
(12)INTERNATIONALAPPLICATIONPUBLISHEDUNDERTHEPATENTCOOPERATIONTREATY~PCT) 

(19)WorldIntellectualProperty 111111liiiIliii111111IIIIIIIINIII111111IIII11111IIII1111 
Organization 

InternationalBureau (10)InternationalPublicationNumber 

(43)InternationalPublicationDate WO2022/133592Al 
30June2022(30.06.2022J WIP01PCT 

(51)InternationalPatentClassification: (72)Inventors:ESCOBAR-CABRERAEric~540-1385Wcst 
C07K14/725(200601) A61K47/68(2017~01) 8thAvcnucVancouvcrBritishColumbiaV6H3V9 
A61K38/17(20060L) C07K19/OO(200601) (CA).FREIBURGERLee 540-1385Wcst8thAv
A61K47/62(201701) CI2NIS/12(200601) dilucVancouvcrBritishColumbiaV6H3V9(CA).PAT

(21)InternationalApplicationNumber: TONDanielT.~540-1385Wcst8thAvcnucVancouvcr, 
PCT/CA2021/051855 BritishColumbiaV6H3V9(CA).PRESTALeonardG.~ 

540-1385Wcst8thAvcnucVancouvcrBritishColum

(22)InternationalFilingDate: biaV6H3V9(CA).FARBERPatrick'540-1385Wcst 
21Dcccmbcr2021(21~12~2021) 8thAvcnucVancouvcrBritishColmubiaV6113V9(CA).  

(25)FilingLanguage: English STEVENSCharlesMichael~540-1385Wcst8thAvenue, 
VancouverBritishColmubiaV6113V9(CA).  

(26)PublicationLanguage: English (74)Agent:SALISBURYClareetalA, 
' GowlingWLG(Cana

(30)PriorityData: da)LLPSuite2300- 550BurrardStreetVancouver, 
63/128,601 21December2020(2112~2020) US BritishColumbiaV6C2B5(CA).  

(71)Applicant:ZYMEWORKSINC.ECA/CAI~Suite800- (81)DesignatedStates(unlessotherwiseindicatedforevery 
114East4thAvenueVancouverBritishColumbiaV5T kindofnationalprotectionavailable):XEAGALAM, 
1G4(CA). AOATAUAZBABBBGBHBNBRBWBYBZ, 

CACHCLCNCOCRCUCZDEDJDKDMDO, 
DZECEEEGESFLGBGDGEGHGMGTHN, 

(54)Title:STABILIZEDTCRCONSTRUCTSANDMETHODSOFUSE 

35 
b 

____ . v21230-2743*-B 
______~V~ 

____ ~v22712~2743aB 
___ C; m 
_____ ... ....' v28881-2743-B 

$~ 

- 25 .v~ ~ 
- C) 

0 20 ...ME 

- E :~~, ~ - a 

____ ~ j (0 .... -: 

- (a) 15 
__ A. C 
___ 

. 21 

- 1 ;:Y ~**~*A. ~ 

S C 

N ~ I 
__ ....  

~.  

- -5-. 1 1 I 1 F I 

____ 20 40 60 80 100 

- Temperature(00) 

Fig.2 
Cl 
~4N In(57) Abstract:StabilizedTCRconstructscomprisingaTCRalphachainpolypeptidehavingavariablealpha(Va)domainanda 
r'econstantalpha(Ca)domainandaTCRbetachainpolypeptidehavingavariablebeta(Vf3)domainandaconstantbeta(Cf3)domain.  
enTheTCRconstructsarestabilizedbytheintroductionintotheCa U 

domainand/ortheCf3domainofstabilizingmutationssuchasnon
%~t%% naturallyoccurringdisulfidebondsbetweentheCadomainandtheCf3domain(aninterchaindisulfidebond),non-naturallyoccurring 
Clintrachaindisulfidebondspointmutationslooptruncationmutationsandcombinationsthereof.TCRfusionproteinscomprisingone 
Cl 
0ormoreoftheTCRconstructsandascaffoldand/orotherbiologicallyactivemoietyarealsodescribed.  
Cl 
0 

[Continuedonnextpage] 

- C) "80 $t 1' 14 C



='~4,,T~J~2022/133592z~1111111liiiIIIIIIliiiIIIIIIIIIIIIIIliiiIIIIIIIliiiIIIIliii 

HRHUIDILINIRISITJOJPREKGRHKN, 
1(12,KR,1KWKZLALCLKLRLSLULYMAMD 
MEMGMLMNMWMXMYMZNANGNINO, 
NZOMPAPBPGPHPLPTQARORSRURW, 
SASCSDSESG,5KSLSTSVSYTHTJTMTN, 
TRTTTZUAUGUSUZVCVNWSZAZMZW.  

(84)DesignatedStates(unlessotherwiseindicatedforevery 
kindofregionalprotectionavailable):ARIPO(BWGH, 
GMRELRLSMWMINARWSDSLSTSZTZ, 
UGZMZW),Eurasian(AMAZBYKGKYRUTJ, 
TM),Europcan(ALATBEBGCHCYCZDEDK, 
BEESFLFRGBGRHRHUIBISITLTLULV, 
MCMXMTNLNOPLPTRORSSESI,5KSM, 
TR),OAR~BFBJCFCGCICMGAGNGQGW, 
KMMLMRNESNTDTG).  

Published: 
withinternationalsearchreport(Art2](3)) 
withsequencelistingpartofdescription(Rule5.2(a)) 
inblackandwhite;theinternationalapplicationasfiled 
containedcolororgreyscaleandisavailablefordownload 
fromPATENTSCOPE



WO20221133592 PCT/CA2021/051855 

STABILIZEDICRCONSTRUCTSANDMETHODSOFUSE 

FIELD 

100011 ThepresentdisclosurerelatestothefieldofsolubleT-cellreceptorsforuseas 

therapeuticsandinparticulartostabilizedTCRconstructsandTCRfusionproteins.  

BACKGROUND 

100021 T-cellreceptors(TCRs)areproteinsfoundonthesurfaceofT-cells.TCRsmodulatethe 

immuneresponsethroughbindingwithClassIandClassIImajorhistocompatibilitycomplexes 

5 (MHC)presentonthesurfaceofcells.AnMIHCpresentingapeptidesequencewhichactivatesa 

T-cellviatheTCRtriggersanimmuneresponse.Inthecaseofcanceramutatedoroverexpressed 

peptidesequencecanbepresentedonthesurfaceofthecancerouscell.TCRscandifferentiate 

betweenpeptideswithasingleaminoacidmutationandthusprovideanopportunitytospecifically 

targetthesemutantpeptide-MIHCcomplexes.  

10 100031 TCRsbelongtotheimmunoglobulinsuper-family(JgSF)ofproteinsandsharecertain 

structuralsimilaritieswithantibodies.SimilartotheFabsectionofanantibodyaTCRincludes 

twouniquechainseachcontainingonevariabledomainandoneconstantdomainwithhighly 

[0004J TCRsaremembrane-boundproteinsthatcontainatransmembranedomain.Therehas 

15 beeninterestindevelopingasolubleformofTCRsastherapeuticsbutsolubleTCRsareinherently 

unstableproteinswithlowexpressionandstability.Modificationstoimprovethestabilityof 

solubleTCRshavebeendescribed.InternationalPatentPublicationNo.WO2004/074322 

describesastabilizedsolubleTCRthatcomprisesadisulfidebondbetweenconstantdomain 

residueswhichisnotpresentinthenativeTCR.InternationalPatentPublicationNo.WO 

20 2016/070814describesahigh-stabilitysolubleTCRcomprisinganartificialinterchaindisulfide 

bondlinkingtheconstantdomainsoftheTCRaandf3chainsandInternationalPatentPublication 

No.WO2016/184258describesastabilizedsolubleheterodimericTCRcontaininganartificial 

interchaindisulfidebondbetweenthevariableregionoftheachainandtheconstantregionofthe 

f3chain.PointmutationsthatimprovestabilityofsolubleTCRshavealsobeendescribed(see 
1 

variableloops(CDRs)inthevariabledomainprovidingthebindingselectivityoftheTCR.
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Shustaetal.,2000,NatureBiotechnol. 18:754-759,andGunnarsenetaf,2013,Scientific 

Reports,3:1162).  

100051FusionoftheextracellularportionofaTCRtodifferentdomainsofhuman 
immunoglobulins(Ig)hasalsobeenusedasastrategytoincreasetheexpressionand/orimprove 

stabilityoftheTCR(seeLundeetat 2010,BMCRiotechnol.,10:61 Ozawaet U, 

Biochem.Biophys.Res.Commun422:245-249andWuetat,2015,MAts7:364-376).  

100061 InternationalPatentPublicationNo.WO1999/018129describesasingle-chainTCR(sc

TCR)inwhichthealphaandbetachainoftheTCRareconnectedwithaflexiblelinker.Thesc

TCRwasshowntohaveimprovedstability.sc-TCRfusionproteinsarealsodescribedwhich 

10 includecovalentlylinkedTCRVuandVf3chainsfusedtoanimmunoglobinlightchainconstant 

region.U.S.PatentNos.6,534,633and8,105,830describeansc-TCRcovalentlylinkedthrougha 

peptidelinkersequencetoatleastonesingle-chainantibody(sc-Ab).  

100071 Thisbackgroundinformationisprovidedforthepurposeofmakingknowninformation 

believedbytheapplicanttobeofpossiblerelevancetothepresentdisclosure.Noadmissionis 

15 necessarilyintendednorshouldbeconstruedthatanyoftheprecedinginformationconstitutes 

priorartagainsttheclaimedinvention.  

100081 DescribedhereinarestabilizedTCRconstructsandmethodsofuse.Inoneaspectthe 

disclosurerelatestoaTCRconstructcomprisingaTCRalphachainpolypeptideandaTCRbeta 

chainpolypeptidetheTCRalphachainpolypeptidecomprisingavariablealpha(Vct)domainand 

20 aconstantalpha(Ox)domainandtheTCRbetachainpolypeptidecomprisingavariablebeta("J13) 

domainandaconstantbeta(Cf3)domainwheretheCetdomainandCf3domaincomprise 

stabilizingmutationsthestabilizingmutationscomprisingafirstinterchaindisulfidebond 

betweentheCctdomainandtheCf3domainandoneormoreadditionalstabilizingmutationsthe 

oneormoreadditionalstabilizingmutationsselectedfrom:a)aninterchaindisulfidebondformed 

25 between:S acysteineresiduecomprisedbyanaminoacidextensionattheC-terminusoftheC13 

domainoftheTCRbetachainpolypeptidewhereintheaminoacidextensionis1toabout10 

2 

SUMMARY
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aminoacidsinlengthandii)acysteineresidueatpositionTRAC128intheCctdomainofthe 
TCRalphachain 4 

polypeptideb)aninterchaindisulfidebondbetweencysteineresidue 

substitutionsatpositionsTRAC84.2andTRBC , c)aninterchaindisulfidebondbetween 
1Zd 

cysteineresiduesubstitutionsatpositionsTRAC122andTRBC , )aninterchaindisulfide 
5 bondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11, e)aninterchain 

disulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11;f)an 

interchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC 

11~g)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127 

andTRBClbh)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositions 

10 TRAC12SandTRBC11i 
, )anintrachaindisulfidebondbetweencysteineresiduesubstitutionsat 

positionsTRAC39andTRAC85;j)anintrachaindisulfidebondbetweencysteineresidue 

substitutionsatpositionsTPAC26andTPAC85.1, k)anaminoacidsubstitutionatposition 

TRAC4fromValtoAlaThrBeLeuorMet;1)anaminoacidsubstitutionatpositionTRAC26 

fromThrtoAlaValIleLeuorMet;m)anaminoacidsubstitutionatpositionTRAC39from 

15 ValtoAlaThrBeLeuorMetn)anaminoacidsubstitutionatpositionTRAC85fromAlato 

SerThrValBeorMet;o)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerThr 

GluGlnAspAsnHisLysorArg;p)anaminoacidsubstitutionatpositionTRAC120from 

PhetoTyrorHis;q)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrBeLeu 

orMetr)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTrp;s)anamino 

positionTRBC45.3fromValtoSerThrGluGlnAspAsnHisLysorArg;u)adeletionof1 

to4consecutiveaminoacidsoftheDEloopintheCf3domainoftheTCRconstructandv)a 

replacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacidsequenceof2 

to4aminoacidswhereintheaminoacidsequenceallowsforformationofabeta-turnwherethe 

25 numberingofaminoacidsisIMGTnumberingandwheretheTCRconstructhasanincreased 

TCRmeltingtemperature(Tm)ascomparedtoacorrespondingTCRconstructcomprisingthe 

firstnon-naturallyoccurringdisulfidebondalone.  

100091 InanotheraspectthepresentdisclosurerelatestoaTCRconstructcomprisingaTCR 

alphachainpolypeptideandaTCRbetachainpolypeptidetheTCRalphachainpolypeptide 

30 comprisingavariablealpha(Vct)domainandaconstantalpha(Cct)domainandtheTCRbeta 

3 

20 acidsubstitutionatpositionTRBC86fromSertoAlaor , t)anaminoacidsubstitutionat
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chainpolypeptidecomprisingavariablebeta(V13)domainandaconstantbeta(C13)domainwhere 

theOxdomainand/orCf3domaincompriseoneormorestabilizingmutationsselectedfrom:a) 

aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyanaminoacid 

extensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewhereinthe 

5 aminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidueatposition 

TRAC128intheUtdomainoftheTCRalphachain , b)aninterchaindisulfidebond 

betweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC , )aninterchain 
disulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11,d)an 

interchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC 

10 11*e)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126 

andTRBClbf)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositions 

TRAC127andTRBClbg)aninterchaindisulfidebondbetweencysteineresiduesubstitutions 

atpositionsTRAC128andTRBC11 h)anintrachaindisulfidebondbetweencysteineresidue 

85i 
substitutionsatpositionsTRAC39andTRAC , )anintrachaindisulfidebondbetweencysteine 

anaminoacidsubstitutionat 
15 residuesubstitutionsatpositionsTRAC26andTRAC85.1;S 

positionTRAC4fromValtoAlaThrIleLeuorMet;k)anaminoacidsubstitutionatposition 

TRAC26fromThrtoAlaValIleLeuorMet;1)anaminoacidsubstitutionatpositionTRAC 

39fromValtoAlaThrIleLeuorMetm)anaminoacidsubstitutionatpositionTRAC85from 

AlatoSerThrValIleorMet;n)anaminoacidsubstitutionatpositionTRAC105fromAlato 

fromPhetoTyror , p)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThr 

IleLeuorMetq)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTy; 

r)anaminoacidsubstitutionatpositionTRBC86fromSertoAlaor , s)anaminoacid 

substitutionatpositionTRBC45.3fromValtoSerThr, Glu, GlnAspAsnHisLysorArg;t) 

25 adeletionof1to4consecutiveaminoacidsoftheDEloopintheCf3domainoftheTCRconstruct 

andu)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacid 

sequenceof2to4aminoacidswhereintheaminoacidsequenceallowsforformationofabeta

turnwherethenumberingofaminoacidsisIMGTnumberingandwhereintheTCRconstruct 

hasanincreasedTCRmeltingtemperature(Tm)ascomparedtoacorrespondingTCRconstruct 

30 thatdoesnotcomprisetheoneormorestabilizingmutations.  

4 

20 SerThrGlu, GlnAspAsnHisLysorArg;o)anaminoacidsubstitutionatpositionTRAC120
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100101InanotheraspectthepresentdisclosurerelatestoaTCRconstructcomprisingaTCR 
alphachainpolypeptideandaTCRbetachainpolypeptidetheTCRalphachainpolypeptide 

comprisingavariablealpha(Vct)domainandaconstantalpha(Cct)domainandtheTCRbeta 

chainpolypeptidecomprisingavariablebeta(V13)domainandaconstantbeta(C13)domainwhere 

5 theCudomainandCf3domaintogethercomprisetwoormorestabilizingmutationsselectedfrom: 

a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyanaminoacid 

extensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewhereinthe 

aminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidueatposition 

TRAC128intheUtdomainoftheTCRalphachain , b)aninterchaindisulfidebond 

10 betweencysteineresiduesubstitutionsatpositionsTRAC84andTRBC79;c)aninterchain 

disulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC ,d)an 

interchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC 

11~e)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122 

andTRBC1Zf)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositions 

15 TRAC125andTRBClbg)aninterchaindisulfidebondbetweencysteineresiduesubstitutions 

atpositionsTRAC126andTRBC11;h)aninterchaindisulfidebondbetweencysteineresidue 

substitutionsatpositionsTRAC127andTRBC11, i)aninterchaindisulfidebondbetween 

cysteineresiduesubstitutionsatpositionsTRAC128andTRBC11,Banintrachaindisulfidebond 

betweencysteineresiduesubstitutionsatpositionsTRAC39andTRAC85 k)anintrachain 

aminoacidsubstitutionatpositionTRAC4fromValtoAlaThrIleLeuor , m)anamino 

acidsubstitutionatpositionTRAC26fromThrtoAlaValIleLeuor , n)anaminoacid 

substitutionatpositionTRAC39fromValtoAla, Thr, IleLeuorMeto)anaminoacid 

substitutionatpositionTPAC85fromAlatoSerThrValIleorMet;p)anaminoacid 

25 substitutionatpositionTRAC105fromAlatoSerThrGluGlnAspAsn, S 

His anaminoacidsubstitutionatpositionTRAC120fromPhetoTyror , r)anaminoacid 
Mets substitutionatpositionTRBC6fromValtoAlaThrIleLeuor , )anaminoacidsubstitution 

atpositionTRBC36fromHistoPheTyrorTy;t)anaminoacidsubstitutionatpositionTRBC 

86fromSertoAlaorThru)anaminoacidsubstitutionatpositionTRLBC45.3fromValtoSer 

30 Thr, Glu, GlnAspAsnHisLysorArg;v)adeletionof1to4consecutiveaminoacidsofthe 

5 

20 disulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC26andTRAC85. 1;1)an
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DEloopintheCf3domainoftheTCRconstructandw)areplacementoftheaminoacidsat 

positionsTRBC84.4to85.4withanaminoacidsequenceof2to4aminoacidswhereintheamino 

acidsequenceallowsforformationofabeta-turnwherethenumberingofaminoacidsisIMGT 

numberingandwheretheTCRconstructhasanincreasedTCRmeltingtemperature(Tm)as 

5 comparedtoacorrespondingTCRconstructthatdoesnotcomprisethetwoormorestabilizing 
S 

mutations.  

110011J InanotheraspectthepresentdisclosurerelatestoaTCRconstructcomprisingaTCR 

alphachainpolypeptideandaTCRbetachainpolypeptidetheTCRalphachainpolypeptide 

comprisingavariablealpha(Vct)domainandaconstantalpha(Cct)domainandtheTCRbeta 

10 chainpolypeptidecomprisingavariablebeta(V13)domainandaconstantbeta(Cf3)domainthe 

TCRconstructcomprisingacombinationofaminoacidmutationsassetforthforanyoneofthe 
S 

vanantsshowninTable2,whereinthenumberingofaminoacidsisIIMGTnumbering.  

100121 InanotheraspectthepresentdisclosurerelatestoaTCRconstructcomprisingaTCR 

alphachainpolypeptideandaTCRbetachainpolypeptidetheTCRalphachainpolypeptide 

15 comprisingavariablealpha(Vct)domainandaconstantalpha(Cct)domainandtheTCRbeta 

chainpolypeptidecomprisingavariablebeta(V13)domainandaconstantbeta(Cf3)domainthe 

TCRconstructcomprisingacombinationofaminoacidmutationsassetforthforanyoneofthe 
S 

100131 InanotheraspectthepresentdisclosurerelatestoaTCRfusionproteincomprisingone 

20 ormoreTCRconstructsdescribedhereinandascaffoldwhereinatleastoneoftheTCRconstructs 

isfusedtothescaffold.  

100141 Inanotheraspectthepresentdisclosurerelatestoapharmaceuticalcomposition 

compnsingaTCRconstructorTCRfusionproteinasdescribedhereinandapharmaceutically 
S 

acceptablecarnerordiluent.  

25 100151 Inanotheraspectthepresentdisclosurerelatestoapolynucleotideorsetof 

polynucleotidesencodingaTCRconstructorTCRfusionproteinasdescribedherein.  

6 

vanantsshowninTable3,whereinthenumberingofaminoacidsisIIMGTnumbering.
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S 

100161 InanotheraspectthepresentdisclosurerelatestoamethodofprepanngaTCRconstruct 

orTCRfusionproteinasdescribedhereincomprisingtransfectingacellwithapolynucleotideor 

setofpolynucleotidesencodingtheTCRconstructorTCRfusionproteinandculturingthecell 

underconditionssuitableforexpressionoftheTCRconstructorTCRfusionprotein.  

5 [0017J Inanotheraspectthepresentdisclosurerelatestoamethodoftreatingadiseaseor 

disorderinasubjectinneedthereofthemethodcomprisingadministeringtothesubjectan 

effectiveamountofaTCRconstructoraTCRfusionproteinasdescribedherein.  

100181 InanotheraspectthepresentdisclosurerelatestotheuseofaTCRconstructoraTCR 

fusionproteinasdescribedhereinintherapy.  

BR[EITDESCRIPTIONOFTHEDRAWINGS 

10 100191 Fig.1presentsaschematicrepresentationofexemplaryTCRfusionproteinsandcontrols 

asdescribedhereinandintheExamples.(A)controlone-armedantibody(OA-scFv);(B)control 

antibodycomprisingtwoscFvarms(DualscFv);(C)TCR-scFv;(D)One-armedalpha ,(E) 

One-armedalphafusion-DS (F)Dualalpha , (G)Dual-fusion;(H)One-armedbeta 
fusion-DS fusion 

fusion ne-arme etausion- , (K)Bispecificalpha ,(L) 

15 Bispecificbetafusiow(M)ChimeraBispecific, (N)Bispecifictandembeta-fusion;(0)2x1 

Bispecificbeta-fusion;(P)3x1Bispecificbeta-fusion;(Q)4x1BispecificC-terminalbeta-fusiow 

fusion.TheblackbarbetweenTRACandTRBCdomainsrepresentsaninterchaindisulfidebond 

("DS").  

20 100201 Fig.2presentsdifferentialscanningcalorimetry(DSC)thermogramsforTCRfusion 

proteinscomprisingexemplarystabilizingmutationsasdescribedherein(v21230:ICDisulfide 

v22712:TRBC/6.VAL->LEU+ICDisulfideandv2888LTRBC/6.VAL->ILE+ICDisulfide).  

EachpeakontheDSCthermogramcorrespondstoathermaltransition.Therearethreeexpected 

thermaltransitions:TCRCR2(~71 0 C)andCR3(~8O 0 C).ThetransitionoftheTCRincludesthe 

25 TRAV-TRLBVandTRAC-TRLBCinterfaces.  

7 

(R)4x1Bispecificlightchain , (5)One-armedalphafusionand(1)One-armedbeta
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100211 Ilig.3presentsacomparisonoftheUPLC-SECtracesforanexemplaryTCRfusion 

proteindescribedherein(variantv21230,containingtheICDisulfide)afterexpressionat(A)37 0 C 
and(B)320 C.Themonodispersedspecieseluteat2.6 S 

mm.Thehighmolecularweightspecies 

(aggregates)elutepriortothemonodispersedspecies.Thepeaksat2.8and3.25mm correspond 

5 tothe S 

mis-pairedanti-CD3scFvhomodimerandunpairedanti-CD3scFvrespectively.  

100221 Fig.4presentsdifferentialscanningcalorimetry(DSC)thermogramsshowingthechange 

inTmforanexemplaryTCRfusionproteincomprisingtheTRAC-HingeDisulfidedescribed 

herein , ICDisulfide+TRAC-HingeDisulfide)comparedtoaTCRfusionprotein 

comprisingtheICDisulfidealone(v21230).EachpeakontheDSCthermogramcorrespondstoa 

10 thermaltransitionasdescribedforFig.2.  

100231 Fig.5showsbindingofexemplaryTCRfusionproteinstotargetcellsurfacepeptide

MIHCcomplexbyflowcytometry,(A)variantv21230(controlcomprisingtheICDisulfide),and 
S S 

vanantsv22705,v22707andv22709,(B)vanantv21230(controlcomprisingtheICDisulfide), 
andvariantsv22712,v22716,v22720andv2272Z(C)variantv21230(controlcomprisingtheIC 

15 Disulfide),andvariantsv22729v22730v22748andv22752,and(D)variantv21230(control 

compnsingtheICDisulfide),andvariantsv22772,v22837,v22840andv22842.(SeeTables4.1 

and8.1forvariantdescriptions).  

100241 Fig.6presentstheBC 5 ovaluesmeasuredforbindingofexemplaryTCRfusionproteins 

20 correspondstotheBC 5 oofcontrolvariantv21230whichcontainstheICDisulfide.  

100251 Fig.7presentstheresultsofassessmentoftheavidityeffectsusingalowaffinityTCR 

componentinexemplaryTCRfusionproteinshavingdifferentformats.Variantsv30972 

(bispecifictandembeta-fusion),v30964(bispecificbeta-fusion),v30975(one-armedbetafusion) 

andv30968(2x1bispecificbeta-fusion)comprisealowaffinityanti-gplOOTCRcomponent.  

25 Variantsv29011(one-armedbetafusion)andv31327(bispecificbeta-fusion)compriseahigher 

affinityanti-gp100TCRcomponent.Variantv30968comprises2copiesoftheTCRcomponent 

allothervariantscompriseonecopyoftheTCRcomponent.  

8 

totargetcellsurfacepeptide-MHCcomplex(assessedbyflowcytometry).Thedashedline
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100261 Ilig.8presentsUPLC-SECtracesfortwoexemplaryTCRfusionproteins(A)variant 

v32548,whichisina"4x1tandem"formatcomprisinganti-NY-ESOlTCRsand(B)variant 

v32549,whichisina"4x1LC"formatcomprisinganti-NY-ESOlTCRs.  

100271 Fig.9presentstheaminoacidsequencesoftheTCRalphachainconstantregion(TRAC 

5 SEQIDNO:1)andtheTCRbetachainconstantregions(TRBC1 SEQIDNO:2andTRBC2 

SEQIDNO:3),togetherwiththestandardIMGTnumbering.Differencesbetweenthesequences 

ofTRBC1andTRBC2areshowninbolditalicfont.  

100281 Fig.10showsthecytotoxiceffectsofTCRfusionproteinshavingdifferentformatsas 

measuredbyaT2T-celldependentcytotoxicityassay.TheTCRfusionproteinscompriseda 

10 stabilizedaffinitymatured1G4-33Aanti-NY-ESOlTCRandananti-CD3FaborscFv.Variant 

v31185isacontrolone-armedTCRconstructthatlacksthe S 

anti-CD3component.  

100291 Fig.11presentsatableofTCRfusionproteinvariants(Table2)comprisingexemplary 

combinationsofstabilizingmutations.  

100301 Fig.12presentsatableofTCRfusionproteinvariants(Table3)comprisingexemplary 

15 combinationsofstabilizingmutations.  

DETAILEDDESCRIPTION 

aTCRalphachainpolypeptidehavingavariablealpha(Vct)domainandaconstantalpha(Cct~) 

domainandaTCRbetachainpolypeptidehavingavariablebeta(Vj3)domainandaconstantbeta 

(Cf3)domainandarestabilizedbytheintroductionofstabilizingmutationsintotheOxdomain 

20 and/ortheCf3 domain.Thestabilizingmutationsmayincludeoneormorenon-naturallyoccurring 

interchaindisulfidebondsoneormorenon-naturallyoccurringintrachaindisulfidebondsoneor 

morepointmutationsoneormorelooptruncationmutationsorcombinationsthereof 

100321 Incertainembodimentsthestabilizingmutationsincludetheintroductionanon-naturally 

occurringdisulfidebondbetweentheCctdomainandtheCf3domain(aninterchaindisulfide 

25 bond),togetherwithoneormoreadditionalstabilizingmutations.Theadditionalstabilizing 

9 

100311 ThepresentdisclosurerelatestostabilizedTCRconstructs.TheTCRconstructscomprise
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mutationsmayincludeadditionalnon-naturallyoccurringinterchaindisulfidebondsnon

naturallyoccurringintrachaindisulfidebondspointmutationslooptruncationmutationsor 

combinationsthereof 

100331 AlsodisclosedhereinareTCRfusionproteinscomprisingoneormoreTCRconstructs 

5 asdescribedhereinfusedtoascaffoldsuchasanimmunoglobulin(Ig)Fcregion.TheIgFcregion 

maybeforexampleanJgGorIgAFcregion.  

100341 TheTCRconstructsandTCRfusionproteinsmayfinduseforexampleastherapeutic 

ordiagnosticagents.  

Definitions 

10 100351 Unlessdefinedotherwisealltechnicalandscientifictermsusedhereinhavethesame 

meaningascommonlyunderstoodbyoneofordinaryskillintheart.  

100361 Asusedhereintheterm"about"referstoanapproximately+1-100ovariationfroma 

givenvalue.Itistobeunderstoodthatsuchavariationisalwaysincludedinanygivenvalue 

providedhereinwhetherornotitisspecificallyreferredto.  

15 100371 Theuseoftheword a or"an whenusedhereininconjunctionwiththeterm 
,, " compnsingmaymeanonebutitisalsoconsistentwiththemeaningof"oneormore at 

[0038J Asusedhereintheterms comprising,""having,""including and"containing, and 

grammaticalvariationsthereofareinclusiveoropen-endedanddonotexcludeadditional 

20 unrecitedelementsand/ormethodsteps.Thetermconsistingessentiallyof'whenusedhereinin 

connectionwithacompositionuseormethoddenotesthatadditionalelementsand/ormethod 

stepsmaybepresentbutthattheseadditionsdonotmateriallyaffectthemannerinwhichthe 

recitedcompositionmethodorusefunctions.Theterm consistingof'whenusedhereinin 

connectionwithacompositionuseormethodexcludesthepresenceofadditionalelementsand/or 

25 methodsteps.Acompositionuseormethoddescribedhereinascomprisingcertainelements 

and/orstepsmayalsoincertainembodimentsconsistessentiallyofthoseelementsand/orsteps, 

10 

leastoneand"oneormorethanoneunlessthecontextclearlydictatesotherwise.
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andinotherembodimentsconsistofthoseelementsand/orstepswhetherornotthese 

embodimentsarespecificallyreferredto.  

100391 WhentwocomponentsofaTCRconstructorTCRfusionproteindescribedhereinare 

"fused" itismeantthatthecomponentsarelinkedbypeptidebondseitherdirectlyorviaapeptide 

5 linker.  

100401 Theterms"derivedfrom and"basedon"whenusedwithreferencetoarecombinant 

aminoacidsequencemeanthattherecombinantaminoacidsequenceissubstantiallyidenticalto 

thesequenceofthecorrespondingwild-typeaminoacidsequence.ForexampleanIgFcamino 

acidsequencethatisderivedfrom(orbasedon)awild-typeIgFcsequenceissubstantially 

10 identical(forexamplesharesatleast900~atleast950oatleast96~oatleast970oatleast98~o 

oratleast990osequenceidentity)withthewild-typeIgFcsequence.  

100411 Wherearangeofvaluesisprovidedhereinforexamplewhereavalueisdefinedasbeing 

"betweenanupperlimitvalueandalowerlimitvalueitisunderstoodthattherangeencompasses 

boththeupperlimitvalueandthelowerlimitvalueaswellaseachinterveningvalue.  

15 100421 ItiscontemplatedthatanyembodimentdiscussedhereinregardingaTCRconstructcan 

beimplementedwithrespecttoanyfusionproteinmethoduseorcompositiondisclosed S 

[0043J AminoacidresiduesintheextracellularTCRdomainsarenumberedaccordingtothe 

IMGT S 6, 

29:185-203.SeealsoFig.9).  

20 TCRCONSTIUCTS 

100441 TheTCRconstructsofthepresentdisclosurearebasedonanc43TCRheterodimerand 

compriseaTCRalphachainpolypeptidehavingavariablealpha(Vcc)domainandaconstantalpha 

(Cu)domainandaTCRbetachainpolypeptidehavingavariablebeta(V13)domainandaconstant 

beta(C13)domain.TheTCRconstructsarestabilizedbytheintroductionofstabilizingmutations 

25 intotheCctdomainand/ortheCf3domain.  

11 

numbenngsystem(Lefrancetal 2005,DevelopmentalandComparativeImmunology,



WO20221133592 PCT/CA2021/051855 

[0045J Humanwild-typec43TCRscompriseaCct~domain(T-cellreceptoralphaconstant 

(TRAC))andaCj3domain(eitherT-cellreceptorbetaconstant1(TRBC1)orT-cellreceptorbeta 

constant2(TRBC2)).ThesequencesofTRBC1andTRBC2differinonly3residues:position 

TRLBC/1.4isAsninTRBC1andLysin , positionTRBC/1.3isLysinTRBC1andAsnin 

5 TRBC2,andpositionTRBC/29isPheinTRBC1andTyrinTRBC2.Theaminoacidsequences 

ofthehumanTRAC(SEQlIDNO:1),TRBC1(SEQIDNO:2)andTRBC2(SEQIDNO:3)are 

showninFig.9.  

100461 Asusedhereintheterm"Ccdomain"referstotheaminoacidsequenceofaTRAC 

Cudomainandexcludesanytransmembranesequence.TheCudomaincomprisedbytheTCR 

10 constructsdescribedhereinmayoptionallycomprisethenaturally-occurringcysteineresidueat 

positionTRAC/128.InsomeembodimentstheOxdomaincomprisedbytheTCRconstructhas 

theaminoacidsequenceofthehumanTRACOxdomainassetforthinSEQlIDNO:1(iKe.ending 
S 

atpositionTRAC/127).InsomeembodimentsforexamplewhentheTCRconstructcompnsesa 

disulfidebondthatinvolvesthenaturally-occurringcysteineresidueatpositionTRAC/128,the 

15 CudomaincomprisedbytheTCRconstructhastheaminoacidsequenceofthehumanTRAC 

ofdomainassetforthinSEQlIDNO:4(i.e.includingthecysteineresidueatpositionTRAC/128).  

100471 Asusedhereintheterm"C13domain"referstotheaminoacidsequenceofaTRBC 

Cf3domainandexcludesanytransmembranesequence.InsomeembodimentstheCf3domain 

20 Cf3domainendingatpositionTRBC/126.InsomeembodimentstheCf3domaincomprisedbythe 

TCRconstructhastheaminoacidsequenceofthehumanTRBC1Cf3domainassetforthinSEQ 

LEDNO:2.InsomeembodimentstheCf3domaincomprisedbytheTCRconstructhastheamino 

acidsequenceofthehumanTRBC2Cf3domainassetforthinSEQlIDNO:3.Insome 

embodimentstheCf3domaincomprisedbytheTCRconstructhastheaminoacidsequenceofthe 

25 humanTRBC1Cf3domaininwhichposition85.1hasbeenmutatedfromcysteinetoalanineas 

showninSEQIDNO:43.  

[0048J IncertainembodimentstheTCRbetachainpolypeptidefurthercomprisesacysteine 

residueattheC-terminusoftheCf3domainthatformsanon-naturallyoccurringdisulfidebond 

12 

comprisedbytheTCRconstructhastheaminoacidsequenceofthehumanTRBC1orTRBC2
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withacysteineresidueintheCccdomainoftheTCRalphachainpolypeptideasdescribedherein.  

ThecysteineresidueattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidemay 

beasingleaminoacidadditionorthecysteineresiduemaybepartofashortaminoacidextension 
S 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptideasdescribedherein.In 

5 someembodimentsthecysteineresiduemaybepartofashortaminoacidextensionforexample 

between1andabout10aminoacidsinlengthattheC-terminusoftheCf3domainoftheTCR 

betachainpolypeptide.Insomeembodimentsthecysteineresiduemaybepartofashortamino 

acidextensionforexamplebetween1andabout10aminoacidsinlengthattheC-terminusof 

theCf3domainoftheTCRbetachainpolypeptidewheretheaminoacidextensioncomprisesall 

10 oraportionforexample3ormoreconsecutiveaminoacidsofthesequenceofanIgGihinge 

regionsuchasEPKSCDKTHT[SEQIDNO:16],orEPKSCDKTHTCPPCP[SEQlIDNO:21].  

100491 ThestabilizingmutationsintroducedintotheCudomainand/ortheCf3domainofthe 

TCRconstructsofthepresentdisclosuremayincludenon-naturallyoccurringinterchaindisulfide 

bondsnon-naturallyoccurringintrachaindisulfidebondspointmutationslooptruncation 

15 mutationsandcombinationsthereofasdescribedindetailbelow.Thestabilizingmutations 

comprisedbytheTCRconstructsimprovethestabilityoftheTCRconstructascomparedtoa 

TCRconstructthatdoesnotcomprisethestabilizingmutation(s).Improvingthestabilityofthe 

TCRconstructinthiscontextmayincludeimprovingthethermalstabilityoftheTCRconstruct 

20 100501 Incertainembodiments theTCRconstructsofthepresentdisclosureshowan 

improvementinthermalstabilityascomparedtoacorrespondingTCRconstructthatdoesnot 

compnsethestabilizingmutation(s).ThermalstabilityoftheTCRconstructsmaybeassessedfor 
S 

examplebymeasunngthemeltingtemperature(Tm)oftheTCRconstruct.Accordinglyinsome 

embodimentstheTCRconstructshaveanincreasedTmascomparedtoacorrespondingTCR 

25 constructthatdoesnotcomprisethestabilizingmutation(s).  

