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WHAT IS CLAIMED IS:

1. A monoclonal antibody or antibody fragment, wherein the antibody or anti

VHCDR2 amino acid sequence of INTYTGEX; (SEQ ID NO: 215), wherein X;4s P, S, T, or
A, and a VHCDR3 amino acid sequence of XiRYDHX;MDY (SEQ ID NO/ 216), wherein
X1is A, T, V,orG,and Xois AR, F, T, P, V, S, D, N, H, L, Y, or G/and a light chain
variable region (VL) comprising a VLCDRI amino acid sequence of QQSLXiNSGTRKNY
(SEQ ID NO: 212), wherein Xj is L, F, or V, a VLCDR2 amino agid sequence of SEQ ID
NO: 5, and a VLCDR3 amino acid sequence of KQSYX;LYT (SEQ ID NO: 213), wherein
Xii1s T, N, or S.

2. The monoclonal antibody or antibody fragment ofclaim 1, wherein said antibody or

antibody fragment comprises:

(1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 3; and 4 light chain variable region (VL) comprising a
VLCDRI amino acid sequence of SEQ IDYNO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid séquence of SEQ ID NO: 6;

(i1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SE NO: 3; and a light chain variable region (VL) comprising a
VLCDRI amino acid sequénce of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ

ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(1i1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence

ID NO/S, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(iv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
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amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a
VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of S
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 162;

amino acid sequence of SEQ ID NO: 171; and a light chain variable region
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino aci
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

sequence of SEQ

(vi) a heavy chain variable region (VH) comprising a VHCPDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ/AD NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 172; and a light chain yariable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SE NO: 6;

(vii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 3; and 4 light chain variable region (VL) comprising a
VLCDRI amino acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid séquence of SEQ ID NO: 6;

sequence of SEQ ID NO: 1, 3 VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 173; and a light chain variable region (VL)
comprising a VLCDRI arhino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID N@: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(ix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence

ID NO/S, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(x) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence

of SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
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amino acid sequence of SEQ ID NO: 175; and a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of S
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid/sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and/a VHCDR3
amino acid sequence of SEQ ID NO: 3; and a light chain variable region (
VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino aci
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 163;

comprising a

sequence of SEQ

(xi1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ/AD NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 176; and a light chain yariable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SE NO: 6;

(xiii) a heavy chain variable region (VHA) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amixo acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID INO: 171; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequerice of SEQ ID NO: 159, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCPR3 amino acid sequence of SEQ ID NO: 6;

(xiv) a heavy chain variable¢/region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDRY2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SE
a VLCDRI amino acid seguence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

NO: 177, and a light chain variable region (VL) comprising

(xv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO/ 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid séquence of SEQ ID NO: 178; and a light chain variable region (VL) comprising
a VLCDR{ amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO/S, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
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amino acid sequence of SEQ ID NO: 179; and a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of S
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xvii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID :2,and a
VHCDR3 amino acid sequence of SEQ ID NO: 179; and a light chain variapgle region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 159, a DR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xviil) a heavy chain variable region (VH) comprising /2 VHCDRI1 amino acid
sequence of SEQ ID NO: 164, a VHCDR2 amino acid sequencg of SEQ ID NO: 167, and a
VHCDR3 amino acid sequence of SEQ ID NO: 174; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid/Aequence of SEQ ID NO: 6;

(xix) a heavy chain variable region (VH) comhprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 180; apd a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid séquence of SEQ ID NO: 6;

(xx) a heavy chain variablefegion (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDRY2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SE: NO: 181; and a light chain variable region (VL) comprising
a VLCDRI amino acid seguence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 162;

ID NO/S, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxi1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid

equence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
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VHCDR3 amino acid sequence of SEQ ID NO: 183; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino agid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxiil) a heavy chain variable region (VH) comprising a VHCDRI1 apiino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID
VHCDR3 amino acid sequence of SEQ ID NO: 181; and a light chain variaple region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLZDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

© 2, and a

(xxiv) a heavy chain variable region (VH) comprising /a VHCDRI1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence/of SEQ ID NO: 168, and a
VHCDR3 amino acid sequence of SEQ ID NO: 184; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid/Aequence of SEQ ID NO: 6;

(xxv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 165, a VHCDR2 amvdno acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID XO: 185; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequgnce of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCPR3 amino acid sequence of SEQ ID NO: 6;

(xxvi) a heavy chain varyable region (VH) comprising a VHCDRI1 amino acid
sequence of SEQ ID NO: 166 4 VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 170; and a light chain variable region (VL)
comprising a VLCDRI arhino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID N@: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xvil) a hgavy chain variable region (VH) comprising a VHCDR1 amino acid
ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 andino acid sequence of SEQ ID NO: 170; and a light chain variable region (VL)
ing a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequenge of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

sequence of S

(xxviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid

equence of SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
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VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino agid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxix) a heavy chain variable region (VH) comprising a VHCDRI1 amiino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO/ 169, and a
VHCDR3 amino acid sequence of SEQ ID NO: 174; and a light chain variapgle region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 160, a DR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxx) a heavy chain variable region (VH) comprising 4 VHCDRI1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequen¢é of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 184; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid/Aequence of SEQ ID NO: 6;

(xxxi) a heavy chain variable region (
sequence of SEQ ID NO: 1, a VHCDR2 amixo acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID XO: 175; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequgnce of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCPR3 amino acid sequence of SEQ ID NO: 6;

) comprising a VHCDRI1 amino acid

(xxxii) a heavy chain vagfable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a CDR2 amino acid sequence of SEQ ID NO: 167, and a
VHCDR3 amino acid sequerice of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI arhino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID N@: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxiii) a Heavy chain variable region (VH) comprising a VHCDR1 amino acid
ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a
VHCDR3 afino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
ing a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequenge of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

sequence of S

(xxxiv) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid

equence of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a
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VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino agid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxv) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO/ 168, and a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLZDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxvi) a heavy chain variable region (VH) comprising/a VHCDR1 amino acid
sequence of SEQ ID NO: 166, a VHCDR2 amino acid sequencg of SEQ ID NO: 168, and a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a ljght chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid/Aequence of SEQ ID NO: 6;

(xxxvil) a heavy chain variable region (
sequence of SEQ ID NO: 1, a VHCDR2 amixo acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequerice of SEQ ID NO: 161, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCPR3 amino acid sequence of SEQ ID NO: 6;

) comprising a VHCDR1 amino acid

(xxxviil) a heavy chain vatiable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a CDR2 amino acid sequence of SEQ ID NO: 168, and a
VHCDR3 amino acid sequerce of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI apiino acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid
sequence of SEQ ID N@: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxix) a Heavy chain variable region (VH) comprising a VHCDRI1 amino acid
sequence of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 andino acid sequence of SEQ ID NO: 184; and a light chain variable region (VL)
ing a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequenge of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(x1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence

of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
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amino acid sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of S
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 163;

amino acid sequence of SEQ ID NO: 170; and a light chain variable region
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino aci
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 162;

sequence of SEQ

VHCDRI1 amino acid
sequence of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 183; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid/Aequence of SEQ ID NO: 6;

(xli1)) a heavy chain variable region (VH) comprising

(xliil)) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 165, a VHCDR2 amvdno acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID XO: 183; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequgnce of SEQ ID NO: 4, a VLCDR2 amino acid

sequence of SEQ ID NO: 5, and a VLCPR3 amino acid sequence of SEQ ID NO: 6;

(xliv) a heavy chain varidble region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 166,/a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 183; and a light chain variable region (VL)
comprising a VLCDRI arhino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID N@: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xlv) a heayy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO/ 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid séquence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a
VLCDRI dmino acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ

ID NO/S, and a VLCDR3 amino acid sequence of SEQ ID NO: 162; or

(xlvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid

equence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a

2
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VHCDR3 amino acid sequence of SEQ ID NO: 183; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino agid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6.

3. The monoclonal antibody or antibody fragment of claim 1 or 2, wherein thg¢’antibody
or antibody fragment comprises a heavy chain variable region (VH) comprising/a VHCDR1
amino acid sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2,
and a VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chagin variable region
(VL) comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a ¥ LCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6.

