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1325 2395 2391 huo 
KT3 1 + 1 + 1 hu3F8 1321 huM195 2394 2390 GD2 CD33 CD3 

1325 1425 2391 2391 
huo 
KT3 

huo 
KT3 1 + 1 + 2Hi hu3F8 1321 hu4D5 1421 2390 2390 GD2 HER2 CD3 CD3 

1425 2395 2391 2391 huo 
KT3 

huo 
KT3 1 + 1 + 2Hi hu4D5 1421 huM195 2394 2390 2390 HER2 CD33 CD3 CD3 

2395 2395 2391 huo 
KT3 2 + 1 huM195 2394 huM195 2394 2390 CD33 CD33 CD3 

1325 1421 2391 2391 hu4D5H 
91A 

huo 
KT3 

huo 
KT3 1 + 1 + 2L0 hu3F8 1321 1417 2390 2390 GD2 HER2 CD3 CD3 

1309 1421 2391 2391 hu4D5H 
91A 

huo 
KT3 

huo 
??3 1 + 1 + 2Lo ch14.18 1305 1417 2390 2390 GD2 HER2 CD3 CD3 

1421 2395 2391 2391 hu4D5 
H91A 

huo 
KT3 

huo 
??? 1 + 1 + 2Lo 1417 huM195 2394 2390 2390 HER2 CD33 CD3 CD3 

1425 2393 2391 2391 huo 
KT3 

huo 
KT3 1 + 1 + 2Hi hu4D5 1421 huA33 2392 2390 2390 HER2 A33 CD3 CD3 

1325 621 2391 2391 huo 
KT3 

huo 
KT3 1 + 1 + 2Lo hu3F8 1321 hu8H9 617 2390 2390 GD2 B7H3 CD3 CD3 

2395 621 2391 725 huo 
??3 

huo 
KT3 1 + 1 + 2Lo huM195 2394 hu8H9 617 2390 721 CD33 B7H3 CD3 CD3 

1101 1425 2391 2391 huo 
KT3 

huo 
KT3 

EGF 
R 1 + 1 + 2Hi chC225 1097 hu4D5 1421 2390 2390 HER2 CD3 CD3 

1325 1325 2391 669 hul 
D6E 
10 1321 huo 

KT3 1321 2390 665 2 + 1 + 1 hu3F8 hu3F8 GD2 GD2 CD3 PD - 1 

1325 1325 2391 245 huM 
ABO 
928 1321 huo 

??3 1321 2390 241 CTL 
A4 2 + 1 + 1 hu3F8 hu3F8 GD2 GD2 CD3 
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Fab1 Fab2 Ag1 Ag3 Ag2 Ag4 HDTVS 
Type 

scFv 
1 

ScF 
v2 

VH 
& 
VL 
SEQ 
ID 
NOS 

VH 
& 
VL 
SEQ 
ID 
NOS 

VH 
& 
VL 
SEQ 
ID 
NOS 

VH 
& 
VL 
SEQ 
ID 
NOS 

1325 1325 2391 893 huo 
KT3 

TNX 
-355 2 + 1 + 1 hu3F8 1321 hu3F8 1321 2390 889 GD2 GD2 CD3 CD4 

1325 1325 2391 1901 huo 
KT3 

TGN 
1412 2 + 1 + 1 hu3F8 1321 hu3F8 1321 2390 1897 GD2 GD2 CD3 CD28 

Figure 23 ( contd . ) 
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HETERODIMERIC TETRAVALENCY AND 
SPECIFICITY ANTIBODY COMPOSITIONS 

AND USES THEREOF 

CROSS - REFERENCE TO RELATED PATENT 
APPLICATIONS 

[ 0001 ] This application is a U.S. National Stage Applica 
tion under 35 U.S.C. § 371 of International Patent Applica 
tion No. PCT / US2019 / 063854 , filed on Nov. 29 , 2019 , 
which claims the benefit of and priority to US Provisional 
Appl . Nos . 62 / 774,111 , filed Nov. 30 , 2018 , and 62 / 794,523 , 
filed Jan. 18 , 2019 , the disclosure of each of which are 
incorporated by reference herein in its entirety . 

SEQUENCE LISTING 
[ 0002 ] The instant application contains a Sequence Listing 
which has been submitted electronically in ASCII format 
and is hereby incorporated by reference in its entirety . Said 
ASCII copy , created on Dec. 23 , 2019 , is named 115872 
0497 SL.txt and is 1,200,059 bytes in size . 

TECHNICAL FIELD 

[ 0003 ] The present technology relates generally to the 
preparation of heterodimeric trivalent / tetravalent multispe 
cific antibodies that specifically bind three or four distinct 
target antigens , and their uses . The heterodimeric trivalent / 
tetravalent multispecific antibodies described herein are 
useful in methods for detecting and treating cancer in a 
subject in need thereof . 

BACKGROUND 

Summary of the Present Technology 
[ 0007 ] In one aspect , the present disclosure provides a 
heterodimeric multispecific antibody comprising a first 
polypeptide chain , a second polypeptide chain , a third 
polypeptide chain and a fourth polypeptide chain , wherein 
the first and second polypeptide chains are covalently 
bonded to one another , the second and third polypeptide 
chains are covalently bonded to one another , and the third 
and fourth polypeptide chain , and wherein : ( a ) the first 
polypeptide chain comprises in the N - terminal to C - terminal 
direction : ( i ) a light chain variable domain of a first immu 
noglobulin ( VL - 1 ) that is capable of specifically binding to 
a first epitope ; ( ii ) a light chain constant domain of the first 
immunoglobulin ( CL - 1 ) ; ( iii ) a flexible peptide linker com 
prising the amino acid sequence ( GGGGS ) ; ( SEQ ID NO : 
2506 ) ; and ( iv ) a light chain variable domain of a second 
immunoglobulin ( VL - 2 ) that is linked to a complementary 
heavy chain variable domain of the second immunoglobulin 
( VH - 2 ) , or a heavy chain variable domain of a second 
immunoglobulin ( VH - 2 ) that is linked to a complementary 
light chain variable domain of the second immunoglobulin 
( VL - 2 ) , wherein VL - 2 and VH - 2 are capable of specifically 
binding to a second epitope , and are linked together via a 
flexible peptide linker comprising the amino acid sequence 
( GGGGS ) . ( SEQ ID NO : 2507 ) to form a single - chain 
variable fragment ; ( b ) the second polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of the first immunoglobulin ( VH - 1 ) that is 
capable of specifically binding to the first epitope ; ( ii ) a first 
CH1 domain of the first immunoglobulin ( CH1-1 ) ; and ( iii ) 
a first heterodimerization domain of the first immunoglobu 
lin , wherein the first heterodimerization domain is incapable 
of forming a stable homodimer with another first heterodi 
merization domain ; ( c ) the third polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of a third immunoglobulin ( VH - 3 ) that is 
capable of specifically binding to a third epitope ; ( ii ) a 
second CH1 domain of the third immunoglobulin ( CH1-3 ) ; 
and ( iii ) a second heterodimerization domain of the third 
immunoglobulin , wherein the second heterodimerization 
domain comprises an amino acid sequence or a nucleic acid 
sequence that is distinct from the first heterodimerization 
domain of the first immunoglobulin , wherein the second 
heterodimerization domain is incapable of forming a stable 
homodimer with another second heterodimerization domain , 
and wherein the second heterodimerization domain of the 
third immunoglobulin is configured to form a heterodimer 
with the first heterodimerization domain of the first immu 
noglobulin ; ( d ) the fourth polypeptide comprises in the 
N - terminal to C - terminal direction : ( i ) a light chain variable 
domain of the third immunoglobulin ( VL - 3 ) that is capable 
of specifically binding to the third epitope ; ( ii ) a light chain 
constant domain of the third immunoglobulin ( CL - 3 ) ; ( iii ) a 
flexible peptide linker comprising the amino acid sequence 
( GGGGS ) ; ( SEQ ID NO : 2506 ) ; and ( iv ) a light chain 
variable domain of a fourth immunoglobulin ( VL - 4 ) that is 
linked to a complementary heavy chain variable domain of 
the fourth immunoglobulin ( VH - 4 ) , or a heavy chain vari 
able domain of a fourth immunoglobulin ( VH - 4 ) that is 
linked to a complementary light chain variable domain of 
the fourth immunoglobulin ( VL - 4 ) , wherein VL - 4 and VH - 4 
are capable of specifically binding to the second epitope , and 
are linked together via a flexible peptide linker comprising 
the amino acid sequence ( GGGGS ) 6 ( SEQ ID NO : 2507 ) to 

[ 0004 ] The following description of the background of the 
present technology is provided simply as an aid in under 
standing the present technology and is not admitted to 
describe or constitute prior art to the present technology . 
[ 0005 ] Many antibody platforms exist , including heterodi 
meric IgG and BiTE . See Spiess et al . , Mol Immunol 
67 : 95-106 ( 2015 ) ; Shima et al . , N Engl J Med 374 : 2044 
2053 ( 2016 ) ; Topp et al . , Lancet Oncol 16 : 57-66 ( 2015 ) . 
However , no single antibody platform to date has shown a 
clear and significant functional advantage over others within 
the clinic . 
[ 0006 ] In the case of multispecific antibodies that engage 
immune cells , such as BiTEs , the ideal structure that maxi 
mizes anti - tumor activity has not been defined , and likely 
varies based on the target antigens or the parental antibodies 
( Wu & Cheung , Pharmacology & Therapeutics 182 : 161 
175 ( 2018 ) . Important properties may include antigen size 
and proximity to the cell membrane as well as serum 
half - life . See Bluemel et al . , Cancer Immunol Immunother 
59 : 1197-1209 ( 2010 ) ; Suzuki et al . , J Immunol 184 : 1968 
1976 ( 2010 ) ; Yang et al . , Cancer Res 64 : 6673-6678 ( 2004 ) . 
Even less is understood about the spatial orientation 
imparted by the antibody on the cell - to - cell interface , the 
strength of each individual specificity interaction , or the 
number of interactions . Moreover , the size of the antibody 
format , the flexibility of each binding domain , and their 
relative orientations to one another may influence the capac 
ity to properly or effectively engage multiple antigens at 
once . Given these different complexities , it is of paramount 
importance to understand if a given platform design is 
properly optimized for therapeutic function . 

a 
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form a single - chain variable fragment , and wherein each of 
VL - 1 and VL - 3 independently comprises the CDR1 
sequence , the CDR2 sequence and the CDR3 sequence of a 
V? amino acid sequence selected from any one of SEQ ID 
NOs : 1 , 9 , 17 , 25 , 33 , 41 , 49 , 57 , 65 , 73 , 81 , 89 , 97 , 105 , 113 , 
121 , 129 , 145 , 153 , 161 , 169 , 177 , 193 , 201 , 233 , 241 , 257 , 
273 , 281 , 289 , 297 , 305 , 313 , 321 , 329 , 337 , 345 , 353 , 361 , 
369 , 377 , 385 , 393 , 401 , 409 , 417 , 425 , 433 , 441 , 449 , 457 , 
465 , 481 , 489 , 497 , 521 , 529 , 537 , 545 , 553 , 561 , 609 , 617 , 
681 , 689 , 697 , 705 , 713 , 721 , 729 , 737 , 745 , 753 , 761 , 769 , 
777 , 785 , 793 , 801 , 809 , 817 , 825 , 833 , 841 , 849 , 857 , 865 , 
873 , 881 , 889 , 945 , 953 , 961 , 977 , 985 , 993 , 1001 , 1009 , 
1017 , 1025 , 1033 , 1041 , 1049 , 1065 , 1073 , 1081 , 1089 , 
1097 , 1105 , 1113 , 1121 , 1129 , 1137 , 1145 , 1153 , 1161 , 1169 , 
1177 , 1185 , 1193 , 1201 , 1209 , 1217 , 1225 , 1233 , 1241 , 
1249 , 1257 , 1265 , 1273 , 1281 , 1289 , 1297 , 1305 , 1313 , 
1321 , 1329 , 1337 , 1345 , 1353 , 1361 , 1369 , 1377 , 1385 , 
1393 , 1401 , 1409 , 1417 , 1425 , 1433 , 1441 , 1449 , 1457 , 
1465 , 1473 , 1481 , 1489 , 1497 , 1505 , 1513 , 1521 , 1529 , 
1545 , 1553 , 1561 , 1569 , 1577 , 1585 , 1593 , 1601 , 1609 , 
1617 , 1625 , 1633 , 1649 , 1657 , 1673 , 1681 , 1689 , 1697 , 
1705 , 1713 , 1721 , 1729 , 1737 , 1745 , 1753 , 1761 , 1769 , 
1777 , 1785 , 1793 , 1801 , 1809 , 1817 , 1833 , 1841 , 1849 , 
1857 , 1865 , 1873 , 1881 , 1889 , 1913 , 1937 , 1945 , 1953 , 
1961 , 1969 , 1977 , 1985 , 1993 , 2001 , 2009 , 2017 , 2025 , 
2033 , 2041 , 2049 , 2057 , 2065 , 2073 , 2081 , 2089 , 2097 , 
2105 , 2113 , 2121 , 2129 , 2137 , 2145 , 2153 , 2161 , 2169 , 
2177 , 2185 , 2193 , 2201 , 2209 , 2217 , 2225 , 2233 , 2241 , 
2249 , 2257 , 2265 , 2273 , 2281 , 2297 , 2305 , 2313 , 2321 , 
2329 , 2337 and 2345 ; and / or wherein each of VH - 1 and 
VH - 3 independently comprises the CDR1 sequence , the 
CDR2 sequence and the CDR3 sequence of a Vyamino acid 
sequence selected from any one of SEQ ID NOs : 5 , 13 , 21 , 
29 , 37 , 45 , 53 , 61 , 69 , 77 , 85 , 93 , 101 , 109 , 117 , 125 , 133 , 
149 , 157 , 165 , 173 , 181 , 197 , 205 , 237 , 245 , 261 , 277 , 285 , 
293 , 301 , 309 , 317 , 325 , 333 , 341 , 349 , 357 , 365 , 373 , 381 , 
389 , 397 , 405 , 413 , 421 , 429 , 437 , 445 , 453 , 461 , 469 , 485 , 
493 , 501 , 525 , 533 , 541 , 549 , 557 , 565 , 613 , 621 , 685 , 693 , 
701 , 709 , 717 , 725 , 733 , 741 , 749 , 757 , 765 , 773 , 781 , 789 , 
797 , 805 , 813 , 821 , 829 , 837 , 845 , 853 , 861 , 869 , 877 , 885 , 
893 , 949 , 957 , 965 , 981 , 989 , 997 , 1005 , 1013 , 1021 , 1029 , 
1037 , 1045 , 1053 , 1069 , 1077 , 1085 , 1093 , 1101 , 1109 , 
1117 , 1125 , 1133 , 1141 , 1149 , 1157 , 1165 , 1173 , 1181 , 1189 , 
1197 , 1205 , 1213 , 1221 , 1229 , 1237 , 1245 , 1253 , 1261 , 
1269 , 1277 , 1285 , 1293 , 1301 , 1309 , 1317 , 1325 , 1333 , 
1341 , 1349 , 1357 , 1365 , 1373 , 1381 , 1389 , 1397 , 1405 , 
1413 , 1421 , 1429 , 1437 , 1445 , 1453 , 1461 , 1469 , 1477 , 
1485 , 1493 , 1501 , 1509 , 1517 , 1525 , 1533 , 1549 , 1557 , 
1565 , 1573 , 1581 , 1589 , 1597 , 1605 , 1613 , 1621 , 1629 , 
1637 , 1653 , 1661 , 1677 , 1685 , 1693 , 1701 , 1709 , 1717 , 
1725 , 1733 , 1741 , 1749 , 1757 , 1765 , 1773 , 1781 , 1789 , 
1797 , 1805 , 1813 , 1821 , 1837 , 1845 , 1853 , 1861 , 1869 , 
1877 , 1885 , 1893 , 1917 , 1941 , 1949 , 1957 , 1965 , 1973 , 
1981 , 1989 , 1997 , 2005 , 2013 , 2021 , 2029 , 2037 , 2045 , 
2053 , 2061 , 2069 , 2077 , 2085 , 2093 , 2101 , 2109 , 2117 , 
2125 , 2133 , 2141 , 2149 , 2157 , 2165 , 2173 , 2181 , 2189 , 
2197 , 2205 , 2213 , 2221 , 2229 , 2237 , 2245 , 2253 , 2261 , 
2269 , 2277 , 2285 , 2301 , 2309 , 2317 , 2325 , 2333 , 2341 , and 
2349 . 

bonded to one another , the second and third polypeptide 
chains are covalently bonded to one another , and the third 
and fourth polypeptide chain , and wherein : ( a ) the first 
polypeptide chain comprises in the N - terminal to C - terminal 
direction : ( i ) a light chain variable domain of a first immu 
noglobulin ( VL - 1 ) that is capable of specifically binding to 
a first epitope ; ( ii ) a light chain constant domain of the first 
immunoglobulin ( CL - 1 ) ; ( iii ) a flexible peptide linker com 
prising the amino acid sequence ( GGGGS ) ; ( SEQ ID NO : 
2506 ) ; and ( iv ) a light chain variable domain of a second 
immunoglobulin ( VL - 2 ) that is linked to a complementary 
heavy chain variable domain of the second immunoglobulin 
( VH - 2 ) , or a heavy chain variable domain of a second 
immunoglobulin ( VH - 2 ) that is linked to a complementary 
light chain variable domain of the second immunoglobulin 
( VL - 2 ) , wherein the VL - 2 and VH - 2 are capable of specifi 
cally binding to a second epitope , and are linked together via 
a flexible peptide linker comprising the amino acid sequence 
( GGGGS ) . ( SEQ ID NO : 2507 ) to form a single - chain 
variable fragment ; ( b ) the second polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of the first immunoglobulin ( VH - 1 ) that is 
capable of specifically binding to the first epitope ; ( ii ) a first 
CH1 domain of the first immunoglobulin ( CH1-1 ) ; and ( iii ) 
a first heterodimerization domain of the first immunoglobu 
lin , wherein the first heterodimerization domain is incapable 
of forming a stable homodimer with another first heterodi 
merization domain ; ( c ) the third polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of a third immunoglobulin ( VH - 3 ) that is 
capable of specifically binding to the first epitope ; ( ii ) a 
second CH1 domain of the third immunoglobulin ( CH1-3 ) ; 
and ( iii ) a second heterodimerization domain of the third 
immunoglobulin , wherein the second heterodimerization 
domain comprises an amino acid sequence or a nucleic acid 
sequence that is distinct from the first heterodimerization 
domain of the first immunoglobulin , wherein the second 
heterodimerization domain is incapable of forming a stable 
homodimer with another second heterodimerization domain , 
and wherein the second heterodimerization domain of the 
third immunoglobulin is configured to form a heterodimer 
with the first heterodimerization domain of the first immu 
noglobulin ; ( d ) the fourth polypeptide comprises in the 
N - terminal to C - terminal direction : ( i ) a light chain variable 
domain of the third immunoglobulin ( VL - 3 ) that is capable 
of specifically binding to the first epitope ; ( ii ) a light chain 
constant domain of the third immunoglobulin ( CL - 3 ) ; ( iii ) a 
flexible peptide linker comprising the amino acid sequence 
( GGGGS ) ( SEQ ID NO : 2506 ) ; and ( iv ) a light chain 
variable domain of a fourth immunoglobulin ( VL - 4 ) that is 
linked to a complementary heavy chain variable domain of 
the fourth immunoglobulin ( VH - 4 ) , or a heavy chain vari 
able domain of a fourth immunoglobulin ( VH - 4 ) that is 
linked to a complementary light chain variable domain of 
the fourth immunoglobulin ( VL - 4 ) , wherein the VL - 4 and 
VH - 4 are capable of specifically binding to a third epitope , 
and are linked together via a flexible peptide linker com 
prising the amino acid sequence ( GGGGS ) 6 ( SEQ ID NO : 
2507 ) to form a single - chain variable fragment , and wherein 
each of VL - 2 and VL - 4 independently comprises the CDR1 
sequence , the CDR2 sequence and the CDR3 sequence of a 
V? amino acid sequence selected from any one of SEQ ID 
NOS : 17 , 25 , 33 , 41 , 121 , 137 , 169 , 177 , 185 , 193 , 201 , 209 , 
217 , 225 , 233 , 241 , 249 , 257 , 265 , 321 , 329 , 337 , 393 , 401 , 

a 

[ 0008 ] In one aspect , the present disclosure provides a 
heterodimeric multispecific antibody comprising a first 
polypeptide chain , a second polypeptide chain , a third 
polypeptide chain and a fourth polypeptide chain , wherein 
the first and second polypeptide chains are covalently 
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409 , 473 , 481 , 489 , 497 , 505 , 513 , 545 , 553 , 561 , 569 , 577 , 
585 , 593 , 601 , 625 , 633 , 641 , 649 , 657 , 665 , 673 , 681 , 689 , 
697 , 705 , 713 , 721 , 729 , 737 , 745 , 753 , 761 , 769 , 785 , 793 , 
801 , 809 , 817 , 849 , 857 , 865 , 873 , 881 , 889 , 897 , 905 , 913 , 
921 , 929 , 937 , 945 , 969 , 977 , 1009 , 1057 , 1537 , 1569 , 1601 , 
1641 , 1665 , 1825 , 1865 , 1897 , 1905 , 1913 , 1921 , 1929 , 
2265 , 2281 2289 , 2329 , and 2345 ; and / or wherein each of 
VH - 2 and VH - 4 independently comprises the CDR1 
sequence , the CDR2 sequence and the CDR3 sequence of a 
Vy amino acid sequence selected from any one of SEQ ID 
NOs : 21 , 29 , 37 , 45 , 125 , 141 , 173 , 181 , 189 , 197 , 205 , 213 , 
221 , 229 , 237 , 245 , 253 , 261 , 269 , 325 , 333 , 341 , 397 , 405 , 
413 , 477 , 485 , 493 , 501 , 509 , 517 , 549 , 557 , 565 , 573 , 581 , 
589 , 597 , 605 , 629 , 637 , 645 , 653 , 661 , 669 , 677 , 685 , 693 , 
701 , 709 , 717 , 725 , 733 , 741 , 749 , 757 , 765 , 773 , 789 , 797 , 
805 , 813 , 821 , 853 , 861 , 869 , 877 , 885 , 893 , 901 , 909 , 917 , 
925 , 933 , 941 , 949 , 973 , 981 , 1013 , 1061 , 1541 , 1573 , 1605 , 
1645 , 1669 , 1829 , 1869 , 1901 , 1909 , 1917 , 1925 , 1933 , 
2269 , 2285 , 2293 , 2333 , and 2349 . 
[ 0009 ] In another aspect , the present disclosure provides a 
heterodimeric multispecific antibody comprising a first 
polypeptide chain , a second polypeptide chain , a third 
polypeptide chain and a fourth polypeptide chain , wherein 
the first and second polypeptide chains are covalently 
bonded to one another , the second and third polypeptide 
chains are covalently bonded to one another , and the third 
and fourth polypeptide chain , and wherein : ( a ) the first 
polypeptide chain comprises in the N - terminal to C - terminal 
direction : ( i ) a light chain variable domain of a first immu 
noglobulin ( VL - 1 ) that is capable of specifically binding to 
a first epitope ; ( ii ) a light chain constant domain of the first 
immunoglobulin ( CL - 1 ) ; ( iii ) a flexible peptide linker com 
prising the amino acid sequence ( GGGGS ) ; ( SEQ ID NO : 
2506 ) ; and ( iv ) a light chain variable domain of a second 
immunoglobulin ( VL - 2 ) that is linked to a complementary 
heavy chain variable domain of the second immunoglobulin 
( VH - 2 ) , or a heavy chain variable domain of a second 
immunoglobulin ( VH - 2 ) that is linked to a complementary 
light chain variable domain of the second immunoglobulin 
( VL - 2 ) , wherein VL - 2 and VH - 2 are capable of specifically 
binding to a second epitope , and are linked together via a 
flexible peptide linker comprising the amino acid sequence 
( GGGGS ) . ( SEQ ID NO : 2507 ) to form a single - chain ( ) 
variable fragment ; ( b ) the second polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of the first immunoglobulin ( VH - 1 ) that is 
capable of specifically binding to the first epitope ; ( ii ) a first 
CH1 domain of the first immunoglobulin ( CH1-1 ) ; and ( iii ) 
a first heterodimerization domain of the first immunoglobu 
lin , wherein the first heterodimerization domain is incapable 
of forming a stable homodimer with another first heterodi 
merization domain ; ( c ) the third polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of a third immunoglobulin ( VH - 3 ) that is 
capable of specifically binding to a third epitope ; ( ii ) a 
second CH1 domain of the third immunoglobulin ( CH1-3 ) ; 
and ( iii ) a second heterodimerization domain of the third 
immunoglobulin , wherein the second heterodimerization 
domain comprises an amino acid sequence or a nucleic acid 
sequence that is distinct from the first heterodimerization 
domain of the first immunoglobulin , wherein the second 
heterodimerization domain is incapable of forming a stable 
homodimer with another second heterodimerization domain , 
and wherein the second heterodimerization domain of the 