100511 IncertainembodimentstheTCRconstructsofthepresentdisclosurehaveaTmthatis 

increasedbyO.5 0 CormoreascomparedtotheTmofacorrespondingTCRconstructthatdoes 

notcomprisethestabilizingmutation(s).InsomeembodimentstheTCRconstructshaveaTm 

thatisincreasedby1 0 CormoreascomparedtotheTmofacorrespondingTCRconstructthat 

13 

improvingthecolloidalstabilityoftheTCRconstructorboth.
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doesnotcomprisethestabilizingmutation(s),forexampleby2 0 Cormore,30 Cormore,40 Cor 

moreor50 CormoreascomparedtotheTmofacorrespondingTCRconstructthatdoesnot 

comprisethestabilizingmutation(s).  

100521 IncertainembodimentstheTCRconstructsofthepresentdisclosurehaveaTmthatis 

5 increasedbybetweenO.5 0 Candabout100 CascomparedtotheTmofacorrespondingTCR 

constructthatdoesnotcomprisethestabilizingmutation(s). InsomeembodimentstheTCR 

constructshaveaTmthatisincreasedbybetween1 0 Candabout10 0 CascomparedtotheTmof 

acorrespondingTCRconstructthatdoesnotcomprisethestabilizingmutation(s),forexample, 

between10 Candabout90 Cbetween1 0 Candabout80 Corbetween1 0 Candabout70 Cas 

10 comparedtotheTmofacorrespondingTCRconstructthatdoesnotcomprisethestabilizing 

mutation(s).InsomeembodimentstheTCRconstructshaveaTmthatisincreasedbybetween 

20 Candabout100 Cbetween2 0 Candabout9 0 Cbetween2 0 Candabout80 Corbetween2 0 Cand 

about70 CascomparedtotheTmofacorrespondingTCRconstructthatdoesnotcomprisethe 

stabilizingmutation(s).  

15 100531 IncertainembodimentstheTCRconstructsofthepresentdisclosurecompriseanon

naturallyoccurringdisulfidebondbetweentheCudomainandtheCf3domain(a'firstnon

naturallyoccurringinterchaindisulfidebond"),togetherwithoneormoreadditionalstabilizing 

mutationsasdescribedhereinandhaveanincreasedTmascomparedtoacorrespondingTCR 

constructcomprisingthefirstnon-naturallyoccurringinterchaindisulfidebondalone.  

occurnng 

interchaindisulfidebondandoneormoreadditionalstabilizingmutationsandhaveaTmthatis 

increasedby0.5 0 CormoreascomparedtotheTmofacorrespondingTCRconstructcomprising 

thefirstnon-naturallyoccurringinterchaindisulfidebondaloneforexampleby1 0 Cormoreby 

20 Cormore,30 Cormore,40 Cormoreor5 0 CormoreascomparedtotheTmofacorresponding 

25 TCRconstructcomprisingthefirstnon-naturallyoccurringinterchaindisulfidebondalone.  

S 

100551 IncertainembodimentstheTCRconstructscompriseafirstnon-naturallyoccurnng 

interchaindisulfidebondandoneormoreadditionalstabilizingmutationsandhaveaTmthatis 

increasedbybetween0.5 0 Candabout10 0 CascomparedtotheTmofacorrespondingTCR 

14 

20 100541 IncertainembodimentstheTCRconstructscompriseafirstnon-naturally S
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constructcompnsingthefirstnon-naturallyoccurringinterchaindisulfidebondaloneforexample, 

bybetween10 Candabout10 0 Cbybetween1 0 Candabout90 Cbetween1 0 Candabout80 Cor 

between10 Candabout70 CascomparedtotheTmofacorrespondingTCRconstructcomprising 

thefirstnon-naturallyoccurringinterchaindisulfidebondalone.InsomeembodimentstheTCR 

5 constructscomprisingafirstnon-naturallyoccurringinterchaindisulfidebondandoneormore 

additionalstabilizingmutationshaveaTmthatisincreasedbybetween2 0 Candabout10 0 C 

between20 Candabout90 Cbetween2 0 Candabout80 Corbetween2 0 Candabout70 Cas 

comparedtotheTmofacorrespondingTCRconstructcomprisingthefirstnon-naturallyoccurring 

interchaindisulfidebondalone.  

10 [0056J TheTmoftheTCRconstructsmaybemeasuredforexamplebycirculardichroism 
S 

(CD),differentialscanningcalorimetry(DSC)ordifferentialscanningfluonmetry(DSF)using 

standardtechniques.IncertainembodimentstheTCRconstructshaveanincreasedTmas 

comparedtothestipulatedcorrespondingcontrolTCRconstruct(forexampleacorresponding 

TCRconstructthatdoesnotcomprisethestabilizingmutation(s)oracorrespondingTCRconstruct 

15 comprisingafirstnon-naturallyoccurringinterchaindisulfidebondalone),wheretheTmis 

measuredbyDSC.  

[0057J Incertainembodiments theTCRconstructsofthepresentdisclosureshowan 

improvementincolloidalstabilityascomparedtoacorrespondingTCRconstructthatdoesnot 

20 measuringtheamountofhighmolecularweight(BMW)species(oraggregation)oftheTCR 

constructthatoccursduringexpressionoftheTCRconstruct.Accordinglyinsomeembodiments 

theTCRconstructsofthepresentdisclosureshowdecreasedamountsofBIN/lWspecies 

(aggregation)ascomparedtoacorrespondingTCRconstructthatdoesnotcomprisethestabilizing 

mutation(s)whenexpressedunderthesameconditions.IncertainembodimentstheTCR 

25 constructscompriseafirstnon-naturallyoccurringinterchaindisulfidebondandoneormore 

additionalstabilizingmutationsandshowdecreasedamountsof11MWspecies(aggregation)as 
S 

comparedtoacorrespondingTCRconstructcomprisingthefirstnon-naturallyoccurnng 

interchaindisulfidebondalonewhenexpressedunderthesameconditions.  

15 

comprisethestabilizingmutation(s).Colloidalstabilitymaybeassessedforexampleby
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100581 TheamountoffliViWspeciespresentinapreparationofaTCRconstructmaybeassessed 

byvariousstandardtechniquesknownintheart.Forexampletheamountof11MWspeciesina 

preparationofaTCRconstructmaybeassessedbysize-exclusionchromatography(SEC),for 

exampleusingUPLC-SECordynamiclightscattering(DLS).IncertainembodimentstheTCR 

5 constructsshowdecreasedamountsofHMWspeciesascomparedtothestipulatedcorresponding 

controlTCRconstructwheretheamountofHMWspeciesisassessedbyIJPLC-SEC.  

100591 Anon-naturallyoccurringinterchaindisulfidebondbetweencysteinesubstitutionsat 

positionsTRAC/84.THR- TRBC/79.SERthatstabilizessolublec43TCRshasbeenpreviously 

described(BoulteretaT,2003,FEDS 16:707-711).ThisTRAC/84.THIR- TRBC/79.SER 

10 disulfidebondisreferredtohereinasthe"ICDisulfide."IncertainembodimentstheTCR 

constructsofthepresentdisclosurehaveanincreasedTmascomparedtoacorrespondingTCR 

constructcompnsingtheICDisulfidealone.IncertainembodimentstheTCRconstructsofthe 

presentdisclosurecompriseafirstnon-naturallyoccurringdisulfidebondandoneormore 

additionalstabilizingmutationsasdescribedhereinwherethefirstnon-naturally e 

15 disulfidebondistheICDisulfideandhaveanincreasedTmascomparedtoacorrespondingTCR 

constructcomprisingtheICDisulfidealone.  

100601 IncertainembodimentstheTCRconstructsofthepresentdisclosurehaveaTmthatis 

increasedbyO.5 0 CormoreascomparedtotheTmofacorrespondingTCRconstructcomprising 

20 10 CormoreascomparedtotheTmofacorrespondingTCRconstructcomprisingtheICDisulfide 

aloneforexampleby2 0 Cormore,30 Cormore,40 Cormoreor50 Cormoreascomparedtothe 

TmofacorrespondingTCRconstructcomprisingtheICDisulfidealone.  

100611 IncertainembodimentstheTCRconstructsofthepresentdisclosurehaveaTmthatis 

increasedbybetweenO.5 0 Candabout100 CascomparedtotheTmofacorrespondingTCR 

25 constructcomprisingtheICDisulfidealoneforexamplebybetweenVtandabout10 0 Cby 

between10 Candabout90 Cbetween1 0 Candabout80 Corbetween1 0 Candabout70 Cas 

comparedtotheTmofacorrespondingTCRconstructcomprisingtheICDisulfidealone.Insome 

embodimentstheTCRconstructshaveaTmthatisincreasedbybetween2 0 Candabout10 0 C 

16 

theICDisulfidealone.InsomeembodimentstheTCRconstructshaveaTmthatisincreasedby
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between20 Candabout90 Cbetween2 0 Candabout80 Corbetween2 0 Candabout70 Cas 

comparedtotheTmofacorrespondingTCRconstructcomprisingtheICDisulfidealone.  

100621 IncertainembodimentstheTCRconstructsofthepresentdisclosureshowanamountof 

BMWspeciesthatissubstantiallythesameordecreasedascomparedtoacorrespondingTCR 

5 constructcomprisingtheICDisulfidealonewhenexpressedunderthesameconditions.By 

substantiallythesameinthecontextofamountof11MWspeciesitismeantthattheamountof 

BMWspeciesmeasuredforthetestTCRconstructis+ ooftheamountof111MWspecies 

measuredforacorrespondingTCRconstructcomprisingtheICDisulfidealonewhenexpressed 

underthesameconditions.IncertainembodimentstheamountofHINIWspeciesismeasuredby 

10 UPLC-SEC.  

100631 IncertainembodimentstheTCRconstructsofthepresentdisclosurecomprisetheIC 

Disulfideandoneormoreadditionalstabilizingmutationsandhaveoneorbothofthefollowing 

properties:(i)anincreasedTmascomparedtoacorrespondingTCRconstructcomprisingtheIC 

Disulfidealoneand/or(ii)adecreasedamountofBIN/lWspeciesascomparedtoacorresponding 

15 TCRconstructcomprisingtheICDisulfidealonewhenexpressedunderthesameconditions.  

100641 IncertainembodimentstheTCRconstructsofthepresentdisclosurecompriseafirst 

non-naturallyoccurringinterchaindisulfidebondandoneormoreadditionalstabilizingmutations 

andhaveoneorbothofthefollowingproperties:(i)anincreasedTmascomparedtoa 

20 bondaloneand/or(ii)adecreasedamountofHMWspeciesascomparedtoacorrespondingTCR 
S 

constructcomprisingthefirstnon-naturallyoccurnnginterchaindisulfidebondalonewhen 

expressedunderthesameconditions.  

StabilizingMutations 

100651 ThestabilizingmutationscomprisedbytheTCRconstructsofthepresentdisclosurewere 

25 identifiedbyaniterativeprocessofstructureandcomputationalguideddesignandexperimental 
S 

screeningasdescribedherein.InsilicomodellingusingaTCRmodelbasedonaProteinDatabase 
(PDB)structurewasemployedtoidentifymutationdesignsintheTRACandTRBCdomainsthat 

17 

correspondingTCRconstructcomprisingthefirstnon-naturallyoccurringinterchaindisulfide
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couldpotentiallyimprovethethermaland/orcolloidalstabilityoftheTCRandthesewere 

subsequentlytestedexperimentally.  

100661 Mutationdesignsidentifiedbythisapproachthatsuccessfullyimprovedthethermal 
and/orcolloidalstabilityoftheTCRconstructsincludeddisulfidebonds(non-naturally S 

occurnng 

5 interchaindisulfidebondsand/ornon-naturallyoccurringintrachaindisulfidebonds),point 

mutationslooptruncationmutationsandcombinationsthereof 

I, DisulfideBonds 

100671 Stabilizingdisulfidebondsidentifiedbytheaboveapproachincludenon-naturally 
S 

occurringinterchaindisulfidebondsandnon-naturallyoccurnngintrachaindisulfidebonds.Inthis 

10 contextanon-naturallyoccurringinterchaindisulfidebondisadisulfidebondbetweenacysteine 

residueintheOxdomainoftheTCRconstructandacysteineresidueintheCf3domainofthe 

TCRconstructthatdoesnotoccurinawild-typeTCR.Oneorbothofthecysteineresiduesofthe 

non-naturallyoccurringinterchaindisulfidebondareintroducedbysubstitutionofthewild-type 

residueatagivenpositionwithacysteineresidue(a"cysteineresiduesubstitution"orcysteine 

15 substitution)orbyadditionofacysteineresidueattheC-terminusoftheCctdomainortheC13 

S 

100681 Anon-naturallyoccurringintrachaindisulfidebondisadisulfidebondbetweentwo 

Cf3domainoftheTCRconstructthatdoesnotoccurinawild-typeTCR.Oneorbothofthe 

20 cysteineresiduesofthenon-naturallyoccurringintrachaindisulfidebondisintroducedby 

substitutionofthewild-typeresidueatagivenpositionwithacysteineresidue(a"cysteineresidue 

substitution"orcysteinesubstitution)orbyadditionofacysteineresidueattheC-terminusofthe 

CetdomainortheCf3domain.  

a,) InterchainDisulfideBonds 

25 100691 IncertainembodimentstheTCRconstructsofthepresentdisclosureincludeatleastone 

non-naturallyoccurringinterchaindisulfidebond.  

18 

cysteineresiduesintheCctdomainoftheTCRconstructorbetweentwocysteineresiduesinthe
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100701 Incertainembodimentsnon-naturallyoccurringinterchaindisulfidebondsthatmaybe 

comprisedbytheTCRconstructsincludea"hingedisulfidebond."A"hingedisulfidebond" as 

usedhereinreferstoadisulfidebondformedbetweenacysteineresidueaddedattheC-terminus 

oftheCf3domainoftheTCRbetachainpolypeptideandacysteineresidueintheCccdomainof 

5 theTCRalphachainpolypeptide.  

100711 ThecysteineresidueaddedattheC-terminusoftheC13domainoftheTCRbetachain 

polypeptidemaybeasingleaminoacidadditionorthecysteineresiduemaybepartofashort 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide.In 

thoseembodimentsinwhichthecysteineresidueisaddedattheC-terminusoftheCf3domainof 

10 theTCRbetachainpolypeptideaspartofanaminoacidextensiontheaminoacidextensionis 

typically10aminoacidsorlessinlength.Insomeembodimentsthecysteineresidueaddedatthe 

C-terminusoftheCf3domainoftheTCRbetachainpolypeptideispartofanaminoacidextension 

thatis10aminoacidsorlessinlengthforexample,9aminoacidsorlessinlength,8aminoacids 

orlessinlength,7aminoacidsorlessinlength,6aminoacidsorlessinlengthor5aminoacids 

15 orlessinlength.  

[0072J InsomeembodimentsthecysteineresidueaddedattheC-terminusoftheC13domainof 

theTCRbetachainpolypeptideispartofanaminoacidextensionthatisbetween1andabout10 

aminoacidsinlength.InsomeembodimentsthecysteineresidueaddedattheC-terminusofthe 

20 1andabout9aminoacidsinlengthforexamplebetween1andabout8aminoacidsinlength, 

between1andabout7aminoacidsinlengthbetween1andabout6aminoacidsinlengthor 

between1andabout5aminoacidsinlength.Insomeembodimentsthecysteineresidueaddedat 

theC-terminusoftheCf3domainoftheTCRbetachainpolypeptideispartofanaminoacid 

extensionthatisbetween2andabout10aminoacidsinlengthforexamplebetween2andabout 

25 9aminoacidsinlengthforexamplebetween2andabout8aminoacidsinlengthbetween2and 

about7aminoacidsinlengthbetween2andabout6aminoacidsinlengthorbetween2and 

about5aminoacidsinlength.  

100731 Incertainembodimentstheaminoacidextensioncomprisesacysteineresidueandone 

ortwo'linkers"wherethelinker(s)arecomposedofaminoacidsotherthancysteine.Thusin 
19 

Cf3domainoftheTCRbetachainpolypeptideispartofanaminoacidextensionthatisbetween
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someembodimentstheCf3domainoftheTCRbetachainpolypeptidecomprisesanaminoacid 

extensionattheC-terminusthathasoneofthefollowingstructures(fromN-terminustoC

terminus): 

Linker-Cys, 

5 Cys-Linkeror 

Linker-Cys-Linker.  

100741 Whenpresentthelinkerallowsthecysteineresidueoftheaminoacidextensionto 

assumethecorrectconformationrelativetoitscognatecysteineresidueintheCcdomainofthe 

TCRalphachainpolypeptidesuchthatthedesireddisulfidebondisformed.Thelinkerpeptide 

10 mayhaveoneofanumberofaminoacidsequencesknowninthearttofunctionsuccessfullyasa 

linkerorspacerinpolypeptideandproteinsequences.  

[0075J Insomeembodimentsthelinkerpeptidemaycomprisethefollowingaminoacid 

residues:GlySerAlaorThroracombinationthereofExamplesofusefullinkersincludebut 

arenotlimitedtoglycine-serinelinkerssuchas(GS) 1 1 ,(GSGGS)~,(GGGGS)IIand(GGGS)~ 

15 (wherenisanintegerbetween1and4),aswellasglycine-alaninelinkersandalanine-serine 

linkershavingsimilarconfigurations.  

100761 Insomeembodimentstheaminoacidextensionmaycomprisealloraportionofahinge 

regionsequencefromanimmunoglobulinorfromaTCR.Insuchembodimentsthecysteine 

20 itmaybeintroducedbyaminoacidsubstitution.Non-limitingexamplesofhingeregionsequences 

ofwhichalloraportion(forexampleatleast2,3,4,5,6ormorecontiguousaminoacids)may 

becomprisedbytheaminoacidextensioninclude:ESSCDVKLVIEKSFET(SEQlIDNO:5) 

(TCRct);DCGFTS(SEQlIDNO:6)(TCRf3);DVJTMIDPKDNCSKDAN(SEQlIDNO:7)(TCRy); 

DHVKPKETENTKQPSKSCHKPK(SEQlIDNO:8)(TCR6);EPKSCDKTHTCPPCP(SEQlID 

25 NO:9)(IgGi);ERKCC'YECPPCP(SEQlIDNO:1O)(JgG2);ELKTPLGDTTHTCPRCP(SEQlID 

NO:11)(1gW-Hi);EPKSCDTPPPCPRCP(SEQIDNO:12)(JgG3-H2,JgG3-H3andJgG3-H4); 

ESKYGPPCPSCP(SEQlIDNO:13)(JgG4);VPPPPP(SEQIDNO:14)(JgA2).  

20 

residueincludedintheaminoacidextensionmayoccurnaturallyinthehingeregionsequenceor
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,, " 

100771 Immunoglobulinhingeregionsequencesmaybedividedinto"upper, core and 

"lower hinge regions. For example, for IgGi, the full hinge region sequence is: 

EPKSCDKTHTCPPCPAPELLGG(SEQIDNO:15).TheupperhingeregionoftheJgGhingeis 

generallydefinedasextendingfromGlu216toThr22S(EUnumbering)(i.e.EPKSCDKTHT 

5 (SEQlIDNO:16)),thecorehingeregionisgenerallydefinedasextendingfromCys226toPro23O 

(EUnumbering)(i.e.CPPCP(SEQlIDNO:17)),andthelowerhingeregionisgenerallydefined 

asextendingfromAla231toPro238(EUnumbering)(i.e.APELLGG(SEQlIDNO:18))(see 

Burton1985Molec.Immunot,22:161-206).  

, 

100781 Incertainembodimentstheaminoacidextensioncomprisesalloraportionofan 

10 immunoglobulinhingeregionsequence.Insomeembodiments theaminoacidextension 

comprisesalloraportionofanimmunoglobulinupperand/orcorehingeregionsequence.Insome 

embodimentstheaminoacidextensioncomprisesalloraportionofanimmunoglobulinupper 

hingeregionsequence.  

S 

100791 InsomeembodimentstheaminoacidextensioncompnsesalloraportionofanIgGi 

15 hingeregionsequence.Insomeembodimentstheaminoacidextensioncomprisesalloraportion 

ofanIgGiupperand/orcorehingeregionsequence.Insomeembodimentstheaminoacid 

compnsesalloraportionofanIgGiupperhingeregionsequence.Insome 

embodimentstheaminoacidextensioncomprisesthesequence:EPKSC[SEQlIDNO:19].In 

20 NO:16].  

100801 ThecysteineresidueintheCctdomainoftheTCRalphachainpolypeptidethatformsthe 

hingedisulfidewiththecysteineresidueaddedattheC-terminusoftheCf3domainoftheTCR 

betachainpolypeptidemaybeanaturallyoccurringcysteineresidue(forexamplethenaturally 

occurringcysteineresidueatpositionTRAC128)oritmaybeacysteinesubstitutionataposition 

25 proximatetotheC-terminusoftheTCRalphachainpolypeptide.Byproximatetointhiscontext 

itismeantwithin10aminoacidsoftheC-terminusoftheTCRalphachainpolypeptide.  

100811 IncertainembodimentsthecysteineresidueintheOxdomainoftheTCRalphachain 

polypeptidethatformsthehingedisulfidewiththecysteineresidueaddedattheC-terminusofthe 

21 

someembodimentstheaminoacidextensioncomprisesthesequence:EPKSCDKTHT[SEQlID
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Cf3domainoftheTCRbetachainpolypeptideisthenaturallyoccurringcysteineresidueatposition 

TRAC128.  

100821 Incertainembodiments theTCRconstructcomprisesanon-naturallyoccurring 

interchaindisulfidebondthatisformedbetween: 

5 i)acysteineresiduecomprisedbyanaminoacidextensionattheC-terminusoftheCf3 

domainoftheTCRbetachainpolypeptidewheretheaminoacidextensionisbetween1 

andabout10aminoacidsinlengthand 

ii)thenaturallyoccurringCysteifleresidueatpositionTRAC128intheCctdomainofthe 

TCRalphachainpolypeptide.  

10 100831 Incertainembodiments theTCRconstructcomprisesanon-naturallyoccurring 

interchaindisulfidebondthatisformedbetween: 

i)acysteineresidueinanaminoacidextensionattheC-terminusoftheC13domainofthe 

TCRbetachainpolypeptidewheretheaminoacidextensionhasthesequence:EPKSC 

[SEQlIDNO:19]orEPKSCDKTHT[SEQlIDNO:16],and 

15 ii)thenaturallyoccurringcysterneresidueatpositionTRAC128intheCctdomainofthe 

TCRalphachainpolypeptide.  

TCRconstructsinclude: 

i)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2and 

20 TRBC79; 

ii)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122and 

TRBC12; 

iii)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124and 

TRBC11; 

25 iv)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125and 

TRBC11; 

22 

[0084J Othernon-naturallyoccurringinterchaindisulfidebondsthatmaybecomprisedbythe
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v)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126and 

TRBC11; 

vi)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127and 

TRBC11,and 

5 vii)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128and 

TRBC11.  

100851 Incertainembodimentsnon-naturallyoccurringinterchaindisulfidebondscomprisedby 

theTCRconstructsmayincludetheICDisulfide(/.e.adisulfidebondbetweencysteineresidue 

substitutionsatpositionTRAC84intheTCRalphachainpolypeptideandpositionTRBC79in 

10 theTCRbetachainpolypeptide).  

[0086J Incertainembodiments theTCRconstructcomprisesanon-naturallyoccurring 

interchaindisulfidebondselectedfrom: 

(a)adisulfidebondformedbetweeni)acysteineresiduecomprisedbyanaminoacid 
extensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewhere 

15 theaminoacidextensionisbetween1andabout10aminoacidsinlength(forexamplean 

aminoacidextensioncomprisingalloraportionofahingeregionsequencefroman 

immunoglobulinorfromaTCRsuchasanaminoacidextensionhavingthesequence: 

occurringcysteineresidueatpositionTRAC128intheOxdomainoftheTCRalphachain 

20 polypeptide; 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84andTRBC 

79.  

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2and 

TRBC79; 

25 d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122and 

TRBC12; 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124and 

TRBC11; 
23 

EPKSC[SEQlIDNO:19]orEPKSCDKTHT[SEQlIDNO:16]),andii)thenaturally
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t)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125and 

TRBC11; 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126and 

TRBC11; 

5 li)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127and 

TRBC11,and 

i)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128and 

TRBC11.  

100871 Incertainembodiments theTCRconstructcomprisesanon-naturallyoccurring 

10 interchaindisulfidebondselectedfrom: 

(a)adisulfidebondformedbetweeni)acysteineresiduecomprisedbyanaminoacid 
extensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewhere 

theaminoacidextensionisbetween1andabout10aminoacidsinlength(forexamplean 

aminoacidextensioncomprisingalloraportionofahingeregionsequencefroman 

15 immunoglobulinorfromaTCRsuchasanaminoacidextensionhavingthesequence: 

EPKSC[SEQlIDNO:19]orEPKSCDKTHT[SEQlIDNO:16]),andii)thenaturally 

occurringcysteineresidueatpositionTRAC128intheOxdomainoftheTCRalphachain 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2and 

20 TRBC79; 

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124and 

TRBC11; 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125and 

TRBC11; 

25 e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126and 

TRBC11; 

t)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127and 

TRBC11,and 
24 

polypeptide;
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g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128and 

TRBC11.  

b) IntrachaiinDisulfideBonds 

100881 IntrachaindisulfidebondsthatmaybeincludedintheTCRconstructsasstabilizing 

5 mutationsincludedisulfidebondsbetweentwocysteineresiduesintheCudomainoftheTCR 

constructanddisulfidebondsbetweentwocysteineresiduesintheCf3domainoftheTCR 

construct.Typicallyatleastoneofthecysteineresiduesthatmakeuptheintrachaindisulfidebond 

isacysteinesubstitutionofanaturallyoccurringresidueintheCctdomainortheCf3domain.  

100891 IncertainembodimentstheTCRconstructsofthepresentdisclosurecompriseoneor 

10 moreintrachaindisulfidebondsInsomeembodimentstheTCRconstructscompriseanintrachain 

disulfidebondbetweentwocysteineresiduesintheCctdomainoftheTCRconstruct.Insome 

embodimentstheTCRconstructscompriseanintrachaindisulfidebondbetweentwocysteine 

residuesintheCudomainoftheTCRconstructwherebothcysteineresiduesinvolvedinthe 

disulfidebondarecysteinesubstitutions.  

15 100901 Non-naturallyoccurringintrachaindisulfidebondsthatmaybeincludedintheTCR 

constructsincertainembodimentsinclude:i)adisulfidebondbetweencysteineresidue 

substitutionsatpositionsTRAC39andTRAC85,andii)adisulfidebondbetweencysteine 

100911 IncertainembodimentsinwhichtheTCRconstructsofthepresentdisclosurecomprise 

20 aninterchaindisulfidebondtheTCRconstructmayalsocompriseoneormoreintrachaindisulfide 

bondsasadditionalstabilizingmutations.  

II. PointMutations and Loop Truncation Mutations 

[0092J Anumberofstabilizingpointandlooptruncationmutationswereidentifiedbythe 

approachoutlinedaboveanddescribedintheExamples.TheTCRconstructsofthepresent 

25 disclosuremayincludeoneormoreofthesestabilizingpointmutationsand/orlooptruncation 
S 

mutations.  

25 

residuesubstitutionsatpositionsTRAC26andTRAC85.1.
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100931 Apointmutation asusedhereinreferstoasubstitutionofanaminoacidthatoccurs 

inthewild-typesequencewithadifferentaminoacid.IiicertainembodimentstheTCRconstructs 

compriseoneormorestabilizingpointmutationswhichareaminoacidsubstitutionsatoneor 

moreofthefollowingpositions:TRAC4,TRAC26TRAC39,TRAC85,TRAC105,TRAC 

5 120,TRBC6,TRBC36,TRBC86andTRBC45.3.  

100941 IncertainembodimentstheTCRconstructscompriseoneormorestabilizingpoint 

mutationsselectedfrom: 

i)anaminoacidsubstitutionatpositionTRAC4fromValtoAlaThrIleLeuorMet 

ii)anaminoacidsubstitutionatpositionTRAC26fromThrtoAlaValBeLeuorMet 

10 iii)anaminoacidsubstitutionatpositionTRAC39fromValtoAlaThrBeLeuorMet 

iv)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrValBeorMet 

v)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerThrGluGlnAsp, 
S 

AsnHisLysorArg; 

vi)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyrorHis 

15 vii)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrBeLeuorMet; 

viii)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTy; 

x)anaminoacidsubstitutionatpositionTRBC45.3fromValtoSerThrGluGlnAsp, 
S 

AsnHisLysorArg.  

20 100951 IncertainembodimentstheaminoacidsubstitutionatpositionTRAC4isfromValto 

Be.IncertainembodimentstheaminoacidsubstitutionatpositionTRAC26isfromThrtoBe.  

IncertainembodimentstheaminoacidsubstitutionatpositionTRAC39isfromValtoBe.In 

certainembodimentstheaminoacidsubstitutionatpositionTRAC85isfromAlatoVal.In 

certainembodimentstheaminoacidsubstitutionatpositionTRAC105isfromAlatoSer.In 

25 certainembodimentstheaminoacidsubstitutionatpositionTRAC120isfromPhetoTyr.In 

certainembodimentstheaminoacidsubstitutionatpositionTRBC6isfromValtoBeorLeu.In 

certainembodimentstheaminoacidsubstitutionatpositionTRBC36isfromHistoPhe.In 

26 

ix)anaminoacidsubstitutionatpositionTRBC86fromSertoAlaorThrand
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certainembodimentstheaminoacidsubstitutionatpositionTRBC86isfromSertoThr.Incertain 

embodimentstheaminoacidsubstitutionatpositionTRBC45.3isfromValtoThr.  

100961 IncertainembodimentstheTCRconstructscompriseoneormorestabilizingpoint 

mutationsselectedfrom: 

5 i)anaminoacidsubstitutionatpositionTRAC4fromValtoIle; 

ii)anaminoacidsubstitutionatpositionTRAC26fromThrtoIle; 

iii)anaminoacidsubstitutionatpositionTRAC39fromValto11e 

iv)anaminoacidsubstitutionatpositionTRAC85fromAlatoVab 

v)anaminoacidsubstitutionatpositionTRAC105fromAlatoSer 

10 vi)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyr; 

vii)anaminoacidsubstitutionatpositionTRBC6fromValtoIleorLew 

viii)anaminoacidsubstitutionatpositionTRBC36fromHistoPhe; 

ix)anaminoacidsubstitutionatpositionTRBC86fromSertoThrand 

x)anaminoacidsubstitutionatpositionTRBC45.3fromValtoThr.  

15 100971 A"looptruncationmutation asusedhereinreferstoamutationthatshortensa 

thelooporbyreplacementofallorapartoftheloopwithashortersequenceofaminoacids.In 

certainembodimentstheTCRconstructsmaycomprisealooptruncationmutationthatshortens 

theDEloopintheCf3domainoftheTCRconstruct.TheDEloopintheCf3domainis13amino 

20 acidsinlengthandextendsfrompositionTRBC84.1topositionTRBC85. 1. hisome 

embodimentsthelooptruncationmutationshortenstheDEloopintheCf3domainoftheTCR 

constructbybetween1and10aminoacids.Insomeembodimentsthelooptruncationmutation 

shortenstheDEloopintheCf3domainoftheTCRconstructbybetween1and9aminoacids 

between1and8aminoacidsbetween1and7aminoacidsbetween1and6aminoacidsbetween 

25 1and5aminoacidsorbetween1and4aminoacids.  

27 

naturallyoccurringloopinthewild-typeTCRsequencebydeletionofoneormoreaminoacidsin
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[0098J Incertainnon-humanspeciestheDEloopintheTCRCf3domaindiffersinaminoacid 

sequencetotheDEloopinthehumanTCRCf3domainandnotablyis3or4residuesshorterthan 

thehumanTCRDEloop.AccordinglyincertainembodimentstheTCRconstructscomprisea 

looptruncationmutationthatisadeletionofoneormoreaminoacidsforexamplebetween1and 

5 4consecutiveaminoacidsorbetween1and3consecutiveaminoacidsoftheDEloopintheCf3 

domainoftheTCRconstruct.InsomeembodimentstheTCRconstructcomprisesaloop 

truncationmutationthatisadeletionoftheaminoacidsatpositionsTRBC84.5to85.6.  

S 

[0099J IncertainembodimentstheTCRconstructscompnsealooptruncationmutationthatis 

areplacementofallorapartoftheDEloopintheCf3domainoftheTCRconstructwithashorter 

10 sequenceofaminoacidssuchthattheDEloopisshortenedbybetween1and8aminoacidsfor 

examplebetween1and7aminoacidsorbetween1and6aminoacids.  

1001001InsomeembodimentstheTCRconstructscomprisealooptruncationmutationthatisa 
replacementofbetween5and13consecutiveaminoacidsoftheDEloopwithashortersequence 

ofaminoacids.InsomeembodimentstheTCRconstructscomprisealooptruncationmutation 

15 thatisareplacementofbetween5and10consecutiveaminoacidsforexamplebetween5and9 

between5and8,orbetween5and7consecutiveaminoacidsoftheDEloopwithashorter 

sequenceofaminoacids.  

1001011Insomeembodimentstheshorteraminoacidsequenceisselectedsuchthatitprovidesa 

20 andthusallowsforformationofabeta-turn.Aminoacidsequencesthatallowfortheformationof 

abeta-turncanbereadilyidentifiedusingforexamplesequenceanalyzingsoftwareandprograms 

knownintheart.Insuchembodimentstheshorteraminoacidsequenceistypicallybetween2 

and4aminoacidsinlength.InsomeembodimentstheTCRconstructscomprisealooptruncation 

mutationthatisareplacementofbetween5and13consecutiveaminoacidsforexamplebetween 

25 5and10consecutiveaminoacidsbetween5and9,between5and8,orbetween5and7 

consecutiveaminoacidsoftheDEloopwithashortersequenceofaminoacidsthatallowsfor 

formationofabeta-turn.InsomeembodimentstheTCRconstructscomprisealooptruncation 

mutationthatisareplacementofbetween5and13consecutiveaminoacidsforexamplebetween 

5and10consecutiveaminoacidsbetween5and9,between5and8,orbetween5and7 

28 

beta-turnmotifeitheraloneorincombinationwithflankingaminoacidsatthesiteofinsertion
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consecutiveaminoacidsoftheDEloopwithashortersequenceofbetween2and4aminoacids 

thatallowsforformationofabeta-turn.InsomeembodimentstheTCRconstructcomprisesa 

looptruncationmutationthatisareplacementoftheaminoacidsatpositionsTRBC84.4to85.4 

withashortersequenceofbetween2and4aminoacidsthatallowsforformationofabeta-turn.  

5 InsomeembodimentstheTCRconstructcomprisesalooptruncationmutationthatisa 

replacementoftheaminoacidsatpositionsTRBC84.4to85.4withtheaminoacidsGly-Asn.  

1001021IncertainembodimentstheTCRconstructscompriseoneormorelooptruncation 

mutationsselectedfrom: 

adeletionofbetween1and4consecutiveaminoacidsoftheDEloopintheCf3domainof 

10 theTCRconstructand 

areplacementofbetween5and7consecutiveaminoacidsoftheDEloopintheCf3domain 

oftheTCRconstructwithanaminoacidsequenceofbetween2and4aminoacidsthatallows 

forformationofabeta-turn.  

1001031IncertainembodimentstheTCRconstructscompriseoneormorelooptruncation 

15 mutationsselectedfrom: 

adeletionofbetween1and4consecutiveaminoacidsoftheDEloopintheCf3domainof 

areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacidsequence 

ofbetween2and4aminoacidsthatallowsforformationofabeta-turn.  

20 1001041IncertainembodimentstheTCRconstructscompriseoneormorelooptruncation 

mutationsselectedfrom: 

adeletionoftheaminoacidsatpositionsTRBC84.5to85.6,and 

areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withtheaminoacidsGly

Asn.  

25 III. Combinations ofStabilizing Mutations 

29 

theTCRconstructand
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1001051TheTCRconstructsofthepresentdisclosuremaycompriseoneoracombinationofthe 
stabilizingmutationsdescribedherein.  

1001061IncertainembodimentstheTCRconstructscompriseoneormoreofthefollowing 

stabilizingmutations: 
5 a)adisulfidebondformedbetween:S 

acysteineresiduecomprisedbyanaminoacidextension 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacid 

extensionisbetween1andabout10aminoacidsinlengthandii)thenaturallyoccurring 

cysteineresidueatpositionTRAC128intheCccdomainoftheTCRalphachainpolypeptide 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

10 79* 

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11~ 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11* 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11~ 

0adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11* 

15 g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11~ 

h)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC39andTRAC85 

j)anaminoacidsubstitutionatpositionTRAC4fromValtoAlaThrIleLeuorMet; 

k)anaminoacidsubstitutionatpositionTRAC26fromThrtoAlaValIleLeuorMet 

20 1)anaminoacidsubstitutionatpositionTRAC39fromValtoAlaThrBeLeuorMet 

m)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrValBeorMet 
n)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerThrGluGlnAspAsn 

, , , 

HisLysorArg; 

o)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyrorHis 

25 p)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrBeLeuorMet; 

30 

i)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC26andTRAC85. 1~
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q)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTm, 

r)anaminoacidsubstitutionatpositionTRBC86fromSertoAlaorThr 

s)anaminoacidsubstitutionatpositionTRBC45.3fromValtoSerThrGlu, GinAspAsn 

HisLysorArg; 

5 t)adeletionofbetween1and4consecutiveaminoacidsoftheDEloopintheCf3domainofthe 

TCRconstructand 

u)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacidsequence 

ofbetween2and4aminoacidsthatallowsforformationofabeta-turn.  

1001071InsomeembodimentstheaminoacidextensionattheC-terminusoftheC13domainof 

10 theTCRbetachainpolypeptidecomprisesalloraportionofahingeregionsequencefroman 

immunoglobulinorfromaTCR.InsomeembodimentstheaminoacidextensionattheC-terminus 

oftheCf3domainoftheTCRbetachainpolypeptidehasthesequence:EPKSC[SEQlIDNO:19] 

orEPKSCDKTHT[SEQlIDNO:16].  