4. The monoclonal antibody or antibody fragment of any on€ of claims 1-3, wherein said
antibody or antibody fragment comprises:

X1X2QLX3X1SGX5XeX7XgKPGX 95X 10X 11X 12SCRKXASGYTFTNYGMNWVROAPGX14GL
X15WX16GWINTYTGEPTYADDEFKGRX 17TX18X19X20DX /45X 22X23TX24YX25X26X27X28X29LX3
0X31X32DTAVYFCARYDHAMDYWGQGTX33VTVSS Q ID NO: 18)

wherein X11sQorE, XaislTorV, X3is VoOr Q, X4is QorE, Xsis A, P, or G, Xsis E
orG,X7isVorL, Xgis VorK, Xois A,E, G/or S, Xiois VorL, Xi1isKorR, X12is V, L,
or[ XisisAor T, XisisKorQ, Xisis EorK, XisisMor V, Xi7isFor V, Xigis F, M, or I,
XigisTor S, Xais T,R,or A, Xo11s T, D, or E, X521s T, A, or K, X»31s Sor N, X4 is L or
A, XasisMorL, XosisE or Q, Xo7isA. or M, Xagis R, S, T, or N, X»91s S or G, X30is R, K,
orM, Xz1isSorT, Xs2isDorE, and X33is L, S, or T;

and a light chain variable/sequence having a sequence of

K1XoX3XaTQSPX55L¥eX75X8GXgRX 10T IX11CKSSQSLLNSGTRKNYLAWYQQKX 12G
X13X14PX1sLLIYWTSTREEGVPX16RESGSGSGTDFTLTIX17X18LQX19EDVAX 0 YYCKQSYT
LYTFGX21GTKX22EIK/(SEQ ID NO: 26),

wherein X1 iEor D, XsisTorV, Xsis Vor Q, XsisLorM, Xsis D or S, Xsis A or
S, X7isVorA, XgisLorV, XoisEorD, Xjpis AorV, Xi1isNor T, Xi2is A or P, Xy31s
QorK, Xusis 8, V,orP, XisisKorR, XisisDor S, Xi17is S, D, or N, Xigis Sor T, Xi9is A
orP, Xis ¥ or T, X211s Qor G, and XaisL or V.
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5. The monoclonal antibody or antibody fragment of claim 4, wherein said antibody or

antibody fragment comprises:

(1) a heavy chain variable sequence having a sequence according to SEQ ID

or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or

99% identity to SEQ ID NO: 12; and a light chain variable sequence having’a sequence
according to SEQ ID NO: 19, or a light chain variable sequence having at Igast 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 19;

(1) a heavy chain variable sequence having a sequence accordrhg to SEQ ID NO: 12,
or a heavy chain variable sequence having at least 70%, 80%, 90% /95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 12; and a light chain variable gequence having a sequence
according to SEQ ID NO: 20, or a light chain variable sequgnce having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID N@: 20;

(1i1) a heavy chain variable sequence having a gequence according to SEQ ID NO: 12,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 12; and a light £€hain variable sequence having a sequence
according to SEQ ID NO: 21, or a light chat

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 21;

variable sequence having at least 70%, 80%,

(1iv) a heavy chain variable seqlience having a sequence according to SEQ ID NO: 12,
or a heavy chain variable sequence/having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: A2; and a light chain variable sequence having a sequence
according to SEQ ID NO: 2
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 22;

, or a light chain variable sequence having at least 70%, 80%,

(v) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity t¢/ SEQ ID NO: 12; and a light chain variable sequence having a sequence
according to/SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 23;

(vi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13,
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
9% 1dentity to SEQ ID NO: 13; and a light chain variable sequence having a sequence
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according to SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%,
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 19;

(vii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 13; and a light chain variable sequence having’a sequence
according to SEQ ID NO: 20, or a light chain variable sequence having at I¢ast 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 20;

(viii) a heavy chain variable sequence having a sequence accgrding to SEQ ID NO:
90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 13; and a light chain/variable sequence having a

13, or a heavy chain variable sequence having at least 70%, 80%,
sequence according to SEQ ID NO: 21, or a light chain vafiable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to/SEQ ID NO: 21;

(ix) a heavy chain variable sequence having a gequence according to SEQ ID NO: 13,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence
according to SEQ ID NO: 22, or a light chat

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 22;

variable sequence having at least 70%, 80%,

(x) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13,
or a heavy chain variable sequence/having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO:
according to SEQ ID NO: 2
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 23;

3; and a light chain variable sequence having a sequence

, or a light chain variable sequence having at least 70%, 80%,

(xi) a heavy clain variable sequence having a sequence according to SEQ ID NO: 14,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity t¢/ SEQ ID NO: 14; and a light chain variable sequence having a sequence
according to/SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%,
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 19;

(xii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14,
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
9% 1dentity to SEQ ID NO: 14; and a light chain variable sequence having a sequence
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according to SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%,
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 20;

(xii1) a heavy chain variable sequence having a sequence according to SEQ ID NO:
%, 97%,
98%, or 99% identity to SEQ ID NO: 14; and a light chain variable sequenCe having a

14, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 9

sequence according to SEQ ID NO: 21, or a light chain variable sequence/having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 2

(xiv) a heavy chain variable sequence having a sequence accgrding to SEQ ID NO:
90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 14; and a light chain/variable sequence having a

14, or a heavy chain variable sequence having at least 70%, 80%,
sequence according to SEQ ID NO: 22, or a light chain vafiable sequence having at least
70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to/SEQ ID NO: 22;

(xv) a heavy chain variable sequence having a gequence according to SEQ ID NO: 14,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence
according to SEQ ID NO: 23, or a light chaj

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 23;

variable sequence having at least 70%, 80%,

(xvi) a heavy chain variable
15, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SE

quence having a sequence according to SEQ ID NO:

NO: 15; and a light chain variable sequence having a
sequence according to SEQ/AD NO: 19, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 19;

(xvii) a heavy/chain variable sequence having a sequence according to SEQ ID NO:
15, or a heavy chdin variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 15; and a light chain variable sequence having a
sequence acgording to SEQ ID NO: 20, or a light chain variable sequence having at least

70%, 80%/ 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 20;

(xviii) a heavy chain variable sequence having a sequence according to SEQ ID NO:
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
8%, or 99% identity to SEQ ID NO: 15; and a light chain variable sequence having a

15
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sequence according to SEQ ID NO: 21, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 21;

(xix) a heavy chain variable sequence having a sequence according to SEQ ID NO:
%, 97%,
98%, or 99% identity to SEQ ID NO: 15; and a light chain variable sequenCe having a

15, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 9

sequence according to SEQ ID NO: 22, or a light chain variable sequence/having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 2

(xx) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15,
or a heavy chain variable sequence having at least 70%, 80%, 90% /95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 15; and a light chain variable gequence having a sequence
according to SEQ ID NO: 23, or a light chain variable sequgnce having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID N@: 23;

(xxi) a heavy chain variable sequence having/a sequence according to SEQ ID NO:
16, or a heavy chain variable sequence having at/least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 16; a
sequence according to SEQ ID NO: 19, or
70%, 80%, 90%, 95%, 96%, 97%, 98%, 0r/99% identity to SEQ ID NO: 19;

a light chain variable sequence having a

light chain variable sequence having at least

(xxii) a heavy chain variable gequence having a sequence according to SEQ ID NO:
16, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SE NO: 16; and a light chain variable sequence having a
sequence according to SEQ/AD NO: 20, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 20;

(xxiii) a heavy chain variable sequence having a sequence according to SEQ ID NO:
16, or a heavy chdin variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 16; and a light chain variable sequence having a
sequence acgording to SEQ ID NO: 21, or a light chain variable sequence having at least

70%, 80%/ 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 21;

(xxiv) a heavy chain variable sequence having a sequence according to SEQ ID NO:
16/ or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
8%, or 99% identity to SEQ ID NO: 16; and a light chain variable sequence having a
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sequence according to SEQ ID NO: 22, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 22; or

(xxv) a heavy chain variable sequence having a sequence according to SEQ ID NO:
%, 97%,
98%, or 99% identity to SEQ ID NO: 16; and a light chain variable sequenCe having a

16, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 9

sequence according to SEQ ID NO: 23, or a light chain variable sequence/having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 23/

6. The monoclonal antibody or antibody fragment of any one of claims 1-3, wherein said
antibody or antibody fragment comprises a heavy chain variable sequence having a sequence
of

QIX1LVOSGX2EVKKPGASVKVSCRASGY X3 FTXaYGMNWVROAPGOGLEWMGWINTYT
GEXsXeYX7DDFKGRETFTTDTSTXgTX9YMX10X11RSLRS
X14LVTVSS (SEQ ID NO: 104)

wherein X1is QorH, X2 is A, D, T, V, S, or2, X3is T, S, or I, Xas is N or K, Xsis P,
S, T,orA, XsisT,R, K, orI, X7i1s A, T, V, S, or/G, Xgis S, R, or T, Xois A, V, or G, Xjo is
EorD, Xy1isLorV, Xi2isA, T, V,or G, Xi3A/sA,R,F, T,P,V,S,D,N, H L, Y, or G, and
Xisis Tor S;

TAVYFCX12RYDHX13MDYWGQG

and a light chain variable sequencé having a sequence of
EIVLTQSPDSLX1VSLGERATIX,CKFSQSLX3NSGTRKNYLX WY QX s KX eGQSPX7LXgIYWT
STRESGVPDREFSX9SGSGTDFTLX /0 IDX11LOX12EDVAX13YYCKQOSYX 14LYTFGGGTKVEIK
(SEQ ID NO: 158),
wherein X118 A, T, or/S, Xais NorK, XsisL, F,orV, Xsis A, S, or T, X51s Q or K,
Xsis A, P or S, Xsis Kor/N, XgisL, V,orI, Xois Gor A, Xippis Tor S, Xi11s S or R, Xp2 18

AorT, Xi31s V, I, or L/and Xi41s T, N, or S.