third immunoglobulin is configured to form a heterodimer 
with the first heterodimerization domain of the first immu 
noglobulin ; ( d ) the fourth polypeptide comprises in the 
N - terminal to C - terminal direction : ( i ) a light chain variable 
domain of the third immunoglobulin ( VL - 3 ) that is capable 
of specifically binding to the third epitope ; ( ii ) a light chain 
constant domain of the third immunoglobulin ( CL - 3 ) ; ( iii ) a 
flexible peptide linker comprising the amino acid sequence 
( GGGGS ) ; ( SEQ ID NO : 2506 ) ; and ( iv ) a light chain 
variable domain of a fourth immunoglobulin ( VL - 4 ) that is 
linked to a complementary heavy chain variable domain of 
the fourth immunoglobulin ( VH - 4 ) , or a heavy chain vari 
able domain of a fourth immunoglobulin ( VH - 4 ) that is 
linked to a complementary light chain variable domain of 
the fourth immunoglobulin ( VL - 4 ) , wherein VL - 4 and VH - 4 
are capable of specifically binding to the fourth epitope , and 
are linked together via a flexible peptide linker comprising 
the amino acid sequence ( GGGGS ) . ( SEQ ID NO : 2507 ) to 
form a single - chain variable fragment ; and wherein each of 
VL - 1 and VL - 3 independently comprises the CDR1 
sequence , the CDR2 sequence and the CDR3 sequence of a 
Vi amino acid sequence selected from any one of SEQ ID 
NOs : 1 , 9 , 17 , 25 , 33 , 41 , 49 , 57 , 65 , 73 , 81 , 89 , 97 , 105 , 113 , 
121 , 129 , 145 , 153 , 161 , 169 , 177 , 193 , 201 , 233 , 241 , 257 , 
273 , 281 , 289 , 297 , 305 , 313 , 321 , 329 , 337 , 345 , 353 , 361 , 
369 , 377 , 385 , 393 , 401 , 409 , 417 , 425 , 433 , 441 , 449 , 457 , 
465 , 481 , 489 , 497 , 521 , 529 , 537 , 545 , 553 , 561 , 609 , 617 , 
681 , 689 , 697 , 705 , 713 , 721 , 729 , 737 , 745 , 753 , 761 , 769 , 
777 , 785 , 793 , 801 , 809 , 817 , 825 , 833 , 841 , 849 , 857,865 , 
873 , 881 , 889 , 945 , 953 , 961 , 977 , 985 993 , 1001 , 1009 , 
1017 , 1025 , 1033 , 1041 , 1049 , 1065 , 1073 , 1081 , 1089 , 
1097 , 1105 , 1113 , 1121 , 1129 , 1137 , 1145 , 1153 , 1161 , 1169 , 
1177 , 1185 , 1193 , 1201 , 1209 , 1217 , 1225 , 1233 , 1241 , 
1249 , 1257 , 1265 , 1273 , 1281 , 1289 , 1297 , 1305 , 1313 , 
1321 , 1329 , 1337 , 1345 , 1353 , 1361 , 1369 , 1377 , 1385 , 
1393 , 1401 , 1409 , 1417 , 1425 , 1433 , 1441 , 1449 , 1457 , 
1465 , 1473 , 1481 , 1489 , 1497 , 1505 , 1513 , 1521 , 1529 , 
1545 , 1553 , 1561 , 1569 , 1577 , 1585 , 1593 , 1601 , 1609 , 
1617 , 1625 , 1633 , 1649 , 1657 , 1673 , 1681 , 1689 , 1697 , 
1705 , 1713 , 1721 , 1729 , 1737 , 1745 , 1753 , 1761 , 1769 , 
1777 , 1785 , 1793 , 1801 , 1809 , 1817 , 1833 , 1841 , 1849 , 
1857 , 1865 , 1873 , 1881 , 1889 , 1913 , 1937 , 1945 , 1953 , 
1961 , 1969 , 1977 , 1985 , 1993 , 2001 , 2009 , 2017 , 2025 , 
2033 , 2041 , 2049 , 2057 , 2065 , 2073 , 2081 , 2089 , 2097 , 
2105 , 2113 , 2121 , 2129 , 2137 , 2145 , 2153 , 2161 , 2169 , 
2177 , 2185 , 2193 , 2201 , 2209 , 2217 , 2225 , 2233 , 2241 , 
2249 , 2257 , 2265 , 2273 , 2281 , 2297 , 2305 , 2313 , 2321 , 
2329 , 2337 and 2345 ; and / or wherein each of VH - 1 and 
VH - 3 independently comprises the CDR1 sequence , the 
CDR2 sequence and the CDR3 sequence of a Vh amino acid 
sequence selected from any one of SEQ ID NOs : 5 , 13 , 21 , 
29 , 37 , 45 , 53 , 61 , 69 , 77 , 85 , 93 , 101 , 109 , 117 , 125 , 133 , 
149 , 157 , 165 , 173 , 181 , 197 , 205 , 237 , 245 , 261 , 277 , 285 , 
293 , 301 , 309 , 317 , 325 , 333 , 341 , 349 , 357 , 365 , 373 , 381 , 
389 , 397 , 405 , 413 , 421 , 429 , 437 , 445 , 453 , 461 , 469 , 485 , 
493 , 501 , 525 , 533 , 541 , 549 , 557 , 565 , 613 , 621 , 685 , 693 , 
701 , 709 , 717 , 725 , 733 , 741 , 749 , 757 , 765 , 773 , 781 , 789 , 
797 , 805 , 813 , 821 , 829 , 837 , 845 , 853 , 861 , 869 , 877 , 885 , 
893 , 949 , 957,965 , 981,989 , 997 , 1005 , 1013 , 1021 , 1029 , 
1037 , 1045 , 1053 , 1069 , 1077 , 1085 , 1093 , 1101 , 1109 , 
1117 , 1125 , 1133 , 1141 , 1149 , 1157 , 1165 , 1173 , 1181 , 1189 , 
1197 , 1205 , 1213 , 1221 , 1229 , 1237 , 1245 , 1253 , 1261 , 
1269 , 1277 , 1285 , 1293 , 1301 , 1309 , 1317 , 1325 , 1333 , 
1341 , 1349 , 1357 , 1365 , 1373 , 1381 , 1389 , 1397 , 1405 , 
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1413 , 1421 , 1429 , 1437 , 1445 , 1453 , 1461 , 1469 , 1477 , 
1485 , 1493 , 1501 , 1509 , 1517 , 1525 , 1533 , 1549 , 1557 , 
1565 , 1573 , 1581 , 1589 , 1597 , 1605 , 1613 , 1621 , 1629 , 
1637 , 1653 , 1661 , 1677 , 1685 , 1693 , 1701 , 1709 , 1717 , 
1725 , 1733 , 1741 , 1749 , 1757 , 1765 , 1773 , 1781 , 1789 , 
1797 , 1805 , 1813 , 1821 , 1837 , 1845 , 1853 , 1861 , 1869 , 
1877 , 1885 , 1893 , 1917 , 1941 , 1949 , 1957 , 1965 , 1973 , 
1981 , 1989 , 1997 , 2005 , 2013 , 2021 , 2029 , 2037 , 2045 , 
2053 , 2061 , 2069 , 2077 , 2085 , 2093 , 2101 , 2109 , 2117 , 
2125 , 2133 , 2141 , 2149 , 2157 , 2165 , 2173 , 2181 , 2189 , 
2197 , 2205 , 2213 , 2221 , 2229 , 2237 , 2245 , 2253 , 2261 , 
2269 , 2277 , 2285 , 2301 , 2309 , 2317 , 2325 , 2333 , 2341 , and 
2349 ; and / or wherein each of VL - 2 and VL - 4 independently 
comprises the CDR1 sequence , the CDR2 sequence and the 
CDR3 sequence of a V amino acid sequence selected from 
any one of SEQ ID NOs : 17 , 25 , 33 , 41 , 121 , 137 , 169 , 177 , 
185 , 193 , 201 , 209 , 217 , 225 , 233 , 241 , 249 , 257 , 265 , 321 , 
329 , 337 , 393 , 401 , 409 , 473 , 481 , 489 , 497 , 505 , 513 , 545 , 
553 , 561 , 569 , 577 , 585 , 593 , 601 , 625 , 633 , 641 , 649 , 657 , 
665 , 673,681 , 689 , 697 , 705 , 713 , 721 , 729 , 737 , 745 , 753 , 
761 , 769 , 785 , 793 , 801 , 809 , 817 , 849 , 857 , 865 , 873 , 881 , 
889 , 897 , 905 , 913 , 921 , 929 , 937 , 945 , 969 , 977 , 1009 , 
1057 , 1537 , 1569 , 1601 , 1641 , 1665 , 1825 , 1865 , 1897 , 
1905 , 1913 , 1921 , 1929 , 2265 , 2281 2289 , 2329 , and 2345 ; 
and / or wherein each of VH - 2 and VH - 4 independently 
comprises the CDR1 sequence , the CDR2 sequence and the 
CDR3 sequence of a Vy amino acid sequence selected from 
any one of SEQ ID NOs : 21 , 29 , 37 , 45 , 125 , 141 , 173 , 181 , 
189 , 197 , 205 , 213 , 221 , 229 , 237 , 245 , 253 , 261 , 269 , 325 , 
333 , 341 , 397 , 405 , 413 , 477 , 485 , 493 , 501 , 509 , 517 , 549 , 
557 , 565 , 573 , 581 , 589 , 597 , 605 , 629 , 637 , 645 , 653 , 661 , 
669 , 677,685 , 693 , 701 , 709 , 717 , 725 , 733 , 741 , 749 , 757 , 
765 , 773 , 789 , 797 , 805 , 813 , 821 , 853 , 861 , 869 , 877 , 885 , 
893 , 901 , 909 , 917 , 925 , 933 , 941 , 949 , 973 , 981 , 1013 , 
1061 , 1541 , 1573 , 1605 , 1645 , 1669 , 1829 , 1869 , 1901 , 
1909 , 1917 , 1925 , 1933 , 2269 , 2285 , 2293 , 2333 , and 2349 . 
[ 0010 ] In another aspect , the present disclosure provides a 
heterodimeric multispecific antibody comprising a first 
polypeptide chain , a second polypeptide chain , a third 
polypeptide chain and a fourth polypeptide chain , wherein 
the first and second polypeptide chains are covalently 
bonded to one another , the second and third polypeptide 
chains are covalently bonded to one another , and the third 
and fourth polypeptide chain , and wherein : ( a ) the first 
polypeptide chain comprises in the N - terminal to C - terminal 
direction : ( i ) a light chain variable domain of a first immu 
noglobulin ( VL - 1 ) that is capable of specifically binding to 
a first epitope ; ( ii ) a light chain constant domain of the first 
immunoglobulin ( CL - 1 ) ; ( iii ) a flexible peptide linker com 
prising the amino acid sequence ( GGGGS ) ; ( SEQ ID NO : 
2506 ) ; and ( iv ) a light chain variable domain of a second 
immunoglobulin ( VL - 2 ) that is linked to a complementary 
heavy chain variable domain of the second immunoglobulin 
( VH - 2 ) , or a heavy chain variable domain of a second 
immunoglobulin ( VH - 2 ) that is linked to a complementary 
light chain variable domain of the second immunoglobulin 
( VL - 2 ) , wherein VL - 2 and VH - 2 are capable of specifically 
binding to a second epitope , and are linked together via a 
flexible peptide linker comprising the amino acid sequence 
( GGGGS ) . ( SEQ ID NO : 2507 ) to form a single - chain 
variable fragment ; ( b ) the second polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of the first immunoglobulin ( VH - 1 ) that is 
capable of specifically binding to the first epitope ; ( ii ) a first 

CH1 domain of the first immunoglobulin ( CH1-1 ) ; and ( iii ) 
a first heterodimerization domain of the first immunoglobu 
lin , wherein the first heterodimerization domain is incapable 
of forming a stable homodimer with another first heterodi 
merization domain ; ( c ) the third polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of a third immunoglobulin ( VH - 3 ) that is 
capable of specifically binding to the first epitope ; ( ii ) a 
second CH1 domain of the third immunoglobulin ( CH1-3 ) ; 
and ( iii ) a second heterodimerization domain of the third 
immunoglobulin , wherein the second heterodimerization 
domain comprises an amino acid sequence or a nucleic acid 
sequence that is distinct from the first heterodimerization 
domain of the first immunoglobulin , wherein the second 
heterodimerization domain is incapable of forming a stable 
homodimer with another second heterodimerization domain , 
and wherein the second heterodimerization domain of the 
third immunoglobulin is configured to form a heterodimer 
with the first heterodimerization domain of the first immu 
noglobulin ; ( d ) the fourth polypeptide comprises in the 
N - terminal to C - terminal direction : ( i ) a light chain variable 
domain of the third immunoglobulin ( VL - 3 ) that is capable 
of specifically binding to the first epitope ; and ( ii ) a light 
chain constant domain of the third immunoglobulin ( CL - 3 ) ; 
and wherein VL - 2 comprises the CDR1 sequence , the CDR2 
sequence and the CDR3 sequence of a V? amino acid 
sequence selected from any one of SEQ ID NOs : 17 , 25 , 33 , 
41 , 121 , 137 , 169 , 177 , 185 , 193 , 201 , 209 , 217 , 225 , 233 , 
241 , 249 , 257 , 265 , 321 , 329 , 337 , 393 , 401 , 409 , 473 , 481 , 
489 , 497 , 505 , 513 , 553 , 561 , 569 , 577 , 585 , 593 , 601 , 
625 , 633 , 641 , 649 , 657 , 665 , 673 , 681 , 689 , 697 , 705 , 713 , 
721 , 729 , 737 , 745 , 753 , 761 , 769 , 785 , 793 , 801 , 809 , 817 , 
849 , 857,865 , 873 , 881 , 889 , 897 , 905 , 913 , 921 , 929 , 937 , 
945 , 969 , 977 , 1009 , 1057 , 1537 , 1569 , 1601 , 1641 , 1665 , 
1825 , 1865 , 1897 , 1905 , 1913 , 1921 , 1929 , 2265 , 2281 
2289 , 2329 , and 2345 ; and / or wherein VH - 2 comprises the 
CDR1 sequence , the CDR2 sequence and the CDR3 
sequence of a Vh amino acid sequence selected from any 
one of SEQ ID NOs : 21 , 29 , 37 , 45 , 125 , 141 , 173 , 181 , 189 , 
197 , 205 , 213 , 221 , 229 , 237 , 245 , 253 , 261 , 269 , 325 , 333 , 
341 , 397 , 405 , 413 , 477 , 485 , 493 , 501 , 509 , 517 , 549 , 557 , 
565 , 573 , 581 , 589 , 597,605 , 629 , 637 , 645 , 653 , 661 , 669 , 
677 , 685 , 693 , 701 , 709 , 717 , 725 , 733 , 741 , 749 , 757 , 765 , 
773 , 789 , 797 , 805 , 813 , 821 , 853 , 861 , 869 , 877 , 885 , 893 , 
901 , 909 , 917 , 925 , 933 , 941 , 949 , 973 , 981 , 1013 , 1061 , 
1541 , 1573 , 1605 , 1645 , 1669 , 1829 , 1869 , 1901 , 1909 , 
1917 , 1925 , 1933 , 2269 , 2285 , 2293 , 2333 , and 2349. In 
some embodiments , both VH - 1 and VH - 3 comprise the 
CDR1 sequence , the CDR2 sequence and the CDR3 
sequence of a Vh amino acid sequence selected from any 
one of SEQ ID NOs : 5 , 13 , 21 , 29 , 37 , 45 , 53 , 61 , 69 , 77,85 , 
93 , 101 , 109 , 117 , 125 , 133 , 149 , 157 , 165 , 173 , 181 , 197 , 
205 , 237 , 245 , 261 , 277 , 285 , 293 , 301 , 309 , 317 , 325 , 333 , 
341 , 349 , 357 , 365 , 373 , 381 , 389 , 397 , 405 , 413 , 421 , 429 , 
437 , 445 , 453 , 461 , 469 , 485 , 493 , 501 , 525 , 533 , 541 , 549 , 
557 , 565 , 613 , 621 , 685 , 693 , 701 , 709 , 717 , 725 , 733 , 741 , 
749 , 757 , 765 , 773 , 781 , 789 , 797 , 805 , 813 , 821 , 829 , 837 , 
845 , 853 , 861 , 869 , 877,885 , 893 , 949 , 957 , 965 , 981,989 , 
997 , 1005 , 1013 , 1021 , 1029 , 1037 , 1045 , 1053 , 1069 , 1077 , 
1085 , 1093 , 1101 , 1109 , 1117 , 1125 , 1133 , 1141 , 1149 , 1157 , 
1165 , 1173 , 1181 , 1189 , 1197 , 1205 , 1213 , 1221 , 1229 , 
1237 , 1245 , 1253 , 1261 , 1269 , 1277 , 1285 , 1293 , 1301 , 
1309 , 1317 , 1325 , 1333 , 1341 , 1349 , 1357 , 1365 , 1373 , 
1381 , 1389 , 1397 , 1405 , 1413 , 1421 , 1429 , 1437 , 1445 , 
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1453 , 1461 , 1469 , 1477 , 1485 , 1493 , 1501 , 1509 , 1517 , 
1525 , 1533 , 1549 , 1557 , 1565 , 1573 , 1581 , 1589 , 1597 , 
1605 , 1613 , 1621 , 1629 , 1637 , 1653 , 1661 , 1677 , 1685 , 
1693 , 1701 , 1709 , 1717 , 1725 , 1733 , 1741 , 1749 , 1757 , 
1765 , 1773 , 1781 , 1789 , 1797 , 1805 , 1813 , 1821 , 1837 , 
1845 , 1853 , 1861 , 1869 , 1877 , 1885 , 1893 , 1917 , 1941 , 
1949 , 1957 , 1965 , 1973 , 1981 , 1989 , 1997 , 2005 , 2013 , 
2021 , 2029 , 2037 , 2045 , 2053 , 2061 , 2069 , 2077 , 2085 , 
2093 , 2101 , 2109 , 2117 , 2125 , 2133 , 2141 , 2149 , 2157 , 
2165 , 2173 , 2181 , 2189 , 2197 , 2205 , 2213 , 2221 , 2229 , 
2237 , 2245 , 2253 , 2261 , 2269 , 2277 , 2285 , 2301 , 2309 , 
2317 , 2325 , 2333 , 2341 , and 2349 ; and / or both VL - 1 and 
VL - 3 comprise the CDR1 sequence , the CDR2 sequence 
and the CDR3 sequence of a V? amino acid sequence 
selected from any one of SEQ ID NOs : 1 , 9 , 17 , 25 , 33 , 41 , 
49 , 57 , 65 , 73 , 81 , 89 , 97 , 105 , 113 , 121 , 129 , 145 , 153 , 161 , 
169 , 177 , 193 , 201 , 233 , 241 , 257 , 273 , 281 , 289 , 297 , 305 , 
313 , 321 , 32 , 337 , 345 , 353 , 361 , 369 , 377 , 385 , 393 , 401 , 
409 , 417 , 425 , 433 , 441 , 449 , 457 , 465 , 481 , 489 , 497 , 521 , 
529 , 537 , 545 , 553 , 561 , 609 , 617 , 681 , 689 , 697 , 705 , 713 , 
721 , 729 , 737 , 745 , 753 , 761 , 769 , 777 , 785 , 793 , 801 , 809 , 
817 , 825 , 833 , 841 , 849 , 857,865 , 873 , 881 , 889 , 945 , 953 , 
961 , 977 , 985 , 993 , 1001 , 1009 , 1017 , 1025 , 1033 , 1041 , 
1049 , 1065 , 1073 , 1081 , 1089 , 1097 , 1105 , 1113 , 1121 , 
1129 , 1137 , 1145 , 1153 , 1161 , 1169 , 1177 , 1185 , 1193 , 1201 , 
1209 , 1217 , 1225 , 1233 , 1241 , 1249 , 1257 , 1265 , 1273 , 
1281 , 1289 , 1297 , 1305 , 1313 , 1321 , 1329 , 1337 , 1345 , 
1353 , 1361 , 1369 , 1377 , 1385 , 1393 , 1401 , 1409 , 1417 , 
1425 , 1433 , 1441 , 1449 , 1457 , 1465 , 1473 , 1481 , 1489 , 
1497 , 1505 , 1513 , 1521 , 1529 , 1545 , 1553 , 1561 , 1569 , 
1577 , 1585 , 1593 , 1601 , 1609 , 1617 , 1625 , 1633 , 1649 , 
1657 , 1673 , 1681 , 1689 , 1697 , 1705 , 1713 , 1721 , 1729 , 
1737 , 1745 , 1753 , 1761 , 1769 , 1777 , 1785 , 1793 , 1801 , 
1809 , 1817 , 1833 , 1841 , 1849 , 1857 , 1865 , 1873 , 1881 , 
1889 , 1913 , 1937 , 1945 , 1953 , 1961 , 1969 , 1977 , 1985 , 
1993 , 2001 , 2009 , 2017 , 2025 , 2033 , 2041 , 2049 , 2057 , 
2065 , 2073 , 2081 , 2089 , 2097 , 2105 , 2113 , 2121 , 2129 , 
2137 , 2145 , 2153 , 2161 , 2169 , 2177 , 2185 , 2193 , 2201 , 
2209 , 2217 , 2225 , 2233 , 2241 , 2249 , 2257 , 2265 , 2273 , 
2281 , 2297 , 2305 , 2313 , 2321 , 2329 , 2337 and 2345 . 
[ 0011 ] In yet another aspect , the present disclosure pro 
vides a heterodimeric multispecific antibody comprising a 
first polypeptide chain , a second polypeptide chain , a third 
polypeptide chain and a fourth polypeptide chain , wherein 
the first and second polypeptide chains are covalently 
bonded to one another , the second and third polypeptide 
chains are covalently bonded to one another , and the third 
and fourth polypeptide chain , and wherein : ( a ) the first 
polypeptide chain comprises in the N - terminal to C - terminal 
direction : ( i ) a light chain variable domain of a first immu 
noglobulin ( VL - 1 ) that is capable of specifically binding to 
a first epitope ; ( ii ) a light chain constant domain of the first 
immunoglobulin ( CL - 1 ) ; ( iii ) a flexible peptide linker com 
prising the amino acid sequence ( GGGGS ) ; ( SEQ ID NO : 
2506 ) ; and ( iv ) a light chain variable domain of a second 
immunoglobulin ( VL - 2 ) that is linked to a complementary 
heavy chain variable domain of the second immunoglobulin 
( VH - 2 ) , or a heavy chain variable domain of a second 
immunoglobulin ( VH - 2 ) that is linked to a complementary 
light chain variable domain of the second immunoglobulin 
( VL - 2 ) , wherein VL - 2 and VH - 2 are capable of specifically 
binding to a second epitope , and are linked together via a 
flexible peptide linker comprising the amino acid sequence 
( GGGGS ) 6 ( SEQ ID NO : 2507 ) to form a single - chain 

