Po 20 <210> 136
<211> 20 <21gwwpw@1@9wtmamre%wbﬁeﬁb@ﬂwﬁ@@zwi@méwm Ll%dL\éw Ser Val Leu Ala
Ash Phe ser Gihdie, Giiligrser<tysoBiodtns, Hib2Dibdoysdire dssciieri@0HGEC 185 <211> 20 <212>

PRT <2133 AiiciBLaRIHERCES 6%%3& LiRkET:S sn!lé%é:ﬁ &%Hﬁﬁ ®iigrg Val Ser Lys
ro Asn ser <212> PRT <213>

Pro Lys lle Ser, Pro Pro 1 8 <2

Artificial sequg %@32)289255@ Lc’lﬂi%i&g/é) GB¥ féénﬂﬁ %fﬁré?(rbf%’ \%\Ié g?‘ Vel bl%erjleu Ser Leu Lys
Ala cys Pro PrebtaisedigesiveprorAasigesdframiesiabe Leaignsof apantittel s2f3:onrtificial
Sequence <22%<Pa¢@%ﬁddﬁéﬁﬁfr6x4aQ@?aW%rArgHﬂeﬂram Giriant Asticey GiideEu Bearsval Leu Ala Cys

Propro 151 ﬁéﬂq’\%ho?'ﬁg’ ?&%8&5&%48%3&%?&‘%&&@4%%% NGakkEg0 <210> 140

<211> 20 <212> <213> cial Sequence <220> < Fg? &_)@%er <400> %{ﬁ)’ﬁ lle His Leu Asn
val Ser 6%9Argesmwﬁ@rp?@w)%ygw&womw% ke AR ABR AP PRI 3885115 20
<212> PRT <2u3iifigraitialrsegtieincendzslimer23biniine deqpgossif s Hisdesws Phe Asn Gin Glu
Val Gin lle Proch@biges Gluiagen] Hordahap &8st AsMEeT ahmpeii karedldk 2sai2> PRT

<213> Atrtificial ch?ﬂ%%?eqéﬁg i 5?;/%%; %00> 142 Glu Glu Glu Glu Asp Glu Glu Asp Glu Glu

Asp Glu Glu Gl er 20 <210> 143 <211> 21 <212> PRT <213>
Artificial sequence <220> <223> Llnker <400> 143 Leu Asp Val Ser Glu Arg Pro Phe Pro Pro His lle
GIn Ser cys Pro 151015 Pro Cys Pro Asn Ser 20 <210> 144 <211> 21 <212> PRT <213> Atrtificial
Sequence 2479.100PC09_SEQUENCE_LISTING.TXT <220> <223> Linker <400> 144 Asp Thr Lys
Gly Lys Asn Val Leu Glu Lys lle Phe Asp Ser cys Pro 151015 Pro Cys Pro Asn Ser 20 <210> 145
<211> 21 <212> PRT <213> Atrtificial Sequence <220> <223> Linker <400> 145 Leu Pro Pro Glu Thr
Gin Glu Ser Gin Glu val Thr Leu Ser Cys Pro 151015 Pro Cys Pro Asn Ser 20 <210> 146 <211> 21
<212> PRT <213> Atrtificial Sequence <220> <223>3inker <400> 146 Glu Pro Ala Phe Thr Pro Gly
Pro Asn lle Glu Leu Gin Lys Asp Ser 151015 Asp Cys Pro Asn Ser 20 <210> 147 <211> 21 <212>
PRT <213> Atrtificial Sequence <220> <223> Linker <400> 147 Gin Arg His Asn Asn Ser Ser Leu Asn
Thr Arg Thr Gin Lys Ala Arg 151015 His Cys Pro Asn Ser



20 <210> 148 <211> 21 <212> PRT <213> Artificial Sequence <220> <223> Linker <400> 148 Gin .
Arg HiS Asn Asn Ser Ser Leu Asn Thr Arg Thr Gin Lys Ala Arg 151015 His Ser Pro Asn Ser 20
2479.100PGR8»eRWENCE_LISTING.TXT <210> 149 <211> 36 <212> RRk:sAdsdsspuificial
Sequence <220> <223> Linker <400> 149 Asn Tyr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
Gly Gly 151015 Ser Asn Tyr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly 202530 Gly Ser Asn
Ser 35 <210> 150 <211> 122 <212> PRT <213> Artificial Sequence <220> <223> Linker <400> 150
Arg Thr Arg Tird%eu Gin val Ser GIn Gin Leu Gin Gin Thr Asn Arg 151015 val Leu Glu Val Thr Asn Ser

Ser Leu Arg Gin Gin Leu Axg hetbd¥sh 302530 eidiiTeRiPdeivn SHis BB Dot Gikibsiré-eu Gin Gly
Leu Gin Val Glu Gi 505560 Gin Ala

Ser Arg Arg 35404(? Glu I_eu Ala Gin Ser. Gin Gl .@a A{r Ala

Ala Glu Gly CRIVAPSRPRREEY R SRS AR ST (ROB A5 JRYHIAYS EIUR Leu Gin Ser
Glu Glu Gin GRSt Arg. AfaN BGeRsBHImS EIAING. L Busserranhadiratiasinalg3eu Lys Pro Phe
Phe Thr Gys agonist bitldHSAMAIGIY Senifda fsp. BECYS Ngs PiaAseSesrld hidficid 0> 151
<211> 13 <2127, 0BT, 521 Al SeaeRee s 20n s 203 Bt SO0 A G Gl Oy Ala Ser
Cys Pro Pro Cys Ala I)&%sn Sqr 1510 <210> 152 <211> 39 <212> r\%l:jé?é > Artificial Sequence
<220> <223> PiRPLEFH B9 PLRIP PRRES 6 BT ERTENERS AR - A& Mr Gly Gly Gly
Gly Ser Gly GRAGl Gigienabay GRoGens iitarsclyBehGipoks siaip GryeRpBlgGrager Gly Gly Gly
Gly Ser Gly 202538:GlyGly dyeJekeny, Asnuergsinkedlas sy sdildP s 12x it <213> Artificial
Sequencg <2 < in I Gly Gly Gly Ser Gly Gly
Gly Gly Ciﬁglo%%nﬁ%%gr@ﬁn%sﬁ%gr%ggg gzajlﬁoé;t%zﬂfy 1%(%1%%{2! Zé;%lléqgi%%ﬁ Artificial Sequence <220>
<223> Linker SABHIOHAPLE K615 SAPBYYy AN A 5EY1 §RoMie 597 1397 Bl hapRrT <213>
Artificial Sequbrideag2fst agPdy. Linker <400> 155 Glu Pro Thr Ser Thr Asp Lys Thr His Thr Ser Pro

Pro Ser Pro Asn 151015 Ser3s2Qrnkhdy<ddderibé<dadrimir elB>1Artficialnaequence <220>

223> Link 156Gl T [ is.T [~ Pto Asn 151015
Ser <2100 155 D o B 05 e R S R B R i
Sequenckt<23b2 513 kRIS /b 699 55 ERIYRGPANG AR B PHENHNHSEPPS BEBIle Ser Pro
Pro Cys 1510iE:fuo Axh@eakRlialle8rne2d TH12 re@p2ndeRT x 21 3sd rtiiicial Sextieitice <220>

<223> Linker (4085458 Gly G051 2 SarRURdlo R AYORIRARNBor Mk rRAd 50 <211> 22

<212> PRT <213> Artificial Sequence <220>,<223> Linker < 9 Arg.lhr GIn Arg His Asn Asn
Sor Ser Lou AL e R0 5 il T R DB S DS T g

<212> PRT <}a §¢kRatriiedbgapsedicbopslitod S:DERiRii0021966-Arg Thr Arg Tyr Leu Gin Val
Ser GIn @fh Leu GIn GIn TiieAsiatry Tod0ES VAEGER) Gla ¥ atilibal Ash-SepSetibeofAT§Hin Gin Leu

Arg Leu Lys 262539 fiesThyeGitbbRHIB Y G BesiAly GLIASR LAY SIRBIYSeRANG Arg 354045 Glu Leu
Ala GIn Ser GQUQE%AIanII_fufglg V.@I GI%L)fBGIr}CA%aAIa I—a|:isﬂ50§\|560 GIn Ala Ala GIéG%GI& Leu GIn Ala
Cys GIn Ala Asp %\rgneﬂn yys 6 n}' & r Lys &l .rryLeﬁe(.aaiSr%3 %esruéqhaélﬁs G rg Arg Ala
Leu Glu 859095 @RMaje P wer igpasrtaok RErearplieg oy eestplie PR By s

100105110 Glyxfendidm AHEBT e aysahliGnd4002aidGd Ariglihe Giat$ersGlos@lshaimGin Arg Arg Ala Leu

E::) gIa'lr?r I?:)‘i/?sl_3%5ﬂ< ]_é()%L %@%ﬁr@fﬁé}é@h%‘%zﬁf %@?’gigﬁ > &%%ﬁﬂ%ﬂ%%[ﬁgfg 2$>§%4 %dtliilfgr%so
200> 169 A SR RIS DL P AR AP EbL 0L BIEHHE 135558 Bhe Thr Cys
Gly Ser Ala Asb3FhF @/aetensliarrdsriesl <o EpeteipiBerprus<priRs ot i Seeiidnce <220>
gjz?gl Licr;‘llker Sm&%@%s?%?%m%@g@ﬁﬁ%z%%Eﬁg;ﬁ?;f;%fi%?y gﬁg I151015 Gly
y Gly Gly sqid yofel\ ﬁé i? 102 S > > Fal 3t icial sequence
<220> <223> |inker <400> 164 G ly Gly Gly Ser Gly Gly Gly Gly S rG? Gly Gly Gly Ala Ser
151015 oj”i%% E‘f‘i‘ig%i Go U P2 794 2R E‘éqﬁ@??{@li%“éé;z el
2479.100PcO9 ¢slivEirEne.i$IGNRGOTAI2220085) 1 dbhesr iy PhowydcSwm&Ses Kepdpgititir His Thr Cys
Pro Pro Cys Pegdd EoLivsikh0t 108t 92 Bl A 424 2nRiR AR Miifed KEEHRAGS 17840P <223>

Linker <400> I Pro Ly ) T. IS ro Pro 151015 Cys Pro
<210> 167 <Zeﬁ%@2¥ @%Pzzg I@F@LQZ%%'J; J:rﬁ%]a%e éé%%%%%%ig%% ’<%%%§%§%‘r%%%%nus leader
sequence <400ORENIBE Adpasiredlis vastirIrisheliskpphe vaatrklaithgis Ala Ser 151015 val
lle met S&b Arg Gly 20 <210» st8e<@hbo@thelE?2 biRRTy<RiBziky tificras Séespienee <220> <223>
Heterologous leadgrssayenee A0 -A68 Meb@UrAaPIoAln indeyibey Rhgiheyreu Leu Leu Trp
Leu Pro 151015 Asp Thr Thr Gly 20 <210> 169 <211> 60 <212> DNA <213> Artificial Sequence
<220> <223> Polynucleotide coding a heterologous leader sequence <400> 169 atggaagcac
cagcgcagct tctcttccte ctgctactct ggctcccaga taccaccggt 60 <210> 170 <211> 1611 <212> DNA <213>
Artificial Sequence 2479.100PC09 SEQUENCE_LITING.TXT <220> <223> Nucleotide sequence
encoding a CTLA4::IL10 fusion protein with H68 linker <400> 170 atgcacgtgg tgtgagtatg gacagccagg
ctagatgatt ggactgaggg ccatactacc ccagattctg gcacctgaag ctcatgatct cctgaggtca ccgcgggagg
caggactggc cccatcgaga ctgcccccat ggcttctatc tacaagacca accgtggaca gctctgcaca aaccaagaag

ggcacccagt gatctccgag aacttgttgt ttgtctgaga ccagacatca ctacggcgct aagaatgcect atcttcatca cccagcctge
cateteecann taoactnasat ceoatetacare coatnaacace tnancatann acctecaanece ccocoantae cccoaacecee



130135140 Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 145150155160 Leu met
lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val 165170175 Ser His Glu Asp Pro Glu Val Lys
Phe Asn TreybysoYah Al Gly Val 180185190 Glu Val His Asn Ala Lys Thipkys RigidNigeGlu Glu Gin Tyr
Asn Ser 195200205 Page 58 2479.100PC09_SEQUENCE_LISTING.TXT Thr Tyr Arg Val Val Ser Val
Leu Thr Val Leu His Gin Asp Trp Leu 210215220 Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala
Leu Pro Ala 225230235240 Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly GiIn Pro Arg Glu Pro

Thr Cys Lo GV&MQ’“T%E@@'**%"QLW"L%‘M D oo vl o 1 R SCr Asn Gly G Pro.
r Cys Leu ro a val Glu Tr er Asn Gly GIn Pro
Glu Asn Asn ﬁrhg%seﬂ}?qn% 2% r%c))%ﬂtﬁe%nAasn %se %ﬁ@%a%g A HﬁzoLeu Tyr Ser
Lys Leu 30539@% 331 ?H?’%l%&%“%rs%‘f HrglossEisein @I?Ws‘hfw PRESEFIGYSs Ser 325330335
Val Met His Gagduenmuckiis BisroHsohdidt eGpebys BectieuGens4ibd4 bab0itetaSerPsd Gly Asn Ser

Leu Phe Asn Gia Gl (@l Girilie Bwnla%35@%@%%eﬂ%&'u%§ﬁ{swnrﬁﬁéPWﬁ@R/Ser Pro Gly Gin
Gly Thr Gin Serg 3 538 0 Glu Asn Ser Cys Thr His Phe Pro Gl Pro Asn Met Leu Arg
A

385390395408 RIS AS AR BRESEFATG VAT SrETR Ph é%{% r{ﬁ‘e?“LX/?%84lo415 Asp
Gin Leu Asp Aﬁﬁrﬁéﬁ BERL LN_ @I‘J @%ra_% @‘éﬁ @?@WW@W@@@@&@G‘W}W%U Gly Cys
Gin Ala Leu Skmi@hphdeldiel Gils POE T @A3IBU 04451 26 GHGID Wb e}, Pioketn &da SE@AsN Gin Asp

Pro Asp lle Ly, @4@56 | Im G eu Arg
4654704 48g)l4i§u Arg Afﬂﬁﬁ@%\éq Phe I? tj%lrf)é és*gﬁ@%w’%gw%sg 4%%490495 val Glu

Gin val Ly As%'A %%Sg%q_%eé% HPIRIEAETY HEBBGEDSY ‘?’ Aoy ﬂ?éﬁ@léq Ser Glu Phe Asp
lle Phe lle As@mq@@raama@mm@zmw iw@t erdlietaupsshisding ¢®W@B@5@58@1@@y172 <211>

1614 <212> DiNAhs 245 Asiificipli Sequeace sl a il Nupieatidp sequenes sncasding a

CTLAS:1L10 usion pratsiiiuHEs et <4901y A 1a6ACAIa0 1919a0ipk agrgieagy clagatgatt
ggactgaggg ¢ gatactacc cca attct cacctg %ctcat atct cct tca ccgcgggagg caggactgge

cccatcgaga ctgiRaeede &1@ e(e; 5%%&?&3@ & %‘Q&r@@ QY Aetemyyagde Wy catagg
acctcgagte cdg%ib@éowga@c@@m@t@é@@@ eigragtatiiehigiiiggedachdsrcatatetccgggatga
tgtggtacty caaayeeRst CIBiIRANCR BOSERCRITRAUJARHERCIEIRFAISRSS SARALCILT acFUteAgIc
tgaggtcaca gt%%q)tg %?995@1‘3 %?%%ﬂtcﬁﬁﬂﬂ%?%%ﬁc ggig’c%c%tata% ?ecaa cagaggcatcgc

gaggtccggg tgacag acctacat gggaatga agtggaaatc aagtg agctcat
cagatttatg taaﬁ’{j?ﬂw (55%1‘86{?& geHEe RO REER S dReE Sy Rj@ f:g‘gj%f $ag ggcgtggagg

tgcataatgc cgt@tg@mfgwgmda@%tguggnﬂmcama@gmgfggtfa@&ae ey amcche dheasemggtca
gectgaccty Pagedier&agaitatat e W@hﬂ@%@ﬁw%ﬁmQﬂqmc@@@t@é%tacccaccg 300

agaaccgtgc 3 40 600,cgtcctgcac 660
cetcocages 758%@‘5%?2?&@%%9 Y A e DR b g G e
cgeegtggag oA eaGiyd &ﬁ%ﬁé@ deREB B8R Tggactce gacggctect tettectcta cagcaagete 960
gcagcagggg aacgtcttct catgctccgt gatgcatgag 1020 gcagaagagc ctctcectgt ctccgggtca gaggcacaac
1080 aactcagatggpaggteatt ctecgaattc tagcccagge 1140 cagetgeace cacttcccag geaacctgec taacatgctt

1200 cagcagagtg aagactttc ttcafilaégaa@ gattgac%%gl érg%g é:cttéq% tﬁe actttigga%t%t?cg; gggttgccaa

1320 gttttacctg gag ggt gccccaagc agaaccaa aac ccce

cctcaggcty 14804 f@@&%%@ﬁ@@w&éé@e@aﬁg@@%@n@@@@& ci§ gl d@atlgcatct
acaaagccat gaagtg@gathislﬁla@ agaantdiéc AdCaiigalngaiatysaactaali@liher?d Qe IR5&R11> 537
<212> PRT <Z132.ArRcH SR8 WeReE 4297 ﬁ@%ﬁﬁe%tQJ&ﬁéﬂk%@J%‘f%ﬁ@&%%‘%N\Mﬁ linker

<400> 173 M%%% EﬁNél In Pro Ala V |val Leu Ala S %\3 Jle 151015 Ala Ser Phe Val
Cys Glu Tyr A ro G Sgaﬁ’apleﬁjr ‘?u G2 %%@6 ira é’lr'?h *(I)_'é%[ ATgEIAIR Asp Ser GIn
val Thr Glu véh@@@%émozts%lgrmadmem et Mt T Ipmaacoist béndineg: geeaiis Asp Asp Ser
505560 I80Cysiiidie GhaifhrBerrdetdblyiAdsidlanda dAgormen Tdudie=6a §570spe &Gy Leu Arg Ala

Vit Asp Thr Glickes THUIR GG Lol FRERBIMEL TP ER R PO heih Gl lle Gy

Asn Gly Thr GIn lle 10 105énTPTera :lIeAs p Pro Pro Cys Pro Asp Ser Asp Leu ro Lys

115120125 STERNREIS PINTHENRP ec%”ﬂ% ﬁ?&”@%'rﬁ% AREYLEIRMINE 86135140 Ala Gly Ala
Pro Ser Val Pliesaivethis BoPrateys Pebliopdidspa i tuB3/68756860 Leu met lle Ser Arg Thr Pro Glu

\C/;?I Thﬁ Cys \éal Val val Asm@amféséml Sesrhiie @ngﬁgrﬁly g%@k lysiphesAen Jgrsngxérz gal Aﬁp
y Va 1 u sn r 195 S5 Thr
Tyr Arg \1/§ ?&&%ﬁl%ﬁ %@é%h}@ é%%&s,% %%{ge% %1%}%1@515} %\I cf S Ala Tyr Ala Cys
Ala Val Ser Asn Lys Ala Leu Pro Ala 225230235240 Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn
Pro Arg Glu Pro 245250255 GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn
260265270 Val Ser Leu Thr Cys Leu Val Lys Gly PI# Tyr Pro Ser Asp lle Ala 275280285 val Glu Trp
Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr 290295300 Pro Pro Val Leu Asp Ser Asp Gly
Ser Phe Phe Leu Tyr Ser Lys Leu 305310315320 Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val

Phe Ser Cys Ser 325330335 Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser

340345350 Leu Ser Pro Gly GIn Arg His Asn Asn Ser Ser Leu Asn Thr Gly Thr Page 60
29470 100PCNOAO <EOIIENCE 1ITINC TYXT RRBE2ANDRARE CCin Maet Ala Chvv Hie [|ear Prn Acn <|[ar [|par Pro



ggcgtacgcg tgcgeggtct ccaacaaagc cctcccagec 720 cccatcgaga ctgeccccat aaaccatctc cccgggatga
caaagccaaa gctgaccaag gggcagcccc aaccaggtca gagaaccaca gcctgacctg ggtgtacacc cctggtcaaa 780
840 ggctictagie taseaanesa caagcgacat cgecteeegt cgeegtggag getggactce¢aagagages gacggctect
atgggcagcc tcttcctcta ggagaacaac cagcaagctc 900 960 accgtggaca agagcaggtg gcagcagggg
aacgtcttct catgctccgt gatgcatgag 1020 gctctgcaca accactacac gcagaagagc ctctccctgt ctccgggtaa
ctcattattc 1080 aaccaagaag tctgagaaca ttcaaattcc gctgcaccca cttgaccgaa cttcccaggce ccgaattcta

aacctgccta 9eeqRgoeeR aralaeticamaasagtsaagaicieead HibHed(| carIrGlicAdiRaaagAt
gcaga01g2a cellgcgen gaciielt dopefiang eelgani 99YacEian Alongriog gligereaoe caactitg

cttgtctgag 1260 atccagtttacctgga ggag g ccccaagcCtg agaaccaaga tccagacatc 1380

aaggcgcaty tGaH BRI TRIpRGESEE Bigtianatied IREysdhs HerResodys B fhRARIGA ticttcccty
tgaaaacaag agtdanpcayitguabeagytigandactty cechbity (tdgRagBoticdégalharagigtiittaicdhaagccatga
gtgagtitgascaiciisate JRAM AACIARAIRAARISSIASAl SAAINANY BLAGYARASRE A 60%IR2ED> 175 <211>
533 <212> PRT <213> A[iﬁj ial Sﬁgue%ce g%éEOPCO%éS N(%E LQSE'&'G 'I;XT <220> <223>
A CTLA4::IL163f!|[?si8ﬂtHF8 R GR= DR TN (ie'}lg’l\ﬁe iSRAPAIBGINPTS E%Oal Val Leu Ala
Ser Ser Arg Glpleasas sphsrsearielis/yia GretyanhbBser!Broldhrilysasiaaait Glu val 202530

Arg Val Thr vahleth A 36 i AlahepifenGinieliBhioBGD?ZaliGysiaihtesd Al ivatbyr met Met Gly
Asn Glu Leu Th b6 Ly 5 AN SERRE0ANE SNTBE GludRiSEr Siludsn Ginel Asn Leu

Thr lle Gln 65 70 7580 Gly LeuAr aMetAsp Thr Gly Leu Tyr lle s Val Glu Leu 859095 Met
Tyr Pro Bfb PR F¥roadeuiesys &Wk@ﬁ%‘; W%’i%ﬁ’éﬁ%@%@ﬁ%@ﬁ\?ﬂﬂ ONES Pro Glu Pro
Cys Pro Asp SesilispridecGiaserblLgellinsdzied nsersereappnses BdRietnrelps graftro Cys Pro
Ala Prg Glu %@@@%@%I@@lu Al teeSaoNaE| (Phmbey &he. ProdonoNats Me@éwg%'sp Tgr
145150155160, L lle I P 165170175 Ser His
Glu Asp Pro Glu %%3&@%%@%%&%@% b%%{/d{}%%&%%&é%%%@éﬁ%%s Asn Ala Lys Thr Lys
Pro Arg Glu GREIMTyradkeadre e s TRF I 20904 (Rifkse: \%QPEEEaVFRWa Leu His Gin Asp
Trp Leu 2502 Cs22@hAsacGlyRes AfZBa-%ia Cys Ala Val Ser Asn Lys Ala Leu Pro Ala 225230235240
Ero ge GAIU LXS Tgl ”eLSerT hﬂ%&lﬁ\@ﬁk@&rﬁéﬁt&f@iﬁé@§%H@%@Q@W@%&B@M@' Tyr Thr FL)tre]u ?ro
ro Ser Arg Asp Glu r Lys Asn Gin e ] Y e Tyr
Pro Ser Asp n‘“ég}ilg"f%egeéﬁg%gf’éﬂ ﬂsrg%ﬁ%g ﬁé}r%ﬁ/ ésin %Sr%%ﬁiyﬁghg#&én%&%ﬁ%yThr Thr
290295300 PRIMIRNAELEY (REp/SBPAYY BNNSEISFHE PHBTRU TRF YePDYs/ bl BGH 1 0¥5320 Thr
Val Asp Lys See ArcaiigedSin €RiteGlyid8ativalaPhe 8ar yseBer826 330338 \abioiet Bils Glu Ala Leu
ol Gin P B e Gl ASn Ser
al Gin lle Pro Leu r Glu Pro.Asn. Ser Ser Pr Aetl . u Asn Ser
370375380 cycsaPﬁ‘rb??né’? R BIO G RER réﬂﬁ?%’%ﬁﬁ?&“ Eeu%% &%@l@b@r@%@%@os%mo Asp

Ala Phe Ser Af§RRingiearAppaienk eifiieeryroaipasts flinkes pioRgshRspL A8 My Leu Leu Lys
Glu Ser Leu LdurfidindsprRbeskysa6 yriyn 4201 26436nce e& e CystiGin Al bea SerGla det lle Gin

ZQ&?& LeuACé@Sé'mL"ﬁé%@Méé( @hm,%ﬁ%%dﬁ #43 5o Asp @éeél_ge, RiRAsR H%%%;EOVSI
sn Se u , ! - U Al ys
His Arg Pte L@[Pﬁé)egi}g %%ﬁ@ﬁ%éyggt E%IéémqéWQgﬁg% %Q?&%%I&Ia Phe Asn
Lys Leu Gin GNOLJ§BIpnIkimsen & ARBESp 08 4B 1B phagkgl-specific binding domains can
2479.100PCO9a%E QUENCEJ $HEING JusThiMelngetdElaiRh o spidie e tasidmtiteGlu Ala Tyr

met Thr 5155%9-88?%%%3@"Et4’&95{*@1.F’§;9e6ﬁﬂ:%>u%‘ﬁwﬁ%ﬂ#B&ﬁ?ﬁé%n@l@%%ﬁi%tﬁrﬂgg%'nker

Sequence <2203 <223> Nucleotide sequence epcading a C 4::%10. fu(?' n

<008 176 MRG A G LA B DB LA ABE e U SRR o FHE G 60 totgaatats
catctccagtfcagigitaict gaggtccggg tgacagtget tcggcagget 120 gacagecagg tgactgaagt ctgtgcggea
acctacatga tggggaatga gttgaceient3e elagatgaticchitigego gganacemehigiggddate Bagtgaacct

cactatceaa 240 QORIdBA00 SRIRCAPRAIBREIGHA S BSPRAHORRARI AL BRARRAE AP coatactace

tgggcatagg caacggaacc cagatt X
999 9 ("ngR"), or rr?ultipie copies of one or more such CDRs, which have been

obtained, derived, or designed from variable regions of an anti-LIGHT scFv or
35 Fab fragment or from heavy or light chain variable regions thereof. Thus, a
binding domain of this disclosure can comprise a single CDR from a variable
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taattgatcc agaaccgtgc 360 ccagattctg acctcgagcc caaatcttct gacaaaactc acacatgccc -accgtgccca 420
gcacctgaag ccgcgggtgce accgtcagtc ttcctcttcc ccccaaaacc caaggacacc 480 ctcatgatct cccggacccce

tgaggtcaca {gedigeien iggacgtgag ccacgaagac 540 cctgaggtca agttcaactg@iacgigoasdgcatogagy
tgcataatgc caagacaaag 600 ccgcgggagg agcagtacaa cagcacgtac cgtgtggtca gegtcctcac cgtcctgeac

660 caggactggc tgaatggcaa ggcgtacgcg tgcgcggtct ccaacaaagc cctcccagece 720 cccatcgaga
aaaccatctc caaagccaaa gggcagcccc gagaaccaca ggtgtacacc 780 ctgcccccat cccgggatga getgaccaag
aaccaggtca geelgiaacio A¢aeiaaar346:906H6 et RO I ITORIURE, (WHoBaage Agogcagec
ggagaacaac 990 {acaagACHA. %%cgfrg;mgw@ﬁg%%ggéih%ﬂs%% sRARARgEtc 960 accgiggaca
agagcaggtg gcagcagggg, aacgtcttct catgctccgt gatgcatgag 1 gctctgcaca accactacac gcagaagagc
ctcteeetgt ctcc@@&@?@t%tﬂt&c@%ﬁé%&%@% et cegaRiising temagyetagggcaccca
gtctgagaac 114QiegstgcadCORMttCHeRGRddeDigdoeganatgcettc gagatctccg agatgcecttc 1200
agcagagtga agactttctt tcaaatgaag gatcagctgg acaacttgtt gttaaaggag 1260 tccttgctgg aggactttaa
gggttaccthQgtigqﬁ_c‘aag ccttgtctga gatgatccag 1320 ttttacctgg aggaggtgat gccccaagct gagaaccaag
acccagacat caaggcgcat 1380 gtgaactccc tgggggagaa cctgaagacc ctcaggctga ggctacggeg ctgtcatcga

1440 tttcttcect gtgaaaacaa §Egrigg ROy Jh§eHgH BakgsiRNEthatamRFIT0D R ESaHEaga
aaggcatcta capagddatgpatitpaptite acattticiicaddtatiataré5o0 gadooctdicthigasanfdad gatacgaaac taa

1593 <210> JJJoﬁ%%g&%ﬁ%@@a@@“ﬁé—%@ﬁr«%ﬂﬁ' 2k SSIHRICR AN TR FroAP B TH-A4: IL10
fusion protein with H{] il

linker <400> 177 Is val in.Pra.Ala Val val Leu Ala Ser Ser Arg Gly
lle 151015 Al 9P \aéﬁ’%%g%ﬁ‘@ﬁ?ﬂ? Sl @gbA’I\é%ﬂJlﬁGﬂP% %%9‘9?0 Z7YFal Thr val
Leu Arg Gth AREiIAs S& .G VatlFhteatuSER dy NES 484 siarahpe miteraming awdsly’A3n Glu Leu
Thr Phe Leu AspeXapdiienalaisadiediytheich N bihgeeheotidas Gis Mol Asgdast Thr lle Gin 65
Pro Tyt Tyt Lo e e M R 2B oo
Ser Asp Leu GIFPré W?éﬁ%ﬁ%@l?&?é%%%%ﬁb@é%éﬂr55& HIS S P18 r Cys Pro
130135 Ala Glijinss PeoGeey i PieHaientRellusiivn Neu NMe0e®e2 186Thr Pro Glu Val 165 Ser His
Glu Asp Pgo Glu Val Lys PIeD-1 (GenbhBRYGm &8s MANRISOAS00NA |iksaThe kytsePes th@5200 Thr Tyr

Arg Val Val 5Qﬁﬁ!ﬁé}ceﬂ}ib[rfréﬁﬁﬁ}ﬁa%@e@%@é%sé\%ﬁ/&ﬁﬁe%y? AlgcVal %eﬁaﬁzi%?df@?%;?'“ Lys Thr

lle Ser Lys Ala 245 % Va r Leu Pro Pro Ser Arg | 260265 \ e _Thrcys Leu Val
Lys Gly 27528605 I%‘jrr’f)oé%ﬁ‘@e"f‘%EW@%H%FB%WB%%’%ﬁbl’_@@’ﬁ@%‘f@ef’ﬂéb Gly Ser
305310 Thr Vabpgipngd geinaligdTiepiBigain s desdtMatigin Gl (Ria1-b0; isAsnomis as

3?1]0345 Leu Sem2miGandgrogrirheied bgalisn 3553@@@8015@&55%%@?53@ Gha Fw-Gin 370375
Phe Pro : I Thi.P i 5 Leu Leu Lys
Gl Ser Lon Lt €6 Rn<o BT e e R e S B i A Gl
Asn Gin Asp PRYAY iR a5istienpienratq esl'BydWier delickry b Re5ahopadaTiihro Cys Glu
Asn Lys Ser Ly$ 288irlen@ie pasmologidse d@no@iudtys Gipt PD-1 is 506585ReAdattiedPhe lle Asn
Tgfzge ﬁlu ?ﬁ_ﬁ@@rﬁ@ﬁ@'ﬂ&%@rﬁs@@ﬁ_ s%zrﬁruﬁglglrlé@%‘tzﬂiﬁ%’%&sﬁ%ﬁaﬁr}iﬁ%bfqUengg <220>
<223> Nucleotj eec:f‘éqﬁ a 2l usion.prot inker <

atgcacgt% ccégggﬁggf vl Qgé“g“é‘éré'li% %%géc? ‘tcélc%%h c?tig?[ﬂygg[ ?Z‘tgggaﬂj{“ggaggt%@égg

tact
caaagccad gdgd 86%@%‘%@5&%@%&5@@%@‘!20’%3' B t@%@@éﬁ(@f'@@fﬁé@@ﬁ@ﬁ%tacmga

tggggaatga gttgiac2@edab Paydvit!l. 28291000 PICOShBEQEIEN B0 1L} STENEiXifiaggeaictcc

agtggaaatc aagigaacst speIGeae 240 9e0RGHIAG algiagaagy tggagctcat gtacccaccg 300 caacggaacc
cagatttatg taattgatcc agaacwt%:m%o C cttctt g%%a aact: acacatgf:t%ct:sa&%g}gccca 420 accgtcagtc

a
ttcctettce ccccaaaacc caaggacacceﬁg’%a;gra ¢hea ’é’cé'?é%%@ ams sure
comprise V| and Vy domains specific for a PD-1 as described herein. In certain

30 embodiments, the V| and Vg domains are human. The V. and Vy domains may
be arranged in either orientation and may be separated by up o about a 30
amino acid linker as disclosed herein or any other amino acid sequence
capable of providing a spacer function compatible with interaction of the two
sub-binding domains. In certain embodiments, a linker joining the V. and Vy

35 domains comprises an amino acid sequence as set forth in SEQ 1D NOs:43-
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tggacgtgag ccacgaagac 540 gtacgtggac ggcgtggagg tgcataatgc caagacaaag 600 cagcacgtac
cgtgtggtca gcgtcctcac cgtcctgcac 660 ggcgtacgeg tgcgeggtct ccaacaaagce cctcccagec 720 caaagccaaa

gggcagcceqaagaapeiea Jgtgtacacc 780 gctgaccaag aaccaggtca gectgagetis eelgigisaasa:840
cgccgtggag tgggagagca atgggcagcc ggagaacaac 900 gctggactcc gacggctcct tcttcctcta cagcaagctc 960

gcagcagggg aacgtcttct catgctccgt gatgcatgag 1020 gcagaagagc ctctcectgt ctccgggtaa ctcattattc 1080
tagcccaggce cagggcaccc agtctgagaa cagctgcacc 1140 taacatgctt cgagatctcc gagatgcectt cagcagagtg

1200 goatcaggiy qncaasiialdgiagensy o'sRians 186 0aaatchRBRal gld g AaRlgTEa gittacclg
gagaac : gaca : C c C getgicatcg
atttcttccc 144@%@%?5%%%&‘3? aﬁa% ag%%@ﬁ&i%ﬁ%%%p :e]é(gg 1agg6 f@gg’é@ %tg%ét zga%cra%crt1 c%r tcaactacat
agaagcctac 1580 @5@1@3&1!0&?@'@?5 M@t&gaqsfmrlémg@pm@q% RicalPsehhce <220>
<223> A CTLégkdifitGiusisindimgte etz dimken v 40 @arhéid\detibis WalgdaifalivRroila Val Val
Leu Ala Sgr Sa%rtéﬁgt %IYJH@p%é%%%éﬂéir’?‘tﬁﬁ&’@&ﬁ(ﬁh@@%‘%&%ﬁ@tﬁ@%@ EbRL¥AHYALl Nr Glu Val
202530 Arg Val Thr Val Leu Arg, GIn Ala A%p Sgé GIn \/aYThryg\# Val Cys 354045 Ala Ala Thr Tyr Met
Met Ely Asn S DRPHER ?’Wébﬁ%ﬁ NG AeP SRy GE4EE e B2 YHERR Phr Ser Ser Ely Asn GIn Val
Asn Leu Thr lle GIn 65 70 W5fgdtEyasbotimamsMendisp tarmeips seetriiciferdye-(ya Yus Glu Leu
859095 Met TyisElE@irEonig dorhise- enddy HeokdycdamiBlvidhiainddectO0diog kagidiyr Val lle Asp Pro
Slu Pro Cys FiB AR SEASRHELSIEL e SLabrd LanrenRe! ARRKYRIIILELR T C¥s Pro Pro
Gill Ala 130135140 Ala Ely A P

Cys Pro Ala Pro a Pro Ser Val Phe Leu Phe Prl%aPr%s‘l_.gs Pro Lys Asp Thr
I

14515015% 1 6PPIRIN9eE AEVEEr Argeigsid M VarFHecseI% 0ap0A D 190175 Ser His
Glu Asp Pro GlabVaaduye it Asm NeaVyovApiNsghely veidide 1851098 GBrieal Hisws®@Ala Lys Thr Lys

_Fr’ro frg %% %gwg}([)@?wwgﬂ lf&f&h%&ﬁ%@@%@@dyﬂwr@gs?ééaé YilgReCUa freth Ehya\ﬁableeu 2H:§) gg Qsép
rp Leu n _¥s-Ala Ty 1 u Br,

Pro lle Glu Lygeéﬁﬁrnlgs gr%ffsml’_% E@g%&@@‘. g«?g%%@%@é%%@%%%ﬁ?\%?%r hr Leu Pro
Pro Ser Arg ApigreBl Thr Lys Asn GIn 260265270 Page 65

2479.100PC09_SEQUENCE_LISTING.TXT Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
Asp lle Ala 275280285 val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr 290295300

Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser L 0 Val Asp Lys
Ser Arg Trp Gin Gin Gly A?rﬁ)sv%%gﬂeeag%\f?d/ns ?ﬁ%é@é’é’é’ﬁ?ﬁ% lé—%sjs%ﬁﬁ g}&%%%}rﬁis Asn His Tyr
Thr Gin Lys sé¥ QddesdiobsiisiesspalrgihPrPiog e gier CEdPREMERIGIREIIVAI Pro Asn Ser
Ser 355360365Bn:GheGira6 iy Fba&GirBSEAGIgnaiing el Cysitd ehliscBinedPis, Glg BT0375380 Asn

éeu 5“1 Asn Mgbhey Msﬁ@%kﬁ%iﬁﬁg é\w{ém %%%ﬁ?@(é%bé%@eé%%@éﬁ@@@?m FF)’Ee fheGl
in Met Lys Asp Asn lLeu Ley Leu Lys erLeu Ley Gi e Lys Gly
Tyr Leu (?é/ CAyé/sE @i‘r&i@ L%%Pﬁ%lésoﬁg’éj%r ﬂnﬁ/lgflﬁsesz é%]%ﬁ(ra aru;f/”rrﬁ‘-:-'ﬁ 'Eiu%ghgp%‘\érﬁgt Pro Gin Ala
Glu 435440446 K8RIEHOASH PRoAEESIRM IR AISFR WINRsRYet StheT P ORPASEAEDABE 460 Leu Lys
Thr Leu Arg LeTidkgabeuigirgifdiodasrtisnAsgaRiregleechBio idGh4amoginb480-Bysvaiiakisn Lys ser Lys
Gl Phe Asp e B 15520525
u Phe Asp he sn Tyr Jle ! aTyr S _
<210> 180 <2§Ii @f’é%@ﬁ\ﬁ r&ﬁgﬁp ?tiﬂ%% '%%&ﬁ/@mg@& M‘Qﬁﬁgﬁﬁoéequence
encodingZ® CT4%4::monolL10 fusion protein <400> 180  atgcacgtgg cccagectge tgtggtactg
gccagcagcce gaggcatcge cagTitiyigsed igigagiaigseaiotooagdlPasagorasbgapgietggg tgacagtget
oot do e B B s et et
atctgcaagg tgﬁ%@%@@é@é?ﬁ@c%@%@%’%ﬁ%ﬁ@@@g ‘(?a?éabe%gﬁ g&%c%eifigtg%ﬁﬁﬁ gttgatcc
agaaccgtgc 360vigayatesgaidttceriiscc Damdganst udabladdichacneatytee eritytgestalano geacctgaag
ccgcgggige acedicagic WERIE s e ereaRRRasCIcedgacae BN Tatgaistareg gandoaighggtcaca

l9caig0ta \ogasd e aasdaanatadd crsaauEp AdlicoRe dRtIRAG nTtatag) ‘AceiaaC
caagacaaag 60! c_cgcg?gag agcagtacaa ca cacgtac_cg %E%% ca L%c tcctcac, cgtectgcac 660
caggactggc tgAlgHeRgdes E%%g%ﬁfcﬁ@&ﬁtﬁ% ?@a‘&ag 1ok \j%&dfi‘@qmgfﬁag%&él“ggaccatctc
caaagccaaa ggfSagecbcNagaactarh Hetea CaddiZa otgocdE ErL CO6HHIMIGA) g dihmcsitmis aaccaggtca
gcctgaccly cclggirRas-8ALRacYSaln £a899atat SarCHSeA% Ha0gDaAaiAlHCagR/ggRgaacaac
o g e O OB b e gl e iR aaathle 480 s, a0a0°a00t0
gcagcaggygg aacgtctict catgctccgt gatgcatgag 1 gctctgcaca accactacac gcagaagagc ctctcectgt
ctccgggtaa ctcattattc 1080 aaccaagaag ttcaaattcc cttgaccgaa agttacagcc cgaattctag cccaggcecag 1140
ggcacccagt ctgagaacag ctgcacccac ttcccaggca
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acctgcctaa catgcttcga 1200 gatctccgag atgccttcag cagagtgaag actttctttc aaatgaagga tcagctggac 1260
aacttgttgt taaaggagtc cttgctggag gactttaagg gttacctggg ttgccaagcc 1320 ttgtctgaga tgatccagtt

ttacctggag qaggtgatde:gscaagcetga gaaccaagac 1380 ccagacatca aggcycaigl gaasincsidsg999agaacc
tgaagaccct caggctgagg 1440 2479.100PCO09_SEQUENCE_LISTING.TXT ctacggcgct gtcatcgatt

tcttcectgt gaaaacggty gtggatccgg cggtaagage 1500 aaggecgtgg agcaggtgaa gaatgcecttt aataagcetec
aagagaaagg catctacaaa 1560 gccatgagtg agtttgacat cttcatcaac tacatagaag cctacatgac aatgaagata

ST Ao e o Ser ATg
Gy o 15101 B0 A B o R Al EEr brd E3S LR AL el oIR8 e val o
Val Leu Arg Gt lsidonky Bt asiiveigisTiirosnevdlccph a5 s AlBNATHETSRINREUIRGGTy Asn Glu
Leu Thr Phe lsgddbaitidss et ROphiifleyesnbhtobphbi=Ses SeirGlyAarchEip-¥ abAsrdieu Thr lle

Gin 65 70575 @Pa@'ééb?é‘%’%ﬁ%fN@rM@in@@%&%%ﬁ!'SﬁY’FZ'SYﬁ \VahGlik-edRadee Met Tyr Pro

Pro Pro Tyr Tyr Leu Gly lle r Gin lle 10010 1%;@?\’@ lle Asp Pro (%elu Pro Cys Pro
[

Gly Gly T
nep Sor foap SRR RT0R" SHT o BT s RPN REESBTEBIBTEUE Pro Ala Pro
Glu Ala 1301381ty AbE3 AN & PeaSitr stal P80 LIParmrodbrd 16/669%88%4Asp Thr 145150155160

LelIJ Met nﬁ Ser Arg Thr Pr@&d}bM&kWENﬁm\b@evahMﬁbAw ViEiB RATQITS-RRIUbER Glu Asp Prglslél
Val Lys Phe : ! - A | . s Pro Arg Glu Glu
Gin Tyr Asn égpﬁég%%%b\égﬁﬁf%ﬁlr}%ﬁg% Val Va %egrﬁ %%I%%ﬁ@i@\%@@l—lﬁ?ng lﬁ%p Trp Leu
210215290 ASHIBRAISR (RRNFHEI S (AR dr8er Watl ArediDEk B 105 bYES33338240 Pro lle
Glu Lys Thr lI&iSgrtlysahladysisily @it BroArgoBhclra A3t sadbes Binhal Tir MhibitetnPro Pro Ser
Ao o A 27 e T o ke T Tt 200205300
sp lle Ala val Glu > r Gi S Y, r Thr
Pro Pro Val Léa% i%igs'emé‘é‘ %] H%%#%%Z@hﬁea 'e%?&?%%@@sg ﬂﬁ%m%ég i val Asp Lys
Ser Arg Trp Gitt @ﬁf@@ﬁﬂsﬁ?%ﬁﬁ%@@ﬁ@%@ﬁﬁ%@?@ﬂ%I%Wi%imﬁil"éﬂeu His Asn His Tyr
Thr Gin Ly SélkizaSer 848343350) M.%mmsmm@é‘f)lajeﬂ Bft&oﬁg&@m@du Val GIn lle Pro
Lea 35536036 L ArtziongDEYReRY BIAIASIDEET SemBiorsly @i salyeIiy3in Ser 370375380 Glu Asn
Ser Cys Thr His Phe Pro ||¥ Asrp] Leu E{ggiAsn Mg}. Léa A%%?:B@Q?%?éﬁ%éggulr_gta Arg Asp Ala Phe
Ser Arg Val Lys Thr Phe P e BTl y'S Ht?é‘ﬁ AERSS GIF L& Asp Asn Le_a Lea Leu Lys Glu Ser
Lea Lea Glu mﬁém‘éoagézté@dﬂa@%Wsw@cf@m@féfsﬁ&ﬂ%wgeg PESFINGITXT Lys Gly Tyr
Leu Gly Cys GirtAla &ebh&@Bmehidvibiel I/ GimdRhedDyn 48544041 brizeu Ghe Gluavdl\let Pro Gin Ala Glu

o Aty 2 AT Ay T v A
405490495 GRPER FyD SBNUSAR PRFERS ANCUSEr SRR Aiha BE LS Sokbsa10 Leu Gin Gl
Lys Gly lle TySegdemrenapsee ofip vl Repr rpper $1n8 Xusosmaaisie 1y I@’_f@_fl_aCMH‘Wr Met Thr
Met Lys lle Armém&%ﬁg@@ﬂ%ib& Wdér?aﬂﬁé&ﬁdiﬁm&ﬁﬁaimkapj&mlrﬂglm&guence <220>
teragasg s T R RGPS, A e o T e
ettt e 15 eGSR S et Sl o esh 0 Aty 160
ggttgccaag ccltgtdtinlPatiardtagliniswci§y Sbshte iyak e2bddakget 2A0YagdacbibdigBbeedgacat
caaggcgcat gipasiceE g8 ggAAILSRAA0ACR IR eRabURiER dostangocarrtainatsgadticticect
gtgaaaacaa gagea; Fch%@%%tﬂl%?r%cégEwégﬁé"}%?‘é%%‘%?%@Qrféﬁ&%@%%%ﬁéﬂ#?ﬁ‘iﬁ%ﬁ?aagccatg

420 agtgagtttg acatcttcat caactacata aagg;ctaca ttacaatgaa gatacgaaac 480 ctcgagccca aatcttctga

ala gaag(
caaaactcac acdtghiear! IHHSPERYIC SUGTURYES S25GEN Ry AR e &R 0% E&%ERecce ccaaaaccca
aggacacdiil catgateicddld rggavedern anjitody anpagioriiggtofgeritidageeracdaabats tgaggtcaag 660
ttcaactggt acgtggacgg cotggpfgtasalatioeraaiiacsiadors dsaagrogaeifiddsagtagaathgcacgtaccg

tgtggtcagc gtcgic tc acc ctggctg 780 a 199¢caagg 91@9 o acaaagccc
tcccagceccc ca?éé%%%‘g g&%&a?p%a%%%a% %c@g%%gg et %%?é%m%%g‘tg&&?

("CDR"), or multiple copies of one or more such CDRs, which have been

obtained, derived, or designed from variable regions of an anti-BTLA scFv or

35 Fab fragment or from heavy or light chain variable regions thereof. Thus, a

binding domain of this disclosure can comprise a single CDR from a variable
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gcagccccga gaaccacagg tgtacaccct gececcatce 900 cgggatgagce tgaccaagaa ccaggtcage ctgacctgec
tggtcaaagg cttctatcca 960 agcgacatcg ccgtggagtg ggagagcaat gggcagecgg agaacaacta caagaccacy

1020 cctccogitgstg@gagieeda cggcetectte ttcctctaca gcaagctcac cgtggacaade@at: a@sasaigoc
agcaggggaa cgtcttctca tgctccgtga tgcatgaggc tctgcacaac 1140 cactacacgc agaagagcct ctccctgtct

ccgggtaact cattattcaa ccaagaagtt 1200 caaattccct tgaccgaaag ttacagcccg aattctgagg tccaactgca
gcagtctgga 1260 cctgagctgg agaagcctgg cgcttcagtg aagatatcct gcaaggctte tggttactca 1320 ttcactgact

acaacatgaa CF@@%Q%@Q&%H@%W 9PRRLAGCTh RISt S raaanipigaleotiacdadagtagtact
agttacaatc aga ; %%% & ggcaaggcc 1440 acattgactg tagacaaatc ctccagcaca gcctacatgc agctcaacag

cctgacatct 158 tctg cagtctattt ctgtgcaaga tgggactata ggtacgacga cgggagggct 1560 tactatgtta
tggacttctg gggtcaagga acctcagtca ccgtctcctc agggggtgga 1620 ggctctggtg gecggtggctce tggcggaggt
ggatccggtg gagg@igatce tgagctccag 1680 atgacccagt ctccatcatce tetggetgeg tctgcaggag aaaaggtcac

;agt2ZS:’J?JJ&??SZ%I"C&%ﬁ%ﬁmé%‘a%?é%@g %%ﬂ%t%%@ﬁm”gatcgggﬁ%@%&ﬁ%?gﬁiaaccag
gggacacatt tté’éﬁ:‘f@& EGI¥RGR gﬂgﬁ%ﬁﬁﬁﬁtﬁwe 2@ %@5&%8{88(,8 '§t§g§ﬁé%%tctactc
gtggacgttc 1980tagpyiridiea waa@@g@ﬁﬁbm&g@ma lrz@@me@m@s@a@11m@b’amz> PRT
<213> ArtificighbeaHenaswie dcmadrid laLe1ITFRIBdidusienipreiRip referred to as sGITR;

2r 900 COS e L@Oéﬂh@w‘&gﬁé Toepiidad S BE‘?d@LY %'?o‘?@a%ﬁfoﬁﬂ?% Glu Asn ser

Cys Thr His P Gly Asn Ceu ro Asn met Leu Arg Asp Leu Arg As he Ser Arg
202530 val Ly??H?W?@M@@H%%Wy%“M&@ﬁﬂ&?’R% A&rPEé%I EEPPEirss gbiéﬁ_ys Glu Ser Leu

Leu Glu A3p FHERYs:@hgTrist bindhgCpsnGin idla S05E6CHEsY isenGlodndlie-Bia riePkr Leu Glu
gslts (\J/SIS h/ﬂet PabﬁamrATE;l:@ﬁ 494 &f@,@b@&ﬁe @K@$RLPVM%H§;§U§ é’r{ﬂﬂd'tﬁééaéé’aﬁﬁs‘ie; Leté GIyGCIBIu
sn s Thrleu u Ar u ro Cys Glu
Asn Lys Ser II:E;/’S Qﬁsc %&{/ %s& l%&lzﬁ’@ %%gg%g%%ﬁksg Lg%%&% ys Gly lle Tyr
Lys Ala met ser Glu Phe A@@B@?ﬁ&‘ﬂ@ fesiss %WWFQ%%WWHWRY@W@%&% lle Arg Asn
1451501551 6knbewn GLATTR),ys Pee Searspdrgbrahe s, Gys Penfer GftBBNFE5170175 Ala Pro
Glu Ala Alg Gl A té’rf%%wmn?faﬂé@hm@%p @ntzysésoﬁﬁﬁmar@wa éspahhr Leu Met lle ser
Arg Thr Pro G Thr Cys Val 1% op O'|5 Xal val ,1 al§ﬁ ?Ifﬂfe B @ élgl Lys Phe Asn
Trp Tyr 21021 vz?i‘lyisp ENVarBIVal His A< ATA 1y S oA <‘3| 5230235240
Gin Tyr Asn sEieHif ey ERAPIQaISyaPEER Vﬁp'i?é?‘qfﬁﬁwpleé{?ﬁ?@@@g%@?@j wih ;&ﬁigﬁp Leu Asn Gly

Lys Ala Tyr Alie@ys it NabSexAsndtiisiRe02652%6ablah QDRTC BEE Preglea@ity DyssThr lle Ser Lys
2\;% %Efly $h?(~|o_%352§%36 @US: VS LGMbP'?@&'rB‘Eaé F\?)T\Wﬁllr%%:’ TERdicA %gb%&@rﬁ 3'—23(;‘ A

r sn Glnya er e s, Leu ro ser Asp
lle Ala vag%lun?'? "EEES Agn é\% Elgéﬁgf% r ro Pro val Leu
Asp Ser Asp GE/18er 5?@%%@@"@4@@&93@@7—& mw%wqmﬁweﬁgsd@g @'&9@@;‘ Trp Gin Gin

Gly Asn Val 3ph3663bi Rbks SaratyasSeendaitimet His Gl iBAlal lse LBitisiAG o HIS TR/ toTGE Glh 370375380
éﬁlfj szr LT?: ggr%g%éé%i%\ﬁrﬁly ,/é\aleg;%m&a@ %Zfé&&ﬂ 6%}(@&&@%%@%9@4@91@?1&% E’;g FL>$<;J C;Tlf
Ala ser Val Lygﬁfﬁcﬁgz%aéé%@é%% cr)%] ry%lo,&fa s%?%w(%?%%? %%@ E-“F @iﬁ %t%sn Trp
435440445 V@lgqms@mm@wf@@m@%nssé\omut@inmp%@ﬁmﬁuq@d@pzag@mweﬁl@"ro Tyr Tyr
Gly Gly Thr S%rnmweﬂnr@iﬁrbuadﬂba larsiEdyrdacub|a 464764 abtHBDThndeted hipeatdssp Lys Ser

Ser Ser Thr A@ES% Mgl gl gg ég GEAR0A%R S8 Ll TS @w@fﬁﬁ Aa YT Phe Cys

Ala Arg Trp A Tyr Asp Asp G Ala Tyr Tyr Val Me @érﬁghe TrP Gly
515520525 PAtRIEY b7 o dasERUENRE (98¢ ?N%Wr&‘?* E;FH‘ &PPArVal Ser Ser
Gly Gly Gly Glefier®ly Gigisa0585540dBIpiGly @k@@@ty@y@@%a@ﬂ%@gmmer Glu Leu
Gin 545 S0 5@@§ﬁpj\ﬂmﬁ,{hﬁ§in Berse-geiHer Leu Ala Ala Ser Ala Gly Glu Lys Val 565570575 Thr
Met Ser Cys Lys Ser ser Gi I uAla Trp Tyr
Gin Gin Lys Pro Gly Gin Se$§§) I%;ﬁs ggé&@&%@{i é%ﬁ%]%t %&%ﬁi?éhﬁﬁ&ﬂr %bﬁSer Gly val
Pro Asp Arg 68865588 & ?W@?’@%r%@iwwg QH%Q?H?P@UV?WWQ@QF
62563063564 @ el Gt Ale Sduckisp dietiirita\atdysclys oydlitis BincBpimgeGNYr

645650655 Ser TARyHABRS EIu G GMTLTASR e Glude dasmAvaca0nRRiQ afartAs <211>
1983 <2 “9%6@1%8 ﬁ,Aé%JCC éla%S&%‘SHCSc%%;% c?ni?fcﬁﬁl?!“s?g%% 8 2RduencRansofing IL10::3D1

fusion pr SCUAYGGCHRERE §

30



agctgcaccc acttcccagg caacctgect 60 aacatgcttc gagatctcecg agatgectic agcagagtga agactttctt
tcaaatgaag 120 gatcagctgg acaacttgtt gttaaaggag tccttgctgg aggactttaa gggttacctg 180 ggttgccaag

ccttgtctga gafgateeaddiftacctgg aggaggtgat geccccaaget 240 gagaaccaag geesagagalssagggcgcat
gtgaactccc tgggggagaa cctgaagacc 300 ctcaggctga ggctacggeg ctgtcatcga tttcttcect gtgaaaacaa

gagcaaggcc 360 gtggagcagg tgaagaatgc ctttaataag ctccaagaga aaggcatcta caaagccatg 420 agtgagtttg
acatcttcat caactacata gaagcctaca ttacaatgaa gatacgaaac 480 ctcgagccca aatcttctga caaaactcac

acatgcccac CgigerenagstaeriamaossaderoreiwesacttaticagisteretdiccrgoBaagaccca aggacaccct
catgatctcc 609&9%?18?@593%@9!% .atg cgtggtggtg gacgtgagcc acgaagaccc tgaggtcaag 660 ttcaactggt
acgtggacgg cgtggaggtg cataatgcca agacaaagcc gcgggaggag 720 cagtacaaca gcacgtaccg tgtggtcagce
gtcctcaccg tectgcacca gga ‘?égbé’ gg'cotae B§ititceisdesi Ry cee teccageeee
catcgagaaa 840rapustcitcandaddedansa)gusreoidcdga §Hattasagestythed duatajrcdocadaif 00
cgggatgage (gaReaagAaEsABSICRIMEIURGIacSINAAUFARBBMAIICIRICCR SR QQGUARaIRE FeEt0gagty
ggagagcaat gggeages %%%ﬁ%%?%tr‘f‘e%?a%%a&%%%%é)28&%%%%5%@ %ﬂ?ﬁ“&?%ﬁ&@fa"%tm fiectctaca
gcaagctcac cgtggacaa?qg&l agcaggtggc agcaggggga cgtc?tctca gctccgtgatgcatgaggc tctgcacaac

1140 cactacaBeRyasGHiE @t cisstereediEaQ martsd RaRg Rt S BaRaticect tgaccgaaag
ttacagcccg aattehip dtpagdtijon @sagteg i ile) cotyagiigowdadoectggicgyaatbadgigoaagatttcct
gcaagggtic cagglasanmhd RMEHRCIIALAGHARASIERNEAA0IAREARIAHY Ba8g3pTstaoagtggatt 1380
ggagttatt%atagtacgantsq%gargt%(sz% aactacaacc a a%\%;tttaa %?%cag%%%4 t& ct éagacaaatc
ctccagcaca gccqg}aigg AACHgCcag agAC R 8388 ta cc t_aHa g§a %_5 'gtggcctggt
atatggacta ctgffyté ’f%%ﬁa% (Preaccgicteodivaiioet ualigeenrouirgitoyéetggegga
1620 ggtggatdConbygegocpgeatd®)ESat diyMNgiEs) dgitiecatidSEQIICNIE30Jiaicadgday gagagaaggt
cactatgage tgqaaaiserdisaeagisk peigarcagt ifid® AdRRLasHRARIBACIANILIMqgYaG £agcagaaac
cagggcagtc tcctaaa%ct% ]EE)B%O @t atgtact. %g atccag)ta gaatct éﬁ%ti CCtg atcgcttcac ag%cagtgga 1860
totgggacag atiBREL CAREARNE JORIERaY QDARSD GYREU AR TRy SEgE Batbtataa
tctttacacd tcoRfdggghiogasesctijesygddatinasavenady anaegy to the more conventional

mammalian antibody organization of paired V| and Vy chains.

In further embodiments, binding domains specific for GITRL of
this disclosure may comprise one or more complementarity determining region
{("CDR"), or multiple copies of one or more such CDRs, which have been
20 obtained, derived, or designed from variable regions of an anti-GITRL scFv or
Fab fragment or from heavy or light chain variable regions thereof. Thus, a
binding domain of this disciosure can comprise a single CDR from a variable
region of an anti-GITRL, or it can comprise muitiple CDRs that can be the same
or diffarent, In certain embodiments, binding domains of this disclosure
25 comprise V| and Vy domains specific for a GITRL comprising framework
regions and CDR1, CDR2 and CDR3 regions.