1001081InsomeembodimentstheaminoacidsubstitutionatpositionTRAC4isfromValtolie.  

15 InsomeembodimentstheaminoacidsubstitutionatpositionTRAC26isfromThrtoTie.Insome 

embodimentstheaminoacidsubstitutionatpositionTRAC39isfromValtolie.Insome 

embodimentstheaminoacidsubstitutionatpositionTRAC85isfromAlatoVal.Insome 

embodimentstheaminoacidsubstitutionatpositionTRAC120isfromPhetoTyr.Insome 

20 embodimentstheaminoacidsubstitutionatpositionTRBC6isfromValtoLeuorBe.Insome 

embodimentstheaminoacidsubstitutionatpositionTRBC36isfromHistoPhe.Insome 

embodimentstheaminoacidsubstitutionatpositionTRBC86isfromSertoThr.lbsome 

embodimentstheaminoacidsubstitutionatpositionTRBC45.3isfromValtoThr.  

1001091Insomeembodimentsthedeletionofbetween1and4consecutiveaminoacidsofthe 

25 DEloopintheCf3domainoftheTCRconstructisadeletionoftheaminoacidsatpositionsTRBC 

84.5to85.6.  

31 

embodimentstheaminoacidsubstitutionatpositionTRAC105isfromAlatoSer.Insome
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1001101InsomeembodimentsthereplacementoftheaminoacidsatpositionsTRBC84.4to85.4 
iswiththeaminoacidsGly-Asn.  

1001111CombinationsofanyoftheforegoingembodimentsforTCRconstructsarealso 

contemplatedandeachcombinationformsaseparateembodimentforthepurposesofthepresent 

5 disclosure.  

1001121InsomeembodimentstheTCRconstructscompriseoneormoreofthefollowing 

stabilizingmutations: 
a)adisulfidebondformedbetween:S 

acysteineresiduecomprisedbyanaminoacidextension 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacid 

10 extensionhasthesequence:EPKSC[SEQIDNO:19]orEPKSCDKTHT[SEQlIDNO:16],and 

ii)thenaturallyoccurringcysteineresidueatpositionTRAC128intheCctdomainoftheTCR 

alphachainpolypeptide~ 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84,2andTRBC 

79, 

15 c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11' 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11' 

0adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11' 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11' 

20 h)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC39andTRAC85' 

i)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC26andTRAC85.1' 

BanaminoacidsubstitutionatpositionTRAC4fromValtoIle' 

k)anaminoacidsubstitutionatpositionTRAC26fromThrtoBe' 

1)anaminoacidsubstitutionatpositionTRAC39fromValtoBe; 

25 m)anaminoacidsubstitutionatpositionTRAC85fromAlatoVal; 

32 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11'
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n)anaminoacidsubstitutionatpositionTRAC105fromAlatoSer 

o)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyr; 

p)anaminoacidsubstitutionatpositionTRBC6fromValtoLeuor11e 

q)anaminoacidsubstitutionatpositionTRBC36fromHistoPhe 

5 r)anaminoacidsubstitutionatpositionTRBC86fromSertoThr 

s)anaminoacidsubstitutionatpositionTRBC45.3fromValtoThr 

t)adeletionoftheaminoacidsatpositionsTRBC84.5to85.6,and 

u)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withtheaminoacidsGly

Asn.  

10 1100113JIncertainembodimentstheTCRconstructsofthepresentdisclosurecomprisea 

combinationoftwoormoreofthestabilizingmutationsdescribedherein.Combinationsof 

stabilizingmutationsthatmaybecomprisedbytheTCRconstructsincludecombinationsofnon

naturallyoccurringinterchaindisulfidebondscombinationsofnon-naturallyoccurringintrachain 

disulfidebondscombinationsofpointmutationsandlooptruncationmutationsandcombinations 

15 comprisingdifferentcategoriesofstabilizingmutations.  

1001141IncertainembodimentstheTCRconstructscomprisetwoormoreofthefollowing 

stabilizingmutations: 

acysteineresiduecomprisedbyanaminoacidextension 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacid 

20 extensionisbetween1andabout10aminoacidsinlengthandii)thenaturallyoccurring 

cysteineresidueatpositionTRAC128intheOxdomainoftheTCRalphachainpolypeptide~ 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84andTRBC79 

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84,2andTRBC 

79.  

25 d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122andTRBC12~ 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11* 

33 

a)adisulfidebondformedbetween:S
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0adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11* 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11~ 

h)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11* 

i)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11~ 

5 ¾adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC39andTRAC85; 

k)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC26andTRAC85. 1~ 

1)anaminoacidsubstitutionatpositionTRAC4fromValtoAlaThrlieLeuorMet; 

m)anaminoacidsubstitutionatpositionTRAC26fromThrtoAlaVallieLeuorMet; 

n)anaminoacidsubstitutionatpositionTRAC39fromValtoAlaThrlieLeuorMet 

10 o)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrVallieorMet 
p)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerThrGluGinAspAsn 

, , , 

HisLysorArg; 

q)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyrorHiw 

r)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrlieLeuorMet; 

15 s)anaminoacidsubstitutionatpositionTRLBC36fromHistoPheTyrOf 9 

u)anaminoacidsubstitutionatpositionTRBC45.3fromValtoSerThrGluGinAspAsn 

, , , 

HisLysorArg; 

v)adeletionofbetween1and4consecutiveaminoacidsoftheDEloopintheCf3domainof 

20 theTCRconstructand 

w)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacidsequence 

ofbetween2and4aminoacidsthatallowsforformationofabeta-turn.  

1001151InsomeembodimentstheaminoacidextensionattheC-terminusoftheC13domainof 
theTCRbetachainpolypeptidecomprisesalloraportionofahingeregionsequencefroman 

25 immunoglobulinorfromaTCR.InsomeembodimentstheaminoacidextensionattheC-terminus 

34 

t)anaminoacidsubstitutionatpositionTRBC86fromSertoAlaorThy
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oftheCf3domainoftheTCRbetachainpolypeptidehasthesequence:EPKSC[SEQlIDNO:19] 

orEPKSCDKTHT[SEQlIDNO:16].  

1001161InsomeembodimentstheaminoacidsubstitutionatpositionTRAC4isfromValtolie.  

InsomeembodimentstheaminoacidsubstitutionatpositionTRAC26isfromThrtolie.Insome 

5 embodimentstheaminoacidsubstitutionatpositionTRAC39isfromValtolie.Insome 

embodimentstheaminoacidsubstitutionatpositionTRAC85isfromAlatoVal.Insome 

embodimentstheaminoacidsubstitutionatpositionTRAC105isfromAlatoSer.Insome 

embodimentstheaminoacidsubstitutionatpositionTRAC120isfromPhetoTyr.Insome 

embodimentstheaminoacidsubstitutionatpositionTRBC6isfromValtoLeuorBe.Insome 

10 embodimentstheaminoacidsubstitutionatpositionTRBC36isfromHistoPhe.Insome 

embodimentstheaminoacidsubstitutionatpositionTRBC86isfromSertoThr.lbsome 

embodimentstheaminoacidsubstitutionatpositionTRBC45.3isfromValtoThr.  

1100117JInsomeembodimentsthedeletionofbetween1and4consecutiveaminoacidsofthe 

DEloopintheCf3domainoftheTCRconstructisadeletionoftheaminoacidsatpositionsTRBC 

15 84.5to85.6.  

1001181InsomeembodimentsthereplacementoftheaminoacidsatpositionsTRBC84.4to85.4 

iswiththeaminoacidsGly-Asn.  

contemplatedandeachcombinationformsaseparateembodimentforthepurposesofthepresent 

20 disclosure.  

1001201InsomeembodimentstheTCRconstructscomprisetwoormoreofthefollowing 

stabilizingmutations: 
a)adisulfidebondformedbetween:S 

acysteineresiduecomprisedbyanaminoacidextension 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacid 

25 extensionhasthesequence:EPKSC[SEQIDNO:19]orEPKSCDKTHT[SEQlIDNO:16],and 

ii)thenaturallyoccurringcysteineresidueatpositionTRAC128intheCctdomainoftheTCR 

alphachainpolypeptide 
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1001191CombinationsofanyoftheforegoingembodimentsforTCRconstructsarealso
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b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84andTRBC79 

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

79.  

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122andTRBC1% 

5 e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11* 

t)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11~ 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11* 

h)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11~ 

i)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11~ 

10 ¾adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC39andTRAC85; 

k)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC26andTRAC85. 1~ 

1)anaminoacidsubstitutionatpositionTRAC4fromValtolie' 

m)anaminoacidsubstitutionatpositionTRAC26fromThrtolie' 

n)anaminoacidsubstitutionatpositionTRAC39fromValtolie' 

15 o)anaminoacidsubstitutionatpositionTRAC85fromAlatoVal' 

q)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyr; 

r)anaminoacidsubstitutionatpositionTRBC6fromValtolieorLeu' 

s)anaminoacidsubstitutionatpositionTRBC36fromHistoPhe' 

20 t)anaminoacidsubstitutionatpositionTRBC86fromSertoThr' 

u)anaminoacidsubstitutionatpositionTRBC45.3fromValtoThr' 

v)adeletionoftheaminoacidsatpositionsTRBC84.5to85.6,and 

w)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withtheaminoacidsGly

Asn.  

36 

p)anaminoacidsubstitutionatpositionTRAC105fromAlatoSer'
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1001211IncertainembodimentstheTCRconstructscompriseacombinationofafirstnon

naturallyoccurringinterchaindisulfidebondandoneormoreadditionalstabilizingmutations 

wheretheadditionalstabilizingmutationsmaybeadditionalnon-naturallyoccurringinterchain 

disulfidebondsnon-naturallyoccurringintrachaindisulfidebondspointmutationsloop 

5 truncationmutationsorcombinationsthereofasdescribedherein.  

1001221InsomeembodimentsinwhichtheTCRconstructcomprisesafirstnon-naturally 

occurringinterchaindisulfidebondandoneormoreadditionalstabilizingmutationsthefirstnon

naturallyoccurringinterchaindisulfidebondmaybeaknownstabilizinginterchaindisulfidebond 

oritmaybeoneofthestabilizinginterchaindisulfidebondsdescribedhereinExamplesofknown 

10 stabilizinginterchaindisulfidebondsincludebutarenotlimitedtotheinterchaindisulfidebonds 

listedinTable1.  

Table1:TCRStabilityEnhancingInterchainDisulfideBonds 

Position on Alpha Chain PositiononBetaChain Reference 

TRAC84Thr->Cys TRBC79Ser->Cys Boulteretal.,2003,PEDS, 
16:707-711 

TRAC 48 Thr->Cys TRBC 57 Ser->Cys wo2004/0743221 

TRAC 45 Thr->Cys TPJBC77 Ser->Cys wo2004/0743221 

TPAC 10 Tyr->Cys TRBC 17 Ser->Cys wo2004/0743221 

TRALC 15 Ser-> Cys TRBC 15 Glu->Cys wo2004/0743221 

TRAC 53 Arg->Cys TRBC 54 Ser->Cys wo2016/0708141 

TRAC 89Pro->Cys TRBC 19Ala-> Cys wo2016/0708141 

TPAC 10 Tyr->Cys TRBC 20 Glu->Cys wo2016/0708141 

TRAV46 TRBC 82Pro -> Cys wo2016/184258 

TRAV47 TRBC83 Gln->Cys wo2016/184258 

TPAV46 TRBC83 Gln->Cys wo2016/184258 

TPAV47 TRBC 82Pro -> Cys wo2016/184258 

TPAC 84.5 ALRG->Cys TRBC 45.5 Ser-> Cys wo2016/0708141 

TPAC 122PRO -> Cys TRBC 12Ala-> Cys wo2016/0708141 

TPAC 5 Tyr-> Cys TRBC 13 Glu->Cys WO2016/0708141 
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TPAC 45 Thr->Cys TRBC 59Asp -> Cys wo2004/0743221
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Position on Alpha Chain PositiononBetaChain Reference 

TRAV49 TRLBV120 Reiteretal.,1995,Immunity, 
____________________________________________________________ 2(3):281-7 

TRAV120 TRBV49 Reiteretal.,1995,Immunity, 
______________________________________________________________ 2(3):281-7 

1 TRACandTRBCnumberingusedinthisreferenceisasusedinGarboezietal 1996,Nature 

384(6605):134-141 

1001231Incertainembodimentsthefirstnon-naturallyoccurringinterchaindisulfidebond 

comprisedbytheTCRconstructistheICDisulfide(i.e.adisulfidebondbetweencysteineresidue 

5 substitutionsatpositionTRAC84intheTCRalphachainpolypeptideandpositionTRBC79in 

theTCRbetachainpolypeptide).  

1001241Incertainembodimentsthefirstnon-naturallyoccurringinterchaindisulfidebond 

4 comprisedbytheTCRconstructisselectedfrom.  

a)adisulfidebondformedbetween:e acysteineresiduecomprisedbyanaminoacidextension 

10 attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacid 

extensionisbetween1andabout10aminoacidsinlengthandii)thenaturallyoccurring 

cysteineresidueatpositionTRAC128intheOxdomainoftheTCRalphachainpolypeptide~ 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

15 c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122andTRBC12 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11' 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11' 

9adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11' 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11 

20 and 

h)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11.  

38 

79,
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[00125JInsomeembodimentstheaminoacidextensionattheC-terminusoftheCf3domainof 

theTCRbetachainpolypeptidecomprisesalloraportionofahingeregionsequencefroman 

immunoglobulinorfromaTCR.  

1001261Insomeembodimentsthefirstnon-naturallyoccurringinterchaindisulfidebond 

comprisedbytheTCRconstructisselected 4 

a)adisulfidebondformedbetween:i)acysteineresidueinanaminoacidextensionattheC

terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacidextension 

hasthesequence:EPKSC[SEQlIDNO:19]orEPKSCDKTHT[SEQIDNO:16],andii)the 

naturallyoccurringcysteineresidueatpositionTRAC128intheCctdomainoftheTCRalpha 

10 chainpolypeptide 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

79.  

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122andTRBC12 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11~ 

15 e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11~ 

t)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11~ 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11 

h)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11.  

20 1001271Incertainembodimentsthefirstnon-naturallyoccurringinterchaindisulfidebond 
4 comprisedbytheTCRconstructisselectedfrom.  

a)adisulfidebondformedbetween:S 
acysteineresiduecomprisedbyanaminoacidextension 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacid 

extensionisbetween1andabout10aminoacidsinlengthandii)thenaturallyoccurring 

25 cysteineresidueatpositionTRAC128intheCctdomainoftheTCRalphachainpolypeptide 

and 
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and
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b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

79, 

[00128JInsomeembodimentstheaminoacidextensionattheC-terminusoftheCf3domainof 

theTCRbetachainpolypeptidecomprisesalloraportionofahingeregionsequencefroman 

5 immunoglobulinorfromaTCR.  

1001291Insomeembodimentsthefirstnon-naturallyoccurringinterchaindisulfidebond 

comprisedbytheTCRconstructisselectedfrom.  

a)adisulfidebondformedbetween:i)acysteineresidueinanaminoacidextensionattheC

terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacidextension 

10 hasthesequence:EPKSC[SEQlIDNO:19]orEPKSCDKTHT[SEQIDNO:16],andii)the 

naturallyoccurringcysteineresidueatpositionTRAC128intheCctdomainoftheTCRalpha 

chainpolypeptideand 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

79.  

15 1001301Incertainembodimentsthefirstnon-naturallyoccurringinterchaindisulfidebond 
4 comprisedbytheTCRconstructisselectedfrom.  

a)adisulfidebondformedbetween:S 
acysteineresiduecomprisedbyanaminoacidextension 

extensionisbetween1andabout10aminoacidsinlengthandii)thenaturallyoccurring 

20 cysteineresidueatpositionTRAC128intheOxdomainoftheTCRalphachainpolypeptide' 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

79,and 

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84andTRBC79 

(theICDisulfide).  

25 1001311InsomeembodimentstheaminoacidextensionattheC-terminusoftheCf3domainof 

theTCRbetachainpolypeptidecomprisesalloraportionofahingeregionsequencefroman 

immunoglobulinorfromaTCR.  
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attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacid
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1001321Incertainembodimentsthefirstnon-naturallyoccurringinterchaindisulfidebond 
4 comprisedbytheTCRconstructisselectedfrom.  

a)adisulfidebondformedbetween:i)acysteineresidueinanaminoacidextensionattheC

terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacidextension 

5 hasthesequence:EPKSC[SEQlIDNO:19]orEPKSCDKTHT[SEQIDNO:16],andii)the 

naturallyoccurringcysteineresidueatpositionTRAC128intheCctdomainoftheTCRalpha 

chainpolypeptide 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

79,and 

10 c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84andTRBC79 

(theICDisulfide).  

1001331Incertainembodimentstheoneormoreadditionalstabilizingmutationscombinedwith 

thefirstnon-naturallyoccurringinterchaindisulfidebondareselectedfromthefollowingwhere 

thefirstnon-naturallyoccurringinterchaindisulfidebondandanyadditionalinterchaindisulfide 

15 bondaredifferent: 
a)adisulfidebondformedbetween:S 

acysteineresiduecomprisedbyanaminoacidextension 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacid 

extensionisbetween1andabout10aminoacidsinlengthandii)thenaturallyoccurring 

20 b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

79.  

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122andTRBC12 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11~ 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11* 

25 t)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11~ 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11* 

h)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11~ 
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cysteineresidueatpositionTRAC128intheCetdomainoftheTCRalphachainpolypeptide
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i)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC39andTRAC85; 

BadisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC26andTRAC85.1~ 

k)anaminoacidsubstitutionatpositionTRAC4fromValtoAlaThrlieLeuorMet; 

1)anaminoacidsubstitutionatpositionTRAC26fromThrtoAlaValBeLeuorMet 

5 m)anaminoacidsubstitutionatpositionTRAC39fromValtoAlaThrBeLeuorMet; 

n)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrValBeorMet 
o)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerThrGluGlnAspAsn 

, , , 

HisLysorArg; 

p)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyrorHis 

10 q)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrBeLeuorMet; 

r)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTy; 

s)anaminoacidsubstitutionatpositionTRBC86fromSertoAlaorThr 

t)anaminoacidsubstitutionatpositionTPJ3C45.3fromValtoSerThrGlu, GlnAspAsn 

HisLysorArg; 

15 u)adeletionofbetween1and4consecutiveaminoacidsoftheDEloopintheCf3domainof 

theTCRconstructand 

ofbetween2and4aminoacidsthatallowsforformationofabeta-turn.  

1001341InsomeembodimentstheaminoacidextensionattheC-terminusoftheCf3domainof 

20 theTCRbetachainpolypeptidecomprisesalloraportionofahingeregionsequencefroman 

immunoglobulinorfromaTCR.InsomeembodimentstheaminoacidextensionattheC-terminus 

oftheCf3domainoftheTCRbetachainpolypeptidehasthesequence:EPKSC[SEQlIDNO:19] 

orEPKSCDKTHT[SEQlIDNO:16].  

1001351InsomeembodimentstheaminoacidsubstitutionatpositionTRAC4isfromValtoBe.  

25 InsomeembodimentstheaminoacidsubstitutionatpositionTRAC26isfromThrtoBe.Insome 

embodimentstheaminoacidsubstitutionatpositionTRAC39isfromValtoBe.Insome 
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v)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacidsequence
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embodimentstheaminoacidsubstitutionatpositionTRAC85isfromAlatoVal.lbsome 

embodimentstheaminoacidsubstitutionatpositionTRAC105isfromAlatoSer.Insome 

embodimentstheaminoacidsubstitutionatpositionTRAC120isfromPhetoTyr.Insome 

embodimentstheaminoacidsubstitutionatpositionTRBC6isfromValtoLeuorlie.Insome 

5 embodimentstheaminoacidsubstitutionatpositionTRBC36isfromHistoPhe.Insome 

embodimentstheaminoacidsubstitutionatpositionTRBC86isfromSertoThr.Insome 

embodimentstheaminoacidsubstitutionatpositionTRBC45.3isfromValtoThr.  

1001361Insomeembodimentsthedeletionofbetween1and4consecutiveaminoacidsofthe 

DEloopintheCf3domainoftheTCRconstructisadeletionoftheaminoacidsatpositionsTRBC 

10 84.5to85.6.  

1001371InsomeembodimentsthereplacementoftheaminoacidsatpositionsTRBC84.4to85.4 

iswiththeaminoacidsGly-Asn.  

1001381CombinationsofanyoftheforegoingembodimentsforTCRconstructsarealso 

contemplatedandeachcombinationformsaseparateembodimentforthepurposesofthepresent 

15 disclosure.  

1001391Insomeembodimentstheoneormoreadditionalstabilizingmutationscombinedwith 

thefirstnon-naturallyoccurringinterchaindisulfidebondareselectedfromthefollowingwhere 

bondaredifferent: 

20 a)adisulfidebondformedbetween:i)acysteineresidueinanaminoacidextensionattheC

terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacidextension 

hasthesequence:EPKSC[SEQlIDNO:19]orEPKSCDKTHT[SEQIDNO:16],andii)the 

naturallyoccurringcysteineresidueatpositionTRAC128intheCciidomainoftheTCRalpha 

chainpolypeptide~ 

25 b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84.2andTRBC 

79.  

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122andTRBC12~ 
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thefirstnon-naturallyoccurringinterchaindisulfidebondandanyadditionalinterchaindisulfide
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d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11* 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11~ 

0adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11* 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11~ 

5 h)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11* 

i)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC39andTRAC85; 

j)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC26andTRAC85.1~ 

k)anaminoacidsubstitutionatpositionTRAC4fromValto11e 

1)anaminoacidsubstitutionatpositionTRAC26fromThrtolie; 

10 m)anaminoacidsubstitutionatpositionTRAC39fromValto11e 

n)anaminoacidsubstitutionatpositionTRAC85fromAlatoVab 

o)anaminoacidsubstitutionatpositionTRAC105fromAlatoSer 

p)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyr; 

q)anaminoacidsubstitutionatpositionTRBC6fromValtolieorLeu 

15 r)anaminoacidsubstitutionatpositionTRBC36fromHistoPhe 

t)anaminoacidsubstitutionatpositionTRBC45.3fromValtoThr 

u)adeletionoftheaminoacidsatpositionsTRBC84.5to85.6,and 

v)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withtheaminoacidsGly

20 Asn.  

1001401Incertainembodimentstheoneormoreadditionalstabilizingmutationscombinedwith 

anon-naturallyoccurringinterchaindisulfidebondareselectedfromthefollowing: 

a)anaminoacidsubstitutionatpositionTRAC39fromValtoAlaThrIleLeuorMet; 

b)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrValIleorMet; 
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s)anaminoacidsubstitutionatpositionTRBC86fromSertoThy
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c)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrlieLeuorMetand 

d)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTrp.  

1001411Incertainembodimentstheoneormoreadditionalstabilizingmutationscombinedwith 

anon-naturallyoccurringinterchaindisulfidebondareselectedfromthe 9 

5 a)anaminoacidsubstitutionatpositionTRAC39fromValto11e 

b)anaminoacidsubstitutionatpositionTRAC85fromAlatoVak 

c)anaminoacidsubstitutionatpositionTRBC6fromValtoIleand 

d)anaminoacidsubstitutionatpositionTRBC36fromHistoPhe.  

1001421Incertainembodimentstheadditionalstabilizingmutationscombinedwithanon

10 naturallyoccurringinterchaindisulfidebondarethefollowing: 

a)anaminoacidsubstitutionatpositionTRAC39fromValtoile' 

b)anaminoacidsubstitutionatpositionTRAC85fromAlatoVak 

c)anaminoacidsubstitutionatpositionTRBC6fromValtoIleand 

d)anaminoacidsubstitutionatpositionTRBC36fromHistoPhe.  

15 [00143JIncertainembodimentstheTCRconstructscompriseafirstnon-naturally S 

naturallyoccurringdisulfidebondisadisulfidebondformedbetween:i)acysteineresidue 

comprisedbyanaminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachain 

polypeptidewheretheaminoacidextensionisbetween1andabout10aminoacidsinlengthand 

20 ii)thenaturally occumngcysteineresidueatpositionTRAC128intheCetdomainoftheTCR 

alphachainpolypeptideandtheoneormorestabilizingmutationscompriseanadditionalnon

naturallyoccurringinterchaindisulfidebondselectedfrom: 

a)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84andTRBC79 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC84,2andTRBC 

25 79~ 

45 

interchaindisulfidebondandoneormoreadditionalstabilizingmutationswherethefirstnon-
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c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122andTRBC1Z 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11~ 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11* 

t)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11~ 

5 g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11 

and 

h)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11.  

1001441InsomeembodimentstheaminoacidextensionattheC-terminusoftheC13domainof 

theTCRbetachainpolypeptidecomprisesalloraportionofahingeregionsequencefroman 

10 immunoglobulinorfromaTCR.  

1001451Insomeembodimentsthefirstnon-naturallyoccurringinterchaindisulfidebond 

comprisedbytheTCRconstructisadisulfidebondformedbetween:i)acysteineresidueinan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

wheretheaminoacidextensionhasthesequence:EPKSC[SEQIDNO:19]orEPKSCDKTHT 

15 [SEQlIDNO:16],andii)thenaturallyoccurringcysteineresidueatpositionTRAC128intheCu 

domainoftheTCRalphachainpolypeptide.  

S 

interchaindisulfidebondandoneormoreadditionalstabilizingmutationswherethefirstnon

naturallyoccurringdisulfidebondisadisulfidebondbetweencysteineresiduesubstitutionsat 

20 positionsTRAC84.2andTRBC79,andtheoneormorestabilizingmutationscomprisean 

additionalnon-naturallyoccurringinterchaindisulfidebondselectedfrom: 

a)adisulfidebondformedbetween:S acysteineresiduecomprisedbyanaminoacidextension 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidewheretheaminoacid 

extensionisbetween1andabout10aminoacidsinlengthandii)thenaturallyoccurring 

25 cysteineresidueatpositionTRAC128intheCudomainoftheTCRalphachainpolypeptide 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122andTRBC12 
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[00146JIncertainembodimentstheTCRconstructscompriseafirstnon-naturallyoccurnng
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c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124andTRBC11* 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125andTRBC11~ 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126andTRBC11* 

t)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127andTRBC11 

5 and 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128andTRBC11.  

1001471IncertainembodimentstheTCRconstructsofthepresentdisclosurecomprisea 

combinationofafirstnon-naturallyoccurringinterchaindisulfidebondandoneormoreadditional 

stabilizingmutationswherethecombinationisoneofthecombinationsassetforthforanyoneof 

10 thevariantslistedinTable2(Fig.11).InsomeembodimentstheTCRconstructsofthepresent 

disclosurecompriseacombinationofafirstnon-naturallyoccurringinterchaindisulfidebondand 

oneormoreadditionalstabilizingmutationswherethecombinationisoneofthecombinationsas 

setforthforanyoneofthevariantslistedinTable3(Fig.12).  

1001481IncertainembodimentstheTCRconstructsofthepresentdisclosurecomprisea 

15 combinationoftwoormorestabilizingmutationswherethestabilizingmutationsarepoint 

mutationsand/orlooptruncationmutations.InsomeembodimentstheTCRconstructscomprise 

twoormorestabilizingmutationsselectedfrom: 

ii)anaminoacidsubstitutionatpositionTRAC26fromThrtoAlaValBeLeuorMet 

20 iii)anaminoacidsubstitutionatpositionTRAC39fromValtoAlaThrBeLeuorMet 

iv)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrValBeorMet 

v)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerThrGluGlnAsp, 
S 

AsnHisLysorArg; 

vi)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyrorHis 

25 vii)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrBeLeuorMet; 

viii)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTy; 
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i)anaminoacidsubstitutionatpositionTRAC4fromValtoAlaThrIleLeuorMet
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ix)anaminoacidsubstitutionatpositionTRBC86fromSertoAlaorThy 

x)anaminoacidsubstitutionatpositionTRBC45.3fromValtoSerThrGluGinAsp, 
S 

AsnHisLysorArg; 

xi)adeletionofbetween1and4consecutiveaminoacidsoftheDEloopintheCf3domain 

5 oftheTCRconstructand 

xii)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacid 

sequenceofbetween2and4aminoacidsthatallowsforformationofabeta-turn.  

1001491InsomeembodimentstheTCRconstructscomprisetwoormorestabilizingmutations 

selectedfrom.  

10 i)anaminoacidsubstitutionatpositionTRAC4fromValtoIle; 

ii)anaminoacidsubstitutionatpositionTRAC26fromThrtolie; 

iii)anaminoacidsubstitutionatpositionTRAC39fromValtoJle~ 

iv)anaminoacidsubstitutionatpositionTRAC85fromAlatoVale 

v)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerf 

15 vi)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyr; 

vii)anaminoacidsubstitutionatpositionTRBC6fromValtolieorLeu~ 

ix)anaminoacidsubstitutionatpositionTRBC86fromSertoThr~ 

x)anaminoacidsubstitutionatpositionTRBC45.3fromValtoThr; 

20 xi)adeletionoftheaminoacidsatpositionsTRBC84.5to85.6,and 

xii)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withtheaminoacids 

Gly-Asn.  

TCRFUSIONPROTEINS 

1001501CertainembodimentsofthepresentdisclosurerelatetoTCRfusionproteinscomprising 
25 oneormoreTCRconstructsasdescribedhereinoperablylinkedtoascaffoldand/ortooneor 
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viii)anaminoacidsubstitutionatpositionTRBC36fromHistoPhe;
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moreadditionalbiologicallyactivemoieties.Thetermoperablylinked" asusedhereinmeans 

thatthecomponentsdescribedareinarelationshippermittingeachofthemtofunctionintheir 

intendedmanner.ATCRconstructmaybedirectlyorindirectlylinkedtothescaffoldoradditional 

biologicallyactivemoietyintheTCRfusionprotein.Byindirectlylinkeditismeantthatagiven 

5 TCRconstructislinkedtothescaffoldorbiologicallyactivemoietyviaanothercomponentfor 

examplealinkerorasecondTCRconstruct.VariousformatsarecontemplatedforTCRfusion 

proteinsasdescribedinmoredetailbelow.  

1001511TCRfusionproteinsofthepresentdisclosuremaycompriseoneTCRconstructorthey 

maycomprisemultipleTCRconstructs.ThenumberofTCRconstructsthatmaybecomprisedby 

10 aTCRfusionproteinwilldependonthenatureofthescaffoldand/oradditionalbiologicallyactive 

moietiescomprisedbythefusionprotein.TypicallyaTCRfusionproteinofthepresentdisclosure 

comprisesbetween1and24TCRconstructs.IncertainembodimentsaTCRfusionproteinmay 

comprisebetween1and12TCRconstructsbetween1and8TCRconstructsbetween1and6 

TCRconstructsbetween1and4TCRconstructsorbetween1and3TCRconstructs.  

15 Scaffolds 

1001521IncertainembodimentstheTCRfusionproteinsofthepresentdisclosurecomprisea 

scaffold.Thescaffoldmaybeforexampleaprotein(includingapeptideorpolypeptide),a 

polymerananoparticleoranotherchemicalentity.WherethescaffoldisaproteineachTCR 

20 oftheproteinscaffoldalthoughlinkagetoaregionotherthantheN-orC-terminusforexample, 

viathesidechainofanaminoacidwithorwithoutalinkerisalsocontemplatedincertain 

embodiments.  

[00153JInembodimentswherethescaffoldisaproteinaTCRconstructmaybelinkedtothe 

scaffoldbygeneticfusionorchemicalconjugation.Inembodimentswherethescaffoldisa 

25 polymerornanoparticleaTCRconstructistypicallylinkedtothescaffoldbychemical 

conjugation.  

1001541IncertainembodimentstheTCRfusionproteincomprisesaproteinscaffold.Examples 

ofproteinscaffoldsincludeimmunoglobulin(Ig)Fcregionsalbuminalbuminanaloguesand 
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constructcomprisedbytheTCRfusionproteinistypicallylinkedtoeithertheN-orC-terminus
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S 

denvativestoxinscytokineschemokinesgrowthfactorsandproteinpairssuchasleucinezipper 

domains(forexampleFosandJun)(Kostelnyetat,1992,Jlmmunol,148:1547-53Wraniket 

at,2012,J.RiotChem.,287:43331-43339),thebarnasebarstarpair(Deyevetat,2003Nat 

Biotechnol,21:1486-1492)andsplitfluorescentproteinpairs(InternationalPublicationNo.WO 

5 2011/13504).Examplesofalbumin denvativesincludethosedescribedinInternational 

PublicationNos.WO2012/116453andWO2014/012082,whichmaybefusedtouptofour 

differentTCRconstructsoptionallyvialinkers.  

1001551 Otherproteinscaffoldsthathavebeendescribedincombinationwithvariousbinding 

domainsarealsocontemplatesincertainembodiments(forexampleseeMtllleretat,2007,JBiol 

al2012,MolCancerTher11:582-593~Valleraetat 
10 Chem,282:12650-12660wMcDonaughet U, 

2005,ClinCancerRes,11:3879-3888wSongetal2006,BiotechAppiBiochem,45:147-154U.S.  
6, 

PatentApplicationPublicationNo.U52009/0285816andInternationalPublicationNos.WO 

2012/116453andWO2014/012082).  

FeRegions 

15 1001561IncertainembodimentstheTCRfusionproteinsdescribedhereincompriseascaffold 

thatisbasedonanimmunoglobulin(Ig)Fcregion.Theterms"Fcregion,""Fc"and"Fcdomain 

asusedinterchangeablyhereinrefertoaC-terminalregionofanimmunoglobulinheavychain 

thatcontainsatleastaportionoftheconstantregion.ThetermincludesnativesequenceFcregions 

20 formingthedimericFcregionthatisapolypeptidecomprisingC-terminalconstantregionsofan 

immunoglobulinheavychainthatiscapableofstableself-association.  

1001571UnlessotherwisespecifiedhereinnumberingofaminoacidresiduesintheFcregionor 

constantregionofanIgisaccordingtotheEUnumberingsystemalsocalledtheEUindexas 

describedinKabatetatSequencesofProteinsofImmunologicalInterest,5thEd.PublicHealth 

25 ServiceNationalInstitutesofHealthBethesdaMID(1991).  

1001581AnFcregionmaycomprisejustaCR3domainorbothaCR3andaCR2domain.The 

CR3domaincomprisestwoCR3sequenceseachcomprisedbyoneofthetwoFcpolypeptidesof 
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andvariantFcregions.An"Fcpolypeptide"ofadimericFcreferstooneofthetwopolypeptides
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thedimericFc.SimilarlytheCR2domaincomprisestwoCR2sequenceseachcomprisedbyone 

ofthetwoFcpolypeptidesofthedimericFc.  

1001591AnIgFcregioncomprisedbyaTCRfusionproteinmaybebasedonanJgGIgAor1gM 

Fcregion.IncertainembodimentstheTCRfusionproteincomprisesascaffoldbasedonanJgG 

5 Fc.InsomeembodimentstheTCRfusionproteincomprisesascaffoldbasedonanIgGiFc.In 

someembodimentstheTCRfusionproteincomprisesascaffoldbasedonahumanJgGFc.In 

someembodimentstheTCRfusionproteincomprisesascaffoldbasedonahumanIgGiFc.  

1001601IncertainembodimentstheIgFcregioncomprisedbytheTCRfusionproteinmaybea 
S 

vanantFcregionthatcomprisesoneormoreaminoacidmodificationsintheCR3domainthe 

10 CR2domainorboth.InsomeembodimentstheIgFcregioncomprisedbytheTCRfusionprotein 
S 

maybeavanantFcregionthatisaheterodimericFccomprisingtwodifferentFcpolypeptides.  

1001611IncertainembodimentstheTCRfusionproteincomprisesascaffoldbasedonavariant 

JgGFcinwhichtheCR3domaincomprisesoneormoreaminoacidmodifications(a"modified 

CR3domain").InsomeembodimentstheTCRfusionproteincomprisesascaffoldbasedona 

vanantJgGFcinwhichtheCR2domaincomprisesoneormoreaminoacidmodifications(a 

modifiedCR2domain').InsomeembodimentstheTCRfusionproteincomprisesascaffold 

basedonavariantJgGFcinwhichtheCR3domaincomprisesoneormoreaminoacid 

ModifiedCH3Domains 

20 1001621IncertainembodimentstheTCRfusionproteindescribedhereincomprisesa 

heterodimericIgFccomprisingamodifiedCR3domain.Insomesuchembodimentsthemodified 

CR3domaincomprisesoneormoreasymmetricaminoacidmodifications.Asusedhereinan 

asymmetricaminoacidmodification"referstoamodificationinwhichanaminoacidataspecific 

positiononthefirstFcpolypeptideisdifferenttotheaminoacidatthecorrespondingpositionon 

25 thesecondFcpolypeptide.Theseasymmetricaminoacidmodificationsmaycomprise 

modificationofonlyoneofthetwoaminoacidsatthecorrespondingpositiononeachFc 
S 

polypeptideortheymaycompnsemodificationsofbothaminoacidsatthecorresponding 

positionsoneachofthefirstandsecondFcpolypeptides.  
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modificationsandtheCR2domaincomprisesoneormoreaminoacidmodifications.
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S 

1001631IncertainembodimentstheTCRfusionproteincompnsesaheterodimericFccomprising 
S 

amodifiedCR3domainwherethemodifiedCR3domaincompnsesoneormoreasymmetric 

aminoacidmodificationsthatpromoteformationoftheheterodimericFcoverformationofa 

homodimericFc.AminoacidmodificationsthatmaybemadetotheCR3domainofanFcinorder 

5 topromoteformationofa S 

heterodimencFcareknownintheartandincludeforexamplethose 
describedinInternationalPublicationNo.WO96/027011("knobsintoholes"),Gunasekaranet 

S 

at,2010,JBiolChem,285,19637-46("electrostaticsteenng"),Davisetat,2010,ProtEngDes 
Sel,23(4):195-202(strandexchangeengineereddomain(SEED)technology)andLabrijnetat 

2013,ProcNatiAcadSdUSA,11O(13):5145-50(Fab-armexchange).Otherexamplesinclude 

10 approachescombiningpositiveandnegativedesignstrategiestoproducestable S 

asymmetrically 
modifiedFcregionsasdescribedinInternationalPublicationNos.WO2012/058768andWO 

2013/063702.  