variable fragment ; ( b ) the second polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of the first immunoglobulin ( VH - 1 ) that is 
capable of specifically binding to the first epitope ; ( ii ) a first 
CH1 domain of the first immunoglobulin ( CH1-1 ) ; and ( iii ) 
a first heterodimerization domain of the first immunoglobu 
lin , wherein the first heterodimerization domain is incapable 
of forming a stable homodimer with another first heterodi 
merization domain ; ( c ) the third polypeptide comprises in 
the N - terminal to C - terminal direction : ( i ) a heavy chain 
variable domain of a third immunoglobulin ( VH - 3 ) that is 
capable of specifically binding to a third epitope ; ( ii ) a 
second CH1 domain of the third immunoglobulin ( CH1-3 ) ; 
and ( iii ) a second heterodimerization domain of the third 
immunoglobulin , wherein the second heterodimerization 
domain comprises an amino acid sequence or a nucleic acid 
sequence that is distinct from the first heterodimerization 
domain of the first immunoglobulin , wherein the second 
heterodimerization domain is incapable of forming a stable 
homodimer with another second heterodimerization domain , 
and wherein the second heterodimerization domain of the 
third immunoglobulin is configured to form a heterodimer 
with the first heterodimerization domain of the first immu 
noglobulin ; ( d ) the fourth polypeptide comprises in the 
N - terminal to C - terminal direction : ( i ) a light chain variable 
domain of the third immunoglobulin ( VL - 3 ) that is capable 
of specifically binding to the third epitope ; and ( ii ) a light 
chain constant domain of the third immunoglobulin ( CL - 3 ) ; 
and wherein each of VL - 1 and VL - 3 independently com 
prises the CDR1 sequence , the CDR2 sequence and the 
CDR3 sequence of a V , amino acid sequence selected from 
any one of SEQ ID NOs : 1 , 9 , 17 , 25 , 33 , 41 , 49 , 57 , 65 , 73 , 
81 , 89 , 97 , 105 , 113 , 121 , 129 , 145 , 153 , 161 , 169 , 177 , 193 , 
201 , 233 , 241 , 257 , 273 , 281 , 289 , 297 , 305 , 313 , 321 , 329 , 
337 , 345 , 353 , 361 , 369 , 377 , 385 , 393 , 401 , 409 , 417 , 425 , 
433 , 441 , 449 , 457 , 465 , 481 , 489 , 497 , 521 , 529,537 , 545 , 
553 , 561 , 609 , 617 , 681 , 689 , 697 , 705 , 713 , 721 , 729 , 737 , 
745 , 753 , 761 , 769 , 777 , 785 , 793 , 801 , 809 , 817 , 825 , 833 , 
841 , 849 , 857 , 865 , 873 , 881 , 889 , 945 , 953 , 961 , 977 , 985 , 
993 , 1001 , 1009 , 1017 , 1025 , 1033 , 1041 , 1049 , 1065 , 1073 , 
1081 , 1089 , 1097 , 1105 , 1113 , 1121 , 1129 , 1137 , 1145 , 1153 , 
1161 , 1169 , 1177 , 1185 , 1193 , 1201 , 1209 , 1217 , 1225 , 
1233 , 1241 , 1249 , 1257 , 1265 , 1273 , 1281 , 1289 , 1297 , 
1305 , 1313 , 1321 , 1329 , 1337 , 1345 , 1353 , 1361 , 1369 , 
1377 , 1385 , 1393 , 1401 , 1409 , 1417 , 1425 , 1433 , 1441 , 
1449 , 1457 , 1465 , 1473 , 1481 , 1489 , 1497 , 1505 , 1513 , 
1521 , 1529 , 1545 , 1553 , 1561 , 1569 , 1577 , 1585 , 1593 , 
1601 , 1609 , 1617 , 1625 , 1633 , 1649 , 1657 , 1673 , 1681 , 
1689 , 1697 , 1705 , 1713 , 1721 , 1729 , 1737 , 1745 , 1753 , 
1761 , 1769 , 1777 , 1785 , 1793 , 1801 , 1809 , 1817 , 1833 , 
1841 , 1849 , 1857 , 1865 , 1873 , 1881 , 1889 , 1913 , 1937 , 
1945 , 1953 , 1961 , 1969 , 1977 , 1985 , 1993 , 2001 , 2009 , 
2017 , 2025 , 2033 , 2041 , 2049 , 2057 , 2065 , 2073 , 2081 , 
2089 , 2097 , 2105 , 2113 , 2121 , 2129 , 2137 , 2145 , 2153 , 
2161 , 2169 , 2177 , 2185 , 2193 , 2201 , 2209 , 2217 , 2225 , 
2233 , 2241 , 2249 , 2257 , 2265 , 2273 , 2281 , 2297 , 2305 , 
2313 , 2321 , 2329 , 2337 and 2345 ; and / or wherein each of 
VH - 1 and VH - 3 independently comprises the CDR1 
sequence , the CDR2 sequence and the CDR3 sequence of a 
Vh amino acid sequence selected from any one of SEQ ID 
NOs : 5 , 13 , 21 , 29 , 37 , 45 , 53 , 61 , 69 , 77 , 85 , 93 , 101 , 109 , 
117 , 125 , 133 , 149 , 157 , 165 , 173 , 181 , 197 , 205 , 237 , 245 , 
261 , 277 , 285 , 293 , 301 , 309 , 317 , 325 , 333 , 341 , 349 , 357 , 
365 , 373 , 381 , 389 , 397 , 405 , 413 , 421 , 429 , 437 , 445 , 453 , 
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461 , 469 , 485 , 493 , 501 , 525 , 533 , 541 , 549 , 557 , 565 , 613 , 
621 , 685,693 , 701 , 709 , 717 , 725 , 733 , 741 , 749 , 757 , 765 , 
773 , 781 , 789 , 797 , 805 , 813 , 821 , 829 , 837 , 845 , 853 , 861 , 
869 , 877 , 885 , 893 , 949 , 957 , 965 , 981 , 989 , 997 , 1005 , 
1013 , 1021 , 1029 , 1037 , 1045 , 1053 , 1069 , 1077 , 1085 , 
1093 , 1101 , 1109 , 1117 , 1125 , 1133 , 1141 , 1149 , 1157 , 1165 , 
1173 , 1181 , 1189 , 1197 , 1205 , 1213 , 1221 , 1229 , 1237 , 
1245 , 1253 , 1261 , 1269 , 1277 , 1285 , 1293 , 1301 , 1309 , 
1317 , 1325 , 1333 , 1341 , 1349 , 1357 , 1365 , 1373 , 1381 , 
1389 , 1397 , 1405 , 1413 , 1421 , 1429 , 1437 , 1445 , 1453 , 
1461 , 1469 , 1477 , 1485 , 1493 , 1501 , 1509 , 1517 , 1525 , 
1533 , 1549 , 1557 , 1565 , 1573 , 1581 , 1589 , 1597 , 1605 , 
1613 , 1621 , 1629 , 1637 , 1653 , 1661 , 1677 , 1685 , 1993 , 
1701 , 1709 , 1717 , 1725 , 1733 , 1741 , 1749 , 1757 , 1765 , 
1773 , 1781 , 1789 , 1797 , 1805 , 1813 , 1821 , 1837 , 1845 , 
1853 , 1861 , 1869 , 1877 , 1885 , 1893 , 1917 , 1941 , 1949 , 
1957 , 1965 , 1973 , 1981 , 1989 , 1997 , 2005 , 2013 , 2021 , 
2029 , 2037 , 2045 , 2053 , 2061 , 2069 , 2077 , 2085 , 2093 , 
2101 , 2109 , 2117 , 2125 , 2133 , 2141 , 2149 , 2157 , 2165 , 
2173 , 2181 , 2189 , 2197 , 2205 , 2213 , 2221 , 2229 , 2237 , 
2245 , 2253 , 2261 , 2269 , 2277 , 2285 , 2301 , 2309 , 2317 , 
2325 , 2333 , 2341 , and 2349 ; and / or wherein VL - 2 com 
prises the CDR1 sequence , the CDR2 sequence and the 
CDR3 sequence of a V amino acid sequence selected from 
any one of SEQ ID NOs : 17 , 25 , 33 , 41 , 121 , 137 , 169 , 177 , 
185 , 193 , 201 , 209 , 217 , 225 , 233 , 241 , 249 , 257 , 265 , 321 , 
329 , 337 , 393 , 401 , 409 , 473 , 481 , 489 , 497 , 505 , 513 , 545 , 
553 , 561 , 569 , 577 , 585 , 593 , 601 , 625 , 633 , 641 , 649 , 657 , 
665 , 673 , 681 , 689 , 697 , 705 , 713 , 721 , 729 , 737 , 745 , 753 , 
761 , 769 , 785 , 793 , 801 , 809 , 817 , 849 , 857 , 865 , 873 , 881 , 
889 , 897 , 905 , 913 , 921 , 929 , 937 , 945 , 969 , 977 , 1009 , 
1057 , 1537 , 1569 , 1601 , 1641 , 1665 , 1825 , 1865 , 1897 , 
1905 , 1913 , 1921 , 1929 , 2265 , 2281 2289 , 2329 , and 2345 ; 
and / or wherein VH - 2 comprises the CDR1 sequence , the 
CDR2 sequence and the CDR3 sequence of a VH amino acid 
sequence selected from any one of SEQ ID NOs : 21 , 29 , 37 , 
45 , 125 , 141 , 173 , 181 , 189 , 197 , 205 , 213 , 221 , 229 , 237 , 
245 , 253 , 261 , 269 , 325 , 333 , 341 , 397 , 405 , 413 , 477 , 485 , 
493 , 501 , 509 , 517 , 549 , 557 , 565 , 573 , 581 , 589 , 597 , 605 , 
629 , 637 , 645 , 653 , 661 , 669 , 677 , 685 , 693 , 701 , 709 , 717 , 
725 , 733 , 741 , 749 , 757 , 765 , 773 , 789 , 797 , 805 , 813 , 821 , 
853 , 861 , 869 , 877 , 885 , 893 , 901 , 909 , 917 , 925 , 933 , 941 , 
949 , 973 , 981 , 1013 , 1061 , 1541 , 1573 , 1605 , 1645 , 1669 , 
1829 , 1869 , 1901 , 1909 , 1917 , 1925 , 1933 , 2269 , 2285 , 
2293 , 2333 , and 2349 . 
[ 0012 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , VH - 1 or VH - 3 comprises an amino acid 
sequence that is at least 80 % , at least 85 % , at least 90 % , at 
least 95 % , at least 99 % or 100 % identical to a Vy amino acid 
sequence selected from any one of SEQ ID NOs : 5 , 13 , 21 , 
29 , 37 , 45 , 53 , 61 , 69 , 77 , 85 , 93 , 101 , 109 , 117 , 125 , 133 , 
149 , 157 , 165 , 173 , 181 , 197 , 205 , 237 , 245 , 261 , 277 , 285 , 
293 , 301 , 309 , 317 , 325 , 333 , 341 , 349 , 357 , 365 , 373 , 381 , 
389 , 397 , 405 , 413 , 421 , 429 , 437 , 445 , 453 , 461 , 469 , 485 , 
493 , 501 , 525 , 533 , 541 , 549 , 557 , 565 , 613 , 621 , 685 , 693 , 
701 , 709 , 717 , 725 , 733 , 741 , 749 , 757 , 765 , 773 , 781 , 789 , 
797 , 805 , 813 , 821 , 829 , 837 , 845 , 853 , 861 , 869 , 877 , 885 , 
893 , 949 , 957 , 965 , 981 , 989 , 997 , 1005 , 1013 , 1021 , 1029 , 
1037 , 1045 , 1053 , 1069 , 1077 , 1085 , 1093 , 1101 , 1109 , 
1117 , 1125 , 1133 , 1141 , 1149 , 1157 , 1165 , 1173 , 1181 , 1189 , 
1197 , 1205 , 1213 , 1221 , 1229 , 1237 , 1245 , 1253 , 1261 , 
1269 , 1277 , 1285 , 1293 , 1301 , 1309 , 1317 , 1325 , 1333 , 
1341 , 1349 , 1357 , 1365 , 1373 , 1381 , 1389 , 1397 , 1405 , 

1413 , 1421 , 1429 , 1437 , 1445 , 1453 , 1461 , 1469 , 1477 , 
1485 , 1493 , 1501 , 1509 , 1517 , 1525 , 1533 , 1549 , 1557 , 
1565 , 1573 , 1581 , 1589 , 1597 , 1605 , 1613 , 1621 , 1629 , 
1637 , 1653 , 1661 , 1677 , 1685 , 1693 , 1701 , 1709 , 1717 , 
1725 , 1733 , 1741 , 1749 , 1757 , 1765 , 1773 , 1781 , 1789 , 
1797 , 1805 , 1813 , 1821 , 1837 , 1845 , 1853 , 1861 , 1869 , 
1877 , 1885 , 1893 , 1917 , 1941 , 1949 , 1957 , 1965 , 1973 , 
1981 , 1989 , 1997 , 2005 , 2013 , 2021 , 2029 , 2037 , 2045 , 
2053 , 2061 , 2069 , 2077 , 2085 , 2093 , 2101 , 2109 , 2117 , 
2125 , 2133 , 2141 , 2149 , 2157 , 2165 , 2173 , 2181 , 2189 , 
2197 , 2205 , 2213 , 2221 , 2229 , 2237 , 2245 , 2253 , 2261 , 
2269 , 2277 , 2285 , 2301 , 2309 , 2317 , 2325 , 2333 , 2341 , and 
2349 ; and / or the VL - 1 or VL - 3 comprises an amino acid 
sequence that is at least 80 % , at least 85 % , at least 90 % , at 
least 95 % , at least 99 % or 100 % identical to a V , amino acid 
sequence selected from any one of SEQ ID NOs : 1 , 9 , 17 , 
25 , 33 , 41 , 49 , 57 , 65 , 73 , 81 , 89 , 97 , 105 , 113 , 121 , 129 , 
145 , 153 , 161 , 169 , 177 , 193 , 201 , 233 , 241 , 257 , 273 , 281 , 
289 , 297 , 305 , 313 , 321 , 329 , 337 , 345 , 353 , 361 , 369 , 377 , 
385 , 393 , 401 , 409 , 417 , 425 , 433 , 441 , 449 , 457 , 465 , 481 , 
489 , 497 , 521 , 529,537 , 545 , 553 , 561 , 609 , 617 , 681 , 689 , 
697 , 705 , 713 , 721 , 729 , 737 , 745 , 753 , 761 , 769 , 777 , 785 , 
793 , 801 , 809 , 817 , 825 , 833 , 841 , 849 , 857,865 , 873 , 881 , 
889 , 945 , 953 , 961 , 977 , 985 , 993 , 1001 , 1009 , 1017 , 1025 , 
1033 , 1041 , 1049 , 1065 , 1073 , 1081 , 1089 , 1097 , 1105 , 
1113 , 1121 , 1129 , 1137 , 1145 , 1153 , 1161 , 1169 , 1177 , 1185 , 
1193 , 1201 , 1209 , 1217 , 1225 , 1233 , 1241 , 1249 , 1257 , 
1265 , 1273 , 1281 , 1289 , 1297 , 1305 , 1313 , 1321 , 1329 , 
1337 , 1345 , 1353 , 1361 , 1369 , 1377 , 1385 , 1393 , 1401 , 
1409 , 1417 , 1425 , 1433 , 1441 , 1449 , 1457 , 1465 , 1473 , 
1481 , 1489 , 1497 , 1505 , 1513 , 1521 , 1529 , 1545 , 1553 , 
1561 , 1569 , 1577 , 1585 , 1993 , 1601 , 1609 , 1617 , 1625 , 
1633 , 1649 , 1657 , 1673 , 1681 , 1689 , 1697 , 1705 , 1713 , 
1721 , 1729 , 1737 , 1745 , 1753 , 1761 , 1769 , 1777 , 1785 , 
1793 , 1801 , 1809 , 1817 , 1833 , 1841 , 1849 , 1857 , 1865 , 
1873 , 1881 , 1889 , 1913 , 1937 , 1945 , 1953 , 1961 , 1969 , 
1977 , 1985 , 1993 , 2001 , 2009 , 2017 , 2025 , 2033 , 2041 , 
2049 , 2057 , 2065 , 2073 , 2081 , 2089 , 2097 , 2105 , 2113 , 
2121 , 2129 , 2137 , 2145 , 2153 , 2161 , 2169 , 2177 , 2185 , 
2193 , 2201 , 2209 , 2217 , 2225 , 2233 , 2241 , 2249 , 2257 , 
2265 , 2273 , 2281 , 2297 , 2305 , 2313 , 2321 , 2329 , 2337 and 
2345 . 

[ 0013 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , VH - 2 or VH - 4 comprises an amino acid 
sequence that is at least 80 % , at least 85 % , at least 90 % , at 
least 95 % , at least 99 % or 100 % identical to a Vyamino acid 
sequence selected from any one of SEQ ID NOs : 21 , 29 , 37 , 
45 , 125 , 141 , 173 , 181 , 189 , 197 , 205 , 213 , 221 , 229 , 237 , 
245 , 253 , 261 , 269 , 325 , 333 , 341 , 397 , 405 , 413 , 477 , 485 , 
493 , 501 , 509 , 517 , 549 , 557 , 565 , 573 , 581 , 589 , 597 , 605 , 
629 , 637 , 645 , 653 , 661 , 669 , 677 , 685 , 693 , 701 , 709 , 717 , 
725 , 733 , 741 , 749 , 757 , 765 , 773 , 789 , 797 , 805 , 813 , 821 , 
853 , 861 , 869 , 877 , 885 , 893 , 901 , 909 , 917 , 925 , 933 , 941 , 
949 , 973 , 981 , 1013 , 1061 , 1541 , 1573 , 1605 , 1645 , 1669 , 
1829 , 1869 , 1901 , 1909 , 1917 , 1925 , 1933 , 2269 , 2285 , 
2293 , 2333 , and 2349 ; and / or VL - 2 or VL - 4 comprises an 
amino acid sequence that is at least 80 % , at least 85 % , at 
least 90 % , at least 95 % , at least 99 % , or 100 % identical to 
a VL amino acid sequence selected from any one of SEQ ID 
NOs : 17 , 25 , 33 , 41 , 121 , 137 , 169 , 177 , 185 , 193 , 201 , 209 , 
217 , 225 , 233 , 241 , 249 , 257 , 265 , 321 , 329 , 337 , 393 , 401 , 
409 , 473 , 481 , 489 , 497 , 505 , 513 , 545 , 553 , 561 , 569 , 577 , 
585 , 593 , 601 , 625 , 633 , 641 , 649 , 657 , 665 , 673 , 681 , 689 , 
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697 , 705 , 713 , 721 , 729 , 737 , 745 , 753 , 761 , 769 , 785 , 793 , 
801 , 809 , 817,849 , 857 , 865 , 873 , 881 , 889 , 897 , 905 , 913 , 
921 , 929 , 937 , 945,969 , 977 , 1009 , 1057 , 1537 , 1569 , 1601 , 
1641 , 1665 , 1825 , 1865 , 1897 , 1905 , 1913 , 1921 , 1929 , 
2265 , 2281 2289 , 2329 , and 2345 . 
[ 0014 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , each of VL - 1 and VH - 1 comprise a V , amino 
acid sequence and a Vy amino acid sequence selected from 
the group consisting of SEQ ID NOs : 1 and 5 respectively ; 
SEQ ID NOs : 9 and 13 respectively ; SEQ ID NOs : 17 and 
21 respectively ; SEQ ID NOs : 25 and 29 respectively ; SEQ 
ID NOs : 33 and 37 respectively ; SEQ ID NOs : 41 and 45 
respectively ; SEQ ID NOs : 49 and 53 respectively ; SEQ ID 
NOs : 57 and 61 respectively ; SEQ ID NOs : 73 and 77 
respectively ; SEQ ID NOs : 89 and 93 respectively ; SEQ ID 
NOs : 97 and 101 respectively ; SEQ ID NOs : 105 and 109 
respectively ; SEQ ID NOs : 113 and 117 respectively ; SEQ 
ID NOs : 121 and 125 respectively ; SEQ ID NOs : 129 and 
133 respectively ; SEQ ID NO : 145 and 149 respectively ; 
SEQ ID NOs : 161 and 165 respectively ; SEQ ID NOs : 169 
and 173 respectively ; SEQ ID NOs : 177 and 181 respec 
tively ; SEQ ID NOs : 193 and 197 respectively ; SEQ ID 
NOs : 201 and 205 respectively ; SEQ ID NOs : 233 and 237 
respectively ; SEQ ID NOs : 241 and 245 respectively ; SEQ 
ID NOs : 257 and 261 respectively ; SEQ ID NOs : 273 and 
277 respectively ; SEQ ID NOs : 281 and 285 respectively ; 
SEQ ID NOs : 289 and 293 respectively ; SEQ ID NOs : 297 
and 301 respectively ; SEQ ID NOs : 305 and 309 respec 
tively ; SEQ ID NOs : 313 and 317 respectively ; SEQ ID 
NOs : 321 and 325 respectively ; SEQ ID NOs : 329 and 333 
respectively ; SEQ ID NOs : 337 and 341 respectively ; SEQ 
ID NOs : 345 and 349 respectively ; SEQ ID NOs : 353 and 
357 respectively ; SEQ ID NOs : 361 and 365 respectively ; 
SEQ ID NOs : 369 and 373 respectively ; SEQ ID NOs : 377 
and 381 respectively ; SEQ ID NOs : 385 and 389 respec 
tively ; SEQ ID NOs : 393 and 397 respectively ; SEQ ID 
NOs : 401 and 405 respectively ; SEQ ID NOs : 409 and 413 
respectively ; SEQ ID NOs : 417 and 421 respectively ; SEQ 
ID NOs : 425 and 429 respectively ; SEQ ID NOs : 433 and 
437 respectively ; SEQ ID NOs : 441 and 445 respectively ; 
SEQ ID NOs : 449 and 453 respectively ; SEQ ID NOs : 457 
and 461 respectively ; SEQ ID NOs : 465 and 469 respec 
tively ; SEQ ID NOs : 481 and 485 respectively ; SEQ ID 
NOs : 489 and 493 respectively ; SEQ ID NOs : 497 and 501 
respectively ; SEQ ID NO : 521 and 525 respectively ; SEQ 
ID NOs : 529 and 533 respectively ; SEQ ID NOs : 537 and 
541 respectively ; SEQ ID NOs : 545 and 549 respectively ; 
SEQ ID NOs : 553 and 557 respectively ; SEQ ID NOs : 561 
and 565 respectively ; SEQ ID NOs : 609 and 613 respec 
tively ; SEQ ID NOs : 617 and 621 respectively ; SEQ ID 
NOs : 681 and 685 respectively ; SEQ ID NOs : 689 and 693 
respectively ; SEQ ID NOs : 697 and 701 respectively ; SEQ 
ID NOs : 705 and 709 respectively ; SEQ ID NOs : 713 and 
717 respectively ; SEQ ID NOs : 721 and 725 respectively ; 
SEQ ID NOs : 729 and 733 respectively ; SEQ ID NOs : 737 
and 741 respectively ; SEQ ID NOs : 745 and 749 respec 
tively ; SEQ ID NOs : 753 and 757 respectively ; SEQ ID 
NOs : 761 and 765 respectively ; SEQ ID NOs : 769 and 773 
respectively ; SEQ ID NOs : 785 and 789 respectively ; SEQ 
ID NOs : 793 and 797 respectively ; SEQ ID NOs : 801 and 
805 respectively ; SEQ ID NOs : 809 and 813 respectively ; 
SEQ ID NOs : 817 and 821 respectively ; SEQ ID NOs : 825 
and 829 respectively ; SEQ ID NOs : 833 and 837 respec 