CD40
As noted above, in certain embodiments the present disclosure

provides polypeptides containing a binding region or domain that is a CD40
30 antagonist (i.e., can inhibit CD40 signaling). In some embodiments, the CD40

antagonist binding domain is a single chain immunoglobulin-like variable

domain, such as a scFv, specific for CD40. Antagonistic antibodies against

CD40 are described, for example in US Patent Publication no. US

2008/0057070, and US Patents 5,874,082 and 6,838,261
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<210> 185 <211> 660 <212> PRT 2479.100pc09_SEQUErucE_LisTING.Txr <213>
Artificial Sequence <220> <223> IL10::3D1 fusion protein <400> 185 Ser Pro Gly Gin Gly Thr Gin Ser
Glu Asn SeiGystdhshlis Phe Pro 151015 Gly Asn Leu Pro Asn Met Leu peg/fspdorizsdrg Asp Ala Phe:
Ser Arg 202530 Val Lys Thr Phe Phe Gin Met Lys Asp Gin Leu Asp Asn Leu Leu Leu 354045 Lys Glu
Ser Leu Leu Glu Asp Phe Lys Gly Tyr Leu Gly Cys Gin Ala 505560 Leu Ser Glu Met lle Gin Phe Tyr
Leu Glu Glu Val Met Pro Gin Ala 65 70 75 80 Glu Asn Gin Asp Pro Asp lle Lys Ala His Val Asn Ser

Leu Gly Glu 859095 Asn L@mhgng@rsga@grg@uewﬁégé_@mM ASgridsrHis:AxgBhe dfeu 100105110
Pro Cys Glu | sn Lys Leu Gin Glu
Lys Gly lle T;;‘P {}Jﬁgiﬁ%%%g%% %%H f@k@? e‘ﬁg fﬁﬁu r%s?n%‘ary% %T%'{ém Ala Tyr lle Thr Met
Lys lle Arg As‘ﬁ”ﬂ@ 88&%(5‘]9&9%?@ i?é‘%@P‘g@r“ﬂls‘fF s QW@"P&?WF@B Pro Cys Pro
165170175 AlarfgeiGluctiniig GhisAepsasdnpatiPictatiPhie®ry Rio LyE1¢80t85X90 Pro Lys Asp
gl‘f betll l\@t lle. ﬁ&b@{r arﬂw&ﬁa@)@wggﬁw@%ymgﬁ@&m&% Vﬁb&@lﬁg\@icﬁ(@rﬁiﬂf@g AZp P(r30I

u Val Lys nTr a S r Lys Pro Arg Glu
Glu 22523023%%%13‘@m Sh Ser TRETY? AT AA & %’ly\)/ l#)‘ ﬂ@é @%@W |s 245250255 Gin
Asp Trp Leu A@ﬁ@@ﬁ@y ﬁ”‘f@/PNé‘@U@W@SQD% L@@Z@@Z@S’Z‘?@%F&Q@G%ﬁ?ﬁ?‘a Pro lle Glu
Lys Thr lle Se’(d_&a:élla:)tglge@dydﬁuarﬂi? B2B0286aRoo AngtiGhd PpooGutiiah TigoDipelsvtBho@ro Ser Arg
Asp Glu Leu 2902 %’ér@ﬂ&xy ahSrﬁJnLﬁH aTrm SyERSTRY hbé‘%i@%ﬂi’éﬁﬁ WaBro

30531031532 Ser As Ia lu Tr Glu Gin Pro Glu Asn Asn 325330335 Tyr Lys
Thr Thr F#i go %ISE Ahoag?,é&lu lFﬁ-‘ﬂ% E@/ 283%85 14 e%_ S Leu Thr val Asp
Lys Ser Arg T@%@rﬁ*@lﬁ@%ﬁh@@% 9’55@6@@%@ ﬁl@géﬂé% 820kl Met His Glu Ala Leu His Asn
His Tyr Thr Gin 370375380 gsrhechetoSendren, Sardiig dlyidias SethisedifiesAsn Gin Glu val

Ser Gy Pro F [ LAVl A “ﬂ%“;ﬂ %foﬁ*éf%ﬁifmefop Wémﬁ@ iy yé‘*“‘%ﬁ‘lﬁiﬂﬁs“
Phe Thr Asp 1@? EREE Bt@g"sﬁgl g§52ré§ }%’sls%g% lrn|_c[ Rig E%géaw NRel Uel' B lle Gly Val lle
Asn 450485460116/ TyoTiai pS pradhManAsF W A Bindojsame 1y Gharaaes 4854762475480 Thr
Met Thr Val Aspidysier &1 ©ey borsblaaiaeey Gitbd ebAleASS49048%Badmidr as

2479, 100PCO%-§E%&H4@%§+H%F Lt E%HjEB §&€o%'ﬂ@§%l§%f%l%&l&@f L TYr Cys Ala Arg

Ala Ala 50050 met As rir r Val Ser Ser 515520525 Gly
Gly Gly Gly setRBRFE W@{\?W@Bﬁ‘ {‘?&U‘Gﬂgﬂ@%}"%r W%%%%?ZL%@W%{?@W@H Asp lle Val
Leu Ser Gin Se¢trio Sehsdinenisi R BiEs5088E56E val Bt WidlonaBis ¢oremigeiMet Ser Cys Lys
S8e(r) SSer Cgigil Sehiihba¢RbISeHdeessARN RRTMAFOSEND AINGIu 451 55/ ARy @(b&TSQ()TSHS@Jg IGlg ol
5805855 Ly 5 Glu Ser Gly
val Pro Asp Ar -):éhe%rér %%eer%?’ %’jr IH'{F%lrl é&){rg{fgéqg?é%s @ NEFhr Lgei'%?ﬁr Ilteﬁ@Ser Ser Val Gin
Ala Glu Asp L&D 2'5'@§6Bégg4 gl?hﬁ% in Qe Rk LGE PoHE Gly Gly Gly
Thr Lys 64565@6&53@@&1@@9@6@6«@1@1@@:@15@3@% é@EZﬁNDNJQ«bm&gArtlflmal Sequence
<220> <223> H@mgm%d@ﬁsﬁa@@%@aﬁﬁ@r@ zﬁur&éc;M@;Mﬂ@f%iaﬁé@ﬁﬂ&@pemg@ggtccaac
tgcagcagﬁ%tggsacé:rtga g%qg&% r%cg cglcttc agtgaagat ggnt};crg%ﬁ%g%g%%gaqt%% ctcattcact
gactacaaca tgaactgg aat%aaa a gccttgagtg gattggaaat attgatcctt actatggtgg
tactagttac 1803Htea gﬁ&{ﬂ%&@g@@&%’@ﬁ@% aﬁ@%&g?&@a& aatcctccag cacagcectac 240 atgcagctca

acagcctgac atctgaagac tctgafythattstgigdimeyddggairglioratigy seecdcgacdeged goittiractat
gttatggact tctggaaiea, ad ‘E&%ﬁ%%%ﬁ@%&ﬁ%@W@%MQ&%&&%H&@%@&QNQQCQQ

aggtggatcc 42 C at. ct cc at acc ca tctc ctct tgcgtc ca. 480 ggagaaaagg
tcactatgag ctgtaagtcc’a atacag ttcaaa aagaactact agc Cccagcagaaa
fgg{&% %? éﬁgg&%% Beard SERLEHRS S Ak
ccagggcatfi ctedttzed g@?@fiﬁqa@VGTW@Wé‘f@ﬁh"éﬁ@@fﬁdﬁ&ﬁ@éﬁﬁ@bﬁﬁﬁtgﬁféé‘i’%\g@‘bagtgg
atctgggaca 66 ghatittaete it actgicanezagtoiginsdd getlaageaebitggaagtititiaeigtcathia0 xaatacctct
ccactglgee %EW%""G%%@%W%MM AT
ctcceggacc 90 @&83&&@&?@%&?@% 59 8%@‘%&&% é@ggﬁg%@ %3 t%éeaé%ﬁ tggtacgtgg
acggcgtgga ggegcéltasgnjcdadisatag %@&E@Wgéﬁ@@@m@% @hﬁé@@éﬁé@@%@gtgtggt cagcgtcctc
accgtcctggmccasapate 9ciaaatygeidAiraaganaiacs cgoDacogs eiesaagaaa ganoikaeagsaecccatcga
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gaaaaccatc 1140 tccaaagcca aagggcagcc ccgagaacca caggtgtaca ccctgeecece atcccgggat 1200
gagctgacca agaaccaggt cagcctgacc tgcctggtca aaggcttcta tccaagegac 1260 atcgecgtgg agtgggagag
caatgggcagywedgagaasss actacaagac cacgectcece 1320 gtgetggact ccgacggeiomiigitosissiacagcaage
tcaccgtgga caagagcagg 1380 tggcagcagg ggaacgtctt ctcatgctce gtgatgeatg aggctctgca caaccactac
1440 acgcagaaga gcctctcect gtctccgggt aactcattat tcaaccaaga agttcaaatt 1500 cccttgaccg aaagttacag
cccgaattct agcccaggec agggceaccca gtctgagaac 1560 agctgcacce acttcccagg caacctgect aacatgette
gagatctccg agagasini 62O RACAIANIDR 20a6KHGH deannisapaAicageiag IacRACKOM AYARaggag 1680

tccttgetgg agggcglt%gt%glq%aq%g %gﬁﬁggg.ﬁ?ttgtctga gatgatccag 1740 ttttacctgg aggaggtgat

gccccaagct gagaaccaag acccagacat caaggcgcat 1800 gtgaactccc tgggggagaa cctgaagacc ctcaggctga
ggctacggcg ctgtcatcga 1860 tttcttccct gtgaaaacaa gagcaaggcc gtggagcagg tgaagaatgc ctttaataag
1920 ctccaagdbadtaaggchitcfausaanloaaiosagtgagtttg acatctt cat caactacata 1980 gaagcctaca

tgacaatgaa gatacgaaac taa;hgq;gsgﬂt@é@g)ﬁ@g@%@y ﬁmggpgb%'@ N@}Jﬁ(grgt%j,pg 187 <211> 670
<212> PRT <213> ArI|f|C|aI Se%ue a(g > <2 Lds.%ﬁb]g 5|on rote| <4 0> 187 Glu Val Gin
al e

Leu Gin SCerr%ﬂ B8 %?u VA Lysn]?ens ys Lys Ala Ser Gly
Tyr Ser Phe Tqiﬁm@@ mtm@ msh‘:wéq sa\f%ﬁfrépava Heeinhsigrales ey W@‘Q@r Leu Glu Trp lle
354045 Gly AdonrhieiASp RrocRpli gnBhdEigmthr tBerhEyeARyGin byslirbel66&066: larsiGIYOLys Ala Thr

Leu Thr Val Aggdsys: SE{ REAZSS ngﬁ.éﬂaaﬁméw é%QtNJﬁ@@isLs %a%eﬁ;bevagarn%@ra(?lu Asp Ser

e P = AP b AR A SRR AR e et

100105110 A eaﬂ?B N
Gly Gly GH ser Gly Gly Glyiah¢&en @wt@wr@@w@ﬁ@mt%q!@gcs@r n@@@nﬁme& Fhr Gln Ser Pro
Ser Ser Leu AlgiBladoeish|audbadSNIER 10006 bl siygiYahbhr bredibgdCysinyth&er Ser Gin ser Val

Leu Tyr 16517%%%%@&%%&5{5%&% AR Torb ey AR Dl kg ro Gly 180185190 Cin
Ser Pro Lys Le rT Ser Thr Argb_ﬁrﬁ % 195200205 V sz’Asp Arg Phe Thr Gly
Ser Gly Ser GIF AP ﬁ@é’\"—"’{]g Ff‘ﬁ %e?l{%“ ERARETPASE Leu Ala val Tyr
Tyr Cys His zmmi@'ﬁw&a wras‘unqtrpﬁahr@f@W@qf Giychfssam Leu Glu lle
245250255 Ly@cﬁf@ohwr@IuPJ@.hgse%aéﬁemcﬁagmsrﬁbmmirap&maw Rrei2@REB270 Cys Pro Ala

Pro Glu Ala Alg Bl Al B30, 5P AL NG RIA 2 12 SUATRIREYBERME ASRTAN Lou Met l

Ser Arg Thr Pro Glu Val Thr 2902 Fvgs val Va VaI Asp Val Ser His Glu Asp Pro Glu Val Lys Phe

Asn 3053103133‘3'2'@%@9?%%?5&%?@@ EIQVAISY R AERa L%Gﬁhr L%%%"Arg 325330335 Glu
Glu GIn Tyr AsmrSediTiartyr thed wairvlabSes Réindiag Tomviil B40345850d0misHISUGIEASS Trp Leu Asn

Gly Lys Ala TML@@OQM%&@d@h&ﬂrtﬁér%%@ﬁ@é%hﬁﬁx&%&%ﬂ Kredbtadmatigdaiv dys Thr lle Ser

Lys Al | V

3%239%3%@ 8(@% Le% $r¥?%gnﬂé? %&@ é;\’(-:-gr"%’ 1%’ ;%‘é Jﬁ% it féﬁ;/é § %%ﬂ%ﬁoe@mms Tyr Pro
ser Asp lle Ald\A3 &107$hac! W'@’er%&?’@&’ﬂ @m%fﬂﬁu’fﬁ %@@@E@ﬁ"ﬁsﬁ‘ AIPE FOFRHPrhr Pro Pro
Val Leu Asp SierdAsi8ly Beadinest 38440415 BE MeecTyd@aainys wamwmlAﬁpe[%fSer Arg Trp

Sln Slrll I\C/Elly ﬁ@”aﬁ%g% Ragm Tr%n%ﬂ?&%@@ﬁ@%??@H@%ﬁalg%ﬁfﬁﬁcﬁﬁw@%walrPh% SeLCYé |
er Val Met His Glu Ala S r GIn er Pro Gly
Asn Ser Leu P%e h @B{# B&&%ﬁ‘%f TO %Uﬁeéig Qﬁar’%is Sgr%_T Iéglér ro x\éh Ser Ser
Pro 500588518Gy 8l Eht- b@@sa@@mdﬁegﬁﬁgb?h@@mr Kis'pyle P*?é'@ly Asn 515520525 Leu
Pro Asn Met LienrnAngodkipiiéukegvaspidade e Besphnifiv bt P 5B0688648iT bnrPhdiRkeai§in Met Lys

Asp Gin Leu Ag ASiLditdelld bitdi HM%@@&S@% &ﬁ‘érL@Hcka%Cé'%EmPhe Lys Gly Tyr Leu
Gly Cys Gin Alak% Ser 56557057 t Ilefln Phe ol éﬁzu Glu GIu V l%ﬂg 0 Gin Ala Glu Asn

580585590 Gifi AP hEhAIRYY A“E'ﬁ VEOASH &6 9 GITRENTRY 605 Lys Thr Leu
Arg Leu Arg L¥armiyeadgrasie spsafg PréTed Pl @j&amgemsizm@tﬁ A@Mﬁ;i@fs@@% Ala Val Glu
Gin Val Lgs Agsirtliadhientsitid y CoPE63063564H euch insGGLYR Glyotiomyin ps AkuMet Ser Glu

Phe Asp lle Phg,ain thereoﬁélpgé 2 Hﬁaﬁ%HM&H& %'Wl&érﬂﬁég@rd@%w |&-ftg Asn

660665670 <210> 1> 1983 <212> DNA < 3@ > Artif C|al S nce <220> <223> Nucleotide
sequence encddi lEf@ﬂ?&“b% BFBmePH’J gt@ro %gaﬂ? & O ARG Bggectgag

ctggtgaggc ctg@@g@aetag@aafgaum@tgﬁ@gg:@@wdg@jﬁwegmwﬁchigfaﬁat@ch@ @eAgigogt
gaagcagagt 12 ggfacaragigictagagtg gattggagtt attaatattt actatgataa tacaaactac 180 aaccagaagt
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ttaagggcaa ggccacaatg actgtagaca aatcctccag cacagcctat 240 atggaacttg ccagattgac atctgaggat
tctgccatct attactgtgc aagagcggec 300 tggtatatgg actactgggg tcaaggaacc tcagtcaccg tctcctcagg

099t99a99c38Q FRIIMHRCY gtggctctgg cggaggtgga tccggtggeg geggatctga Catiglgstg A4 tcacagtcte
catcctccct ggcetgtgtca gcaggagaga aggtcactat gagctgcaaa 480 tccagtcaga gtctgctcaa cagtagaacc

cgagagaact acttggcttg gtaccagcag 540 aaaccagggc agtctcctaa actgctgatc tactgggcat ccactaggga
atctggggtc 600 cctgatcgct tcacaggcag tggatctggg acagatttca ctctcaccat cagcagtgtg 660 caggctgaag

acelggeag ttatiactgc acgoasieik AIRRINE AGHLAERAEN S9DBIIRRIARNISR ARlIGARAI 00
cccaaatctt ctg aa S}% tca %ﬁ%t ’% ?ga%C?CC tl?é:e f% egica%p a %gacfggf ?g) C5 g% ag tcttectcett

ccccccaaaa 82 ccca gaca cccC ctcccggacc ¢c a tg 900
agccacgaag atectganghcauit ﬁ:ﬁﬁEQW%ﬁ@ﬁl‘g@g%@[@@éﬁdﬂg Mg eiBgiEcaa agccgeggga
ggagcagtac apaagtac(iiatcgioigoCTagegtcOed 02DAacymatgd labdaf oactgipetgaddggdaaggcgtacy
catgege0e ClRABRAACROAEGELAEASREREAIIBARAAASKR, RSARAUSER PaRTEIAGRG ccyagaacca
1140 caggtgtaca ccc ccc at acca agaacc, t cagcctgacg 1Ci i? Q}acctggtca
aagoctots oo (AR IS A RISl Foaeouatas ToRb sl b e n e Ayae cacgcctoce
gtgctggact cc@%@ijd—’t@%ﬁiﬁiﬁtcbﬁ@%@m@Eﬁg@h@@@ﬁd&é@@gd@d@jﬁﬁ@d@g‘%ﬁ@c@g@%fgaacgtctt
ctcatgctcc 1382 gtigatgratg aggctctgca caaccactac acgcagaaga gcctctcect gtctccgggt 1440 aactcattat
tcaaccaaga agttcaaatt ccCtigaceg aangiasagGCoaatiss gjggg Sﬁﬁﬁrg?ﬁ %%qga gtctgagaac
agctgca acttcpc caacct t 15 0 aacatgcttc atctccg g at CCcttc a actttctt
tcaaatgaglé 1@25“&% GUEtS 5 BeJiEGR E&f&éﬂgﬁ% 5%‘? ggttgccaag
ccttgtctga gat@hiedagjantacssgjg. a@@@@@g&%ﬁ@ﬁﬁlﬂ@@@g&w@@@a@:@a@@@a fﬁa'a‘ggcgcat
gtgaactccc tgggggagap srigaagace718d0 28439, KRG 097 SEQL) EN@E}WI&?IQIG@%XT&;IQtCnga
tttcttccct gtga 60ttt t

6\%%0%%9&9&?%02% 9£iliagtaag steaangaga 9§§§<2 f’fg’%%%%ﬁzgi PRT <r13>

caactacata gaa cctaca acaat gg atac aaac 1980 1983 <2

Artificial SequBEFeBSHRPIAISYL RGP PPRLAIRg 89 280 M DaIds H‘?.@U‘@ﬂw Gin Ser Gly
Pro Glu }éu \ﬁarw@usmmh@m@om@gmmww@wazybayermm@m]wsyrimhr Phe Thr Asp

Tyr 202530 A@eﬂﬁfﬁ@rﬁﬁedﬁbhﬁ (i 2ebtdisritickife e bk @b Gk l'ﬁ e85k GhsVal lle Asn lle
Tyr Tyr Asp A S Phe 5. yz%yg%s ﬁ sp Lys Ser
Ser Ser Thr A?ag %’ %% %)Eg@g V@@Gﬁéig&‘e‘ Algiérg%gu er Glu As (gle 6“ 4;; Tyr Cys
859095 Ala A@S&% KR HERIP NG RGEHRGCRpy éﬁFP@l;‘?"?ﬂP%ﬁﬁﬁj{dﬁfB@fﬂd@rﬁﬁ%l ser Ser
Gly Gly Gly GWS@f aiyiGHNGliIGly SeeiGlieGly a1 5120t REGhu By Set@iyrehjoslgrElbSer Asp lle
val Leg Ser Giagrs : tﬂ@?é&plﬁéﬂtﬂ@r%@%éwﬁﬁ M@k@%&ﬁkﬂéﬁi}é@&h&a&fﬁé&ﬁ!ﬁ& *égMetOSer CysLys
1451501551 eu Ala 165170175 Trp Tyr
Gin Gin Lys PE)% §§|ng)sgﬁ5€; }'L ?_'eu %@é@ﬁﬁ%ﬁ%@ég Thr Arg Glu Ser Gly val
Pro Asp Arg Phe Thr Gly SESERF é@@@@@ S@%‘I?”ﬁ?ﬁ* AP BHe 1S & AMPAISESEr Val Gin Ala
Glu Asp 2102%8226riceubsiabiyiumpti@ysabre GiafBar ByoasoL ey bifkirBhio@li@25230235240
Gly Gly Thr L)é%ltﬁa*t@ié ﬂ%ie)fﬁplr@téfﬁwd?é%zla%rﬁﬁéﬁ?wgp by 2aodef2ed d eslimtdrs Cys Pro Pro
Cys Pro |%J Ala A‘ﬁﬂ_é;éy Alauﬁ]sg 2?3@6@2701%84}Val Phe Leu Pheulfa()PPro Iféﬁ Pro Lys Asp
Thr Leu Met IIe et 2758 VA War?/ VAPR 2Glu Asp
200295300 protems) as a single cham polypeptide in a compos;tzon For example certam

intervening domains can have a structural function (e.g., spacing, flexibility,

rigidity) or biological function (e.g., an increased half-life in plasma, such as in

human blood). Exemplary intervening domains that can increase half-life of the

30 fusion proteins of this disclosure in plasma include albumin, transferrin, a
scatfold domain that binds a serum protein, or the like, or fragments thereof.
in certain embodiments, the intervening domain contained in a
multi-specific fusion protein of this disclosure is a “dimerization domain,” which
refers to an amino acid sequence that is capable of promoting the association
35 of atieast two single chain polypeptides or proteins via non-covalent or
covalent interactions, such as by hydrogen bonding, electrostatic interactions,
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Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn 305 310 315 320 Ala Lys Thr Lys
Pro Arg Glu Glu Gin Tyr Asn ser Thr Tyr Arg Val 325330335 Val Ser Val Leu Thr Val Leu His Gin Asp
Trp Leu AsRy@lyolys4Mas340345350 Tyr Ala Cys Ala Val Ser Asn Lys Alagequ Rsg,adasfi lle Glu Lys
355360365 Thr lle ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr 370375380 Leu Pro Pro
Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr 385390395400 Cys Leu Val Lys Gly Phe Tyr
Pro Ser Asp lle Ala Val Glu Trp Glu 405410415 Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro
Pro Val Leu 4204 26430 Ralgdorbe AT HRRPE0RY s SQ NG IHSTAMG A brAsp Bey, Asp Gly Ser

Phe Phe Leu dig asnbihil s AsRhindodddtdadar diadin Al O Asnval Phe Ser
Cys Ser Val Met His Giu 450455460 Ala Leu iS ASIL His T Iyr Thr Glnp‘%s Ser%@g Ser Leu Ser Pro

Gly 465470478 AHEOREPE} [EAB LAY TN @b@&l‘iﬁﬁﬁ BRI PYg P§r 485490495 Ser
Pro Asn Ser S&EdPii@r bt GRIMANGIHOSsloGIaiASINSEPBYE3be508BatoTpildiserRedPro Gly Asn

Leu Pro Asn MighkeurAeg Asitikey dstAisRdslEn2aR5tiacRactenfig, RldiimeRy, Phe Phe Gin Met

Lys Asp Gin Lr%*ﬁﬁerg:%gé Qr@%?:fa%'r?%ke Lys Glu Ser Leu Leu Glu Asp Phe Lys Gly Tyr Leu
545 550 555 560 Gly Cys Gin Ala [eu S%LGI’U met lle Gin Phe Tyr Leu Glu GIu Val 565570575 Met

Pro Gin Ala Glu Asn Gin ASp BY8SR RUG-{RIKY #ﬁ&}&(ﬁ&?@g@%%@@ QMeUiesR Glu Asn Leu Lys
Thr Leu Arg LePAgg. LntlvREpikg. Oy BISIB0EENE HMIS et Phdspo Rl ICys GldeNisad fBer Lys Ala

575630635640 521 NS A P FEdle hes Tar o i N T Mot The Nt ASEDe55 Lys fle A
rMe ys lle Arg
Asn 660‘?210(2 ?%(r)r%;ﬁ{ f@ﬁ% %\%&ﬁﬂy ﬁ\ %%%éﬁéf ??cgla'ﬁﬂ'&a-ﬁqeér\ﬁfétg 35%3“ ucleotide
sequence encGHIRG € RPAGSLBASTR FREE FPBER Q@G@@ﬁgéﬁcﬁ%ﬁ&tgtgagtatg gacagccagg
ctagatgatt gg&tiiagiyavatdbaconsiaghtegip ychronjpagtichtgattpoetgaguttdscdgoimgagg
caggactggct: ce@y«a@@ﬂt@ﬁ@ﬁﬁim@mﬁ%@t@ﬁm&g&%@%&ﬁ@iﬁgﬁﬂé@;ﬁawa&?aag
ggcacccagt g ct aagaatgect_cccagcectge
%8589@@%??{{9( @gi%ﬁt@&g%&&%%%ﬁ%?ﬁe 95%1%& 843% gmd?tl e

catctcca tgactgaa t cact agg acctcgagcc ccgcggdtgc cccggacccc
agttcaac %3 agdsy ft&éﬁﬁ %ifeyégﬁ’?ébt%”@dﬁawgaﬂb‘é%&&éé%@&&m fagagcaggty
accactacac tteaeeptocscigacaasdy: Rigbottiag taad ggtdirtg atcebditalg doys dtf tfedtcgatt. ttaataaget
tgtggtactg cagagesash @ﬁiﬁ@gm%éﬁﬁ%%ﬁﬁﬁtﬁ@ﬁtﬁﬁa&%ﬁﬁ%&m@%‘%w
tgaggtcaca gt%%%%c Fae}gc{%é%%coggcgt?c cg caﬁa%cc%\a pgcc(féqacca rﬁgrccé?gglgalg getggactee

g

gcagcagggg gtagaagagc cttigdccgaa ot ccac cagag gaa ggag gaactccctg

tcttceetgt ccaé@%‘@ﬁa@%%@tﬁ@f@%@ & @5@6‘&‘@’%@%@8&%@%8@5 BERHEREANS AT gtacccaccy 300
agaaccgiifc 3p0ssicoytistcae). daaggaeﬂcgmémwmam Sffctaagapasitigro@dgtcctgcac 660
Cieatiat 1060 Lot Ao LDy &F“*‘Eﬁa‘”% of é‘%%ﬁgt %‘“”?@ o caagac 1350
ctcattattc cceagac atgcttcga ccaagcc aaccaagac
caggctgagg 134% aﬁgnc%%%g&) ?28}3 fgragr{ gac g?fga Og% 61 %ﬁ q_ TING.TXT
atcttcatca act%% a@"c@f’eﬁfﬁ%é’éﬁ(@ﬁﬁgﬁ fﬁ@@%ﬁéﬁ'ﬂ&%@mﬂgﬂ%@ﬁl@ﬁ bp1dhangedip] 2> PRT
<213> ArtificialSegeiehte 220 <228 GENALIH 4G 187ATSIain prateinci®l>239 118t His Val Ala

GIn Pro Al Vigbead leis Al Se6 SeiAg2 gﬁ%@dﬁé il Aa §GHBB§M§' el dyAla Ser Pro Gly

Lys Ala Thr G|ITJ Val 202530 Ar, 11{ g %ﬁ%&%% é%élgl Thr Glu Val Cys 354045

Y
Ala Ala Thr Tyr hermet G 2%\4% Ifg%’?§ @Iy Thr Ser
Ser Gly Asn @W\%ﬁ&@ﬁflye@frm‘\?%ﬁewﬁswo 75 '8elldiy L essrfialy Missinalohr Gly Leu Tyr lle Cys
Lys Val Glu Lgly@s308m Vet fhyr GH2 Rrovfatn)Tyr Tyr Leu Gly lle Gly Asn Gly Thr Gin lle 100105110

Tyr Val lle Asp Pro Glu Pf%@ﬁo%%“éﬂﬁ&%ﬁ%@%@%#ﬁ%x ggﬁg?q%]gé%@r Asp Lys Thr His
Thr Cysllé> (o] Pro Cys Pr Pro Géhéglf%{%%?l?a 40 Ala G e Leu Phe Pro Pro

Lys Pro PYs AARSHT Tﬁ (i%‘oai% e ééwﬁ?@ﬁﬁrﬁrﬁ”&ﬁ GAPTER e GHINal val Asp val
165170175 St Elodss PEP Glgelidl. (hepheratithThe TeneiERsmGlgnie 18n1854.90 Glu Val His

Asn Ala Lys Teebys.Brasr@&abnQls GreZysasn @@é@@ﬁ@?@ﬁhPﬁwrﬁw Biateéahoger val Leu Thr
ol Leu His Cinpats Doy 0RbSARANPILAARI Al eAmYalagAen Lys Ma Leu Pro

Ala 225230235240 Pro lle Glu Lys Thr er Lys Ala Lys ro 245250255 Gin Val
Tyr Thr Leu Pro"BRESEW W@K@%Q@RP B WW&%@W@W%@%@?@%@@@F ESPPHRCys Leu Val
Lys Gly Phe PubPayBerimsp Nermda 236280285 \khdhg Tog-GRn Serd Asot@ly AGinePro Glu Asn Asn Tyr
Lys Thr Thr 29295280 £e Fre &t kes ASRoRRSIATH BHGReIRAR RES LahEHaRka e
305310315320 Thr Val Asp Lys Ser Arg Trp Girt Gin Gly Asn Val Phe Ser Cys Ser 325330335 Val Met
His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 340345350 Leu Ser Pro Gly Asn Ser Leu
Phe Asn Gin Glu val Gin lle Pro Leu 355360365 Thr Glu Ser Tyr Ser Pro Asn Ser Ser Pro Gly Gin Gly
Thr Gin Ser 370375380 Glu Asn Ser cys Thr His PR Pro Gly Asn Leu Pro Asn met Leu Arg
385390395400 Asp Leu Arg Asp Ala Phe Ser Arg val Lys Thr Phe Phe Gin Met Lys 405410415 Asp
Gin Leu Asp Asn Leu Leu Leu Lys Glu Ser Leu Leu Glu Asp Phe 420425430 Lys Gly Tyr Leu Gly Cys
Gin Ala Leu Ser Glu met lle Gin Phe Tyr 435440445 Leu Glu Glu Val Met Pro Gin Ala Glu Asn Gin Asp

Pro Asp Ala Lys Page 77 2479.100PC09_SEQUENCE_LISTING.TXT 450455460 Ala His Val Asn Ser
lait Chi Chit Aenl atrl ve Thrl eiti1t Aral ett Araa ARRA7OA7Z7EREALN | a1t Ara Ara Cyve Hie Ara Phe | a1 Prn



tgacccaacc attcaccatc aaatgactga accccttctg gagctgttga ttgtgggcat ctgacctcga ccccatgege tcaaggatgt
gcgaggatga ctcagacaca ccatccagca ccctcccatc aggtatatgt gcatgatcge cagagcaaaa acagcaagct
tggtccacga aapanipalh lagcagggg gecacatgct aggaccagct tgggttgcca cagagapesisssicaggat
cagtggagca tgaatgaatt gctaa ttcagtggtg acacaacact ggtctgtgcc cagtggtacc cacgggactg gggcaacggg
gcccagagtg agctccagac actcatgatc cccagacgtc aacccataga ccaggactgg ccccatcgag cttgectcea
aggcttctta ctacaagaac cagagtacaa gggtctgcac attcaaccaa ccagtacagc cctagagctg ggacaacata

agccttatcy lggpasagias Fedecisgaesaianrpaghiegeatelte Agtadragatiaggiaiacgacatica titaatgaaa
tacctelgea acqeagall EcoalaAcasdrageanald lnoglenden caaRicags dadgatiaca aloadiggea
aaaaccatct ccagcagaag cctgccgaaa accgcaacag aagagcactt aatcacctta gaa%t daa cgggaagaca
cggactgcct cteRRREY %@ﬁﬁt@%ﬁf@‘&%é&é@@é}éé{@ﬂ%{t@&m&%&g 82§ &&RPgtgt gggtgactgt
cagagaagaa guaigégidaaagtitggasihatehttgedgeaccaltnirgpteaiyoysptaigytebihiggiitgtgaa
zcagtttaCtCS ?QQE?F@%ﬁﬁ?é%ﬁ?ﬁaWFﬁﬂ%t%%ﬁﬁtﬁgt?%QQtaé‘«tﬁ‘?u@gﬂﬁaﬁc%ﬁ%wac?agac .
cccttgac ataagtgcag tcagc ac a cet atttgaac ctcce agctccaaga tagaagcata
cgccagcttt 609"6%‘8 %Wa@i%é%&ﬁgg% 8%@(@5&:@5?&%28 g&%aggégégﬁ% é@ceasgaa ca 360

tcctccactc 426@ ainddGtgtgtggtyg 540 caacgtggaa 600 ccgggtggte 660 atgcgeggte 720
agggccagta 780 gaaagagtte 84QretggadeaticiS0E tgatggtairclobagicitcddiz caigtesegg 1080

cgaaagttac 1%@%&@9&% %Qz&%%@%é%ﬁ@&%%&%@é@ﬂ}%@%ﬁ@o cctgggtgag 1440
ctgtgaaaat 1500 ccaaggtgtc 1560 cFltgat atc 1620 1635 <210> 195 <211> 544 <212> PRT <213>

Artificial Sequghte 29202 LT MR6uEE L%AV{@% U8 _%Tﬁ S %%{%WthﬁGS linker <400> 195
Ala lle Gin VaMRlogss bteburang ¥anpes pREiIgdpsenve @ig 183igussiipAiar®e? Phe Pro Cys Glu
Tyr Ser Pro Sglyttisyistivn RitA$pc61020228Q1daBANV armums| Beu 869: Girdlsrisn isp Gin Met

Phe Cys Ser T i A T e, Avg Alaval
Asp Thr Gly L %Jz;%%ﬁ_é{l\f gi%t\?ﬁal(@%&%rhgﬁl‘l\%é?%ﬂyg'P?%%%ﬁﬁﬂ%ﬁé%a@ély Met Gly
Asn Gly Thr dire {004 gsmanIeER pyabrsingp Plisoaliimly dhs PestasiSepdspneiisinnPro
115120125 AggovaihBrst HeisTiisGosirermiip Keysrigodared ey jrys ek £3y51red 30135140 Pro Cys Ala

Ala Pro Asp AlR A3 EiAIBRIG SCEKAIRNRAS BRSA4R 130531 EIMBralAIe Lys Asp val Leu
Met lle Ser Ley Ser;Pro Met Val 1653@7?%175 Thy Cys Val Va ‘}@2 Asp Val Ser Glu Asp Asp Pro Asp Val
Gin lle 180188186 S GRS BRCUAN X 'AS Vo 54615541 RS THRIRIAASH YPH5IR PR Page 80
2479.100PCO9CSRERIENGE [ISTYRG TR TR 00P03<plis SigrGuaysTee hermsénifar Leo Arg Val
Val Ser Ala Lew Bligedbd2haAde-HexGipittisstiprisp AkpriMeheer, Gy PyschigdRheMadiygyAla Val

22523023524&@%‘1@'\9&*—%‘(?8 i@%ﬁ@ﬁpﬁ?ﬂtgﬂ Igég@%@g%lg%ﬁééﬁﬁg@é}SZSOZSS Arg Gly

Pro val Arg Ala Pro Gin val Tyr Val Leu Prg Pro Pra Ala t Thr Lys Lys Glu Phe
Ser Leu Thr CERRIFEARERTYI8 286981 BHR s BroIAsL 61Ul N CREVAMRLBERF 1 Ser Asn Gly
Arg Thr 290288300 cil @&l hfasreqynbipsaisimThmagiotwivalrodocisp Baragga@iyhgtr 305310315320

Tyr Phe Met Tys&ed-sel@0odeg ¥iad Shadtym Setnintiikly| 65013253 383 8R, @lioagh Leo Phe Ala
Cys Ser %@I vﬂ%ﬁé&%ﬁg@%éﬂ@@gn His 340345350 Leo Thr Thr Lys Thr lle Ser Arg Ser Leu Gly

Lys Asn Ser Leo sn GIn Glu val Gin lle Pro Leo Thr Glu Ser Tyr Ser Pro Asn Ser

370375380 Ser Arg Gly GiftH§/Palyehrg aaie) REMigss Ty HseAie PHETPRS 385390395400 Val
Gly GIn Ser Hivdneylation pati@n bétuging PhotalasRiiér8ediGhin4064 1044 Bxdaitlgsa hr Phe Phe Gin

Thr Lys Asp Glirikepdhg/asadissbember hiphdarizd MrisihResborawh&in MerRite Lys Gly Tyr

Leo Gly Cys Gi 04 er et lle (5in Phe Tyr Leu val Glu Val Met Pro.Gin Ala
450455460 G%Q E@é%ﬁ%% ch?' %%?E”Eyg%ﬁ ﬁ%“ﬂ'g% ASH 8%@:%%?;?%#&%‘@%94%‘&0 Lys Leo
Lys Thr 280 AaleRe AkrPevakR) Ajiieys HiscaRrpiBrRmMbas nasaisogets s epsiahAAsn Lys Ser Lys
Ala Val Glu Ginutidegsi éugisp 500508506t dmsismdsencGroAsinBin SGDEd Tyr Lys Ala Met

30535540 <3 o e e 3 Nuclorid

. X igial Sequen > Nucleotide
sequence enc%%mié}m%ﬁﬁé%l‘f%%':?ﬁ’o%ﬁjﬂf\lﬁ?ﬁjnsllsohaﬁ)ﬁé% %ﬁ%"?ﬁ%ﬁﬁ%ﬁ%@g ‘gccatacagg
ccatgtgaat acaa@'tﬁgﬁécq%@w BaadgRéf) atiagecithceiig crey Rt a-adhyegteasiteaaaga gtggatgtga
gtacacacHy agtgupeakingacaababadrdgacechidacaticastatt hatitgoeigaanescitetithgagogiiga

tigtgggceat clogealaan, fiacalIreiaAgRRIdL 9 tIa9GALIA,GISARrRBER SHATGHRAAGA Safjcceatc
ttcagtggtg acacaacact ggtctgtgcc cagtggtacc cacgggactg gggcaacggg gcccagagtg agctccagac

actcatgatc cccagacgtc aacccataga ccaggactgg ccccatcgag ttggctagca gccatggtgt gatgaggtcc
gggtgactgt acgacattca cagagaagaa tttaatgaaa gcagagtgaa tacctctgca aggtggaact acgcagattt atgtcattga
cccataacac agaacccctg gcagegggtg cgecatecgt teccétgagec cecatggtcac cagatcagcet ggtttgtgaa
gaggattaca acagtactct atgagtggca aggcgttcgc aaaaccatct caaaacccag Page 81 cgccagcttt 60
gctgeggcag 120 tacagtgggce 180 cctcaccatc 240 catgtaccca 300 tccagaacca 360 tcctccactc 420
cttcatcttc 480 atgtgtggtg 540 caacgtggaa 600 ccgggtggtc 660 atgcgcggtc 720 agggccagta 780
2479.100PC09_SEQUENCE_LISTING.TXT agagctccac aggtatatgt cttgcctcca ccagcagaag agatgactaa

Aaaanantte QAN antetaacet acatAaterae aAaacttetta cetaccnaaa ttactatnaa ctaoadaceane OND aatnAancAta



435440 Ala Leu Ser Glu Met lle Gin Phe Tyr Leu 450455 Ala Glu Lys His Gly Pro Glu lle Lys Glu
465470 Glu Lys Leu Lys Thr Leu Arg Met Arg Leu 485490 Leu Pro Cys Glu Asn Lys Ser

Lys Ala Val\g@80R0p:88sAsn Lys Leu Gin Asp Gin Gly Val Tyr 515520 Asp-He:RhgslgsAan Cys lle Glu
Ala Tyr 530535 QUENCE_LISTING.TXT Glu Gly Leu His Asn His 350 Gly Lys Gin Arg His Asn 365

Ala Gly His Ser Pro Asn 380 Asn Asn Cys Thr His Phe 395400 Leu Arg Thr Ala Phe Ser 415 Gin Leu
Asp Asn lle Leu 430 Gly Tyr Leu Gly Cys Gin 445 Val Glu Val Met Pro Gin 460 His Leu Asn Ser Leu

|\G/| ly Lll\/l7 54|&|30 Lf%@ﬂﬁfﬁiy@fx‘ét@ nAdBiEe 495 ShceninMrlnlysiSer fap 86 Ls Aﬁg\ﬁﬁéﬁ%éﬂsu Phe 525
et Met lle 4 < ri equence
<220> <223>>%\I ?eotl ﬂw{g%sze%%ge% '% ?9&3% &g%ﬂ[ %%é%ﬁg%é?ﬁlﬁ%S%i%e érf(I)S':'!Ja%gcgcccca
ccgggggtee c@b@t@ﬁ%@éﬁ?gajtﬁ%%%mféﬁ@d%%w@%%”@@é SEYRGE§EIY Byt tcacacgacg
cgctgctgece gegattactdyocprigaggpgridietgtyitoogadigioaciy iCitdigiond/ s ayottgaatGbqadigcgg
agacccttgs 18£btggmmwcmwamwceg@m%@w%@@amC%aﬂgﬂﬁ%@m ticagttttg
gcttccagtg tatcgacg% g%& % cct%ﬁtcccch&%% cpacgac ago ‘gch actgca §acctt gac agactgcacc

cC

cagttcgggt trcfCact aa acaacgc tgt ccca gag cc cagagcc
gcttgggcete 42@@&@’8&‘&9&&% d’é@f&ﬁ%@%ﬁé&%ﬁ iRttt @éﬁ@i@@‘l@&ﬁ@é&gb g 80 ggtgcaccgt
cagtcttcct cttceatdicaizaabioc¥d GgraCadgtREiatctcccgg 540 accectgagg tcacatgegt ggtggtggac

gtgagccacg aggg(t:CCtga gg@%%@%%t 8‘%@9?5@?@1?9&?8@%@99@8%8@@?&%@9%\%&‘&9&909 -
ggaggageag acaacagc c ctcace caccagga ¢ ggcaagg
acgcgtgc%{?; gtd tcga%%gaégé)ggéﬁg?cc c%g?:%q%%% ana q%a g%gétﬁ?ﬁ %%géﬁcggg%g JE% §ccecgagaa
ccacaggtgt ad@@%@é@%éﬁi&é@g’wg@d@ﬂ@’ﬁgé&%ﬁ&‘éj&%&@‘g@ttfhﬁl?tﬁfaééféb@ﬁg@“?caaaggctt
ctatccaagc 90ehgerategticgitgeddioB o iagrahi@gg trbtaggagasmaabiacaaagagaccct 960
cretbatae oot Ffﬂq%aﬂcégaai‘%ccai?‘*%ﬁ PR kel (?ﬁgltc@g?a otancteat
cttctcatge tce

taticancen ag A NATL T A M R S B ch DAL I REC R Gt

gtctgggcect 1200

gagctggtda g@f@@%éé@%@@f@ﬁédéﬁé(ﬁb@é (@@@@ﬁ&f@@ diethoAted 280 é‘e‘@’éﬁtatg ctatacagtg
ggtgaagcag agipagess. agagtgtﬁg@@ggﬁtggaol%&@rgﬁm@ai@ thacielgardeatarasad gnaccaga
agtttaaggg Ca?&_ﬂ&ﬁ@%@tﬁ%@@&? IagiRGRAAC LI RAAT G ﬁltﬂ{ggég}’:g el gacatctgag

1440 gattctgcea tctat CQ gcctggtata tggactact tcaa 500 acctcagtca ccgtctcctc

aggggggtggzg %Jag{%gg%%%%é%‘fﬁgg?ﬁgggggga%%t 156%99gatCC%gtggggcgg%gggatc ‘ T

in still further embodiments, a constant region or sub-region can

20 optionally increase plasma half-life or placental transfer in comparison to a
corresponding fusion protein lacking such an intervening domain. In certain
embodiments, the extended plasma half-life of a fusion protein of this disclosure
is at least two, at least three, at least four, at least five, at least ten, at least 12,
at least 18, at least 20, at least 24, at least 30, at least 36, at least 40, at least

25 48 hours, at least several days, at least a week, at least two weeks, at least
several weeks, at least a month, at least two months, at least several months,
ar more in a human.

A constant sub-region may include part or all of any of the
following domains: a Cyp domain, a Cus domain (IgA, 1gD, IgG, IgE, or igM),

30 and a Cpy domain (IgE or IgM). A constant sub-region as defined herein,
therefore, can refer to a polypeptide that corresponds to a portion of an _
immunoglobulin constant region. The constant sub-region may comprise a Cuz
domain and a Cyz domain derived from the same, or different,
immunoglobulins, antibody isotypes, or allelic variants. In some embodiments,

35 the Cy; domain is truncated and comprises a carboxy-terminal sequence listed
in US Patent Application No. 12/041,590 (which is a CIP of

37



tgatattgtg ctgtcacagt ctccatcctc cctggcetgtg 1620 tcagcaggag agaaggtcac tatgagctgc aaatccagtc
agagtctgct caacagtaga 1680 2479.100 PC09_SEQUENCE_LISTING.TXT acccgagaga actacttggc
ttggtaccag Gpgaaassad.gacagtctce taaactgetg 1740 atctactggg catccactag ggaalaiggg,giecctgate
gcttcacagg cagtggatct 1800 gggacagatt tcactctcac catcagcagt gtgcaggctg aagacctggc agtttattac 1860
tgcacgcaat cttataatct ttacacgttc ggagggggga ccaagctgga aataaaataa 1920 <210> 199 <211> 639
<212> PRT <213> Artificial Sequence <220> <223> GITR::3D1 fusion protein <400> 199 Gin Arg Pro

th Ghl/ Slyfhmcﬁr]hu%(ﬁm?g%g bé@g%ﬂ@?%é@ﬁ@:cﬁ b’eﬁﬁfn@%gaérﬁé%ﬁtélfaf‘rrg C/iys tgs
rg val His Thr S s Ar r Pr u er Glu Trp Asp Cys
met 354045 C§ svgﬁré Cg e IQE ggtég fyih' 8’ l(fys%‘? F%{j% g?&ﬁiArg His His
Pro Cys Pro Bro:GRER G TNy %@?@H'BB}BM?§B@TO‘T‘S’8@'P’H@%éﬁ’liﬂie@?rpﬁéye|n cys lle Asp
Cys Ala Ser GérihhmaPlirk&en82908s:GHy et Higi&lu Gly His Cys Lys Pro Trp Thr Asp cys Thr Gin

Phe 100185110 Gly Phe Lauk ;Tr{p(reya!SPgnséD %ﬁ?ﬁliﬁé’%fﬁﬂ{k@'étﬁé@@ﬁtl}@é@fs 115120125 val Pro
Gly Ser Pro Pro IAIa Prou e%‘ A élf Pr ‘g S Sekl?JgJ{g%MO er Agg_ 3/?5 Thr His Thr Cys
Pro Pro Cys PTOYAIGH; %Iﬁ KRR e CAERE Bﬁéoﬁro Pro Lys Pro
Lys Asp Thr L@@fmqbtmmﬁé{qw%ﬁAWmh@arrap@arvmmwemyg denaing. gsgval Ser
180185190 Him@lunagBunGleriald ysridtentsub Ty byr) @bAsadisly Yahtalu 30520R205 val His Asn

AlaLys Thr Ly a8 EUGEIASLIIRG a&%§23ptwwr%w§wﬁhﬁ% Yfhleu Thr val
Leu His %)5 rgeu A 23 §524O Glﬁl é/ Ala Tyr A l a val Ser Asn Lys Ala Leu Pro
Ala Pro 25%3‘?%35 RRVESP %/ : § T;F@?ﬁ By’ @L@W@rﬁ%ﬁq% 65270 Val Tyr
Thr Leu Pro P 8¢ Agg axgbtmmﬁéaummw@‘ RS2 G Gal R TS 8208Y deBh.eliartex@ywieau Val Lys
Gly Phe Tyr PsaiGesrAsp He AlnaviahadA298880ake Drdmiud elofsadshr @éz@s@ﬁ@ﬂ@pﬁ%Asn Tyr Lys

390330335 V] R0 @F}?'gﬁlﬁ‘%ﬁ@%?géﬁ ¥ g §m§§b’{§§ﬁ‘ 2350 wet His Gl
Ala Leu His AE?‘FPF&%W%?@&GH% 'E&?é’ qIRg 4RESEH S 9 PIEAER Asn Ser Leu Phe Asn

Gin Glu V&l Gﬁﬁan@rmmb@mm@aos}meml@mngawpswmm@mm@mem @itinken Gin Gin Ser
Gly Pro 38539@&%@@@58@@ﬁ@éﬁ@;ﬁ&@mﬁwgémlw&ge@&né‘é@ bys Gid.f#ee405410415

Gly Tyr Thr Phe T |

2279 {VOOPVCO%S%(P%%S@& M&éﬁo N IQQE&%@%?%%% %W'gf@%%% SRMEORS Eival lle Asn lle
Tyr Tyr Asp ARRPASEAAG SRR 2 ONRsFoafiiPys fﬁ‘ﬁé)?_%d@@tﬂ@ﬂ?a heSietThr val Asp
450455460 LysTbecBesserarinaiacoyesrareiod eusifariplauimmSegBhuls SAT@: 75480 Asp Ser

Ala lle TenTyheysdRfotdid SRMAcTip gt Metdsiblys 48549R7R TRIGN-GIRaleghr Ser Val Thr

val Ser Ser G I Gl G Gly Gly Gly Gly
Ser Asp 5155%@%@?% \?’Hl'ﬁg té % Sé % %r Spé]r%I_Mé%? %/gi%}éjr%x C%jv |;§£|5 0535540 Lys
val Thr Met s&P8\a1 (g4 é?ré%ﬁ:“‘% 2 L'%@F&é}‘? §¥$tﬂ¥r§952f§%b®§3§’6’@%' hr Arg Glu Asn Tyr

Leu Ala Trp Top@sm@irdingtPiorGly Gitcder 565670576 Prtbbysnesnid, emdleMyotep Ala Ser Thr Arg

595600605 Set St VAl B A S AL AV T et ooy e e Ty A L
r\Va a r n Ser r Asn Leu

Tyr Thr I%geGa % ngl ﬁ'ﬁﬂ%? %ﬁu@%%ﬁ%ﬁ %%&%&ﬁ%; gﬁﬂ)‘ éﬁﬁﬁé‘fﬁ TBS?&TEJDNA

<213> Arnﬁaé.”%%’ﬁ@é@% fH?Q@ﬂWl%é@i@e%U@ﬁW@ﬁ%ﬂ%gﬁqmafﬂ@iefdﬁ' ion protein

<400> 200 ctddegeictiocamgtambotivagysattgidgateccag; tgtdgotgoaisgedicttakgajaoaccctgt tgtcagcacc
tcccaceteg gaagmaﬁgg@ww%%gmw@ﬂgmaat tggctgaatg gagaaaacca ccatcccggg

tatccaagcg accacgcctc gac.rﬁlgar%ca cacaaccag E”% aagticaa a(_?.g}% 2%%[%? géf‘afé'g attggag
gcaagg

aaggccacaa acatctgag caaggaa ggc gagg (fgtg cctacattgc
ccatgggce? gcﬁ(ﬁﬁﬁlﬁ: é%c@t%@&@‘@'ﬁ:ﬁ@%tb RIRGEESHRIGTS aHBAARIE fRiehcebirgitgtgaggt
actggtacgt acdacagjoahgcopgpiididitttiecadagdditpagolgasvédiatrgcagiingtiiciggenggtigioagca
acacgcagaa toaseen AISIgiIRg &9@&@%9%&@5@@@%9%@%@%%% SricRthRRgatceggtog

cagcaggaga cgagtaceea gacctgeggg ccaccicaat catc ccc ccccccgggg
cagetggetg AR S ARG S é%%ﬁ%d%‘% A TR RN
caagaaccag gﬁ@fg@@ﬁ‘@tﬁ&j@@@j@tgg‘@g@%@ﬂ@@é@ foe Egé’é@gtt@dﬁ@iﬁﬂ@gg@&@t@@técagtgg
ttactatgagsaasiqoiesstiattdcighitgicigtifaigg coorict ganggibie) @lgegplosioagetercagiggcctaagca

cggaactgct gleagRAc AYOGIRCRIRRNYEIHAALARRAA%A je%‘!‘?ﬁ%%‘%?ﬁ?&%%@@%ﬁ%

gaggtgcata gtcagcgtcc gtctccaaca ccccgagaac gtcagcectga agcaatgggce tecttettec ttctcatgct ctgtctcegg
agcccgaatt tcagtgaaga gtgaagcaga aatacaaact agcacagcct gcaagagcgg gggggtggag gacattgtgce
atgagctgca Page 8 agtgctgccc gcacagtgtg agtgtctgca ccaggacaga gggaccactg agggaggcac
ccaatgggac ccggagctgg gcccaccgtg aacccaagga tgafccacga atgccaagac tcaccgtcct aagecctceee
cacaggtgta cctgcctggt agccggagaa tctacagcaa ccgtgatgca gtaactcatt ctcaggtcca tttcctgcaa gtcatgcaaa
acaaccagaa atatggaact cctggtatat gctctggtgg tgtcacagtc aatccagtca 5 caagtgcagt 60 tgaaccctge 120
gtgccaaatg 180 gaacgccgtg 240 cgccgegtge 300 cgagagtcag 360 cctggaggaa 420 gaccagcagc 480
cccagcacct 540 caccctcatg 600 agaccctgag 660 aaagccgcegg 720 gcaccaggac 780 agcccccatc 840

caccectacee ON0ND caaaanactte ORND caactaraaa 1020 Aacteaccata 1020 taanacteta 1140 atteaacrcraa 1200



lle Asn lle Tyr Tyr Asp Asn Thr Asn Tyr Asn GIn Lys Phe Lys Gly 465470475480 Lys Ala Thr met Thr
Val Asp Lys Ser Ser Ser Thr Ala Tyr met Glu 485490495 Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala lle
Tyr Tyr CysatNg2PRR05510 Ala Ala Trp Tyr met Asp Tyr Trp Gly Gin g&;f EQE oosh Mgl Thr Val
515520525 ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly 530535540 Ser Gly Gly
Gly Gly Ser Asp lle Val Leu Ser Gin Ser Pro Ser Ser 545550555560 Leu Ala Val Ser Ala Gly Glu Lys
Val Thr Met Ser Cys Lys Ser Ser 565570575 Gin Ser Leu Leu Asn Ser Arg Thr Arg Glu Asn Tyr Leu

Alha Trp gr 580RGRRP0 e%km & méaéﬁa%w @Mﬁﬁﬂﬂﬁﬁbé’émégﬁ weygambdéﬁlggggﬁ% ﬁ«lzh%gé hS9$fr3]00L605
Thr Arg Glu [ er er r Asp Phe Thr Leu
Thr lle Ser Segaﬁ%yé zgé)G'?ruﬁ ?Eﬁogfgég%fgﬁg&(& %I yr Eys 457 Bin Ser Tyr Asn Leu
Tyr Thr Phe GJIW‘@RF@IW omain of réhi bspeeicritpiopsnrateiano ¥é’”‘®§*6@'@%ﬂ0‘38202 <211> 2163
<212> DNA <@1i3priseificidlcd et udrecbur@ 2032 dsodiielbotidegsequence encoding POL1::301 fusion
protein <4§0> 202 tttacigisR SOt %pg;hgg@cgmrg;ggga&gg atgotagcag, tptpacaatt 60
gaatgcaaat tcgc%%arga ag%qcaatta %§c g_%a ?ql gactaattgt ctatE%ggg% E%%e Eg/ga%gﬁlta agaacattat
gttcag

tcaatttgtg cat agag aagacciga 0 Hgta0 Ctada gacagaggge cegdetdtty aaggaccage
tctcectggg a %@4@6&@%@@%&@%@@&5}3@@3@5@@ tgPaR&fiafEAtg Mcagctat 300

ggtggtgccg ama@%@aammgmhgisaﬂwwmseﬁ)ﬁé@%%@ﬁ@ﬁﬁwmttt tggttgtgga
tctcagtc,:[acc tclgags : t )af%@%(é‘ g aaesigRg ﬂ,@%@tﬁ%@é@ﬁ%&@ﬁgﬂﬁ Gal5tagRc %%giz%igzz(; 540
atcaagtcct gagtggtaa aa cag ca

atcaacaciba cga% ant %25?)?ﬂt2c$a§$g§§cﬁ§ é@% ?{ﬁgﬁf&%%s% '%%@ggc%ggjﬁg ctgaattggt cat
cccagaa ctachiéigeiéadaicéted dhalgaddd 6605ciegalfitceeaRectiraln cabimawtategdcatgcccac
cgtgcccage aestdratice72010egg@gad agibagtattivtioticans weedanliskaaggaeaseeipaigatctcc 780
cggaccccty a%@?&%?é@&%%@r&%%ﬁﬂ@%@&%ﬂg@% gaagierad SA0NGAGaghaR999acay

cgtggaggatg ca(aéaatgcc agacgi?g gcgggaggag 900 cagtacaaca gcacgtaccg tgtggtcagc gtcctcaccg
tcctgcacca gg C\%g@ 880 agg cgtacgcgtg cgeggtctcc aacaaagccc tcccageccce catcgagaaa
1020 acddictcca aagccaaafyeyonGerdee Gethet seadetgerchivinig @t dvataenogoieqyyatgage
tgaccaagaa c¢aggiergendigaccigbaiggieaasggetistatccal-ldfagogasaiediseoiogagigygagagcaat
R s L UL
cgc%gcacgg a&%ﬁa%%%%%tgggfgt %%ggf%%t?é@ c%jl 6%31 ?é&g c?cgggtffct c?aaattccct tgaccgaaag
ttacagcccy aattctcagg tccagbitlyers goadpeniieiad aotbist girpiogy e dpiecdey duyga@icalty aagatttcct
gcaagggHo cqgepticacaidh(dl fidageryinter-dbnPaikO R OoiSHrAdmNSdgIddSIING. TXT ttcactgatt
atgctataca gt%@ﬁﬁﬂ]WWQ(E@?QQ%%B@@@QSQ region) or a stalk region of C-type
lectins, a family of type Il membrane proteins. These linkers range in length
from about two to about 150 amino acids, or about two to about 40 amino acids,
or about eight to about 20 amino acids, preferably about ten fo about 60 amino
25 acids, more preferably about 10 to about 30 amino acids, and most preferably
about 15 to about 25 amino acids. For example, Linker 1 is two amino acids in
length and Linker 116 is 36 amino acids in length (Linkers 1-133 are provided in
SEQ 1D NOS:43-166, respectively; additional exemplary linkers are provided in
SEQ ID NOS:244, 307, 320, 355-379, and 383-398).
30 Beyond general length considerations, a linker suitable for use in
the fusion proteins of this disclosure includes an antibody hinge region selected
from an IgG hinge, IgA hinge, IgD hinge, IgE hinge, or variants thereof. In
certain embodiments, a linker may be an antibody hinge region (upper and core
region) selected from human 1IgG1, human IgG2, human IgG3, human IgG4, or
35 fragments or variants thereof. As used herein, a linker that is an
"immunoglobulin hinge region” refers to the amino acids found between the
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1560 ggagttatta atatttacta tgataataca aactacaacc agaagtttaa gggcaaggcc 1620 acaatgactg tagacaaatc
ctccagcaca gcctatatgg aacttgccag attgacatct 1680 gaggattctg ccatctatta ctgtgcaaga gcggcectggt
atatggacta ¢igpagtcaa k€40 ggaacctcag tcaccgtctc ctcagggggt ggaggctetg giqasagiags slstggcgga
1800 ggtggatccg gtggcggcegg atctgacatt gtgctgtcac agtctccatc ctcectggcet 1860 gtgtcagcag gagagaaggt
cactatgagc tgcaaatcca gtcagagtct gctcaacagt 1920 agaacccgag agaactactt ggcttggtac cagcagaaac
cagggcagtc tcctaaactg 1980 ctgatctact gggcatccac tagggaatct ggggtccctg atcgcettcac aggcagtgga 2040

tctgggacag atleaicl casgIcesn %@@@ﬁﬁﬁ@@%ﬁﬁi @9@@5@%@@91%%‘9@;;?&%%@52&&; PRT
tctttacacg ttc a a < <211> <212>
<213> Artlflcg%zge%gﬁqeﬁgei Eﬂ?’ %%% %P@??(%Iﬁg glrg)dn ro?eln é%; Yb03 Phe Thr Val Thr Val Pro
Lys Asp Leu TR0l Ryiinp Tipasiyesiam 538 L5 oishertit. Tﬁfeﬂ‘é I el PHPHOVal Glu Lys
GIn Leu Asp lzenir2®2680sAtaudiad gtdipodaliTyeitge6 hniMlebGladisp tys Gln Bedl€Bh 354045 Phe

Val His Gly G%&Hﬁﬁ&hﬁ@ V&h@! '%rsfﬁfeﬁ%s-@dr peEvalR2bl %di?wﬁé&/r\&‘tﬁéqjl—@ Leu Lys
Asp Gin Leu Ser I_g%%,b a AI n I Thr Ahs ai]Lxs L%eg (3 Asp Ala Gly
Val Tyr Arg Cyg% Bg R’Ae?ﬁé %relg RFa e FUdl ysO v iBOlOSllO
Asn Ala Pro Ti#eirecyamecasRasts Aﬁ*@ w@i@mvmwg@b%qh}mmeﬁeww%lu His Glu
Leu Thr Cys Gha Alaral Gly Tyr Pro Lys 130135140 Ala Glu Val lle Trp Thr Ser Ser Asp His Gin Val

Leu Ser Gly Lys 145150155160, T, wg&agmgt\sahéegmé@rﬁmm wbftbRRGASN Val Thr

1651701 Th lulle Phe T 180185190 Phe Arg A
oo mon 18 G R R Bl Sy e S 0H s BRO RS D R B0 e P P

Asn Glu Arg Li&gich theocoye onoiddie JingerrsgipAsp iy th e ipwas wﬁ@@g@% SCsisAro Ala Pro
Glu Ala 225230883240Ala&byibla ReoiSet 130T, LExdiisdryaiBre Ly Grodgisrasp Thr 245250255

Val Lys Phe g e £ REGOKTER [ OE D T ey o o P %@%ﬁﬁﬁys@%ﬁﬁgﬁ%@é‘fu
GIn Tyr Asn éﬁ&%@ﬁf%&%%%ﬁié@f@L@# i¥'Gin Asp Trp Leu
30531031532BASREN EWA%E@MMQ:%&M&MM@m&ﬂ@gamﬁ_%ﬁ‘@ﬁ’a@gés@oseﬁ Pro lle
Glu Lys Thr lles8esdnjscAllivg ByGmn Iﬁﬁeﬁfgié}wriﬂamwaéé?pé@n@m Walubly ThPoeu Pro Pro Ser

i fé'&‘#@%@!%eu KO 5%6 B ad8 12 45%? c?%*ﬁ:;%%%é%ﬁ'f Gl Ser A
BELEODES ARG S IO [ Ty Bl TAG

Gly GIn Pro Glﬁuﬂgdrb\%"f}’y?ﬂ Gly Ser Phe
Phe Leu Tyr SgtRysinelgfbbaniaaderheachl AxpeeydoServarg mngt@mp@m eng agddal Phe Ser Cys

Ser 4204254 300G, et HisSloAla Lewibhis Aspdlis EYKTMLGD Iy RePReP IsELABHA40445 Leu Ser

Pro Gly Asn gggcqy lu Ser Tyr Ser Pro Asn
Ser Gin Val Gln g%ﬁéﬁ%gr%%wiﬁﬁﬁwg ro ﬁ%ﬁé\iﬁ?ﬁr@ﬁ o Gly GJu Ser Val Lys lle
Ser Cys Lys Gly 48549049@@@“@ LR\ FHRCBIRS FRPEYLTAKIAMPE H%rﬁ%l@??@lﬁ@er
500505510 HikyBlanpmaseiollmvSiva ypHerGipgalrigitsh ifldangeTyl esp i8I RN 8862 Thr Asn Tyr

éfn Gin Lys PheylassGhekysmplant I%r ngpma{@rﬁaﬁés%@ar&%w@ ﬁagﬁmﬁgnamlAlalTyr Met
ulLeu r.Ser p Tyr a Arg Ala Ala Trp Tyr
Met Asp%%%?%@%djle 8 (%??é?n Eé EF%P @ @%l %éﬂ? eglfj S¥e g—é%&xglgl Gly 580585590 Ser
Gly Gly Gly Gly Ser Gly GI Iﬁ@Q@é@@W@F%IV@W@%?%@%%é@g%%"ﬁ@ VI9%u Ser Gin Ser
Pro Ser Ser Lezghla MatsSeCAld Glyi@1 861860k peopellds. MecBwl@ysiiyisi@er SB2Gin Ser Leu

Leu Asn Ser 625630G3864R 58 LNAES SlugfsanByigheHrdlgel IoryEBEGImLye Bug Gly Gin

e T ol SUGTEET e 'T?ﬁ*@%ﬁ%@%ﬁrﬁ%&%@@ﬁ@%@3@?@5@1 3 GOl Ao Lo
vl T M S ORG66 e T REh LR v SRE B G 1y PR ou s e

Lys 7057107 15%AKKEZ¥0~a20 £ D> 1RO0BRIAL2AMIRRIKZ S 3ANRIRE BT (REHNER K3 RDIG<223>
Nucleotide segyenee epeadingAivkiBRkiysesroteih ¢ R HIsd pacey RigpeRigga

caaaaggtgg C a ct gectaa agggaactta actctegage
gcecgegggty té%%%ét@g@%%ﬁg i\%%%ga@ @ § %{ég@?? C{SS S gadaat gccaggetac
acaccagcca agccaccecc ctiybycely %%&é&%&%@@@@%ﬁ@ﬁm ‘?@g’}?ﬁg@éa@%‘?&@@cacac
gttccacatadggpgicgesaagatitagagsiiatcaicticedgdata gt agaansroafiggktiliigadagaact cticctcttc

tacataatag agealggcagAigRAcale IavEASAa0 CHIIRRAYADCoAs Hiosk 6519930196 angigRggga

tgggactaca agtacctgac atcctaaagg ttccagaaac ctggcagaag atcctggcc cctgaaggcec tetaccaggt ttcagetgtg
tgttctggaa caaagtcaga tggaacccag cacacatgcc caccgtgccc cccccaaaac ccaaggacac Page 89
caatgtgacc 60 agccagtttg 120 ggaggagcag 180 cgaaggacag 240 tctgaaagtc 300 agatgaggta 360
aaacgtcagc 420 caccagtgtt 480 tactcacgtg 540 gacc¥atcca 600 agcacctgaa 660 cctcatgatc 720
tcccggaccc aagttcaact gagcagtaca ctgaatggca aaaaccatct tcccgggatg ccaagcgaca acgcctceceg
aagagcaggt ctgaggtcac ggtacgtgga acagcacgta aggcgtacgc ccaaagccaa agctgaccaa tcgecgtgga
tgctggactc ggcagcaggg 2479.100PC09_SEQUEN CE_LISTING.TXT atgcgtggtg gtggacgtga
gccacgaaga ccctgaggtc cggcgtggag gtgcataatg ccaagacaaa gccgcgggag ccgtgtggtc agegtectca

centectoea coanaactan atacaocaonte tceoaaraaan ceocteceane ccceatecanan aaaacancee coanaaccar




cagtcaccgt ctcctcaggg ggtggaggct ctggtggegy tggctctgge 1740 ggaggtggat ccggtggegg cggatctgac
attgtgctgt cacagtctcc atcctcectg 1800 getgtgtcag caggagagaa ggtcactatg agctgcaaat ccagtcagag

tctgctcaac 1360, AQiaAARCCC gagagaacta cttggcttgg taccagcaga aaccagggsargiclariaray 20
ctgctgatct actgggcatc cactagggaa tctggggtcc ctgatcgcett cacaggcagt 1980 ggatctggga cagatttcac
tctcaccatc agcagtgtgc aggctgaaga cctggcagtt 2040 tattactgca cgcaatctta taatctttac acgttcggag
gggggaccaa gctggaaata 2100 aaataa 2106 <210> 205 <211> 701 <212> PRT <213> Artificial

Sequence <280p A3 BB sAk 3R Huisiosr pIsiteiori0®) 3¢ krmm Bhe Whd ‘t'ﬁieThf Val Pro Lys Glu
Leu Tyr lle Ile M’fﬁ&r}%%%w@; LélAﬁqhvé?{lggrt \e%%tellﬂ gr}‘uﬁwA g % p% % 2 r His Val Asn

202530 Leu G Thr Ala u Asn sp is Arg Glu Arg
Ala Tht Leu Lt LG TG PH L BCH BB AL SENPHEHSTBTSRP & avalan val Arg
Asp Glu Gly ®in265:780% .80 TyrBh, CyShedhsite TgidGlybgtlutinT gr Asfelignt)y o) leeu 859095

Thr Leu Lys vigh s ARaSAIdTypAithkymbeidsnirhiifte H@gheﬁwﬂagp dey¥@liRzo Glu Thr Asp

Glu Val Glu L 0) I T Asn Val S
Val Pro Ala AL SsTRn MRS RE B 83 OGO T 8 & Ve vl 145 150
155160 Lou AHPEBLy BréFhop 1S G Ay Adn Hnes& @pwmw 9988170175 Asn Thr His
Val Arg Glu LeertHm estvaddarSeisleoAsplewGinySwind0d88168 iGia MEt @he Pro Arg Thr His Pro Thr

Leu Glu Pro s isioSpindi 195208305 Ly Ths EL%&R&@MSO?%B@%@%%W AGlu Ala Ala Gly
Ala 210215220 Pro Sar Va Phe Leu Phe Pro P s Asp %% rgéeu Met IIe 25230235240 Ser

Arg Thr fo Gld Q/a? Sval VA %ﬁ“& & %/eaﬁ' 21{%‘2 }{2 \'—"nogéﬂ YA Lys Phe Asn
Trp Tyr VaI A§|57@‘~W %P@mara@*mmgem@wzmﬁﬂagéw fﬁ@ﬁl@@@@gﬂ%@@@m@@ LISTING.TXT
Asn Ala Lys Thpt ysiPodgp GlinGlingamnebyosabSetuldu By mAcyh2r 228028k akval8er val Leu Thr
val Leu His G(@_@§%g@;g§qegmg)ly Lys 290295300 Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro
Ala Pro lle Glu 305310315 %g IIe Ser 'S Ala L S Gn)é ﬂ@;o Ar%GIue};o Gin Val Tyr
325330335 Thr Leu Pro Pro 'Ve '%98?‘ Ny titke BLYT H§%548345350 Thr Cys
Leu Val tys G9TPREING rl@@jogém@p%%@ét%ﬁ@m P%%ﬁ%@]@@e@%@@ B# Pro Glu Asn
Asn Tyr Lys TdurifecPig/Fiiccval BTD8HE380hkets ASteGiendbpiGhetdy Plikdhedusiyh&er Lys Leu

Thr Val Asp 3@@@4)6&%@&%&%@ fg&nﬁwml@as@ﬂg\/\%vo%rﬁgsﬁéﬁrt%eﬁ%é(@' Met His
405410415 Glu Ala Le ﬁcf eu Ser Leu ser Pro 420425430 Gly Asn Ser
in

rT r Gin
Leu Phe Asn %el Gty O!B}%' Wt]‘gr{?éwﬁl g%SU A9BAGR ISR SOPEIBEH @E?Gln val Gin Leu
Gin Gin Ser fnpeodubtise n%nagm@ﬂdaaiﬁ@gppr@sgﬂyaé|@p§@ev%fn91y@g|@rsérr@ywys Gly Ser Gly
Tyr 4654704 o8Riddhr PhesthmAspbbikntie Eﬁﬁg@mﬂa&m SsnUsecEiaAddrbys ebw90495 Ser

Leu Glu Trp i I 0 he Lys Gl
Lys Ala Th fM%?%ﬁ?‘@%|é§§§:§’i@s§?‘W%VA§@ R e %“é{fﬁ%‘ﬁ%ﬁ% Lew Thr Ser

Glu Asp Ser SRR SEERFRATE T PRy C &rarmwaaﬁa%mﬁm W5 4B Gly
545550555560i0Mat Bratetstrvalurar Vapkspbbt eMGIpEEBhsERIGH BRFBe58TD575 Gly Gly ser

Gly Gly Gly Géyiaer Giiy Gy BbisBltSenAsedigtitat80586590 tanSemBirinriyo Ser Ser Leu Ala
val Ser Aj3 Gly, %L!éhé’és\fﬂé?%ﬁ%ﬁ%n%r% 1§} SELRSSE Gm@frg 81 LebpAsn ser Arg Thr

Arg 6106156 @mxr %eu Ala Trp Tyr Gin Gin L Pro G roLys 62 630635640 Leu
Leu lle Tyr Tr o505 BIRPRSH IR 962 @éﬁﬁg%ﬂ%"ﬁﬁr@w 8RIEGly Ser Gly
Thr Asp Phe Tiufiie banite 5@5’8@&6@066%@%@@E&f@m@iﬁqﬁ;emﬂﬁwal Tyr Tyr Cys Thr Gin

ser Tyr Asn 6&pfiSkheusbiubhteNm&leérliaalyddb ke gialosimtiva 6RE§95700 <210> 206
<211> 1806 %&PMF@@ éﬁﬂf\ﬁlﬂzk?%%‘iﬁ%% g%%ﬁﬁ@%%er&‘&%@%“%%‘%%%%& SHCOd'”g

TGFBetaR1::3D1 fusign protein ggcgctgc tceccgg aca tCt gccacctctg
(acaanaghe S SARHANE GUtJECAUSE G HEIGE RGR o A A e CagR AR A T8 age o1

2479. 1oopco©995@1m\|@Ea_msmmmmmﬁg@@aﬁg@a&fa GERga04 FagGEiHE 180
aactgggtct gtchagmtaﬁu%ﬁaatﬁm@%@ desPpelaairaiaargiraleavsdoasskbiagigetatg 300
tgacaaaact cag; %ﬁggcg ﬁc%%gl eSi%C g%gﬂa% GOmCT{ﬁtc%g:t CSGRecaaaac ceaaggacac ( cctcatgatc 420
atgcgtggtg gtggacgtga acgaaga ccc ¢ 4% cggcgl%gag gtgcgtaa?g cgaagacaaa gccgegggag
540 ccgtgtggt% @% gkt z,%g é\@% tgg 600 gtgcgcggtc tccaacaaag ccctcccagce ccccatcgag

660 agg@éagccc cgagaacchrEyigtacsvocitgects;calinke gaabequgteat)cotgatiohgcctggtcaa aggcttctat

780 gtgggagagsasides cREsoPSRRIRAGRR SIRGPRAAERIGH iIFERERISIAHEUCRIAL 8g3a5RaTCt
caccgtggac 900 gaacgtcttc tcatgctccg tgatgcatga ggctctgcac 960 cctctecectg tctccgggta actcattatt

caaccaagaa 1020 aagttacagc ccgaattctc aggtccagct gcagcagtct 1080 tggggaatca gtgaagattt
cctgcaaggg ttccggcetac 1140 acagtgggtg aagcagagtc atgcaaagag tctagagtgg 1200 ctatgataat
acaaactaca accagaagtt taagggcaag 1260 atcctccagélacagcctata tggaacttge cagattgaca 1320
ttactgtgca agagcggcct ggtatatgga ctactggggt 1380 ctcctcaggg ggtggaggct ctggtggcgg tggctctgge 1440
cggatctgac attgtgctgt cacagtctcc atcctccctg 1500 ggtcactatg agctgcaaat ccagtcagag tctgctcaac 1560
cttggcttgg taccagcaga aaccagggca gtctcctaaa 1620 cactagggaa tctggggtcc ctgatcgcett cacaggcagt

