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FIG . 4A 

HBV large surface antigen ( L - HBsAg ) 

1 MWLIITSRRD IIYTLFGRRV SYIKESPHVA PHFAGHHILG NKIYSUGGWS SKPRKGMGTN 61 LSVPNPLGFF PDHQLDPAFK ANSDNPDWDL NPHKDNWPDA NKVGVGAF GP GFIPSHGGLL 121 GWSPKAQGIL TTVPAASLLA STIGKSGRQP TPLSPPLRDT HPQAMQWNST TFHQTLQDPR 181 VRALYFPAGG SSSGTVSPAQ NTVSAISSIL SKTGDPVPNM ENIASGLLGP LLVLQAGFFL 
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241 LTKILTIPQS LDSWWTSLNF LGGTPVCLGQ NSQSQISSHS PTCCPPICPG YRWMCLRRFI 301 IFLCILLLCL IFLLVLLDYQ GMLPVCPLIP GSSTTSTGPC KTCTTPAQGT SMFTSCCCTK 361 PTDGNCTCIP IPSSWAFAKY LWEWASVRFS WLSLLVPFVQ WFVGLSPTVW LSVIWMMWYW 
421 GPSLYNILSP FMPLLPIFFC LWVYI 
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FIG . 4B 

HBV middle surface antigen ( M - HBsAg ) 

1 MQWNSSTFHQ ALLDPRVRGL YFPAGGSSSG TVNPVPTTAS PISSIFSRTG DPAPNVESTT 61 SGFLGPLLVL QAGFFLLTRI LTIPQSLDSW WTSLNFLGGA PTCPGQNLOS PTSNHSQTSC 121 PPICPGYRWM CLRRFIIFLF ILLLCLIFLL VLLDYQGMLP VCPLLPGTST TSTGPCKTCT 181 TPAQGTSMFP SCCCTKPSDG NCTCIPIPSS WAFARFLWEW ASVRFSWLSL LVPFVQWFVG 241 LSPTVWLSVI WMMWYWGPSL YNILNPFLPL LPIFFCLWVY I 

FIG . 4C 
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HBV small surface antigen ( S - HBsAg ) 

1 MESTTSGFLG PLLVLQAGFF LLTRILTIP SLDSWWTSLN FLGGAPTCPG QNLQSPTSNH 61 SQTSCPPICP GYRWMCLRRF IIFLFILLLC LIFLLVLLDY QGMLPVCPLL PGTSTTSTGP 121 CKTCTTPAQG TSMFPSCCCT KPSDGNCTCI PIPSSWAFAR FLWEWASVRF SWLSLLVPFV 181 QWFVGLSPTV WLSVIWMMWY WGPSLYNILN PFLPLLPIFF CLWVYI 
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FIG . 4D 
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HBV polymerase 

1 MPLSYQHFRK LLLLDEEAGP LEEELPRLAD EGLNRRVAED LNLGNLNVSI PWTHKVGNFT 61 GLYSSTVPCF NPKWQTPSFP DIHLQEDIVD RCKQFVGPLT VNENRRLKLI MPARFYPNVT 121 KYLPLDKGIK PYYPEHVVNH YFQTRHYLHT LWKAGILYKR ESTRSASFCG SPYSWEQDLO 181 HGRLVFKTSK RHGDKSFCPQ SPGILPRSSV GPCIQSQLRK SRLGPQPAQG QLAGRQQGGS 241 GSIRARVHPS PWGTVGVEPS GSGHTHNCAS SSSSCLHQSA VRKAAYSLIS TSKGHSSSGH 301 AVELHHFPPN SSRSQSQGPV LSCWWLQFRN SEPCSEYCLC HIVNLIEDWG PCTEHGEHRI 361 RTPRTPARVT GGVFLVDKNP HNTTESRLVV DFSQFSRGDT R 

WPKFAVP NLQSLTNLLS 

421 SNLSWLSLDV SAAFYHLPLH PAAMPHLLVG SSGLSRYVAR LSSNSRIINN QHRTMONLHN 
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481 SCSRNLYVSL MLLYKTYGRK LHLYSHPIIL GFRKIPMGVG LSPFLLAQFT SAICSVVRRA 541 FPHCLAFSYM DDVVLGAKSV QHLESLYAAV TNFLLSLGIH LNPHKTKRWG YSLNFMGYVI 601 GCWGTMPQEH IVQKIKMCFR KLPVNRPIDW KVCQRIVGLL GFAAPFTQCG YPALMPLYAC 661 IQAKQAFTFS PTYKAFLSKQ YLNLYPVARQ RSGLCQVFAD ATPTGWGLAI GHQRMRGTFV 721 SPLPIHTAEL LAACFARSRS GAKLIGTDNS VVLSRKYTSF PWLLGCAANW ILRGTSFVYV 781 PSALNPADDP SRGRLGLYRP LLRLLYRPTT GRISLYADSP SVPSHLPDRV HFASPLHVAW 

841 RPP 
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FIG . 4E HBV core 
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1 MDIDPYKEFG ASAELLSFLP SDFFPSVRDL LDTAKALFQE ALESPEHCSP HHTALRQAIL 61 CWGDLMTLAT WVGANLEDPA SRDLVVNYVN TTAGLKFRQL LWFHISCLTF GRETVIEYLV 121 SFGVWIRTPP PYRPPNAPIL STLPETTVVR YRDRGRSTRR RTPSPRRRRS QSPRRRRSOS 

181 RESQC 
FIG . 4F HBV prccorc 

1 MQLFHLCLII SCSCPTVQAS KLCLGWLWGM DIDPYKEFGA SAELLSFLPS DFFPSIRDLL 61 DTASALYREA LESPEHCSPH HTALRQAILC WGELMNLATW VGSNLEDPAS RELVVSYVNV 
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121 NMGLKIRQLL WFHISCLTFG RETVLEYLVS FGVWIRTPPA YRPPNAPILS TLPETIVVRR 
181 RGRSPRRRTP SPRRRRSQSP RRRRSQSRGS QC 

FIG . 4G HBV X protein 

1 MAARLCCQLD PARDVLCLRP VGAESCGRPF SGSLGTLSSP SPSAVPTDHG AHLSLRGLPV 61 CAFSSAGPCA LRFTSARRME TTVNAHQILP KVLHKRTLGL SAMSTTDLEA YFKDCLFKDW 
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121 EELGEEIRLK VFVLGGCRHK LVCAPAPCNF FTSA 



FIG . 5A 

GenBank 3S7G A 

Homo sapiens IgGi Fc ( SEQ ID NO : 204 ) 

227 aa 

Patent Application Publication 

1 dkthtcppcp apellggpsv flfppkpkdt lmisrtpevt cvvvdvshed pevkfnwyvd 61 gvevhnaktk preeqynsty rövsvltvlh qdwlngkeyk ckvsnkalpa piektiskak 121 gaprepqvyt lppsrdeltk nqvsltclvk gfypsdiave wesngqpenn ykttppvlds 181 dgsfflyskl tvdksrwqqg nvfscsvrhe alhnhytqks lslspgk 

GenBank AAN76044 

Homo sapiens IgG2 Fc ( amino acids 99-325 ) ( SEQ ID NO : 205 ) 

227 aa 

1 stkgpsvfpl apcsrstses taalgclvkd yfpepvtvsw nsgaltsgvh tfpavlqssg 61 lyslssvvtv pssnfgtqty tcnvdhkpsn tkvdktverk ccvecppcpa ppvagpsvfl 121 fppkpkdtlm isrtpevtcv vvdvshedpe vqfnwyvdgv evhnakt kpr eeqfnstfrv 181 vsvltvvhod wlngkeykck vsnkglpapi ektisktkgq prepqvytlp psreemtknq 241 vsltclvkgf ypsdiavewe sngqpennyk ttppmldsdg sfflyskltv dksrwqagnv 
301 fscsymheal hnhytqksls lspgk 
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GenBank AAW65947 

Homo sapiens IgG3 Fc ( amino acids 19-246 ) ( SEQ ID NO : 206 ) 

238 aa 

1 hkpsnt kvdk rvelktplgd tthtcppcpa pellggpsvf lfppkpkdtl misrtpevtc 61 vvvdvshedp evkfnwyvdg vevhnaktkp reeqynstyr vvsvltvlhq dwlngkeykc 121 kysnkalpap iektiskakg qprepqvytl ppsrdeltkn qvsltclvkg fypsdiavew 181 esngapenny kttppvldsd gsfflysklt vdksrwqqgn vfscsvrhea lhnhytqksl 

241 slspgk 
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FIG . 5B 
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GenBank AAA52770 

Homo sapiens IgD Fc ( amino acids 162-383 ) ( SEQ ID NO : 207 ) 

222 aa 

1 ptkapdvfpi isgcrhpkdn spvvlaclit gyhptsvtvt wymgtasqpq rtfpeiqrrd 61 syymtssqls tplqqwrqge ykcvvqhtas kskkeifrwp espkaqassv ptaqpqaegs 121 lakattapat trntgrggee kkkekekeeq eeret ktpec pshtqplgvy lltpavqdlw 181 lrdkatftcf vvgsdlkdah ltwevagkvp tggveeglle rhsngsqsqh srltlprslw 241 nagtsvtctl nhpslppqrl malrepaaqa pvklslnlla ssdppeaasw llcevsgfsp 301 pnillmwled qrevntsgfa parpppqprs ttfwawsvlr vpappspqpa tytcvvshed 
361 srtllnasrs levsyvtdhg puk 
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GenBank 0308221A 
Homo sapiens IgM FC ( SEQ ID NO : 208 ) 

276 aa 

1 vtstitikzs dwlgesmftc rvdhrgltfq qnassmcvpd qdtairvfai ppsfasiflt 61 kstkltclvt dittybsvti swtreengav kthtnisesh pnatfsavge asicedbdws 121 gerftctvth tdlpsplkqt isrpkgvalh rpbvyllppa rzzlnlresa titclvtgfs 181 padvfvewmq rgeplspaky vtsapmpepq apgryfahsi ltvseeewnt ggtytcvvah 
241 ealpnrvter tvdkstgkpt lynvslvmsd tagtcy 
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FIG . 50 
GenBank P01876 

Homo sapiens IgA Fc ( amino acids 120-353 ) ( SEQ ID NO : 209 ) 

Patent Application Publication 

234 aa 

1 asptspkvfp lslcstqpdg nvviaclvqg ffpqeplsvt wsesgagvta rnfppsqdas 61 gdlyttssql tlpataclag ksvtchvkhy tnpsqdvtvp cpvpstpptp spstpptpsp 121 scchprlslh rpaledlllg seanltctlt girdasgvtf twtpssgksa vagpperdlc 181 gcysvssvlp gcaepwnhgk tftctaaype sktpltatls ksgntfrpev hllpppseel 241 alnelvtltc largfspkdv lvrwlqgsce lprekyltwa srqepsqgtt tfavtsilry 301 aaedwkkgdt fscmvgheal plaftgktid Flagkpthvn vsvvmaemdg tcy 

GenBank 1F6A B 

Homo sapiens IgE Fc ( amino acids 6-222 ) ( SEQ ID NO : 210 ) 

212 aa 

1 adpcdsnprg vsaylsrpsp fdlfirkspt itclvvdlap skgtvnltws rasgkpvnhs 61 trkeekqrng tltvtstlpv gtrdwieget yqcrvthphl pralmrsttk tsgpraapev 121 yafatpewpg srdkrtlacl iqnfmpedis vqwlhnevqi pdarhsttqp rktkgsgffv 
181 fsrlevtrae weqkdeficr avheaaspsg tvqravsvnp gk 
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GenBank P01861 

Homo sapiens IgG4 Fc ( amino acids 100-327 ) ( SEQ ID NO : 211 ) 

228 aa 

1 astkgpsvfp lapcsrstse staalgclyk dyfpepvtvs wnsgaltsgv htfpavlqss 61 glyslssvvt vpssslgtkt ytcnvdhkps ntkvdkrves kygppcpscp apeflggpsv 121 flfppkpkdt lmisrtpevt cvvvdvsqed pevqfnwyvd gvevhnaktk preeqfnsty 181 rvvsvltvlh qdwingkeyk ckvsnkglps siektiskak gqprepqvyt lppsqeemtk 241 nqvsltclvk gfypsdiave wesngapenn ykttppvlds dgsfflysrl tvdksrweg 
301 nvfscsvrhe alhnhytqks lslslgk 
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FIG . 5D WT Human IgG1 Fc Sequence : DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTY RWSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK ( SEQ ID NO : 212 ) 

Patent Application Publication 

FIG . 55 

Human IgG1 Fc Mutant : L234F / L235E / P331S ( Triple Mutant TM ) DKTHTCPPCPAPEFEGGPSVFLFPPKPKDTLMISRTPEVTCWWDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTY RWSVLTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSLSPGK ( SEQ ID NO : 213 ) 

FIG . 5F 

Human lgG1 Fc Mutant : N297A 

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY / STY RWSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW 
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSLSPGK ( SEQ ID NO : 214 ) 
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FIG . 5G 

Human IgG1 Fc Mutant : L234A / L235A ( LALA ) DKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCWDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNST YRWSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSLSPGK ( SEQ ID 

NO : 215 ) 

Residue numbered according to EU index ( Kabat Numbering ) 
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FIG . 6A 

Patent Application Publication 

Homo sapiens GenBank NP 001229687 
HLA - A 

Amino acids 25-365 ( SEQ ID NO : 216 ) 

1 mavmaprtll lllsgalalt qtwagshsmr yfftsvsrpg rgeprfiavg yvddtqfvrf 61 dsdaasqkme prapwieqeg peywdqetrn mkahsqtdra nlgtlrgyyn qsedgshtiq 121 imygcdvgpd grflrgyrqd aydgkdyial nedlrswtaa dmaaqitkrk weavhaaeqr 181 rvylegrçvd glrrylengk etlqrtdppk thmthhpisd hea?lrçwal gfypaeitlt 241 wordgedqtq dtelvetrpa gdgtfqkwaa vvvpsgeeqr ytchvqhegi pkpltlrwel 301 ssqptipivg iiaglvllga vitgavvaav murrkssdrk ggsyt qaass dsaqgsdvsl 

361 tacky 
FIG . 6B Homo sapiens GenBank NP 005505 

HLA - B 

Amino acids 25-362 ( SEQ ID NO : 217 ) 
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1 mlvmaprtvl lllsaalalt etwagshsmr yfytsvsrpg rgeprfisvg yvddtqfvrf 61 dsdaaspree prapwiedeg peywdrntqi ykaqaqtdre slrnlrgyyn qseagshtlq 121 smygcdvgpd grllrghdqy aydgkdyial nedlrswtaa dtaaqitqrk weaareaeqr 181 raylegecve wlrrylengk dkleradppk thvthhpisd heatlrcwal gfypaeitlt 241 wordgedqtq dtelvetrpa gdrtfqkwaa vvvpsgeeqr ytchvqhegl pkpltlrwep 301 ssqstvpivg ivaglavlav vvigavvaav mcrrkssggk ggsysqaacs dsaqgsdvsl 

361 ta 
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FIG . 60 Homo sapiens GenBank NP 001229971 
HLA - C 

Amino acids 25-366 ( SEQ ID NO : 218 ) 

1 mrvmaprall lllsgglalt etwacshsmr yfdtavsrpg rgeprfisvg yvddtqfvrf 61 dsdaasprge prapwveceg peywdretan ykrqaqadrv slrnlrgyyn qsedgshtlq 121 rmygcdlgpd grllrgydas aydgkdyial nedlrswtaa dtaaqitqrk leaaraaeql 181 raylegtove wlrrylengk etlqraeppk thithhplsd heatlrcwal gfypaeitit 241 wqrdgedqtq dtelvetrpa gdgtfqkwaa vvvpsgqeqr ytchmqhegl qepltlswep 301 ssaptipimg ivaglavlvv lavlgavvta mmcrrkssgg kggscsqaac snsaqgsdes 

361 litcka 
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FIG . 7 NP 004039.1 NP 001009066.1 NP 001040602.1 NP 776318.1 NP 033865.2 

msrsvalavlal - slsgleaiqrtpkiqvysrhpaengksnflncyvsgfhpsdievdll 60 msrsvalavlal - slsgleaiqrtpkiqvysrhpaengksnflncyvsgfhpsdievdll 60 msrsvalavlal - slsgleaiqrtpkiqvysrhppengkpnflncyvsgfhpsdievdll 60 marfvalvllgl - slsgldaiqrppkiqvysrhppedgkpnylncyvygfhppqieidll 60 
marsvtlvflvlvsltglyaiqktpqiqvysrhppengkpn - incyvtqfhpphieiqml 60 
: 

* . * 

* 

* 

** 
** 

*** 

* 

******** 
* . ** 

* 

***** 
*** 

** :: 

* 

NP 004039.1 NP 001009066.1 NP 301040602.1 NP 776318.1 NP033865 

kngeriekvehsdlsfskdwsfyllyyteftptekdeyacrvnhvtlsqpkivkwdrdm 119 ( SEQ ID NO : 49 ) kngeriekvehsdlsfskdwsfyllyyteftptekde yacrvnhvtlsqpkivkwdrdm 119 ( SEQ ID NO : 49 ) 
knge kmgkvehsdlsfskdwsfyllyyteftpnekde yacrvnhvtlsgprtvkwdrdm 119 ( SEQ ID NO : 50 ) kngekik - seqsdlsfskdwsfyllshaeftpnskdqyscrvkhvtleqprivkwdrdl 118 ( SEQ ID NO : 51 ) 

kngkkipkvensdmsfskdwsfyilahteftptetdtyacrvkhasmaepktvywdrdm 119 ( SEQ ID NO : 52 ) 

* : *** : * 

* : **** : 
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*** 
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** 
********* 
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FIG . SA 

HLA - A 

GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQE 
GPEYWDGETRKVKAHSQTHRVDLGTLRGYYNQSEAGSHTVORMYGCDVGSD 
WRFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVAEQLR 
AYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYP 
AEITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQH 
EGLPKPLTLRWEP ( SEQ ID NO : 53 ) 

FIG . 8B 

HLA - A ( Y84A ; A236C ) 

GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQE 
GPEYWDGETRKVKAHSQTHRVDLGTLRGAYNQSEAGSHTVORMYGCDVGSD 
WRFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVAEQLR 
AYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYP 
AEITLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQRYTCHVQH 
EGLPKPLTLRWEP ( SEQ ID NO : 225 ) 

FIG . 80 

HLA - A ( Y84C ; A139C ) 

GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQE 
GPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVGSD 
WRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLR 
AYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYP 
AEITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQH 
EGLPKPLTLRWEP ( SEQ ID NO : 226 ) 
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FIG . 8D 

HLA - A A11 

GSHSMRYFYTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQ 
EGPEYWDQETRNVKAQSQTDRVDLGTLRGYYNQSEDGSHTIQIMYGCDVGPDG 
RFLRGYRQDAYDGKDYIALNEDLRSWTAADMAAQITKRKWEAAHAAEQQRAY 
LEGTCVEWLRRYLENGKETLQRTDPPKTHMTHHPISDHEATLRCWALGFYPAEI 
TLTWORDGEDOTQDTELVETRPAGDGTFQKWAAVVVPSGEEQRYTCHVOHEG 
LPKPLTLRWE ( SEQ ID NO : 227 ) 
FIG . SE 

HLA - A A11 ( Y84A ; A236C ) 

GSHSMRYFYTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQ 
EGPEYWDQETRNVKAQSQTDRVDLGTLRGAYNQSEDGSHTIQIMYGCDVGPDG 
RFLRGYRQDAYDGKDYIALNEDLRSWTAADMAAQITKRKWEAAHAAEQQRAY 
LEGTCVEWLRRYLENGKETLQRTDPPKTHMTHHPISDHEATLRCWALGFYPAEI 
TLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGEEQRYTCHVQHEG 
LPKPLTLRWE ( SEQ ID NO : 228 ) 
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FIG . 8F 

HLA - B 

GSHSMRYFYTSVSRPGRGEPRFISVGYVDDTQFVRFDSDAASPREEPRAPWIEQE 
GPEYWDRNTQIYKAQAQTDRESLRNLRGYYNQSEAGSHTLQSMYGCDVGPDGR 
LLRGHDQYAYDGKDYIALNEDLRSWTAADTAAQITQRKWEAAREAEQRRAYLE 
GECVEWLRRYLENGKDKLERADPPKTHVTHHPISDHEATLRCWALGFYPAEITL 
TWQRDGEDQTQDTEL VETRPAGDRTFQKWAAVVVPSGEEQRYTCHVQHEGLP 
KPLTLRWEP ( SEQ ID NO : 229 ) 

FIG . 8G 

HLA - B ( Y84A ; A236C ) 

GSHSMRYFYTSVSRPGRGEPRFISVGYVDDTQFVRFDSDAASPREEPRAPWIEQE 
GPEYWDRNTQIYKAQAQTDRESLRNLRGAYNQSEAGSHTLQSMYGCDVGPDGR 
LLRGHDQYAYDGKDYIALNEDLRSWTAADTAAQITQRKWEAAREAEQRRAYLE 
GECVEWLRRYLENGKDKLERADPPKTHVTHHPISDHEATLRCWALGFYPAEITL 
TWQRDGEDQTQDTELVETRPCGDRTFQKWAAVVVPSGEEQRYTCHVQHEGLP 
KPLTLRWEP ( SEQ ID NO : 230 ) 

FIG . 8H 

HLA - B ( Y84C ; A139C ) 

GSHSMRYFYTSVSRPGRGEPRFISVGYVDDTQFVRFDSDAASPREEPRAPWIEQE 
GPEYWDRNTQIYKAQAQTDRESLRNLRGCYNQSEAGSHTLQSMYGCDVGPDGR 
LLRGHDQYAYDGKDYIALNEDLRSWTAADTCAQITQRKWEAAREAEQRRAYLE 
GECVEWLRRYLENGKDKLERADPPKTHVTHHPISDHEATLRCWALGFYPAEITL 
TWQRDGEDQTQDTELVETRPAGDRTFQKWAAVVVPSGEEQRYTCHVQHEGLP 
KPLTLRWEP ( SEQ ID NO : 231 ) 
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FIG . 81 

HLA - C 

CSHSMRYFDTAVSRPGRGEPRFISVGYVDDTOFVRFDSDAASPRGEPRAPWVEQ 
EGPEYWDRETQNYKRQAQADRVSLRNLRGYYNQSEDGSHTLQRMYGCDLGPD 
GRLLRGYDQSAYDGKDYIALNEDLRSWTAADTAAQITQRKLEAARAAEQLRAY 
LEGTCVEWLRRYLENGKETLQRAEPPKTHVTHHPLSDHEATLRCWALGFYPAEI 
TLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHMQHEG 
LQEPLTLSWEP ( SEQ ID NO : 232 ) 

FIG . 8J 

HLA - C ( Y84A ; A236C ) 

CSHSMRYFDTAVSRPGRGEPRFISVGYVDDTQFVRFDSDAASPRGEPRAPWVEQ 
EGPEYWDRETQNYKRQAQADRVSLRNLRGAYNQSEDGSHTLQRMYGCDLGPD 
GRLLRGYDQSAYDGKDYIALNEDLRSWTAADTAAQITQRKLEAARAAEQLRAY 
LEGTCVEWLRRYLENGKETLQRAEPPKTHVTHHPLSDHEATLRCWALGFYPAEI 
TLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQRYTCHMQHEG 
LQEPLTLSWEP ( SEQ ID NO : 233 ) 

FIG . 8K 

HLA - C ( Y84C ; A139C ) 

CSHSMRYFDTAVSRPGRGEPRFISVGYVDDTQFVRFDSDAASPRGEPRAPWVEQ 
EGPEYWDRETQNYKRQAQADRVSLRNLRGCYNQSEDGSHTLQRMYGCDLGPD 
GRLLRGYDQSAYDGKDYIALNEDLRSWTAADTCAQITQRKLEAARAAEQLRAY 
LEGTCVEWLRRYLENGKETLQRAEPPKTHVTHHPLSDHEATLRCWALGFYPAEI 
TLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHMQHEG 
LQEPLTLSWEP ( SEQ ID NO : 234 ) 
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FIG . 11A 

1644 

ATGTACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTTGTCACAAACAGTGGCTC 
TCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCG 
CAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATG 
GAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGT 
GAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGAÇCCTGCGCGGCGCCTACAACCAGAGCG 
AGGCCGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCTC 
CGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTGCGCTC 
TTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGG 
AGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGG 
AAGGAGACGCTGCAGCGCACGGACGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCA 
TGAAGCCACCCTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGC 
GGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTTGCGGGGATGGAACC 
TTCCAGAAGTGGGCGGCTGTGGTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGCCATGTGCA 
GCATGAGGGTTTGCCCAAGCCCCTCACCCTGAGATGGGAGGCAGCTGCGGGTGGCGACAAAACTC 
ACACATGCCCACCGTGCCCAGCACCTGAAGCCGCCGGGGGACCGTCAGTCTTCCTCTTCCCCCCA 
AAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAG 
CCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGA 
CAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCAC 
CAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCAT 
CGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCAT 
CCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGC 
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGT 
GCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGATGGCAGC 
AGGGGAACGTCTTCTCATGCTCCGTGATGCACGAGGCTCTGCACAACCACTACACGCAGAAGTCC 
CTCTCCCTGTCTCCGGGTAAA TAGTGA ( SEQ ID NO : 244 ) 

single underline human IL2 leader sequence 
Bold and italicized human A0201 MIIC Class I heavy chain 
Double underlined spacer 
Bold human IgG1 Fc , with LALA substitutions double underlined 
Single underline and italicized stop codons 
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FIG.11B 1644 GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYWDGETR KVKAHSQTHRVDLGTLRGAYNQSEAGSHTVORMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDL RSWTAADMAAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVS DHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAWVPSGQEQRYTCH VQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA PIEKTI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE SNGQPENNYKTTP 
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSLSPGK ( SEQ ID 

NO : 245 ) 

Oct. 8 , 2020 Sheet 24 of 66 

Bold and italicized human A0201 MHC Class I heavy chain 

Double underlined spacer 

Bold human IgGl Fc , with LALA substitutions double underlined 

US 2020/0317747 A1 
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FIG . 11C 

2572 

ATGTATCGCATGCAACTGCTGAGCTGCATTGCACTCTCTCTGGCACTCGTCACCAATTCC GGCTC 
TCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCG 
CAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATG 
GAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGT 
GAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTGCTACAACCAGAGCG 
AGGCCGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCTC 
CGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTGCGCTC 
TTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGG 
AGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGG 
AAGGAGACGCTGCAGCGCACGGACGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCA 
TGAAGCCACCCTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGC 
GGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTTGCGGGGATGGAACC 
TTCCAGAAGTGGGCGGCTGTGGTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGCCATGTGCA 
GCATGAGGGTTTGCCCAAGCCCCTCACCCTGAGATGGGAGGCAGCTGCGGGTGGCGACAAAACTC 
ACACATGCCCACCGTGCCCAGCACCTGAAGCCGCCGGGGGACCGTCAGTCTTCCTCTTCCCCCCA 
AAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAG 
CCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGA 
CAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCAC 
CAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCAT 
CGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCAT 
CCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGC 
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGT 
GCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGATGGCAGC 
AGGGGAACGTCTTCTCATGCTCCGTGATGCACGAGGCTCTGCACAACCACTACACGCAGAAGTCC 
CTCTCCCTGTCTCCGGGTAAA TAGTGA ( SEQ ID NO : 246 ) 

single underline human IL2 leader sequence 
Bold and italicized human A0201 MIIC Class I heavy chain ; with Y84C double underlined 
Double underlined spacer 
Bold human IgG1 Fc , with LALA substitutions double underlined 
Single underline and italicized stop codons 
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FIG . 11D 2572 GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYWDGETR KVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDL RSWTAADMAAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVS DHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQRYTCH VQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA PIEKTI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP 
PVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTOKSLSLSPGK ( SEQ ID 

NO : 247 ) 

Oct. 8 , 2020 Sheet 26 of 66 

Bold and italicized human A0201 MHC Class I heavy chain ; with Y84C double underlined 

Double underlined spacer 

Bold human IgG1 Fc , with LALA substitutions double underlined 

US 2020/0317747 A1 
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FIG , 12A 

1938 

atgtctcgctccgtggccttagctgtgctcgcgctactctctctttctggcctggaggccTTCCTGCCCTCCGACTTCTTC 
CCCTCCGTGGGTGGAGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTAGTAT 
CCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAA 
GTCAAATTTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTT 
GACTTAÇTGAAGAATGGAGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCT 
TTCAGCAAGGACTGGTCTTTCTATCTCTTGTATTATACTGAATTCACCCCCACTG 
AAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACTTTGTCACAGCCCAAGA 
TAGTTAAGTGGGATCGAGACATGTAGTGA ( SEQ ID NO : 248 ) 

lower case B2M leader 
bold and underlined HBV ( C18-27 ) cpitope 
double underlined ( G4S ) 3 
bold human B2M 
single underlined stop codons 

FIG . 12B 

1938 

FLPSDFFPSVGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLL 
KNGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( SEQ 
ID NO : 249 ) 

bold and underlined HBV ( C18-27 ) epitope 
double underlined ( G4S ) 3 
bold human B2M 

FIG . 120 
2452 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCTTCCT 
GCCCTCCGACTTCTTCCCCTCCGTGGGTTGCGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTG 
GTAGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCA 
AATTTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAA 
TGGAGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATC 
TCTTGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTG 
ACTTTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATGTAGTGA ( SEQ ID NO : 250 ) 

Single underline B2M leader 
bold and underlined HBV ( C18-27 ) epitope 
double underlined linker ( G4S ) 3 with Gly - to - Cys substitution at second Gly ( bold and italiced ) 
bold human B2M 
single underlined and italicized stop codons 
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FIG . 12D 
2452 FLPSDFFPSVGCGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPS DIEVDLLKNGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQP KIVKWDRDM ( SEQ ID NO : 251 ) bold and underlined HBV ( C18-27 ) epitope 

double underlined linker ( G4S ) 3 with Gly - to - Cys substitution at second Gly ( bold and 

italicized ) bold human B2M 

Oct. 8 , 2020 Sheet 28 of 66 US 2020/0317747 A1 



Patent Application Publication Oct. 8. 2020 Sheet 29 of 66 US 2020/0317747 A1 

FIG . 13A 

1380 

ATGTATCGCATGCAACTGCTGAGCTGCATTGCACTCTCTCTGGCACTCGTCACCAATTCCGCCCC 
TACTTCCAGCTCCACCAAGAAGACGCAGCTTCAGCTGGAAGCACTGCTGCTCGATCTGCAGATGA 
TACTGAATGGCATTAACAACTACAAAAACCCCAAGCTCACTCGCATGCTGACCGCTAAATTCTAC 
ATGCCCAAGAAGGCTACGGAACTGAAGCACCTGCAGTGCCTTGAGGAGGAACTCAAGCCACTCGA 
GGAGGTGCTGAACCTGGCACAGTCAAAGAACTTTCACCTGCGGCCAAGAGACCTGATTTCGAACA 
TCAACGTGATTGTGCTGGAATTGAAGGGCTCAGAAACTACGTTCATGTGCGAGTACGCCGACGAA 
ACTGCTACTATCGTGGAGTTCTTGAACCGCTGGATCACGTTCTGCCAGAGCATTATTTCAACTCT 
TACCGGTGGAGGTGGTTCTGGAGGTGGTGGATCAGGAGGAGGTGGCTCCGGGGGTGGAGGTAGCG 
CTCCCACGTCATCCTCCACTAAAAAGACCCAGCTGCAACTCGAGGCACTGTTGCTGGACCTCCAG 
ATGATTCTGAACGGAATCAACAACTATAAGAACCCGAAGCTGACTAGAATGTTGACTGCCAAATT 
TTATATGCCAAAGAAGGCAACTGAGTTGAAGCATCTGCAATGCCTGGAAGAGGAGCTGAAGCCAC 
TGGAAGAGGTGCTTAACCTCGCTCAGTCCAAGAACTTCCATCTGCGCCCACGGGACCTTATCTCC 
AACATTAACGTGATCGTGCTGGAACTGAAGGGATCCGAAACCACTTTTATGTGCGAATACGCTGA 
CGAAACCGCCACTATCGTCGAGTTCCTGAACAGGTGGATCACCTTCTGCCAGTCCATTATCTCCA 
CCCTCACCGGAGGAGGAGGATCCGGTGGTGGAGGCTCGGGTGGAGGAGGCTCAGGAGGAGGCGGA 
AGCGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCG 
CTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCC 
AGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACA 
CGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCGCCTACAA 
CCAGAGCGAGGCCGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGC 
GCTTCCTCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGAC 
CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCA 
TGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGATACCTGG 
AGAACGGGAAGGAGACGCTGCAGCGCACGGACGCCCCCAAAACGCATATGACTCACCACGCTGTC 
TCTGACCATGAAGCCACCCTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGAC 
CTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTTGCGGGG 
ATGGAACCTTCCAGAAGTGGGCGGCTGTGGTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGC 
CATGTGCAGCATGAGGGTTTGCCCAAGCCCCTCACCCTGAGATGGGAGGCAGCTGCGGGTGGCGA 
CAAAACTCACACATGCCCACCGTGCCCAGCACCTGAAGCCGCCGGGGGAÇCGTCAGTCTTCCTCT 
TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTG 
GACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA 
TGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCG 
TCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA 
GCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCT 
GCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCT 
ATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACG 
CCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAG 
ATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCACGAGGCTCTGCACAACCACTACACGC 
AGAAGTCCCTCTCCCTGTCTCCGGGTAAATAGTGA ( SEQ ID NO : 252 ) 

Single underline human IL2 signal 
Bold and italicized human IL2 ( H16A ; F42A ) 
Double underlined ( G4S ) 4 
Bold human A0201 MHC Class I H chain 
Bold and double underlined AAAGG spacer coding 
Italicized human IgG1 Fc ( LALA ) 
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Single underline and italicized stop codons 

FIG . 13B 

1380 

APTSSSTKKTQLQLEALLLDLOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCL 
EEELKP LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADETATIVEFL 
NRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSAPTSSSTKKTCLQLEALLLDLOMI 
LNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPR 
DLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLTGGGGSGGGG 
SGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVREDSDAASQRMEPR 
APWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGAYNQSEAGSHTVQRMYGCDVGSDW 
RFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVAEQLRAYLEGTCVE 
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDOT 
QDTELVETRPCGDGTF KWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTH 
TCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE 
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQ 
PREPOVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD 
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSLSPGK ( SEQ ID 
NO : 253 ) 

Bold and italicized human IL2 ( H16A ; F42A ) 
Double underlined ( G4S ) 4 
Bold human A0201 MHC Class I H chain 
Bold and double underlined AAAGG spacer 
Italicized human IgG1 Fc ( LALA ) 
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FIG . 130 

1715 

ATGTATCGCATGCAACTGCTGAGCTGCATTGCACTCTCTCTGGCACTCGTCACCAATTCCGCCCC 
TACTTCCAGCTCCACCAAGAAGACGCAGCTTCAGCTGGAAGCACTGCTGCTCGATCTGCAGATGA 
TACTGAATGGCATTAACAACTACAAAAACCCCAAGCTCACTCGCATGCTGACCGCTAAATTCTAC 
ATGCCCAAGAAGGCTACGGAACTGAAGCACCTGCAGTGCCTTGAGGAGGAACTCAAGCCACTCGA 
GGAGGTGCTGAACCTGGCACAGTCAAAGAACTTTCACCTGCGGCCAAGAGACCTGATTTCGAACA 
TCAACGTGATTGTGCTGGAATTGAAGGGCTCAGAAACTACGTTCATGTGCGAGTACGCCGACGAA 
ACTGCTACTATCGTGGAGTTCTTGAACCGCTGGATCACGTTCTGCCAGAGCATTATTTCAACTCT 
TACCGGTGGAGGTGGTTCTGGAGGTGGTGGATCAGGAGGAGGTGGCTCCGGGGGTGGAGGTAGCG 
CTCCCACGTCATCCTCCACTAAAAAGACCCAGCTGCAACTCGAGGCACTGTTGCTGGACCTCCAG 
ATGATTCTGAACGGAATCAACAACTATAAGAACCCGAAGCTGACTAGAATGTTGACTGCCAAATT 
TTATATGCCAAAGAAGGCAACTGAGTTGAAGCATCTGCAATGCCTGGAAGAGGAGCTGAAGCCAC 
TGGAAGAGGTGCTTAACCTCGCTCAGTCCAAGAACTTCCATCTGCGCCCACGGGACCTTATCTCC 
AACATTAACGTGATCGTGCTGGAACTGAAGGGATCCGAAACCACTTTTATGTGCGAATACGCTGA 
CGAAACCGCCACTATCGTCGAGTTCCTGAACAGGTGGATCACCTTCTGCCAGTCCATTATCTCCA 
CCCTCACCGGAGGAGGAGGATCCGGTGGTGGAGGCTCGGGTGGAGGAGGCTCAGGAGGAGGCGGA 
AGCGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCG 
CTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCC 
AGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACA 
CGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTGCTACAA 
CCAGAGCGAGGCCGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGC 
GCTTCCTCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGAC 
CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCA 
TGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGATACCTGG 
AGAACGGGAAGGAGACGCTGCAGCGCACGGACGCCCCCAAAACGCATATGACTCACCACGCTGTC 
TCTGACCATGAAGCCACCCTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGAC 
CTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTTGCGGGG 
ATGGAACCTTCCAGAAGTGGGCGGCTGTGGTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGC 
CATGTGCAGCATGAGGGTTTGCCCAAGCCCCTCACCCTGAGATGGGAGGCAGCTGCGGGTGGCGA 
CAAAACTCACACATGCCCACCGTGCCCAGCACCTGAAGCCGCCGGGGGAÇCGTCAGTCTTCCTCT 
TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTG 
GACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA 
TGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCG 
TCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA 
GCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCT 
GCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCT 
ATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACG 
CCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAG 
ATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCACGAGGCTCTGCACAACCACTACACGC 
AGAAGTCCCTCTCCCTGTCTCCGGGTAAATAGTGA ( SEQ ID NO : 254 ) 

Single underline human IL2 signal 
Bold and italicized human IL2 ( H16A ; F42A ) 
Double underlined ( G4S ) 4 
Bold human A0201 MHC Class I H chain , with Y84C double underlined 
Bold and double underlined AAAGG spacer coding 
Italicized human IgG1 Fc ( LALA ) 
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Single underline and italicized stop codons 

FIG . 13D 

1715 

APTSSSTKKTQLQLEALLLDLQMI LNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCL 
EEELKP LEEVLNLAQSKNEHLRPRDLISNINVIVLELKGSETTEMCEYADE TATIVEFL 
NRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMI 
LNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPR 
DLISNINVIVLELKGSETTEMCEYADETATIVEFLNRWITFCQSIISTLTGGGGSGGGG 
SGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRME PR 
APWIEQEGPEYWDGE TRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVORMYGCDVGSDW 
RFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVAEQLRAYLEGTCVE 
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDOT 
QDTELVETRPCGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTH 
TCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE 
VHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGO 
PREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD 
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSLSPGK ( SEQ ID 
NO : 255 ) 

Bold and italicized human IL2 ( H16A F42A ) 
Double underlined ( G4S ) 4 
Bold human A0201 MHC Class I H chain , with Y84C double underlined 
Bold and double underlined AAAGG spacer 
Italicized human IgG1 Fc ( LALA ) 
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FIG . 14A 
2316 

ATGTATCGCATGCAACTGCTGAGCTGCATTGCACTCTCTCTGGCACTCGTCACCAATTCCGTTAT 
CCACGTGACCAAGGAAGTGAAAGAAGTGGCAACGCTGTCCTGTGGTCACAATGTTTCTGTTGAAG 
AGCTGGCACAAACTCGCATCTACTGGCAAAAGGAGAAGAAAATGGTGCTGACTATGATGTCTGGG 
GACATGAATATATGGCCCGAGTACAAGAACCGGACCATCTTTGATATCACTAATAACCTCTCCAT 
TGTGATCCTGGCTCTGCGCCCATCTGACGAGGGCACATACGAGTGTGTTGTTCTGGCCTATGAAA 
AAGACGCTTTCAAGCGGGAACACCTGGCTGAAGTGACGTTATCAGTCAAAGCTGACTTCCCTACA 
CCTAGTATATCTGACTTTGAAATTCCAACTTCTAATATTAGAAGGATAATTTGCTCAACCTCTGG 
AGGTTTTCCAGAGCCTCACCTCTCCTGGTTGGAAAATGGAGAAGAATTAAATGCCATCAACACAA 
CAGTTTCCCAAGATCCTGAAACTGAGCTCTATGCTGTTAGCAGCAAACTGGATTTCAATATGACA 
ACCAACCACAGCTTCATGTGTCTCATCAAGTATGGACATTTAAGAGTGAATCAGACCTTCAACTG 
GAATACAACCAAGCAAGAGCATTTTCCTGATAACGGAGGAGGAGGATCCGGTGGTGGAGGCTCGG 
GTGGAGGAGGCTCAGGAGGAGGCGGAAGCGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG 
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGT 
GCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGG 
GTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGAC 
CTGGGGACCCTGCGCGGCGCCTACAACCAGAGCGAGGCCGGTTCTCACACCGTCCAGAGGATGTA 
TGGCTGCGACGTGGGGTCGGACTGGCGCTTCCTCCGCGGGTACCACCAGTACGCCTACGACGGCA 
AGGATTACATCGCCCTGAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACC 
ACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTG 
CGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAGGAGACGCTGCAGCGCACGGACGCCCCCA 
AAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTGCTGGGCCCTGAGC 
TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGA 
GCTCGTGGAGACCAGGCCTTGCGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTGGTGGTGCCTT 
CTGGACAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCAAGCCCCTCACCCTG 
AGATGGGAGGCAGCTGCGGGTGGCGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAAGC 
CGCCGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGA 
CCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGG 
TACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCAC 
GTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGAÇTGGCTGAATGGCAAGGAGTAÇAAGT 
GCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAG 
CCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAG 
CCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGC 
AGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTAC 
AGCAAGCTCACCGTGGACAAGAGCAGATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
CGAGGCTCTGCACAACCACTACACGCAGAAGTCCCTCTCCCTGTCTCCGGGTAAATAGTGA 
( SEQ ID NO : 256 ) 

Single underline human IL2 signal 
Bold and italicized CD80 ( K86A ) 
Double underlined ( G4S ) 4 
Bold human A0201 MHC Class I H chain 
Bold and double underlined AAAGG spacer coding 
Italicized human IgG1 Fc ( LALA ) 
Single underlined and italicized stop codons 
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FIG . 14B 
2316 