7. The monoclonal antibody or antibody fragment of claim 6, wherein said antibody or

antibody fragment comprises:

0%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;
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(1) a heavy chain variable sequence having a sequence according to SEQ ID NO: 27,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%,
99% identity to SEQ ID NO: 27; and a light chain variable sequence having a sequence

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

(1i1) a heavy chain variable sequence having a sequence according to
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 9
99% identity to SEQ ID NO: 28; and a light chain variable sequen
ing at least 70%, 80%,

%, 97%, 98%, or
having a sequence
according to SEQ ID NO: 105, or a light chain variable sequence h
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105,

(1iv) a heavy chain variable sequence having a sequeng€ according to SEQ ID NO: 29,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 29; and a light chain yariable sequence having a sequence
according to SEQ ID NO: 105, or a light chain vari
90%, 95%, 96%, 97%, 98%, or 99% identity to S

le sequence having at least 70%, 80%,

ID NO: 105;

(v) a heavy chain variable sequence having a sequence according to SEQ ID NO: 30,

or a heavy chain variable sequence having/at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 30; and’a light chain variable sequence having a sequence
according to SEQ ID NO: 106, or afight chain variable sequence having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 106;

(vi) a heavy chain vapfable sequence having a sequence according to SEQ ID NO: 31,
or a heavy chain variable gequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ NO: 31; and a light chain variable sequence having a sequence
according to SEQ IID’ NO: 105, or a light chain variable sequence having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

(vii) @’ heavy chain variable sequence having a sequence according to SEQ ID NO: 32,
or a heavy/chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 32; and a light chain variable sequence having a sequence
accofding to SEQ ID NO: 105, or a light chain variable sequence having at least 70%, 80%,
%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;
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(viii) a heavy chain variable sequence having a sequence according to SEQ ID NO:
30, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 30; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 107, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 107,

(ix) a heavy chain variable sequence having a sequence according to SEQ ID NO: 33,

or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 33; and a light chain variable sequen

ing at least 70%, 80%,

having a sequence
according to SEQ ID NO: 105, or a light chain variable sequence h
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105,

(x) a heavy chain variable sequence having a sequencé according to SEQ ID NO: 34,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 34; and a light chain yariable sequence having a sequence
according to SEQ ID NO: 105, or a light chain vari
90%, 95%, 96%, 97%, 98%, or 99% identity to S

le sequence having at least 70%, 80%,

ID NO: 105;

(xi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 30,
or a heavy chain variable sequence having/at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 30; and’a light chain variable sequence having a sequence
according to SEQ ID NO: 108, or afight chain variable sequence having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 108;

(xii) a heavy chain v
or a heavy chain variable gequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ

able sequence having a sequence according to SEQ ID NO: 30,

NO: 30; and a light chain variable sequence having a sequence
according to SEQ IID’ NO: 109, or a light chain variable sequence having at least 70%, 80%,
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 109,

(xiii)/a heavy chain variable sequence having a sequence according to SEQ ID NO:
35, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, of 99% identity to SEQ ID NO: 35; and a light chain variable sequence having a
sequence according to SEQ ID NO: 105, or a light chain variable sequence having at least

%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;
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(xiv) a heavy chain variable sequence having a sequence according to SEQ ID NO:
36, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 36; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 105, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

(xv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 37,

or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 37; and a light chain variable sequengé having a sequence
according to SEQ ID NO: 105, or a light chain variable sequence hating at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

(xvi) a heavy chain variable sequence having a sequgnce according to SEQ ID NO:
26, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 26; and a light chain variable sequence having a
sequence according to SEQ ID NO: 107, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 107,

(xvii) a heavy chain variable sequenc¢é having a sequence according to SEQ ID NO:

38, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO* 38; and a light chain variable sequence having a
sequence according to SEQ ID NO/ 105, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 105;

(xviii) a heavy chain ¥ariable sequence having a sequence according to SEQ ID NO:
31, or a heavy chain varjable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 31; and a light chain variable sequence having a
sequence according/fo SEQ ID NO: 110, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 110;

(xix) A heavy chain variable sequence having a sequence according to SEQ ID NO:
39, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, of 99% identity to SEQ ID NO: 39; and a light chain variable sequence having a
sequence according to SEQ ID NO: 105, or a light chain variable sequence having at least

%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;
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(xx) a heavy chain variable sequence having a sequence according to SEQ ID NO: 40,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%,
99% identity to SEQ ID NO: 40; and a light chain variable sequence having a sequence
according to SEQ ID NO: 105, or a light chain variable sequence having at least 709
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105,

(xxi) a heavy chain variable sequence having a sequence according $6 SEQ ID NO:
34, or a heavy chain variable sequence having at least 70%, 80%, 90%,/95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 34; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 111, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID'NO: 111;

(xxii) a heavy chain variable sequence having a sequénce according to SEQ ID NO:
41, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 41; and a light chain variable sequence having a
sequence according to SEQ ID NO: 109, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 109;

(xxiii) a heavy chain variable sequenge having a sequence according to SEQ ID NO:
30, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO* 30; and a light chain variable sequence having a
sequence according to SEQ ID NO/112, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 112;

(xxiv) a heavy chain ¥ariable sequence having a sequence according to SEQ ID NO:
28, or a heavy chain varidble sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 28; and a light chain variable sequence having a
sequence according fo SEQ ID NO: 113, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 113;

(xxv)/a heavy chain variable sequence having a sequence according to SEQ ID NO:
32, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, of 99% identity to SEQ ID NO: 32; and a light chain variable sequence having a
sequence according to SEQ ID NO: 114, or a light chain variable sequence having at least

%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 114;
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(xxvi) a heavy chain variable sequence having a sequence according to SEQ ID NO:
42, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 42; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 105, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

(xxvii) a heavy chain variable sequence having a sequence according to SEQ ID NO:
36, or a heavy chain variable sequence having at least 70%, 80%, 90%,/95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 36; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 115, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IDYNO: 115;

(xxviil) a heavy chain variable sequence having a sequence according to SEQ ID NO:
43, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 43; and a light chain variable sequence having a
sequence according to SEQ ID NO: 105, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 105;

(xxix) a heavy chain variable sequenge having a sequence according to SEQ ID NO:
32, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO* 32; and a light chain variable sequence having a
sequence according to SEQ ID NO/109, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 109;

(xxx) a heavy chain yariable sequence having a sequence according to SEQ ID NO:
44, or a heavy chain varidble sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 44; and a light chain variable sequence having a
sequence according/fo SEQ ID NO: 116, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 116;

(xxi) A heavy chain variable sequence having a sequence according to SEQ ID NO:
35, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, of 99% identity to SEQ ID NO: 35; and a light chain variable sequence having a
sequence according to SEQ ID NO: 117, or a light chain variable sequence having at least

%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 117;
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(xxxii) a heavy chain variable sequence having a sequence according to SEQ ID NO:
45, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 45; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 105, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

(xxxiil) a heavy chain variable sequence having a sequence according to SEQ ID NO:
46, or a heavy chain variable sequence having at least 70%, 80%, 90%,/95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 46; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 105, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IIYNO: 105;

(xxxiv) a heavy chain variable sequence having a sequence according to SEQ ID NO:
36, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 36; and a light chain variable sequence having a
sequence according to SEQ ID NO: 118, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 118;

(xxxv) a heavy chain variable sequende having a sequence according to SEQ ID NO:
47, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO 47; and a light chain variable sequence having a
sequence according to SEQ ID NO/115, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 115;

(xxxvi) a heavy chairyvariable sequence having a sequence according to SEQ ID NO:
48, or a heavy chain varidble sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 48; and a light chain variable sequence having a
sequence according fo SEQ ID NO: 109, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 109;

(xxxyi1) a heavy chain variable sequence having a sequence according to SEQ ID NO:
49, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, of 99% identity to SEQ ID NO: 49; and a light chain variable sequence having a
sequence according to SEQ ID NO: 105, or a light chain variable sequence having at least

%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;
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(xxxviii) a heavy chain variable sequence having a sequence according to SEQ ID
NO: 50, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 50; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 105, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

(xxxix) a heavy chain variable sequence having a sequence according to SEQ ID NO:
51, or a heavy chain variable sequence having at least 70%, 80%, 90%,95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 51; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 106, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IYNO: 106;

(x1) a heavy chain variable sequence having a sequeng€ according to SEQ ID NO: 52,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 52; and a light chain yariable sequence having a sequence
according to SEQ ID NO: 119, or a light chain vari
90%, 95%, 96%, 97%, 98%, or 99% identity to S

le sequence having at least 70%, 80%,

ID NO: 119;

(xl1) a heavy chain variable sequence Having a sequence according to SEQ ID NO: 53,
or a heavy chain variable sequence having/at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 53; and’/a light chain variable sequence having a sequence
according to SEQ ID NO: 108, or afight chain variable sequence having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 108;