1680 tctcaccatc agcagtgtgc aggctgaaga cctggcagtt 1740 taatctttac acgttcggag gggggaccaa gctggaaata
1900 aaataa 120A <210> 207 <211> ANT1 <212> PRT <212 Artificial [Rcecariancae <220> <292



gccagcagcc gaggcatcgc gaggtccggg tgacagtgcet acctacatga tggggaatga agtggaaatc aagtgaacct
atctgcaagg tggagctcat cagatttatg taattgatcc gacaaaactc acacatgccc ttcctcttcc ccccaaaacc tgegtggtgg
tggacgtgag Radk A4ecaactttgtg 60 tcggcaggcet 120 gtigacctic 180 cactatgrapz4fhgiRsssaccg 300
agaaccgtgc 360 accgtgccca 420 caaggacacc 480 ccacgaagac 540

2479.100PC09 5EQUENCE_LISTING.TXT gtacgtggac ggcgtggagg tgcataatgc caagacaaag
cagcacgtac cgtgtggtca gcgtcctcac cgtcctgcac ggcgtacgcg tgcgcggtct ccaacaaagc cctcccagcec

CCCO00% e A T TR e ATy acm e s
Geageaguan SRR A BBy ﬁ%@%ﬁg@g%%aﬁﬁ TR O R
agttacagcc cdé&ttethdedadgecsddrgensccsmsitnitaliy @ﬁ"&%ﬁt@ﬁ&ﬁd’m@iﬁt@g@@ﬁgﬂéﬁgaag actttctttc
aaatgaagga t%gmﬁﬂmwgmﬁa@ﬁléﬁmgﬁ%t@@@aﬁw faeaiggam gaeaibaigc
cccaagetgn 9aReGAAI BONRAREECHHGY ch&ﬁg%ﬁﬁﬂ%@%%&q} fiappacyaty
cotacatgac sABRbdat NOELb C%%?i%a% s (SR PR EAB S RITHIR YeRce <220% <223>
CTLA4::mondthr@aewdm§|@m Emrdﬂeﬁﬁrrmmhhmg st \pa Al Gihe FBG MdNpathiageeu Ala Ser Ser
Arg Gly lle 15111&»15&&@15@@%@%&&%@%@6 AdasSapR9 1@%@/%&5&5 fhlst ¥ak02530 Arg val
Thr Val Leu A}EQ&I @ﬁgéﬁg@g%?d&@nﬁ%ﬁ@hgyé ﬁgﬂt ? I%.n)@%ﬁt Met Gly Asn Glu

Leu Thr Phe Leu Asp Ser 505560 | Asn Leu Thr lle
Gin 65 7075 @6’@9 Fag }Si 8 Sl\lé‘)%{‘%‘ﬁ 'P@IWL%%%}F‘ﬁeO@% %P! PRI{26380095 Met Tyr Pro
Pro Pro Tyr Tpratetn GiymistGI{NandGly retati@mtde 100E06an0alty lataittd swpsRrd @lb-Pro Cys Pro

Asp Ser Asp k&idalddmiRiny SEA IR0 B2 RoPERIDGE-AE $M5rdi thimmlﬁm&éqoem&é%s Pro Ala Pro

Glu Ala 1301 I P I Thr 145150155160
LellJJ Mzt lle S?g%}]ﬁ% %t% ?ﬁ 3 ?e{ly\égég\é}aﬁ]\ %a%\];'?% OF%/ ?%%f%é is Grlu Asp Pro Glu
Val Lys Phe A%’HT?PE)ST;‘:P%Pﬁé'&é@%@&@@fﬁ@%@%mﬁﬁ%@E&%ﬁ Ngﬁ%\?ﬁ? NEB#E Arg Glu Glu
Gin Tyr Aén Serst952 0205 TheMyr thegsvalpitat Bekeraldrepriths Maldpiehtis GHedispg ThprLeu

210215220 AgieGhnLpsonaidind\a SyaAnNet Sesi3ulasiAdad-eu Pro Ala 225230235240 Pro lle

Glu Lys Thr lle Ser Lys Al 4525025 U, Pro Pro Ser
Arg Asp Glu Leu Thr Lys :Is'lﬁ% 2%%9@%%[&&% ﬁﬁ_gr% % Cy\/yelE Lyseé\ Lt§h(?e Tyr Pro Ser
Asp lle Ala 2765865885 ?ia%’lﬁquf?ﬁ‘@;m%sélr‘ Ksnbenrdcin et %ﬁf‘?@&ﬁ"ﬂé‘i’ﬁ“ﬁyﬁw&‘%h%r 290295300
Pro Pro Val LevoAysiBarcAssiGlpSer R 2ienlaurTgrcBeinlyis LiideRagel 94 In further

i479vl?%§]C0@m%§&H&N§%éMo§%ﬂ§%eTMd?@é%lcﬂ%ﬁmE@&H@%ﬁ@éfMérﬁﬁh%gﬁm Gg GILn Gly
SN va e r e | U eu HIS S In Lys Ser Leu
Ser 3403453§§ Eéﬁ%%ﬁ%% %‘R%e ‘7§8a e yAPs f& Lol @aﬁ 5”‘ r@ 0365 Thr Glu
Ser Tyr Ser PH®Rsh B&%EWF&WWO@WW%me@mﬁmmlﬁt@éﬁr@@%ys Thr His Phe
Pro Gly ASn lsewRrocksrsdlléb e inArig-385 39305400 AdpitslinAyASEARDBRE $&968g Val Lys Thr

Phe Phe Gin Mt y§ 4BoHIONSPIGIN bewASh SN deuibau {2y Lyg GIQVS%QG#BHGU Glu Asp

Phe 4204254 Y lale r lle. Gi 445 Leu Glu
Glu Vval élget P?’gtlﬁaglé %%? %)é 9%% r%ﬁ\?blg Lilésﬂe 1%%0%@ ala ?%T/ 2;1\%54%4% ‘Leu Gly
Glu Asn Leu I%@Tﬁ@%e@ﬁﬂw&f%@ﬁ?g%‘b% 18@@%@&% 22§ C99 +R8 M rPPheébBed®ro Cys Glu
Asn Gly Gly Gl§&G&7483290295, GR7 Gly & y283eR8ys 280, VarGRO & iRO7aBDgs3Asn ANa-Bhe Asn Lys
500505510 Lo Gy 3lu Bl Ue B umAlaiMeRenial RRRASAIIRRAS. 51520525 lle Asn Tyr
lle Glu Ala Tyr Met Thr Maeb S II%’ (%Asn 530535540 <210> 210 <211> 2001 <212> DNA <213>
Artificial Sequgﬁgépgﬁt& 5 S0t eguence encoding monolL10::3D1 fusion protein <400>
210 agcéfaggcc agggcacdfLHRRfRRTACCXgEIgEIYCT HbRResily tietisiebs saokaling gagatctceg
agatgccttc ageaQbgldiagngiiteiticmaatghag dtoateagcigy AcaacitgiigHaraggagdccttgctgg
agascoang Sel IRk KgE &Cg@iﬁf‘ﬂ%ﬁt?'%‘q@@ﬁ@Eﬁ‘é?%%a@%%é.?ﬁ%2283*38552332155‘9‘;cg
ctgtcatcga tttc?ﬁ@gag g'fg% %@bﬁ Mjgt%&% %@%388&6&8"5&9&mg00t
ttaataagct ccadgiRjasd 4o Ygelamarhamgdelifag| @h@t@@m@mﬂtomhtafcmnagwag@:tacatt 480
acaatgadin targaanchl 60AGGRLPESNEIEIBAca arANICAT ag atancencad 49 dgeerageac-jtgaagccge
duotgeaccq \ANISC SFitCos R RRacataan M ARFACeTaN dAIGIRG o] BREcclagplRratacy
tggtggtgga cgtgagccac gaa acccfg aggtcadgtt caactggtac gtggacggcg tggaggtgca taatgccaag 720
acaaagccgc gggaggagca gtacaacagc acgtaccgtg tggtcagcegt cctcaccgtc 780 ctgcaccagg actggctgaa
tggcaaggcg tacgcgtgcg cggtctccaa caaagccctc 840 ccagccccca tcgagaaaac catctccaaa gccaaagggc
agccccgaga accacaggtg 900 tacaccctgce ccccatcccgiggatgagetg accaagaacc aggtcagcect gacctgectg
960 gtcaaaggct tctatccaag cgacatcgcc gtggagtggg agagcaatgg gcagccggag 1020 aacaactaca
agaccacgcc tceegtgetg gactccgacg getecttett cctctacage 1080 aagctcaccg tggacaagag caggtggcag
caggggaacg tcttctcatg ctccgtgatg 1140 catgaggctc tgcacaacca ctacacgcag aagagcctct ccctgtctcc

gggtaactca 1200 ttattcaacc aagaagttca aattcccttg accgaaagtt acagcccgaa ttctcaggtc 1260 cagctgcagc
aatetnaace taanectaata acdacectaana aateantaaa Aaatttectae 1220 aanAaatteecA actaracatt cartaattat



aatgactgta gacaaatcct ccagcacagc ctatatggaa 1500 cttgccagat tgacatctga ggattctgcc atctattact
gtgcaagagc ggcctggtat 1560 atggactact ggggtcaagg aacctcagtc accgtctcct cagggggtgg aggctctggt
1620 Pagg,8 i/ {s 100PCO9_SEQUENCE_LISTING.TXT ggcggtogel-qigasggangsiagatccagt
ggcggcggat ctgacattgt gectgtcacag 1680 tctccatcct ccetggcetgt gtcagcagga gagaaggtca ctatgagcetg
caaatccagt 1740 cagagtctgc tcaacagtag aacccgagag aactacttgg cttggtacca gcagaaacca 1800
gggcagtctc ctaaactgct gatctactgg gcatccacta gggaatctgg ggtccctgat 1860 cgcttcacag gcagtggatc

tgggacagat tARiERR G %gég@ﬁﬂl@céﬂ 240 98R0RCEIHL FAGHIBIA AIgRcIGARICataate
tttacacgtt cgg eggg,ﬁgg 198 aaata ﬁlr EQB 001 < §3Q0> 211 <211> 666 <212> PRT <213>

Artificial Sequ nce EBQQEQ e'ﬂw 15533 %?8%] E@W%g} Br r%l?@ln Gly Thr
Gin Ser Glu AS#FSR4 m}semﬁnq@rpﬁé@wmmawgw WEIR e 10 F¥hVdeLiBtEA@NXSp Leu Arg Asp
Ala Phe Ser Algr28i2580udetilys fHar PRt Gin Ket byrihgriGindiethAsie ASTOga Leu Leu 354045
Lys Glu Ser Lgw gy GlhamPEe %@(ﬂa&bsu@m%%%%&é@éﬁ% SH RLEpEhel e o

Phe Tyr Leu Glu Glu Val tPG AGAPA His Val
rer S Lon GG %%'ﬁé% RSB e SeAnnd LR B BTGt PG R B or

100105110 Ptbatisapil-AshagsnGly @y iEar&Bocnst.ye ddeFyeoalzishaGis-13 5820it5eGin Val Lys

Asn Ala Phe A%D-t yybeigtGinEGIUAL gyt e MY @ BRILINIAE AlaRlebdeigehisPhezAsp lle Phe lle
Asn Tyr lle Glg éay Ty ?%@150155160 Thr Met Lys lle Arg Asn Leu Glu Pro Lys Ser Ser Asp Lys

Thr His 165170175 Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Ala Prg Ser Val 180185190 Phe
Leu Pile Bfo Pro Lys Pro L% PR RANRE NS Sbe Ky ﬁ*ﬁ'ﬂ"g@%é@@%”ﬁﬂﬁ‘@ﬂ & Thr Cys Val Val
Val Asp Val SewHisgsitiitsihisies olieinod 1hEadsc sy Rhe ¢arh Trgepandandgpaigtvdl Glu Val His

ngzAslgzlé? 5&5&3&&3&%&%@ ILiyiRdrs01 ArgRGlY Sebivigdn Ty 'S @ellmﬁ_ﬁr@r@ﬂ 6‘6%\4@' W@Osgr Ala Val
ys Ala Va
Ser Asn Lys ,mkl(?ééug g %&Iﬁyéﬁ&gﬁ}@sg %1 fL%;Y?Z%OZSSéS’YS%?% hof %%G n Pro Arg Glu
Pro Gin Val T?%ﬁ*ﬁ'ﬂf‘gﬁ*’lﬁrﬂr%@m PSS ERG eA@W@I‘EPL@d—W@ﬁA Gﬁﬁ&l@@er Leu Thr
Cys Leu 8953E3324B2806185% < Bly Pk 150 Hié, Szanastividyilanthe GhikanspBiviget sn 325330335
fly CTSin Zro E@E@smﬁm g8 loysTHrsvar 8@@;@&%#2%%@@@58493&5@@@%& B/sSerCPheSPhe
eu Tyr Ser r Cys Ser
Val Met His G %%E%@W&%ﬁ?g@ |s gfﬁhﬁg l%@ﬂﬁ @gﬁ_%%ul)ée g?o Gly Asn
Ser 3853903913266 NG PRERINISIPENRT BiR er%"t%& r%lh*@@f T SeFEFrdPage 96
2479.100pcONGEOUENcH isKiNG. Tkd0 58 G415 IRsNSEi0GimoMahi&in 1881 (SEASEID Ser Gly Pro Glu
Zggé&egﬁgAF’NM?@@)?&@%@M@H»%@@M@ILWMfi@ [$SHQ HyNSly: 59y, @w%féégnﬁhééf@e Thr” o Val
e Gly Va
lle Asn lle Tyr Iéﬁs%i\%%& B%\@lr)%s%ng éﬁjﬁiﬁd@sﬁ t Zﬁ_ S Ala hr Met Thr
val Asp Lys S@ré@f‘%é?’?ﬂﬁf@@ 5 Gta, WPK}% e e & RRS AT L%EQ'HP éé é?&’),ﬂ@p Ser Ala lle
Tyr 5005055 101¥yar ARSABEQJIANSE) priy thdattdapifie Mol GlkaB G KBER B15520525 Ser Val
gllf \éal Ser Sﬁﬂ@%@ ycgbfn%h’{rﬁﬁg @W-&%@GB/ (GhPrs RFH3BHAP @%é{:‘)yg'}’s%?} §G§|f %||y C|5_|y C\5/|yI
y Ser Asp n jalSer Ala Gly Glu Lys Va
Thr met %r 5@&@6@% ”Se{ g‘SJ F@(erémi oF Liggggféis é\k? bi%?r A(F %[J Asn Tyr
580585590 LE&FAPIED ‘?W@m doimaips phéisifietipsEe g SRMIBE M FESO5680BBHITyr Trp Ala
Ser Thr Arg GluheasGhovaldpazifis foA L B6e dr izlyetd 0GiHe2ArHTe) Glkdsertlhgdhthasp Phe Thr
::23 13: ITlﬁ f%?%&’@ | SRRSO 2BRR3PRAN R RS Tﬁcﬁ@;ﬂ/’ ﬁ'éé@'iﬁmﬂiyé&y%ﬁi @'” SSVZTlg Asn
<211> 1983 5?2@%'[@&5%52%%’} @T@éﬁ&rjﬂl@%ﬁééb g’%@ﬁk@e&hﬁ 8!!@?? e%ﬁcodlng IL10
187A::30F fudPRPretNP<UTD> buany ofdheseRjgbednmitactva egadea ey iapastbacticccagg
caacctgcct 60cmachigiotcagatatoti cyragatgddidigeadiaqty g aprugictIcaraigaag dnifegatcagcetgg
Gaa0I0At 5 e e cctgangact
300 ctcaggctgy 88&&8g}éggagfa%ga%aaé)aﬁ%ﬁgéﬁg;&%?aﬁ%gg ﬁ&&%&é@&%’%@@%d%&agg tgaagaatgc
ctttaataag ctcéHHRig Aaggchretavisngecatipsroragioagmesitatoncane gactacsta geagectaca
ttacaatgass gatanpread A8 Gicpagsasar agittiicigmed anacisa e Bratg AECECISI WSS pgSracctgaagec 540

o QLA E G S RO ) G oo

43



ttcaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagcc gcgggaggag 720 cagtacaaca gcacgtaccg
tgtggtcagc gtcctcaccg tectgcacca ggactggetg 780 aatggcaagg cgtacgegtg cgeggtctce aacaaagece

tcccagececc GaicyataR,e40 accatctcca aagccaaagg gcagceecccga gaaccagrgg igiasasgeigcccecatee
900 cgggatgagc tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatcca 960 agcgacatcg ccgtggagtg

ggagagcaat gggcagccgg agaacaacta caagaccacg 1020 cctcecegtge tggactcecga cggctectte ttectctaca
gcaagctcac cgtggacaag 1080 agcaggtggc agcaggggaa cgtcttctca tgctccgtga tgcatgagge tctgcacaac

1140 cactacaﬁgﬂéﬁ@@g@@ccugéc&%g%aee&g%%a%wgﬁ%ﬁ@mq%%Q&é&agétecct tgaccgaaag
ttacagcccg aattcicag%tcca ctgcq qc%ﬁtctgg :iL02n68f%Cr¥ %gctggg%rgagg (?% gq atca aagatttcct

gcaagggttc cggctacaca cact att aca gtgggtgaa g%g 5gagtggatt 1380
2479.100PCORHBEE5e PAbIS qj‘S"Pﬁ*J(@ T@@S’ @@&Qﬂé@&%ﬁ@@tﬁ @é@ﬂ%ﬁéﬁiﬁ%&%{é@é‘éﬁéc agaagtttaa
gggcaaggcc k46 seaatpactg tagacaaatc ctccagcaca gectatatgg aacttgccag attgacatct 1500

g?ggattct@t ccatctat'iatctgtgg@m@g%g%%@pﬁ%ggg%w mg gggw@ggégﬁt&cgt;t?tc

ClCa ClC C a CC alctgaca ctgtcac
gtctooats U A g S DM P A A T IR btcmacagt 1740
agaacccgag d§8avtcyaoRgiacwagin i dteygytupttoroeiads cigrsed @@M@fﬁbﬂgggcatccac

tagggaatct gggmgeeimancg@mﬁ@xa%m@ﬂgganﬁ%@mmag afititacragantalcagriiagigigcagg

ctgaagacct g %@ca@m@tmgaﬁ HacneolragRaROOeRERIAgSh goapalanaa 1960
taa 1983 < 213 <211> T<213> ?tl Icia equence <2203 <223>1L10

9
187A::30F fu én ?&E ﬂgé’%az 1‘5}@@39'@?\% ?ﬁpém@é’.ﬂéh KSAe88ICys Thr His Phe
Pro 151015 Ginhedimenteréadnitieeniog Apgaispaf eumniy-Aepoia PRieSeroein 202580 Val Lys Thr

Pile Phe GIn MigtloysidsiaG i CE8ABMARY Hembialbt tie3AlESbiaikly Sr hetinkmyGlu Asp Phe
Lys Gly Tyr L%Brﬁ%/ C%Mét%’%'ﬁ R i&\!s?uaﬁqﬂﬁ%?i HeER! % %@%%}ﬁg ¥al Met Pro Gin

Ala65707580G Ala Lys Ala H Asn 9095 Asn Leu

Asn GIn Asp Pro
Lys Thr Leu A28 4§ Pel) ?ﬂg"ﬁg ’t@ Wﬂ?@’ﬁ I I_LéQHEOﬁri'f@@%@r@ @Jg%ﬁu Asn Lys Ser Lys
Ala Val Cla Gintzgoinyst asa Aa4Preniasiig@shasearyeyeleGlim@Giu inysti@ly lle Tyr Lys Ala Met Ser

flu Fc’;lle Fésp LacihAnrite Riladtedenidyaim@hdla aym!lgpﬂ&rfmyém{?ﬁ B?&rg Asmzls451i?li?1%0|
eu Glu Pro £t u Ala Ala Gly
Ala Pro Ser Va[Ig e Leuhﬁ%yﬁdyg @@%E{ ggng%%F! S%g&%jl:'l ﬂ%gu%\ﬂgt%%g g?,grllg’; Thr Pro Glu
Val Thr Cys VaiPfo89etsbs0dva %WBI%@P#@%‘PG@EE IBrU-élag\‘?Qﬁfyé pliféhsn Trp Tyr
210215220 Vahtes G4, abGIR Vantdgoaish ada Bid4thamntagdhist/AigiG aBhc225280235240 Gin Tyr
?sn jer g@r;?ﬁﬁcé/%?g@g/@k@ﬁfg\@irhﬁmﬁhﬁké%é{%@ Nise?dRe9255 GIn Asp Trp Leu Asn G,z L)L/s Ala

yr Ala Cys Ala Val Ser As r Lys Ala Lys
Gly GIn 275280285 Pro Arg‘éﬁﬁe %ﬁé@%}e srhﬁr{ eur@é @8@ k%’l%%&g?é?ﬁgfs 480295300 Thr
Lys Asn GIn VEPSE DB+ €4< pad ¢hI9Lg Q@W@H@WWBQ@%@%@S@Q@ger Asp lle Ala Val Glu
Trp Glu Ser AsriaBGiy SibPdo@iotiAsheAst32533G885CIHYS ysriEmsThaRrorRroNabteafAlsp Ser Asp
%ﬁ ggg;’ﬂe %MH@&%%@%J W RSIcHYS i?HiR@é’H@ﬁﬁie?@H{Y&ﬁ% é&ajaﬂ@mp@%@w Asn Val

u Ala Leu His. In Pa

2479 100PC0B S %@éﬂe&e&(ﬁ%@%@%&%e b L2l R e R ser Lew
Phe Asn Gln & V& §§$ﬁe@%&%@m@%§%ﬁﬁ%!&% W%W@%ﬁ@%@bm Val Gin Leu
405410415 Glysin BeroGoRrs23|(KBea)Val Ang BroBhatin Serdt (bysited29426430nGer Cys Lys
i 7 llo G VL e R 1S é%%%%’% B e S ﬁé'y@&g“ﬁfn‘“&?%f@% e cly Lys
Ala 4654704 'EQW%rrWe? B 5[“ e%r QHan r}l%ﬂi\%%‘w 5t ER E%e%485490495 Arg
Leu Thr SBr Glaaai Bap A%phé)fryf?%rlé%ma%%?ﬁ?aw'@msbesmawpeﬂy{eméeﬁ% Tyr Trp Gly
Gin Gly Thr See34h Tamd/GL3@ASersbibE2OHR 3 GIHEINGlY GHESRMGH Bt Gl Earngly Gly Gly
Cly ser Gly 530538540, R BINGISPLASD lar(al bey 2180 ReDRo Sl Resdeu Ala

54555055556%¥ae|30 e Sa Gly Glu Lys Val Thr Met Ser Cys Lys Ser Ser Gin Ser

in certain embodiments, a multi-specific fusion protein of this
35 disclosure may comprise a small modular immunopharmaceutical” (SMIP™). In
this regard, the term SMIP™ refers to a highly modular compound class having
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565570575 Leu Leu Asn Ser Arg Thr Arg Glu Asn Tyr Leu Ala Trp Tyr Gin Gin 580585590 Lys Pro Gly
GIn Ser Pro Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg 595600605 Glu Ser Gly Val Pro Asp Arg Phe Thr
Gly Ser Glysogh&NodfpAAsp 610615620 Phe Thr Leu Thr lle Ser Ser Val Gin.Na,£3lkkésp Leu Ala Val
Tyr 625630635640 Tyr Cys Thr GIn Ser Tyr Asn Leu Tyr Thr Phe Gly Gly Gly Thr Lys 645650655 Leu
Glu lle Lys 660 <210> 214 <211> 2001 <212> DNA <213> Atrtificial Sequence <220> <223>
Nucleotide sequence encoding monolL10 I87A::3D1 fusion protein <400> 214 agcccaggcc

agggcaccea géﬁmmqﬁa@tgﬁﬁfm%B@%W@mggﬁm@@aﬁ@mﬁﬁmmmmccttc
agcagagtga %Etg %?QB ARSI AR H S g&aj%? a9, %%%g%g%c%gﬂ% fetitaa

gggttacctg 18 gccaag ctt atgatccag ttttacctg ag tgat gcccca gagaaccaag

acccagacge dERfgbdeafifaRGcERRYFILERYRY MEHAY %%@%6&5@6%65@%\%56@ ctgtcatcga

tttcttccct gtgasiadelly foGtorgitect Be0my oty dag sy yeoyityyad cdgytp siserhatgss bitaataaget
ccaagagaga 442 Qeeaiia¢a RAAES R 1HRITEIREG SR ACIPGARIRIRYEEIRG K 4RBP acaatgaaga

tacgaaacct cgragccg‘%%%ttggggﬁé%%%%tﬁqaé@%gggE%:r?cqg S401 CC&% éj% a&]ctgﬁa%cc gggtgcaccg

tcagtcttcc tcttcééccc aaaacccaa %acaccc ca tgatctccc tcaca gcg ggtggtgga

cgtgagccac 650 KISt Sy Nﬁgétﬁafh%@i@b%a @ga@mgc‘é%é‘/gﬂbélé%@@?zo
acaaagccgc gggaggagcagtameadoagirncyigicesiegdigsiagqubteits degiec/BGatgi asndhggractggctgaa
tggcaagycy 13eHRaHIcH SHREIEGRASPESRGNNTE B4PerRAOCCHEAICHRIRABEE FAlRICPaAMOCCaaagggc

agoocogaga ascate gr%a 308 eassrias shconiceg aanlggcin agcaRnaRgsfogleaect saccigec

960 gtcaaa ag cgacatc cC caa ag aacaactaca
agaccacgcc téﬁ@@@%&@%?@@@%ﬁ%ﬁ%ﬁé&dﬁég%%3/%5 @?&%(@é% Yg§aé88gag caggtggcag
caggggaacg teomaag/otccttgatg 1140 2479.100PC09_SEQUENCE_LISTING.TXT catgaggctc
tgcacaacca ctacacgcag aagAesHIEt SRBIHRICS A HIAGHKR ﬁéﬁgﬁﬁﬁ ﬁ)@gqﬁgfca aattcccttg

Gaticetos 1990 MR ) IS AacaH %§a§a§’a§5§?§t%%§é?%%%E&ﬁét%&?é%é 0 angagtc

§O aagagtctag
agtggattd§ agfﬁattaﬁ@%@t&%ﬁfb@ﬁﬁﬁtﬁﬁﬁ%@%fc@&@ﬁ@%@'ﬁé’iﬁl‘ﬁd&@b’z e aatgactgta

gacaaatcct ccagcacagc ctatatgganlandetigeasgatigacatcigea dilaficiioc pictaittacifgigcaagagce
ggcctggtat 15@R/é}ﬁﬂBﬁ%éﬁt&ga%ﬁﬁ,?&%@%&{%éﬁ%ﬂﬁ%ﬁ&%%@&{%ﬁmgtﬂ%H:@?O ggcggtggcet

GnanaGaten CLGLLG LR CE D EAgle o HEAt1dD SHlc bt e thogtacea
gcagaaacca 180D .gifetalgtihtt! cridastttigatvatiooly trceattinghhaamiyg ritefttgufase0 cycttcacag
gcagtggaie tgggsmgalritaaciatincgaatcdgtagdotgst@aget, having an 187A or 187S mutation,
or a monelL10 structure) has for hulL10R1, and combining such molecules in
an xceptor molecule of this disclcosure can be used to favor targeting to a
specific cell type of interest, such as antigen-presenting cells (APCs). In this
regard, fusion proteins can be made that have higher or lower affinity for CD86
25 or higher or lower affinity for any of the heteroclogous target proteins described
herein, depending on the desired cell type fo target. In preferred embodiments,
the CD86 antagonist binding domain preferentially targets the multi-target
specific xceptor molecule to APCs by having a greater affinity for CD86 than the
heterologous binding domain has for its binding parttner.
30 In some embodiments, a multi-specific fusion protein of this
disclosure has a CD86 binding domain that comprises a CTLA4 extraceliular
domain or sub-domain, a CD28 extracellular domain or sub-domain, or a
CD86-specific antibody-derived binding domain. In certain embodiments, a
CDa86-specific antibody-derived binding domain is derived from the FUN1
35 monoclonal antibody (see e.g., J Pathol. 1993 Mar;169(3):309-15); or derived
from the 3D1 anti-CD86 monoclonal antibody. in certain embodiments, a CD86
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1920 gaagacctgg cagtttatta ctgcacgcaa tcttataatc tttacacgtt cggagggggg 1980 accaagctgg aaataaaata
a 2001 <210> 215 <211> 666 <212> PRT <213> Atrtificial Sequence <220> <223> monolL10
187A::301 fysipn, Ripigips<400> 215 Ser Pro Gly Gin Gly Thr Gin Ser Gluﬁs&%%ﬂ%ﬁ)‘mr His Phe
Pro 151015 Gly Asn Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe Ser Arg 202530 Val Lys Thr
Phe Phe Gin Met Lys Asp Gin Lea Asp Asn Leu Leu Leu 354045 Lys Glu Ser Leu Leu Glu Asp Phe
Lys Gly Tyr Leu Gly Cys Gin Ala 505560 Leu Ser Glu Met lle Gin Phe Tyr Leu Glu Glu Val met Pro Gin

Ala 65707580tldiAs BaBIAT LECASRABULYSA It Elis Mald\soharipked Gyeiic8aFAA5aAsn Leu Lys

Thr Leu Arg L e j P, Cys Gly Ely Ely Ser
Gly Gly Lys Seﬁ:r51 Ir_efsgi_laHQ/%%% UF%Q%%%@%% mﬂ\%a?g/hsé%(s?ﬁgﬁélé)%%%gﬁ L_a\fcsgqail-eﬁ\ﬁ 4ih4écf'ﬁ Lys Gly lle
Tyr Lys 1301351115 ARONRRCE & SRl MSpIRr Bre iRt A aain A TS 495 880155160 Thr
met Lys lle Ar§Ren D NOGudP dusBendertidaedlysiThtidisehabddiaistisT lar Cy8tProdng Cys Pro Ala

Pro Glu Al Algoibifa RECBeB ValdBad 854 9%Rhe b@i}&&épﬁuﬁ’é@&dm Br&EYs BsRA D Leu Met lle
Ser Arg Thr 1%

o Glu.Val Thr C al \vVal, val Ser.His Glu, As Glu 210215220
Val Lys Phe A Fﬁgrgp? ggﬁ?@gl 3@6}{(%@(\% gﬁu%/am%\f,{é\%ﬁ% ‘f'_%? 3%@%?6%5@4% %r Lys Pro Arg Glu
Glu Gin Tyr ABSBEHIMEIP ARNPEP TSRl 30 g shak veliaiie %ﬂ%@l—ﬁi@'@ﬁ%ﬁb Trp Leu Asn
Gly Lys Ala TyeAla 2602155 RTIBGE; Alad/ad8eo AR 1L (s AlSECUIPrdlAE Pre dedGed)ys Thr lle
275280285 Seyrbits M@ lytSh#iRd4A &6e\Glu Pro Gin val Tyr Thr Leu Pro 290295300 Pro Ser Arg
Asp Glu 'TSU Thr Lys Asn G’infh/ grer Leu Thr Cys Leu 05310ﬁ1§320 Val l[ S G}y Phe Tyr Pro Ser
Asp lle Ala Val Glu Trp Glu SETASH % fﬁid'{iﬁg "I)E/H A b6 Gl CAgﬁtgglﬁmPy 'E)Ps ﬁkﬂ? Thr Pro Pro Val
Leu Asp Ser FiRfdofuee dasa {geftodsmdonric and i3 ey aoar e banbasoiassici@er Phe Phe
Leu Tyr Ser Lissdrell Tir alnistpdry Bl SerAxg 8658603 FrpgainsGiarGly Fsagdsaldthe Her Cys Ser

Val Met His Gluiark Qu-AORAAGN i ATuhie TN-HNBINd e b SSiLest Sapig Cly Asn Ser
385390395400 Leu Ph? ésn Gin %u Val.Gin lle,Pro Leu Thr Glu Ser. Tyr Ser Pro 405410415 Asn Ser

Gin val Gin Lel’ ﬁf’@'ﬁl ée_F c_-‘;"r;S/_"'P oecﬁﬁ‘ﬂ‘é)u'?’\?‘% ieraulgp(ﬁ: 426 E%Z%‘B’ L@Ié ’g%l}"@m Lys lle Ser Cys
Lys Gly Sér GRPT@iIThpoMeahiuSE4uBANOES p, T Afa 18-82n 23pAPallySGidds8PHIS Ala Lys Ser
Leu Glu 45045546007.rp lle Gly Val lle Asn lle Tyr Tyr Asp Asn Thr Asn Tyr Asn Gin 465470475480

1o Lo Thr Sex. G As, S A B R Nt Ao Tyr T
O o iy THHETEAR AR Ao ATV B ey e e EP BT G D B oo
530535540 GHIEI ewrelpisdt @y Eleaigse the Aspadaralines Bt Giheas550866560 Ser Pro
Ser Ser 128U AlasyalSesnAlB BlsGICDEs \ahding Metr3er, 5685 R52H iGyalnteuferikesinSer Lea Leu

Asn Ser Arg T AT BIUATR T4 53058590 M ARTITYIRIn Gia s BIR.GlyGlp Ser Pro Lys Lea
Lealle 595600?05 T%r Tr%a_Sewﬁ r%g Glu Ser %!é/ Val Pro Asp A[fsphe Thr Gly 610615620 Ser
Gly Ser Gly THFAYS BHe 91Ty 5 QBP0 RN BE35E B I5 AU F 0 RsB L eu Ala val Tyr
Tyr Cys Thr GiH-8ep Bgonish, peatSir Fapnist, an IL-3%456866557hd @upwHLGIEThALys Lea Glu lle
Lys 660665 <23@ni2l 6 £RIAT 20fhsAkE > @NARI2Adadiiltiel SSmenentsddarcia3> LEA29-Fc - a
CTLA4 vaganL 540,716, Riacacaifa,croacs as IIASIReh ACFRAERAEE 9R0GERIERC cageitalg 60
tgtgagtatg catctccagg, caaatacact gaggtccggg tgacagtgct ttggcaggct 120 gacagccagyg tgactgaagt
ctgtgcggcea acﬁ%&&%ﬁ’ fb%;'@Bgﬁ?gg’ﬁﬂ%%%g?e%gﬁkébga?ﬁﬁﬁ%%@E&f’@ﬁ&ﬁ%ct%%@g aaatc
aagtgaacct cagrabsshenoats, gyauitiagieerticdigejavavefgiacidhis distiraagdieggayctcat gtacccaccyg 300
ccatactacy agpgeniatitFaaasdnqRy coppiiaiy [dalaalemRORARIAIECSER SRAgALEgMeEiggagee
casatcic gacaRgt ARARIRES PICABSCCRHA0ATSINERD SFOSARAAn Acelcagly Joctcrce

ccccaaaacc caaggacacc 480 ctcatgatct cccggacccce tgaggtcaca tgegtggtgg tggacg ge?éaccacgaagac
540 cctgé&gtc’g‘gﬁftﬁgmﬁﬁsﬂ?géﬁfﬁb%Og@c@ &&Qg@@!ﬁﬁt@@‘@%@%‘fgaﬁgaéoo ccgegggagg
agcagtacaa cageacgtaiobgintgorsayigrsivaccgutetgoancdd batfumotggeddjaatgcdasggegtacgeg
tgcgeggict CCanGARAIECIRIGOSRICEERAOTRARIARIARASSRISISLASRRIGS RS AIFFRPRIFCC Jagaaccaca
ggtgtacace 760 glgeqrecal caepdRldn dclgasenag aaceagalca acslaaccly cadgicaan pag ggattctate
caagcgacat cgccgtggag’tgggagagca atgggcagcec gga}gag aac gbad" taCaagacta cgcctcc 8& gctggactcc
gacggctcct tetiEGATRHEHHGERT $6 Fageaty B2 P dieore TP SO ENAEALISTING. TXT
accgtggata agaguegsitgpgcagcagggg aacgtcttct catgctcegt gatgcatgag 1020 gcetctgcaca accactacac
gcagaagagc ctctccctgt ctcecgggtta al071 <210> 217 <211> 356 <212> PaT <213> Atrtificial Sequence
<220> <223> LEA29-Fc - a CTLA4 variant <400> 217 Met His val Ala GIn Pro Ala Val Val Leu Ala Ser
Ser Arg Gly lle 151015 Ala Ser Phe Val Cys Glu Tyr Ala Ser Pro Gly Lys Tyr Tim Glu Val 202530 Arg
Val Thr val Leu Arg GIn Ala Asp Ser GIn Val Thr Glu Val Cys 354045 Ala Ala Thr Tyr met Met Gly Asn
Glu Leu Thr Phe Leu Asp Asp Ser 505560 lle Cys T Gly Thr Ser Ser Gly Asn GIn val Asn Leu Thr lle
GIn 65 70 75 80 Gly Leu Arg Ala Met Asp Thr Gly Leu Tyr lle Cys Lys Val Glu Leu 859095 Met Tyr Pro
Pro Pro Tyr Tyr Glu Gly lle Gly Asn Gly Thr Gin lle 100105110 Tyr Val lle Asp Pro Glu Pro Cys Pro
Asp Ser Asp Leu Glu Pro Lys 115120125 Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro

Glu Ala 130135140 Ala Gly Ala Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 145150155160
I a1 Maet lle [|ar Ara Thr Prao Chii val Thr Cyve val \/al \/al Acn \/al 1ARRE1701 758 ar Hic Chii1 A< Pro Clii



Phe Lys Gly Tyr Leu Gly Cys Gin Ala Leu Ser Glu Met lle Gin Phe 435440445 Tyr Leu Glu Glu Val
Met Pro Gin Ala Glu Asn Gin Asp Pro Asp Ala 450455460 Lys Ala His Val Asn Ser Leu Gly Glu Asn
Leu Lys Thr.gudNi@egiks 465470475480 Arg Leu Arg Arg Cys His Arg Phg g b fays Glu Asn Lys
Ser Lys 485490495 Ala Val Glu Gin Val Lys Asn Ala Phe Asn Lys Leu Gin Glu Lys Gly 500505510 lle
Tyr Lys Ala Met Ser Glu Phe Asp lle Phe lle Asn Tyr lle Glu 515520525 Ala Tyr Met Thr Met Lys lle
Arg Asn 530535 <210> 220 <211> 1602 <212> DNA <213> Artificial Sequence <220> <223>

Nucleotide sequence encoding &Tihd4caRbaNciSiST:REBIANYILEAS Nk ARREI20 atgeacgtyg

cocagoolge tgggg;%gé% tggaa.%a@aqq;g@ggg;%cwcgwaﬁ%g 9lglcelpi6cagg cppagocact

tcggca actgaagt gCa acttaca gaatga
gttgacctic 180'dtagh 8aﬂgg€a} Hogd Za& a?@%ab‘i?a%@%t 8Q8t£@(%§(g@«o%g§actgaggg
ccatggacac ggjectetdc atcigeady! igdagteat! g%c%ﬁgmo 2o2atatéceiggptarags casieggaacc
cagatttatggaatgg@tc,;s,?@ggggcgmp 368 %%@3@9%@9@9@92‘3%%@4 m&,%@catgccc

accgtgccca 420 % ac?tg;?gg cgrg gc accgtcc?%[cs%tﬁ_gt (g:afafal Egaggagacg 480 ctcatgatct
cccggacccce tgp tcaca tgc ng ccacgaa cet ¢ tcaactg gtacgtggac
ggcgtggagg tg% t4dig/ Cadga % 312 9 %Z% %%%a égéégﬂa%%zﬂ §% %g b‘igcdt%‘ig@ gegtecteac
cgtcctgcac 6603 JHGR0Z, HRatg06adtRctacgdg Gedcgdiit TtRaR2RRRCABECAGEC 720

cccatcgaga agapraisis 28729502061096%100030208200333, geiglapnecs 480-£lgcasqcaf, gccgggatga
gctgacca%; a%%%a tca acctg cctggtcaaa 840 ggcttctatc caagcgacat cgccgtggag tgggagagca

atgggcagcc ggagaacggg tacaagacca c%cctcccgt gctggactcc ga E@?ctcct tcttcctcta cagcaagctc 960

accgtggaca agagcaggtg gclgRidbiytd eegteasinaiscciiuibtresiieduoro madrinoithis
2479.100PCO8istiQuE NGEhE I BTNG.usaga@agagd-SOOCIR-GDC gy taadagad@Bdds sagggcacce

R oatgatocs to o ?i%%'%ﬁ%*‘@t%éé%mcgé‘*”“g"52‘5‘9?523@“9
agcaaggccg té‘g%ﬁ&%%z? gg%cﬁag?a%cgoa%d%%ﬁg;(gfﬁag%gé% tg‘g %rg?ﬂigj 'éfa% | ctcattattc
1080 cagtgcage 1 Tineagetipaaty TrdetecerGelesiRng thaabsh I 3ETug auEtene 38 atttcttccc
1440 gaagaatgte:ABA0CEIIatdslBROCIER HRAYRAZE 53140 B83 d2AdmPRTis3ldkdArtificial

Sequence <2207 52T A DAOU-IA Hion pioigin 18 HE Ikord08 28 MegHis Val Al

Gin Pro Ala Va| Val Leu Al Ser A 15 'Ala Ser Phe IC GITASPGI
Cye i The ORI 2SR VAT RO L PR PR B AL S AT FHEIOR Cys 364045

Ala Ala Thr ngﬁ@tsméﬂdiy%ﬁgmm@%?mwr&@h ASH hMmgenisDso6 e @ydatinGly Thr Ser
Ser Gly Asn GImaRAsmiiedibr deGhDas Z0%286 Sty deuArgifda metehsp Thr Gly Leu Tyr lle Cys

Lys Val Glu Leu 859095 M ri i | 18 00105110
Tyr Val lle AS|?P ro?ré&ﬁﬁﬁ:[ﬁ %&TME;%U gﬂfﬁli%ﬂl_gcsﬁ l%ll %P’gug k%ép Lys Thr His

Thr Cys Pro P ?’ X8 éﬂ?"@% R@T@ﬂ%ﬁﬂ%nﬁlgﬁﬂmﬁQ 9?@§§|q%n%@tL%‘ﬁFﬁhe Pro Pro
Lys Pro Lys A8g7PhPa%5 #504.581%60926. M8 H8Yr Argt TeasrdGlu Wanttal Gys vaitvial Val Asp val

165170175 SgchfocfilsASodtenGuMOE/ SPREASST BRTID YRbASPAab (45kI8RARE190 Glu Va His

AsnAlalys T r v r Val Leu Thr
Val Leu EI%S Gﬁ?k? n_lpg[%@é%a gf%ZlS%%%h}gn%spﬂE A?E? %9@%\%3136 E%r(‘@ﬁ g:‘!? Aﬂs“n%%ys Ala Leu Pro
Ala 2252302339%%6’ ﬁ@dl@@%'%*hﬁ?e &t ﬁ%%ﬁ& B %}i&’@ﬁ%%“}ﬁig BRIPRY 245250255 Gin val
Tyr Thr Leu PennRapSist drg A Ganlagonist LysAsHrGIar260065270 vahBenteaiTér<Cys Leu val

Lys Gly Phe Tyo#r@Sr 4sp!lgeMa 27428R385098) &lwiliensilydder ﬂ%@'é(l @iy Pro Glu Asn Asn Tyr

hr Thr 2 S
a0331033520 T VAl (V3 68 R R e L 50836 vl e
His Glu A8 Lé"L?F@i@RQﬁ%?”PQWW@WE%@%@PIYQ?@& §E§§@>§§é§.@u @er”f’fé GREASH Ser Leu
Phe Asn Gin Gh Y&l B2038sR3& 19383453 6A388IPro@iyaGimGte itin GlricSmarduyAsn Ser Cys Thr

Vet Lou A1 Aghy Lol AV 1o e Al SAeBSeaemio0 Ly Thr e S ol et Lys Asp
et Leu Arg eu e Ser Ar r n Met Lys Asp
GiIn Leu Asp A ﬂateﬁ?aﬁ 1'@4%%%?514%\/ ? 8%} f(%%l.l%i Bhtﬁﬁ fts}%ﬁ/ l1"’€f/r Leu Gly
Cys Gin Ala L&U u%hésaamwm@fw’n@@aﬁwrmcmaew&@la%ﬁ a2 prsi SRS Glu
4354404385 AsreGortAsp #rp dkepdiSEYS IRIANDIS e Asnl 8¢514dT Gly) Glu 88128555460 Leu Lys Thr
Leu Arg Leu AfgrsehfFEoRIe SorddtiAead e d eib RrosAtnd 1R A8GNS (Rl L2 /4aly Gly Gly Ser
Gly Gly Lys Ser Lys Ala val Glu Gin 485490495 Val Lys Asn Ala Phe Asn Lys Leu Gin Glu Lys Gly lle
Tyr Lys Ala 500505510 Met Ser Glu Phe Asp lle Phe lle Asn Tyr lle Glu Ala Tyr met Thr 515520525
Met Lys lle Arg Asn 530 <210> 222 <211> 1608 <212> DNA <213> Artificial Sequence <220> <223>
Nucleotide sequence encoding CTLA4::monolL10 fdgion protein with H80 linker <400> 222
atgcacgtgg cccagcctgc tgtggtactg gccagcagcec gaggcatcgc cagctttgtg 60 tgtgagtatg catctccagg
caaagccact gaggtccggg tgacagtgct tcggcaggct 120 gacagccagg tgactgaagt ctgtgcggcea acctacatga
tggggaatga gttgaccttc 180 ctagatgatt ccatctgcac gggcacctcc agtggaaatc aagtgaacct cactatccaa 240
ggactgaggg ccatggacac gggactctac atctgcaagg tggagctcat gtacccaccg 300 ccatactacc tgggcatagg

~raacA0aace canatttata taattaater anasacecAtae RGO ceanatteta accteaacdece caaatettet daraaaacte



1020 gctctgcaca accactacac gcagaagagc ctctccctgt ctccgggtca gaggcacaac 1080 aattcttcce
tgaatacacc gaattctagc ccaggccagg gcacccagtc tgagaacagc 1140 tgcacccact tcccaggcaa cctgcctaac

atgcticgag ajeirsgaga.igecticage 1200 agagtgaaga ctttcttica aatgaaggat Gagcidgaca,antgtiatt
aaaggagtcc 1260 ttgctggagg actttaaggg ttacctgggt tgccaagcct tgtctgagat gatccagttt 1320 tacctggagg

aggtgatgcc ccaagctgag aaccaagacc cagacatcaa ggcgcatgtg 1380 aactccctgg gggagaacct gaagaccctc
aggctgaggc tacggcgctg tcatcgattt 1440 cttcectgtg aaaacggtgg tggatccgge ggtaagagea aggecgtgga

gcaggtgaag 1hkeaaigoctithtata Ut Bindiagannagm AciasanataadiepatInaieaesiciA 560 ttCﬂtC_Qa_Ct
acatagaagc CW%%%%M@’?tg'gq{ﬂg{%képﬁ%@%ﬁ%yﬁi%@%ﬂﬁnﬁg?égZe&'%%l?3§2<213> Artificial

Sequence <22ég> <223> QTLAff:: onolL10 fusio , .
2479.100PC _%%@JEF&&EE %ﬁiﬂf@?ﬂ)@? L2665 B PR RidneF90anE IS IRIANV AN Lea Ala
Ser Ser Arg Gl g0 AIZ0EEhEDVDSYE5GHU6R)r At Sdufhrer@yildydivitarTiut@beval 202530
Arg val Thg Vahbeares KridiApddaiapey Cany 9l tohtalis/ial IGYiee3 24045 A@ T dyy dYlet Met Gly
Asn Glu Lea T%%&el %? @F&ﬁqr@éﬁ%o lle Cys Thr Gly Thr Ser Ser Gly Asn Gin Val Asn Lea
Thr lle Gin 6517 0 Is ea Arg Ala Met Asp Thr Gly Lea Tyr lle Cys Lys val Glu Leu 859095 Met
Tyr Pro Pro Pro Tyr Tyr Led ChPIRNSIFASSRENCRRESH fieI00205XeePtr (Haige peed® Glu Pro Cys
Pro Asp Ser Aae lpeteriGid RProOEQsIDISOI2535 67 Sat, &) BYs3IthiBBligiITht Tyd P3p 1 Cys Pro Ala
Pro Glu Ala 130335340 fda GhsAlaEregren Nal e es Hbe RierPiod.ysRrobysAsp J

¥

oy, |
Glo hsp Bio VA5 ﬁ%?i%ﬁi?g IV nS B VAR o108 Gt AL AGH ALy Thr Lys
Pro Arg Glu GH8&ifA " FyrrREnS8r 39 Q@%@s&ﬁ’?h?ﬂféﬁ% vl @rSed daansadast Ratheea His Gin Asp
Trp Lea 210216220 18isnt@ly tamdtedy pAladysiA B Rl S dioash Hys Male@ProfAlade25230235240
oo S AT e amdlnt i o AN e o ey Lo o
Pro Ser As% II%BE%&?%BE%Z Egvg?%lléi ﬁ;%(%%ﬁéé ggr%’a tﬁ?/%kﬁgﬁrg%uggge%%%f/@%ghr Thry
290295340 PrPPra¥Val4h A8 6P AP G 56149 PSP 3PYr $. 13491 88 BeB3 86815320 Thr

val Asp Lys Seegbrrlivpiiin Gin Gly Asn Val Phe Ser Cys Ser 325330335 Val Met His Glu Ala Lea His
Asn His Tyr Thr Gin Lys Ser Lea Ser 340345350 Lea Ser Pro Gly Gin Arg His Asn Asn Ser Ser Lea

Asn Thr Pro Aﬁn 355?“90 6§ Ser%.S?:r Pro y Pin Gly Thr Gin Ser Glu Asn Ser Cys Thr His Phe
370375380 Pm%ﬁ%‘@éaq%&%%@e%mp Lea Arg Asp Ala Phe Ser 385390395400 Arg
val Lys Thr Phe Phe Gin MéPISfEGRBIGRIABEASH NEH e RinEnadoman D vesntideshr Ser Lea Lea
Glu Asp Phe Lysi@iypiote lsudedyrbys GardR04 26486 Atptigta SesdaloNietiltaiekePlheidyr Lea Glu
Glu val mef Pig G A3844MABARBY ARG ASRRIASDYRI 48 /AR HiIS KRl ASR el Lea Cly
450455460 Gliu Asn Lea ]%S hr Lea Arg Leu A{; Lea Arg Ar 4% s HIS Ar E{he 465470475480 Lea
Pro Cys Glu ASﬁ%ﬁ/p@R}i N é?'@lf@gﬁ/%eé %L%ﬁ%%\%g Aféé’@@ge(%f EiR*?5PRYs Asn Ala Phe
Asn Lys Leta eyapidesGRitkiony pPaiehesst0a yecrtionaabraiapidongswié iPhe lle Asn Tyr lle
Glu Ala Tyr Sie2aasdigielbaibetdaytitie AsgnABE mature polypeptide or fusion protein at
2479.100PCO Ijl&}ﬁﬁb >1473. INA <213>
Artificial % qu§ﬁ§§§%> <922 Eﬂ%ﬁ%ﬁi&eﬁg‘? %%%%%%ﬁ%%ﬁﬁ%ﬂ@é@ﬁ%ﬁ%gﬁm 224 a
generate g/arpa[ﬁ{%f"gadﬁ E%%%rtl RSG5 S BRFEARERRY QY GRYSide A aatc 60
tcctgcaagg tttdtgeiata edbetarhcighciaceitn sgatetnsst ererded Jr e tPoudegiesdiaigctigagty
gatgggaaat attgisinctiaeiaiggten taniasitiastidtionategaagidesaapuragagieareatpaaccgcggaca
oo osRORIRG M AR IR dAdegBn A RTRD L AAARRINE fliARIAIdR, 27 o% dadac 300

~00000tich agRUHUIR] EERRBHCER U A0 Go EEUE LARERA  BUANBEE Uidtctocag act
ccctggc tgtgtersty a8teg gihaydggy trdedatcaseuaighly aibcaygadegittithtacagssticcpatcag 540
aagaactact tageHgsHaGicagSRERABAGABJRRAGH GICEIpRasi ArisRlitas SAQtaroralstagccgggaate
cagggteoct 9aGRgRca ARAPRAR AN EIIRIPRA SR SRS ERRRRLF A0SR0 ErIAGR
molecule if the leader peptide is not cleaved during maturation of the
polypeptides or fusion proteins. Exemplary leader peptides of this disclosure
35 include natural leader sequences (i.e., those expressed with the native protein)
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gctgaagatg tggcagttta ttactgtcat 720 caatacctct actcgtggac gtttggccag gggaccaagc tggagatcaa
acggctcgag 780 cccaaatctt ctgacaaaac tcacacatgc ccaccgtgec cagcacctga agccgegggt 840
gcaccgtcag e sgleiL566CCaaaa cccaaggaca cectcatgat ctceccggace 900 getgpggica,satgeotagt
ggtggacgtg agccacgaag accctgaggt caagttcaac 960 tggtacgtgg acggcgtgga ggtgcataat gccaagacaa
agccgcggga ggagcagtac 1020 aacagcacgt accgtgtggt cagcegtccte accgtecctge accaggactg getgaatggce
1080 aaggcgtacg cgtgcgceggt ctccaacaaa gecctcccag cccccatcga gaaaaccatc 1140 tccaaagceca
aagggcagcc cogagraal teagpigtasdaitgsecreatess gugat 4200 gagctgacca agaaccaggt cagectgacc

tgectggtca aaggﬁnmgm@@gﬁmé%ﬁwm&ﬁm@%%éﬁtwg%%maaaa actacaagac
cacgcctccc 1320 %t actt cggagc qgcﬁ&%c ag,?gaggotcac %%?j caagagccgg 1380
ctcc §

tggcagcagg g aac tca? ca caaccact 8'acgcagaaga gectetecct

gtctceggot ta %&3@@1@N@rﬂﬁ§hl Sequence <220> <223>

Humaniz FUNl SMIP M@ds]nﬂoiea!g@nemte rizaria a FbiNdireA00mai88,Glu Val Gin Leu
izesl a isarianinaf denaatizacF bihding lu Val

val GIn Ser G &ipdEINNRIA S hSIBR Y A IPIORBTL ANy SR BESs ééé?;é/@é Ser Gly Tyr
Thr Phe Thr Aéé) é%r 202530 Asn Mez BN nTr Gln Gin A Pro G%ﬁ_g (%é’ Glu Trp Met
354045 Gly ASRTREAZS SRRPHIIE Y ' 7 KUPRIG: NSk ion VOEBHR 2 9 §8 Gly Arg Val Thr
lle Thr Ala Asp/hq%rﬁmnwm@rﬁrﬁrmwdawgw SOINMR TG R EPSEIIS SINBuageBer Glu Asp

Thr Ala Val Ty Gyaida2ifndda THaeRiprasnalyb AR speAsprGhbatg BlanThiroT Wd/al Met
L00105149 Asperlis BBl G Gled ol s el SEicer PRGN ALALR25 Ol Ser Cly

Gly Gly Gly Ser Gl Gly ser Gl 40 S lle Val r Gln Ser Pro
Asp Ser Leu A&37 F‘ éﬁ‘ 554 “‘f’@g %%B%gi‘fg@ %@é @é@f’g@‘?lﬂ@ﬂﬂ“ 95150155160
Gly Glu Arg Amaatwie @A@ﬁf@}@@m seeSdroiicerigal srecfigrisdnacumiuogestasn Gin Lys Asn
Tyr Leu Ala TiphBysi b ieda dysrRigrals 480485 R0r&nio Psa, Riailiye kasultie Heolsin Trp Ala Ser Thr

Arg Glu Ser %ﬁ‘u%@%&% 195“}%%%?;‘%%] ésG|¥l$?eE@¥s§rgl GhiddiaRRRpe Thr Leu

2102152 hr er Ser Leu,G lu Asp Val Ala Ca/s His 225230235240 GIn Tyr
Leu Tyr S&r Tfﬁsﬁﬁ%ﬁg%b%ﬁﬁ’%’ Fﬁmﬂjegl?f;‘?ﬂoﬁ@@ﬁﬁﬁfé R QR YUEIEPPro Lys Ser Ser
Asp Lys Thr HRSThis yaab arerroddoptbaile eybeing AkiiPed BhindsmiailBipmiePro Ser Val Phe Lea

Phe Pro 2752B0R% tigdsysitiran yadispnihiegtidveld IRgiqudeg pbsifsn Glardal Thr 290295300 Cys

Val val Val A I T Gly val
Sl val His A B, L ) %@@%ﬁ%@% RS é o %%%%ﬁoﬁ%@vsz Val Ser
Val Leu Thr VA'946318 3889 P HiPEH AR Frplnd uAé{‘?@W )!(‘I% IR Mefa Vel ser

355360388 Adiys.y& Als residuesAt Pre e Biud beTFhreiSeslipgatelays820878680:Gly Gin Pro

ﬁrg CTSLU FC’ro %@éfaﬁyreﬁgéh@@dﬁ&&mﬁ?hmwp @%@%@9@9%%@%%&%&% AsnA C85|n c\3/?| (S;r
eu Thr Cys Leu val Lys r n Gly Gin
Pro Glu 420425430 Asn Asn%“r%%%iég%hgrrg &g f%ﬁ tg Aégt %‘ @Lérgéé) §%§%3544o445
Phe Leu Tyr S@r"‘lﬂtférﬁ ﬁrﬁ*ﬁp\?ﬂ%\é’pﬁ%@%ﬁeﬂr@aﬂﬁatﬁﬁ‘@ﬁﬁ Q§f9 @ﬁﬁgﬂﬁﬁr ﬂs"i’Wﬁ‘P Phe Ser Cys
Ser Val Met HigiG) & AldbEtiatais nsnndisBy pt8850430H 15 489 ddmiBhaliys Berdcdu Bee Lea Ser Pro

Gly 485490 <2MmRdrd HPridTArahR | @mesﬁmmfm@mgmm%@%%ﬂumanized

FUN1 SMIP I\/J)Ole15 atﬂr%%n%t%?govaae”%eg faanlzed FUN1 <40I(l)ﬁ<3226 ca tlgc gc tcctgcaagg

ur { amino acids inc
cctggacaag aatcaga gagct tata% acg tcaccgtct ggtggcggcg ggc ag a aactact

tgggcatcta gatitaee @aﬁa&e&:ﬂ Qe §ataAsEcRIEERATEE a@Sg'ﬂJﬁg@aﬁg%%cgacgggag
cctcaggtgg gatet§actreatopcadtrgitgite ¢tiyogatiatthdeatesty esitgiggdcatgbacdigag
caccttcacc gaiggarpatiagisassaly @éﬁ%ﬁﬁé%ﬁﬂ(@@ﬁ%% PHSSYIEARY & Shoegagiac
ccagcag%%a C gﬁ\ga%CCt c{agcctgc&g gtttpﬁ fﬁ)l’%tga Zg_q r(rﬁ: Ct%%qggf:tg teg{’i ? aﬁca aac1|;gggt
attgatcctt'acta accagggaca cgtcca cggccg C gtta grgg R dgagg ce ggcggaggtg
gatccggegg czygiﬁe ﬁ@%ﬂﬁf@@@@%‘@g@%ﬁé}d@%ﬁlﬁéﬁ@ @65@@%&1@@ etéétaa@éx etegains
gtggcagegg géidetgald)iggtiagtiidegoRcandatgpagateath Bage 20Iveligigatygtasd-gogacaggcee 120
tactagttac 1803cR0GHRCKAHP 9agHe 6 6%%tta 925FA%Y 369 69%999%%46@(6%9*@ ctg 480

ctecaaceag 540 geatac g gl i e @@é%%%é@%i&? R A gteRgnoredo

2479.100PC08" EIUE
ccceccaaia cEEARGY SR @6&&&&@{@9@!@&6@&&*‘ Jootyerjgaddty agdcacysisl adéatgaydt caagttcaac
960 ggtgcataat gccaagacaa agccgcggga ggagcagtac 1020 cagcgtcctc accgtcctge accaggactg
gctgaatggc 1080 ctccaacaaa gccctcccag cccccatcga gaaaaccatc 1140 ccgagaacca caggtgtaca
ccctgecccc atcccgggat 1200 cagcectgacc tgectggtca aaggcttcta tccaagcgac 1260 caatgggcag
ccggagaaca actacaagac cacgcctccc 1320 cttcttecte tacagcaagc tcaccgtgga caagagccgg 1380
ctcatgctcc gtgatgcatg aggctctgca caaccactac 1440 él%tccgggt taa 1473 <210> 227 <211> 490 <212>
PRT <213> Artificial Sequence <220> <223> Humanized FUN1 SmIP M0115 - a generated variant of
humanized FUN1 <400> 227 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 202530 Asn Met Asn Trp Val Arg

Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Asn lle Asp Pro Tyr Tyr Gly Gly Thr Ser Tyr Asn
Cln 1 ve Phe ENEEAN | ve CCIvy Ara \/al Thr Meat Thr Ara Acn Thr fer lle [|er Thr Ala Tvr AR 70 75 QN Maet



405410415 Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu 420425430 Asn Asn Tyr
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe 435440445 Phe Leu Tyr Ser Lys Leu Thr Val
Asp Lys Segppy 9o liR{eiRsGIn Gly 450455460 Asn val Phe Ser Cys Ser Vgl imgtbiis.(aly Ala Leu His
Asn His Tyr 465 470 475 480 Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly 485490 <210> 228 <211>
1473 <212> DNA <213> Atrtificial Sequence <220> <223> Humanized FUN1 SMIP M0116 humanized
FUN1 <400> 228 - a generated variant of caggtgcagc tggtggagtc tgggggaggc ttggtcaagc ctggagggtc
cctgagactc 60:¢¢\gioRag v GHgaBiCarfiicaghearia aatarigaacigal Arerearust d4ihesagggaagg
ggctggagtg gg;[glpea}%% gtt%%tggtéi%ctagﬁgt g éz?uf_t%%t%c 1{% iai,;;\tcagaagt tcaagggccg attcaccatc
tccagggaca acgccaagag ctcactg ‘a‘tarz ctgcaaatga tata g?ac acagcctgag acgacgggag agccgaggac
ggcttactat acggecgtgt gttatRydtdiRiggdacigdugdees ﬁg)éb‘?éiég@%j% BERJGHECHBE SO0 BB Ytcaccgtct
cctcaggtgg aggogy ticeigy egyhggig=itegycan iyy egghieg 420cggigy cggoyghatiigacat cgtgatgacc
cagtetceag adiegriass (IRIGIRMATNUARIAIIR CRTSURMRDAINRAY rdialiarliptacag
ctccaaccag aagaactact ta gta ccagcagaaa.ccaggacagc, ctcctaa a gggcatcta
cocgagaate cGIBRLE Ha AR oo T RS PR e B PR s Sl R et gcag
gctgaagatg tg@%ﬁgﬁﬂﬁﬁaéﬁﬁﬁéﬁtm deaine aeidagrykpyalesitiggceeeriipadeddysitiiagatcaa
acggctcgag 78eopectaststidcigatdaaanitasacatgiacrandgigtiasageaseigaagaegcgggt 840
gc?ccgtc?g tcé%%%ﬁk%%%%&?éﬁ&ﬁt&%@%fc%%H%%f%%é%b%?fﬁg%a%b%%ﬁﬁgéﬂg%?a?ﬁﬁ%gt%g: t
ggtggacgtg agccacgaag accctgaggt caagttcaac 96| ac .aacagcacgt acggc a accgtgtgg
ggtgcatagégca%g ggfc? 8%3%@%’5&%&%%%&2%%%@@%9@3 %%%E&gi&%ﬁ@é@&&ﬁ%g&?&é{&ggc 1020
1080 aaggcgtadstigegeqyectet aatindaplectdsesy ¥ etodditya yaaundfidubigrtaaageca
aagggcagcc dogagadcsa sapplgiacedeseligdnsieovatcccgggat 1200 gagetgacca agaaccaggt cagcctgace
tgcctggtca aaggcttcta tccaagegac 1260 atcgeegtgg agtgggagag caatgggcag ccggagaaca actacaagac
cacgcctccc 1320 gtgctggact ccgacggctc cttcitccte tacagcaagc tcaccgtgga caagagcecgg 1380
tggcagcagg ggaacgtctt ctcatgctcc jg ?g&atéwaglﬁ%é%@@%ﬁsﬁMo acgcagaaga gcctctccct
gtctccgggt taa 147372105229 %2113 490 212> PRT X213>TATtficial Sequence 220> <223>
Humanized FUN1 SMIP gﬁ an gpnnmfprp\/ ian B‘ﬁﬁﬁmani'md DS 229 GIn val Gin Leu

Val Glu Ser Gly Gly|Gly Leu Val Lys Pr¢ Gly GIjdasalar Ser Ley @rgh[LuiSenCys Ala Ala Ser Gly
Phe Thr Phe Ser Asp Tyr 111 2479 T00PC09_SEQUENC I I XT 202530 Asn met Asn
Trp lle Arg Gin Ala Pro Glgﬁaé y Lea!Gh %i%r\wfa'ﬂ%%ﬂ,%g Ser I;SS}I:]L'?MAI\S; Pro-TyrTyr Gly Gly Thr
Ser Tyr Asn GIn Lys Phe 505560 Lys Gly Arg®hie-Teirdtg&®er ArgtAdp KsiRAla Lys Asn Ser Lea Tyr 65
70 75 80 Lea Gin Met Asmhperb&a Arg Ala Glu Asp Thr Ala val Tyy Byrgys 859095 Ala Arg Trp Asp
Tyr Arg Tyr Asp Aspg-Gly-Arg-AtaTyrTyr-VatMet 106105110-Asp-Phe Trp-Gly Gin-Gly Thr Thr val Thr
Val Ser Ser Gly Gly|Gly 11 96125 Gly|Ser Gly Gly Gly Gly ser Gy 81\P&ky Gly Ser Gly Gly Gly Gly
130135140 Ser Asp lle val Met Thr Gin Ser Pro Asp Ser Lea Ala Val Ser Lea 145150155160 Gly Glu
Arg Ala Tifir lle Asn Cys LysiBemagvdbincoasabtiea diirk6adidelcén Serdvaliphsnasin Lys Asn Tyr Lea

Ser Gly 16520 0 b r1&%%’@3%%%*@%559”%%@;’*ﬁ?i@%%%%@“&%%&@&’é&%8'%‘hr
lle Ser ser Leﬁéméﬁg)&%ﬁ % I}f\?zﬁef')?r# ﬂﬂ%@%’éﬂ% ﬁ @%’2&6%‘% Tyr Lea Tyr Ser Trp
Thr Phe Gly Gin Gly Thr Lys Lea Glu lle 245250255 Lys Arg Lea Glu Pro Lys Ser Ser Asp Lys Thr His
Thr Cys Pro Pro 260265270 Cys Pro Ala Pro Glu Ala Ala Gly Ala Pro Ser Val Phe Lea Phe Pro