VIHVTKEVKEVATLSCGHNVSVEELAQTRIYWQKEKKMVLTMMSGDMNIWPEYKNRTIF 
DITNNLSIVILALRPSDEGTYECVVLAYEKDAFKREHLAEVTLSVKADFPTPSISDFEI 
PTSNIRRIICSTSGGFPEPHLSWLENGEELNAINTTVSODPETELYAVSSKLDFNMTTN 
HSFMCLIKYGHLRVNQTFNWNTTKQEHFPDNGGGGSGGGGSGGGGSGGGGSGSHSMRYF 
FTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYWDGETRKV 
KAHSQTHRVDLGTLRGAYNQSEAGSHTVORMYGCDVGSDWRFLRGYHQYAYDGKDYIAL 
KEDLRSWTAADMAAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAP 
KTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPCGDGTFQKW 
AAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEAAGGPSVFLF 
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV 
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN 
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOOG 
NVFSCSVMHEALHNHYTOKSLSLSPGK ( SEQ ID NO : 257 ) 

Bold and italicized CD80 ( K86A ) 
Double underlined ( G4S 4 
Bold human A0201 MHC Class I H chain 
Bold and double underlined AAAGG spacer 
Italicized human IgG1 Fc ( LALA ) 
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FIG . 140 

2456 

ATGTATCGCATGCAACTGCTGAGCTGCATTGCACTCTCTCTGGCACTCGTCACCAATTCCGTTAT 
CCACGTGACCAAGGAAGTGAAAGAAGTGGCAACGCTGTCCTGTGGTCACAATGTTTCTGTTGAAG 
AGCTGGCACAAACTCGCATCTACTGGCAAAAGGAGAAGAAAATGGTGCTGACTATGATGTCTGGG 
GACATGAATATATGGCCCGAGTACAAGAACCGGACCATCTTTGATATCACTAATAACCTCTCCAT 
TGTGATCCTGGCTCTGCGCCCATCTGACGAGGGCACATACGAGTGTGTTGTTCTGGCCTATGAAA 
AAGACGCTTTCAAGCGGGAACACCTGGCTGAAGTGACGTTATCAGTCAAAGCTGACTTCCCTACA 
CCTAGTATATCTGACTTTGAAATTCCAACTTCTAATATTAGAAGGATAATTTGCTCAACCTCTGG 
AGGTTTTCCAGAGCCTCACCTCTCCTGGTTGGAAAATGGAGAAGAATTAAATGCCATCAACACAA 
CAGTTTCCCAAGATCCTGAAACTGAGCTCTATGCTGTTAGCAGCAAACTGGATTTCAATATGACA 
ACCAACCACAGCTTCATGTGTCTCATCAAGTATGGACATTTAAGAGTGAATCAGACCTTCAACTG 
GAATACAACCAAGCAAGAGCATTTTCCTGATAACGGAGGAGGAGGATCCGGTGGTGGAGGCTCGG 
GTGGAGGAGGCTCAGGAGGAGGCG AGCGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG 
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGT 
GCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGG 
GTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGAC 
CTGGGGACCCTGCGCGGCTGCTACAACCAGAGCGAGGCCGGTTCTCACACCGTCCAGAGGATGTA 
TGGCTGCGACGTGGGGTCGGACTGGCGCTTCCTCCGCGGGTACCACCAGTACGCCTACGACGGCA 
AGGATTACATCGCCCTGAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACC 
ACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTG 
CGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAGGAGACGCTGCAGCGCACGGACGCCCCCA 
AAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTGCTGGGCCCTGAGC 
TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGA 
GCTCGTGGAGACCAGGCCTTGCGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTGGTGGTGCCTT 
CTGGACAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCAAGCCCCTCACCCTG 
AGATGGGAGGCAGCTGCGGGTGGCGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAAGC 
CGCCGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACAÇCCTCATGATCTCCCGGA 
CCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGAÇCCTGAGGTCAAGTTCAACTGG 
TACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCAC 
GTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGAÇTGGCTGAATGGCAAGGAGTACAAGT 
GCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAG 
CCCCGAGAACCAÇAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAG 
CCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGC 
AGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTAC 
AGCAAGCTCACCGTGGACAAGAGCAGATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
CGAGGCTCTGCACAACCACTACACGCAGAAGTCCCTCTCCCTGTCTCCGGGTAAATAGTGA 
( SEQ ID NO : 258 ) 

Single underline human IL2 signal 
Bold and italicized CD80 ( K86A ) 
Double underlined ( G4S ) 4 
Bold human A0201 MHC Class I H chain with Y84C double underlined 
Bold and double underlined AAAGG spacer coding 
Italicized human IgG1 Fc ( LALA ) 
Single underlined and italicized stop codons 
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FIG . 14D 
2456 

VIHVTKEVKEVATLSCGHNVSVEELAQTRIYWQKEKKMVLTMMSGDMNIWPEYKNRTIF 
DITNNLSIVILALRPSDEGTYECVVLAYEKDAFKREHLAEVTLSVKADFPTPSISDFEI 
PTSNIRRIICSTSGGFPEPHLSWLENGEELNAINTTVSODPETELYAVSSKLDFNMTTN 
HSFMCLIKYGHLRVNOTENWNTTKQEHFPDNGGGGSGGGGSGGGGSGGGGSGSHSMRYF 
FTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYWDGETRKV 
KAHSQTHRVDLGTLRGCYNQSEAGSHTVORMYGCDVGSDWRFLRGYHQYAYDGKDYIAL 
KEDLRSWTAADMAAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAP 
KTHMTHHAV?DHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPCGDGTFQKW 
AAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEAAGGPSVFLF 
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV 
VSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREEMTKN 
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG 
NVFSCSVMHEALHNHYTOKSLSLSPGK ( SEQ ID NO : 259 ) 

Bold and italicized CD80 ( K86A ) 
Double underlined ( G4S / 4 
Bold human A0201 MHC Class I H chain with Y84C double underlined 
Bold and double underlined AAAGG spacer 
Italicized human IgG1 Fc ( LALA ) 
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FIG . 15A 

2453 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCTTCCT 
GCCCTCCGACTTCTTCCCCTCCGTGGGTGGAGGTGGTTCTGGAG GCGGTTCGGGCGGAGGTG 
GTAGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCA 
AATTTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAA 
TGGAGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATC 
TCTTGTATTATAÇTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTG 
ACTTTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATGGGTGGCGGGGGGTCCGGAGGAGG 
TGGATCCGGCGGAGGGGGATCTGGCGGAGGCGGATCAGGAGGTGGCGGCTCTGACCCTGCAGGCC 
TGCTGGATCTGCGGCAGGGCATGTTCGCACAACTCGTGGCCCAGAACGTGCTGCTGATCGATGGA 
CCGCTGTCCTGGTACTCCGACCCGGGACTTGCCGGAGTGTCACTGACTGGAGGATTGTCCTACGC 
CGAAGATACGAAGGAGCTCGTCGTGGCGAAGGCCGGAGTGTACTATGTGTTCTTCCAGCTCGAAC 
TCCGGAGAGTCGTGGCCGGGGAAGGCTCCGGCTCCGTGTCACTTGCCCTGCACCTCCAGCCACTT 
CGGTCGGCCGCTGGAGCCGCCGCACTGGCCCTGACCGTCGACCTCCCTCCTGCGTCCTCCGAGGC 
TCGCAACTCGGCCTTCGGATTCCAAGGGCGCCTTCTGCACCTGTCCGCGGGACAGAGGCTGGGGG 
TGCATCTGCATACTGAAGCGCGGGCACGGCATGCTTGGCAGCTGACTCAGGGAGCAACTGTCCTG 
GGTCTGTTCCGCGTGACTCCGGAAATCCCCGCCGGTGGAGGTGGCTCAGGAGGCGGCGGCAGCGG 
TGGAGGAGGGAGCGGAGGAGGCGGATCCGGTGGAGGCGGAAGCGACCCTGCCGGACTCCTGGATC 
TGCGGCAGGGCATGTTCGCCCAGTTGGTGGCGCAGAACGTCCTGCTCATTGACGGGCCGCTGTCG 
TGGTACAGCGATCCGGGCTTGGCCGGAGTCTCGCTGACCGGAGGACTCAGCTACGCCGAAGATAC 
CAAGGAGCTGGTCGTGGCCAAGGCCGGAGTGTACTACGTGTTCTTCCAACTGGAACTGCGCCGGG 
TGGTGGCTGGCGAAGGATCCGGGTCGGTGTCCCTGGCCCTGCATCTGCAGCCTCTGCGCTCAGCC 
GCAGGAGCAGCCGCCTTGGCGCTCACCGTGGACCTTCCGCCCGCCTCCTCGGAAGCCCGGAACAG 
CGCCTTCGGCTTCCAAGGCAGACTCCTGCACTTGAGCGCGGGCCAGAGACTGGGAGTGCACCTCC 
ACACCGAAGCGCGCGCAAGGCACGCCTGGCAGCTCACCCAGGGAGCCACCGTGCTGGGCTTGTTT 
CGAGTCACCCCCGAGATCCCAGCCGGCGGAGGAGGTTCCGGTGGCGGTGGATCAGGCGGTGGAGG 
CTCGGGTGGAGGGGGTAGCGGAGGGGGTGGTTCCGACCCCGCAGGACTGCTGGACCTCCGGCAGG 
GGATGTTCGCGCAACTGGTGGCTCAGAATGTCCTGCTGATTGACGGCCCCCTGTCGTGGTACTCG 
GACCCTGGCCTTGCCGGCGTGTCCTTGACTGGAGGGCTGTCGTACGCCGAGGACACTAAGGAGCT 
GGTCGTGGCCAAAGCCGGCGTGTACTACGTGTTCTTTCAGCTGGAACTGAGGAGAGTGGTGGCGG 
GAGAAGGCAGCGGCTCAGTGTCCCTCGCCCTGCACCTTCAACCACTCCGCTCTGCCGCTGGTGCA 
GCTGCGCTCGCCCTCACTGTGGATCTTCCACCGGCAAGCTCCGAGGCCAGAAACTCCGCCTTCGG 
GTTCCAGGGGAGGCTGCTGCATCTCTCCGCCGGCCAGAGACTGGGCGTGCACTTGCACACTGAGG 
CTAGGGCTCGCCATGCCTGGCAGCTGACCCAGGGCGCCACTGTGCTGGGACTGTTCCGGGTGACC 
CCAGAAATCCCGGCCTCCTAGTGA ( SEQ ID NO : 260 ) 

Single underline B2M leader 
bold and italicized HBV ( C18-27 ) epitope 
double underlined ( G4S ) 3 
italicized human B2M 
double underlined ( G4S ) 5 
bold 4-1BBL ( K127A ) 
single underlined and italicized stop codons 
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FIG . 15B 
2453 

FLPSDFFPSVGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSD 
IEVDLLKNGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSOPKIV 
KWDRDMGGGGSGGGGSGGGGSGGGGSGGGGSDPAGLLDLRQGMFAQLVAQNVLLIDGPL 
SWYSDPGLAGVSLTGGLSYAEDTKELVVAKAGVYYVFFQLELRRVVAGEGSGSVSLALH 
LQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHA 
WOLTQGATVLGLFRVTPEIPAGGGGSGGGGSGGGGSGGGGSGGGGSDPAGLLDLRQGMF 
AQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYAEDTKELVVAKAGVYYVFFQLELRR 
WVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQ 
RLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGGGGSGGGGSGGGGSGGGGSGGG 
GSDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYAEDTKELVVA 
KAGVYYVFFOLELRRVVAGEGSGSVSLALHLOPLRSAAGAAALALTYDLPPASSEARNS 
AFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAS ( SEQ 
ID NO : 261 ) 

bold and italicized HBV ( C18-27 ) epitope 
double underlined ( G4S ) 3 
italicized human B2M 
double underlined ( G4S ) 5 
bold 4-1BBL ( K127A ) 
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FIG . 150 
2454 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCTTCCT 
GCCCTCCGACTTCTTCCCCTCCGTGGGTTGCGGTGGTTCTGGAGG GGCGGTTCGGGCGGAGGTG 
GTAGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCA 
AATTTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAA 
TGGAGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATC 
TCTTGTATTATAÇTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTG 
ACTTTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATGGGTGGCGGGGGGTCCGGAGGAGG 
TGGATCCGGCGGAGGGGGATCTGGCGGAGGCGGATCAGGAGGTGGCGGCTCTGACCCTGCAGGCC 
TGCTGGATCTGCGGCAGGGCATGTTCGCACAACTCGTGGCCCAGAACGTGCTGCTGATCGATGGA 
CCGCTGTCCTGGTACTCCGACCCGGGACTTGCCGGAGTGTCACTGACTGGAGGATTGTCCTACGC 
CGAAGATACGAAGGAGCTCGTCGTGGCGAAGGCCGGAGTGTACTATGTGTTCTTCCAGCTCGAAC 
TCCGGAGAGTCGTGGCCGGGGAAGGCTCCGGCTCCGTGTCACTTGCCCTGCACCTCCAGCCACTT 
CGGTCGGCCGCTGGAGCCGCCGCACTGGCCCTGACCGTCGACCTCCCTCCTGCGTCCTCCGAGGC 
TCGCAACTCGGCCTTCGGATTCCAAGGGCGCCTTCTGCACCTGTCCGCGGGACAGAGGCTGGGGG 
TGCATCTGCATACTGAAGCGCGGGCACGGCATGCTTGGCAGCTGACTCAGGGAGCAACTGTCCTG 
GGTCTGTTCCGCGTGACTCCGGAAATCCCCGCCGGTGGAGGTGGCTCAGGAGGCGGCGGCAGCGG 
TGGAGGAGGGAGCGGAGGAGGCGGATCCGGTGGAGGCGGAAGCGACCCTGCCGGACTCCTGGATC 
TGCGGCAGGGCATGTTCGCCCAGTTGGTGGCGCAGAACGTCCTGCTCATTGACGGGCCGCTGTCG 
TGGTACAGCGATCCGGGCTTGGCCGGAGTCTCGCTGACCGGAGGACTCAGCTACGCCGAAGATAC 
CAAGGAGCTGGTCGTGGCCAAGGCCGGAGTGTACTACGTGTTCTTCCAACTGGAACTGCGCCGGG 
TGGTGGCTGGCGAAGGATCCGGGTCGGTGTCCCTGGCCCTGCATCTGCAGCCTCTGCGCTCAGCC 
GCAGGAGCAGCCGCCTTGGCGCTCACCGTGGACCTTCCGCCCGCCTCCTCGGAAGCCCGGAACAG 
CGCCTTCGGCTTCCAAGGCAGACTCCTGCACTTGAGCGCGGGCCAGAGACTGGGAGTGCACCTCC 
ACACCGAAGCGCGCGCAAGGCACGCCTGGCAGCTCACCCAGGGAGCCACCGTGCTGGGCTTGTTT 
CGAGTCACCCCCGAGATCCCAGCCGGCGGAGGAGGTTCCGGTGGCGGTGGATCAGGCGGTGGAGG 
CTCGGGTGGAGGGGGTAGCGGAGGGGGTGGTTCCGACCCCGCAGGACTGCTGGACCTCCGGCAGG 
GGATGTTCGCGCAACTGGTGGCTCAGAATGTCCTGCTGATTGACGGCCCCCTGTCGTGGTACTCG 
GACCCTGGCCTTGCCGGCGTGTCCTTGACTGGAGGGCTGTCGTACGCCGAGGACACTAAGGAGCT 
GGTCGTGGCCAAAGCCGGCGTGTACTACGTGTTCTTTCAGCTGGAACTGAGGAGAGTGGTGGCGG 
GAGAAGGCAGCGGCTCAGTGTCCCTCGCCCTGCACCTTCAACCACTCCGCTCTGCCGCTGGTGCA 
GCTGCGCTCGCCCTCACTGTGGATCTTCCACCGGCAAGCTCCGAGGCCAGAAACTCCGCCTTCGG 
GTTCCAGGGGAGGCTGCTGCATCTCTCCGCCGGCCAGAGACTGGGCGTGCACTTGCACACTGAGG 
CTAGGGCTCGCCATGCCTGGCAGCTGACCCAGGGCGCCACTGTGCTGGGACTGTTCCGGGTGACC 
CCAGAAATCCCGGCCTCCTAGTGA ( SEQ ID NO : 262 ) 

Single underline B2M leader 
bold and italicized HBV ( C18-27 ) epitope 
double underlined ( G4S ) 3 with Gly - to - Cys substitution at second Gly ( bold and italicized ) 
italicized human B2M 
double underlined ( G4S ) 5 
bold 4-1BBL ( K127A ) 
single underlined and italicized stop codons 



Patent Application Publication Oct. 8. 2020 Sheet 40 of 66 US 2020/0317747 A1 

FIG . 15D 

2454 

FLPSDFFPSVGCGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSD 
IEVDLLKNGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIV 
KWDRDMGGGGSGGGGSGGGGSGGGGSGGGGSDPAGLLDLRQGMFAQLVAQNVLLIDGPL 
SWYSDPGLAGVSLTGGLSYAEDTKELVVAKAGVYYVFFQLELRRVVAGEGSGSVSLALH 
LOPLRSAAGAAALALTYDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHA 
WOLTQGATVLGLFRVTPEIPAGGGGSGGGGSGGGGSGGGGSGGGGSDPAGLLDLRQGMF 
AQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYAEDTKELVVAKAGVYYVFFQLELRR 
VVAGEGSGSVSLALHLOPLRSAAGAAALALTVDLPPASSEARNSAFGFOGRLLHLSAGQ 
RLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGGGGSGGGGSGGGGSGGGGSGGG 
GSDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWY SDPGLAGVSLTGGLSYAEDTKELVVA 
KAGVYYVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARNS 
AFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAS ( SEQ 
ID NO : 263 ) 

bold and italicized HBV ( C18-27 ) epitope 
double underlined ( G4S ) 3 with Gly - to - Cys substitution at second Gly ( bold and italicized ) 
italicized human B2M 
double underlined ( G4S ) 5 
bold 4-1BBL ( K127A ) 
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FIG . 16A 

839 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCAACCT 
GGTGCCGATGGTGGCGACCGTGGGGGGAGGAGCCTCAGGAGGAGGAGGATCCGGGGGTGGAGGTA 
GCATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATG TGATAG ( SEQ ID NO : 264 ) 

Single underline B2M leader 
Bold and italicized CMV pp65 ( 495-503 ) epitope 
Double underlined linker 
Bold B2M 
Single underlined and italicized stop codons 

FIG . 16B 

839 

NLVPMVATVGGGASGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDI 
EVDLLKNGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVK 
WDRDM ( SEQ ID NO : 265 ) 

Bold and italicized CMV pp65 ( 495-503 ) epitope 
Double underlined linker 
Bold B2M 

FIG . 160 

1717 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCAACCT 
GGTGCCGATGGTGGCGACCGTGGGGTGCGGAGGCTCAGGAGGAGGAGGATCCGGGGGTGGAGGTA 
GCATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATGTGATAG ( SEQ ID NO : 266 ) 

Single underline B2M signal 
Bold and italicized CMV epitope 
Double underlined linker with Cys - encoding codon in bold and italicized 
Bold B2M 
Single underlined and italicized stop codons 



Patent Application Publication 

FIG . 16D 
1717 NLVPMVATVGCGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( SEQ 

ID NO : 267 ) 

Bold and italicized CMV epitope 

Double underlined linker with Cys in bold and italicized 

Bold B2M 
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FIG . 17A 

2723 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCGGCCT 
GTCCCGGTACGTGGCCCGGCTGGGTGGAGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATGTAGTGA ( SEQ ID NO : 268 ) 

Single underline B2M leader 
Bold and italicized HBV Pol ( 455-463 ) epitope 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
single underlined and italicized stop codons 

FIG . 17B 
2723 

GLSRYVARLGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( ( SEQ 
ID NO : 269 ) 

Bold and italicized IBV Pol ( 455-463 ) epitope 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
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FIG . 170 

2724 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCC GGCCT 
GTCCCGGTACGTGGCCCGGCTGGGT TGCGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATGTAGTGA ( SEQ ID NO : 270 ) 

Single underline B2M leader 
Bold and italicized HBV Pol ( 455-463 ) epitope 
Double underlined linker ( G4S ) 3 with Gly - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold human B2M 
single underlined and italicized stop codons 

FIG . 17D 

2724 

GLSRYVARLGCGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( SEQ 
ID NO : 271 ) 

Bold and italicized HBV Pol ( 455-463 ) epitope 
Double underlined linker ( G4S ) 3 with Gly - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold human B2M 
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FIG . 18A 
2725 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCAAGCT 
GCACCTGTACTCCCACCCCATCGGTGGAGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATG TAGTGA ( SEQ ID NO : 272 ) 

Single underline B2M leader 
Bold and italicized HBV Pol ( 502-510 ) 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
single underlined and italicized stop codons 

FIG . 18B 

2725 

KLHLYSHPIGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFT PTEKDEYACRVNHVTLSQPKIVKWDRDM ( SEQ 
ID NO : 273 ) 

Bold and italicized HBV Pol ( 502-510 ) 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
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FIG . 180 
2726 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCAAGCT 
GCACCTGTACTCCCACCCCATCGGT TGCGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATG TAGTGA ( SEQ ID NO : 274 ) 

Single underline B2M leader 
Bold and italicized HBV Pol ( 502-510 ) 
Double underlined linker ( G4S ) 3 with Gly - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold human B2M 
single underlined and italicized stop codons 

FIG . 18D 
2726 

KLHLYSHPIGCGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( SEQ 
ID NO : 275 ) 

Bold and italicized HBV Pol ( 502-510 ) 
Double underlined linker ( G4S ) 3 with Gly - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold human B2M 
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FIG . 19A 

2727 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCTTCCT 
GCTGTCCCTGGGCATCCACCTGGGTGGAGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATG TAGTGA ( SEQ ID NO : 276 ) 

Single underline B2M leader 
Bold and italicized HBV Pol ( 575-583 ) 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
single underlined and italicized stop codons 

FIG . 19B 

2727 

FLLSLGIHLGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( ( SEQ 
ID NO : 277 ) 

Bold and italicized HBV Pol ( 575-583 ) 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
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FIG . 190 
2728 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCTTCCT 
GCTGTCCCTGGGCATCCACCTGGGT TGCGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATG TAGTGA ( SEQ ID NO : 278 ) 

Single underline B2M leader 
Bold and italicized HBV Pol ( 575-583 ) 
Double underlined ( G4S ) 3 linker with Gly - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold human B2M 
single underlined and italicized stop codons 

FIG . 19D 

2728 

FLLSLGIHLGCGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( SEQ 
ID NO : 279 ) 

Bold and italicized HBV Pol ( 575-583 ) 
Double underlined ( G4S ) 3 linker with Gly - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold human B2M 
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FIG . 20A 

2729 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCGCCCT 
GATGCCCCTGTACGCCTGCATCGGTGGAGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATG TAGTGA ( SEQ ID NO : 280 ) 

Single underline B2M leader 
Bold and italicized HBV Pol ( 655-663 ) 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
single underlined and italicized stop codons 

FIG . 20B 
2729 

ALMP LYACIGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( SEQ 
ID NO : 281 ) 

Bold and italicized HBV Pol ( 655-663 ) 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
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FIG . 200 
2730 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCGCCCT 
GATGCCCCTGTACGCCTGCATCGGT TGCGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATG TAGTGA ( SEQ ID NO : 282 ) 

Single underline B2M leader 
Bold and italicized HBV Pol ( 655-663 ) 
Double underlined ( G4S ) 3 linker with Gly - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold human B2M 
single underlined and italicized stop codons 

FIG . 20D 
2730 

ALMPLYACIGCGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( SEQ 
ID NO : 283 ) 

Bold and italicized HBV Pol ( 655-663 ) 
Double underlined ( G4S ) 3 linker with Gly - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold human B2M 
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FIG . 21A 
2731 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCTCCCT 
GTACGCCGACTCCCCCTCCGTGGGTGGAGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGASTGGTCTTTCTATCTCT 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACATGTAGTGA ( SEQ ID NO : 284 ) 

Single underline B2M leader 
Bold and italicized HBV Pol ( 816-824 ) 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
single underlined and italicized stop codons 

FIG . 21B 
2731 

SLYADSPSVGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDE YACRVNHVTLSQPKIVKWDRDM ( SEQ 
ID NO : 285 ) 

Bold and italicized HBV Pol ( 816-824 ) 
Double underlined ( G4S ) 3 linker 
Bold human B2M 
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FIG . 210 

2732 

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCCTCCCT 
GTACGCCGACTCCCCCTCCGTGGGTIGOGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTA 
GTATCCAGCGTACTCCAAAGATTCAGGTTTACICATGCCATCCAGCAGAGAATGGAAAGTCAAAT 
TTCCTGAATTGCTATGTGTCTGGGITTCAICCATCCGACAITGAAGTTGACTIACTGAAGAATGG 
AGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAG AAGGACTGGTCTTTCTATCICI 
TGTATTATACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACT 
TTGTCACA CAAGATAGTTAAGTGG TCGAGACATGTAGTGA ( SEQ ID NO : 286 ) 

Single underline - B2M leader 
Bold and italicized - HBV Pol ( 816-824 ) 
Double underlined - ( G4S ) 3 linker with Gly - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold - human B2M 
single underlined and italicized -- stop codons 

FIG . 21D 

2732 

SIYADSPSVGCGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK 
NGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM ( SEO 
ID NO : 287 ) 

Bold and italicized - HBV Pol ( 816-824 ) 
Double underlined - ( G4S ) 3 linker with Glv - to - Cys substitution at second Gly ( bold and 
italicized ) 
Bold - human 62M 
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FIG . 22A 

1777 – HIL - 2 signal ; hIL2 ( H16A ; F42A ) ; ( G4S ) 4 linker ; hIL2 ( H16A ; F42A ) ; HLA A11 
H chain ( Y84A ; A236C ) ; AAAGG linker ; hIgG1 Fc ( L234A ; L235A ) 

MYRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPK 
LTRMLTAKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNIN 
VIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGG 
GSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMP 
KKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTF 
MCEYADETATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSGSHSM 
RYFYTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEY 
WDQETRNVKAQSQTDRVDLGTLRGAYNQSEDGSHTIQIMYGCDVGPDGRFLRG 
YRQDAYDGKDYIALNEDLRSWTAADMAAQITKRKWEAAHAAEQQRAYLEGTC 
VEWLRRYLENGKETLQRTDPPKTHMTHHPISDHEATLRCWALGFYPAEITLTWQ 
RDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGEEQRYTCHVQHEGLPKPLT 
LRWEAAAGGDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV 
SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE 
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFY 
PSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSV 
MHEALHNHYTOKSLSLSPGK 

FIG . 22B 
1781 – hIL - 2 signal ; hIL2 ( H16A ; F42A ) ; ( G4S ) 4 linker ; hIL2 ( H16A ; F42A ) ; G4S ) 4 
linker ; HLA - A A11 ( Y84A ; A236C ) ; G4S ) 6 linker ; hIgG1 Fc ( L234A ; L235A ) 

MYRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPK 
LTRMLTAKFYMPKKATELKHLQCLEEELKPLEEVLNLARSKNFHLRPRDLISNIN 
VIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGG 
GSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMP 
KKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTE 
MCEYADETATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSGSHSM 
RYFYTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEY 
WDQETRNVKAQSQTDRVDLGTLRGAYNQSEDGSHTIQIMYGCDVGPDGRFLRG 
YRQDAYDGKDYIALNEDLRSWTAADMAAQITKRKWEAAHAAEQQRAYLEGTC 
VEWLRRYLENGKETLQRTDPPKTHMTHHPISDHEATLRCWALGFYPAEITLTWQ 
RDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGEEQRYTCHVQHEGLPKPLT 
LRWEGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSDKTHTCPPCPAPEAAGGPS 
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE 
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQ 
VYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD 
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSLSPGK 
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FIG . 23A 
1783 – B2M leader ; HBV epitope ; ( G4S ) 3 linker ; human B2M ( R12C ) 

MSRSVALAVLALLSLSGLEALIMPARFYPKGGGGSGGGGSGGGGSIQRTPKIQVY 
SCHPAENGKSNFLNCYVSGFHPSDIEVDLLKNGERIEKVEHSDLSFSKDWSFYLL 
YYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM 

epitope : LIMPARFYPK 
FIG . 23B 

1784 – B2M leader ; HBV epitope ; ( G4S ) 3 linker ; human B2M ( R12C ) 

MSRSVALAVLALLSLSGLEAAIMPARFYPKGGGGSGGGGSGGGGSIQRTPKIQV 
YSCHPAENGKSNFLNCYVSGFHPSDIEVDLLKNGERIEKVEHSDLSFSKDWSFYL 
LYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM 

epitope : AIMPARFYPK 

FIG . 23C 
1785 – B2M leader ; HBV epitope ; ( G4S ) 3 linker ; human B2M ( R12C ) 

MSRSVALAVLALLSLSGLEAYVNVNMGLKGGGGSGGGGSGGGGSIQRTPKIQV 
YSCHPAENGKSNFLNCYVSGFHPSDIEVDLLKNGERIEKVEHSDLSFSKDWSFYL 
LYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM 

epitope : YVNVNMGLK 

FIG . 23D 
1938 – B2M leader ; HBV ( C 18-27 ) epitope ; ( G4S ) 3 linker ; human B2M ( R12C ) 

MSRSVALAVLALLSLSGLEAFLPSDFFPSVGGGGSGGGGSGGGGSIQRTPKIQVY 
SCHPAENGKSNFLNCYVSGFHPSDIEVDLLKNGERIEKVEHSDLSFSKDWSFYLL 
YYTEFTPTEKDEYACRVNHVTLSOPKIVKWDRDM 

epitope : FLPSDFFPSV 

FIG . 23E 
1939 - B2M leader ; HBV ( C 141-149 ) epitope ; ( G4S ) 3 linker ; human B2M ( R12C ) 

MSRSVALAVLALLSLSGLEASTLPETTVVGGGGSGGGGSGGGGSIQRTPKIQVYS 
CHPAENGKSNFLNCYVSGFHPSDIEVDLLKNGERIEKVEHSDLSFSKDWSFYLLY 
YTEFTPTEKDEYACRVNHVTLSOPKIVKWDRDM 

epitope : STLPETTVV 



FIG . 24A Homo sapiens HLA - A 
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24A.1 

HLA - A * 01 : 01 : 01 : 01 NCBI ( National Center for Biotechnology Information ) Accession NP_001229687.1 

( SEQ ID NO : 216 ) 

1 MAVMAPRTLL LLLSGALALT QTWAGSHSMR YFFTSVSRPG RGEPRFIAVG YVDDTQFVRF 61 DSDAASQKME PRAPWIEQEG PEYWDQETRN MKAHSQTDRA NLGTLRGYYN QSEDGSHTIQ 121 IMYGCDVGPD GRFLRGYRQD AYDGKDYIAL NEDLRSWTAA DMAAQITKRK WEAVHAAEQR 181 RVYLEGRCVD GLRRYLENGK ETLQRTDPPK THMTHHPISD HEATLRCWAL GFYPAEITLT 241 WORDGEDQTQ DTELVETRPA GDGTFQKWAA VVPSGEEQR YTCHVQHEGL PKPLTLRWEL 301 SSQPTIPIVG IIAGLVLLGA VITGAVVAAV MWRRKSSDRK GGSYTQAASS DSAQGSDVSL 

361 TACKV 

24A.2 

HLA - A * 1101 NCBI Accession P13746.1 ( SEQ ID NO : 294 ) 

1 MAVMAPRTLL LLLSGALALT QTWAGSHSMR YFYTSVSRPG RGEPRFIAVG YVDDTQFVRF 61 DSDAASQRME PRAPWIEQEG PEYWDQETRN VKAQSQTDRV DLGTLRGYYN QSEDGSHTIQ 121 IMYGCDVGPD GRFLRGYRQD AYDGKDYIAL NEDLRSWTAA DMAAQITKRK WEAAHAAEQQ 181 RAYLEGRCVE WLRRYLENGK ETLQRTDPPK THMTHHPISL HEATLRCWAL GEYPAEITLT 241 WORDGEDQTQ DTELVETRPA GDGTFQKWAA WVPSGEEQR YTCHVQHEGL PKPLTLRWEL 301 SSQPTIPIVG IIAGLVLLGA VITGAVVAAV MWRRKSSDRK GGSYTQAASS DSAQGSDVSL 

361 TACKV 
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24A.3 HLA - A * 2402 NCBI Accession P05534.2 ( SEQ ID NO : 295 ) 

1 MAVMAPRTLV LLLSGALALT QTWAGSHSMR YFSTSVSRPG RGEPRFIAVG YVDDTQFVRF 61 DSDAASQRME PRAPWIEQEG PEYWDEETGK VKAHSQTDRE NLRIALRYYN QSEAGSHTLQ 121 MMFGCDVGSD GRFLRGYHQY AYDGKDYIAL KEDLRSWTAA DMAAQITKRK WEAAHVAEQQ 181 RAYLEGTCVD GLRRYLENGK ETLQRTDPPK THMTHHPISD HEATLRCWAL GFYPAEITLT 241 WORDGEDQTQ DTELVETRPA GDGTFQKWAA WVPSGEEQR YTCHVQHEGL PKPLTLRWEP 301 SSQPTVPIVG IIAGLVLLGA VITGAVVAAV MWRRNSSDRK GGSYSQAASS DSAQGSDVSL 

361 TACKV 

US 2020/0317747 A1 



FIG . 24A , continued 
24A.4 

HLA - A * 3303 NCBI Accession AAA79865.1 ( SEQ ID NO : 296 ) 
1 MAVMAPRTLL LLLLGALALT QTWAGSHSMR YFTTSVSRPG RGEPRFIAVG YVDDTQFVRF 61 DSCAASQRME PRAPWIEQEG PEYWDRNTRN VKAHSQIDRV DLGTLRGYYN QSEAGSHTIQ 121 MMYGCDVGSD GRFLRGYQOD AYDGKDYIAL NEDLRSWTAA DMAAQITQRK WEAARVAEQL 181 RAYLEGTCVE WLRRYLENGK ETLQRTDPPK THMTHHAVSD HEATLRCWAL SFYPAEITLT 241 WORDGEDQTQ DTELVETRPA GDGTFQKWAS WVPSGQEQR YTCHVQHEGL PKPLTLRWEP 301 SSQPTIPIVG IIAGLVLFGA VFAGAVVAAV RWRRKSSDRK GGSYSQAASS DSAQGSDMSL 

361 TACKV 

Patent Application Publication 

FIG . 24B Homo sapiens HLA - B * 07 : 02 : 01 HLA - B GenBank Accession NP_005505.2 

( SEQ ID NO : 217 ) 

1 mlvmaprtvl lllsaalalt etwagshsmr yfytsvsrpg rgeprfisvg yvddtqfvrf 61 dsdaaspree prapwieqeg peywdrntqi ykaqaqtdre slrnlagyyn qseagshtlq 121 smygcdvgpd grllrghdqy aydgkdyial nedlrswtaa dtaaqitqrk weaareaeq 181 raylcgccvc wlrrylongk dklcradppk thuthhpisd hcatl - cwal gfypacitlt 241 wordgedqtq dtelvetrpa gdrtfokwaa vvvpsgeeqr ytchvqhegl pkpltlrwep 301 ssqstvpivg ivaglavlav vvigavvaav mcrrkssggk ggsysqaacs dsaqgsdvsl 

361 ta 
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FIG . 24C Homo sapiens HLA - C HLA - C GenBank Accession NP_001229971.1 
( SEQ ID NO : 218 ) 

1 mrvmaprall lllsgglalt etwacshsmr yfdtavsrpg rgeprfisvg y ddtqfvrf 61 dsdaasprge prapwveqeg peywdretan ykrqaqadrv slrnlögyyn qsedgshtlq 121 rmygcdlgpd grllrgydqs aydgkdyial nedlrswtaa dtaaqitqrk leaaraaeql 181 raylegtove wlrrylengk etlqraeppk thvthhplsd heatlrcwal gfypaeitit 241 wordgedqtq dtelvetrpa gdgtfqkwaa vyvpsgqeqr yt.chmqhegl gepltlswep 301 ssqptipimg ivaglavlvv lavlgavvta mmcrrkssgg kggscsqaac snsaqgsdes 

361 litck 

US 2020/0317747 A1 
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Fig . 25 
HLA - A 
HLA - B 
HLA - C 
HLA - A * 0201 
Mouse H2K 
HLA_A ( var . 2 ) 
HLA_A ( var , 2C ) 
HLA - A ( var . 2CP ) 
HLA - A * 1101 
HLA - A * 2402 
HLA - A * 3303 

GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQKMEPRAPWIEQEGPEYW 
GSHSMRYFYTSVSRPGRGEPREISVGYVDDTQFVREDSDAASPREEPRAPWIEQEGPEYW 
CSHSMRYFDTAVSRPGRGEPRFISVGYVDDTQFVRFDSDAASPRGEPRAPWVEQEGPEYW 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPW_EQEGPEYW 
GPHSLRYFVTAVSRPGLGEPRFIAVGYVDDTQFVRFDSDADNPRFEPRAPWMEQEGPEYW 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYW 
GSHSMRYFFTSVSRPGRGEPREIAVGYVDDTQE'VREDSDAASQRMEPRAPWIEQEGPEYW 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYW 
GSHSMRYFYTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYW 
GSHSMRYFSTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYW 
GSHSMRYFTTSVSRPGRGEPRFIAVGYV TQFVRFDSDAASQRMEPRAPWIEQEGPEYW 

* *** * *** *** 1 ****** 

84 

HLA - A 
HLA - B 
HLA - C 
HLA - A * 0201 
MOUSE H2K 
HLA_A ( var . 2 ) 
HLA_A ( var , 2C ) 
HLA - A ( var.2CP ) 
HLA - A * 1101 
HLA - A * 2402 
HLA - A * 3303 

DQETRNMKAHSQTDRANLCTLRCY ENQSERGSHTIQIMYCCDVOPDGRFLRCYRQDAYDG 
DRNTQIYKAQAQTDRESLKNLRGY INQSEAGSHTLQSMYGCDVGPDGRLLRGHDQYAYDG 
DRETONYKRQAQADRVSLKNLRGY NQSEPGSHTLQRMYGCDLGPDGRLLRGYDQSAYDG 
DGETRKVKAHSQTHRVDLCTLRGYNQSEAGSHTVQRMYGCDVGSDWRFLRGYHQYAYDG 
EEQTQRAKSDEQWFRVSLRTAQRYNOSKGGSHTFORMFGCDVGSDWRLLRGYQQFAYDG 
DGETRKVKAHSQTHRVDLSTLRGANQSEAGSHTVORMYGCDVOSDWRFLRGYHQYAYDG 
DGETRKVKAHSQTHRVOLGTLRG INQSEAGSHTVQRMYGCDVGSDWRFLRGYHQYAYDG 
DGETRKVKAHSQTHRVOLGTLRGA KNQSEAGSHTVORMYGCDVGSDWRFLRGYHQYAYDG 
DQETRNVKAQSQTDRVELGTLRGY?NQSEPGSHTIQIMYGCDVGPDGRFLRGYRQDAYDG 
DEETGKVKAHSQTDRENLRIALRY NOSEAGSHTLOMMFGCDVGSDGRFLRGYHOYAYDG 
DRNTRNVKAHSQIDRVELSTLRGY NQSEAGSHTIQMMYGCDVOSDGRFLRGYQQDAYDG 

: * 

aacl aac2 
: **** * * ** 

139 

HLA - A 
HLA - B 
HLA - C 
HLA - A * 0201 
MOUSE H2K 
HLA_A ( var , 2 ) 
HLA_A ( var , 2C ) 
HLA - A ( var.2CP ) 
HLA - A * 1101 
HLA A * 2402 
HLA - A * 3303 

KDYIALNEDLRSWJAALMAAQITKRKWEAVHAAEQRRVYLEGRCVDGLRRYLENGKETLQ 
KDYIALNEDLRSWFAADTAAQITORKWEAAREAEQRRAYLEGECVEWLRRYLENGKDKLE 
KDYIALNEDLRSWFAALTAAQITORKLEAARAAEQLRAYLEGTCVEWLRRYLENGKETLQ 
KDYIALKEDLRSWTAADMAAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLO 
RDYIALNEDLKTWFAADTAALITRRKWEQAGDAEYYRAYLEGECVEWLRRYLELGNETLL 
KDYIALKEDLRSWFAADMAAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQ 
KDYIALKEDLRSWFAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQ 
KDYIALKEDLRSWFAADMAAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQ 
KDYIALNEDLRSWFAADMAAQITKRKWEAAHAAEQORAYLEGRCVEWLRRYLENGKETLO 
KDYIALKEDLRSWFAALMAAQITKRKWEAAHVAEQQRAYLEGTCVDGLRRYLENGKETLQ 
KDYIALNEDLRSWJAALMAAQITORKWEAARVAEQLRAYLEGTCVEWLRRYLENGKETLQ 
***** * ***** : ** :: * **** ** : ****** : 

hac3 hac4 
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Fig . 25 ( continued ) 

236 

HLA - A 
HLA - B 
HLA - C 
HLA - A * 0201 
MOUSE H2K 
HLA_A ( var , 2 ) 
HLA_A ( var , 2C ) 
HLA - A ( var.2CP ) 
HLA - A * 1101 
HLA - A * 2402 
HLA - A * 3303 

RTDPPKTHMTHHP SDHEATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTE 
RADPPKTHVTHAP - SDHEATLRCWALGEYPAEITLTWQRDGEDQTQDTELVETRPAGDRTE 
RAEPPKTHVTHHPL?DHEATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTE 
RTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTF 
RTDSPKAHVTYHPRSQVDVTLRCWALGFYPADITLTWOLNGEDLTQDMELVETRPAGDGTE 
RTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPECDGTE 
RTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPEGDGTE 
RTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQI ELVETRPFGDGTE 
RTDPPKTHMTHHP - SDHEATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTE 
RTDPPKTHMTHHP SDHEATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTE 
RTDPPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTE 

** ** *** ****** *** ******* ** ** 

bac5 aach 

HLA - A 
HLA - B 
HLA - C 
HLA - A * 0201 
MOUSE H2K 
HLA_A ( var , 2 ) 
HLA_A ( var , 2C ) 
HLA - A ( var , 2CP ) 
HLA - A * 1101 
HLA A * 2402 
HLA - A * 3303 

QKWAAVVVPSGEEQRVTCHVQHEGLPKPLTLRWE ( SEQ ID NO : 392 ) 
QKWAAVVVPSGEEQRVTCHVQHEGLPKPLTLRWE ( SEQ ID NO : 392 ) 
QKWAAVVVPSGQEQRYTCHMQHEGLQEPLTLSWE ( SEQ ID NO : 393 ) 
QKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEP ( SEQ ID NO : 53 ) 
QKWAAVVVPLGKEQNVTCHVHHKGLPEPLTLRW ( SEQ ID NO : 3-1 ) 
QKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWE ( SEQ ID NO : 394 ) 
QKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWE ( SEQ ID NO : 395 ) 
QKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEP ( SEQ ID NO : 396 ) 
OKWAAVVVPSGEEQRVTCHVQHEGLPKPLTLRWEL ( SEQ ID NO : 294 ) 
QKWAAVVVPSGEEQRVTCHVQHEGLPKPLTLRWEP ( SEQ ID NO : 295 ) 
QKWASVVVPSGQEQRVTCHVQHEGLPKPLTLRWEP ( SEQ ID NO : 296 ) 
**** **** * 
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FIG . 26A 

2.12 27 

2 

X2 2 : 
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FIG , 26B 

( SEQ ID NO : 301 ) 

+++++++ 

***** 

WEETS GSHSMRYFX1TSVSRPGRGEPRFIAVGYVDDTOFVRFDSDAASOX2MEPRAPWIEQEGPEYWDX 3X4TX5X6X7KAX8SOX9X10RX11X12LX13X14X15X16X17YYNOSEX18GSHTX190X20 MX21GCDVGX22DX23RFLRGYX240X25AYDGKDYIALX26EDLRSWTAADMAAQX271X287 X29KWEX30X31X32EAEOX33RX34YLX35GX36CVX37X38LRRYLENGKETLORIDX39PK THMTHHX40X41SDHEATLRCWALX42FYPAEITLIWORDGEDOTQDTELVETRPAGDGTFOKW AX43VVVPSGX4 4 EQRYTCHVQHEGLPKPLTLRWEX45 

KUKKIA 

www 

www 

X1 is F , Y , S , or T ; X2 is Kor R ; X3 is Q , G , E , or R ; X4 is N or E ; X5 is R or G ; X6 is N or K ; X7 is Mor V ; X8 is H or Qi X9 is I or I ; X10 is D or H ; X11 is A , V , or E ; K12 is N or D ; X13 is G or R ; X14 is I or I ; X15 is L or A ; X16 is R or L ; X17 is G 

or R ; X18 is À or D ; X19 is I L , or V ; X20 

R or M ; X21 is 

or Y ; X22 is S or P , X23 is W or G ; X24 is R , H , or Q ; X25 is 

D 

or Y ; X26 is N or K ; X27 is Tor I ; X28 is K or Qi X29 is R or H ; X30 is A or T ; X31 is A or V ; X32 is Hor R ; X33 is R , L , Q , 

or W ; X34 is V or A ; X35 is Dor E ; X36 is R Or T , X37 is D or E , X38 is W or G ; X39 is P or A ; X40 is Por A ; X41is V or I ; 
X42 is Sor G ; X43 is A or S ; X44 is Q or E ; and X45 is Por L. 
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FIG . 27A 

TRONIRI 
3 

KOYTALNERISSN 
STR8723 & VESTI 

XTS 
4 . 