tively ; SEQ ID NOs : 841 and 845 respectively ; SEQ ID 
NOs : 849 and 853 respectively ; SEQ ID NOs : 857 and 861 
respectively ; SEQ ID NO : 865 and 869 respectively ; SEQ 
ID NOs : 873 and 877 respectively ; SEQ ID NOs : 881 and 
885 respectively ; SEQ ID NOs : 889 and 893 respectively ; 
SEQ ID NOs : 945 and 949 respectively ; SEQ ID NOs : 953 
and 957 respectively ; SEQ ID NOs : 961 and 965 respec 
tively ; SEQ ID NOs : 977 and 981 respectively ; SEQ ID 
NOs : 985 and 989 respectively ; SEQ ID NOs : 993 and 997 
respectively ; SEQ ID NO : 1001 and 1005 respectively ; 
SEQ ID NOs : 1009 and 1013 respectively ; SEQ ID NOs : 
1017 and 1021 respectively ; SEQ ID NOs : 1025 and 1029 
respectively ; SEQ ID NOs : 1033 and 1037 respectively ; 
SEQ ID NOs : 1041 and 1045 respectively ; SEQ ID NOs : 
1065 and 1069 respectively ; SEQ ID NOs : 1073 and 1077 
respectively ; SEQ ID NOs : 1081 and 1085 respectively ; 
SEQ ID NOs : 1089 and 1093 respectively ; SEQ ID NOs : 
1097 and 1101 respectively ; SEQ ID NOs : 1113 and 1117 
respectively ; SEQ ID NOs : 1121 and 1125 respectively ; 
SEQ ID NOs : 1129 and 1133 respectively ; SEQ ID NOs : 
1137 and 1141 respectively ; SEQ ID NOs : 1145 and 1149 
respectively ; SEQ ID NOs : 1153 and 1157 respectively ; 
SEQ ID NOs : 1161 and 1165 respectively ; SEQ ID NOs : 
1169 and 1173 respectively ; SEQ ID NOs : 1185 and 1189 
respectively ; SEQ ID NOs : 1193 and 1197 respectively ; 
SEQ ID NOs : 1201 and 1205 respectively ; SEQ ID NOs : 
1209 and 1213 respectively ; SEQ ID NOs : 1217 and 1221 
respectively ; SEQ ID NOs : 1225 and 1229 respectively ; 
SEQ ID NOs : 1233 and 1237 respectively ; SEQ ID NOs : 
1241 and 1245 respectively ; SEQ ID NOs : 1249 and 1253 
respectively ; SEQ ID NOs : 1257 and 1261 respectively ; 
SEQ ID NOs : 1265 and 1269 respectively ; SEQ ID NOs : 
1273 and 1277 respectively ; SEQ ID NOs : 1281 and 1285 
respectively ; SEQ ID NOs : 1289 and 1293 respectively ; 
SEQ ID NOs : 1297 and 1301 respectively ; SEQ ID NOs : 
1305 and 1309 respectively ; SEQ ID NOs : 1313 and 1317 
respectively ; SEQ ID NOs : 1321 and 1325 respectively , 
SEQ ID NOs : 1329 and 1333 respectively ; SEQ ID NOs : 
1337 and 1341 respectively ; SEQ ID NOs : 1345 and 1349 
respectively ; SEQ ID NOs : 1353 and 1357 respectively ; 
SEQ ID NOs : 1361 and 1365 respectively ; SEQ ID NOs : 
1369 and 1373 respectively ; SEQ ID NOs : 1377 and 1381 
respectively ; SEQ ID NOs : 1385 and 1389 respectively ; 
SEQ ID NOs : 1393 and 1397 respectively ; SEQ ID NOs : 
1401 and 1405 respectively ; SEQ ID NOs : 1409 and 1413 
respectively ; SEQ ID NOs : 1417 and 1421 respectively ; 
SEQ ID NOs : 1433 and 1437 respectively ; SEQ ID NOs : 
1441 and 1445 respectively ; SEQ ID NOs : 1457 and 1461 
respectively ; SEQ ID NOs : 1465 and 1469 respectively ; 
SEQ ID NOs : 1473 and 1477 respectively ; SEQ ID NOs : 
1481 and 1485 respectively ; SEQ ID NOs : 1489 and 1493 
respectively ; SEQ ID NOs : 1497 and 1501 respectively ; 
SEQ ID NOs : 1505 and 1509 respectively ; SEQ ID NOs : 
1513 and 1517 respectively ; SEQ ID NOs : 1521 and 1525 
respectively ; SEQ ID NOs : 1529 and 1533 respectively ; 
SEQ ID NOs : 1545 and 1549 respectively ; SEQ ID NOs : 
1553 and 1557 respectively ; SEQ ID NOs : 1561 and 1565 
respectively ; SEQ ID NOs : 1569 and 1573 respectively ; 
SEQ ID NOs : 1577 and 1581 respectively ; SEQ ID NOs : 
1585 and 1589 respectively ; SEQ ID NOs : 1593 and 1597 
respectively ; SEQ ID NOs : 1601 and 1605 respectively ; 
SEQ ID NOs : 1609 and 1613 respectively ; SEQ ID NOs : 
1617 and 1621 respectively ; SEQ ID NOs : 1625 and 1629 
respectively ; SEQ ID NOs : 1633 and 1637 respectively ; 
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SEQ ID NOs : 1649 and 1653 respectively ; SEQ ID NOs : 
1657 and 1661 respectively ; SEQ ID NOs : 1673 and 1677 
respectively ; SEQ ID NOs : 1681 and 1685 respectively ; 
SEQ ID NOs : 1689 and 1693 respectively ; SEQ ID NOs : 
1697 and 1701 respectively ; SEQ ID NOs : 1705 and 1709 
respectively ; SEQ ID NOs : 1713 and 1717 respectively ; 
SEQ ID NOs : 1721 and 1725 respectively ; SEQ ID NOs : 
1729 and 1733 respectively ; SEQ ID NOs : 1737 and 1741 
respectively ; SEQ ID NOs : 1745 and 1749 respectively ; 
SEQ ID NOs : 1753 and 1757 respectively ; SEQ ID NOs : 
1761 and 1765 respectively ; SEQ ID NOs : 1769 and 1773 
respectively ; SEQ ID NOs : 1777 and 1781 respectively ; 
SEQ ID NOs : 1785 and 1789 respectively ; SEQ ID NOs : 
1793 and 1797 respectively ; SEQ ID NOs : 1801 and 1805 
respectively ; SEQ ID NOs : 1809 and 1813 respectively ; 
SEQ ID NOs : 1817 and 1821 respectively ; SEQ ID NOs : 
1833 and 1837 respectively ; SEQ ID NOs : 1841 and 1845 
respectively ; SEQ ID NOs : 1849 and 1853 respectively ; 
SEQ ID NOs : 1857 and 1861 respectively ; SEQ ID NOs : 
1865 and 1869 respectively ; SEQ ID NOs : 1873 and 1877 
respectively ; SEQ ID NOs : 1881 and 1885 respectively ; 
SEQ ID NOs : 1889 and 1893 respectively ; SEQ ID NOs : 
1913 and 1917 respectively ; SEQ ID NOs : 1937 and 1941 
respectively ; SEQ ID NOs : 1945 and 1949 respectively ; 
SEQ ID NOs : 1953 and 1957 respectively ; SEQ ID NOs : 
1961 and 1965 respectively ; SEQ ID NOs : 1969 and 1973 
respectively ; SEQ ID NOs : 1977 and 1981 respectively ; 
SEQ ID NOs : 1985 and 1989 respectively ; SEQ ID NOs : 
1993 and 1997 respectively ; SEQ ID NOs : 2001 and 2005 
respectively ; SEQ ID NOs : 2009 and 2013 respectively ; 
SEQ ID NOs : 2017 and 2021 respectively ; SEQ ID NOs : 
2025 and 2029 respectively ; SEQ ID NOs : 2033 and 2037 
respectively ; SEQ ID NOs : 2041 and 2045 respectively ; 
SEQ ID NOs : 2049 and 2053 respectively ; SEQ ID NOs : 
2057 and 2061 respectively ; SEQ ID NOs : 2065 and 2069 
respectively ; SEQ ID NOs : 2073 and 2077 respectively ; 
SEQ ID NOs : 2081 and 2085 respectively ; SEQ ID NOs : 
2089 and 2093 respectively ; SEQ ID NOs : 2097 and 2101 
respectively ; SEQ ID NOs : 2105 and 2109 respectively ; 
SEQ ID NOs : 2113 and 2117 respectively ; SEQ ID NOs : 
2121 and 2125 respectively ; SEQ ID NOs : 2129 and 2133 
respectively ; SEQ ID NOs : 2137 and 2141 respectively ; 
SEQ ID NOs : 2145 and 2149 respectively ; SEQ ID NOs : 
2153 and 2157 respectively ; SEQ ID NOs : 2161 and 2165 
respectively ; SEQ ID NOs : 2169 and 2173 respectively ; 
SEQ ID NOs : 2177 and 2181 respectively ; SEQ ID NOs : 
2185 and 2189 respectively ; SEQ ID NOs : 2193 and 2197 
respectively ; SEQ ID NOs : 2201 and 2205 respectively ; 
SEQ ID NOs : 2209 and 2213 respectively ; SEQ ID NOs : 
2217 and 2221 respectively ; SEQ ID NOs : 2225 and 2229 
respectively ; SEQ ID NOs : 2233 and 2237 respectively ; 
SEQ ID NOs : 2241 and 2245 respectively ; SEQ ID NOs : 
2249 and 2253 respectively ; SEQ ID NOs : 2257 and 2261 
respectively ; SEQ ID NOs : 2273 and 2277 respectively ; 
SEQ ID NOs : 2281 and 2285 respectively ; SEQ ID NOs : 
2305 and 2309 respectively ; SEQ ID NOs : 2313 and 2317 
respectively ; SEQ ID NOs : 2321 and 2325 respectively ; 
SEQ ID NOs : 2329 and 2333 respectively ; SEQ ID NOs : 
2337 and 2341 respectively ; and SEQ ID NOs : 2345 and 
2349 respectively . 
[ 0015 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , each of VL - 3 and VH - 3 comprise a V? amino 
acid sequence and a Vy amino acid sequence selected from 

the group consisting of SEQ ID NO : 1 and 5 respectively ; 
SEQ ID NOs : 9 and 13 respectively ; SEQ ID NOs : 17 and 
21 respectively ; SEQ ID NOs : 25 and 29 respectively ; SEQ 
ID NOs : 33 and 37 respectively ; SEQ ID NOs : 41 and 45 
respectively ; SEQ ID NOs : 49 and 53 respectively ; SEQ ID 
NOs : 57 and 61 respectively ; SEQ ID NOs : 73 and 77 
respectively ; SEQ ID NOs : 89 and 93 respectively ; SEQ ID 
NOs : 97 and 101 respectively ; SEQ ID NOs : 105 and 109 
respectively ; SEQ ID NOs : 113 and 117 respectively ; SEQ 
ID NOs : 121 and 125 respectively ; SEQ ID NOs : 129 and 
133 respectively ; SEQ ID NOs : 145 and 149 respectively ; 
SEQ ID NOs : 161 and 165 respectively ; SEQ ID NOs : 169 
and 173 respectively ; SEQ ID NOs : 177 and 181 respec 
tively ; SEQ ID NOs : 193 and 197 respectively ; SEQ ID 
NOs : 201 and 205 respectively ; SEQ ID NOs : 233 and 237 
respectively ; SEQ ID NOs : 241 and 245 respectively ; SEQ 
ID NOs : 257 and 261 respectively ; SEQ ID NOs : 273 and 
277 respectively ; SEQ ID NOs : 281 and 285 respectively ; 
SEQ ID NOs : 289 and 293 respectively ; SEQ ID NOs : 297 
and 301 respectively ; SEQ ID NOs : 305 and 309 respec 
tively ; SEQ ID NOs : 313 and 317 respectively ; SEQ ID 
NOs : 321 and 325 respectively ; SEQ ID NOs : 329 and 333 
respectively ; SEQ ID NOs : 337 and 341 respectively ; SEQ 
ID NOs : 345 and 349 respectively ; SEQ ID NOs : 353 and 
357 respectively ; SEQ ID NOs : 361 and 365 respectively ; 
SEQ ID NOs : 369 and 373 respectively ; SEQ ID NOs : 377 
and 381 respectively ; SEQ ID NOs : 385 and 389 respec 
tively ; SEQ ID NOs : 393 and 397 respectively ; SEQ ID 
NOs : 401 and 405 respectively ; SEQ ID NOs : 409 and 413 
respectively ; SEQ ID NOs : 417 and 421 respectively ; SEQ 
ID NOs : 425 and 429 respectively ; SEQ ID NOs : 433 and 
437 respectively ; SEQ ID NOs : 441 and 445 respectively ; 
SEQ ID NOs : 449 and 453 respectively ; SEQ ID NOs : 457 
and 461 respectively ; SEQ ID NOs : 465 and 469 respec 
tively ; SEQ ID NOs : 481 and 485 respectively ; SEQ ID 
NOs : 489 and 493 respectively ; SEQ ID NOs : 497 and 501 
respectively ; SEQ ID NOs : 521 and 525 respectively ; SEQ 
ID NOs : 529 and 533 respectively ; SEQ ID NOs : 537 and 
541 respectively ; SEQ ID NOs : 545 and 549 respectively ; 
SEQ ID NOs : 553 and 557 respectively ; SEQ ID NOs : 561 
and 565 respectively ; SEQ ID NOs : 609 and 613 respec 
tively ; SEQ ID NOs : 617 and 621 respectively ; SEQ ID 
NOs : 681 and 685 respectively ; SEQ ID NOs : 689 and 693 
respectively ; SEQ ID NOs : 697 and 701 respectively ; SEQ 
ID NOs : 705 and 709 respectively ; SEQ ID NOs : 713 and 
717 respectively ; SEQ ID NOs : 721 and 725 respectively ; 
SEQ ID NOs : 729 and 733 respectively ; SEQ ID NOs : 737 
and 741 respectively ; SEQ ID NOs : 745 and 749 respec 
tively ; SEQ ID NOs : 753 and 757 respectively ; SEQ ID 
NOs : 761 and 765 respectively ; SEQ ID NOs : 769 and 773 
respectively ; SEQ ID NOs : 785 and 789 respectively ; SEQ 
ID NOs : 793 and 797 respectively ; SEQ ID NOs : 801 and 
805 respectively ; SEQ ID NOs : 809 and 813 respectively ; 
SEQ ID NOs : 817 and 821 respectively ; SEQ ID NOs : 825 
and 829 respectively ; SEQ ID NOs : 833 and 837 respec 
tively ; SEQ ID NOs : 841 and 845 respectively ; SEQ ID 
NOs : 849 and 853 respectively ; SEQ ID NOs : 857 and 861 
respectively ; SEQ ID NOs : 865 and 869 respectively ; SEQ 
ID NOs : 873 and 877 respectively ; SEQ ID NOs : 881 and 
885 respectively ; SEQ ID NOs : 889 and 893 respectively ; 
SEQ ID NOs : 945 and 949 respectively ; SEQ ID NOs : 953 
and 957 respectively ; SEQ ID NOs : 961 and 965 respec 
tively ; SEQ ID NOs : 977 and 981 respectively ; SEQ ID 
NOs : 985 and 989 respectively ; SEQ ID NOs : 993 and 997 
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respectively ; SEQ ID NO : 1001 and 1005 respectively ; 
SEQ ID NOs : 1009 and 1013 respectively ; SEQ ID NOs : 
1017 and 1021 respectively ; SEQ ID NOs : 1025 and 1029 
respectively ; SEQ ID NOs : 1033 and 1037 respectively ; 
SEQ ID NOs : 1041 and 1045 respectively ; SEQ ID NOs : 
1065 and 1069 respectively ; SEQ ID NOs : 1073 and 1077 
respectively ; SEQ ID NOs : 1081 and 1085 respectively ; 
SEQ ID NOs : 1089 and 1093 respectively ; SEQ ID NOs : 
1097 and 1101 respectively ; SEQ ID NOs : 1113 and 1117 
respectively ; SEQ ID NOs : 1121 and 1125 respectively ; 
SEQ ID NOs : 1129 and 1133 respectively ; SEQ ID NOs : 
1137 and 1141 respectively ; SEQ ID NOs : 1145 and 1149 
respectively ; SEQ ID NOs : 1153 and 1157 respectively ; 
SEQ ID NOs : 1161 and 1165 respectively ; SEQ ID NOs : 
1169 and 1173 respectively ; SEQ ID NOs : 1185 and 1189 
respectively ; SEQ ID NOs : 1193 and 1197 respectively ; 
SEQ ID NOs : 1201 and 1205 respectively ; SEQ ID NOs : 
1209 and 1213 respectively ; SEQ ID NOs : 1217 and 1221 
respectively ; SEQ ID NOs : 1225 and 1229 respectively ; 
SEQ ID NOs : 1233 and 1237 respectively ; SEQ ID NOs : 
1241 and 1245 respectively ; SEQ ID NOs : 1249 and 1253 
respectively ; SEQ ID NOs : 1257 and 1261 respectively ; 
SEQ ID NOs : 1265 and 1269 respectively ; SEQ ID NOs : 
1273 and 1277 respectively ; SEQ ID NOs : 1281 and 1285 
respectively ; SEQ ID NOs : 1289 and 1293 respectively ; 
SEQ ID NOs : 1297 and 1301 respectively ; SEQ ID NOs : 
1305 and 1309 respectively ; SEQ ID NOs : 1313 and 1317 
respectively ; SEQ ID NOs : 1321 and 1325 respectively ; 
SEQ ID NOs : 1329 and 1333 respectively ; SEQ ID NOs : 
1337 and 1341 respectively ; SEQ ID NOs : 1345 and 1349 
respectively ; SEQ ID NOs : 1353 and 1357 respectively ; 
SEQ ID NOs : 1361 and 1365 respectively ; SEQ ID NOs : 
1369 and 1373 respectively ; SEQ ID NOs : 1377 and 1381 
respectively ; SEQ ID NOs : 1385 and 1389 respectively ; 
SEQ ID NOs : 1393 and 1397 respectively ; SEQ ID NOs : 
1401 and 1405 respectively ; SEQ ID NOs : 1409 and 1413 
respectively ; SEQ ID NOs : 1417 and 1421 respectively ; 
SEQ ID NOs : 1433 and 1437 respectively ; SEQ ID NOs : 
1441 and 1445 respectively ; SEQ ID NOs : 1457 and 1461 
respectively ; SEQ ID NO : 1465 and 1469 respectively ; 
SEQ ID NOs : 1473 and 1477 respectively ; SEQ ID NOs : 
1481 and 1485 respectively ; SEQ ID NOs : 1489 and 1493 
respectively ; SEQ ID NOs : 1497 and 1501 respectively ; 
SEQ ID NOs : 1505 and 1509 respectively ; SEQ ID NOs : 
1513 and 1517 respectively ; SEQ ID NOs : 1521 and 1525 
respectively ; SEQ ID NOs : 1529 and 1533 respectively ; 
SEQ ID NOs : 1545 and 1549 respectively ; SEQ ID NOs : 
1553 and 1557 respectively ; SEQ ID NOs : 1561 and 1565 
respectively ; SEQ ID NOs : 1569 and 1573 respectively ; 
SEQ ID NOs : 1577 and 1581 respectively ; SEQ ID NOs : 
1585 and 1589 respectively ; SEQ ID NOs : 1593 and 1597 
respectively ; SEQ ID NOs : 1601 and 1605 respectively ; 
SEQ ID NOs : 1609 and 1613 respectively ; SEQ ID NOs : 
1617 and 1621 respectively ; SEQ ID NOs : 1625 and 1629 
respectively ; SEQ ID NOs : 1633 and 1637 respectively ; 
SEQ ID NOs : 1649 and 1653 respectively ; SEQ ID NOs : 
1657 and 1661 respectively ; SEQ ID NOs : 1673 and 1677 
respectively ; SEQ ID NOs : 1681 and 1685 respectively ; 
SEQ ID NOs : 1689 and 1693 respectively ; SEQ ID NOs : 
1697 and 1701 respectively ; SEQ ID NOs : 1705 and 1709 
respectively ; SEQ ID NOs : 1713 and 1717 respectively ; 
SEQ ID NOs : 1721 and 1725 respectively ; SEQ ID NOs : 
1729 and 1733 respectively ; SEQ ID NOs : 1737 and 1741 
respectively ; SEQ ID NOs : 1745 and 1749 respectively ; 

SEQ ID NOs : 1753 and 1757 respectively ; SEQ ID NOs : 
1761 and 1765 respectively ; SEQ ID NOs : 1769 and 1773 
respectively ; SEQ ID NOs : 1777 and 1781 respectively ; 
SEQ ID NOs : 1785 and 1789 respectively ; SEQ ID NOs : 
1793 and 1797 respectively ; SEQ ID NOs : 1801 and 1805 
respectively ; SEQ ID NOs : 1809 and 1813 respectively ; 
SEQ ID NOs : 1817 and 1821 respectively ; SEQ ID NOs : 
1833 and 1837 respectively ; SEQ ID NOs : 1841 and 1845 
respectively ; SEQ ID NOs : 1849 and 1853 respectively ; 
SEQ ID NOs : 1857 and 1861 respectively ; SEQ ID NOs : 
1865 and 1869 respectively ; SEQ ID NOs : 1873 and 1877 
respectively ; SEQ ID NOs : 1881 and 1885 respectively ; 
SEQ ID NOs : 1889 and 1893 respectively ; SEQ ID NOs : 
1913 and 1917 respectively ; SEQ ID NOs : 1937 and 1941 
respectively ; SEQ ID NOs : 1945 and 1949 respectively ; 
SEQ ID NOs : 1953 and 1957 respectively ; SEQ ID NOs : 
1961 and 1965 respectively ; SEQ ID NOs : 1969 and 1973 
respectively ; SEQ ID NOs : 1977 and 1981 respectively ; 
SEQ ID NOs : 1985 and 1989 respectively ; SEQ ID NOs : 
1993 and 1997 respectively ; SEQ ID NOs : 2001 and 2005 
respectively ; SEQ ID NOs : 2009 and 2013 respectively ; 
SEQ ID NOs : 2017 and 2021 respectively ; SEQ ID NOs : 
2025 and 2029 respectively ; SEQ ID NOs : 2033 and 2037 
respectively ; SEQ ID NOs : 2041 and 2045 respectively ; 
SEQ ID NOs : 2049 and 2053 respectively ; SEQ ID NOs : 
2057 and 2061 respectively ; SEQ ID NOs : 2065 and 2069 
respectively ; SEQ ID NOs : 2073 and 2077 respectively ; 
SEQ ID NOs : 2081 and 2085 respectively ; SEQ ID NOs : 
2089 and 2093 respectively ; SEQ ID NOs : 2097 and 2101 
respectively ; SEQ ID NOs : 2105 and 2109 respectively ; 
SEQ ID NOs : 2113 and 2117 respectively ; SEQ ID NOs : 
2121 and 2125 respectively ; SEQ ID NOs : 2129 and 2133 
respectively ; SEQ ID NOs : 2137 and 2141 respectively ; 
SEQ ID NOs : 2145 and 2149 respectively ; SEQ ID NOs : 
2153 and 2157 respectively ; SEQ ID NOs : 2161 and 2165 
respectively ; SEQ ID NOs : 2169 and 2173 respectively ; 
SEQ ID NOs : 2177 and 2181 respectively ; SEQ ID NOs : 
2185 and 2189 respectively ; SEQ ID NOs : 2193 and 2197 
respectively ; SEQ ID NOs : 2201 and 2205 respectively ; 
SEQ ID NOs : 2209 and 2213 respectively ; SEQ ID NOs : 
2217 and 2221 respectively ; SEQ ID NOs : 2225 and 2229 
respectively ; SEQ ID NOs : 2233 and 2237 respectively ; 
SEQ ID NOs : 2241 and 2245 respectively ; SEQ ID NOs : 
2249 and 2253 respectively ; SEQ ID NOs : 2257 and 2261 
respectively ; SEQ ID NOs : 2273 and 2277 respectively ; 
SEQ ID NOs : 2281 and 2285 respectively ; SEQ ID NOs : 
2305 and 2309 respectively ; SEQ ID NOs : 2313 and 2317 
respectively ; SEQ ID NOs : 2321 and 2325 respectively ; 
SEQ ID NOs : 2329 and 2333 respectively ; SEQ ID NOs : 
2337 and 2341 respectively ; and SEQ ID NOs : 2345 and 
2349 respectively . 
[ 0016 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , each of VL - 1 and VH - 1 comprise a V. amino 
acid sequence and a Vh amino acid sequence selected from 
the group consisting of SEQ ID NOs : 9 and 13 respectively ; 
SEQ ID NOs : 49 and 53 respectively ; SEQ ID NOs : 57 and 
61 respectively ; SEQ ID NO : 65 and 69 respectively ; SEQ 
ID NOs : 81 and 85 respectively ; SEQ ID NOs : 153 and 157 
respectively ; SEQ ID NOs : 161 and 165 respectively ; SEQ 
ID NOs : 193 and 197 respectively ; SEQ ID NOs : 201 and 
205 respectively ; SEQ ID NO : 273 and 277 respectively ; 
SEQ ID NOs : 281 and 285 respectively ; SEQ ID NOs : 289 
and 293 respectively ; SEQ ID NOs : 297 and 301 respec 