1001641Incertainembodiments theTCRfusionproteincomprisesascaffoldthatisa 

heterodimericFchavingamodifiedCR3domainasdescribedinInternationalPublicationNo.  

15 WO2012/058768orInternationalPatentPublicationNo.WO2013/063702.  

1001651InsomeembodimentstheTCRfusionproteincomprisesascaffoldthatisa 

heterodimerichumanIgGiFchavingamodifiedCR3domain.Table4belowprovidestheamino 

acidsequenceofthehumanIgGiFcsequencecorrespondingtoaminoacids231to447ofthe 

20 acids231-340ofthefull-lengthhumanIgGiheavychainandtheCR3domainistypicallydefined 

ascomprisingaminoacids341-447ofthefull-lengthhumanIgGiheavychain.  

1001661IncertainembodimentstheTCRfusionproteincomprisesaheterodimericFchavinga 

modifiedCR3domaincomprisingoneormoreasymmetricaminoacidmodificationsthatpromote 

inwhichthemodified 
formationoftheheterodimericFcoverformationofahomodimericFcS 

25 CR3domain S 

compnsesafirstFcpolypeptideincludingaminoacidsubstitutionsatpositionsF405 
andY407,andasecondFcpolypeptideincludingaminoacidsubstitutionsatpositionsT366and 

T394.InsomeembodimentstheaminoacidsubstitutionatpositionF405ofthefirstFc 

polypeptideofthemodifiedCR3domainisF4OSAF4OSIF4OSMF4OSSF405TorF4OSV.In 

someembodimentstheaminoacidsubstitutionatpositionY407ofthefirstFcpolypeptideofthe 
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full-lengthhumanIgGiheavychain.TheCH2domainistypicallydefinedascomprisingamino
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modifiedCR3domainisY4071orY407V.Insomeembodimentstheaminoacidsubstitutionat 

positionT366ofthesecondFcpolypeptideofthemodifiedCR3domainisT3661,T366Lor 

T366M.InsomeembodimentstheaminoacidsubstitutionatpositionT394ofthesecondFc 

polypeptideofthemodifiedCR3domainisT394W.lbsomeembodimentsthefirstFc 

5 polypeptideofthemodifiedCR3domainfurtherincludesanaminoacidsubstitutionatposition 

L351whichisL35lY.InsomeembodimentsthesecondFcpolypeptideofthemodifiedCR3 

domainfurtherincludesanaminoacidsubstitutionatpositionK392selectedfromK392FK392L 

andK392M.InsomeembodimentsoneorbothofthefirstandsecondFcpolypeptidesofthe 

modifiedCR3domainfurthercomprisestheaminoacidsubstitutionT3SOV.  

10 [00167JIncertainembodimentstheTCRfusionproteincomprisesaheterodimericFchavinga 

modifiedCR3domaincomprisingoneormoreasymmetricaminoacidmodificationsthatpromote 

inwhichthemodified 
formationoftheheterodimericFcoverformationofahomodimericFcS 
CR3domain S 

compnsesafirstFcpolypeptideincludingtheaminoacidsubstitutionF405AF4051 
F4OSMF4OSSF4OSTorF4OSVtogetherwiththeaminoacidsubstitutionY4071orY407Vand 

15 asecondFcpolypeptideincludingtheaminoacidsubstitutionT3661,T366LorT366Mtogether 

withtheaminoacidsubstitutionT394W.InsomeembodimentsthefirstFcpolypeptideofthe 

modifiedCR3domainfurtherincludestheaminoacidsubstitutionL35lYand/orthesecondFc 

polypeptideofthemodifiedCR3domainfurtherincludestheaminoacidsubstitutionK392F 

K392LorK392M.InsomeembodimentsoneorbothofthefirstandsecondFcpolypeptidesof 

S 

1001681IncertainembodimentstheTCRfusionproteincompnsesaheterodimericFccomprising 

amodifiedCR3domainhavingafirstFcpolypeptidethatcomprisesaminoacidsubstitutionsat 

positionsF405andY407andoptionallyfurthercomprisesanaminoacidsubstitutionatposition 

L351,andasecondFcpolypeptidethatcomprisesaminoacidsubstitutionsatpositionsT366and 

25 T394,andoptionallyfurthercomprisesanaminoacidsubstitutionatpositionK392,asdescribed 

aboveandthefirstFcpolypeptidefurthercomprisesanaminoacidsubstitutionatoneorbothof 

positionsS400orQ347and/orthesecondFcpolypeptidefurthercomprisesanaminoacid 

substitutionatoneorbothofpositionsK360orN39Owheretheaminoacidsubstitutionatposition 

S400isS400ES400DS400RorS400K;theaminoacidsubstitutionatpositionQ347isQ347R 
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20 themodifiedCR3domainfurthercomprisestheaminoacidsubstitutionT350V.
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Q347EorQ347KtheaminoacidsubstitutionatpositionK360isK360DorK360Eandtheamino 

acidsubstitutionatpositionN390isN390RN390KorN390D.  

S 

1001691IncertainembodimentstheTCRfusionproteincompnsesaheterodimericFccomprising 

amodifiedCR3domaincomprisingtheaminoacidsubstitutionsofanyoneofVariant1, Variant 

5 2,Variant3,Variant4orVariant5,asshowninTable4.  

Table4:HumanIgGiFeSequencesandVariants 

HumanIgGiFe APELLGGPSVFLFPPKPKDTLMJSRTPEVTCVVXT3VSH 

sequence231-447(ElI- EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVS 

numbering) VLTVLHQDWLNGKEYKCKVSNKALLPALPIIEKTJSKAKG 

QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDJAV 

EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTXTRKSR 

WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

(SEQlIDNO:20) 

Variantft Chain Mutations 

1 A L351YF405AY407V 

B T366LK392MT394W 

2 A L3S1YF4OSAY407V 

3 A T350VL351YF405AY407V 

B T3SOVT366LK392LT394W 

4 A T3SOVL3S1YF4OSAY407V 

B T350VT366LK392MT394W 

S A T350VL351YS400EF405AY407V 

B T3SOVT366LN390RK392MT394W 

54 

B T366LK392LT394W



WO20221133592 PCT/CA2021/051855 

ModifiedCH2Domains 

1001701IncertainembodimentstheTCRfusionproteincomprisesascaffoldbasedonanJgGFc 

havingamodifiedCR2domainforexampleaCH2domaincomprisingaminoacidmodifications 

thatresultinalteredbindingtooneormoreFcreceptors(FcRs).Insomeembodimentstheamino 

5 acidmodificationsintheCR2domainresultinalteredbindingtooneormoreoftheFcyRJFcyRJJ 

andFcyRJJJsubclassesofFcreceptor.  

1001711AnumberofaminoacidmodificationstotheCR2domainthatselectivelyalterthe 

affinityoftheFcfordifferentFcyreceptorsareknownintheart.Aminoacidmodificationsthat 

resultinincreasedbindingandaminoacidmodificationsthatresultindecreasedbindingcaneach 

10 beusefulincertainindications.ForexampleincreasingbindingaffinityofanFcforFcyRJJJa(an 

activatingreceptor)resultsinincreasedantibodydependentcell-mediatedcytotoxicity(ADCC), 

whichinturnresultsinincreasedlysisofthetargetcell.DecreasedbindingtoFcyRJJb(an 

inhibitoryreceptor)likewisemaybebeneficialinsomecircumstances.Incertainindicationsa 

decreaseinoreliminationofADCCandcomplement-mediatedcytotoxicity(CDC)maybe 

15 desirable.InsuchcasesmodifiedCR2domainscomprisingaminoacidmodificationsthatresult 

inincreasedbindingtoFcyRJJboraminoacidmodificationsthatdecreaseoreliminatebindingof 

theFcregiontoalloftheFcyreceptors("knock-out"variants)maybeuseful.  

1001721ExamplesofaminoacidmodificationstotheCH2domainthatalterbindingoftheFcby 

20 andS298A/E333A/K334A1K326A(increasedaffinityforFcyRJJJa)(LuetaiX, 2011,Jlmmunol 

Methods365(1-2):132-41);F243L/R292P/Y300L/V30511P396L(increasedaffinityforFcyRJJJa) 
(Stavenhagenetal 2007CancerRes, . F243L/R292P/Y300L/L235V/P396L 

67(18):8882-90), 

(increasedaffinityforFcyRJJJa)(NordstromJLetaL,2011, BreastCancerRes13(6):R123); 

F243L(increasedaffinityforFcyRJJJa)(Stewartetal., 2011,ProteinEngDesSet,24(9):671-8); 

25 S298A/E333A/K334A(increasedaffinityforFcyRllJa)(Shieldsetat,2001,JBiolChem 

276(9):6591 . S239D/1332E/A330LandS239D/1332E(increasedaffinityforFcyRJJJa) 

(Lazar etat,2006,ProcNatiAcadSd USA 103(11):4005-10),andS239D/S267Eand 

S267E/L328F(increasedaffinityforFcyRJJb)(Chuetat,2008,Mollmmunol,45(15):3926-33).  
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Fcy receptors include, but are not limited to, the following: S298A/E333A/K334A
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[00173JAdditionalmodificationsthataffectFcbindingtoFcyreceptorsaredescribedin 

TherapeuticAntibodyEngineering(Stroll&StrollWoodheadPublishingseriesinBiomedicine 

No11,ISBN1907568379,Oct2012,page283).  

1001741IncertainembodimentstheTCRfusionproteincomprisesascaffoldbasedonanIgGFc 

5 havingamodifiedCR2domaininwhichthemodifiedCR2domaincomprisesoneormoreamino 

acidmodificationsthatresultindecreasedoreliminatedbindingoftheFcregiontoallFcy 

receptors(i.e.a"knock-out"variant).  

1001751VanouspublicationsdescribestrategiesthathavebeenusedtoengineerFcregionsto 
S 

produce"knock-outvanants(seeforexampleStrohl,2009,CurrOpinBiotech20:685-691, and 

10 Strohl&Strohl,"AntibodyEcengineeringforoptimalantibodyperformance"InTherapeutic 

AntibodyEngineeringCambridge:WoodheadPublishing,2012,pp225-249).Thesestrategies 

includereductionofeffectorfunctionthroughmodificationofglycosylation(describedinmore 

detailbelow),useofIgG2/IgG4scaffoldsortheintroductionofmutationsinthehingeorCR2 

domainoftheFc(seeforexampleU.S.PatentPublicationNo.2011/0212087,International 

15 PublicationNo.WO2006/105338,U.S.PatentPublicationNo.2012/0225058,U.S.Patent 

PublicationNo.2012/0251531andStropetal.,2012,J.Mol.Riot,420:204-219).  

1001761Specificnon-limitingexamplesofknownaminoacidmodificationstoreduceFcyR 

Table5:ModificationstoReduceJFcyReceptororComplementBindingtotheFc 

Company Mutations 

GSK N297A 

OrthoBiotech L234A/L235A 

ProteinDesignlabs IgG2V234A/G237A 

WellcomeLabs IgG4L235A/G237A/E3iSA 

GSK IgG45228P/L236E 

Merck 1g02H268Q/V309L/A3305/A3315 
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and/orcomplementbindingtotheFcincludethoseidentifiedinTable5.
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Company Mutatlons 

Bristol-Myers C220S/C226S/C229S/P238S 

SeattleGenetics C226S/C229S/E3233P/L235V/L235A 

Medimmune L234F/L235E/P331S 

1001771AdditionalexamplesincludeFcregionsengineeredtoincludetheaminoacid 
substitutionsL235A/L236A/D265Sandthe e 

asymmetncaminoacidmodificationsintheCH2 

domaindescribedinInternationalPublicationNo.WO2014/190441.  

5 GlycosylationVariants 

1001781IncertainembodimentstheTCRfusionproteinsdescribedhereinmaycomprisea 

scaffoldbasedonanJgGFcinwhichnativeglycosylationhasbeenmodified.Asisknowninthe 

artglycosylationofanFcmaybemodifiedtoincreaseordecreaseeffectorfunction.  

[00179JForexamplemutationoftheconservedasparagineresidueatposition297toalanine 

10 glutaminelysineorhistidine(i.e.N297AN297QN297KorN297H)resultsinanaglycoslated 

Fcthatlacksalleffectorfunction(BoltetaL,1993FurJ.Immunol.,23:403-411. Tao&Morrison 

1989,J.Immunol 143:2595-2601).  

U, 

showntoenhanceADCCbasedonimprovedbindingtoFcyRJJJa(seeforexampleShieldsetat 

15 2002,JBiolChemU, 277:26733-26740,andNiwaetat,2005,J.Immunol.Methods,306:151-160).  

SuchlowfucoseantibodiesmaybeproducedforexampleinknockoutChinesehamsterovary 

(CR0)cellslackingfucosyltransferase(FUTS)(Yamane-Ohnukietat, 2004,Biotechnol.Bioeng., 

87:614-622);inthevariantCR0celllineLec13,thathasareducedabilitytoattachfucoseto 

N297-linkedcarbohydrates(InternationalPublicationNo.WO2003/035835),orinothercellsthat 

20 generateafucosylatedantibodies(seeforexampleLietat,2006,NatBiotechnol,24:210-215 

Shieldsetat,2002,ibidandShinkawaetat,2003J.RiotChem 278:3466-3473).Inaddition 

InternationalPublicationNo.WO2009/135181describestheadditionoffucoseanalogstoculture 

57 

1001801 ConverselyremovaloffucosefromheavychainN297-linkedoligosaccharideshasbeen
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mediumduringantibodyproductiontoinhibitincorporationoffucoseintothecarbohydrateonthe 

antibody.  

1001811OthermethodsofproducingantibodieswithlittleornofucoseontheFcglycosylation 

site(N297)areknownintheart.ForexampletheGlymaX®technology(ProBioGenAG)(see 

5 vonHorstenetat'.,2010,Glycotiology,20(12):1607-1618andU.S.PatentNo.8,409,572).  

1001821Otherglycosylationvariantsincludethosewithbisectedoligosaccharidesforexample, 
S 

vanantsinwhichabiantennaryoligosaccharideattachedtotheFcregionoftheantibodyis 

bisectedbyN-acetylglucosamine(GlcNAc).Suchglycosylationvariantsmayhavereduced 

fucosylationand/orimprovedADCCfunction(seeforexampleInternationalPublicationNo.WO 

10 2003/011878 U.S.PatentNo.6,602,684andU.S.PatentApplicationPublicationNo.US 

2005/0123546).Usefulglycosylationvariantsalsoincludethosehavingatleastonegalactose 

residueintheoligosaccharideattachedtotheFcregionwhichmayhaveimprovedCDCfunction 

(seeforexampleInternationalPublicationNos.WO1997/030087,WO1998/58964andWO 

1999/22764).  

15 AdditionalBiologicallyActiveMoieties 

1001831IncertainembodimentstheTCRfusionproteinsofthepresentdisclosuremaycomprise 

oneormoreadditionalbiologicallyactivemoietiesfusedorcovalentlyattachedtoaTCRconstruct 

and/orwhentheTCRfusionproteincomprisesascaffoldtothescaffold.Examplesofadditional 

20 limitedtoantigen-bindingdomainsligandsreceptorsreceptorfragments(suchasextracellular 

portions),cytokinesandantigens.WhentheTCRfusionproteinscomprisemorethanone 

additionalbiologicallyactivemoietythemoietiesmaybethesameortheymaybedifferent.  

1001841IncertainembodimentstheTCRfusionproteinsofthepresentdisclosurecompriseone 

ormoreadditionalbiologicallyactivemoiety.InsomeembodimentstheTCRfusionproteins 

25 comprisebetween1and6additionalbiologicallyactivemoieties.InsomeembodimentstheTCR 

fusionproteinscomprisebetween1and4additionalbiologicallyactivemoieties.  

1001851IncertainembodimentstheTCRfusionproteinsmaycompriseoneormoreadditional 

biologicallyactivemoietiesthatareantigen-bindingdomains.InsomeembodimentstheTCR 
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biologicallyactivemoietiesthatmaybecomprisedbytheTCRfusionproteinincludebutarenot
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fusionproteinsmaycomprisetwoormoreantigen-bindingdomainsforexample,2,3,4,5or6 

antigen-bindingdomains.WhentheTCRfusionproteincomprisestwoormoreantigen-binding 

domainstheantigen-bindingdomainsmaybindthesameantigenortheymaybinddifferent 
S 

antigens.  

5 [00186JNon-limitingexamplesofantigen-bindingdomainsthatmaybeincludedinaTCRfusion 

proteininsomeembodimentsincludeFabfragmentsFvfragmentssingle-chainFvfragments 

(scFv)andsingledomainantibodies(sdAb).  

1001871IncertainembodimentstheTCRfusionproteinsmaycompriseoneormoreadditional 

biologicallyactivemoietiesthatarecytokinesorbiologicallyactivefragmentsthereof 

10 Formats 

1001881TheTCRfusionproteinsofthepresentdisclosuremayhavevariousformats.Withina 

TCRfusionproteinaTCRconstructmaybefusedorcovalentlyattachedtoasecondelementof 

thefusionproteinviatheTCRalphachainpolypeptideortheTCRbetachainpolypeptideorboth.  

ForexampleaTCRconstructmaybefusedorcovalentlyattachedtoascaffoldtoanadditional 

15 biologicallyactivemoietyortoanotherTCRconstructviatheTCRalphachainpolypeptideorthe 

TCRbetachainpolypeptideorboth.TheTCRconstructmaybefusedorcovalentlyattachedtoa 

secondelementofthefusionproteinthroughtheN-terminusortheC-terminusoftherelevantTCR 

polypeptide(s)andmaybedirectlyorindirectly(forexamplebywayofalinker)attachedtothe 

20 1001891IncertainembodimentstheTCRfusionproteincomprisesaTCRconstructthatisfused 

orcovalentlyattachedtoascaffoldoradditionalbiologicallyactivemoietyviatheTCRbetachain 

polypeptide.IncertainembodimentstheTCRfusionproteincomprisesaTCRconstructthatis 

fusedorcovalentlyattachedtoascaffoldoradditionalbiologicallyactivemoietyviatheC

terminusofoneofthepolypeptidesoftheTCRconstruct.IIhcertainembodimentstheTCRfusion 

25 proteincomprisesaTCRconstructthatisfusedorcovalentlyattachedtoascaffoldoradditional 

biologicallyactivemoietyviatheC-terminusoftheTCRbetachainpolypeptideoftheTCR 

construct.  
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secondelement.
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1001901InthoseembodimentsinwhichtheTCRfusionproteincomprisesascaffoldandmultiple 

TCRconstructstheTCRconstructsmaybefusedorcovalentlyattachedtothescaffoldintandem 

ortheymaybefusedorcovalentlyattachedtodifferentpartsofthescaffold.Inthoseembodiments 

inwhichtheTCRfusionproteincomprisesascaffoldaTCRconstructandanadditional 

5 biologicallyactivemoietytheTCRconstructandadditionalbiologicallyactivemoietymaybe 

fusedorcovalentlyattachedtothescaffoldintandemortheymaybefusedorcovalentlyattached 

todifferentpartsofthescaffold.InthoseembodimentsinwhichtheTCRfusionproteincomprises 

morethantwoTCRconstructssomeoftheTCRconstructsmaybefusedorcovalentlyattached 

tothescaffoldintandemandothersmaybefusedorcovalentlyattachedtodifferentpartsofthe 

10 scaffoldorallmaybefusedorcovalentlyattachedtodifferentpartsofthescaffold.  

1001911IncertainembodimentstheTCRfusionproteinsofthepresentdisclosurecomprisea 

TCRconstructandanadditionalbiologicallyactivemoiety.InsomeembodimentstheTCRfusion 
S 

proteinscompnseaTCRconstructfuseddirectlyorindirectlytoanantigen-bindingdomainora 
cytokine.  

15 1001921IncertainembodimentstheTCRfusionproteinsofthepresentdisclosurecompriseone 

ormoreTCRconstructsandascaffold.InsomeembodimentstheTCRfusionproteinscomprise 

oneormoreTCRconstructsandanIgFcscaffold.InsomeembodimentstheTCRfusionproteins 

compriseoneormoreTCRconstructsanIgFcscaffoldandoneormoreadditionalbiologically 

20 constructsanIgFcscaffoldandoneormoreantigen-bindingdomains.Insomeembodimentsthe 

TCRfusionproteinscomprisebetween1and12TCRconstructsanIgFcscaffoldandbetween1 

and6antigen-bindingdomains.InsomeembodimentstheTCRfusionproteinscomprisebetween 

1and8TCRconstructsanIgFcscaffoldandbetween1and6antigen-bindingdomains.Insome 

embodimentstheTCRfusionproteinscomprisebetween1and6TCRconstructsanIgFc 

25 scaffoldandbetween1and4antigen-bindingdomains.  

1001931Fig.1showsvariousnon-limitingexamplesofformatsforTCRfusionproteins 

comprisinganIgOFcasascaffoldandoneormoreTCRconstructsandnon-limitingexamplesof 

formatsforTCRfusionproteinscomprisinganIgGFcasascaffoldoneormoreTCRconstructs 

andoneormoreadditionalbiologicallyactivemoieties(illustratedbyantigen-bindingdomains).  
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Fig.1(C)showsaTCRfusionproteincomprisingaTCRfusedtoanantigen-bindingdomain 

(scFv)("TCR-scFv").Fig.1(D)and1(E)showaone-armedTCRfusionproteinwiththeTCR 

alphapolypeptidefusedanFcscaffold("One-armedalphafusion"(D)and"One-armedalpha 

fusion-DS"(B),whichincludesaninterchaindisulfidebond).Fig.1(F)showsaTCRfusion 

5 proteincomprisingtwoTCRconstructseachindependentlyfusedtoapolypeptideofanFc 

scaffoldviatheTCRalphapolypeptideandeachincludinganinterchaindisulfidebondbetween 

theTCRalphapolypeptideandtheTCRbetapolypeptide("Dualalphafusion-DS").Fig.1(G) 

showsaTCRfusionproteinwitheachoftheTCRalphapolypeptideandTCRbetapolypeptide 

independentlyfusedtoanFcscaffold("Dual-fusion").Fig.1(H)and(I)showaone-armedTCR 

10 fusionproteinwiththeTCRbetapolypeptidefusedtoanFcscaffold("One-armedbetafusion 

(H)and"One-armedbetafusion-DS"(I),whichincludesaninterchaindisulfidebondbetweenthe 

TCRalphaandbetapolypeptides).Fig.1(J)showsaTCRfusionproteincomprisingtwoTCR 

constructseachindependentlyfusedtoanFcscaffoldviatheTCRbetapolypeptideandeach 

includinganinterchaindisulfidebondbetweentheTCRalphapolypeptideandtheTCRbeta 

15 polypeptide("Dualbetafusion-DS").Fig.1(K)showsaTCRfusionproteincomprisingaTCR 

constructfusedtoonepolypeptideofanFcscaffoldviatheTCRalphachainandanscFvfusedto 

theotherFcpolypeptidetheTCRincludesaninterchaindisulfidebondbetweentheTCRalpha 

andbetapolypeptides("Bispecificalphafusion").Fig.1(L)showsaTCRfusionprotein 

comprisingaTCRconstructfusedtoonepolypeptideofanFcscaffoldviatheTCRbeta 

20 polypeptideandanscFvfusedtotheotherFcpolypeptidetheTCRincludesaninterchaindisulfide 

TCRfusionproteininwhichonearmcomprisesaTRAVdomainfusedtoaCR1domainanda 

TRBCdomainfusedtoaCLdomainandasecondarmcomprisesanscFveacharmindependently 

fusedtoapolypeptideofanFcscaffold("ChimeraBispecific").Fig1(N)showsaone-armedTCR 

25 fusionproteincomprisingaFabfusedtoonepolypeptideofanFcscaffoldandaTCRconstruct 

fusedtotheFabviatheTCRbetapolypeptidetheTCRconstructincludinganinterchaindisulfide 

bondbetweentheTCRalphaandbetapolypeptides("Bispecifictandembeta-fusion").Fig.1(0) 

showsaTCRfusionproteincomprisingaFabfusedtoonepolypeptideofanFcscaffoldafirst 

TCRconstructfusedtotheFabviatheTCRbetapolypeptideandasecondTCRconstructfused 

30 totheotherFcpolypeptideviatheTCRbetapolypeptideeachTCRincludinganinterchain 

disulfidebondbetweentheTCRalphaandbetapolypeptides("2x1Bispecificbeta-fusion").Fig 
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1(P)showsaTCRfusionproteincomprisingaFabfusedtoonepolypeptideofanFcscaffolda 

firstTCRconstructfusedtotheFabviatheTCRbetapolypeptideasecondTCRconstructfused 

tothesecondFcpolypeptideviatheTCRbetapolypeptideandathirdTCRconstructfusedtothe 

C-terminusofthesecondFcpolypeptideviatheTCRbetapolypeptideeachTCRincludingan 

5 interchaindisulfidebondbetweentheTCRalphaandbetapolypeptides('lxiBispecificbeta

fusion").Fig1(Q)showsaTCRfusionproteincomprisingaFabfusedtoonepolypeptideofan 

FcscaffoldafirstTCRconstructfusedtotheFabviatheTCRbetapolypeptideasecondTCR 

constructfusedtothesecondFcpolypeptideviatheTCRbetapolypeptideathirdTCRconstruct 

fusedtothesecondTCRviatheTCRbetapolypeptideandafourthTCRconstructfusedtothe 

10 C-terminusofthesecondFcpolypeptideviatheTCRbetapolypeptideeachTCRincludingan 

interchaindisulfidebondbetweentheTCRalphaandbetapolypeptides("4x1BispecificC

terminalbeta-fusion").Fig.1(R)showsaTCRfusionproteincomprisingaFabfusedtoone 

polypeptideofanFcscaffoldafirstTCRconstructfusedtotheFabviatheTCRbetapolypeptide 

asecondTCRconstructfusedtothesecondFcpolypeptideviatheTCRbetapolypeptideathird 

15 TCRconstructfusedtothesecondTCRviatheTCRbetapolypeptideandafourthTCRconstruct 

fusedtotheC-terminusofthelightchainoftheFabeachTCRincludinganinterchaindisulfide 

bondbetweentheTCRalphaandbetapolypeptides("4x1Bispecificlightchainbeta-fusion").Fig.  

1(S)showsaTCRfusionproteincomprisingaTCRfusedtotheC-terminusofonepolypeptideof 

anFcscaffoldviatheTCRalphapolypeptide("One-armedalphafusion").Fig1(T)showsaTCR 

20 fusionproteincomprisingaTCRfusedtotheC-terminusofonepolypeptideofanFcscaffoldvia 

1001941TheembodimentsofTCRfusionproteinsshowninFig.1areillustrativeonlyandnot 

limiting.Otherconformationsarecontemplatedandencompassedbythepresentdisclosure 

includingTCRfusionproteinsasillustratedinFig.1employingotherantigen-bindingdomainsor 

25 otherbiologicallyactivemoietiestoreplacethoseillustratedaswellasTCRconstructsincluding 

stabilizingmutationsasdescribedhereinotherthanorinadditiontotheillustratedinterchain 

disulfidebond.  
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PREPARATIONOFTCRCONSTRUCTSANDTCRFUSIONPROTEINS 

[00195JTheTCRconstructsandTCRfusionproteinsdescribedhereinmaybeproducedusing 

standardrecombinantmethodsknownintheart.TypicallyforrecombinantproductionofaTCR 

constructorTCRfusionproteinapolynucleotideorsetofpolynucleotidesencodingtheTCR 

5 constructorTCRfusionproteinisgeneratedandinsertedintooneormorevectorsforfurther 

cloningand/orexpressioninahostcell.Polynucleotide(s)encodingtheTCRconstructorTCR 

fusionproteinmaybeproducedbystandardmethodsknownintheart(seeforexampleAusubel 

etcii.,CurrentProtocolsinMolecularBiologyJohnWiley&SonsNewYork,1994&updates 

and"Antibodies:ALaboratoryManual" 2 nd EditionEd.GreenfieldColdSpringHarbor 

10 LaboratoryPressNewYork,2014).Thenumberofpolynucleotidesrequiredforexpressionofthe 

TCRconstructorTCRfusionproteinwillbedependentontheformatoftheconstructorprotein 

includingwhetherornottheconstructcomprisesascaffold.Whenmultiplepolynucleotidesare 

requiredtheymaybeincorporatedintoonevector(e.g.amulticistronicvector)orintomorethan 

onevector.  

15 1001961GenerallyforexpressionthepolynucleotideorsetofpolynucleotidesencodingtheTCR 

constructorTCRfusionproteinisincorporatedintoanexpressionvectortogetherwithoneor 

moreregulatoryelementssuchastranscriptionalelementswhicharerequiredforefficient 

transcriptionofthepolynucleotide.Examplesofsuchregulatoryelementsincludebutarenot 

20 willappreciatethatthechoiceofregulatoryelementsisdependentonthehostcellselectedfor 

expressionoftheTCRconstructorTCRfusionproteinandthatsuchregulatoryelementsmaybe 

S fromavarietyofsourcesincludingbacterialfungalviralmammalianorinsectgenes.  

Theexpressionvectormayoptionallyfurthercontainheterologousnucleicacidsequencesthat 

facilitateexpressionorpurificationoftheexpressedprotein.Examplesincludebutarenotlimited 

25 tosignalpeptidesandaffinitytagssuchasmetal-affinitytagshistidinetagsavidin/streptavidin 

encodingsequencesglutathione-S-transferase(GST)encodingsequencesandbiotinencoding 

sequences.Theexpressionvectormaybeanextrachromosomalvectororanintegratingvector.  

1001971SuitablehostcellsforcloningorexpressionoftheTCRconstructorTCRfusionprotein 

includevariousprokaryoticoreukaryoticcellsasknownintheart.Prokaryotichostcellsinclude 
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limitedtopromotersenhancersterminatorsandpolyadenylationsignals.Oneskilledintheart
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forexampleF.coltA.salmonicidaorB.subtiliscells.Eukaryotichostcellsincludeforexample, 

mammaliancellsplantcellsinsectcellsandyeastcells(suchasSaccharomycesorPlc/Pacells).  

Eukaryoticmicrobessuchasfilamentousfungioryeastmaybesuitableexpressionhostcellsin 

certainembodiments. Fungiandyeaststrainswhoseglycosylationpathwayshavebeen 

5 "humanized"resultingintheproductionofanantibodyconstructwithapartiallyorfullyhuman 

glycosylation pattern have been developed (see, for example, Gerngross,2004, Nat.  

Biotech.22:1409-1414,andLietall,2006NatBiotech.24:210-215)andmaybeusefulincertain 

embodiments.  

1001981IncertainembodimentstheTCRconstructorTCRfusionproteinisexpressedin 

10 eukaryotichostcells.InsomeembodimentstheTCRconstructorTCRfusionproteinisexpressed 

inamammaliancellline.Mammaliancelllinesadaptedtogrowinsuspensionareparticularly 

usefulinthisregard.ExamplesincludebutarenotlimitedtomonkeykidneyCviline 

transformedbySV4O(COS-7),humanembryonickidney(HEK)line293("293cells")(seefor 

exampleGrahamatat,1977,J.GenVirol.,36:59),babyhamsterkidneycells(BHK),mouse 

15 sertoliTM4cells(seeforexampleMather1980,BiofReprod,23:243-251),monkeykidneycells 

(Cvi),Africangreenmonkeykidneycells(VERO-76),humancervicalcarcinoma(HeLa)cells 

caninekidneycells(MDCK),buffaloratlivercells(BRL3A),humanlungcells(W138),human 

livercells(RepG2),mousemammarytumourcells(MMT060562),TMcells(seeforexample, 

Matheretat,1982,AnnalsN.Y.AcadSet,383:44-68),IVJIRC5cellsFS4cellsChinesehamster 

USA,77:4216),andmyelomacelllines(suchasYONSOandSp2/O).Exemplarymammalianhost 

celllinesarereviewedinYazaki&WuMethodsinMolecularBiologyVol.248,pp.255-268 

(B.K.C.LoedHumanaPressTotowaN.J.,2003).  

1001991IncertainembodimentstheTCRconstructorTCRfusionproteinisexpressedina 

25 transientorstablemammaliancellline.InsomeembodimentstheTCRconstructorTCRfusion 

proteinisexpressedinHEK293,CR0,HeLaNSOorCOScells.InsomeembodimentstheTCR 

constructorTCRfusionproteinisexpressedinH1EK293cells.  

1002001Thehostcellscomprisingtheexpressionvector(s)encodingtheTCRconstructorTCR 

fusionproteinmaybeculturedusingroutinemethodstoproducetheTCRconstructorTCRfusion 
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protein.Incertainembodimentsculturingthehostcellscomprisingtheexpressionvector(s) 

encodingtheTCRconstructorTCRfusionproteinataloweredtemperaturemayimprove 

expressionand/ordecreasetheamountofBMWspecies(aggregation)oftheTCRconstructor 

TCRfusionprotein.Incertainembodimentsthehostcellscomprisingtheexpressionvector(s) 

5 encodingtheTCRconstructorTCRfusionproteinmaybeculturedatatemperaturebelow37 0 C.  

Insomeembodimentsthehostcellscomprisingtheexpressionvector(s)encodingtheTCR 

constructorTCRfusionproteinmaybeculturedatatemperaturebetweenabout30 0 Candabout 

360 Cforexamplebetweenabout30 0 Candabout35 0 Corbetweenabout30 0 Candabout34 0 C.  

Insomeembodimentsthehostcellscomprisingtheexpressionvector(s)encodingtheTCR 

10 constructorTCRfusionproteinmaybeculturedatatemperatureofabout32 0 C.  

1002011TypicallytheTCRconstructsandTCRfusionproteinsarepurifiedafterexpression.  

Proteinsmaybeisolatedorpurifiedina vanetyofwaysknowntothoseskilledintheart(seefor 

exampleProteinPurification:PrinciplesandPractice3 rdEd.,ScopesSpringer-VerlagNY 

1994). Standardpurificationmethodsincludechromatographictechniquesincludingion 

15 exchangehydrophobicinteractionaffinitysizingorgelfiltrationandreverse-phasecardedout 

atatmosphericpressureorathighpressureusingsystemssuchasFPLCandHIPLC.Additional 

purification methods include electrophoretic immunological, precipitation dialysis and 

chromatofocusingtechniques.Ultrafiltrationanddiafiltrationtechniquesinconjunctionwith 

20 [00202JPurificationmayalsobefacilitatedbyaparticularfusionpartner.ForexampleTCR 

constructsandTCRfusionproteinsmaybepurifiedusingglutathioneresinifaGSTfusionis 

employedbyNi~ 2 affinitychromatographyifaHis-tagisemployedorbyimmobilized S 

antibodyifaflag-tagisused.  

1002031IncertainembodimentsinwhichtheTCRfusionproteincomprisesanIgFcscaffold 

25 and/oranantibodyFabregionpurificationmaycomprisetheuseofoneofavarietyofnatural 

proteinsthatbindtheFcorFab.ForexamplethebacterialproteinsAandGbindtotheFcregion.  

LikewisethebacterialproteinLbindstotheFabregionofsomeantibodies.  

1002041ThedegreeofpurificationnecessarywillvarydependingontheintendeduseoftheTCR 

constructorTCRfusionprotein.Insomeinstancesnopurificationmaybenecessary.Incertain 
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embodimentstheTCRconstructsandTCRfusionproteinsaresubstantiallypure.Theterm 
,, substantiallypure (or substantiallypurified")whenusedinreferencetoaTCRconstructor 

TCRfusionproteindescribedhereinmeansthattheTCRconstructorTCRfusionproteinis 

substantiallyoressentiallyfreeofcomponentsthatnormallyaccompanyorinteractwiththe 

5 proteininthehostcellinwhichitisexpressed.hicertainembodimentsasubstantiallypure 

preparationofaTCRconstructorTCRfusionproteinisaproteinpreparationhavinglessthan 

about100~ofcontaminatingprotein.Bycontaminatingproteininthiscontextitismeantany 

proteinthatisnottheTCRconstructorTCRfusionproteinbutdoesnotincludeaggregatedforms 

oftheTCRconstructorTCRfusionprotein(iKe.BMWspecies).Insomeembodimentsa 

10 substantiallypurepreparationofaTCRconstructorTCRfusionproteinisaproteinpreparation 

0 0 

havinglessthanabout8oofcontaminatingproteinforexamplelessthanabout7olessthan 
about60oorlessthanabout50oofcontaminatingprotein.  