***** 
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FIG . 27B 

( SEQ ID NO : 308 ) GSHSMRYFX1TX2X3SRPGRGEPRFIX4VGYVDDTX5FVRFDSDAX6SPRX7X8PRAPWIEQEG PEYWDRX9TQX10X11KTX12X13TQX14 YX15X16NLX17X18X19X20YYNQSEAGSHX21x 229X23MYGCDLGPDGRLLRGHDOSAYDGKDYIALNEDLX24 SWTAADTAAQIX25QRKX26EA ARX27AEQX28RX29YLEGX30CVEWLRRYLENGKX31X32LX33RADPPKTHVTHHPX34 SDH EATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRPAGDRTFQKWAAVVVPSGEEQRYTCHV QHEGLPKPLTLRWEP 

x1 is H , Y , or D ; X2 is A or S ; X3 is Mor V ; X4 is A , S , or T ; X5 is e or L ; X6 is A or T ; X7 is E , MK , or T ; X8 is A or T ; X9 

is E or N ; X10 is I or K ; X11 is Y , F , S , or C ; 

X12 is N or Q ; 

X13 is A or T ; X14 is D or Y ; X15 is Eor V ; X16 is S or N ; X17 
is T or I ; X18 is A or L ; X19 is L , or R ; X20 is R or G ; X21 

is T or I ; X22 is L or I ; X23 is R or S ; X24 is R or S ; X25 is S or T ; X26 is L or W ; X27 is E OR V ; X28 is R , D , L or W ; X29 is A or T ; X30 is L , E or T ; X31 is E or D ; X32 is K or T ; X33 is E 

or Qi and X34 is I or V. 

Oct. 8 , 2020 Sheet 62 of 66 

N , 

US 2020/0317747 A1 



Patent Application Publication Oct. 8 , 2020 Sheet 63 of 66 US 2020/0317747 A1 

FIG . 28A 
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FIG . 28B 

( SEQ ID NO : 310 ) 

X1SHSMX2YFX3TAVSX4PGRGEPX5FIXOVGYVDDTQFVX7FDSDAASPRGEPRX8PWVEQEG 
PEYWDRETQX9YKRQAQX10DRVX11LRX12LRGYYNQSEX13X14SHX15X160X17MX18GC 
DX19GPDGRLLRGX20X210X22AYDGKDYIALNEDLRSWTAADTAAQITQRKX23EAARX24A 
EQX25RAYLEGX26CVEWLRRYLX27NGKX28TLQRAEX29PKTHVTHHPX30 SDHEATLRCWA 
LGFYPAEITLTWQX31DGEDQTQDTELVETRPAGDGTFQKWAAVX32VPSGX33EQRYTCHX34 
QHEGLX35EPLTLX36WX37P 

X1 is C or G ; X2 is R or K ; X3 is F , Y , S , or D ; X4 is R or W ; 
X5 is H or R ; X6 is A or S ; X7 is O or R ; X8 is A or E ; X9 is N 
or K ; X10 is Tor A ; X11 is S or N ; X12 is N or K ; X13 is A or D ; 
X14 is G or R ; X15 is I or I ; X16 is Lor I ; X17 is W or R ; X18 
is C , Y , F , or S ; X19 is L , or V ; X20 is Y or H ; X21 is D or N ; 
X22 is Y , F , S , or L ; X23 is L or W ; X24 is E , A , Or T ; X25 is 
R , L , or W ; X26 is L or T ; X27 is E OR K ; X28 is E or K ; X29 is 
H or P ; X30 is R or V ; X31 is W or R ; X32 is V or M ; X33 is E or 
Q ; X34 is M or V ; X35 is Por Q ; X36 is R or S ; and X37 is Por 
G. 
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FIG . 29 

HLA - E 
GSHSLKYFHT SVSRPGRGEP RFISVGYVDD TOFVRFDNDA ASPRMVPRAP 
WME QEGSEYW DRETRSARDT AQIFRVNLRT LRGYYNQSX1A GSHTLQWMHG 
CELGPDX2RFL RGYEQFAYDG KDYLTLNEDL RSWTAVDTAA QISEQKSNDA 
SEAEHQX3X4YL EDTCVEWLHK YLEKGKETLL HLEPPKTHVT HHPISDHEAT 
LRCWALGFYP AEITLIWQQD GEGHTQDTEL VETRPAGDGT FOKWAAVVVP 
SGEEX5RYTCH VQHEGLX6EPV TLRWKPASQP TIPI 

X1 = K or E ; X2 = Ror G ; X3 = R or G ; X4 = A or V ; X5 = Q or P ; and X6 = 
Por S 
Encompasses : HLA - E * 0101 ( HLA - E * 01 : 01 : 01 : 01 ) ; HLA - E * 01 : 03 ( HLA 
E * 01 : 03 : 01 : 01 ) ; HLA - E * 01 : 04 ; HLA - E * 01 : 05 ; HLA - E * 01 : 06 ; HLA - E * 01:07 ; 
HLA - E * 01 : 09 ; HLA - E * C1 : 10 

HLA - F 
GSHSLRX1FST AVSRPGRGEP RYIAVEYVDD TOFLRFDSDA AIPRMEPREX2 
WVEQEGPQYW EWTTGYAKAN AQTDRVALRN LLRRYNQSEA GSHTLQGMNG 
CDMGPDGRLL RGYIIQIIAYDG KDYISLNEDL RSWTAADTVA QITORTYLAC 
EYAEEFRTYL EGECLELLRR YLENGKETLO RADPPKAHVA HHPISDHEAT 
LRCWALGFYP AEITLTWQRD GEEQTQDTEL VETRPAGDGT FQKWAAVVVP 
X3GEEQRYTCH VQHEGLPQPL ILRWEQSX4QP TIPI 

X1 = Y or F ; X2 = Por Q ; X3 = S or P ; and X4 = Por L 
Encompasses : HLA - F * 0101 ( HLA - F * 01 : 01 : 01 : 01 ) ; HLA - F * 01 : 02 ; HLA 
F * 01 : 03 ( HLA - F * 01 : 03 : 01 : 01 ) ; HLA - F * 01 : 04 ; HLA - F * 01 : 05 ; HLA - F * 01 : 06 ; 

HLA - G 
GSHSMRYFSA AVX1RPGRGEP RFIAMGX2VDD X3QFX4RFDSDS ACPRMEPRAP 
WVEX5EGPEYW EEETRNTKAH AQTDRMNLQT X6RGYYNQSEA SSHTLQWNIX7 
CDLX8X9DGRLX10 RGYEQYAYDG KDYLALNEDL RSWTAADTAA QISKRKCEAA 
NVAEQRRAX11L EGTCVEWLX12R X13LENGKEX14LQ RADPX15KTHVT HHPVFDYEAT 
LRCWALGFYP AEIILTWQX16D GEDQTQDVEL VETRPAGDGT FQKWAAVVVP 
SGEEORYX17CH VQHEGLPEPL MLRWX18QSSLP TIPI 

X1 = S or F ; X2 = Y or H ; X3 = T , S , or M ; X4 = L or V ; X5 = l or R ; X6 = 
Por L ; X7 = G or Di X8 = G or V ; X9 = S or C ; X10 = L or I ; X11 = Y or 
H ; X12 = H or R ; X13 = Y or H ; X14 = Mor T ; X15 = P or A ; X16 = R , W , 
or Q ; X17 = Tor M ; X18 = K or E ; 
Encompasses : HLA - G * 0101 ( HLA - G * 01 : 01 : 01 : 01 ) ; HLA - G * 01 : 02 ; HLA 
G * 01 : 03 ( HLA - G * 01 : 03 : 01 : 01 ) ; HLA - G * 01 : 04 ( HLA - G * 01 : 04 : 01 : 01 ) ; HLA 
G * 01 : 06 ; HLA - G * 01 : 07 ; HLA - G * 01 : 08 ; HLA - G * 01 : 09 : HLA - G * 01 : 10 ; HLA 
G * 01 : 10 ; HLA - G * 01 : 11 ; HLA - G * 01 : 12 ; HLA - G * 01 : 14 ; HLA - G * 01 : 15 ; HLA 
G * 01 : 16 ; HLA - G * 01 : 17 ; HLA - G * 01 : 18 : HLA - G * 01 : 19 ; HLA - G * 01 : 20 ; HLA 
G * 01 : 22 
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FIG . 30 

HLA - A 
HLA - B 
HLA C 
HLA - E 
HLA - F 
HLA - G 

GSHSMRYFXTSVSRPGRGEPRFIAVGYVCDTQFVRFDSDAASQXMEPRAPWIEQEGPEYW 60 
GSHSMI ( FXTXXSRPGRG ' IXVGYVEDTXFVRFDSDAXSPRXXPRAPWIEQEGPEVW 60 
XSHSMXYFXTAVSXPGRGEPXFIXVGYVEDTQFVXFDSDAASPRGEPRXPWVEQEGPEVW 60 
GSH?LKYFHTSVSRPGRGEPRFISVGYVCDTQFVRFDNDAASPRMVPRAPWMEQEGSEVW 60 
GSHSLRXFSTAVSRPGRGEPRYIAVEYVEDTQFLRFDSDAAIPRMEPREXWVEQEGPQVW 60 
GSHSMRYFSAAVXRPGRGEPRFIAMGXVCDXQFXRFDSDSACPRMEPRAPWVEXEGPEVW 60 
*** ****** *** ** * * * ** . : : 

HLA - A 
HLA - B 
HLA - C 
HLA - E 
HLA - F 
HLA - G 

84 
DXXTXXXKAXSQXXRXXXXXXXYNQSEKGSHTXQXMXGCDVGXDXRFLRGYXQXAYDG 120 
DRXTQXXKTXXTQXYXXNLXXXXYYNQSEAGSHXXQXMYGCDLGPDGRLLRGHDQSAYDG 120 
DRETQXYKRQAQXDRVXIRXLRCY NQSEKXSHXXQXMXGCDXGPDGRLLRGXXQXAYDG 120 
DRETRSARDTAQIFRVNI RTLRGYNQSXAGSHTLQWMHGCELGPDXRFLRGYEQFAYDG 120 
EWTTGYAKANAQTDRVAL ENLLARYNQSEAGSHTLQGMNGCDMGPDGRLLRGYHQHAYDG 120 
EEETRNTKAHAQTDRMNIQTXRYYNQSEASSHTLQWMIXCDLXXDGRLXRGYEQYAYDG 120 

* : 
aac1 aac2 

* ** * T ** * * : * * : : ** * *** 

HLA - A 
HLA - B 
HLA - C 
HLA - E 
HLA - F 
HLA - G 

139 
KDYIALXEDLRSWTAADMAAQXTXXKWEXXXEAEQXRXYLXGXCVXXLRRYLENGKETLQ 180 
KDYIALNEDLXSWTAADTAAQIXQRKXEAARXAEQXRXYLEGXCVEWLRRYLENGKXXLX 180 
KDYIALNEDLRSWTAADIAAQITQRKXEAARXAEQXRAYLEGXCVEWLRRYLXNGKXTLQ 180 
KDYLTLNEDLRSWTAVDTAAQISERKSNDASEAEHQXXYLEDTCVEWLHKYLEKGKETLL 180 
KDYISLNEDLRSWTAADIVAQITQRFYEAEEYAEEFRTYLEGECLELLRRYLENGKETLQ 180 
KDYLALNEDLRSWTAADTAQISKRKCEAANVAEQRRAXLEGTCVEWLXRXLENGKEXLQ 180 
*** * : *** * **** * ** : * * * . . ** 

aac3 aac4 

HLA - A 
HLA - B 
HLA - C 
HLA - E 
HLA - F 
HLA - G 

236 
RTDXPKTHMTHHXXSDHEATLRCWALXE'YPAEITLTWQRDGEDQTQDTEIVETRPAGLGTF241 
RADPPKTHVTHHPXS DHEATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRPAGORTF | 241 
RAEXPKTHVTHHPX?DHEATLRCWALGFYPAEITLTWQXDGEDQTQDTELVETRPAGDGTF241 
HLEPPKTHVTHHPIS DHEATLRCWALGFYPAEITLTWQQDGEGHTQDTELVETRPAGDGTF | 241 
RADPPKAHVAHHPI?DHEATLRCWALCFYPAEITLTWQRDGEEQTQDTELVETRPAGDGTF | 241 
RADPXKTHVTHHPVFDYEATLRCWALGFYPAEIILTWQXDGEDQTQDVELVETRPAGDGTF241 

* • * : * : ** ****** ****** **** *** *** ********** ** 

ac5 aac6 

HLA - A 
HLA - B 
HLA - C 
HLA - E 
HLA - F 
HLA G 

QKWAXVVVPSGXEQRYTCHVQHEGLPKPLTLRWEX 
QKWAAVVVPSGEEQRYTCHVQHEGLPKPLTLRWEP 
QKWAAVXVPSGXEQRYTCHXQHEGLXEPLTLXWXP 
QKWAAVVVPSGEEXRYTCHVQHEGLXEPVTLRWKPASQPTIPI 
QKWAAVVVPXGEEQRYTCHVQHEGLPQPLILRWEQSXQPTIPI 
QKWAAVVVPSGEEQRYXCHVQHEGLPEPLMLRWXQSSLPTIPI 

276 
276 
276 
284 
284 
284 

**** ** : 
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MULTIMERIC T - CELL MODULATORY 
POLYPEPTIDES AND METHODS OF USE 

THEREOF 

CROSS - REFERENCE 

[ 0001 ] This application claims the benefit of U.S. Provi 
sional Patent Application No. 62 / 615,225 , filed Jan. 9 , 2018 , 
U.S. Provisional Patent Application No. 62 / 615,253 , filed 
Jan. 9 , 2018 , U.S. Provisional Patent Application No. 
62 / 713,408 , filed Aug. 1 , 2018 , U.S. Provisional Patent 
Application No. 62 / 782,109 , filed Dec. 19 , 2018 , and U.S. 
Provisional Patent Application No. 62 / 782,214 , filed Dec. 
19 , 2018 , each of which applications is incorporated herein 
by reference in its entirety . 

INCORPORATION BY REFERENCE OF 
SEQUENCE LISTING PROVIDED AS A TEXT 

FILE 

[ 0002 ] A Sequence Listing is provided herewith as a text 
file , " CUEB - 112WO_SEQUENCE_LISTING_ST25.txt " 
created on Jan. 8 , 2019 and having a size of 657 KB . The 
contents of the text file are incorporated by reference herein 
in their entirety . 

INTRODUCTION 

[ 0003 ] An adaptive immune response involves the 
engagement of the T cell receptor ( TCR ) , present on the 
surface of a T cell , with a small peptide antigen non 
covalently presented on the surface of an antigen presenting 
cell ( APC ) by a major histocompatibility complex ( MHC ; 
also referred to in humans as a human leukocyte antigen 
( HLA ) complex ) . This engagement represents the immune 
system's targeting mechanism and is a requisite molecular 
interaction for T cell modulation ( activation or inhibition ) 
and effector function . Following epitope - specific cell target 
ing , the targeted T cells are activated through engagement of 
costimulatory proteins found on the APC with counterpart 
costimulatory proteins the T cells . Both signals epitope / 
TCR binding and engagement of APC costimulatory pro 
teins with T cell costimulatory proteins — are required to 
drive T cell specificity and activation or inhibition . The TCR 
is specific for a given epitope ; however , the costimulatory 
protein not epitope specific and instead is generally 
expressed on all T cells or on large T cell subsets . 

[ 0007 ] FIG . 3A - 3F are schematic depictions of various 
disulfide - linked TMMPs of the present disclosure . 
[ 0008 ] FIG . 4A - 4G provide amino acid sequences of 
hepatitis B virus polypeptides ( SEQ ID NOs : 400-406 ) . 
[ 0009 ] FIG . 5A - 5G provide amino acid sequences of 
immunoglobulin Fc polypeptides ( SEQ ID NO : 204-215 ) . 
[ 0010 ] FIG . 6A - 6C provide amino acid sequences of 
human leukocyte antigen ( HLA ) Class I heavy chain poly 
peptides ( SEQ ID NOs : 216-218 ) . Signal sequences are 
underlined . 
[ 0011 ] FIG . 7 provides a multiple amino acid sequence 
alignment of beta - 2 microglobulin ( B2M ) precursors ( i.e. , 
including the leader sequence ) from Homo sapiens ( NP_ 
004039.1 ; SEQ ID NO : 49 ) , Pan troglodytes ( NP_ 
001009066.1 ; SEQ ID NO : 49 ) , Macaca mulatta ( NP_ 
001040602.1 ; SEQ ID NO : 50 ) , Bos taurus ( NP_776318.1 ; 
SEQ ID NO : 51 ) and Mus musculus ( NP_033865.2 ; SEQ ID 
NO : 52 ) . Amino acids 1-20 are a signal peptide . 
[ 0012 ] FIG . 8A - 8K provide amino acid sequences of 
examples of suitable HLA heavy chains ( SEQ ID NOs : 53 , 
225-234 ) . 
[ 0013 ] FIG . 9A - 9D are schematic depictions of various 
T - cell modulatory multimeric polypeptide of the present 
disclosure . 
[ 0014 ] FIG . 10A - 10D are schematic depictions of various 
disulfide - linked T - cell modulatory multimeric polypeptide 
of the present disclosure . 
[ 0015 ] FIGS . 11A - 16D provide nucleotide sequences 
encoding polypeptide chains of T - cell modulatory multim 
eric polypeptide of the present disclosure , as well as amino 
acid sequences of the T - cell modulatory multimeric poly 
peptides ( SEQ ID NOs : 245-267 ) . 
[ 0016 ] FIGS . 17A - 21D provide nucleotide sequences 
encoding polypeptide chains of T - cell modulatory multim 
eric polypeptide of the present disclosure , as well as amino 
acid sequences of the T - cell modulatory multimeric poly 
peptides ( SEQ ID NOs : 268-287 ) . 
[ 0017 ] FIGS . 22A and 22B provide amino acid sequences 
of non - limiting examples of polypeptides comprising 
HLA - A heavy chain , which polypeptides can be included in 
a T - cell modulatory multimeric polypeptide of the present 
disclosure . FIG . 22A : SEQ ID NO : 359 ; FIG . 22B : SEQ ID 
NO : 360 . 
[ 0018 ] FIG . 23A - 23E provide amino acid sequences of 
non - limiting examples of polypeptides comprising B2M , 
which polypeptides can be included in a T - cell modulatory 
multimeric polypeptide of the present disclosure . The poly 
peptides of FIGS . 23A - 23E correspond to SEQ ID NOs .: 
361-365 , respectively ; and the epitopes of FIGS . 23A - 23E 
correspond to SEQ ID NOs : 315-317 , 238 , and 314 , respec 
tively . 
[ 0019 ] FIG . 24A - 24C provide amino acid sequences of 
full - length human HLA heavy chains of alleles A * 0101 
( SEQ ID NO : 216 ) , A * 1101 ( SEQ ID NO : 294 ) , A * 2402 
( SEQ ID NO : 295 ) , and A * 3303 ( SEQ ID NO : 296 ) ( FIG . 
24A ) ; full - length human HLA heavy chain of allele B * 0702 
( FIG . 24B ) ( SEQ ID NO : 217 ) ; and a full - length human 
HLA - C heavy chain ( FIG . 24C ) ( SEQ ID NO : 218 ) . 
[ 0020 ] FIG . 25 provides an alignment of eleven mature 
MHC class I heavy chain peptide sequences without their 
leader sequences or transmembrane domains . Top to bottom : 
SEQ ID NO : 391 , SEQ ID NO : 392 , SEQ ID NO : 393 , SEQ 

SUMMARY 

[ 0004 ] The present disclosure provides T - cell modulatory 
multimeric polypeptides that comprise an immunomodula 
tory polypeptide that exhibits reduced binding affinity to a 
cognate co - immunomodulatory polypeptide . A T - cell modu 
latory multimeric polypeptide is useful for modulating the 
activity of a T cell , and for modulating an immune response 
in an individual . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0005 ] FIG . 1 depicts preferential activation of an epitope 
specific T cell to an epitope non - specific T - cell by a T - cell 
modulatory multimeric polypeptide of the present disclo 
sure . 

[ 0006 ] FIG . 2A - 2F are schematic depictions of various 
TMMPs of the present disclosure . 
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ID NO : 53 , SEQ ID NO : 311 , SEQ ID NO : 394 , SEQ ID 
NO : 395 , SEQ ID NO : 396 , SEQ ID NO : 294 . SEQ ID 
NO : 295 , SEQ ID NO : 296 . 
[ 0021 ] FIG . 26A - 26B provide an alignment of HLA - A 
heavy chain amino acid sequences ( FIG . 26A ; SEQ ID 
NOs : 366-374 , respectively ) and a consensus sequence ( FIG . 
26B ; SEQ ID NO : 301 ) . 
[ 0022 ] FIG . 27A - 27B provide an alignment of HLA - B 
heavy chain amino acid sequences ( FIG . 27A ; SEQ ID 
NOs : 375-381 , respectively ) and a consensus sequence ( FIG . 
27B ; SEQ ID NO : 308 ) . 
[ 0023 ] FIG . 28A - 28B provide an alignment of HLA - C 
heavy chain amino acid sequences ( FIG . 28A ; SEQ ID 
NOs : 382-390 , respectively ) and a consensus sequence ( FIG . 
28B ; SEQ ID NO : 310 ) . 
[ 0024 ] FIG . 29 provides a consensus amino acid sequence 
for each of HLA - E ( SEQ ID NO : 397 ) , -F ( SEQ ID NO : 398 ) , 
and -G ( SEQ ID NO : 399 ) heavy chains . Variable amino acid 
( aa ) positions are indicated as “ X ” residues sequentially 
numbered ; the locations of amino acids 84 , 139 , and 236 are 
double underlined . 
[ 0025 ] FIG . 30 provides an alignment of consensus amino 
acid sequences for HLA - A ( SEQ ID NO : 201 ) , -B ( SEQ ID 
NO : 308 ) , -C ( SEQ ID NO : 310 ) , -E ( SEQ ID NO : 397 ) , -F 
( SEQ ID NO : 398 ) , and -G ( SEQ ID NO : 399 ) . 

DEFINITIONS 

[ 0026 ] The terms " polynucleotide ” and “ nucleic acid , ” 
used interchangeably herein , refer to a polymeric form of 
nucleotides of any length , either ribonucleotides or deoxy 
ribonucleotides . Thus , this term includes , hut is not limited 
to , single- , double- , or multi - stranded DNA or RNA , 
genomic DNA , cDNA , DNA - RNA hybrids , or a polymer 
comprising purine and pyrimidine bases or other natural , 
chemically or biochemically modified , non - natural , or 
derivatized nucleotide bases . 
[ 0027 ] The terms “ peptide , ” “ polypeptide , ” and “ protein ” 
are used interchangeably herein , and refer to a polymeric 
form of amino acids of any length , which can include coded 
and non - coded amino acids , chemically or biochemically 
modified or derivatized amino acids , and polypeptides hav 
ing modified peptide backbones . 
[ 0028 ] A polynucleotide or polypeptide has a certain per 
cent “ sequence identity " to another polynucleotide or poly 
peptide , meaning that , when aligned , that percentage of 
bases or amino acids are the same , and in the same relative 
position , when comparing the two sequences . Sequence 
identity can be determined in a number of different ways . To 
determine sequence identity , sequences can be aligned using 
various convenient methods and computer programs ( e.g. , 
BLAST , T - COFFEE , MUSCLE , MAFFT , etc. ) , available 
over the world wide web at sites including ncbi.nlm.nili . 
gov / BLAST , ebi.ac.uk/Tools/msa/tcoffeel , ebi.ac.uk/Tools/ 
msa / muscle / , mafft.cbrc.jp/alignment/software/ . See , e.g. , 
Altschul et al . ( 1990 ) , J. Mol . Bioi . 215 : 403-10 . 
[ 0029 ] The term “ conservative amino acid substitution ” 
refers to the interchangeability in proteins of amino acid 
residues having similar side chains . For example , a group of 
amino acids having aliphatic side chains consists of glycine , 
alanine , valine , leucine , and isoleucine ; a group of amino 
acids having aliphatic - hydroxyl side chains consists of ser 
ine and threonine ; a group of amino acids having amide 
containing side chains consisting of asparagine and gluta 
mine ; a group of amino acids having aromatic side chains 

consists of phenylalanine , tyrosine , and tryptophan ; a group 
of amino acids having basic side chains consists of lysine , 
arginine , and histidine ; a group of amino acids having acidic 
side chains consists of glutamate and aspartate ; and a group 
of amino acids having sulfur containing side chains consists 
of cysteine and methionine . Exemplary conservative amino 
acid substitution groups are : valine - leucine - isoleucine , phe 
nylalanine - tyrosine , lysine - arginine , alanine - valine - glycine , 
and asparagine - glutamine 
[ 0030 ] The term “ immunological synapse " or " immune 
synapse ” as used herein generally refers to the natural 
interface between two interacting immune cells of an adap 
tive immune response including , e.g. , the interface between 
an antigen - presenting cell ( APC ) or target cell and an 
effector cell , e.g. , a lymphocyte , an effector T cell , a natural 
killer cell , and the like . An immunological synapse between 
an APC and a T cell is generally initiated by the interaction 
of a T cell antigen receptor and major histocompatibility 
complex molecules , e.g. , as described in Bromley et al . , 
Annu Rev Immunol . 2001 ; 19 : 375-96 ; the disclosure of 
which is incorporated herein by reference in its entirety . 
[ 0031 ] “ T cell ” includes all types of immune cells express 
ing CD3 , including T - helper cells ( CD4 + cells ) , cytotoxic 
T - cells ( CD8 + cells ) , T - regulatory cells ( Treg ) , and NK - T 
cells . 
[ 0032 ] The term “ immunomodulatory polypeptide ” ( also 
referred to as a “ co - stimulatory polypeptide ” ) , as used 
herein , includes a polypeptide on an antigen presenting cell 
( APC ) ( e.g. , a dendritic cell , a B cell , and the like ) that 
specifically binds a cognate co - immunomodulatory poly 
peptide on a T cell , thereby providing a signal which , in 
addition to the primary signal provided by , for instance , 
binding of a TCR / CD3 complex with a major histocompat 
ibility complex ( MHC ) polypeptide loaded with peptide , 
mediates a T cell response , including , but not limited to , 
proliferation , activation , differentiation , and the like . An 
immunomodulatory polypeptide can include , but is not 
limited to , CD7 , B7-1 ( CD80 ) , B7-2 ( CD86 ) , PD - L1 , 
PD - L2 , 4-1BBL , OX40L , Fas ligand ( FasL ) , inducible 
costimulatory ligand ( ICOS - L ) , intercellular adhesion mol 
ecule ( ICAM ) , CD3OL , CD40 , CD70 , CD83 , HLA - G , 
MICA , MICB , HVEM , lymphotoxin beta receptor , 3 / TR6 , 
ILT3 , ILT4 , HVEM , an agonist or antibody that binds Toll 
ligand receptor and a ligand that specifically binds with 
B7 - H3 . 
[ 0033 ] As noted above , an “ immunomodulatory polypep 
tide ” ( also referred to herein as a “ MOD ” ) specifically binds 
a cognate co - immunomodulatory polypeptide on a T cell . 
[ 0034 ] An “ immunomodulatory domain ” ( “ MOD ” ) of a 
T - cell modulatory multimeric polypeptide of the present 
disclosure binds a cognate co - immunomodulatory polypep 
tide , which may be present on a target T cell . 
[ 0035 ] “ Heterologous , ” as used herein , means a nucleotide 
or polypeptide that is not found in the native nucleic acid or 
protein , respectively . 
[ 0036 ] “ Recombinant , ” as used herein , means that a par 
ticular nucleic acid ( DNA or RNA ) is the product of various 
combinations of cloning , restriction , polymerase chain reac 
tion ( PCR ) and / or ligation steps resulting in a construct 
having a structural coding or non - coding sequence distin 
guishable from endogenous nucleic acids found in natural 
systems . DNA sequences encoding polypeptides can be 
assembled from cDNA fragments or from a series of syn 
thetic oligonucleotides , to provide a synthetic nucleic acid 
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which is capable of being expressed from a recombinant 
transcriptional unit contained in a cell or in a cell - free 
transcription and translation system . 
[ 0037 ] The terms “ recombinant expression vector , " or 
“ DNA construct ” are used interchangeably herein to refer to 
a DNA molecule comprising a vector and one insert . Recom 
binant expression vectors are usually generated for the 
purpose of expressing and / or propagating the insert ( s ) , or for 
the construction of other recombinant nucleotide sequences . 
The insert ( s ) may or may not be operably linked to a 
promoter sequence and may or may not be operably linked 
to DNA regulatory sequences . 
[ 0038 ] As used herein , the term “ affinity ” refers to the 
equilibrium constant for the reversible binding of two agents 
( e.g. , an antibody and an antigen ) and is expressed as a 
dissociation constant ( KD ) . Affinity can be at least 1 - fold 
greater , at least 2 - fold greater , at least 3 - fold greater , at least 
4 - fold greater , at least 5 - fold greater , at least 6 - fold greater , 
at least 7 - fold greater , at least 8 - fold greater , at least 9 - fold 
greater , at least 10 - fold greater , at least 20 - fold greater , at 
least 30 - fold greater , at least 40 - fold greater , at least 50 - fold 
greater , at least 60 - fold greater , at least 70 - fold greater , at 
least 80 - fold greater , at least 90 - fold greater , at least 100 
fold greater , or at least 1,000 - fold greater , or more , than the 
affinity of an antibody for unrelated amino acid sequences . 
Affinity of an antibody to a target protein can be , for 
example , from about 100 nanomolar ( nM ) to about 0.1 nM , 
from about 100 nM to about 1 picomolar ( pM ) , or from 
about 100 nM to about 1 femtomolar ( fM ) or more . As used 
herein , the term " avidity ” refers to the resistance of a 
complex of two or more agents to dissociation after dilution . 
The terms “ immunoreactive ” and “ preferentially binds ” are 
used interchangeably herein with respect to antibodies and / 
or antigen - binding fragments . 
[ 0039 ] The term “ binding ” refers to a direct association 
between two molecules , due to , for example , covalent , 
electrostatic , hydrophobic , and ionic and / or hydrogen - bond 
interactions , including interactions such as salt bridges and 
water bridges . Specific binding ” generally refers to binding 
with an affinity of at least about 10 - ²M or greater , e.g. , 
5x10- ? M , 10-8M , 5x10-8M , and greater . “ Non - specific 
binding ” generally refers to binding with an affinity of less 
than about 10-7M ( e.g. , binding with an affinity of 10-6 M , 
10-5M , 10-4M ) . However , in some contexts , e.g. , binding 
between a TCR and a peptide / MHC complex , " specific 
binding " can be in the range of from 1 uM to 100 uM , or 
from 100 uM to 1 mM . 
[ 0040 ] The term “ binding , ” as used herein ( e.g. with 
reference to binding of a T - cell modulatory multimeric 
polypeptide to a polypeptide ( e.g. , a T - cell receptor ) on a T 
cell ) , refers to a non - covalent interaction between two 
molecules . Non - covalent binding refers to a direct associa 
tion between two molecules , due to , for example , electro 
static , hydrophobic , ionic , and / or hydrogen - bond interac 
tions , including interactions such as salt bridges and water 
bridges . Non - covalent binding interactions are generally 
characterized by a dissociation constant ( KD ) of less than 
10- M , less than 10-7 M , less than 10-8 M , less than 10-9 
M , less than 10-10 M , less than 10-11 M , less than 10-12 M , 
less than 10-13 M , less than 10-14 M. or less than 10-15 M. 
“ Affinity ” refers to the strength of non - covalent binding , 
increased binding affinity being correlated with a lower KD . 
“ Specific binding ” generally refers to binding with an affin 
ity of at least about 10-7 M or greater , e.g. , 5x10-7 M , 10-8 

M , 5x10-8 M , 10-9 M , and greater . “ Non - specific binding ” 
generally refers to binding ( e.g. , the binding of a ligand to 
a moiety other than its designated binding site or receptor ) 
with an affinity of less than about 10 % M ( e.g. , binding with 
an affinity of 10-6 M , 10-5 M , 10-4 M ) . However , in some 
contexts , e.g. , binding between a TCR and a peptide / MHC 
complex , “ specific binding " can be in the range of from 1 
UM to 100 um , or from 100 uM to 1 mM . “ Covalent 
binding ” or “ covalent bond , ” as used herein , refers to the 
formation of one or more covalent chemical binds between 
two different molecules . 
[ 0041 ] The terms “ treatment ” , “ treating ” and the like are 
used herein to generally mean obtaining a desired pharma 
cologic and / or physiologic effect . The effect may be pro 
phylactic in terms of completely or partially preventing a 
disease or symptom thereof and / or may be therapeutic in 
terms of a partial or complete cure for a disease and / or 
adverse effect attributable to the disease . “ Treatment " as 
used herein covers any treatment of a disease or symptom in 
a mammal , and includes : ( a ) preventing the disease or 
symptom from occurring in a subject which may be predis 
posed to acquiring the disease or symptom but has not yet 
been diagnosed as having it ; ( b ) inhibiting the disease or 
symptom , i.e. , arresting its development ; or ( c ) relieving the 
disease , i.e. , causing regression of the disease . The thera 
peutic agent may be administered before , during or after the 
onset of disease or injury . The treatment of ongoing disease , 
where the treatment stabilizes or reduces the undesirable 
clinical symptoms of the patient , is of particular interest . 
Such treatment is desirably performed prior to complete loss 
of function in the affected tissues . The subject therapy will 
desirably be administered during the symptomatic stage of 
the disease , and in some cases after the symptomatic stage 
of the disease . 
[ 0042 ] The terms “ individual , ” “ subject , ” “ host , ” and 
“ patient , ” are used interchangeably herein and refer to any 
mammalian subject for whom diagnosis , treatment , or 
therapy is desired . Mammals include , e.g. , humans , non 
human primates , rodents ( e.g. , rats ; mice ) , lagomorphs ( e.g. , 
rabbits ) , ungulates ( e.g. , cows , sheep , pigs , horses , goats , 
and the like ) , etc. 
[ 0043 ] Before the present invention is further described , it 
is to be understood that this invention is not limited to 
particular embodiments described , as such may , of course , 
vary . It is also to be understood that the terminology used 
herein is for the purpose of describing particular embodi 
ments only , and is not intended to be limiting , since the 
scope of the present invention will be limited only by the 
appended claims . 
[ 0044 ] Where a range of values is provided , it is under 
stood that each intervening value , to the tenth of the unit of 
the lower limit unless the context clearly dictates otherwise , 
between the upper and lower limit of that range and any 
other stated or intervening value in that stated range , is 
encompassed within the invention . The upper and lower 
limits of these smaller ranges may independently be 
included in the smaller ranges , and are also encompassed 
within the invention , subject to any specifically excluded 
limit in the stated range . Where the stated range includes one 
or both of the limits , ranges excluding either or both of those 
included limits are also included in the invention . 
[ 0045 ] Unless defined otherwise , all technical and scien 
tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which this 
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invention belongs . Although any methods and materials 
similar or equivalent to those described herein can also be 
used in the practice or testing of the present invention , the 
preferred methods and materials are now described . All 
publications mentioned herein are incorporated herein by 
reference to disclose and describe the methods and / or mate 
rials in connection with which the publications are cited . 
[ 0046 ] It must be noted that as used herein and in the 
appended claims , the singular forms “ a , " " an , ” and “ the ” 
include plural referents unless the context clearly dictates 
otherwise . Thus , for example , reference to “ multimeric 
T - cell modulatory polypeptide ” ( also referred to herein as a 
“ T - cell modulatory multimeric polypeptide , " or “ TMMP " ) 
includes a plurality of such polypeptides and reference to 
“ the immunomodulatory polypeptide ” includes reference to 
one or more immunomodulatory polypeptides and equiva 
lents thereof known to those skilled in the art , and so forth . 
It is further noted that the claims may be drafted to exclude 
any optional element . As such , this statement is intended to 
serve as antecedent basis for use of such exclusive termi 
nology as “ solely , ” “ only ” and the like in connection with 
the recitation of claim elements , or use of a “ negative ” 
limitation . 
[ 0047 ] It is appreciated that certain features of the inven 
tion , which are , for clarity , described in the context of 
separate embodiments , may also be provided in combination 
in a single embodiment . Conversely , various features of the 
invention , which are , for brevity , described in the context of 
a single embodiment , may also be provided separately or in 
any suitable sub - combination . All combinations of the 
embodiments pertaining to the invention are specifically 
embraced by the present invention and are disclosed herein 
just as if each and every combination was individually and 
explicitly disclosed . In addition , all sub - combinations of the 
various embodiments and elements thereof are also specifi 
cally embraced by the present invention and are disclosed 
herein just as if each and every such sub - combination was 
individually and explicitly disclosed herein . 
[ 0048 ] The publications discussed herein are provided 
solely for their disclosure prior to the filing date of the 
present application . Nothing herein is to be construed as an 
admission that the present invention is not entitled to ante 
date such publication by virtue of prior invention . Further , 
the dates of publication provided may be different from the 
actual publication dates which may need to be independently 
confirmed . 

comprising : a ) a first polypeptide comprising a first MHC 
polypeptide ; and b ) a second polypeptide comprising a 
second MHC polypeptide , wherein the first polypeptide or 
the second polypeptide comprises an epitope ; wherein the 
first polypeptide and / or the second polypeptide comprises 
one or more immunomodulatory polypeptides that can be 
the same or different ; and wherein the first polypeptide or the 
second polypeptide optionally comprises an Ig Fc polypep 
tide or a non - Ig scaffold . A TMMP of the present disclosure 
is also referred to herein as a “ multimeric T - cell modulatory 
polypeptide , ” “ a multimeric polypeptide of the present dis 
closure ” or a “ synTac . ” 
[ 0052 ] The present disclosure provides a TMMP compris 
ing a heterodimeric polypeptide comprising : a ) a first poly 
peptide comprising : i ) a peptide epitope ; and ii ) a first MHC 
polypeptide ; b ) a second polypeptide comprising a second 
MHC polypeptide ; and c ) at least one immunomodulatory 
polypeptide , where the first and / or the second polypeptide 
comprises the at least one ( i.e. , one or more ) immunomodu 
latory polypeptide . Optionally , the first or the second poly 
peptide comprises an Ig Fc polypeptide or a non - Ig scaffold . 
At least one of the one or more immunomodulatory poly 
peptides is a variant immunomodulatory polypeptide that 
exhibits reduced affinity to a cognate co - immunomodulatory 
polypeptide compared to the affinity of a corresponding 
wild - type immunomodulatory polypeptide for the cognate 
co - immunomodulatory polypeptide . The epitope present in a 
TMMP of the present disclosure binds to a T - cell receptor 
( TCR ) on a T cell with an affinity of at least 100 uM ( e.g. , 
at least 10 uM , at least 1 uM , at least 100 nM , at least 10 nM , 
or at least 1 nM ) . A T - cell modulatory multimeric polypep 
tide of the present disclosure binds to a first T cell with an 
affinity that is at least 25 % higher than the affinity with 
which the TMMP binds a second T cell , where the first T cell 
expresses on its surface the cognate co - immunomodulatory 
polypeptide and a TCR that binds the epitope with an affinity 
of at least 100 uM , and where the second T cell expresses on 
its surface the cognate co - immunomodulatory polypeptide 
but does not express on its surface a TCR that binds the 
epitope with an affinity of at least 100 uM ( e.g. , at least 10 
UM , at least 1 uM , at least 100 nM , at least 10 nM , or at least 
1 nM ) . 
[ 0053 ] The present disclosure provides a TMMP compris 
ing a heterodimeric polypeptide comprising : a ) a first poly 
peptide comprising : i ) a peptide epitope ; and ii ) a first MHC 
polypeptide ; b ) a second polypeptide comprising a second 
MHC polypeptide ; and c ) at least one immunomodulatory 
polypeptide , where the first and / or the second polypeptide 
comprises the at least one ( i.e. , one or more ) immunomodu 
latory polypeptide . Optionally , the first or the second poly 
peptide comprises an Ig Fc polypeptide or a non - Ig scaffold . 
At least one of the one or more immunomodulatory poly peptides is a variant immunomodulatory polypeptide that 
exhibits reduced affinity to a cognate co - immunomodulatory 
polypeptide compared to the affinity of a corresponding 
wild - type immunomodulatory polypeptide for the cognate 
co - immunomodulatory polypeptide . The epitope present in a 
TMMP of the present disclosure hinds to a TCR on a T cell 
with an affinity of at least 100 uM ( e.g. , at least 10 um , at 
least 1 uM , at least 100 nM , at least 10 nM , or at least 1 nM ) . 
A TMMP of the present disclosure binds to a first T cell with 
an affinity that is at least 25 % higher than the affinity with 
which the TMMP binds a second T cell , where the first T cell 
expresses on its surface the cognate co - immunomodulatory 