275280285 Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val Thr 290295300 Cys Val Val
val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn 305310315320
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Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg 325330335 Glu Glu Gin Tyr Asn ser
Thr Tyr Arg Val Val Ser val Lea Thr Val 340345350 Leu His Gin Asp Trp Leu Asn Gly Lys Ala Tyr Ala
Cys Ala val gy 239309265 Asn Lys Ala Lea Pro Ala Pro Tie Glu Lys Thr JgSef.k¥seAdakys
370375380 Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Lea Pro Pro Ser Arg Asp 385390395400 Glu Lea
Thr Lys Asn Gin Val Ser Lea Thr Cys Lea val Lys Gly Phe 405410415 Tyr Pro Ser Asp lle Ala Val Glu
Trp Glu Ser Asn Gly Gin Pro Glu 420425430 Asn Asn Tyr Lys Thr Thr Pro Pro val Lea Asp Ser Asp
Gly Ser Phe 435440445 Phe Lea Tyhiger Lysh&aHi Y a Aspihye e Arg Trp Gin Gin Gly
450455460 Asn Val Phe Ser cys ser Val Met His Glu Ala Lea His Asn His Tyr 465 470 475 480 Thr
Gin Lys ser Lea Se L3> Artificial
sequence <220> < 112 humanized
FUN12479.100PC cctggaaaag
aatcagaagt atggagptga tataggtacg gtcaccgtct ggtggcgese ggagacagagydagaactact tgggcatcca
gatttcactc caatacctrt Reteft by &@T@Q@th%(g ca [gglacylqy @gcagcacyt aaggeptacy tccaaageca
gagctgacca ategeeptgg gtgctggact tggeageagy algeagasy a‘fi?ﬂ%m dic titciggata ggcttgagtg
tcaagggcag gcagcctgag acgacgggag cctcaggtdg gatdtgdedirteaccatéac tagcttggta ctagggaatc
tcaccatcag actcgtggac ctgacaaaac tcttcctctt ca1gcgtgg&gp&g§gtgga %r’:c!g’tglggt cgtgcgeggt aagggcagcec
agaaccaggt agtgggagag ccgacggctc ggaacgtcti-geetetceettggggetgag-cacetticace-gatgggaaat
agtcaccata atctgaggac gg%t{%ct?teaoq g%qttca ctagatgAttdefcaagtccNeégcagaaa tggggtecca
cagcctgcag gtttggccag tcacaca é’c CcCCCCaaaa ggtygagergfgigcataat cagegtectc ctccpacaaa
ccgagaacca cagccjgacc caatgggcag cttcttcctce ¢teatgeteeg ggctac
gactacaaca tgaact gtgc gttatggact

tctggggcca ggcggagptesginteqticancagrieast ctccctgt accgt gg gaaag ttcctaagct

tctcggttca gtggeagtgy cifgaadaty Tigeaactta gguaccaage tggagatcagceaccgigee cageacctga
cccaaggaca ccctcatgat aggca “gaag acggtgagg. gccaagacaa agccgceggga accgtcctge accaggactg
gccctcccag ccccca egeetggieaaaggeneia@sggagaaeaactacaagac

tacagcaagc tcaccgtgga gtgatgcatg aggctctgca taa agtgaaaatc 60 gcaacaggcec 120 tactagttac 180
cacagcctac 240 aacatggga¥ I HyghaetyetvesGajyeggdteya20dijearitgtaiagadttcaaccag 540

cctgatctat 600@tzigggadaditritachgicanss 0faggaificgag rdSiagesgteael 346 eteseggacc 900

1560 cacgpoe e 1aoD e T e e ROl oo prr
13> AP ARV S AR e Tt EURID S R WA RIoH U5 SR Sor et of
humanized FuRRlYraiise ravicianpdiiived Yaromrseidonahrrsiivval Bl yePraosigfAla 151015
Thr Val Lys llen8es Sy sbiymdtad Rdrdaitiey ddsirdehsohpepanel v/ 202560/ am Mesutsrofip Val Gin Gin
Ala Pro Gly Lys GlycLei Gl Wetk3os 4&5@%/@8@@@&we%xsg%%c/@gﬁ%mgser Tyr Asn Gln

E_LISTING.T]

Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp. Thr Ser Thr Asp, re5 70 75 80 Met Glu
Lo sor 20r vanRR A e B Ao AT R I, £ 855008 ARC RIS SRYFIAIN Tyr Acp
Asp Gly Arg Aghtingreaybar anst 2081081 omispPdktesatyedieeGly Thr Thr Val Thr Val Ser Ser Gly
Gly Gly 115120125 Gly SeDekytictyahafly Hersly SolyteiblkSanalyiehne bt Glyrd30135140 Ser

Asp lle GIn M ' Pr r - Asp Arg Val Thr lle
Thr Cys Lys Sgehrq?smér%ﬁ%%ﬁf%ﬁ.ﬁﬁbhﬁé%?‘?gﬁ@ gﬂ“@’%s%%% %?/‘?s %%%}éleu Ala Trp Tyr GIn
GIn Lys Pro G%F?é’@fé%b%@@&f@réﬁ_%ﬁ%bﬁé@ REH Ei*frHﬁlBJ%BP Prrigby BIdrYEr Gly
195200205 VaPrySarf argPhe s GhidesGlijSeialgmnosspdiesTémdeeu 210215220 Thr lle Ser

Sf%i%gplggm Glu Asp Vg é@ihﬁiiﬂ@b@%ﬂ&ﬂ@%&#@s?ﬂ protei_?s oé thi_sl_ T Phe Gl G

: n,Tyrle erIr r Phe Gly Gin
Gly Thr Lys LegtrjS %Eﬁﬁgﬁg%é%y%%dpﬁeé\%ﬁéﬁ%ﬁ%%ﬁ%%‘g;a ertg_ R‘é{&ﬁ(yéé’ qnhcé r%suPﬁP Cys Pro Pro
260265270 C<'Br&iKIal 6ok neH ARG Aashr 5B AP P G ST REB755 85 Pro Lys Pro
Lys Asp Thr LeepeedanSecampiNanPno s ikeNgl ditk 220Q29688C@yditvakVal Val Asp Val Ser His Glu

Asp Pro 64u Val Lys Phe AsRi30R3108483205THR Tl lAsRfbs 6 GlibkalidisiAsn Ala Lys Thr Lys
Pro Arg 325330335 Glu Glu Géré g%\ré n.Ser.Thr Tyr Ar
ys

\rg Val Val.Ser Val Leu Thr.Val 340345350 Leu
His GIn Asp r|oe ﬂ‘é%“)&%“n'%i'y | a %P 3&\%‘ gO_XTaa %@&%@ﬁé%’%r@ﬁ%iﬁgq_@u Pro Ala Pro
lle Glu Lys ThPHI€'SBRDyRSRAIPRCSIRT: S8G Ubigtitsiion of Aryitsp et elisnes. TV aifaleu Pro Pro
Ser Arg Asp 385380895400 iBdurhedifithtibys Aencoln el Bardtare lanCysibdu al Lys Gly Phe
405410415 Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu 420425430 Asn Asn Tyr
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe 435440445 Phe Leu Tyr Ser Lys Leu Thr Val
Asp Lys Ser Arg Trp Gin Gin Gly 450455460 Asn ValtPhe Ser Cys Ser Val Met His Glu Ala Leu His
Asn His Tyr 465 470 475 480 Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly 485490 <210> 232 <211>
1473 <212> DNA <213> Artificial Sequence <220> <223> Humanized FUN1 SMIP M0118 humanized
FUN1 <400> 232 - a generated variant of caggtgcagc tggtgcagtc tggggctgag gtgaagaagc ctggggcectc

agtgaaggtc 60 tcctgcaagg cttctggata caccttcacc gactacaaca tgaactgggt gcgacaggec 120 cctggacaag
aacttnanta Aataaonaaat attnateett actatnataa tactaattare 120 aateranaant teaacnadcrad AaAtecacecata



ctccaacaaa gccctcccag ccecccatcga gaaaaccate 1140 tccaaagceca aagggcagcec ccgagaacca caggtgtaca
ccctgeccce atcccgggat 1200 gagetgacca agaaccaggt cagectgacc tgectggtca aaggcttcta tccaagcgac

1260 atcgcegigsh agigggagag caatgggcag ccggagaaca actacaagac cacgcgicepshagdhaiggiggact
ccgacggctc cttcttcctc tacagcaagc tcaccgtgga caagagcecgg 1380

2479.100PC09_SEQUENCE_LISTING.TXT tggcagcagg ggaacgtctt ctcatgctcc gtgatgcatg aggctctgca
caaccactac 1440 acgcagaaga gcctctccct gtctccgggt taald73 <210> 233 <211> 490 <212> PRT <213>

Artficial SequgpegfeatrreanbimA VRIS MO srgspRraled yaiag el humanized
FUN1 <400> 233 |% B§G|n Leu in, Ser
la

AIa u Va ysS Pro G Ala 015 Ser Val
e o P ey By A R e oy, PR SR G0 B KBRS ot A pro
Ely Gin Ely Lé@iBlieTahavieesiivcdsdBlg Asmae AopyPedtity, Tynaly l@lyﬁeﬂﬂgw toyr Asn Gin Lys Phe

505560 Lys Gmmyaéa@btm@ewﬁao&wdmér bsiGeeplaioes Tasifdd TENH5ig4u€5, 80 Met Glu Leu Ser
Arg Leu Arg Se Q/ ) Asp Thr Ala val Tyr Tyr Cys 859095 Ala Arg Trp Asp Tyr Arg Tyr Asp Asp Gly

Arg Ala Tyr Tyr Met 100105110 Asp Phe Trp Gin Ely Thr Thr Val Thr Val Ser Ser Gly Gly Gly
115120125 Gly Ser Gly Gly BRASFHEM e EIG E@Vé’?‘@ér eRPBRIERIEI)288%35140 Ser Asp lle Gin
Met Thr Gin SsvRienemediflasiosdentaiiBed ValinadBdesortss Taor € lyAspsaigNabTlynie Thr Cys Lys

Efr fseglcgglzgﬂé@irh@mg }méﬁéy&ﬂy@trﬁﬁé@e@m Gishaie/Epidne lgwealaﬁrp Tyr Sﬁzig 5Gir\ ILFs)/s Pro
r val Pro
Sgr Arg Phe égeﬁfj @g@g%@; %é—gﬁ&;‘ﬁﬂ—é/ Aﬁ%%ﬁgﬂ%% égzﬁ%{?%%n é%léf)é%gLeu Gin Pro Glu
Asp val Al TASR] Qréb@éﬁé%ﬁ@i@@ﬂ T07-Led Tyl et SRUPRYMESIN Ely Thr Lys
Leu Glu lle Zm%thggmgdlede@ﬂwmmwm@epﬁeemsﬂ}eh?s;mHrmmaﬁ;ysemutmﬁ&o 260265270

Thr Low Mot s St At Tt B Gl vl T 2902500 s VAl ﬁ'ﬁﬁ@ﬁ\ Al e i Ol Adp b
rLeu wvetlie %ﬁrggl’?g U 6} r C\%Ts’i‘\%fa va S‘é‘)I¥ al ser RIS Glu ASp Fro

Glu Val Lys P%e As 30 enFy? NVl spr;gg i \E}a[f Alx Lys Thr Lys Pro Arg
325330335 GRYGHFEEnR %H%‘é?“?ﬂkymw@‘w 1@!@?@9&%@'#&% YaPlyse52385d Leu HiS Gin
Asp Trp Lau AstyElyLykatai] s AlaliGesriildes Seit 58360868 wsPayscilarlyeuréforath Pro lle Glu

Lys Thr lle S%rbyﬁoﬁléthméﬁe? %%’éﬁﬁﬂfi@ Y-GENIR AR %M%EMH}T@[}B@%BFQ Pro Ser Arg
Asp 38539039540 %Iu r Lgch {1 VaI er Leu Thr (IE yS Leu.Val L S, Gl 405410415
Tyr Pro Ser AspYI A {}de %F‘u 1o RS AS ?y gn%? 825%%) § t%yr Lys Thr Thr
Pro Pro Val L@[PF%’&SWA@Y@RP W‘Pfgﬂj@ﬂ?ﬁh@ﬁ§oi@%}b”€®9r4@@@@6‘b’ﬁ§t%hﬁﬁyf38er Lys Leu
Thr Val Asp 450455 rsre\&d ¢ heaBer & ye<Seriviad pide HiBHoo4e OfTPE G fioLipspSerihgu Ser Leu Ser

Pro 485 810023 A 2oLk 213 BN MG REdSRERAs020~ <223~ Humanized

FUN1 SMIP M0119 - hum |zerq FLIJNr%éb0%> 23? gene ated variant of. ca (ﬁa%c tggtggagtc
tgggggaggc ttggtcaagc ctggagggtc cctga tgtgcab %ctSchgr;egé £Cace ActdCaaca

tgaactggat ac§EadyefUPOceEREnagH @@m@gﬁmmwﬁ:lﬁﬂaé@ﬁg R Ftéctagttac 180
aatcagaagt tcaagggt tg aticactajcoiceagggaca atygacaagaa cicacigaip24tigt daarm acagcctgag
;%;;ggggac w&%ggtgtc% %8‘@8&9{%&3&9 %:%O@éﬁﬁg%f‘tﬁg&ggépﬁggége Wtaﬁ%ggigggggcg
420 ggtg%%ggéﬁﬁg 1ch r(:(:%1 PTGl 8&%%@%?'&%?%‘? a?gt%ﬁ%%gaggaé ag tcaccatcac
ttgcaagtcc ag@é@@&gﬁg‘\tﬁfﬁ&@f&céﬁﬁbﬁbf@m‘ngdé@@é(@ﬁ&t”ﬁ@aﬁ&@éﬁd‘gﬂﬂt@@tﬁ%gcagaaa
ccagggaaag ttectaagein@P pogfcatditadiag ggdatinty gagtsncaniaiagatisdgigacagias atctgggaca 660
gatitcactc tcagcaleag-Cageaianag SrIRAAYRI HrsRactr HasigicaldadiE8riBRGIaLARKYtagac

gtttggccag gggacca @g tcaa acggctcgag 780 cccaaatctt ctgacaaaac tcacacatgc ccaccgtgec
cagcacctga a E%Géﬁg 6%&\ccgtcag tcttcctett ccccccaaaa cccaaggaca cectcatgat ctcccggacc 900

cctgaggtél catgegtggt gotggedgty pigiieripmisaboiiyaggrearrfitsaay 98D tsaecdteglglaoggcgtgga
ggtgcataat gcgeagacarhageageaoaggaseagiaeldzd isasnaracolasceiotionhaascatanic
polypeptide and non-polypeptide fractions. Further purification using
chromatographic and electrophoretic techniques to achieve partial or complete
purification (or purification to homogeneity) is frequently desired. Analytical
35 methods particularly suited to the preparation of a pure fusion protein are ion-
exchange chromatography; exclusion chromatography; polyacrylamide gel
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accgtcctgc accaggactg gctgaatggc 1080 aaggcgtacg cgtgcgcggt ctccaacaaa gecctcccag cccccatcga
gaaaaccatc 1140 tccaaagcca aagggcagcc ccgagaacca caggtgtaca ccctgecccc atcccgggat 1200
gagctgacca@gpassagdhsagectgacc tgcetggtca aaggcttcta tccaagegac 1260 afeggqoig adtgggagag
caatgggcag ccggagaaca actacaagac cacgcctccc 1320 gtgctggact ccgacggctc cttcttccte tacagcaagce
tcaccgtgga caagagccgg 1380 tggcagcagg ggaacgtctt ctcatgctcc gtgatgcatg aggcetctgca caaccactac
1440 acgcagaaga gcctctcect gtctccgggt taa 1473 <210> 235 <211> 490 <212> PRT <213> Artificial

Sequence <2¢0zraaunanzRd ELCSMIR M_% #%ﬁ;eﬁgw@?ﬁf#ewmh%wamzed FUN1

400> 235 Gin Val L | Glu S GI VIL 1015 Ser Leu Arg L
;er C>ys Ala ,Olélét‘rggwénﬁ/egﬁ%veaﬁﬁ;éjﬁaeseé%?o Xﬂ}?}é g%‘@'a%t\g %@ﬁ{i@ghé Arg Glne,rO\Iz:la lFj>rorgalyeu

Lys Gly Leu Glu Trp Val 354e48isappessis |@f/&g@ resayrdiselaiyrelgonteSeiyruasaatimLys Phe
505560 Lys GiyAng firéclibir |&ﬁrﬁ©ﬁiﬁﬁ@rﬂ\§ptb?é@zﬁk§ém&aﬁ§0rﬁeéw EEVE Bhsich thdiiheU Gin Met

Asn Ser Lgu *}%ﬁ@&"ﬁﬂ diifed RiHA B?clt@bﬁ T ¥ 80R5:618,4 eT¥ Arg Tyr Asp Asp
Gly Arg Ala Tyr r Va, %% 479.100PC09 SEQUEN L|S ING.T T 100105110 Asp
Phe Trp Gly C'(J:I?] fﬁg{?% r W§é‘?%é¥°@ﬁ%ﬁpélﬂ‘f§ BTSSRI Sy Gly Gly Ser

Gly Gly Gly Gl;psf@ct;@/@w@lg@y@a@mmm selurly nbiGinekletstateGih SenfrrbfgspSer Leu Ser

Ala Ser Val 1453504 Bkefbrelvibopdeas\alaislin Drsteis t:4e H8mSae GvpehMahiau Tyr

165170175 Seh a8l mfﬁ%lnﬁz Q?&J&( I Leu Ala Trp Tyr Gin Gin Lys Pro Gly 180185190 Lys Val Pro
Lys Leu Leu IIe Tyr Trp er Thr'Arg Glu Ser Gly 195200205 Val Pro Ser Arg Phe Ser Gly Ser Gly

Ser Gly Thr Asp Phe Thr LE§PAGHY 536161 WS ETerdio 2 (MBI pYe e o8prositRim et Tyr Tyr Cys
His 22523023522 0a8in sijiecedTiyr et iDration RheGyGiaGlysThihkysten@ients, 248250255 Lys

Gl Ala P10 SEL VAL Phe Lo Ehe P e eabaoee B @@Eﬁf@@iﬁﬁéﬁ?’%ﬁ%@ A a0 Th Pro
Y Ala roS I rQ S I eu et lle Ser rg I Pro
Glu Vval Thr 2 %é%%% %gb %%I?EP%}E ’%@I@ lisgel‘%fl}_gyé 5 n i Po?% ssﬁ%e Asn
305310315326“1‘?5‘@“9(%"A%Bf@%}&rrdﬂu%m@"ﬁéﬂ%ﬁ ES@Q*HF‘E%WA?@JQ%%%% Glu Glu
Gin Tyr Asn Saviiporignt AfghéatrapSetidraldumin BhrcvasBd0iRd5850it 80%klisiGint A8H:Trp Leu Asn Gly

Lys Ala Tyr Al@b@Mﬁ?‘bﬂ% VA RRI5895 3RO his AladueUBEAR RrerIadslideyseT hr lle Ser Lys
Ala Lys 370375%ﬁ Gin Pro, Art% Glu Pro G{h Val Tyr Thr Leu Pro Pro Ser Arg Asp 385390395400

Glu Leu Thr L9 nw?aqtger Leu (I:‘ﬁmeys &li val Lys Gly Phe 405410415 Tyr Pro Ser Asp lle Ala
Val Glu Trp Glu Ser Asn GIaS/'PFaciic IRt enyixiap hefiegras /i fiaiino Pk Val Leu Asp
Ser Asp Gly Serdimetd 3aektd?skihe &@amﬂ%hLyéthemmmbﬁamsweﬁeTm@Trp Gin Gin Gly

450455469 A%@Jé’h@ré%ﬁ YR SEEANMBIHRe Gl fff?c'—tﬁHd’H@zé Sof ¥WnAQSids 0 475 480 Thr
Gin Lys Ser L er Leu Ser Prlo G[We488n5%g%9}t<o%%0> 236 < els%|>n 4 3< ZRX% /%]éi Artificial
Sequence <2 Q?Zég Nicdtde sequence enco gpﬁumanlze E}NT 0 usion protein
<400> 236 ca@@@é&%@c feetgtanses) fé&b*@é?c&&gﬁ%%ﬁ@&a@@awgag@f@aﬁm&@@ﬁé@@ti@&sﬁzﬁgtct
tggtgcagtc cttewgatatgyettyautipdcantgirad hedggcigagtacgacgggay ictiaddtaindggoudtgag
caccticacc ga&gga@mggémt%ﬁmmeas&%@@% ABgsGR, GRaRARNRsLggOgCCle
gactacaaézg tgaactg é%tt t aclEa achl:a tc at agc;&g % tr attactgtgc gttatggact
tctggggcca ggc%g gggtg ccg ggff; 'f] '5‘ %5 ]tj% %% EtagthC 180
cacagcctac 24beyageigedy Byl wm@géggaﬁamd%wq@ﬁwlgﬁ@u EN
CE_LISTING. J%EygthWQIQEGtg’aEﬁHl@g&gaﬁgaoﬂfmmﬁcaa@ whieerigge igtgteictg 480
09¢0303000 CSRneRLaREsAIREIALIRIROININBLANAN bInRTFaaRAgD aagaactact tagctiggta
ccagcagaaa ccaggacagc cgcta atttac GO%éﬁ f%catcta cC gaatc C % tccct g{@ gattca
gtggcagcgg gtctgggaca 66 aé?t 'QH(?&I@H 89 fd’iﬁfg 5&'3’3 Eﬁ‘a?@“?gﬁg@ %ﬂt%r‘ft gtcat 720
caatacct&%ct&@t@@é@dﬂt@@t@&@@b‘@d&@@@c Tdﬁ@dﬂﬁd@cé@b@mp?%mf@@mﬂﬁﬂm@ﬁcaaaac
tcacacatgc ccanegitgeiopageRtel e CEgUesHib8 40 d tascltcas isiteristirieaceanaa cccaaggaca

ccetcatgat cteagaaack Qe(fﬁm §91% A CAIISRIGY 9&5%9%8 %%ﬁagg?cﬁg%gu @g gpagticaac 960
tggtacgtgg ac tggag cat tqc aa ac ccgcggga ggageagtac 1 agtacgt accgtgtggt
cagcgtccte acgg GS&: b @&%aﬁ??}'éeaéaacﬂf LUy S GraRlst eRfMbacaaa goecteccag
cccccatcga gd&@@*@@ﬁﬂ@ m&iﬂﬁzwgﬂeatM%eagce @@g@g&taoea@’a%ggfgtm ersigdbecc atcccgggat
1200 gagstgacenrngassCReoCRHsigRCRIoasagteR arguci¢alisradassonhd hferisoccatgg

agtgggagag C@S‘F%Q%‘Eﬁ% ﬁggggﬁg@g%% aagac c,g]% Gee %‘#’ gggctggja(%tc acqgglc cticttccte

tacagcaagc tcaccgtggacaagagcagg 1 ggcagc gg ggaacgtc ca‘tgctcc g?ga gcatg gggctctgca
caaccactac 1440 acgcagaaga
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gcctctecct gtctccgggt aactcattat tcaaccaaga agttcaaatt 1500 cccttgaccg aaagttacag cccgaattct.
agcccaggcec agggcaccca gtctgagaac 1560 agctgcaccc acttcccagg caacctgect aacatgcttc gagatctceg
agatgccttc 1§20, A3%A0aE10a agacttictt tcaaatgaag gatcagctgg acaacttgtt gitgaaggag,dhgp teettgetgg
aggactttaa gggttacctg ggttgccaag ccttgtctga gatgatccag 1740 ttttacctgg aggaggtgat gccccaagct
gagaaccaag acccagacat caaggcgcat 1800 gtgaactccc tgggggagaa cctgaagacc ctcaggctga ggctacggceg
ctgtcatcga 1860 tttcttccct gtgaaaacaa gagcaaggcc gtggagcagg tgaagaatgc ctttaataag 1920

acatcttcat caagtacala HRcaRIANAARIGSAII SAARIMRAINANIIREIE 19RO aRgRCiRGA tgacaatgaa
gatacgaaac taa, 2013, <210>_§3 <211> 670 <212> PRT <213> Artificial Sequence <220> <223>
humanized F@Rﬁs Btﬁly::ﬁ)ll_lf 4B E.'ﬁFbtein <400> 237 GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val
Lys Lys Pro Gly Ala 151015/&&¢ (gt geneies sauifsmpsiilaskedisPyrratamalwayskp Tyr 202530
Asn Met Asn Brpiaidiirgie imdsdaderditdystatie Glydeed Glis TiimMeim@akdth&iledsn lle Asp Pro Tyr Tyr
Cly Cly T SergyeARN PR i e eRraR hes Sy Sy e i MR AGASRLrer lle Ser Thr
Ala Tyr 65 70 75 80 Met Glu Leu Ser Arg Leu Arg Ser Asp Asp T?]r Ala Val Tyr Tyr Cys 859095 Ala
Arg Trp Asp TRHRRFHSR K@y Eﬁ‘@?}%ﬁ%s’ RERF HSIPY S WRSPHOBICEE2 R GIRES Bhe Trp Gly Gin Gly Thr
Thr val Thr V&CSHriS#ioB)p Gy GiiZing uiitaesi@yree oGiycGigrGhushe SepBHI@NoGly Gly ser Gly
Gly Gly Gly 13043mtA0FSeesnile iakMebduidaia $eit BroaAsh-SaH=eigdoNahSer Leu

aen aIn Lys AEor LR R By dhr e o s 2 o R M el e e o
Trp Ala §§r TRFSRIS B deatisny HeB 6 Sne4rergiads WHFIPHA Y BIFSW %ly Ser Gly Thr Asp
Phe Thr Leu 200218820 any sy Sers et GlreatdbBhy Aslowal ddgidel dyneBfiveys His

22523023524 (R A8 rHeiy MEREEIVANTAEENR e &I Ir bsibpibidddie, Bage 118
2479.100PCO9 _SE

U E.LISTING. TXT 245250255 Lys Arg Leu Glu Pro Lys Ser Ser Asp Lys Thr
His Thr Cys P%awrgca%%’;@%m 8?/%\;&00?%” I§rxc§3 Eﬁjsiﬁap %et?ry Ala Pro Ser Val Phe Leu Phe Pro
275280285 Pro Lys Pro Ly¥ BIDTHP BB NS MAcsEioR G Rrir BYBeBHAG £PPRAP80295300 Cys Val Val
Val Asp Val SsrrkksiGhs AgpiRcar@lu wihLysiereetAsn@0664 03 BRI AMET{C ALalidisy &ly val Glu Val

T vl 3403 e 65 Aar
rva n rp,.Leu Asn S Ala Lyr Ala (VS Ala vidl oerl sSn
Lye Aa Lou AT e B o D e B SRR o i
val Tyr Thr Le?f PH5T59 @epanliglXp 5Hea dueion MnteiSie sRion R AGHCESIAIVEBE: Leu Thr Cys
Leu Val Lys Gly Phe 405410415 Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu

420425430 AR BN TRLTBLBER RIALaMANBERASD Cly Ser Phe 435440445 Phe Leu
yr Ser eu ThrVa Ser Arg Trp GIn GIn i n val Phe.Ser Cys Ser val Me
His Glu ?Ig Leu His Asn H?Mrafé%‘}'&fg%%g ‘EI%P%E(HEI‘S@%%PES{?@%% e%@%?‘f-‘ﬁ% ?:rly Asn Ser Leu

Phe Asn GIn #8523 00hAgsieietidaseanaading tharmui-cneSis fupiceppisingh 18ir Ser Pro 500505510
Gly GIn Gly ThisGlvsSer, Gdatdsn{ BelClys; Thurihg RhadrsoaGlyokene5bb2@526rkeu Pro Asn met Leu

Arg Asp Leu Ad %‘n%ifspuéﬁ éﬁ(?n%&é@di&é@ %%@%’éﬁéé@.&brh%’@@cgﬁ@, GinMethyg Asp Gin Leu Asp
Asn Leu Leu Lea Lys G StAPS 5 ?555(?0 r Leu Leu Glu'Asp Phe txsrfl Tyr Lea Gly Cys GIn Ala
Lea Ser 56557087 ERIWA RREIHRETY 3 Bl SRS REVACRS B DTS FIMBTIE Asn 580585590 Gin
Asp Pro Agp lle Lys Ala Hisn&adn SapeeineiiscrneimLeiesiossiolosor j3Nhrasiedng Leu Arg
Leu Arg Arg CybihtisnrgoRiereliRsaiByo 6006 the20 @Gliuspenifiy uSenLyshia Veh@iirgn Val Lys
Asn Ala Phe A5 y5,625030ATAANG 8B/ANEI LISGILIRdT EYs B MeLSaLlPhe Asp Ile Phe

645650655 lle Asn Tyr lle Glu Ala_ Tyr met Thr Met Lys Ile Arg Asn 660665670 <210> 238 <211> 1443
22125 DNA <300 KR AEMT SR LSS S SRS 426 CB I SoRPRHE0 235
gaggtgcagc tgipggagesthetgtiaggt ttagtgcage ctggaaggtc cctaaaactc 60 tcctgtgcag cctcaggatt

cactttcags@actattaca tggcctDggpesgncadioclob2P-CoRacenrany Loeangithagiceraacs attagtcatg
acggtagtag taﬁf@(ﬁﬁé‘&%@%@&%%%@é%%ggg%‘&9 Al éﬁi&r?‘%%%%%gfégiﬁ‘%ﬁ%%?é‘&s%watac 240

CE_LISTING. atttctgtgc aagacagaat cctcaggggg tggaggctct gatctgacat tgtgatgacc 420
tcactatgag ctgtAAIEE eIt Gh gy dageh RS L Al g Eg‘?@‘%ﬂﬁﬁtﬁéﬁcé@b tgaccatcag
cagtgtgcag 66 ampHEtcget pabuticittitROengadiagaantoticetjc #80actoteincspdedziaga 840
catgcgiggt 909 aasesthHIRcaasiadmadeqatast R reCaio gl caggaiasic A9 &GFatgcgcggt

ctccaac 10 C a 40 C t cagcctgace %qg[a a

caatggg?agg 15%%@%8%363%’?6%0%%&%?& %?%Jg[;ggﬁig%ét gif%gééc %8’1%%6‘ éﬁctctc%@gg@ggt 1440 taa
1443 <210> 239 <211> 480 <212> PRT <213> Artificial Sequence <220> <223> anti-mouse CD86
(GL1) SMIP <400> 239 Glu Val Gin Leu Val Glu Ser Ala Gly Gly Leu Val Gin Pro Gly Arg 151015 Ser
Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Sér Asp Tyr 202530 Tyr Met Ala Trp Val Arg Gin
Ala Pro Thr Lys Gly Leu Glu Trp val 354045 Ala Thr lle Ser His Asp Gly Ser Ser Thr Tyr Tyr Arg Asp
Ser Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Thr lle Leu Tyr 65 70 75 80 Leu GIn
Met Asp Ser Leu Arg ser Glu Asp Thr Ala Thr Tyr Phe Cys 859095 Ala Arg Gin Asn lle met Asp Tyr

Trp Gly Gin Gly Val Met Val Thr 100105110 val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly ser Gly
Chr CIvs 1151201285 Clv [Rear CIvi CIvi CCIvi CIvi LRear Acen lle \/al Met Thr Cin Thr Pro <|ar 12012RR14A0 <ar



Page 120 2479.100PC09_SEQUENCE_LISTING.TXT 290295300 Pro Glu Val Lys Phe Asn Trp Tyr
Val Asp Gly Val Glu Val His Asn 305 310 315 320 Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser

Thr Tyr ArgWal-32pa39235 Val Ser Val Leu Thr Val Leu His Gin Asp Trp p&pAShs¥dYs Ala
340345350 Tyr Ala Cys Ala Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys 355360365 Thr lle Ser

Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr 370375380 Leu Pro Pro Ser Arg Asp Glu Leu Thr
Lys Asn Gin Val Ser Leu Thr 385390395400 Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
Trp Glu 4054%%@%&& G R0 4Bl ufkanokist dyniais dhhEhtistie fne VabheuaR0425430

Asp ser Asp dnﬁaé& Us&{aéﬂ?éégﬁ]é@y@é Mﬁka%ﬁnatx%réﬁéé‘}&%? FEHALGJHP Gin Gin
Gly Asn val P e Ser Ser Va 2} OAlalLeuH His Tyr Thr Gin'Lys Ser
Lo o Lo SO A SR OSSPS5 167131 RO IS SNSRI moial Sequence
<220> <223> Nucleotlde sAqoerRiiat cEUINg AN EXRISE BIDE (BI'e Yeieess wikin <400> 240
gaggtgcage tqgtogrgitiianasageliRaigeras stggraggnectanasete fie, incBiasagertsaggatt
cactttcagt gacé?“ﬁz&ﬂe?g ?@M@%&%‘a’c&% kFACHRQ8 Jartegagdio 83t 8%8&&@ attagtcatg

acggtagtag tacttactat ccg tgaaggqccg attcacaafc tccagagata atgcaaaaac catcctatac 240
ctgcaaatgg acagtetjally P%égédagé‘éﬁﬁﬁégéﬁ TSR eS 5 P B B SR 51 1R8ggggcca
aggagtcatg gmac@g&tsmmﬂ& \BUHors2 808 24predion ddfskness RT3 asifidiahSequence <220>
<223> Anti-mppse 336 Q@ﬁhﬁ@ﬁﬁ&fé%é{r@h@wﬁ%e@aaﬁllﬁ(c(é%hﬁﬂﬁé%bﬁiéé:’m Gly Arg

51015 Ley Ser.Cy, r t VaI Arg Gin Ala
Pro Thr ﬁ)@s Gﬁm 55%%&%% a%l%éﬁ(ﬁ%% %ﬁe‘?’g @éb\fs%é) é@% ’gﬁ Thr yr Arg Asp Ser
Val 505560 L;?é‘@ﬁf ﬁ?‘@fpﬁ@%ﬁ@ @v%%%&m&w& ASTEIE Leu Tyr 65 70 75 80 Leu Gin met
Asp Ser Leu Arg Ser Glu Asp TéediieEhr, Tyefthe Cy=858095ckia Acgl Ginldsndleapabiasp Tyr Trp
Cly Gin Cly Vgl (ataliFhy 3A0HESKIANEISA! BRIALA 12429 JOORFRBISEQLIFNG LISTING. TXT

<210> 242 <211> 339 < 213> A'tl‘tlﬂ%lal uence <220> <223> Nu%Ieotlde sequence
ors 1 zﬁrﬂ amy mosomes, and Viral Qe
encoding Anti“mouse ig ct ca gg accagc

ain” < acattgtga a
gaatcagddy a@%ﬁ%ﬁb@“&@@%&%&@ﬁfﬁ%@éﬁ%@@E’E@&"gft‘}aﬁ‘a{é%?g Y5y gctga
tcggttctgg tccmmb@czgmgteﬂmglgt:ag’(etgeu‘mmate@@bcmjatel@ma@aceaagmam;ﬁ@gmgtgﬁtﬂacagtagag
aaactactta agigaqicla @H@ﬁt\%ﬁ PeRMaRAR ﬁ%ﬁ%ﬁ%&ﬁ@@%@@oﬂ?@%%ﬁa ctacttggec 120
tctacttggc atcg;actag&liln t(l;{%(aca%a.ctt cacttctr%a c 240 E%%tca cagca tt%cggct&ts OO <210> 243
<211> 113 <2155 Artiticial’ gequen b4 SRAmouSe Ll) light chain
<400> 243 AspPIRAINMUSIG RGE @gﬂse\f?ac;@sspﬂeahags RGPyl dBEDIe %.@m@%@% Ser Ser His
Tyr Asn 2¥s roenfféirBliudihcdProGenSefo@n skiaddabSer KldiGhibdans dtprviai@eoiCys Lys Ser Ser
GIn Ser Leu L@&J@/géﬁg@%@% Ser Asn Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Ely GIn 4045 Leu Leu
lle Tyr Leu Ala Ser Thr Arg Glu % b\b/al §n56 Phe lle Esé gg?l;/ %S r%Thr ASC? Phe Thr Leu Thr
707580 Val GIn Ala Glu Asp' (&0 ALY Ofi ‘T‘ r C VErETR roq_eu fw Phe Ely Ser Ely
Thr Lys Leu Ghﬁﬁé“@bm@gﬁoli|lé§tI®H>V?zF4?Q%i&@%@@gégﬁpﬁﬁ'@@ﬂ@gﬁtﬁmfSequence <220>
<223> Anti-moOtneD86G &k AjtecRAINketic B8z 2dddidyaBily vy @ardayoiyid=hnEly ser Ely Ely

<205 B35 éﬂ*ﬁf@éﬁ@*%g Eg% e S i s oas
< >< > use < >
PR on T ey T ey
Anti-mouse CD%T@‘M)HH@[Dﬁ?&&W%@/WPI@Sér@&VA@”QFGNBSe@EEWEqur Arg Asp Ser

val Lys 1510%hdohnald0zpdssiiilvetts Rl RRT kadsr (Adifjcal Sequabebet 2203 9d523>
Anti-mouse CBg( agp%a%éogsezg@oe@@sea@ I e

PRT <213> Artjficial Sequence < ?> <223> Anil-mouse %fi !2% Rl <4 0> 248 Lys ser Ser
Gin Ser & Lé!ﬁ’“ﬂﬁeé‘e RAYSREp CinFS@rRafidy F [Ssatel a1 Rl L5185 conginsd iﬁ”ﬂé §2> PRT
<213> Artificiatrepquien dest Frindezpdihwitiinlaigsee a DB G DHAR DRrediogseagehea Ala Ser Thr
Ar98 gl(lé; Se; 1@ﬁ@%@ﬁﬂé&bﬁa@oﬁ?&@ﬁt@ﬂoﬁ%mwﬁﬁi@iﬂah%a@@@e@dﬁ@@ﬁ fe28R>pAnti-mouse
cD L1)L |s Tyr Asn Tyr
Pro Leu Thr 18 2180 DB I Vb5 BRATSY SETK é{h‘éﬂﬁgaﬁ%%ﬁ@@@ 22
Nucleotide se&@@ﬂ%@t@ﬁdgﬁﬁgaﬁﬂfﬂ%a&ﬁt?@%@q CES LR pFREIRERRIS)251  gaggtgcagce
tggtggagfibtgctggaggt ttagt§oee ey gaagaib cetabasstiestd teetgtigeagvitioaggatbdgatticdgt gactattaca
tggcctgggt ceaepmegshd 3¢ cantaapeeaKagasiaaaisg trarFaHnaisatorace slaaiag facttactat 180

cgagactccg
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tgaagggccg attcacaatc tccagagata atgcaaaaac catcctatac 240 ctgcaaatgg acagtctgag gtctgaggac
acggccactt atttctgtgc aagacagaat 300 attatggatt attggggcca aggagtcatg gtcacagtct cctcaggggg

tggaggctct 368 gFigReaig gctctggegg aggtggatee ggtggeggey gatctgacabigigalanss 44, cagactecat
cctcececaggc tgtgtcageca ggggagaagg tcactatgag ctgcaagtcc 480 agtcagagtc ttttgtacag tagagaccag

agtaactact tggcctggta ccagcagaaa 540 cctgggcagt ctcctaaact acttatctac ttggcatcca ctagggaatc
aggggtccct 600 gatcgcttca taggcagtgg ctctgggaca gacttcactc tgaccatcag cagtgtgcag 660 gctgaagatc

tggcagatta ttagtoicag GrRraliaca AL HISH S BRI 648 dCI8REAS (RragCiagRARbABARGIS0ad
cccaaatctt ctg caaaac.tcac cai%p l7 80 cca%%gt CC csa% acctga z\ajgcc C t caccgrt tcttectcett
cocccoanan %&%%%gm&%g%&cc aagst%%% até%&%iﬁ?ﬁ%&& & 900
agccacgaag gatca RaCHRGEatHY a8 ©e0 gceaalibcda agccgcggga
ggagcagtac aavageaigt acogtgigot EagegiesicdOogeggteskioracoaggacty gotgdatgdeastggcgtacy
cgtgcgcegat ct AGA3R tc g%%? ggcagcc ccgagaacca
1140 cag%ttgtggg cce 552@?%‘%%?%% 8‘&%2‘) gﬂﬁ gﬁfg%ﬁeca ccﬁgﬁggl ?ggo tgcctggtca
i S e
aaggottcta e HYRIAE G GRS ARigaad CligaG LIS o et HoRTaLR s MERIcasES cacgoctece
gtgctggact ccgacsydrtoasistitattorspociicdyodngaitesdgiionatasy Rrhyhasggesgeidinggaacytctt
ctcatgctce 138Rgigntosiaty REgeicilsR andtacectaeuntdangargreigirasiigicteegaaicl«t40 aactcattat
tcaaccaaga aQHE@&ﬁﬁg%%&?&%@@%@fﬂ% recdrbiet Jo Q0 RAGRSAARR R ABEYF ARG Ca gictgagaac
agctgcaccc acttcccagg caacctgect 1560 aacatgcttc gagatctccg agatgccttc agcagagtga agactttctt
tcaaatgaly) 1690/84 3%%&95‘888%&%&09%35‘55@3%E@t@&@‘@gﬂﬁ%%@tﬁa%o&%%é@&ﬁ%%%% ggttgccaag
ccttgtctga gatgéticdmysiatiootyutiatgagyd degeiced Rugre dTAwgagddesadey &xecapeciiieaaggegceat
gtgaactcce tggggergreterigrraanty Rsicagasias geciaeddes sigiealca Hellerd @igaaaacaa
gagcaaggec %%6}9&‘&%?%%{9%?a%%@%&s%%@é%?c?f 8&?&%&%9@%%@3%@59%39“&9 1920

agtgagtttg acatcttcat caac a gaagcctaca tgacaatgaa gatacgaaac 19 1983 <210> 252
<211> 660 <2@B@qﬁﬁ?rk%@rﬂ?gﬁfﬁri£’§éﬁ?éﬂ%é@ BRI {RE £hll-CD86::IL10 fusion protein
<400> 2532 Glu Val Gin 1 Ser¢ apripeite Nt keg8eneTHmiayStelisaeviadthioSeradwGly Gly Leu
Val Gin Pro GiyrAsg ki leihSaE YT Hlachitunel. Gl 2herBnr-Rbr Seefsghtyig02530 Trp val Arg

5560 Page 1426 AR AL SRR T A P ER TR e S g A o

Ala Lys Thr ||@r@§@qt§)}egg(mm@ the art. Standard techniques for cloning, DNA isolation,
amplification and purification, for enzymatic reactions involving DNA ligase,

20 DNA polymerase, restriction endonucieases and the like, and various
separation techniques are contemplated. A number of standard techniques are
described, for example, in Ausubel et al. (Current Protocols in Molecular
Biology, Greene Publ. Assoc. Inc. & John Wiley & Sons, Inc., Boston, MA,
1893}, Sambiook et al. {(Molecular Cloning, Second Ed., Cold Spring Harbor

25 Laboratory, Plainview, NY, 1989); Maniatis et al. (Molecular Cloning, Cold
Spring Harbor Laboratory, Plainview, NY, 1982); Glover (Ed.) (DNA Cloning
Vol. I and ll, IRL Press, Oxford, UK, 1985); Hames and Higgins (Eds.) (Nucleic
Acid Hybridization, IRL Press, Oxford, UK, 1985); and elsewhere.

The DNA sequence in the expression vector is operatively linked

30 toatleastone a'ppropriate expression control sequence (e.g., a constitutive
promoter or a regulated promoter) to direct mRNA synthesis. Representative
examples of such expression control sequences include promoters of
eukaryotic cells or their viruses, as described above. Promoter regions can be
selected from any desired gene using CAT (chioramphenicol transferase)

35 vectors or other vectors with selectable markers. Eukaryotic promoters include
CMV immediate early, HSV thymidine kinase, early and late SV40, L.TRs from
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Leu GIn Met Asp Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Phe Cys 859095 ‘AlaArg Gin Asn lle Met
Asp Tyr Trp Gly Gin Gly Val Met Val Thr 100105110 Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
Ser Gly Glyyzly»dkakddk25 Gly Ser Gly Gly Gly Gly Ser Asp lle Val Met Ty Gty brRaSer
130135140 Ser Gin Ala Val Ser Ala Gly Glu Lys Val Thr Met Ser Cys Lys Ser 145150155160 Ser Gin
Ser Leu Leu Tyr Ser Arg Asp Gin Ser Asn Tyr Leu Ala Trp 165170175 Tyr Gin Gin Lys Pro Gly Gin
Ser Pro Lys Leu Leu lle Tyr Leu Ala 180185190 Ser Thr Arg Glu Ser Gly Val Pro Asp Arg Phe lle Gly

iler AGly ?er #&52&1@2@?@& Eﬁbﬁé‘éﬂx@iﬁaﬂdﬁhroh@mﬂh@kﬁe?gbﬁ@f Wl éﬁﬁ’gﬁﬁ&’éwmﬁﬁﬁo?wfo
a Asp Tyr [ r . . Ser &ly Thr Lys Leu
Glu lle Lys Le%&é%lﬁ&lg?oglﬁsm :‘S@@reyrh@r% \@{sogﬁé§é%gkwﬁiﬁ-ﬁs&ﬂirg%@§ érr%%é%)[gﬁso ro Ala Pro Glu
Ala Ala Gly AREBRREEEIETY BES/HPHCL B PRE BrR IS IR TYSIASP NS Rhet lle Ser
275280285 AkgFhoRepGludtal ThraQuiaigal MarveibAsparabSdinkis Gl Aspl2R0298300 Pro Glu Val

Lys Phe Asn Eredoinyal porflsMai@uplabhiscdrmapR3aR 332081 ks diyekys Pro Arg Glu
Glu Gin Tyr Aﬁg&%ﬁr Thr Tyr Arg val 325330335 Val Ser Val Leu Thr val Leu His Gin Asp Trp Leu Asn

Gly Lys Ala 34 350 Tyr Ala Cys Ala Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys 355360365
Thr lle Ser Lys Ala Lys Gly\{siepte Kigone wry esrtidsesh tris 43¢issassere &lsPro Pro Ser Arg Asp
Glu Leu Thr LysnéesnphiteyfaMasiabe polm B85386806406t Gt 80N adiy 1@ TgBhly 3§ ro Ser Asp lle

120475430 Ao o Ao B e e 4 Ser A

e [ Ser e.lL.eu Tyr Ser eu Thr Va S er Arg
T G oh cBsEbRTharircsr TRE RRUERN e Al S SRR p e T i
Lys Ser Leu S&ALeNsesley @ljnassl hyhridizgionsrraditicas pie RNsVepdit vhiasieile Pro Leu
Thr Glu ser Ty GIBEMGHH.SeciPateAdraSant S&-F80Gy Girt Bl sbhiiuGircSeri@ utAsmSet Cys
500505510 TRpHligPEE&AED 5y 46% ke BIiASaMBbLEYALY ASR AlBIosRie RriiReS Ala Phe
Ser Arg Val Lys T.hrtﬁhe Phe.%Blp Mg&clgys aAS%P %ln qu Asp 53 235 40f6\sn ’:Sgu (IgF Leu Lys Glu Ser
Leu Leu Glu %}?’ﬁhei%%ﬁ} ¥y? Eeu 5 _ 5488 SRO'E O(Ey'% i ‘K%eﬁgﬁ EFGIPNIER lle Gin Phe
Tyr Leu &hu Ghipanoinstite #590deeet Hesainala Glu Asn Gin Asp Pro Asp lle Lys Ala His Val Asn
580585590 Ser Leu Gly GluitistetretstyisgBnt Liswdad ioetergd eondigoAstiCy s R95600605 Page 125
2479 100PCO% SEQMENCE HEBHINGEXT HisiAgR0e L RER G GludsbyssSer Lys Ala Val
Glu Gin Val 6106156ﬁ é%fs Asn Aijeange Asn Iﬁ/ls Leu .Glnt lu h?s %y lle T%é_%gga Meft
625630635640 BEIPATY PHERLBSEBIE ML/ HE G Ay PRI Fiff FEEE855 Lys lle Arg
Asn 660 <2103epgBiLpg BYOWEI LS 25 ONmREdS> IEftNg Selpldnset z2osiionsoNucleotide
sequence®&napgdirigidalionnanizethE wik N @LERfésidimprotddn s 0DB(R53 egticeaggea@gggcaccca
e Lo e s P g 180
ggttgccaag c%&%&?@%’%%ﬁfﬁ@?ﬁ%%%&ﬁﬁ@ §§EA%8E§&?§§&@@E&’%%§ %’%ﬂ&ﬁ?&aag acccagacat
caaggcgcat gigaietriddgnudlydatEgasgid SR00 ¢ idaguvibakyetacydegidigtodega tttcttcect
gtgaaaacaa gpigenagdey 36@gygageagg tgaagaatgc ctitaataag ctccaagaga aaggcatcta caaagccatg

420 aglgggitg acatctoal oyfCAIRATAUSHARRAZESALITA APRINERGAER Flo9aRera atoLclga
caaaactcac acatgcccac C tgcccagc aCCtgaa cc 540 gCg tgca C tcag Ctt cctcttccce ccaaaaccca
Shait, B g e

aggacaccct caly S PR HHYYIgE L TR &SRR H58 e tgaggtcaag 660
ttcaactggt acgugysnsy: cheytriggiohvardizgton ayhbsazifeciedg o dtpjancE20vbegeataaca gecacgtaccy
tgtggtcagce gtagjeaceehtenigsResaxgoRsiageieof 3 aalaarrrag.el aedaeithrecesisies aacaaagcecc
teccagecee C%ﬁ%}%ﬁ%ﬁé{ﬁ?ﬁf&%ﬂt%ﬁ&ﬁ&%ngeg@ggﬁﬁ?%ﬂ?@?é%c@%‘592%%88’?'[ geccccatce

900 cgggatgagc tgaccaagaa ccaggtcagc ctgacctgec tggtcaaagg cttctatcca 960 agcgacatcg ccgtggagty
ggagagcalt gBYCRIR) alpataAct i alhbase P 1aotHAectithit 1G9 difftdecttc tiectctaca
gcaagctcac catigruaegoliogs agbagdioye adenggygracgmtttieaigoiddtfiga (iuatfalgestctgcacaac
1140 cactacaefig@tasgagiss ctccetgtct ccgggtaact cattaticaa ccaagaagtt 1200 caaattcect tgaccgaaag

Htacageceg aaticicagy (geageiggh geagialgag 4300 4GI9aqu SR RARATS I AafTieAgig ARgptctect
gcaaggcttc tggatacacc 1320 . .
or transfected with, or otherwise containing, any of the polynucleotides or

35 vector/fexpression constructs of this disclosure. The polynucleotides or
cloning/expression constructs of this disclosure are introduced into suitable
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ttcaccgact acaacatgaa ctgggtgcga caggcccctg gacaagggct tgagtggatg 1380 ggaaatattg atccttacta
tggtggtact agttacaatc agaagttcaa gggcagggtc 1440 accatgacca gggacacgtc catcagcaca gcctacatgg
agctgagcagygstaagalstdso00 gacgacacgg cegtgtatta ctgtgcgaga tgggactalq-gqlasaasss 999agggcet
1560 tactatgtta tggacttctg gggccaaggg accacggtca ccgtctcctc aggtggaggce 1620 ggttcaggcg gaggtggatc
cggcggtggc ggatcgggtg gcggcggatc tgacatcgtg 1680 atgacccagt ctccagactc cctggcetgtg tctctgggeg
agagggccac catcaactgc 1740 aagtccagcc agagtgtttt atacagctcc aaccagaaga actacttagc ttggtaccag

1300 cagaaaceng garRusyc &@ﬁg@mwﬁtmg@tc%maﬁs‘g%g%mlﬁéﬁg&%gacc

gattcagtgg ca tct acag tca tcagca 20c atgt Cc agtttattac
tgtcatcaat acdle %%: gtgg%%c ht 78 %égﬁgﬁgzag&:t gaasgl{di%caaac 'i%a %%{ 10> 254

<211> 670 <ZEMLhmrapy sy gsdmn@éﬁs@a X WpsermiierRny: ﬁuhea“ﬁ%dméhwﬁ)m fusion
protein <400>x:2bk:Setdted 6dya6 uspdytditiidndSeloSlucshsehipsirty HipRhadrkotitz]1 015 Gly Asn

Leu Pro Agh el bﬁtb?&oéaﬂ LELLAIB PRPAR RGEREMEAMDIN 5B a subject's
§&

e ot A P PP e TR S5m0 Lou

Ser Glu met IfféaG‘nﬁEFHéfW(Eé‘iuQ}I‘Eﬁﬂs|llj\%l(M@UW@G?@‘N@@@V@T@%‘@R?NS@C|n Asp Pro Asp lle
Lys Ala His Valosiyibe the oityssilatiB b8 msof eeprbys ddhmigtivAleglisuding hededigedrg Cys His

Arg Phe Leu %QQW§$£5HPA§P&@M@§DM%{%‘# Mésfdééfféh%ﬁ (Yé'&'.—?éé S u%'ﬁ‘ e

115120125 A 5140 lle Phe lle
Asn Tyr | 18 G%Q\% WI% r%g; ﬁ%)#/g ﬁ\@‘i @%%53% 1@|ﬁ§5@t PSer Asp Lys
Thr His Thr Cyglprcbipp@@yginsrd\u@@m@ﬁscmlé F&gcﬁmpmémragmymmcw@ &eg.vV&fPhe Leu Phe Pro
Pro Lys 180182190 SsedshepcébicbasMeblirfenaptahy dther@ukyalotisriel kvéhhdh200205 val

vl Aso val Sgicls Gl ASeip ol YalLys Pl dohd iR AAT1O2200al Asp Glrgml Olu valHis

Asn Ala Lys Thr Lys Pro A u Glu22523 Gin Tyr r Ar Ser Val Leu
Thr val Leu H?s%ﬁ%’i%%i% Sid LRS- LAFASHERMRARL %%%Pﬁﬂﬁ%’ﬁ%l %@P *Qﬁ Lys
260265279 AlascéarRioata/R idaid/Gl sulidiThbaenseels §/Alarnys @ly GRireFsp8pss.Rro Arg Glu

Ero CEin val lTLxérnWrwadh @cleﬁﬂb&rgrgm@wtb%A@mﬂﬁ ?éiapsdexégsﬁgnaﬁm Val Ser Llelé 'ThL
ys Leu va r u,Se 1 Gly Gin Pro
Glu Asn Asn ggg@%@%@ %E}é iﬁ%%u% IS})SOS éf'%%%lafé&&ﬁﬁ ? Vﬁé e% Phﬁ%{ﬁg{t@u
340345350 T @P’L%H_eéfﬁ GhITOR WokaTyetstellRy HpainEn t§|§ kb Htd65 Phe Ser
Cys Ser Val MetiHhis|Gia ma‘«ueu’tﬁ?r@@swwlsﬂtgacfhg@n@’@%ﬂ@ﬁBB&iuy@S@Dﬂw 8enles ser Pro Gly
Csln ger L'Z@U4|ﬂ%@d°\gé'lﬂr@|Bé\?@tM@'@%ﬁ@;@&%@ﬁ@@e@@sﬂ%W@M%@Wa@é@ Sﬂh&é%ﬁ{i}%ﬁz 2A0521n2§2§ gin
al Gin Leu a
Ser Cys Lys A?\ @e é?gfg %# %,i i‘ﬁ@ﬁp % A}&]f% rg Gin Ala Pro Gly
Gin Gly Leu G?EPW @E/%%‘F‘Q%“ﬁs'ﬂ %ﬁ@ﬂ@%@t@fﬁo Tyr Tyr Gly Gly Thr Ser Tyr Asn Gin Lys Phe
Lys Gly Arg Val 465470475480t@m MetdhbiegidtspsThelSdpileiBphyThosllady MetrGta heu Ser
1854A90495 A&u@@nﬁém@%@wﬁaﬂgﬁﬁﬁpyr@é&f 'WF:I%YS ﬁ%&wg@ @%Té@%@%ié@ Jylr SArg STyr
sp Asp Gly sp Phe in r r Val Ser Ser
Gly Gly Gly Glmggé\ %@%ﬁfi 8 er(ﬂot%}er%f)]tg? ﬁ%%%%lﬁ é?ipéﬁf Iy §er Asp lle
Val 545 550 5@@%@1\/%?% @Fr?%e?ﬁ?é%@pc%ﬁ'ﬂémqﬁ%ﬁ'%méw @9@0 %H@Cﬁ?&%smws
Page 127 24¢eriaR@0d ok Q BENC BnUitE D NG divituriteohE&n iGfsdnye SauSeptinedgr Val Leu Tyr

Ser Ser ASn %Pﬁ@ﬁ%@& la@;&éﬁh&(rtb%&ﬂ%@ﬂ E¥0 Gint @8 Ly iRER. G GIMRIETO Lys
595600605 Leu Leu I %Lem? er. Thr A é’ u Ser GIy Val Pro Asp Arg 610615620 Phe Ser Gly
e

Ser Gly Ser G?yoﬁw %\sp CEI’Jhrah?‘e &1 695630635640 Leu Gin Ala Glu Asp Val Ala Val
Tyr Tyr G His Gin Tyr Leﬁiq@:pmbmam hos"@%é%@@%ﬂwFﬁdﬂﬁ‘rwwf@ﬁﬁwmﬁﬂtys Leu Glu
lle Lys Arg 660EaReMhwrifed2nbapdtdprid88HhratRvaiifpdthdteArtifidmitgquence <220> <223>

Agogoaceea a o rane, DY &%cagacéﬁe?é@“mwiﬁc;‘3“3§§ o agsgé‘&?:"
ca0a010n SO O R T G R t&ﬁ%% fEtiog dad Erian
gggttacctg 180*@9%&&@6@@@%@9&@3@9@%@fﬂtﬂﬂﬂitg g @é’@é@gct 240 gagaaccaag
acccagaca canggeosht gigancitcedgysagagaarcalgaagaemaRl eicrRogaiassggetRegERGAtgtcatcga
titctteect gtga%%m JRQCAMILCEAR0 HIRAAT A0 10RA0R AIAGHLAAIAA% AR 229307 ARdacatcta

caaagccatg 420 agtgagtttg

58



acatcttcat caactacata gaagcctaca ttacaatgaa gatacgaaac 480 ctcgagccca aatcttctga caaaactcac
acatgcccac cgtgcccagc acctgaagcc 540 gcgggtgcac cgtcagtctt cctcttccee ccaaaaccca aggacaccct
catgatctcc 600, cOQaREEHI aggtcacatg cgtggtggtg gacgtgagec acgaagaccg tgragdisaag fR0 ticaactggt
cagtacaaca acgtggacgg gcacgtaccg cgtggaggtg tgtggtcagc cataatgcca gtcctcaccg agacaaagcc
tcctgcacca gcgggaggag ggactggcetg 720 780 aatggcaagg cgtacgcgtg cgcggtctcc aacaaagccce
tcccagceccc cat cgagaaa 840 accatctcca aagccaaagg gcagcecccga gaaccacagg tgtacaccct geccccatec
900 cgggatgagragaRerRicadgaesapirRescoatagingly beangiengs OgRIagsaabsigascase gggcagecgg

tggtcaaagg a%ﬁ&?@&ﬁfiggtgég}%féa&géﬁﬁ%%%i??% %8%%3%%%9&?9%0&%?&%@mc ticctctaca
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agaaggtcac t%@@@f?g%?@@wtm%%%?yﬁﬁ%%gg?%étzj%%géék‘?%ﬁ %@@%Hﬁ?%étggticcag
cagaaac cagtctcc taaactac cta catccacta aatca ccetgate gettcata
cagtggctgtwlggéeg%ggoaeraogvéc? tEc%éacgg ué%ega 82%’(%%%%5% erf%g %8%5?5(?]&% gcgémg?ta t%ﬁ:o%lééco tg?c%gcagc
attacaacta tcc@lﬁ@é’é@%&%ﬂ?ﬁd%ﬁ@éﬁﬁ@&?ﬁ@é’é‘a@‘g@&? g@o&a@ﬂetvlg%w @it <211> 660
<212> PRT <2d8chAntise alikBlequerice 22t b 28riliblGnahitimpuskeiCb§hissbatprotein <400> 256

2479.100PCOR, SEQUIEN SE AT T o SBIE & B GRS T BroGiRS95 R ASR ey Cys Thr His

Phe Pro 15101 Leu ﬁé‘ Asn M L}fe}u Arg Asp Leu Arg Asp Ala Phe Ser Arg 202530 Val Lys
Thr Phe Phe @?T](?ngéaté_fygsa ist ?ﬁfae%[ Z\}pl)o sCrHji g&ﬁ‘ g}@&u 354045 Lys Glu Ser Leu Leu Glu Asp

Phe Lys ly Tyr Leu Gly C{j2 @if ARPSoB880-L 2 005¢ el dsrien 8 SRIPNETRCLBP BANGIU Val Met
Pro Gin Ala 6%i74) Zor8fr@studhsotGintispire Asmilef hysréisitiis WallybsptiderdceurGilygGiu 859095

Ser Lys Ala Vol Bl S 10t Lye Al
er LysS Ala va u Gin Val,LyS AsSh Ala Sn S Ley GIn iU LYS € 1yrLys Ala
Viet Ser Glu PR RSSAD A0 1 BHEM AR I Bl R L TR L LRI Ao

145150155160 ¢@Rp@RigdrbY e SbpSe idps §4rine Wil PREAIPS Pro Pro Cys Pro 165170175 Ala Pro
Glu Ala Ala Gly Ala Pro Ser Val Phe Lea Phe Pro Pro Lys 180185190 Pro Lys Asp Thr Leu Met lle Ser

Arg Thr Pig G&b}égjogﬁroggsa}{glh}r@%gg%(?@ggl Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn
al'As

Trp Tyr 21021 [GlIu Val His Asn Ala Lys Thr Lys Pro. Arg Glu Glu 225230235240
O T A Ser Thr Tyt A AP O S & ISP [IATIE S RSB SR GSS G o A Gly

Lys Ala Tyr Alassgsiaka\vaisePREn!Ly2b6b265270-2% PBtd Fid Aa lPkHle BIURY$Thr Tie Ser Lys
Ala Lys Gly GiDR2Ath286280Bre g litiRseeGit Walidypidtelretd e MselSarrAng Asp Glu Lea

290295300 Thy 8043 AL S6hEERI A GYsdat Mat [y adabibde, THhEIIg 35310315320 Ser Asp

lle Ala Val Glu Trp Glu Se{ Asn Gly Gin Pro G|u Asn Asn 325330335 Tyr Lys Thr Thr Pro Pro Val Lea
ASp Ser 28p EXPEITHE IR VISESR ARSI NS A QLSS0 PRV REIPLys Ser Arg Trp Gin Gin
Gly Asn Val 388880865 Rins.SBeDgpskpwpidnst s cultimaacdictisingmiieMgrof Hhisin 370375380
Lsr/]s S?r Lea Sgiktied peBrbe lyuglﬁer@?ﬁ @@B@@lms:@m&wﬁd@béﬁwﬁ}f&%@@a@@ lle Prlo Leu
Thr Glu Ser Ty P ) ' eu Val Gin Pro
Gly Arg Ser Lérg?_%rqstL%?Z%(B%%%%M%?%%sbﬁggiﬁggéghéﬁ%%ﬁ@%%ﬁ@p%l')?r Tyr met Ala
Trp 435440448GRIXHG ATHIACBRPPHISESS %lV‘E@&eéﬂP%r%Oé&’l‘b&T&aﬁ*ﬂ? Y BiABAA5460 His Asp
Gly Ser S#r TinfTgioTyaAngoss uiiedisallspe Giglarg Phe 465470475480 Thr lle Ser Arg Asp Asn Ala

Lys Thr lle Lea Tyr Lea GinaMs=fsb dar 3¢ 9% en b ep ddGsIra s Jiirdido TheTand he Cys Ala
Arg Gin Asn inhibit the occurrence of, or treat (alleviate a symptom {o some extent,
preferably all symptoms of) a disease state. The pharmaceutically effective
dose depends on the type of disease, the composition used, the route of
35 administration, the type of subject being treated, the physical characteristics of
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500505510 lle Met Asp Tyr Trp Gly Gin Gly Val Met Val Thr Val Ser Ser Gly 515520525 Gly Gly Gly
Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 530535540 Page 129

2479.100PCO UENCE_LISTING.TXT Gly Gly Ser Asp lle val met Thr Gin Thr Pro Ser Ser Gin
Ala val 5455‘§§§§ %81%er Ala Gly Glu Lys Val Thr Met Ser Cys Lys Ser S&F G SefYélf 565570575
Leu Tyr Ser Arg Asp Gin ser Asn Tyr Leu Ala Trp Tyr Gin Gin Lys 580585590 Pro Gly Gin Ser Pro Lys
Leu Leu lle Tyr Leu Ala Ser Thr Arg Glu 595600605 Ser Gly val Pro Asp Arg Phe lle Gly Ser Gly Ser

Gly Thr Asp Phe 6106 562 rLeu Thr Ilec%er ser Va GI Ala Glu A Ala, As r Tyr
625630635640 CYRGICE 8 J;} e ratif’é‘ufqrh m?ﬂt %Pf e‘ﬁgr s f@é‘&ysoa% Leu Glu

lle Lys 660 <291'6¥02W@9592@§ tQ%Z%“EHRFNQﬁl%E“%’tHRhéf@@dﬂéﬁ%@%f@Zb Nucleotide
sequence encadinglé1Hnlavrauhiipetnesd - Umhdvidl 25duionprtig ipoditiweighiifvkeick 400> 257

agcgcagt?cc WB@%WQE&% Q%ﬁ%@@%%@%ﬁﬁ%%lﬁ%@%%c @%@%ﬂ tgégt)?gatltctccg
agatgccttc.ag aa ctt tcaaa atc acaac a cttgctgg
Soqacttad gollEs @%%%ﬁgguacéagg%@}a%?a %s@ﬁﬁ%q%i@c?gm@a é%%}?%@@ggagct 240
gagaaccaag adbsyacgediealyyey o5t a ggctacggceg
ctgtcatcga tttoﬁt@n@@t@&g@pﬁdﬁ@ag@mggﬁeﬁﬁﬁ pro&agfigsitateof gigpaigcrgaitgaagaatgc ctttaataag

ctccaagaga caaagccatg 440 ﬂtggg@ds %g;gﬁgg%ﬁgm@gng&%%%%t 98‘% atacgaaac
480 ctcgagccca a lgéﬁjlct a ca ctcac aiat CcCccaC C ccca §<’? gtgcac cgtcagtctt
Cetetoon soA e AOR T A BEt SN Rec ety oy ST acgtompoe
acgaagad€c t@@g’gwaa@6@@nmet@@ﬁa@@@g"gﬁag@@g@@aygigemaﬁ@@ﬁasa@@mag&@@cgggaggag
720 cagtacaagatigcassiaeeetUigginnaeGipeipaceg antosasip g0 antgictn 80 Rtggaaagy cgtacycyty
cgeggtetee aaﬁﬁ}F‘B‘Q 89&?%0%&&8Fﬁ9%9%@@@o@%&&&%&c%&%&%ﬁ%@%%wg §§Cya gaaccacagg
tgtacaccct gcccccat ggatg accaagaa C tcagg ctgacctgcc tggtcaaagg, cttctatcca 960
agcgacateg oy @Bﬁ@fﬁ‘d&fﬁﬁi %@Ug EAEGS Bégb%% u@éf&b%fc@é%@j"?ggﬁ%{b& Hi§c tggactcega
cggctcctte ttcqibrarangeatigeteat agthgecdagerioed.dgeaygype aigdagyungiargtcttctca tgctcegtga
tgcatgaggs tctgranaacckiitaRetanac) (RERIVAFCHIGCOB A RCTIFiagR (GUcRasspattsttccetg 1200
aatacaggaa c Cet t agaagcc
g&qﬁgbgg ?&%@%&ﬁﬁ&%@é‘é@%&gsﬁ%}&@%ﬁ% G ﬁ?ﬁ%’g%’%ctg BA%Id

tggggcctca gtgaagdtct cctgcaag cttc%'éatac accttcaccg actac égtg cgacaggccc

ctggacaagg g bilzRER Y @f%l?dﬁjté@? ﬂgfaﬁi?a\’c%ea%%’gﬁ ttd%yggcagg 1440

gtcaccatga ccagggaaaetgmcagwaw@ccfmaa@ga@etgagﬂm@mgmamhm@@n@wa cggccgtgta
ttactgtgcg agatgagacifaaguirsgp&gaceder0ehaP 60 aatastadiategasth elagagcaapigggaccacgg

tcaccgtctEO In addition, antioxidants and suspending agents may be used. /d. The
compounds of the present invention may be used in either the free base or salt
forms, with both forms being considered as being within the scope of the
present invention.
Pharmaceutical compositions may also contain diluents such as
25  buffers; antioxidants such as ascorbic acid, low molecular weight (less than
about 10 residues) polypeptides, proteins, amino acids, carbohydrates {(e.g.,
glucose, sucrose, or dextring), chelating agents (e.g., EDTA), glutathione or
other stabilizers or excipients. Neutral buffered saline or saline mixed with
nonspecific serum albumin are exemplary appropriate diluents. Preferably,
30 preduct is formulated as a lyophilizate using appropriate excipient solutions as
diluents.