1002051IncertainembodimentstheTCRconstructorTCRfusionproteinpreparationcomprises 

minimalamountofBMWspecies(aggregates).InsomeembodimentsaTCRconstructorTCR 

15 fusionproteinpreparationcomprisesabout400oorlessof11MWspecies.Insomeembodiments 

aTCRconstructorTCRfusionproteinpreparationcomprisesabout350oorlessofHMWspecies 

forexampleabout30%orlessabout250oorlessabout20%orlessoraboutl5ooorlessof 

BMWspecies.IncertainembodimentstheamountofHITV[Wspeciesisdeterminedbysize

20 [00206JCertainembodimentsofthepresentdisclosurerelatetoamethodofpreparingaTCR 

constructorTCRfusionproteinasdescribedhereincomprisingculturingahostcellintowhich 

oneormorepolynucleotidesoroneormoreexpressionvectorsencodingtheTCRconstructor 

TCRfusionproteinhavebeenintroducedunderconditionssuitableforexpressionoftheTCR 
e 

constructorTCRfusionproteinandoptionallyrecovenngtheTCRconstructorTCRfusion 

25 proteinfromthehostcell(orfromhostcellculturemedium).Incertainembodimentsthemethod 
S 

comprisescultunngthehostcellcomprisingthepolynucleotide(s)orexpressionvector(s) 

encodingtheTCRconstructorTCRfusionproteinatatemperaturebelow37 0 C.Insome 

embodimentsthemethodcomprisesculturingthehostcellcomprisingthepolynucleotide(s)or 

expressionvector(s)encodingtheTCRconstructorTCRfusionproteinatatemperaturebetween 

30 about300 Candabout36 0 Cforexamplebetweenabout30 0 Candabout350 Corbetweenabout 
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300 Candabout34 0 C.Insomeembodimentsthemethodcomprises S 

comprisingthepolynucleotide(s)orexpressionvector(s)encodingtheTCRconstructorTCR 

fusionproteinatatemperatureofabout32 0 C.Incertainembodimentsthehostcellisahuman 

embryonickidney(HEK)cellsuchasaH1EK273cell.  

5 

Pcilynacleotides, Vectars andHost Cells 

1002071Certainembodimentsofthepresentdisclosurerelatetoanisolatedpolynucleotideorset 

ofpolynucleotidesencodingaTCRconstructorTCRfusionproteindescribed S 

polynucleotideinthiscontextmayencodeallorapartofaTCRconstructorTCRfusionprotein.  

10 1002081Theterms nucleicacid" "nucleicacidmolecule"and"polynucleotide"areused 

interchangeablyhereinandrefertoapolymericformofnucleotidesofanylengtheither 

deoxyribonucleotides orribonucleotides, oranalogsthereof Non-limiting examples of 

polynucleotidesincludeageneagenefragmentmessengerRNA(mRNA),cDNArecombinant 

polynucleotidesisolatedDNAisolatedRNAnucleicacidprobesandprimers.  

15 1002091Apolynucleotidethat"encodes"agivenpolypeptideisapolynucleotidethatis 

transcribed(inthecaseofDNA)ortranslated(inthecaseofmRNA)intoapolypeptideinvivo 

whenplacedunderthecontrolofappropriateregulatorysequences.Theboundariesofthecoding 

atthe3' (carboxy)terminus.Atranscriptionterminationsequencemaybelocated3'tothecoding 

20 sequence.  

[00210JCertainembodimentsofthepresentdisclosurerelatetovectors(suchasexpression 

vectors)comprisingoneormorepolynucleotidesencodingaTCRconstructorTCRfusionprotein 
S 

asdescribedherein.Thepolynucleotide(s)maybecomprisedbyasinglevectororbymorethan 

onevector.Insomeembodimentsthepolynucleotidesarecomprisedbyamulticistronicvector.  

25 1002111Certainembodimentsofthepresentdisclosurerelatetohostcellscomprising 

polynucleotide(s)encodingaTCRconstructorTCRfusionproteinoroneormorevectors 

comprisingthepolynucleotide(s).Insomeembodimentsthehostcelliseukaryoticforexample, 
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amammaliancell.Insomeembodimentsthehostcellisahumancell.Insomeembodimentsthe 

hostcellisahumanembryonickidney(HEK)cell.  

PHARMACEUTICALCOMPOSITIONS 

[00212JFortherapeuticusetheTCRconstructsandTCRfusionproteinsmaybeprovidedinthe 

5 formofcompositionscomprisingtheTCRconstructorTCRfusionproteinandapharmaceutically 
S 

acceptablecamerordiluent.Thecompositionsmaybepreparedbyknownproceduresusingwell

knownandreadilyavailableingredients.  

1002131Pharmaceuticalcompositionsmaybeformulatedforadministrationtoasubjectbyfor 

exampleoral(includingforexamplebuccalorsublingual),topicalparenteralrectalorvaginal 

10 routesorbyinhalationorspray.Theterm parenteral"asusedhereinincludessubcutaneous 

injectionandintradermal, intra-articularintravenous, intramuscularintravascularintrastemal 

intrathecalinjectionorinfusion.Thepharmaceuticalcompositionwilltypicallybeformulatedin 

aformatsuitableforadministrationtothesubjectforexampleasasyrupelixirtablettroche 

lozengehardorsoftcapsulepillsuppositoryoilyoraqueoussuspensiondispersiblepowderor 

15 granuleemulsion, injectableorsolution.Pharmaceuticalcompositionsmaybeprovidedasunit 

dosageformulations.  

1002141IncertainembodimentsthepharmaceuticalcompositionscomprisingtheTCRconstructs 

pharmaceuticalcompositionscomprisingtheTCRconstructsorTCRfusionproteinsare 

20 formulatedforparenteraladministrationinaunitdosageinjectableform forexampleas 

lyophilizedformulationsoraqueoussolutions.  

1002151Pharmaceuticallyacceptablecarriersanddiluentsaregenerallynontoxictorecipientsat 

thedosagesandconcentrationsemployed.Examplesofcomponentsthatmaybeincludedinsuch 

carriersanddiluentsincludebutarenotlimitedtobufferssuchasphosphatecitrateandother 

methionine 
25 organicacids antioxidantssuchasascorbicacidand , preservativessuchas 

octadecyldimethylbenzylammoniumchloridehexamethoniumchloridebenzalkoniumchloride 

benzethoniumchloridephenolbutylalcoholbenzylalcoholalkylparabens(suchasmethylor 

propylparaben),catecholresorcinolcyclohexanol,3-pentanolandm-cresohlowmolecular 
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weight(lessthanabout10residues) , proteinssuchasserumalbuminorgelatin 

hydrophilicpolymerssuchaspolyvinylpyrrolidoneaminoacidssuchasglycineglutamine 

asparaginehistidinearginineorlysinemonosaccharidesdisaccharidesandothercarbohydrates 

suchasglucosemannoseordextrinwchelatingagentssuchasEDTAsugarssuchassucrose 

5 mannitoltrehaloseorsorbitobsalt-formingcounter-ionssuchassodiummetalcomplexessuch 
S 

asZn-proteincomplexesandnon-ionicsurfactantssuchaspolyethyleneglycol(PEG).  

1002161IncertainembodimentsthecompositionscomprisingtheTCRconstructsorTCRfusion 

proteinsmaybeintheformofasterileinjectableaqueousoroleaginoussolutionorsuspension.  

Suchsuspensionsmaybeformulatedusingsuitabledispersingorwettingagentsand/orsuspending 

10 agentsthatareknownintheart.Thesterileinjectablesolutionorsuspensionmaycomprisethe 

TCRconstructorTCRfusionproteininanon-toxicparentallyacceptablecarrierordiluent.  

Acceptablecarriersanddiluentsthatmaybeemployedincludeforexample,1,3-butanediolwater 

Ringerssolutionorisotonicsodiumchloridesolution.Inadditionsterilefixedoilsmaybe 

employed.Forthispurposevariousblandfixedoilsmaybeemployedincludingsyntheticmono

15 ordiglycerides.Inadditionfattyacidssuchasoleicacidfinduseinthepreparationofinjectables.  

Adjuvantssuchaslocalanaestheticspreservativesand/orbufferingagentsmayalsobeincluded 

intheinjectablesolutionorsuspension.  

1002171IncertainembodimentsthecompositioncomprisingthetheTCRconstructorTCR 

20 compositionsforintravenousadministrationaresolutionsinsterileisotonicaqueousbuffer.Where 

necessarythecompositionmayalsoincludeasolubilizingagentand/oralocalanaestheticsuch 

aslignocainetoeasepainatthesiteoftheinjection.Generallytheingredientsaresuppliedeither 

separatelyormixedtogetherinunitdosageformforexampleasadrylyophilizedpowderor 

water-freeconcentrateinahermeticallysealedcontainersuchasanampouleorsachetteindicating 

25 thequantityofactiveagent.Wherethecompositionistobeadministeredbyinfusionitmaybe 

dispensedwithaninfusionbottlecontainingsterilepharmaceuticalgradewaterorsaline.Where 

thecompositionisadministeredbyinjectionanampouleofsterilewaterforinjectionorsaline 

maybeprovidedsothattheingredientsmaybemixedpriortoadministration.  
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1002181Other pharmaceutical compositions and methods preparing pharmaceutical 

compositionsareknownintheartandaredescribedforexamplein"Remington:TheScienceand 

PracticeofPharmacy (formerly"RemingtonsPharmaceuticalSciences);Gennaro, A.  

LippincottWilliams&WilkinsPhiladelphiaPA(2000).  

5 METHODSOFUSE 

1002191CertainembodimentsofthepresentdisclosurerelatetotherapeuticusesoftheTCR 

constructsandTCRfusionproteinsdescribedherein.ForexampleTCRconstructsandTCR 

fusionproteinsasdescribedhereinmaybeusedtotargetvarioustypesofdiseasecellsorinfected 

cellsoraspecifictissuetypeororgan.Accordinglycertainembodimentsofthepresentdisclosure 

10 relatetomethodsforthetreatmentofadiseaseorconditioncomprisingadministrationofaTCR 

constructorTCRfusionproteintoasubjectinneedthereofInsomeembodimentsthesubjectis 

amammal.Insomeembodimentsthesubjectisahuman.  

S 

1002201Vanousdiseasesdisordersandconditionsmaybetreateddependingonthespecific 

diseasecellinfectedcelltissueororganbeingtargetedbytheTCRconstructorTCRfusion 

15 protein.Examplesincludebutarenotlimitedtocancerbacterialinfectionviralinfection 

infectiousdiseasesandimmunedisordersincludingimmunodeficiencydisordersanddiseases 

auto-immunediseasesandconditions.InsomeembodimentstheTCRconstructsandTCR 

fusionproteinsmaybeusedinmethodsforthetreatmentofcancer.Insomeembodimentsthe 

20 orviralinfectionoraninfectiousdisease.InsomeembodimentstheTCRconstructsandTCR 

fusionproteinsmaybeusedinmethodsforthetreatmentofanimmunedisorder.Insome 

embodimentstheTCRconstructsandTCRfusionproteinsmaybeusedinmethodsforthe 

treatmentofanimmunodeficiencydisorderordisease.IncertainembodimentstheTCRconstructs 
auto-immunediseaseor 

andTCRfusionproteinsmaybeusedinmethodsforthetreatmentofan S 

25 condition.  

[00221JThemethodsoftreatmentdescribedhereincompriseadministeringtheTCRconstructor 

TCRfusionproteintoasubjectinneedthereofTheTCRconstructorTCRfusionproteinwillbe 

administeredtoasubjectbyanappropriaterouteofadministration.Therouteand/ormodeof 

70 

TCRconstructsandTCRfusionproteinsmaybeusedinmethodsforthetreatmentofabacterial
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administrationwillvarydependinguponthediseaseorconditiontobetreatedandthedesired 

resultsandcanbereadilydeterminedbyoneskilledinthemedicalarts.  

1002221Alternativelyinsomeembodimentshostcellscomprisingexpressionvector(s)encoding 

theTCRconstructorTCRfusionproteinmaybeusedtherapeuticallyorprophylacticallytodeliver 

5 theTCRconstructorTCRfusionproteintoasubjectorpolynucleotidesorexpressionvectors 

encodingtheTCRconstructorTCRfusionproteinmaybeadministeredtoacellfromasubject 

exvitoandthecellthenreturnedtothebodyofthesubject.  

1002231Treatmentisachievedbyadministrationofa"therapeuticallyeffectiveamount"ofthe 

TCRconstructorTCRfusionprotein.A"therapeuticallyeffectiveamount"referstoanamount 

10 thatiseffectiveatdosagesandforperiodsoftimenecessarytoachieveadesiredtherapeutic 

result.Atherapeuticallyeffectiveamountcanvaryaccordingtofactorssuchasthediseasestate 

agesexandweightofthesubject.Atherapeuticallyeffectiveamountmayalsobeoneinwhich 

anytoxicordetrimentaleffectsoftheTCRconstructorTCRfusionproteinareoutweighedbythe 

therapeuticallybeneficialeffects.  

15 1002241AsuitabledosageoftheTCRconstructorTCRfusionproteincanbedeterminedbya 

skilledmedicalpractitioner.Theselecteddosagelevelwilldependuponavarietyof 

pharmacokineticfactorsincludingtheactivityoftheparticularTCRconstructorTCRfusion 

proteinemployedtherouteofadministrationthetimeofadministrationtherateofexcretionof 

20 usedincombinationwiththeTCRconstructorTCRfusionproteintheagesexweightcondition 

generalhealthandpriormedicalhistoryofthesubjectbeingtreatedandlikefactorswellknown 

inthemedicalarts.  

1002251CertainembodimentsofthepresentdisclosurerelatetodiagnosticusesoftheTCR 

constructsandTCRfusionproteins.ForexampletheTCRconstructorTCRfusionproteinmay 

25 beusedinvitroorinvivotodetectantigen-presentingcellscarryingthepeptideforwhichtheTCR 

constructorTCRfusionproteinspecificallybinds.FordiagnosticusestheTCRconstructorTCR 

fusionproteinistypicallylabelledwithanappropriatedetectablelabel.  
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1002261ThefollowingExamplesareprovidedforillustrativepurposesandarenotintendedto 

limitthescopeofthepresentdisclosureinanyway.  

EXAMPLES 

EXAMPLE1:DESIGNANDCLONINGOFICRFUSIONPROTEINS 

1002271TCRfusionproteinsandcontrolsinvariousformatsaredescribedinthefollowing 

5 Examples.ThedesignandconstructionoftheTCRfusionproteinsandcontrolsisoutlinedbelow.  

1002281AllTCRfusionproteinscontainedtheextracellularVctandVf3TCRdomainstogether 

witheithertheextracellularCctandCf3TCRdomainsorIgGiCLandCRdomainsandanIgGi 

Fc.ControlsalsocontainedtheextracellularTCRdomainsandanIgGiFcunlessotherwise 

indicated.AminoacidresiduesintheFcregionarenumberedaccordingtotheEUindex.Amino 

10 acidresiduesintheextracellularTCRdomainsarenumberedaccordingtotheIIMGTnumbering 

system(LefrancetaL,2005,DevelopmentalandComparativeImmunology,29:185-203. seeFig.  

9).  

1002291TooptimizepreparationoftheTCRfusionproteinstheIgGiFccomprisedCR3domain 

aminoacidsubstitutionsthatpromoteformationofaheterodimericFc.SpecificallytheIgGiFc 

15 containedbytheTCRfusionproteinswasahumanIgGiheterodimericFccomprisingthe 

modifications): 

[00230JChainA("RetFcA"):T350V/L351Y/F405A/Y407V 

1002311ChainB("RetFcB"):T350V/T366L/K392L/T394W.  

20 1002321ForsomeTCRfusionproteinsbothchainsoftheIgGiFcalsocomprisedthefollowing 

CR2aminoacidsubstitutionswhichabrogateFcyRbinding(referredtothroughouttheExamples 

as'FcKO"):L234A/L235A/D265S.  

[00233JMonovalentbivalenttrivalentandtetravalentTCRfusionproteinswereprepared.A 

schematicdepictionofeachTCRfusionproteinformatisshowninFig1. Inordertoproduceeach 
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ofthefinalTCRfusionproteinsintheformatsshowninFig.1,thefollowingheavychain 

constructswereprepared(fromN-terminusto 9 

a) Vct-Cct-hinge-CH2-CH3 

b) Vj3-Cj3-hinge-CH2-CH3 

5 c) Vct-Cct-hinge-CH2-CH3 

d) Vj3-Cf3-hinge-CH2-CH3-V13-C13-hinge 

e) Vj3-Cf3-hinge-V13-C13-hinge-CH2-CH3-Vf3-C13-hinge 

f) Vj3-Cf3-hinge-VH-CH1-CH2-CH3 

g) Vj3-Cf3-hinge-VH-CH1-CH2-CH3-Vj3-Cf3-hinge 

10 li) VL-VH-hinge-CH2-CH3 

i) Hinge-CH2-CH3.  

1002341AllheavychainconstructsincludedtheHetFcmodifications.Inadditiontotwoofthe 

heavychainsdescribedabovemostTCRfusionproteinsalsocomprisedacomplementaryalpha 
S 

orbetaTCRchaincontainingthecorrespondingvanableandconstantdomains.ThoseTCRfusion 
15 proteinscomprisinganantibodyFabfurther S 

compnsedasingleantibodylightchain.  

1002351The"hingesequencecorrespondstotheupperregionofthehumanIgGihingesequence 
,, .  (EPKSCDKTHT[SEQlIDNO:16])exceptwhen"hingeisfollowedby"CH2" inwhichcasethe 

lowerregion ofthe human IgGi hinge was also included (/.e. the sequencewas 

20 Cudomains.ThesequenceterminatesatTRAC/127.TheTCR13chainconsistsoftheextracellular 

Vf3andCf3domains.ThesequenceterminatesatTRCB/126.Thewild-typeTCRf3chainconstant 

regionincludesacysteineresidue(residue85.1inexon1ofTRBC1*01andTRBC2*O1)which 

isnotinvolvedineitherinter-chainorintra-chaindisulfidebondformation.Thispositionis 

commonlymutatedtoanAlatoeliminatepotentialmispairing.AllTCRfusionproteinsdescribed 

25 inthefollowingExamplesincorporatethis1TRBC/85.1.CYS->ALAmutation.  

[00236JAsnotedinthefollowingExamplessomeoftheTCRfusionproteinsincludetheknown 

1TRAC/84.1THIR- 1TRLBC/79.SERdisulfidebondwhichhasbeenshowntoimprovetheexpression 

andstabilityofTCRproteins(Boulteretal.,2003,FEDS,16:707-711).TheTRAC/84.THIR 

TRBC/79.SERdisulfidebondisreferredtothroughouttheExamplesasthe"ICDisulfide." 
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1002371AsalsonotedinthefollowingExamplessomeoftheTCRfusionproteinsincludethe 

mutationsTRAC/1.5.GLN->LYSandTRBC/97.GLN->ASP.Thesemutationsdonotaltereither 

theactivityorthestabilityoftheTCR.  

1002381Table1. 1providesasummaryoftheTCRfusionproteinsthatwereprepared.Thenumber 

5 ofTCR arms"(peptide-MIHCtargetingdomains)andthenumberofanti-CD3"arms"(CD3 

targetingdomains)comprisedbyeachTCRfusionproteinareindicatedinthe"Format"column.  

Forexample 1x0~~S thattheTCRfusionproteincomprisesoneTCRarmandnoanti

CD3arms"1x1"indicatesthattheTCRfusionproteincomprisesoneTCRarmandoneanti

CD3armetc.Anti-CD3armswereineitherscFvorFabformatasnoted.  

10 Table1.1:ExemplaryICRFusionProteinFormats 

Paratopes Format ICR Fc Description 
(ICRx Chain Description (Cross-referencetoFig.1) 

_________________ anti-CD3J Fusion 

MonovalentTCR ixO f3 RetFc, TCRone-armedconstruct 
FcKO ("One-armedbetafusion"Fig.  

iHand11) 

MonovalentTCR ixO RetFc, TCRone-armedconstruct 
FcKO ("One-armedalpha Ag.  fusion"F 

iDandlE) 
MonovalentTCR ixO cx TCRone-armedconstruct.C

RetFc, 

("C-terminalone-armedalpha 

fusion"Fig.iS) 
MonovalentTCR ixO f3 RetFc, TCRone-armedconstruct.C

FcKO terminalfusion 

("C-terminalone-armedbeta 
fusion"Fig.iT) 

MonovalentTCR ixO RetFc, TCRdualfusion 

FcKO ("Dual fusion"; Fig iG) 
MonovalentTCR, ixi RetFc, TCRx S 

anti-CD3bispecificfusion 
monovalentanti- FcKO protein 

CD3scFv ("Bispecificbeta-fusion"F _____________________________________iL) 
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Paratopes Format ICR Fe Description 

(ICRx Chain Description (Cross-referencetoFig. 1) 

_________________ anti-CD3J Fusion 

MonovalentTCR, lxi NoFe TCRx S 

anti-CD3bispecificfusion 
monovalentanti- proteincontrolconstruct.TCR 

CD3scFv fusedtoscFvwithnoFe 
_______________________________ ____________________("TCR-scFv"Fig.iC) 

MonovalentTCR, lxi RetFe, TCRx S 

anti-CD3bispecific 
monovalentanti- FeKO tandemfusionprotein 

CD3Fab ("Bispecifictandembeta-fusion 
_____________________________________________ Fig. iN) 

BivalentTCR, 2x1 RetFe, TCRx S 

anti-CD3bispecificfusion 
monovalentanti- FeKO protein 

CD3Fab (''2x1Bispecificbeta-fusion 
__________________________________________ Fig. 10) 

TrivalentTCR, 3x1 RetFe, TCRx S 

anti-CD3bispecificfusion 
monovalentanti- FeKO protein 

CD3Fab ('lxiBispecificbeta-fusion 
_____________________________________________ Fig. iP) 

TetravalentTCR, 4x1 RetFe, TCRx S 

anti-CD3bispecifiefusion 
monovalentanti- FeKO protein 

CD3Fab ("4x1BispecifieC-terminalbeta

fusion"Fig.iQ) 
TetravalentTCR, 4x1 RetFe, TCRx S 

anti-CD3bispecifiefusion 
monovalentanti- FeKO proteinandLCfusion 

fusion"Fig.iR) 

Monovalentanti- Oxi RetFe, ControlCD3-bindingantibody 

CD3seFv FeKO ("OA-seFv" Fig. IA) 

1002391 VectorsfortheexpressionoftheTCRfusionproteinswereconstructedasfollows.All 

eonstruetsusedthepTT5vector(Duroeheretal.,2002NucI.AcidsRes.30(2):e9)andthe 

followingsignalsequence:MRPTWAWWLFLVLLLALWALPARG[SEQIDNO:22](Barashet 

al.,2002,BiochemandRiophysRes.Comm294:835-842).  

5 1002401VectorsencodingaTCRctchaincomprisedtheinsert:5'-BeoRirestrietionsite signal 

peptide cxchain TGAstop BamRirestrictionsite-3'.  
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[00241JVectorsencodingaTCR13chaincomprisedtheinsert:5'-EcoRIrestrictionsite signal 

peptide 13chain TGAstop BamHlrestrictionsite-3'9 

1002421VectorsencodingtheIgGiheavychaincomprisedtheinsert:S'-EcoRirestrictionsite 

signalpeptide- IgGiCH2domainandCR3domainterminatingatG446(EUnumbering)- TGA 

5 stop- BamHlrestrictionsite-3'.  

1002431VectorsencodingtheIgGilightchaincomprisedtheinsert:5'-EcoRIrestrictionsite 

signalpeptide- IgGilightchain-TGAstop- BamHlrestrictionsite-3'.  

1002441TCRchainsfusedtotheN-terminusofanIgGiFcwerelinkedtotheupperhingeofthe 
S 

IgGiheavychainatpositionE216(EUnumbenng)andincludedtheCR2domainandtheCR3 

10 domainterminatingatpositionG446(EUnumbering)followedbyaTGAstopcodonanda 

BamHlrestrictionsite.  

1002451InthecaseofTCRchainsfusedtotheC-terminusofanIgGiFctheTCRchainwas 

followedbyashortsequenceoftheupperhingestartingatE216andterminatingatT225(EU 

numbenng).  

15 [00246JAllexpressionvectorsweresequencedtoconfirmcorrectreadingframeandsequenceof 

thecodingDNA.  

DIFFERENTFORMATS 

1002471TCRfusionproteinsintheformatsshowninTable2.1wereproducedusingamammalian 

20 transienttransfectionprotocol.TheformatstestedincludedTCRdomainsfusedindifferent 

orientationstodeterminewhether onentationaffectedproductionofthefusionproteins.A 

modifiedanti-gplOOTCRdomainandananti-CD3scFvwereusedinthefusionproteins.AllTCR 

fusionproteinswhichincludedboththeTRACandTRBCdomainsalsocontainedtheICDisulfide 

(seeExample1).  
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[00248JTherelevantTCRct~TCRf3,IgGiheavyandscFvchainsoftheTCRfusionproteinswere 

co-expressedin2.5mLculturesofExpi293F T Mcells(ThermoFisherWalthamMA)asdescribed 

below.  

1002491Expi293TMcellswereculturedat37 0 CinExpi293TMExpressionMedium(Thermo 

5 FisherWalthamMA)onanorbitalshakerrotatingat125rpminahumidifiedatmosphereof8~o 

Co2.Avolumeof2.5mLwithatotalcellcountof7.5x10~cellswastransfectedwithatotalof 
2.5jigDNA.PriortotransfectiontheDNAwasdilutedin0.15mLOpti-MEM T M JReduced 

SerumMedium(ThermoFisherWalthamMA)toprovideaDNAtransfectionmix.84of 

ExpiFectamine~N~~293reagent(ThermoFisherWalthamMA)weredilutedinavolumeof0.15 

10 mL Opti-MEMT M jReducedSerumMediumandafterincubationforfiveminutesthesolution 

wascombinedwiththeDNAtransfectionmixtoatotalvolumeof0.30mL.After10to20minutes, 

theDNA-ExpiFectamine T M 293reagentmixturewasaddedtothecellculture.Afterincubationat 

370 Cfor18-22hours 15 jiLofExpiFectamine T M 293Enhancer 1 and0.15mLof 

ExpiFectaminY"293Enhancer2(ThermoFisherWalthamMA)wereaddedtoeachculture.  

15 Cellswereincubatedforfivedaysandsupernatantswereharvested.  

1002501TheproteinlevelsinthesupernatantswerequantifiedusinganOctetTMRLED96(ForteBio 

FremontCA)withaProteinAtip.200p.Lofeachculturesupematantweretransferredintoa96 

wellplate.Samplesweremeasured3timesfor120seconds.Aftereachreadthetipwas 

20 PBS.Measurementswerecomparedagainstastandardcurvetoobtaintheproteinconcentration 

foreachsample.TheresultsareshowninTable2.1.  

Table2.1:ExpressionTitersforTCRFusionProteins 

Variantft Description' Titer (mg/U2 

v21203 One-armedscFv 33.1 

v21203-B Dual scFv (noFc) 14.9 

v21204 One-armedTCRalphafusion 1.5 

v21204-B Dual TCR alpha fusion (noFc) 0 

v21205 Chimeric bispecific 4,4 
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Variantft Description' Titer (mg/U2 

v21207 TCRbispecific alpha fusion 5.9 

v21230 One-armedTCRbetafusion 11 

v21230-B Dual TCRbeta fusion (noFe) 1.1 

v21232 TCRbispecific beta fusion 11.6 

v21231 TCRdualfusion 8.4 

1 SeeFig.1 2Froma3mLexpressionvolume 

1002511AscanbeseenfromTable2.1,theTCRfusionproteinslinkedtotheFethroughthebeta

chain(v21230andv21232)showedthehighestexpressiontiters.ExpressiontitersfortheTCR 

fusionproteinsoverallwerelowerthanthoseforthescFvconstructs.ThosevariantslistedinTable 

5 2.1includinga-B"suffixdidnotincludeanFedomainandthereforeconsistedofjust2TCRs 

or2scFvs.Inallcasesthesehomodimervariantsshowedlowerexpressiontiters.  

EXAMPLE3:IDENTIFICATIONOFPOTENTIALSTABILIZINGMUTATIONSIN 

THETCRCONSTANTDOMAINS 

1002521Astructureandcomputationalguidedapproachwasemployedtoproducealibraryof 

10 mutationdesignsintheTRACandTRBCdomainsthatcouldpotentiallyimprovethethermal 

and/orcolloidalstabilityoftheTCR.Thesemutationswhereselectedbaseduponimproving 

1002531DesignofthemutationswasfocusedonstabilizingtheTRACandTRBCdomainsas 

thesecontainverylittle S betweenTCRs.TheTRACdomainisidenticalamongallhuman 

denvedTCRsandtheTRBCdomainhasonlytwodifferentallotypes.TheTRBCsequencesdiffer 

inonly3residuesbetweenTRBC1andTRBC2:positionTRBC/1.4isLysinTRBC1andGlnin 

TRBC2,positionTRBC/1.3isGlninTRBC1andLysinTRBC2,andpositionTRBC/29isTyrin 

TRBC1andPheinTRBC2.  

1002541Aninsd/coTCRmodelwaspreparedusingH27-14TCR(ProteinDataBankreference: 

20 pdb:3VXS)asaframework.  
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Identificationofhydrophobicpatchmutations 

1002551HydrophobicpatcheswereidentifiedusingtheProteinPatchestoolinMolecular 

OperatingEnvironment(Version2019.01ChemicalComputingGroupMontrealQC).Allnon

polarresidueslocatedintheTRACorTRBCdomainsinhydrophobicpatcheshavinganarea 

5 greaterthan50Awithsurfaceexposedsidechainswereflagged.  

Identificationofstatilizingpointmutations 

1002561ThecrystalstructureresiduesofH27-14wereanalyzedviainsi/leomutagenesisand 

packing/modeling.InsilicomutationsweremadeateverypositionintheTRACandTRBC 

domainsoftheTCR.Eachresiduewassubstitutedbyallpossibleaminoacidsexceptprolineand 

10 cysteine.Theseanalysesresultedintheidentificationofalistofhotspotpositionsfor S 

preferentialalpha-betapairing.Mutationsusedtoimprovestabilitywereclassifiedintodifferent 
S 

categories: 

1)Cavity locatedinsidethecoreofadomainandimproveshydrophobicpacking 

2)Interface locatedattheinterfaceoftwodomainsandimprovesinterfacialinteractions 

15 3)Patch- locatedatthesurfaceandreducesasurfaceexposedhydrophobicpatch.  

1002571CavityInterfaceandPatchmutationswererankedbasedonimprovementsinforcefield 

Identificationoflooptruncationmutants 

[00258JTruncationoftheTRBCFGloopinFab/TCRchimerashaspreviouslybeenreportedto 

20 improveexpressionofthechimera(Wuetaf,2015MARS,7:364-376).Differentlooptruncations 

oftheFOloopwereinvestigatedtodeterminewhetherthesecouldimprovetheexpressioninfull 

TCRs.AstheTRBCDEloopisshorterinmanynon-humanTCRstruncationofthehumanTRBC 

DEloopwasalsoinvestigatedaswellastruncationwithadditionofaGly-Asnbetaturnmotif 

Rankingofstabilizationmutants 

25 1002591Potentialstabilizingmutationsanddesignsattheidentifiedhotspotpositionsaswellas 

positionsneighboringhotspotsofinterestinthe3Dcrystalstructureweresimulatedandidentified 
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viainsd/comutagenesisandpacking/modelingandscoredonthebasisofanumberoffactors 

includingstericandelectrostaticimprovements.Stericimprovementsweremodeledandalso 

computedonthebasisofenergyfactorssuchasvanderWaalspackingcavitationeffectsand 

closecontactofhydrophobicgroups.Similarlyelectrostaticinteractionenergiesweremodeled 

5 andevaluatedonthebasisofcoulombinteractionsbetweenchargeshydrogenbondsand 

desolvationeffects.Potentialstabilizingmutationsidentifiedthroughthisanalysisarelistedin 

Table3.1.  

Table3.1:PotentialStabilizingMutationsIdentifiedinsilica 

Position Mutation Type 

TRAC/3 ALA->THR Cavity 

TRAC/3 ALA->SER Cavity 

TRAC/4 VAL->JLE Cavity 

TRAC/26 TIlER->WE Cavity 

TRAC/39 VAL->JLE Cavity 

TRAC/85.1 SER->VAIL Interface 

TRAC/85 ALA->THR Cavity 

TRAC/85 ALA->VAL Cavity 

TRAC/87 ALA->VAL Cavity 

TRAC/107 ALA->SER Cavity 

TRBC/6 VAL->JLE Cavity 

TRBC/20 TIlER->WE Interface 

TRBC/20 THIR->VAL Interface 

TRBC/25 ALA->VAL Cavity 

TRBC/36 HIS->PHE Interface 

TRBC/36 HIS->GLN Interface 

TRBC/37 VAL->ILE Cavity 

TRBC/85.1 CYS->VAL Interface 

TRBC/85.1 CYS->MET Interface 

TRLBC/86 SER->VAIL Cavity 

80 

TRBC/6 VAL->LEU Cavity



WO20221133592 PCT/CA2021/051855 

Position Mutation Type 

TRLBC/86 SER->THZR Cavity 

TRBC/106 VAL->MZET Cavity 

TRBC/106 VAL->JLE Cavity 

TRBC/45.3 VAL->THR Patch 

TRBC/91 VAL->GLN Patch 

TRBC/95 PHE->TYR Patch 

TRAC/105 ALA->SER Patch 

TRAC/115 ILE->TJII{ Patch 

TRAC/120 GLU->TYR Patch 

Replacementofaminoacidsatpositions 
TRBC/109-114 S 

109-114withGLY-ASN LoopTrimming- FG 

TRBC/109-114 ReplacementSofaminoacidsatpositions 
109-114withLYS-PRO-SER-ASN LoopTrimming- FG 

Deletionofaminoacidsatositions S S TRBC/84.5-85.6 845856 p LoopTnmming- DE 

TRBC/84.4-85.4 Replacementofaminoacidsatpositions LoopTrimming- DE 84.4-85.4withGLY-ASN 

EXAMPLE 4: EXPRESSION AND CHARACTERIZATION OF ICR FUSION 

1002601TodeterminetheeffectofthepotentialstabilizingmutationsidentifiedinExample3on 

S TCRstabilityTCRfusionproteinscomprisingthemutationswereconstructedinaone-armed 

(OA)formatwiththe13chainfusedtotheFcasdescribedinExample1. TheTCRfusionproteins 

wereexpressedandtestedinvitroforstabilitytoidentifythemutationsthatprovidedthegreatest 

improvementinexpressionthermalstabilityand/orcolloidalstability.Amodifiedanti-gp100 

TCRdomainwasusedinthefusionproteins.AllTCRfusionproteinscontainedtheICDisulfide 

10 (seeExample1).  

[00261JH1EK293-6Ecellsatadensityof1.5 2.2x106cells/mlwereculturedat37 0 Cin 

FreeStyleT M F17medium(&IBCOCat#A13835-01)supplementedwithG418sulfate(Wisent 
0 BioproductsCat#400-130-IG),4mMglutamineand0.1oPluronic T M F-68(GIBCOCat#24040

81 

PROTEINSCOMPRISINGPOTENTIALSTABILIZINGMUTATIONS



WO20221133592 PCT/CA2021/051855 

0 0 032).Atotalof1ugDNA(SOOovariantDNA,5oGFP,15oAKT,3O~ossDNA)permlof 

H1EK293-6Ecellswastransfectedataratioof4O:30:30foralphachainbetachain-Fc(A),andFc 

(B)usingPEJ-max(PolysciencesCat#24765-2)ataDNA:PEJratioof1:2.5andcellswere 

incubatedat37 0 Cfor24hours.Followingincubation,0.5mMvalproicacid(finalconcentration) 

5 and0,50ow/vtryptoneNi(finalconcentration)wereaddedtothecellsThecellswerethen 

transferredto37 0 Candincubatedfor7dayspriortoharvesting.Culturemediawasharvestedby 
e 

centrifugationandvacuumfilteredusingaStencup®0.22jiMfilter(MilliporeCatIt 

SCGPUO5RE).Sampleswereinitiallytestedforexpressionin0.8mLvolume.Sampleswhich 

showedproteinbandsonanSDS-PAGEgelwerescaledupto250-500mLcultures.  

10 [00262JTopurifytheTCRfusionproteincellswerefirstremovedfromthesupernatantsby 

centrifugingat1OOOrcffor15minutes.ProteinAGravitrapTMcolumnswerepreparedby 

equilibrationusinglOmlPBSfollowedbyapplicationofproteinsupematantinbatchesoflOml.  

Onceallthesupematanthadflowedthroughthecolumnthecolumnwaswashedwith2x1Oml 

PBS.TCRfusionproteinwaselutedbytheadditionof3m10.iMglycine-HClpH2.7.Theeluted 

15 TCRfusionproteinwasthenneutralizedusingiMTris-HClpH9.Proteinyieldwasquantitated 

basedonabsorbanceat2SOnm(A280nm)(ininstanceswhereprecipitationwaspresentupon 

sampleneutralizationsampleswerecentrifugedbrieflypriortoA28Onmmeasurements).  

1002631HomogeneityoftheTCRfusionproteinswasassessedbyUPLC-SEC.UPLC-SECwas 

20 steel,1.7~mparticles)(WatersLtdMississaugaON)setto30 0 CandmountedonaWaters 

ACQUITYUPLCH-ClassBiosystemwithaPhotodiodeArray(PDA)detector.Runtimeswere 

7mmwithatotalvolumeperinjectionof2.8mLusingarunningbufferofDulbeccosphosphate

bufferedsaline(DPBS)orDPBSwith0,020oTween20,pH7.4,at0.4ml/min.Elutionwas 

monitoredbyUVabsorbanceintherange210-500nmandchromatogramswereextractedat280 

25 nm.PeakintegrationwasperformedusingEmpower3software(WatersLtdMississaugaON).  