DETAILED DESCRIPTION 

[ 0049 ] The present disclosure provides T - cell modulatory 
multimeric polypeptides that comprise an immunomodula 
tory polypeptide that exhibits reduced binding affinity to a 
cognate co - immunomodulatory polypeptide . A T - cell modu 
latory multimeric polypeptide ( TMMP ) of the present dis 
closure is useful for modulating the activity of a T cell , and 
for modulating an immune response in an individual . 
[ 0050 ] T - Cell Modulatory Multimeric Polypeptides 
[ 0051 ] The present disclosure provides a TMMP compris 
ing : a ) a first polypeptide ; and b ) a second polypeptide , 
wherein the multimeric polypeptide comprises an epitope ; a 
first major histocompatibility complex ( MHC ) polypeptide ; 
a second MHC polypeptide ; one or more immunomodula 
tory polypeptides ; and optionally an immunoglobulin ( Ig ) 
Fc polypeptide or a non - lg scaffold . The present disclosure 
provides a TMMP , wherein the TMMP is a heterodimer 
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polypeptide and a TCR that binds the epitope with an affinity 
of at least 100 uM , and where the second T cell expresses on 
its surface the cognate co - immunomodulatory polypeptide 
but does not express on its surface a TCR that binds the 
epitope with an affinity of at least 100 uM ( e.g. , at least 10 
uM , at least 1 uM , at least 100 nM , at least 10 nM , or at least 
1 nM ) . 
[ 0054 ] The present disclosure provides a TMMP compris 
ing : a ) a first polypeptide comprising , in order from N - ter 
minus to C - terminus : i ) an epitope ; ii ) a first MHC poly 
peptide ; and b ) a second polypeptide comprising , in order 
from N - terminus to C - terminus : i ) a second MHC polypep 
tide ; and ii ) optionally an Ig Fc polypeptide or a non - ig 
scaffold . A TMMP of the present disclosure comprises one 
or more immunomodulatory polypeptides , wherein at least 
one of the one or more immunomodulatory polypeptides is : 
A ) at the C - terminus of the first polypeptide ; B ) at the 
N - terminus of the second polypeptide ; C ) at the C - terminus 
of the second polypeptide ; or D ) at the C - terminus of the first 
polypeptide and at the N - terminus of the second polypep 
tide . At least one of the one or more immunomodulatory 
polypeptides is a variant immunomodulatory polypeptide 
that exhibits reduced affinity to a cognate co - immunomodu 
latory polypeptide compared to the affinity of a correspond 
ing wild - type immunomodulatory polypeptide for the cog 
nate co - immunomodulatory polypeptide . The epitope 
present in a TMMP of the present disclosure binds to a T - cell 
receptor ( TCR ) on a T cell with an affinity of at least 100 UM 
( e.g. , at least 10 uM , at least 1 uM , at least 100 nM , at least 
10 nM , or at least 1 nM ) . A T - cell modulatory multimeric 
polypeptide of the present disclosure binds to a first T cell 
with an affinity that is at least 25 % higher than the affinity 
with which the TMMP binds a second T cell , where the first 
T cell expresses on its surface the cognate co - immunomodu 
latory polypeptide and a TCR that binds the epitope with an 
affinity of at least 100 uM , and where the second T cell 
expresses on its surface the cognate co - immunomodulatory 
polypeptide but does not express on its surface a TCR that 
binds the epitope with an affinity of at least 100 uM ( e.g. , at 
least 10 uM , at least 1 uM . at least 100 nM , at least 10 nM , 
or at least 1 nM ) . 
[ 0055 ] In some cases , the epitope present in a TMMP of 
the present disclosure binds to a TCR on a T cell with an 
affinity of from about 10-4 M to about 5x10-4 M , from about 
5x10-4 M to about 10-5 M , from about 10-5M to 5x10-5 M , 
from about 5x10 - SM to 10 - M , from about 10 - M to about 
5x10-6 M , from about 5x10-6 M to about 10-7 M , from 
about 10-7 M to about 5x10-7 M , from about 5x10-7 M to 
about 10-8 M , or from about 10-8 M to about 10-9 M. 
Expressed another way , in some cases , the epitope present in 
a TMMP of the present disclosure hinds to a TCR on a T cell 
with an affinity of from about 1 nM to about 5 nM , from 
about 5 nM to about 10 nM , from about 10 nM to about 50 
nM , from about 50 nM to about 100 nM , from about 0.1 uM 
to about 0.5 uM , from about 0.5 uM to about 1 uM , from 
about 1 uM to about 5 uM , from about 5 uM to about 10 uM , 
from about 10 uM to about 25 UM , from about 25 uM to 
about 50 uM , from about 50 uM to about 75 uM , from about 
75 uM to about 100 uM . 
[ 0056 ] An immunomodulatory polypeptide present in a 
TMMP of the present disclosure binds to its cognate co 
immunomodulatory polypeptide with an affinity that it at 
least 10 % less , at least 15 % less , at least 20 % less , at least 
25 % less , at least 30 % less , at least 35 % less , at least 40 % 

less , at least 45 % less , at least 50 % less , at least 55 % less , 
at least 60 % less , at least 65 % less , at least 70 % less , at least 
75 % less , at least 80 % less , at least 85 % less , at least 90 % 
less , at least 95 % less , or more than 95 % less , than the 
affinity of a corresponding wild - type immunomodulatory 
polypeptide for the cognate co - immunomodulatory polypep 
tide . 
[ 0057 ] In some cases , a variant immunomodulatory poly 
peptide present in a TMMP of the present disclosure has a 
binding affinity for a cognate co - immunomodulatory poly 
peptide that is from 1 nM to 100 nM , or from 100 nM to 100 
uM . For example , in some cases , a variant immunomodu 
latory polypeptide present in a TMMP of the present dis 
closure has a binding affinity for a cognate co - immuno 
modulatory polypeptide that is from about 100 nM to 150 
nM , from about 150 nM to about 200 nM , from about 200 
nM to about 250 nM , from about 250 nM to about 300 nM , 
from about 300 nM to about 350 nM , from about 350 nM to 
about 400 nM , from about 400 nM to about 500 nM , from 
about 500 nM to about 600 nM , from about 600 nM to about 
700 nM , from about 700 nM to about 800 nM , from about 
800 nM to about 900 nM , from about 900 nM to about 1 uM , 
to about 1 uM to about 5 uM , from about 5 uM to about 10 
UM , from about 10 uM to about 15 uM , from about 15 uM 
to about 20 uM , from about 20 uM to about 25 uM , from 
about 25 uM to about 50 uM , from about 50 uM to about 75 
UM , or from about 75 uM to about 100 ?M . In some cases , 
a variant immunomodulatory polypeptide present in a T - cell 
modulatory multimeric polypeptide of the present disclosure 
has a binding affinity for a cognate co - immunomodulatory 
polypeptide that is from about 1 nM to about 5 nM , from 
about 5 nM to about 10 nM , from about 10 nM to about 50 
nM , from about 50 nM to about 100 nM . 
[ 0058 ] The combination of the reduced affinity of the 
immunomodulatory polypeptide for its cognate co - immu 
nomodulatory polypeptide , and the affinity of the epitope for 
a TCR , provides for enhanced selectivity of a TMMP of the 
present disclosure . For example , a TMMP of the present 
disclosure binds selectively to a first T cell that displays 
both : i ) a TCR specific for the epitope present in the TMMP ; 
and ii ) a co - immunomodulatory polypeptide that binds to the 
immunomodulatory polypeptide present in the T - cell modu 
latory multimeric polypeptide , compared to binding to a 
second T cell that displays : i ) a TCR specific for an epitope 
other than the epitope present in the T - cell modulatory 
multimeric polypeptide ; and ii ) a co - immunomodulatory 
polypeptide that binds to the immunomodulatory polypep 
tide present in the TMMP . For example , a TMMP of the 
present disclosure binds to the first T cell with an affinity that 
is at least 10 % , at least 15 % , at least 20 % , at least 25 % , at 
least 30 % , at least 40 % , at least 50 % , at least 60 % , at least 
70 % , at least 80 % , at least 90 % , at least 2 - fold , at least 
2.5 - fold , at least 5 - fold , at least 10 - fold , at least 15 - fold , at 
least 20 - fold , at least 25 - fold , at least 50 - fold , at least 
100 - fold , or more than 100 - fold , higher than the affinity to 
which it binds the second T cell . 
[ 0059 ] In some cases , a TMMP of the present disclosure , 
when administered to an individual in need thereof , induces 
both an epitope - specific T cell response and an epitope 
non - specific T cell response . In other words , in some cases , 
a TMMP of the present disclosure , when administered to an 
individual in need thereof , induces an epitope - specific T cell 
response by modulating the activity of a first T cell that 
displays both : i ) a TCR specific for the epitope present in the 
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T - cell modulatory multimeric polypeptide ; ii ) a co - immu 
nomodulatory polypeptide that binds to the immunomodu 
latory polypeptide present in the TMMP , and induces an 
epitope non - specific T cell response by modulating the 
activity of a second T cell that displays : i ) a TCR specific for 
an epitope other than the epitope present in the TMMP ; and 
ii ) a co - immunomodulatory polypeptide that binds to the 
immunomodulatory polypeptide present in the TMMP . The 
ratio of the epitope - specific T cell response to the epitope 
non - specific T cell response is at least 2 : 1 , at least 5 : 1 , at 
least 10 : 1 , at least 15 : 1 , at least 20 : 1 , at least 25 : 1 , at least 
50 : 1 , or at least 100 : 1 . The ratio of the epitope - specific T cell 
response to the epitope - non - specific T cell response is from 
about 2 : 1 to about 5 : 1 , from about 5 : 1 to about 10 : 1 , from 
about 10 : 1 to about 15 : 1 , from about 15 : 1 to about 20 : 1 , 
from about 20 : 1 to about 25 : 1 , from about 25 : 1 to about 
50 : 1 , or from about 50 : 1 to about 100 : 1 , or more than 100 : 1 . 
“ Modulating the activity ” of a T cell can include one or more 
of : i ) activating a cytotoxic ( e.g. , CD8 + ) T cell ; ii ) inducing 
cytotoxic activity of a cytotoxic ( e.g. , CD8 + ) T cell ; iii ) 
inducing production and release of a cytotoxin ( e.g. , a 
perforin ; a granzyme ; a granulysin ) by a cytotoxic ( e.g. , 
CD8 + ) T cell ; iv ) inhibiting activity of an autoreactive T cell ; 
and the like . 
[ 0060 ] The combination of the reduced affinity of the 
immunomodulatory polypeptide for its cognate co - immu 
nomodulatory polypeptide , and the affinity of the epitope for 
a TCR , provides for enhanced selectivity of a TMMP of the 
present disclosure . Thus , for example , a TMMP of the 
present disclosure binds with higher avidity to a first T cell 
that displays both : i ) a TCR specific for the epitope present 
in the TMMP ; and ii ) a co - immunomodulatory polypeptide 
that binds to the immunomodulatory polypeptide present in 
the TMMP , compared to the avidity to which it binds to a 
second T cell that displays : i ) a TCR specific for an epitope 
other than the epitope present in the TMMP ; and ii ) a 
co - immunomodulatory polypeptide that hinds to the immu 
nomodulatory polypeptide present in the TMMP . 
[ 0061 ] Determining Binding Affinity 
[ 0062 ] Binding affinity between an immunomodulatory 
polypeptide and its cognate co - immunomodulatory polypep 
tide can be determined by bio - layer interferometry ( BLT ) 
using purified immunomodulatory polypeptide and purified 
cognate co - immunomodulatory polypeptide . Binding affin 
ity between a synTac ( TMMP ) of the present disclosure and 
its cognate co - immunomodulatory polypeptide can also be 
determined by BLI using purified synTac and the cognate 
co - immunomodulatory polypeptide . BLI methods are well 
known to those skilled in the art . See , e.g. , Lad et al . ( 2015 ) 
J. Biomol . Screen . 20 ( 4 ) : 498-507 ; and Shah and Duncan 
( 2014 ) J. Vis . Exp . 18 : e51383 . The specific and relative 
binding affinities described in this disclosure between an 
immunomodulatory polypeptide and its cognate co - immu 
nomodulatory polypeptide , or between a synTac and its 
cognate co - immunomodulatory polypeptide , can be deter 
mined using the following procedures . 
[ 0063 ] To determine binding affinity between a synTac of 
the present disclosure and its cognate co - immunomodula 
tory polypeptide , a BLI assay can be carried out using an 
Octet RED 96 ( Pal FortéBio ) instrument , or a similar 
instrument , as follows . To determine binding affinity of a 
T - cell modulatory multimeric polypeptide ( e.g. , a synTac of 
the present disclosure ; or a control T - cell modulatory mul 
timeric polypeptide ( where a control TMMP comprises a 

wild - type immunomodulatory polypeptide ) ) , the T - cell 
modulatory multimeric polypeptide is immobilized onto an 
insoluble support ( a “ biosensor ” ) . The immobilized TMMP 
is the “ target . ” Immobilization can be effected by immobi 
lizing a capture antibody onto the insoluble support , where 
the capture antibody immobilizes the TMMP . For example , 
immobilization can be effected by immobilizing anti - Fc 
( e.g. , anti - human IgG Fc ) antibodies onto the insoluble 
support , where the immobilized anti - Fc antibodies bind to 
and immobilize the TMMP ( where the TMMP comprises an 
IgFc polypeptide ) . A co - immunomodulatory polypeptide is 
applied , at several different concentrations , to the immobi 
lized TMMP , and the instrument's response recorded . 
Assays are conducted in a liquid medium comprising 25 mm 
HEPES pH 6.8 , 5 % poly ( ethylene glycol ) 6000 , 50 mM 
KC1 , 0.1 % bovine serum albumin , and 0.02 % Tween 20 
nonionic detergent . Binding of the co - immunomodulatory 
polypeptide to the immobilized TMMP is conducted at 30 ° 
C. As a positive control for binding affinity , an anti - MHC 
Class I monoclonal antibody can be used . For example , 
anti - HLA Class I monoclonal antibody W6 / 32 ( American 
Type Culture Collection No. HB - 95 ; Parham et al . ( 1979 ) J. 
Immunol . 123 : 342 ) , which has a K , of 7 nM , can be used . 
A standard curve can be generated using serial dilutions of 
the anti - MHC Class I monoclonal antibody . The co - immu 
nomodulatory polypeptide , or the anti - MHC Class I mAb , is 
the “ analyte . ” BLI analyzes the interference pattern of white 
light reflected from two surfaces : i ) from the immobilized 
polypeptide ( " target " ' ) ; and ii ) an internal reference layer . A 
change in the number of molecules ( “ analyte ” ; e.g. , co 
immunomodulatory polypeptide ; anti - HLA antibody ) bound 
to the biosensor tip causes a shift in the interference pattern ; 
this shift in interference pattern can be measured in real 
time . The two kinetic terms that describe the affinity of the 
target / analyte interaction are the association constant ( ka ) 
and dissociation constant ( ka ) The ratio of these two terms 
( kda ) gives rise to the affinity constant Kp . 
[ 0064 ] As noted above , determining binding affinity 
between an immunomodulatory polypeptide ( e.g. , IL - 2 or an 
IL - 2 variant ) and its cognate co - immunomodulatory poly 
peptide ( e.g. , IL - 2R ) also can be determined by BLI . The 
assay is similar to that described above for the synTac 
multimeric polypeptide . A BLI assay can be carried out 
using an Octet RED 96 ( Pal FortéBio ) instrument , or a 
similar instrument , as follows . A component immunomodu 
latory polypeptide of a synTac of the present disclosure ( e.g. , 
a variant IL - 2 polypeptide of the present disclosure ) ; and a 
control immunomodulatory polypeptide ( where a control 
immunomodulatory polypeptide comprises a wild - type 
immunomodulatory polypeptide , c.g. wild - type IL - 2 ) ) are 
immobilized onto an insoluble support ( a “ biosensor ” ) . The 
immunomodulatory polypeptide is the “ target . ” Immobili 
zation can be effected by immobilizing a capture antibody 
onto the insoluble support , where the capture antibody 
immobilizes the immunomodulatory polypeptide . For 
example , if the target is fused to an immuno - affinity tag ( e.g. 
FLAG , human IgG Fc ) immobilization can be effected by 
immobilizing with the appropriate antibody to the immuno 
affinity tag ( e.g. anti - human IgG Fc ) onto the insoluble 
support , where the immobilized antibodies bind to and 
immobilize the immunomodulatory polypeptide ( where the 
immunomodulatory polypeptide comprises an Ig Fc poly 
peptide ) . A co - immunomodulatory polypeptide ( or polypep 
tides ) is applied , at several different concentrations , to the 
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immobilized immunomodulatory polypeptide , and the 
instrument's response recorded . Alternatively , a co - immu 
nomodulatory polypeptide ( or polypeptides ) is immobilized 
to the biosensor ( e.g. , for the IL - 2 receptor heterotrimer , as 
a monomeric subunit , heterodimeric subcomplex , or the 
complete heterotrimer ) and the immunomodulatory poly 
peptide is applied , at several different concentrations , to the 
immobilized coimmunomodulatory polypeptide ( s ) , and the 
instrument's response is recorded . Assays are conducted in 
a liquid medium comprising 25 mM HEPES pH 6.8 , 5 % 
poly ( ethylene glycol ) 6000 , 50 mM KCI , 0.1 % bovine 
serum albumin , and 0.02 % Tween 20 nonionic detergent . 
Binding of the co - immunomodulatory polypeptide to the 
immobilized immunomodulatory polypeptide is conducted 
at 30 ° C. As a positive control for binding affinity , an 
anti - MHC Class I monoclonal antibody can be used . For 
example , anti - HLA Class I monoclonal antibody W6 / 32 
( American Type Culture Collection No. HB - 95 ; Parham et 
al . ( 1979 ) J. Immunol . 123 : 342 ) , which has a Ky of 7 nM , 
can be used . A standard curve can be generated using serial 
dilutions of the anti - MHC Class I monoclonal antibody . The 
co - immunomodulatory polypeptide , or the anti - MHC Class 
I mAb , is the " analyte . ” BLI analyzes the interference 
pattern of white light reflected from two surfaces : i ) from the 
immobilized polypeptide ( “ target ” ) ; and ii ) an internal ref 
erence layer . A change in the number of molecules ( " ana 
lyte ” ; e.g. , co - immunomodulatory polypeptide ; anti - HLA 
antibody ) bound to the biosensor tip causes a shift in the 
interference pattern ; this shift in interference pattern can be 
measured in real time . The two kinetic terms that describe 
the affinity of the target / analyte interaction are the associa 
tion constant ( ka ) and dissociation constant ( kq ) . The ratio of 
these two terms ( kda ) gives rise to the affinity constant Kp . 
Determining the binding affinity of both a wild - type immu 
nomodulatory polypeptide ( e.g. , IL - 2 ) for its receptor ( e.g. , 
IL - 2R ) and a variant immunomodulatory polypeptide ( e.g. , 
an IL - 2 variant as disclosed herein ) for its cognate co 
immunomodulatory polypeptide ( e.g. , its receptor ) ( e.g. , 
IL - 2R ) thus allows one to determine the relative binding 
affinity of the variant co - immunomodulatory polypeptide , as 
compared to the wild - type co - immunomodulatory polypep 
tide , for the cognate co - immunomodulatory polypeptide . 
That is , one can determine whether the binding affinity of a 
variant immunomodulatory polypeptide for its receptor ( its 
cognate co - immunomodulatory polypeptide ) is reduced as 
compared to the binding affinity of the wild - type immuno 
modulatory polypeptide for the same cognate co - immuno 
modulatory polypeptide , and , if so , what is the percentage 
reduction from the binding affinity of the wild - type co 
immunomodulatory polypeptide . 
[ 0065 ] The BLI assay is carried out in a multi - well plate . 
To run the assay , the plate layout is defined , the assay steps 
are defined , and biosensors are assigned in Octet Data 
Acquisition software . The biosensor assembly is hydrated . 
The hydrated biosensor assembly and the assay plate are 
equilibrated for 10 minutes on the Octet instrument . Once 
the data are acquired , the acquired data are loaded into the 
Octet Data Analysis software . The data are processed in the 
Processing window by specifying method for reference 
subtraction , y - axis alignment , inter - step correction , and 
Savitzky - Golay filtering . Data are analyzed in the Analysis 
window by specifying steps to analyze ( Association and 
Dissociation ) , selecting curve fit model ( 1 : 1 ) , fitting method 
( global ) , and window of interest in seconds ) . The quality of 

fit is evaluated . Ky values for each data trace ( analyte 
concentration ) can be averaged if within a 3 - fold range . K ) 
error values should be within one order of magnitude of the 
affinity constant values ; R2 values should be above 0.95 . 
See , e.g. , Abdiche et al . ( 2008 ) J. Anal . Biochem . 377 : 209 . 
[ 0066 ] Unless otherwise stated herein , the affinity of a 
TMMP of the present disclosure for a cognate co - immuno 
modulatory polypeptide , or the affinity of a control T - cell 
modulatory multimeric polypeptide ( where a control TMMP 
comprises a wild - type immunomodulatory polypeptide ) for 
a cognate co - immunomodulatory polypeptide , is determined 
using BLI , as described above . 
[ 0067 ] In some cases , the ratio of : i ) the binding affinity of 
a control T - cell modulatory multimeric polypeptide ( where 
the control comprises a wild - type immunomodulatory poly 
peptide ) to a cognate co - immunomodulatory polypeptide to 
ii ) the binding affinity of a TMMP of the present disclosure 
comprising a variant of the wild - type immunomodulatory 
polypeptide to the cognate co - immunomodulatory polypep 
tide , when measured by BLI ( as described above ) , is at least 
1.5 : 1 , at least 2 : 1 , at least 5 : 1 , at least 10 : 1 , at least 15 : 1 , at 
least 20 : 1 , at least 25 : 1 , at least 50 : 1 , at least 100 : 1 , at least 
500 : 1 , at least 102 : 1 , at least 5x102 : 1 , at least 109 : 1 , at least 
5x103 : 1 , at least 104 : 1 , at least 10 % : 1 , or at least 106 : 1 . In 
some cases , the ratio of : i ) the binding affinity of a control 
TMMP ( where the control comprises a wild - type immuno 
modulatory polypeptide ) to a cognate co - immunomodula 
tory polypeptide to ii ) the binding affinity of a TMMP of the 
present disclosure comprising a variant of the wild - type 
immunomodulatory polypeptide to the cognate co - immuno 
modulatory polypeptide , when measured by BLI , is in a 
range of from 1.5 : 1 to 100 : 1 , e.g. , from 1.5 : 1 to 10 : 1 , from 
10 : 1 to 50 : 1 , from 50 : 1 to 102 : 1 , from 102 : 1 to 103 : 1 , 
from 103 : 1 to 104 : 1 , from 104 : 1 to 10 % : 1 , or from 10 : 1 to 
10 % : 1 . 
[ 0068 ] As an example , where a control TMMP comprises 
a wild - type IL - 2 polypeptide , and where a TMMP of the 
present disclosure comprises a variant IL - 2 polypeptide 
( comprising from 1 to 10 amino acid substitutions relative to 
the amino acid sequence of the wild - type IL - 2 polypeptide ) 
as the immunomodulatory polypeptide , the ratio of : i ) the 
binding affinity of the control TMMP to an IL - 2 receptor 
( i.e. , the cognate co - immunomodulatory polypeptide ) to ii ) 
the binding affinity of the TMMP of the present disclosure 
to the IL - 2 receptor , when measured by BLI , is at least 1.5 : 1 , 
at least 2 : 1 , at least 5 : 1 , at least 10 : 1 , at least 15 : 1 , at least 
20 : 1 , at least 25 : 1 , at least 50 : 1 , at least 100 : 1 , at least 500 : 1 , 
at least 102 : 1 , at least 5x102 : 1 , at least 103 : 1 , at least 
5x10 ° : 1 , at least 104 : 1 , at least 10 % : 1 , or at least 10 % : 1 . In 
some cases , where a control MP comprises a wild - type 
IL - 2 polypeptide , and where a TMMP of the present dis 
closure comprises a variant IL - 2 polypeptide ( comprising 
from 1 to 10 amino acid substitutions relative to the amino 
acid sequence of the wild - type IL - 2 polypeptide ) as the 
immunomodulatory polypeptide , the ratio of : i ) the binding 
affinity of the control TMMP to an IL - 2 receptor ( i.e. , the 
cognate co - immunomodulatory polypeptide ) to ii ) the bind 
ing affinity of the TMMP of the present disclosure to the 
IL - 2 receptor , when measured by BLI , is in a range of from 
1.5 : 1 to 106 : 1 , e.g. , from 1.5 : 1 to 10 : 1 , from 10 : 1 to 50 : 1 , 
from 50 : 1 to 102 : 1 , from 102 : 1 to 103 : 1 , from 103 : 1 to 104 : 1 , 
from 104 : 1 to 10 % : 1 , or from 10 : 1 to 100 : 1 . 
[ 0069 ] As another example , where a control TMMP com 
prises a wild - type PD - L1 polypeptide , and where a TMMP 
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of the present disclosure comprises a variant PD - L1 poly 
peptide ( comprising from 1 to 10 amino acid substitutions 
relative to the amino acid sequence of the wild - type PD - L1 
polypeptide ) as the immunomodulatory polypeptide , the 
ratio of : i ) the binding affinity of the control TMMP to a 
PD - 1 polypeptide ( i.e. , the cognate co - immunomodulatory 
polypeptide ) to ii ) the binding affinity of the TMMP of the 
present disclosure to the PD - 1 polypeptide , when measured 
by BLI , is at least 1.5 : 1 , at least 2 : 1 , at least 5 : 1 , at least 10 : 1 , 
at least 15 : 1 , at least 20 : 1 , at least 25 : 1 , at least 50 : 1 , at least 
100 : 1 , at least 500 : 1 , at least 102 : 1 , at least 5x102 : 1 , at least 
103 : 1 , at least 5x103 : 1 , at least 104 : 1 , at least 10 : 1 , or at 
least 106 : 1 . 
[ 0070 ] As another example , where a control TMMP com 
prises a wild - type CD80 polypeptide , and where a TMMP of 
the present disclosure comprises a variant CD80 polypeptide 
( comprising from 1 to 10 amino acid substitutions relative to 
the amino acid sequence of the wild - type CD80 polypeptide ) 
as the immunomodulatory polypeptide , the ratio of : i ) the 
binding affinity of the control TMMP to a CTLA4 polypep 
tide ( i.e. , the cognate co - immunomodulatory polypeptide ) to 
ii ) the binding affinity of the TMMP of the present disclosure 
to the CTLA4 polypeptide , when measured by BLI , is at 
least 1.5 : 1 , at least 2 : 1 , at least 5 : 1 , at least 10 : 1 , at least 
15 : 1 , at least 20 : 1 , at least 25 : 1 , at least 50 : 1 , at least 100 : 1 , 
at least 500 : 1 , at least 102 : 1 , at least 5x102 : 1 , at least 103 : 1 , 
at least 5x103 : 1 , at least 104 : 1 , at least 10 : 1 , or at least 
106 : 1 . 
[ 0071 ] As another example , where a control TMMP com 
prises a wild - type CD80 polypeptide , and where a TMMP of 
the present disclosure comprises a variant CD80 polypeptide 
( comprising from 1 to 10 amino acid substitutions relative to 
the amino acid sequence of the wild - type CD80 polypeptide ) 
as the immunomodulatory polypeptide , the ratio of : i ) the 
binding affinity of the control TMMP to a CD28 polypeptide 
( i.e. , the cognate co - immunomodulatory polypeptide ) to ii ) 
the binding affinity of the TMMP of the present disclosure 
to the CD28 polypeptide , when measured by BLI , is at least 
1.5 : 1 , at least 2 : 1 . at least 5 : 1 , at least 10 : 1 , at least 15 : 1 , at 
least 20 : 1 , at least 25 : 1 , at least 50 : 1 , at least 100 : 1 , at least 
500 : 1 , at least 102 : 1 , at least 5x102 : 1 , at least 103 : 1 , at least 
5x103 : 1 , at least 104 : 1 , at least 105 : 1 , or at least 100 : 1 . 
[ 0072 ] As another example , where a control TMMP com 
prises a wild - type 4-1BBL polypeptide , and where a TMMP 
of the present disclosure comprises a variant 4-1BBL poly 
peptide ( comprising from 1 to 10 amino acid substitutions 
relative to the amino acid sequence of the wild - type 4-1BBL 
polypeptide ) as the immunomodulatory polypeptide , the 
ratio of : i ) the binding affinity of the control TMMP to a 
4-1BB polypeptide ( i.e. , the cognate co - immunomodulatory 
polypeptide ) to ii ) the binding affinity of the TMMP of the 
present disclosure to the 4-1BB polypeptide , when measured 
by BLI , is at least 1.5 : 1 , at least 2 : 1 . at least 5 : 1 , at least 10 : 1 , 
at least 15 : 1 , at least 20 : 1 , at least 25 : 1 , at least 50 : 1 , at least 
100 : 1 , at least 500 : 1 , at least 102 : 1 , least 5x102 : 1 , at least 
103 : 1 , at least 5x109 : 1 , at least 104 : 1 , at least 10 % : 1 , or at 
least 106 : 1 . 
[ 0073 ] As another example , where a control TMMP com 
prises a wild - type CD86 polypeptide , and where a TMMP of 
the present disclosure comprises a variant CD86 polypeptide 
( comprising from 1 to 10 amino acid substitutions relative to 
the amino acid sequence of the wild - type CD86 polypeptide ) 
as the immunomodulatory polypeptide , the ratio of : i ) the 
binding affinity of the control TMMP to a CD28 polypeptide 

( i.e. , the cognate co - immunomodulatory polypeptide ) to ii ) 
the binding affinity of the TMMP of the present disclosure 
to the CD28 polypeptide , when measured by BLI , is at least 
1.5 : 1 , at least 2 : 1 . at least 5 : 1 , at least 10 : 1 , at least 15 : 1 , at 
least 20 : 1 , at least 25 : 1 , at least 50 : 1 , at least 100 : 1 , at least 
500 : 1 , at least 102 : 1 , at least 5x102 : 1 , at least 103 : 1 , at least 
5x103 : 1 , at least 104 : 1 , at least 109 : 1 , or at least 10 % : 1 . 
[ 0074 ] In some cases , when measured as described in the 
preceding paragraph , a T - cell modulatory multimeric poly 
peptide of the present disclosure exhibits selective binding 
to target T - cell , compared to binding of the T - cell modula 
tory multimeric polypeptide library member to a control T 
cell that comprises : i ) the cognate co - immunomodulatory 
polypeptide that binds the parental wild - type immunomodu 
latory polypeptide : and ii ) a T - cell receptor that binds to an 
epitope other than the epitope present in the T - cell modu 
latory multimeric polypeptide library member . 
[ 0075 ] Dimerized Multimeric T - cell Modulatory Polypep 
tides 
[ 0076 ] A TMMP of the present disclosure can be 
dimerized ; i.e. , the present disclosure provides a multimeric 
polypeptide comprising a dimer of a TMMP of the present 
disclosure . Thus , the present disclosure provides a TMMP 
comprising : A ) a first heterodimer comprising : a ) a first 
polypeptide comprising : i ) a peptide epitope ; and ii ) a first 
major histocompatibility complex ( MHC ) polypeptide ; and 
b ) a second polypeptide i ) a second MHC polypeptide , 
wherein the first heterodimer comprises one or more immu 
nomodulatory polypeptides ; and B ) a second heterodimer 
comprising : a ) a first polypeptide comprising : i ) a peptide 
epitope ; and ii ) a first MHC polypeptide ; and b ) a second 
polypeptide comprising a second MHC polypeptide , 
wherein the second heterodimer comprises one or more 
immunomodulatory polypeptides , and wherein the first het 
erodimer and the second heterodimer are covalently linked 
to one another . In some cases , the two TMMPs are identical 
to one another in amino acid sequence . In some cases , the 
first heterodimer and the second heterodimer are covalently 
linked to one another via a C - terminal region of the second 
polypeptide of the first heterodimer and a C - terminal region 
of the second polypeptide of the second heterodimer . In 
some cases , first heterodimer and the second heterodimer are 
covalently linked to one another via the C - terminal amino 
acid of the second polypeptide of the first heterodimer and 
the C - terminal region of the second polypeptide of the 
second heterodimer , for example , in some cases , the C - ter 
minal amino acid of the second polypeptide of the first 
heterodimer and the C - terminal region of the second poly 
peptide of the second heterodimer are linked to one another , 
either directly or via a linker The linker can be a peptide 
linker . The peptide linker can have a length of from 1 amino 
acid to 200 amino acids ( e.g. , from 1 amino acid ( aa ) to 5 aa , 
from 5 aa to 10 aa , from 10 aa to 25 aa , from 25 aa to 50 aa , 
from 50 aa to 100 aa , from 100 aa to 150 aa , or from 150 aa 
to 200 aa ) . In some cases , the peptide epitope of the first 
heterodimer and the peptide epitope of the second heterodi 
mer comprise the same amino acid sequence . In some cases , 
the first MHC polypeptide of the first and the second 
heterodimer is an MHC Class I B2 - microglobulin , and 
wherein the second MHC polypeptide of the first and the 
second heterodimer is an MHC Class I heavy chain . In some 
cases , the immunomodulatory polypeptide of the first het 
erodimer and the immunomodulatory polypeptide of the 
second heterodimer comprise the same amino acid 



US 2020/0317747 A1 Oct. 8. 2020 
9 

sequence . In some cases , the immunomodulatory polypep 
tide of the first heterodimer and the immunomodulatory 
polypeptide of the second heterodimer are variant immuno 
modulatory polypeptides that comprise from 1 to 10 amino 
acid substitutions compared to a corresponding parental 
wild - type immunomodulatory polypeptide , and wherein the 
from 1 to 10 amino acid substitutions result in reduced 
affinity binding of the variant immunomodulatory polypep 
tide to a cognate co - immunomodulatory polypeptide . In 
some cases , the immunomodulatory polypeptide of the first 
heterodimer and the immunomodulatory polypeptide of the 
second heterodimer are both selected from the group con 
sisting of IL - 2 , 4-1BBL , PD - L1 , CD80 , CD86 , B7-1 , ICOS 
L , OX - 40L , FasL , JAG1 ( CD339 ) , TGFB , and PD - L1 . 
Examples , of suitable MHC polypeptides , immunomodula 
tory polypeptides , and peptide epitopes are described below . 
[ 0077 ] MHC Polypeptides 
[ 0078 ] As noted above , a TMMP of the present disclosure 
includes MHC polypeptides . For the purposes of the instant 
disclosure , the term “ major histocompatibility complex 
( MHC ) polypeptides " is meant to include MHC polypep 
tides of various species , including human MHC ( also 
referred to as human leukocyte antigen ( HLA ) ) polypep 
tides , rodent ( e.g. , mouse , rat , etc. ) MHC polypeptides , and 
MHC polypeptides of other mammalian species ( e.g. , lago 
morphs , non - human primates , canines , felines , ungulates 
( e.g. , equines , bovines , ovines , caprines , etc. ) , and the like . 
The term “ MHC polypeptide ” is meant to include Class I 
MHC polypeptides ( e.g. , B - 2 microglobulin and MHC class 
I heavy chain ) . 
[ 0079 ] In some cases , the first MHC polypeptide is an 
MHC Class I B2M ( 2M ) polypeptide , and the second MHC 
polypeptide is an MHC Class I heavy chain ( H chain ) 
( “ MHC - H ” ' ) ) . In other instances , the first MHC polypeptide 
is an MHC Class I heavy chain polypeptide ; and the second 
MHC polypeptide is a B2M polypeptide . In some cases , both 
the B2M and MHC - H chain are of human origin ; i.e. , the 
MHC - H chain is an HLA heavy chain , or a variant thereof . 
Unless expressly stated otherwise , a TMMP of the present 
disclosure does not include membrane anchoring domains 
( transmembrane regions ) of an MHC Class I heavy chain , or 
a part of MHC Class I heavy chain sufficient to anchor the 
resulting TMMP to a cell ( e.g. , eukaryotic cell such as a 
mammalian cell ) in which it is expressed . In some cases , the 
MHC Class 1 heavy chain present in a TMMP of the present 
disclosure does not include a signal peptide , a transmem 
brane domain , or an intracellular domain ( cytoplasmic tail ) 
associated with a native MHC Class I heavy chain . Thus , 
e.g. , in some cases , the MHC Class I heavy chain present in 
a TMMP of the present disclosure includes only the al , a2 , 
and a3 domains of an MHC Class I heavy chain . In some 
cases , the MHC Class I heavy chain present in a TMMP of 
the present disclosure has a length of from about 270 amino 
acids ( aa ) to about 290 aa . In some cases , the MHC Class I 
heavy chain present in a TMMP of the present disclosure has 
a length of 270 aa , 271 aa , 272 aa , 273 aa , 274 aa , 275 aa , 
276 aa , 277 aa , 278 aa , 279 aa , 280 aa , 281 aa , 282 aa , 283 
aa , 284 aa , 285 aa , 286 aa , 287 aa , 288 aa , 289 aa , or 290 aa . 
[ 0080 ] In some cases , an MHC polypeptide of a TMMP is 
a human MHC polypeptide , where human MHC polypep 
tides are also referred to as “ human leukocyte antigen ” 
( “ HLA ” ) polypeptides . In some cases , an MHC polypeptide 
of a TMMP is a Class I HLA polypeptide , e.g. , a B2 - micro 
globulin polypeptide , or a Class I HLA heavy chain poly 

peptide . Class I HLA heavy chain polypeptides include 
HLA - A heavy chain polypeptides , HLA - B heavy chain 
polypeptides , HLA - C heavy chain polypeptides , HLA - E 
heavy chain polypeptides , HLA - F heavy chain polypeptides , 
and HLA - G heavy chain polypeptides . 
[ 0081 ] MHC Class I Heavy Chains 
[ 0082 ] In some cases , an MHC Class I heavy chain 
polypeptide present in a TMMP of the present disclosure 
comprises an amino acid sequence having at least 75 % , at 
least 80 % , at least 85 % , at least 90 % , at least 95 % , at least 
98 % , at least 99 % , or 100 % , amino acid sequence identity 
to all or part ( e.g. , 50 , 75 , 100 , 150 , 200 , or 250 contiguous 
amino acids ) of the amino acid sequence of any of the 
human HLA heavy chain polypeptides depicted in FIGS . 
24-30 . In some cases , the MHC Class I heavy chain has a 
length of 270 aa , 271 aa , 272 aa , 273 aa , 274 aa , 275 aa , 276 
aa , 277 aa , 278 aa , 279 aa , 280 aa , 281 aa , 282 aa , 283 aa , 
284 aa , 285 aa , 286 aa , 287 aa , 288 aa , 289 aa , or 290 aa . In 
some cases , an MHC Class I heavy chain polypeptide 
present in a TMMP of the present disclosure comprises 1-30 , 
1-5 , 5-10 , 10-15 , 15-20 , 20-25 or 25-30 amino acid inser 
tions , deletions , and / or substitutions ( in addition to those 
locations indicated as being variable in the heavy chain 
consensus sequences ) of any one of the amino acid 
sequences depicted in FIGS . 24-30 . In some cases , the MHC 
Class 1 heavy chain does not include transmembrane or 
cytoplasmic domains . As an example , a MHC Class I heavy 
chain polypeptide of a TMMP of the present disclosure can 
comprise an amino acid sequence having at least 75 % , at 
least 80 % , at least 85 % , at least 90 % , at least 95 % , at least 
98 % , at least 99 % , or 100 % , amino acid sequence identity 
to amino acids 25-300 ( lacking all , or substantially all , of the 
leader , transmembrane and cytoplasmic sequence ) or amino 
acids 25-365 ( lacking the leader ) of a human HLA - A heavy 
chain polypeptides depicted in any one of FIGS . 24A , 24B , 
and 24C . 
[ 0083 ] FIGS . 24A , 24B and 24C provide amino acid 
sequences of human leukocyte antigen ( HLA ) Class I heavy 
chain polypeptides . Signal sequences , amino acids 1-24 , are 
bolded and underlined . FIG . 24A entry : 24A.1 is the HLA - A 
heavy chain ( HLA - A * 01 : 01 : 01 : 01 or A * 0101 ) ( NCBI 
accession NP_001229687.1 ) ( SEQ ID NO : 216 ) ; entry 
24A.2 is from HLA - A * 1101 ( SEQ ID NO : 294 ) : entry 24A.3 
is from HLA - A * 2402 ( SEQ ID NO : 295 ) , and entry 24A.4 is 
from HLA - A * 3303 ( SEQ ID NO : 296 ) . FIG . 24B provides 
the sequence HLA - B * 07 : 02 : 01 ( HLA - B * 0702 ) ( SEQ ID 
NO : 217 ) NCBI GenBank Accession NP_005505.2 ( see also 
GenBank Accession AUV50118.1 . ) . FIG . 24C provides the 
sequence HLA - C * 0701 ( GenBank Accession 
NP_001229971.1 ) ( HLA - C * 07 : 01 : 01 : 01 HLA 
Cw * 070101 , HLA - Cw * 07 GenBank Accession 
CA078194.1 ) ( SEQ ID NO : 218 ) . 
[ 0084 ] FIG . 25 provides an alignment of eleven mature 
MHC class I heavy chain amino acid sequences without 
their leader sequences or transmembrane domains or intra 
cellular domains . The aligned sequences are human HLA - A , 
HLA - B , and HLA - C , a mouse H2K protein sequence , three 
variants of HLA - A ( var.1 , var . 2C , and var.2CP ) , and 3 
human HLA - A variants ( HLA - A * 1101 ( SEQ ID NO : 294 ) ; 
HLA - A * 2402 ( SEQ ID NO : 295 ) ; and HLA - A * 3303 ( SEQ 
ID NO : 296 ) ) . Indicated in the alignment are the locations 
( 84 and 139 of the mature proteins ) where cysteine residues 
may be introduced ( e.g. , by substitution ) for the formation of 
a disulfide bond to stabilize the MHC H chain - B2M com 