(xli1) a heavy chain
54, or a heavy chain varidble sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 54; and a light chain variable sequence having a

riable sequence having a sequence according to SEQ ID NO:

sequence according/fo SEQ ID NO: 105, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

(xliitya heavy chain variable sequence having a sequence according to SEQ ID NO:
55, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, of 99% identity to SEQ ID NO: 55; and a light chain variable sequence having a
sequence according to SEQ ID NO: 116, or a light chain variable sequence having at least

%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 116;
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(xliv) a heavy chain variable sequence having a sequence according to SEQ ID NO:
56, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 56; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 116, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 116;

(xlv) a heavy chain variable sequence having a sequence according $6 SEQ ID NO:
57, or a heavy chain variable sequence having at least 70%, 80%, 90%,95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 57; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 120, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IYNO: 120;

(xlvi) a heavy chain variable sequence having a sequénce according to SEQ ID NO:
58, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 58; and a light chain variable sequence having a
sequence according to SEQ ID NO: 121, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 121;

(xlvii) a heavy chain variable sequenge having a sequence according to SEQ ID NO:
59, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO 59; and a light chain variable sequence having a
sequence according to SEQ ID NO/122, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 122;

(xlviii) a heavy chain/variable sequence having a sequence according to SEQ ID NO:
60, or a heavy chain varijable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 60; and a light chain variable sequence having a
sequence according/fo SEQ ID NO: 108, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 108;

(xlixya heavy chain variable sequence having a sequence according to SEQ ID NO:
61, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, of 99% identity to SEQ ID NO: 61; and a light chain variable sequence having a
sequence according to SEQ ID NO: 123, or a light chain variable sequence having at least

%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 123;
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(1) a heavy chain variable sequence having a sequence according to SEQ ID NO: 62,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%,
99% identity to SEQ ID NO: 62; and a light chain variable sequence having a sequence

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 114;

(Ii) a heavy chain variable sequence having a sequence according to
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 9
99% identity to SEQ ID NO: 63; and a light chain variable sequen
ing at least 70%, 80%,

%, 97%, 98%, or
having a sequence
according to SEQ ID NO: 124, or a light chain variable sequence h
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 124;

(lii) a heavy chain variable sequence having a sequeng€ according to SEQ ID NO: 64,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 64; and a light chain yariable sequence having a sequence
according to SEQ ID NO: 105, or a light chain vari
90%, 95%, 96%, 97%, 98%, or 99% identity to S

le sequence having at least 70%, 80%,

ID NO: 105;

(lii1) a heavy chain variable sequencg having a sequence according to SEQ ID NO:
65, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO” 65; and a light chain variable sequence having a
sequence according to SEQ ID NO/ 125, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 125;

(liv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 66,
or a heavy chain variable gequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ NO: 66; and a light chain variable sequence having a sequence
according to SEQ IID’ NO: 105, or a light chain variable sequence having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

(Iv)
or a heavy/chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or

eavy chain variable sequence having a sequence according to SEQ ID NO: 67,
99% identity to SEQ ID NO: 67; and a light chain variable sequence having a sequence

accofding to SEQ ID NO: 125, or a light chain variable sequence having at least 70%, 80%,
%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 125;
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(Ivi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 68,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%,
99% identity to SEQ ID NO: 68; and a light chain variable sequence having a sequence
according to SEQ ID NO: 126, or a light chain variable sequence having at least 709
90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 126;

(Ivii) a heavy chain variable sequence having a sequence according 16 SEQ ID NO:
69, or a heavy chain variable sequence having at least 70%, 80%, 90%,/95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 69; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 127, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IDYNO: 127,

(Iviil) a heavy chain variable sequence having a sequénce according to SEQ ID NO:
70, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 70; and a light chain variable sequence having a
sequence according to SEQ ID NO: 128, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 128;

(lix) a heavy chain variable sequence Having a sequence according to SEQ ID NO: 71,
or a heavy chain variable sequence having/at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 71; and’a light chain variable sequence having a sequence
according to SEQ ID NO: 117, or afight chain variable sequence having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 117;

(Ix) a heavy chain vapfable sequence having a sequence according to SEQ ID NO: 72,
or a heavy chain variable gequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ NO: 72; and a light chain variable sequence having a sequence
according to SEQ IID’ NO: 129, or a light chain variable sequence having at least 70%, 80%,

90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 129;

(Ixi) g’heavy chain variable sequence having a sequence according to SEQ ID NO: 73,
or a heavy/chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or
99% identity to SEQ ID NO: 73; and a light chain variable sequence having a sequence
accofding to SEQ ID NO: 130, or a light chain variable sequence having at least 70%, 80%,
%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 130;
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(Ixii) a heavy chain variable sequence having a sequence according to SEQ ID NO:
74, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 74; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 131, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 131;

(Ixii1) a heavy chain variable sequence having a sequence according 0 SEQ ID NO:
73, or a heavy chain variable sequence having at least 70%, 80%, 90%,/95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 73; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 132, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IDYNO: 132;

(Ixiv) a heavy chain variable sequence having a sequénce according to SEQ ID NO:
75, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 75; and a light chain variable sequence having a
sequence according to SEQ ID NO: 133, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 133;

(Ixv) a heavy chain variable sequencg having a sequence according to SEQ ID NO:
76, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO 76; and a light chain variable sequence having a
sequence according to SEQ ID NO/ 134, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 134;

(Ixvi) a heavy chain yariable sequence having a sequence according to SEQ ID NO:
77, or a heavy chain varijable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 77; and a light chain variable sequence having a
sequence according/fo SEQ ID NO: 107, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 107,

sequence according to SEQ ID NO: 135, or a light chain variable sequence having at least
%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 135;
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(Ixviii) a heavy chain variable sequence having a sequence according to SEQ ID NO:
79, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 79; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 136, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 136;

(Ixix) a heavy chain variable sequence having a sequence according 6 SEQ ID NO:
80, or a heavy chain variable sequence having at least 70%, 80%, 90%,95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 80; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 137, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IDYNO: 137,

(Ixx) a heavy chain variable sequence having a sequgnce according to SEQ ID NO:
41, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 41; and a light chain variable sequence having a
sequence according to SEQ ID NO: 138, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 138;

(Ixxi) a heavy chain variable sequenc¢é having a sequence according to SEQ ID NO:

81, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO* 31; and a light chain variable sequence having a
sequence according to SEQ ID NO/139, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 139;

(Ixxii) a heavy chain ¥ariable sequence having a sequence according to SEQ ID NO:
82, or a heavy chain varidble sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 82; and a light chain variable sequence having a
sequence according/fo SEQ ID NO: 105, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 105;

sequence according to SEQ ID NO: 126, or a light chain variable sequence having at least
%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 126;
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(Ixxiv) a heavy chain variable sequence having a sequence according to SEQ ID NO:
84, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 84; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 140, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 140,

(Ixxv) a heavy chain variable sequence having a sequence according o SEQ ID NO:
85, or a heavy chain variable sequence having at least 70%, 80%, 90%,95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 85; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 141, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID'NO: 141,

(Ixxvi) a heavy chain variable sequence having a sequence according to SEQ ID NO:
86, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 86; and a light chain variable sequence having a
sequence according to SEQ ID NO: 141, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 141,

(Ixxvii) a heavy chain variable sequen€e having a sequence according to SEQ ID NO:
87, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO* 87; and a light chain variable sequence having a
sequence according to SEQ ID NO/117, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 117,

(Ixxviii) a heavy chain variable sequence having a sequence according to SEQ ID
NO: 88, or a heavy chain yariable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 88; and a light chain variable sequence having a
sequence according fo SEQ ID NO: 142, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 142;

sequence according to SEQ ID NO: 143, or a light chain variable sequence having at least
%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 143;
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(Ixxx) a heavy chain variable sequence having a sequence according to SEQ ID NO:
90, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 90; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 144, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 144;

(Ixxxi) a heavy chain variable sequence having a sequence according to SEQ ID NO:
91, or a heavy chain variable sequence having at least 70%, 80%, 90%,/95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 91; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 109, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IYNO: 109;

(Ixxxii) a heavy chain variable sequence having a sequence according to SEQ ID NO:
92, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 92; and a light chain variable sequence having a
sequence according to SEQ ID NO: 145, or a light/chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 145;

(Ixxxiii) a heavy chain variable sequénce having a sequence according to SEQ ID
NO: 93, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO 93; and a light chain variable sequence having a
sequence according to SEQ ID NO/ 146, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 146;

(Ixxxiv) a heavy chain variable sequence having a sequence according to SEQ ID NO:
94, or a heavy chain varjable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 94; and a light chain variable sequence having a
sequence accordingfo SEQ ID NO: 147, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 147,

(Ixxxx) a heavy chain variable sequence having a sequence according to SEQ ID NO:
95, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, of 99% identity to SEQ ID NO: 95; and a light chain variable sequence having a
sequence according to SEQ ID NO: 148, or a light chain variable sequence having at least