H 
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tively ; SEQ ID NOs : 305 and 309 respectively ; SEQ ID 
NOs : 313 and 317 respectively ; SEQ ID NOs : 361 and 365 
respectively ; SEQ ID NO : 377 and 381 respectively ; SEQ 
ID NOs : 393 and 397 respectively ; SEQ ID NOs : 401 and 
405 respectively ; SEQ ID NOs : 409 and 413 respectively ; 
SEQ ID NOs : 417 and 421 respectively ; SEQ ID NOs : 425 
and 429 respectively ; SEQ ID NOs : 433 and 437 respec 
tively ; SED ID NOs : 441 and 445 respectively ; SEQ ID 
NOs : 449 and 453 respectively ; SEQ ID NOs : 457 and 461 
respectively ; SEQ ID NOs : 465 and 469 respectively ; SEQ 
ID NOs : 681 and 685 respectively ; SEQ ID NOs : 689 and 
693 respectively ; SEQ ID NOs : 697 and 701 respectively ; 
SEQ ID NOs : 705 and 709 respectively ; SEQ ID NOs : 713 
and 717 respectively ; SEQ ID NOs : 721 and 725 respec 
tively ; SEQ ID NOs : 737 and 741 respectively ; SEQ ID 
NOs : 745 and 749 respectively ; SEQ ID NOs : 753 and 757 
respectively ; SEQ ID NOs : 761 and 765 respectively ; SEQ 
ID NOs : 777 and 781 respectively ; SEQ ID NOs : 825 and 
829 respectively ; SEQ ID NOs : 833 and 837 respectively ; 
SEQ ID NOs : 841 and 845 respectively ; SEQ ID NOs : 953 
and 957 respectively ; SEQ ID NOs : 961 and 965 respec 
tively ; SEQ ID NOs : 977 and 981 respectively ; SEQ ID 
NOs : 993 and 997 respectively ; SEQ ID NOs : 1001 and 
1005 respectively ; SEQ ID NOs : 1009 and 1013 respec 
tively ; SEQ ID NOs : 1017 and 1021 respectively ; SEQ ID 
NOs : 1033 and 1037 respectively ; SEQ ID NOs : 1049 and 
1053 respectively ; SEQ ID NOs : 1073 and 1077 respec 
tively ; SEQ ID NOs : 1081 and 1085 respectively ; SEQ ID 
NOs : 1089 and 1093 respectively ; SEQ ID NOs : 1105 and 
1109 respectively ; SEQ ID NOs : 1129 and 1133 respec 
tively ; SEQ ID NOs : 1137 and 1141 respectively ; SEQ ID 
NOs : 1153 and 1157 respectively ; SEQ ID NOs : 1161 and 
1165 respectively ; SEQ ID NOs : 1177 and 1181 respec 
tively ; SEQ ID NOs : 1225 and 1229 respectively ; SEQ ID 
NOs : 1241 and 1245 respectively ; SEQ ID NOs : 1257 and 
1261 respectively ; SEQ ID NOs : 1265 and 1269 respec 
tively ; SEQ ID NOs : 1297 and 1301 respectively ; SEQ ID 
NOs : 1393 and 1397 respectively ; SEQ ID NOs : 1409 and 
1413 respectively ; SEQ ID NOs : 1425 and 1429 respec 
tively ; SEQ ID NOs : 1441 and 1445 respectively ; SEQ ID 
NOs : 1449 and 1453 respectively ; SEQ ID NOs : 1457 and 
1461 respectively ; SEQ ID NOs : 1465 and 1469 respec 
tively ; SEQ ID NOs : 1473 and 1477 respectively ; SEQ ID 
NOs : 1481 and 1485 respectively ; SEQ ID NOs : 1497 and 
1501 respectively ; SEQ ID NOs : 1505 and 1509 respec 
tively ; SEQ ID NOs : 1513 and 1517 respectively ; SEQ ID 
NOs : 1521 and 1525 respectively ; SED ID NOs : 1529 and 
1533 respectively ; SEQ ID NOs : 1545 and 1549 respec 
tively ; SEQ ID NOs : 1553 and 1557 respectively ; SEQ ID 
NOs : 1561 and 1565 respectively ; SEQ ID NOs : 1569 and 
1573 respectively ; SEQ ID NOs : 1577 and 1581 respec 
tively ; SEQ ID NOs : 1585 and 1589 respectively ; SEQ ID 
NOs : 1609 and 1613 respectively ; SEQ ID NOs : 1617 and 
1621 respectively ; SEQ ID NOs : 1649 and 1653 respec 
tively ; SEQ ID NOs : 1657 and 1661 respectively ; SEQ ID 
NOs : 1673 and 1677 respectively ; SEQ ID NOs : 1689 and 
1693 respectively ; SEQ ID NOs : 1697 and 1701 respec 
tively ; SEQ ID NOs : 1705 and 1709 respectively ; SEQ ID 
NOs : 1713 and 1717 respectively ; SEQ ID NOs : 1721 and 
1725 respectively ; SEQ ID NOs : 1729 and 1733 respec 
tively ; SEQ ID NOs : 1745 and 1749 respectively ; SEQ ID 
NOs : 1753 and 1757 respectively ; SEQ ID NOs : 1761 and 
1765 respectively ; SEQ ID NOs : 1769 and 1773 respec 
tively ; SEQ ID NOs : 1777 and 1781 respectively ; SEQ ID 

NOs : 1785 and 1789 respectively ; SEQ ID NOs : 1793 and 
1797 respectively ; SEQ ID NOs : 1817 and 1821 respec 
tively ; SEQ ID NOs : 1833 and 1837 respectively ; SEQ ID 
NOs : 1841 and 1845 respectively ; SEQ ID NOs : 1849 and 
1853 respectively ; SEQ ID NOs : 1857 and 1861 respec 
tively ; SEQ ID NOs : 1865 and 1869 respectively ; SEQ ID 
NOs : 1889 and 1893 respectively ; SEQ ID NOs : 2257 and 
2261 respectively ; SEQ ID NOs : 2265 and 2269 respec 
tively ; SEQ ID NOs : 2281 and 2285 respectively ; SEQ ID 
NOs : 2297 and 2301 respectively ; SEQ ID NOs : 2305 and 
2309 respectively ; SEQ ID NOs : 2313 and 2317 respec 
tively ; SEQ ID NOs : 2321 and 2325 respectively ; SEQ ID 
NOs : 2329 and 2333 respectively ; SEQ ID NOs : 2337 and 
2341 respectively ; and SEQ ID NOs : 2345 and 2349 respec 
tively . 
[ 0017 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , each of VL - 3 and VH - 3 comprise a V. amino 
acid sequence and a Vh amino acid sequence selected from 
the group consisting of SEQ ID NOs : 9 and 13 respectively ; 
SEQ ID NOs : 49 and 53 respectively ; SEQ ID NOs : 57 and 
61 respectively ; SEQ ID NOs : 65 and 69 respectively ; SEQ 
ID NOs : 81 and 85 respectively ; SEQ ID NOs : 153 and 157 
respectively ; SEQ ID NOs : 161 and 165 respectively ; SEQ 
ID NOs : 193 and 197 respectively ; SEQ ID NOs : 201 and 
205 respectively ; SEQ ID NOs : 273 and 277 respectively ; 
SEQ ID NOs : 281 and 285 respectively ; SEQ ID NOs : 289 
and 293 respectively ; SEQ ID NOs : 297 and 301 respec 
tively ; SEQ ID NOs : 305 and 309 respectively ; SEQ ID 
NOs : 313 and 317 respectively ; SEQ ID NOs : 361 and 365 
respectively ; SEQ ID NOs : 377 and 381 respectively ; SEQ 
ID NOs : 393 and 397 respectively ; SEQ ID NOs : 401 and 
405 respectively ; SEQ ID NOs : 409 and 413 respectively ; 
SEQ ID NOs : 417 and 421 respectively ; SEQ ID NOs : 425 
and 429 respectively ; SEQ ID NOs : 433 and 437 respec 
tively ; SEQ ID NOs : 441 and 445 respectively ; SEQ ID 
NOs : 449 and 453 respectively ; SEQ ID NOs : 457 and 461 
respectively ; SEQ ID NOs : 465 and 469 respectively ; SEQ 
ID NOs : 681 and 685 respectively ; SEQ ID NOs : 689 and 
693 respectively ; SEQ ID NOs : 697 and 701 respectively ; 
SEQ ID NOs : 705 and 709 respectively ; SEQ ID NOs : 713 
and 717 respectively ; SEQ ID NOs : 721 and 725 respec 
tively ; SEQ ID NOs : 737 and 741 respectively ; SEQ ID 
NOs : 745 and 749 respectively ; SEQ ID NOs : 753 and 757 
respectively ; SEQ ID NOs : 761 and 765 respectively ; SEQ 
ID NOs : 777 and 781 respectively ; SEQ ID NOs : 825 and 
829 respectively ; SEQ ID NOs : 833 and 837 respectively ; 
SEQ ID NOs : 841 and 845 respectively ; SEQ ID NOs : 953 
and 957 respectively ; SEQ ID NOs : 961 and 965 respec 
tively ; SEQ ID NOs : 977 and 981 respectively ; SEQ ID 
NOs : 993 and 997 respectively ; SEQ ID NOs : 1001 and 
1005 respectively ; SEQ ID NOs : 1009 and 1013 respec 
tively ; SEQ ID NOs : 1017 and 1021 respectively ; SEQ ID 
NOs : 1033 and 1037 respectively ; SEQ ID NOs : 1049 and 
1053 respectively ; SEQ ID NOs : 1073 and 1077 respec 
tively ; SEQ ID NOs : 1081 and 1085 respectively ; SEQ ID 
NOs : 1089 and 1093 respectively ; SEQ ID NOs : 1105 and 
1109 respectively ; SEQ ID NOs : 1129 and 1133 respec 
tively ; SEQ ID NOs : 1137 and 1141 respectively ; SEQ ID 
NOs : 1153 and 1157 respectively ; SEQ ID NOs : 1161 and 
1165 respectively ; SEQ ID NOs : 1177 and 1181 respec 
tively ; SEQ ID NOs : 1225 and 1229 respectively ; SEQ ID 
NOs : 1241 and 1245 respectively ; SEQ ID NOs : 1257 and 
1261 respectively ; SEQ ID NOs : 1265 and 1269 respec 
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tively ; SEQ ID NOs : 1297 and 1301 respectively ; SEQ ID 
NOs : 1393 and 1397 respectively ; SEQ ID NOs : 1409 and 
1413 respectively ; SEQ ID NOs : 1425 and 1429 respec 
tively ; SEQ ID NOs : 1441 and 1445 respectively ; SEQ ID 
NOs : 1449 and 1453 respectively ; SEQ ID NOs : 1457 and 
1461 respectively ; SEQ ID NOs : 1465 and 1469 respec 
tively ; SEQ ID NOs : 1473 and 1477 respectively ; SEQ ID 
NOs : 1481 and 1485 respectively ; SEQ ID NOs : 1497 and 
1501 respectively ; SEQ ID NOs : 1505 and 1509 respec 
tively ; SEQ ID NOs : 1513 and 1517 respectively ; SEQ ID 
NOs : 1521 and 1525 respectively ; SEQ ID NOs : 1529 and 
1533 respectively ; SEQ ID NOs : 1545 and 1549 respec 
tively ; SEQ ID NOs : 1553 and 1557 respectively ; SEQ ID 
NOs : 1561 and 1565 respectively ; SEQ ID NOs : 1569 and 
1573 respectively ; SEQ ID NOs : 1577 and 1581 respec 
tively ; SEQ ID NOs : 1585 and 1589 respectively ; SEQ ID 
NOs : 1609 and 1613 respectively ; SEQ ID NOs : 1617 and 
1621 respectively ; SEQ ID NOs : 1649 and 1653 respec 
tively ; SEQ ID NO : 1657 and 1661 respectively ; SEQ ID 
NOs : 1673 and 1677 respectively ; SEQ ID NO : 1689 and 
1693 respectively ; SEQ ID NOs : 1697 and 1701 respec 
tively ; SEQ ID NOs : 1705 and 1709 respectively ; SEQ ID 
NOs : 1713 and 1717 respectively ; SEQ ID NOs : 1721 and 
1725 respectively ; SEQ ID NOs : 1729 and 1733 respec 
tively ; SEQ ID NOs : 1745 and 1749 respectively ; SEQ ID 
NOs : 1753 and 1757 respectively ; SEQ ID NOs : 1761 and 
1765 respectively ; SEQ ID NOs : 1769 and 1773 respec 
tively ; SEQ ID NOs : 1777 and 1781 respectively ; SEQ ID 
NOs : 1785 and 1789 respectively ; SEQ ID NOs : 1793 and 
1797 respectively ; SEQ ID NOs : 1817 and 1821 respec 
tively ; SEQ ID NOs : 1833 and 1837 respectively ; SEQ ID 
NOs : 1841 and 1845 respectively ; SEQ ID NOs : 1849 and 
1853 respectively ; SEQ ID NOs : 1857 and 1861 respec 
tively ; SEQ ID NOs : 1865 and 1869 respectively ; SEQ ID 
NOs : 1889 and 1893 respectively ; SEQ ID NOs : 2257 and 
2261 respectively ; SEQ ID NOs : 2265 and 2269 respec 
tively ; SEQ ID NOs : 2281 and 2285 respectively ; SEQ ID 
NOs : 2297 and 2301 respectively ; SEQ ID NOs : 2305 and 
2309 respectively ; SEQ ID NOs : 2313 and 2317 respec 
tively ; SEQ ID NOs : 2321 and 2325 respectively ; SEQ ID 
NOs : 2329 and 2333 respectively ; SEQ ID NOs : 2337 and 
2341 respectively ; and SEQ ID NOs : 2345 and 2349 respec 
tively . 
[ 0018 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , each of VL - 2 and VH - 2 comprise a V. amino 
acid sequence and a Vh amino acid sequence selected from 
the group consisting of SEQ ID NOs : 17 and 21 respec 
tively ; SEQ ID NOs : 25 and 29 respectively ; SEQ ID NOs : 
33 and 37 respectively ; SEQ ID NOs : 41 and 45 respec 
tively ; SEQ ID NOs : 121 and 125 respectively ; SEQ ID 
NOs : 137 and 141 respectively ; SEQ ID NOs : 169 and 173 
respectively ; SEQ ID NO : 177 and 181 respectively ; SEQ 
ID NOs : 185 and 189 respectively ; SEQ ID NOs : 193 and 
197 respectively ; SEQ ID NOs : 201 and 205 respectively ; 
SEQ ID NOs : 209 and 213 respectively ; SEQ ID NOs : 217 
and 221 respectively ; SEQ ID NOs : 225 and 229 respec 
tively ; SEQ ID NOs : 233 and 237 respectively ; SEQ ID 
NOs : 241 and 245 respectively ; SEQ ID NOs : 249 and 253 
respectively ; SEQ ID NOs : 257 and 261 respectively ; SEQ 
ID NOs : 265 and 269 respectively ; SEQ ID NOs : 321 and 
325 respectively ; SEQ ID NOs : 329 and 333 respectively ; 
SEQ ID NOs : 337 and 341 respectively ; SEQ ID NOs : 393 
and 397 respectively ; SEQ ID NOs : 401 and 405 respec 

tively ; SEQ ID NOs : 409 and 413 respectively ; SEQ ID 
NOs : 473 and 477 respectively ; SEQ ID NOs : 481 and 485 
respectively ; SEQ ID NOs : 489 and 493 respectively ; SEQ 
ID NOs : 497 and 501 respectively ; SEQ ID NOs : 505 and 
509 respectively ; SEQ ID NOs : 513 and 517 respectively ; 
SEQ ID NOs : 545 and 549 respectively ; SEQ ID NOs : 553 
and 557 respectively ; SEQ ID NOs : 561 and 565 respec 
tively ; SEQ ID NOs : 569 and 573 respectively ; SEQ ID 
NOs : 577 and 581 respectively ; SEQ ID NOs : 585 and 589 
respectively ; SEQ ID NOs : 593 and 597 respectively ; SEQ 
ID NOs : 601 and 605 respectively ; SEQ ID NOs : 625 and 
629 respectively ; SEQ ID NOs : 633 and 637 respectively ; 
SEQ ID NOs : 641 and 645 respectively ; SEQ ID NOs : 649 
and 653 respectively ; SEQ ID NOs : 657 and 661 respec 
tively ; SEQ ID NOs : 665 and 669 respectively ; SEQ ID 
NOs : 673 and 677 respectively ; SEQ ID NOs : 681 and 685 
respectively ; SEQ ID NOs : 689 and 693 respectively ; SEQ 
ID NOs : 697 and 701 respectively ; SEQ ID NOs : 705 and 
709 respectively ; SEQ ID NOs : 713 and 717 respectively ; 
SEQ ID NOs : 721 and 725 respectively ; SEQ ID NOs : 729 
and 733 respectively ; SEQ ID NOs : 737 and 741 respec 
tively ; SEQ ID NOs : 745 and 749 respectively ; SEQ ID 
NOs : 753 and 757 respectively ; SEQ ID NOs : 761 and 765 
respectively ; SEQ ID NOs : 769 and 773 respectively ; SEQ 
ID NOs : 785 and 789 respectively ; SEQ ID NOs : 793 and 
797 respectively ; SEQ ID NOs : 801 and 805 respectively ; 
SEQ ID NOs : 809 and 813 respectively ; SEQ ID NOs : 817 
and 821 respectively ; SEQ ID NOs : 849 and 853 respec 
tively ; SEQ ID NOs : 857 and 861 respectively ; SEQ ID 
NOs : 865 and 869 respectively ; SEQ ID NOs : 873 and 877 
respectively ; SEQ ID NOs : 881 and 885 respectively ; SEQ 
ID NOs : 889 and 893 respectively ; SEQ ID NOs : 897 and 
901 respectively ; SEQ ID NOs : 905 and 909 respectively ; 
SEQ ID NOs : 913 and 917 respectively ; SEQ ID NOs : 921 
and 925 respectively ; SEQ ID NOs : 929 and 933 respec 
tively ; SEQ ID NOs : 937 and 941 respectively ; SEQ ID 
NOs : 945 and 949 respectively ; SEQ ID NOs : 969 and 973 
respectively ; SEQ ID NO : 977 and 981 respectively ; SEQ 
ID NOs : 1009 and 1013 respectively ; SEQ ID NOs : 1057 
and 1061 respectively ; SEQ ID NOs : 1537 and 1 1541 respec 
tively ; SEQ ID NOs : 1569 and 1573 respectively ; SEQ ID 
NOs : 1601 and 1605 respectively ; SEQ ID NOs : 1641 and 
1645 respectively ; SEQ ID NOs : 1665 and 1669 respec 
tively ; SEQ ID NOs : 1825 and 1829 respectively ; SEQ ID 
NOs : 1865 and 1869 respectively ; SEQ ID NOs : 1897 and 
1901 respectively ; SEQ ID NOs : 1905 and 1909 respec 
tively ; SEQ ID NOs : 1913 and 1917 respectively ; SEQ ID 
NOs : 1921 and 1925 respectively ; SEQ ID NOs : 1929 and 
1933 respectively ; SEQ ID NOs : 2265 and 2269 respec 
tively ; SEQ ID NOs : 2281 and 2285 respectively ; 2289 and 
2293 respectively ; 2329 and 2333 respectively ; and SEQ ID 
NOs : 2345 and 2349 , respectively . 
[ 0019 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , each of VL - 4 and VH - 4 comprise a V? amino 
acid sequence and a Vh amino acid sequence selected from 
the group consisting of SEQ ID NOs : 17 and 21 respec 
tively ; SEQ ID NOs : 25 and 29 respectively ; SEQ ID NOs : 
33 and 37 respectively ; SEQ ID NOs : 41 and 45 respec 
tively ; SEQ ID NOs : 121 and 125 respectively ; SEQ ID 
NOs : 137 and 141 respectively ; SEQ ID NOs : 169 and 173 
respectively ; SEQ ID NOs : 177 and 181 respectively ; SEQ 
ID NOs : 185 and 189 respectively ; SEQ ID NOs : 193 and 
197 respectively ; SEQ ID NOs : 201 and 205 respectively ; 
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SEQ ID NOs : 209 and 213 respectively ; SEQ ID NOs : 217 
and 221 respectively ; SEQ ID NOs : 225 and 229 respec 
tively ; SEQ ID NOs : 233 and 237 respectively ; SEQ ID 
NOs : 241 and 245 respectively ; SEQ ID NOs : 249 and 253 
respectively ; SEQ ID NOs : 257 and 261 respectively ; SEQ 
ID NOs : 265 and 269 respectively ; SEQ ID NOs : 321 and 
325 respectively ; SEQ ID NOs : 329 and 333 respectively ; 
SEQ ID NOs : 337 and 341 respectively ; SEQ ID NOs : 393 
and 397 respectively ; SEQ ID NOs : 401 and 405 respec 
tively ; SEQ ID NOs : 409 and 413 respectively ; SEQ ID 
NOs : 473 and 477 respectively ; SEQ ID NOs : 481 and 485 
respectively ; SEQ ID NO : 489 and 493 respectively ; SEQ 
ID NOs : 497 and 501 respectively ; SEQ ID NOs : 505 and 
509 respectively ; SEQ ID NOs : 513 and 517 respectively ; 
SEQ ID NOs : 545 and 549 respectively ; SEQ ID NOs : 553 
and 557 respectively ; SEQ ID NOs : 561 and 565 respec 
tively ; SEQ ID NOs : 569 and 573 respectively ; SEQ ID 
NOs : 577 and 581 respectively ; SEQ ID NOs : 585 and 589 
respectively ; SEQ ID NO : 593 and 597 respectively ; SEQ 
ID NOs : 601 and 605 respectively ; SEQ ID NOs : 625 and 
629 respectively ; SEQ ID NOs : 633 and 637 respectively ; 
SEQ ID NOs : 641 and 645 respectively ; SEQ ID NOs : 649 
and 653 respectively ; SEQ ID NOs : 657 and 661 respec 
tively ; SEQ ID NOs : 665 and 669 respectively ; SEQ ID 
NOs : 673 and 677 respectively ; SEQ ID NOs : 681 and 685 
respectively ; SEQ ID NOs : 689 and 693 respectively ; SEQ 
ID NOs : 697 and 701 respectively ; SEQ ID NOs : 705 and 
709 respectively ; SEQ ID NOs : 713 and 717 respectively ; 
SEQ ID NOs : 721 and 725 respectively ; SEQ ID NOs : 729 
and 733 respectively ; SEQ ID NOs : 737 and 741 respec 
tively ; SEQ ID NOs : 745 and 749 respectively ; SEQ ID 
NOs : 753 and 757 respectively ; SEQ ID NOs : 761 and 765 
respectively ; SEQ ID NOs : 769 and 773 respectively ; SEQ 
ID NOs : 785 and 789 respectively ; SEQ ID NOs : 793 and 
797 respectively ; SEQ ID NOs : 801 and 805 respectively ; 
SEQ ID NOs : 809 and 813 respectively ; SEQ ID NOs : 817 
and 821 respectively ; SEQ ID NOs : 849 and 853 respec 
tively ; SEQ ID NOs : 857 and 861 respectively ; SEQ ID 
NOs : 865 and 869 respectively ; SEQ ID NOs : 873 and 877 
respectively ; SEQ ID NOs : 881 and 885 respectively ; SEQ 
ID NOs : 889 and 893 respectively ; SEQ ID NOs : 897 and 
901 respectively ; SEQ ID NOs : 905 and 909 respectively ; 
SEQ ID NOs : 913 and 917 respectively ; SEQ ID NOs : 921 
and 925 respectively ; SEQ ID NOs : 929 and 933 respec 
tively ; SEQ ID NOs : 937 and 941 respectively ; SEQ ID 
NOs : 945 and 949 respectively ; SEQ ID NOs : 969 and 973 
respectively ; SEQ ID NOs : 977 and 981 respectively ; SEQ 
ID NOs : 1009 and 1013 respectively ; SEQ ID NOs : 1057 
and 1061 respectively ; SEQ ID NOs : 1537 and 1541 respec 
tively ; SEQ ID NOs : 1569 and 1573 respectively ; SEQ ID 
NOs : 1601 and 1605 respectively ; SEQ ID NOs : 1641 and 
1645 respectively ; SEQ ID NOs : 1665 and 1669 respec 
tively ; SEQ ID NOs : 1825 and 1829 respectively ; SEQ ID 
NOs : 1865 and 1869 respectively ; SEQ ID NOs : 1897 and 
1901 respectively ; SEQ ID NOs : 1905 and 1909 respec 
tively ; SEQ ID NOs : 1913 and 1917 respectively ; SEQ ID 
NOs : 1921 and 1925 respectively ; SEQ ID NOs : 1929 and 
1933 respectively ; SEQ ID NOs : 2265 and 2269 respec 
tively ; SEQ ID NOs : 2281 and 2285 respectively ; 2289 and 
2293 respectively ; 2329 and 2333 respectively ; and SEQ ID 
NOs : 2345 and 2349 , respectively . 
[ 0020 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , the first immunoglobulin or the third immu 