Compositions of this disclosure can be used to treat disease
states in human and non-human mammals that are a resutlt of or associated
with CD86, 1L-10, HLA-G, IL-35, PD-1, BTLA, LIGHT, GITRL or CD40

35 dysregulation. As discussed above, blocking of binding of CD86 to CD28, for
example by administration of CTLA41g, has been shown to be effective in
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ctcaggtgga 1620 ggcggttcag gcggaggtgg atccggeggt ggcggatcgg gtggcggcegg atctgacatc 1680
gtgatgaccc agtctccaga ctccctggct gtgtctctgg gcgagagggce caccatcaac 1740 tgcaagtcca geccagagtgt

tttatacagc tagaaciagda,agaactactt agettggtac 1800 cagcagaaac caggacagge. ICelaanelg, clcatttact
gggcatctac ccgggaatcc 1860 ggggtccctg accgattcag tggcagcggg tctgggacag atttcactct caccatcagce
1920 agcctgcagg ctgaagatgt ggcagtttat tactgtcatc aatacctcta ctcgtggacg 1980 tttggccagg ggaccaagct
ggagatcaaa cggtaa 2016 <210> 258 <211> 671 <212> PRT <213> Atrtificial Sequence

protoin with HEE B A 208 S S T e T i P pro
R HeDRE AN

151015 Gly ABR ST B REHARSSAE RIGHELH S A 853t val Lys Thr Phe
Phe Gin Met ¥ GIr 140 Kspiadhine gl @y (2008bloamnijs 2814 85ATel 88d Glu Asp Phe Lys
Gly Tyr Leu GheRafi@inaAlsoh8oS 6@ ebaser saknNigolargindrhiaidiyatien i BltoVal Met Pro Gin Ala

65 70 75 80 GlUia3RGifir SR FAQIE PRARNYA £ %ﬁéﬁg@\é@iﬁ%éﬂelr%%!m%%@%gﬁ% Leu Lys
Thr Leu Arg L,el# ArgﬂL%J rgb,\?\?rf Ciys His gr%&P e Leuaé Ologé%ao Pro Cys C? u Asn Lys Ser Lys Ala
val Glu Gin VAI'BERERT| 4589581 95" k&P eY & BhU e9RUs Ao aPR!&SY Lys Ala Met Ser Glu
Phe Asp 1301852441 heAsenatatiBaake GlihadbTen seiguasiest thyd HeAvg mey D45150155160 Leu
Glu Pro Lys SesdéieriAspduirsnghniig ey sddisoRse Osiy ¢ A ddanRroraluipda Ala Gly Ala
oo Ser Vel PUaGRUENS BRI (2008 BRb) FA8 ¥ SRl el Ak ang Thr Pro Gl

sp Va u Val Lys Ph

Val Thr Cys Val 195200205 Val Val Ser His Glu Asp Pro'G Asn Trp Tyr
210215259 VAIREHBRIV/APHE PHARCALR MRt 8 FRPERE BRI GRIeSHIS A 20235240 Gin Tyr
Asn Ser Thr Ti@08f) Bvadal SEAGERIARV Dhr G E datieen 5260256 GnafestmpineadisinGly Lys Ala

Tyr Ala Cys AlaséakSentsi bysa@f2 6 AakewiPendia Bradieseihéas thedear Lys Ala Lys

Gly Gin 2752 lu Pro Gi Thr Pro F r-Arg Asp Glu Ley 290295300 Thr
Lys Asn Gin 3§?§2‘r§§§u@%§@%’ﬁ°ﬁi§a¥@%? %ﬁf#@? gr@%%%%ﬁ:ﬁ%ﬁﬁ %g]roﬁéipq e Ala val Glu
Trp Glu Ser ABHERSERIBPSEIRRSH Kﬁ?%?%%@é@ﬁ’yﬁﬁﬂ%ﬁw phetsd-\kalrleu Asp Ser Asp
Gly Ser Phe RhddgaunBL0B45350<Tysisewnys beleThctVeal iAspdursngearaftg/IrpdBiniGaagly Asn Val

355360365 Pl S G e vl el bifRHoNa e blinASIBITV oGl &7 RTRRAYS Ser Leu
er Leu Ser Pyo. r n Ser Ser Leu sn rGin Met Ala
Gly His Ser P}% @%@@r&é{g gg‘sfvé?r& %ﬁigﬂééﬁgu Jal G %eérééé);o:&% %ﬂr&’éﬁ%ygo@@bro Gly Ala
Ser Val Lys 42029%180N &858} 1628 SHekilyedP eaJuriarhrasheativahiap s AK9H& Asn 435440445
Trp Val Arg Giprodaddicm GBTGHK @k hernGhoTp v be Gifesisrelle 4504554 80cABRRaiEyn Tyr Gly Gly
N Ty M o OO et At A T A LT e Ala Arg T
a Tyr Me r.Arg Leu Arg Ser Asp.Asp Thr r Tyr Cys Ala Arg Trp

Page 131 24%#%5%%&%&8%@“@@ E@“Pﬁ\’n%ﬁ%‘%@é%@égggi@ [&838 '%W%rgaﬁ?/r%sp Asp Gly Arg
Ala Tyr Tyr VANAUNASENSR&assp Sei58805nGI0 6 ANE T THNEHIETRP TS A SEiSSEsER Gly Gly Gly
Ser Gly 530535846 G Elsghabey Glin@Giv&lyirGlsSes«S|yuGly £5 g EhnBenuAspileds45550555560

Val Met Thr G@,&grgrgfﬁsﬂg%w LeuRla el gerderiaht Glu Arg 565570575 Ala Thr lle Asn Cys Lys
Ser Ser Gjn Ser Val Leu Ty, Ser Ser.Asn 580585590 Gln Lys Agn Tyr Leu Ala Trp Tyt Gin Gin Lys Pro
Gy Gin P Pro 505600600 TUS PA L SHTA P00 R0 B AR S S S oD sp
610615620 AlEEHRISEIGHP SEFESECERC P IRBpPRatrdiserdeis) 6 USEra25630635640 Ser Leu
Gin Al_a Glu Asipeiatdidéd\aathifisTinveysa-tisebmalyidlethritis, asthma 64mabRBSudys Ser Trp Thr Phe
Gly Gin Gly TRk hgib&Id ('251 SiAMBRRRERAIOWR Likp 49 (ﬁ?&d&@@%@ﬁ%@&%‘éﬁ@eﬂlb

Artificial Sequence <220> <2 F> uclepotide sequence encoding IL10 ntl-rPouse CD86 fusion
protein with HIB MG A6 355 SRLCLTHE HaTARBaRo0aS JOHURE G §85 accang
ctcaggctdd gt§ganeAee wralagReveivgsissaeyughyssaswtacritr nblasgttwsiacaaca
aatggcaagg aecatelciescgugatigaeaagsgdcaiogitielCACHD JAcaBoIDg cicasiasango/RItagaggaa
gctggaggt acgga%gma&%%ﬁﬂﬁmﬁtﬁmat%&%aeg%ﬁe&w@%@9 SegeplrreHglasag

agagaccaga ctfatctact tctgggacag tactgicagc aaatad agggcaccca gagatciccg acaactigit ccttgtctga
acccagacgc gé@é@ c'&‘%%%ﬁ Gic agﬁegeﬁﬁﬁgf’cﬁéﬁgFfajﬁ%g@éﬁvfg‘bﬁfﬁ@ﬁﬁ?a@é‘f&@@égg
gcacgtaccy cgiast ey draguesasdy thestnngia cdiprriaty inrribicdhoayraylopericagaagagcect
ctcagatgge lagigeagacaslaliacah singteaian peRURUaiaa CAEsRAGBJRACIGIHIa@IgRcICcyy

99gagaagt aiapdiacl %‘&gﬁ%&%%%ﬁ%&%%%ﬂ?@ﬁ‘a%&%‘ B \dice Fﬂﬁﬁté%%ﬁﬁg ag gatgaiccag

caaggcgcat ctgtcadtcga ctttaataag caactacata caaaactcac cctcticcce cgtggtggtg cgtggaggtg tgtggtcage
cgcggtctcc gcagecccga ccaggtcage ggagagcaat cggctectte cgtettctca cteectgtct aggtcattct tggaaggtec
ggcctgggte cggtagtagt tgcaaaaacc tttctgtgca ctcagggggt atctgacatt cactatgage ggcectggtac tagggaatca
gaccatcagc ctatccgcetc agctgcaccce agcagagtga tectijictgg ttttacctgg gtgaactccc tttcttcect ctccaagaga
gaagcctaca acatgcccac ccaaaaccca gacgtgagcc cataatgcca gtcctcaccg aacaaagcecc gaaccacagg
ctgacctgec gggcagecegg ttectctaca tgctcegtga ccgggtcaga ccgaattctg ctaaaactct cgeccaggcte acttactatce
atcctatacc agacagaata ggaggctctg gtgatgaccc tgcaagtcca cagcagaaac ggggtccctg agtgtgcagg
acgttcggtt acttcccagg agactttctt aggactttaa aggaggtgat tgggggagaa gtgaaaacaa aaggcatcta ttacaatgaa

catnaceceane anaacacecet acoasaaacece agacraasaace tectaecacea teceanceee tatacacecet tantcasana




545550555560 Val Ser Ala Gly Glu Lys Val Thr Met Ser Cys Lys Ser Ser GIn Ser 565570575 Leu Leu
Tyr Ser Arg Asp GIn Ser Asn Tyr Leu Ala Trp Tyr Gln Gln 580585590 Lys Pro Gly GIn Ser Pro Lys Leu

Leu lle Tyr Ley QA()II% ﬁﬁﬂ'ghr Arg 595600605 Glu Ser Gly Val Pro Asp Arg lgqgﬁ 5.31@ el ly Ser Gly
Thr Asp 610615620 Phe Thr Leu Thr lle Ser Ser val GIn Ala Glu Asp Leu Ala gszp 3€/jr§)6§§630635640

Tyr Cys GIn GIn His Tyr Asn Tyr Pro Leu Thr Phe Gly Ser Gly Thr 645650655 Lys Leu Glu
lle Lys 660 <210> 261 <211> 1614 <212> DNA <213> Artificial Sequence <220> <223> Nucleotide

CccagCota (O DB g b, o otan
gaggtccggg tﬁ@%&&%&ﬁ&&%&ﬂ%%ﬁ‘%z%%@é‘ jaks iﬂfga 55@%%5&?8 ré"@ct’é% Q%gggaatga
gttgaccttc 180"etaganyatpoigateiicsc ahostvonagr eiteaiditgascct vadditsunar4d- ggactgaggg
ccatggacac gggecifitafusisigsess odegagictanigiacesaced 30RIceatapinesiggpeatag@ caRcygaacc

cagattalad sy aplen ORAESHIOn 390 SRANPHSIAAEHENANRR FRPBLTHS darapandipAeapalacee

accgtgccca 420 gcacgtgaag ccgecgggtgc accgticagtc ttcetettce ccccaaaacc caaggacacc 480 ctcatgatct
cHoa el o bigd

cceggaceee tli@Iba tEt JRstEE hoRe B Ccacgaagac 540 cctgaggtea agttcaactg gtacgtggac
ggcgtggagg tgcataatge caaddeaareolicedyanygatgbiysalitackaischygeacdtat edigdjoca gegtectcac
cgtcctgcac 66QrAgBRSHEHIRRIGE ¢a8i SIY SBACBICEF tBRDaBAIEE GFR BSRTPHERES6ARFRIZ0

cecalcgaga agaeealcls CIRAYGHAR AAACANSRET agRRCATR SOlIRSAC- (A larggecal ccegggalga
gctgaccaag aaccaggica gcctgaccty cctggtcaaa 840 ggctictatc caa gacasf cgccgtggag tgggagagea
atgggcadé% gQQ@%&%&H@W%&H@Q@@%@Q@M@&P%%@W@& @3@%@@9%@%&% :cagcaagctc 960
accgtggaca afryeed gtihgeangagogridacyictictchigttetgogatyodidegbd20nmjctetgdaca accactacac
gcagaagagc CiGlaGedA GECGUERIcRIBa0B636RaRCHSE aliciChlaas i AcASPRIFBERIgIgcaggtcatt
1200 sgagatc i s B B R A T G grianagoa
gtccttgct%gag@%iéﬁﬁ%@%%%%@ﬁﬁ&ﬁ%ﬁ?&wg&&%@céémﬁ(ﬁgﬁﬁﬁggtga
tgccccaats tgag j ghooesganydctadgge gtiaaekd, degggaaaEd@&Etgaagac cetcaggetg
1440 aggctafigg@ r@%@i@ﬁ%@:@i%%ﬁ%@?&é@@%ﬁﬁﬁ%?ﬂ%ﬁ?ﬁ%@%?ﬁ%@%ﬁméﬁﬁamg t
cctttaataa gctcca aaaggcatct acaaageeat gagtga . ctica tcaactacat.agaagcctac
atgacaatga ag%%gbg%%%ngtaa i%'ff B 1 >"5%ﬁ#§%§9'02%9g%%ﬂ%%§1@%38§&a _ LISTING.TXT
<212> PRT <211393%@ﬂﬁ@%%@&ﬁ@n@@%ﬁ@ﬂi@%@mﬁﬁwfﬂDW?@?@Tusion protein with H75 linker
<400> 262 MetadishaeidaiBGimerachkl advial vahesulfAlacSend enAnohGlydlie1ib Hld Ala Ser Phe Vall

Cys Gl : B304 ; In Ala Asp Ser Gl
L s e S s e o O
r

4045 A H/r{merul(\:/lgtﬁw sn Glu L%u T,[llnr Ph %%u As fb\sip Ser
505560 lle cyg y TS értaﬂ/ SEM VAFRSA TR P‘i}’e & n%@‘-}% % %.@I‘yuﬂgu Arg Ala
met Asp Thr GI5'.c8luppnifeasih pldamicrgt ayes000s MbkgigEpid prRIMIS FOIATH™EEE Gly Ile Gly
Asn Gly Thr Gheitlerh064:06 Bt T ynstahbdiksmP () GhitPforCiys RiteeAsm seidsprioganGlu Pro Lys
115120125 Sefa@if iRy HyotYE BIRER YR AR GlUdNge ¢., an alkali
25 metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an
organic base such as ethanolamine, diethanolamine, triethanolamine,
N-methylglucamine, or the like.
in particular illustrative embodiments, a polypeptide or fusion
protein of this disclosure is administered intravenously by, for example, bolus
30 injection or infusion. Routes of administration in addition to intravenous include
oral, fopical, parenteral (e.g., sublingually or buccally), sublingual, rectal,
vaginal, and infranasal. The term parenteral as used herein includes
subcutaneous injections, intravenous, intramuscular, intrasternal,
infracavernous, intrathecal, intrameatal, intraurethral injection or infusion
35 techniques. The pharmaceutical composition is formulated so as to allow the
active ingredients contained therein to be bioavailable upon administration of
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130135140 Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 145150155160 Leu Met
lle Ser Arg Thr Pro Glu val Thr Cys Val val val Asp Val 165170175 Ser His Glu Asp Pro Glu val Lys

Phe Asn Tr Gly val 180185190 Glu val His Asn Ala Lys Thr r Glu GIn Tyr
BB SHIOLY

Asn ser 195 yr Arg val Val Ser Val Leu Thr Val Leu His GIn 215220 Asn
Gly Lys Ala Tyr Ala cys Ala Val Ser Asn Lys Ala Leu Pro Ala 225230235240 Pro lle Glu Lys Thr lle Ser
Lys Ala Lys Gly GIn Pro Arg Glu Pro 245250255 GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr

Vit G rp G S K A B8 BRI R RNl SISOl o) Lo acp s

val Glu Trp Glu ser

Asp Gly Ser %'@Wéi@t%f@@ 9@@%%*‘@68@69&%%% Wgﬁﬁ\%ﬁ’[%@@ﬂ@r@ﬁﬁ &in GIn Gly
Asn Val Phe sopyysSesiB2B330386 ValtnwetdisaBGidaiiar i ohisoA smokiIynpbhn@imi ssser Leu Ser

340345350 L%@@gﬁ’ﬂ@;ﬁb’eﬁjgd\f&,lﬁl% hAESMGSTLEU0sAgEN Rl Thr 355360365 GIn Met Ala
Gly His S%r Pro Asn ser se(:g :%%:%é%ﬁ %I%\r G‘,I%?1 %%_Oé%ljeﬁ%or@%r Ir%JB,%Sn Se%Cys Thr His Phe Pro

Gly Asn Leu Pro Asn Met Let ASp A rg val Lys Thr Phe
Phe GIn met M?xﬁquﬁi@@%@fﬁ@ﬁ?%ﬁoﬁgp%ﬁLBUSL%T@"L@GN_WQIG@@q_@éﬂ 'P8u Glu Asp
420425430 Plediys@lgingid, eth@lgaiiddGn AfalloaubSry GletingiiclieiCin. PRe&dBad@n45 Tyr Leu Glu

Glu val Met P@@%&&Pﬂﬁ&&%ﬁoe@% Y%fggaﬁﬁﬁllé\‘éwo&ﬁ@@oﬁﬁNﬁﬁsg Ser Leu Gly Glu
sn Leu Lys ThrlLe eu S e ey fro Gys Glu Asn
Lys Ser Lys I}ﬁéaere g@‘ %ﬁf %’t%% nggﬁrll\% EFV%'% &@625@5'_ KIZVEPEI0 GIn val
Lys Asn Afa Phe Asn Lys LWWEWGW@@%QEE@%M&%@%W Ngasien GraeMe Asp lle Phe
lle Asn Tyr llerfBieadf55205a5 Al Pyrsktenline, M\eettiuyg Heahtg Asreband 3R] Oaspeddiad 1> 1380

<212> DNA <§a§ﬁt%uﬁ%»a's§ﬁm@0%a%%ﬂ?a<gm YRPREIRKIAARIR irseBighsynthesized molecule
(LTBetaR) - | ctcctgc cttgggccac ctctgccccc ggcctggcct gggggcectct ggtgectgggce 60

ctettcgggc tc %gpg} Oa{'g%fﬁ%’eg&é%@g aggcggtge ctccatatgc gtcggagaac 120 cagacctgca gggaccagga
aaaggaatac tatgagcccce agdaticyedeitgaigchaseddosgitptivise ehfpjdararalagensagct aaatgtagec

gcatccggta cacaghiigirddéxpeeasiatyigabgetgaanicrdiagaatyrgitatiguaact aestgaccaigkgecagcetg 300

tgccgeccct gigacqcaut fgagRg 889 ﬁ%?ﬂﬁﬂﬁw%"t‘g@%ﬁ%ﬁgé ?@Wgt gccgctgeea
gccgggaatg ttct ccig cccta a tgc a420 C ctgcrg Hﬁc tactttctga ct ccc cct ggcactgaag
e A e T e e e A S ctoutcc 540

cccagegece g Wﬁgﬁd%ﬁéﬁ*@tﬁ@@Wﬁﬁj&@aﬁ@@wg@‘f@@@?Qgﬁg’@@a@@i@wwd@gt@’@f@%bcagtccga
cacaacctgc aaRaaigealdngagepis! igetencayagfedatlicaggoartrRigUigat0ei00agrpR@RALCCtY

B L A S tci"éﬁ%agqt“gmqg‘gme%%gﬁ%?%@f@@%%@%caZZSffiJ80
qttoanctgn o e L e S0 AT A UG B SN ARSAd yonctace
gtgtggtcag coi€sieansneligtciegbacc aggactgget gaatggcaag gegtacgegt gegeggtcte caacaaagec
1020 ctcccagecc ccatcgagdehaateatatnceasagreanaogucagorens agancsatnghdPse gigiagaccc
tgceeecatc cegggatgan SigaccRRYA ﬁ%@gg{ﬁﬂgt‘&%%?&%ﬂ? 3440 gég%?%%ﬂngfgt‘?ﬁﬁg fgcgacatc

gccgtggagt gg cC aacaact acaagaccac gectcecgly ctggacteeg acggctectt
cttecteta gﬁ%ﬁ%&%@t@ﬁ@ ?g@%@ff%%gg G narhe iR et Q| 1320

atgcatgagg ctb@uécawcm@lam@m@aaghgmtcﬁﬁwwt@cgggn@asmdoazaqwmmmlb 459
<212> PRT <243mrtiiigial Saairncreraid0> <223> Lymphotoxin beta receptor (LTBetaR) -

e o Ve v B T BB IR Q N B4R R AT™ O P

the form of a solution, suspensron or other like form may include one or more

30 of the following components: sterile diluents such as water for injection, saline
solution (e.g., physiological saline), Ringer’'s solution, isotonic sodium chioride,
fixed oils such as synthetic mono- or digylcerides that may serve as the solvent
or suspending medium, polyethylene giycols, glycerin, propyiene glycol or other
solvents; antibacterial agents such as benzyl aicohot or methyl paraben;

35 antioxidants such as ascorbic acid or sodium bisulfite; buffers such as acetates,
citrates or phosphates; chelating agents such as ethylenediaminetetraacetic
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202530 Val Pro Pro Tyr Ala Ser Glu Asn GIn Thr Cys Arg Asp GIn Glu Lys 354045 Glu Tyr Tyr Glu Pro
GIn His Arg lle Cys Cys Ser Arg Cys Pro Pro 505560 Gly Thr Tyr val Ser Ala Lys Cys Ser Arg lle Arg
Asp Thr Val&y Boihd2 80 Ala Thr Cys Ala Glu Asn Ser Tyr Asn Glu HFC-JE IR 4 Leu Thr
859095 lle Cys GIn Leu Cys Arg Pro Cys Asp Pro val Met Gly Leu Glu Glu 100105110 Page 136
2479.100PC09_SEQUENCE_LISTING.TXT lle Ala Pro Cys Thr Ser Lys Arg Lys Thr GIn Cys Arg Cys
Gin Pro 115120125 Gly Met Phe Cys Ala Ala Trp Ala Leu Glu Cys Thr His Cys Glu Leu 130135140

Leu Ser Asp %Mﬁi%ﬂd’é@&#ﬁéw AU O1as il HEGK ki @%Ps%ﬁ YalskdhinOLRphal Gl Lys Gly Asn
Asn His Cys V, |s Phe Gin 165]b Thr Ser er Pro Ser@la Arg Cys

ﬂa ro Cy§ %/s Ala % 5(_,9

GinProHis T ?M&S@ys 8 PR&EH Sﬂ%ﬁg ﬂpé@ﬂe% Thaﬁg(ﬁf(?% SHASARSGIn Ser Asp
Thr 19520020 sy INyaiiids fese dalsads oo rastis- M%'ﬁw!mgﬁmrﬁazmz;wzo Met
Leu Met Leu GlprEferigrsaeitSer AspnjgstdblehiisarhtaCyatie 22pp36Ri3na4Qidreréiyly Pro Ala Pro
Glu Ala Al GlyMla Pro Ser Val Phe Leu Phe 245250255 Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser
Arg Thr Pro Glu Val 26026 270 Thr Cys Val VaI Val Ser His Glu Asp Pro Glu Val Lys Phe
275280285 Asn Trp Tyr Val K&y @ §C\%§F é“ﬁ} Iy R%W?‘"T‘Fﬁ'ﬂ%'ﬁr‘gsz%%soo Arg Glu Glu
Gin Tyr Asn S@ﬁwarmmAwWwaewwameshn%aiewmrw) palts.cuaths-BialAsp Trp Leu

Asn Gly Lys Adgnliigidde, BysiddpadabRbB38RRReSesifsnviae Abanfidne AikiRsmtiaisidu Lys Thr lle
Ser Lys Ala 3i3RARA ks QLB BIURIRE T Rl LILELET BIg R g 855360265

AspGluLeu T s Asn Gin Val Ser Leu Thr Cys'Leu Va 370375380 Phe Tyr Pro Ser Asp
lle Ala VAPGIEFIIAEIN-SER NERLEN W |hﬁ@%§@§@éﬁ@ﬁ‘@ﬁl Néﬁp AstPPPPYSEshEAP®ro Pro Val
Leu Asp Ser Abﬁ@lwwaﬂOBAlEA@MFiP}‘éFPNeﬂieu‘a!‘yﬂ%md;ysﬂ_@u Thr Val Asp Lys Ser Arg Trp Gin

Gin 420425430 Gly Asn VahiRile S8/ @b@@@%‘éﬂie’éﬂ@hb@w@dﬂﬁé@é—@ﬂdﬂ%ﬁﬁsﬂi@ iA3pg40445 Tyr Thr

Gin Lys Ser L < rtificial
Sequence <2 %Zé%ﬁ%lg%tlgﬁa%ﬁ éﬁ%?e égr(lgé)jc, quﬁjé? &8&%&%%%2&'6‘%%%%20% 265
atgctcctge ctcfﬁ’é&ﬁ(f@éﬂﬁ%‘f@c‘éﬁ%ng%e&%%@&&bﬁggﬁpﬁg@ge&%@? M&Hﬁa@c
gggaaggtfa cevaginedadeaggdacigsaricduapacigad catmttigutage hggetaygaayaggcaccta
ccgagaactc gigaeerral WeRACaGR [atHieiga AGRA60AEI] EHUFERAISCLHRCASRERRGSAtgctgat

ciegeccce aenpceCanAaRElnG ALFIRAE STRARRg dRioass R oscaugRR pigpocacct
cgtccectge ccacaccagg cacaacctge getcgagdec ggcctggcc gggggcctc caggcggtgc ¢ dcatatgc

tatgagcccc ag%‘é%@@dpéﬁﬁfﬁ%hé%g%t §5aBaBRAARY ReaPdHgyaaskipERsectgcac
ttctgtgcetg cctg@guont, gglakisaag wursg cloa@ sagyegoggtiactietayaddgtyagyasmasiggteiggt
aaaaatccal tagageeAchriatelieig rarrpactca Page 137  ggtgctgggce 60 gtcggagaac 120 ctgetgctce
180 cacagtttgt 240 ctgccag \a 60 caca 4 aa t4 Q.tacctcctcc 540
ggaggcagct 600 ?cccccaga% ggcgcﬁa%?:%gq%% azﬁf%q Jgg@g%ép@@ggﬁ?\ﬁcgcgggtgca ccgtcagtct
ccggacccct gdygtetapgbesiiang eidhip giasirstgiacrrhigetien it gaaeueaag Hlytatycyt
aaccatctcc aasgotadagecgggathagoaccapiga aafdeyacats gesgigtragt igeetesodtipctggactccy
gagcaggtgg C%Qﬂ@&ggﬂéf%é%%@ %gﬁ%ﬁﬂ%rﬁ?f?é%ﬁggétéﬁﬁﬁﬂﬁﬁggé%%ﬂ&é\g gtgaagaagc

caccttca ga acaa at at at atcc t a ca atct gccgtgt ggcttactat
gttatggac aggEchgrpg 3 cqué%a a(i%%cc cca é%gf% (og 39% Vgﬁj%% jcagaaa
ccaggacagc cg§ieies é&t{fa ‘@f%@ é‘ﬂ“@@ttﬁ@ (LR BRIy 08 LISTING.TXT
tcctcttcce cccmaema%gamggigghggacgtgagc 840 gcgtggaggt gcataatgcc 900 gtgtggtcag
cgtecteace 960 gegeggicte §aacapannt fO0-EgCRINEECs 89885 rR%IARRgREAgItcag cetgacctge

1140 gggaga 1200 c tcc ctac 12 tcttctc atqctcc 0 tctcectgte
tccgggtcag 13%%655%%%%# dﬁﬁﬁ%% é}&éc é@%&%ugatgggﬁ%ta (gﬂ%acéicaggcc 1560
actatggtg@tac@éémﬁel@@T@@ﬁ:@é’@%@*’o@l@é@@dﬁ@@ﬁ@’% QfRTGESR gﬁ@a&ﬂg@gaé\mﬂo tctggggeca
agggaccacg 1880 gatecggogs! tggsggaiey i 0maoasiigothtyigistaig dRRRdlttampagigtacanccag 1980
clectaaget geigaliaed0d40.ng ;agﬁmgeqmgagaﬁa FA00agcagiiaacioieal (16 ggagatcaa acggtaa

2217 <210> 266 <211> 738 < 21§> Artlflcu}Sequerbe <220> <223> | TBetaR::M0115
fusion protein RA0bL S8 RRAYS NP P AISPBAIS FhPDA%HR 1BPS &5 SONeGHORPER Pro 151015
Leu Val Leu GtiireearPie Bfyisien @%‘ﬂtﬁla Ala Ser GIn Pro GIn Ala 202530 Val Pro Pro Tyr Ala Ser Glu

Asn GIn BBr Cys Arg Asp CGiniSHideyssard it GlntEyndixt<s!d Bf@&d@hﬂ@é\@g lle Cys Cys Ser Arg

Cys Pro Pro 5 I Eg IﬁCy g 70 75 80 Ala
Thr Cys Ala G%? %‘i’?ﬁ%@%’& \@i ﬁ?ls% L% &% %ﬁﬁ éaaigg(%@?& gl Leu\ﬁ ys Arg Pro
Cys Asp Pro Val Met Gly Leu Glu Glu 100105110 lle Ala Pro Cys Thr Ser Lys Arg Lys Thr GIn Cys Arg
Cys GIn Pro 115120125 Gly Met Phe Cys Ala Ala Trp Ala Leu Glu Cys Thr His Cys Glu Leu
130135140 Leu Ser Asp Cys Pro Pro Gly Thr Glu A@Glu Leu Lys Asp Glu Val 145150155160 Gly Lys
Gly Asn Asn His Cys Val Pro Cys Lys Ala Gly His Phe GIn 165170175 Asn Thr Ser Ser Pro Ser Ala
Arg Cys GIn Pro His Thr Arg Cys Glu 180185190 Asn GIn Gly Leu Val Glu Ala Ala Pro Gly Thr Ala GIn
Ser Asp Thr 195200205 Thr Cys Lys Asn Pro Leu Glu Pro Leu Pro Pro Glu Met Ser Gly Thr

210215220 Met Leu Met Leu Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro 225230235240 Pro
Cve Pro Ala Pro CGhit Ala Ala CIvy Ala Pro <|ar \/al Phe | a1t Phe 245250258 Pro Pro | ve Pro | ve Acn



325330335 Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro-Arg Glu Pro 340345350 Gin Val Tyr
Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin 355360365 Val Ser Leu Thr Cys Leu Val Lys
Gly Phe TyrF19,S365 AR Ile Ala 370375380 Val Glu Trp Glu Ser Asn Gly Gin Pra, B fAsp Asn Tyr Lys
Thr Thr 385390395400 Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405410415 Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser 420425430 Val Met His
Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 435440445 Leu Ser Pro Gly 450 <210> 269
<211> 1302 2z 42N6¢ st it 6l e HRASAgARR o AbaRiidN -2 Hasymidesfeshgolecule
<400> 269 t ttc c]a% t%ac abccac |%%ateqfqaactg tacataatag agcatggcag caatgtgacc 60 ctggaatgca
actttgacac tggaagf) cat gaacc g gagcaataac agccagtttg 120 caaaaggtgg aaaatgatac atccccacac
cgtgaaagag ccactttgct gg 1380 ct tta cc ttcc cctc tcc tgaggga
cgaaggacag 240 taccaatgé%@? ?gﬁ gﬂﬁ ?%ﬁ ﬁé 5’? %?& 0[8?9 gt%ag% aaagcttcct
acaggaaaat a@ﬂﬂmﬁ@%%ﬁ&%@@@ﬁ@@é%j@%@m@@@&b@t@mi@@@df@@cﬁﬁﬁiﬁaggctac aggttatcct
ctggcagadg tigicliggtioranaspleaose4d0rgitecigebpapescogtinalikiccefigaas lecig#siggcc tctaccaggt

caccagtgtt 480 ¢lgedCaian agerRes 8?4@%%&%%5&?&%9&9@&%%9&@@ rdACHIg 540 agggaactta
ctttggccag ¢ ; acctt caaa tca at gaa '{?ﬁecafg E%aﬂ?cc ca 600 ac ctcg atcttc tgacaaaact

cacacatgcc ¢ @é@; Sty 'ff?f&té 833%%\0 ccaaggacac
cctcatgatc 720 tcccggaccc ctgaggtcac atgcgtggtg gtggacgtga gccacgaaga ccctgaggtc 780 aagttcaact
ggtacgtgga cggcgtggag gtgcataatg ccaagacaaa gccgcgggag 840 gagcagtaca acagcacgta ccgtgtggtc
agcgtcctca ccgtcctgca ccaggactgg 900 ctgaatggca aggcgtacgc gtgcgeggtc tccaacaaag ccctcccagce
ccccatcgag 960 aaaaccatct ccaaagccaa agggcagccc cgagaaccac aggtgtacac cctgecccca 1020
tcccgggatg agctgaccaa gaaccaggtc agcctgacct gectggtcaa aggcttctat 1080 ccaagcgaca tcgeecgtgga
gtgggagagc aatgggcagc cggagaacaa ctacaagacc 1140 acgcctcecg tgetggactc cgacggctcc ttettectet
acagcaagct caccgtggac 1200 aagagccggt ggcagcaggg gaacgtcttc tcatgctccg tgatgcatga ggctctgeac
1260 aaccactaca cgcagaagag cctctccctg tctcecgggtt aa 1302 <210> 270 <211> 433 <212> PRT
<213> Artificial Sequence <220> <223> POL2 Ig synthesized molecule Page 141
2479.100PC09_SEQUENCE_LISTING.TXT <400> 270 Leu Phe Thr Val Thr Val Pro Lys Glu Leu Tyr
lle lle Glu His Gly 151015 Ser ASn Val Thr Leu Glu Cys ASn Phe Asp Thr Gly Ser His val ASn 202530
Leu Gly Ala lle Thr Ala Ser Leu Gin Lys Val Glu Asn Asp Thr Ser 354045 Pro His Arg Glu Arg Ala Thr
Leu Leu Glu Glu Gin Leu Pro Leu Gly 505560 Lys Ala Ser Phe His lle Pro Gin Val Gin Val Arg Asp Glu
Gly Gin 65 70 75 80 Tyr Gin Cys lle lle lle Tyr Gly Val Ala Trp Asp Tyr Lys Tyr Leu 859095 Thr Leu
Lys Val Lys Ala Ser Tyr Arg Lys lle Asn Thr His lle Leu 100105110 Lys Val Pro Glu Thr Asp Glu Val
Glu Leu Thr Cys Gin Ala Thr Gly 115120125 Tyr Pro Leu Ala Glu Val Ser Trp Pro Asn val Ser Val Pro
Ala Asn 130135140 Thr Ser His Ser Arg Thr Pro Glu Gly Leu Tyr Gin val Thr Ser Val 145 150 155 160
Leu Arg Leu Lys Pro Pro Pro Gly Arg Asn Phe Ser Cys Val Phe Trp 165170175 Asn Thr His Val Arg
Glu Leu Thr Leu Ala Ser lle Asp Leu Gin Ser 180185190 Gin Met Glu Pro Arg Thr His Pro Thr Leu Glu
Pro Lys Ser Ser Asp 195200205 Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Ala
210215220 Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle 225230235240 Ser Arg
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu 245250255 Asp Pro Glu Val Lys Phe Asn Trp
Tyr val Asp Gly Val Glu Val His 260265270 Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr
Tyr Arg 275280285 Val Val Ser val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys 290295300 Ala
Tyr Ala Cys Ala Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu 305310315320 Lys Thr lle Ser Lys Ala
Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr 325330335 Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
ASn Gin Val Ser Leu 340345350 Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala val Glu Trp
355360365 Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val 370375380 Leu Asp Ser
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp 385390395400
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Lys Ser Arg Trp Gin Gin Gly Asn val Phe Ser Cys Ser Val Met His 405410415 Glu Ala Leu His Asn His
Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro 420425430 Gly <210> 271 <211> 534 <212> DNA <213>
Artificial Sequsneh sanrls <223> (GITR-L)-AFH synthesized molecule POTUS2009/659446
2479.100PC09_SEQUENCE_LISTING.TXT <400> 271 tctggtagcc tggcacgaag tacaaggatg aagtttggac
aaggtgtctg gtggctccca aaagacatga gaattgcatg aataatacat atcatcatca attacaagga acgacgataa
cattaccctc actggaagct atgcaaacta tacaaactct ttggggacac actggggtat tcatcacctg tgacgacgat gctcgagcaa
aaaatggcaa ggagatactt caatgatgta aacaaacaaa catagacttg cattttacta aacgacatct aaggattaca
ttagagactg atggcatctt cagaatggct gctccttttg tct tcaact gcaaatcccc tcgaggctca gaaaatcgaa
60 aggatgacga cgataaggat 120 ctaaggagcc ct ctgaacctcc ttgcgtgaat 240 tatatttaat
ttatggccaa 300 aggtgcggct gtataaaaac 360 aaaatgtagg agggacttat 420 ctgagcatca ggttctaaaa 480
aattcatctc ctaa%g@é@aé&&gmb 177 <212> PRT <213> Artificial Sequence <220> <223>
(GITR L) ARt synthesizedNTigleghiis S4B 448 §§@§@é§%ﬁh§dﬂ%%ﬂ%@é%&&@# Asn Asp lle
Phe Glu Ala 151015 GIn Ly, s G Trp HIS yr Lys Aj p Lys Asp 202530 Tyr
Lys Asp Asp %MB%}E%SW fa“ﬂgﬁ Rgff}eA%?) BR tdis g @P@@I%@eu Glu Thr Ala Lys
Glu Pro Cys Mestvidad irs$HHe EWNRYS:8055616L 83,710 S@r E&sﬁr@@lﬁmd\%&@er Glu Pro Pro
Cysgllal Césn 8089 51801y puab8es A 188 Latsdler felsiehriyCMmasacilinletilagd-eu 859095 lle
Tyr Gly Gin v P g Leu Tyr Lys
Asn Lys Asp Hia et ﬁ'@tﬁ%&ﬁﬂc %A @%@g isa\nﬁ@tg %&L%%]I?g%f% %;r% \%LT%@J] y Thr Tyr Glu
Leu His Val 136188946 él?bA%]ﬂafﬁPﬁéli\ ‘Eél]%@%(@&%ﬁ’@éﬁ&%ﬁ RRUEH IR
145150155168rAsn RBR-ThiPBS, Tid GR-Tid Mk@@lﬂﬂ’@ﬁ\ﬂ%ﬂ@ﬁ@l\ﬁ/@w@ﬁmﬁeﬂm&% Ser <210>
273 <213p 121h<R1 B3JANBIcAST Mtidieipletequems e, 2K.100PCO9_SEQUENCE_LISTING.TXT
ggacctgcag gctcctggga gcagctgata caagagcgaa ggtctcacga ggtcaaccca 840 gcagcgcatc tcacaggggc
caactccagc ttgaccggca gcggggggcc gcetgttatgg 900 gagactcagce tgggcectggc cttcctgagg ggcectcagcet
accacgatgg ggcccttgtg 960 gtcaccaaag ctggct% Ak&tdtac tccaaggtgc agctgggcegg tgtgggcetge 1020
ccgctgggcc tggccageac catcacccac ggéetttadasédsgcacadeceegstacccc 1080 gaggagcetgg agetgttggt

cagccagcag tcaccetgeg gacgggecac cageagetee 1140 c ggtct aca cttcctaggt ggtgtggtac
acctggaggc tggggagaag 12'858’ 3@ @d%ﬂ Eégg%gtafg%‘?g %& ccggtcttac 1260

ttcggggctt tcatgyteitedinddy d@memwﬁth@aamzeci@mﬂmwgasi‘ Wtﬁ&ﬂ&ﬁﬁ@%&me <220>
<223> mig LI heyahesiredignelasalle sd00nkéd, apa %ﬁ%@r&ﬁgtvalﬁ?mﬂ@ﬁd\e@in Asn Pro Cys

P10 Pro Leu Ly 154035 G Gy e, RER s A2 AlRTiR S8R Ala Gy AR RIp Ser il 202530

Phe lle Phe Pro ro Lys ys Asp Va Leu Met lle Ser Leu Cys val val
Val Asp Val SESBFGINEY Asp Pro Asp 505560 Val Gin lle Ser Trp Phe Val Asn Asn Val Glu Val His Thr
Ala Gin 65 70 75 80 Thr GihtiEHoltisviagghGluahéredyriAsh Sdi-Thittenonerieialalrgbp8$9095 Ala Leu

Pro lle Gin Hiséﬁ%&ﬁm@%@sm@%&%@ E’@@oﬂl@trl@%(ﬂ@blar&ﬁﬁnélan\@ké&ﬂo%n Arg Ala Leu

Lew pro 1013 A, BORS Ae G 3t i %%Wsps@ AL SRR LY Y
1451501551604 it B/F Ao H-0Pr6 ‘Kl&@ﬂf‘ﬂé Q@QﬁA@b‘WpﬁHﬂ §§fﬂéﬁ%é/ﬁ@ﬁl'?5 Gly Arg
Thr Glu Gin AH FUN 8 AbasTigloMaTTOit VR loelighs!Sen 0150 ZSE ER SehdgviPhe Met Tyr

Ser Lys Leu Aligy@! @iIFLyG1Sef Rhs WODQQSFW&I AreHaly 988 ienRbeAln Eysrser Val Val His

Glu Gly Leu 210215220, H Ser L

22%232)/23e5u24i8) 4 Eeﬁ”&’l Asnhé léﬁa%ﬁkd %I¥e$(l]-’ #38 ﬁﬁ@%héﬂr&ﬁg @Q{P}f %@&)255 Pro Asn
Ser Asp &ly Fr6 MasHvgahtip GuieiNtEd ﬂ@@@k&;ﬁcﬁé’s@%ﬁw Aggiafriseandidabivival Asn Pro
Ala Ala His LetiThFRlioAteAsn 260280186 peliSerdenahig@Bly -3&r G B ipPight ehdieu Trp Glu Thr

320 val Thr Ly G T I T A ae i wal Bly Cys Pro
arsa r yr ney y Val Gly Cys Pro
Leu Gly Leu gpggraﬁyg ?ﬁ? ﬁ?/ %%%%W%ﬁgﬁg‘f)ﬁ% Arg Thr Pro Arg Tyr Pro Glu Glu Leu
Glu Leu Leu Val Ser 35536@%%@@@@51‘1 Sérvuafél@g%oatlwm@nmadﬂﬁwﬁér%@mmea/al Trp Trp
370375380 AsfeslSenBherbid Glyichtynéal ViaF tisiL et GIBAID GIY G LS FRIgR 144

\2/‘;7% rzogg’f%@é%ﬁé@%z}@%%% 5@@/@%‘9@ a{zvﬁ#Mﬁ' g t@thﬁ%sglgllli Qor gsteu
9105 275 IS TN ERA SR A e OIS IR a8 sequence
encoding mo@qumhm@fmmm@wum?mmmesmn in Rigeeeaggee
agggcaccca gtctgagaac agctgcaccc acttcccagg caacctgcct 60 aacatgcttc gagatctccg agatgcecttc
agcagagtga agactttctt tcaaatgaag 120 gatcagctgg acaacttgtt gttaaaggag tccttgctgg aggactttaa
gggttacctg 180 ggttgccaag ccttgtctga gatgatccag tttéfcctgg aggaggtgat gecccaagcet 240 gagaaccaag
acccagacat caaggcgcat gtgaactccc tgggggagaa cctgaagacc 300 ctcaggctga ggctacggceg ctgtcatcga
tttcttccct gtgaaaacgg tggtggatcc 360 ggcggtaaga gcaaggecgt ggagcaggtg aagaatgcct ttaataagct
ccaagagaaa 420 ggcatctaca aagccatgag tgagtttgac atcttcatca actacataga agcctacatt 480 acaatgaaga

tacgaaacct cgagccccca cctceccccat gecccaccgtg cccagcacct 540 gaagccgcgg gtgcaccgtc agtcttcctc
Heecrcececraa aacc,aanaa cacceteatn AOO atetecranAa




cccctgaggt cacatgegtg gtggtggacg tgagccacga agaccctgag 660 gtcaagttca actggtacgt ggacggegtg
gaggtgcata atgccaagac aaagccgcegg 720 gaggagcagt acaacagcac gtaccgtgtg gtcagegtce tcaccgtect

gcaccaggac\gggﬂtg%%qggtg gcaaggcgta cgcgtgcgceg gtctccaaca aagccctc%%,gggg&)%%;c 4840

gagaaaacca tctccaaagc caaagggcag ccccgagaac cacaggtgta caccctgecc ccatcccggg atgagctgac
caagaaccag gtcagcctga cctgectggt caaaggcttc 960 tatccaageg acatcgecgt ggagtgggag agcaatggge
agccggagaa caactacaag 1020 accacgcctc ccgtgetgga ctccgacggce tecttettee tctacagcaa getcaccgtg

i?ﬁi’g%ZZZZWE’E%@m s S %"*“‘5%9%““%& wa""aﬁ‘t%iﬁgiﬁg"gtcaggt
cattctcega att 5%5?85%%@5@%?@%% égﬁg%gﬁj% aUtéﬁ ég%'% agtga aggtctectg
caaggcttct 1320/bdatbdadSsadodderd Bahcdihtae ’tg@dt@(f@&élh@b@cﬁéﬁ )aﬂaﬁg gdéti 1380
gagtggatgg gaaatatigal Teitoctanygiogiagigraneaa RQtoaRd AH); ggengggtca ccatgaccag
ggacacgteg alcageRcag W@QBIH& 962991 30 G19a9R%eg %ﬂg%‘%ﬂgﬁ PR %%C tgtgcgagat
gggactatag gt 560 actatgttat ggacttctgg ggccadggga ccacggtcac cgtctcctca
1620 ggtggagg%%%ﬁeeﬁééc%ﬁii\a S G0l SRR oR e 80 Bebatcgtga
tgacccagtc tcédgadidd\éiydfgtgt ctctgggega gagggecacce 1740 atcaactgca agtccagceca gagtgtttta
tacagctcca accagaagaa ctamitagstsk20itgeantas e ROAARES WH ARAC e RageiaciehEtactgggc

atctacoeuq LH0REA090 IEEIRRSER ARG ANRABCIR ASRGAdalh SRGinigRRc 20

atcagcagcc tg{ ggatgtggca gtttattact gtcatcaata cctctac g gcéaggggac

caagctgghly &Cﬁdﬁﬁt%i@'ﬁﬁ@Q@IiWG%r@iﬁﬁgqﬁﬁT <213> Artificial Sequence <220>
<223> monolL10-A2 hlnge :M0115 fusion protein with 1-175 linker <400> 276 Ser Pro Gly GIn Gly
Thr GIn Ser Glu Asn Ser Cys Thr His Phe Pro gxh®45; §ly Asn Leu Pro Asn Met Leu Arg Asp Leu Arg

Asp Ala Phe Ser Arg 202530 V Inkeu Asp Asn Leu Leu Lea

354045 Page 145 2479.100PC égé@ggmm%@ﬁ%w E Ser Leu Leu Glu Asp Phe Lys

Gly Tyr Leu Gly Cys Gin Ala 50$560ihendetisity Mas l&&éﬁn@heoﬂmﬁae@wr@uw{ﬂhglgt Pro GIn Ala
o9 R GRATRTICATRATE AP IAH RELLL MRS Ton Leu b

Thr Leu Ar, giljl Arg Leu Arg Arg Cys His Arg Phe Leu 100 TU AN Gly Gly Gly Ser
Gly Gly Lys S EV@AIa Val Glu 115120125 Gin Val Lys Asn Ala Phe Asn Lys Leu Gin Glu Lys Gly lle
Tyr Lys 130135140 Ala MetSén@iplpsmasieierrhed ISR TedienGneits Warle 145150155160 Thr

Met Lys lle Argeienrhedl &l Bipce Pra Rio BrRQpsdiradie 2RRAAVAED CysRIg)dlaRyo Glu Ala Ala
Gly Ala Pro Sg{ \ggzog%éqgea?ﬁc re 13830%% ﬁ@gﬁﬁ‘% Pro;’b)gg‘1 2%5' /rm ey V\ﬁ)itml Ser Arg Thr Pro

Glu val Thr 195 Cys Va v gl Asp sn 210215220
Trp Tyr Val ASSERNAFeSaiav R A%RI;?E}@W‘FI s QF@S&%’%‘?@@%@@?&‘@@@M@ Gin Tyr Asn
Ser Thr B Ardpivalisiag Starvalrd eunifier sal2ing236286i5the (BitiscBindagpeT o LplingstitGBELys Ala Tyr
QJYE;S %3 2ABIg é&léﬁh@ﬁ%%&%ﬁgﬂﬂ%ﬁi&bﬁ@ﬂ&&ﬁp%gez@stw LM&J Bw@ §§£9L§'§ /Slé |Lyi i
r ro Pro Ser A u Leu Thr
Lys Asn Gin a%’}'}g [Kgﬁ CJ: “Il(:::lug \? }Gﬁéfﬁ}’%@éﬂ%‘?@ I%Vfg{ﬁgg&z‘gt er E\sp T8 Ala Val Glu
y Ser Phe e ma) SEno gWap ©Ge
Ser Leu S L e B B A e 72"“?5%%" s e Ay f?;?yTT“J e
Met Ala Gly His Ser Br%BAsn g %r% Q(gﬁ%s(ﬁfgnvﬁ LW¥Va 5‘ EI K[I'g'élu al Lys Lys Pro
Gly Ala Ser 42‘@%2%@9%?@@%@@!’%9@ By deRR %f@@”ﬁyﬁfﬂﬂ Wﬁ‘éﬁh@@é@ WFEAsSn 435440445
Met Asn Trp \talareeGinsilg BiabGhyainGlyritbe GO, npeMeirGly04ASE Setdhasa e Asp Pro Tyr Tyr

Cly Oly Thr SeiHir ARl IE A MR TotAYSH A VAT op s g g e

Ser Thr A Ty Ml 44550485, Sl e S A0S UATR SSTATR AR ToAIR.VglTY T Cvs Al

bivalent analyte binding model. Equilibrium dissociation constants (Kp) could be
calculated with high accuracy for each construct by fitting the observed
response at saturation to a steady-state equilibrium model, and are provided
below in Table 3. Inclusion of the CTLA4 ectodomain in the Xceptor fusion

35 protein had no apparent effect on the IL10/IL10R1 interaction.
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500505510 Arg Trp Asp Tyr Arg Tyr Asp Asp Gly Arg Ala Tyr Tyr Val Met Asp 515520525 Phe Trp Gly
Gin Gly Thr Thr Val Thr val Ser Ser Gly Gly Gly Gly 530535540 Ser Gly Gly Gly Gly Ser Gly Gly Gly
Gly Ser Gly\%)\/oz@é(@yﬂf?er 545550555560 Asp lle Val met Thr Gin Ser P ﬁlfsg @e JE%% Ala Val Ser
Leu Gly 565 lu'Arg Ala Thr lle Asn Cys Lys ser Ser Gin Ser VaI 585590 Page
146 2479.100PC09_SEQUENCE_LISTING.TXT Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr Gin Gin
Lys Pro Gly Gin 595600605 Pro Pro Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
610615620 Pro Asp Arg Phe Ser Gly Ser Gly Sefﬁg%l?g @r Asp Phe Thr Leu Thr 625630635640 lle Ser
Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys 645650655 Tyr Leu Tyr Ser Trp Thr Phe Gly
Gin Gly ThrLys Leu Glu lle [Lys 660665670 Ar 10> 277[<211> 118% <212> DNA <213> Artificial
Sequence <}22 ”@@qﬁVEl\a\}g,§wthe§1%§g Fﬁé@&ﬂl@‘t‘éz@@@%?‘ﬁgé@ﬁ%@t%‘tﬁ%lggtt%tltg/, gtccaggca
tgtgacccag gtggétgdaircgegettacyg gacacdattitigtbageast tegeabstsd) gaagekgeyy at ,tcccgga
gtcaagttca gaggagcagt tggctgaatg gagagaacca gdatccc tatccaagcg jaccacgcctc gacaagagcc
cacaaccact qcaﬁq%%&a qtqtqd&aga coldcatddc :%ﬁﬁ‘zggbt gcccaggeca ccaccteead qt%&éaa;ctg
agaccaagtgiagcccaaatc gtgca cdtgaggt actggtacgt gcaacagcac gcaaggcegta ftctccaaagce

atgagctgac acatagesgrcecgtgcetg ggag%gtggca’gca(ﬁc rgoayds| cgagtartca goeatgodgy ccaretcpat
gcgcgcgagcelctictgcate cccggge ccececggygg cagcetggctg ttetgacaaa agtettecte cacatgegtg

agacagcols OlAeeglglg cachiae agg a ggc ggggaacgtc
gagcctctee gt@]g g 3 g%c{a%{%f'p géaa(t:gcfi %@ﬁéu 8%%[%2&9398%%%;3 §% ga accttctctc
gtgacgaagg ac'f %tﬂéé&%ﬁm qB8tgacy gaggtgcata gtcagegtee gtctccaaca ccccgagaac
gtcagcctga agcaatgggc tecttcttee ttctcatgct ctgtctccgg agtgetgece geacagtgtg agtgtctgea ccaggacaga

gggaccactg agggaggcac ccaatgggac ccggagcetgg geeccaccgtg aacccaagga tgagecacga atgccaagac
tcaccgtcctpageccteece cacaggtgta cctgectggt agseggpgaadctacagcaa cegtgatgea gttaa caagtgcagt 60

tgaaccctgc 120 gtgcc 180 aac cC fca cctggaggaa 420
gaccagcagc 480 ccca(f(agiégp{%ﬁ %%%%% '3% g@ %égéggé)é)@%ﬁgqq%& gcaccaggac 780
igggczcgltg >84;0 é:alczclctgccqm%ﬁ%gfzawﬁ?ﬁggggég%Qagﬁtﬁaaqugal@@ f@@ﬂﬂgctctg 1140
synthesized mo ecucie 4%8’%5%1 i r%[ )yg ”ﬁli_gil%?u E lﬁ%%e'\ﬁfgﬁ égg%iﬁ\gger u Cys Cys
151015 Pro Ly £§8GHIERrd i Aty g siior SRfdfa E@s |§L@ﬁ}%@%9§§€i FHEGly Thr Val Cys
Glu Pro Cys Pro Pro Gly Thr Tyr lle Ala His 354045 Leu Asn Gly Leu Ser Lys Cys Leu Gin Cys Gin

Met Cys fsp @Qgﬁ@MO Met GIy Leu Arg Ala Ser Arg Asn Cys Ser Arg Thr Glu Asn Ala Val 65 70
75 80 Cys Gly Cys Ser Pro HIS a(\:?/qs lle V, q&%%(% @gg S 5?%?5 Cé[a A'Ia Ala Cys Arg
Ala Tyr Ala Thr Ser Ser Pro &(ln TJ(?H 21 ﬁ)y ngAsp Thr Leu
Cys Gin Asn Cﬁﬁ@ﬂ@)@&b@elwsmefb‘ﬂﬁtﬁ@@ﬂfﬂ@m 9@?@@5%%@0125 Pro Gly Thr
Phe Ser Pro Aspdailyl $biutien &ld @huﬁ@tsmamg&ﬁalamsalm)pﬂte WwssGlysrSeindkpd_eu Val Thr

Lys Ala Gly AlgifalwbekiRg 'BRfert é%@ﬁ&ﬁ@e@%hﬂﬁa#sﬁy@mk?r%w%%ro?% @rﬁ Thr His Thr
Cys Pro Pgo 165179175 Ala Prge%gr Val Ph Leu ro 180185190

s.Pro Ala,Pr
Pro Lys F]ro Lys Freu ﬁﬁ%ﬁl 0% ?falat% ?/al Asp Val
Ser His Glu Aﬁﬂﬁﬂar@m%n%ﬂp% mmt@zm@zevefscrﬁr\%m@aa@? a&r@m Val His Asn Ala Lys
Thr Lys Pro Atgragér280:28b 240.6G1unGiu. GiritdiywAsnrSeri Dbl peArg:V abvsd Selisvial Leu Thr Val

245250255 L Fé'ﬁc%'éb%%%TéH Fﬁ S gty &g{aﬁ%g YAy GYP A } %aééékﬁ%%’xﬁﬁe’rm Asn Lys Ala
Leu Pro Ala Pro lle &é é, ‘sg %[ lle S r Lys Ala énﬂ%‘ Zgg}f ?fé;ﬁ/ Gin Pro A lu Prg Gin Val Tyr
Thr Leu Pro PYFEEFAR A 5 ﬂeée 'IDEV & @8?99(5 Wi 85/ q_eu Val Lys
Gly Phe 3@53%8@@&@@%@6)3@ Ksprinigiancabaiemaprawnsdemnnsrtie Gln Pro Glu 325330335
Asn Asn Tyr Lgs ditaBhr PriRiodéstit eAspdses SspshixS T iRhmm340345@r00Zheideu Tyr Ser Lys

Leu Thr Val A é1y eﬁﬁé%EéBr@%Sé%@%é?ééﬁ%ﬁé& é{@hﬁ’é‘ﬂrﬁe%&ﬁ% yMet His Glu Ala

Leu His Asn 7037 ﬁ%o Thr Gln er Leu Ser Leu Ser Pro Gly 385390 <210> 279 <211>
1179 <212> ﬂo%@;e H‘é‘laééd”u%?\ ﬂ@ﬁ 855395930/e E¥Mhesized molecule <400> 279

agcccaggcec aacatgcttc gatdageigguligtidbess gupaareiiy atealgetyaryiggageag§ ablyhgtttg
ctcgagcega gouagiaeac sagacentioicrarggheagiocpern@REIDAEgIs RESHELISParcadaatgage

agegacalcg calfGraids 84eA001096 <3 gt%?é%%é&%‘?ﬂ@@ﬂo%%@&?%%@%&%%@ acaactigtt

ccttgtctga acccagacat ggctacggceg tgaagaatge acatcttcat aatctictga cgtcagictt aggttacatg acgtggacgg
gcacgtaccg cgtacgcgtg aagccaaagg tgaccaagaa ccgtggagtg tggactccga agcaggggaa agaagagcct
gtctgagaac agatgccttc gttaaaggag gatgatccag caaggcgcat ctgtcatcga ctttaataag caactacata
caaaactcac cctcttccee cgtggtggtg cgtggaggtg tgtggtcage cgeggtetee gcagecccga ccaggtcage
ggagagcaat cggctccttc cgtctictca ctceetgtct agctgcaggce agcagagtga tecttgetgg ttttacctgg gtgaactccec
tttcttccct ctccaagaga gaagcctaca acatgcccac ccaaaaccca gacgtgagcec cataatgcca gtcctcaccg
aacaaagccc gaaccacagg ctgacctgcc gggcagecgg ttectctaca tgctcegtga ccgggttaa acttcccagg agactttctt
aggactttaa aggaggtgat tgggggagaa gtgaaaacaa aaggcatcta ttacaatgaa cgtgcccage aggacaccct

acgaagaccc agacaaagcc tcctgcacca tcccagceccc tgtacaccct tggtcaaagg agaacaacta gcaagctcac
tneataanae caacectaecet AOD teaaataaan 120 aaattacecta 120 Aaccceaanct 240 cetaaanace 200




ctcgagccca aatcttctga caaaactcac acatgcccac cgtgcccage acctgaagec 540 gegggtgeac cgtcagtctt
cctcttccee ccaaaaccca aggacaccct catgatctcc 600 cggacccctg aggtcacatg cgtggtggtg gacgtgagec
acgaagaccq taagorc 5660 ttcaactggt acgtggacgg cgtggaggtg cataatgccggg%?scz APELG gcgggaggag
720 cagtacaaca gcacg accg tgtggtcagc gtcctcaccg tcctgcacca ggactggcetg aatggcaagg cgtacgcgtg
cgcggtctcc aacaaagccc tcccageccce catcgagaaa 840 accatctcca aagccaaagg gcagccccga gaaccacagg
tgtacaccct gcccccatce 900 cgggatgagc tgaccaagaa ccaggtcagce ctgacctgcc tggtcaaagg cttctatcca 960

agcgacatcg cogiasagisigiag e trak GUoraRcasagAageacta caagaccacg 1020 cctccegtge tggactccga

(Gontgagac & ;;;SZEZa%"i‘l%é%%cﬁeq O B i s, Lo

cactacacgc aga g@ cct ctccct%y
392 <212> PRTYI13) plafmcassegies vath FEMSFARRthEs o Rule <400>
282 Ser Pro Gly@in! Ghritihn Gl SerubhtctisovBani@ysaThtHisTRaeRte watdieGlipéisniLeu Pro Asn

Xlet ;eu /chg /éﬁ@]lﬁﬁ@cﬁr L I ES. $%M9%Q%§3%XMRF hr@d’r‘ﬁd?é?o%ﬂﬁé%ﬂe&’ﬁsgSp illn Leu
sp Asn Leu u As r Leu in Ala
505560 Lou S BT IR %ﬁgf@fhyéff 0 Bl R AR s R R SRR o i
Asp Pro Asp ﬁlbl%aﬁ%qiﬁg V@t@\s’iﬁ‘%élai_%ﬁ"@%ﬁ@{@r@gg@@@ iRgHRaiEd §5TPAMLeu Arg Leu Arg Leu
Arg Arg Cys Higsniseg e Eeuab001 05140 PAGt €y £3hinds mikty<CBd i5RyanAkonMal BlueBin Val Lys Asn

Ala Phe 1151%9@@%?@}%%M%A§M:%Fc@sd-xﬁ&dxﬁh€em Ly§- 6@%% /ﬁi%@@%dﬁ% 130135140 lle
Phe lle Aﬁx r.lle Glu Al rlle hr Met L s lle Ar (yg s Ser Ser
e Lo T e b R B A iace g8 ol B A8 1R R R S Vel pe
Leu Phe Pro Biotegs1Hb 98810 B bekingsEadiemyps addae: trees?éatmgaﬁﬁcw&r@@vm Thr Cys Val
195200205 ValdVibbAspa abGertttispSiatdepteir6Ghinled L ye RiveeAdry BrpTyriR8215220 Val Asp Gly

Val Glu Val H ﬁcﬁ%ﬂﬁ Ly bt t‘e\&%{%@tﬁf& ﬁ'@@h‘tgﬁ@m(ﬁé&% x‘ﬁ@ﬂé}f f?éQs'éer Thr Tyr Arg Val
Val Ser Val L VaI u His @?2&5 %3%) %ﬁ) ASt GI Ks AI? é':lr Ala Fys Ala Val
Ser Asn Lys éai% SRS RICHBRL ST By i PE&% S840 WY 275280285
Pro Arg Glu PrastaadaatA#0mmLelhprorrelp e faspnepotin EM@%%@ employed as a
2479.100PCORe GHIQUENCE, LISTING.TXT 290295300 Thr Lys Asn Gin Val Ser Leu Thr Cys Lea Val

Lys Gly Phe Tyr Pro 30531@§$§§§%%§§%'@§J@8\6@t§%§ B, @Sl AsnGlyifin Pro Glu ASD Asn
325330335 T Thr Pro Pro er. Phe Ph Lea 340345350 Tyr Ser
Lys Leu Thr v 4 %5?%8%5%@%@% HA \Fa% %ﬁgﬁ tgVaI Met His
Glu Ala Lea I—ﬁ%eACéﬁ%é e Tt Giasaos753be E;H—Sérlﬂéh@em_@&@@@ﬁb@lgﬂmm) <210> 283
<211> 1297 <@:ai@NA/edidroAsificiahanusnce <220> <223> monolL10-Fc synthesized molecule
<400> 283 agcccaggcc aacatgcttc gatcagcetgg ggttgccaag gagaaccaag ctcaggctga ggcggtaaga

ggcatctaca acaatgaaga tgcccagcac gacaccctca gaagacectg acaaagccgce ctgcaccagg ccagccccca
tacaccctgc gtcaaaggct aacaactaca aagctcacc ggctC agggcaccca gagatctccg acaacttgtt

ccttgtctga acccagacat ggctacgﬁ@é@ﬁd@@@@&a@%&@&@@&@gww ®aagccgce tgatctceeg
aggtcaagtt gggaggagca ac a ccat ctatccaag, agacc acaagag
tgcacaacca gtctgagaac ag %%ﬂ?c ﬁgﬁgﬁig@a ai% ;8&3&’%%&% ?ﬁé&tgga%caggtg
tgagtttgac cgaiectaifd\ygdarshicgduetengdedidcidses: raesacmie t§gtastuebatat ctccaaa
ggatgagag cqacarrpecBricdigaty cadutgcagoriaratgaaditagcigicates kgeagagigadieatigeiag
E:Eg‘f;ésgtgt?a%ﬂ%%%g;@aﬁ%@t%%“éﬁ%%%@*mﬁ‘ﬁ@aﬁ MHS ol @%%%Wﬂﬁé’féﬂt
cttcosagg aga Lt B HER En AL A e B kbt G T ey Aua

aaactcacac tcﬁ@ﬁ&ﬁﬁ@ﬂg@@@@i@@é&g@&b@i@mﬂf@gﬁwb@@tﬁmfa@fo‘é&%@ 523 c&gcct

agagcaatgg grigotethbiitpinatgisectotseT CraaciaseikpOrBafaigaad 1dfigeataceimifiigccccaaget
240 cctgaggace gﬁg%\trgsgtggatcc 360 ccaagagaaa 420 agcctacatg 480 atgcccaccg 540 aaaacccaag 600

cgtgagccac 660 taatgccaa 720 cctcaccgtc 780 caaagccctc 840 accaca 900 gacctgcctg 960
gcagceggag 1020 cctctacafSMigh WetRdRp R 1Ay g iR 491! W@?ﬂ BigE212> PRT
<213> Artificiah Sequisicerraio$RRIYE>10MNORI.(pBY/syarhexi2xd Oh oltsirel <ToesfdBavBear Pro Gly

Gin Gly Thr Gtﬁoﬂ%@|¥hé$VB§ﬂt§M§rEhﬁé=§§éﬂh%Bé0r&@&@é@rﬁéﬁ&ﬁﬂw'—gﬁé ReaASDRBetLeu Arg Asp

Lea Arg Asp Al [IJ% 2 2%3 +gt§ ’@ %1 ag% i éﬁ&Asp Asn Lea Leu
Lea 354045 ﬁ@@ ULF% mega § y%E i Ltyéﬁéqt a? 60 Lea Ser Glu
Met lle Gt Ph Wﬂeéﬁsé'l’@réIﬂrwrﬁ@ﬁbﬁ)%lﬁ%ae@@'?@%%@ U‘!AQP] @Mé@@'é‘%p lle Lys Ala
His Val ASD Ser Lea Gly Glu 859095 Asn Lea Lys Thr Lea Arg Lea Arg Lea Arg Arg Cys His Arg Phe
Lea 100105110 Page 151 2479.100PC09_SEQUENCE_LISTING.TXT Pro Cys Glu Asn Gly Gly Gly
Ser Gly Gly Lys Ser Lys Ala Val Glu 115120125 Gi#%¥al Lys Asn Ala Phe Asn Lys Leu Gin Glu Lys Gly
lle Tyr Lys 130135140 Ala Met Ser Glu Phe Asp lle Phe lle Asn Tyr lle Glu Ala Tyr Met 145150155160
Thr Met Lys lle Arg Asn Leu Glu Pro Lys Ser Ser Asp Lys Thr His 165170175 Thr Cys Pro Pro Cys
Pro Ala Pro Glu Ala Ala Gly Ala Pro Ser Val 180185190 Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr

Leu met lle Ser Arg Thr 195200205 Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
2710215220 \/al | ve Phea Acn Trn Tvr \/al Acn CChh7s \/al CClit \/al Hie Acn Ala | ve 225220225240 Thr | ve

(




agactttctt tcaaatgaag 120 gatcagctgg acaacttgtt gttaaaggag tccttgctgg aggactttaa gggttacctg 180
ggttgccaag ccttgtctga gatgatccag ttttacctgg aggaggtgat gccccaagct 240 gagaaccaag acccagacgc

caaggcgcat\g@?&%ﬁg&é%ggggagaa cctgaagacc 300 ctcaggctga ggctacgg&&?@g%%ﬁgg  tHcttcect

gtgaaaacgg tggtggatcc 360 ggcggtaaga gcaaggcecgt ggagcaggtg aagaatgcct aagct ccaagagaaa
420 ggcatctaca aagccatgag tgagtttgac atcttcatca actacataga agcctacatt 480 acaatgaaga tacgaaacct
cgagcccaaa tcttctgaca aaactcacac atgcccaccg 540 tgcccagcac ctgaagccge gggtgcaccg tcagtcttce
leticcecce aagacecaan 000 9RALERILA 9pLaleseo, OapRsrigan OAEISE 1001ggigga cataageeac 660
gaagaccctg aggtcaagtt caactggtac g ?gac cg ggaggieg_ca aafgccaag 720 acaaagccqgc gggaggagca
gtacaacagc afiteay iegicemRice cgc(iifé%@)é’?@ 86188t REeiaY gk gcgtgcy
gg%tctccaa caabigecsitiGD mgmmrq@@mmm#@wﬁam%; ggdedmhccacaggtg
tacaccelgg66CaalRoRIHatIRBSIe RERARIBF S BER CRAFH IRGRBREIMBD HHraaRggCt tetatccaag
cgacateqep iBRNlgnd agRACeRiae dGaeetagl 070 snsaneinga adneraRaRe Leacigety aactoogacy
gctccttctt Cctctacage 10 0 aagctcact ac 'a%ag% cc&gf}g cag caggggaac cHARAN C%chtgatg 1140
catgaggctc tgfae@hcebictdead’ %éﬁf tt %6’@&@&‘9%@703& 2593w asonolL 10
187A-Fc synthekizddomelectlh« 4002865 & aveily BanGlyiHat€slnSaxGin 2Gmiser Cys Thr His
Phe Pro 151035, Gl Asphet BIRASINRIH-SHA ARRS S AR AlaRBerserAig 202530 val Lys
Thr Phe Phe Gj rﬁé;’{t L gGI% Ley Asp Asn Leu Leu Su 35’4‘Q L sS lu Se Iieu Leu Glu Asp
Phe Lys Gly T80 G G G RTPE ARE S T MEBR AP IE. i SrSaIEL Sy Glu val et
Pro Gin Alx 65170'78 §0AT16 mérh G Adpspienaep. Alane/s WA HivsapAdadSeraash Gly Glu 859095
Asn Leu Lys Hanhsiy. AT eurdeginaibiEgiAng Keysdritafrgdihechae 12010k 130Mia.Cys Glu Asn Gly

Gly Gly Ser Gly Gy Lygyerr i Alaskak 3 d RIS BGHEVR tmRAP BB AR LyS Leu Gin Glu

Lys Gly lle Tyr Lys 130135140 Ala Met S@r Glu Phe L@glgﬁ Phe lle Asn T%e Glu Ala Tyr lle

145150155168 HPle3/BRIESAYG RGP 7R OBR QLY REEISTs Tro3ifM@5170175 Thr Cys
Pro Pro Cys FapRAiRd edi Gy xiaheky Gy heiserrorse b G aintBb B8bpadipaené MPh& PrbTro Lys Pro
Lys Asp THr LeadigitigrmescArg Thr 195200205 Pro Glu val Thr Cys Val val Val Asp Val Ser His Glu

Asp Pro Glu 210215220 Va}&é—%ﬁ&%ﬁ éﬁ*@@ﬁ% ]éyén\ée\i@épeﬁ'}’a\fﬁ‘t%‘ééﬂtgﬂﬁ ALY

225230235240 Thr Lys Pro Arg G u Gin Tyr Asn Ser Thr Tyr Arg Val Val Sér 245250255 Val Leu
Thr val Leu HIECEASRE,STHA Lo RERRE ETAIR TSP ARCAREIEON 20N a val Ser Ash Lys Ala Leu
Pro Ala Pro lle Glu Lys Thr lle 275280285 Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro GIn Val Tyr Thr
Leu Pro 290295300 Pro Ser Arg Asp Glu Leu ExAeemsGin Val Ser Leu Thr Cys Leu

305310315320 Val Lys Glyf#%r;rgig EI[M% ﬁf%%@yél&wﬁgg%mﬁﬁ sn 325330335 Gly Gin

Pro Glu Asn Asn Tyr Lys Thr ro Pro Val Leu Asp Ser 340345 Asp Gly Ser Phe Phe Leu Tyr
Ser Lys l2gu Thr Val Asp Lys anArdR35hatdtacton Gin o Bt Aspryaldhers® Cys Ser Val Met

Sapetas 5%”‘@?‘@5’3% REASRKIMTE EHE hidha Uy SA0 Sl ARE RIS
Do A e D o e 258 PR 4 B Agbiion AT sGHbia~

molecule Pag

ctictgacaa aadtcHtResegtecadbdOFdodugiacoeiaiytekrd Boegytying dgbdagri@eedtcccecca
aaacccaagg anagreitaiaaictcesgmibelias eqcigagiinacaigepindiggigypegigagooasg aagaccciga

ggtcaagties18Q; aaCIIAACOIARCINGBLIAAIAIICRL RAIIBCRAIARARSYCEIRY BYRNNIAGAN 140
tacaacagca cgtaccgtgt gtcagc%tg ctcaccgtcc t cacctg%%a ctggctgaat 300 %gscgaggcgt acgcgtgege

ggtctecaac aalGER R RERTMIT LG AR aHIES $8H BIRE A 5P E0-4595E bt ccgagaa ccacaggtgt

acaccctgcc  concentrations ranging from saturation to background levels. To the HUCD86-
2A2 cells, an IL10R1-mulg fusion protein or a murine anti-IL10 antibody was
further added to form a complex with the test molecules that had bound to the

30 cell surface via CD86. After the incubation, cells were washed and a

fluorophore {R-phycoerythrin) tagged F(Ab'), antibody specific for the Fc¢ portion
of the xceptor molecule, IL10R-Ig fusion protein, or anti-IL10 antibody. The
tagged cells were then passed through a flow cytometer and data was analyzed
by plotting median fluorescence intensity of each sample.
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cccatcecegg 420 gatgagcetga ccaagaacca ggtcagectg acctgectgg tcaaaggctt ctatccaage 480 gacatcgecg
tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgect 540 ccegtgetgg actccgacgg ctecttctte
ctctacagca aggt acaagagc 600 aggtggcagc aggggaacgt cttctcat tgaggctct
gcacaaccac%gé i?a%g%gééqégaga agagcctctc cctgtctccg ggtcagaggce acaacaag%ﬁc%%t%%a%%%% acaagaactc
agaaagcacg tcattctccg aattctagcc caggccaggg cacccagtct 780 gagaacagct gcacccactt cccaggcaac
ctgcctaaca tgcttcgaga tctccgagat 840 gecttcagca gagtgaagac tttctttcaa atgaaggatc agctggacaa

ciggta 900 aaqgagtoottgelagagg KARIAL Bpolaga essaaasel flslancaly R0 Aot

acctggagga ggtgatgccc caagcigaga acca gaccc aga 20 gcgcatgtga actccctggg ggagaacctg
C

aagaccctca gaepdeiiges pegrRI0B catefa b HReHNTRIRdScadage BEYH¥YRg agcaggtgaa
gaatgccttt 114éhtibtakhectio bagdfadidypstatetad highgcedigdytpagtiigdrag oftCatcadc 1200 tacatagaag

g(zetgliz:lgcizaza%%%ﬁ:@gﬁ%lﬁ%g %[%éBté%Q%&ﬁgszagqéFe%&ﬁé&ﬁlﬁﬁ%ﬁu@i{?gb ? chizl Lys Thr
s Thr p$8%?@89&&3?8%23?&&%@é$%§|ﬁ_%‘ﬁa%§§§?@§§ﬁ%&@@7§¥ SR Bone oo Pro
Lys Pro 20253678t aan am-CEBREYN sentaigingxmptanl VAT THRAICYS TR IhNEE 4845 val Asp Val
Ser His Glu Aghé&rese STV Al4-Y5 (BREQABNDPI Ty aNa@ 503080 Aspt&GhindatdahtdfdSHQ Asn Ala Lys Thr

Lys Pro Arg Gy A5 1L89-/ Q1 B8R M) BPC DYs Hanige/ ahi e 568 Mabhiydohaiad Lea His Gin
859095 Asp Typ Lea Asn Gly Lys Ala T r@a Cﬁﬁ@ Val Ser Asn Lys Ala 100105110 Lea Pro Ala Pro
lle Glu Lys Thﬁ@%@ 'ﬂ%rﬁ‘%aa@?%?f?%% AT 6125 Arg Glu Pro GIn Val Tyr Thr Lea Pro Pro
Ser Arg A8p Glu Lea Thr 1361885M0 Iny5gua Blxogat®enpiesaing cyrizisinya 361y Phe Tyr Pro
Ser 1451501553600t Had\aNad gohist (il Sretbemeols 5 il CB86 ASNHASTOBBR-2623170175 Lys

Thr Thr Pro ProValdies AshI8LARR Y08 EGhRacadAAdEad AP Reldkyshga Thr Val Asp

Lys Ser Arg Trp GIn GIn Gly Asn Val Phie 195200205 Ser Cys Ser Val Met His Glu Ala Lea His Asn
His Tyr Thr GI%OL%@Z!LLO%)%Z RS e N eI FMW%%%TH%@ LieRen ' di?Ser ser Lea Asn
22523023524diffenent pmiing afliysos HoaHy 1918 S e ProxasiBe iBex @RI K aRe 295250255 Gly Thr

GIn Ser G AgITiSRA-Giysnbil HisSHE ProiCly #snekea®To 260266276 fSRAVIEY hNes Ag)Asp Lea Arg
Asp Ala Phe Ser/Aig V4 zt—mgg RheRag8 15¢: 1%%@&;8%?{9@@5%&@9@%&%%7”

275280285 Phe Gin Met Lys Asp Gin LLeo Asp Asn Leu leo Leo Iy Ser Leo 290295300 Leu Glu
Asp Phe Lys GRS TRahAG L EilpAR CEPE it 195 309510514350 WEEH PRI Br Leo Glu
Glu Val Met PNGIABIsBIwasmaih lagse28885386!P1ORED lle Lys Ala His Val Asn Ser Leo Gly Glu
Asn Leta Lys Thr 340345350 hestHuigdx@eriv@hiedifeteArdéryphisoAramhaiteo R Cys Glu Asn

355360365 L I I i . j lu Lys GI
lle Tyr LygséAlgér@?%‘eMrég% u{ae g%ﬁ%p%éggr%ﬁ%ﬁ]@sn%%% rgbg %%iggé@ %% EJJA az%%%(ranygt #hy i/l ety
Lys lle Arg Asiiaagigd viigispexgiiptepb ygreivs-ohrumanired KH%&IE%%'&&U@HE% <220> <223>
Fc-1L10 187 A syaithiasid éor fiol8c ulendia 0si2@ dlgadtiteadet geftycddoytadcdutyayidabitwigtacy
tacaacagca gguaRgarot 9EiC IR0 9210 LI IR-006 IS § CEAHaGIao AR IRBFCICaga

atccetiga aacqgfidca)R3aEAgRA GaRseRs %%‘e%‘%%ﬁ\?&ﬁ“ﬂ%%%&ﬁ RIS FRE oA alg0aagec

¢
(003010048 ACREEREHA bbb Bl BRI LIS i b e S ab A geoorch

tggaggaggt cciigdiffga titidt§aasa Qghhbigh2abadatgadastowattbadabéediiodongca ggtggtggac
ggaggtgcat ggtcagcgtc ggtctccaac gecccgagaa ggtcagectg gagcaatggg ctecttette cttctcatge cetgtcteeg
cagcccgaat aggcaacctg cittcaaatg taagggttac gajggeeraa gaacctgaag caagagcaag ctacaaagee
gaagatacga tgcccaccgt aaacccaagg gtéagccacg aatgccaaga ctcaccgtcc aaagccctcc ccacaggtgt

acctgcctgg cagecggagd AREERINENE SEHY bHtsER el T OLEa5 TQBIRRIE Waggatcagce
ctgggtigee getgagaace acc‘?_tﬁ%%g%%%gﬂﬁ?@@g%gg?ﬁﬁ&%@ﬂe99&5@‘%&3%%@?3‘%?9‘39 60

acaccctcat gatctcccgg 120 aagaccc gtcaagtic 1. caaggccxgcg !ggag agcag 240 tgcaccagga
ctggctgaaP300 R RA Y a R skt BetsirEeddn (At g a sn dsiahibt ftatccaage 480
acaactacaa gauadgtions4teag ctdhregt agitiagad sbifedigadtjCictiydayahcCaot6BE taticaacca

agaagttttcfatn&%ﬁé%gg)gt 968@8‘{@%@6@9@&3 RdleaRaAat W?@Gé&f&@ﬁ%@%@%ﬁﬁﬁt ; 10%6@?9%39 900
aagccttgtc tgagatgatc aagacccaga cgccaa agactac a aggtgaagaa
oouttant 1140 e S D U oOae Lo D40 e © g OB B e e
Sequence <2Astep3bedapy s T higyraifesiueh dietueeridS Pod4sit BHba3/55er dér Asp Lys
Thr His Ths Cy$(P ) Red CeyiiBrd Me0IEMOIY Bre: Glundtaity Gyt itddifer SautVal Phe Leo Phe Pro
Pro Lys Pro 202530 Lys Asp Thr Leo Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val 354045 Val Asp
Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr val 505560 Asp Gly Val Glu val His Asn Ala Lys
Thr Lys Pro Arg Glu Glu Gin Page 155 2479.100PGG9_SEQUENCE_LISTING.TXT 65707580 Tyr
Asn Ser Thr Tyr Arg val Val Ser Val Leu Thr Val Leu His Gin 859095 Asp Trp Leu Asn Gly Lys Ala Tyr
Ala Cys Ala Val Ser Asn Lys Ala 100105110 Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly
Gin Pro 115120125 Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr 130135140 Lys

Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser 145150155160 Asp lle Ala Val Glu Trp
Chi [|er Acn CCIvi CCin Pro Chit Aen Acen Tuvr 1ARR170175 | ve Thr Thr Pro Pra \/al |l a1 Acecn |ar Acn v/



tgaagccgceg 60 gatctcccgg 120 ggtcaagttc 180 ggaggagcag 240 ctggctgaat 300 cgagaaaacc 360 -
cccatccecgg 420 ctatccaagce 480 gaccacgcct 540 ggacaagagc 600 gcacaaccac 660 agaagttcaa 720
ccagtctgag mﬁg%gﬂ[gcc 840 2479.1OOPC09_SEQUENCE_LISTINGPE%ESMQ%QQQQ tgaagacttt
ctttcaaatg aaggatcagc tggacaactt gttgttaaag 900 gagtccttgc tggaggactt taagggttac ctgggttgcc
aagccttgtc tgagatgatc 960 cagttttacc tggaggaggt gatgccccaa gctgagaacc aagacccaga catcaaggcg
1020 catgtgaact ccctggggga gaacctgaag accctcaggc tgaggctacg gcgcetgtcat 1080 cgatttcttc cctgtgaaaa

eamtont o L N o 1300
<210> 292 < éﬂfﬁ? Eﬁbﬁ%@égéﬁ&\?@é@f&ﬁﬁ %%? ﬁgf g 'ﬁﬁ'?%ﬁ_lo synthesized
molecule <400> 292 Glu PEhpsierSiskSeyatantisyaeraraite Estatyis RrolBb By8 reemR 151015 Pro
Glu Ala Ala Gb(’d%éﬁr&@ﬁﬁh&ﬁb%%h@ﬂ?h? Progo tiys SiorZ02mBelysiass Whrkeu Met lle Ser Arg

Thr Pro Gl Vﬁé@é@yté%ﬁéé% TP R \éh?é%%éallﬁ RUASRT 0 Rl Ve e Phe Asn Trp Tyr

Val 505560 Asp His A 707580 Tyr Asn Ser
Thr Tyr Arg VﬁFW%‘@?WaW?@%rﬁqﬁp%mwwg Bhls @@@dﬂ% Gf H_ TABEESIC)s Ala Tyr Ala Cys
Ala Val Ser Asrotsis AlEh@0©$08d 10Higur @ Bbshievrid thetdhe Ishe e lik@eraraniBla Lys Gly Gin Pro

115120125 Ayg:§laLrp Gin mé'{yQTbrN;@m P50, Rrocsy (rgLAsp: Ghol-ge @E@E30135140 Lys Asn Gin

Val Ser Leu T, V rp Glu Ser
Asn Gly GIn ng% ﬁze%ﬁ% X%iggf‘%ﬁéﬁiﬁ #ﬁ%ﬁ‘%@ Ai%ﬁsgg ggr Oﬁ%;ll;/ Ser Phe
Phe Leu"®r 1%?8@3@6’3@? gyd [ted “Pmd\/ﬁ Wiy seser 205 FREeE 9 Sl ek Ak V4
195200205 S&HCYH OV Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys 210215220 Ser Leu Ser
Leu Ser Pro Gly Asn Ser Leu Phe Asn GIn Glu Val GIn 225230235240 lle Pro Leu Thr Glu Ser Tyr Ser
Pro Asn Ser Ser Pro Gly GIn Gly 245250255 W Iu Asn Ser Cys Thr His Phe Pro Gly Asn
Leu Pro Asn 260265270 Met Leu Arg Asp Leu Arg Asp Ala Phe Ser Arg Val Lys Thr Phe Phe
275280285 GIn Met LyER<Y éTﬁELféTYWRMfE%q_%&NEwﬁﬁ SRESKIR BEYEINS90295300 Glu Asp
Phe Lys Gly Tyr Leu Gly Cy: le B eu Glu Glu Vval
R B R e RO e

Met Pro GIn Ala Glu Asn Gl Ala Asn Ser eu Gly Glu Asn
Leu Lys Thr L@?@QO@%@@WW%@J[% Aﬁﬂjﬁg ll'{% IR PHE  sFpised Hlu Asn Gly

355360365 GIyniseSwEr @Gty b7 g St heurta mh@mscanwalwse@gﬁ/mv@mssw Phe Asn Lys
Leu Gln Glu L&ﬁt@)’uH@éﬁf%@é’éﬂ&(ﬁ\ﬂehﬁ%ﬁéﬁlﬁfb@rﬁ@@@%&%@@a&%rHﬁéﬁhﬁrﬂﬂn@% Tyr lle Glu

Ala Tyr Met T || T 405410415
ASH 22105 28 1&’%954 %)13 e%?%éf‘%@ (ipt@ila '%%%%gr%%\é%@@gﬁ% gg monolL10 I87A
synthesized nFBTEEﬁ@e’fQEd%@z@? aglidctt aubatt GRARA R IEd 0 R XeaRY: gtéRagcacce
tgaagccey 60egyigcabogtechiiiatic e tioddCetdhaascoygyadacrrioatgyatsticotiyd-120 acccctgagg

tcacatgcgt 99tggklag GaIIeEGaSG-RAEaRE0HAG0IrARY el RR RACIB A REHriRARAGBEHH 90aggtgcat

aatgccaaga c %a%%tag&g %9%%% ;'Elg(g%? tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga
ctggctgaat 300 ggcaaggcg acg tgc%@g tctccaac aaagccctce cageccccat cgagaaaacc 360

atctccaaag ccaaagggca gcEetdy dadhigt akutissdrrd CdtditclgP 458 sakfddbtga ccaagaacca
ggtcagcctg achigctidg scab@gfctidcthtteadfd IBM daddegcty) tygantggdadad cadtgogieagecggaga
acaactacgg 9%99Bﬁgﬁ%é@sﬁ?@@taﬁw;@étﬁﬁ%gwtmt&@t@%tm@a faricaRcULAO0RRARJaAgC 600
aggtggcagc a%%%gg al rﬂt ctictegtge tecgt g %\4?% ﬁgcitcé %gt:q accac G@ﬁgggsc%cﬁ? agggcctcte
cetgtctceg ggtaacitat tatltascta agaagitcas ¢ec aaag ¢agectyaal totagcetag
gccagggeac cBaytsigty Wsaé?@a@%ﬂﬁ%a?c‘ééé%@é& Hb@@é% réﬁ@é‘ﬁ@&f&c fERRSEIE§agatgce 840
ttcagcagag tgaegadtfoctGladnidagydtagettgssapenttigigitazag QGO yadies tig Clogaggdctt

taagggttac Ctg&%@%@éﬂ%&@} 9p9ataaly 960 cagiiliacs 199aTRae g ceasRMacgRgaacc
aagacccaga cgccaaggceg 1020 catgtgaact ccctggggga gaacctgaag accctcagge tgaggcetacg gegctgtcat

1080 cgatttcttc cctgtgaaaa cggtggtgga tccggeggta agagcaagge cgtggageag
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1140 gtgaagaatg cctttaataa gctccaagag aaaggcatct acaaagccat gagtgagttt 1200 gacatcttca tcaactacat
agaagcctac atgacaatga agatacgaaa ctaa 1254 <210> 294 <211> 417 <212> PRT <213> Artificial
Sequence g%%% SAsans-c-monolL10 I87A synthesized molecule <400>&9¢££ QLys Ser Ser
ASp Lys Thr His Thr Cys Pro Pro Cys Pro Ala 151015 Pro Glu Ala Ala Gly Ala Pro er Val Phe Leu
Phe Pro Pro Lys Pro 202530 Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Val val 354045
Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val 505560 Asp Gly Val Glu Val His
Asn Ala Lys Thr Lys Pro Arg Glu Glu QIQD%Z;?OFYP@ §Rj VI, Thr Tyr Arg Val Val Ser val Leu Thr
Val Leu His GIn 859095 Asp Trp Leu AST GIy LysS Ata Tyr Ala CysS Ala Val Ser ASn LyS Ala
100105110 Leu PropdeeReptadsiaitys Thr lle Ser LysAladys Gysan Rroildb42ap25#\rg Glu Pro
GIn val Tyr Thr AsstBsegPrecIenArgLAsp Glodiesephr 160 E3kd4adeys AsrP&Ipafahiesiled Thr Cys
Leu Val Lys ' Iyeam«axmw@eum BSti6atesp llersnvabsiu Trp GlesienAss Gly Gin Pro Glu
Asn Asn Tyr 165T70T75 LyS TN I PTO PT B ASp . SIY SEr PNe Pne Leu 1yr Page 158
2479.100PCOY é’@@@@ 5T ST X ﬁtﬁ‘gs %g?gr L ﬁ) rc(\i}[ ng'gi%r Arg Trp Gin
Gin Gly Asn Val Phe 195200205 Ser Cys'S %‘P’M Hiu ?a?zi‘_yeu fs‘sﬁé His hf Gin Lys
210215220 Ser |gu Serley Sef Prq)"GIy LBE%% AS@&-%G u \égjé@n 22923(3235240 lle Pro
Leu Thr Glu Ser Tyr Ser Pro"Asn Ser Ser Pro GIv GIn Gly 245250255 [Thr Gin_Ser Glu Asn Ser Cys
Thr His Phe Pfo GlyAspiseu Prp ASNKH02692 ADMeulsEMArg F8spigu 20¢.48p Alahe Ser Arg val

Lys Thr Phe Phe-275280285-Gih-metLys:Asp-Gin-Leu-Asp-Asn-Leu-Leu-Leu-Lys Glu-Ser| eu Leu

T oCT

290295300 Glu AspGiebisys Glymiiniisy GIyITs Girl A&7 eu SHGI) Mét 1k 30538815820 Gin Phe

ImllaYaYaYal

Tyr Leu Glu Glu-Vatvet Pro GinmAta GtuAsnmGinAsp Pro 325330335 AspAtatysAtaHis Val Asn
Ser Leu Gly Glu Asn Leu Lys Thr Leu 340345350 Arg Leu Arg Leu Arg Arg Cys His Arg Phe Leu Pro
Cys Glu Asn Gly 355360365 Gly Gly Ser Gly @XAWP@E%—VS Ala Val Glu Gin val Lys Asn Ala
370375380 Phe Asn Lys Leu GJn Glu L s Gl r S Ali %Iet Ser ﬂg Phe 385390395400 Asp lle
Phe lle Asn Tyr lle Glu Ala Ty E?F%FF QP'L Iéétd% ¢ &f@ﬁrs 310> 295 <211> 1200 <212>

ZDé\ISA <213> Artificial SeqU@@@(ﬁ@ﬁ@ﬁﬁ@f@ﬁfﬁ@%ﬁlé%ﬂ%ﬁ@dﬁ” Eﬁl@mtgﬁé%?‘@imﬂéﬁcme <400>
agcaggggce C acaat aactgcacce a ¢ 6() cacatgctcc
tagagctgc%ggg‘ic 3@[@%%&%“% Aot fCassthe g’%@ca acgigcaaﬁatac gctaaccgac
tccttaatge agod ﬁ&&-@@%"ﬂa@t@r%@%gﬂbc&%%%@@gﬁ% §&§§§ Wdftagaagtgat

gccccaggca 2dfegaigaddoakf ghacadeqatataaiaiednttyssttentigdigigadaa guigaadsscc 300
ctcaggatgc ggciaadasy ma@@éegméttﬁaﬁw@mma@t EI896PRE0¢A)36RMq9BE5A0e{gaagagtga

ttttaat t t tt t t
tgatgatoan nli R BB R e G eRe 4 A fﬁ%%ﬁ%ﬁ@ﬁ@é? haga gtgtecocca 540
tgcgcagcte ca@éﬁbﬁég@—é@@i@%@%@&é@d\@tﬂg idtt&@%‘hé’a@;%k%@gm IEabifesdfed) tgatcteect

gagccccatg gicaTargtg PEUIRHEERHEHYIYareo)) gatgamctally acoiecagataagdiggitigigamcaacy
tggaagtaca cagagetcag 720 acacaaaccc atagagagga ttacaacagt actctccggg tggtcagtge cctccecatc 780

cagcaccagg actggatgag tggcaa, ttcgeatge a cect atccccca tcgagaaaac
catctcaaaa cccagagggc ca%\ ggt@ {EcaEH ?@g(%ﬁgﬁ ﬁbeca(g“t%%&g ;b?‘,%g gagatg actaagaaag
agttcagtct gadétdéarg: 060hte§cagydititadetdyd Qbﬁﬁm@@@ﬂ@‘tg@@@@é@%’é@@uﬁﬁb@@ﬁété&agag 1020
caaaactap® a@asapgld m@m&m@ctﬁﬁ@a@gﬁsttﬁmmgwc@wm gageisapagtacaaaagag
cacttgggaa agagdang este &%9%%%%&149&9?9@99%%%@CQQ%W%%%@&Q@CCNN

cccggtcetct gg ataa 1 <210> 296 <211> 399 <212> PRT <213> Artificial Sequenc
2479, 1oopcogé 128y 1\%@98@%&%‘ #6205 RN BT AR TSR SRR A R hthesized

molecule <4089PBE S érahOHeBRITE)bBEiINydGaiAkp mslianes @)s PHEPBS Rhe Pro 151015 Val
Gly Gin Ser HIEMH'JLWm@fslualml&ﬁglfph%karé’éws@ﬁﬁs 202w308/ahéys Thr Phe Phe Gin Thr

Lys Asp 2 r ly.Tyr Leu Gly
Cys Gin Ala 5 5560 Lequé Gée me%\l%e %O@Ee 'Iéicpl_(eu %/é%uép%ﬁ ﬁs@%@%ﬁ?ﬁ%ﬁ% 70 75 80 Glu
Lys His Gly PrResilifi&er YWBERN RS 'eey! %ﬁi@eﬁﬂﬁ?@lg} SIRBEEBYE Y RPN EPHEBeu Arg Met Arg
Leu Arg Arg GyB#isaadgmhese 880105110 Pro Cys Glu Asn Lys Ser Lys Ala Val Glu Gin val Lys
Ser Asp Phe 115120125 Asn Lys Leu Gin Asp Gin Gly Val Tyr Lys Ala Met Asn Glu Phe Asp
130135140 lle Phe lle Asn Cys lle Glu Ala Tyr Met Met lle Lys Met Lys Ser 145150155160 Leu Glu
Pro Arg Val Pro lle Thr Gin Asn Pro Cys Pro Pro Leu Lys 165170175 Glu Cys Pro Pro Cys Ala Ala Pro
Asp Ala Ala Gly Ala Pro Ser Val 180185190 Phe lle Phe Pro Pro Lys lle Lys Asp Val Leu Met lle Ser
Leu Ser 195200205 Pro met Val Thr Cys val Val Val Asp Val Ser Glu Asp Asp Pro Asp 210215220 Val
Gin lle Ser Trp Phe Val Asn Asn Val Glu Val His Thr Ala Gin 225230235240 Thr Gin Thr His Arg Glu
Asp Tyr Asn Ser Thr Leu Arg Val Val Ser 2452502583Ala Leu Pro lle Gin His Gin Asp Trp Met Ser Gly
Lys Ala Phe Ala 260265270 Cys Ala Val Asn Asn Arg Ala Leu Pro Ser Pro lle Glu Lys Thr lle
275280285 Ser Lys Pro Arg Gly Pro val Arg Ala Pro Gin Val Tyr Val Leu Pro 290295300 Pro Pro Ala
Glu Glu met Thr Lys Lys Glu Phe Ser Leu Thr Cys Met 305310315320 lle Ala Gly Phe Leu Pro Ala Glu

lle Ala Val Asp Trp Thr Ser Asn 325330335 Gly Arg Thr Glu Gin Asn Tyr Lys Asn Thr Ala Thr Val Leu
Ach [[ar RANRARRAEN Ach Chvi [Rer Tvr Phe Meaet Tur [Rer | ve | a1 Ara val CCin | ve [|ear Thr REE2RANRAR Trn




agcgttcatt ccaagtatat gggccgcaca 240 agttttgatc cggagagttg gaccctgagg cttcacaacc ttcagatcaa
ggacaagggc 300 ttgtatcaat gtatcatcca ccacaaaagg cccacaggaa tgatccgcat ccaccagatg 360 aactctgaac
tgtcagtgct tgeiaactic agicaacctg aaatagtccc aatitctaat 420 ataacagaaa atq)%%%%%;ggcc tgctcatcta
tacacggtta cccagaacct 480 gagaagatga gtgttttgct aagaaccaag aactcaacta tcgagtatga tggtgttatg 540
cagaaatctc aagataatgt cacagaactg tacgacgttt ccatcagctt gtctgtttca 600 ttccctgatg ttacgagcaa
catgaccatc ttctgtgttc tggaaactga caagacacag 660 cttttatcct cacctttctc tatagagctt gaggaccctc agcctccccc
agactcctcg 720 agcctgaacg acatcttcga ggctcagagaaisgagioge acgaagatta caaggatgac 780
gacgataagg attacaagga tgacgacgat aaggattaca aggatgacga cgataagcat, 840 catcatcatc atcactga 858
<210> 300 <211> 285 <212> P Eﬂ%%%i‘ﬁﬁ%%%%ég&‘%@é E%B%Eaé%b NHP CD86-AFH

synthesized molecule <40Q?l)°é?95ﬁﬁ*ﬂn%'¥&kﬁ;ﬂyﬁﬁéé§9a‘u‘ﬁih§&' %P%b\é%&éﬁ ﬁﬁé}’{g@a@?u Leu Ser Gly
151015 Ala Ala Pr u Lys lle Gin Ala_Tyr Phe Asn Glu Thr Ala Asp,Leu, 20 Pro Cys Gin Phe Ala
Asn Ser Gin ﬁ‘ﬁﬁé‘@&ﬁ§8%§bﬂ%‘1&f‘r\££ 3 %%R%]@ﬁg‘?,iﬁ%iﬂ%% ‘é’sﬁ%lu Asn Leu Val Leu
Asn Glu \fal Tyriasi9B8e5860aeRLEYS GHpIgeePhESREHIBA VR His Besa d thydMel Gly Arg Thr
65707580 Serdipeohipdio/aliafecagn hakibglbATTILAY dindsmiiawdnidiBip8ombys Asp Lys Gly

Leu Tyr Gin Gyl e i His g At iR H 1ORIRE1AQ GxdMetcs vl i g Asn Ser Glu
Soan a0 ME TR 72 SEEdDNGTE) e s e I o B8R0 v
130135140 e ‘ S Ser uLys
Met Ser Val Leiih_the AfPFhrAZYABhgHe Thane @1ulTPrdesaioiSEEp B2 /8) METGIA Lys Sery Gin
Asp Asn Mg\l Teegbr leamlmpfgs@ d;&@ls&ﬁé&agéahﬁﬁrddﬂ Serbau Jeméah GeFBhe Ro:Asp Val ggr 2Sebr
Asn Met 195 el ! ' er Page 1 1
Pro Phe Ser ?%Péﬁ%gfg%ﬁgé;@%sgﬁ%:{h%wA%%%E’ﬁﬁg) lz%fsf @‘;d@ﬁ; m%é%?tisp 260 Tyr Lys
Asp Asp Asp XE59EE Pa7RABRISCEIRS 8ED ORIGERE PERYIQESIN Popess é[hﬂ@s%wo Gin Pro Pro
Pro Asp Ser S#pl. Chem. 27 226743-GH0 AlavamdgrsMien@iueT gl KIS GLJAE25d285 Lys Asp Tyr Lys
Asp Asp Asp Ase:1y3-AsR; 265470 diva HimbDs inisbiist sy 14912808358 Ry SWDERldy 1629 <212>
DNA <2 :\ggl]%i %e&*g%(@@%éfezgﬁggg cfbu uclegtids S%ﬂﬁ%%é%ﬁ&%%?&‘&%ﬁi@%él—&ﬁ fusion

protein wit Inker <4 gtactg “%ccagc gcc gaggcatcgc

> 3 tgg cccagcétgce tgtgs ( '
cagctttgtg 60 f@fﬁéﬁféﬁéﬂ@atMcéab@%édB@gﬁﬁg@a‘a&f é@g@&ﬁcﬁg}ga' R&5§8896 gacagecagg
tgactgaagt ctgijdgyed ateteEi0asthgigmitgargttyastiten 8opaidgdteittt bratetfyrieyybadcetcc

agtggaaatc aqgigRpets Caataoak XEhguaciansns 66WIUACAF 9886 IsERhalGieRaaae tggagctcat
gtacceaccy 340 sealaciapIfafeRInepERTEALNAAS SSLAIARIORSS AgRacrglne 400 coagatitg

acctcgagcc caaatctict gacaaaactc acacatgccc accgtgcecca 4. cctgaag ccgce C accgtcagtc
ttcctetteciétccald4aee bﬁﬁ@g&cﬁ@@ﬁ@@@t(%@ﬁﬁ%%k@%@ﬂ@@&&&@ﬁ@ﬁ'f&ﬁl@g?é}g&‘%é’gacgtgag
ccacgaagac Séfectautrdeaadittaa08) \atadiiggacsdicgtggagg tgcataatge caagacaaag 600
ccgcgggagg ageagtacaa CagiGR&atas SuATIR ASAIECIOMROTinsgaRs REALAGEACtgyC tgaatggcaa
agcgtacaeg 9egegaiet $eaacRARaS CoMPoIag°CR resRICHAT R RRASS IS LARABNFRgR gogcageece
gagaaccaca ggigtacacc )
S-EP+ (GE Healthcare) as a running buffer. CD80-mlgG (25 ug/mbL in 10
25 mM sodium acetate, pH 4.0; Ancell, Inc) was directly immobilized onto a CM5
chip using standard amine coupling chemistry (Biacore Amine Coupling Kit, GE
Healthcare), with final immobilization levels of 317, 973, and 1678 Ru
(resonance units). CTLA4-containing constructs were injected for 150 seconds,
at a flow rate of 10 yl/min, in a series of concentrations from 5 nM to 1 yM.
30 Dissociation was monitored for 600 seconds, and the surface was regenerated
by injecting 50 mM sodium citrate, 500 mM sodium chlicride, pH 4.0, for 60
seconds. Binding interactions with the surface were stable through at least 75
regeneration cycles. Data were analyzed using BiaEvaluation for the T100
software (version 2.0.1, GE Healthcare).
35 Binding kinetics of the CTLA4 constructs to immobilized CD80

could not be fit to a 1:1 Langmuir binding model, but could be fit with high
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ctgcccccat cccgggatga getgaccaag aaccaggtca gectgacctg cctggtcaaa 840 ggcttctatc caagcgacat
cgccgtggag tgggagagea atgggcagec ggagaacaac 900 tacaagacca cgectceegt getggactce gacggctect

tcttcctcta cageag 8}(?4(?1%9 accgtggaca agagcaggtg gcagcagggg aacgtcttct c%'(%%g%% /tﬂg)%&%catgag 1020

gctctgcaca accactacac gcagaagagc ctctcectgt ctccgggtga gcagaagctg 1086 agcaacatgg agaacagact
gaagcccttc ttcacaagcg gctcagcaga cacctcceccg 1140 aattctagcc caggccaggg cacccagtct gagaacagct
gcacccactt cccaggcaac 1200 ctgcctaaca tgcttcgaga tctccgagat gecttcagca gagtgaagac tttctttcaa 1260

atgaaggatc a%g&%ﬁg%cgq}ﬂ%@rﬁ%g:ﬁ ﬁ%ﬂggﬂ%&cﬁéﬁ%ﬁéﬁg J3gsl9gaiggraaocctt
gtctgagatg atccagtttt acctggagga ggtgatgeec 1380 caagctgaga accaagacce agacatcaag gegeatgtga
actccctggg gJag5&6%?&‘9336%%5@@?%&&5‘5&8@5&&E‘%%@kf%@gﬁtat%%‘g%ﬁf& iaeltytga aaacaagage
1500 aaggccgrgpagitayytdeanijhttyoctissatitdigetcoasigatidagroatdtheamdcLBdedgetatgagty
agtttgacat Ctt%@?ﬁé@dﬁ%@ﬁﬂ%@ﬁt@éﬁ&%ﬁm@ﬁé@%@eﬁgéﬁa@@,ﬁ}nselﬁ%tﬁ%l@ﬁ 302 <211>
>
1A

542 <2122 PRT < ificial <2.20> > 4. lon, protein with H69 linker
<400> 3o§ Mt ﬁé@‘ i%ﬂ%ﬁ@%@%ﬁm% Lgﬁgf\zl%igt%@r %&?@éﬁkﬁﬁ%@ﬁ%‘%& Phe Val
Cys Glu Tyr AMCSMBREEEAL s /ARl RR8IEW al 202530 Arg val Thr Val Leu Arg Gin Ala Asp Ser Gin
val Thr Glu Val Cys 354045 Ala Ala Thr Tyr met Met Gly Asn Glu Leu Thr Phe Leu Asp Asp Ser
505560 lle Cys Thr Gly Thr Ser Ser Gly Asn Gin Val Asn Leu Thr lle Gin Page 163
2479.100PC09_SEQUENCE_LISTING.TXT 65707580 Gly Leu Arg Ala Met Asp Thr Gly Leu Tyr lle
Cys Lys Val Glu Leu 859095 met Tyr Pro Pro Pro Tyr Tyr Leu Gly lle Gly Asn Gly Thr GIn lle
100105110 Tyr val lle Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys 115120125 Ser Ser Asp
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala 130135140 Ala Gly Ala Pro Ser Val Phe Leu Phe
Pro Pro Lys Pro Lys Asp Thr 145150155160 Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys val Val Val
Asp Val 165170175 Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val 180185190 Glu
val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser 195200205 Thr Tyr Arg Val Val Ser Val
Leu Thr Val Leu His GIn Asp Trp Leu 210215220 Asn Gly Lys Ala Tyr Ala Cys Ala Val Ser Asn Lys Ala
Leu Pro Ala 225230235240 Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly GiIn Pro Arg Glu Pro
245250255 GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn 260265270 Val Ser Leu
Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala 275280285 val Glu Trp Glu Ser Asn Gly GIn Pro
Glu Asn Asn Tyr Lys Thr Thr 290295300 Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
Lys Leu 305310315320 Thr Val Asp Lys Ser Arg Trp Gin GIn Gly Asn Val Phe Ser Cys Ser 325330335
Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser 340345350 Leu Ser Pro Gly Glu GiIn
Lys Leu Ser Asn Met Glu Asn Arg Leu Lys 355360365 Pro Phe Phe Thr Ser Gly Ser Ala Asp Thr Ser
Pro Asn Ser Ser Pro 370375380 Gly GIn Gly Thr GIn Ser Glu Asn Ser Cys Thr His Phe Pro Gly Asn
385390395400 Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe Ser Arg Val Lys 405410415 Thr
Phe Phe GIn Met Lys Asp GIn Leu Asp Asn Leu Leu Leu Lys Giu 420425430 Ser Leu Leu Glu Asp
Phe Lys Gly Tyr Leu Gly Cys Gin Ala Leu Ser 435440445 Glu Met lle Gin Phe Tyr Leu Glu Glu Val
Met Pro Gin Ala Glu Asn 450455460 GIn Asp Pro Asp lle Lys Ala His Val Asn Ser Leu Gly Glu Asn
Leu 465470475480 Lys Thr Leu Arg Leu Arg Leu Arg Arg Cys His Arg Phe Leu Pro cys 485490495
Glu Asn Lys Ser Lys Ala Val Glu Gin Val Lys Asn Ala Phe Asn Lys 500505510 Leu GIn Glu Lys Gly lle
Tyr Lys Ala Met Ser Glu Phe Asp lle Phe 515520525 lle Asn Tyr lle Glu Ala Tyr Met Thr Met Lys lle
Arg Asn 530535540 <210> 303 <211> 1473 <212> DNA <213> Artificial Sequence <220> <223>
FUN1 SMIP synthesized molecule Page 164 2479.100PC09_SEQUENCE_LISTING.TXT <400> 303
gaggtccaac tcctgcaagg aatggaaaga aatcagaagt atgcagctca tataggtacg gtcaccgtct ggtggcggceg
ggagaaaagg aagaactact tgggcatcca cattttactc caatacctct cccaaatctt gcaccgtcag cctgaggtca tggtacgtgg
aacagcacgt aaggcgtacg tccaaagcca gagctgacca atcgccgtgg gtgctggact tggcagcagg acgcagaaga
tgcagcagtc cttctggtta gccttgagtg tcaagggcaa acagcctgac acgacgggag cctcaggggg gatctgagct
tcactatgag tggcctggta ctagggaatc tgaccgtcag actcgtggac ctgacaaaac tcttcctctt catgecgtggt acggcgtgga
accgtgtggt cgtgcgeggt aagggcagcec agaaccaggt agtgggagag ccgacggctc ggaacgtctt gectcteect
tggacctgag ctcattcact gattggaaat ggccacattg atctgaagac ggcttactat tggaggctct ccagatgacc ctgtaagtcc
ccagcagaaa tggtgtccct cagtgtgcaa gttcggtgga tcacacatgc ccccccaaaa ggtggacgtg ggtgcataat
cagcgtcctc ctccaacaaa ccgagaacca cagcctgacc caatgggcag cttcttcctc ctcatgctce gtctccgggt
ctggagaagc gactacaaca attgatcctt actgtagaca tctgcagtct gttatggact ggtggcggtg cagtctccat agtcaaagtg
ccagggcagt gatcgcttca gctgaagacc ggcaccaacc ccaccgtgcc cccaaggaca agccacgaag gccaagacaa
accgtcctgc gecctceccag caggtgtaca tgectggtca ccggagaaca tacagcaagce gtgatgcatg taa ctggcgcttc
tgaactgggt actatggtgg aatcctccag atttctgtge tctggggtca getctggegg catctctggce ttttatacag ctcctaaact
caggcagtgg tggcagttta tggaaatcaa cagcacctga ccctcaggat accctgaggt agccgcggga accaggactg
cccccatcga ccctgeeccce aaggcttcta actacaagac tcaccgtgga aggctctgca agtgaagata 60 gaagcagagc 120
tactagttac 180 cacagcctac 240 aagatgggac 300 aggaacctca 360 aggtggatcc 420 tgcgtctgca 480
ttcaaatcag 540 gctgatctac 600 atctgggaca 660 ttactgtcat 720 acggctcgag 780 agccgcgggt 840

ctcccggacc 900 caagttcaac 960 ggagcagtac 1020 gctgaatggce 1080 gaaaaccatc 1140 atcccgggat 1200
treaanecaar 120 cacacectece 1220 caandanecean 1220 caaccactar 1440 1472 <210> 204 <211> 400N



2479.100PC09_SEQUENCE_LISTING.TXT 245250255 Lys Arg Lea Glu Pro Lys Ser Ser Asp Lys Thr
His Thr Cys Pro Pro 260265270 Cys Pro Ala Pro Glu Ala Ala Gly Ala Pro Ser Val Phe Lea Phe Pro
275280285 Rk ¥soRrad-ys Asp Thr Leu Met lle Ser Arg Thr Pro Glu val Jhy,2904983QQ:cys Val Val
Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn 305310315320 Trp Tyr Val Asp Gly val Glu val
His Asn Ala Lys Thr Lys Pro Arg 325330335 Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu
Thr Val 340345350 Leu His GIn Asp Trp Lea Asn Gly Lys Ala Tyr Ala Cys Ala Val Ser 355360365 Asn
Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle ser Lys Ala Lys 370375380 Gly GIn Pro Arg Glu Pro Gin val

Tyr Thr Lea Pro Prg
Val Lys Gly Phe 405
420425430 Asn Asr
Tyr ser Lys Lea Thr

(&!L

Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu

yAla Val Glu Trp Glu Ser Asn Gly GIn Pro Glu
L&R Asp Ser Asp Gly Ser Phe 435440445 Phe Lea

B Gh Gl

Gly 450455460 Asn Val Phe Ser Cys Ser val met

His Glu Ala Lea His

<210> 305 <211> 125 <2 3> R
ﬁ%ln
BT EheT
Lea Glu Trp lle 354045l <A<
i

305 Glu Val GIn Leta
Lys Ala Ser Gly Tyr

Gly Lys Ala Thr Leta
Thr Ser Glu Asp Se
Tyr Val Met

av
001

180Tk
ial Sequence <220> <223> FUN1 heavy chain <400>
Glu Leu G
530 é’sn Met Asn Trp val Lys Gin Ser ASn Gly Lys Ser

VS Ty

aHvl' 095 Alg

y Gin Gly Thr ser val Thr val Ser Ser 115120125

<210> 306 <211> 113

2479.100PC09_SEQUWEN
Ala Ala Ser Ala Gly 18.(;}1
Ser Asn Gin Lys Asin EyJ.

Trp Ala Ser Thr Arg |G

Leu Thr 65707580 \ Q%Ser
Tyr Ser Trp Thr Phe|Gly

<21

ial' S
400> 3

Cﬁn@r@

uAsp |
Glu lle

S8
S

PRT <213> Atrtificiall Seque
Gly Gly Gly Ser Gly Gly.G

<213> Artificial %querlge

<211> 16 <212>
Tyr Tyr Gly Gly

RT @1
r Seily
Artificial Sequence 278>
310 Trp Asp Tyr Arg Ti# A

FUN1
D15/ Gly

ifgle:2)

<2P
Gy
247
Ty

Ir GIn Lys ser Leu ser Leu Ser Pro Gly 485490
u Lys Pro Gly Ala 151015 Ser val Lys lle ser Cys

sly Gly Thr Ser Tyr Asn GIn Lys Phe 505560 Lys
Ala Tyr 65 70 75 80 Met Gin Leta Asn ser Lea
L Arg Trp Asp Tyr Arg Tyr Asp Asp Gly Arg Ala Tyr

pquence <220> <223> FUNL1 light chain

06 Glu Leu Gin Met Thr Gin Ser Pro Ser Ser Leu
Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 202530
5 Pro Gly Gin 354045 Ser Pro Lys Leu Leu lle Tyr
Arg Phe Thr Gly Ser Gly Ser Gly Thr His Phe Thr
Leu Ala Val Tyr Tyr Cys His Gin 859095 Tyr Leu
Lys 100105110 Arg <210> 307 <211> 20 <212>
SCFV linker <400> 307 Gly Gly Gly Gly Ser Gly
Gly Gly Ser 20 <210> 308 <211> 5 <212> PRT
R1 <400> 308 Asp Tyr Asn Met Asn 15 <210> 309
0> <223> FUN1 HCDR2 <400> 309 lle Zsp Pro
151015 <210> 310 <211> 16 <212> PRT <213>
9.100PC09_5EQUENCE_LISTING.TXT <400>

r Val Met Asp Phe 151015 <210> 311 <211> 17

<212> PRT <213> A
Leu Tyr Ser Ser Asn
Sequence <220> <2

<212> PRT <213> Ari#iic]

Trp Thr 15 <210> 31
314 gagcccaaat ggtg
gacatcgccg cccgtgct
cgtaccgtgt acgcgtgc

03>

21

FUN1 LCDR1 <400> 311 Lys Ser Ser GIn Ser Val

5Ala <210> 312 <211> 7 <212> PRT <213> Artificial

p Ala Ser Thr Arg Glu Ser 15 <210> 313 <211> 8
FUN1 LCDR3 <400> 313 His GIn Tyr Leu Tyr Ser
> Artificial Sequence <220> <223> FUN1 <400>

Acaacagca ggcaaggcgt atctccaaag gatgagctga

Atiecctiga. ctictgacaa cagtcttcct tcacatgegt tggacggegt
ca fggdgtggga actccgacgg aggggaacgt agagcctcte

ccgaaagtta aactcacaca CIﬂCCC

ggtcagcctg gagcaatggg ctd

aaacccaagg acaccctca
aaagccctce cagcccceatgcacad
ctctacagca agctcaccgt fgcg

tgaagccgcg 60 gatctceecgg
cccatcccgg 420 ctat¢ecaag

L

jtgcat ggtcagcegtc ggtctccaac gecccgagaa
) cagcccgaat tgeccaccgt geccageacc
ccaaga caaagccgcg ctcaccgtce tgcaccagga

&

cctgg tcaaaggctt cagccggaga acaactacaa

cat tattcaacca tctgaggtcc aactgcagca Page 168

agcag 240 ctggctgaat 300 cgagaaaacc 360
aagagc 600 gcacaaccac 660 agaagttcaa 720

gtctggacct 780 gaggtghag
acatgaactg cttactatgg:2cga

ttcagtgaag atatcctgca-8ggc
tacaatcaga agttcaaggce¢aa

atattgat

bC te

C ttgactgtag gactctgcag tatgttatgg agcctggege
tgdggg  2479.100PCO9_SEQUENCE_LISTING.TXT

tqga%ag agcaatggaa agagccttga gtggattgga tggtactagt
tatatgcagc tcaacagcect gacatctgaa tgcaagatgg

gactataggt acgacgacgg-ga

I ITII

agtcaccg tctcctcagg gggtggaggce 840 900 960 1020

1080 1140 tctggtggcg gtggctctgg cggaggtgga tccggtggeg geggatctga getccagatg 1200 acccagtete
catcatctct ggctgcgtct gcaggagaaa aggtcactat gagctgtaag 1260 tccagtcaaa gtgttttata cagttcaaat
cagaagaact acttggcctg gtaccagcag 1320 aaaccagggc agtctcctaa actgctgatc tactgggcat ccactaggga
atctggtgtc 1380 cctgatcgct tcacaggcag tggatctggg acacatttta ctctgaccgt cagcagtgtg 1440 caagctgaag
acctggcagt ttattactgt catcaatacc tctactcgtg gacgttcggt 1500 ggaggcacca acctggaaat caaacggtaa 1530

<210> 315 <211> 509 <212> PRT <213> Artificial Sequence <220> <223> FUN1 PIMS synthesized
molaciile <400> 215 Clhit Prao | ve [|ar [|ar Aen | ve Thr Hie Thr Cve Pro Prno Cve Pro Ala 1R1N015 Prn



- Met Ser Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser Ser Asn Gin Lys 420425430 Asn Tyr Leu Ala Trp

Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu 435440445 Leu lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly

val Pro Asp I(DEI %?9455460 Thr Gly Ser Gly Ser Gly Thr His Phe Thr Ser Val 465
220107040105 S :
470 475 480@ (Ea?n Z] u Asp Leu Ala Val Tyr Tyr Cys His Gin Tyr Leu Tyr er-g%}yﬁég%g 485490495

Trp Thr Phe Gly Gly Gly Thr Asn Leu Glu lle Lys Arg 500505 <210> 316 <211> 1443 <212> DNA
<213> Artificial Sequence <220> <223> 3D1 SMIP synthesized molecule <400> 316 caggtccagc

tgcageage tgggeetgag clggigage cgtg%%a%\écs agtgaagatt Ortg%%gggg%gﬁf:nc&ggta cacattcact
OOy otaga

gattatgcta tacagtgggt gaagcaga gcaaaga g AN aatatt actatgataa

ctagagig gattgoa
tacaaactac 1963RIFeky R o= &@&5%&?@%?@%@3%&5@{&@&%&&8@9&%;240 atggaacttg
ccagattgac atGgeguattcyciaatt didrtdgdiaayhgetgedB00adiTaiatyd’ Bt cigrpgriesaaggaacc
tcigtfaicgdrtgééﬁéﬁéiﬁ 9?%9?@%@%?%@5?&%%&%&&%@?@9& &9?@9&%9&%,%&?@%30%9}3&?&
cattgtgctg c ctc catcctecct ggctatgtca a aggtcactat gagctgcaaa ccagtcaga
R O 6 A e 0 L g A R R A o A
tactgggcat ccab@didd b gledbo! t@)fi‘f@@ﬁ?fcﬁgaﬁgéﬁ@ﬁ@&% Groehgtidd) ctetcaccat
cagcagtgtg 6@®iediggtigaagiaesiggdagt, tGTladtycatydaaictisidaicta Ca0gECyPAY7 20 ggggggacca
oot o e ot
Gatagacatg 000 LIRS AL e 2ot ek A2 8b0
gccaagadfa agtegtppadingdditac aacagetreidicgtgtggt cagegtecte 1020 accgtectge accaggactg
gctgaatgge aaggegtacg cgtgcgeggt ctccaacaaa 1080 gecctceccag cccccatcga gaaaaccatce tccaaageca

aagggcagcc ccgagaacca 1140 caggtgtaca CCGiECHs; alcgrgggat gagetgacca agaaccaggt cagectgace
1200 tgcctggtca aaggcttcta tccaagcgac atcgecgtgg agtggga aat ag 1260 ccggagaaca
actacaagac cacgcctccc gtgctgga C%JQ@%E%E%&%&%%%%&&% tcaccgtgga caagagccgg
tggcageagg ggaacgtctt Cleatgmag, RN PMAIaGAILLAGIceR FRsEaRIacACY(aPRRgE-gCctetecct
gtctccgggt 1440 taa §443 <% 480 <212> PRT <213> Acrtificial e <220>

> <211>
o S, ronbne T LAY i sa S SRS 8, 2o
Lys lle SéP Cyd il Glyavercehiar s@WaliaRg pre Biehetooesaly ang ahiiPidphiaisp Tyr Page 170
2479.100PCOEBREQVENCE, &St ¥dn202bgAlT lleSdotddoMaln yatitineSerodis Ala Lys Ser
Gy Ly Al TN T L T g Lew T
Sor Gl Asp SOV RS 407 KRS GOS RIS SRR YRR SRIDALS ForTIRea Bin Gly Thr
Ser val 10010814 & Phih\aitseb8e eoip Glies §ubsiadipblpEReasiie SepBly BN 195120125 Gly
Gly Ser Gly Giyrizly BSHCTerAsp diddrabifautp ek Gin-Sar v, B3lidTdb-nesr et suaAtaival Ser Ala
Gl Ash Tor Lo Al e R B e e T
180163100 ATTSENTH 20 CIAGL I P BrD IOATH BEFr ey T 68 00505 Sor Gly Thr
Asp Phe Thr lfeurTaldleveethaerigayemAa B asbaraen e52b (2080 Alaval Tyarspleoys Thr Gin Ser
Tyr Asn Leu Ty4EBr4243g, GlikRb2 80230724 0:(ly By idinalys-kay Glpdleddysd 80loaRre Lys Ser Ser
Asp Lys 34528059916 51). Apparently, no kinetic or equilibrium affinity data has been
previousiy published for the 3D1 or FUN1 antibodies, so their relative affinities
were determined.
Lower-affinity CD86 binding domains based on the CTLA4
ectodomain. SPR measurements were performed on a BlAcore™ T100 SPR
-30  (Pharmacia Biotech AB, Uppsala) using HBS-EP+ (GE Healthcare) as a
running buffer. CD86-mlgG (25 pg/mlL in 10 mM sodium acetate, pH 4.0,
Ancell, Inc) was directly immobilized onto a CMS5 chip using standard amine
coupling chemistry (Biacore Amine Coupling Kit, GE Healthcare}, with final
immohbilization levels of 37, 373, and 903 Ru. CTLA4-containing constructs
35 were injected for 150 seconds, at a flow rate of 10 yl/min, in a series of
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Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Ala Pro 260265270 Ser Val Phe Leu Phe Pro
Pro Lys Pro Lys Asp Thr Leu met lle Ser 275280285 Arg Thr Pro Glu Val Thr Cys Val val Val Asp Val
Ser His Glu 3500 Pro Glu Val Lys Phe Asn Trp Tyr Val Asp GI Ql/ﬁ#%} @Jng Asn 305
310 315 320 Ia Lys r Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg 25 30335 Val Ser Val
Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Ala 340345350 Tyr Ala Cys Ala Val Ser Asn Lys Ala
Leu Pro Ala Pro lle Glu Lys 355360365 Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr
Thr 370375380 Leu Pro A lu Thr 385390395400
Cys Leu Val Lys Eﬁ %I% %Sewié)ﬁ k\e W?Q’ﬁyﬂ%@?%? %ﬁ?&eﬁqﬁg sn Gly Gin Pro Glu
Asn Asn Tyr @y@quﬁwﬁnﬁ fP?é‘W%@@ﬁ%ﬁ%@&?%ﬁ@%@ﬂéﬂ%ﬂ%é@ﬁéﬂﬁﬁ’é"EB‘a Tyr Ser Lys
Lea Thr val Asiirates 88644bY<iBen Anppiidp, Qi G Gly6SssevahihersetydesGarAAldvet His Glu

450455460 AlgLamidisAes b'IL'Fir ¥ TII‘@@WQ@(S@I‘ SelirlaRgIatdTaREhs 4ARMIRAT5480 <210>
318 <211> 116 %b PRT <21%%%rtlflc % uence, < O> <2%§ épl% chain <400> 318
2479. 1OOBCO'§5J BTG VAl (f‘n eur&ln In SEer I ro Glu Leu val Arg Pro
Gly Glu 15101%%@?%“(]!}@3@95@9@% vere@pataed ysing Iﬁrﬁ%ﬁwﬁ@f)\%ﬁ % 269830 Ala lle Gin
Trp val Lys Gevettdigvalaiby23et Lol Ghalfhpdle 3520450CGdytkallde ASinile FYCTYAASD Asn Thr Asn

Iérgﬁs&e‘i'?;l%%gff\?igﬁﬁ@%j% gl “‘é"@FAIWa"‘% 05 A A A"'i‘aTXIa ™o
I@g r(&ﬁ\? ?A(&e it (1 Eﬁ%f?ﬁ)ﬁ?% 5°%%r 1‘?@ 210> 319

Tyr Met Asp %rp
<211> 118 <JdngsuprentprBing fincttsefabatecepbosnapriiizer GRHSOFRINIDM®S 319 Asp lle Val
Leu Ser Gin Sgstéraiset SBindew Alaciisb S tiAd Gyt Whitkstud ¥ 04 AlemeErdexsLys Lys Ser Ser

Gln Ser Leu Lgyfish (%%%5@8 é\w Tﬁéf@%%@ Y RHDREP NGNS Pro Gly Gin
354045 Ser Pro Lys Le

){ | lle T Ia Ser T%A;rg ser Gly Val 505560 P% @2{) Arg Phe Thr
Gly Ser Gly SEFE A"%' Fgﬁ@ afﬁpr%%y ‘88 I%eé)é)rs o AFEIRAE GIU'Asp Leu Ala Val
Tyr Tyr Cys Thivélgngsoetytesepds) M@NQ_\@E TipawHbRHe @Eﬁ@?ﬁ’@? TeRstastedf G ROMLYS
100105118 <2E0sahrMhtetldat?Rig? d2eur fotladPchrtiticislsSeptieinca i d0zerdaB> 3D1scFv linker

So00 320 S Yehe RN G neta(h Gl ShaN SR GIK b FURE! X dadfilacl Cly Oly Ser

20 <210> 321 11> 5 <212> PRT <213> Artificial sequence <220> <223> 301 HCDR1 <400> 321
Asp Tyr Ala ||é*@W”22?@H'8(ﬁ3@8§’“SEQUENCE LISTING.TXT 5 <210> 322 <211> 17 <212> PRT
<213> Artificial Sequence <figher<P8ty 302G4OPRP ¢ 4003282008 Heon&rel ROV ATYr Asp Asn Thr

Asn Tyr Asn @UNY%H%W&M@@%@&W&é@éﬁ%ﬁéﬂé%%ﬁ@&ﬁéﬁﬁﬁCia' Sequence
<220> < d Am?éd*%% 3 Witk %%?rc@J 263* tTaIIéVI%éS@ Té@é%%mca%ﬁw%?sl&@ea? <212>

PRT <21 equence < LCDRl <400> Gin Ser Leu Leu
Asn Ser Arg Tt AFYEITARK 1@%&@%‘15@%@1@%@ ﬁ‘i‘; 9?69%;3 ﬁ'ﬂﬁ' B3 13> Artificial
Sequence <220a22@a 30U GBRAAY 0ePBI Y MM SyCTte, Ad GHi Bebl55e0qm85326 <211> 8

<212> PRT <Zisify ticdticS esluants fi2edCoB83e08/l e de3rmitdiBab cases.