%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 148;
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(Ixxxvi) a heavy chain variable sequence having a sequence according to SEQ ID NO:
96, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 96; and a light chain variable sequence havihg a
sequence according to SEQ ID NO: 149, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 149;

(Ixxxvii) a heavy chain variable sequence having a sequence according to SEQ ID
NO: 97, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 97; and a light chain variablé sequence having a
sequence according to SEQ ID NO: 150, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IDYNO: 150,

(Ixxxviii) a heavy chain variable sequence having a Sequence according to SEQ ID
NO: 98, or a heavy chain variable sequence having at least/70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 98; and a light chain variable sequence having a
sequence according to SEQ ID NO: 151, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 151

(Ixxxix) a heavy chain variable sequence having a sequence according to SEQ ID NO:
99, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO* 99; and a light chain variable sequence having a
sequence according to SEQ ID NO/152, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 152;

(xc) a heavy chain vdriable sequence having a sequence according to SEQ ID NO:
100, or a heavy chain vagiable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity fo SEQ ID NO: 100; and a light chain variable sequence having a
sequence accordingfo SEQ ID NO: 136, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 136;

(xci) A heavy chain variable sequence having a sequence according to SEQ ID NO:
91, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, of 99% identity to SEQ ID NO: 91; and a light chain variable sequence having a
sequence according to SEQ ID NO: 153, or a light chain variable sequence having at least

%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 153;
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(xcii) a heavy chain variable sequence having a sequence according to SEQ ID NO:
101, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 101; and a light chain variable sequence having a
sequence according to SEQ ID NO: 154, or a light chain variable sequence having/at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ ID NO: 154;

(xciii) a heavy chain variable sequence having a sequence according o SEQ ID NO:
102, or a heavy chain variable sequence having at least 70%, 80%, 90%,95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 102; and a light chain variable sequence having a
sequence according to SEQ ID NO: 155, or a light chain variable gequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% identity to SEQ IDYNO: 155;

(xciv) a heavy chain variable sequence having a sequénce according to SEQ ID NO:
36, or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO: 36; and a light chain variable sequence having a
sequence according to SEQ ID NO: 156, or a light/hain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% idéntity to SEQ ID NO: 156; or

(xc) a heavy chain variable sequence’having a sequence according to SEQ ID NO:
103, or a heavy chain variable sequence Having at least 70%, 80%, 90%, 95%, 96%, 97%,
98%, or 99% identity to SEQ ID NO/ 103; and a light chain variable sequence having a
sequence according to SEQ ID NO/157, or a light chain variable sequence having at least

70%, 80%, 90%, 95%, 96%, 97%,/98%, or 99% identity to SEQ ID NO: 157.

8. The monoclonal antibody or antibody fragment of any one of claims 1-3, wherein said

antibody or antibody fra
70%, 80%, or 90% identity to SEQ ID NO: 7 and a light chain variable sequence having at

least 70%, 80%, or 90% identity to SEQ ID NO: 8.

ent comprises a heavy chain variable sequence having at least

9. The mopoclonal antibody or antibody fragment of claim 8, wherein said antibody or
antibody fragiment comprises a heavy chain variable sequence having at least 95% identity to

SEQ ID WO: 7 and a light chain variable sequence having at least 95% identity to SEQ ID

The monoclonal antibody or antibody fragment of claim 9, wherein said antibody or

ntibody fragment comprises a heavy chain variable sequence having a sequence according to
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SEQ ID NO: 7 and a light chain variable sequence having a sequence according to SEQ ID
NO: 8.

11.  The monoclonal antibody or antibody fragment of any one of claims 1-10, wherein
said antibody or antibody fragment is encoded by a heavy chain variable sequence/having at
least 70%, 80%, or 90% identity to SEQ ID NO: 9 and a light chain variable sequence having
at least 70%, 80%, or 90% identity to SEQ ID NO: 10.

12. The monoclonal antibody or antibody fragment of claim 11, whep€in said antibody or
antibody fragment is encoded by a heavy chain variable sequencg’ having at least 95%
identity to SEQ ID NO: 9 and a light chain variable sequence havidg at least 95% identity to
SEQ ID NO: 10.

13. The monoclonal antibody or antibody fragment of claim 12, wherein said antibody or
antibody fragment is encoded by a heavy chain variable Sequence according to SEQ ID NO:
9 and a light chain variable sequence according to SEQ ID NO: 10.

14. The monoclonal antibody or antibody fragment of any one of claims 1-13, wherein

the antibody or antibody fragment is capable of binding to HSP70.

15. The monoclonal antibody or antibody fragment of any one of claims 1-14, wherein

said antibody or antibody fragment is a/humanized antibody.

16.  The monoclonal antibody 4r antibody fragment of any one of claims 1-15, wherein
the antibody fragment is a moOnovalent scFv (single chain fragment variable) antibody,
divalent scFv, Fab fragment /F(ab’), fragment, F(ab’); fragment, Fv fragment, or single chain

antibody.

17. The monocloral antibody or antibody fragment of any one of claims 1-16, wherein

said antibody or aptibody fragment is a chimeric antibody, bispecific antibody, or BiTE.

18.  The monoclonal antibody or antibody fragment of any one of claims 1-17, wherein
said antibody or antibody fragment is an IgG antibody or a recombinant IgG antibody or

antibody fragment.
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19. The monoclonal antibody or antibody fragment of any one of claims 1-18, wherein
said antibody is an IgGl, IgG2, IgG3, or IgG4 antibody, or a recombinant IgG1, IgG2, 1gG35,
or IgG4 antibody or antibody fragment.

20.  The monoclonal antibody or antibody fragment of any one of claims 1-19/ wherein

said antibody or antibody fragment comprises SEQ ID NOs: 217-221.

21.  The monoclonal antibody or antibody fragment of any one of claims 1-20, wherein
the antibody or antibody fragment is conjugated or fused to an imaging Agent or a cytotoxic

agent.

22.  The monoclonal antibody or antibody fragment of claipi any one of claims 1-21,

wherein the antibody or antibody fragment is labeled.

23.  The monoclonal antibody or antibody fragment of claim 22, wherein the label is a

fluorescent label, an enzymatic label, or a radioactive lgbel.

24, A monoclonal antibody or antibody fragmient, which competes for binding to the
same epitope as the monoclonal antibody or af antibody fragment according to any one of

claims 1-23.

25. A monoclonal antibody or antifody fragment that binds to an epitope on HSP70

recognized by an antibody or antibody fragment of any one of claims 1-24.

26. A monoclonal antibody gr antibody fragment, wherein the monoclonal antibody or
antibody fragment binds to an/epitope of HSP70 defined by a peptide corresponding to K573-
Q601 of SEQ ID NO: 11.

27.  The monoclonal antibody or antibody fragment of claim 26, wherein, when bound to
HSP70, the monoclonal antibody or antibody fragment binds to one or two of the following

residues: H594, K595, and Q601 of SEQ ID NO:11.
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29.  The monoclonal antibody or antibody fragment of claim 27 or 28, wherein, when
bound to HSP70, the monoclonal antibody or antibody fragment additionally binds to at least
one of the following residues: K573, ES76, W580, R596, and E598 of SEQ ID NO:11.

30.  The monoclonal antibody or antibody fragment of claim 27 or 28, wher¢in, when
bound to HSP70, the monoclonal antibody or antibody fragment binds to at leagt two, three,
four, or five of the following residues: K573, E576, W580, R596, and E$98 of SEQ ID
NO:11.

31.  The monoclonal antibody or antibody fragment of any one of £laims 26-30, wherein,
when bound to HSP70, the monoclonal antibody or antibody fraggment binds to all of the
following residues: K573, ES76, W580, H594, K595, R596, E598, and Q601 of SEQ ID
NO:11.

32. A monoclonal antibody or antibody fragment, wherein, when bound to HSP70, the
antibody or antibody fragment enhances the uptake Of tumor-derived ADP-HSP70-peptide

antigen complexes by immune effector cells.

33.  The monoclonal antibody or antibody fragment of any one of claims 24-43, wherein

said antibody or antibody fragment is a hu

34. The monoclonal antibody or anfibody fragment of any one of claims 24-33, wherein
the antibody fragment is a monoyalent scFv (single chain fragment variable) antibody,
divalent scFv, Fab fragment, F(a}’), fragment, F(ab’); fragment, Fv fragment, or single chain

antibody.

35.  The monoclonal gntibody or antibody fragment of any one of claims 24-34, wherein

said antibody or antibody fragment is a chimeric antibody or bispecific antibody.

36.  The monoglonal antibody or antibody fragment of any one of claims 24-35, wherein

said antibody iyan IgG antibody or a recombinant IgG antibody or antibody fragment.

37.  Thg¢ monoclonal antibody or antibody fragment of any one of claims 24-36, wherein
said anttbody is an IgGl, IgG2, IgG3, or IgG4 antibody, or a recombinant IgG1, IgG2, 1gG3,
4 antibody or antibody fragment.
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38.  The monoclonal antibody or antibody fragment of any one of claims 24-37, wherein

said antibody or antibody fragment comprises SEQ ID NOs: 217-221.