noglobulin binds to a cell surface antigen selected from the 
group consisting of a2b b3 ( Glycoprotein IIb / IIIa ) , a4 , a4b7 , 
a4b7 + aEb7 , a5 , Activin receptor type - 2B , ALK1 , Alpha 
synuclein , amyloid beta , APP , AXL , Blood Group A , CAIX , 
CCL - 2 , CD105 ( endoglin ) , CD115 ( CSF1R ) , CD116a 
( CSF2Ra ) , CD123 , CD152 ( CTLA4 ) , CD184 ( CXCR4 ) , 
CD19 , CD192 ( CCR2 ) , CD194 ( CCR4 ) , CD195 ( CCR5 ) , 
CD20 , CD200 , CD22 , CD221 ( IGF1R ) , CD248 , CD25 , 
CD257 ( BAFF ) , CD26 , CD262 ( DR5 ) , CD276 ( B7H3 ) , 
CD3 , CD30 ( TNFRSF8 ) , CD319 ( SLAMF7 ) , CD33 , CD332 
( FGFR2 ) , CD350 ( FZD10 ) , CD37 , CD371 ( CLEC12A ) , 
CD38 , CD4 , CD49b ( a2 ) , CD51 ( a5 ) , CD52 , CD56 , CD61 
( a4b3 ) , CD70 , CD73 ( NTSE ) , CD74 , CEA , Claudin - 18.2 , 
MET , CRLR , DLL3 , DLL4 , DNA / histone ( H1 ) complex , 
EGFR , EpCAM , EGFR - HER3 , EGFRvIII , EphA3 , ERGT 
( GalNAc ) Tn Antigen , FLT1 , FOLR1 , frizzled family recep 
tor ( FZD ) , Lewis Y , Lewis X , GCGR , GD2 , GD2 a - acetyl , 
GD3 , GM1 , GM1 fucosyl , GM2 , GPA33 , GPNMB , 
GUCY2C , HER2 , HER3 , HGFR ( cMET ) , IgHe , IGLF2 , 
Kallikreins , LINGO1 , LOXL2 , Ly6 / PLAUR domain - con 
taining protein 3 , MADCAMI , MAG , Mesothelin , MT1 
MMP ( MMP14 ) , MUC ) , Mucin SAC , NaPi2b , NeuGc 
GM3 , notch , NOTCH2 / NOTCH3 receptors , OXLDL , 
P - selectin , PCSK9 , PDGFRA , PDGFRa , phosphatidylser 
ine , polysialic acid , PSMA , PVRL4 , RGMA , CD240D 
Blood group D antigen , root plate - specific spondin 3 , serum 
amyloid P component , STEAP - 1 , TACSTD2 , TGFb , 
TWEAKR , TYRP1 , VEGFR2 , VSIR , CD171 ( L1CAM ) , 
CD19 , CD47 , pMHC [ NY - ES01 ] , PMHC [ MART1 ] , pMHC 
[ MAGEA1 ] , PMHC [ Tyrosinase ] , pMHC [ gp100 ] , PMHC 
[ MUC1 ] , pMHC [ tax ] , PMHC [ WT - 1 ] , pMHC [ EBNA - 1 ] , 
PMHC [ LMP2 ] , PMHC [ HTERT ] , GPC3 , CD80 , CD23 , and 
fibronectin extra domain - B . The first immunoglobulin and 
the third immunoglobulin may bind to the same epitope on 
a target cell or two different epitopes on a target cell . In some 
embodiments , the target cell is a cancer cell . 
[ 0021 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , the second immunoglobulin or the fourth 
immunoglobulin bind to an epitope on a white blood cell , a 
monocyte , a lymphocyte , a granulocyte , a macrophage , a T 
cell , a NK cell , a B cell , a NKT cell , an ILC , or neutrophil . 
[ 0022 ] In any of the above embodiments of the heterodi 
meric multispecific antibodies disclosed herein , the second 
immunoglobulin or the fourth immunoglobulin bind to an 
antigen selected from the group consisting of Dabigatran , 
a4 , a4b7 , a4b7 + aEb7 , a5 , AXL , BnDOTA , CD11a ( LFA - 1 ) , 
CD3 , CD4 , CD8 , CD16 , CD19 , CD22 , CD23 , CD25 , CD28 , 
CD30 ( TNFRSF8 ) , CD33 , CD38 , CD40 , CD40L , CD47 , 
CD49b ( a2 ) , CD54 ( ICAM - 1 ) , CD56 , CD74 , CD80 , CD115 
( CSF1R ) , CD116a ( CSF2Ra ) , CD123 , CD134 ( OX40 ) , 
CD137 ( 41BB ) , CD152 ( CTLA4 ) , CD184 ( CXCR4 ) , 
CD192 ( CCR2 ) , CD194 ( CCR4 ) , CD195 ( CCR5 ) , CD223 
( LAG - 3 ) , CD252 ( OX40L ) , CD254 ( RANKL ) , CD262 
( DR5 ) , CD27 , CD200 , CD221 ( IGF1R ) , CD248 , CD274 
( PD - L1 ) , CD275 ( ICOS - L ) , CD278 ( ICOS ) , CD279 ( PD - 1 ) , 
CD319 ( SLAMF7 ) , CD371 ( CLEC12A ) , MADCAMI , 
MT1 - MMP ( MMP14 ) , NKG2A , NRP1 , TIGIT , VSIR , 
KIRDL1 / 2 / 3 , and KIR2DL2 . The second immunoglobulin 
and the fourth immunoglobulin may bind to the same 
epitope or different epitopes on a white blood cell , a mono 
cyte , a lymphocyte , a granulocyte , a macrophage , a T cell , 
a NK cell , a B cell , a NKT cell , an ILC , or neutrophil . In 
some embodiments , the second immunoglobulin binds CD3 
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[ 0029 ] In one aspect , the present disclosure provides a 
method for treating cancer in a subject in need thereof , 
comprising administering to the subject an effective amount 
of a heterodimeric multispecific antibody disclosed herein . 
The cancer may be lung cancer , colorectal cancer , skin 
cancer , breast cancer , ovarian cancer , leukemia , pancreatic 
cancer , or gastric cancer . Additionally or alternatively , in 
some embodiments , the heterodimeric multispecific anti 
body is administered to the subject separately , sequentially 
or simultaneously with an additional therapeutic agent . 
[ 0030 ] Also disclosed herein are kits for detection and / or 
treatment of a disease ( e.g. , cancers ) , comprising at least one 
heterodimeric trivalent / tetravalent multispecific antibody of 
the present technology and instructions for use . 
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and the fourth immunoglobulin binds an immune cell recep 
tor selected from the group consisting of CD4 , CD8 , CD25 , 
CD28 , CTLA4 , OX40 , ICOS , PD - 1 , PD - L1 , 41BB , CD2 , 
CD69 , and CD45 . In other embodiments , the second immu 
noglobulin binds CD16 and the fourth immunoglobulin 
binds an immune cell receptor selected from the group 
consisting of CD56 , NKG2D , and KIRDL1 / 2 / 3 . In certain 
embodiments , the fourth immunoglobulin binds to an agent 
selected from the group consisting of a cytokine , a nucleic 
acid , a hapten , a small molecule , a radionuclide , an immu 
notoxin , a vitamin , a peptide , a lipid , a carbohydrate , biotin , 
digoxin , or any conjugated variants thereof . 
[ 0023 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , the first immunoglobulin and the third immu 
noglobulin bind to their respective epitopes with a 
monovalent affinity or an effective affinity between about 
100 nM to about 100 PM . In certain embodiments , the first 
immunoglobulin and the third immunoglobulin bind to cell 
surface epitopes that are between 60 and 120 angstroms 
apart . 
[ 0024 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , the first immunoglobulin and the third immu 
noglobulin bind to their respective epitopes with a 
monovalent affinity or an effective affinity that is less than 
100 PM . In certain embodiments , the first immunoglobulin 
and the third immunoglobulin bind to cell surface epitopes 
that are up to 180 angstroms apart . 
[ 0025 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , the first heterodimerization domain of the first 
immunoglobulin and / or the second heterodimerization 
domain of the third immunoglobulin is a CH2 - CH3 domain 
and has an isotype selected from the group consisting of 
IgG1 , IgG2 , IgG3 , IgG4 , IgA1 , IgA2 , IgM , IgD , and IgE . 
[ 0026 ] Additionally or alternatively , in some embodi 
ments of the heterodimeric multispecific antibodies dis 
closed herein , the first heterodimerization domain of the first 
immunoglobulin and / or the second heterodimerization 
domain of the third immunoglobulin comprises an IgG1 
constant region comprising one or more amino acid substi 
tutions selected from the group consisting of N297A and 
K322A . Additionally or alternatively , in some embodiments 
of the heterodimeric multispecific antibodies disclosed 
herein , the first heterodimerization domain of the first immu 
noglobulin is a CH2 - CH3 domain comprising a K409R 
mutation and the second heterodimerization domain of the 
third immunoglobulin is a CH2 - CH3 domain comprising a 
F405L mutation . 
[ 0027 ] Also disclosed herein are recombinant nucleic acid 
sequences encoding any of the antibodies described herein . 
In another aspect , the present technology provides a host cell 
or vector expressing any nucleic acid sequence encoding any 
of the antibodies described herein . 
[ 0028 ] In any of the above embodiments of the immuno 
globulin - related compositions of the present technology , the 
HDTVS antibody may be optionally conjugated to an agent 
selected from the group consisting of isotopes , dyes , chro 
magens , contrast agents , drugs , toxins , cytokines , enzymes , 
enzyme inhibitors , hormones , hormone antagonists , growth 
factors , radionuclides , metals , liposomes , nanoparticles , 
RNA , DNA or any combination thereof . 

[ 0031 ] FIG . 1a shows the basic design strategy of each 
Hetero Dimeric Tetra Valency and Specificity ( HDTVS ) vari 
ant compared with the parental 2 + 2 IgG- [ L ] -scFv . The 5 
heterodimeric IgG - L - scFv designs display novel biological 
activities . Each construct uses heterodimerization to achieve 
tri- or tetraspecificity . 
[ 0032 ] FIG . 15 shows a schematic of the 1 + 1 + 2 Low 
affinity design and how it can be used to distinguish single 
antigen positive healthy cells from dual - antigen positive 
target cells . Single antigen positivity would result in inferior 
immune cell activation over dual antigen positivity . 
[ 0033 ] FIG . 1c shows a schematic of the 1 + 1 + 2 High 
affinity design and how it can be used to target either ( or 
both ) of two different cellular antigens . 
[ 0034 ] FIG . 1d shows a schematic of the 2 + 1 + 1 design and 
how it can be used to improve immune cell activation . 
Targeting of two different immune cell receptors can be used 
to more specifically recruit an immune cell population or 
provide greater immune cell activation or inhibition through 
cross linking of multiple receptors . 
[ 0035 ] FIG . 1e shows a schematic of the 2 + 1 + 1 design and 
how it can be used to broaden immune cell recruitment or 
combine payload delivery with immunotherapy . Each 
HDTVS antibody needs only one immune cell receptor for 
recruitment and activation . The additional domain can then 
be used to bind payloads ( for diagnostics , therapy , recruit 
ment , etc. ) or additional effector cells . 
[ 0036 ] FIG . 1f shows a schematic of the 1 + 1 + 1 + 1 design 
and how it can be used to combine the benefits of 1 + 1 + 2 
with 2 + 1 + 1 . In this embodiment , tetraspecificity can bring 
better specificity or a broader range of targets , as well and 
improved immune cell activation or payload delivery . 
[ 0037 ] FIG . 2a shows the superior cytotoxicity , binding 
and in vivo potency of the IgG- [ L ] -scFv design over the 
IgG - Het and BiTE formats . A 4 hr Cršli release assay was 
used to evaluate cytotoxicity of activated T - cells against 
M14 melanoma tumor cells . Flow cytometry was used to 
evaluate differences in antigen binding of each bispecific 
antibody to huCD3 or GD2 on activated T cells or M14 
melanoma tumor cells , respectively . Affinities were mea 
sured using SPR on GD2 coated streptavidin chips . Two 
mouse models were used for assessing in vivo potency , a 
syngeneic transgenic model which has huCD3 expressing 
murine T cells , and a humanized xenograft model using 
activated human T - cells engrafted into immunodeficient 
IL2 - re - / - Rag2 -'- BALB / c mice . Mice were implanted sub 
cutaneously with GD2 ( + ) tumors and treated intravenously 
with a particular test bispecific antibody . 
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[ 0038 ] FIG . 2b shows the superior cytotoxicity of the 
IgG- [ L ] -scFv design over the IgG - het using two additional 
anti - GD2 sequences . 
[ 0039 ] FIG . 3 shows the schematics of 4 IgG- [ L ] -scFv 
heterodimeric variants along with the parental format and 
the IgG - Het format . Designs are ranked by their relative 
potency . 
[ 0040 ] FIG . 4 shows the in vitro binding activity of the 
various IgG- [ L ] -scFv variants . GD2 and CD3 affinities were 
measured using SPR with GD2 or huCD3de coated chips , 
respectively . Cell binding was assayed by flow cytometry 
using activated human T cells or M14 melanoma cells . 
T - cell : tumor cell conjugate formation was measured by flow 
cytometry using differentially labeled activated human T 
cells and M14 melanoma tumor cells . 
[ 0041 ] FIG . 5 shows the in vitro cytotoxicity of each 
IgG- [ L ] -scFv variant against two cell lines : M14 melanoma 
and IMR32 neuroblastoma . Cytotoxicity was measured 
using a 4 hr Cri release assay and activated human T - cells . 
[ 0042 ] FIG . 6 shows the in vitro immune cell activation of 
each IgG- [ L ] -scFv variant . Activation was measured by flow 
cytometry . Naïve purified T cells and M14 melanoma cells 
were co - cultured for 24 or 96 hrs , harvested and stained for 
CD69 or CD25 , respectively . T cells for the 96 hr time points 
were also labeled with Cell Trace Violet ( CTV ) . Culture 
supernatant was also collected at the 24 hr time point for 
cytokine measurements . 
[ 0043 ] FIG . 7 shows the in vivo activity of each IgG- [ L ] 
scFv variant . Two mouse models were used for assessing in 
vivo potency , a syngeneic transgenic model which has 
huCD3 expressing murine T cells , and a humanized xeno 
graft model using activated human T - cells engrafted into 
immunodeficient IL 2 - rg -'- Rag2-- BALB / c mice . Mice 
were implanted subcutaneously with GD2 ( + ) tumors and 
treated intravenously with a particular test bispecific anti 
body . 
[ 0044 ] FIG . 8 shows various dual bivalent bispecific anti 
body formats compared to the IgG- [ L ] -scFv design . Cyto 
toxicity was evaluated using a 4 hr Cr1 release assay using 
activated human T cells and M14 melanoma cells . Conju 
gation activity was measured using flow cytometry . Cell 
binding was evaluated by flow cytometry using activated 
human T cells and M14 melanoma cells . 
[ 0045 ] FIG . 9 shows IgG- [ L ] -scFv variants which bind 
CD33 or HER2 . Cell binding activities were measured by 
flow cytometry using Molm13 , SKMEL28 , or MCF7 cells . 
Cytotoxicity was assessed using Molm13 cells and activated 
human T cells in a 4 hr Cri release assay . 
[ 0046 ] FIG . 10a shows two 1 + 1 + 2 designs ( high and low 
affinity variants ) . Cell binding and cytotoxicity assays used 
the GD2 ( + ) HER2 ( + ) cell line U2OS . Cytotoxicity was mea 
sured using 4 hr Cr1 release , and cell binding was evaluated 
using flow cytometry . 
[ 0047 ] FIG . 10b shows two 1 + 1 + 2 designs ( high and low 
affinity variants ) . Cell binding and cytotoxicity assays used 
the GD2 ( + ) IMR32 neuroblastoma cells or HER2 ( + ) 
HCC1954 breast cancer cells . Cytotoxicity was measured 
using 4 hr Cri release , and cell binding was evaluated using 
flow cytometry . 
[ 0048 ] FIGS . 11a - 11e show exemplary Fc variants that are 
capable of heterodimerization . 

[ 0049 ] FIG . 12a shows various dual bivalent bispecific 
antibody formats compared in vivo to the IgG- [ L ] -scFv 
design . Schematics show all four dual bivalent bispecific 
antibodies expressed . 
[ 0050 ] FIG . 12b shows the mean tumor growth for in vivo 
huDKO arming model . Tumor responses were evaluated 
using a T - cell arming model , where T - cells were preincu 
bated with each BsAb for 20 min at a concentration to 
achieve equal anti - GD2 binding domains ( as verified by 
flow cytometry ) . These prelabeled or “ armed ” T - cells were 
injected intravenously into tumor bearing DKO mice . Each 
line represents one BsAb . Solid black triangles represent a 
dose of BsAb armed human activated T - cells ( huATC ) and 
IL - 2 . The dotted black line represents no measurable tumor 
and the star represents the tumor implantation . Error bars 
represent standard deviation . 
[ 0051 ] FIG . 12c shows tumor growth from individual 
mice . Each figure represents one treatment group , with 
schematics ( see above ) for reference . Each solid line repre 
sents a single mouse , and the dotted lines represents the 
group average . 
[ 0052 ] FIG . 13 demonstrates the combined binding effect 
of LICAM / GD2 1 + 1 + 2 Lo , a heterodimeric 1 + 1 + 2Lo for 
mat antibody that can bind ganglioside GD2 and adhesion 
protein LICAM simultaneously . Design of the 1 + 1 + 2 Lo 
format antibody is shown on the left side . Homodimeric 
formats against GD2 and LICAM were included for refer 
ence . For this binding assay , Neuroblastoma cells ( IMR32 ) 
were incubated with each antibody for 30 minutes at 4 ° C. , 
washed and incubated with a fluorescent anti - human sec 
ondary antibody . After the final wash , the cells were ana 
lyzed using flow cytometry . In this example , the binding of 
the low affinity 1 + 1 + 2 HDTVS antibody was stronger than 
the anti - L1CAM homodimeric antibody , but weaker than the 
anti - GD2 homodimeric antibody , thus showing improved 
targeting specificity for tumors expressing both GD2 and 
LICAM . 
[ 0053 ] FIG . 14 demonstrates the combined binding effect 
of HER2 / EGFR 1 + 1 + 2 Hi , a heterodimeric 1 + 1 + 2Hi format 
antibody that can bind both HER2 and EGFR , either simul 
taneously or separately . Design of the 1 + 1 + 2 Hi format 
antibody is shown on the right side . Homodimeric formats 
against HER2 and EGFR were included for reference . For 
this binding assay , Desmoplastic Small Cell Round Tumor 
cells ( JN - DSRCT1 ) were incubated with each antibody for 
30 minutes at 4 ° C. , washed and incubated with a fluorescent 
anti - human secondary antibody . After the final wash , the 
cells were analyzed using flow cytometry . In this example , 
the binding of the high affinity 1 + 1 + 2 HDTVS antibody was 
stronger than that of either anti - HER2 or anti - EGFR 
homodimeric antibodies , while maintaining specificity for 
both antigens , demonstrating cooperative binding . 
[ 0054 ] FIG . 15 demonstrates the combined binding effect 
of GD2 / B7H3 1 + 1 + 2 Lo , a heterodimeric 1 + 1 + 2Lo format 
antibody that can bind both GD2 and B7H3 simultaneously . 
Design of the 1 + 1 + 2 Lo format antibody is shown on the left 
hand side . Homodimeric formats against GD2 and B7H3 , 
and monovalent control antibodies against GD2 or B7H3 
( GD2 or B7H3 ctrl , respectively ) were included for refer 
ence . For this binding assay , Osteosarcoma cells ( U2OS ) 
were incubated with each antibody for 30 minutes at 4 ° C. , 
washed and incubated with a fluorescent anti - human sec 
ondary antibody . After the final wash , the cells were ana 
lyzed using flow cytometry . In this example , the binding of 
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the low affinity 1 + 1 + 2 HDTVS antibody was similar to the 
anti - B7H3 homodimeric antibody , but weaker than the anti 
GD2 homodimeric antibody . Importantly , GD2 / B7H3 
1 + 1 + 2 Lo also showed improved binding over monovalent 
control antibodies , demonstrating cooperative binding . 
[ 0055 ] FIG . 16 demonstrates the cytotoxic selectivity of 
HER2 / GD2 1 + 1 + 2 Lo , a heterodimeric 1 + 1 + 2Lo format that 
can bind both GD2 and HER2 simultaneously . In this 
format , a low affinity HER2 sequence was used . Design of 
the 1 + 1 + 2 Lo format antibody is shown below the line 
graph . Homodimeric formats against GD2 and HER2 , and 
monovalent control antibodies against GD2 or HER2 ( GD2 
and HER2 ctrl , respectively ) were included for reference . 
For this cytotoxicity assay , Osteosarcoma cells ( U2OS ) were 
first incubated with 51Cr for one hour . After the incubation , 
the 51 Cr labeled target cells were mixed with serial dilutions 
of the indicated antibody and activated human T - cells for 
four hours at 37 ° C. After four hours , supernatant was 
harvested and analyzed on a gamma counter to quantify the 
released 51Cr . Cytotoxicity was measured as the % of 
released 51 Cr from maximum release . In this example , the 
low affinity 1 + 1 + 2 heterodimer antibody killed the target 
cells as effectively as the anti - GD2 and anti - HER2 homodi 
meric antibodies yet showing clear superiority over the 
monovalent control formats . This demonstrates the selectiv 
ity possible with the 1 + 1 + 2Lo design : target cells expressing 
each individual antigen will be targeted with 10-100 - fold 
lower cytotoxic potency than targets expressing both anti 
gens simultaneously . Using a homodimeric design for either 
GD2 or HER2 would lose such selectivity . 
[ 0056 ] FIG . 17a demonstrates the cytotoxic dual specific 
ity of HER2 / GPA33 1 + 1 + 2 Hi , a heterodimeric 1 + 1 + 2Hi 
format that can bind both GPA33 and HER2 simultaneously . 
Design of the 1 + 1 + 2 Hi format antibody is shown below the 
line graph . Homodimeric formats against GPA33 and HER2 , 
and monovalent control antibodies against GPA33 or HER2 
were included for reference . For this cytotoxicity assay , 
Colon cancer cells ( Colo205 ) were first incubated with 51Cr 
for one hour . After the incubation , the SiCr labeled target 
cells were mixed with serial dilutions of the indicated 
antibody and activated human T - cells for four hours at 37 ° 
C. After four hours , the supernatant was harvested and read 
on a gamma counter to quantify the released 51Cr . Cytotox 
icity was measured as the % of released Sl Cr from maximum 
release . In this example , the high affinity 1 + 1 + 2 heterodimer 
antibody killed target cells as effectively as the anti - GPA33 
homodimeric antibody , but with greater potency than the 
anti - HER2 homodimeric antibody and monovalent control 
antibodies . These data demonstrate functional cooperativity 
between the HER2 and GPA33 antigen - binding domains and 
illustrate that the dual specificity of a 1 + 1 + 2Hi format does 
not significantly compromise its cytotoxicity against either 
antigen individually . 
[ 0057 ] FIG . 17b demonstrates the combined binding effect 
of HER2 / GPA33 1 + 1 + 2 Hi , a heterodimeric 1 + 1 + 2Hi for 
mat that can bind both HER2 and GPA33 , either simulta 
neously or separately . Design of the 1 + 1 + 2 Hi format 
antibody is shown on the right hand side . For this binding 
assay , Colon cancer cells ( Colo205 ) were incubated with 
each antibody for 30 minutes at 4 ° C. , washed and incubated 
with a fluorescent anti - human secondary antibody . After the 
final wash , the cells were analyzed using flow cytometry . In 
this example , the affinity binding of the 1 + 1 + 2 heterodimer 
antibody was stronger than either anti - HER2 or anti - GPA33 