or 

sec 
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plex . Also shown in the alignment is position 236 ( of the 
mature polypeptide ) , which may be substituted by a cysteine 
residue that can form an inter - chain disulfide bond with 
u2M ( e.g . , at aa 12 ) . An arrow appears above each of those 
locations and the residues are bolded . The seventh HLA - A 
sequence shown in the alignment ( var . 2c ) , shows the 
sequence of variant 2 substituted with Cresidues at positions 
84 , 139 and 236. The boxes flanking residues 84 , 139 and 
236 show the groups of five amino acids on either sides of 
those six sets of five residues , denoted aac1 ( for “ amino acid 
cluster 1 " ) , aac2 ( for “ amino acid cluster 2 " ) , aac3 ( for 
“ amino acid cluster 3 ” ) , aac4 ( for “ amino acid cluster 4 ” ) , 
aac5 ( for “ amino acid cluster 5 ” ) , and aac ( for “ amino acid 
cluster 6 ' ) , that may be replaced by 1 to 5 amino acids 
selected independently from ( i ) any naturally occurring 
amino acid or ( ii ) any naturally occurring amino acid except 
proline or glycine . 
[ 0085 ] With regard to FIG . 25 , in some cases : i ) aac1 
( amino acid cluster 1 ) may be the amino acid sequence 
GTLRG ( SEQ ID NO : 219 ) or that sequence with one or two 
amino acids deleted or substituted with other naturally 
occurring amino acids ( e.g. , L replaced by I , V , A or F ) ; ii ) 
aac2 ( amino acid cluster 2 ) may be the amino acid sequence 
YNQSE ( SEQ ID NO : 220 ) or that sequence with one or two 
amino acids deleted or substituted with other naturally 
occurring amino acids ( e.g. , N replaced by Q , Q replaced by 
N , and / or E replaced by D ) ; iii ) aac3 ( amino acid cluster 3 ) 
may be the amino acid sequence TAADM ( SEQ ID NO : 221 ) 
or that sequence with one or two amino acids deleted or 
substituted with other naturally occurring amino acids ( e.g .. 
T replaced by S , A replaced by G , D replaced by E and / or 
M replaced by L , V , or I ) ; iv ) aac4 ( amino acid cluster 4 ) may 
be the amino acid sequence AQTTK ( SEQ ID NO : 222 ) or 
that sequence with one or two amino acids deleted or 
substituted with other naturally occurring amino acids ( e.g. , 
A replaced by G , Q replaced by N , or T replaced by S , and / or 
K replaced by R or Q ) ; v ) aac5 ( amino acid cluster 5 ) may 
be the amino acid sequence VETRP ( SEQ ID NO : 223 ) or 
that sequence with one or two amino acids deleted or 
substituted with other naturally occurring amino acids ( e.g. , 
V replaced by I or L , E replaced by D , T replaced by S , 
and / or R replaced by K ) ; and / or vi ) aac6 ( amino acid cluster 
6 ) may be the amino acid sequence GDGTF ( SEQ ID 
NO : 224 ) or that sequence with one or two amino acids 
deleted or substituted with other naturally occurring amino 
acids ( e.g. , D replaced by E , T replaced by S , or F replaced 
by L , W , or Y ) . 
[ 0086 ] FIG . 26-28 provide alignments of mature HLA 
class I heavy chain amino acid sequences ( without leader 
sequences or transmembrane domains or intracellular 
domains ) . The aligned amino acid sequences in FIG . 26A are 
HLA - A class I heavy chains of the following alleles : 
A * 0101 , A * 0201 , A * 0301 , A * 1101 , A * 2301 . A * 2402 , 
A * 2407 , A * 3303 , and A * 3401 . The aligned amino acid 
sequences in FIG . 27A are HLA - B class I heavy chains of 
the following alleles : B * 0702 , B * 0801 , B * 1502 , B * 3802 , 
B * 4001 , B * 4601 , and B * 5301 . The aligned amino acid 
sequences in FIG . 28A are HLA - C class I heavy chains of 
the following alleles : C * 0102 , C * 0303 , C * 0304 , C * 0401 , 
C * 0602 , C * 0701 , C * 0801 , and C * 1502 . Indicated in the 
alignments are the locations ( 84 and 139 of the mature 
proteins ) where cysteine residues may be introduced ( e.g. , 
by substitution ) for the formation of a disulfide bond to 
stabilize the HLA H chain - B2M complex . Also shown in the 

alignment is position 236 ( of the mature polypeptide ) , which 
may be substituted by a cysteine residue that can form an 
inter - chain disulfide bond with B2M ( e.g. , at aa 12 ) . The 
boxes flanking residues 84 , 139 and 236 show the groups of 
five amino acids on either sides of those six sets of five 
residues , denoted aac1 ( for “ amino acid cluster 1 ” ) , aac2 ( for 
“ amino acid cluster 2 " ) , aac3 ( for “ amino acid cluster 3 ” ) , 
aac4 ( for “ amino acid cluster 4 ” ) , aac5 ( for “ amino acid 
cluster 5 ” ) , and aac6 ( for “ amino acid cluster 6 ” ) , that may 
be replaced by 1 to 5 amino acids selected independently 
from ( i ) any naturally occurring amino acid or ( ii ) any 
naturally occurring amino acid except proline or glycine . 
[ 0087 ] FIGS . 26A , 27A , and 28A provide alignments of 
the amino acid sequences of mature HLA - A , -B , and -C 
class I heavy chains , respectively . The sequences are pro 
vided for the extracellular portion of the mature protein 
( without leader sequences or transmembrane domains or 
intracellular domains ) . As described in FIG . 25 the positions 
of aa residues 84 , 139 , and 236 and their flanking residues 
( aacl to aach ) that may he replaced by 1 to 5 amino acids 
selected independently from ( i ) any naturally occurring 
amino acid or ( ii ) any naturally occurring amino acid except 
proline or glycine are also shown . FIGS . 26B , 27B , and 28B 
provide consensus amino acid sequences for the HLA - A , -B , 
and -C sequences , respectively , provided in FIGS . 26A , 
27A , and 28A . The consensus sequences show the variable 
amino acid positions as “ X ” residues sequentially numbered 
and the locations of amino acids 84 , 139. and 236 double 
underlined . 
[ 0088 ] With regard to FIG . 26A , in some cases : i ) aac1 
( amino acid cluster 1 ) may be the amino acid sequence 
GTLRG ( SEQ ID NO : 219 ) or that sequence with one or two 
amino acids deleted or substituted with other naturally 
occurring amino acids ( e.g. , L replaced by I , V , A or F ) ; ii ) 
aac2 ( amino acid cluster 2 ) may be the amino acid sequence 
YNQSE ( SEQ ID NO : 220 ) or that sequence with one or two 
amino acids deleted or substituted with other naturally 
occurring amino acids ( e.g. , N replaced by Q , Q replaced by 
N , and / or E replaced by D ) ; iii ) aac3 ( amino acid cluster 3 ) 
may be the amino acid sequence TAADM ( SEQ ID NO : 221 ) 
or that sequence with one or two amino acids deleted or 
substituted with other naturally occurring amino acids ( e.g. , 
T replaced by S , A replaced by G , D replaced by E , and / or 
M replaced by L , V , or I ) ; iv ) aac4 ( amino acid cluster 4 ) may 
be the amino acid sequence AQTTK ( SEQ ID NO : 222 ) or 
that sequence with one or two amino acids deleted or 
substituted with other naturally occurring amino acids ( e.g. , 
A replaced by G , Q replaced by N , or T replaced by S. and 
or K replaced by R or Q ) ; v ) aac5 ( amino acid cluster 5 ) may 
be the amino acid sequence VETRP ( SEQ ID NO : 223 ) or 
that sequence with one or two amino acids deleted or 
substituted with other naturally occurring amino acids ( e.g. , 
V replaced by 1 or L , E replaced by D , T replaced by S , 
and / or R replaced by K ) ; and / or vi ) aach ( amino acid cluster 
6 ) may be the amino acid sequence GDGTF ( SEQ ID 
NO : 224 ) or that sequence with one or two amino acids 
deleted or substituted with other naturally occurring amino 
acids ( e.g. , D replaced by E , T replaced by S , or F replaced 
by L , W , or Y ) . 
[ 0089 ] With regard to FIG . 27A , in some cases : i ) aac1 
( amino acid cluster 1 ) may be the amino acid sequence 
RNLRG ( SEQ ID NO : 297 ) or that sequence with one or two 
amino acids deleted or substituted with other naturally 
occurring amino acids ( e.g. , N replaced by T or 1 ; and / or L 
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be that may be incorporated into a TMMP of the present 
disclosure include , but are not limited to , the alleles : 
A * 0101 , A * 0201 , A * 0301 , A * 1101 , A * 2301 , A * 2402 , 
A * 2407 , A * 3303 , and A * 3401 , which are aligned without 
all , or substantially all , of the leader , transmembrane and 
cytoplasmic sequences in FIG . 26A . Any of those alleles 
may comprise a mutation at one or more of positions 84 , 139 
and / or 236 ( as shown in FIG . 26A ) selected from : a tyrosine 
to alanine at position 84 ( Y84A ) ; a tyrosine to cysteine at 
position 84 ( Y84C ) ; an alanine to cysteine at position 139 
( A139C ) ; and an alanine to cysteine substitution at position 
236 ( A236C ) . In addition , HLA - A sequence having at least 
75 % ( e.g. , at least 80 % , at least 85 % , at least 90 % , at least 
95 % , at least 98 % , at least 99 % ) or 100 % amino acid 
sequence identity to all or part ( e.g. , 50 , 75 , 100 , 150 , 200 , 
or 250 contiguous amino acids ) of the sequence of those 
HLA - A alleles may also be employed ( e.g. , it may comprise 
1-25 , 1-5 , 5-10 , 10-15 , 15-20 , 20-25 , or 25-30 amino acid 
insertions , deletions , and / or substitutions ) . 
[ 0093 ] In some cases , a TMMP of the present disclosure 
comprises an HLA - A heavy chain polypeptide comprising 
the following HLA - A consensus amino acid sequence : 

( SEQ ID NO : 301 ) 
GSHSMRYFX1TSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQX2MEPRA 

PWIEQEGPEYWDX3X4TX5X6X7 KAX8SQX9X10RX11X12 LX13X14X15 

X16X17 YYNASEX18GSHTX190X20MX21GCDVGX22DX23RFLRGYX24 

QX25AYDGKDYIALX26 EDLRSWT ADMAAQX27TX287X2 9KWEX30X31 

X32EAEQX33RX34YLX35GX36CVX37X38LRRYLENGKETLQRTDX39P 

replaced by A ; and / or the second R replaced by L ; and / or the 
G replaced by R ) ; ii ) aac2 ( amino acid cluster 2 ) may be the 
amino acid sequence YNQSE ( SEQ ID NO : 220 ) or that 
sequence with one or two amino acids deleted or substituted 
with other naturally occurring amino acids ( e.g. , N replaced 
by Q , Q replaced by N , and / or E replaced by D ) ; iii ) aac3 
( amino acid cluster 3 ) may be the amino acid sequence 
TAADT ( SEQ ID NO : 298 ) or that sequence with one or two 
amino acids deleted or substituted with other naturally 
occurring amino acids ( e.g. , the first T replaced by S ; and / or 
A replaced by G ; and / or D replaced by E ; and / or the second 
T replaced by S ) ; iv ) aac4 ( amino acid cluster 4 ) may be the 
amino acid sequence AQITQ ( SEQ ID NO : 299 ) or that 
sequence with one or two amino acids deleted or substituted 
with other naturally occurring amino acids ( e.g. , A replaced 
by G ; and / or the first Q replaced by N ; and / or I replaced by 
L or V ; and / or the T replaced by S ; and / or the second Q 
replaced by N ) ; v ) aac5 ( amino acid cluster 5 ) may be the 
amino acid sequence VETRP ( SEQ ID NO : 223 ) or that 
sequence with one or two amino acids deleted or substituted 
with other naturally occurring amino acids ( e.g. , V replaced 
by I or L , E replaced by D , T replaced by S , and / or R 
replaced by K ) ; and / or vi ) aach ( amino acid cluster 6 ) may 
be the amino acid sequence GDRTF ( SEQ ID NO : 300 ) or 
that sequence with one or two amino acids deleted or 
substituted with other naturally occurring amino acids ( e.g. , 
D replaced by E ; and / or T replaced by S ; and / or R replaced 
by K or H ; and / or F replaced by L , W , or Y ) . 
[ 0090 ] With regard to FIG . 28A , in some cases : i ) aac1 
( amino acid cluster 1 ) may be the amino acid sequence 
RNLRG ( SEQ ID NO : 297 ) or that sequence with one or two 
amino acids deleted or substituted with other naturally 
occurring amino acids ( e.g. , N replaced by K ; and / or L 
replaced by A or I ; and / or the second R replaced by H ; and / or 
the G replaced by Tor S ) ; ii ) aac2 ( amino acid cluster 2 ) may 
be the amino acid sequence YNQSE ( SEQ ID NO : 220 ) or 
that sequence with one or two amino acids deleted or 
substituted with other naturally occurring amino acids ( e.g. , 
N replaced by Q Q replaced by N , and / or E replaced by D ) ; 
iii ) aac3 ( amino acid cluster 3 ) may he the amino acid 
sequence TAADT ( SEQ ID NO : 298 ) or that sequence with 
one or two amino acids deleted or substituted with other 
naturally occurring amino acids ( e.g. , the first T replaced by 
S ; and / or A replaced by G ; and / or D replaced by E ; and / or 
the second T replaced by S ) ; iv ) aac4 ( amino acid cluster 4 ) 
may be the amino acid sequence AQITQ ( SEQ ID NO : 299 ) 
or that sequence with one or two amino acids deleted or 
substituted with other naturally occurring amino acids ( e.g. , 
A replaced by G ; and / or the first Q replaced by N ; and / or I 
replaced by L ; and / or the second Q replaced by N or K ) ; v ) 
aac5 ( amino acid cluster 5 ) may be the amino acid sequence 
VETRP ( SEQ ID NO : 223 ) or that sequence with one or two 
amino acids deleted or substituted with other naturally 
occurring amino acids ( e.g. , V replaced by I or L , E replaced 
by D , T replaced by S , and / or R replaced by K or H ) ; and / or 
vi ) aach ( amino acid cluster 6 ) may be the amino acid 
sequence GDGTF ( SEQ ID NO : 224 ) or that sequence with 
one or two amino acids deleted or substituted with other 
naturally occurring amino acids ( e.g. , D replaced by E ; 
and / or T replaced by S ; and / or F replaced by L , W , or Y ) . 
[ 0091 ] HLA - A 
[ 0092 ] In some cases , a TMMP of the present disclosure 
comprises an HLA - A heavy chain polypeptide . The HLA - A 
heavy chain peptide sequences , or portions thereof , that may 

KTHMTHHX40X41SDHEATLRCWALX42 FYPAEITLTWQRDGEDQTQDTEL 

VETRPAGDGTFQKWAX43VVVPSGX44EQRYTCHVQHEGLPKPLTLRWEX 4 
5 , 

wherein X1 is F , Y , S , or T ; X2 is K or R ; X3 is Q , G , E , or 
R ; X4 is N or E ; X5 is R or G ; X6 is N or K ; X7 is M or 
V ; X8 is H or Q , X9 is T or I , X10 is D or H ; X11 is A , V , 
or E ; X12 is N or D ; X13 is G or R ; X14 is T or I ; X15 is 
L or A ; X16 is R or L ; X17 is G or R ; X18 is A or D ; X19 
is I , L , or V ; X20 is I , R or M ; X21 is F or Y ; X22 is S or 
P ; X23 is W or G ; X24 is R , H , or Q ; X25 is D or Y ; X26 
is N or K ; X27 is T or I ; X28 is K or Q ; X29 is R or H ; X30 
is A or T ; X31 is A or V ; X32 is H or R ; X33 is R , L , Q , or 
W ; X34 is V or A ; X35 is D or E ; X36 is R or T ; X37 is D 
or E ; X38 is W or G ; X39 is Por A ; X40 is P or A ; X41 is 
V or I ; X42 is Sor G ; X43 is A or S ; X44 is Q or E ; and X45 
is P or L. 
[ 0094 ] As one example , an MHC Class I heavy chain 
polypeptide of a TMMP can comprise an amino acid 
sequence having at least 75 % , at least 80 % , at least 85 % , at 
least 90 % , at least 95 % , at least 98 % , at least 99 % , or 100 % , 
amino acid sequence identity to the following human 
HLA - A heavy chain amino acid sequence : 

( SEQ ID NO : 53 ) 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPW 

IEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGYYNQSEAGSHTVORMYGCD 

VGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVA 
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-continued 

EQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCW 
( SEQ ID NO : 303 ) 

GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPW 

ALSFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQ IEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGAYNQS EAGSHTVQRMYGCD 

RYTCHVQHEGLPKPLTLRWEP . VGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVA 

EQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCW 

ALSFYPAEITLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQ 

RYTCHVQHEGLPKPLTLRWEP . 

[ 0099 ] In some cases , an HLA - A heavy chain polypeptide 
suitable for inclusion in a TMMP of the present disclosure 
is an HLA - A02 ( Y84A ; A236C ) polypeptide comprising the 
following amino acid sequence : 

[ 0095 ] In some cases , an HLA - A heavy chain polypeptide 
suitable for inclusion in a TMMP of the present disclosure 
comprises the following amino acid sequence : GSHSM 
RYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDS 
DAASQRMEPRAPWIEQE GPEYWDGETRKVKAH 
SQTHRVDLGTLRGYYNQSEAGSHTVQRMYGCDVGS 
DW RFLRGYHQYAYDGKDYIALKEDLRSWTAAD 
MAAQTTKHKWEAAHVAEQLRA YLEGTCVEWLRRY 
LENGKETLQRTDAPKTHMTHHAVSDHEATLRCW 
ALSFYPA 
EITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAV 
VVPSGQEQRYTCHVQHE GLPKPLTLRWEP ( SEQ ID 
NO : 53 ) . This HLA - A heavy chain polypeptide is also 
referred to as “ HLA - A * 0201 ” or simply “ HLA - A02 . ” In 
some cases , the C - terminal Pro is not included in a TMMP 
of the present disclosure . For example , in some cases , an 
HLA - A02 polypeptide suitable for inclusion in a TMMP of 
the present disclosure comprises the following amino acid 
sequence : 

( SEQ ID NO : 304 ) 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPW 

IEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGAYNQSEAGSHTVQRMYGCD 

VGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVA 

EQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCW 

ALSFYPAEITLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQ 

RYTCHVQHEGLPKPLTLRWE . 

( SEQ ID NO : 302 ) 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPW 

IEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGYYNQSEAGSHTVORMYGCD 

VGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVA 

EQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCW 

ALSFYPAEITLTWORDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQ 

RYTCHVQHEGLPKPLTLRWE . 

[ 0096 ] HLA - A ( Y84A ; A236C ) 
[ 0097 ] In some cases , the MHC Class I heavy chain 
polypeptide comprises Y84A and A236C substitutions . For 
example , in some cases , the MHC Class I heavy chain 
polypeptide comprises an amino acid sequence having at 
least 75 % , at least 80 % , at least 85 % , at least 90 % , at least 
95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to the following human HLA - A heavy 
chain ( Y84A ; A236C ) amino acid sequence : GSHSM 
RYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDS 
DAASORMEPRAPWIEQE GPEYWDGETRKVKAH 
SQTHRVDLGTLRG 
AYNQSEAGSHTVQRMYGCDVGSDW RFLRGY 
HQYAYDGKDYIALKEDLRSWTAADMAAQTTKHK 
WEAAHVAEQLRA YLEGTCVEWLRRYLENG 
KETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPA 
EITLTWQRDGEDQTQDTELVETRP 
CGDGTFQKWAAVVVPSGQEQRYTCHVQHE GLPK 
PLTLRWEP ( SEQ ID NO : 225 ) , where amino acid 84 is Ala 
and amino acid 236 is Cys . In some cases , the Cys - 236 
forms an interchain disulfide bond with Cys - 12 of a variant 
B2M polypeptide that comprises an R12C substitution . 
[ 0098 ] In some cases , an HLA - A heavy chain polypeptide 
suitable for inclusion in a TMMP of the present disclosure 
is an HLA - A02 ( Y84A ; A236C ) polypeptide comprising the 
following amino acid sequence : 

[ 0100 ] HLA - A ( Y84C ; A139C ) 
[ 0101 ] In some cases , the MHC Class I heavy chain 
polypeptide comprises Y84C and A139C substitutions . For 
example , in some cases , the MHC Class I heavy chain 
polypeptide comprises an amino acid sequence having at 
least 75 % , at least 80 % , at least 85 % , at least 90 % , at least 
95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to the following human HLA - A heavy 
chain ( Y84C ; A139C ) amino acid sequence : GSHSM 
RYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDS 
DAASQRMEPRAPWIEQE GPEYWDGETRKVKAH 
SQTHRVDLGTLRG 
CYNQSEAGSHTVQRMYGCDVGSDW RFLRGY 
HQYAYDGKDYIALKEDLRSWTAADM 
CAQTTKHKWEAAHVAEQLRA YLEGTCVEWLRRY 
LENGKETLQRTDAPKTHMTHHAVSDHEATLRCW 
ALSFYPA EITLTWQRDGEDQTQDTELVETRPAGDGT 
FQKWAAVVVPSGQEQRYTCHVQHE 
GLPKPLTLRWEP ( SEQ ID NO : 305 ) , where amino acid 84 
is Cys and amino acid 139 is Cys . In some cases , Cys - 84 
forms an intrachain disulfide bond with Cys - 139 . 
[ 0102 ] HLA - A11 ( HLA - A * 1101 ) 
[ 0103 ] As one non - limiting example , an MHC Class I 
heavy chain polypeptide of a TMMP can comprise an amino 
acid sequence having at least 75 % , at least 80 % , at least 
85 % , at least 90 % , at least 95 % , at least 98 % , at least 99 % , 
or 100 % , amino acid sequence identity to the following 
human HLA - A11 heavy chain amino acid sequence : 
GSHSMRYFYTSVSRPGRGEPRFIAVGYVD 
DTQFVRFDSDAASQRMEPRAPWIEQ EGPEY 
WDQETRNVKAQSQTDRVDLGTLRGYYNQSEDG 
SHTIQIMYGCDVGPDG 
RFLRGYRQDAYDGKDYIALNEDLRSWTAADMAAQ 
ITKRKWEAAHAAEQQRAY LEGTCVEWLRRYLENG 
KETLQRTDPPKTHMTHHPISDHEATLRCWALGFY 
PAEI 
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TLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAV 
VVPSGEEQRYTCHVQHEGL PKPLTLRWE ( SEQ ID 
NO : 227 ) . Such an MHC Class I heavy chain may be 
prominent in Asian populations , including populations of 
individuals of Asian descent . 
[ 0104 ] HLA - A11 ( Y84A ; A236C ) 
[ 0105 ] As one non - limiting example , in some cases , the 
MHC Class I heavy chain polypeptide is an HLA - A11 allele 
that comprises Y84A and A236C substitutions . For example , 
in some cases , the MHC Class I heavy chain polypeptide 
comprises an amino acid sequence having at least 75 % , at 
least 80 % , at least 85 % , at least 90 % , at least 95 % , at least 
98 % , at least 99 % , or 100 % , amino acid sequence identity 
to the following human HLA - A A11 heavy chain ( Y84A ; 
A236C ) amino acid sequence : GSHSMRYFYTSVSR 
PGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAP 
WIEQ EGPEYWDQETRNVKAQSQTDRVDLGTLRG 
AYNQSEDGSHTIQIMYGCDVGPDG RFLRGYRQDAY 
DGKDYIALNEDLRSWTAADMAAQITKRK 
WEAAHAAEQQRAY LEGTCVEWLRRYLENG 
KETLQRTDPPKTHMTHHPISDHEATLRCWALGFY 
PAEI TLTWQRDGEDOTQDTELVETRP 
CGDGTFQKWAAVVVPSGEEQRYTCHVQHEGL 
PKPLTLRWE ( SEQ ID NO : 228 ) , where amino acid 84 is 
Ala and amino acid 236 is Cys . In some cases , the Cys - 236 
forms an interchain disulfide bond with Cys - 12 of a variant 
B2M polypeptide that comprises an R12C substitution . 
[ 0106 ] HLA - A24 ( HLA - A * 2402 ) 
[ 0107 ] As one non - limiting example , an MHC Class I 
heavy chain polypeptide of a TMMP of the present disclo 
sure can comprise an amino acid sequence having at least 
75 % , at least 80 % , at least 85 % , at least 90 % , at least 95 % , 
at least 98 % , at least 99 % , or 100 % , amino acid sequence 
identity to the following human HLA - A24 heavy chain 
amino acid sequence : GSHSMRYFSTSVSRPGRGEPR 
FIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQE 
GPEYWDEETGKVKAHSQTDRENLRIALRYYN 
QSEAGSHTLQMMFGCDVGSDGR FLRGYHQYAYDG 
KDYIALKEDLRSWTAADMAAQITKRKWEAAH 
VAEQORAYL 
EGTCVDGLRRYLENGKETLQRTDPPKTHMTHHPISD 
HEATLRCWALGFYPAEITL TWORDGEDQTQDTEL 
VETRPAGDGTFQKWAAVVVPSGE 
EQRYTCHVQHEGLP 
KPLTLRWEPSSQPTVPIVGIIAGLVLLGAVITGAV 
VAAVMWRRNSSDRKGGSYSQ AASSDSAQGSDVS 
LTACKV ( SEQ ID NO : 306 ) . Such an MHC Class I heavy 
chain may be prominent in Asian populations , including 
populations of individuals of Asian descent . In some cases , 
amino acid 84 is an Ala . In some cases , amino acid 84 is a 
Cys . In some cases , amino acid 236 is a Cys . In some cases , 
amino acid 84 is an Ala and amino acid 236 is a Cys . In some 
cases , amino acid 84 is an Cys and amino acid 236 is a Cys . 
[ 0108 ] HLA - A33 ( HLA - A * 3303 ) 
[ 0109 ] As one non - limiting example , an MHC Class I 
heavy chain polypeptide of a TMMP of the present disclo 
sure can comprise an amino acid sequence having at least 
75 % , at least 80 % , at least 85 % , at least 90 % , at least 95 % , 
at least 98 % , at least 99 % , or 100 % , amino acid sequence 
identity to the following human HLA - A33 heavy chain 
amino acid sequence : GSHSMRYFTTSVSRPGRGEPR 
FIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQE 
GPEYWDRNTRNVKAHSQIDRVDLGTLRGYYN 
QSEAGSHTIQMMYGCDVGSDG RFLRGYQQDAYDG 

KDYIALNEDLRSWTAADMAAQITQRKWEAAR 
VAEQLRAY 
LEGTCVEWLRRYLENGKETLQRTDPPKTHMTH 
HAVSDHEATLRCWALSFYPAET TLT 
WORDGEDQTQDTELVETRPAGDGTFQKWASVVV 
PSGQEQRYTCHVQHEGL PKPLTLRWEPSSQPTIPIV 
GIIAGLVLFGAVFAGAVVAAVRWRRKSSDRKGGSYS 
QAASSDSAQGSDMSLTACKV ( SEQ ID NO : 307 ) . Such 
an MHC Class I heavy chain may be prominent in Asian 
populations , including populations of individuals of Asian 
descent . In some cases , amino acid 84 is an Ala . In some 
cases , amino acid 84 is a Cys . In some cases , amino acid 236 
is a Cys . In some cases , amino acid 84 is an Ala and amino 
acid 236 is a Cys . In some cases , amino acid 84 is an Cys 
and amino acid 236 is a Cys . 
[ 0110 ] HLA - B 
[ 0111 ] In some cases , a TMMP of the present disclosure 
comprises an HLA - B heavy chain polypeptide . The HLA - B 
heavy chain peptide sequences , or portions thereof , that may 
be that may be incorporated into a TMMP of the present 
disclosure include , but are not limited to , the alleles : 
B * 0702 , B * 0801 , B * 1502 , B * 3802 , B * 4001 , B * 4601 , and 
B * 5301 , which are aligned without all , or substantially all , 
of the leader , transmembrane and cytoplasmic sequences in 
FIG . 27A . Any of those alleles may comprise a mutation at 
one or more of positions 84 , 139 and / or 236 ( as shown in 
FIG . 27A ) selected from : a tyrosine to alanine at position 84 
( Y84A ) ; a tyrosine to cysteine at position 84 ( Y84C ) ; an 
alanine to cysteine at position 139 ( A139C ) ; and an alanine 
to cysteine substitution at position 236 ( A236C ) . In addition , 
a HLA - B polypeptide comprising an amino acid sequence 
having at least 75 % ( e.g. , at least 80 % , at least 85 % , at least 
90 % , at least 95 % , at least 98 % , at least 99 % ) or 100 % 
amino acid sequence identity to all or part ( e.g. , 50 , 75 , 100 , 
150 , 200 , or 250 contiguous amino acids ) of the sequence of 
those HLA - B alleles may also be employed ( e.g. , it may 
comprise 1-25 , 1-5 , 5-10 , 10-15 , 15-20 , 20-25 , or 25-30 
amino acid insertions , deletions , and / or substitutions ) . 
[ 0112 ] In some cases , a TMMP of the present disclosure 
comprises an HLA - B heavy chain polypeptide comprising 
the following HLA - B consensus amino acid sequence : 

( SEQ ID NO : 308 ) 
GSHSMRYFX1TX2X3 SRPGRGEPRFIX4VGYVDDTX5FVRFDSDAX6SPRX 

7X8PRAPWIEQEGPEYWDRX9TQX10X11KTX12X13 TQX14YX15X16NL 

X17X18X19X2OYYNQSEAGSHX21X220X23MYGCDLGPDGRLLRGHDOS 
AYDGKDYIALNEDLX24 SWTAADTAAQIX25QRKX26 EAARX27AEQX28R 

X29YLEGX30 CVEWLRRYLENGKX31X32LX33RADPPKTHVTHHPX34 SD 

HEATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRPAGDRTFQKWAAV 

VVPSGEEQRYTCHVQHEGLPKPLTLRWEP , 

or 
wherein X1 is H , Y , or D ; X2 is A or S ; X3 is M or V ; X4 
is A , S , or T ; X5 is Q or L ; X6 is A or T ; X7 is E , MK , 
T ; X8 is A or T ; X9 is E or N ; X10 is I or K ; X11 is Y , F , 
S , or C ; X12 is N or Q ; X13 is A or T ; X14 is D or Y ; X15 
is E or V ; X16 is S or N ; X17 is T , N , or I ; X18 is A or L ; 
X19 is L , or R ; X20 is R or G ; X21 is T or I ; X22 is L or 
I ; X23 is R or S ; X24 is R or S ; X25 is S or T ; X26 is L or 



US 2020/0317747 A1 Oct. 8. 2020 
14 

W ; X27 is E OR V ; X28 is R , D , L or W ; X29 is A or T ; X30 
is L , E or T ; X31 is E or D ; X32 is K or T ; X33 is E or Q ; 
and X34 is I or V. 
[ 0113 ] As an example , an MHC Class I heavy chain 
polypeptide of a TMMP of the present disclosure can 
comprise an amino acid sequence having at least 75 % , at 
least 80 % , at least 85 % , at least 90 % , at least 95 % , at least 
98 % , at least 99 % , or 100 % , amino acid sequence identity 
to the following human HLA - B heavy chain amino acid 
sequence : 

( SEQ ID NO : 229 ) 
GSHSMRYFYTSVSRPGRGEPRFISVGYVDDTQFVRFDSDAASPREEPRAPW 

IEQEGPEYWDRNTQIYKAQAQTDRESLRNLRGYYNQSEAGSHTLQSMYGCD 

VGPDGRLLRGHDQYAYDGKDYIALNEDLRSWTAADTAAQITORKWEAAREA 

EQRRAYLEGECVEWLRRYLENGKDKLERADPPKTHVTHHPISDHEATLRCW 

ALGFYPAEITLTWQRDGEDQTQDTELVETRPAGDRTFQKWAAVVVPSGEEQ 

RYTCHVQHEGLPKPLTLRWEP . 

[ 0114 ] HLA - B ( Y84A ; A236C ) 
[ 0115 ] As one non - limiting example , in some cases , the 
MHC Class I heavy chain polypeptide is an HLA - B poly 
peptide that comprises Y84A and A236C substitutions . For 
example , in some cases , the MHC Class I heavy chain 
polypeptide comprises an amino acid sequence having at 
least 75 % , at least 80 % , at least 85 % , at least 90 % , at least 
95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to the following human HLA - B heavy 
chain ( Y84A ; A236C ) amino acid sequence : GSHSMRY 
FYTSVSRPGRGEPRFISVGYVDDTQFVRFDS 
DAASPREEPRAPWIEQE GPEYWDRNTQIYKAQAQT 
DRESLRNLRGAYNQSEAGSHTLQSMYGCDVGPDGR 
LLRGHDQYAYDGKDYIALNEDLRSWTAADTAAQ 
ITQRKWEAAREAEQRRAYLE GECVEWLRRYLENG 
KDKLERADPPKTHVTHHPISDHEATLRCWALGFY 
PAEITL TWQRDGEDQTQDTELVETRP 
CGDRTFQKWAAVVVPSGEEQRYTCHVQHEGLPK 
PLTLRWEP ( SEQ ID NO : 230 ) , where amino acid 84 is Ala 
and amino acid 236 is Cys . In some cases , the Cys - 236 
forms an interchain disulfide bond with Cys - 12 of a variant 
B2M polypeptide that comprises an R12C substitution . 
[ 0116 ] HLA - B ( Y84C ; A139C ) 
[ 0117 ] In some cases , the MHC Class I heavy chain 
polypeptide comprises Y84C and A139C substitutions . For 
example , in some cases , the MHC Class I heavy chain 
polypeptide comprises an amino acid sequence having at 
least 75 % , at least 80 % , at least 85 % , at least 90 % , at least 
95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to the following human HLA - B heavy 
chain ( Y84C ; A139C ) amino acid sequence : GSHSMRY 
FYTSVSRPGRGEPRFTSVGYVDDTQFVRFDS 
DAASPREEPRAPWIEQE GPEYWDRNTQIYKAQAQT 
DRESLRNLRGCYNQSEAGSHTLQSMYGCDVGPDGR 
LLRGHDQYAYDGKDYIALNEDLRSWTAADT 
CAQITORKWEAAREAEQRRAYLE GECVEWLRRY 
LENGKDKLERADPPKTHVTHHPISDHEATLRCWALG 
FYPAEITL TWQRDGEDQTQDTELVETRPAGDRTFQK 
WAAVVVPSGEEQRYTCHVQHEGLPK PLTLRWEP 
( SEQ ID NO : 231 ) , where amino acid 84 is Cys and amino 
acid 139 is Cys . In some cases , Cys - 84 forms an interchain 
disulfide bond with Cys - 139 . 

[ 0118 ] HLA - B * 0702 
[ 0119 ] As an example , in some cases , a MHC Class I 
heavy chain polypeptide present in a TMMP of the present 
disclosure comprises an amino acid sequence of HLA 
B * 0702 ( SEQ ID NO : 309 ) in FIG . 27A , or a sequence 
having at least 75 % ( e.g. , least 80 % , at least 85 % , at least 
90 % , at least 95 % , at least 98 % , at least 99 % ) or 100 % , 
amino acid sequence identity to all or part ( e.g. , 50 , 75 , 100 , 
150 , 200 , or 250 contiguous amino acids ) of that sequence 
( e.g. , it may comprise 1-25 , 1-5 , 5-10 , 10-15 , 15-20 , 20-25 , 
or 25-30 amino acid insertions , deletions , and / or substitu 
tions ) . In some cases , where the HLA - B heavy chain poly 
peptide of TMMP of the present disclosure has less than 
100 % identity to the sequence labeled HLA - B in FIG . 25 , or 
labeled “ B * 0702 in FIG . 27A , it may comprise a mutation 
at one or more of positions 84 , 139 and / or 236 selected from : 
a tyrosine to alanine substitution at position 84 ( Y84A ) ; a 
tyrosine to cysteine substitution at position 84 ( Y84C ) ; an 
alanine to cysteine at position 139 ( A139C ) ; and an alanine 
to cysteine substitution at position 236 ( A236C ) . In some 
cases , the HLA - B heavy chain polypeptide of TMMP of the 
present disclosure comprises Y84A and A236C substitu 
tions . In some cases , the HLA - B * 0702 heavy chain poly 
peptide of TMMP of the present disclosure comprises Y840 
and A139C substitutions . In some cases , the HLA - B heavy 
chain polypeptide of TMMP of the present disclosure com 
prises Y84C , A139C , and A236C substitutions . 
[ 0120 ] HLA - C 
[ 0121 ] In some cases , a TMMP of the present disclosure 
comprises an HLA - C heavy chain polypeptide . The HLA - C 
heavy chain polypeptide , or portions thereof , that may be 
that may be incorporated into a TMMP of the present 
disclosure include , but are not limited to , the alleles : 
C * 0102 , C * 0303 , C * 0304 , C * 0401 , C * 0602 , C * 0701 , 
C * 0801 , and C * 1502 , which are aligned without all , or 
substantially all , of the leader , transmembrane and cytoplas 
mic sequences in FIG . 28A . Any of those alleles may 
comprise a mutation at one or more of positions 84 , 139 
and / or 236 ( as shown in FIG . 28A ) selected from : a tyrosine 
to alanine substitution at position 84 ( Y84A ) ; a tyrosine to 
cysteine substitution at position 84 ( Y84C ) ; an alanine to 
cysteine substitution at position 139 ( Al 39C ) ; and an 
alanine to cysteine substitution at position 236 ( A236C ) . In 
addition , an 1 - ILA - C polypeptide comprising an amino acid 
sequence having at least 75 % ( e.g. , at least 80 % , at least 
85 % , at least 90 % , at least 95 % , at least 98 % , at least 99 % ) 
or 100 % amino acid sequence identity to all or part ( c.g. , 50 , 
75 , 100 , 150 , 200 , or 250 contiguous amino acids ) of the 
sequence of those HLA - C alleles may also be employed 
( e.g. , it may comprise 1-25 , 1-5 , 5-10 , 10-15 , 15-20 , 20-25 , 
or 25-30 amino acid insertions , deletions , and / or substitu 
tions ) . 
[ 0122 ] In some cases , a TMMP of the present disclosure 
comprises an HLA - C heavy chain polypeptide comprising 
the following HLA - C consensus amino acid sequence : 
[ 0123 ] X1SHSMX2YFX3TAVSX4PGRGEPX5FI 
X6VGYVDDTQFVX7FDSDAASPRGEPR 
X8PWVEQEGPEYWDRETQX9YKRQAQX10DRV 
X11LRX12LRGYYNQSEX13X14SHX15X160X17M 
X18GCDX19GPDGRLLRG 
X20X210X22AYDGKDYIALNEDLR SWTAADT 
AAQITORKX23EAARX24AEQX25RAYLEG 
X26CVEWLRRYLX27NGK X28TLQRAE 
X29PKTHVTHHP 
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X30SDHEATLRCWALGFYPAEITLTWQX31DGED 
QTQDTELVETRPAGDGTFOKWAAVX32VPS 
GX33EQRYTCHX34QHEGLX35EPL TLX36WX37P 
( SEQ ID NO : 310 ) , wherein X1 is C or G ; X2 is R or K ; X3 
is F , Y , S , or D ; X4 is R or W ; X5 is H or R ; X6 is A or S ; 
X7 is Q or R ; X8 is A or E : X9 is N or K ; X10 is T or A ; 
X11 is S or N ; X12 is N or K ; X13 is A or D ; X14 is G or 
R ; X15 is T or I ; X16 is L or I ; X17 is W or R ; X18 is C , 
Y , F , or S ; X19 is L , or V ; X20 is Y or H : X21 is D or N ; 
X22 is Y , F , S , or L ; X23 is L or W ; X24 is E , A , Or T ; X25 
is R , L , or W ; X26 is L or T ; X27 is E OR K ; X28 is E or 
K ; X29 is H or P ; X30 is R or V ; X31 is W or R ; X32 is V 
or M ; X33 is E or Q ; X34 is M or V ; X35 is Por Q ; X36 is 
R or S ; and X37 is P or G. 
[ 0124 ] As an example , an MHC Class I heavy chain 
polypeptide of a TMMP of the present disclosure can 
comprise an amino acid sequence having at least 75 % , at 
least 80 % , at least 85 % , at least 90 % , at least 95 % , at least 
98 % , at least 99 % , or 100 % , amino acid sequence identity 
to the following human HLA - C heavy chain amino acid 
sequence : 

( SEQ ID NO : 232 ) 
CSHSMRYFDTAVSRPGRGEPRFISVGYVDDTQFVRFDSDAASPRGEPRAPW 

VEQEGPEYWDRETONYKRQAQADRVSLRNLRGYYNQSEDGSHTLQRMYGCD 

LGPDGRLLRGYDQSAYDGKDYIALNEDLRSWTAADTAAQI TORKLEAARAA 

EQLRAYLEGTCVEWLRRYLENGKETLQRAEPPKTHVTHHPLSDHEATLRCW 

ALGFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQ 

RYTCHMQHEGLQEPLTLSWEP . 