39.  The monoclonal antibody or antibody fragment of any one of claims 24-38, wherein
the antibody or antibody fragment is conjugated or fused to an imaging agent or

agent.

40.  The monoclonal antibody or antibody fragment of any one of claim$ 24-39, wherein
the monoclonal antibody or antibody fragment is the monoclonal aptibody or antibody

fragment of any one of claims 1-23.

41. An isolated nucleic acid encoding the antibody heavy dnd/or light chain variable

region of the antibody or antibody fragment of any of claims 1

42. The isolated nucleic acid of claim 41, comprising &@/nucleotide sequence that is at least

85% identical to SEQ ID NO: 9 or 10.
43, An expression vector comprising the nuclei€ acid of claim 41 or 42.

44, A hybridoma or engineered cell compfising a nucleic acid encoding an antibody or

antibody fragment of any one of claims 1-40.
45. A hybridoma or engineered cell/comprising a nucleic acid of claim 41 or 42.

46. A method of making the monoclonal antibody or antibody fragment of any one of
claims 1-36, the method compyising culturing the hybridoma or engineered cell of claim 44
or 45 under conditions thaf allow expression of the antibody or antibody fragment and

optionally isolating the antibody from the culture.

48. A method of treating a patient having a cancer, the method comprising administering

an effectiy€ amount of the antibody or antibody fragment of any one of claims 1-40.

49. / The method of claim 48, wherein the method enhances uptake of HSP70 by antigen

presenting cells.
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50. The method of claim 49, wherein the uptake of HSP70 by antigen presenting cells is
mediated by human FcyR2A and/or human FcyR2B.

51. The method of any one of claims 48-50, further defined as a method for enbancing

cytotoxic T cell-mediated antitumor immunity.

52. The method of claim any one of claims 48-51, further defined as/a method for

increasing sensitivity to immunotherapy.

53.  The method of any one of claims 48-52, further defined as a fmethod of enhancing

uptake of tumor-derived ADP-HSP70-peptide antigen complexes by fmmune effector cells.

54.  The method of any one of claims 48-53, further defingd as a method of enhancing

antigen presentation by dendritic cells.

55.  The method of any one of claims 48-54, further defined as a method of enhancing

CD4+ and CD8+ T-cell responses to tumor antigens.

56.  The method of any one of claims 48-55, wherein the cancer is a pancreatic cancer or a

prostate cancer.

57. The method of any one of claimy/48-56, further comprising administering at least a

second anti-cancer therapy.

58. The method of claim 57, wherein the second anti-cancer therapy is a chemotherapy,
immunotherapy, radiotherapy,/gene therapy, surgery, hormonal therapy, anti-angiogenic

therapy or cytokine therapy,

59. A chimeric antjgen receptor (CAR) protein comprising an antigen binding domain

that binds to human ASP70.
protein of claim 59, wherein the CAR protein comprises:

(1) @’heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
aming acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a
DRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a
VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence/0f SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

acid sequence

and a VHCDR3

(1i1) a heavy chain variable region (VH) comprising a VHCDRI1 ami
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 ami
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

acid sequence of SEQ

(1iv) a heavy chain variable region (VH) comprising a/VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a
VLCDRI amino acid sequence of SEQ ID NO: 4, CDR2 amino acid sequence of SEQ

ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 162;

(v) a heavy chain variable region ( comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino agid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 171; and a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of $EQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ

ID NO: 5, and a VLCDR3 amino 4cid sequence of SEQ ID NO: 6;

(vi) a heavy chain vagiable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 172; and a light chain variable region (VL) comprising
a VLCDRI amino ag¢id sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a YLCDR3 amino acid sequence of SEQ ID NO: 6;

(vil) # heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino dcid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a
VLEDRI amino acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ
NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(viii)) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and/a
VHCDR3 amino acid sequence of SEQ ID NO: 173; and a light chain variable region A VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amjiho acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO:

(ix) a heavy chain variable region (VH) comprising a VHCDR1 aming acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2/ and a VHCDR3
amino acid sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 ami
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

acid sequence of SEQ

(x) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 175; and a light
a VLCDRI amino acid sequence of SEQ ID NO: 4,  VLCDR2 amino acid sequence of SEQ

ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

ain variable region (VL) comprising

(xi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino agid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO:
VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ

ID NO: 5, and a VLCDR3 amino 4cid sequence of SEQ ID NO: 163;

and a light chain variable region (VL) comprising a

able region (VH) comprising a VHCDRI1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 176; and a light chain variable region (VL) comprising
a VLCDRI amino ag¢id sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a YLCDR3 amino acid sequence of SEQ ID NO: 6;

(xii1)/a heavy chain variable region (VH) comprising a VHCDRI1 amino acid
sequence 6Of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 171; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid
sgquence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 177; and a light chain variable region (VL) compyising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence/of SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xv) a heavy chain variable region (VH) comprising a VHCDR1 ami
of SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2] and a VHCDR3

acid sequence

amino acid sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 ami
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

acid sequence of SEQ

(xvi) a heavy chain variable region (VH) comprising
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 179; and a light
a VLCDRI amino acid sequence of SEQ ID NO: 4,  VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

CDR1 amino acid sequence

ain variable region (VL) comprising

(xvii) a heavy chain variable regioh (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ'ID NO: 179; and a light chain variable region (VL)
comprising a VLCDRI amino acid gequence of SEQ ID NO: 159, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and CDR3 amino acid sequence of SEQ ID NO: 6;

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SE NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

amino Acid sequence of SEQ ID NO: 180; and a light chain variable region (VL) comprising
CDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xx) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 181; and a light chain variable region (VL) compyising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence/of SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 162;

(xx1) a heavy chain variable region (VH) comprising a VHCDR1 ami
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO:

acid sequence
and a VHCDR3
amino acid sequence of SEQ ID NO: 182; and a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 ami
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

acid sequence of SEQ

(xxii) a heavy chain variable region (VH) compitsing a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2
VHCDR3 amino acid sequence of SEQ ID NO: 183; aid a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 aming acid sequence of SEQ ID NO: 6;

and a

2

(xxiil) a heavy chain variable regign (VH) comprising a VHCDRI1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ'ID NO: 181; and a light chain variable region (VL)
comprising a VLCDRI amino acid/sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and CDR3 amino acid sequence of SEQ ID NO: 6;

amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxv)/a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence Of SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 185; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sgquence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xxvi) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid
sequence of SEQ ID NO: 166 a VHCDR2 amino acid sequence of SEQ ID NO: 2, and/a
VHCDR3 amino acid sequence of SEQ ID NO: 170; and a light chain variable region A VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amjiho acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO:

(xvii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ'ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 170; and a light chain/ariable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, 4 VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence gf SEQ ID NO: 6;

(xxviil) a heavy chain variable region (VH) compgising a VHCDRI1 amino acid
sequence of SEQ ID NO: 165, a VHCDR2 amino acid séquence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 aming acid sequence of SEQ ID NO: 6;

(xxix) a heavy chain variable regigh (VH) comprising a VHCDRI1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2/amino acid sequence of SEQ ID NO: 169, and a
VHCDR3 amino acid sequence of SEQ'ID NO: 174; and a light chain variable region (VL)
comprising a VLCDRI amino acid gequence of SEQ ID NO: 160, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and CDR3 amino acid sequence of SEQ ID NO: 6;

(xxx) a heavy chaipy variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO/ 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 184; and a light chain variable region (VL)
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SE NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

comprising a VLC

sequence 6Of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 175; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sgquence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xxxii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and/a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region AVL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amjiho acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO:

(xxxiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain fariable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, 4 VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence gf SEQ ID NO: 6;

(xxxiv) a heavy chain variable region (VH) compyising a VHCDRI1 amino acid
sequence of SEQ ID NO: 166, a VHCDR2 amino acid segquence of SEQ ID NO: 167, and a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 aming acid sequence of SEQ ID NO: 6;

(xxxv) a heavy chain variable regign (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2/amino acid sequence of SEQ ID NO: 168, and a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI amino acid/sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and CDR3 amino acid sequence of SEQ ID NO: 6;

(xxxvi) a heavy chai variable region (VH) comprising a VHCDRI1 amino acid
sequence of SEQ ID NO:/166, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a
VHCDR3 amino acid gequence of SEQ ID NO: 3; and a light chain variable region (VL)
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

comprising a VLC

(xxxyi1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence 6Of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid
sgquence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xxxviil) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and/a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region AVL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 161, a VLCDR2 amy
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO:

(xxxix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ'ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 184; and a light chain/ariable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, 4 VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence gf SEQ ID NO: 6;

(x1) a heavy chain variable region (VH) comprising a
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3
amino acid sequence of SEQ ID NO: 178; and a light
a VLCDRI amino acid sequence of SEQ ID NO: 4,  VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 163;