1002641Sampleswithacceptablehomogeneity(>950o)werebufferexchangedintoDPBSand 

asepticallyfilteredpostprotein-Apurification.Sampleswithlowhomogeneityweresubjectedto 

SECpurificationasfollows.SampleswereloadedontoaSuperdex®20010/30Increasecolumn 

(GEHealthcareLifeSciencesMarlboroughMA)onanAktaTMAvant25Chromatography 
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System(GEHealthcareLifeSciencesMarlboroughMA)inDBPSwithaflowrateof0.5 

mL/min.Fractionsofelutedproteinwerecollectedbasedonabsorbanceat280nmandthefractions 

wereassessedbynon-reducingandreducingHighThroughputProteinExpressassayusingCaliper 

LabChip®GXJJ(PerkinElmerWalthamMA).ProcedureswerecardedoutaccordingtoHT 

5 ProteinExpressLabChip®UserGuideversion2andLabChipGXJJUserManual withthe 

followingmodifications.TCRfusionproteinsamplesateither2p1or5p1(concentrationrange5

2000ng/pi)wereaddedtoseparatewellsin96wellplates(BioRadHerculesCA)alongwith7 

U1 ofHTProteinExpressSampleBuffer(PerkinElmerCatIi760328).TCRfusionproteinsamples 

werethendenaturedat70 0 Cfor15mins.TheLabChip®instrumentwasoperatedusingtheHT 

10 ProteinExpressChip(PerkinElmerWalthamMA)andtheAb-200assaysetting.  

1002651ThermalstabilityoftheTCRfusionproteinswasdeterminedbydifferentialscanning 

calorimetry(DSC).EachpurifiedTCRfusionproteinwasdilutedto1mg/mLinPBS.Atotalof 

950p.LwasusedforDSCanalysiswithaNanoDSC(TAInstrumentsNewCastleDE).Atthe 

startofeachDSCrunabufferblankinjectionwasperformedtostabilizethebaselineandabuffer 

15 injectionwasplacedbeforeeachTCRfusionproteininjectionforreferencing.Eachsamplewas 

scannedfrom25 0 Cto950 Catarateof60 0 C/hrand60psinitrogenpressure.Theresulting 

thermogramswerereferencedandanalyzedusingNanoAnalyze(TAInstrumentsNewCastle 

DE).EachpeakontheDSCthermogramcorrespondstoathermaltransition.Therearethree 

expectedthermaltransitions:TCRCH2(~71 0 C)andCH3(~80 0 C).ThetransitionoftheTCR 

1002661TheyieldhomogeneityandTmdeterminedforeachoftheTCRfusionproteinsare 

showninTable4.1. NotethattheDNAratioforalphachainbetachain-Fc(A),andFc(B)used 

inthetransfectionstepwasnotoptimizedwhichimpactedthe~ocorrectspeciesobserved.  

Table4.1:ExpressionandCharacterizationofICRFusionProteinsComprisingPotential 

25 StabilizingMutations 

Variant Mutation Yield HMW Correct ICR 
Mutation1  Type (mg/U Species(%J2 Species Tm 

______________________________________________________________________________ (%J2 (0CJ 

v21230 None Control 17.66 37.4 56.8 53.7 
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Variant Mutation Yield HMW Correct ICR 
Mutation 1  Tm 

Type (mg/fl Species(%J2 Species 
______________________________________________________________________________ (%J2 ( 0 CJ 

v22703 TRAC/3ALA->THR 18.19 39.3 29.4 50.7 
_______________________________ Cavity ______________________________________ 

v22704 TRAC/3.ALA->SER 19.79 36.6 36.3 51.5 

_______________________________ Cavity ______________________________________ 

v22705 TRAC/4.VAL->JLE 22.05 32.6 43.9 54.2 
_______________________________ Cavity ______________________________________ 

v22706 TRAC/26.THR->JLE 19.72 39.6 30.9 56.7 
_______________________________ Cavity ______________________________________ 

v22707 TRAC/39.VAL->JLE 23.59 29.9 48.4 56 
_______________________________ Cavity ______________________________________ 

v22836 TRAC/85.1.SER->VAL Jntcrfacc 16.28 59.8 21.4 51.7 
v22708 TRAC/85.ALA->TE-JR NoEx? -- -- -

_______________________________ Cavity ______________________________________ 
v22709 TRAC/85.ALA->VAL 26.55 20.2 55.9 56.7 

_______________________________ Cavity ______________________________________ 
v22710 TRAC/87.ALA->VAL NoEx. -- -- -

_______________________________ Cavity ______________________________________ 

v22711 TRAC/107.ALA->SER NoEx. -- -- -

_______________________________ Cavity ______________________________________ 

v22712 TRBC/6.VAL->LEU Cavity 33.37 25.4 62.2 54.6 
v28881 TRBC/6.VAL->ILE 4  31.2 10.5 89.5 56.4 

_______________________________ Cavity ______________________________________ 

v22713 TRBC/20.ThJR->ILE Interface NoEx. -- -- -

v22714 TRBC/20.THR->VAL Interface NoEx. -- -- -

v22715 TRBC/25.ALA->VAL 16 44.4 29.8 52.8 

v22716 TRBC/36.HJS->PHE Interface 18.66 32.9 40 55.3 

v22717 TRBC/36.HIS->GLN Interface 13.94 45 29 51.9 

v22718 TRBC/37.VAL->JLE 17.97 37.2 38.2 53.6 

v22719 TRBC/85.1.CYS->VAL Interface 19.28 44.8 27.8 51.1 

v22720 TRBC/85.1.CYS->MET Interface 25.64 29.9 47 51.6 
v22721 TRBC/86.SER->VAL NoEx. -- -- -

_______________________________ Cavity ______________________________________ 
v22722 TRBC/86.SER->THR 23.66 34.7 46.9 53.9 

_______________________________ Cavity ______________________________________ 
v22723 TRBC/106.VAL->MET NoEx. -- -- -

_______________________________ Cavity ______________________________________ 
v22724 TRBC/106.VAL->ILE 16.08 57.6 14.3 -- 5 

_______________________________ Cavity ______________________________________ 

v22837 TRBC/45.3.VAL->THR Patch 27.35 20.1 61 54 

v22838 TRBC/91.VAL->GLN Patch NoEx. -- -- -

v22839 TRBC/95.PHE->TYR Patch 19.44 50.7 21.6 53.7 

v22840 TRAC/105.ALA->SER Patch 26.34 24.8 50.6 54 

v22841 TRAC/115.ILE->THR Patch NoEx. -- -- -
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Variant Mutation Yield HMW Correct ICR 
Mutation1  Tm 

Type (mg/fl Species(%J2 Species 
______________________________________________________________________________ (%J2 ( 0 CJ 

v22842 TRAC/120.PHE->TYR Patch 16.64 52.6 46.1 54.1 

Loop 
0 

v22745 ASN6  Tnmming- NoEx. -- -- -

FG 

Loop 
v22746 0 

PRO-SER-ASN' Tnmmrng- NoEx. -- -- -

Hi 

Loop 
v22772 TRBC/84.5-85.6->-8  0 27.6 50.5 54.6 

DE 

v22748 0 31.1 23 62 53 
ASN9  Tnmming

DE 

1AllvariantsincludedtheICDisulfide.Listedmutationsareinadditiontothisdisulfide.  

2As 0 determinedbyUPLC-SEC.Exceptwherenotedthevariantswereexpressedat37 0 Cwhichresultedinhigher 

amountsofHMWspecies(seeExample5).  

3NoEx.=noexpression 

5 4Thisvariantwasexpressedat320 Cwhichwasshowntoreducetheamountof11MWspeciespresentinTCR 

preparations(seeExample5) 

5Unableto 0 TmbyDSC 
C109-114->GLY-ASNnotationindicatesreplacementofaminoacidsatpositions109-114withGLY-ASN 

7109-114->LYS-PRO-SER-ASNnotationindicatesreplacementofaminoacidsatpositions109-114withLYS-PRO

884.5-85.6->-notationindicatesdeletionof 0 

aminoacidsatpositions84.5-85.6 
984.4-85.4->GLY-ASNnotationindicatesreplacementof 0 

aminoacidsatpositions84.4-85.4withGLY-ASN.  
e 

1002671Vanantsshowingdecreasedhighmolecularweight(BMW)species(aggregation)or 

increasedTmcomparedtothecontrol(v21230)wereconsideredstabilized.Ascanbeseenfrom 

15 Table4.1,theTCRfusionproteinsv22705v22707,v22709,v22712v22716,v22722,v22837 

v22840andv22772showedbothdecreased11MWspeciesandincreasedTmwhencomparedto 

thev21230control.TCRfusionproteinv28881alsoshoweddecreased11MWspeciesand 

increasedTmwhencomparedtothev21230controlhoweverthisproteinwasexpressedat32 0 C 

sowasexpectedtoshowdecreased11MWspecies.SeveraloftheTCRfusionproteinsshowed 

20 reducedHMWspecieswiththegreatestreductioninBMWspeciesbeingobservedforv22709 
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andv22837(areductionfrom37~40~to20.20oand20.1'~o respectively).OftheTCRfusion 

proteinsthatshowedanimprovementinTmthegreatestincreasewasobservedforv22706 

v22709andv28881.Bothv22706andv22709showedanincreaseinTmof30C(from53.70Cto 

56.70 C),althoughv22706didnotshowdecreasedBMWspecieswhereasv28881showedan 

5 increaseinTmof2.7 0 C(from53.70 Cto56.40 C).  

1002681AsalltheTCRfusionproteinscontainidenticalsequencesexceptforthepointmutations 

describedinTable4.1,theobservedimprovementsinhomogeneityand/orTmcanbeattributedto 

thesepointmutations.  

EXAMPLE5:EFFECTOFTEMPERATUREANDCELLLINEONEXPRESSIONOF 

10 1CRFUSIONPROTEIN 

[00269JTheTCRfusionproteinv21232wasproducedunderdifferentexpressionconditionsas 

describedbelowinordertoidentifytheconditionswhichresultedinthehighestyieldsandlowest 

BMWspecies(aggregation).  

1002701ATCRbispecificbetafusionTCRfusionproteincomprisingananti-gplOOTCRandan 

15 anti-CD3scFv(v2123ZseeExample2)wasexpressedin2.5mLofExpi293F T M cells(Thermo 

FisherWalthamMA)orExpiCHO T M cells(ThermoFisherWalthamMA)withaHi:H2:L1 

DNAratioof30:30:40.  

exceptaDNAratioof40:40:20foralphachainbetachain-Fc(A),andFc(B)wasemployedin 

20 thetransfectionstep.Afterincubationat37 0 Cfor18-22hours,15p.LofExpiFectamine T M 293 

Enhancer1and0.2SmLofExpiFectamine T M 293Enhancer2(ThermoFisherWalthamMA) 

wereaddedtoeachculture.Cultureswerethentransferredto37 0 Cor320 Cfortheremainingtime 

ofincubationpriortosupematantharvest.  

1002721ForexpressioninExpiCHO T M cellscellswereculturedat37 0 CinExpiCHOT M 

25 expressionmedium(ThermoFisherWalthamMA)onanorbitalshakerrotatingat125rpmina 

humidifiedatmosphereof80~CO 2 .Avolumeof2.5mlofculturewithatotalcellcountof1.5x 

io~cellswastransfectedwithatotalof2p~gDNAwithaDNAratioof40:40:20foralphachain 
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betachain-Fc(A),andFc(B).PriortotransfectiontheDNAwasdilutedin0.1mLOptiPROTM 

SFM(ThermoFisher Waltham MA)toprovideaDNAtransfectionmix. 8 jiLof 

ExpiFectamine~'CR0reagent(ThermoFisherWalthamMA)weredilutedinavolumeof92 

jiLOptiPROTMSFMandafterincubationforonetofiveminutescombinedwiththeDNA 

5 transfectionmixtoatotalvolumeof0.2mL.AfteronetofiveminutestheDNA-ExpiFectamineTM 

CR0Reagentmixturewasaddedtothecellculture.Afterincubationat37 0 Cfor18-22hours,15 

4ofExpiCHOT M Enhancerand0.6mLofExpiCHO T M Feed(ThermoFisherWalthamMA) 

wereaddedtoeachculture.Cultureswerethentransferredto37 0 Cor320 Candincubatedforseven 

days.Supernatantswerethenharvested.  

10 1002731TitersofproteinintheharvestedsupematantsweremeasuredbyBiolayerInterferometry 

asdescribedinExample2.MeasuredtitersinExpi293F T M cellsweresignificantlyhigherthanin 

ExpiCHOT M cells(seeTable5.1),sothesamplesexpressedinExpi293F T M cellswerepurifiedby 

proteinAasdescribedinExample4.HomogeneitywasdeterminedbyUPLC-SECasdescribed 

inExample4.Peakareacorrespondingtothecorrectmolecularweightwasusedtoestimatethe 

15 0~ofdesiredmonodispersedspecies.TheresultsareshowninTable5. 1andFig.3.  

Table5.1:EffectofTemperatureandCellLineonExpressionofv21232 

CellLine Temperature Titer Monodispersed DesiredSpecies 
(mg/U Species (mg/U) 

Expi293FT M  37 203 37~70o 76.5 

ExpiCHOTM 37 28.3 -- -

Expi293FT M  32 145 79.60 115.4 
S 

ExpiCHOTM 32 49.1 -- -

1AsdeterminedbyUPLC-SEC.  

1002741AscanbeseenfromTable5.1,expressionofvariantv21232inExpi293F T M cellsata 

20 reducedtemperatureof32 0 Cproducedthegreatestamountofthedesiredprotein.Whilehigher 

temperature(37 0 C)increasedthetotalamountofproteinproducedasignificantportionofthe 

proteinformedhighmolecularweightspecies.AscanbeseenfromTable5. 1andFig.3,theTCR 
87 
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fusionproteinproducedat32 0 Ccontainedagreatlyreducedamountofhighmolecularspeciesand 
S 

anincreasedamountofdesiredprotein.TheExpi293F T M cellsconsistentlyproducedmoreprotein 

thantheExpiCHO T M cells.AccordinglyonlysamplesproducedfromExpi293F T M werepurified 

andcharacterizedbyUPLC-SEC.  

5 EXAMPLE6:ADDITIONOFAHINGE-LIKEDISULFIDEBONDTOSTABILIZETCR 

FUSIONPROTEINS 

1002751ToimprovethestabilityoftheTCRfusionproteinsfusionproteinscomprisinga 

disulfidebondthatmimicsthelightchain-upperhingedisulfidebondfoundinIgGiantibodies 

werepreparedasfollows.  

10 1002761ThenaturalTCRsequenceincludesaC-terminaldisulfidebondlocatedinthelinker 

regionbetweentheconstantdomainsandthetransmembranedomains.Apotentialstability 

enhancingmodificationwasdesignedthatintroducedadisulfidebondbetweenthenaturalC

terminalcysteineontheTCRalphachain(referredtoaspositionTRAC/128.CYSwhichis 

typicallyomittedfromsolubleTCRconstructs)andthenaturalcysteinelocatedintheupperhinge 

15 regionoftheFc(220.CYS(EUnumbering))inthebeta-Fcfusionchain.Thedisulfidebondformed 

betweenthesetwocysteinesQ.e.TRAC/128.CYSandhinge220.CYS)isreferredtohereinasthe 

"TRAC-HingeDisulfide." 

gplOOTCRfusedtoanFcandananti-NY-ESOl1G4-HA(highaffinity)TCRfusedtoanFc.  

20 BothTCRfusionproteinsalsocontainedtheICDisulfide.TheTCRfusionproteinswere 

constructedinaone-armedformatwiththebetachainfusedtotheFcasdescribedinExample1.  

Allsequenceswereprecededbythesignalpeptide:MIRPTWAWWLFLVLLLALWALPARG[SEQ 

LEDNO:22]. VectorinsertswerepreparedandclonedintothepTT5vectorforexpressionas 

describedinExample1.  

25 1002781TheTCRfusionproteinswereinitiallyexpressedin0.8mLofH1EK293-6Ecellsas 

describedinExample4andexpressionwasconfirmedbySDS-PAGE.Thefusionproteinwas 

subsequentlyexpressedin250mLofHIEK293-6EcellsasdescribedinExample4butwithaDNA 

ratioof40:40:20foralphachainbetachain-Fc(A),andFc(B).Aftertheinitial18-22hour 

88 
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incubationat37 0 Cthecellswereincubatedat32 0 Candsubsequentlypurifiedandcharacterized 

byUPLC-SECasdescribedinExample4.  

1002791ThermalstabilityoftheTCRfusionproteinswasdeterminedbydifferentialscanning 

calorimetry(DSC).EachpurifiedTCRfusionproteinwasdilutedto0.4mg/mLinPBS.Atotalof 

5 400p.LwasusedforDSCanalysiswithaMicroCal T M VP-CapillaryDSC(GEHealthcareLife 

SciencesChicagoIL).AtthestartofeachDSCrun5bufferblankinjectionswereperformedto 

stabilizethebaselineandabufferinjectionwasplacedbeforeeachTCRfusionproteininjection 

forreferencing.Eachsamplewasscannedfrom20 0 Cto1000 Catarateof60 0 C/hrwithlow 

feedback,8secfilter,5mm preTstatand70psinitrogenpressure.Theresultingthermograms 

10 werereferencedandanalyzedusingOrigin7software(OriginLabCorporationNorthampton 

MA).EachpeakontheDSCthermogramcorrespondstoathermaltransition.Therearethree 

expectedthermaltransitions:TCRCR2(~71 0 C)andCR3(~8O 0 C).ThetransitionoftheTCR 

includestheTRAV-TRBVandTRAC-TRBCinterfaces.  

1002801TheresultsareshowninTable6.1andFig.4.  

15 Table6.1:ExpressionandCharacterizationofICRFusionProteinsComprisingtheTRAC

HingeDisulfide 

Variant ICR TRAC- Yield 11MW Correct LMW ICR 
Hinge Species Species Species Tm 

v21230 Anti-gp100 No 22.8 7.7 92.7 0.7 53.4 
S 

v22752 Anti-gp100 Yes 18.2 10.7 88.8 0.3 56.9 

Anti-NY
v30930 ESOl1G4- No 19.2 3.9 60 36.1 62.2 

HA 

Anti-NY
v31185 ESOl1G4- Yes 17.6 5.4 89.4 5.2 64.4 

HA 

1Asdete~ffinedbyUPLCSEC. 2AsdeterminedbyDSC.  

[00281JAscanbeseeninTable6.1andFig4,theanti-gplOOTCRfusionproteincomprisingthe 

TRAC-HingeDisulfideshowedanincreaseinTmof>3 0 Ccomparedtothesamefusionprotein 
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lackingthisadditionaldisulfidebond(comparevariantsv21230andv22752).Similarlytheanti

NY-ESOl1G4-HATCRfusionproteincomprisingtheTRAC-HingeDisulfideshowedan 

increaseinTmof~2 0 Ccomparedtothesamefusionproteinlackingthisadditionaldisulfide 

(comparevariantsv30930andv31185).Theanti-NY-ESOl1G4-HATCRfusionprotein 

5 comprisingtheTRAC-HingeDisulfidealsoshowedanincreaseof29.40oS 
incorrectspecies 

comparedtotheTCRfusionproteinlackingtheTRAC-HingeDisulfide.Theseresultsshowthat 

theTRAC-HingeDisulfideisabletostabilizeTCRfusionproteinsandisalsotransferableto 

differentTCRfusionproteins.  

EXAMPLE 7: IDENTIFICATION OF ADDITIONAL DISULFIDE BONDS FOR 

10 STABILIZATIONOFTCRFUSIONPROTEINS 

1002821ToimprovethestabilityofTCRfusionproteinsmutationsforinclusionintheTRAC 

and/orTRBCdomainsinordertointroducenewdisulfidebondswereidentifiedbyinsd/co 

modeling.  

1002831ATCRmodelasdescribedinExample3wasusedtoidentifypositionstointroducenovel 

15 disulfidebonds.TheCf3-Cf3andCct-Cctpairwisedistanceforeverynon-cysteineresiduelocated 

intheTRACandTRBCdomainswitheveryotherresidueinboththealphaandbetachainswas 

calculated.ResiduepairswithCj3-Cj3distances<5AorCc-Cctdistances<7Athatwere 

separatedinsequencespacebymorethanfiveresidueswereconsideredpositivehitsforpotential 

20 wereinthecorrectorientationtogenerateadisulfidebond.Potentialdisulfidebondswhichpassed 

theabovecriteriaweregeneratedasamodelins/I/co.  

1002841Thelowestenergyconformationofeachdisulfidebondwasusedtorankthemodelsusing 

thefollowingcriteria: 

. thedisulfidedihedralangleenergyfunctiondescribedbyKatz&Kossiakoff,1986,JR/of 

25 Chem261(33):15480-15485 

. thedegreeofstructuralperturbationasmeasuredbybackboneandsidechainroot-mean

squaredeviation(RMSD) 

. thenumberofstericclashesinthestructureand 
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WO20221133592 PCT/CA2021/051855 

. thechangesineitherfoldingenergyorinteractionenergyupontheintroductionof 

intrachainandinterchaindisulfidebondsrespectively.  

[00285JThetophitswhichwerefurtherinvestigatedexperimentallyarelistedinTable7.1.  

Table7.1:TopDisulfideBondsIdentifiedinsilico 

CaCaDistance C3Cf3Distance 
ResiduePair (A) ~AJ Interchain 

TRAC/122.PROTRBC/12.ALA 6.20 3.47 Yes 

TRAC/84.2.LEUTRBC/79.SER 4.66 3.70 Yes 

TRBC/36.HJSTRBC/109.TYR 5.41 3.72 No 

TRAC/3ALATRAC/120.PHZE 4.18 3.72 No 

TRBC/9.PROTRLBC/19.ALA 5.15 3.74 No 

TRAC/1O.SERTRBC/121.ALA 5.52 3.75 Yes 

TRAC/7.LEUTRLBC/7.PHE 5.39 3.84 Yes 

TRAC/84.THIRTRBC/79.SER 6.02 3.94 Yes 

TRAC/5.TYRTRBC/1O.SER 6.43 4.01 Yes 

TRAC/26.THZRTRAC/85.1.SER 4.31 4.16 No 

TRAC/22.VALTRAC/88. TRiP 4.83 4.32 No 

TRAC/39.VALTRAC/85ALA 7.37 4.34 No 

TRBC/21.LEUTRBC/89.LEU 5.16 4.59 No 

TRAC/86.VALTRLBC/86.SER 7.51 4.67 Yes 

TRAC/84.1.THIRTRLBC/86.SER 7.39 4.76 Yes 

TRAC/1O.SERTRBC/6.VAL 5.88 4.79 Yes 

TRAC/84.5.ALRGTRBC/45.5,SER 5.88 4.81 Yes 

TRAC/84.4.MIETTRBC/77.GLY 4.18 N/A Yes 

TRAV/127.ARGTRAC/21.SER 6.15 3.85 No 

5 
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EXAMPLE 8: PRODUCTION AND CHARACTERIZATION OF ICR FUSION 

PROTEINSCOMPRISINGNEWINTERCHAINDISULFIDEBONDS 

1002861TheeffectonstabilityoftheinterchaindisulfidebondsidentifiedinExample7was 

investigatedinTCRfusionproteinsinaone-armedformatbyanalyzingtheexpressionthermal 

5 stabilityandcolloidalstabilityoftheTCRfusionproteins.  

1002871Eachofthetop-rankedinterchaindisulfidebondsidentifiedinExample7 (seeTable7.1) 

wasintroducedintoananti-gp100TCRfusedtoanFc.TheTCRfusionproteinswereconstructed 

inaone-armedformatwiththebetachainfusedtotheFcasdescribedinExample1. Allsequences 

wereprecededbythesignalpeptide:MIRPTWAWWLFLVLLLALWALPALRG[SEQlIDNO:22].  

10 VectorinsertswerepreparedandclonedintothepTTSvectorforexpressionasdescribedin 

Example.  

1002881TheTCRfusionproteinswereinitiallytestedforexpressionin0.8 mLofH1EK293-6E 

cellsasdescribedinExample4.ExpressionwasconfirmedbySDS-PAGEandvariantswith 

observableproteinexpressionbandsweresubsequentlyexpressedin250mLofJiEK293-6Ecells 

15 asdescribedinExample4butwithaDNAratioof40:40:20foralphachainbetachain-Fc(A), 

andFc(B).Aftertheinitial18-22hourincubationthecellswereincubatedateither32 0 Cor370 C 

andsubsequentlypurifiedandcharacterizedbyUPLC-SECasdescribedinExample4andDSC 

1002891TheresultsareshowninTable8.1.  

20 Table8.1:ExpressionofTCRFusionProteinsComprisingInterchainDisulfideBonds 

Variant DisulfideBond Expression 11MW Desired LMW TCR 
Tm 

ft Position (mg/U Species Species Species 
________________________________________________________________________ (%J' (~:~' (C)2 
v21230 TRAC/84-TRBC/79 17~ 37*43 56.8~ 5.8~ 53.7 

(7.6)~ (91.7)~ (O.7)~ ______ 

__________(ICDisulfide) _____________________________________________________ 

v22726 TRAC/7-TRBC/7 NoEx5  -- -- -- -

v22729 TRAC/84.2TRBC/79 16~ 48,6~ 23,5~ 27,9~ 49.2 

v22734 TRAC/22TRBC/7 NoEx5  -- -- -- -

92 

asdescribedinExample6.
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Variant DisulfideBond Expression 11MW Desired LMW ICR 
Tm 

ft Position (mg/U Species Species Species 
________________________________________________________________________ (%J' (%~ (0CJ2 

v22735 TRAC/84.4TRBC/77 NoEx5  -- -- -- -

v22736 TRAC/86TRBC/86 NoEx5  -- -- -- -

v22737 TRAC/84.5TRBC/45.5 NoEx5  -- -- -- -

v22738 TRAC/1OTRBC/121 NoEx5  -- -- -- -

v31093 TRAC/122TRBC/12 21~ 34*34 37.8~ 27.9~ 51.4 

1AsdeterminedbyUPLCSEC 2AsdeterminedbyDSC '~Expressionat370C 

4Expressionat320C 5Noexpressionat370C 

1002901Twooftheidentifiedinterchaindisulfidebondswereobservedtoexpressandtostabilize 

theTCRfusionproteins:TRAC/84.2TRBC/79(v22729)andTRAC/122TRBC/12(v31093).  

5 BothvariantshadalowerTmandhigher11MWspeciesthanv21230(ICDisulfide).  

EXAMPLE 9: PRODUCTION AND CHARACTERIZATION OF TCR FUSION 

PROTEINSCOMPRISINGNEWINTRACHAINDISULFIDEBONDS 

1002911TheeffectonstabilityoftheintrachaindisulfidebondsidentifiedinExample7was 

investigatedinTCRfusionproteinsinaone-armedformatbyanalyzingtheexpressionthermal 

10 stabilityandcolloidalstabilityoftheTCRfusionproteins.  

wasintroducedintoananti-gp100TCRfusedtoanFc.TheTCRfusionproteinswereconstructed 

inaone-armedformatwiththebetachainfusedtotheFcasdescribedinExample1. Allvariants 

containedtheTRAC/84.2TRBC/79disulfide(seeExample8)andtheTRAC-HingeDisulfide.  

15 Allsequenceswereprecededbythesignalpeptide:MIRPTWAWWLFLVLLLALWAPALRG[SEQ 

IDNO:22]. VectorinsertswerepreparedandclonedintothepTT5vectorforexpressionas 

describedinExample1.  

1002931TheTCRfusionproteinswereinitiallytestedforexpressionin0.8mLofH1EK293-6E 

cellsasdescribedinExample4.ExpressionwasconfirmedbySDS-PAGEandvariantswith 

20 observableproteinexpressionbandsweresubsequentlyexpressedin250mLofHIEK293-6Ecells 

asdescribedinExample4butwithaDNAratioof40:40:20foralphachainbetachain-Fc(A), 

93 

1002921Eachofthetop-rankedintrachaindisulfidebondsidentifiedinExample7(seeTable7.1)



WO20221133592 PCT/CA2021/051855 

andFe(B).Aftertheinitial18-22hourincubationthecellswereincubatedat32 0 Cand 

subsequentlypurifiedandcharacterizedbyUPLC-SECasdescribedinExample4andDSCas 

describedinExample6.  

1002941TheresultsareshowninTable9.1.  

5 Table9.1:ExpressionofICRFusionProteinsComprisingIntrachainDisulfideBonds 

Variant DisulfideBondPosition Expression HMW Desired LMW ICR 
Species Species Species Tm (mg/U (O/o31 (O/o~31 (O/o31 (0CJ2 

28902 Control3  15 6,3 92 1.7 52.5 

31084 TRAC/3ALATRAC/120.PHF NoEx4 

31085 TRAC/39.VALTRAC/85.ALA 19 19.9 80 0 57.8 

31086 TRAC/26.THRTRAC/85.1.SER 22 13.3 85.1 1.6 54.2 

30933 TRBC/9.PROTRBC/19.ALA 18 15.6 77.1 7.3 52.5 

1AsdeterminedbyUPLC-SEC 2AsdeterminedbyDSC 

4Noexpression 

3TRAC/84.2TRBC/79disulfideandTRAC-HingeDisulfidealone 

[00295JAscanbeseenfromTable9.1variantv31085whichcomprisesacombinationofa 

disulfideatpositionsTRAC/39.VALTRAC/85.ALAwiththeTRAC/84.2.THIRTRBC/79.LEU 

10 interchaindisulfideandTRAC-HingeDisulfideshowedanincreaseinTmof% 0 C.  

S 

TRAC/26.THIRTRAC/85.1.SERwiththeTRAC/84.2TRBC/79disulfide(Example8)and 

TRAC-HingeDisulfideshowedanincreaseinTmof~2 0 C.  

EXAMPLE10:BINDINGOFSTABILIZEDICRFUSIONPROTEINSTOTARGET 

15 PEPTIDE-MHCCOMPLEX 

[00297JTCRfusionproteinsfromExample4withaTCRTmequalorgreaterthanthatofthe 

parentTCRfusionproteinaswellasvariantsv22729andv22730(whichincludeanewdisulfide 

bondseeExample8)weretestedforbindingtotheirtargetpeptide-MIHCcomplexbyflow 

cytometryasfollows, 

94 
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1002981T2cells(ATCCCRL-1992)wereculturedinRPMJ-1640 oFCS,1"~Penicillin

Streptomycin.CellswerethencentrifugedresuspendedandmixedwithlOuMgplOOpeptide 

(YLEPGPVTA[SEQlIDNO:24]).Afterincubationat37 0 Cfortwohourstoallowpeptidebinding, 

cellswerewashedresuspendedinPBS10oFCSandaddedtowellsofa96V-wellplateat25u1 

5 perwell.TCRfusionproteinswerepreparedusingaparallelplateusinga1:3serialdilution 

startingfroma1:20dilutionofstock(rangeofstockconcentrations0.54-1.09mg/ml)and 

extendingfor11samples(resultinginlowestconcentrationsof3-8pM).Thecellplatewasthen 

spundownsupernatantswereremovedandtheTCRfusionproteinsolutionadded.Theplatewas 

keptonicefor30minutesfollowedbyasinglewashinPBS10oFCSandresuspensionin1:200 

10 anti-humanJgGAlexa647conjugate(JacksonJmmunoResearchLaboratoriesInc.,WestGrove 

PA).Theplatewaskeptoniceforafurther30minutesfollowedbytwowasheswithPBS10 

FCS.lOOulofPBS1~oFCSwasthenaddedtothewellsandtheplateanalyzedbyflowcytometry 

usingaBD TMX-20(BDBiosciencesSanJoseCA).  

1002991TheresultsareshowninFig.SandFig.6.AscanbeseeninFig.5allTCRfusion 

15 proteinsshowedbindingtothetargetpeptide-MHCcomplexwiththeexceptionofvariantv22730.  

HowevertheIJPLC-SECtracefor vanantv22730suggestedthatmostofthesamplewasnotthe 

desiredspecies(seeExample8).TheEC 5 oforallotherTCRfusionproteinswassimilar(seeFig.  

6).TheseresultsdemonstratethatthestabilizingmutationsintroducedintotheTCRfusionproteins 

20 EXAMPLE 11: 1CRFUSION PROTEINS COMPRISING COMBINATIONS OF 

STABILIZINGMUTATIONS 

[00300JExamples4and6-9describevariousmutationswereidentifiedthatimprovedthethermal 

stabilityand/orcolloidalstabilityofTCRfusionproteins.TCRfusionproteinscomprisingvarious 

combinationsofthesemutationswereconstructedtodetermineifthecombinedmutationscould 

25 furtherimprovethermalstabilityand/orcolloidalstabilityofTCRfusionproteins.  

1003011TheindividualmutationsidentifiedinExamples4and6-9werecombinedasoutlinedin 

Table11. 1andintroducedintoananti-gp100TCRfusedtoanFc.TheTCRfusionproteinswere 

constructedinaone-armedformatwiththebetachainfusedtotheFcasdescribedinExample1.  

95 

donotaffectthebindingoftheproteintoitstargetpeptide-MHCcomplex.
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Allsequenceswereprecededbythesignalpeptide:MIRPTWAWWLFLVLLLALWAPARG[SEQ 

IDNO:22]. VectorinsertswerepreparedandclonedintothepTT5vectorforexpressionas 

describedinExample1.  

1003021TheTCRfusionproteinswereinitiallytestedforexpressionin0.8mLofH1EK293-6E 

5 cellsasdescribedinExample4.ExpressionwasconfirmedbySDS-PAGEandvariantswith 

observableproteinexpressionbandsweresubsequentlyexpressedin250mLofHIEK293-6Ecells 

asdescribedinExample4butwithaDNAratioof40:40:20foralphachainbetachain-Fc(A), 

andFc(B).Aftertheinitial18-22hourincubationthecellswereincubatedat32 0 Cfor5daysand 

subsequentlypurifiedandcharacterizedbyUPLC-SECasdescribedinExample4andDSCas 

10 describedinExample6.BindingoftheTCRfusionproteinstothetargetpeptide-MHCcomplex 

wasconfirmedusingflowcytometryasdescribedinExample10.  

[00303JTheresultsareshowninTable11. 1. AlsoincludedinTable12arevariantsv33047and 

v33048,whicharediscussedfurtherinExample12.  

1003041AscanbeseeninTable11. 1,TCRfusionproteinsweresuccessfullyproduced 

15 comprisingvariouscombinationsofstabilizingmutations.Theonlyunsuccessfulcombinations 

werethosecomprisedbyvariantsv23953v28893,v28903andv23398.  

1003051Anumberofstabilizingmutationswereobservedtoimprovethethermalstabilitywhen 

combinationsincludingtheICDisulfidedemonstratinganincreaseinTmofapproximately5 0 C 

20 comparedtotheICDisulfidealone.Specifically+: 

v28897(TRAC/85Ala->ValTRAC-HingeDisulfideandICDisulphide) 

v29002(TRAC/85Ala->ValTRBC/45.3Val->ThrTRAC-HingeDisulfideandIC 

Disulphide) 

v29003(TRAC/85Ala->ValTRBC/6Val->LeuTRAC-HingeDisulfideandIC 

25 Disulphide) 

v28914(TRAC/4Val->JleTRAC/85Ala->ValTRBC/6Val->LeuTRAC-Hinge 

DisulfideandICDisulphide) 

96 

combinedwiththepreviouslydescribedICDisulfidewithseveralvariantsthatcomprised
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v28915(TRAC/4Val->JleTRAC/85Ala->ValTRBC/6Val->LeuATRBC/84.4-85.4

>Gly-AsnTRAC-HingeDisulfideandICDisuiphide) 

v29012(TRAC/4Val->JleTRAC/85Ala->ValTRAC/105Ala->SerTRBC/6Val

>LeuTRBC/36His->PheTRBC/86Ser->ThrTRBC/45.3Val->ThrTRAC-Hinge 

5 DisulfideandICDisuiphide) 

[00306JCombinationsofstabilizingmutationswiththeTRAC/84.2TRBC/79interchain 

disulfidebondratherthantheICDisulfidealsoimprovedthethermalstabilityofTCRfusion 

proteins. As canbe seenfrom Table 11. 1, all TCRfusionproteins comprisingthe 

TRAC/84.2TRBC/79interchaindisulfidebondandtheTRAC-HingeDisulfideincombination 

10 with3ormoreotherstabilizingmutationsshowedathermalstabilitygreaterthanthatoftheIC 

Disulfidealone(seevariantsv29011,v31095,v31096v31097,v31098v31099,v31100,v31101 

v31102,v31103,v31104andv33048).  

[00307JTheTCRfusionproteinslackingtheICDisulfidethatshowedthegreatestincreasein 

thermalstabilitywere: 

15 v31099(TRAC/39Val->JleTRAC/85Ala->ValTRLBC/36His->PheTRAC/84.2Leu

>CysTRBC/79Ser->Cys(disulfide)andTRAC-HingeDisulfide) 

v33048(TRBC/6Val->JleTRBC/36His->PheTRAC/84.2Leu->CysTRBC/79Ser

(disulfide)).  