chain ( Y84C ; A139C ) amino acid sequence : CSHSMRYFD 
TAVSRPGRGEPRFISVGYVDDTQFVRFDS 
DAASPRGEPRAPWVEQ EGPEYW 
DRETQNYKRQAQADRVSLRNLRG 
CYNQSEDGSHTLQRMYGCDLGPD GRLLRGY 
DQSAYDGKDYIALNEDLRSWTAADT 
CAQITQRKLEAARAAEQLRAY LEGTCVEWLRRY 
LENGKETLQRAEPPKTHVTHHPLSDHEATLRCWAL 
GFYPAEI TLTWQRDGEDQTQDTELVETRPAGDGT 
FQKWAAVVVPSGQEQRYTCHMQHEG 
LQEPLTLSWEP ( SEQ ID NO : 234 ) , where amino acid 84 is 
Cys and amino acid 139 is Cys . In some cases , Cys - 84 forms 
an intrachain disulfide bond with Cys - 139 . 
[ 0129 ] HLA - C * 0701 
[ 0130 ] In some cases , a MHC Class I heavy chain poly 
peptide of a TMMP of the present disclosure comprises an 
amino acid sequence of HLA - C * 0701 of FIG . 28A ( labeled 
HLA - C in FIG . 25 ) , or an amino acid sequence having at 
least 75 % ( e.g. , at least 80 % , at least 85 % , at least 90 % , at 
least 95 % , at least 98 % , at least 99 % ) or 100 % amino acid 
sequence identity to all or part ( e.g. , 50 , 75 , 100 , 150 , 200 , 
or 250 contiguous amino acids ) of that sequence ( e.g. , it may 
comprise 1-25 , 1-5 , 5-10 , 10-15 , 15-20 , 20-25 , or 25-30 
amino acid insertions , deletions , and / or substitutions ) . In 
some cases , where the HLA - C heavy chain polypeptide of a 
TMMP of the present disclosure has less than 100 % identity 
to the sequence labeled HLA - C * 0701 in FIG . 28A , it may 
comprise a mutation at one or more of positions 84 , 139 
and / or 236 selected from : a tyrosine to alanine substitution 
at position 84 ( Y84A ) ; a tyrosine to cysteine substitution at 
position 84 ( Y84C ) ; an alaninc to cystcinc at position 139 
( A139C ) ; and an alaninc to cystcinc substitution at position 
236 ( A236C ) . In some cases , the HLA - C heavy chain 
polypeptide of a TMMP of the present disclosure comprises 
Y84A and A236C substitutions . In some cases , the HLA 
C * 0701 heavy chain polypeptide of a T - Cell - MMP or its 
epitope conjugate comprises Y84C and A139C substitu 
tions . In some cases , the HLA - C heavy chain polypeptide of 
a TMMP of the present disclosure comprises Y84C , A139C , 
and A236C substitutions . 
[ 0131 ] Non - Classical HLA - E , -F , and -G MHC Class I 
Heavy Chains 
[ 0132 ] In some cases , a TMMP of the present disclosure 
comprises a non - classical MHC Class I heavy chain poly 
peptide . Among the non - classical HLA heavy chain poly 
peptides , or portions thereof , that may be that may he 
incorporated into a TMMP of the present disclosure include , 
but are not limited to , those of HLA - E , -F , and -G alleles 
Amino acid sequences for HLA - E , -F , and -G heavy chain 
polypeptides , ( and the HLA - A , B and C alleles ) may be 
found on the world wide web hla.alleles.org/nomenclature/ 
index.html , the European Bioinformatics Institute ( www 
( dot ) cbi ( dot ) ac ( dot ) uk ) , which is part of the European 
Molecular Biology Laboratory ( EMBL ) , and at the National 
Center for Biotechnology Information ( www ( dot ) ncbi ( dot ) 
nlm ( dot ) nih ( dot ) gov ) . 
[ 0133 ] Non - limiting examples of suitable HLA - E alleles 
include , but are not limited to , HLA - E * 0101 ( HLA - E * 01 : 
01:01:01 ) , HLA - E * 01 : 03 ( HLA - E * 01 : 03 : 01 : 01 ) , HLA 
E * 01 : 04 , HLA - E * 01 : 05 , HLA - E * 01 : 06 , HLA - E * 01 : 07 , 
HLA - E * 01 : 09 , and HLA - E * 01 : 10 . Non - limiting examples 
of suitable HLA - F alleles include , but are not limited to , 
HLA - F * 0101 ( HLA - F * 01 : 01 : 01 : 01 ) , HLA - F * 01 : 02 , HLA 
F * 01 : 03 ( HLA - F * 01 : 03 : 01 : 01 ) , HLA - F * 01 : 04 , HLA - F * 01 : 

[ 0125 ] HLA - C ( Y84A ; A236C ) 
[ 0126 ] As one non - limiting example , in some cases , the 
MHC Class I heavy chain polypeptide is an HLA - C poly 
peptide that comprises Y84A and A236C substitutions . For 
example , in some cases , the MHC Class I heavy chain 
polypeptide comprises an amino acid sequence having at 
least 75 % , at least 80 % , at least 85 % , at least 90 % , at least 
95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to the following human HLA - C heavy 
chain ( Y84A ; A236C ) amino acid sequence : CSHSM 
RYFDTAVSRPGRGEPRFISVGYVDDTQFVRFDS 
DAASPRGEPRAPWVEQ EGPEYW 
DRETQNYKRQAQADRVSLRNLRG 
AYNQSEDGSHTLQRMYGCDLGPD GRLLRGY 
DQSAYDGKDYIALNEDLRSWTAADTAAQ 
ITQRKLEAARAAEQLRAY LEGTCVEWLRRYLENG 
KETLQRAEPPKTHVTHHPLSDHEATLRCWALGFYPA 
EI TLTWQRDGEDQTQDTELVETRPCGDGTFQK 
WAAVVVPSGQEQRYTCHMQHEG LQEPLTLSWEP 
( SEQ ID NO : 233 ) , where amino acid 84 is Ala and amino 
acid 236 is Cys . In some cases , the Cys - 236 forms an 
interchain disulfide bond with Cys - 12 of a variant B2M 
polypeptide that comprises an R12C substitution . 
[ 0127 ] HLA - C ( Y84C ; A139C ) 
[ 0128 ] In some cases , the MHC Class I heavy chain 
polypeptide comprises Y84C and A139C substitutions . For 
example , in some cases , the MHC Class I heavy chain 
polypeptide comprises an amino acid sequence having at 
least 75 % , at least 80 % , at least 85 % , at least 90 % , at least 
95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to the following human HLA - C heavy 
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05 , and HLA - F * 01 : 06 . Non - limiting examples of suitable 
HLA - G alleles include , but are not limited to , HLA - G * 0101 
( HLA - G * 01 : 01 : 01 : 01 ) , HLA - G * 01 : 02 , HLA - G * 01 : 03 
( HLA - G * 01 : 03 : 01 : 01 ) , HLA - G * 01 : 04 ( HLA - G * 01 : 04 : 01 : 
01 ) , HLA - G * 01 : 06 , HLA - G * 01 : 07 , HLA - G * 01 : 08 , HLA 
G * 01 : 09 : HLA - G * 01 : 10 , HLA - G * 01 : 10 , HLA - G * 01 : 11 , 
HLA - G * 01 : 12 , HLA - G * 01 : 14 , HLA - G * 01 : 15 , HLA - G * 01 : 
16 , HLA - G * 01 : 17 , HLA - G * 01 : 18 : HLA - G * 01 : 19 , HLA 
G * 01 : 20 , and HLA - G * 01 : 22 . Consensus sequences for 
those HLA E , -F and -G alleles without all , or substantially 
all , of the leader , transmembrane and cytoplasmic sequences 
are provided in FIG . 29 , and aligned with consensus 
sequences of the above - mentioned HLA - A , -Band -C 
alleles in FIG . 30 . 
[ 0134 ] FIG . 29 provides a consensus sequence for each of 
HLA - E , -F , and -G with the variable aa positions indicated 
as “ X ” residues sequentially numbered and the locations of 
aas 84 , 139 and 236 double underlined . 
[ 0135 ] FIG . 30 provides an alignment of the consensus 
amino acid sequences for HLA - A ( SEQ ID NO : 301 ) , -B 
( SEQ ID NO : 308 ) , -C ( SEQ ID NO : 310 ) , -E ( SER ID 
NO : 397 ) , -F ( SEQ ID NO : 398 ) , and -G ( SEQ ID NO : 399 ) , 
which are given in FIGS . 25-29 . Variable residues in each 
sequence are listed as “ X ” with the sequential numbering 
removed . As indicated in FTG . 25 , the locations of aas 84 , 
139 and 236 are indicated with their flanking five - amino 
acid clusters that may be replaced by 1 to 5 amino acids 
selected independently from ( i ) any naturally occurring 
amino acid or ( ii ) any naturally occurring amino acid except 
proline or glycine are also shown . 
[ 0136 ] Any of the above - mentioned HLA - E , -F . and / or -G 
alleles may comprise a substitution at one or more of 
positions 84 , 139 and / or 236 as shown in FIG . 30 for the 
consensus sequences . In some cases , the substitutions may 
be selected from a : position 84 tyrosine to alanine ( Y84A ) 
or cysteine ( Y84C ) , or , in the case of HLA - F , an R84A or 
R84C substitution ; a position 139 alaninc to cysteine 
( A139C ) , or , in the case of HLA - F , a V139C : and an alanine 
to cysteine substitution at position 236 ( A236C ) . In addition , 

an HLA - E , -F and / or -G sequence having at least 75 % ( e.g. , 
at least 80 % , at least 85 % , at least 90 % , at least 95 % , at least 
98 % , at least 99 % ) or 100 % amino acid sequence identity to 
all or part ( e.g. , 50 , 75 , 100 , 150 , 200 , or 250 contiguous 
amino acids ) of any of the consensus sequences of set forth 
in FIG . 30 may also be employed ( e.g. , the sequences may 
comprise 1-25 , 1-5 , 5-10 , 10-15 , 15-20 , 20-25 , or 25-30 
amino acid insertions , deletions , and / or substitutions in 
addition to changes at variable residues listed therein ) . 
[ 0137 ] Mouse H2K 
[ 0138 ] In some cases , a MHC Class I heavy chain poly 
peptide present in a TMMP of the present disclosure com 
prises an amino acid sequence of MOUSE 1-12K ( SEQ ID 
NO : 311 ) ( MOUSE H2K in FIG . 25 ) , or a sequence having 
at least 75 % . at least 80 % , at least 85 % , at least 90 % , at least 
95 % , at least 98 % , at least 99 % , or 100 % amino acid 
sequence identity to all or part ( e.g. , 50 , 75 , 100 , 150. 200 , 
or 250 contiguous amino acids ) of that sequence ( e.g. , it may 
comprise 1-25 , 1-5 , 5-10 , 10-15 , 15-20 , 20-25 , or 25-30 
amino acid insertions , deletions , and / or substitutions ) . In 
some cases , where the MOUSE H2K heavy chain polypep 
tide of a TMMP of the present disclosure has less than 100 % 
identity to the sequence labeled MOUSE H2K in FIG . 25 , it 
may comprise a mutation at one or more of positions 84 , 139 
and / or 236 selected from : a tyrosine to alanine at position 84 
( Y84A ) ; a tyrosine to cysteine at position 84 ( Y84C ) ; an 
alanine to cysteine at position 139 ( A139C ) ; and an alanine 
to cysteine substitution at position 236 ( A236C ) . In some 
cases , the MOUSE H2K heavy chain polypeptide of a 
TMMP of the present disclosure comprises Y84A and 
A236C substitutions . In some cases , the MOUSE H2K 
heavy chain polypeptide of a TMMP of the present disclo 
sure comprises Y84C and A139C substitutions . In some 
cases , the MOUSE H2K heavy chain polypeptide of a 
TMMP of the present disclosure comprises Y84C , A139C 
and A236C substitutions . 
[ 0139 ] Exemplary Combinations 
[ 0140 ] Table 1 , below , presents various combinations of 
MHC Class I heavy chain sequence modifications that can 
be incorporated in a TMMP of the present disclosure . 

TABLE 1 

Specific 
Substitutions at aa 
positions 84 , 139 
and / or 236 

Sequence 
Identity 
Range % 

HLA Heavy 
Entry Chain Sequence 

1 

2 

HLA - A 75 % -99.8 % , 80 % -99.8 % , 85 % -99.8 % , None ; Y84C ; Y84A ; 
Consensus 90 % -99.8 % , 95 % -99.8 % , 98 % -99.8 % , A139C ; A236C ; 
( FIG . 26B ) or 99 % -99.8 % ; or 1-25 , 1-5 , 5-10 , 10- ( Y84A & A236C ) ; 

15 , 15-20 , or 20-25 aa insertions , ( Y84C & A139C ) ; or 
deletions , and / or substitutions ( not ( Y84C , A139C & 
counting variable residues ) A236C ) 

A * 0101 , A * 0201 , 75 % -99.8 % , 80 % -99.8 % , 85 % -99.8 % , None ; Y84C ; Y84A ; 
A * 0301 , A * 1101 , 90 % -99.8 % , 95 % -99.8 % , 98 % -99.8 % , A139C ; A236C ; 
A * 2402 , A * 2301 , or 99 % -99.8 % ; or 1-25 , 1-5 , 5-10 , 10- ( Y84A & A236C ) ; 
A * 2402 , A * 2407 , 15 , 15-20 , or 20-25 aa insertions ( Y84C & A139C ) ; or 
A * 3303 , or deletions , and / or substitutions ( Y84C , A139C & 
A * 3401 A236C ) 
( FIG . 26A ) 
HLA - B 75 % -99.8 % , 80 % -99.8 % , 85 % -99.8 % , None ; Y84C ; Y84A ; 
Consensus 90 % -99.8 % , 95 % -99.8 % , 98 % -99.8 % , A139C ; A236C ; 
( FIG . 27B ) or 99 % -99.8 % ; or 1-25 , 1-5 , 5-10 , 10- ( Y84A & A236C ) ; 

15 , 15-20 , or 20-25 aa insertions , ( Y84C & A139C ) ; or 
deletions , and / or substitutions ( not ( Y84C , A139C & 
counting variable residues ) A236C ) 

3 
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TABLE 1 - continued 

HLA Heavy 
Entry Chain Sequence 

Sequence 
Identity 
Range % 

Specific 
Substitutions at aa 
positions 84 , 139 
and / or 236 

4 

5 

6 

B * 0702 , B * 0801 , 75 % -99.8 % , 80 % -99.8 % , 85 % -99.8 % , None ; Y84C ; Y84A ; 
B * 1502 , B * 3802 , 90 % -99.8 % , 95 % -99.8 % , 98 % -99.8 % , A139C ; A236C ; 
B * 4001 , B * 4601 , or 99 % -99.8 % ; or 1-25 , 1-5 , 5-10 , 10- ( Y84A & A236C ) ; 
or B * 5301 15 , 15-20 , or 20-25 aa insertions , ( Y84C & A139C ) ; or 
( FIG . 27A ) deletions , and / or substitutions ( Y84C , A139C & A236C ) 
HLA - C 75 % -99.8 % , 80 % -99.8 % , 85 % -99.8 % , None ; Y84C ; Y84A ; 
Consensus 90 % -99.8 % , 95 % -99.8 % , 98 % -99.8 % , A139C ; A236C ; 
( FIG . 28B ) or 99 % -99.8 % ; or 1-25 , 1-5 , 5-10 , 10- ( Y84A & A236C ) ; 

15 , 15-20 , or 20-25 aa insertions , ( Y84C & A139C ) ; or 
deletions , and / or substitutions ( not ( Y84C , A139C & A236C ) 
counting variable residues ) 

C * 0102 , C * 0303 , 75 % -99.8 % , 80 % -99.8 % , 85 % -99.8 % , None ; Y84C ; Y84A ; 
C * 0304 , C * 0401 , 90 % -99.8 % , 95 % -99.8 % , 98 % -99.8 % , A139C ; A236C ; 
C * 0602 , C * 0701 , or 99 % -99.8 % ; or 1-25 , 1-5 , 5-10 , 10- ( Y84A & A236C ) ; 
C * 0801 , or 15 , 15-20 , or 20-25 aa insertions , ( Y84C & A139C ) ; or 
C * 1502 deletions , and / or substitutions ( Y84C , A139C & 
( FIG . 28A ) A236C ) 
HLA - E , F , or G 75 % -99.8 % , 80 % -99.8 % , 85 % -99.8 % , None ; Y84C ; Y84A ; 
Consensus 90 % -99.8 % , 95 % -99.8 % , 98 % -99.8 % , A139C ; A236C ; 
( FIG . 29 ) or 99 % -99.8 % ; or 1-25 , 1-5 , 5-10 , 10- ( Y84A & A236C ) ; 

15 , 15-20 , or 20-25 aa insertions , ( Y84C & A139C ) ; or 
deletions , and / or substitutions ( not ( Y84C , A139C & A236C ) 
counting variable residues ) 

MOUSE H2K 75 % -99.8 % , 80 % -99.8 % , 85 % -99.8 % , None ; Y84C ; Y84A ; 
( FIG . 25 ) 90 % -99.8 % , 95 % -99.8 % , 98 % -99.8 % , A139C ; A236C ; 

or 99 % -99.8 % ; or 1-25 , 1-5 , 5-10 , 10- ( Y84A & A236C ) ; 
15 , 15-20 , or 20-25 aa insertions , ( Y84C & A139C ) ; or 
deletions , and / or substitutions ( Y84C , A139C & 

A236C ) 

7 

8 

[ 0141 ] % The Sequence Identity Range is the permissible 
range in sequence identity of a MHC - H polypeptide 
sequence incorporated into a TMMP relative to the corre 
sponding portion of the sequences listed in FIG . 25-30 not 
counting the variable residues in the consensus sequences . 
[ 0142 ] Beta - 2 Microglobulin 
[ 0143 ] A B2 - microglobulin ( 2M ) polypeptide of a 
TMMP of the present disclosure can be a human B2M 
polypeptide , a non - human primate B2M polypeptide , a 
murine B2M polypeptide , and the like . In some instances , a 
B2M polypeptide comprises an amino acid sequence having 
at least 75 % , at least 80 % , at least 85 % , at least 90 % , at least 
95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to a B2M amino acid sequence depicted in 
FIG . 7. In some instances , a B2M polypeptide comprises an 
amino acid sequence having at least 75 % , at least 80 % , at 
least 85 % , at least 90 % , at least 95 % . at least 98 % , at least 
99 % , or 100 % , amino acid sequence identity to amino acids 
21 to 119 of a B2M amino acid sequence depicted in FIG . 7 . 
[ 0144 ] In some cases , a suitable B2M polypeptide com 
prises the following amino acid sequence : 
[ 0145 ] IQRTPKIQVY SCHPAENGKS NFLNCYVSGF 
HPSDIEVDLLKNGERIEKVE HSDLSFSKDW SFYLLY 
YTEF TPTEKDEYAC RVNHVTLSQP KIVKWDRDM 
( SEQ ID NO : 56 ) ; and the HLA Class I heavy chain poly 
peptide comprises the following amino acid sequence : 
[ 0146 ] GSHSMRYFFTSVSRPGRGEPRFIAVGYVD 
DTQFVRFDSDAASQRMEPRAPWIEQ EGPEYWDGET 
RKVKAHSQTHRVDLaal ) { C } ( aa2 ) AGSHT 
VORMYGCDVGSDWR 
FLRGYHQYAYDGKDYIALKEDLRSW ( aa3 ) { C } ( aa ) ) 
HKWEAAHVAEQLRAYLEG TCVEWLRRYLENG 
KETLQRTDAPKTHMTHHAVSDHEATLRCWALSFY 

PAEITLT WORDGEDQTQDTEL ( aa5 ) ( C ) ( aa ) 
QKWAAVVVPSGQEQRYTCHVQHEGLPKPLT LRWEP 
( SEQ ID NO : 313 ) , where the cysteine residues indicated as 
{ C } form an disulfide bond between the al and a2-1 helices 
and the ( C ) residue forms a disulfide bond with the B2M 
polypeptide cysteine at position 12. In the sequence above , 
" aal ” is “ amino acid cluster 1 ” ; “ aa2 ” is “ amino acid cluster 
2 " ; " aa3 ” is " amino acid cluster 3 ” ; " aa4 ” is “ amino acid 
cluster 4 ” ; " aa5 " is " amino acid cluster 5 ” ; and “ aa6 " is 
“ amino acid cluster 6 " ; see , c.g. , FIG . 25. Each occurrence 
of aal , aa2 , aa3 , aa4 , aa5 , and aa6 is and independently 
selected to be 1-5 amino acid residues , wherein the amino 
acid residues are i ) selected independently from any natu 
rally occurring ( e.g. , encoded ) amino acid or ii ) any natu 
rally occurring amino acid except proline or glycine . 
[ 0147 ] In some cases , an MHC polypeptide comprises a 
single amino acid substitution relative to a reference MHC 
polypeptide ( where a reference MHC polypeptide can be a 
wild - type MHC polypeptide ) , where the single amino acid 
substitution substitutes an amino acid with a cysteine ( Cys ) 
residue . Such cysteine residues , when present in an MHC 
polypeptide of a first polypeptide of a TMMP of the present 
disclosure , can form a disulfide bond with a cysteine residue 
present in a second polypeptide chain of a TMMP of the 
present disclosure . 
[ 0148 ] In some cases , a first MHC polypeptide in a first 
polypeptide of a TMMP of the present disclosure , and / or the 
second MHC polypeptide in the second polypeptide of a 
TMMP of the present disclosure , includes an amino acid 
substitution to substitute an amino acid with a cysteine , 
where the substituted cysteine in the first MHC polypeptide 
forms a disulfide bond with a cysteine in the second MHC 
polypeptide , where a cysteine in the first MHC polypeptide 
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-continued 
VGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVA 

EQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCW 

ALSFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQ 

RYTCHVQHEGLPKPLTLRWEP . 

[ 0152 ] In some cases , an HLA Class I heavy chain poly 
peptide comprises the amino acid sequence : 

( SEQ ID NO : 57 ) 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPW 

IEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGYYNQSEAGSHTVORMYGCD 

VGSDWRFERGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVA 

EQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCW 

ALSFYPAEITETWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQ 
RYTCHVQHEGLPKPLTLRWEP . 

[ 0153 ] In some cases , an HLA Class I heavy chain poly 
peptide comprises the amino acid sequence : 

forms a disulfide bond with the substituted cysteine in the 
second MHC polypeptide , or where the substituted cysteine 
in the first MHC polypeptide forms a disulfide bond with the 
substituted cysteine in the second MHC polypeptide . 
[ 0149 ] For example , in some cases , one of following pairs 
of residues in an HLA B2 - microglobulin and an HLA Class 
I heavy chain is substituted with cysteines ( where residue 
numbers are those of the mature polypeptide ) : 1 ) B2M 
residue 12 , HLA Class I heavy chain residue 236 ; 2 ) B2M 
residue 12 , HLA Class I heavy chain residue 237 ; 3 ) B2M 
residue 8 , HLA Class I heavy chain residue 234 ; 4 ) B2M 
residue 10 , HLA Class I heavy chain residue 235 ; 5 ) B2M 
residue 24 , HLA Class I heavy chain residue 236 ; 6 ) B2M 
residue 28 , HLA Class I heavy chain residue 232 ; 7 ) B2M 
residue 98 , HLA Class I heavy chain residue 192 ; 8 ) B2M 
residue 99 , HLA Class I heavy chain residue 234 ; 9 ) B2M 
residue 3 , HLA Class 1 heavy chain residue 120 ; 10 ) B2M 
residue 31 , HLA Class 1 heavy chain residue 96 ; 11 ) B2M 
residue 53 , HLA Class I heavy chain residue 35 ; 12 ) B2M 
residue 60 , HLA Class I heavy chain residue 96 ; 13 ) B2M 
residue 60 , HLA Class I heavy chain residue 122 ; 14 ) B2M 
residue 63 , HLA Class I heavy chain residue 27 ; 15 ) B2M 
residue Arg3 , HLA Class I heavy chain residue Gly120 ; 16 ) 
B2M residue His31 , HLA Class I heavy chain residue Gln96 ; 
17 ) B2M residue Asp53 , HLA Class I heavy chain residue 
Arg35 ; 18 ) B2M residue Trp60 , HLA Class I heavy chain 
residue Gln96 ; 19 ) B2M residue Trp60 , HLA Class I heavy 
chain residue Asp122 ; 20 ) B2M residue Tyr63 , HLA Class I 
heavy chain residue Tyr27 ; 21 ) B2M residue Lys6 , HLA 
Class I heavy chain residue Glu232 ; 22 ) B2M residue Gln8 , 
HLA Class I heavy chain residue Arg234 ; 23 ) B2M residue 
Tyr10 , HLA Class I heavy chain residue Pro235 ; 24 ) B2M 
residue Ser11 , HLA Class I heavy chain residue Gln242 ; 25 ) 
B2M residue Asn24 , HLA Class I heavy chain residue 
Ala236 ; 26 ) B2M residue Ser28 , HLA Class I heavy chain 
residue Glu232 ; 27 ) B2M residue Asp98 , HLA Class 1 heavy 
chain residue His192 ; and 28 ) B2M residue Met99 , HLA 
Class I heavy chain residue Arg234 . The amino acid num 
bering of the MHC / HLA Class I heavy chain is in reference 
to the mature MHC / HLA Class I heavy chain , without a 
signal peptide . For example , in some cases , residue 236 of 
the mature HLA - A amino acid sequence is substituted with 
a Cys . In some cases , residue 236 of the mature HLA - B 
amino acid sequence is substituted with a Cys . In some 
cases , residue 236 of the mature HLA - C amino acid 
sequence is substituted with a Cys . In some cases , residue 32 
( corresponding to Arg - 12 of mature B2M ) of an amino acid 
sequence depicted in FIG . 8 is substituted with a Cys . 
[ 0150 ] In some cases , a B2M polypeptide comprises the 
amino acid sequence : IQRTPKIQVY SRHPAENGKS 
NFLNCYVSGF HPSDIEVDLLKNGERIEKVE HSDLSF 
SKDW SFYLLYYTEF TPTEKDEYAC RVNHVTLSQP 
KIVKWDRDM ( SEQ ID NO : 55 ) . In some cases , a B2M 
polypeptide comprises the amino acid sequence : IQRTP 
KIQVY SCHPAENGKS NFLNCYVSGF HPSDI 
EVDLLKNGERIEKVE HSDLSFSKDW SFYLLYYTEF 
TPTEKDEYAC RVNHVTLSQP KIVKWDRDM ( SEQ ID 
NO : 56 ) . 
[ 0151 ] In some cases , an HLA Class I heavy chain poly 
peptide comprises the amino acid sequence : 

( SEQ ID NO : 58 ) 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPW 

IEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGAYNQSEAGSHTVORMYGCD 

VGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAAHVA 

EQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCW 

ALSFYPAEITLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQ 

RYTCHVQHEGLPKPLTLRWE . 

[ 0154 ] In some cases , the B2M polypeptide comprises the 
following amino acid sequence : 

( SEQ ID NO : 56 ) 
IQRTPKIQVY SCHPAENGKS NFLNCYVSGF HPSDIEVDLLKNGERIE 

KVE HSDLSFSKDW SFYLLYYTEF TPTEKDEYAC RVNHVTLSQP 

KIVKWDRDM ; 

and the HLA Class I heavy chain polypeptide of a TMMP of 
the present disclosure comprises the following amino acid 
sequence : 

( SEQ ID NO : 57 ) 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAP 

WIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGYYNQSEAGSHTVQRMYG 

CDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMAAQTTKHKWEAA 

HVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEAT ( SEQ ID NO : 53 ) 
GSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPW 

LRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVP 
IEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGYYNQSEAGSHTVQRMYGCD 

SGQEQRYTCHVQHEGLPKPLTLRWEP , 
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where the Cys residues that are underlined and in bold form 
a disulfide bond with one another in the TMMP . 
[ 0155 ] In some cases , the B2M polypeptide comprises the 
amino acid sequence : 

least about 10 - fold , at least about 25 - fold , at least about 
50 - fold , at least about 100 - fold , or more than 100 - fold . As 
an example , in some cases , an Fc polypeptide increases the 
in vivo half - life ( e.g. , the serum half - life ) of the multimeric 
polypeptide , compared to a control multimeric polypeptide 
lacking the Fc polypeptide , by at least about 10 % , at least 
about 15 % , at least about 20 % , at least about 25 % , at least 
about 50 % , at least about 2 - fold , at least about 2.5 - fold , at 
least about 5 - fold , at least about 10 - fold , at least about 
25 - fold , at least about 50 - fold , at least about 100 - fold , or 
more than 100 - fold . 

( SEQ ID NO : 56 ) 
IQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLKNGERIEKVEH 

SDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM . 

[ 0156 ] In some cases , the first polypeptide and the second 
polypeptide of a TMMP of the present disclosure are disul 
fide linked to one another through : i ) a Cys residue present 
in a linker connecting the peptide epitope and a B2M 
polypeptide in the first polypeptide chain ; and ii ) a Cys 
residue present in an MHC Class I heavy chain in the second 
polypeptide chain . In some cases , the Cys residue present in 
the MHC Class I heavy chain is a Cys introduce as a Y84C 
substitution . In some cases , the linker connecting the peptide 
epitope and the B2M polypeptide in the first polypeptide 
chain is GCGGS ( G4S ) n ( SEQ ID NO : 235 ) , where n is 1 , 2 , 
3 , 4 , 5 , 6 , 7 , 8 , or 9. For example , in some cases , the linker 
comprises the amino acid sequence 
GCGGSGGGGSGGGGSGGGGS ( SEQ ID NO : 236 ) . As 
another example , the linker comprises the amino acid 
sequence GCGGSGGGGSGGGGS ( SEQ ID NO : 237 ) . 
Examples of disulfide - linked first and second polypeptides 
of a TMMP of the present disclosure are depicted schemati 
cally in FIG . 3A - 3F . 

Scaffold Polypeptides 
[ 0157 ] ATMMP of the present disclosure can comprise an 
Fc polypeptide , or can comprise another suitable scaffold 
polypeptide . 
[ 0158 ] Suitable scaffold polypeptides include antibody 
based scaffold polypeptides and non - antibody - based scaf 
folds . Non - antibody - based scaffolds include , e.g. , albumin , 
an XTEN ( extended recombinant ) polypeptide , transferrin , 
an Fc receptor polypeptide , an elastin - like polypeptide ( see , 
e.g. , Hassouneh et al . ( 2012 ) Methods Enzymol . 502 : 215 ; 
e.g. , a polypeptide comprising a pentapeptide repeat unit of 
( Val - Pro - Gly - X - Gly ; SEQ ID NO : 59 ) , where X is any 
amino acid other than proline ) , an albumin - binding poly 
peptide , a silk - like polypeptide ( see , e.g. , Valluzzi et al . 
( 2002 ) Philos Trans R Soc Lond B Biol Sci . 357 : 165 ) , a 
silk - clastin - like polypeptide ( SELP ; see , e.g. , Megeed et al . 
( 2002 ) Adv Drug Deliv Rev. 54 : 1075 ) , and the like . Suitable 
XTEN polypeptides include , e.g. , those disclosed in WO 
2009/023270 , WO 2010/091122 , WO 2007/103515 , US 
2010/0189682 , and US 2009/0092582 ; see also Schellen 
berger et al . ( 2009 ) Nat Biotechnol . 27 : 1186 ) . Suitable 
albumin polypeptides include , e.g. , human serum albumin . 
[ 0159 ] Suitable scaffold polypeptides will in some cases 
be a half - life extending polypeptides . Thus , in some cases , 
a suitable scaffold polypeptide increases the in vivo half - life 
( e.g. , the serum half - life ) of the multimeric polypeptide , 
compared to a control multimeric polypeptide lacking the 
scaffold polypeptide . For example , in some cases , a scaffold 
polypeptide increases the in viva half - life ( e.g. , the serum 
half - life ) of the multimeric polypeptide , compared to a 
control multimeric polypeptide lacking the scaffold poly 
peptide , by at least about 10 % , at least about 15 % , at least 
about 20 % , at least about 25 % , at least about 50 % , at least 
about 2 - fold , at least about 2.5 - fold , at least about 5 - fold , at 

Fc Polypeptides 
[ 0160 ] In some cases , the first and / or the second polypep 
tide chain of a multimeric polypeptide ( e.g. , a TMMP of the 
present disclosure ) comprises an Fc polypeptide . The Fc 
polypeptide of a multimeric polypeptide can be a human 
IgG1 Fc , a human IgG2 Fc , a human IgG3 Fc , a human IgG4 
Fc , etc. In some cases , the Fc polypeptide comprises an 
amino acid sequence having at least about 70 % , at least 
about 75 % , at least about 80 % , at least about 85 % , at least 
about 90 % , at least about 95 % , at least about 98 % , at least 
about 99 % , or 100 % , amino acid sequence identity to an 
amino acid sequence of an Fc region depicted in FIG . 
5A - 5G . In some cases , the Fc region comprises an amino 
acid sequence having at least about 70 % , at least about 75 % , 
at least about 80 % , at least about 85 % . at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 
or 100 % , amino acid sequence identity to the human IgG1 
Fc polypeptide depicted in FIG . 5A . In some cases , the Fc 
region comprises an amino acid sequence having at least 
about 70 % , at least about 75 % . at least about 80 % , at least 
about 85 % , at least about 90 % , at least about 95 % , at least 
about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to the human IgG1 Fc polypeptide 
depicted in FIG . 5A ; and comprises a substitution of N77 ; 
e.g. , the Fc polypeptide comprises an N77A substitution . In 
some cases , the Fc polypeptide comprises an amino acid 
sequence having at least about 70 % , at least about 75 % , at 
least about 80 % , at least about 85 % , at least about 90 % , at 
least about 95 % , at least about 98 % , at least about 99 % , or 
100 % , amino acid sequence identity to the human IgG2 Fc 
polypeptide depicted in FIG . 5A ; e.g. , the Fc polypeptide 
comprises an amino acid sequence having at least about 
70 % , at least about 75 % , at least about 80 % , at least about 
85 % , at least about 90 % , at least about 95 % , at least about 
98 % , at least about 99 % , or 100 % , amino acid sequence 
identity to amino acids 99-325 of the human IgG2 Fc 
polypeptide depicted in FIG . 5A . In some cases , the Fc 
polypeptide comprises an amino acid sequence having at 
least about 70 % , at least about 75 % . at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to the human IgG3 Fc polypeptide 
depicted in FIG . 5A ; e.g. , the Fc polypeptide comprises an 
amino acid sequence having at least about 70 % , at least 
about 75 % , at least about 80 % , at least about 85 % , at least 
about 90 % , at least about 95 % , at least about 98 % , at least 
about 99 % , or 100 % , amino acid sequence identity to amino 
acids 19-246 of the human IgG3 Fc polypeptide depicted in 
FIG . 5A . In some cases , the Fc polypeptide comprises an 
amino acid sequence having at least about 70 % , at least 
about 75 % , at least about 80 % , at least about 85 % , at least 
about 90 % , at least about 95 % , at least about 98 % , at least 
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about 99 % . or 100 % , amino acid sequence identity to the 
human IgM Fc polypeptide depicted in FIG . 5B ; e.g. , the Fc 
polypeptide comprises an amino acid sequence having at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % . at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 1-276 to the human IgM Fc 
polypeptide depicted in FIG . 5B . In some cases , the Fc 
polypeptide comprises an amino acid sequence having at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to the human IgA Fc polypeptide depicted 
in FIG . 5C ; e.g. , the Fc polypeptide comprises an amino acid 
sequence having at least about 70 % , at least about 75 % , at 
least about 80 % , at least about 85 % , at least about 90 % , at 
least about 95 % , at least about 98 % , at least about 99 % , or 
100 % , amino acid sequence identity to amino acids 1-234 to 
the human IgA Fc polypeptide depicted in FIG . 5C . 
[ 0161 ] In some cases , the Fc polypeptide comprises an 
amino acid sequence having at least about 70 % , at least 
about 75 % , at least about 80 % , at least about 85 % , at least 
about 90 % , at least about 95 % , at least about 98 % , at least 
about 99 % , or 100 % , amino acid sequence identity to the 
human IgG4 Fc polypeptide depicted in FIG . 5C . In some 
cases , the Fc polypeptide comprises an amino acid sequence 
having at least about 70 % , at least about 75 % , at least about 
80 % , at least about 85 % , at least about 90 % , at least about 
95 % , at least about 98 % , at least about 99 % , or 100 % , amino 
acid sequence identity to amino acids 100 to 327 of the 
human IgG4 Fc polypeptide depicted in FIG . 5C . 
[ 0162 ] In some cases , the IgG4 Fc polypeptide comprises 
the following amino acid sequence : 

[ 0164 ] In some cases , the Fc polypeptide present in a 
TMMP comprises the amino acid sequence depicted in FIG . 
5E . In some cases , the Fc polypeptide present in a TMMP 
comprises the amino acid sequence depicted in FIG . 5F . In 
some cases , the Fc polypeptide present in a TMMP com 
prises the amino acid sequence depicted in FIG . 5G ( human 
IgG1 Fc comprising an L234A substitution and an L235A 
substitution , corresponding to positions 14 and 15 of the 
amino acid sequence depicted in FIG . 5G ) . In some cases , 
the Fc polypeptide present in a TMMP comprises the amino 
acid sequence depicted in FIG . 5A ( human IgG1 Fc ) , except 
for a substitution of P331 ( P111 of the amino acid sequence 
depicted in FIG . 5A ) with an amino acid other than proline ; 
in some cases , the substitution is a P331S substitution . In 
some cases , the Fc polypeptide present in a TMMP com 
prises the amino acid sequence depicted in FIG . 5A ( human 
IgG1 Fc ) , except for substitutions at L234 and L235 ( L14 
and L15 of the amino acid sequence depicted in FIG . 5A ) 
with amino acids other than leucine . In some cases , the Fc 
polypeptide present in a TMMP comprises the amino acid 
sequence depicted in FIG . 5A ( human IgG1 Fc ) , except for 
substitutions at L234 and L235 ( L14 and L15 of the amino 
acid sequence depicted in FIG . 5A ) with amino acids other 
than leucine , and a substitution of P331 ( P111 of the amino 
acid sequence depicted in FIG . 5A ) with an amino acid other 
than proline . In some cases , the Fc polypeptide present in a 
TMMP comprises the amino acid sequence depicted in FIG . 
5E ( human IgG1 Fc comprising L234F , L235E , and P3315 
substitutions ( corresponding to amino acid positions 14 , 15 , 
and 111 of the amino acid sequence depicted in FIG . 5E ) . In 
some cases , the Fc polypeptide present in a TMMP is an 
IgG1 Fc polypeptide that comprises L234A and L235A 
substitutions ( substitutions of L14 and L15 of the amino acid 
sequence depicted in FIG . 5A with Ala ) , as depicted in FIG . 
56 . 

( SEQ ID NO : 312 ) 
PPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVO Linkers 

FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSN 

KGLPSSIEKTISKAKGQPREPOVYTLPI EMTK VSLTCLVKGFYPSD 

IAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSV 

MHEALHNHYTOKSLSLSPG . 

[ 0163 ] In some cases , the Fc polypeptide present in a 
TMMP comprises the amino acid sequence depicted in FIG . 
5A ( human IgG1 Fc ) . In some cases , the Fc polypeptide 
present in a TMMP comprises the amino acid sequence 
depicted in FIG . 5A ( human IgG1 Fc ) , except for a substi 
tution of N297 ( N77 of the amino acid sequence depicted in 
FIG . 5A ) with an amino acid other than asparagine . In some 
cases , the Fc polypeptide present in a TMMP comprises the 
amino acid sequence depicted in FIG . 5C ( human IgG1 Fc 
comprising an N297A substitution , which is N77 of the 
amino acid sequence depicted in FIG . 5A ) . In some cases , 
the Fc polypeptide present in a TMMP comprises the amino 
acid sequence depicted in FIG . 5A ( human IgG1 Fc ) , except 
for a substitution of L234 ( L14 of the amino acid sequence 
depicted in FIG . 5A ) with an amino acid other than leucine . 
In some cases , the Fc polypeptide present in a TMMP 
comprises the amino acid sequence depicted in FIG . 5A 
( human IgG1 Fc ) , except for a substitution of L235 ( L15 of 
the amino acid sequence depicted in FIG . 5A ) with an amino 
acid other than leucine . 