CDRI1 amino acid sequence

ain variable region (VL) comprising

(x11) a heavy chain variable region (

of SEQ ID NO: 164, a VHCDR2 amino 4cid sequence of SEQ ID NO: 2, and a VHCDR3

) comprising a VHCDR1 amino acid sequence

amino acid sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising
a VLCDRI amino acid sequence of $EQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino 4cid sequence of SEQ ID NO: 162;

(xli1) a heavy chai
sequence of SEQ ID NO/166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 183; and a light chain variable region (VL)
comprising a VLC amino acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid
sequence of SE NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;

variable region (VH) comprising a VHCDRI1 amino acid

sequence Of SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 183; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sgquence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xliv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid
sequence of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and/a
VHCDR3 amino acid sequence of SEQ ID NO: 183; and a light chain variable region A VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amjiho acid
sequence of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO:

(xlv) a heavy chain variable region (VH) comprising a VHCDR1 aming acid sequence
of SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2] and a VHCDR3
amino acid sequence of SEQ ID NO: 3; and a light chain variable regigh (VL) comprising a
VLCDRI amino acid sequence of SEQ ID NO: 161, a VLCDR2 amin06 acid sequence of SEQ
ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 1¢2; or

(xlvi) a heavy chain variable region (VH) compitsing a VHCDR1 amino acid
sequence of SEQ ID NO: 1, a VHCDR2 amino acid seqdence of SEQ ID NO: 168, and a
VHCDR3 amino acid sequence of SEQ ID NO: 183; aid a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid
sequence of SEQ ID NO: 5, and a VLCDR3 aming acid sequence of SEQ ID NO: 6.

61. The CAR protein of claim 59 or 60, wherein the antigen binding domain comprises a
heavy chain variable region (VH) compriging a VHCDR1 amino acid sequence of SEQ ID
NO: 1, a VHCDR2 amino acid sequerice of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a }ight chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID XO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5,
and a VLCDR3 amino acid segience of SEQ ID NO: 6.

62. The CAR of any ofie of claims 59-61, wherein the antigen binding domain comprises
a heavy chain variable gequence having at least 70%, 80%, or 90% identity to SEQ ID NO: 7
and a light chain vafiable sequence having at least 70%, 80%, or 90% identity to SEQ ID
NO: 8.

63. The AR of any one of claims 59-62, wherein the antigen binding domain comprises
a heavy clain variable sequence having at least 95% identity to SEQ ID NO: 7 and a light
chain variable sequence having at least 95% identity to SEQ ID NO: 8.
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64. The CAR of any one of claims 59-63, wherein the antigen binding domain comprises
a heavy chain variable sequence having a sequence according to SEQ ID NO: 7 and a light

chain variable sequence having a sequence according to SEQ ID NO: 8.

65. The CAR of any one of claims 59-64, wherein the antigen binding domain i encoded
by a heavy chain variable sequence having at least 70%, 80%, or 90% identity’ to SEQ ID
NO: 9 and a light chain variable sequence having at least 70%, 80%, or 90% fdentity to SEQ
ID NO: 10.

60. The CAR of any one of claims 59-65, wherein the antigen binding domain is encoded
by a heavy chain variable sequence having at least 95% identity to SEQ ID NO: 9 and a light
chain variable sequence having at least 95% identity to SEQ ID XO: 10.

67. The CAR of any one of claims 59-66, wherein the agtigen binding domain is encoded
by a heavy chain variable sequence according to SEQ JD NO: 9 and a light chain variable

sequence according to SEQ ID NO: 10.

68. The CAR of any one of claims 59-67, wherein the CAR is capable of binding to
HSP70.

69. The CAR of any one of claims/59-68, wherein the antigen binding domain is a

humanized antigen-binding domain.

70. The CAR of any one of claims 59-69, further comprising a hinge domain, a

transmembrane domain, and andntracellular signaling domain.

71. The CAR of claim 70, wherein the hinge domain is a CD8a hinge domain or an IgG4

hinge domain.

72. The CAR 4f claim 70 or 71, wherein the transmembrane domain is a CD8a

transmembrane domain or a CD28 transmembrane domain.
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75. The nucleic acid molecule of claim 74, wherein the sequence encoding the CAR is

operatively linked to expression control sequences.
76. The nucleic acid molecule of claim 74 or 75, further defined as an expression vgctor.

77.  An engineered cell comprising a nucleic acid molecule encoding a chimgfic antigen

receptor (CAR) comprising an antigen binding domain that binds to human HSP70.

78. The cell of claim 77, wherein the nucleic acid molecule encodes a £AR of any one of

claims 59-73.
79. The cell of claim 77 or 78, wherein the cell is a T cell.
80. The cell of claim 77 or 78, wherein the cell is an NK cefl.

81.  The cell of any one of claims 77-80, wherein thg/ nucleic acid is integrated into the

genome of the cell.

82.  The cell of any one of claims 77-81, wheretn the cell is a human cell.

83. A pharmaceutical composition compyising a population of cells in accordance with

any one of claims 77-82 in a pharmaceutically acceptable carrier.

84. A method of treating cancef in a human patient in need thereof comprising
administering to the patient an antj“tumor effective amount of a cell therapy comprising one

or more cells in accordance with/any one of claims 78-82.

85. The method of clainy’84, wherein the cells are allogeneic cells.

86. The method of glaim 84, wherein the cells are autologous cells.

87.  The method of any one of claims 84-86, wherein the cells are HLA matched to the

subject.

88.  The¢'method of any one of claims 84-87, wherein the cancer is a pancreatic cancer or a

prostate/Cancer.

89. The method of any one of claims 84-88, further comprising administering at least a

cond anti-cancer therapy.
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90. The method of claim 89, wherein the second anti-cancer therapy is a chemotherapy,
immunotherapy, radiotherapy, gene therapy, surgery, hormonal therapy, anti-angiogenic

therapy or cytokine therapy.

91. A method of detecting HSP70 in an in vitro sample, the method cémprising
contacting the in vitro sample with an antibody or antibody fragment of any one¢/of claims 1-

36 and detecting the binding of the antibody or antibody fragment to the sample.

92. The method of claim 91, wherein the detecting is by flow cytometry, mass
spectrometry, western blot, immunohistochemistry, ELISA, or RIA.

93.  An antibody or antibody fragment of any of clai 1-40, a pharmaceutical
composition of claim 47, a cell of any of claims 77-82, or a pharmaceutical composition of

claim 83 for use in treating a cancer in a subject.

94.  Use of an antibody or antibody fragment of ahy of claims 1-40, a pharmaceutical
composition of claim 47, a cell of any of claims 77482, or a pharmaceutical composition of

claim 83, in the manufacture of a medicament for/freating a cancer in a subject.
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WHAT IS CLAIMED IS:

1. A monoclonal antibody or antibody fragment that binds HSP70, wherein the antibody or
antibody fragment comprises a heavy chain variable region (VH) comprising a VHCDR1 amino
acid sequence of GYX1FTX2YG (SEQ ID NO: 214), wherein X1is T, S, or I, and X2 is N or K, a
VHCDR?2 amino acid sequence of INTYTGEX: (SEQ ID NO: 215), wherein X1 is P, S, T, or A,
and a VHCDR3 amino acid sequence of XiIRYDHX>MDY (SEQ ID NO: 216), wherein X is A,
T,V,orG,and X2is A, R, F, T, P, V, S, D, N, H, L, Y, or G; and a light chain variable region
(VL) comprising a VLCDRI amino acid sequence of QSLXiNSGTRKNY (SEQ ID NO: 212),
wherein Xi is L, F, or V, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a VLCDR3
amino acid sequence of KQSYXiLYT (SEQ ID NO: 213), wherein X1 is T, N, or S.

2. The monoclonal antibody or antibody fragment of claim 1, wherein said antibody or

antibody fragment comprises:

(i) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(i1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(i11) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(iv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 162;

(v) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 171; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(vi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 172; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(vii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(viii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 173; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(ix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRI amino
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acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(x) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 175; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 163;

(xii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 176; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 171; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 177; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 179; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xvii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 179; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xviii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino
acid sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xix) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 180; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xx) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 181; and a light chain variable region (VL) comprising a VLCDRI amino
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acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 162;

(xxi1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 182; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxiii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 181; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino acid
sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 185; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xxvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 166 a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xvii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a VHCDR3 amino acid
sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 160, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxx) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 175; and a light chain variable region (VL) comprising a VLCDRI amino
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acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxiii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR?2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxiv) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence
of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xxxvii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and
a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxix) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence
of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino
acid sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(x1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 163;

(xli) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 162;

(xlii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
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acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xlii1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xliv) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xlv) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 162; or

(xlvi) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6.