homodimeric and monovalent control antibodies , while 
maintaining specificity for both antigens , demonstrating 
cooperative binding . 
[ 0058 ] FIG . 18 demonstrates the utility of CD3 / CD28 
2 + 1 + 1 , a heterodimeric 2 + 1 + 1 design that can bind both 
CD3 and CD28 on T - cells . Design of the heterodimeric 
1 + 1 + 2 format antibody is shown below the line graph . 
Homodimeric formats against CD3 and CD28 were included 
for reference . For this cytokine assay , naïve human T - cells 
and Melanoma tumor cells ( M14 ) were co - cultured along 
with the indicated BsAb for 20 hours before culture super 
natants were harvested and analyzed for secreted cytokine 
IL - 2 by flow cytometry . Data was normalized to T - cell 
cytokine release after 20 hours without target cells or 
antibody . The CD3 / CD28 2 + 1 + 1 design showed clearly 
more potent cytokine release activity than either CD3 or 
CD28 engagement alone , illustrating cooperative activity 
from dual CD3 / CD28 engagement . 
[ 0059 ] FIG . 19 demonstrates the combined binding effect 
of CD3 / CD4 2 + 1 + 1 , a heterodimeric 2 + 1 + 1 format antibody 
that can bind both CD3 and CD4 simultaneously . Design of 
the heterodimeric 2 + 1 + 1 format antibody is shown on the 
right side . For this binding assay , active human T cells were 
incubated with each antibody for 30 minutes at 4 ° C. , 
washed and incubated with a fluorescent anti - human sec 
ondary antibody . After the final wash , the cells were ana 
lyzed using flow cytometry . In this example , the 2 + 1 + 1 
heterodimer shows enhanced binding compared to the biva 
lent CD4 and monomeric CD3 binder ( 2 + 1 ) demonstrating 
cooperative binding . 
[ 0060 ] FIG . 20 demonstrates the combined binding effect 
of CD3 / PD - 1 2 + 1 + 1 , a heterodimeric 2 + 1 + 1 format anti 
body that can bind both CD3 and PD - 1 simultaneously . 
Design of the heterodimeric 2 + 1 + 1 format antibody is 
shown on the right side . For this binding assay active human 
T cells were incubated with each antibody for 30 minutes at 
4 ° C. , washed and incubated with a fluorescent anti - human 
secondary antibody . After the final wash , the cells were 
analyzed using flow cytometry . In this example , the binding 
of the 2 + 1 + 1 heterodimer was better than either anti - PD - 1 
homodimeric or anti - CD3 monomeric ( 2 + 1 ) binder , demon 
strating cooperative binding . 
[ 0061 ] FIGS . 21a - 21c show the unique characteristics of 
the IgG - L - scFv design , compared to two other common dual 
bivalent design strategies : the BiTE - Fc and the IgG - H - scFv . 
FIG . 21a demonstrates the potent T - cell functional activity 
of the IgG - L - scFv design compared to other dual bivalent 
T - cell bispecific antibody formats . Designs of the IgG - L 
scFv , BiTE - Fc and the IgG - H - scFv format antibodies are 
shown below the line graph . For this cytokine assay , naïve 
T - cells and melanoma tumor cells ( M14 ) were co - cultured 
along with each BsAb for 20 hours before culture superna 
tants were harvested and analyzed for secreted cytokine IL - 2 
by flow cytometry . Data were normalized to T - cell cytokine 
release after 20 hours without target cells or antibody . In 
contrast to the IgG - H - scFv ( 2 + 2HC ) and the BiTE - Fc 
( 2 + 2B ) designs , the IgG - L - scFv format ( 2 + 2 ) demonstrated 
significant cytokine IL - 2 responses in vitro , which corre 
lated with stronger in vivo activity ( shown in FIG . 21c ) . 
FIG . 21b illustrates the unusually weak T - cell binding activ 
ity of the IgG - L - scFv design compared to other dual bivalent 
T - cell bispecific antibody formats . For this binding assay , 
T - cells and melanoma tumor cells ( M14 ) were separately 
incubated with each antibody for 30 minutes at 4 ° C. , 
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washed and incubated with a fluorescent anti - human sec 
ondary antibody . After the final wash , the cells were ana 
lyzed using flow cytometry . Shown is CD3 - specific ( FIG . 
21b , upper panel ) , and GD2 - specific binding ( FIG . 216 , 
middle panel ) . Designs of the IgG - L - scFv , BiTE - Fc and the 
IgG - H - scFv format antibodies are shown in FIG . 216 ( lower 
panel ) . In contrast to their GD2 binding activity , each BsAb 
demonstrated quite different T - cell binding activities . These 
data demonstrated how the IgG - L - scFv design is uniquely 
different than other dual - bivalent designs , with each scFv 
showing incomplete bivalent binding . Although the inclu 
sion of two scFv domains in the IgG - L - scFv does show 
improvement over monovalent designs , it still does not 
compare to the binding activity of the 2 + 2HC or 2 + 2B 
designs , illustrating the sterically hindered binding of this 
format . FIG . 21c illustrates the in vivo superiority of the 
IgG - L - scFv design . In contrast to other dual bivalent 
designs , the IgG - L - scFv format was the only one capable of 
controlling tumor growth in mice . Here , immunodeficient 
mice ( Balb / c IL - 2Rgc - / - , Rag2-1- ) were implanted with 
neuroblastoma cells ( IMR32 ) subcutaneously , before being 
treated with intravenous activated T - cells and antibody 
( 2 - times per week ) . Tumors sizes were measured by caliper . 
[ 0062 ] FIG . 22 demonstrates the in vitro properties and 
design of anti - CD33 / CD3 IgG- [ L ] -scFv panel . The in vitro 
cytotoxicity EC50 , fold - difference in EC 50 , antigen valency , 
heterodimer design and protein purity by SEC - HPLC for 
anti - CD33 / CD3 IgG- [ L ] -scFv panel are summarized . Fold 
change is based on the EC50 of 2 + 2 . Purity was calculated as 
the fraction of protein at correct elution time out of the total 
protein by area under the curve of the SEC - HPLC chro 
matogram . For the cytotoxicity assays , CD33 - transfected 
cells ( Nalm6 ) were first incubated with 51Cr for one hour . 
Afterwards , 51 Cr labeled target cells were mixed with serial 
titrations of the indicated antibody and activated human 
T - cells for four hours at 37 ° C. The supernatant was har 
vested and analyzed on a gamma counter to quantify the 
released SiCr . Cytotoxicity was measured as the % of 
released " Cr from maximum release . These results confirm 
the relative importance of Cis - oriented binding domains in 
an additional antigen system ( CD33 ) which is much more 
membrane distal than GD2 ( see FIG . 5 ) . 
[ 0063 ] FIG . 23 provides a summary of the various 
HDTVS antibodies tested in the Examples disclosed herein . 
The table summarizes all successfully produced HDTVS 
formatted multi - specific antibodies across a variety of anti 
gen models . All clones were expressed in Expi293 cells and 
heterodimerized using the controlled Fab Arm Exchange 
method . HDTVS type displays the category of each clone . 
Fab 1 and scFv 1 ( and corresponding Agl and Ag3 ) are 
attached in a cis - orientation on one heavy chain ( linked by 
the light chain of Fab ) while Fab 2 and scFv 2 ( and 
corresponding Ag2 and Ag4 ) are on a separate heavy chain 
molecule in a cis - orientation ( linked by the light chain of 
Fab ) . 
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Molecular Biology ( Academic Press , London ) ; and Herzen 
berg et al . eds ( 1996 ) Weir's Handbook of Experimental 
Immunology . Methods to detect and measure levels of 
polypeptide gene expression products ( i.e. , gene translation 
level ) are well - known in the art and include the use of 
polypeptide detection methods such as antibody detection 
and quantification techniques . ( See also , Strachan & Read , 
Human Molecular Genetics , Second Edition . ( John Wiley 
and Sons , Inc. , NY , 1999 ) ) . 
[ 0066 ] Advances in protein engineering can enhance the 
functional output of proteins by linking different peptides in 
sequences , or by arranging them in complexes that do not 
exist naturally . Antibodies have served as a platform for such 
enhancements , where antigen binding can be modulated 
through antigen affinity maturation ( Boder et al . , Proc Natl 
Acad Sci USA 97 : 10701-10705 ( 2000 ) ) or increases in 
valency ( Cuesta et al . , Trends Biotechnol 28 : 355-362 
( 2010 ) ) . Fc receptor binding can be modulated through point 
mutations ( Leabman et al . , MAbs 5 : 896-903 ( 2013 ) ) or 
changes in glycosylation ( Xu et al . , Cancer Immun Res 4 : 
631-638 ( 2016 ) ) whereas pharmacokinetics can be influ 
enced through ablation of FcR ( n ) binding ( Suzuki et al . , J 
Immunol 184 : 1968-1976 ( 2010 ) ) or removal of entire anti 
body domains . However , no single antibody platform to date 
has shown a clear and significant functional advantage over 
others within the clinic . 
[ 0067 ] The present disclosure provides an antibody plat 
form in which up to 4 different antigen binding domains can 
be used to simultaneously engage up to 4 different cellular 
targets , thereby increasing avidity and modulating specific 
ity of the therapeutic antibodies . This platform is based on 
the heterodimerization of two IgG half molecules , in which 
each IgG half molecule comprises a heavy chain and a light 
chain , wherein a scFv is linked to the C - terminus of at least 
one light chain ( i.e. , IgG- [ L ] -scFv platform ) . The resulting 
heterodimers are both trivalent / tetravalent and multispecific 
and are collectively referred to as HDTVS antibodies . 
[ 0068 ] The native form of the IgG- [ L ] -scFv platform has 
bivalent binding to two different targets ( 2 + 2 ) ( each integer 
represents a different specificity , while its value represents 
the valency ) . The present disclosure provides 5 HDTVS 
platform variants which vary the 4 functional domains ( 2 
Fabs and 2 scFv ) in the IgG ( L ) -scFv format : ( 1 ) the Lol + 
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DETAILED DESCRIPTION 

[ 0064 ] It is to be appreciated that certain aspects , modes , 
embodiments , variations and features of the present methods 
are described below in various levels of detail in order to 
provide a substantial understanding of the present technol 
ogy . 
[ 0065 ] In practicing the present methods , many conven 
tional techniques in molecular biology , protein biochemis 
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1 + 2 HDTVS variant to achieve improved tumor cell speci 
ficity , ( 2 ) the Hil + 1 + 2 HDTVS variant to achieve broader 
tumor cell selectivity , ( 3 ) the 2 + 1 + 1 HDTVS variant to 
achieve improved immune cell activation , ( 4 ) the 2 + 1 + 1 
HDTVS variant which allows recruitment of different cells 
and / or payloads and ( 5 ) the 1 + 1 + 1 + 1 HDTVS variant which 
combines designs from ( 1 ) or ( 2 ) with ( 3 ) or ( 4 ) to achieve 
more effective immune activation or payload delivery with 
finer specificity or broader selectivity . ( FIGS . 1a - 1 ] ) . In 
order to test the functional output of these HDTVS variants , 
one of the 2 Fab domains can be neutralized by using an 
irrelevant Fab that has no binding to either tumor cells or 
effector immune cells ( e.g. , T cells ) , creating monovalency 
for tumor . Alternatively , one of the scFv domains can be 
removed to create monovalency towards effector immune 
cells ( e.g. , T cells ) . 
[ 0069 ] As described herein , the biological potency of each 
design is dependent on the biophysical characteristics of the 
antigen binding domains of the HDTVS variants . Unexpect 
edly , the changes in valency did not entirely correlate with 
changes in functional output . As shown in Examples 
described herein , the biological activity of the tri- and 
tetra - specific variants of the HDTVS platform is dependent 
on the antigen / epitope combinations , as well as the relative 
binding affinities to each target antigen ( up to 4 targets total ) . 
The Lo1 + 1 + 2 HDTVS variant requires its Fab domains to 
bind to two distinct tumor antigens that are within a prox 
imity of 60-120 angstroms from each other ( thus allowing 
simultaneous binding ) , and ( b ) have monovalent and / or 
effective binding affinities ( KD ) that range from about 100 
nM to about 100 PM to reduce bystander reactivity with 
healthy cells . The Hil + 1 + 2 HDTVS variant on the other 
hand exploits the high monovalent and / or effective binding 
affinity ( K , < 100 PM ) of its Fab domains such that mon 
ovalency is nearly as effective as bivalency . Moreover , the 
2 + 1 + 1 HDTVS variant exhibited in vivo tumor clearance 
activity that was comparable to that observed with the 2 + 2 
native form of the IgG- [ L ] -scFv platform . These results 
were unexpected given that the binding activities of the 
2 + 1 + 1 HDTVS variant were about 6 - fold lower than the 2 + 2 
native form of the IgG- [ L ] -scFv platform . 
[ 0070 ] Accordingly , biophysical properties such as orien 
tation ( cis vs trans ) , valency ( mono- vs bi - valent ) and target 
affinity ( Ky - nM or < pM ) had an unpredictable impact on 
the functionality of the HDTVS variants ( e.g. , log - fold 
enhancement of therapeutic efficacy ) . Moreover , the 
HDTVS antibodies of the present technology show superior 
therapeutic potency compared to other conventional anti 
body platforms , such as BiTE or heterodimeric IgG ( IgG 
Het ) . These results also demonstrate that different multispe 
cific antibody platforms yield antibodies that possess 
substantially different biological properties . Without wish 
ing to be bound by theory , it is believed that spatial distances 
between the antigen binding domains of multispecific anti 
bodies , as well as the relative flexibility and orientation of 
the individual antigen binding domains may determine their 
ability to drive cell - to - cell interactions . 

“ the ” include plural referents unless the content clearly 
dictates otherwise . For example , reference to " a cell ” 
includes a combination of two or more cells , and the like . 
Generally , the nomenclature used herein and the laboratory 
procedures in cell culture , molecular genetics , organic 
chemistry , analytical chemistry and nucleic acid chemistry 
and hybridization described below are those well - known and 
commonly employed in the art . 
[ 0072 ] As used herein , a “ 2 + 1 + 1 ” design refers to a 
HDTVS antibody in which the two Fab domains recognize 
and bind to the same target antigen , and the two scFvs 
recognize and bind to two distinct target antigens . In some 
embodiments , the two scFvs of the 2 + 1 + 1 HDTVS antibody 
binds to two distinct target antigens that are up to 180 
angstroms apart from each other in order to engage two 
separate molecules on the same cell . 
[ 0073 ] As used herein , the term “ about ” in reference to a 
number is generally taken to include numbers that fall within 
a range of 1 % , 5 % , or 10 % in either direction ( greater than 
or less than ) of the number unless otherwise stated or 
otherwise evident from the context ( except where such 
number would be less than 0 % or exceed 100 % of a possible 
value ) . 
[ 0074 ] As used herein , the “ administration " of an agent or 
drug to a subject includes any route of introducing or 
delivering to a subject a compound to perform its intended 
function . Administration can be carried out by any suitable 
route , including but not limited to , orally , intranasally , 
parenterally intravenously , intramuscularly , intraperitone 
ally , or subcutaneously ) , rectally , intrathecally , intratumor 
ally or topically . Administration includes self - administration 
and the administration by another . 
[ 0075 ] As used herein , the term “ antibody " collectively 
refers to immunoglobulins or immunoglobulin - like mol 
ecules including by way of example and without limitation , 
IgA , IgD , IgE , IgG and IgM , combinations thereof , and 
similar molecules produced during an immune response in 
any vertebrate , for example , in mammals such as humans , 
goats , rabbits and mice , as well as non - mammalian species , 
such as shark immunoglobulins . As used herein , “ antibod 
ies ” ( includes intact immunoglobulins ) and “ antigen binding 
fragments ” specifically bind to a molecule of interest ( or a 
group of highly similar molecules of interest ) to the sub 
stantial exclusion of binding to other molecules ( for 
example , antibodies and antibody fragments that have a 
binding constant for the molecule of interest that is at least 
103 greater , at least 10 - M- greater or at least 10 % greater 
than a binding constant for other molecules in a biological 
sample ) . The term “ antibody ” also includes genetically 
engineered forms such as chimeric antibodies ( for example , 
humanized murine antibodies ) , heteroconjugate antibodies 
( such as , bispecific antibodies ) . See also , Pierce Catalog and 
Handbook , 1994-1995 ( Pierce Chemical Co. , Rockford , 
111. ) ; Kuby , J. , Immunology , 3rd Ed . , W.H. Freeman & Co. , 
New York , 1997 . 
[ 0076 ] More particularly , antibody refers to a polypeptide 
ligand comprising at least a light chain immunoglobulin 
variable region or heavy chain immunoglobulin variable 
region which specifically recognizes and binds an epitope of 
an antigen . Antibodies are composed of a heavy and a light 
chain , each of which has a variable region , termed the 
variable heavy ( VH ) region and the variable light ( VL ) 
region . Together , the VH region and the VL region are 
responsible for binding the antigen recognized by the anti 

Definitions 

[ 0071 ] Unless defined otherwise , all technical and scien 
tific terms used herein generally have the same meaning as 
commonly understood by one of ordinary skill in the art to 
which this technology belongs . As used in this specification 
and the appended claims , the singular forms “ a ” , “ an ” and 
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body . Typically , an immunoglobulin has heavy ( H ) chains 
and light ( L ) chains interconnected by disulfide bonds . There 
are two types of light chain , lambda ( a ) and kappa ( K ) . There 
are five main heavy chain classes ( or isotypes ) which 
determine the functional activity of an antibody molecule : 
IgM , IgD , IgG , IgA and IgE . Each heavy and light chain 
contains a constant region and a variable region , ( the regions 
are also known as “ domains " ) . In combination , the heavy 
and the light chain variable regions specifically bind the 
antigen . Light and heavy chain variable regions contain a 
“ framework ” region interrupted by three hypervariable 
regions , also called “ complementarity - determining regions ” 
or “ CDRs ” . The extent of the framework region and CDRs 
have been defined ( see , Kabat et al . , Sequences of Proteins 
of Immunological Interest , U.S. Department of Health and 
Human Services , 1991 , which is hereby incorporated by 
reference ) . The Kabat database is now maintained online . 
The sequences of the framework regions of different light or 
heavy chains are relatively conserved within a species . The 
framework region of an antibody , that is the combined 
framework regions of the constituent light and heavy chains , 
largely adopt a B - sheet conformation and the CDRs form 
loops which connect , and in some cases form part of , the 
B - sheet structure . Thus , framework regions act to form a 
scaffold that provides for positioning the CDRs in correct 
orientation by inter - chain , non - covalent interactions . 
[ 0077 ] The CDRs are primarily responsible for binding to 
an epitope of an antigen . The CDRs of each chain are 
typically referred to as CDR1 , CDR2 , and CDR3 , numbered 
sequentially starting from the N - terminus , and are also 
typically identified by the chain in which the particular CDR 
is located . Thus , a VH CDR3 is located in the variable 
domain of the heavy chain of the antibody in which it is 
found , whereas a V , CDR1 is the CDR1 from the variable 
domain of the light chain of the antibody in which it is 
found . An antibody that binds a target antigen will have a 
specific Vh region and the V? region sequence , and thus 
specific CDR sequences . Antibodies with different specifici 
ties ( i.e. different combining sites for different antigens ) 
have different CDRs . Although it is the CDRs that vary from 
antibody to antibody , only a limited number of amino acid 
positions within the CDRs are directly involved in antigen 
binding . These positions within the CDRs are called speci 
ficity determining residues ( SDRS ) . “ Immunoglobulin - re 
lated compositions ” as used herein , refers to antibodies 
( including monoclonal antibodies , polyclonal antibodies , 
humanized antibodies , chimeric antibodies , recombinant 
antibodies , multispecific antibodies , bispecific antibodies , 
etc. , ) as well as antibody fragments . An antibody or antigen 
binding fragment thereof specifically binds to an antigen . 
[ 0078 ] As used herein , the term “ antibody - related poly 
peptide ” means antigen binding antibody fragments , includ 
ing single - chain antibodies , that can comprise the variable 
region ( s ) alone , or in combination , with all or part of the 
following polypeptide elements : hinge region , CH , CH , 
and CHz domains of an antibody molecule . Also included in 
the technology are any combinations of variable region ( s ) 
and hinge region , CH , CH ,, and CH , domains . Antibody 
related molecules useful in the present methods , e.g. , but are 
not limited to , Fab , Fab ' and F ( ab ' ) 2 , Fd , single - chain Fvs 
( scFv ) , single - chain antibodies , disulfide - linked Fvs ( sdFv ) 
and fragments comprising either a Vy or Vh domain . 
Examples include : ( i ) a Fab fragment , a monovalent frag 
ment consisting of the V1 , VH , C , and CH , domains ; ( ii ) a 

? 

Fab ' ) , fragment , a bivalent fragment comprising two Fab 
fragments linked by a disulfide bridge at the hinge region ; 
( iii ) a Fd fragment consisting of the Vh and CH , domains ; 
( iv ) a Fv fragment consisting of the V , and Vy domains of 
a single arm of an antibody , ( v ) a dAb fragment ( Ward et al . , 
Nature 341 : 544-546 , 1989 ) , which consists of a Vy domain ; 
and ( vi ) an isolated complementarity determining region 
( CDR ) . As such “ antibody fragments ” or “ antigen binding 
fragments ” can comprise a portion of a full - length antibody , 
generally the antigen binding or variable region thereof . 
Examples of antibody fragments or antigen binding frag 
ments include Fab , Fab ' , F ( ab ' ) 2 , and Fv fragments ; diabod 
ies ; linear antibodies ; single - chain antibody molecules ; and 
multispecific antibodies formed from antibody fragments . 
[ 0079 ] “ Bispecific antibody ” or “ BsAb ” , as used herein , 
refers to an antibody that can bind simultaneously to two 
targets that have a distinct structure , e.g. , two different target 
antigens , two different epitopes on the same target antigen , 
or a hapten and a target antigen or epitope on a target 
antigen . A variety of different bispecific antibody structures 
are known in the art . In some embodiments , each antigen 
binding moiety in a bispecific antibody includes Vy and / or 
V , regions ; in some such embodiments , the Vh and / or V2 
regions are those found in a particular monoclonal antibody . 
In some embodiments , the bispecific antibody contains two 
antigen binding moieties , each including VH and / or VL 
regions from different monoclonal antibodies . In some 
embodiments , the bispecific antibody contains two antigen 
binding moieties , wherein one of the two antigen binding 
moieties includes an immunoglobulin molecule having VH 
and / or VL regions that contain CDRs from a first monoclo 
nal antibody , and the other antigen binding moiety includes 
an antibody fragment ( e.g. , Fab , F ( ab ' ) , F ( ab ' ) 2 , Fd , Fv , dAB , 
scFv , etc. ) having VH and / or VL regions that contain CDRs 
from a second monoclonal antibody . 
[ 0080 ] As used herein , the term “ diabodies ” refers to small 
antibody fragments with two antigen binding sites , which 
fragments comprise a heavy - chain variable domain ( VH ) 
connected to a light - chain variable domain ( VL ) in the same 
polypeptide chain ( VH VL ) . By using a linker that is too 
short to allow pairing between the two domains on the same 
chain , the domains are forced to pair with the complemen 
tary domains of another chain and create two antigen 
binding sites . Diabodies are described more fully in , e.g. , EP 
404,097 ; WO 93/11161 ; and 30 Hollinger et al . , Proc . Natl . 
Acad . Sci . USA , 90 : 6444-6448 ( 1993 ) . 
[ 0081 ] As used herein , the terms " single - chain antibodies ” 
or " single - chain Fv ( scFv ) ” refer to an antibody fusion 
molecule of the two domains of the Fv fragment , VL and 
VH . Single - chain antibody molecules may comprise a poly 
mer with a number of individual molecules , for example , 
dimer , trimer or other polymers . Furthermore , although the 
two domains of the F , fragment , V , and Vh , are coded for 
by separate genes , they can be joined , using recombinant 
methods , by a synthetic linker that enables them to be made 
as a single protein chain in which the V , and Vh regions pair 
to form monovalent molecules ( known as single - chain F , 
( scFv ) ) . Bird et al . ( 1988 ) Science 242 : 423-426 and Huston 
et al . ( 1988 ) Proc . Natl . Acad Sci . USA 85 : 5879-5883 . Such 
single - chain antibodies can be prepared by recombinant 
techniques or enzymatic or chemical cleavage of intact 
antibodies . 
[ 0082 ] Any of the above - noted antibody fragments are 
obtained using conventional techniques known to those of 
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skill in the art , and the fragments are screened for binding 
specificity and neutralization activity in the same manner as 
are intact antibodies . 
[ 0083 ] As used herein , an “ antigen ” refers to a molecule to 
which an antibody ( or antigen binding fragment thereof ) can 
selectively bind . The target antigen may be a protein , 
carbohydrate , nucleic acid , lipid , hapten , or other naturally 
occurring or synthetic compound . In some embodiments , the 
target antigen may be a polypeptide . An antigen may also be 
administered to an animal to generate an immune response 
in the animal . 
[ 0084 ] The term “ antigen binding fragment ” refers to a 
fragment of the whole immunoglobulin structure which 
possesses a part of a polypeptide responsible for binding to 
antigen . Examples of the antigen binding fragment useful in 
the present technology include scFv , ( scFv ) , scFvFc , Fab , 
Fab ' and F ( ab ' ) 2 , but are not limited thereto . 
[ 0085 ] By “ binding affinity ” is meant the strength of the 
total noncovalent interactions between a single binding site 
of a molecule ( e.g. , an antibody ) and its binding partner 
( e.g. , an antigen ) . The affinity of a molecule X for its partner 
Y can generally be represented by the dissociation constant 
( Ku ) . Affinity can be measured by standard methods known 
in the art , including those described herein . A low - affinity 
complex contains an antibody that generally tends to disso 
ciate readily from the antigen , whereas a high - affinity com 
plex contains an antibody that generally tends to remain 
bound to the antigen for a longer duration . 
[ 0086 ] As used herein , the term “ biological sample ” 
means sample material derived from living cells . Biological 
samples may include tissues , cells , protein or membrane 
extracts of cells , and biological fluids ( e.g. , ascites fluid or 
cerebrospinal fluid ( CSF ) ) isolated from a subject , as well as 
tissues , cells and fluids present within a subject . Biological 
samples of the present technology include , but are not 
limited to , samples taken from breast tissue , renal tissue , the 
uterine cervix , the endometrium , the head or neck , the 
gallbladder , parotid tissue , the prostate , the brain , the pitu 
itary gland , kidney tissue , muscle , the esophagus , the stom 
ach , the small intestine , the colon , the liver , the spleen , the 
pancreas , thyroid tissue , heart tissue , lung tissue , the blad 
der , adipose tissue , lymph node tissue , the uterus , ovarian 
tissue , adrenal tissue , testis tissue , the tonsils , thymus , blood , 
hair , buccal , skin , serum , plasma , CSF , semen , prostate fluid , 
seminal fluid , urine , feces , sweat , saliva , sputum , mucus , 
bone marrow , lymph , and tears . Biological samples can also 
be obtained from biopsies of internal organs or from cancers . 
Biological samples can be obtained from subjects for diag 
nosis or research or can be obtained from non - diseased 
individuals , as controls or for basic research . Samples may 
be obtained by standard methods including , e.g. , venous 
puncture and surgical biopsy . In certain embodiments , the 
biological sample is a breast , lung , colon , or prostate tissue 
sample obtained by needle biopsy . 
[ 0087 ] As used herein , the term “ cancer ” refers to a 
neoplasm or tumor resulting from abnormal uncontrolled 
growth of cells . In some embodiments , cancer refers to a 
benign tumor or a malignant tumor . In some embodiments , 
the cancer is associated with a specific cancer antigen . 
[ 0088 ] As used herein , the term “ CDR - grafted antibody ” 
means an antibody in which at least one CDR of an 
" acceptor ” antibody is replaced by a CDR “ graft ” from a 
“ donor ” antibody possessing a desirable antigen specificity . 