97 

>Cys(disulfide),TRAC-HingeDisulfideandTRAC/39Val->CysTRAC/85Ala->Cys



WO20221133592 PCT/CA2021/051855 

Or1OC~C~~tflc1 (jijd)osza- ocr~ 
den z 

¶1~ ITh~c> con en rten rIKO E~C> C> (~,tIw)P141yd 9t~ 9~9 9 9 . . . 9 9 9 

rid ri cnn riri ~ci 

en en 
en~t  _9 tnGc C> .rtrt ><~iAC>Z 40 0 

-- - -. ~-- ¶1~ 

0 (33WIH3IPIIflSIX)N 9 ~c9 KO~9 coC>99 9 

en en en 

0~ z 

__________________-- - - - - - - - - - - - - - - - - -

S8JVIII 
- 6C3VILL~PUIflS!Q 

0~ 

N 
0~ 
- w SWJVIII 

0~ 

~ 
~ 

~Cr U- 6L311111 
!~ 

0 - rts3VILL~!~P!JIflSKI 

_________________- - - - - - - - - - - - - - - - - - -

0 
0 (6L30411 

0~ 

- J7~3VIIL)~P!JIflSM31 ~< ~< ~< ~< 
0 

0~ 

z NSV-AI§< 
~ -tess ttsJoxi V 0 0 

U~ ______________ 
__________________- - - - - - - - - - - - - - - - - - -

013 
0 ~ 9S8-StSJOJILLV 

0~ 

0 * S 1llh1<-~IVACStJOiItLL 
0 

0 RIII<-lIaY9S30411 
0~ 

0 

0 _____________________ __ __ __ __ __ __ __ __ __ __ 

0 
0~ 

~ C 
U~ _______________ 

__________________- - - - - - - - - - - - - - - - - - -

z 

!~ 

0 U~ 

C lIaS<-WIVSOI3VIII zz 
Q 

0~ 
________________- - - - - - - - - - - - - - - - - - -

0~ 

~IVA<WIVS831/111 

*0 EFH<-'1VAt3V111 
0 

0 ~3O ~ '~t~ !~ ir~ C~r4 ~O r4~C~ t4 ~ 
re) o¶por~'n~coo~t ~ ~ - o~ 

nqwnj~jJUVMVA r4 QN:\ :\QN ~ Q~ Q~Q~ Q~Q~ ~ ~ C~ C~QN 

r4 ~4t4 t4t~ t~t4 t4 t4~4 r4r4 r4 ~4~4t4 t4 t4t~ 

98 

311d<-SIIV9C311111



WO20221133592 PCT/CA2021/051855 

00 tflOKOOrPr~C> ~r~o ~OC~C1~ 
en ~ r~rco (Nd)os3a-~Iu!pu!a ~z~~~~~~~z~ Ot~ ~ zr~ ~ en ~ en r~ en 

4 4 4 4 4 9 

(~,IIw) yd Cl C> Cl cc ~ KOrt ~ ZO~O 
~4 z ~1J ~ ~ ~ ~ ~ ~1J Cl z~ Cl Cl Cl Cl ~4 ~1J Cl 

Cl enCl~ en 
cc C> ~1 J en a *&r<ri (%)s~mI~,~tjij~ z C> ¶1~ i1~ i1~ ~ _ z ~ ~1J Z ~ 0 _ _ _ _ _ 

¶1~ ¶1~ ~1J ~ ¶4 ¶4 ¶1~ 

C> ~~tntntn~o~ ~C cooc tnenccenC>~ Cl~O 
4 4 9 9 9 9 9 9 4 4 4 4 4 4 4 4 9 9 9 

(3o)~WLtIJLLI""'"""'J/V ~0 ccccccccccccr~ ~z C>C> Clenenrt~ ~nZ ~nZ Z ~KO ~ 

S83V}LLL 

- 6CJVILL~P!JIflS!fl 

C 

U~ 6tJUXI 
z - Vt'SJVILL~)P!JIflS!(J 

U~ 

___________________-- - - - - - - - - - - - - - - - ----

(6L30411 

- t~SJVIIL)~P!JIns!a31 ~< ~< ~< 

NSV-2VI§< 
z 

~ -tess -vt's~aaiV 
C 

U~ ____________________-- - - - - - - - - - - - - - - - ----

~ 9SS-~tS311111V 

11111<-iVAYSPJIIIEL z 

Hll1<-RaS9S30411 fri fri 

z fri 

C 
U~ 

____________________- - - - - - - - - - - - - - - - - ----

S~ 

C 3VIII fri fri 

0 

~IVA<ViVSS31/111 zzz 

flI<-'iVA6C31/111 

3F11<-'iVAt31/111 fri 

In IN ~ 
r4 ~ - In~O ~\ 0 

flqwJJUMPVA QN ~ 00000~ 
~ ~0 ~ -- -- 
r4 !~)e#~j r4 ~ ~ 

________________ _ _ _ _ ~ ~ ~ ~ ~ 

99 

Z{1IJ<SIW9f!311111 fri



WO20221133592 PCT/CA2021/051855 

en a ~ ~ en ~ 

rI-~Or1-~ .  

(~,IIw)PP!Ayd _ 9 en 9 

~c1 en 

- - - - -

~z~-r1In Cl 

(%)S~M3MISAVNII en _ 9 ~1 J 9 

~1J ~ - ¶4 ~ ~ 

zo~zo 
9 9 9 em 9 9 

(30 )mlR3lpainsuiw m m m ~

ri- CO 
m m m m m 

- - - - -

S83V}LLL 

- JV}LLL~!P!JIflS!fl a 

z - - - - - -___ 

C~) 

C ¶1~ S 
rsi.ti .flJVGLL C~) 

1~ 

_________________ __ q~ 

U~ 6t311111 z Cr 

z -Vt~83V11IAP!JIflS!fl 0 

U~ 9~ C) 
_________________- - - - - -__ we Cl 

(6L311111 00 

- t~8JVRI)~P!JIns!a31 C) 

C) 

we C) 

NSV-2VI§< Cr 

z c~ 

tSS-FtS311111 V Q~ a 

C riD we 
U~ - - --- - _____ C) 

4; Cr 

~ 9S8-~t8311111 V 

9 Cr 
r~ 
C> 

0 9~ 

_________________ __ ~b 

0 Cr 

H111<-RaS9S311111 we 
~ a 

______________________________________ 1~ a 

________________ __ Cr 
_______________ __ I ~C) Zo~ 

z 

flI<-1VA93fL111 0 c~ 0 

___________________- - - - - - 9 

0 

llTI<-~IVA9311111 a ~ 0 

C) we 
U~ a ~1J S Cr~ 

_________________- - --- -__ 0 *~ 
~b C~ H we 

0 0 

~IVA<WIVS831/111 - ~ 0 
.~ 

a 
_____________________ __ 9- 0 ~ 0 

Cr *~ 

0 Cr we 0 

flI<-'1VA6C31/111 ~ 0 0 
~we Cr 
z ~ 

_______________________ ___ 0 ~ ro we 
c~ ~ Cr Wi we 

.~ 9~ 9- we 0 _ 0 rn<-'lvAr31/111 we a - 9 

__________________________-- - - - -___ a c~ et ~ S 
*e 9~ In et Cr 

oooo~~ ~ II ~ ~ ~ Z o rr Cr we 
flqwJJUULWA 00 

er) a 
er)er) "~ ~ 

_______________ __ _ ~ zH H : ~z 
_________________________________ - Cl Cfl rt ~Th 

100 

tI1IJ<SIW9C3fLI11 A ~ Cr



WO20221133592 PCT/CA2021/051855 

EXAMPLE12:1CRFUSIONPROTEINSCOMPRISINGALTERNATIVEDISULFIDE 

BONDSTOTHETRAC-HINGEDISULFIDE 

1003081Example11describesvariouscombinationsofmutationscapableofimprovingthermal 

stabilityand/orcolloidalstabilityoftheTCRfusionproteinsintheabsenceoftheICDisulfide.  

5 AllthestabilizingcombinationsidentifiedincludedtheTRACHingeDisulfide.Ascertainformats 

ofTCRfusionproteinmaynotaccommodatetheTRAC-HingeDisulfidecombinationsof 

mutationsusingalternativedisulfidebondswereinvestigatedtoidentifythosecapableof 

improvingthethermaland/orcolloidalstabilityofTCRfusionproteins.  

[00309JTCRfusionproteinswereconstructedthatcomprisedreplacementsfortheTRAC-Hinge 

10 DisulfidethatmimickedanJgG4disulfidetogetherwithcombinationsofstabilizingpoint 

mutations.ThereplacementdisulfideconsistedofTRBC/11CYSactingasanequivalenttothe 

JgG4CR1cysteineandoneofTRAC/124,125,126127or128actingasanequivalenttothe 

light-chain(LC)cysteine.  

1003101ThedisulfideintroducedatpositionsTRAC/122.PROTRBC/12.ALAdescribedin 

15 Example8isalsolocatedneartheC-terminusoftheTCRandwastestedwithcombinationsof 

stabilizingpointmutationsasanotheralternativetotheTRAC-HingeDisulfide.  

100311JAlso tested were variants comprising the intrachain disulfide 

mutationsbothwithandwithouttheTRAC-HingeDisulfide(variantsv33048andv33047 

20 respectively).Thesetwovariantsactedascontrolsasdescribedinmoredetailbelow.  

e 

1003121All TCR fusion proteins composed the TRAC/84.2TRBC/79 disulfide. The 

combinationsofmutationstestedareshownonTable12.1.  

1003131Eachcombinationofmutationswasintroducedintoananti-gplOOTCRfusedtoanFc.  

TheTCRfusionproteinswereconstructedinaone-armedformatwiththebetachainfusedtothe 

25 FcasdescribedinExample 1. All sequenceswereprecededbythesignalpeptide: 

MIRPTWAWWLFLVLLLALWAPARG[SEQlIDNO:22].Vectorinsertswerepreparedand 

clonedintothepTT5vectorforexpressionasdescribedinExample1.  

101 

TRAC/39.VALTRAC/85.ALA(seeExample9)withcombinationsofstabilizingpoint
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1003141TheTCRfusionproteinswereinitiallytestedforexpressionin0.8mLofH1EK293-6E 

cellsasdescribedinExample4.ExpressionwasconfirmedbySDS-PAGEandvariantswith 

observableproteinexpressionbandsweresubsequentlyexpressedin250mLofHIEK293-6Ecells 

asdescribedinExample4butwithaDNAratioof40:40:20foralphachainbetachain-Fc(A), 

5 andFc(B).Aftertheinitial18-22hourincubationthecellswereincubatedat32 0 CforSdaysand 

subsequentlypurifiedandcharacterizedbyITPLC-SECasdescribedinExample4andDSCas 

describedinExample6.BindingoftheTCRfusionproteinstothetargetpeptide-MHCcomplex 

wasconfirmedusingflowcytometryasdescribedinExample10.  

1003151TheresultsareshowninTable12.1. AscanbeseenfromTable12.1,alltested 

10 combinationsweresuccessfullyexpressedasTCRfusionproteins.TCRfusionproteins 

comprisingthetestedcombinationswerecomparedagainstvariantv33048whichcontainsthe 

TRAC-HingeDisulfide.TheexpressionyieldfortheTCRfusionproteinscomprisingalternative 

disulfidebondswasgenerallylowerthanthatforvariantv33048.TheamountofBMWspecies 

observedforTCRfusionproteinscomprisingalternativedisulfidebondswascomparabletothat 
15 forvariantv33048,withtheamountsobservedfor S 

vanantsv33049andv33055beingthemost 

similar.Allothervariantscomprisedunder150oBIN/lWspecies.  

1003161AllTCRfusionproteinscomprisinganalternativeC-terminaldisulfidebond(iKe.variants 

v33048,v33049,v33050,v33051v33052v33053,v33054,v33056andv33057)showedan 

20 Additionally, several ofthevariantscomprisingalternativeC-terminal disulfidebonds 

demonstratedanincreaseinTmcomparedtovariantv33048whichcomprisestheTRAC-Hinge 

Disulfide(seevariantsv33050,v33053v33054,v33056andv33057inTable12.1).  

1003171InsummaryallthealternativeC-terminaldisulfidebondstestedweresuccessfulin 

improvingthestabilityoftheTCRfusionproteinandcanbeusedasanalternativetotheTRAC

25 HingeDisulfide.  

102 

increaseinTmcomparedtovariantv33047whichlackedanalternativeC-terminaldisulfidebond.
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EXAMPLE13:BISPECIFICICRFUSIONPROTEINSCOMPRISINGSTABILIZING 

MUTATIONS 

1003181ThisExampledescribestheconstruction expressionandcharacterizationofCD3

engagingbispecificTCRfusionproteinscomprisingananti-CD3scFvorFabandoneormore 

5 TCR.  

1003191TheTCRfusionproteinswereexpressedasheterodimerswithoneortwoTCR 

componentsandoneanti-CD3component.Theanti-CD3componentwaseitherahumanized 

OKT3orUCHT-1asparatopeinanscFvoracanonicalFabformat(seeInternationalPatent 

PublicationNos.WO2017/008169andWO2010/133828).  

10 1003201TheTCRcomponentwaseitherananti-gp100TCRorananti-NY-ESO11G4-HAwith 

substitutionsintheCDRstoproducedifferentaffinitiesasshowninTable13. 1(seeLietat'.,2005 

NatureBiotechnology,23(3):349-354andInternationalPatentPublicationNo.WO2011/001152).  

1003211AllTCRcomponentscomprisedthefollowingstabilizingmutationsintheTCRconstant 

domain:TRAC/4. VAL->JLETRAC/8S. ALA->VALTRAC!105.ALA->SERTRLBC/6. VAL

15 >LEUTRLBC/36.HJS->PHIETRBC/86.SER->THIRTRBC/45.3->THIRATRBC/84.4-85.4

>GLY-ASNTRAC/84. 2->CYSTRBC/79. SER->CYS(disulfide)andTRAC-HingeDisulfide.  

1003221TheTCRfusionproteinscomprisedahumanIgGiheterodimericFccomprisingCR3 

Example. AllbispecificvariantsincludedthefollowingCR2domainaminoacidsubstitutions 

20 whichknockoutFcyRbinding:L234AL235AandD265S.  

1003231ThefollowingTCRfusionproteinformatswereemployed:One-armedbetafusion 

("OA seeFig.iR),Bispecificbeta-fusion("Hybrid"seeFig.iL),2x1Bispecificbeta-fusion 

("2x1"seeFig.10)andBispecifictandembeta-fusion("lxiTandem seeFig.iN).  

104 

domainaminoacidsubstitutionspromotingtheformationofaheterodimericFcasdescribedin
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1003241VectorinsertsencodingeachbispecificTCRfusionproteinwerepreparedandcloned 

intothepTT5vectorforexpressionasdescribedinExample1. Allsequenceswereprecededby 

thesignalpeptide:MIRLPTWAWWLFLVLLLALWAPARG[SEQlIDNO:22].  

1003251TheTCRfusionproteinswereinitiallytestedforexpressionin0.8mLofH1EK293-6E 

5 cellsasdescribedinExample4.ExpressionwasconfirmedbySDS-PAGEandvariantswith 

observableproteinexpressionbandsweresubsequentlyexpressedin250mLofHIEK293-6Ecells 

asdescribedinExample4.Aftertheinitial18-22hourincubationthecellswereincubatedat32 0 C 

andpurifiedasdescribedinExample4.AmountsofHMWspeciesweremeasuredbyITPLC-SEC 

asdescribedinExample4.Bindingoftheanti-gp100TCRfusionproteinstothetargetpeptide

10 MIHCcomplexwasmeasuredbyflowcytometryasdescribedinExample10.  

1003261TheresultsareshowninTable13.2andFig.7.  

Table13.2:CharacteristicsofBispecificICRFusionProteins 

Variant Fusion ICR Antibody ProteinA 11MW Anti
Protein Component Yield Species gplOO 
Format Component (Format) (mg/fl (~:" ECso 

_____________________________________________________________ (pM) 

v29011 OA gplOO-A -- 28.8 14.4 463 

v30973 OA gplOO-B -- 36.8 14.9 704 

v30975 OA gplOO-D -- 46.4 14.2 7790 

v31327 Hybrid gplOO-A OKT3 (scFv) 24 21.6 503 

v31328 Hybrid gplOO-A UCHT1 (scFv) 22.4 23.9 790 
S 

v30962 Hybrid gplOO-B OKT3 (scFv) 24.8 16.3 633 

v30963 Hybrid gplOO-C OKT3 (scFv) 32 16 479 

v30964 Hybrid gplOO-D OKT3 (scFv) 39.2 16.1 9330 

v31307 2x1 gplOO-A OKT3 (Fab) 28.8 9.8 384 

v30966 2x1 gplOO-B OKT3 (Fab) 28 7.8 338 

v30967 2x1 gplOO-C OKT3 (Fab) 42.4 6.7 330 

v30968 2x1 gplOO-D OKT3 (Fab) 47.2 7.6 605 

106 

v30974 OA gplOO-C -- 35.2 13.9 685
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Variant Fusion ICR Antibody ProteinA 11MW Anti
ft Protein Component Yield Species gplOO 

Format Component (Format) (mgIL) (pM) 

v31308 lxi gplOO-A OKT3(Fab) 32 9.5 1271 
tandem 

v30970 lxi gplOO-B OKT3(Fab) 37.6 7.0 796 
tandem 

v30971 lxi gpiOO-C OKT3(Fab) 42.4 8.7 1100 
tandem 

v30972 lxi gpl00-D OKT3(Fab) 41.6 8,6 >10000 
tandem 

v30976 OA OKT3(scFv) 45.6 8.3 No 

________________________________________________________________binding 
v3ll8l 2xl NY-ESO1-A OKT3 (Fab) 40 5.2 ________ 

v3ll82 2xl NY-ESO1-B OKT3 (Fab) 54.4 3.7 ________ 

v31183 2x1 NY-ESO1-C OKT3 (Fab) 33.6 5.0 ________ 

1AsdeterminedbyUPLC-SEC 

1003271AscanbeseenfromTable13,2,alltestedformatsexpressedsuccessfullywithproteinA 

purifiedyieldsrangingfrom24mg/Lto54mg/L.Theamountofhighmolecularweightspecies 

presentrangedfrom3,70oto23*90o.FormatscomprisingaFaborasecondTCRmaintainedsimilar 

1003281Allvariantscomprisingananti-gp100TCRmaintainedbindingtothetargetMHC

peptidecomplex.TheOAvariantv29011andthebispecificvariantv31327hadalmostidentical 

bindingcurves(seeFig.7),suggestingthataddingasecondbindingmoiety(suchasananti-CD3 

component)totheTCRfusionproteindoesnotaffectthebindingoftheTCRcomponenttoits 

10 targetMHC-peptidecomplex.Fig.7alsoshowsthatanexpectedreducedresponseinbindingwas 

observedwiththevariantscomprisingtheloweraffinityanti-gplOOTCRcomponent:v30972 

v30964,v30975andv30968whencomparedtothehigheraffinityanti-gplOOTCRcontrols: 

v29011andv31327.  

1003291IncreasingthenumberofTCRmoietiesonthefusionproteinwasobservedtoimprove 

15 thebindingresponse.AscanbeseeninTable13.2,the2x1variants(v31307,v30966v30967and 
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v30968)allshowedanimprovementinaffinityoverthecorrespondingvariantscomprisinga 

singleTCRcomponent.The2x1variantv30968comprisingtwocopiesoftheweakestaffinity 

anti-gplOOTCRcomponentshowedadecreaseinBC 5 ocomparedtovariantsv30975,30964,and 

30972,whichcompriseasinglecopyofthisTCRcomponent(seeFig7).  

5 EXAMPLE 14: EFFECT OF DIFFERENT ICR GERMLINE SEQUENCES ON 

EXPRESSIONOFICRFUSIONPROTEINS 

1003301TodetermineifgermlinesequenceaffectsexpressionandstabilityofTCRfusion 

proteinstheCDRsfromananti-gp100TCRweregraftedontodifferentTCRgermlineframework 

sequencesasdescribedbelow.  

10 1003311InordertodeterminetheeffectofdifferentgermlinesequencesonTCRstabilityonlythe 

frameworkregioninthevariabledomainsoftheTCRcomponentoftheTCRfusionproteinswas 

S TheCDRboundarieswereselectedbasedonIMGTdefinitionsandtheCDRsequences 

fromthealphaandbetachainsoftheanti-gp100TCRwereusedtoreplacethecorrespondingCDR 

regionsinalternativegermlinesequences.Thegermlinesequencesofthetopfivealphaandtop 

15 five beta sequences were identified based on frequency determined using the 

IMOT/GeneFrequencytoolaccessedthroughtheInternationalImMunoGeneTicsInformation 

System(IMGT®)website.ThetopfivealphasequenceswereidentifiedasTRAV19 

TRAV14/DV4 TRAV17,TRAV9-2andTRAVS-4,andthetopfivebetasequenceswere 

20 sequencesintheanti-gplOOTCRareTRAV17andTRBV19.  

1003321ThealphaandbetasequencescomprisingthegraftedCDRsequenceswerethen 

combinedsothateachalphasequencewasmatchedwitheachbetasequenceforatotalof25 

combinations.TCRfusionproteinscomprisingeachcombinationwereconstructedinaone-armed 

formatwiththebetachainfusedtotheFcasdescribedinExample1. AllTCRfusionproteins 

25 containedtheICDisulfideandtheTRAC-HingeDisulfide.Allsequenceswereprecededbythe 

signalpeptide:MRPTWAWWLFL'VTJLLALWAPALRG[SEQlIDNO:22].Vectorinsertswere 

preparedandclonedintothepTTSvectorforexpressionasdescribedinExample1.  
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1003331TheTCRfusionproteinswereinitiallytestedforexpressionin0.8mLofH1EK293-6E 

cellsasdescribedinExample4.ExpressionwasconfirmedbySDS-PAGEandvariantswith 

observableproteinexpressionbandsweresubsequentlyexpressedin250mLofHIEK293-6Ecells 

asdescribedinExample4butwithaDNAratioof40:40:20foralphachainbetachain-Fc(A), 

5 andFc(B).Aftertheinitial18-22hourincubationthecellswereincubatedat32 0 Cand 

subsequentlypurifiedandcharacterizedbyITPLC-SECasdescribedinExample4andDSCas 

describedinExample6.  

1003341TheresultsareshowninTable14.1.  

Table14.1:ExpressionofICRFusionProteinsComprisingDifferentGermlineSequences 

Variant ICR 
ft AlphaGermline BetaGermline ProteinA 11MWSpecies Yield(mg/U _________Tm( 0 CJ 

v31114 TRAV19 TRLBV28 8,9 48.9 N/D2 

v31115 TRAV19 TRBV3O NoEx3  -- -

v31116 TRAV19 TRBV19 NoEx -- -

v31117 TRAV19 TRBV27 NoEx -- -

v31118 TRAV19 TRBVS-1 NoEx -- -

v31124 TRAV14/DV4 TRBV28 14 56.3 N/D 

v31125 TRAV14/DV4 TRBV3O NoEx -- -

v31127 TRAV14/DV4 TRLBV27 9.0 71.8 N/D 

v31128 TRAV14/DV4 TRIBVS-i 7.6 82.2 N/D 

v31129 TRAV17 TRLBV28 24.2 14.6 53,5 

v31130 TRAV17 TRLBV3O NoEx -- -

v31131 TRAV17 TRBV19 24.1 10.4 53.3 

v31132 TRAV17 TRBV27 10.9 71.4 N/D 

v31133 TRAV17 TRBVS-1 13.5 78.4 N/D 

v31134 TRAV8-4 TRBV28 7,5 42.9 N/D 

v31135 TRAV8-4 TRBV3O NoEx -- -

v31136 TRAV8-4 TRBV19 NoEx -- -

v31137 TRAV8-4 TRBV27 NoEx -- -
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Variant ICR ft AlphaGermilne BetaGermilne ProteinA 11MWSpecies Yield(mg/U _________ Tmf'CJ 

v31138 TRAVS-4 TRLBV5-1 NoEx -- -

v31144 TRAV9-2 TRBV28 7.9 55.3 N/D 

v31145 TRAV9-2 TRLBV3O NoEx -- -

v31146 TRAV9-2 TRBV19 NoEx -- -

v31147 TRAV9-2 TRBV27 NoEx -- -

v31148 TRAV9-2 TRBVS-1 NoEx -- -

1Asdeter~~nedbyUPLCSEC 2ND=notdeterminedduetohighlevelsof11MWspecies 

3NoEx=noobservableexpressionbySDS-PAGE 

1003351AscanbeseenfromTable14.1,onlytwovariantsproducedsolubleproteinwhichwas 

monodispersed:v31129andv31131. Variantv31131comprisesthegermlinesequencesTRAV17 

5 andTRBV19,whicharenaturaltotheanti-gp100TCRandassuchwasexpectedtoexpress.  

Variantv31129comprisesthegermlinesequencesTRAV17andTRBV28andthereforeincludes 

thesameTRAVsequenceasthenaturalanti-gp100TCR.Theamountof11MWspeciesobserved 

forvariantv31129wereslightlyhigherthanforv31131,butthethermalstabilitywassimilar: 

53.50 Cvs53.30 C.TRBV2SthereforeappearstobecompatiblewiththissetofTCRCDRsand 

10 TRAV17.OveralltheresultsinTable14.1suggestthatthesetofCDRsfromthisanti-gplOOTCR 

arenotcompatiblewithmostothergermlinesandthatthenaturalgermlinesequenceslikely 

EXAMPLE15.LONGJERMSTABILITYOFSTABILIZEDTCRFUSIONPROTEINS 

1003361Inordertoassessthelong-termstabilityofTCRfusionproteinselectvariantsdescribed 

15 inExamples4,6,9,11and14wereincubatedat40 0 CandtheamountofBIN/lWspecieswas 

assessedbyUPLC-SECasdescribedbelow.  

1003371TheTCRfusionproteinstestedarelistedinTable15. 1. Theproteinconcentrationof 

theseselectedstabilizedTCRfusionproteinswasadjustedto1mg/mLinPBSbuffer.200ulof 

eachvariantsolutionweresealedinanEppendorftubeandincubatedinanincubatorsetat40 0 C 

20 for14or30days.A40ulsampleofeachvariantwastakenatthefollowingtimepoints:0,3,7,10 

110 

provideoptimalstabilityforagivenTCRsequence.
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and14days(for14-dayincubations)or0,5,20and30days(for30-dayincubations).Samples 

wereimmediatelyfrozenat-80 0 C.Atthecompletionoftheincubationperiodallsampleswere 

thawedandtheamountofHMWspecieswasassessedbyUPLC-SECasdescribedinExample4.  

1003381TheresultsareshowninTable15.1.  

5 Table15.1:ChangeinAmountofHMWSpeciesforICRFusionProteinsIncubatedat40 0 C 

Variant ChangeinHMW ChangeinDesired 
StabilizingMutations Species Species 

_____________________________________________________ (% increase/day~ (% loss/day~ 

v21230 JCDisulfidc 0.89 0.92 

v22712 TRBC/6.VAL->LEIJ 0.56 0.55 

ICDisulfidc 

v22752 IC Disulfide, TRAC-Hinge Disulfide 0.08 0.08 

v28881 TRBC/6.VAL->ILE 0.12 0.12 

ICDisulfide 

v28897 TRAC/85ALA->VAL 0.01 0.01 
IC Disulfide, TRAC-Hinge Disulfide 

v28902' TRAC/84.2LEU>CYST'~'~C/79SER 0.79 0.87 
________ >CYs (Disulfide), TRAC-Hinge Disulfide ___________________________________ 

v28907 TRAC/85ALA->VALTRBC/45.3.VAL- 0.30 0.35 
>THRTRAC/105.ALA->SER 

ICDisulfide 
v29011 TRAC/4.VAL->JLE 0.46 0.48 

TRAC/85.ALA->VAL, 

TRBC/86.SER->THRTRBC/45.3.VAL
>THRTRAC/105.ALA->SER, 
ATRBC/84.4-85.4 

_________ TRAC-Hinge Disulfide, IC Disulfide 

v31085 TRAC/84.2.LEU>CYST'~C/79.SER 0.15 0.19 
>CYs(Disulfide),TRAC-HingeDisulfide, 
TRAC/39.VAL->CYS-TRAC/85.ALA

_________>CYs (Disulfide) _____________________________________ 
v31097 TRAC/85ALA->VAL 0.0 0.0 

TRBC/6.VAL->ILE, 
TRBC/36.HJS->PHE, 

IC Disulfide, TRAC-Hinge Disulfide 

v31099 TRAC/39.VAL->JLETRAC/85ALA- 0.03 0.03 
>VALTRBC/36.HJS->PHE 

IC Disulfide, TRAC-Hinge Disulfide 
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Variant ChangeinHMW ChangeinDesired 
StabilizingMutations Species Species 

_____________________________________________________ (% increase/day) (% loss/day) 

v311292 IC Disulfide, TRAC-Hinge Disulfide 0.70 0.19 

v31131 TRAC/84.2.LEU>CYST'~C/79.SER 0.18 0.18 
________ >CYs (Disulfide), TRAC-Hinge Disulfide ___________________________________ 

1ThisvanantincludesthemutationsTRAC/1.5.GLN->LYSandTRBC/97.GLN->ASPasdescribedinExample1 

2ThisvariantcomprisestheTRAViandTRBV28germlinesequences 

1003391The0~changeineachspecieswasdeterminedbythedifferencebetweenthefirst 

measurement(Day0)andthefinalmeasurement(Day14or30)andaveragedoverthelengthof 

5 incubation.ForexampleareportedincreaseinKMWspeciesof0.700oisequivalenttoanincrease 

of9.80oaftera14-dayincubation.  

1003401AscanbeseenfromTable15.1,theTCRfusionproteincontainingonlytheICDisulfide 

(v21230)showedthegreatestrateofincreaseof111MWspecies(aggregation)ofallvariantstested.  

AllTCRfusionproteinscomprisingcombinationsofstabilizingmutationsshowedreduced 

10 amountsofHMWspeciescomparedtovariantv21230,withvariantsv28897,v31097andv31099 

showingamorethan10-folddecreaseintherateofformationof11MWspeciescomparedto 

v21230.  

1003411TheresultsshowninTable15. 1indicatethatincludingcombinationsofthestabilization 

15 colloidalstabilityofthefusionproteinascomparedtoaTCRfusionproteincomprisingtheIC 

Disulfidealone.  

EXAMPLE16.PRODUCTIONANDCHARACTERIZATIONOFMULTIVALENTTCR 

FUSIONPROTEINS 

1003421IncreasingthenumberofTCRmoietiesonaTCRfusionproteincouldimprovebinding 

20 tothetargetpeptide-MHCcomplex(asshowninExample13)orprovideadditionalbiological 

functionbyallowingbindingtomultiplepeptide-MHCcomplexessimultaneously.Multivalent 

TCRfusionproteinswithavalencyofuptofourTCRswereproducedandcharacterizedas 

describedbelow.  
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1003431TCRfusionproteinswereconstructedinthefollowingformats: 

(1)Bispecificbeta-fusion("lxl"seeFig.iL) 

(2)2x1Bispecificbeta-fusion("2x1"seeFig.10) 

(3)3x1Bispecificbeta-fusion('3x1"~seeFig.iP) 

5 (4)4x1BispecificC-terminalbeta-fusion("4x1tandem~~4 seeFig.1Q) 

(5)4x1Bispecificlightchainbeta-fusion("4x1LC"seeFig.iR).  

1003441Theantibodycomponentineachcasewasananti-CD3FaborscFv.TheTCR 
S 

componentswerewildtype1G4-WTanti-NY-ESO1TCR("NY-ESO1-WT"),affinitymatured 
1G4-33A S 

anti-NY-ESOlTCR("NY-ESO1-33A")(Lietat, 2005,Nat.Biotechnot,23:349-354) 

10 oranti-PRAME TCR as outlinedin Table 16.1. All TCR sequences containedthe 

TRAC/84. 2TRBC/79disulfideTRAC/39.VAL->CYSTRAC/85. ALA->CYS(disulfide)and 

theTRAC-HingeDisulfidestabilizingmutations.  

1003451VectorinsertsencodingeachTCRfusionproteinwerepreparedandclonedintothepTTS 

vectorforexpressionasdescribedinExample1. Allsequenceswereprecededbythesignal 

15 peptide:MRPTWAWWLFLVLLLALWAPARG[SEQlIDNO:22].  

1003461TheTCRfusionproteinswereinitiallytestedforexpressionin0.8mLofH1EK293-6E 

observableproteinexpressionbandsweresubsequentlyexpressedin250mLofHIEK293-6Ecells 

asdescribedinExample4.Aftertheinitial18-22hourincubationthecellswereincubatedat32 0 C 

20 andpurifiedasdescribedinExample4.MonodispersitywasmeasuredbyUPLC-SECasdescribed 

inExample4.  

1003471TheresultsareshowninTable16.1.  

Table16.1:ExpressionandMonodispersityofMultimericICRFusionProteins 
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ProteinA Monodispersity Variantft Format ICRTarget Expression post-SEC(%) 
______________________________ (mg/U __________ 

v32545' NY-ESO1 lxi 16.2 100 

v32546' NY-ESO1 2x1 18.0 96.6 

v32547' NY-ESO1 3x1 16,1 98.0 

v32548' NY-ESO1 4x1tandem 6.6 100 

v32549' NY-ESO1 4x1LC 5.9 100 

v325502  NY-ESO1 lxi 16.6 97.2 

v325512  NY-ESO1 2x1 17.2 98.4 

v325522  NY-ESO1 3x1 18.4 96.7 

v325532  NY-ESO1 4x1tandem 8.7 96.0 

v325542  NY-ESO1 4x1LC 8.9 95.6 

v32569 PRAMIE lxi 5.4 97.8 

v32570 PRAMIE 2x1 3 

v32571 PRAME 3x1 3 

v32572 PRAIVIE 4x1tandem 3 

v32573 PRAIVIE 4x1LC 3 
2~fffrj~matured1G4-33AfflltiNYESO1TCR 

1Wildtype1G4-WTanti-NY-ESOlTCR 

3Noobservableexpression 

TCRthehighaffinityanti-NY-ESOlTCRortheanti-PRAMETCRinalxiformatexpressed 

5 successfully.TCRfusionproteinscomprisinguptofouranti-NY-ESOlTCRswereexpressedin 

sufficientquantitiestobeanalyzedandsubsequentlypurifiedasmonodispersedsamples.  

ExemplaryUPLC-SECtracesfortwo4x1TCRfusionproteinsv32548andv32549,areshownin 

Fig8.Thefusionproteinscomprisinganti-PRAMETCRsappearedtobegenerallylessstablethan 

thefusionproteinscomprising S 1TCRs.Whilethestabilizingmutationssufficiently 

10 stabilizedtheanti-PRAMETCRtoallowsuccessfulexpressionofthelxiformatexpression 

levelswerelowerthanthoseforeitheroftheanti-NYESO1TCRsinthesamelxiformat, 

indicatingthattheanti-PRAIVIZETCRislikelyaninherentlylow-expressingTCR.  
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EXAMPLE17:121-CELLDEPENDENTCYTOTOXICITYASSAYOFSTABILIZED 

TCRFUSIONPROTEINS 

[00349JTCRfusionproteinsfromExample16thatarespecificfortheNY-ESO1peptidewere 

5 testedforcellkillingagainstcellshavingtheirtargetpeptide-MHCcomplexinaT2T-cell 

dependentcytotoxicityassay(TDCC).TheTCRfusionproteinstestedarelistedinTable17.1.  

1003501T2cells(ATCCCRL-1992)wereculturedinRPMJ164O+ oFBSinT75flasksat 

370 C+50~CO2 foratleasttwopassagesbeforeuse.Cellswerepulsedbyresuspensioninculture 

mediawith10jiMNY-ESO-1peptide(SLLMWJTQC[SEQlIDNO:23])and100ng/mLf3-2

10 microglobulin(SinoBiologicalBeijingChina)andincubatedfor24hoursat37 0 C+50oCO2 .A 

TDCCassaywaspreparedinRPMJ-1640+ oFBS+1~oPenicillin/Streptomycinassaymedia 

in96-wellU-bottomplates.TCRfusionproteinswerepreparedbyserialdilutionsof1:5with 

concentrationrangesof1pM 0,05pM,60pL/well.TheT2cellswerestainedwith2~M 

carboxyfluoresceinsuccinimidylester(CFSE)usingthemanufacturersprotocol(ThermoFisher 

15 WalthamMA).Post-stainingT2cellswereresuspendedinRPMJ164O+ oFBSandmixed 

withfreshlythawedT-cells(BioJVTWestburyNY)at5:1ratio.Thecellmixturewasaddedat 

60jiL/wellandtheplateswereincubatedat37 0 C+50oCO2 for48hours.Post-incubationsamples 

weretransferredto96-wellV-bottomplatesandwashed2xwithFACSbuffer(PBS+20oFBS).  

20 DiegoCA)at50pL/well.Theplatewasincubatedatroomtemperaturefor15minutesfollowed 

bytwowasheswithFACSbuffer.Sampleswereresuspendedin504/wellFACSbufferandthe 

plateswereanalyzedbyflowcytometryusingaBDFortessaTMX-20(BDBiosciencesSanJose 

CA).  

[00351JThemeasuredEC 5 ovaluesaresummarizedinTable17.1. SeealsoFig.10.TheTCR 

25 fusionproteinscontaineithertheNY-ESO1-WTparatope(affinity:32000nM)ortheNY-ESOl

33Aparatope(affinity:254nM)asnotedinTable17.1.  
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Table17.1:ECsoofMultimericICRFusionProteinsin121CellDependentCytotoxicity 

Assay 

Variantft Format NY-ESOl 

ECso(nMJ Paratope 

v31185 OneMinedbeta-fusion- NY-ESO-WT 

DS NoActivity 

v32545 Bispecificbeta-fusion Minimal Activity1  NY-ESO1-WT 

2xlBisecificbeta- S S S S 

v32546 p MinimalActivity 1  NY-ESO1-WT 
fusion 

v32547 3x1Bispecificbeta- MinimalActivity 1  NY-ESO1-WT 
fusion 

4x1BispecificC- MinimalActivit1 NY-ESO1-WT 
v32548 S S terminalbeta-fusion y 

v32549 4x1Bispecificlightchain MinimalActivity 1 NY-ESO1-WT 
beta-fusion 

v32550 Bispecific beta-fusion 28.3 NY-ESO1-33A 

v32551 2x1BispecificS beta- 8.4 NY-ESO1-33A 
fusion 

v32552 3x1Bispecificbeta- 2,0 NY-ESO1-33A 
fusion 

v32553 4x1BispecificC- 2.8 NY-ESO1-33A 

4x1Bispecificlightchain 
v32554 S NY-ESO1-33A beta-fusion MinimalActivity1 

1Activityobservedonlyat~tMconcentrations 

5 [00352JAscanbeseenfromTable17.1andFig.10,TCR-anti-CD3bispecificproteinswereable 

toselectivelykilltargetcellsdisplayingthedesiredMHC-peptidecomplex.Targetedcellkilling 

occurredonlywiththebispecificmolecule- theone-armedTCRmoleculethatlackedtheanti

CD3paratope(v31185)producednokillingeffectatanyobservedconcentration.This 

demonstratesthatthemultivalentformatisrequiredforcellkilling.Additionallytherewasabout 

10 a10-foldincreaseincellkillingfromtheiXvarianttothe3Xvariantsuggestinganavidityaffect 

withthe3Xvariantprovidingthegreatestenhancementincellkilling.NofurtherincreaseinEC5O 
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wasobservedwiththe4Xvariantwhichmaybeduetoamaximumpotencyhavingalreadybeen 

achievedorthe4Xformatmaybeanon-optimalformatfortheNY-ESO1TCR.Thevariants 

comprisingtheloweraffinityTCR(NY-ESO1-WT)allshowedaminimalresponseregardlessof 

thevalencyoftheTCRs.  