2479.100PCO T h T > 327 <211>
1500 <212> D?I}\Ij % EE% %&S%%%%%%gol‘zé@g%%% a%(ﬁ%ﬁmh?%fﬁ%t}eéd“nﬁﬁ%c le <400> 327
gagcccaddt cRIGEE BiGeshron Rt flinetg b e MR R B A herTeaton Catottect
cttcccecca aaatm:maﬁggamaqwtbaugammt&ig@???i@mau&eagagnga}cmga@d@@tggtqgac gtgagccacg
aagaccctga ggtcaagttc 180 aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag
240 tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 300 ggcaaggcgt acgcgtgcgce
ggtctccaac aaagccctcc cagcccccat cgagaaaacc 360 atctccaaag ccaaagggca geccccgagaa ccacaggtgt
acaccctgcc cccatcccgg 420 gatgagctga ccaagaacca ggtcagectg acctgectgg tcaaaggctt ctatccaage 480
gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcct 540 cccgtgetgg actccgacgg
ctccttettc ctctacagca agctcaccgt ggacaagagc 600 aggtggcagc aggggaacgt cttctcatge tccgtgatgce
atgaggctct gcacaaccac 660 tacacgcaga agagcctctc cctgtctccg ggtaact cat tattcaacca agaagttcaa 720
attcccttga ccgaaagtta cagcccgaat tctcaggtcc agctgcagca gtctgggect 780 gagctggtga ggcctgggga
atcagtgaag atttcctgca agggttccgg ctacacattc 840 actgattatg ctatacagtg ggtgaagcag agtcatgcaa
agagtctaga gtggattgga 900 gttattaata tttactatga

78



taatacaaac tacaaccaga agtttaaggg caaggccaca 960 atgactgtag acaaatcctc cagcacagcc tatatggaac
ttgccagatt gacatctgag 1020 gattctgcca tctattactg tgcaagagcg gcctggtata tggactactg gggtcaagga 1080
acctcagtca gegtataelc Ag99ggtgga ggcetetggtg geggtggcete tggcggaggt 1149 ggatseagig.gsagcggate
tgacattgtg ctgtcacagt ctccatcctc cectggetgtg 1200 tcagcaggag agaaggtcac tatgagctgc aaatccagtc
agagtctgct caacagtaga 1260 acccgagaga actacttggc ttggtaccag cagaaaccag ggcagtctcc taaactgctg
1320 atctactggg catccactag ggaatctggg gtccctgatc gettcacagg cagtggatct 1380 gggacagatt tcactctcac
catcagcagt gtgcaggctg aagacctggc agtttattac 1440 tgcacgcaat cttataatct ttacacgttc ggagggggga
ccaagctgga aataaaataa 1500 _<210> 328 <211> 499 <212> PRT <213> Artificial Sequence <220>
<223> 301 RIMS synthesiZ8d molesule <4002,328 G| Prol ky$ &ar SerhAsp,Lys Thr His Thr Cys Pro
Pro Cys Pro Ala 151035 P8 Giti AR Ata Gly Ala Pro'Sery/alPhie L ey Phig P Fio Pro Lys Pro 202530
Lys Asp Thr Leu M etﬁe 9 ey\#g* THY P;Eéj @{1 }"Zél ﬂ]r@ %@a@‘ba&é%% \/ﬁd A@B Val Ser His Glu Asp
Pro Glu Val Lys Phe ASn [Tgp (Tiyr \%I S0P60 AspGIgy a}[icalﬁ/g HiB Agh At Bys Thr Lys Pro Arg Glu
Glu GIn 65 70 75 80 Tyr Asna SeriThr Tyr Arg Val Val Ser Vial Leu Thr val Leu His|Gin 859095 Asp Trp
Leu Asn Gly Lys AladTyr Ala Cys|Ala|Val Ser Asn Lys Al&.100105110 Leu|Prg Ala Pro lle Glu Lys Thr
lle Ser Lys Ala Lys GE Gin Pfo 115120125 Arg Glu/Prq GJn Vellyr Thr Leu Rro Pro Ser Arg Asp Glu
Leu Thr 130135140 Eys Asn Gif NV3gl| $er @uﬂ?hrc@ ySlew VA Lys |Gl Bhe yriPro Ser Page 174
2479.100P009_SE(%1_:[‘E7\ CE| E3SEING TEr ]@51%055@0 Bs p§|e SlaFalG|ESTp Glu Ser Asn Gly
Gin Pro Glu Asn AsreTyr 165170075 I5ys Thr Shr ProPro-VaPbliet Asp| Ser AspGly Ser Phe Phe Leu
Tyr 180185190 Ser Igys Leu Thr Val Asp|Lys Ser Arg Ti p%ﬁ@in Gin Gly Asn|Val Phe 195200205 Ser
Cys Ser Val Met His¥slu Ala Leu His|Asin His. Tyr Thr Girnrlys 210215220 Seril ey Ser Leu Ser Pro Gly
Asn Ser Leu Phe As Gin Glu Val Gin 22528023524Q lle;Prq ey Thr Glu Ser Tyn Ser Pro Asn Ser Gin
Val Gin Leu Gin 24 552562 55 Gt Ser % R Sju E'euRya@r@;: rq):GgTB S&ri\aal Lys lle Ser
260265270 Cys LysSly-Ser Gy TR Tar e B AsEy A Slein EVab278280285 Lys Gin Ser
His Ala Lys Ser Leu &Ia-Trp I|e-Gly VdPIl€AsmsI @9@29530@51@(!5 Tyr ASp| Adn Thr Asn Tyr Asn Gin
Lys Phe Lys Gly Ly&Ala-Thr305310815320 - Melt-Thr-Vial-Asp-Lys-Ser-SeriSer - Tht Ala Tyr Met Glu Leu
Ala Arg 325330335 Leu Tihr Ser Glg Asp Ser% ”Jiﬁ Lyr Tyf Cys Ala Arg AlaAla Trp 340345350 Tyr
Met Asp Tyr Trp Gly &in Gly Thr Ser Val Thr Yal Ser SerGly 355360365 (izsmg Gly Ser Gly Gly Gly
Gly Ser Gly Gly Gly G¥ Ser C:Ig(;fyiﬂrﬁ) E5380; Gly Gy Sar As Hle 24l Fe perGin Ser Pro Ser Ser
Leu Ala Val 385890 35 #0081 Ald Bly Slubysy/af ThENEE Ser Crs Lys SerSer Gin Ser Leu
405410415 Leaspsn Sr Arg Thi |A50| il Asn TiyrtlewoAlasTre Ty G Gin LYK 490425430 PR Gly Gin
Ser Pro Lys LeflLeu lfe Tyr Trp Ale$6R TH |y Gil 435440445 Seér Gly Viad-Pro Asp Arg Phe Thr Gly
Ser Gly Ser Gly Thr Asp Phe 450455460 Thr DeuThr lle Ser Ser val Gin Ala' Glu Asp Leu Ala val Tyr
Tyr 465470475480 Cys Thr Gin Ser Tyr Asn LeuJyrTh r‘éBh%Caly Gly Gly [ThriLys| Leu 485490495 Glu
lle Lys <210> 329 k211> P01/.<212> DNA <21 3§Ar$ir:|g<l quenge 220> <228> Nucleotide
sequence encoding §10445::1L10 1§7 A@si’én“@rotﬁr giltw?ggﬁge rU60>B2$0aggtgcage

tcctgcaagg cctggacq‘*;ég;aatc‘aga‘égt@tgga@tg&tatag ce gtéhaccgict gtgggg ggg ggcgagaggg

aagaactact tgggcatctg @gtgcagc(: gttc@@ga?a @j(:tfﬁpg‘fg{t qp @aggc d§gctgagiacgacgggag
cctcaggtgg gatctgacgt ccdccateaa &aqe‘lﬂ'tgggé ccegggan cggng&b ags ¢acqtigace gatgggaaat

ggtcaccatg atctgaggac ggfttactatiagd cggtg;a cotgatgace eigcdagtce ccagdagaaa cggggtecect
gtgaagaagc gactac cctt actagggaca-acggecgtdt gttatggact-ggedgagdgtgicagtctccag
agccagagtg ccaggacagc gacodatic® Pagel ?&tg@ ccidapiga §tc 6@gddct§hot gcgacaggec 120
actatggtgg tactagttac 180 tc @cg ciac t%ﬂg%c gﬂg%a%aogtctggggcca
agggaccacg 360 gatcéggc 09 1984 ggat% acicec tg@c tcig 480 tiftatarcag ctccaaccag 540
ctcctaagct gctcatttac 690 cagcdg gidtqyoara 8600, C2479|10(¢ @093,_ SEQBEN cagcctgcag
gctgaagatg gtttggccag‘gg ja aagcc:t(,gaaat cycc@ccaqcrc CCBCatdagdy rcaaggaca ggtggacgtg
agccacgaag ggtgcataat g¢ca dﬁcatﬁ cag c{cﬂicﬁé aﬁ#gtcctb}é chjéc éﬂc aaa H{::éﬂcc 0 ccgagaacca
caggtgtaca cagcctgagc tgectggtca caatgggcay ccygagagcajctigttcotc tacagcaage ctcatgctcc gtgatgcatg
gtctccgggt cagaggcafadic tccyaat telageecad agugaacetg cetaacalgc citigaagty gaggatcage taagggttac
ctgggttgcc gatgccccaa @:Mg g‘cgagct ﬁ% @ct@g% C g@c é (@ gfagc ctacaaagcc
atgagtgagt gaagatac&adae otaq WEOLISTING . DX Tiggoaghitadtiactgtcat, €20 tggagatcaa acggctcgag
780 cagcacctga aqc@cgqgt 840 Cccicatgat ¢teccggacc 90C accctgagg caagttcaap 960 agccgcggga
ggagcagtac 1020 accaggactg gctgaatggc 1080 cccccatcga gaaaaccatc 1140 ccctgecccc atcccgggat
1200 aaggcttcta tccaagcgac 1260 actacaagac cacgcctccc 1320 tcaccgtgga caagagcagg 1380
aggctctgca caaccactac 1440 acaattcttc cctgaataca 1500 gccagggcac ccagtctgag 1560 ttcgagatct
ccgagatgcc 1620 tggacaactt gttgttaaag 1680 aagccttgtc tgagatgatc 1740 aagacccaga cgccaaggcg
1800 tgaggctacg gcgctgtcat 1860 aggtgaagaa tgcctttaat 1920 ttgacatctt catcaactac 1980 2016 <210>
330 <211> 671 <212> PRT <213> Artificial Sequence <220> <223> M0115::1L10 I87A fusion protein
with H75 linker <400> 330 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 202530 Asn Met Asn Trp Val Arg
in Ala Pro Chvy Cln CIvv I et Chit Trn Mat RREAO0AR vy Acn lle Acen Pro Tvr Tvr CIvi CIvy Thr [|ear Tvr Acn




Asn Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe Ser Arg Val 530535540 Lys.Thr Phe Phe Gin
met Lys Asp Gin Leu Asp Asn Leu Leu Leu Lys 545550555560 Glu Ser Leu Leu Glu Asp Phe Lys Gly
Tyr Leu GIyV&y ?IJ A Leu 565570575 Ser Glu Met lle Gin Phe Tyr Le%@%@ 3/@] et Pro Gin Ala
Glu 580585590 Asn Gin Asp Pro Asp Ala Lys Ala His Val Asn Ser Leu Gly Glu Asn 595600605 Leu
Lys Thr Leu Arg Leu Arg Leu Arg Arg cys His Arg Phe Leu Pro 610615620 Cys Glu Asn Lys Ser Lys
Ala Val Glu Gin Val Lys Asn Ala Phe Asn 625630635640 Lys Leu Gin Glu Lys Gly lle Tyr Lys Ala Met
Ser Glu Phe Asp lle " Phe Il I r Met Lys lle Arg
Asnh 660665670 <210> 33595139%%%@195%%@%%% i uaf?et%tr%?}%w <223> GL1
PIMS synthedBRRf g REMEY L2063 5A4-T¢ Qj)a% E%ﬁﬁ%ﬁ@ﬁa&%t%@écg‘@E@E&Ecgt gcccageace
tgaagccgceg 60rggmenctaticagett ot Hupg latidic diesivganeteieg g I2Q deccctgagg
tcacatgcgt goiggig9aC HYAYCGICHARYAEEL IR GOisaRE e BNGRaiaaarg feoecaargimpaggtgcat
aatgCcaa%gog?ﬁ%‘f\ﬁgC%gﬁaﬁ%gc%%%m.r{@%’f%%ﬁq%%% Gt ggic %%tg Cﬁc rﬁ%‘%% tgcaccagga

ctggctgaa t cgc tCCaac aaagcccttc ca CCCCC& C aacc

ggcgt ac
atctccaaag cd& @b@ﬁ tj&&bg%\'ﬁﬂﬁ‘& htitBeaEdtle Ncal o&j% 430'8a @c't@a ccaagaacca
ggtcagcctg addfgdc&gghadaaglgettaffmweae{ga A806ZNAB L 0GPCDHE gﬁE@pErMﬁ]’@_&tﬂSﬁimi@sTxT

gagcaatggg C@Hﬁ%@@ﬁ@&@ﬂ?@ﬁ%@%%@% CHfisite clotaspasaPgrifagegiggacaagage

600 cttctcatg ggctct cacgqac O cC Ictc%g é:jgtaactca %attcaa ceaa agaagttcaa 720
e IR

cagcccgaat tc ga g gc agc tgga g tg CCCtARAA CLate g cagcctcagg ‘alcactttc 840

ggtccgecky gbRibeaciasdybet @@a"@"@@@ti@c‘@‘%b‘@@h@ﬁd@@t@&ﬁ@ﬁ@f‘d@g’%&&é@@@ dBBattcaca 960

aaccatccta taedfigitaaedty gatagict gadolictigab k(G20 Ggmgmgmm%g:mﬁi@Waaggagtc 1080
090199300 LCiaaiaag0 BORelRiac SaROMERaddN gﬁ%@%@%%ﬁ@&% ggelglglea 1200
gagctgcaag t ttt C acca tcctaa actacttatc
atcaggggtc 02%%%5 égp%giqggcé%‘g 5%@%@5@’%5%@% t @é’b g%%%é caga ttattactgt 1440
gctcacgttc ggft@geaiscadyerigdiameddnand #300; the fpttegof ﬁ’lﬁli%’@d§ 1$47213> Artificial
Sequences<23fieve(ét2§mIaPH\Aﬁzsg;mhe&a@drrmleetde sADQY B3R RyaHaypBentIauNsSp Lys Thr

His Th Cys PRI/ Bioypladaliadyp Ghdla, g‘!ﬁ'\GWz%'@: Péﬁﬁ%ﬂ' ke g Pro Pro
Lys Pro 20253 aIg/ Leu Met}sﬁ Z ro Glu Vv hr C %ﬁ: 354045 Val Asp val
Ser His Glu Ag% Cs?ﬂgﬁgr § %C\‘/] 5688 Vi Val His Asn Ala Lys Thr
Lys Pro Arg caat@nﬁ@fnaewot%aemeryﬁwgms@fmwiMQ \Fé!%l?-éeﬁﬁél L INPRE2P4L Leu His GIn
859095 Asp TiipigelsAan BlyN1ys Alas s CysA sy alrhendsni-Hs Alagk00R05H121)eu Pro Ala Pro

lle Glu Ly Thydle Seplys il CF'MJ@%@MS?%@%?M@)%Q FaEBwERlahif&g Leu Pro Pro

Ser Arg Asp GJU Leu Thr 130135140 Lys ASn GIn Val p?er Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
Ser 145150155980"RsFPRR T R KW SRR e, PRUICryr 165170175 Lys
Thr Thr Pro Prerwénuse(FASH! skl Asp i/ BNPHE Phentbe vgmesody 18D 'Sedings Leu Thr Val Asp
Lys Ser Arg Tgpdeknicdndaly 8snrVpidtaie 1982002863er7Gys Ser val Met His Glu Ala Leu His Asn His
Tyr Thr GIn Lys 210215220 Ser Leu Ser Leu Ser Pro Gly Asn Ser Leu Phe ASn GIn Glu Val GIn
225230235240 lle Pro Leu Thr Glu Ser Tyr Ser. Pro Asn Ser Glu Val GIn Leu Val 245250255 Glu Ser
Ala Gly Gly Leu Val GIn Pro Gly Arg Ser Leu Eéﬁ.‘\@ﬁ’[s%r 360265270 Cys Ala Ala Ser Gly Phe Thr
Phe Ser 28p Tyr Tyr Met Ala Xg5R7aRB6280286 MGG APRY BIWAgREGYY Leu Glu Trp Val Ala Thr
lle Ser His 290295300 Asp Ser hr Tyr Tyr Arg Asp Ser Val Lys Phe Thr
305310315320 Page 178 ﬁi @"?cfé%%b Békfé%’fﬁgﬁﬁﬁf@ﬁ%‘%ﬁe g ?8 'ABp Asn Ala Lys
Thr lle Leu Ty@ﬁb&%ﬁﬁM%p%t&!@zgﬁgéa"@ﬁﬁuﬂﬂwgéﬂ@ﬂ@%pa?lfﬁiom&wm Tyr Phe Cys Ala Arg
Gin Asn lle 34634632 MEEASIH TNOTZ PTG WG iR htdfaldietkivahd biffiéed Sa3 [Be ikl &ShuB55360365

Gly Gly ser Gly Sy Gl Gy RELEMGN Glf GHSSEBN SR 3TG7 Gl Setchsp lle Val Wet

Thr Gin Thr Pro Ser Ser Gin A VaI Ser 3853903954 Ser Cys Lys Ser
Sor i B L B A SRR KD i SUMESAZRT [ BRI B Lys pro

420425430 GHoGiaisER BebiDyNS Oatl 8w leuTinel @liLA4 BeiorhioAnwy iy Seddesaa (388 Gly val Pro
Asp Arg Phe lip @ilp-3ea Shndeifeberioisniie dartdipdipantifdigudhitie demapis\aliein Ala Glu

Asp Leu Ala 0 T Gly Ser Gly Thr
Lys Leu 4854%%6 %{é%ﬁl%ﬁ ﬁ%ﬂl é@%?ga%%@g@@&%ﬁ@% % Artﬁ’ﬁaﬁ B quence <220>
<223> Nucleofdd é’éﬁ'@@ﬁ&é‘@ﬁ%‘ﬂ?ﬁ@’lﬁﬂuﬂ%ﬂéﬁ)ﬁgﬁjﬁﬁﬁ (GL bt WiH Lk B'fhkaf<a00> 333
gaggtgcaife tggndgadit GetydioGr g ey ctygbatudia iyctaatesciited teekgtgchigimetsaggatt
cactttcagt gactattaca tggcctgggt ccgccaggct 120 ccaacgaagg ggctggagtg ggtcgcaacc attagtcatg
acggtagtag tacttactat 180 cgagactccg tgaagggccg attcacaatc tccagagata atgcaaaaac catcctatac 240
ctgcaaatgg acagtctgag gtctgaggac acggccactt atttctgtgc aagacagaat 300 attatggatt attggggcca
aggagtcatg gtcacagtct cctcaggggg tggaggctct 360 ggtggcggtg gctctggegg aggtggatce ggtggeggeg
gatctgacat tgtgatgacc 420 cagactccat cctcccaggc tgtgtcagca ggggagaagg tcactatgag ctgcaagtcc 480
agtcagagtc ttttgtacag tagagaccag agtaactact tggcctggta ccagcagaaa 540 ttggcatcca cctgggcagt
ctcctaaact acttatctac ctagggaatc aggggtccct 600 gatcgcttca taggcagtgg



ctctgggaca gacttcactc tgaccatcag cagtgtgcag 660 gctgaagatc tggcagatta ttactgtcag cagcattaca
actatccgct cacgttcggt 720 tctgggacca agctagaaat caaactcgag cccaaatctt ctgacaaaac tcacacatgc 780
ccaccgtgce gagracetaa agecgegggt gecacegteag tettectctt cceccccaaaa 840, gcaagaaca gectcatgat
ctccecggacc cctgaggtca catgegtggt ggtggacgtg 900 agccacgaag accctgaggt caagttcaac tggtacgtgg
acggcgtgga ggtgcataat 960 gccaagacaa agccgcggga ggagcagtac aacagcacgt accgtgtggt cagcgtcctc
1020 accgtcctgc accaggactg gctgaatggc aaggcgtacg cgtgcgceggt ctccaacaaa 1080 gccctccecag

oA A LSRR E%éﬁfzg%%%??gﬂagf e eoed beRId et eraier & oouooal
A A R i o R R et g ocata0 gt
tacagcaagc tc&aﬁgt@@é Sdadageatis i Clgt agglpranbgichastoalgetc e85 §rjateresHggctctgca
caaccactac aggCagRAgaCITBICISAChEIRIGEaE Mg ageaensATe Al heeig AtacRggaactcaga
lggeagg!eg titcogaat 15004siegescag BGeAR0nRa Wf@%&@gwmmm&éwgcaacctg

1560 cctaacat Qgc ttcgagatct ccgaga cc ttca cagagt acttt ctttcaaatg 1620 aaggatcagc tggacaactt

gttgttaaag gayf f@@fﬁ@ﬁjﬁ@@ﬁ’é gboRse %B’ﬁ' E?ﬁa(&ﬁ:ﬁ&? theRE @ eagttttace

tggaggaggt gatgodrgdafie O\stioadateé-aigit C2agmigtdaddyed/tatstiyanerettigygddga gaacctgaag
1800 accctcaggy; 1ap0siaes g as@ioiCaintitaliGraniotgrRaRpnadRarIRaHiBeRIagCItggage

aggtgaagaa t

2479. 1OOPCO%P é&iﬁ&%ﬁ’ﬁé@%ﬁ@@%@@%&j@% ?[%t%&%ﬁtécg% %% (E:lg c}t%tc %Elga cct acatgacaat
gaagatad§a 1988/hsérei19EB taldraehilization %\52‘1% RAP2093d Kifidih) @é% f¥énce <220>
<223> GL1:|ch6tsTAdusiostpceivendtnjdgsdidke d €3 6es@ 8l GluafihGiatkal ValGhiser Ala Gly

$Iy ;8 ;‘5%,%' meégrgbfqr‘%\r&ﬁéé&lénéﬁé h%%sldl%m@ @qglﬁy@é@)&&%&e m@éynﬁ’gmtmd%ri Sltler /;sp
yr et Ala Tr r ro S u a Thr lle Ser
His Asp GIy Serc?h C r;,a&r% :l?(%lr %?) Xd%ﬂ:ég gﬁs‘[r tgf %&rg Asp Asn Ala
Lys Thr lle LeW?P@EW?@ @80%%9%@9&59 é@ﬁ*ﬁ@ﬁ&@@epﬁlu U-AdprR ﬁ@éeﬂﬁjrSTyr Phe Cys
859095 Al ARINGingAste HechbetsAsihTie ByriGhe GiIndGigrivalb tfeesttival FEheE00E06 B14b\al Ser Ser Gly

GlthT;P\/ %‘ly STﬁ{rSiJ @ﬂi@%ﬁ'@%@%@ )bﬁl é@é%@é%ﬁ@%%@{a@%@lus% G'); gef éSIO Ee Vg'
met Thr Gln ro Se a yal Ser y Met Ser Cys Lys Ser
14515015516% %Eera&ia{g PEF{E E“”Bi‘%er A%%;{"Le)‘zi"_?th ﬁST 8970175 Tyr Gin
GIn Lys Pro dﬂ@@iﬁ%@r'%%@@?@ﬂ‘é’d’ﬁe@ﬂﬁ 6@&&?@%@%@@%&rﬂkw@3@!&t§e@@w val Pro
Asp Arg Phe Fé il bernGlychencl/O520 028Gl yidiyidspdtie (Mableid)THEdleliSeu8er Val Gin Ala Glu

Asp Leu%%éggaa%@rﬁ%n&%@( %&J!a o R e S ﬁ%&ﬁ@&ef@hégawwz%mo
[k H|S Thr Cys Pro Pro

Ser Gly Thr L u Gl s ser Ser As 55 Th

Cys Pro Ala P(X? UJ% §%f§é_é%/tl%fa gsg '3885 ga%sgear\t\?aqu% 4[0 ﬁhsg J I§ro ys Pro Lys Asp Thr
Leu Met lle S@EW@ZBWB@S&% Tiarthe @T&’@él%‘ﬁ@?§%@ﬁ?\?@ﬁé‘ﬁ Val 8&rdi& @hPAsp
290295300 PenGHOY ldiys:Rhe:dca dapiibyriuvalisssactelys\4ll BleafibiisclisraB0bex10 315 320 Ala

Lys ThrLys P&%@f@n@ i il Ma%%n’?@g eT M’fd%é%&éhéﬁé%é@é@éﬁ@k %ﬁrngacwu Thr val Leu
HiS GIn Asp Tr u As ?Iy Lys Ofi rrﬁga C Val S At{?n Lys 10\ eu Pro Ala Pro
lle Glu L§§ 35%@%(%%50?1{ ASSEAISE R @?S‘ r@'ﬁ ?Uoﬁ?o%rﬂ Al %f?r ‘Fﬁ‘? 70375380
Leu Pro Pro s"@vear@m%@@mqt@wm Tpslash @?F?Val Ser Leu Thr 385390395400 cys Leu Val Lys
Gly Phe Tyr Pro Ser Asp lle Ala val Glu Trp Glu 405410415 Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
Thr Thr Pro Pro val Leu 420425430 Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp
Lys 435440445 Page 180 2479.100PC09_SEQUENCE_LISTING.TXT Ser Arg Trp Gin Gin Gly Asn
Val Phe Ser Cys Ser Val Met His Glu 450455460 Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser
Leu Ser Pro Gly 465470475480 Gin Arg His Asn Asn Ser Ser Leu Asn Thr Gly Thr Gin Met Ala Gly
485490495 His Ser Pro Asn Ser Ser Pro Gly Gin Gly Thr Gin Ser Glu Asn Ser 500505510 Cys Thr His
Phe Pro Gly Asn Leu Pro Asn Met Leu Arg Asp Leu Arg 515520525 Asp Ala Phe Ser Arg Val Lys Thr
Phe Phe Gin Met Lys Asp Gin Leu 530535540 Asp Asn Leu Leu Leu Lys Glu Ser Leu Leu Glu Asp
Phe Lys Gly Tyr 545550555560 Leu Gly Cys Gin Ala Leu Ser Glu Met lle Gin Phe Tyr Leu Glu Glu
565570575 Val met Pro Gin Ala Glu Asn Gin Asp Pro Asp Ala Lys Ala His Val 580585590 Asn ser Leu
Gly Glu Asn Leu Lys Thr Leu Arg Leu Arg Leu Arg Arg 595600605

81



Cys His Arg Phe Leu Pro Cys Glu Asn Lys Ser Lys Ala Val Glu Gin 610615620 Val Lys Asn Ala Phe
Asn Lys Leu Gin Glu Lys Gly lle Tyr Lys Ala 625630635640 Met Ser Glu Phe Asp lle Phe lle Asn Tyr
lle Glu Ala WbMﬁMQﬁus 645650655 Met Lys lle Arg Asn 660 <§é_p/>§§é)ﬁ;}4}6> 173? <212>
DNA <213> Atrtificial Sequence <220> <223> Nucleotide sequence encoding %TLA4::PDL2 fusion
protein with H65 linker <400> 335 atgcacgtgg cccagcctgc tgtggtactg gccagcagcc gaggcatcgce
cagctttgtg 60 tgtgagtatg catctccagg caaagccact gaggtccggg tgacagtgct tcggcaggct 120 gacagccagg
tgactgaagt ctgtgcgg catga-tggggaatga. gtt gatgatt ccatctgcac gggcacctcc
agtggaaatc aagtgaacct cactate & 2%0 ggpctgaggaLcrald jggactctac atctgcaagg tggagctcat
gtacccaccg 300 ccatactacc|tgygeatagy Sapcggaace a‘gf ?.attgatcc agaaccgtgc 360 ccagattctg
acctcgagcc caaatctttt gac a%ca!t cg @L*(:‘cgiﬁ [~y cacctgaag ccgcgggtge accgtcagtc
ttcctcttcc ccccaaaac cé?ag Jacacs 48D ¢ igatst ces ;@:@d ggaggtcaca tgcgtggtgg tggacgtgag

o)) SPRIRS o0
ccacgaagac 540 cctbaggtc A agtiCaacty gtafytggac ggcglggagg tgcataatgc caagacaaag 600
ccgcgggagg agcagtacaa cagcdcgtac cgtgiggtca gegtectcac ggtcetgcac 660 caggactggc tgaatggcaa
ggcgtacgcg tgcgegg ctéc“r;}aaa@a ag¢ geropcagecZ2arccea ga aaaccatctc caaagccaaa gggcagcecc
gagaaccaca ggtgtacage #8D &tg&cceatg cggggtggg%a@ 3§ jaaccaggtca gectgacctg cctggtcaaa
840 ggctictatc caagcggcar £Je ' ggg aatggdcagee ggagaacaac 900 tacaagacca
cgcctcecgt getggactecc gaedgctect tcttcctct? cagcaagctc 960 accgtggaca agagcaggtg gcagcagggg
aacgtcttct catgctccgi 1020 gctetgcaca acgactacac gcagaagagce cteteectgt ctccgggtea
gaggcacaac 1080 aattcttcck tg atgcgigg aEctcagaa@ gcacgtcatt ¢tccgaattc tttattcaca 1140 gtgacagtcc
ctaaggaact gtacataatajagg¢atggca aag ¢ cetggaatge 01}200 hactttgaca ctggaagtca tgtgaacctt

ata

a3
ggagcaataa cagccagt@g’g}‘aa@ B9 £26Qigadaay >CEaata ccgtgaaaga gecactttge tggaggagea

g catt
gctgccccta 1320 ggdagggeeis t§c.a£htg a@m@a&tg@g@ acgaaggaca gtaccaatgc 1380
ataatcatct atggggtcge gigogeet aagtaes (:ccﬁ'tggsaa@ cafafitcc 1440 tacaggaaaa taaacactca
catcctaaag gttccagap&’cagatgaggt agagct ac¢ 1508 tgccaggcta caggttatce tctggcagaa gtatcetgge

caaacgtcag cgttcctgec 1560 aacactagee actc¢aggas ccctgadggd ctetaccagg tcaccagtgt tetgegecta

1620 aagccacccc ctggcagaaa (:ttcagctg;%‘gttc tggh atactgacgt gagggaactt 1680

2479.100PC09_SEQUENCE_LISTING.TXT acfifggceg geattgacct tcaaagtcag atggaaccca ggacccatcc

aacttaal737 <210> B3 <2}l 1| 48 2124 BRT<RE3>-Artificidal Sequence <220> <223> CTLA4::PDL2

fusion protein with| H62Iinkb S\IES His \éiAE\ Glh Pfa Ala Val Val Leu Ala Ser Ser Arg Gly
EL o3Iy Lys-Alas Thr Glu Val 202530 Arg Val $hr Val

al Thr Glu val C)T/Ts, 354045 Ala Ala Thr Tyr met Met Gly Asn Glu Leu

lle 151015 Ala St Rh&val
Leu Arg Gin AlaBsp Ser G

Thr Phe Leu Asp Asp ser 5
70 75 80 Gly Leu Arg Ala

J=s
cfs
nv
D55
et 4 Ley Pyrde Cys Lys Val Glu Leu 859095 Met Tyr Pro Pro
Pro Tyr Tyr Leu Gly llezGly {Asn &lyThrGi
51’
P50
B
o

60 lle Cys Thr Gly ThriSer Ser Gly Asn Gin val Asn Leu Thr lle GIn 65
irelle 0030511Q, Tyx Val lle Asp Pro Glu Pro Cys Pro Asp

Ser Asp Leu Glu Prq Lys7T151201 25 GeT Set Al Ly Fhr BisFhr Cys Pro Pro Cys Pro Ala Pro Glu
Ala 130135140 Ala Gip AfalPzo St val BhedeRHe Pro Pro L¥s Pro Lys Asp Thr 145150155160 Leu
Met lle Ser Arg Thr Prg Giu \&al Thr BysakyakvalAsp. Vat 165170175
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Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr Val Asp Gly Val 180185190 Glu val His Asn Ala Lys
Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser 195200205 Thr Tyr Arg val val Ser Val Leu Thr Val Leu His
Gin Asp TrRte Y %R }R220 Asn Gly Lys Ala Tyr Ala Cys Ala Val Ser As LAY él $-64 Bro Ala
225230235240 Pro lle'Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro 245250255 Gin Val Tyr
Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin 260265270 Val Ser Leu Thr Cys Leu val Lys
Gly Phe Tyr Pro Ser Asp lle Ala 275280285 val Glu Trp Glu ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys

Thr Thr 290295300 Pro Prg,v.
305310315320 Thr val As g é%grl Q)ﬁ%&a@?ﬂﬁ sn @E.{]E\#%‘égglc‘%e&é%%é%SSO?ﬁS val Met
His Glu Ala LégFs! Ré}‘lﬁ 1¥§/r M%ﬁ%@é}%@d@%@%ﬂ%% REEl &t Arg His Asn
Asn Ser Ser Le@Asil TheAtgda I‘&pﬁﬁf@%@ﬁwﬁm bysnata(ArgAdis-sdoPoman GeBteu Phe Thr Val
;gggf;cl)ggr%% D37908B s bt beu @gejlemlan%lu Uﬁ@@v%ﬂbfk%@!ﬁdaﬂﬂhé@hb%%%&s 415 Lou G
r eu Gin .

Lys Val Glu Ash Asf)mr%ri'ger [ﬁ %%I n&?‘%ﬁﬂ%é@é 31%,{ @?_%L?%Ei %5 in Leu Pro
Leu Gly Lys Aﬂ%"%@ﬁ%ﬁl@@o— ﬂwﬁtlg‘@lﬁe\?ﬁi‘%% grigelig R WHWWHEMAAR Gin Cys lle
lle lle Tyr Pagiecth8fci2d AA0ROAPSERBNGEiIndSTING aNdTa4E0456:4668 Gilyhealniial Trp Asp Tyr
IF-)yS Ellr 'ﬁlu ZB& E&lté Zéﬁsuxgﬁob:gﬁfﬂé §i§ér4|§§67r%é5é'r89n1é¥<?dﬁ%s'—)b$ e IBWeH%@?%ITGQ/L?/SS Val

ro Glu Thr Asp.GJu n r a al Ser
500505510 TATBIY LTS ?@Qﬁﬁﬂo 'Aﬁ“l&’sn %ﬁ@r I—ﬁs e @%1‘%’* o e R Gly Leu
Tyr GIn V& ThelSepnedioes A@QWM@W@@@'QQQS@@B@OSM A@@nﬁ@,ﬁ'%é gagleys val Phe
Trp Asn Thr Hisatal Glrg &ittidcely HpbOGSER60 it R, SEANH S SI0e 2¢)p theth StovBet GIn Met Glu Pro
£23> Nucleog i Smarag I‘%E@ T et Wfﬁ"‘fo%qfigie o
atgcacatdg CCC%S@@&%T@ BT, WRS e httent ﬁﬁi%fa%%é {52 ccagg
caaagccact ganutEsygd l{@\ﬁc@@ﬁ@@ﬂﬂgg‘éﬁlﬁﬁtcﬁo 6%3@6&&@@{@%@6\59 #acogcaldcctacatga
tggggaatgs gtigareity 18Q siagalgEQJICANMDB RS QeuLhesBicshgigeaastclakigtyeacstitagtasccaa 240
ggactgaggg CealgaRcas S998A1 té"r‘é@tt%t%é ﬁ%ﬂ%%b%@%ﬁﬁ“ﬁtﬁgg fAciasfelgagcatagy
caacggaacc cagatitatg taattgatcc agaaccgtgc 3 0 ccagattctg.acctcga caaatcttct gacaaaactc
acacatgccc aé@g@&é@f&oﬁﬂzﬁ%&{& G&gﬁa f[ﬁ’&cr cgtc {@({ c@lc%b%’ ¢&haaacc caaggacacc 480
ctcatgatct cccggaccce tgaggtcaca tgcgtggtgg tggacgtgag ccacgaagac 540 cctgaggtca agttcaactg
gtacgtggac ggcgtggagg tgcataatgc caagacaa Scd cpggagg agcagtacaa cagcacgtac cgtgtggtca
gcgtcctecac cgtectgcac 660 caggactgge tgaatggtaa ggegtacgcg tgcgeggict ccaacaaagc cctceccagec 720
cccatcgaga aaaccatctc caaagccaé@%@ﬁé%&%@@@éﬁ %éé%‘é gigBiEacc 780 ctgcceccat ccegggatga

gctgaccagg aaccaggtea g g;ogarctg;tlgdgzr(}:tggcga@a ?9195 rﬁ%@éﬁggmgfa% C@g@pctcta C%%éagagca

atgggcagcc ggagaacaac 9 tacaa acca C c tccc actcc ac%gctc agctc 960

accgtggaca a@é@cﬁ@&%@%&%@%b@é\‘%ﬁ té’tsd%{?éjél‘éc’@ieé’é?é%éi% DR Ettg¥hca accactacac
gcagaagagc certiorgtaitcegd githeg doich¢aasNi0B0I@atttttoce By datacdadnbicdcadflaa gcacgtcatt
ctccgaatic tCagegesrs %@9@@99%tmgg&gt%a&ﬁg@gggﬂgwmgmmsgsa@gwamgacgcgcgc

1200 tgctgcceg ttﬁaga}c%acrﬁ gtc}gﬂ% cqﬁgatﬁ%% CCC%?%gO I_JF 1260 g%%t&gtgact gcatgtgtgt

ccagcctgaa ttcc ctgcgi% gac jgcacc acccttgtec cc ccag ggggtacagt

ctgca
cccaggggida afibatydite 8@%&%@& é@gl%}a@t@qj@%tc R ERcheR % 95%7 gccactge 1440
aaaccttgga cagagtgsacdocagitcgggaiiicitiast(l tttobttog Haada&Fadd for PDL2) whereas a

equilibrium analysis done in an alternate format (Butte et al, (2007} Immunity

27, 111) suggested weaker affinities (770 nM for PDL1, 590 nM for PDL2).
SPR measurements were performed on a BlAcore™ T100 SPR

30 (Pharmacia Bictech AB, Uppsala) using HBS-P+ (GE Healthcare) as a running

buffer. A construct with the PD1 ectodomain fused to a C-terminat AviTag™

(SEQ 1D NO:406) was initially biotinyiated using the BirA enzyme (Avidity, Inc.,

Aurora, CO) in 10 mM Tris, pH 8.0, and buffer exchanged into PBS. Neutravidin

{100 pg/mL in 10 mM sodium acetate, pH 4.0, Thermo Scientific, Rockford, IL)
35 was céiréctiy immobilized onto a CM5 chip using standard amine coupling
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1500 cacaacgctg tgtgcgtccc agggtcceccc ccggcagagce cgcttgggta a 1551 <210> 338 <211> 516 <212>
PRT <213> Atrtificial Sequence <220> <223> CTLA4::GITR fusion protein with H65 linker <400> 338
Met His VaI@? 5 \26 pf\la Val Val Leu Ala Ser Ser Arg Gly lle 151015 A‘L?éﬁﬁ glﬁ‘@f gl?bCys Glu Tyr
Ala Ser Pro G Lys AIa Thr Glu Val Page 183 2479.100PC09_SEQUENC (‘3) XT 202530
Arg val Thr Val Leu Arg Gin Ala Asp Ser Gin Val Thr Glu Val Cys 354045 Ala Ala Thr Tyr Met Met Gly
Asn Glu Leu Thr Phe Leu Asp Asp Ser 505560 lle Cys Thr Gly Thr Ser Ser Gly Asn Gin Val Asn Leu

Thr lle Gin 65£Q4pRQr(7 Bia%!:!riérﬁilrﬁiﬁe'\é%tu%ﬁﬁ JRit DELGEREIR Mﬁthyﬁ%\.e{ﬁl' f'u Leu 8590|95 Met
A A Tty Coip e B s SRR e A
Ala Pro Glu A@qmﬁsdidi’mat@yed&aowa Ber9/alarHel Réd ﬁhle rps@qm*@fﬁg»s PR3-z Asp Thr

145150155166&@&1&@4@ denSenAsgvEne Riiedidd Yl U SacoMed \Galaviahhspty/af B631/Mih/S Ser His

Glu Asb g0 GeMaljoed? berfssRTARoR e B Y AN SBIEIAQ IRl Hip s AR LYS Thr Lys
Pro Arg G Gln T sn SerﬁQSZ(I)T%ZOS Thr Téae@%? val éa Ser val .IQ/ eu His Gin Asp
Trp Leu 21021 L RESHIPRRUSS' Sér‘{‘lfi?é’i&% 058H30235240

Pro lle Glu Lyi,\l’cfﬁlr ﬁmé Sepeyenim @@cam Glie RGN Gl e SU6380 288! GinngdliEat™nr Leu Pro
Pro Ser Arg ApfvéRUwéete Etﬁbﬂé@hﬁ‘@rgﬁiﬂt?@&a@?%b&abﬁﬁroh%yd' lascys Leu Val Lys Gly Phe Tyr

Pro Ser Asp lle Ala 27528(8%% thrg%y%%%%%ﬁgﬁyl eu ﬁ%ﬁ%ﬁ%@@gfm#&s Thr Thr

290295300 Pro Pro Val Leu Asp S Ser Lys Leu 305310315320 Thr
val Asp (s SeERIgrre dln%#@ﬂ/t%&?ﬁ)al %Wg'g%#(@%@etpéﬁgﬁ%%égd\):ap%ﬁ?ﬂ%%lu Ala Leu His
Asn His Tyr THe@mingdder alecoSeiradis3a68530 ¢ideSeitP ugblpGinrary tblis bizal@wn Ser Ser Leu

Asn Thr Arg T@ﬁé?@&%&@ﬁ SETLYS RS redimdorbyersn Issikdmiiadye [SEGDGly Pro

370375380 G g 400 cys Cys
Arg val His Thr sl?ly ﬁ%ﬁ% %Lﬁ% @T}/ é@%&%ﬁ%@f l%g(%j é %?lé Trp Asp
Cys Met Cys P4 @\WLF?‘?@Q@W H@gkl‘léqcﬁﬁ%i%beé% PRSP f@%@?@ ‘?H?Wﬁ@ys Arg His His
Pro Cys Po Pesd35% a4458GhiQirGlystetGirs Bt GinilbiyupsriRide!SEnPhesdiy Piee Gin Cys
450455460 llesAsricys BiaiSer &dwihr Phe Ser Gly Gly His Glu Gly His Cys 465470475480 Lys Pro
Trp Thr Asp Cys Thr Gin Phe Gly Phe Leu Thr Val Phe Pro 485490495 Gly Asn Lys Thr His Asn Ala
val Cys Val Pro Gly Ser Pro Pro Ala 500505510 Glu Pro Leu Gly 515 <210> 339 <211> 1437
<212> DNA 2479.100PC09_SEQUENCE_LISTING.TXT <213> Artificial Sequence
<220> <223> Nucleotide sequence encoding CTLA4::TGEBetaR1 fusion protein with H65 linker
<400> 339 atgcacgtgg cccagcctgc tgtggtactg gccagcagcc gaggcatcge cagctttgtg 60 tgtgagtatg
catctccagg caaagccact gaggtccggg tgacagtgct tcggcaggct 120 gacagccagg tgactgaagt ctgtgcggca
acctacatga tggggaatga gttgaccttc 180 ctagatgatt ccatctgcac gggcacctcc agtggaaatc aagtgaacct
cactatccaa 240 ggactgaggg ccatggacac gggactctac atctgcaagg tggagctcat gtacccaccg 300 ccatactacc
tgggcatagg caacggaacc cagatttatg taattgatcc agaaccgtgc 360 ccagattctg acctcgagcc caaatcttct
gacaaaactc acacatgccc accgtgccca 420 gcacctgaag ccgcgggtge accgtcagtce ttcctettcc ccccaaaacc
caaggacacc 480 ctcatgatct cccggacccc tgaggtcaca tgcgtggtgg tggacgtgag ccacgaagac 540 cctgaggtca
agttcaactg gtacgtggac ggcgtggagg tgcataatgc caagacaaag 600 ccgcgggagg agcagtacaa cagcacgtac
cgtgtggtca gcgtcctcac cgtcctgcac 660 caggactggce tgaatggcaa ggcgtacgcg tgcgeggtct ccaacaaagc
cctcccagec 720 cccatcgaga aaaccatctc caaagccaaa gggcagcccc gagaaccaca ggtgtacacc 780
ctgcccccat cccgggatga getgaccaag aaccaggtca gectgacctg cctggtcaaa 840 ggcttctatc caagcgacat
cgccgtggag tgggagagca atgggcagcc ggagaacaac 900 tacaagacca cgcctccegt gectggactce gacggcetect
tcttcctcta cagcaagcetc 960 accgtggaca agagcaggtg gcagcagggg aacgtcttct catgctccgt gatgcatgag 1020
gctctgcaca accactacac gcagaagagc ctctcectgt ctccgggtca gaggcacaac 1080 aattcttcce tgaatacaag
aactcagaaa gcacgtcatt ctccgaattc tgcggcgetg 1140 ctcccggggg cgacggcegtt acagtgtttc tgccacctct
gtacaaaaga caattttact 1200 tgtgtgacag
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atgggcitctg ctttgtctct gtcacagaga ccacagacaa agttatacac 1260 aacagcatgt gtatagctga aattgactta
attcctcgag ataggccgtt tgtatgtgca 1320 ccctcttcaa aaactgggtc tgtgactaca acatattgct gcaatcagga
ccattgcaat 1380, aq3agiagaac ttccaactac tgtaaagtca tcacctggcec ttggtcctgt %ﬁ%&ﬁ% 45210> 340
<211> 478 <212> PRT <213> Artificial Sequence <220> <223> CTLA4::TGEBetaR1 fusion protein
with H65 linker <400> 340 Met His Val Ala GIn Pro Ala Val Val Leu Ala Ser Ser Arg Gly lle 151015 Ala
Ser Phe Val Cys Glu Tyr Ala Ser Pro Gly Lys Ala Thr Glu Val 202530 Arg val Thr Val Leu Arg GIn Ala
Asp ser GIn Val Thr Glu Val Cys 354045 Ala Ala Thr Tyr Met Met Gly Asn Glu Leu Thr Phe Leu Asp
Asp Ser 505560 lle Cys Thr Gly Thr Ser Ser Gly Asn GIn Val Asn Leu Thr Ile GIn 65 70 75 80 Gly Leu
Arg Ala Met Asp Thr Gly Leu Tyr lle Cys Lys Val Glu Leu 859095 Met Tyr Pro Pro Pro Tyr Tyr Leu Gly
lle Gly Asn Gly Thr GIn lle 100105110 Tyr Val lle Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro
Lys 115120125 Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala 130135140 Ala Gly
Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 145150155160 Leu Met lle Ser Arg Thr Pro
Glu Val Thr Cys Val V%V aEAsp /& 165170175 Ser His Glu AS Pro Glu Val Lys Phe Asn Trp Tyr Val
Asp Gly Val 18018519E& G|iugvaEHis+AsR AI§E Lz.';‘ Thr Lys Pro Arg Glii Glu GIn Tyr Asn Ser 195200205
Thr Tyr Arg Val Val Serd/al&?emﬁﬁh@\ akley H$|GIn Asp Trp Leu Page 185
2479.100PC09_SE UEN CE_|LISTING.T T p10p15220 ASn Gly Lys Ala Tyr Ala Cys Ala Val Ser ASn
Lys Ala Leu Pro Ala 2g5§2;3023524%;F’ro lle Glu Lys Fpr lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro
245250255 Gin Val Ty T keuFrefPre S&t Argl AsiEGlu Leu Thr Lys Asn Gin 260265270 Val Ser Leu
Thr Cys Leu Val Lys Gﬂy;j: he Tyt P8 Ser ,gsp fie Ala.275280285 Val Glu Trp Glu Ser Asn Gly Gin Pro
Glu Asn Asn Tyr Lys ThizThr 290285300 |Pro| Pro VaiLeu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
Lys Leu 30531031582 Thr Val ASp Lys|Ser Arg TrgEGin Gin Gly Asn Val Phe Ser Cys Ser
325330335 Val Met I—U%;C;\Iu Ala LelgHis Asq|His Tyr&hr Gin Lys Ser Leu Ser 340345350 Leu Ser Pro
Gly Gin Arg His Asn A3rv-Sef S Lo ASnathrdrg Tér 355360365 Gin Lys Ala Arg His Ser Pro Asn
Ser Ala Ala Leu Leu| Po.& IyCA Eg 7{937%3@ Thr|Ala geu Gin Cys Phe Cys His Leu Cys Thr Lys Asp
Asn Phe Thr 385390385400 Cys Val [Thr|Asp Gly Leti Cys Phe Val Ser Val Thr Glu Thr Thr Asp
405410415 Lys Val Jie HisTASh Ser Met Tys [leAla Gju lle Asp Leu lle Pro 420425430 Arg Asp Arg
Pro Phe Val Cys Ald B¢ S e(gSé% L s T é]y Skr Vak435440445 Thr Thr Thr Tyr Cys Cys Asn Gin
Asp His Cys Asn Lys %Ilﬁ_e@_ 450455 4@) Feg ThisThr Val Lys Ser Ser Pro Gly Leu Gly Pro Val Glu
465470475 <21§34;f<‘2 115|798 <2155 BNAX2132 Artificial Sequence <220> <223> Human
CD86-AFH synthesizet-mplequle =400>341 ctggagattc aagcttattt caataagact gcagacctgé

=)
catgccaatt tgcaagctct -S_D cagaaccasa gcatgagtga gct%gtggta ttttggcagg accaggaaaa cttggttctg 120
aatgaggtat acttaggcaa,age g%e_ﬁt @(:@c@c &tccaagytatatgggecge 180 acaagttttg attcagacag
ttggaccctg agacttcag a}@.li;h?ttcgg akga8ggagaag 240 ggetigeatc aatgtat cat ccatcacaaa aagcccacag
gaatgattcg catccacc a@@( ggé%ttéfg @(:t@_(:a‘@t gct%ct&ac ttcagtcaac ctgaaatagt accaatttct 360
aatataacag aaaatgtgtacatpaaltty pgrigtt|cat cta1acaggg§tacccagaa 420 cctaagaaga tgagtgtttt
gctaagaacc aagaatttaa ctatcgagta ¢ggatgdtatt|48Q atgsagpaat ctcaagataa tgtcacagaa ctgtacgacg
tttccatcag cttgtctgtt 340 tcattecclyy|aRyitacg@|cad tatgécé”fatcttctgta ttctggaaac tgacaagacg 600
cggcttttat cttcaccttt ctct%tag@ ctig gg ago é’ﬁcaggctccgc@gactct 660 agactgaacg acatcttcga
ggctcagaaa atcgaatggqg_acgmg%i aé}gg%gde?ZO gadgataagg attacaagga tgacgacgat aaggattaca
aggatgacga cgataagca@78®¢a@at@1cﬁt0ﬂct?§a 798 ;%210> 342 <211> 265 <212> PRT <213>
BGTA
eu

Artificial Sequence <226> ke3> —@n@ 8¢ FH3yrthesized molecule <400> 342
2479.100P009_5EQUEN(:I%_L%T@G.T‘(EL Lys #le Sin Ala Tyr Phe Asn Lys Thr Ala Asp Leu Pro
Cys Gin 151015 Phe gla Asm-Ser:Gm-Asi6G er Lgu Ser Glu Leu Val Val Phe Trp 202530 Gin Asp
Gin Glu Asn Leu Va L?_éu_:f sn GlulVal Tyr Leﬁy Lys GHI 354045 Lys Phe Asp Ser Val His Ser Lys
Tyr Met Gly Arg Thr Si?rdghé";ﬁ\éﬁ 5P5560 Ser Asp Sef Tgp Thr Leu Arg Leu His Asn Leu Gin lle Lys
Asp Lys 65707580 GIELEu FyrSinfeyS-ilete Mis HiGLY Lys Pro Thr Gly Met lle 859095 Arg lle His
Gin Met Asn Ser Gl [keu Ser Val Leu Ala Ash Phe S&r ¥00105110 Gin Pro Glu lle Val Pro lle Ser Asn
lle Thr Glu Asn Val Tyr lle 115120125 Asn Leu Thr Oys%er Ser lle His Gly Tyr Pro Glu Pro Lys Lys
Met 130135140 Ser Val Leu Leu Arg Thr Lys Asn Ser Thr lle Glu Tyr Asp Gly lle 145150155160 Met
Gin Lys Ser Gin Asp Asn Val Thr Glu Leu Tyr Asp Val Ser lle 165170175 Ser Leu Ser Val Ser Phe Pro
Asp Val Thr Ser Asn Met Thr Ille Phe 180185190 Cys lle Leu Glu Thr ASp Lys Thr Arg Leu Leu Ser
Ser Pro Phe Ser 195200205 lle Glu Leu Glu Asp Pro Gin Pro Pro Pro Asp Ser Arg Leu ASn Asp




210215220 lle Phe Glu Ala Gin Lys lle Glu Trp His Glu Asp Tyr Lys Asp Asp 225230235240 Asp Asp
Lys Asp Tyr Lys Asp Asp Asp Asp Lys Asp Tyr Lys Asp Asp 245250255 Asp Asp Lys His
His His His {ig 4ig 48Ag65 <210> 343 <211> 801 <212> DNA <213> Artificia); e ege, <220>
<223> Mouse CD86-AFH synthesized molecule <400> 343 gtggagacgc aagcttattt caatgggact
gcatatctgc cgtgcccatt tacaaaggct 60 caaaacataa gcctgagtga gctggtagta ttttggcagg accagcaaaa
gttggttctg 120 tacgagcact atttgggcac agagaaactt gatagtgtga atgccaagta cctgggccgce 180 acgagctttg

acaggaacaa ctggactcta cgasijcaga %Eq%@g@g%ﬁ&@ﬂgﬂggt Blig8tist pcaaaaaaag

ccacccacag gatcaattat cctccaacag 300 acattaacag aactgicagt gatcgccaac ttcagtgaac ctgaaataaa
actggctcag 3é@%‘f’é’téﬁ@ﬁ@rdﬁ%‘ﬁﬁgtﬁﬁ’%%?aﬁlﬂﬁﬁ%r&&ggé@%8%5)9 2d WEEGERa 420 cctaagaaga
tgtattttct gatatisirittcaattantgragranigjiyagdatafgtai B thtRag demaincdyserhattftc agtatctcca
acagcctctc iCHiGag AN ARASAISEQ IDI0E0RIALIASE BB IHEHITIIogAAReRAREGIC aatoRAgRLt 600

lcaiceaaag cigieaplllcacisnRa leeaien FisagasalaigaaasnAn SAAFRRsIoa Aqgcal e

cgaggctcag aaaatcgaa l@g{:a_ gaagat cgacgataag gacgacgata aggattacaa
ggatgacgac g&dbgiaft MbdhiaipeTEe istsdiom anelicertrdncmetedd 10s BiEOH > 266 <212>
PRT <213> Axificial B¢ edizes<2208 520000804k DOisstAFkhsynEHesZzEDMoteoplex

2479.100PCQ9,$ EQMENGR - LISTNG T BirdPaiaAkval GIUNB G Aabyy Rétenfm Gly Thr Ala
Tyr Leu Pro EEX)S kFéro 151015 Phe Thr Lys Ala Gin ASn lle Ser Leu Ser Glu Leu Val Val Phe Trp
Sp

202530 Gin ASp Gin'Gin Lys Leu Val Leu Tyr Glu His Tyr Leu Gly Thr Glu 354045 Lys Leu Asp Ser
Val ASn Ala Lys Tyr Leu Gly Arg Thr Ser Phe Asp 505560 Arg Asn Asn Trp Thr Leu Arg Leu His Asn
Val Gin H& Lys Asp Met 65 70 75 80 Gly Ser BXAgpGyd Phe lle Gin Lys Lys Pro Pro Thr Gly Ser lle

859095 lle Leu Gin GinyHpk EhE G SRE Bablr AlaARTRIE SREQNIGEL10 Glu Pro Glu lle
Lys Leu Ala Gin Asn Val Thr Gly Asn Ser Gly lle 115120125 Asn Leu Thr Cys Thr Ser Lys Gin Gly His

Pro Lys Pro Lys Lys Met 130186140 lgrdehehelidiesTthansrestar ThsigspreieimynGlysAsp Asn Met
<L3in 13451;?1%?5@88“@8?%\9&%%6@& Mééa*ﬁ@/i%@m@hﬁ fakdle Iﬁﬁbﬁéﬁyﬁeféa%ﬂdrg?ﬂsmﬁ ?er
eu Ser Phe Pr al Tr Thr, u Ser Me
Lys lle Ser Se(P@y%f&%%%%eﬁgﬁ%ﬁ{eﬁl%%i&%ggf\égiéﬁaé\ﬁ)?lp%é{ é&% S%g]r bﬁ%f%ﬁ%EbTyr Trp Lys Glu
Ser Arg [l8u A§ipheE Hiors ReprewHerG R4 REN By driendie e are wRisnsp'fAdys Asp
225230235240 hgpstsmiAspriythiddp ang keyst Aspasie ASssap dyrsipTystydassPBMC
245250255 AgRhghA ek bircHisdindiis Histhis ReQ36Rde#18503 oA b Hiii212> DNA
coaga00tce oo R b oL e i S PRt o mcmcaaco
cgctgetgec gc%%‘f‘f&fcgg%&@i@ APIeb IR F&E &@F@@@gﬁg%@t@? RAgagle ireeiticEigcgg
agacccttgo 18fivigtacgaiictdeitygdtiziica weottytestsdosity cotgy gugtaaddit(Ccabiéodaipan0 ttcagttttg
gcttccagtg tatggaciglIselis 00893 LIHIRRIGPNOSEATI 3R BRGUSEAG IO IR 8 3adiiggn G Agactgcace

cagttcgggt ttctcactgt gttcect 60 aacaagacec, ac tgt gtgcgiccca ccccgce cggcagagcec
gcttgggctc 42809nacgg&§:aaggaﬁ %?t%té%n la%%aac ca%%é%rtggﬁgc%g? %ggcgéggggcgg % tta% ccgcg 480 ggtgcaccgt

cagtcttcet cttceebeen EintehagdataEctom s iysrne e chRiht ggtggtggac
gtgagccacg aagagtnigg 9otlcdagtiercB@erum, 100 U/ml penicillin, 100ug/mi streptomycin,

25 2mM L-glutamine, NEAA, Na-pyruvate, CM 0.2um filtered) and MMC was
added to a final concentration of 25 pg/mi. The Stimulator PBMC/MMC mixture
was then incubated at 37°C, 5% CO,, for 30 minutes after which cells were
washed thrice with CM. Responder and Stimulator cells were suspended at a
concentration of 4x10%ml in CM and 0.05mi of each cell population was added

30 perwell of a 96 well-flat bottom tissue culture plate for a final 2x10°
cells/well/donor. All treatments at the designated concentrations shown in
figures were added {o the plate at the same time as the cells (note
concentrations shown for antibodies and fusion proteins are at molar
equivalents). MLR conditions (96 well plate PBMC treatment set-up) were then

35 incubated at 37°c, 5% CO,, for the duration of the experiment. MLR
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aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag 660 tacaacagca cgtaccgtgt
ggtcagcgtc ctcaccgtcc tgcaccagga ctggctgaat 720 ggcaaggcgt acgcgtgcge ggtctccaac aaagccctcc
cagcccccat Ggagagaangs 80 atctccaaag ccaaagggca geececcgagaa ccacaggtghacagsaigeg cecatceegg
840 gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt ctatccaagc 900 gacatcgcecg tggagtggga
gagcaatggg cagccggaga acaactacaa gaccacgcct 960 cccgtgcetgg actccgacgg ctecttette ctctacageca
agctcaccgt ggacaagagc 1020 cggtggcagc aggggaacgt cttctcatge tccgtgatge atgaggctct gcacaaccac

1080 tacacgcaga-AAagGIGle CCIAICICER §FURA Il A0 Rtz A4 Qe el diziRdd with

2479.100PCQ SE%UE[\ICE LISTING. TXT <212> %é <213> Artificial S <220> <223> GITR
Ig synthesize TREtSEERIL e fé’@ﬂ Aefﬁ 3RSl 5@%&%‘3@%&@@'@%25 2‘9@ Arg Lea Lea
Leta 151015 BlgstisrGasTARABAIA Aflpeyeyoyasies vaFtHis Baetprllielenyeodsa Cys Arg Asp
Tyr Pro Gly Gla&hh&lysdayashe BdwIsmasc@ysnivey of04bcynvabGl). Pradyatige His Cys Gly

Asp Pro Gys %ﬁ%&r Ms%%%éﬁ%éﬁ%‘% hla'ét'f%’ﬁ s fé&%@cﬁp@ﬁb VP& Weper Gln Gly
Lys 6570758 eyserP e Gly Phe GIn Cys lle As CysAIaSer(% r Phe eré{%O%GlyGly
His Glu Gly HRBYEIS PR FPR B PR S eI P & I STy E%|Cvrs i Val Phe Pro
Gly Asn Lys Tatelisexsrmmadyxed @y tiatonvane (25 SererdPianAlediiPabweis Gly Lea Glu
Pro Lys Ser 18035 40s3er Asp Lyhiw Wisrd Bokaigdred BeaaysdPTa:éile. Pro Glu Ala Ala

145150155160 Gly Ala Pr%@r&ah EvhgrL%,%lg‘% la%)s%gv%%fﬁ%hg%iﬁgpemkihg@ 4p5170175 Met lle

Ser Arg Thr Pro Glu Val Thr Cys Va val Asp Val Ser 180185190 His Glu Asp Pro Glu Val Lys Phe
Asn Trp T9r VR EFIORARRIFTSSI0204 0 HLHAIIPYSHRCLYLBIRY ARG Iu GIn Tyr Asn
Ser Thr 210216220 0gpisdVdingiseainkie adtablabl blotkinGn Aep TasteeAdn 225230235240
Gly Lys Ala THARRysAdanakee s tystilardsea Pro Ala Pro 245250255 lle Glu Lys Thr lle Ser
Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn 260265270 Val Tyr Thr Leta Pro Pro Ser Arg Asp Glu Lea
Thr Lys Asn GIn Val 275280285 Ser Lea Thr Cys Lea Val Lys Gly Phe Tyr Pro Ser Asp lle Ala val
290295300 Glu Trp Glu Ser Asn Gly GIn Pro é)lg&%é A%ryr Lys Thr Thr Pro 305310315320 Pro val
Lea Asp Ser Asp Gly S&rfnanNrhediest KetSeoRgBLEaKTMMER BRIV EIDIVREARPNSES Ser Arg Trp GIn
GIn Gly Asn Val Phe Ser Cys Ser Val 34034{350 Met His Glu Ala Lea His Asn Hi@ Té(r Thr GIn Lys Ser
Lea Ser [18a 355360365 SV EFFRISFHEDTED WP I5Prent (AGUSS SILPRIAL285L0 Afificial
Sequence <2AED2P133ROBAG Bimtherized atetbutilieirgd0e SdgsisiocoesiyacdddBe ctggaaccce
cccacctict ccogagaeet BeEcorIgietinaseaangggudicaaspreat gltepRetg Gragaitcttegacacatcgga
gagettegt 120.PAge:189 g@%g%&&g%%%%%g%@ BEEARARG GR0aCagaca
agctggcecgc cttccecgag 180 ggactgecgc ttccgigtca cacaactgec caacgggcegt 240 cagggcecgg
cgcaatgaca gCRARCHLE OIS 3D G HIEIEAbSHE &%ﬁ&%‘é@%@ﬁ& gé%asé’ §tg 360
gcccaca@éc caopetaiion. cBicthoreay g shajreprndguieayaygdebeladaritbdabttagtcctee atgcaaatge
480 tggttcatcogicicgd) Hasineaaa yateragsaicedireaeatagienataieigigeegieaatgirgagcgaggac 600

ctggtttgtg aac W%?&%%iﬂ%l@%m mgiﬁﬁtgwmgm%%@gccct ccccatccag 720

caaggagttc aaatgcaagg tcaacaacaa age ctcaaaaccc aaagggtcag taagagctcc acaggtatat
840 agagatgaﬁ%%b%%fﬁ@gda igrledistliag iRt Obe L EiRcly Y teeatRiYygaa aacagagcta
960 agtcctggat fotoabydtt Strmcitdar gideagedag 1620 sigpgiyimbagastagotratitotiyttc agtggtccac
iOEfQ _Céllcéwct%@@ @gﬁzitﬁg%wz 3@%@9&91 | émth (EWAY (R%@M%‘li@oﬁaﬁﬂa?ﬁ &ﬁ%%@f{g <i13>A
rtificial Sequ > <223> synthesized molecule <400> sp,Ser Pro Asp Arg
Pro Trp Asn P?Qqﬁrjgrﬁﬁ%}%ﬁg’éf ro“ﬂ?gn ﬁqgﬁgfgﬁiﬂe%@g‘lekfﬁl ﬂPﬁFé]g éﬁéj /?é‘p_ sn Ala Thr Phe
Thr Cys Ser p}%%@zga@r@&-ﬁ\%mEW@W@@WH@!L%WM%W%@W%@ MEb8er Pro 354045
Ser ASn GIn ThimAsptiaihend BlapslenPHENRIStB1uldisp g BeyEIVBIG 56iPre Big GlenAsp Cys Arg

Phe Arg val ThtdGiiep R ErASTEGICATD B 76 rfin BRASREIIHS Mt 2R RsHtrthAda Arg Arg

Asn Asp Ser Gly, Thr 359095 Tyr Leu . Gly Ala lle, Ser Leu Ala Pro Lys Ala Gin lle Lys Glu
1001051 38 SO oSBT L, VR A R ek AT A S T SR o Al s
Pro Ser Pro S8KE @Rt 6 ARt CHpTom Pieachiselbuorstatsn ¥ eaddsm peoveet @19 Pro Thr lle Lys
Pro Cys Pro Pag @y8-tlys Koy Adida@1Sn060 PetaMarRrinsi:tiidetie/Gdjl/Shaiber Skr Val Phe lle

Phe Pro Pro 16aL0d/8 LysiedettASRYAI-RUMSHIR SHdGY meifiada yabiheeys 180185190
Val Val Val As Va!j_?er GWé} Agl[xj Pro Asp Val Gln lle %er Tr? 19 200%{0 , Phe Val Ajn Asn Val Glu
Val His Thr Al C@fﬁ rtEﬁ 2l &raaﬂﬁ 15258 ’EEE,CR 6%%&8@8}‘ f ?_%%SRPW Plal ser Ala
Leu Pro I Glazisziesasd4o%dis opigep aip Merssraaii1aistsh PAER goreliongs(Y&al Asn Asn
245250255 Lys Asp Leu Pro Ala Pro lle Glu Arg Thr lle Ser Lys Pro Lys Gly 260265270 Ser Val Arg
Ala Pro GIn Val Tyr Val Leu Pro Pro Pro Glu Glu Glu 275280285 Met Thr Lys Lys GIn Val Thr Leu Thr
Cys Met val Thr Asp Phe Met 290295300 Pro Glu A8p lle Tyr val Glu Trp Thr Asn ASn Gly Lys Thr Glu
Leu 305310315320 Asn Tyr Lys Asn Thr Glu Pro Val Leu Asp Ser Asp Gly Ser Tyr Phe Page 190
2479.100PC09_SEQUENCE_LISTING.TXT 325330335 Met Tyr Ser Lys Leu Arg Val Glu Lys Lys ASn

Trp Val Glu Arg ASn 340345350 Ser Tyr Ser Cys Ser Val Val His Glu Gly Leu His Asn His His Thr
355360365 Thr Lys ser Phe Ser Arg Thr Pro Gly Lys 370375 <210> 349 <211> 1995 <212> DNA

<212 Artificial [|ecairience <220> <222 Niiclentide ceandirience encodina ll 10 1Q7A*MO115 fiicinn



tgaagaatgc ctttaataag ctccaagaga aaggcatcta caaagccatg 420 agtgagtttg acatcttcat caactacata
gaagcctaca ttacaatgaa gatacgaaac 480 ctcgagccca aatcttctga caaaactcac acatgcccac cgtgeccage

acctgaagcc@ég(%g)gglt%ac cgtcagtctt cctcttcccc ccaaaaccca aggacaccc},gq_.}gg;g‘g%gggﬁcggacccctg
aggtcacatg cgtggtggtg gacgtgagcc acgaagaccc tgaggtcaag 660 ttcaactggt acgtggacgg cgtggaggtg
cataatgcca agacaaagcc gcgggaggag 720 cagtacaaca gcacgtaccg tgtggtcagc gtcctcaccg tcctgcacca
ggactggctg 780 aatggcaagg cgtacgcgtg cgcggtctcc aacaaagccc tcccagcccce catcgagaaa 840

accatctcca a%&ﬁmﬁﬁ%@m@ﬂm%&qlaﬁ?mﬁﬁﬁﬁ% 50994989¢ tgaccaagaa
ccaggtcagc ct acci%:ct tcaaagg cttctatcca 960 agcgacatcy ccgtggagty ggaga caa}i cagccgg
agaacaacta c§ a a%t? i g@féb%@%@%ﬁba a&?&@?&'%@%%ﬁi&%%%%ﬁ%%% %%tgggacaag
1080 agcaggtd@sayjosgighrelsyetetiaiigaostidhajeangiiydacarsheatibadias aaeinrgiacgc
agaagagect Cloeghh GBipgeianas JeAatioe s BB (R ERRIA A0 GHA0RUCS Fa ABNCISAGRISAICtY

tgcagtct { [ &
0l0ca01cg 004ceR0LRAYPAIGEAZRY Q9peTsen UrpAB TG oSBT OB REcaccon.

ctacaacatq 1 gagtgc gacaggecce tggacaaggg cttgagtgga Ygggaaatat t :

ctagttacaa tcaINGIE ff&’g‘@%%@b 5’?&%&?&‘@%&“&%@@@' é’&%ﬁ&‘ﬁ%‘g@%aﬁ%{@c@ﬁgaf&géfﬁ@é? §oagctgage
aggctgagat ctfa€ya&de lygurmgiae UB00 wactgtyelwrgdtiydab eagrasigac celtsghgaduecttactatgt
tatggactic 1560;t3a6066A39I0RBERCHE CREPIHIES WA A8 RS ACHCRGH CoIBa0atasa 1620

lcca900019 ogBAIEARg IarAISOR HIRGRR IosiaRcoeaAtecongac TAANICsEIgacld 19Ictciggs

cgagagggcc accatc aag cc’:a_g1 ccagagtott ttdtacagct ccaaccagaa gaactactta gcettggtacc
agcagaadc fREidREd 286(F edahgelSe teatttacty ggcatctace cgggaatceg gggteectga cegattcagt

1860 ggcagcegggt ctgggacagautiend@Rlesvatctydayoyglifig gortdasdmtrftycedRer esigtitatt actgtcatca

atacctotac thgégs@@é HOBEAABHCUBCRRPENELLIRY BALRINARREI0IAR a AORB0EZA03 350 <211> 664
< > <

13> Artificial Sequence <22 <cl%ﬁ3> IL10 187A::m0115 fusion pratein with H81 linker
Sa00> 350 s IRy SR SRS po i ok el GBS AR s Pe
Pro 51015 PréBO&ZRBY SRR WAPASRALR AN LB s s Ser Arg 202530 Phe Phe Gin Met Lys Asp
GIn Leu Asp Asn Leu Leu Leu Page 191 2479.100Pc09_sEQUENCE_LISTING.TxT 354045 Lys Glu
Ser Leu kgu Glu Asp Phe Lys Gly Tyr Leu Gly=ygf@ineAa; 505560 Leu Ser Glu Met lle Gin Phe Tyr
Leu Glu Glu Vval Mdet Pro Gin Ala 65 70,75 80 Glu Qin Gin A’ﬁiﬁpm AspbAIaTLp%AI?ng Val Asn Ser

Leu Gly Glu 859095 AP PYA PRy S0 Ky (e AR 120 e Arg -6 'Bhe Leu 100105110

Ero E.VS.?"% ASC Lys Siﬂr L%é\lﬁwrfﬁlrfégii@iﬂ'avﬁblé@iﬁﬁf}dﬂﬁ.ﬂbﬁlLAla%%l_@l(%@;é’s%ﬁf%iﬁ)heufig f?lll\J/I
e lle Arg A TSRS A bR el oo R e RO o
165170175 ARBREENFHIAVAIL i PFABRSEH 73 iofia DR b6 (48'¢86ABIYE6 Pro Lys Asp
Thr Leu Mgt 118 Weard\tepTectProASiRvE3ThH) @psc\Gib196200RIBWart i Misplikal S¥ér HBS Glu Asp Pro
Glu val Lys Phg,dsn, TeptTyisAi02E3 20 4 AP ©e M aldpiunad isshen Alilystddnd-ys Pro Arg Glu
Glu 225230235240 GhSYE RSPTSSTHIRLIA-AY% VALY R Y 37-BUsHROE! heedliRs 4Rg50255
bottom plate at 1 x 10° cells/well, 100 pl/well). Various concentrations of IL10
protein and xceptor fusion proteins were incubated for 24 hours and
25 proliferation was assessed by [*H] thymidine incorporation after 6 hours.
The 187 variant of IL10 is known to be less immuno-stimulatory
compared to wild-type IL10 (Ding ef al., J. Exp. Med. 191:213, 2000). IL10
normally forms a homodimer with the amino terminal domain of each monomer
molecule binding to the carboxy terminal domain of the other monomer). The
30 1L10187 variant (I87A and 1873), along with an IL10 molecule having a short
linker {(gggsgg; SEQ ID NO:379) that further separates the two subdomains of
IL10 allowing these subdomains to form an intramolecular dimer, were
examined in the xceptor format for immunostimulatory activity.
Figure 23 shows that mouse IL10 is capable of enhancing MC/8
35 cel proliferation to greater extent than CTLA4::IL10-187A (SEQ ID NO:191)
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Gin Asp Trp Leu Asn Gly Lys Ala Tyr Ala Cys Ala Val Ser Asn Lys 260265270 Ala Leu Pro Ala Pro lle
Glu Lys Thr lle Ser Lys Ala Lys Gly Gin 275280285 Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser
Arg Asp Glu,lew, 290295300 Thr Lys Asn Gin Val Ser Leu Thr Cys Leu V@Ur)/l?sgéb( fggt;g 4 yr Pro
305310315320 Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn 325330335 Tyr Lys
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu 340345350 Tyr Ser Lys Leu Thr Val Asp
Lys Ser Arg Trp Gin Gin Gly Asn Val 355360365 Phe ser Cys Ser Val met His Glu Ala Leu His Asn His