[ 0165 ] A TMMP of the present disclosure can include one 
or more linkers , where the one or more linkers are between 
one or more of : i ) an MHC Class I or Class II polypeptide 
and an Ig Fc polypeptide , where such a linker is referred to 
herein as “ L1 ” ; ii ) an immunomodulatory polypeptide and 
an MHC Class I or Class II polypeptide , where such a linker 
is referred to herein as “ L2 ” ; iii ) a first immunomodulatory 
polypeptide and a second immunomodulatory polypeptide , 
where such a linker is referred to herein as “ L3 ” ; iv ) a 
peptide antigen ( “ epitope ” ) and an MHC Class I or Class II 
polypeptide ; v ) an MHC Class I or Class II polypeptide and 
a dimerization polypeptide ( e.g. , a first or a second member 
of a dimerizing pair ) ; and vi ) a dimerization polypeptide 
( e.g. , a first or a second member of a dimerizing pair ) and an 
IgFc polypeptide 
[ 0166 ] Suitable linkers ( also referred to as “ spacers ” ) can 
be readily selected and can be of any of a number of suitable 
lengths , such as from 1 amino acid to 25 amino acids , from 
3 amino acids to 20 amino acids , from 2 amino acids to 15 
amino acids , from 3 amino acids to 12 amino acids , includ 
ing 4 amino acids to 10 amino acids , 5 amino acids to 9 
amino acids , 6 amino acids to 8 amino acids , or 7 amino 
acids to 8 amino acids . A suitable linker can be 1 , 2 , 3 , 4 , 5 , 
6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 
23 , 24 , or 25 amino acids in length . In some cases , a linker 
has a length of from 25 amino acids to 50 amino acids , e.g. , 
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from 25 to 30 , from 30 to 35 , from 35 to 40 , from 40 to 45 , 
or from 45 to 50 amino acids in length . 
[ 0167 ] Exemplary linkers include glycine polymers ( G ) . 
glycine - serine polymers ( including , for example , ( GS ) n , 
( GSGGS ) , ( SEQ ID NO : 60 ) and ( GGGS ) , ( SEQ ID NO : 61 ) , 
where n is an integer of at least one ) , glycine - alanine 
polymers , alanine - serine polymers , and other flexible linkers 
known in the art . Glycine and glycine - serine polymers can 
be used ; both Gly and Ser are relatively unstructured , and 
therefore can serve as a neutral tether between components . 
Glycine polymers can be used ; glycine accesses significantly 
more phi - psi space than even alanine , and is much less 
restricted than residues with longer side chains ( see 
Scheraga , Rev. Computational Chem . 11173-142 ( 1992 ) ) . 
Exemplary linkers can comprise amino acid sequences 
including , but not limited to , GGSG ( SEQ ID NO : 62 ) , 
GGSGG ( SEQ ID NO : 63 ) , GSGSG ( SEQ ID NO : 64 ) , 
GSGGG ( SEQ ID NO : 65 ) , GGGSG ( SEQ ID NO : 66 ) , 
GSSSG ( SEQ ID NO : 67 ) , and the like . Exemplary linkers 
can include , e.g. , Gly ( Ser_ ) n , where n is 1 , 2 , 3 , 4 , 5 , 6 , 7 , 
8,9 , or 10. In some cases , a linker comprises the amino acid 
sequence ( GSSSS ) n ( SEQ ID NO : 68 ) , where n is 4. In some 
cases , a linker comprises the amino acid sequence ( GSSSS ) n 
( SEQ ID NO : 68 ) , where n is 5. In some cases , a linker 
comprises the amino acid sequence ( GGGGS ) n ( SEQ ID 
NO : 69 ) , where n is 1. In some cases , a linker comprises the 
amino acid sequence ( GGGGS ) n ( SEQ ID NO : 69 ) , where n 
is 2. In some cases , a linker comprises the amino acid 
sequence ( GGGGS ) n ( SEQ ID NO : 69 ) , where n is 3. In 
some cases , a linker comprises the amino acid sequence 
( GGGGS ) n ( SEQ ID NO : 69 ) , where n is 4. In some cases , 
a linker comprises the amino acid sequence ( GGGGS ) n 
( SEQ ID NO : 69 ) , where n is 5. In some cases , a linker 
comprises the amino acid sequence ( GGGGS ) n ( SEQ ID 
NO : 69 ) , where n is 6. In some cases , a linker comprises the 
amino acid sequence ( GGGGS ) n ( SEQ ID NO : 69 ) , where n 
is 7. In some cases , a linker comprises the amino acid 
sequence ( GGGGS ) n ( SEQ ID NO : 69 ) , where n is 8. In 
some cases , a linker comprises the amino acid sequence 
( GGGGS ) n ( SEQ ID NO : 69 ) , where n is 9. In some cases , 
a linker comprises the amino acid sequence ( GGGGS ) n 
( SEQ ID NO : 69 ) , where n is 10. In some cases , a linker 
comprises the amino acid sequence AAAGG ( SEQ ID 
NO : 70 ) . 
[ 0168 ] In some cases , a linker polypeptide , present in a 
first polypeptide of a multimeric polypeptide of the present 
disclosure , includes a cysteine residue that can form a 
disulfide bond with a cysteine residue present in a second 
polypeptide of a multimeric polypeptide of the present 
disclosure . In some cases , for example , a suitable linker 
comprises the amino acid sequence G 
CGASGGGGSGGGGS ( SEQ ID NO : 71 ) . As another 
example , a suitable linker can comprise the amino acid 
sequence GCGGS ( G4S ) n ( SEQ ID NO : 235 ) , where n is 1 , 
2 , 3 , 4 , 5 , 6 , 7 , 8 , or 9. For example , in some cases , the linker 
comprises the amino acid sequence 
GCGGSGGGGSGGGGSGGGGS ( SEQ ID NO : 236 ) . As 
another example , the linker comprises the amino acid 
sequence GCGGSGGGGSGGGGS ( SEQ ID NO : 237 ) . 

the epitope can have a length of from 4 amino acids ( aa ) to 
10 aa , from 10 aa to 15 aa , from 15 aa to 20 aa , or from 20 
aa to 25 aa . For example , an epitope present in a multimeric 
polypeptide of the present disclosure can have a length of 4 
amino acids ( aa ) , 5 aa , 6 aa , 7 , aa , 8 aa , 9 aa , 10 aa , 11 aa , 
12 aa , 13 aa , 14 aa , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , 20 aa , 
21 aa , 22 aa , 23 aa , 24 aa , or 25 aa . In some cases , an epitope 
present in a multimeric polypeptide has a length of from 5 
amino acids to 10 amino acids , e.g. , 5 aa , 6 aa , 7 aa , 8 aa , 
9 aa , or 10 aa . 
[ 0170 ] An epitope present in a multimeric polypeptide 
( e.g. , a TMMP of the present disclosure ) is a peptide 
specifically bound by a T - cell , i.e. , the epitope is specifically 
bound by an epitope - specific T cell . An epitope - specific T 
cell binds an epitope having a reference amino acid 
sequence , but does not substantially bind an epitope that 
differs from the reference amino acid sequence . For 
example , an epitope - specific T cell binds an epitope having 
a reference amino acid sequence , and binds an epitope that 
differs from the reference amino acid sequence , if at all , with 
an affinity that is less than 10 - M , less than 10-5 M , or less 
than 10-4 M. An epitope - specific T cell can hind an epitope 
for which it is specific with an affinity of at least 10- ? M , at 
least 10-8 M , at least 10-9 M , or at least 10-10 M. 
[ 0171 ] Suitable epitopes include : i ) epitopes present in a 
cancer - associate antigen ; ii ) epitopes present in or produced 
by an infectious disease agent ; and iii ) autoimmune 
epitopes . 
[ 0172 ] Suitable epitopes include , but are not limited to , 
epitopes present in a cancer - associated antigen . Cancer 
associated antigens are known in the art ; see , e.g. , Cheever 
et al . ( 2009 ) Clin . Cancer Res . 15 : 5323 . Cancer - associated 
antigens include , but are not limited to , a - folate receptor ; 
carbonic anhydrase IX ( CAIX ) ; CD19 ; CD20 ; CD22 ; CD30 ; 
CD33 ; CD44v7 / 8 ; carcinoembryonic antigen ( CEA ) ; epi 
thelial glycoprotein - 2 ( EGP - 2 ) ; epithelial glycoprotein - 40 
( EGP - 40 ) ; folate binding protein ( FBP ) ; fetal acetylcholine 
receptor ; ganglioside antigen GD2 ; Her2 / neu ; IL - 13R - a2 ; 
kappa light chain ; LeY ; L1 cell adhesion molecule ; mela 
noma - associated antigen ( MAGE ) ; MAGE - A1 ; mesothelin ; 
MUC1 ; NKG2D ligands ; oncofetal antigen ( h5T4 ) ; prostate 
stem cell antigen ( PSCA ) ; prostate - specific membrane anti 
gen ( PSMA ) ; tumor - associate glycoprotein - 72 ( TAG - 72 ) ; 
vascular endothelial growth factor receptor - 2 ( VEGF - R2 ) . 
See , e.g. , Vigneron et al . ( 2013 ) Cancer Immunity 13:15 ; and 
Vigneron ( 2015 ) BioMed Res . Int'l Article ID 948501 ; and 
epidermal growth factor receptor ( EGFR ) VIII polypeptide 
( see , e.g. , Wong et al . ( 1992 ) Proc . Natl . Acad . Sci . USA 
89 : 2965 ; and Miao et al . ( 2014 ) PLoSOne 9 : e94281 ) . In 
some cases , the epitope is a human papilloma virus E7 
antigen epitope ; see , e.g. , Ramos et al . ( 2013 ) J. Immu 
nother . 36:66 . 
[ 0173 ] In some cases , a suitable peptide epitope is a 
peptide fragment of from about 4 amino acids to about 20 
amino acids ( e.g. , 4 amino acids ( aa ) , 5 aa , 6 aa , 7 aa , 
9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , 15 aa , 16 aa , 17 aa , 
18 aa , 19 aa , or 20 aa ) in length of a MUC1 polypeptide , a 
human papillomavirus ( HPV ) E6 polypeptide , an LMP2 
polypeptide , an HPV E7 polypeptide , an epidermal growth 
factor receptor ( EGFR ) VIII polypeptide , a HER - 2 / neu poly 
peptide , a melanoma antigen family A , 3 ( MAGE A3 ) 
polypeptide , a p53 polypeptide , a mutant p53 polypeptide , 
an NY - ESO - 1 polypeptide , a folate hydrolase ( prostate 
specific membrane antigen ; PSMA ) polypeptide , a carcino 

8 aa , 

Epitopes 
[ 0169 ] An epitope present in a multimeric polypeptide 
( e.g. , a TMMP of the present disclosure ) can have a length 
of from about 4 amino acids to about 25 amino acids , e.g. , 
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embryonic antigen ( CEA ) polypeptide , a melanoma antigen 
recognized by T - cells ( melanA / MART1 ) polypeptide , a Ras 
polypeptide , a gp100 polypeptide , a proteinase3 ( PR1 ) poly 
peptide , a ber - abl polypeptide , a tyrosinase polypeptide , a 
survivin polypeptide , a prostate specific antigen ( PSA ) poly 
peptide , an h?ERT polypeptide , a sarcoma translocation 
breakpoints polypeptide , a synovial sarcoma X ( SSX ) break 
point polypeptide , an EphA2 polypeptide , an acid phos 
phatase , prostate ( PAP ) polypeptide , a melanoma inhibitor 
of apoptosis ( ML - IAP ) polypeptide , an alpha - fetoprotein 
( AFP ) polypeptide , an epithelial cell adhesion molecule 
( EpCAM ) polypeptide , an ERG ( TMPRSS2 ETS fusion ) 
polypeptide , a NA17 polypeptide , a paired - box - 3 ( PAX3 ) 
polypeptide , an anaplastic lymphoma kinase ( ALK ) poly 
peptide , an androgen receptor polypeptide , a cyclin B1 
polypeptide , an N - myc proto - oncogene ( MYCN ) polypep 
tide , a Ras homolog gene family member C ( RhoC ) poly 
peptide , a tyrosinase - related protein - 2 ( TRP - 2 ) polypeptide , 
a mesothelin polypeptide , a prostate stem cell antigen 
( PSCA ) polypeptide , a melanoma associated antigen - 1 
( MAGE Al ) polypeptide , a cytochrome P450 1B1 
( CYP1B1 ) polypeptide , a placenta - specific protein 1 
( PLAC1 ) polypeptide , a BORIS polypeptide ( also known as 
CCCTC - binding factor or CTCF ) , an ETV6 - AML polypep 
tide , a breast cancer antigen NY - BR - 1 polypeptide ( also 
referred to as ankyrin repeat domain - containing protein 
30A ) , a regulator of G - protein signaling ( RGS5 ) polypep 
tide , a squamous cell carcinoma antigen recognized by 
T - cells ( SART3 ) polypeptide , a carbonic anhydrase IX poly 
peptide , a paired box - 5 ( PAX5 ) polypeptide , an OY - TES1 
( testis antigen ; also known as acrosin binding protein ) 
polypeptide , a sperm protein 17 polypeptide , a lymphocyte 
cell - specific protein - tyrosine kinase ( LCK ) polypeptide , a 
high molecular weight melanoma associated antigen 
( HMW - MAA ) , an A - kinase anchoring protein - 4 ( AKAP - 4 ) , 
a synovial sarcoma X breakpoint 2 ( SSX2 ) polypeptide , an 
X antigen family member 1 ( XAGE1 ) polypeptide , a B7 
homolog 3 ( B7H3 ; also known as CD276 ) polypeptide , a 
legumain polypeptide ( LGMN1 ; also known as asparaginyl 
endopeptidase ) , a tyrosine kinase with Ig and EGF homol 
ogy domains - 2 ( Tie - 2 ; also known as angiopoietin - 1 recep 
tor ) polypeptide , a P antigen family member 4 ( PAGE4 ) 
polypeptide , a vascular endothelial growth factor receptor 2 
( VEGF2 ) polypeptide , a MAD - CT - 1 polypeptide , a fibro 
blast activation protein ( FAP ) polypeptide , a platelet derived 
growth factor receptor beta ( PDGFB ) polypeptide , a MAD 
CT - 2 polypeptide , a Fos - related antigen - 1 ( FOSL ) polypep 
tide , or a Wilms tumor - 1 ( WT - 1 ) polypeptide . 
[ 0174 ] Amino acid sequences of cancer - associated anti 
gens are known in the art ; see , e.g. , MUC1 ( GenBank 
CAA56734 ) ; LMP2 ( GenBank CAA47024 ) ; HPV E6 ( Gen 
Bank AAD33252 ) ; HPV E7 ( GenBank AHG99480 ) ; 
EGFRvIII ( GenBank NP_001333870 ) ; HER - 2 / neu ( Gen 
Bank AA167147 ) ; MAGE - A3 ( GenBank AAH11744 ) ; p53 
( GenBank BAC16799 ) ; NY - ESO - 1 ( GenBank CAA05908 ) ; 
PSMA ( GenBank AAH25672 ) ; CEA ( GenBank 
AAA51967 ) ; melan / MARTI ( GenBank NP_005502 ) ; Ras 
( GenBank NP_001123914 ) ; gp100 ( GenBank AAC60634 ) ; 
ber - abl ( GenBank AAB60388 ) ; tyrosinase ( GenBank 
AAB60319 ) ; survivin ( GenBank AAC51660 ) ; PSA ( Gen 
Bank CAD54617 ) ; h?ERT ( GenBank BAC11010 ) ; SSX 
( GenBank NP_001265620 ) ; Eph2A ( GenBank 
NP_004422 ) ; PAP ( GenBank AAH16344 ) ; ML - IAP ( Gen 
Bank AAH14475 ) ; AFP ( GenBank NP_001125 ) ; EpCAM 

( GenBank NP_002345 ) ; ERG ( TMPRSS2 ETS fusion ) 
( GenBank ACA81385 ) ; PAX3 ( GenBank AAIO1301 ) ; ALK 
( GenBank NP_004295 ) ; androgen receptor ( GenBank 
NP_000035 ) ; cyclin B1 ( GenBank CA099273 ) ; MYCN 
( GenBank NP_001280157 ) ; RhoC ( GenBank AAH52808 ) ; 
TRP - 2 ( GenBank AAC60627 ) ; mesothelin ( GenBank 
AAH09272 ) ; PSCA ( GenBank AAH65183 ) ; MAGE A1 
( GenBank NP_004979 ) ; CYP1B1 ( GenBank AAM50512 ) ; 
PLAC1 ( GenBank AAG22596 ) ; BORIS ( GenBank 
NP_001255969 ) ; ETV6 ( GenBank NP_001978 ) ; NY - BR1 
( GenBank NP_443723 ) ; SART3 ( GenBank NP_055521 ) ; 
carbonic anhydrase IX ( GenBank EAW58359 ) ; PAX5 ( Gen 
Bank NP_057953 ) ; OY - TES1 ( GenBank NP_115878 ) ; 
sperm protein 17 ( GenBank AAK20878 ) ; LCK ( GenBank 
NP_001036236 ) ; HMW - MAA ( GenBank NP_001888 ) ; 
AKAP - 4 ( GenBank NP_003877 ) ; SSX2 ( GenBank 
CAA60111 ) ; XAGE1 ( GenBank NP_001091073 ; 
XP_001125834 ; XP_001125856 ; and XP_001125872 ) ; 
B7H3 ( GenBank NP_001019907 ; XP_947368 ; XP_950958 ; 
XP_950960 ; XP_950962 ; XP_950963 ; XP_950965 ; and 
XP_950967 ) ; LGMN1 ( GenBank NP_001008530 ) ; TIE - 2 
( GenBank NP_000450 ) ; PAGE4 ( GenBank 
NP_001305806 ) ; VEGFR2 ( GenBank NP_002244 ) ; MAD 
CT - 1 ( GenBank NP_005893 NP_056215 ) ; FAP ( GenBank 
NP_004451 ) ; PDGFB ( GenBank NP_002600 ) ; MAD - CT - 2 
( GenBank NP_001138574 ) ; FOSL ( GenBank NP_005429 ) ; 
and WT - 1 ( GenBank NP_000369 ) . These polypeptides are 
also discussed in , e.g. , Cheever et al . ( 2009 ) Clin . Cancer 
Res . 15 : 5323 , and references cited therein ; Wagner et al . 
( 2003 ) J. Cell . Sci . 116 : 1653 ; Matsui et al . ( 1990 ) Oncogene 
5 : 249 ; Zhang et al . ( 1996 ) Nature 383 : 168 . 
[ 0175 ] In some cases , the epitope is HPV16E7 / 82-90 
( LLMGTLGIV ; SEQ ID NO : 72 ) . In some cases , the epitope 
is HPV16E7 / 86-93 ( TLGIVCPI ; SEQ ID NO : 73 ) . In some 
cases , the epitope is HPV16E7 / 11-20 ( YMLDLQPETT ; 
SEQ ID NO : 74 ) . In some cases , the epitope is HPV16E7 / 
11-19 ( YMLDLQPET ; SEQ ID NO : 75 ) . See , e.g. , Ressing 
et al . ( ( 1995 ) J. Immunol . 154 : 5934 ) for additional suitable 
HPV epitopes . 
[ 0176 ] In some cases , the epitope is an epitope of an 
infectious disease agent . In some cases , the epitope is a viral 
epitope . 
[ 0177 ] For example , in some cases , the viral epitope is a 
hepatitis B virus ( HBV ) epitope . The HBV epitope can be an 
HBV peptide epitope derived from HBV polymerase , HBV 
envelope , HBV precore , or HBV X - protein . In some cases , 
the HBV epitope is an HBV Core peptide . For example , an 
HBV Core peptide can have the amino acid sequence : 
FLPSDFFPSV ( SEQ ID NO : 238 ) . In some cases , the HBV 
epitope is an HBV polymerase ( Pol ) peptide . Suitable HBV 
Pol peptides include , e.g. , GLSRYVARLG ( SEQ ID 
NO : 239 ) , KLHLYSHPI ( SEQ ID NO : 240 ) ; FLLSLGIHL 
( SEQ ID NO : 241 ) , ALMPLYACI ( SEQ ID NO : 242 ) , and 
SLYADSPSV ( SEQ ID NO : 243 ) . Suitable HBV peptides 
include : FLPSDFFPSV ( SEQ ID NO : 238 ) , GLSRYVARLG 
( SEQ ID NO : 239 ) , KLHLYSHPI ( SEQ ID NO : 240 ) , 
FLLSLGIHL ( SEQ ID NO : 241 ) , ALMPLYACI ( SEQ ID 
NO : 242 ) , SLYADSPSV ( SEQ ID NO : 243 ) , STLPETTVV 
( SEQ ID NO : 314 ) , LIMPARFYPK ( SEQ ID NO : 315 ) , 
AIMPARFYPK ( SEQ ID NO : 316 ) , YVNVNMGLK ( SEQ 
ID NO : 317 ) , PLGFFPDH ( SEQ ID NO : 318 ) , MQWN 
STALHQALQDP ( SEQ ID NO : 319 ) , LLDPRVRGL ( SEQ 
ID NO : 320 ) , SILSKTGDPV ( SEQ ID NO : 321 ) , VLQAGF 
FLL ( SEQ ID NO : 322 ) , FLLTRILTI ( SEQ ID NO : 323 ) , 
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TABLE 2 - continued 

Length 
in aa 

SEQ 
ID 
NO . Sequence residues 

LLCLIFLLV 9-11 325 

LVLLDYQGML 10-11 326 

LLDYQGMLPV 10-12 327 

IPIPSSWAF 9-11 328 

WLSLLVPFV 9-11 329 

FLGGTPVCL ( SEQ ID NO : 324 ) , LLCLIFLLV ( SEQ ID 
NO : 325 ) , LVLLDYQGML ( SEQ ID NO : 326 ) , LLDYQG 
MLPV ( SEQ ID NO : 327 ) , IPIPSSWAF ( SEQ ID NO : 328 ) , 
WLSLLVPFV ( SEQ ID NO : 329 ) , GLSPTVWLSV ( SEQ ID 
NO : 330 ) , SIVSPFIPLL ( SEQ ID NO : 331 ) , ILSPFLPLL 
( SEQ ID NO : 332 ) , ATVELLSFLPSDFFPSV ( SEQ ID 
NO : 333 ) , LPSDFFPSV ( SEQ ID NO : 334 ) , CLTFGRETV 
( SEQ ID NO : 335 ) , VLEYLVSFGV ( SEQ ID NO : 336 ) , 
EYLVSFGVW ( SEQ ID NO : 337 ) , ILSTLPETTV ( SEQ ID 
NO : 338 ) , STLPETTVVRR ( SEQ ID NO : 339 ) , NVSIP 
WTHK ( SEQ ID NO : 340 ) , KVGNFTGLY ( SEQ ID 
NO : 341 ) , GLYSSTVPV ( SEQ ID NO : 342 ) , TLWKAGI 
LYK ( SEQ ID NO : 343 ) , TPARVTGGVF ( SEQ ID NO : 344 ) , 
LVVDFSQFSR ( SEQ ID NO : 345 ) , GLSRYVARL ( SEQ ID 
NO : 346 ) , SIACSVVRR ( SEQ ID NO : 347 ) , YMDDVV 
LGA ( SEQ ID NO : 348 ) , ALMPLYACI ( SEQ ID NO : 242 ) , 
QAFTFSPTYK ( SEQ ID NO : 349 ) , KYTSFPWLL ( SEQ ID 
NO : 350 ) , ILRGTSFVYV ( SEQ ID NO : 351 ) , HLSLRGLFV 
( SEQ ID NO : 352 ) , VLHKRTLGL ( SEQ ID NO : 353 ) , 
GLSAMSTTDL ( SEQ ID NO : 354 ) , CLFKDWEEL ( SEQ 
ID NO : 355 ) , and VLGGCRHKL ( SEQ ID NO : 356 ) , where 
the peptide has a length of from 9 amino acids to 19 amino 
acids ( e.g. , 9 , 10 , 11. 12 , 13 , 14 , 15 , 16 , 17 , 18 , or 19 amino 
acids ) . 
[ 0178 ] In some cases , the HBV epitope is a peptide of one 
of the sequences depicted in Table 2 . 

GLSPTVWLSV 10-12 330 

SIVSPFIPLL 9-11 331 

ILSPFLPLL 9-11 332 

ATVELLSFLPSDFFPSV 17-19 333 

LPSDFFPSV 9-11 334 

CLTFGRETV 9-11 335 

VLEYLVSFGV 10-12 336 

EYLVSFGVW 9-11 337 

ILSTLPETTV 10-12 338 

TABLE 2 
STLPETTVVRR 11-13 339 

Length 
in aa 

residues 

SEQ 
ID 
NO . 

NVSIPWTHK 9-11 340 

Sequence 
KVGNFTGLY 9-11 341 

10-12 238 FLPSDFFPSV from HBV 
core protein GLYSSTVPV 9-11 342 

10-12 239 TLWKAGILYK 10-12 343 GLSRYVARLG 
from HBV polymerase 

TPARVTGGVF 10-12 344 
9-11 240 KLHLYSHPI 

from HBV polymerase LVVDFSQFSR 10-12 345 

9-11 241 GLSRYVARL 9-11 346 FLLSLGIHL 
from HBV polymerase 

SIACSVVRR 9-11 347 
9-11 242 ALMPLYACI 

from HBV polymerase YMDDVVLGA 9-11 348 

9-11 243 ALMPLYACI 9-11 242 SLYADSPSV 
from HBV polymerase 

QAFTFSPTYK 9-11 349 
STLPETTVV 9-11 314 

KYTSFPWLL 9-11 350 
LIMPARFYPK 10-12 315 

ILRGTSFVYV 10-12 351 
AIMPARFYPK 10-12 316 

HLSLRGLFV 9-11 352 
YVNVNMGLK 9-11 317 

VLHKRTLGL 9-11 353 

PLGFFPDH 8-10 318 
GLSAMSTTDL 10-12 354 

MQWNSTALHQALQDP 15-17 319 
CLFKDWEEL 9-11 355 

LLDPRVRGL 9-11 320 
VLGGCRHKL 9-11 356 

SILSKTGDPV 10-12 321 

VLQAGFFLL 9-11 322 

Immunomodulatory Polypeptides FLLTRILTI 9-11 323 

FLGGTPVCL 9-11 324 [ 0179 ] Suitable immunomodulatory domains that exhibit 
reduced affinity for a co - immunomodulatory domain can 
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have from 1 amino acid ( aa ) to 20 aa differences from a 
wild - type immunomodulatory domain . For example , in 
some cases , a variant immunomodulatory polypeptide pres 
ent in a TMMP of the present disclosure differs in amino 
acid sequence by 1 aa , 2 aa , 3 aa , 4 aa , 5 aa , 6 aa , 7 aa , 8 aa , 
9 aa , or 10 aa , from a corresponding wild - type immuno 
modulatory polypeptide . As another example , in some cases , 
a variant immunomodulatory polypeptide present in a 
TMMP of the present disclosure differs in amino acid 
sequence by 11 aa , 12 aa , 13 aa , 14 aa , 15 aa , 16 a aa , 17 aa , 
18 aa , 19 aa , or 20 aa , from a corresponding wild - type 
immunomodulatory polypeptide . As an example , in some 
cases , a variant immunomodulatory polypeptide present in a 
TMMP of the present disclosure includes 1 , 2 , 3 , 4 , 5 , 6 , 7 , 
8 , 9 , or 10 amino acid substitutions , compared to a corre 
sponding reference ( e.g. , wild - type ) immunomodulatory 
polypeptide . In some cases , variant immunomodulatory 
polypeptide present in a TMMP of the present disclosure 
includes a single amino acid substitution compared to a 
corresponding reference ( e.g. , wild - type ) immunomodula 
tory polypeptide . In some cases , variant immunomodulatory 
polypeptide present in a TMMP of the present disclosure 
includes 2 amino acid substitutions ( e.g. , no more than 2 
amino acid substitutions ) compared to a corresponding 
reference ( e.g. , wild - type ) immunomodulatory polypeptide . 
In some cases , variant immunomodulatory polypeptide pres 
ent in a TMMP of the present disclosure includes 3 amino 
acid substitutions ( e.g. , no more than 3 amino acid substi 
tutions ) compared to a corresponding reference ( e.g. , wild 
type ) immunomodulatory polypeptide . In some cases , vari 
ant immunomodulatory polypeptide present in a TMMP of 
the present disclosure includes 4 amino acid substitutions 
( e.g. , no more than 4 amino acid substitutions ) compared to 
a corresponding reference ( e.g. , wild - type ) immunomodu 
latory polypeptide . In some cases , variant immunomodula 
tory polypeptide present in a TMMP of the present disclo 
sure includes 5 amino acid substitutions ( e.g. , no more than 5 amino acid substitutions ) compared to a corresponding 
reference ( e.g. , wild - type ) immunomodulatory polypeptide . 
In some cases , variant immunomodulatory polypeptide pres 
ent in a TMMP of the present disclosure includes 6 amino 
acid substitutions ( e.g. , no more than 6 amino acid substi 
tutions ) compared to a corresponding reference ( e.g. , wild 
type ) immunomodulatory polypeptide . In some cases , vari 
ant immunomodulatory polypeptide present in a TMMP of 
the present disclosure includes 7 amino acid substitutions 
( e.g. , no more than 7 amino acid substitutions ) compared to 
a corresponding reference ( e.g. , wild - type ) immunomodu 
latory polypeptide . In some cases , variant immunomodula 
tory polypeptide present in a TMMP of the present disclo 
sure includes 8 amino acid substitutions ( e.g. , no more than 
8 amino acid substitutions ) compared to a corresponding 
reference ( e.g. , wild - type ) immunomodulatory polypeptide . 
In some cases , variant immunomodulatory polypeptide pres 
ent in a TMMP of the present disclosure includes 9 amino 
acid substitutions ( e.g. , no more than 9 amino acid substi 
tutions ) compared to a corresponding reference ( e.g. , wild 
type ) immunomodulatory polypeptide . In some cases , vari 
ant immunomodulatory polypeptide present in a TMMP of 
the present disclosure includes 10 amino acid substitutions 
( e.g. , no more than 10 amino acid substitutions ) compared to 
a corresponding reference ( e.g. , wild - type ) immunomodu 
latory polypeptide . 

[ 0180 ] In some cases , variant immunomodulatory poly 
peptide present in a TMMP of the present disclosure 
includes 11 amino acid substitutions ( e.g. , no more than 11 
amino acid substitutions ) compared to a corresponding 
reference ( e.g. , wild - type ) immunomodulatory polypeptide . 
In some cases , variant immunomodulatory polypeptide pres 
ent in a TMMP of the present disclosure includes 12 amino 
acid substitutions ( e.g. , no more than 12 amino acid substi 
tutions ) compared to a corresponding reference ( e.g. , wild 
type ) immunomodulatory polypeptide . In some cases , vari 
ant immunomodulatory polypeptide present in a TMMP of 
the present disclosure includes 13 amino acid substitutions 
( e.g. , no more than 13 amino acid substitutions ) compared to 
a corresponding reference ( e.g. , wild - type ) immunomodu 
latory polypeptide . In some cases , variant immunomodula 
tory polypeptide present in a TMMP of the present disclo 
sure includes 14 amino acid substitutions ( e.g. , no more than 
14 amino acid substitutions ) compared to a corresponding 
reference ( e.g. , wild - type ) immunomodulatory polypeptide . 
In some cases , variant immunomodulatory polypeptide pres 
ent in a TMMP of the present disclosure includes 15 amino 
acid substitutions ( e.g. , no more than 15 amino acid substi 
tutions ) compared to a corresponding reference ( e.g. , wild 
type ) immunomodulatory polypeptide . In some cases , vari 
ant immunomodulatory polypeptide present in a TMMP of 
the present disclosure includes 16 amino acid substitutions 
( e.g. , no more than 16 amino acid substitutions ) compared to 
a corresponding reference ( e.g. , wild - type ) immunomodu 
latory polypeptide . In some cases , variant immunomodula 
tory polypeptide present in a TMMP of the present disclo 
sure includes 17 amino acid substitutions ( e.g. , no more than 
17 amino acid substitutions ) compared to a corresponding 
reference ( e.g. , wild - type ) immunomodulatory polypeptide . 
In some cases , variant immunomodulatory polypeptide pres 
ent in a TMMP of the present disclosure includes 18 amino 
acid substitutions ( e.g. , no more than 18 amino acid substi 
tutions ) compared to a corresponding reference ( e.g. , wild 
type ) immunomodulatory polypeptide . In some cases , vari 
ant immunomodulatory polypeptide present in a TMMP of 
the present disclosure includes 19 amino acid substitutions 
( e.g. , no more than 19 amino acid substitutions ) compared to 
a corresponding reference ( e.g. , wild - type ) immunomodu 
latory polypeptide . In some cases , variant immunomodula 
tory polypeptide present in a TMMP of the present disclo 
sure includes 20 amino acid substitutions ( e.g. , no more than 
20 amino acid substitutions ) compared to a corresponding 
reference ( e.g. , wild - type ) immunomodulatory polypeptide . 
[ 0181 ] As discussed above , a variant immunomodulatory 
polypeptide suitable for inclusion in a TMMP of the present 
disclosure exhibits reduced affinity for a cognate co - immu 
nomodulatory polypeptide , compared to the affinity of a 
corresponding wild - type immunomodulatory polypeptide 
for the cognate co - immunomodulatory polypeptide . 
[ 0182 ] Exemplary pairs of immunomodulatory polypep 
tide and cognate co - immunomodulatory polypeptide 
include , but are not limited to : 
[ 0183 ] a ) 4-1BBL ( immunomodulatory polypeptide ) and 
4-1BB ( cognate co - immunomodulatory polypeptide ) ; 
[ 0184 ] b ) PD - L1 ( immunomodulatory polypeptide ) and 
PD1 ( cognate co - immunomodulatory polypeptide ) ; 
[ 0185 ] c ) IL - 2 ( immunomodulatory polypeptide ) and IL - 2 
receptor ( cognate co - immunomodulatory polypeptide ) ; 
[ 0186 ] d ) CD80 ( immunomodulatory polypeptide ) and 
CD28 ( cognate co - immunomodulatory polypeptide ) ; 
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polypeptide has a binding affinity for a cognate co - immu 
nomodulatory polypeptide that is from about 100 nM to 150 
nM , from about 150 nM to about 200 nM , from about 200 
nM to about 250 nM , from about 250 nM to about 300 nM , 
from about 300 nM to about 350 nM , from about 350 nM to 
about 400 nM , from about 400 nM to about 500 nM , from 
about 500 nM to about 600 nM , from about 600 nM to about 
700 nM , from about 700 nM to about 800 nM , from about 
800 nM to about 900 nM , from about 900 nM to about 1 uM , 
to about 1 uM to about 5 uM , from about 5 uM to about 10 
UM , from about 10 uM to about 15 uM , from about 15 UNI 
to about 20 uM , from about 20 uM to about 25 UM , from 
about 25 uM to about 50 uM , from about 50 uM to about 75 
uM , or from about 75 uM to about 100 uM . 
PD - L1 Variants 

a 

[ 0187 ] e ) CD86 ( immunomodulatory polypeptide ) and 
CD28 ( cognate co - immunomodulatory polypeptide ) ; 
[ 0188 ] f ) OX4OL ( CD252 ) ( immunomodulatory polypep 
tide ) and OX40 ( CD134 ) ( cognate co - immunomodulatory 
polypeptide ) ; 
[ 0189 ] g ) Fas ligand ( immunomodulatory polypeptide ) 
and Fas ( cognate co - immunomodulatory polypeptide ) ; 
[ 0190 ] h ) ICOS - L ( immunomodulatory polypeptide ) and 
ICOS ( cognate co - immunomodulatory polypeptide ) ; 
[ 0191 ] i ) ICAM ( immunomodulatory polypeptide ) and 
LFA - 1 ( cognate co - immunomodulatory polypeptide ) ; 
[ 0192 ] j ) CD3OL ( immunomodulatory polypeptide ) and 
CD30 ( cognate co - immunomodulatory polypeptide ) ; 
[ 019 ] k ) CD40 ( immunomodulatory polypeptide ) and 
CD4OL ( cognate co - immunomodulatory polypeptide ) ; 
[ 0194 ] 1 ) CD83 ( immunomodulatory polypeptide ) and 
CD83L ( cognate co - immunomodulatory polypeptide ) ; 
[ 0195 ] m ) HVEM ( CD270 ) ( immunomodulatory polypep 
tide ) and CD160 ( cognate co - immunomodulatory polypep 
tide ) ; 
[ 0196 ] n ) JAG1 ( CD339 ) ( immunomodulatory polypep 
tide ) and Notch ( cognate co - immunomodulatory polypep 
tide ) ; 
[ 0197 ] 0 ) JAG1 ( immunomodulatory polypeptide ) and 
CD46 ( cognate co - immunomodulatory polypeptide ) ; 
[ 0198 ] p ) CD80 ( immunomodulatory polypeptide ) and 
CTLA4 ( cognate co - immunomodulatory polypeptide ) ; and 
[ 0199 ] D ) CD86 ( immunomodulatory polypeptide ) and 
CTLA4 ( cognate co - immunomodulatory polypeptide ) . 
[ 0200 ] In some cases , a variant immunomodulatory poly 
peptide present in a T - cell modulatory multimeric polypep 
tide of the present disclosure has a binding affinity for a 
cognate co - immunomodulatory polypeptide that is from 100 
nM to 100 UM . For example , in some cases , a variant 
immunomodulatory polypeptide present in a T - cell modu 
latory multimeric polypeptide of the present disclosure has 
a binding affinity for a cognate co - immunomodulatory poly 
peptide that is from about 100 nM to 150 nM , from about 
150 nM to about 200 nM , from about 200 nM to about 250 
nM , from abo 250 nM to out 300 nM , from about 300 
nM to about 350 nM , from about 350 nM to about 400 nM , 
from about 400 nM to about 500 nM , from about 500 nM to 
about 600 nM , from about 600 nM to about 700 nM , from 
about 700 nM to about 800 nM , from about 800 nM to about 
900 nM , from about 900 nM to about 1 uM , to about 1 uM 
to about 5 uM , from about 5 uM to about 10 UM , from about 
10 uM to about 15 UM , from about 15 uM to about 20 uM , 
from about 20 uM to about 25 uM , from about 25 uM to 
about 50 UM , from about 50 uM to about 75 uM , or from 
about 75 uM to about 100 UM . 
[ 0201 ] A variant immunomodulatory polypeptide present 
in a T - cell modulatory multimeric polypeptide of the present 
disclosure exhibits reduced affinity for a cognate co - immu 
nomodulatory polypeptide Similarly , a T - cell modulatory 
multimeric polypeptide of the present disclosure that com 
prises a variant immunomodulatory polypeptide exhibits 
reduced affinity for a cognate co - immunomodulatory poly 
peptide . Thus , for example , a T - cell modulatory multimeric 
polypeptide of the present disclosure that comprises a vari 
ant immunomodulatory polypeptide has a binding affinity 
for a cognate co - immunomodulatory polypeptide that is 
from 100 nM to 100 uM . For example , in some cases , a 
T - cell modulatory multimeric polypeptide of the present 
disclosure that comprises a variant immunomodulatory 

[ 0202 ] As one non - limiting example , in some cases , 
variant immunomodulatory polypeptide present in a T - cell 
modulatory multimeric polypeptide of the present disclosure 
is a variant PD - L1 polypeptide . Wild - type PD - L1 binds to 
PD1 . 
[ 0203 ] A wild - type human PD - L1 polypeptide can com 
prise the following amino acid sequence : MRIFAVFIFM 
TYWHLLNAFT VTVPKDLYVV EYGSNMTIEC 
KFPVEKQLDL AALIVYWEME DKNIIQFVHG EEDLK 
VQHSS YRQRARLLKD QLSLGNAALQ ITDVKLQDAG 
VYRCMISYGG ADYKRITVKV NAPYNKINQR ILVVD 
PVTSE HELTCQAEGY PKAEVIWTSS DHQVLSGKTT 
TTNSKREEKL FNVTSTLRIN TTTNEIFYCT FRRLD 
PEENH TAELVIPGNI LNVSIKICLT LSPST ( SEQ ID 
NO : 1 ) . 
[ 0204 ] A wild - type human PD - L1 ectodomain can com 
prise the following amino acid sequence : FT VTVPKD 
LYVV EYGSNMTIEC KFPVEKQLDL AALIVYWEME 
DKNIIQFVHG EEDLKVQHSS YRQRARLLKD QLSLG 
NAALQ ITDVKLQDAG VYRCMISYGG ADYKRIT 
VKV NAPYNKINQR ILVVDPVTSE HELTCQAEGY 
PKAEVIWTSS DHQVLSGKTT TTNSKREEKL FNVT 
STLRIN TTTNEIFYCT FRRLDPEENH TAELVIPGNI 
LNVSIKI ( SEQ ID NO : 2 ) . 
[ 0205 ] A wild - type PD - 1 polypeptide can comprise the 
following amino acid sequence : PGWFLDSPDR PWN 
PPTFSPA LLVVTEGDNA TFTCSFSNTS ESFVLN 
WYRM SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL 
PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQ 
IKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV 
VGVVGGLLGS LVLLVWVLAV ICSRAARGTI GARRT 
GQPLK EDPSAVPVFS VDYGELDFQW REKTPEPPVP 
CVPEQTEYAT IVFPSGMGTS SPARRGSADG PRSAQ 
PLRPE DGHCSWPL ( SEQ ID NO : 3 ) . In some cases , where 
a T - cell modulatory multimeric polypeptide of the present 
disclosure comprises a variant PD - L1 polypeptide , a “ cog 
nate co - immunomodulatory polypeptide ” is a PD - 1 poly 
peptide comprising the amino acid sequence of SEQ ID 
NO : 3 . 
[ 0206 ] In some cases , a variant PD - L1 polypeptide exhib 
its reduced binding affinity to PD - 1 ( e.g. , a PD - 1 polypeptide 
comprising the amino acid sequence set forth in SEQ ID 
NO : 3 ) , compared to the binding affinity of a PD - L1 poly 
peptide comprising the amino acid sequence set forth in 
SEQ ID NO : 1 or SEQ ID NO : 2 . For example , in some cases , 
a variant PD - L1 polypeptide of the present disclosure binds 
PD - 1 ( e.g. , a PD - 1 polypeptide comprising the amino acid 
sequence set forth in SEQ ID NO : 3 ) with a binding affinity 
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that is at least 10 % , at least 15 % , at least 20 % , at least 25 % , 
at least 30 % , at least 35 % , at least 40 % , at least 45 % , at least 
50 % less , at least 55 % less , at least 60 % less , at least 65 % 
less , at least 70 % less , at least 75 % less , at least 80 % less , 
at least 85 % less , at least 90 % less , at least 95 % less , or more 
than 95 % less , than the binding affinity of a PD - L1 poly 
peptide comprising the amino acid sequence set forth in 
SEQ ID NO : 1 or SEQ ID NO : 2 . 
[ 0207 ] In some cases , a variant PD - L1 polypeptide has a 
binding affinity to PD - 1 that is from 1 nM to 1 mM . In some 
cases , a variant PD - L1 polypeptide of the present disclosure 
has a binding affinity to PD - 1 that is from 100 nM to 100 
uM . As another example , in some cases , a variant PD - L1 
polypeptide has a binding affinity for PD1 ( e.g. , a PD1 
polypeptide comprising the amino acid sequence set forth in 
SEQ ID NO : 3 ) that is from about 100 nM to 150 nM , from 
about 150 nM to about 200 nM , from about 200 nM to about 
250 nM , from about 250 nM to about 300 nM , from about 
300 nM to about 350 nM , from about 350 nM to about 400 
nM , from about 400 nM to about 500 nM , from about 500 
nM to about 600 nM , from about 600 nM to about 700 nM , 
from about 700 nM to about 800 nM , from about 800 nM to 
about 900 nM , from about 900 nM to about 1 uM , to about 
1 uM to about 5 uM , from about 5 uM to about 10 uM , from 
about 10 uM to about 15 uM , from about 15 uM to about 20 
uM , from about 20 uM to about 25 uM , from about 25 uM 
to about 50 uM , from about 50 uM to about 75 uM , or from 
about 75 uM to about 100 uM . 
[ 0208 ] In some cases , a variant PD - L1 polypeptide has a 
single amino acid substitution compared to the PD - L1 amino 
acid sequence set forth in SEQ ID NO : 1 or SEQ ID NO : 2 . 
In some cases , a variant PD - L1 polypeptide has from 2 to 10 
amino acid substitutions compared to the PD - L1 amino acid 
sequence set forth in SEQ ID NO : 1 or SEQ ID NO : 2 . In 
some cases , a variant PD - L1 polypeptide has 2 amino acid 
substitutions compared to the PD - L1 amino acid sequence 
set forth in SEQ ID NO : 1 or SEQ ID NO : 2 . In some cases , 
a variant PD - L1 polypeptide has 3 amino acid substitutions 
compared to the PD - L1 amino acid sequence set forth in 
SEQ ID NO : 1 or SEQ ID NO : 2 . In some cases , a variant 
PD - L1 polypeptide has 4 amino acid substitutions compared 
to the PD - L1 amino acid sequence set forth in SEQ ID NO : 1 
or SEQ ID NO : 2 . In some cases , a variant PD - L1 polypep 
tide has 5 amino acid substitutions compared to the PD - L1 
amino acid sequence set forth in SEQ ID NO : 1 or SEQ ID 
NO : 2 . In some cases , a variant PD - L1 polypeptide has 6 
amino acid substitutions compared to the PD - L1 amino acid 
sequence set forth in SEQ ID NO : 1 or SEQ ID NO : 2 . In 
some cases , a variant PD - L1 polypeptide has 7 amino acid 
substitutions compared to the PD - L1 amino acid sequence 
set forth in SEQ ID NO : 1 or SEQ ID NO : 2 . In some cases , 
a variant PD - L1 polypeptide has 8 amino acid substitutions 
compared to the PD - L1 amino acid sequence set forth in 
SEQ ID NO : 1 or SEQ ID NO : 2 . In some cases , a variant 
PD - L1 polypeptide has 9 amino acid substitutions compared 
to the PD - L1 amino acid sequence set forth in SEQ ID NO : 1 
or SEQ ID NO : 2 . In some cases , a variant PD - L1 polypep 
tide has 10 amino acid substitutions compared to the PD - L1 
amino acid sequence set forth in SEQ ID NO : 1 or SEQ ID 
NO : 2 . 
[ 0209 ] A suitable PD - L1 variant includes a polypeptide 
that comprises an amino acid sequence having at least 90 % , 
at least 95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to the following amino acid sequence : 

[ 0210 ) FT VTVPKXLYVV EYGSNMTIEC 
KFPVEKQLDL AALIVYWEME DKNIIQFVHG EEDLK 
VQHSS YRQRARLLKD QLSLGNAALQITDVKLQDAG 
VYRCMISYGG ADYKRITVKV NAPYNKINQR ILVVD 
PVTSE HELTCQAEGY PKAEVIWTSS DHQVLSGKTT 
TTNSKREEKL FNVTSTLRIN TTTNEIFYCT FRRLD 
PEENH TAELVIPGNI LNVSIKI ( SEQ ID NO : 76 ) , where 
X is any amino acid other than Asp . In some cases , X is Ala . 
In some cases , X is Arg . 
[ 0211 ] A suitable PD - L1 variant includes a polypeptide 
that comprises an amino acid sequence having at least 90 % , 
at least 95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to the following amino acid sequence : 
( 0212 ) FT VTVPKDLYVV EYGSNMTIEC 
KFPVEKQLDL AALXVYWEME DKNIIQFVHG 
EEDLKVQHSS YRQRARLLKD QLSLGNAALQ ITD 
VKLQDAG VYRCMISYGG ADYKRITVKV NAPY 
NKINQR ILVVDPVTSE HELTCQAEGY PKAEVIWTSS 
DHQVLSGKTT TTNSKREEKL FNVTSTLRIN TTTNEI 
FYCT FRRLDPEENH TAELVIPGNI LNVSIKI ( SEQ ID 
NO : 77 ) , where X is any amino acid other than Ile . In some 
cases , X is Asp . 
[ 0213 ] A suitable PD - L1 variant includes a polypeptide 
that comprises an amino acid sequence having at least 90 % , 
at least 95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to the following amino acid sequence : 
[ 0214 ) FT VTVPKDLYVV EYGSNMTIEC 
KFPVEKQLDL AALIVYWEME DKNIIQFVHG E 
XDLKVQHSS YRQRARLLKD QLSLGNAALQ ITD 
VKLQDAG VYRCMISYGG ADYKRITVKV NAPY 
NKINQR ILVVDPVTSE HELTCQAEGY PKAEVIWTSS 
DHQVLSGKTT TTNSKREEKL FNVTSTLRIN TTTNEI 
FYCT FRRLDPEENH TAELVIPGNI LNVSIKI ( SEQ ID 
NO : 78 ) , where X is any amino acid other than Glu . In some 
cases , X is Arg . 