5 [00353JOveralltheseresultsdemonstratetheTCR-anti-CD3bispecificproteinscanselectively 

killtargetcellsandthisactivitycanbeincreasedthroughincreasingthevalencyoftheTCR 

components.  

1003541Thedisclosuresofallpatentspatentapplicationspublicationsanddatabaseentries 

referencedinthisspecificationareherebyspecificallyincorporatedbyreferenceintheirentirety 

10 tothesameextentasifeachsuchindividualpatentpatentapplicationpublicationanddatabase 

entrywerespecificallyandindividuallyindicatedtobeincorporatedbyreference.  

1003551Modificationsofthespecificembodimentsdescribedhereinthatwouldbeapparentto 
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SEQUENCETABLE 

SEQID Description Sequence 

NO 

1 HumanTCRalphachainconstant NIQNPDPAVYQLRDSKSSDKSVCLFTDFDSQTN 
region(TRAC) vsQSKDSDVYITDKTVLDMRSMDFKSNSAVA 

WSNKSDFACANAFNNSJIPEDTFFPSPESS 

2 HumanTCRbetachainconstant EDLNKVFPPEVAVFEPSEAEISHTQKATLVCLA 
region(TRBC1) TGFFPDHVELSWW'JNGKEVHSGVSTDPQPLKE 

QPALNDSRYCLSSRLRVSATFWQNPRNHFRCQ 
VQFYGLSENDEWTQDRAKPVTQIVSAEAWGR 
AD 

3 HumanTCRbetachainconstant EDLKNVFPPEVAVFEPSEAEISHTQKATLVCLA 
region(TRBC2) TGFYPDHVELSWWVNGKEVHSGVSTDPQPLK 

EQPALNDSRYCLSSRLRVSATFWQNPRNHFRC 
QVQFYGLSENDEWTQDRAKPVTQIVSABAWO 
LAD 

4 HumanTCRalphachainconstant NIQNPDPAVYQLRDSKSSDKSVCLFTDFDSQTN 
region(TRAC)includingthe VSQSKDSDVYITDKTVLDMRSMDFKSNSAVA 
cysteineresidueatposition WSNKSDFACANAFNNSJIPEDTFFPSPESSC 
TRAC/128 

5 TCRO~hingesequence ESSCDVKLVEKSFET 

6 TCRf3hingesequence DCGFTS 

7 TCRyhingesequence DVJTMDPKDNCSKDAN 

8 TCR6hingesequence DHVKPKETENTKQPSKSCHKPK 

9 IgGihingesequence EPKSCDKThITCPPCP 

11 1g03-H1hingesequence ELKTPLODTThJTCPRCP 

12 1g03-H2 -H3 & -H4 hinge sequence EPKSCDTPPPCPRCP 

13 JgG4hingesequence ESKYGPPCPSCP 

14 JgA2hingesequence VPPPPP 

15 IgOlfullhingesequence EPKSCDKTHTCPPCPAPELLGG 

16 IgOlupperhingesequence EPKSCDKTHT 

17 IgOlcorehingesequence CPPCP 

18 IgO1lowerhingesequence APELLOG 

19 IgGipartialhingesequence EPKSC 

20 HumanIgGiFcsequence231-447 APELLGGPSVFLFPPKPKDTLMISRTPEVTCVV 
(EU-numbering) VDVSHFDPEVKFNWYVDGVEVHNAKTKPREE 

____________________________QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN 
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SEQID Description Sequence 
NO 

KALPAPIEKTJSKAKGQPREPQVYTLPPSRDELT 
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNY 
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF 
ScSVMHEALHNHYTQKSLSLSPGK 

21 IgGipartialhingesequence EPKSCDKThITCPPCP 

22 Signalsequence MRPTWAWWLFLVLLLALWAPARG 

23 NY-ESOl peptide SLLMWITQC 

24 gp100 peptide YLEPGPVTA 

25 anti-gp100 CDR2a JRSNERE 

26 anti-gp100CDR3a ATDGSTPMQ 

27 anti-gp100CDR2b SWAQOD 

28 anti-gp100 CDR3b ASSWOAPY 

29 anti-gp100CDR3a ATDGDTPLV 

30 anti-gp100 CDR3b ASSHOAPY 

31 anti-gplOOCDR2b SWOTOD 

32 anti-gplOOCDR2b SWAVGN 

33 anti-gp100 CDR3b ASSIGOPY 

34 anti-NY-ESOlCDR2a JTPWQRE 

35 anti-NY-ESOlCDR3a AVRPLLDOTYIPT 

36 anti-NY-ESOl CDR2b SVAJQT 

38 anti-NY-ESOlCDR2a JQSSQRIi 

39 anti-NY-ESOlCDR3a AVRHTSNGYFPPT 

40 anti-NY-ESOlCDR2b SVGAGT 

41 anti-NY-ESOlCDR2a JSPWQRE 

42 anti-NY-ESO1CDR3b ASSYVGDTGELF 

43 HumanTCRbetachainconstant EDLNKVFPPEVAVFEPSEAEISHTQKATLVCLA 
region(TRBC1)includingCys-> TGFFPDHVELSWWVNGKEVHSGVSTDPQPLKE 
Alamutationatposition85.1 QPALNDSRYALSSRLRVSATFWQNPRNHFRCQ 

VQFYGLSENDEWTQDRAKPVTQIVSAEAWGR 
AD 
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37 anti-NY-ESO1CDR3b ASSYLGNTGELF
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RECLAIM.  

1. ATCRconstructcomprisingaTCRalphachainpolypeptideandaTCRbetachain 

polypeptidetheTCRalphachainpolypeptidecomprisingavariablealpha(Vet)domainanda 

constantalpha(Cu)domainandtheTCRbetachainpolypeptidecomprisingavariablebeta(V13) 

domainandaconstantbeta(Cf3)domain 

whereintheCctdomainandCf3domaincomprisestabilizingmutationsthestabilizing 

mutationscomprisingafirstinterchaindisulfidebondbetweentheCctdomainandtheCf3domain 

andoneormoreadditionalstabilizingmutationstheoneormoreadditionalstabilizingmutations 

selectedfrom: 

a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

whereintheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidue 

atpositionTRAC128intheOxdomainoftheTCRalphachainpolypeptide 

b)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84.2andTRBC79, 

c)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

122andTRBC12, 

d)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

e)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

125andTRBClb 

t)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l26andTRBClb 

g)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l27andTRBClb 

h)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l28andTRBClb 

i)anintrachaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

39andTRAC85; 
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BanintrachaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 
26andTRAC851 

k)anaminoacidsubstitutionatpositionTRAC4fromValtoAlaThrlieLeuorMet 

1)anaminoacidsubstitutionatpositionTRAC26fromThrtoAlaVallieLeuorMet 

m)anaminoacidsubstitutionatpositionTRAC39fromValtoAlaThrIleLeuorMet 

n)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrValBeorMet 

o)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerThrGluGlnAsp, 

AsnHisLysorArg; 

p)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyrorHis 

q)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrBeLeuorMet 

r)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTrp; 

s)anaminoacidsubstitutionatpositionTRBC86fromSertoAlaorThy 

t)anaminoacidsubstitutionatpositionTRBC45.3fromValtoSerThrGluGlnAsp, 

AsnHisLysorArg; 

u)adeletionof1to4consecutiveaminoacidsoftheDEloopintheCf3domainofthe 

TCRconstructand 

v)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacid 

sequenceof2to4aminoacidswhereintheaminoacidsequenceallowsforformationofabeta

turn, 

andwhereintheTCRconstructhasanincreasedTCRmeltingtemperature(Tm)as 

comparedtoacorrespondingTCRconstructcomprisingthefirstnon-naturallyoccurringdisulfide 

bondalone.  

2. TheTCRconstructaccordingtoclaim1, whereinthefirstinterchaindisulfidebondis 

selectedfrom.  

a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

whereintheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidue 

atpositionTRAC128intheCudomainoftheTCRalphachainpolypeptide~ 
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b)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84andTRBC79; 

c)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84.2andTRBC79, 

d)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

122andTRBC12, 

e)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

124andTRBClb 

t)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

125andTRBClb 

g)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l26andTRBClb 

li)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

127andTRBC11,and 

i)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l2SandTRBC11, 

andwhereinthefirstinterchaindisulfidebondandanyadditionalinterchaindisulfide 

bondsaredifferent.  

3. TheTCRconstructaccordingtoclaim1, whereinthefirstinterchaindisulfidebondis 

a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

wheretheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidueat 

positionTRAC128intheCudomainoftheTCRalphachainpolypeptide~ 

b)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84andTRBC79,and 

c)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84.2andTRBC79, 

122 

selectedfrom.
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andwhereinthefirstinterchaindisulfidebondandanyadditionalinterchaindisulfide 

bondsaredifferent.  

4. TheTCRconstructaccordingtoclaim1, whereinthefirstinterchaindisulfidebondis 

selectedfrom.  

a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

wheretheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidueat 

positionTRAC128intheOxdomainoftheTCRalphachainpolypeptideand 

b)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84.2andTRBC79, 

andwhereinthefirstinterchaindisulfidebondandanyadditionalinterchaindisulfide 

bondsaredifferent.  

5. TheTCRconstructaccordingtoanyoneofclaims1to4,whereintheoneormore 

additionalstabilizingmutationscompriseanadditionalinterchaindisulfidebondselectedfrom.  

a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

wheretheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidueat 

b)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84.2andTRBC79.  

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122and 

TRBC1Z 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124and 

TRLBC11~ 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125and 

TRBC11~ 

t)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126and 

TRBC11~ 
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g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127and 

TRBC11,and 

li)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128and 

TRBC11.  

6. TheTCRconstructaccordingtoclaim1,whereinthefirstnon-naturallyoccurring 

interchaindisulfidebondisadisulfidebondbetweencysteineresiduesubstitutionsatpositions 

TRAC84.2andTRBC79.  

7. TheTCRconstructaccordingtoclaim6whereintheoneormoreadditionalstabilizing 

mutationscompriseanadditionalinterchaindisulfidebondselected 9 

a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

wheretheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidueat 

positionTRAC128intheCudomainoftheTCRalphachainpolypeptide 

b)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC122and 

TRBC12, 

c)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC124and 

TRBC11* 

d)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC125and 

e)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC126and 

TRBC11~ 

t)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC127and 

TRBC11,and 

g)adisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC128and 

TRBC11.  

8. TheTCRconstructaccordingtoanyoneofclaims1to7whereintheaminoacidextension 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptideis5aminoacidsorlessin 

length.  

124 
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9. TheTCRconstructaccordingtoanyoneofclaims1to8whereintheaminoacidextension 
S 

attheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidecompnsesallorapartofa 

sequenceofanIgGiupperhingeregion.  

10. TheTCRconstructaccordingtoclaim9,whereintheaminoacidextensioncomprisesthe 

sequence:EPKSC[SEQlIDNO:19].  

11. TheTCRconstructaccordingtoclaim9,whereintheaminoacidextensioncomprisesthe 

sequence:EPKSCDKTHT[SEQlIDNO:16].  

12. TheTCRconstructaccordingtoanyoneofclaims1to11,whereintheoneormore 

additionalstabilizingmutationscompriseanintrachaindisulfidebondselectedfrom: 

anintrachaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC39 

andTRAC85,and 

anintrachaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC26 

andTRAC85.1.  

13. TheTCRconstructaccordingtoanyoneofclaims1to12,whereintheoneormore 

additionalstabilizingmutationscomprise: 

a)anaminoacidsubstitutionatpositionTRAC26fromThrtoAlaValBeLeuorMet; 

b)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrValBeorMet 

and 

d)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTy.  

14. ATCRconstructcomprisingaTCRalphachainpolypeptideandaTCRbetachain 

polypeptidetheTCRalphachainpolypeptidecomprisingavariablealpha(Vct)domainanda 

constantalpha(Cct~)domainandtheTCRbetachainpolypeptidecomprisingavariablebeta(V13) 

domainandaconstantbeta(Cf3)domain 

whereintheCctdomainand/orCf3domaincompriseoneormorestabilizingmutations 

selectedfrom: 
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a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

whereintheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidue 

atpositionTRAC128intheOxdomainoftheTCRalphachainpolypeptide 

b)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84.2andTRBC79, 

c)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

124andTRBClb 

d)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

125andTRBClb 

e)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l26andTRBClb 

t)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l27andTRBClb 

g)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l2SandTRBClb 

h)anintrachaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

39andTRAC85; 

i)anintrachaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

BanaminoacidsubstitutionatpositionTRAC4fromValtoAlaThrlieLeuorMet 
k)anaminoacidsubstitutionatpositionTRAC26fromThrtoAlaValBeLeuorMet; 

1)anaminoacidsubstitutionatpositionTRAC39fromValtoAlaThrIleLeuorMet 

m)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrValIleorMet; 

n)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerThrGluGlnAsp, 

AsnHisLysorArg; 
9 

o)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyrorHis 
p)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrIleLeuorMet 

q)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTy; 

r)anaminoacidsubstitutionatpositionTRBC86fromSertoAlaorThr 
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s)anaminoacidsubstitutionatpositionTRBC45.3fromValtoSerThrGluGinAsp, 

AsnHisLysorArg; 

t)adeletionof1to4consecutiveaminoacidsoftheDEloopintheCf3domainoftheTCR 

constructand 

u)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacid 

sequenceof2to4aminoacidswhereintheaminoacidsequenceallowsforformationofabeta

turn, 

whereinthenumberingofaminoacidsisIMGTnumbering, 

andwhereintheTCRconstructhasanincreasedTCRmeltingtemperature(Tm)as 

comparedtoacorrespondingTCRconstructthatdoesnotcomprisetheoneormorestabilizing 
S 

mutations.  

15. TheTCRconstructaccordingtoclaim14,furthercomprisinganinterchaindisulfidebond 

selectedfrom: 

aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84andTRBC79,and 

aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

122andTRBC12.  

afirstinterchaindisulfidebondselectedfrom: 

a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

whereintheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidue 

atpositionTRAC128intheCudomainoftheTCRalphachainpolypeptide 

b)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84.2andTRBC79, 

c)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

124andTRBClb 

127 
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d)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

125andTRBClb 

e)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l26andTRBClb 

t)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

127andTRBC11,and 

g)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l2SandTRBC11.  

17. TheTCRconstructaccordingtoclaim16,whereinthestabilizingmutationscomprisea 

secondinterchaindisulfidebondselected 9 

a)aninterchaindisulfidebondformedbetween:i)acysteineresiduecomprisedbyan 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

whereintheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidue 

atpositionTRAC128intheCudomainoftheTCRalphachainpolypeptide 

b)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84.2andTRBC79, 

c)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l24andTRBClb 

d)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

e)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l26andTRBCll 

t)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

127andTRBC11,and 

g)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l28andTRBC11, 

whereinthefirstandsecondinterchaindisulfidebondsaredifferent.  
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18. TheTCRconstructaccordingtoanyoneofclaims14to17,whereintheaminoacid 

extensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptideisSaminoacids 

orlessinlength.  

19. TheTCRconstructaccordingtoanyoneofclaims14to18,whereintheaminoacid 

extensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidecomprisesallor 

apartofasequenceofanIgGiupperhingeregion.  

20. TheTCRconstructaccordingtoclaim19whereintheaminoacidextensioncomprisesthe 

sequence:EPKSC[SEQlIDNO:19].  

21, TheTCRconstructaccordingtoclaim19whereintheaminoacidextensioncomprisesthe 

sequence:EPKSCDKTHT[SEQlIDNO:16].  

22. ATCRconstructcomprisingaTCRalphachainpolypeptideandaTCRbetachain 

polypeptidetheTCRalphachainpolypeptidecomprisingavariablealpha(Vct)domainanda 

constantalpha(Cct)domainandtheTCRbetachainpolypeptidecomprisingavariablebeta(V13) 

domainandaconstantbeta(Cf3)domain 

whereintheOxdomainandCf3domaintogethercomprisetwoormorestabilizing 

mutationsselectedfrom: 

aminoacidextensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptide 

whereintheaminoacidextensionis1toabout10aminoacidsinlengthandii)acysteineresidue 

atpositionTRAC128intheCudomainoftheTCRalphachainpolypeptide~ 

b)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84andTRBC79; 

c)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

84.2andTRBC79, 

d)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

124andTRBClb 
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e)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

122andTRBC11 

t)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

125andTRBClb 

g)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

126andTRBClb 

li)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

127andTRBClb 

i)aninterchaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

l28andTRBClb 

BanintrachaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 
39andTRAC85; 

k)anintrachaindisulfidebondbetweencysteineresiduesubstitutionsatpositionsTRAC 

26andTRAC85.1 

1)anaminoacidsubstitutionatpositionTRAC4fromValtoAlaThrlieLeuorMet 

m)anaminoacidsubstitutionatpositionTRAC26fromThrtoAlaVallieLeuorMet 

n)anaminoacidsubstitutionatpositionTRAC39fromValtoAlaThrlieLeuorMet; 

o)anaminoacidsubstitutionatpositionTRAC85fromAlatoSerThrVallieorMet 

p)anaminoacidsubstitutionatpositionTRAC105fromAlatoSerThrGluGinAsp, 

AsnHisLysorArg; 

q)anaminoacidsubstitutionatpositionTRAC120fromPhetoTyrorHis 
r)anaminoacidsubstitutionatpositionTRBC6fromValtoAlaThrlieLeuorMet 

s)anaminoacidsubstitutionatpositionTRBC36fromHistoPheTyrorTm; 

t)anaminoacidsubstitutionatpositionTRBC86fromSertoAlaorThr 

u)anaminoacidsubstitutionatpositionTRBC45.3fromValtoSerThrGluGinAsp, 

AsnHisLysorArg; 

v)adeletionof1to4consecutiveaminoacidsoftheDEloopintheCf3domainofthe 

TCRconstructand 

w)areplacementoftheaminoacidsatpositionsTRBC84.4to85.4withanaminoacid 

sequenceof2to4aminoacidswhereintheaminoacidsequenceallowsforformationofabeta

turn, 

130 
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whereinthenumberingofaminoacidsisIMGTnumbering, 

andwhereintheTCRconstructhasanincreasedTCRmeltingtemperature(Tm)as 

comparedtoacorrespondingTCRconstructthatdoesnotcomprisethetwoormorestabilizing 
e 

mutations.  

23. TheTCRconstructaccordingtoclaim22,whereinthestabilizingmutationscomprisea 

firstinterchaindisulfidebondandasecondinterchaindisulfidebondwhereinthefirstandsecond 

interchaindisulfidebondsaredifferent.  

24. TheTCRconstructaccordingtoclaim22or23whereintheaminoacidextensionatthe 

C-terminusoftheCf3domainoftheTCRbetachainpolypeptideis5aminoacidsorlessinlength.  

25. TheTCRconstructaccordingtoanyoneofclaims22to24,whereintheaminoacid 

extensionattheC-terminusoftheCf3domainoftheTCRbetachainpolypeptidecomprisesallor 

apartofasequenceofanIgGiupperhingeregion.  

26. TheTCRconstructaccordingtoclaim25whereintheaminoacidextensioncomprisesthe 

sequence:EPKSC[SEQlIDNO:19].  

27. TheTCRconstructaccordingtoclaim25whereintheaminoacidextensioncomprisesthe 

sequence:EPKSCDKTHT[SEQlIDNO:16].  

polypeptidetheTCRalphachainpolypeptidecomprisingavariablealpha(Vct)domainanda 

constantalpha(Cct)domainandtheTCRbetachainpolypeptidecomprisingavariablebeta(V13) 

domainandaconstantbeta(Cf3)domaintheTCRconstructcomprisingacombinationofamino 

acidmutationsselectedfromthecombinationsofaminoacidmutationssetforthforanyoneofthe 
S 

vanantsshowninTable2,whereinthenumberingofaminoacidsisIMGTnumbering.  

29. ATCRconstructcomprisingaTCRalphachainpolypeptideandaTCRbetachain 

polypeptidetheTCRalphachainpolypeptidecomprisingavariablealpha(Vc)domainanda 

constantalpha(Cct~)domainandtheTCRbetachainpolypeptidecomprisingavariablebeta(V13) 

domainandaconstantbeta(Cf3)domaintheTCRconstructcomprisingacombinationofamino 
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28. ATCRconstructcomprisingaTCRalphachainpolypeptideandaTCRbetachain
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acidmutationsselectedfromthecombinationsofaminoacidmutationssetforthforanyoneofthe 
S 

vanantsshowninTable3,whereinthenumberingofaminoacidsisIMGTnumbering.  

30. TheTCRconstructaccordingtoanyoneofclaims1to29,whereintheTCRalphachain 

polypeptideortheTCRbetachainpolypeptideisfusedtoanimmunoglobulin(Ig)Fcregion.  

31. TheTCRconstructaccordingtoclaim30whereintheIgFcregionisanJgGFcregion.  

32. TheTCRconstructaccordingtoclaim31whereintheJgGFcregionisanIgGiFcregion.  

33. TheTCRconstructaccordingtoanyoneofclaims30to32whereintheTCRbetachain 

polypeptideisfusedtotheIgFcregion.  

34. ATCRfusionproteincomprisingoneormoreTCRconstructsaccordingtoanyoneof 

claims1to29andascaffoldwhereinatleastoneoftheTCRconstructsisfusedtothescaffold.  

35. TheTCRfusionproteinaccordingtoclaim34whereinthescaffoldcomprisesan 

immunoglobulin(Ig)Fcregion.  

36. TheTCRfusionproteinaccordingtoclaim35whereintheIgFcregionisanJgGFc 
S 

region.  

37, TheTCRfusionproteinaccordingtoclaim36,whereintheJgGFcregionisanIgGiFc 
S 

38. TheTCRfusionproteinaccordingtoanyoneofclaims34to37,whereintheTCRfusion 

proteincomprisesonetwothreeorfourTCRconstructs.  

39. TheTCRfusionproteinaccordingtoanyoneofclaims34to37,whereintheTCRfusion 

proteincomprisestwoormoreTCRconstructs.  

40. TheTCRfusionproteinaccordingtoclaim39whereintwooftheTCRconstructsare 

fusedintandem.  

41. TheTCRfusionproteinaccordingtoanyoneofclaims34to40whereinatleastoneof 

theTCRconstructsisfusedtothescaffoldviatheTCRbetachainpolypeptide.  
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region.
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42. TheTCRfusionproteinaccordingtoanyoneofclaims34to41,whereintheTCRfusion 

proteinfurthercomprisesoneormoreadditionalbiologicallyactivemoieties.  

434 TheTCRfusionproteinaccordingtoclaim42,whereintheoneormoreadditional 

biologicallyactivemoietiescompriseanantigen-binding S 

44. TheTCRfusionproteinaccordingtoclaim43,whereintheantigen-bindingdomainisan 

scFvoraFab.  

45. TheTCRfusionproteinaccordingtoanyoneofclaims42to44whereinatleastoneof 

thebiologicallyactivemoietiesisfusedtothescaffold.  

46. ApharmaceuticalcompositioncomprisingaTCRconstructaccordingtoanyoneofclaims 
carnerordiluent.  

1to33andapharmaceuticallyacceptable S 

47, ApharmaceuticalcompositioncomprisingaTCRfusionproteinaccordingtoanyoneof 

claims34to45andapharmaceuticallyacceptablecarrierordiluent.  

48. ApolynucleotideorsetofpolynucleotidesencodingaTCRconstructaccordingtoanyone 

ofclaims1to33.  

49. ApolynucleotideorsetofpolynucleotidesencodingaTCRfusionproteinaccordingtoany 

50. AmethodofpreparingaTCRconstructaccordingtoanyoneofclaims1to33comprising 

transfectingacellwithapolynucleotideorsetofpolynucleotidesaccordingtoclaim48and 

culturingthecellunderconditionssuitableforexpressionoftheTCRconstruct.  

51. AmethodofpreparingaTCRfusionproteinaccordingtoanyoneofclaims34to45 

comprisingtransfectingacellwithapolynucleotideorsetofpolynucleotidesaccordingtoclaim 

49,andculturingthecellunderconditionssuitableforexpressionoftheTCRconstruct, 

52. Themethodaccordingtoclaim50or51whereinthecellisculturedatatemperatureof 

300 Cto350 C.  

133 

oneofclaims34to45,
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534 Amethodoftreatingadiseaseordisorderinasubjectinneedthereofthemethod 

comprisingadministeringtothesubjectaneffectiveamountofaTCRconstructaccordingtoany 

oneofclaims1to33,oraTCRfusionproteinaccordingtoanyoneofclaims34to45.  

54, ATCRconstructaccordingtoanyoneofclaims1to33foruseintherapy.  

134 

55. ATCRfusionproteinaccordingtoanyoneofclaims34to45foruseintherapy.













































                         SEQUENCE LISTING

<110>  ZYMEWORKS INC.
 
<120>  STABILIZED TCR CONSTRUCTS AND METHODS OF USE

<130>  V817599WO

<150>  US 63/128,601
<151>  2020‐12‐21

<160>  43    

<170>  PatentIn version 3.5

<210>  1
<211>  94
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Human TCR alpha chain constant region (TRAC)

<400>  1

Asn Ile Gln Asn Pro Asp Pro Ala Val Tyr Gln Leu Arg Asp Ser Lys 
1               5                   10                  15      

Ser Ser Asp Lys Ser Val Cys Leu Phe Thr Asp Phe Asp Ser Gln Thr 
            20                  25                  30          

Asn Val Ser Gln Ser Lys Asp Ser Asp Val Tyr Ile Thr Asp Lys Thr 
        35                  40                  45              

Val Leu Asp Met Arg Ser Met Asp Phe Lys Ser Asn Ser Ala Val Ala 
    50                  55                  60                  

Trp Ser Asn Lys Ser Asp Phe Ala Cys Ala Asn Ala Phe Asn Asn Ser 
65                  70                  75                  80  

Ile Ile Pro Glu Asp Thr Phe Phe Pro Ser Pro Glu Ser Ser 
                85                  90                  

<210>  2



<211>  130
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Human TCR beta chain constant region (TRBC1)

<400>  2

Glu Asp Leu Asn Lys Val Phe Pro Pro Glu Val Ala Val Phe Glu Pro 
1               5                   10                  15      

Ser Glu Ala Glu Ile Ser His Thr Gln Lys Ala Thr Leu Val Cys Leu 
            20                  25                  30          

Ala Thr Gly Phe Phe Pro Asp His Val Glu Leu Ser Trp Trp Val Asn 
        35                  40                  45              

Gly Lys Glu Val His Ser Gly Val Ser Thr Asp Pro Gln Pro Leu Lys 
    50                  55                  60                  

Glu Gln Pro Ala Leu Asn Asp Ser Arg Tyr Cys Leu Ser Ser Arg Leu 
65                  70                  75                  80  

Arg Val Ser Ala Thr Phe Trp Gln Asn Pro Arg Asn His Phe Arg Cys 
                85                  90                  95      

Gln Val Gln Phe Tyr Gly Leu Ser Glu Asn Asp Glu Trp Thr Gln Asp 
            100                 105                 110         

Arg Ala Lys Pro Val Thr Gln Ile Val Ser Ala Glu Ala Trp Gly Arg 
        115                 120                 125             

Ala Asp 
    130 

<210>  3
<211>  130
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  Human TCR beta chain constant region (TRBC2)

<400>  3

Glu Asp Leu Lys Asn Val Phe Pro Pro Glu Val Ala Val Phe Glu Pro 
1               5                   10                  15      

Ser Glu Ala Glu Ile Ser His Thr Gln Lys Ala Thr Leu Val Cys Leu 
            20                  25                  30          

Ala Thr Gly Phe Tyr Pro Asp His Val Glu Leu Ser Trp Trp Val Asn 
        35                  40                  45              

Gly Lys Glu Val His Ser Gly Val Ser Thr Asp Pro Gln Pro Leu Lys 
    50                  55                  60                  

Glu Gln Pro Ala Leu Asn Asp Ser Arg Tyr Cys Leu Ser Ser Arg Leu 
65                  70                  75                  80  

Arg Val Ser Ala Thr Phe Trp Gln Asn Pro Arg Asn His Phe Arg Cys 
                85                  90                  95      

Gln Val Gln Phe Tyr Gly Leu Ser Glu Asn Asp Glu Trp Thr Gln Asp 
            100                 105                 110         

Arg Ala Lys Pro Val Thr Gln Ile Val Ser Ala Glu Ala Trp Gly Arg 
        115                 120                 125             

Ala Asp 
    130 

<210>  4
<211>  95
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Human TCR alpha chain constant region (TRAC) including the 
       cysteine residue at position TRAC/128



<400>  4

Asn Ile Gln Asn Pro Asp Pro Ala Val Tyr Gln Leu Arg Asp Ser Lys 
1               5                   10                  15      

Ser Ser Asp Lys Ser Val Cys Leu Phe Thr Asp Phe Asp Ser Gln Thr 
            20                  25                  30          

Asn Val Ser Gln Ser Lys Asp Ser Asp Val Tyr Ile Thr Asp Lys Thr 
        35                  40                  45              

Val Leu Asp Met Arg Ser Met Asp Phe Lys Ser Asn Ser Ala Val Ala 
    50                  55                  60                  

Trp Ser Asn Lys Ser Asp Phe Ala Cys Ala Asn Ala Phe Asn Asn Ser 
65                  70                  75                  80  

Ile Ile Pro Glu Asp Thr Phe Phe Pro Ser Pro Glu Ser Ser Cys 
                85                  90                  95  

<210>  5
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  TCRalpha hinge sequence

<400>  5

Glu Ser Ser Cys Asp Val Lys Leu Val Glu Lys Ser Phe Glu Thr 
1               5                   10                  15  

<210>  6
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  TCRbeta hinge sequence

<400>  6



Asp Cys Gly Phe Thr Ser 
1               5       

<210>  7
<211>  16
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  TCRgamma hinge sequence

<400>  7

Asp Val Ile Thr Met Asp Pro Lys Asp Asn Cys Ser Lys Asp Ala Asn 
1               5                   10                  15      

<210>  8
<211>  22
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  TCRdelta hinge sequence

<400>  8

Asp His Val Lys Pro Lys Glu Thr Glu Asn Thr Lys Gln Pro Ser Lys 
1               5                   10                  15      

Ser Cys His Lys Pro Lys 
            20          

<210>  9
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG1 hinge sequence

<400>  9

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro 
1               5                   10                  15  



<210>  10
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG2 hinge sequence

<400>  10

Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro 
1               5                   10          

<210>  11
<211>  17
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG3‐H1 hinge sequence

<400>  11

Glu Leu Lys Thr Pro Leu Gly Asp Thr Thr His Thr Cys Pro Arg Cys 
1               5                   10                  15      

Pro 
    

<210>  12
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG3‐H2, ‐H3 & ‐H4 hinge sequence

<400>  12

Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro 
1               5                   10                  15  

<210>  13
<211>  12
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  IgG4 hinge sequence

<400>  13

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro 
1               5                   10          

<210>  14
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgA2 hinge sequence

<400>  14

Val Pro Pro Pro Pro Pro 
1               5       

<210>  15
<211>  22
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG1 full hinge sequence

<400>  15

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala 
1               5                   10                  15      

Pro Glu Leu Leu Gly Gly 
            20          

<210>  16
<211>  10
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG1 upper hinge sequence



<400>  16

Glu Pro Lys Ser Cys Asp Lys Thr His Thr 
1               5                   10  

<210>  17
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG1 core hinge sequence

<400>  17

Cys Pro Pro Cys Pro 
1               5   

<210>  18
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG1 lower hinge sequence

<400>  18

Ala Pro Glu Leu Leu Gly Gly 
1               5           

<210>  19
<211>  5
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG1 partial hinge sequence

<400>  19

Glu Pro Lys Ser Cys 
1               5   

<210>  20
<211>  217



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Human IgG1 Fc sequence 231‐447 (EU‐numbering)

<400>  20

Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys 
1               5                   10                  15      

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val 
            20                  25                  30          

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 
        35                  40                  45              

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu 
    50                  55                  60                  

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His 
65                  70                  75                  80  

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys 
                85                  90                  95      

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln 
            100                 105                 110         

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu 
        115                 120                 125             

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro 
    130                 135                 140                 

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn 
145                 150                 155                 160 

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu 
                165                 170                 175     



Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val 
            180                 185                 190         

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln 
        195                 200                 205             

Lys Ser Leu Ser Leu Ser Pro Gly Lys 
    210                 215         

<210>  21
<211>  15
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  IgG1 partial hinge sequence

<400>  21

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro 
1               5                   10                  15  

<210>  22
<211>  23
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Signal sequence

<400>  22

Met Arg Pro Thr Trp Ala Trp Trp Leu Phe Leu Val Leu Leu Leu Ala 
1               5                   10                  15      

Leu Trp Ala Pro Ala Arg Gly 
            20              

<210>  23
<211>  9
<212>  PRT
<213>  Artificial Sequence



<220>
<223>  NY‐ESO1 peptide

<400>  23

Ser Leu Leu Met Trp Ile Thr Gln Cys 
1               5                   

<210>  24
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  gp100 peptide

<400>  24

Tyr Leu Glu Pro Gly Pro Val Thr Ala 
1               5                   

<210>  25
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐gp100 CDR2a

<400>  25

Ile Arg Ser Asn Glu Arg Glu 
1               5           

<210>  26
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐gp100 CDR3a

<400>  26

Ala Thr Asp Gly Ser Thr Pro Met Gln 
1               5                   



<210>  27
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐gp100 CDR2b

<400>  27

Ser Trp Ala Gln Gly Asp 
1               5       

<210>  28
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐gp100 CDR3b

<400>  28

Ala Ser Ser Trp Gly Ala Pro Tyr 
1               5               

<210>  29
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐gp100 CDR3a

<400>  29

Ala Thr Asp Gly Asp Thr Pro Leu Val 
1               5                   

<210>  30
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>



<223>  anti‐gp100 CDR3b

<400>  30

Ala Ser Ser His Gly Ala Pro Tyr 
1               5               

<210>  31
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐gp100 CDR2b

<400>  31

Ser Trp Gly Thr Gly Asp 
1               5       

<210>  32
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐gp100 CDR2b

<400>  32

Ser Trp Ala Val Gly Asn 
1               5       

<210>  33
<211>  8
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐gp100 CDR3b

<400>  33

Ala Ser Ser Ile Gly Gly Pro Tyr 
1               5               



<210>  34
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐NY‐ESO1 CDR2a

<400>  34

Ile Thr Pro Trp Gln Arg Glu 
1               5           

<210>  35
<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐NY‐ESO1 CDR3a

<400>  35

Ala Val Arg Pro Leu Leu Asp Gly Thr Tyr Ile Pro Thr 
1               5                   10              

<210>  36
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐NY‐ESO1 CDR2b

<400>  36

Ser Val Ala Ile Gln Thr 
1               5       

<210>  37
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐NY‐ESO1 CDR3b



<400>  37

Ala Ser Ser Tyr Leu Gly Asn Thr Gly Glu Leu Phe 
1               5                   10          

<210>  38
<211>  7
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐NY‐ESO1 CDR2a

<400>  38

Ile Gln Ser Ser Gln Arg Glu 
1               5           

<210>  39
<211>  13
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐NY‐ESO1 CDR3a

<400>  39

Ala Val Arg His Thr Ser Asn Gly Tyr Phe Pro Pro Thr 
1               5                   10              

<210>  40
<211>  6
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐NY‐ESO1 CDR2b

<400>  40

Ser Val Gly Ala Gly Thr 
1               5       

<210>  41
<211>  7



<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐NY‐ESO1 CDR2a

<400>  41

Ile Ser Pro Trp Gln Arg Glu 
1               5           

<210>  42
<211>  12
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  anti‐NY‐ESO1 CDR3b

<400>  42

Ala Ser Ser Tyr Val Gly Asp Thr Gly Glu Leu Phe 
1               5                   10          

<210>  43
<211>  130
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Human TCR beta chain constant region (TRBC1) including Cys ‐> Ala
       mutation at position 85.1

<400>  43

Glu Asp Leu Asn Lys Val Phe Pro Pro Glu Val Ala Val Phe Glu Pro 
1               5                   10                  15      

Ser Glu Ala Glu Ile Ser His Thr Gln Lys Ala Thr Leu Val Cys Leu 
            20                  25                  30          

Ala Thr Gly Phe Phe Pro Asp His Val Glu Leu Ser Trp Trp Val Asn 
        35                  40                  45              

Gly Lys Glu Val His Ser Gly Val Ser Thr Asp Pro Gln Pro Leu Lys 



    50                  55                  60                  

Glu Gln Pro Ala Leu Asn Asp Ser Arg Tyr Ala Leu Ser Ser Arg Leu 
65                  70                  75                  80  

Arg Val Ser Ala Thr Phe Trp Gln Asn Pro Arg Asn His Phe Arg Cys 
                85                  90                  95      

Gln Val Gln Phe Tyr Gly Leu Ser Glu Asn Asp Glu Trp Thr Gln Asp 
            100                 105                 110         

Arg Ala Lys Pro Val Thr Gln Ile Val Ser Ala Glu Ala Trp Gly Arg 
        115                 120                 125             

Ala Asp 
    130 


	Abstract
	Description
	Claims
	Drawings
	Gene Sequence