Tyr Thr Gin 3 v JaH] e
38539039540’69%@%% &%@g g r(’g?ﬁj @E\f{%% %’ﬁ%g@ Ch %fﬁ;k%d_ef J%?? 10415 val Lys
Lys Pro Gly ARt gt E9§V&Ir§@? &y9 I%/@A%Téé‘r‘;d 1%452%@ M PRERFRr Asp Tyr Asn met
Asn Trp Val ArgpaiimeAibdPia@ing38449448 mailf@mtmur@te'ﬁmn@ﬂ@m%lﬂe ID3P-RYOATYr Tyr Gly
Gly Thr 4504%8£60;5eK Byf FsbtTiys e das -Gty (Sroyab N MetThr Arg Asp Thr 465470475480
Ser lle Ser Thr Ala Tyr met Glu Leu Ser Arg Leu Arg Ser Asp Asp 485490495 Thr Ala Val Tyr Tyr cys
Ala Arg Trp Asp Tyr Arg Tyr Asp Asp Gly 500505510 Arg Ala Tyr Tyr val Met Asp Phe Trp Gly Gin Gly
Thr Thr vg | Thr 515520525 Val Ser Ser Gly G &N/ 38r Gly Gly Gly Gly Ser Gly Gly Gly
530535540 Gly Ser Blyv:BEESNCElgebeoAdolieaERed ThRGET SeEdFC ARISTBE50555560 Ser Leu
Ala Val Ser Leu Gly Glu Ar Ala Thr lle Asn Cys Lys Ser 565570575 Ser Gin Ser Val Leu Tyr Ser Ser
Asn Gin Lys Asn Tyr Leu AR PRI SRS At prsdoc ity GERER I B HIRG. TXT 580585590
Tyr Gin Gin LpsoRionGly @igePsppedit ysllapesu TsTipranip sMedtiop 600665 8wy Bhr ArdGlu Ser Gly
Val Pro Asp Amf@mﬁ%@y&gr s @@Q@M@@@@@m&mm;ﬁ@mmm@er Ser Leu Gin

Ala Glu Asp Val in.Tyr T r Phe Gly Gin
6456506 @ i Tﬁ% iﬁﬁ%é\iy}s{% 6568% g%gﬁ%sg? ea? Iffgg%%ﬁ?fei f-%?\rl] %<213> Artificial
Sequence <2§?3’5 Qﬁ@‘ﬁﬁcl@é’tiﬁ@%ﬁﬁ%mﬁﬁﬂﬁ:\Bqﬁltbri’S‘gﬂ RF01SS TSR PERSIEIR with H82
linker <400> 3%ID&¢coiralys dameatdette gafthgctyeyytiged dddNfagaateaaggioagysiga gtggagcagg
agtgagtttg thﬁwmg@ﬁﬂ?\ﬁ%%ﬁ@?@fﬁmﬁaﬂgﬁhﬂ_ﬂmﬁ%ﬁlﬁé@ﬁ%%@a@g accatctcca
cgggatgagc agegacateq ctctcccg f9¢ agcagataac ca %9% co Cafitc F g aggtet cagacaggece
actagttaca acagcctaca a act 9o gggaccacgg g cgg gtgtc c%gg c accaga Cteatttact
tctgggacag tadkfeae %Eg}aa agggcaccca gagatctccg acaacttgtt ccttgtctga acccagacgc ggctacggcg
tgaagaatgc acatcttcat aatcttctga cgtcagtctt aggtcacatg acgtggacgg gcacgtaccg cgtacgcgtg
aagccaaagg tgaccaagaa ccgtggagtg tggactccga pgspagggaa agaagagcct aggtgcagct cctgcaagge

ctggacaagg atcagaagttiggagetgag atgggtagggggaccyicic qiggReycIgocRgagaoe gagactactt
gggcatctac améﬁaaagwgaac agatgectte-gitaaaggag-galtgatecag-caaggegeal ctgtcatcga
ctttaataag caacta 3 caaaacteR cctcttc’%gejgg’m thq &lﬁ J&l@ c’é@ﬁ%ﬁ? tcc gcagccccga

ccaggtcage ggagaddeht cggctictf cgtettctcal@tctgtat ggtglatitct ttct ;gatac(lg@ﬁ@@@tgg cdagggcagg
caggctgaga ega gﬁg&@g ,urf,ij(gt%"" afctgacaiccaccarcaac qﬁjﬁtggtaL bbgggcﬁa@mbabbau agc
ctcgtggacg agctgcaccc agcagagtga tocttgetgg tittacctgg gtgaactccc tticttccct ctccaagaga gaagcctaca
acatgcccac ¢cantiddioés gacgtiydgec cataatgek gtectcaccy datdaagetc gaadtA€Rdg ctgadetgec
gggcagccgg llbcﬁc+§ff‘g§flﬁf§§%9ﬂgc gteacgggggctoage ac,}:aa;,accg tgggaaatagteacecatga
tctgacgaca gct ta 0 ggcggticag gtgatgaccc tgcaagtcea cagcagaaac ggggtcecty agectgcagg
tttggccagg acttcccagg agactttctt aggactttaa aggaggtgat tgggggagaa gtgaaaacaa aaggcatcta
ttacaatgaa cgtgbppagdragtmequiitracy afiyatct-aydodaager testgoastett addgricad tglataccct
tggtcaaagg agaathactargrad feidHchgohitgdggC@8ggctcttc tgaagaagcec actacaacat ttgatcctta
ccagggaéfic cgseptgrimeiryghttybggaggtod agtetctagh gredaGagiyt 26§yata§dc HEYattcag
ctgaagatgt ggéctpprgeinmiacefigott bosedanmdgiiag ald.ddgitapctfadol §dcedaagbORa0 cctgaagace 300
gagcaaggcc 360 caaagccatg 420 gatacgaaac 480 acctgaagcc 540 catgatctcc 600 tgaggtcaag 660
gcgggaggag 720 ggactggctg 780 catcgagaaa 840 gcccccatce 900 cttctatcca 960 caagaccacg 1020
cgtggacaag 1080 tctgcacaac 1140 cctgaatacagh20fkggagectca 1260 gaactgggtg 1320 ctatggtggt 1380
gtccatcagc 1440 tta 1500 ct cc atccggcggt 1620 ctcc 1680 tttatacagc 1740
tcctaagctg 1800 tgg d%bR 533 g’fft?a i%ﬁ%ﬁﬂgzﬁ‘ ﬁTiﬁéﬂﬁ@égﬂ%g%%@%gz <211> 661
<212> PRT <213> Art|f|C|aI Se%uence <220><223>1L10 187A::M0115 fusion protein with H82 linker
<400> 352 S r Gin Ser Glu Asn Ser Cys Thr His Phe Pro Page 193
2479.100PC09_5EQUENCH 4 tBai6uTX Effidadp dsmahoAkre keeRoo misfeMitd disdogeiisp Leu Arg
Asp Ala Phe S5 Ari2 02236l st UL BRESeRIMBhE YA ARG heuAaBiAshhais Leu Leu
354045 Lys Glu Ser Leu Leu Glu Asp Phe Lys Gly Tyr Leu Gly Cys GIn Ala 505560 Leu Ser Glu met
lle GIn Phe Tyr Leu Glu Glu Val Met Pro GIn Ala 65707580 Glu Asn GIn Asp Pro Asp Ala Lys Ala His
Val Asn Ser Leu Gly Glu 859095 Asn Leu Lys Thr Lgm Arg Leu Arg Leu Arg Arg Cys His Arg Phe Leu
100105110 Pro Cys Glu Asn Lys Ser Lys Ala Val Glu GIn Val Lys Asn Ala Phe 115120125 Asn Lys
Leu GIn Glu Lys Gly lle Tyr Lys Ala met Ser Glu Phe Asp 130135140 lle Phe lle Asn Tyr lle Glu Ala
Tyr lle Thr Met Lys lle Arg Asn 145150155160 Leu Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro

Pro Cys Pro 165170175 Ala Pro Glu Ala Ala Gly Ala Pro ser val Phe Leu Phe Pro Pro Lys 180185190
Praol ve Acn Thr |l et Met lle [|ear Araa Thr Pro CGlhit \/al Thr C\yve vval 105200205 vval \/al Acn \/al [|ear Hic




540 gcgggtgcac cgtcagtctt cctettccee ccaaaaccca aggacaccct catgatctcc 600 cggaccectg aggtcacatg
cgtggtggtg gacgtgagec acgaagaccce tgaggtcaag 660 ttcaactggt acgtggacgg cgtggaggtg cataatgeca

agacaaagcG,as999agea9 720 cagtacaaca geacgtaccg tgtggtcage gtcctcageq ieclaeared goactggetg
780 aatggcaagg cgtacgcgtg cgcggtctcc aacaaagccc tcccageccc catcgagaaa 840 accatctcca

aagccaaagg gcagccccga gaaccacagg tgtacaccct geccccatce 900 cgggatgage tgaccaagaa ccaggtcage
ctgacctgcc tggtcaaagg cttctatcca 960 agcgacatcg ccgtggagtg ggagagcaat gggcagecgg agaacaacta

aeag060 ahcalpne s dof MQQ%%*%C‘@%WSSE%%W P8 anasgagoct
S o S R e e raciaen e [% T
agtctggggc tgydisshiefina & ﬁé@h@@@@@%@t@'ﬁ@%@@%@[@tﬁ@@fﬁa@g@%@ gR’ftCtt caccgactac
1320 aacatgadielraggtl cgec) Jotecitgges angeYCHY irglialiaRutpa aavatigal. 1_33&0 teR@eatg gtggtactag
(ggatcign con AL 9%9@;5@%%%%@%@%&%%9 R S otatg 1560
gacttctggg gcgaaai) ttcadgty 20 ggtggatccg gecggtggegg
atcgggtggc ggcgoately agatggigat gacceagtct 1680 ccagactcce tggcetgtgte tctgggegag agggecacca
tcaactgcaa gtccagccag I72.ﬁﬂ g§ tttat aca c act ctta ctt c aaaccagga
1800 ccctgaccga cagcc ce,t §% 'g Eé %%é% %:,( 85689 g?&%?efgga éﬂﬁggca
gcgggtetgg ga&é@&&&%@@eﬂ&&%@@@@&t@wm@@ai@t@@@é@mtattﬁéﬁ@ teaflaatac
ctctactcot @ganuitigysedgggdecs FI8Gaagsitboagh teaqactgtbfar p2Rdting?taBiidy<¥11> 666

<212> PRT <gl 3> MUARIBhSRUERNCH $280Rts . is considered by many to be the mode! of
2479.100PCO9 E Li) NCE LISTING TXT <2,23> IL10 187AM ﬁé‘;@ an Rlot% é H83 linker
8 101 }Asn Leu

200> 354 BRI EITT B St PIST G o BEABatk P
Pro Asn Met LAgthiilig Rep. LBa7ANEASIEABEPHe B ér. Aa@ozozm VYRR ﬂ@%@&?m met Lys Asp

Gin Leu Asp Asstlopiebquios) 8ofader-kriGledSarthatslau ClirAspiRbetys (ly Tyr Leu Gly Cys Gin
Al SUSS0 LM RERGUANIEHLSINERS Tar Lt Bl NIEU FLOGin Al 870 75 80 Gl Asn

Gin Asp Pro Asp Ala LyS Ala His Val Asn Ser Leu G sn Leu Lys Thr Leu Arg Leu Arg
Leu Arg Arg Cys His Arg PHE! E%lﬂ:%m%iﬁwg'& @JHCRQI-OPW@WE% gnaoflgla(’ﬁu Gin Val Lys
Asn Ala Phe ﬁ@&ﬁbmmgmmla@arcid@lhlﬂﬁc@pm@ﬁeuw Aldineesel(Bi)Phe Asp 130135140
lle Phe lle Asmsfytitlediju fige el iaidtieVpfitase e Aing AmrldbiRObbohan beuhFRrerys Ser Ser

Aop Lys T M) Do L AR ERTSIBANRTEN IR RIIARE P B [&@é“ﬁ@?ﬁ\é}ﬁtg‘ﬁ %Ts?]%f@f Val Phe Leu

Phe Pro Pro ro Lys Asp Thr Leu met lle Ser Ar rCys Val
195200268 vﬁ'%l dRYpIQR CEPRl; §'@§]ﬁ %s’fﬂﬁ Hisnitvadae lﬁ’ﬁg’ﬁé?ﬁ)‘??b ‘fosz 0 Val Asp Gly

Val Glu Val Hisubset afantigs 16 Ltgst PYo) ArynGizeiva eS8 (0288 2ty Sirp Bignssel 88hity Tyr Arg Val
Val Ser Val Leyh Bhadsidenais 24E7R0206da it AP drepdeiudeh fanlive AladimAlaCyia Ala Val Ser

Asn Lys 26026527 I 80285 Pro
Arg GBI/u Pro G%Sl %/1alqﬁ %ﬁ% %ﬁ\'@ Ig)rr{g (Z?%A%Lg g(? E’gs ﬁgg%%% %%%18’ ¥e%f%a§r\%%ﬁm Val Ser Leu
Thr Cys Leu V&?iﬁ@@?qﬁﬁg G\‘(yﬁt@ﬁtﬁ‘@@éﬂ@%ﬁlgﬁ%’@ﬁ%ﬁﬂﬁmﬂtvgitéq?d: ME-BINSEPRsn Gly Gin
Pro Glu &5n Asr{iB256303685 Tigrlkss Mhr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu

340345350 Tyr Ser Lys Leyyiar MalAside/adexOegtdrp/eiicleiFBlg ASPNéya3983£0365 Phe Ser
Cys Ser val mS § ll%/eG (I:%rﬁ‘}gl lf§ % E}%\ﬁe%@amsé%dwrrtﬁ%pa%é% Z?gg%en. Preventative

treatment starts on Day 0 and continues through the peak of disease in control

(untreated) mice. Therapeutic treatment starts when the majority of mice show

30 mild signs of arthritis. Enbrel®, which has been shown to have good efficacy in

both the CIA and G6PIl-induced models of arthritis, is used as a positive control.

Data collected in every experiment includes clinical scores and cumulative

incidence of arthritis. Clinical signs of arthritis in the CIA model are scored

using a scale from 0 to 4 as shown in Table 10 below.
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Lys'Ser Leu Ser Leu Ser Pro Gly Ser Ser Leu Asn Thr Gly Thr Gin 385390395400 Met Ala Gly His Ser
Pro Asn Ser Gin Val Gin Leu Val Gin Ser Gly 405410415 Ala Glu Val Lys Lys Pro Gly Ala Ser val Lys
Val Ser Cys.ys Ala 449425430 Ser Gly Tyr Thr Phe Thr Asp Tyr Asn Meﬁ@ﬁﬂsﬁﬁ’%@ A9 Gin Ala
435440445 Pro Gly Gin Gly Leu Glu Trp Met Gly Asn lle Asp Pro Tyr Tyr Gly 450455460 Gly Thr Ser
Tyr Asn Gin Lys Phe Lys Gly Arg Val Thr met Thr Arg 465470475480 Asp Thr Ser lle Ser Thr Ala Tyr
Met Glu Leu Ser Arg Leu Arg Ser 485490495 Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Asp Tyr
Arg Tyr Asp 500505510 Asp Gly Arg Ala Tyr Tyrr\égié\%t Asp Phe Trp Gly GIn Gly Thr Thr Page 196
2479.100PC09_SEQUENCE_LISTING.TXT 515520525 val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly
Gly Gly Gly ser Gibéét%%%%épvgﬂ}ﬁr@y Gly Ser Gly Gly Gly Gly Ser Asp lle val Met Thr Gin Ser
545550555560 Pre-Asp-SerLet-Ala-val-Sertet-Gly-Gla-Arg-AlaThr-He-Asa-eys-5655#0575 Lys Ser
Ser Gin Ser val [LelWPTyr| Dér Saaeht eivellys Asmeteséu 580585590 Ala Trp Tyr Gin Gin Lys Pro Gly
GinProProLys Ley Le Jé\gg%g?mﬁ g%%qﬁgéﬁl,yi@rg Glu ser Gly Val Pro Asp Arg Phe ser

Gly Ser 6106156260-GtySer-Gly-Thr-Asp-Phe ThrteuThr-Teserser teu GinAta Glu625630635640
Asp val Ala Val TyrTyr 0§84mese Anfr i wetinodemerthppHuee digits, mildsawgBigss Gly Gin Gly
Thr Lys Leu Gly lle Lys AF§RB08837D 10 pik, Sypllegrdsd ANKRPLITES Arificial Sequence
<220> <223> HB8 Linker® ENOARENGRSS eRIOreRAhe Asn Gin Glu val Gin Tie Pro | eu [hr Glu ser
Tyr 151015 Ser Prd Asrsheti20 524 QwtBo6i2bIncteeé 20d0PBIs <213> Artificial Sequence <220>
<223> H69 Linker <4OO>E75<%6 G'Ieurg(%fla_%/s é_g SS‘;?r] snirrlnettgulu A§Vn Arg Leu Lys Pro Phe Phe Thr
151015 ser Gly SerAla/ATH TAIs6F Pro-Ash Ser2028 22105 3572115 17.<212> PRTI<213>
Artificial Sequence <220> <223> H77 Linker <400> 357 Asn Ser Leu Phe Asn Gin Glu Val Gin lle Pro
Leu Thr Glu Pro Asn_ 151015 Ser <210> 358 <211> 14 2479.100PC09 SEQUENCE_LISTING.TXT
<212> PRT <213> A&k@%@@hce <220> <223> H78 Linker <400> 358 Asn ser Leu Phe Asn Gin
Glu val Gin lle Pro Pro Asnisthel1666 kaodst 359hibis is inducztidy pRMwdz3ton wificidASkequence

<§i<1)> I§§32>1rﬁi38 wﬂﬂK@MQQ%§QQaﬁ$mI@hk@i Bﬂa&g BeEHLGER @gmlﬁwﬁém&@r 153_@ 1210:'_ 320
< > < < > < < >

Asn ser Ser Lg'ui d:s%&%%%ﬁoeﬁésﬁ”@%%i%qﬁ?& 6?25@3)1?%%( g@? i{’er <'281§39>9Artli?ici;? °on
Sequence <228302»s8tbiilig RepEheudos 3e P AnP0artR Ak RO TR BT REEH Ty ser Pro Asn
Ser 1510 <21658:3642; #2gtsunidtec2l 2k, PRD&PAShrNriIReial SbquelitRe@ROS6EI28:3M82 Linker <400>
362 His Asp GlySehesgrdumAianiliaiianenigen 1hl80R1O7368 rdlkrolihsdly> PRT <213>

I HEIE RLage i Bt 0 20

Artificial sequence 2479 .100PC09 S5E

Ser ser jeSu A@Fqlﬁr}k thPH'rQ%Liﬁ _gt?g\%yg?y ro Asn . < <211> 9 <212>
PRT <213> Afiifitfd Seqlidhaiegenistersss. kabiflgeradoyi3ba ISepiy BIRIPRPPR Cys Pro Pro
Cys 15 <210>68650<¥]1 ba\21be2dBhPRT ta21BibitviEficiabSeqiafcetk@R2n 42 B6AI7S5 Linker <400>
365 Gin Arg His,Asn Asn Ser Ser Leu Asn Thr Gly Thr Gin met Ala Gly 151015 His Ser Pro Asn Ser
20 <210> 366 <211> 21 <212> R 213> Artificial Sequenc . <223> H75al inker <400> 366
GIn Arg His Asn Asn Ser Ser?@elﬁéﬁm}cﬁﬁr?ﬁ%%inﬁgﬁﬁ Argg%%%%lz%ml-ﬁ%%frjr Sif'gd,z\ssn Ser 20
<210> 3607 <PAdMAL PR SRader e AN B cHRs L3I DS AFETRIPEIRRer <400~ 367 Gin
Arg His Asn Asifr&irrBetl/esubsitdrecallyihitiGieoenAld Argn TE01 5iMisiSeridraliksraber 20 <210>

368 <211> 2%:%63%%&%&9%&%@ GhRnkl NG iZatbT2ASWRR The Biacrfydlicial Sequence
<220> <223> H/5cC L‘If?gte <400>.368 GIn Ar é—hsgﬁsn Asn Ser S(?r I{\L{g ésn Thr Art%Thr GIn Lys Ala
Gy 151015 S UETBL 0T SBIS S 5 Bad D P ST IO B B S RIS Sequence
<220> <223> RSl iBRerA40EPEeeaintixeRn X dRoiRpegles Simen ABREYRPIBHYThr Gin Met Ala
Gly 151915 HisaGreRrot#sndbeDa) X Ah0c3minads 1arddgh2hay PATot AladyriifiiciahBsquence

<220> <223> figse iRkl 4000 G S RATASH SRS LIS FALLERLCIN Met Ala
Arg 151015 I(-#s%ger. Prof%%%?grﬁ% <2§O> 371 <211> 21 <212> PRT <213>,Art|f|% Sequence
<220> <223> U7 ke FERET> ST CIRR-G T RIQHEIP IS RGLACAHR PG R Gin Met Ala
Gly 151015 HidisendebRbindesshraodels oy ardyitie-ig Lsed as pRasiveIonraficlaP&equence
<220> <223> {Hlegibinkes vedOQx @adieint Mg tdissAsinidda Ner&enke whsnldiveGheillbnédn Met Ala
Gly Page,300 arthus Qinica] 2 jo‘?%'?tﬁﬁt?&ﬁﬁ?&%%’lﬁﬁmb@e?é\“é Josteh %éiﬂglé ﬁ!ﬁé}éer Pro Asn
Ser 20 <210> 373 <211> 21 <2125 PRT <213> Atrtificial Sequence <220> <223> H75h Linker <400>
373 Gin Arg HETAR! Kdred eamiqyad Adnthe, 5in Met Ala Gly 151015 His Ser Pro Asn Ser -
20 <210> 374 <211> 20 <212> PRT <213> Artificial Sequence <220> <223> H68a Linker <400> 374
Asn Ser Leu Ala Asn Gin Glu Val Gin lle Pro Leu Thr Glu Ser Tyr 151015 Ser Pro Asn Ser 20 <210>
375 <211> 20 <212> PRT <213> Atrtificial sequence <220> <223> H68b Linker <400> 375 Asn Ser
Gly Phe Asn Gin Glu Val Gin lle Pro Leu Thr Glu SeyiTyr 151015 Ser Pro Asn Ser 20 <210> 376
<211> 20 <212> PRT <213> Artificial Sequence <220> <223> H68c Linker <400> 376 Asn Ser Gly
Ala Asn Gin Glu Val Gin lle Pro Leu Thr Glu Ser Tyr 151015 Ser Pro Asn Ser 20 <210> 377 <211>
16 <212> PRT 2479.100PC09_SEQUENCE_LISTING.TXT <213> Atrtificial

Sequence <220> <223> H68s Linker <400> 377 Asn Gin Glu Val Gin lle Pro Leu Thr Glu Ser Tyr Ser
Pro Achn [|ear 1R101585 <210> 72 <c211> E <c212>S PRT <212> Artificial [|eAarience <220> <222 \/ariahle



15 <210> 379 <211> 6 <212> PRT <213> Artificial Sequence <220> <223> monolL10 Linker <400>
379 Gly Gly Gly Ser Gly Gly 15 <210> 380 <211> 166 <212> PRT <213> Atrtificial Sequence <220>
<223> monolL10 synthesized molecule <400> 380 Ser Pro Gly Gin Gly Thr Gin Ser Glu Asn Ser Cys
Thr His Phe Pro 151015 Gly Asn Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe Ser Arg 202530
Val Lys Thr Phe Phe Gin Met Lys Asp Gin Leu Asp Asn lLeta Leu Leu 354045 Glu Ser Leu Leu
Gl Asp Phe Lys Gly Tyr Leo/ S 08 G BLKba el Aoy Tl ERSReL Tyr Leu Glu Glu
Val Met Pro GiARRECBEPPS. ARSOWRHSA Bib G PIDRIGSRE 134 NS ISROGEPASN S8F(%U Gly Glu
859095 Asn Léistegsii e AppAcgtiopuDatg BbasArgraiguOysoriited ipRive hetef®0105110 Pro Cys Glu
Asn Gly Gly GlySeekihefgly Lys Ser Lys Ala Val Glu 115120125 Gin Val Lys Asn Ala Phe Asn Lys
Leu Gin Gl Lys Gly lle Tyr Lys 130135140 Ala Met Ser Glu Phe Asp lle Phe he Asn Tyr lle Glu Ala
Tyr Met 145 150 155 160 Thr met Lys lle Arg Asn 165 2479.100PC09_SEQUENCE_LISTING.TXT
<210> 381 <211> 160 <212> PRT <213> Artificial Sequence <220> <223> |IL10 I87A synthesized
molecule <400> 381 Ser Pro Gly Gin Gly Thr Gin Ser Glu Asn Ser Cys Thr His Phe Pro 151015 Gly
Asn Leo Pro Asn met Leo Arg Asp Leo Arg Asp Ala Phe Ser Arg 202530 val Lys Thr Phe Phe Gin Met
Lys Asp Gin Leo Asp Asn Leo Leo Leo 354045 Lys Glu Ser Leo Leo Glu Asp Phe Lys Gly Tyr Leo Gly
Cys Gin Ala 505560 Leo Ser Glu Met lle Gin Phe Tyr Leo Glu Glu Val Met Pro Gin Ala 65 70 75 80
Glu Asn Gin Asp Pro Asp Ala Lys Ala His val Asn Ser Leo Gly Glu 859095 Asn Leo Lys Thr Leo Arg
Leo Arg Leu Arg Arg Cys His Arg Phe Leo 100105110 Pro Cys Glu ASn Lys Ser Lys Ala Val Glu Gin
Val Lys Asn Ala Phe 115120125 Asn Lys Leo Gin Glu Lys Gly lle Tyr Lys Ala Met Ser Glu Phe Asp
130135140 lle Phe lle Asn Tyr lle Glu Ala Tyr Met Thr Met Lys lle Arg Asn 145150155160 <210> 382
<211> 160 <212> PRT <213> Artificial Sequence <220> <223> IL10 1875 synthesized molecule
<400> 382 Ser Pro Gly Gin Gly Thr Gin Ser Glu Asn Ser Cys Thr His Phe Pro 151015 Gly Asn Leo
Pro Asn Met Leo Arg Asp Leo Arg Asp Ala Phe Ser Arg 202530 Val Lys Thr Phe Phe Gin met Lys Asp
Gin Leo Asp Asn Leo Leo Leo 354045 Lys Glu Ser Leo Leo Glu Asp Phe Lys Gly Tyr Leo Gly Cys Gin
Ala 505560 Leo Ser Glu Met lle Gin Phe Tyr Leo Glu Glu Val Met Pro Gin Ala 65 70 75 80 Glu ASn
Gin Asp Pro Asp Ser Lys Ala His Val Asn Ser Leo Gly Glu 859095 ASn Leo Lys Thr Leo Arg Leo Arg
Leo Arg Arg Cys His Arg Phe Leo 100105110 Pro Cys Glu Asn Lys Ser Lys Ala Val Glu Gin Val Lys
Asn Ala Phe 115120125 Asn Lys Leo Gin Glu Lys Gly lle Tyr Lys Ala Met Ser Glu Phe Asp 130135140
lle Phe lle Asn Tyr lle Glu Ala Tyr Met Thr Met Lys lle Arg Asn 145150155160 <210> 383 <211> 10
<212> PRT <213> Homo sapiens 2479.100PC09_SEQUENCE_LISTING.TXT <400> 383 Glu Pro Lys
Ser Cys Asp Lys Thr His Thr 1510 <210> 384 <211> 7 <212> PRT <213> Homo sapiens <400> 384
Glu Arg Lys cys cys Val Glu 15 <210> 385 <211> 12 <212> PRT <213> Homo sapiens <400> 385 Glu
Leu Lys Thr Pro Leu Gly Asp Thr Thr His Thr 1510 <210> 386 <211> 10 <212> PRT <213> Homo
sapiens <400> 386 Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro 1510 <210> 387 <211> 7 <212> PRT
<213> Homo sapiens <400> 387 Glu Ser Lys Tyr Gly Pro Pro 15 <210> 388 <211> 5 <212> PRT
<213> Homo sapiens <400> 388 Cys Pro Arg Cys Pro 15 <210> 389 <211> 5 <212> PRT <213>
Homo sapiens <400> 389 Cys Pro Ser cys Pro 15 <210> 390 <211> 17 <212> PRT <213> Homo
sapiens 2479.100PC09 SEQUENCE_LISTING.TXT <400> 390 Glu Leu Lys Thr Pro Leu Gly Asp Thr
Thr His Thr cys Pro Arg cys 151015 Pro <210> 391 <211> 15 <212> PRT <213> Homo sapiens
<400> 391 Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro cys Pro Arg Cys Pro 151015 <210> 392 <211>
34 <212> PRT <213> Homo sapiens <400> 392 Glu Ser Pro Lys Ala GIn Ala Ser Ser Val Pro Thr Ala
GIn Pro GIn 151015 Ala Glu Gly Ser Leu Ala Lys Ala Thr Thr Ala Pro Ala Thr Thr Arg 202530 Asn Thr
<210> 393 <211> 24 <212> PRT <213> Homo sapiens <400> 393 Gly Arg Gly Gly Glu Glu Lys Lys
Lys Glu Lys Glu Lys Glu Glu GIn 151015 Glu Glu Arg Glu Thr Lys Thr Pro 20 <210> 394 <211> 19
<212> PRT <213> Homo sapiens <400> 394 Val Pro ser Thr Pro Pro Thr Pro Ser Pro ser Thr Pro Pro
Thr Pro 151015 Ser Pro Ser <210> 395 <211> 6 <212> PRT <213> Homo sapiens <400> 395 Val
Pro Pro Pro Pro Pro 15 <210> 396 <211> 107 <212> PRT <213> Homo sapiens <400> 396
2479.100PC09_sEQUENCE_LISTING.ixi Val Cys Ser Arg Asp Phe Thr Pro Pro Thr Val Lys lle Leu
Gin Ser 151015 Ser Ser Asp Gly Gly Gly His Phe Pro Pro Tim lle Gin Leu Leu Cys 202530 Leu Val
Ser Gly Tyr Thr Pro Gly Thr lle Asn lle Tim Trp Leu Glu 354045 Asp Gly Gin Val met Asp Val Asp Leu
Ser Tim Ala Ser Thr Thr Gin 505560 Glu Gly Glu Leu Ala Ser Tim Gin Ser Glu Leu Thr Leu Ser Gin
Lys 65707580 His Trp Leu Ser Asp Arg Thr Tyr Tim®ys Gin Val Thr Tyr Gin Gly 859095
His Thr Phe Glu Asp Ser Thr Lys Lys Cys Ala 100105 <210> 397 <211> 112 <212> PRT <213> Homo
sapiens <400> 397 val lle Ala Glu Leu Pro Pro Lys Val Ser Val Phe Val Pro Pro Arg 151015 Asp Gly
Phe Phe Gly Asn Pro Arg Lys Ser Lys Leu lle Cys Gin Ala 202530 Thr Gly Phe Ser Pro Arg Gin lle Gin
val Ser Trp Leu Arg Glu Gly 354045 Lys Gin Val Gly Ser Gly Val Thr Thr Asp Gin Val Gin Ala Glu Ala
505560 Lys Glu Ser Gly Pro Thr Thr Tyr Lys val Thr Ser Thr Leu Thr lle 65707580 Lys Glu Ser Asp
Trp Leu Gly Gin Ser Met Phe Thr Cys Arg Val Asp 859095 His Arg Gly Leu Thr Phe Gin Gin Asn Ala

Ser Ser Met Cys Val Pro 100105110 <210> 398 <211> 5 <212> PRT <213> Homo sapiens <400> 398
Cve Pro Pro Cve Pro 15 <210> 200 <211> 1A1A4 <212> DNA <212>S Artificial caaiienca <220> <2922



100105110 Tyr Val lle Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys 115120125 Ser Ser Asp
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala 130135140 Ala Gly Ala Pro Ser Val Phe Leu Phe
Pro Pro Lys Pro Lys Asp Thr 145150155160 Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val val
Asp Val 165170175 Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr val Asp Gly Val 180185190 Glu
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser 195200205 Thr Tyr Arg Val Val Ser Val
Leu Thr Val Leu His Gin Asp Trp Leu 210215220 Asn Gly Lys Ala Tyr Ala Cys Ala Val Ser Asn Lys Ala
Leu Pro Ala 225230235240 Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro
245250255 Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin 260265270 Val Ser Leu
Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp lle Ala 75283285 Page 207
2479.100PC09_SEQUENCE_LISTING.TXT Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn ASn Tyr
Lys Thr Wg égoﬁgggge ) Pro Pro Val Leu Asp Ser ASp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
305310315320 Thr va ,&'sp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser 325330335 Val Met
His Glu Ala Leu HiS Asn His Tyr Thr Gin Lys Ser Leu Ser 340345350 Leu Ser Pro Gly Pro Ser Thr Pro
Pro Thr Pro Ser Pro Ser ThrPrq, 35536086 R.BIR THARI0SE! mg@cm%mﬁ%d%ﬁfam&m Gin Gly
Thr Gin 370375380 Ser GJu Asn Ser Cys Thr His Phe Pro Gly Asn Leu Pro Asn Met Leu
385390395408 AN AYS PERRLAGAA BYPRISEM AN & 4PTyaTT Mibpke Phe st Rirtoaosindng 5 Lys
Asp Gin detiahsis ASTLLELEeMd:ethd Yo 2hinSBE Heu - 2B hsRAZQMRE430:BhebysGlY (h:Leu Gly
Cys Gin Ala Leu Ser Glu Met lle Gin Phe 435440445 Tyr Leu Glu Glu Val Met Pro Gin Ala Glu Asn Gin
Asp Pro NEBSHEIEASEE 1639£Ala His Val Asn Ser Leu Gly Glu Asn Leu Lys Thr Leu Arg Leu
465470475480 Arg Leu Arg Arg Cys His Arg Phe Leu Pro Cys Glu Asn Lys Ser Lys 485490495 Ala
Val Glu Gin Val Lys Asn Ala Phe Asn Lys Leu Gin Glu Lys Gly 5005 0 lle Tyr Lys Ala Met Ser Glu
Phe Asp lle Phe lle Apgh Ty?‘ll%“&ﬂs é&g%ﬁ%npﬁg‘%ﬁﬁa I\%/%Pﬁ%?nﬂﬁeat %??ggjﬁé) ﬂ%‘ééﬁ%@ﬁéﬁ@%lw
401 <212 b3ereddEduns DNAing2d@malvritficial Segquenog €226 <@RS2imOE IkRIMG syntiadized
moleculeisARN cdiibrisAPAPTARPL UIGIIAGAR PRCIGAGACIIRGAREN! I0CRANCRAC I9RRGEEHES OO
ggtgcaccgt cagtcttcct cttcccccca adacccaagg acaccctcat gatc cc%gg 0 acccctgagg tcacatgcgt
gotggtggagiengherseécg aagaccctga ggtcaagttc 180 aactggtacg tggacggegt ggaggtgeat aatgccaaga
caaagccgcg ggaggagcag 240 tacaacagca cgtaccgtgt ggtcagcegtc ctcaccgtce tgcaccagga ctggctgaat
300 ggcaaggcgt acgcgtgcgc ggtctccaac agagcecctce cageccccat cgagaaaacc 360 atctccaaag
ccaaagggca gccccgagaa ccA QAo -SRsd Bﬁow&ﬁécﬂﬁgaqb%’g\é’fﬁée&gﬁg%@ééa ggtcagcctg
acctgcctppdtandgaeth tlatCldags 4B0igaeaicgecg:tgagianga0agraatgggkagasgdaga acaactacaa
gaccacgcct 540 cccgtgetgg actccgacgg ctecttctte ctctacagca agctcaccgt ggacaagage 600 aggtggcagce
aggggaacgt cttctcatgce tccgtgatge atgaggctct gcacaaccac 660 tacacgcaga agagcctctc cctgtctceg
ggtaactcat tattcaacca‘bgaagteammosnerifetiyacrpuueigted daedcoaatwbrraylec@d8tggtgca
gtctggoashdBe qa&g&g@@gﬁaﬁgmggg&ﬁs@ég;@%aﬁmq&%% %ﬁ&%&%ﬂgﬂ%‘rﬁ?ﬁ%ﬁﬁ@ figcgactaca
acatgaact tgcgacag gcccctggac aagggcttga gtggatggga 900 aatattgatc cttactatgg tggtactagt
tacaatca6§ ttcaaggg cagggtcacc 960 atgaccaggg acacgtccat cagcacagcc tacatggagc tgagcaggct
gagatctgac 1020 gacacggccg tgtattactg tgcgagatgg gactataggt acgacgacgg gagggcttac 1080 tatgttatgg

actlggg ceaagogac: acogieessdccelcaon lgedaeng! 1140 cpqengna glagsiesnn cgo100cgo

tcgggtggceg geggatctga cat cgtga acccag agactect gocet ctgggcgaga gggeécaccat
caactgcaapdizeompagsdadhgiditmta dagoicrahbechgergaatt Hitilageitg Dttcoaisaly 2820
aaaccaggag.agcaicslaa aalggisatt tactgggcat ctacccggga atceggggte 1380 cetgaccgat tcagtggeag
cgggtctggg acagatttca ctctcaccat cagcagectg 1440 caggctgaag

6. The multi-specific fusion protein of claim 5, wherein the CD86 binding

domain comprises amino acids 1-258 of SEQ ID NO:187 or 237.

7. The multi-specific fusion protein of claim 1 or 2, wherein the CD86

binding domain comprises an amino acid sequence selected from the group consisting of SEQ ID
NOS:3-6, 410, and 412,
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atgtggcagt ttattactgt catcaatacc tctactcgtg gacgtttggc 1500
2479.100PC09_SEQUENCE_LISTING.TXT caggggacca agctggagat caaacggtaal530 <210> 402
<211> 509 <212> PRT <213> Artificial Sequence <220> <223> m0115 PIMS synthesized molecule
<400> 402 Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro cys Pro Ala 151015 Pro Glu Ala Ala
Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro 202530 Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu
Val Thr cys val Val 354045 Val Asp Val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr Val 505560
Asp Gly Val Gly val Hig A | L ro. Arg Glu.Glu . GIn 65 70 75,80 Tyr.Asn Ser Thr Tyr Arg
Val Val Ser VallgLeu T ré\:/gf}11 I_I%eépﬁig gl?}&%lgg(%ée%\%gc ?E)dt% t&éﬁycﬂ?/e&zsc aT gfﬁﬂé" §/e§nA & Val Ser
Asn Lys &fsreberosbiding d PreiAkeRpodke Glanhiys Thd leqSendeys ARQLYE W GIn Pro 115120125
Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr 130135140 Lys Asn GIn val Ser Leu
Thr Cys Leu Val Lys Gly Phe Tyr Pro ser 145150155160 Asp lle Ala Val Glu Trp Glu Ser Asn Gly GIn
Pro Glu Asn Ash Tyr 1%}/59?@11?§R§¢§f$hﬁiﬁﬁﬁl¥¥8tﬁm e gngspl Skimsp -GlySereRhdeHe Iu Tyr
1801851,90,56" deviphatk THE ViAlASRLYSSRIAD FHvGlR GInEy ABVaLPhe 19520020881 Cys Ser
Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys 210215220 Ser Leu Ser Leu Ser Pro Gly ASn
Ser Leu PREASREEIRTILVAREM 98356955240 Ile Pro Leu Thr Glu Ser Tyr Ser Pro Asn Ser Gln val
GIn Leu Val 245250255 Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser 260265270
Cys Lys Ala Ser Gly Tyr Thr Phe Thr. Asp Tyr Asn Met Asn Trp Val 275280285 Arg GIn Ala Pro Gly
Gin Gly Leu Glu Trp Nigt Gly' ASTIRIAS BHS S6028 30151y rorgreENg & Thro88rofyf &S GifLys Phe

Lys Gly Atgrenl THr idQb3d03d 932Qimes bt HEGuASRTicSRIgiSesnEhaAIaz1oH freb@EtadieunSer Arg
325330335  Ley. Ar r Asp A r Ala val Tyr Tyr C la_Arg Trp Asp Tyr 340345350 Arg Tyr AS
Asp Gly IX%OK%SF;‘}%%‘*\%?D%\&S@ A&%%hl%nﬁﬁgél@n@fﬁ %&%@%@%@%"T‘ﬁ%ﬁ% PFifVal Ser Ser Gly
Gly Gly Gly ser Gly Gly Gly 370375380 Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp lle Val
Met 385390395400 Tg[ Gin el Pro Asp S%clz_et%uA%nVal Ser.Leu ?|y‘ lu Arq dAIa Thr 405410415 lle
Asn Cys Lys Ser Ser GIn Ser'val Leu‘ul' er'Ser Ash Gf?lri§§n428425 Asn ’TyFV & hia Fp Tyr
GIn Gin i ErestehpBindstaProectiys bewosSE44ab4f e derbyisdy eAlaGER Tt G GhmSes.Gly val
Pro Asp Arg Phe Page 209 2479.100PC09_smuENCE_LISTING.TxT 450455460 Ser Gly Ser Gly Ser
Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu 465470475480 Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys
His Gin Tyr Leu Tyr Skr  The multi-485@g04ssn g tHh pRAEGGHY Sy Fisralys I-duvBisildheys Arg
500505 #R40ni40Acwld 2ok <2li2mbNA w8 2ofvlificialiSeaupRee ields SB233buGlestide
sequencg ngeqpoding murine CTLA4 fusion to human Fc domains <400> 403 gccatacagg tgacccaacc
ttcagtggtg ttggctagca gccatggtgt cgccagcttt 60 ccatgtgaat attcaccatc acacaacact gatgaggtcc
gggtgactgt gctgcggcag 120 acaaatgacc aaatgactga ggtctgtgcc acgacattca cagagaagaa tacagtgggce

180 ttcctagatt acccctiety cagtggtaeaitiiraigadagsaganigas crsaccalG 4l cargdactgaorastgtioa
cacgggagctg tacctctgca a ct catgtaccca 300 ccgccata a g cagattt
atgtcattaglglggésaagieaglgggeggg t c%%ﬁ%ﬁg%rc gagci%lg%s&%\ggeg%@té%%gég%%%gg ggégggcgg ’?%%%ngsgtc 420
aaagagtdté #tedtgé§c agetccagac gcagegggtg cgecateegt cttcatcttc 480 cctccaaaga tcaaggatgt
actcatgatc tccctgagcc ccatggtcac atgtgtggtg 540 gtggatgtga gcgaggatga cccagacgtc cagatcagct

ggttglgaa caacglggag 00 gipcacacag ieanacaca aacceqlagd gaggaltaa acaglactcl cegogiogic 660

agtgccctcc ccatccagca ccaggac%ug At zfé ggca aﬁgcgﬁé)gc atgcgegg aacaacaéag CCCtcccatc
ccccatcaiiataat baracanancetay adtgesanta Meum gagdetac agdfdthdgreitgbetborlceagwagaag
agatgactaagrangagitcifdlagistgacct gcatgatcge aggcttctta cctgccgaaa ttgetgtgga ctggaccage 900
aatgggcgta cagagcaaaa ctacaagaac accgcaacag tcctggactc tgatggttct 960 tacttcatgt acagcaagct
cagagtacaa aagagcactt gggaaagagg aagtcttttc 1020 gcctgctcag tggtccacga gggtctgcac aatcacctta
cgactaagac catctcccglf 1080t kstarggjcireahtdnsion bO9Sn axroding0d 2o Dhc-oB6ing 12 WREIxDE3>
Avrtificial ipeeuaRea A omgAss MutingCrbAddusiontenhvmandcedemains 54005404 Ala lle Gin
Val Thr Gin Pro Ser Vﬁ;ll}%’} eu Ala Ser Ser His Gly 151015 Val Ala Ser Phe Pro Cys Glu Tyr Ser Pro
Ser His Asn Thr Asp Glu 30 Val Arg Val Thr Val Leu Arg Gin Thr Asn Asp Gin Met Thr Glu Val
354045 E3&la Thr Thr Phe Thr Glu Lys Asn Thr Val Gly Phe Leu Asp Tyr 505560 Pro Phe Cys Ser

Gly Thr Phe Asn Glu SerArg Vel Ashih@yehiinte SRt {580 Gindaly kw g Alayal Agp Thr Gly Leu
Tyr Leu En}’i%oLa}’S VaaIngSIu 859095 Leu Met Tyr Pro Pro Pro Tyr Phe Val Gly Met Gly Asn Gly Thr Gin

cids:
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100105110 lle Tyr val lle Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro 115120125 Arg Val Pro
lle Thr Gin Asn Pro Cys Pro Pro Leu Lys Glu Cys Pro 130135140 Pro Cys Ala Ala Pro Asp Ala Ala Gly
Ala Pro Ser Val Phe lle Phe 145150155160 Page 210 2479.100PC09_SEQUENCE_LISTING.TXT
Pro Pro Lys lle Lys Asp Val Leu Met lle Ser Leu Ser Pro met val 165170175 Thr Cys val Val Val Asp
Val Ser Glu Asp Asp Pro Asp Val Gin lle 180185190 ser Trp Phe Val Asn Asn Val Glu Val His Thr Ala
Gin Thr Gin Thr 195200205 His Arg Glu Asp Tyr Asn Ser Thr Leu Arg Val Val Ser Ala Leu Pro

210215220 lle Gin Hig GigAse FRIRLSRE Gk AR PheAadE s Alavaka5230235240 Asn Asn

Arg Ala Leu Pro %ef. Pro Ilte (tBIubL s. Thr Jle Ser L‘ésfaf’)ﬁrf 245250255 Arg Gly Pro Val Arg Ala Pro GIn
Val Tyr %Jflﬁ%%lﬁrglﬁfgrﬁr%lﬁ a. BT GRIGIA A& T hr Lys Lys Glu Phe Ser Leu Thr Cys Met lle
Ala Gly 275280285 Phe Leu Pro Ala Glu lle Ala val Asp Trp Thr Ser Asn Gly Arg Thr 290295300 Glu

Gin Asn Tyr Lys Asn 7dr AlariffiMalshbesnf sRiseh-0eR: Glviser B0R8103 1R320:dys fifve:met Tyr Ser

Lys Leu Arg Val Gin Lys Ser Thr, Trp.Glu Arg. 325330335 Gly Ser Leu Phe Ala Cys Ser Val Val His Glu
Gly Leu HIE'REAHIE °¥°°”Sta“§h18§i%%ﬁf’@8%s‘ﬁfﬁ%§f€s&‘i‘ivﬁfé é’é‘}%"g Ser Leu Gly Lys 355360

<210> 405 <211> 570 <212> DNA <213> Atrtificial Sequence <220> <223> Nucleotide sequence

encoding PD1 ectodoynain fugedi@iafecifrmingl AVidiadc408z 40%.im 1 HB9aEteaESagaGRIICC
ctggaacgcc cccaccttet cceeagecct gctcgtgé;t 60 accgaagggg acaacg%cgac cttcacctgce agcttctcca

acacatcdiR GATTHEGRC YT FREAHH G ARR4CEgRY SoRN g RE e e AT ALl S A ™ 3B cegc cttecccgag
180 gaccgoaynidgtebggecesgyattgcegdttitugtgich caghaciyon eadcgggcegt 240 gacttccaca tgagegtggt
cagggcccgg cgcaatgaca gcggceaccta cctctgtggg 300 gecatctcec tggeccccaa ggcgcagatc aaagagagcec
tgcgggcaga getcagggtg 360 acagagagaa gggcagaagt gcccacagcc caccccagec cctcacccag geccagecggce
420 cagttccaat ctagactgaa cgacatcttc gaggctcaga aaatcgaatg gcacgaagat 480 tacaaggatg acgacgataa
ggattacaag gatgacgad§. ataddgattatcamgdatysiorbitOitjaegatdagratontoatctctoateattja whsith <210>
406 <2133,189, 52120 PRz Avtiahsienuense 1220z saziaPRbeciodomal duseiio 2
C-terminal AviTag <400> 406 Leu Asp ser Pro Asp Arg Pro Trp Asn Pro Pro Thr Phe Ser Pro Ala
151015 DEUEREPAMYLT FH TG ERP ALFAET-Ala Thr Phe Thr Cys Ser Phe 202530 Ser Asn Thr Ser
Glu Ser Phe Val Leu Asn TrphieynaagnmedSesifror85i404SoSiereAs mBGinelicAsm Lys wWbarddabAla Phe
Pro Glu Asp.&1dSeHGHN.208280 Rro Gly Gin Asp Cys Arg Phe Arg Val Thr Gin Leu Pro Asn Gly Arg
65707580 Page 211 2479.100PC09_SEQUENCE_LISTING.TXT Asp Phe His Met Ser Val Val Arg
Ala Arg Arg Asn Asp Ser Gly Thr 859095 Tyr Leu Cys Gly Ala lle Ser Leu Ala Pro Lys Ala Gin lle Lys
Glu 100105110 ser Le0.Arg Bla btk eoig Mabi peddinAlgAng Alar GlhavalRhe kA3 25 Thr Ala
His Pro S% Prro Ser Pro Arg Pro Ala Gly GIn Phe GIn Ser 130135140 Arg Leu Asn Asp lle Phe Glu Ala
GIn Lys Ile ueTrp His Glu Asp 145150155160 Tyr Lys Asp Asp Asp Asp Lys Asp Tyr Lys Asp Asp
Asp Asp Lys Asp 165170175 Tyr. Asp Asp Lys His His His His His His
180185 <210> 407 <211> 19 <212> PRTi%Lg%%S#ﬁ%gquence <220> <223> H75i Linker <400>
407 GIn g His Ser Ser Leu Asn Thr Gly Thr GIn Met Ala Gly His Ser 151015 Pro Asn Ser <210>
408 <211> 21 <212> PRT <213> Atrtificial Sequence <220> <223> H75j Linker <400> 408 Gin Arg His
Gly Gly Ser Ser Leu ASAITRIS IR tindingedommai yrhearsioths HiSsbipieedemsarioat &250> 409
<211> 2} ,72ditz BRLisR i Arilicial dsmygnce <220> <223> human IgG1 CH2 and CH3 regions
<400> 409 Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys 151015 Pro Lys Asp
Thr Leu Met lle Ser A‘r§’r1ﬁrIFﬂr'c§:§%: TSR LhiemiEe Vangarsdom anisapiyaeitisddy Pro Glu
Val Lys Riigohsing iBel ifs8544a\MabAsGly Yot (eTH 3t Hhis AncAMa ksohirkygdere Ayg Glu Glu
505560 GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His 65707580 GIn ASp Trp Leu
Asn Gly LYB%ERPTYPT: lzvéﬁ}'&*’ﬁ%t?/&}@é‘iaﬁs%"[%ﬁ%%@%“A‘%ﬁi’%‘ﬂiﬁFSt%Wﬁu%cﬁé‘ EIEESThr lle Ser
Lys Ala Lys Gly GIn Pap& 21ak2d39:120R6%hS HQbpENN Ak S NG XMNOOA055802R10 Arg Glu
Pro Gin @E%Tgs Prod%%_%lS%Ar Asp Glu Leu 115120125 Thr Lys Asn Gin Val Ser Leu Thr
Cys Leu'Val LyS GIy Phie ﬁ/r 0 £35140 ser Asp lle Ala val Glu Trp Glu Ser Asn Gly Gin Pro Glu
Asn Asn 1451501551B0T w thy dbrokieoirbiRimyédbdhein Asp Ser Asp Gly ser Phe Phe Leu
165170175 Tyr ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val 180185190 Phe Ser Cys
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin 195200205 Lys ser Leu Ser Leu Ser Pro Gly Lys
210215 <210> 410 <211> 12428 2>sPRIN« 44300 HonwansHpibms £40Q>iheMmah¢fssial Ala Gin Pro
Ala val Vgl Ala 361, Ser A1 Gl . 8R01 SR SAHEIB A CY= Gl T A S8 B Bl Lys Ala
Thr Glu Val 202530 Arg val Thr Val Leu Arg Gin Ala Asp Ser Gin val Thr Glu Val Cys 354045 Ala Ala
Thr Tyr met Met Gly Asn Glu Leu Thr Phe Leu Asgf\sp Ser 505560 lle Cys Thr Gly Thr Ser Ser Gly
Asn Gin Val Asn Leu Thr lle Gin 65 70 75 80 Gly Leu Arg Ala Met Asp Thr Gly Leu Tyr lle Cys Lys Val
Glu Leu 859095 Met Tyr Pro Pro Pro Tyr Tyr Leu Gly lle Gly Asn Gly Thr Gin lle 100105110
Tyr val lle Asp Pro Glu Pro Cys Pro Asp Ser Asp 115120 <210> 411 <211> 124 <212> PRT <213>
Artificial sequence <220> <223> CTLA4 with A29Y L104E mutatations <400> 411 Met His val Ala Gin
Pro Ala Val Val Leu Ala Ser Ser Arg Gly lle 151015 Ala Ser Phe Val Cys Glu Tyr Ala Ser Pro Gly Lys

Tyr Thr Glu Val 202530 Arg Val Thr val Leu Arg Gin Ala Asp Ser Gin Val Thr Glu Val Cys 354045 Ala
Ala Thr Tvr Met met CIvy Acen Chiir 1 e11 Thr Phea | a11 Acecn Ach <[ar ENEREAN llae Cve Thr Chvy Thr [|ear [|ar



151015 Ala Val Asn Leu Ser Cys Lys Tyr Ser Tyr Asn Leu Phe Ser Arg Glu 202530 Phe Arg Ala Ser
Leu His Lys Gly Leu Asp Ser Ala Val Glu Val Cys 354045 val Val Tyr Gly AS11 Tyr Ser Gin Gin Leu
Gin Val Tyr Ser Lys Thr 505560 Gly Phe Asn Cys Asp Gly Lys Leu Gly Asn Glu Ser Val Thr Phe Tyr
65707580 Leu Gin Asn Leu Tyr Val Asn Gin Thr Asp lle Tyr Phe cys Lys lle 859095 Glu Val Met Tyr
Pro Pro Pro Tyr Leu Asp Asn Glu Lys Ser Asn Gly 100105110 Thr lle lle His val Lys Gly Lys His Leu
Cys Pro Ser Pro Leu Phe 115120125 Pro Gly Pro Ser Lys Pro 130 <210> 413 <211> 1530 <212>
DNA <233p7AvriifisialSearenee 370rs288> FYNKEIMS MAL15s5ynHesiges moleculps<4pp> 413
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gecccagcacc tgaagecgeg 60 ggtgcaccgt cagtcttcct
cttococceidabobbigd horte AU AdcEehY 120 adbicifioy oadhgtth 35bgidest bighgocacy

aagaccctga ggtcaagttc 180 aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggagcag
240 tacaacagca cgtaccqgtgt g&getcagc tc ctcaccgtcce tgcaccagga ctggctgaat 300 ggcaag cgt acgcgtgcgc
ggtctccaac aaagecctecéage Eéﬁ?@@ﬁﬁﬁg‘&h BB ah ey Bt gy Je4-gRREE A PR d8Raggtgt

acaCfct%@d?@gat@tﬁfagg éﬁﬁpgae?ama@szcaﬂgaa@emgtte@gsﬁtgaﬁp@tg@mgggﬁaag%t Iéecag;?@agc 480

crcctiottd TR A B S O B0 RSO e LA T o

atgaggcteidgedtaRécat B0 aradgcdga agagbetein dotdictecchagiaantpatdaticeiich sigsBgtima 720
0

crongtoag S S 0 05 Sotacgacng goccciagne

aagggcttga gtggatggga 900 aatattgatc cttactatgg tggtactagt tacaatcaga agttcaaggg cagggtcacc 960
algaccagag acacolcegl Ca0eARYHISAIINR T RR05IRG sRaalrionC 4030 gRerspuReojaipiact
tgcgagatgg gactataggt acgacgacgg gagggcttac O'tatgttatgg acttctgggg ccaagggacc acggtcaccg
tctcctcageptggdgecgygonebiibaggcggag gtggatcegg cggtggegga tcgggtggeg geggatctga catcgtgatg
1200 acccagtctc cagactccct ggctgtgtct ctgggcgaga gggccaccat caactgcaag 1260 tccagccaga gtgttttata
cagctccaac cagaagaact acttagcttg gtaccagcag 1320 aaaccaggac agcctcctaa gcetgctcatt tactgggcat
ctacceggga atccggggté1380 Bet "ﬁﬁ?‘i%é‘g%ﬂegd’%ﬁaﬁtEfggﬁla&a@éﬁt%ﬁzécY@éﬁfé‘aﬁ Bsdéalecty
1440 caggsigaamhengauaieaieiggeadt agsiogspidiatiaaigticaracaginmeaicaplasaiaiasiegty
gacgtttg%%é%% 530 <210> 414 <211> 509 <212> PRT <213> Atrtificial Sequence <220>

2479.10 N §)= E_LISTING.TXT <223> FUN1 PIMS M0115 synthesized molecule <400>
414 Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala 151015 Pro Glu Ala Ala Ely Ala

Pro Ser Val Phe Lea gge Pr, Igro H¥S Pg%ﬁé) 5:&9 L /S @sp Tchr ea It\/let lle Ser Ar .Thrf’ 0 %Iu Val

Thr Cys Val Val 354045 Val ASp Val SBFHiS &t Rs%/ Fo G Val'Eys Pie ASn” Fg"ﬁ? Var 585560

Asp Ely ¥a}(Gih&/eibHiis MAserviiaingdofimil yenBnoséy grGiniGinGdnahat & SeROEY frasniSerdiy Tyr Arg

Val Vval 28 Vgl % lkga.Big Gln 829 Asp Trp Lea Asn Ely Lys Ala Tyr Ala Cys Ala Val Ser
ilSteTh (2 MR B RAT

Asn Lys Ala 10 ro Ala Bro Lys Thr lle Ser Lys Ala Lys Ely GIn Pro 115120125

Arg Glu Pro GIn Val Tyr Thr Lea Pro Pro Ser Arg Asp Glu Lea Thr 130135140 Lys Asn GIn Val Ser

Lea Thr Cys Lea Val Lys Ebphe, Ty Rio.Serd 5190305160 Ash oAl al Sl Top Gl SerAsn El

Gin Pro Glu Asn Asn Tyr 165170175 Lys Thr Thr Pro Pro Val Lea Asp Ser Asp Ely Ser Phe Phe Lea
Tyr 180£8535g from the group consisting of SEQ ID NOS:89, 100, and 159-164.

27. A composition comprising one or more multi-specific fusion proteins
according to any one of claims 1-26 and a pharmaceutically acceptable carrier, diluent, or

excipient,

28. A polynucleotide encoding the multi-specific fusion protein according to

any one of claims 1-26.

29.  The polynucleotide of claim 28, wherein the polynucleotide comprises a

nucleic acid sequence selected from the group consisting of: SEQ ID NOs: 8, 170, 172, 174, 176,
96



Ser Lys Lea Thr Val Asp Lys Ser Arg Trp Gin Gin Ely Asn Val Phe 195200205 Ser Cys Ser Val Met
His Glu Ala Lea His Asn His Tyr Thr Gin Lys 210215220 Ser Lea Ser Lea Ser Pro Ely Asn Ser Lea
Phe Asn Gin Glu Val Gin 225 230 235 240 lle Pro Lea Thr Glu Ser Tyr Ser Pro Asn Ser GIn val Gin
Lea Val 245250255 Gin Ser Ely Ala Glu Val Lys Lys Pro Ely Ala Ser Val Lys Val Ser 260265270 Cys
Lys Ala Ser Ely Tyr Thr Phe Thr Asp Tyr Asn Met Asn Trp Val 275280285 Arg Gin Ala Pro Ely Gin Ely
Lea Glu Trp Met Ely Asn lle Asp Pro 290295300 Tyr Tyr Ely Ely Thr Ser Tyr Asn Gin Lys Phe Lys Ely
Arg val The 306310215320 alENAya den T Senale Seh THAA T Ms @lueaSeraro
325330335 Lea Arg Ser As Asgj Thr Ala Val Tyr Tyr Cys Ala Arg Trp Asp Tyr 340345350 Arg Tyr Asp
Asp Ely At Aﬁivﬂ%ﬁ?s\/aﬂ%}& RstoPhe Trp B Ein3385380365. g BA3 Thr Val Thr Val Ser Ser Ely
Ely Ely Ely Ser Ely Ely Ely 370375380 Ely Ser Ely Ely Ely Ely Ser Ely Ely Ely Ely Ser Asp lle val Met
385390395400 Thr GIn Ser Pro Asp Ser Lea Ala Val Ser Lea Ely Glu Arg Ala Thr 405410415 lle Asn
Cys Lys Ser Ser GIn $8r Vaf'PeX Byt Seloaepisingstpaysudecndn apgpidine MEteip 3§r Gin
Gin Lys Broddydeif Praiad-ys &eir423A4044D degaeHe-Tyr Trp Ala Ser Thr Arg Glu Ser Ely Val Pro
Asp Arg Phe 450455460 Ser Ely Ser Ely Ser Ely Thr Asp Phe Thr Lea Thr lle Ser Ser Lea
465470475480 GIn Ala Glu Asp Val Ala Val Tyr Tyr Cys His EIn Tyr Lea Tyr Ser

485490495 Trp Thr Phk Ely GhogtheTlrbhysisies eduiiadsymAk@de0R08rding to claim 30.
2479.100PC09 5EQUENCE_LISTING.TXT <210> 415 <211> 216 <212> PRT <213> Artificial
Sequence <220> <223> Human 19G1 CH2CH3 desLys <400> 415 Ala Pro Glu Leu Leu Gly Gly Pro
Ser Val Phe Leu Phe Pro Proseysf fisl@ibPoeoteys éfsmiTbnd elchietd e SesrAlg ddmReiaibgal Thr

Cys val val,Val Asp Val Ser His Glu Asp Pro Glu val Lys.Ph Trp Tyr 354045 Val Asp Gly
Vo G ST AL ik R T St RS T R AR ST o v s
Val Leu Wrb V&G ilHi8, 65 7o B8R 1®MIASRoTrp Leu Asn Gly Lys Glu Tyr Lys cys Lys Val Ser Asn
Lys 859095 Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn 100105110 Pro Arg Glu
Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu 115120125 Thr Lys Asn GIn Val ser Leu Thr
Cys Leu Val Lys Gly Bhe Ty¥Rref1Bo1850aprssinseinatls ata Matl@iusTrp Gu BecsspaSioGhf Pro Glu
ASN Asnfn 150 1o HE Tyt d¥RiEN6 7 HPERBLaAlLRY ASRFET AR B Pz!}xeaﬂz%érﬁ%xe
165170175 Tyr ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val 180185190 Phe Ser Cys
Ser Val MR SasricAI§ B ihaigash 99rsTrjRapf brypenxberbstisyirsarilcalSanled StriFso Gly
210215 sz, 44Gengb apdl erdidmaRRl 1185, MificiabReduRnce §220z FReRRil man 9GL
CH2CH3 Null2 <400> 416 Ala Prg Glu Ala Ala Gly Ala Pro Ser Val Phe Leu Phe Pro Pro Lys 151015
Pro Lys R&hrPdu WRsEIRY S ef RS rnemsth ersval host cljecws) 209m85ivamiiplep ¥FSERHis Glu
Asp ProdaithMaiyysii) s ybitypssartddh Malhsh frivaMal GiuNaliFin AsnAR bischbnkys Pro Arg
Glu Glu 5055gq GIn Tyéwhr Tyr. Arg veg.VaI Ser val Leu Thr Val Leu His 65 70 75 80 GIn Asp
y

Trp Leu RSRPERPEGSAL RSV HE Ly BSHHGE ARPORLY BIS AR RO Lys Thr
lle Ser Lysibdely yséalyn@én (ORRN0 i iR rorhEplatiReo Glivadal Tyellitus Lepd D Rracdghsirg'Asp Glu
Leu 115120125 Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly. Phe Tyr. Pro 130135140 Ser
Asp lle AfA 8?]&1'}5%%6&@1 grseAs(rJ?ué?E‘; naB‘FoSé‘é‘?é{f XS Aé%éa&a grotos discase, Tdiopatbic
2479.100R@I9SERIENGEUHS THNG. TOGHHbA5150855E60 Hiynt yeuTiar ThisRig@to ValderAsp Ser

Asp Gly Qf $55e . 6%{70 75, Tyr.Ser Lys.Leu Thr Val Asp L sSerAr{ Trp Gin
o Gy R Un RIS dne e R RA AR SE elSuafites hetalh ST B
195200208 HeGdr MVerrdiisl etelSer Free@Giy LoyslQmeRinsis2 hlradeit? IsipRifiv 1 2t dpRifiak 213>
Human 1 N ifici <220> <223> H l9G1 CH2CH3 Null2
desLys 5%%;&4%%3% %%?u& %ga?@%$ﬁ%ﬁ&r%§ %%ﬁry\aélg’%ﬁg ﬁLﬁe1 OP ﬁ}éﬁggr}g%%nﬂlyg Y018 Pro Lys
Asp Thrdigitsnet fis SBPmegimhe Peiorrgh R840 202530 rahsddnsp val Ser His Glu Asp Pro
Glu Val Lys Phe Asn Trp Tyr 354045 val Asp Gly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
505560 Gin Tyr Asn ser Thr Tyr Arg Val Val ser Val Leu Thr val Leu His 65 70 75 80 Gin Asp Trp Leu
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys 859095 Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser
Lys Ala Lys Gly GIn 100105110 Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
115120125 Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro 130135140 ser Asp lle
Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn 145150155160 Tyr Lys Thr Thr Pro Pro Val Leu
Asp Ser Asp Gly Ser Phe Phe Leu 165170175 Tyr ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gin
Gly Asn val 180185190 Phe Ser Cys Ser val met His Glu Ala Leu His Asn His Tyr Thr GIn 195200205
Lys Ser Leu Ser Leu Ser Pro Gly 210215 <210> 418 <211> 160 <212> PRT <213> Homo sapiens
<400> 418 Ser Pro Gly 1 Gly Asn Leu Val Lys Th 45 Lys Glu Ser 50 Leu Ser Glu 65 Glu Asn GIn Gin
Gly Thr GIn Ser Glu Asn Ser Cys Thr His Phe Pro 51015 Pro Asn met Leu Arg Asp Leu Arg Asp Ala
Phe Ser Arg 202530 Phe Phe Gin Met Lys Asp Gin Leu Asp Asn Leu Leu Leu 4045 Leu Leu Glu Asp
Phe Lys Gly Tyr Leu Gly Cys Gin Ala 5560 Met lle GIn Phe Tyr Leu Glu Glu Val Met Pro GIn Ala
707580 Asp Pro Asp lle Lys Ala His Val Asn Ser Leu Gly Glu 859095 Page 217

2479.100PC09_SEQUENCE_LISTING.TXT Asn Leu Lys Thr Leu Arg Leu Arg Leu Arg Arg Cys His
Araa Pheal et 100105110 Pro ove Chit Aen | ve [Rar | ve Ala val Clhit Cln val | ve Acen Ala Phe 1151201 2K