CD80 Variants 

[ 0215 ] In some cases , a variant immunomodulatory poly 
peptide present in a T - cell modulatory multimeric polypep 
tide of the present disclosure is a variant CD80 polypeptide . 
Wild - type CD80 binds to CD28 . Wild - type CD80 also binds 
to CTLA4 . 
[ 0216 ] A wild - type amino acid sequence of the ectodo 
main of human CD80 can be as follows : 

( SEQ ID NO : 4 ) 
VIHVTK EVKEVATLSC GHNVSVEELA QTRIYWQKEK KMVLTMMSGD 

MNIWPEYKNR TIFDITNNLS IVILALRPSD EGTYECVLK 

YEKDAFKREH LAEVTLSVKA DFPTPSISDF EIPTSNIRRI 

ICSTSGGFPE PHLSWLENGE ELNAINTTVS QDPETELYAV 

SSKLDFNMTT NHSFMCLIKY GHLRVNQTFN WNTTKQEHFP DN . 

[ 0217 ] A wild - type CD28 amino acid sequence can be as 
follows : MLRLLLALNL FPSIQVTGNK ILVKQSPMLV 
AYDNAVNLSC KYSYNLFSRE FRASLHKGLD 
SAVEVCVVYG NYSQQLQVYS KTGFNCDGKL GNES 
VTFYLQ NLYVNQTDIY FCKIEVMYPP PYLDNEKSNG 
TIIHVKGKHL CPSPLFPGPS KPFWVLVVVG GVLA 
CYSLLV TVAFIIFWVR SKRSRLLHSD YMNMTPRRPG 
PTRKHYQPYA PPRDFAAYRS ( SEQ ID NO : 5 ) . In some 
cases , where a T - cell modulatory multimeric polypeptide of 
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the present disclosure comprises a variant CD80 polypep 
tide , a " cognate co - immunomodulatory polypeptide ” is a 
CD28 polypeptide comprising the amino acid sequence of 
SEQ ID NO : 5 . 
[ 0218 ] A wild - type CD28 amino acid sequence can be as 
follows : MLRLLLALNL FPSIQVTGNK ILVKQSPMLV 
AYDNAVNLSW KHLCPSPLFP GPSKPFWVLV VVGGV 
LACYS LLVTVAFIIF WVRSKRSRLL HSDYMNMTPR 
RPGPTRKHYQ PYAPPRDFAA YRS ( SEQ ID NO : 6 ) 
[ 0219 ] A wild - type CD28 amino acid sequence can be as 
follows : MLRLLLALNL FPSIQVTGKH LCPSPLFPGP 
SKPFWVLVVV GGVLACYSLL VTVAFIIFWV 
RSKRSRLLHS DYMNMTPRRP GPTRKHYQPY 
APPRDFAAYR S ( SEQ ID NO : 7 ) . 
[ 0220 ] In some cases , a variant CD80 polypeptide exhibits 
reduced binding affinity to CD28 , compared to the binding 
affinity of a CD80 polypeptide comprising the amino acid 
sequence set forth in SEQ ID NO : 4 for CD28 . For example , 
in some cases , a variant CD80 polypeptide binds CD28 with 
a binding affinity that is at least 10 % , at least 15 % , at least 
20 % , at least 25 % , at least 30 % , at least 35 % , at least 40 % , 
at least 45 % , at least 50 % less , at least 55 % less , at least 60 % 
less , at least 65 % less , at least 70 % less , at least 75 % less , 
at least 80 % less , at least 85 % less , at least 90 % less , at least 
95 % less , or more than 95 % less , than the binding affinity of 
a CD80 polypeptide comprising the amino acid sequence set 
forth in SEQ ID NO : 4 for CD28 ( e.g. , a CD28 polypeptide 
comprising the amino acid sequence set forth in one of SEQ 
ID NO : 5 , 6 , or 7 ) . 
[ 0221 ] In some cases , a variant CD80 polypeptide has a 
binding affinity to CD28 that is from 100 nM to 100 uM . As 
another example , in some cases , a variant CD80 polypeptide 
of the present disclosure has a binding affinity for CD28 
( e.g. , a CD28 polypeptide comprising the amino acid 
sequence set forth in SEQ ID NO : 5 , SEQ ID NO : 6 , or SEQ 
ID NO : 7 ) that is from about 100 nM to 150 nM , from about 
150 nM to about 200 nM , from about 200 nM to about 250 
nM , from about 250 nM to about 300 nM , from about 300 
nM to about 350 nM , from about 350 nM to about 400 nM , 
from about 400 nM to about 500 nM , from about 500 nM to 
about 600 nM , from about 600 nM to about 700 nM , from 
about 700 nM to about 800 nM , from about 800 nM to about 
900 nM , from about 900 nM to about 1 uM , to about 1 uM 
to about 5 uM , from about 5 uM to about 10 uM , from about 
10 uM to about 15 UM , from about 15 uM to about 20 uM , 
from about 20 uM to about 25 uM , from about 25 uM to 
about 50 UM , from about 50 uM to about 75 uM , or from 
about 75 uM to about 100 uM . 
[ 0222 ] In some cases , a variant CD80 polypeptide has a 
single amino acid substitution compared to the CD80 amino 
acid sequence set forth in SEQ ID NO : 4 . In some cases , a 
variant CD80 polypeptide has from 2 to 10 amino acid 
substitutions compared to the CD80 amino acid sequence set 
forth in SEQ ID NO : 4 . In some cases , a variant CD80 
polypeptide has 2 amino acid substitutions compared to the 
CD80 amino acid sequence set forth in SEQ ID NO : 4 . In 
some cases , a variant CD80 polypeptide has 3 amino acid 
substitutions compared to the CD80 amino acid sequence set 
forth in SEQ ID NO : 4 . In some cases , a variant CD80 
polypeptide has 4 amino acid substitutions compared to the 
CD80 amino acid sequence set forth in SEQ ID NO : 4 . In 
some cases , a variant CD80 polypeptide has 5 amino acid 
substitutions compared to the CD80 amino acid sequence set 
forth in SEQ ID NO : 4 . In some cases , a variant CD80 

polypeptide has 6 amino acid substitutions compared to the 
CD80 amino acid sequence set forth in SEQ ID NO : 4 . In 
some cases , a variant CD80 polypeptide has 7 amino acid 
substitutions compared to the CD80 amino acid sequence set 
forth in SEQ ID NO : 4 . In some cases , a variant CD80 
polypeptide has 8 amino acid substitutions compared to the 
CD80 amino acid sequence set forth in SEQ ID NO : 4 . In 
some cases , a variant CD80 polypeptide has 9 amino acid 
substitutions compared to the CD80 amino acid sequence set 
forth in SEQ ID NO : 4 . In some cases , a variant CD80 
polypeptide has 10 amino acid substitutions compared to the 
CD80 amino acid sequence set forth in SEQ ID NO : 4 . 
[ 0223 ] Suitable CD80 variants include a polypeptide that 
comprises an amino acid sequence having at least 90 % , at 
least 95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to any one of the following amino acid 
sequences : 
[ 0224 ] VIHVTK EVKEVATLSC GHXVSVEELA 
QTRIYWOKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 79 ) , 
where X is any amino acid other than Asn . In some cases , X 
is Ala ; 
[ 0225 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWQKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITXNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 80 ) , 
where X is any amino acid other than Asn . In some cases , X 
is Ala ; 
[ 0226 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWOKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS XVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 81 ) , 
where X is any amino acid other than Ile . In some cases , X 
is Ala ; 
[ 0227 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWOKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLX 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 82 ) , 
where X is any amino acid other than Lys . In some cases , X 
is Ala ; 
[ 0228 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWQKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS XDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 83 ) , 
where X is any amino acid other than Gln . In some cases , X 
is Ala ; 
[ 0229 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWQKEK KMVLTMMSGD MNIWPEYKNR 
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TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QXPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTEN WNTTKQEHFP DN ( SEQ ID NO : 84 ) , 
where X is any amino acid other than Asp . In some cases , X 
is Ala ; 
[ 0230 ] VIHVTK EVKEVATLSC GHNVSVEEXA 
QTRIYWQKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 85 ) , 
where X is any amino acid other than Leu . In some cases , X 
is Ala ; 
[ 0231 ] VIHVTK EVKEVATLSC GHNVSVEELA QTRI 
XWQKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 86 ) , 
where X is any amino acid other than Tyr . In some cases , X 
is Ala ; 
[ 0232 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWXKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 87 ) , 
where X is any amino acid other than Gln . In some cases , X 
is Ala ; 
[ 0233 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWQKEK KXVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 88 ) , 
where X is any amino acid other than Met . In some cases , 
X is Ala ; 
[ 0234 ] V IHVTK EV KEVATLSC GHNVSVEELA 
QTRIYWOKEK KMXLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTEN WNTTKQEHFP DN ( SEQ ID NO : 89 ) , 
where X is any amino acid other than Val . In some cases , X 
is Ala ; 
[ 0235 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWQKEK KMVLTMMSGD MNXWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 90 ) , 
where X is any amino acid other than Ile . In some cases , X 
is Ala ; 
[ 0236 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWQKEK KMVLTMMSGD MNIWPEXKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 

YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 91 ) , 
where X is any amino acid other than Tyr . In some cases , X 
is Ala ; 
[ 0237 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWQKEK KMVLTMMSGD MNIWPEYKNR TIF 
XITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 92 ) , 
where X is any amino acid other than Asp . In some cases , X 
is Ala ; 
[ 0238 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWQKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DXPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 93 ) , 
where X is any amino acid other than Phe . In some cases , X 
is Ala ; 
[ 0239 ] VIHVTK EVKEVATLSC GHNVSVEELA 
QTRIYWQKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTPSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE 
ELNAINTTVX QDPETELYAV SSKLDFNMTT NHSFM 
CLIKY GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID 
NO : 94 ) , where X is any amino acid other than Ser . In some 
cases , X is Ala ; and 
[ 0240 ] V IHVTK EV KEVATLSC GHNVSVEELA 
QTRIYWOKEK KMVLTMMSGD MNIWPEYKNR 
TIFDITNNLS IVILALRPSD EGTYECVVLK 
YEKDAFKREH LAEVTLSVKA DFPTXSISDF 
EIPTSNIRRI ICSTSGGFPE PHLSWLENGE ELNAINT 
TVS QDPETELYAV SSKLDFNMTT NHSFMCLIKY 
GHLRVNQTFN WNTTKQEHFP DN ( SEQ ID NO : 95 ) , 
where X is any amino acid other than Pro . In some cases , X 
is Ala . 

CD86 Variants 

[ 0241 ] In some cases , a variant immunomodulatory poly 
peptide present in a T - cell modulatory multimeric polypep 
tide of the present disclosure is a variant CD86 polypeptide . 
Wild - type CD86 binds to CD28 . In some cases , where a 
T - cell modulatory multimeric polypeptide of the present 
disclosure comprises a variant CD86 polypeptide , a “ cog 
nate co - immunomodulatory polypeptide ” is a CD28 poly 
peptide comprising the amino acid sequence of SEQ ID 
NO : 5 . 
[ 0242 ] The amino acid sequence of the full ectodomain of 
a wild - type human CD86 can be as follows : 

( SEQ ID NO : 8 ) 
APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKE 

KFDSVHSKYMNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRI 

HQMNSELSVLANFSQPEIVPISNITENVYINLTCSSIHGYPEPKKMSVLL 
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- continued 
RTKNSTIEYDGIMQKSQDNVTELYDVSISLSVSFPDVTSNMTIFCILETD 

KTRLLSSPFSIELEDPQPPPDHIP . 

[ 0243 ] The amino acid sequence of the IgV domain of a 
wild - type human CD86 can be as follows : 

( SEQ ID NO : 9 ) 
APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKE 

KFDSVHSKYMNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRI 

HQMNSELSVL . 

[ 0244 ] In some cases , a variant CD86 polypeptide exhibits 
reduced binding affinity to CD28 , compared to the binding 
affinity of a CD86 polypeptide comprising the amino acid 
sequence set forth in SEQ ID NO : 8 or SEQ ID NO : 9 for 
CD28 . For example , in some cases , a variant CD86 poly 
peptide binds CD28 with a binding affinity that is at least 
10 % , at least 15 % , at least 20 % , at least 25 % , at least 30 % , 
at least 35 % , at least 40 % , at least 45 % , at least 50 % less , 
at least 55 % less , at least 60 % less , at least 65 % less , at least 
70 % less , at least 75 % less , at least 80 % less , at least 85 % 
less , at least 90 % less , at least 95 % less , or more than 95 % 
less , than the binding affinity of a CD86 polypeptide com 
prising the amino acid sequence set forth in SEQ ID NO : 8 
or SEQ ID NO : 9 for CD28 ( e.g. , a CD28 polypeptide 
comprising the amino acid sequence set forth in one of SEQ 
ID NO : 5 , 6 , or 7 ) . 
[ 0245 ] In some cases , a variant CD86 polypeptide has a 
binding affinity to CD28 that is from 100 nM to 100 uM . As 
another example , in some cases , a variant CD86 polypeptide 
of the present disclosure has a binding affinity for CD28 
( e.g. , a CD28 polypeptide comprising the amino acid 
sequence set forth in one of SEQ ID NOs : 5 , 6 , or 7 ) that is 
from about 100 nM to 150 nM , from about 150 nM to about 
200 nM , from about 200 nM to about 250 nM , from about 
250 nM to about 300 nM , from about 300 nM to about 350 
nM , from about 350 nM to about 400 nM , from about 400 
nM to out 500 nM , from about 500 nM to about 600 nM , 
from about 600 nM to about 700 nM , from about 700 nM to 
about 800 nM , from about 800 nM to about 900 nM , from 
about 900 nM to about 1 uM , to about 1 uM to about 5 uM , 
from about 5 uM to about 10 uM , from about 10 uM to about 
15 uM , from about 15 uM to about 20 uM , from about 20 uM 
to about 25 uM , from about 25 uM to about 50 uM , from 
about 50 uM to about 75 uM , or from about 75 uM to about 
100 UM . 
[ 0246 ] In some cases , a variant CD86 polypeptide has a 
single amino acid substitution compared to the CD86 amino 
acid sequence set forth in SEQ ID NO : 8 . In some cases , a 
variant CD86 polypeptide has from 2 to 10 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ ID NO : 8 . In some cases , a variant CD86 
polypeptide has 2 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 8 . In 
some cases , a variant CD86 polypeptide has 3 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ ID NO : 8 . In some cases , a variant CD86 
polypeptide has 4 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 8 . In 
some cases , a variant CD86 polypeptide has 5 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ ID NO : 8 . In some cases , a variant CD86 

polypeptide has 6 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 8 . In 
some cases , a variant CD86 polypeptide has 7 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ ID NO : 8 . In some cases , a variant CD86 
polypeptide has 8 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 8 . In 
some cases , a variant CD86 polypeptide has 9 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ ID NO : 8 . In some cases , a variant CD86 
polypeptide has 10 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 8 . 
[ 0247 ] In some cases , a variant CD86 polypeptide has a 
single amino acid substitution compared to the CD86 amino 
acid sequence set forth in SEQ ID NO : 9 . In some cases , a 
variant CD86 polypeptide has from 2 to 10 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ ID NO : 9 . In some cases , a variant CD86 
polypeptide has 2 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 9 . In 
some cases , a variant CD86 polypeptide has 3 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ ID NO : 9 . In some cases , a variant CD86 
polypeptide has 4 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 9 . In 
some cases , a variant CD86 polypeptide has 5 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ TD NO : 9 . In some cases , a variant CD86 
polypeptide has 6 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 9 . In 
some cases , a variant CD86 polypeptide has 7 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ ID NO : 9 . In some cases , a variant CD86 
polypeptide has 8 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 9 . In 
some cases , a variant CD86 polypeptide has 9 amino acid 
substitutions compared to the CD86 amino acid sequence set 
forth in SEQ ID NO : 9 . In some cases , a variant CD86 
polypeptide has 10 amino acid substitutions compared to the 
CD86 amino acid sequence set forth in SEQ ID NO : 9 . 
[ 0248 ] Suitable CD86 variants include a polypeptide that 
comprises an amino acid sequence having at least 90 % , at 
least 95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to any one of the following amino acid 
sequences : 
[ 0249 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY M 
XRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPTG 
MTRIHQMNSELSVLANFSQPEIVPISN ITENVYINLTC 
SSIHGYPEPKKMSVLLRTKNSTIEYDGIMQKSQDN 
VTELYDVSISLSVSFPDV TSNMTIFCILETDK 
TRLLSSPFSIELEDPQPPPDHIP ( SEQ TD NO : 96 ) , where 
X is any amino acid other than Asn . In some cases , X is Ala ; 
[ 0250 ] APLKIQAYFNETADLPCQFANSQNQSL SELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY MNRTSF 
XSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRIHQ 
MNSELSVLANFSQPEIVPISN ITENVYINLTCSSHGY 
PEPKKMSVLLRTKNSTIEYDGIMQKSQDNVTELYDV 
SISLSVSFPDV TSNMTIFCILETDKTRLLSSPFSIELED 
PQPPPDHIP ( SEQ ID NO : 97 ) , where X is any amino acid 
other than Asp . In some cases , X is Ala ; 
[ 0251 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY 
MNRTSFDSDS 
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( SEQ ID NO : 105 ) 
APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLXLNEVYLGKE 

KFDSVHSKYMNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRI 

HQMNSELSVL , 

XTLRLHNLQIKDKGLYQCIIHHKKPTGMIRIHQMNSE 
LSVLANFSQPEIVPISN ITENVYINLTCSSIHGYPEPK 
KMSVLLRTKNSTIEYDGIMQKSQDNVTELYDVSISLS 
VSFPDV TSNMTIFCILETDKTRLLSSPFSIELEDPQPPP 
DHIP ( SEQ ID NO : 98 ) , where X is any amino acid other 
than Trp . In some cases , X is Ala ; 
[ 0252 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY 
MNRTSFDSDSWTLRLHNLQIKDKGLYQCIIH 
XKKPTGMIRIHQMNSELSVLANFSQPEIVPISN ITEN 
VYINLTCSSIHGYPEPKKMSVLLRTKNSTIEYDG 
IMQKSQDNVTELYDVSISLSVSFPDV TSNMTIFCILET 
DKTRLLSSPFSIELEDPQPPPDHIP ( SEQ ID NO : 99 ) , 
where X is any amino acid other than His . In some cases , X 
is Ala ; 

where X is any amino acid other than Val . In some cases , X 
is Ala ; 
[ 0254 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWXDQENLVLNEVYLGKEKFDSVHSKY 
MNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPT 
GMIRIHQMNSELSVLANFSQPEIVPISN ITENVYIN 
LTCSSIHGYPEPKKMSVLLRTKNSTIEYDGIMQKSQD 
NVTELYDVSISLSVSFPDV 
TSNMTIFCILETDKTRLLSSPFSIELEDPQPPPDHIP 
( SEQ ID NO : 106 ) , where X is any amino acid other than 
Gln . In some cases , X is Ala ; 

( SEQ ID NO : 100 ) 
APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKE 

KFDSVHSKYMXRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRI ( SEQ ID NO : 107 ) 
APLKIQAYFNETADLPCQFANSQNQSLSELVVFWXDQENLVLNEVYLGKE 

HQMNSELSVL , 
KFDSVHSKYMNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRI 

where X is any amino acid other than Asn . In some cases , X 
is Ala ; 

HQMNSELSVL , 

( SEQ ID NO : 101 ) 
APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLCKE 

KFDSVHSKYMNRTSFXSDSWTLRLHNLQIKDKGLYQCI IHHKKPTGMIRI 

where X is any amino acid other than Gln . In some cases , X 
is Ala ; 
[ 0255 ] APLKIQAYFNETADLPCQFANSQNQSL 
SELVVXWQDQENLVLNEVYLGKEKFDSVHSKY 
MNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPT 
GMIRIHQMNSELSVLANFSQPEIVPISN ITENVYIN 
LTCSSIHGYPEPKKMSVLLRTKNSTIEYDGIMQKSQD 
NVTELYDVSISLSVSFPDV 
TSNMTIFCILETDKTRLLSSPFSIELEDPQPPPDHIP 
( SEQ ID NO : 108 ) , where X is any amino acid other than 
Phe . In some cases , X is Ala ; 

HOMNSELSVL , 

where X is any amino acid other than Asp . In some cases , X 
is Ala ; 

( SEQ ID NO : 102 ) 
APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKE ( SEQ ID NO : 109 ) 

APLKIQAYFNETADLPCQFANSQNQSLSELVVXWQDQENLVLNEVYLGKE 
KFDSVHSKYMNRTSFDSDSXTLRLHNLQIKDKGLYQCIIHHKKPTGMIRI 

KFDSVHSKYMNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRI HQMNSELSVL , 
HQMNSELSVL , 

where X is any amino acid other than Trp . In some cases , X 
is Ala ; 

( SEQ ID NO : 103 ) 
APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKE 

where X is any amino acid other than Phe . In sonic cases , X 
is Ala ; 
[ 0256 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY 
MNRTSFDSDSWTXRLHNLQIKDKCLYQCIIH 
HKKPTGMIRIHQMNSELSVLANFSQPEIVPISN ITEN 
VYINLTCSSIHGYPEPKKMSVLLRTKNSTIEYDG 
IMQKSQDNVTELYDVSISLSVSFPDV TSNMTIFCILET 
DKTRLLSSPFSIELEDPQPPPDHIP ( SEQ ID NO : 110 ) , 
where X is any amino acid other than Leu . hi some cases , X 
is Ala ; 

KFDSVHSKYMNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHXKKPTGMIRI 

HQMNSELSVL , 

( SEQ ID NO : 111 ) 
APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKE 

where X is any amino acid other than His . In some cases , X 
is Ala ; 
[ 0253 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLXLNEVYLGKEKFDSVHSKY 
MNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPT 
GMIRIHQMNSELSVLANFSQPEIVPISN ITENVYIN 
LTCSSIHGYPEPKKMSVLLRTKNSTIEYDGIMQKSQD 
NVTELYDVSISLSVSFPDV 
TSNMTIFCILETDKTRLLSSPFSIELEDPQPPPDHIP 
( SEQ ID NO : 104 ) , where X is any amino acid other than 
Val . In some cases , X is Ala ; 

KFDSVHSKYMNRTSFDSDSWTXRLHNLQIKDKGLYQCIIHHKKPTGMIRI 

HQMNSELSVL , 

where X is any amino acid other than Leu . In some cases , X 
is Ala ; 
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[ 0257 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSK 
XMNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKP 
TGMIRIHQMNSELSVLANFSQPEIVPISN ITENVYIN 
LTCSSIHGYPEPKKMSVLLRTKNSTIEYDGIMQKSQD 
NVTELYDVSISLSVSFPDV TSNMTIFCILETDK 
TRLLSSPFSIELEDPQPPPDHIP ( SEQ ID NO : 112 ) , where 
X is any amino acid other than Tyr . In some cases , X is Ala ; 

Asn , X , is any amino acid other than Asp , and X3 is any 
amino acid other than His . In some cases , X? is Ala , X2 is 
Ala , and X2 is Ala ; and 
[ 0262 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY MX1 RTSF 
X , SDSWTLRLHNLQIKDKGLYQCIIH X3 KKPTGMIRI 
HQMNSELSVL ( SEQ ID NO : 119 ) , where X , is any amino 
acid other than Asn , X , is any amino acid other than Asp , 
and X2 is any amino acid other than His . In some cases , X1 
is Ala , X , is Ala , and X2 is Ala . ( SEQ NO : 113 ) 

APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKE 
4-1BBL Variants 

KFDSVHSKXMNRTSFDSDSWTLRLHNLQIKDKGLYQCIIHHKKPTGMIRI 

HQMNSELSVL , [ 0263 ] In some cases , a variant immunomodulatory poly 
peptide present in a T - cell modulatory multimeric polypep 
tide of the present disclosure is a variant 4-1BBL polypep 
tide . Wild - type 4-1BBL binds to 4-1BB ( CD137 ) . 
[ 0264 ] Awild - type 4-1BBL amino acid sequence can be as 
follows : 

where X is any amino acid other than Tyr . In some cases , X 
is Ala ; 
[ 0258 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY M 
XRTSFDSDSWTLRLHNLQIKDKGLYQCIIH 
XKKPTGMIRIHQMNSELSVLANFSQPEIVPISN ITEN 
VYINLTCSSIHGYPEPKKMSVLLRTKNSTIEYDG 
IMQKSQDNVTELYDVSISLSVSFPDV TSNMTIFCILET 
DKTRLLSSPFSIELEDPQPPPDHIP ( SEQ ID NO : 114 ) , 
where the first X is any amino acid other than Asn and the 
second X is any amino acid other than His . In some cases , 
the first and the second X are both Ala ; 

( SEQ ID NO : 10 ) 
MEYASDASLD PEAPWPPAPR ARACRVLPWA LVAGLLLLLL 

LAAACAVFLA CPWAVSGARA SPGSAASPRL REGPELSPDD 

PAGLLDLRQG MFAQLVAQNV LLIDGPLSWY SDPGLAGVSL 

TGGLSYKEDT KELVVAKAGV YYVFFQLELR RWAGEGSGS 

VSLALHLQPL RSAAGAAALA LTVDLPPASS EARNSAFGFQ 
( SEQ ID NO : 115 ) 

APLKIQAYFNETADLPCQFANSQNQSLSELVVFWQDQENLVLNEVYLGKE GRLLHLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGLFRV 

KFDSVHSKYMXRTSFDSDSWTLRLHNLQIKDKGLYQCIIHXKKPTGMIRI TPEIPAGLPS PRSE . 

HQMNSELSVL , [ 0265 ] In some cases , a variant 4-1BBL polypeptide is a 
variant of the tumor necrosis factor ( TNF ) homology 
domain ( THD ) of human 4-1BBL . 
[ 0266 ] A wild - type amino acid sequence of the THD of 
human 4-1BBL can be , e.g. , one of SEQ TD NOs : 11-13 , as 
follows : 

( SEQ ID NO : 11 ) 
PAGLLDLRQG MFAQLVAQNV LLIDGPLSWY SDPGLAGVSL 

TGGLSYKEDT KELVVAKAGV YYVFFQLELR RWAGEGSGS 

VSLALHLQPL RSAAGAAALA LTVDLPPASS EARNSAFGFQ 

GRLLHLSAGQ RLGVHLHTEA RARHAWOLTO GATVLGLFRV 

where the first X is any amino acid other than Asn and the 
second X is any amino acid other than His . In some cases , 
the first and the second X are both Ala ; 
[ 0259 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY MNRTSF 
X1 SDSWTLRLHNLQIKDKGLYQCIIHX , KKPTGMIRI 
HQMNSELSVLANFSQPEIVPIS NITENVYINLTCSSIH 
GYPEPKKMSVLLRTKNSTIEYDGIMQKSQDNVTELY 
DVSISLSVSFPD 
VTSNMTIFCILETDKTRLLSSPFSIELEDPQPPPDHIP 
( SEQ ID NO : 116 ) , where X , is any amino acid other than 
Asp , and X , is any amino acid other than His . In some cases , 
X , is Ala and X , is Ala ; 
[ 0260 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY MNRTSF 
Xi SDSWTLRLHNLQIKDKGLYQCIIH X2 KKPTGMIRI 
HQMNSELSVL ( SEQ ID NO : 117 ) , where the first X is any 
amino acid other than Asn and the second X is any amino 
acid other than His . In some cases , the first and the second 
X are both Ala ; 
[ 0261 ] APLKIQAYFNETADLPCQFANSQNQSLSELV 
VFWQDQENLVLNEVYLGKEKFDSVHSKY MX , RTSF 
Xz SDSWTLRLHNL QIKDKGLYQCIIH X3 KKPTGMIRI 
HQMNSELSVLANFSQPEIVPI SNITENVYINLICSSIH 
GYPEPKKMSVLLRTKNSTIEYDGIMQKSQDNVTELY 
DVSISLSVSFP 
DVTSNMTIFCILETDKTRLLSSPFSIELEDPQPPPDHIP 
( SEQ ID NO : 118 ) , where X , is any amino acid other than 

TPEIPAGLPS PRSE . 

( SEQ ID NO : 12 ) 
D PAGLLDLRQG MFAQLVAQNV LLIDGPLSWY SDPGLAGVSL 

TGGLSYKEDT KELVVAKAGV YYVFFQLELR RVVAGEGSGS 

VSLALHLQPL RSAAGAAALA LTVDLPPASS EARNSAFGFQ 

GRLLHLSAGO RLGVHLHTEA RARHAWQL TO GATVLGLFRV 

TPEIPAGLPS PRSE . 

( SEQ ID NO : 13 ) 
D PAGLLDLRQG MFAQLVAQNV LLIDGPLSWY SDPGLAGVSL 

TGGLSYKEDT KELVVAKAGV YYVFFQLELR RVVAGEGSGS 
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- continued 

VSLALHLQPL RSAAGAAALA LTVDLPPASS EARNSAFGFQ 

GRLLHLSAGQ RLGVHLHTEA RARHAWQLTO GATVLGLFRV 

?????? . 

[ 0267 ] Awild - type 4-1BB amino acid sequence can be as 
follows : MGNSCYNIVA TLLLVLNFER TRSLQDPCSN 
CPAGTFCDNN RNQICSPCPP NSFSSAGGQR TCDI 
CROCKG VFRTRKECSS TSNAECDCTP GFHCL 
GAGCS MCEQDCKQGQ ELTKKGCKDC CFGTF 
NDOKR GICRPWTNCS LDGKSVLVNG 
TKERDVVCGP SPADLSPGAS SVTPPAPARE PGH 
SPQIISF FLALTSTALL FLLFFLTLRF SVVKRGRKKL 
LYIFKQPFMR PVQTTQEEDG CSCRFPEEEE GGCEL 
( SEQ ID NO : 14 ) . In some cases , where a T - cell modulatory 
multimeric polypeptide of the present disclosure comprises 
a variant 4-1BBL polypeptide , a “ cognate co - immunomodu 
latory polypeptide ” is a 4-1BB polypeptide comprising the 
amino acid sequence of SEQ ID NO : 14 . 
[ 0268 ] In some cases , a variant 4-1BBL polypeptide 
exhibits reduced binding affinity to 4-1BB , compared to the 
binding affinity of a 4-1BBL polypeptide comprising the 
amino acid sequence set forth in one of SEQ ID NOs : 10-13 . 
For example , in some cases , a variant 4-1BBL polypeptide 
of the present disclosure binds 4-1BB with a binding affinity 
that is at least 10 % less , at least 15 % less , at least 20 % less , 
at least 25 % , at least 30 % less , at least 35 % less , at least 40 % 
less , at least 45 % less , at least 50 % less , at least 55 % less , 
at least 60 % less , at least 65 % less , at least 70 % less , at least 
75 % less , at least 80 % less , at least 85 % less , at least 90 % 
less , at least 95 % less , or more than 95 % less , than the 
binding affinity of a 4-1BBL polypeptide comprising the 
amino acid sequence set forth in one of SEQ ID NOs : 10-13 
for a 4-1BB polypeptide ( e.g. , a 4-1BB polypeptide com 
prising the amino acid sequence set forth in SEQ ID NO : 14 ) , 
when assayed under the same conditions . 
[ 0269 ] In some cases , a variant 4-1BBL polypeptide has a 
binding affinity to 4-1BB that is from 100 nM to 100 uM . As 
another example , in some cases , a variant 4-1BBL polypep 
tide has a binding affinity for 4-1BB ( e.g. , a 4-1BB poly 
peptide comprising the amino acid sequence set forth in 
SEQ ID NO : 14 ) that is from about 100 nM to 150 nM , from 
about 150 nM to about 200 nM , from about 200 nM to about 
250 nM , from about 250 nM to about 300 nM , from about 
300 nM to about 350 nM , from about 350 nM to about 400 
nM , from about 400 nM to about 500 nM , from about 500 
nM to about 600 nM , from about 600 nM to about 700 nM , 
from about 700 nM to about 800 nM , from about 800 nM to 
about 900 nM , from about 900 nM to about 1 uM , to about 
1 uM to about 5 uM , from about 5 uM to about 10 uM , from 
about 10 uM to about 15 uM , from about 15 uM to about 20 
UM , from about 20 uM to about 25 UM , from about 25 uM 
to about 50 uM , from about 50 uM to about 75 uM , or from 
about 75 uM to about 100 uM . 
[ 0270 ] In some cases , a variant 4-1BBL polypeptide has a 
single amino acid substitution compared to the 4-1BBL 
amino acid sequence set forth in one of SEQ ID NOs : 10-13 . 
In some cases , a variant 4-1BBL polypeptide has from 2 to 
10 amino acid substitutions compared to the 4-1BBL amino 
acid sequence set forth in one of SEQ ID NOs : 10-13 . in 
some cases , a variant 4-1BBL polypeptide has 2 amino acid 
substitutions compared to the 4-1BBL amino acid sequence 
set forth in one of SEQ ID NOs : 10-13 . In some cases , a 

variant 4-1BBL polypeptide has 3 amino acid substitutions 
compared to the 4-1BBL amino acid sequence set forth in 
one of SEQ ID NOs : 10-13 . In some cases , a variant 4-1BBL 
polypeptide has 4 amino acid substitutions compared to the 
4-1BBL amino acid sequence set forth in one of SEQ ID 
NOs : 10-13 . In some cases , a variant 4-1BBL polypeptide 
has 5 amino acid substitutions compared to the 4-1BBL 
amino acid sequence set forth in one of SEQ ID NOs : 10-13 . 
In some cases , a variant 4-1BBL polypeptide has 6 amino 
acid substitutions compared to the 4-1BBL amino acid 
sequence set forth in one of SEQ ID NOs : 10-13 . In some 
cases , a variant 4-1BBL polypeptide has 7 amino acid 
substitutions compared to the 4-1BBL amino acid sequence 
set forth in one of SEQ ID NOs : 10-13 . In some cases , a 
variant 4-1BBL polypeptide has 8 amino acid substitutions 
compared to the 4-1BBL amino acid sequence set forth in 
one of SEQ ID NOs : 10-13 . In some cases , a variant 4-1BBL 
polypeptide has 9 amino acid substitutions compared to the 
4-1BBL amino acid sequence set forth in one of SEQ ID 
NOs : 10-13 . In some cases , a variant 4-1BBL polypeptide 
has 10 amino acid substitutions compared to the 4-1BBL 
amino acid sequence set forth in one of SEQ ID NOs : 10-13 . 
[ 0271 ] Suitable 4-1BBL variants include a polypeptide 
that comprises an amino acid sequence having at least 90 % , 
at least 95 % , at least 98 % , at least 99 % , or 100 % , amino acid 
sequence identity to any one of the following amino acid 
sequences : 
[ 0272 ] PAGLLDLRQG MFAQLVAQNV LLIDGPLSWY 
SDPGLAGVSL TGGLSYXEDT KELVVAKAGV 
YYVFFOLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNS AFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 120 ) , where X is 
any amino acid other than Lys . In some cases , X is Ala ; 
[ 0273 ] PAGLLDLRQG MFAQLVAQNV LLIDGPLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL RSA 
AGA A ALA LTVDLPPASS EARNSAFGFQ GRLLHL 
SAGQ RLGVHLHTEA RARHAWXLTQ GATVLGLFRV 
TPEIPAGLPS PRSE ( SEQ ID NO : 121 ) , where X is any 
amino acid other than Gln . In some cases , X is Ala ; 
[ 0274 ] PAGLLDLRQG XFAQLVAQNV LLIDGPLSWY 
SDPGLAGVSL TGGLSYKEDT KELV V AKAGV YY V 
FFOLELR RV V AGEGSGS V SLALHLOPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 122 ) , where X is 
any amino acid other than Met . In some cases , X is Ala ; 
[ 0275 ] PAGLLDLRQG MXAQLVAQNV LLIDG 
PLSWY SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFOLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 123 ) , where X is 
any amino acid other than Phe . In some cases , X is Ala ; 
[ 0276 ] PAGLLDLRQG MFAXLVAQNV LLIDGPLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 124 ) , where X is 
any amino acid other than Gln . In some cases , X is Ala ; 
[ 0277 ] PAGLLDLRQG MFAQXVAQNV LLIDG 
PLSWY SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
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YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 125 ) , where X is 
any amino acid other than Leu . In some cases , X is Ala ; 
[ 0278 ] PAGLLDLRQG MFAQLXAQNV LLIDG 
PLSWY SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 126 ) , where X is 
any amino acid other than Val . In some cases , X is Ala ; 
[ 0279 ] PAGLLDLRQG MFAQLVAXNV LLIDGPLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 127 ) , where X is 
any amino acid other than Gln . In some cases , X is Ala ; 
[ 0280 ] PAGLLDLRQG MFAQLVAQXV LLIDGPLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 128 ) , where X is 
any amino acid other than Asn . In some cases , X is Ala ; 
[ 0281 ] PAGLLDLRQG MFAQLVAQNX LLIDGPLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 129 ) , where X is 
any amino acid other than Val . In some cases , X is Ala ; 
[ 0282 ] PAGLLDLRQG MFAQLVAQNV XLIDGPLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFOLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 130 ) , where X is 
any amino acid other than Leu . In some cases , X is Ala ; 
[ 0283 ] PAGLLDLRQG MFAQLVAQNV LXIDGPLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 131 ) , where X is 
any amino acid other than Leu . In some cases , X is Ala ; 
[ 0284 ] PAGLLDLRQG MFAQLVAQNV LL 
XDGPLSWY SDPGLAGVSL TGGLSYKEDT KELV 
VAKAGV YYVFFQLELR RVVAGEGSGS VSLAL 
HLQPL RSAAGAAALA LTVDLPPASS EARNSAFGFQ 
GRLLHLSAGQ RLGVHLHTEA RARHAWQLTQ GATV 
LGLFRV TPEIPAGLPS PRSE ( SEQ ID NO : 132 ) , where X 
is any amino acid other than Ile . In some cases , X is Ala ; 
[ 0285 ] PAGLLDLRQG MFAQLVAQNV LLIXGPLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 133 ) , where X is 
any amino acid other than Asp . In some cases , X is Ala ; 
[ 0286 ] PAGLLDLRQG MFAQLVAQNV LLIDXPLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 

RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 134 ) , where X is 
any amino acid other than Gly . In some cases , X is Ala ; 
[ 0287 ] PAGLLDLRQG MFAQLVAQNV LLIGGXLSWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFOLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 135 ) , where X is 
any amino acid other than Pro . In some cases , X is Ala ; 
[ 0288 ] PAGLLDLRQG MFAQLVAQN V LLIGGP 
XSWY SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFOLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 136 ) , where X is 
any amino acid other than Leu . In some cases , X is Ala ; 
[ 0289 ) PAGLLDLRQG MFAQLVAQNV LLIGGPLXWY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 137 ) , where X is 
any amino acid other than Ser . In some cases , X is Ala ; 
[ 0290 ] PAGLLDLRQG MFAQLVAQNV LLIGGPLSXY 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 138 ) , where X is 
any amino acid other than Trp . In some cases , X is Ala ; 
[ 0291 ] PAGLLDLRQG MFAQLVAQNV LLIGGPLSWX 
SDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 139 ) , where X is 
any amino acid other than Tyr . In some cases , X is Ala ; 
[ 0292 ] PAGLLDLRQG MFAQLVAQNV LLIGGPLSWY 
XDPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 140 ) , where X is 
any amino acid other than Ser . In some cases , X is Ala ; 
[ 0293 ] PAGLLDLRQG MFAQLVAQNV LLIGGPLSWY 
SXPGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 141 ) , where X is 
any amino acid other than Asp . In some cases , X is Ala ; 
[ 0294 ] PAGLLDLRQG MFAQLVAQN V LLIGGPLSW 
Y SDXGLAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 
HLSAGQ RLGVHLHTEA RARHAWQLTQ GATVLGL 
FRV TPEIPAGLPS PRSE ( SEQ ID NO : 142 ) , where X is 
any amino acid other than Pro . In some cases , X is Ala ; 
[ 0295 ] PAGLLDLRQG MFAQLVAQNV LLIGGPLSWY 
SDPXAGVSL TGGLSYKEDT KELVVAKAGV 
YYVFFQLELR RVVAGEGSGS VSLALHLQPL 
RSAAGAAALA LTVDLPPASS EARNSAFGFQ GRLL 




















































