3. The monoclonal antibody or antibody fragment of claim 1 or 2, wherein the antibody or
antibody fragment comprises a heavy chain variable region (VH) comprising a VHCDR1 amino
acid sequence of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a
VHCDR3 amino acid sequence of SEQ ID NO: 3; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence
of SEQ ID NO: 5, and a VLCDR3 amino acid sequence of SEQ ID NO: 6.
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4. The monoclonal antibody or antibody fragment of any one of claims 1-3, wherein said
antibody or antibody fragment comprises:

X1 XoQLX3X1SGX5X X7 XgKPGXgSX10X11X12SCKX13SGYTFTNYGMNWVRQAPGX14GLX15WX14G
WINTYTGEPTYADDFKGRX17TX18X19X20DX215X22X23TX24YX25X26X27X28X29LX30X31X32DTA
VYFCARYDHAMDYWGQGTX33VTVSS (SEQ ID NO: 18),

wherein X1is Qor E, XoisTorV, Xsis Vor Q, Xsis Qor E, Xsis A, P, or G, Xs is E or G, X7
isVorL, XsisVorK, XoisA,E,G,or S, XioisVorL, Xi1tisKorR, Xi2isV, L, or I, Xi3 is
AorT,XuuisKorQ, XisisEorK, XisisMor V, Xi17is For V, Xisis F, M, or I, X191is T or S,
X20is T, R, or A, Xo1is T, D, or E, X22is T, A, or K, X23is Sor N, Xosis L or A, X>sisMor L,
Xasis EorQ, Xz27isLor M, Xasis R, S, T, or N, X29is S or G, X30is R, K, or M, X31is Sor T,
Xs2isDorE,and X33is L, S, or T;

and a light chain variable sequence having a sequence of
X1XX3X4TQSPX5SLXX7SXgGXgRX1gTIX11CKSSQSLLNSGTREKNYLAWYQQOKX15,GX13X14PX1
sLLIYWTSTRESGVPX1¢RFSGSGSGTDFTLTIX17X13LOX19EDVAX,0YYCKQSYTLYTEFGX,GT
KX,,EIK (SEQ ID NO: 26),

wherein X1is Eor D, XzislorV,Xzis VorQ,XsisLorM, XsisDor S, Xeis Aor S, X7is V
orA,XgisLorV,XeisEorD, XioisAorV, Xi1isNorT, Xi2is A or P, X13is Q or K, Xi4 is
S,V,orP, XisisKorR, XisisDor S, Xi7is S, D, or N, Xigis Sor T, Xi9is A or P, X20is V or
T, X21i1s Q or G, and X22is L or V.

5. The monoclonal antibody or antibody fragment of claim 4, wherein said antibody or

antibody fragment comprises:

(1) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, or a
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to
SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 19;

(i1) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, or a

heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
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identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to
SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 20;

(i11) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, ora
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to
SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 21;

(iv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, or a
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to
SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 22;

(v) a heavy chain variable sequence having a sequence according to SEQ ID NO: 12, or a
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 12; and a light chain variable sequence having a sequence according to
SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 23;

(vi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or a
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to
SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 19;

(vii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to
SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 20;
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(viii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to
SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 21;

(ix) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or a
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to
SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 22;

(x) a heavy chain variable sequence having a sequence according to SEQ ID NO: 13, or a
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 13; and a light chain variable sequence having a sequence according to
SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 23;

(xi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or a
heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to
SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 19;

(xii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to
SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 20;

(xiii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to
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SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 21;

(xiv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to
SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 22;

(xv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 14, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 14; and a light chain variable sequence having a sequence according to
SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 23;

(xvi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to
SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 19;

(xvii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to
SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 20;

(xviil) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to
SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 21;
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(xix) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to
SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 22;

(xx) a heavy chain variable sequence having a sequence according to SEQ ID NO: 15, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 15; and a light chain variable sequence having a sequence according to
SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 23;

(xxi) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to
SEQ ID NO: 19, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 19;

(xxii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to
SEQ ID NO: 20, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 20;

(xxiii) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16,
or a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to
SEQ ID NO: 21, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%., 98%, or 99% identity to SEQ ID NO: 21;

(xxiv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to
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SEQ ID NO: 22, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 22; or

(xxv) a heavy chain variable sequence having a sequence according to SEQ ID NO: 16, or
a heavy chain variable sequence having at least 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99%
identity to SEQ ID NO: 16; and a light chain variable sequence having a sequence according to
SEQ ID NO: 23, or a light chain variable sequence having at least 70%, 80%, 90%, 95%, 96%,
97%, 98%, or 99% identity to SEQ ID NO: 23.

6. The monoclonal antibody or antibody fragment of any one of claims 1-3, wherein said
antibody or antibody fragment comprises a heavy chain variable sequence having at least 95%
identity to SEQ ID NO: 7 and a light chain variable sequence having at least 95% identity to SEQ
ID NO: 8.

7. The monoclonal antibody or antibody fragment of any one of claims 1-6, wherein said

antibody or antibody fragment is a humanized antibody.

8. The monoclonal antibody or antibody fragment of any one of claims 1-7, wherein the
antibody fragment is a monovalent scFv (single chain fragment variable) antibody, divalent scFv,
Fab fragment, F(ab’): fragment, F(ab’)s fragment, Fv fragment, single chain antibody, chimeric

antibody, bispecific antibody, or BiTE.

9. The monoclonal antibody or antibody fragment of any one of claims 1-8, wherein said
antibody or antibody fragment is an IgG antibody or a recombinant IgG antibody or antibody

fragment.

10.  The monoclonal antibody or antibody fragment of any one of claims 1-9, wherein said
antibody is an IgG1, IgG2, IgG3, or IgG4 antibody, or a recombinant IgG1, IgG2, 1gG3, or IgG4
antibody or antibody fragment.

1. The monoclonal antibody or antibody fragment of any one of claims 1-10, wherein said

antibody or antibody fragment comprises SEQ ID NOs: 217-221.

12.  Anisolated nucleic acid encoding the antibody heavy and/or light chain variable region of
the antibody or antibody fragment of any of claims 1-11.
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13. A hybridoma or engineered cell comprising a nucleic acid encoding an antibody or

antibody fragment of any one of claims 1-11.

14. A method of making the monoclonal antibody or antibody fragment of any one of claims
1-11, the method comprising culturing the hybridoma or engineered cell of claim 13 under
conditions that allow expression of the antibody or antibody fragment and optionally isolating the

antibody from the culture.

15. A pharmaceutical formulation comprising one or more antibody or antibody fragment of

any one of claims 1-11.

16. A chimeric antigen receptor (CAR) protein comprising an antigen binding domain that

binds to human HSP70, wherein the CAR protein comprises:

(i) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(i1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 164, a VHCDR?2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(ii1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(iv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of

SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
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sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 162;

(v) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 171; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(vi) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 172; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(vii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(viii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 173; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(ix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(x) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 175; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 163;

(xii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 176; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 171; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xiv) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 177; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising a VLCDRI amino

-202 -



eileen.ng
Line


acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 179; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xvii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 179; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 159, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xviii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino
acid sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xix) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 180; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xx) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 181; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 162;
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(xxi) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 182; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxiii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 181; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino acid
sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxv) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 185; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxvi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 166 a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRI amino
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acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xvii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxviii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence
of SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxix) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a VHCDR3 amino acid
sequence of SEQ ID NO: 174; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 160, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxx) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxi) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 175; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xxxii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxiii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 169, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxiv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 167, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxvi) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence
of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxvii) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
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acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxviii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence
of SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino
acid sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and
a VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xxxix) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence
of SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino
acid sequence of SEQ ID NO: 184; and a light chain variable region (VL) comprising a VLCDRI
amino acid sequence of SEQ ID NO: 4, a VLCDR?2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(x1) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 178; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 163;

(xli) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 164, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 170; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 162;

(xlii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;
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(xliii) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xliv) a heavy chain variable region (VH) comprising a VHCDR1 amino acid sequence of
SEQ ID NO: 166, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6;

(xlv) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 165, a VHCDR2 amino acid sequence of SEQ ID NO: 2, and a VHCDR3 amino acid
sequence of SEQ ID NO: 3; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 161, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 162; or

(xlvi) a heavy chain variable region (VH) comprising a VHCDRI1 amino acid sequence of
SEQ ID NO: 1, a VHCDR2 amino acid sequence of SEQ ID NO: 168, and a VHCDR3 amino acid
sequence of SEQ ID NO: 183; and a light chain variable region (VL) comprising a VLCDRI amino
acid sequence of SEQ ID NO: 4, a VLCDR2 amino acid sequence of SEQ ID NO: 5, and a
VLCDR3 amino acid sequence of SEQ ID NO: 6.

17.  An engineered cell comprising a nucleic acid molecule encoding a chimeric antigen

receptor (CAR) of claim 16.

18. An antibody or antibody fragment of any of claims 1-11, a pharmaceutical composition of

claim 15, a cell of claim 17, for use in treating a cancer in a subject.

19.  Use of an antibody or antibody fragment of any of claims 1-11, a pharmaceutical
composition of claim 15, a cell of claim 17, in the manufacture of a medicament for treating a

cancer in a subject.
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20.  The use of claim 19, wherein the cancer is a pancreatic cancer or a prostate cancer.
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