[ 0089 ] As used herein , the term " chimeric antibody ” 
means an antibody in which the Fc constant region of a 
monoclonal antibody from one species ( e.g. , a mouse Fc 
constant region ) is replaced , using recombinant DNA tech 
niques , with an Fc constant region from an antibody of 
another species ( e.g. , a human Fc constant region ) . See 
generally , Robinson et al . , PCT / US86 / 02269 ; Akira et al . , 
European Patent Application 184,187 ; Taniguchi , European 
Patent Application 171,496 ; Morrison et al . , European Pat 
ent Application 173,494 ; Neuberger et al . , WO 86/01533 ; 
Cabilly et al . U.S. Pat . No. 4,816,567 ; Cabilly et al . , Euro 
pean Patent Application 0125,023 ; Better et al . , Science 240 : 
1041-1043 , 1988 ; Liu et al . , Proc . Natl . Acad . Sci . USA 84 : 
3439-3443 , 1987 ; Liu et al . , J. Immunol 139 : 3521-3526 , 
1987 ; Sun et al . , Proc . Natl . Acad . Sci . USA 84 : 214-218 , 
1987 ; Nishimura et al . , Cancer Res 47 : 999-1005 , 1987 ; 
Wood et al . , Nature 314 : 446-449 , 1885 ; and Shaw et al . , J. 
Natl . Cancer Inst . 80 : 1553-1559 , 1988 . 
[ 0090 ] As used herein , the term “ consensus FR ” means a 
framework ( FR ) antibody region in a consensus immuno 
globulin sequence . The FR regions of an antibody do not 
contact the antigen . 
[ 0091 ] As used herein , a “ control ” is an alternative sample 
used in an experiment for comparison purpose . A control can 
be “ positive ” or “ negative . ” For example , where the purpose 
of the experiment is to determine a correlation of the efficacy 
of a therapeutic agent for the treatment for a particular type 
of disease , a positive control ( a compound or composition 
known to exhibit the desired therapeutic effect ) and a 
negative control ( a subject or a sample that does not receive 
the therapy or receives a placebo ) are typically employed . 
[ 0092 ] As used herein , the term “ effective affinity ” refers 
to the binding constant derived from measuring the overall 
binding kinetics of a compound with two or more simulta 
neous binding interactions ( e.g. , with an IgG , IgM , IgA , IgD , 
or IgE molecule instead of a Fab domain ) . 
[ 0093 ] As used herein , the term " effective amount ” refers 
to a quantity sufficient to achieve a desired therapeutic 
and / or prophylactic effect , e.g. , an amount which results in 
the prevention of , or a decrease in a disease or condition 
described herein or one or more signs or symptoms associ 
ated with a disease or condition described herein . In the 
context of therapeutic or prophylactic applications , the 
amount of a composition administered to the subject will 
vary depending on the composition , the degree , type , and 
severity of the disease and on the characteristics of the 
individual , such as general health , age , sex , body weight and 
tolerance to drugs . The skilled artisan will be able to 
determine appropriate dosages depending on these and other 
factors . The compositions can also be administered in com 
bination with one or more additional therapeutic com 
pounds . In the methods described herein , the therapeutic 
compositions may be administered to a subject having one 
or more signs or symptoms of a disease or condition 
described herein . As used herein , a “ therapeutically effective 
amount ” of a composition refers to composition levels in 
which the physiological effects of a disease or condition are 
ameliorated or eliminated . A therapeutically effective 
amount can be given in one or more administrations . 
[ 0094 ] As used herein , the term “ effector cell ” means an 
immune cell which is involved in the effector phase of an 
immune response , as opposed to the cognitive and activation 
phases of an immune response . Exemplary immune cells 
include a cell of a myeloid or lymphoid origin , e.g. , lym 
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phocytes ( e.g. , B cells and T cells including cytolytic T cells 
( CTLs ) ) , killer cells , natural killer cells , macrophages , 
monocytes , eosinophils , neutrophils , polymorphonuclear 
cells , granulocytes , mast cells , and basophils . Effector cells 
express specific Fc receptors and carry out specific immune 
functions . An effector cell can induce antibody - dependent 
cell - mediated cytotoxicity ( ADCC ) , e.g. , a neutrophil 
capable of inducing ADCC . For example , monocytes , mac 
rophages , neutrophils , eosinophils , and lymphocytes which 
express FcaR are involved in specific killing of target cells 
and presenting antigens to other components of the immune 
system , or binding to cells that present antigens . 
[ 0095 ] “ Effector function ” as used herein refers to a bio 
chemical event that results from the interaction of an anti 
body Fc region with an Fc receptor or an antigen . Effector 
functions include but are not limited to antibody dependent 
cell mediated cytotoxicity ( ADCC ) , antibody dependent cell 
mediated phagocytosis ( ADCP ) , and complement dependent 
cytotoxicity ( CDC ) . Effector functions include both those 
that operate after the binding of an antigen and those that 
operate independent of antigen binding . 
[ 0096 ] As used herein , the term “ epitope ” means an anti 
genic determinant ( site on an antigen ) capable of specific 
binding to an antibody . Epitopes usually comprise chemi 
cally active surface groupings of molecules such as amino 
acids or sugar side chains and may have specific three 
dimensional structural characteristics , as well as specific 
charge characteristics . Conformational and non - conforma 
tional epitopes are distinguished in that the binding to the 
former but not the latter is lost in the presence of denaturing 
solvents . Thus , in some embodiments , the heterodimeric 
trivalent / tetravalent multispecific antibodies disclosed 
herein may bind a non - conformational epitope and / or a 
conformational epitope . To screen for antibodies which bind 
to an epitope , a routine cross - blocking assay such as that 
described in Antibodies , A Laboratory Manual , Cold Spring 
Harbor Laboratory , Ed Harlow and David Lane ( 1988 ) , can 
be performed . This assay can be used to determine if an 
antibody binds the same site or epitope as a heterodimeric 
trivalent / tetravalent multispecific antibody of the present 
technology . Alternatively , or additionally , epitope mapping 
can be performed by methods known in the art . For example , 
the antibody sequence can be mutagenized such as by 
alanine scanning , to identify contact residues . In a different 
method , peptides corresponding to different regions of a 
target protein antigen can be used in competition assays with 
the test antibodies or with a test antibody and an antibody 
with a characterized or known epitope . 
[ 0097 ] As used herein , “ expression ” includes one or more 
of the following : transcription of the gene into precursor 
mRNA ; splicing and other processing of the precursor 
mRNA to produce mature mRNA ; mRNA stability ; trans 
lation of the mature mRNA into protein ( including codon 
usage and tRNA availability ) ; and glycosylation and / or other 
modifications of the translation product , if required for 
proper expression and function . 
[ 0098 ] As used herein , the term “ gene ” means a segment 
of DNA that contains all the information for the regulated 
biosynthesis of an RNA product , including promoters , 
exons , introns , and other untranslated regions that control 
expression . 
[ 0099 ] As used herein , a " heterodimerization domain that 
is incapable of forming a stable homodimer ” refers to a 
member of a pair of distinct but complementary chemical 

motifs ( e.g. , amino acids , nucleotides , sugars , lipids , syn 
thetic chemical structures , or any combination thereof ) 
which either exclusively self - assembles as a heterodimer 
with the second complementary member of the pair , or 
shows at least a 104 fold preference for assembling into a 
heterodimer with the second complementary member of the 
pair , or forms a homodimer with an identical member that is 
not stable under reducing conditions such as > 2 mM 2 - MEA 
at room temperature for 90 minutes ( see e.g. , Labrijn , A. F. 
et al . , Proc . Natl . Acad . Sci . 110 , 5145-50 ( 2013 ) . Examples 
of such heterodimerization domains include , but are not 
limited to CH2 - CH3 that include any of the Fc variants / 
mutations described herein , WinZip - A1B1 , a pair of 
complementary oligonucleotides , and a CH - 1 and CL pair . 
[ 0100 ] As used herein , “ Hil + 1 + 2 ” refers to a heterodi 
meric tetravalent multispecific antibody in which the Fab 
domains ( a ) bind to two distinct target epitopes and ( b ) have 
monovalent binding affinities or effective affinities ( KD ) that 
are < 100 PM . 
[ 0101 ] As used herein , the term “ humanized ” forms of 
non - human ( e.g. , murine ) antibodies are chimeric antibodies 
which contain minimal sequence derived from non - human 
immunoglobulin . For the most part , humanized antibodies 
are human immunoglobulins in which hypervariable region 
residues of the recipient are replaced by hypervariable 
region residues from a non - human species ( donor antibody ) 
such as mouse , rat , rabbit or nonhuman primate having the 
desired specificity , affinity , and capacity . In some embodi 
ments , Fv framework region ( FR ) residues of the human 
immunoglobulin are replaced by corresponding non - human 
residues . Furthermore , humanized antibodies may comprise 
residues which are not found in the recipient antibody or in 
the donor antibody . These modifications are made to further 
refine antibody performance such as binding affinity . Gen 
erally , the humanized antibody will comprise substantially 
all of at least one , and typically two , variable domains ( e.g. , 
Fab , Fab ' , F ( ab ' ) 2 , or Fv ) , in which all or substantially all of 
the hypervariable loops correspond to those of a non - human 
immunoglobulin and all or substantially all of the FR 
regions are those of a human immunoglobulin consensus FR 
sequence although the FR regions may include one or more 
amino acid substitutions that improve binding affinity . The 
number of these amino acid substitutions in the FR is 
typically no more than 6 in the H chain , and in the L chain , 
no more than 3. The humanized antibody optionally may 
also comprise at least a portion of an immunoglobulin 
constant region ( Fc ) , typically that of a human immuno 
globulin . For further details , see Jones et al . , Nature 321 : 
522-525 ( 1986 ) ; Reichmann et al . , Nature 332 : 323-329 
( 1988 ) ; and Presta , Curr . Op . Struct . Biol . 2 : 593-596 ( 1992 ) . 
See e.g. , Ahmed & Cheung , FEBS Letters 588 ( 2 ) : 288-297 
( 2014 ) . 
[ 0102 ] As used herein , the term “ hypervariable region ” 
refers to the amino acid residues of an antibody which are 
responsible for antigen binding . The hypervariable region 
generally comprises amino acid residues from a “ comple 
mentarity determining region ” or “ CDR ” ( e.g. , around about 
residues 24-34 ( L1 ) , 50-56 ( L2 ) and 89-97 ( L3 ) in the V? , 
and around about 31-35B ( H1 ) , 50-65 ( H2 ) and 95-102 ( H3 ) 
in the Vh ( Kabat et al . , Sequences of Proteins of Immuno 
logical Interest , 5th Ed . Public Health Service , National 
Institutes of Health , Bethesda , Md . ( 1991 ) ) and / or those 
residues from a “ hypervariable loop ” ( e.g. , residues 26-32 
( L1 ) , 50-52 ( L2 ) and 91-96 ( L3 ) in the V? , and 26-32 ( H1 ) , 
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52A - 55 ( H2 ) and 96-101 ( H3 ) in the Vh ( Chothia and Lesk 
J. Mol . Biol . 196 : 901-917 ( 1987 ) ) . 
[ 0103 ] As used herein , the term “ intact antibody ” or 
“ intact immunoglobulin ” means an antibody that has at least 
two heavy ( H ) chain polypeptides and two light ( L ) chain 
polypeptides interconnected by disulfide bonds . Each heavy 
chain is comprised of a heavy chain variable region ( abbre 
viated herein as HCVR or VH ) and a heavy chain constant 
region . The heavy chain constant region is comprised of 
three domains , CH1 , CH2 and CHz . Each light chain is 
comprised of a light chain variable region ( abbreviated 
herein as LCVR or V_ ) and a light chain constant region . 
The light chain constant region is comprised of one domain , 
CL . The Vh and V? regions can be further subdivided into 
regions of hypervariability , termed complementarity deter 
mining regions ( CDR ) , interspersed with regions that are 
more conserved , termed framework regions ( FR ) . Each Vh 
and V , is composed of three CDRs and four FRs , arranged 
from amino - terminus to carboxyl - terminus in the following 
order : FR1 , CDR1 , FR2 , CDR2 , FR3 , CDR3 , FR4 . The 
variable regions of the heavy and light chains contain a 
binding domain that interacts with an antigen . The constant 
regions of the antibodies can mediate the binding of the 
immunoglobulin to host tissues or factors , including various 
cells of the immune system ( e.g. , effector cells ) and the first 
component ( Clq ) of the classical complement system . 
[ 0104 ] As used herein , the terms “ individual ” , “ patient ” , 
or “ subject " can be an individual organism , a vertebrate , a 
mammal , or a human . In some embodiments , the individual , 
patient or subject is a human . 
[ 0105 ] As used herein , “ Lo1 + 1 + 2 ” refers to a heterodi 
meric tetravalent multispecific antibody in which the Fab 
domains ( a ) bind to two distinct target epitopes that are 
within a proximity of 60-120 angstroms from each other 
( thus allowing simultaneous binding ) , and ( b ) have mon 
ovalent binding affinities or effective affinities ( KD ) that 
range from about 100 nM to about 100 PM . 
[ 0106 ] The term “ monoclonal antibody ” as used herein 
refers to an antibody obtained from a population of substan 
tially homogeneous antibodies , i.e. , the individual antibod 
ies comprising the population are identical except for pos 
sible naturally occurring mutations that may be present in 
minor amounts . For example , a monoclonal antibody can be 
an antibody that is derived from a single clone , including 
any eukaryotic , prokaryotic , or phage clone , and not the 
method by which it is produced . A monoclonal antibody 
composition displays a single binding specificity and affinity 
for a particular epitope . Monoclonal antibodies are highly 
specific , being directed against a single antigenic site . Fur 
thermore , in contrast to conventional ( polyclonal ) antibody 
preparations which typically include different antibodies 
directed against different determinants ( epitopes ) , each 
monoclonal antibody is directed against a single determinant 
on the antigen . The modifier “ monoclonal ” indicates the 
character of the antibody as being obtained from a substan 
tially homogeneous population of antibodies , and is not to be 
construed as requiring production of the antibody by any 
particular method . Monoclonal antibodies can be prepared 
using a wide variety of techniques known in the art includ 
ing , e.g. , but not limited to , hybridoma , recombinant , and 
phage display technologies . For example , the monoclonal 
antibodies to be used in accordance with the present meth 
ods may be made by the hybridoma method first described 
by Kohler et al . , Nature 256 : 495 ( 1975 ) , or may be made by 

recombinant DNA methods ( See , e.g. , U.S. Pat . No. 4,816 , 
567 ) . The “ monoclonal antibodies ” may also be isolated 
from phage antibody libraries using the techniques described 
in Clackson et al . , Nature 352 : 624-628 ( 1991 ) and Marks et 
al . , J. Mol . Biol . 222 : 581-597 ( 1991 ) , for example . 
[ 0107 ] As used herein , the term “ pharmaceutically - accept 
able carrier ” is intended to include any and all solvents , 
dispersion media , coatings , antibacterial and antifungal 
compounds , isotonic and absorption delaying compounds , 
and the like , compatible with pharmaceutical administration . 
Pharmaceutically - acceptable carriers and their formulations 
are known to one skilled in the art and are described , for 
example , in Remington's Pharmaceutical Sciences ( 20th 
edition , ed . A. Gennaro , 2000 , Lippincott , Williams & 
Wilkins , Philadelphia , Pa . ) . 
[ 0108 ] As used herein , the term “ polyclonal antibody ” 
means a preparation of antibodies derived from at least two 
( 2 ) different antibody - producing cell lines . The use of this 
term includes preparations of at least two ( 2 ) antibodies that 
contain antibodies that specifically bind to different epitopes 
or regions of an antigen . 
[ 0109 ] As used herein , the term “ polynucleotide ” or 
“ nucleic acid ” means any RNA or DNA , which may be 
unmodified or modified RNA or DNA . Polynucleotides 
include , without limitation , single- and double - stranded 
DNA , DNA that is a mixture of single- and double - stranded 
regions , single- and double - stranded RNA , RNA that is 
mixture of single- and double - stranded regions , and hybrid 
molecules comprising DNA and RNA that may be single 
stranded or , more typically , double - stranded or a mixture of 
single- and double - stranded regions . In addition , polynucle 
otide refers to triple - stranded regions comprising RNA or 
DNA or both RNA and DNA . The term polynucleotide also 
includes DNAs or RNAs containing one or more modified 
bases and DNAs or RNAs with backbones modified for 
stability or for other reasons . 
[ 0110 ] As used herein , the terms “ polypeptide ” , “ peptide ” 
and “ protein ” are used interchangeably herein to mean a 
polymer comprising two or more amino acids joined to each 
other by peptide bonds or modified peptide bonds , i.e. , 
peptide isosteres . Polypeptide refers to both short chains , 
commonly referred to as peptides , glycopeptides or oligom 
ers , and to longer chains , generally referred to as proteins . 
Polypeptides may contain amino acids other than the 20 
gene - encoded amino acids . Polypeptides include amino acid 
sequences modified either by natural processes , such as 
post - translational processing , or by chemical modification 
techniques that are well known in the art . Such modifications 
are well described in basic texts and in more detailed 
monographs , as well as in a voluminous research literature . 
[ 0111 ] As used herein , the term “ recombinant ” when used 
with reference , e.g. , to a cell , or nucleic acid , protein , or 
vector , indicates that the cell , nucleic acid , protein or vector , 
has been modified by the introduction of a heterologous 
nucleic acid or protein or the alteration of a native nucleic 
acid or protein , or that the material is derived from a cell so 
modified . Thus , for example , recombinant cells express 
genes that are not found within the native ( non - recombinant ) 
form of the cell or express native genes that are otherwise 
abnormally expressed , under expressed or not expressed at 
all . 
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[ 0112 ] As used herein , the term “ separate ” therapeutic use 
refers to an administration of at least two active ingredients 
at the same time or at substantially the same time by 
different routes . 
[ 0113 ] As used herein , the term “ sequential ” therapeutic 
use refers to administration of at least two active ingredients 
at different times , the administration route being identical or 
different . More particularly , sequential use refers to the 
whole administration of one of the active ingredients before 
administration of the other or others commences . It is thus 
possible to administer one of the active ingredients over 
several minutes , hours , or days before administering the 
other active ingredient or ingredients . There is no simulta 
neous treatment in this case . 
[ 0114 ] As used herein , “ specifically binds ” refers to a 
molecule ( e.g. , an antibody or antigen binding fragment 
thereof ) which recognizes and binds another molecule ( e.g. , 
an antigen ) , but that does not substantially recognize and 
bind other molecules . The terms “ specific binding , ” “ spe 
cifically binds to , ” or is “ specific for ” a particular molecule 
( e.g. , a polypeptide , or an epitope on a polypeptide ) , as used 
herein , can be exhibited , for example , by a molecule having 
a K , for the molecule to which it binds to of about 10-4 M , 10-5M , 10 - M , 10-7M , 10-8 M , 10-9M , 10-10 M , 10-11 M , 
or 10-12 M. The term “ specifically binds ” may also refer to 
binding where a molecule ( e.g. , an antibody or antigen 
binding fragment thereof ) binds to a particular polypeptide , 
or an epitope on a particular polypeptide , without substan 
tially binding to any other polypeptide , or polypeptide 
epitope . 
[ 0115 ] As used herein , the term " simultaneous ” therapeu 
tic use refers to the administration of at least two active 
ingredients by the same route and at the same time or at 
substantially the same time . 
[ 0116 ] As used herein , the term “ therapeutic agent ” is 
intended to mean a compound that , when present in an 
effective amount , produces a desired therapeutic effect on a 
subject in need thereof . 
[ 0117 ] " Treating ” or “ treatment ” as used herein covers the 
treatment of a disease or disorder described herein , in a 
subject , such as a human , and includes : ( i ) inhibiting a 
disease or disorder , i.e. , arresting its development ; ( ii ) reliev 
ing a disease or disorder , i.e. , causing regression of the 
disorder ; ( iii ) slowing progression of the disorder ; and / or 
( iv ) inhibiting , relieving , or slowing progression of one or 
more symptoms of the disease or disorder . In some embodi 
ments , treatment means that the symptoms associated with 
the disease are , e.g. , alleviated , reduced , cured , or placed in 
a state of remission . 
[ 0118 ] It is also to be appreciated that the various modes 
of treatment of disorders as described herein are intended to 
mean “ substantial , ” which includes total but also less than 
total treatment , and wherein some biologically or medically 
relevant result is achieved . The treatment may be a continu 
ous prolonged treatment for a chronic disease or a single , or 
few time administrations for the treatment of an acute 
condition . 
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the same target antigen , or a combination of haptens and 
target antigens or epitopes on a target antigen . A variety of 
HDTVS antibodies can be produced using molecular engi 
neering . For example , the HDTVS antibodies disclosed 
herein utilize combinations of the full immunoglobulin 
framework ( e.g. , IgG ) , and single chain variable fragments 
( scFvs ) . 
[ 0120 ] HDTVS antibodies can be made , for example , by 
combining and / or engineering heavy chains and / or light 
chains that recognize different epitopes of the same or 
different antigen . In some embodiments , the HDTVS protein 
is trivalent and tri - specific , comprising , for example , an 
immunoglobulin ( e.g. , IgG ) with a binding site for a first 
antigen ( one V # N , pair ) and a binding site for a second 
antigen ( a different V?N , pair ) and an scFv for a third 
antigen . In some embodiments , the HDTVS protein is 
trivalent and bispecific , comprising , for example , an immu 
noglobulin ( e.g. , IgG ) with two binding sites ( two V / V , 
pairs ) for a first antigen , and a scFv for a second antigen . In 
some embodiments , the HDTVS protein is tetravalent and 
tri - specific , comprising , for example , an immunoglobulin 
( e.g. , IgG ) with a binding site for a first antigen ( one V / V , 
pair ) and a binding site for a second antigen ( a different 
V N. pair ) and two identical scFvs for a third antigen . In 
some embodiments , the HDTVS protein is tetravalent and tri - specific , comprising , for example , an immunoglobulin 
( e.g. , IgG ) with two binding sites ( two V./2 pairs ) for a 
first antigen , an scFv for a second antigen and an scFv for 
a third antigen . In some embodiments , the HDTVS protein 
is tetravalent and tetra - specific , comprising , for example , an 
immunoglobulin ( e.g. , IgG ) with a binding site for a first 
antigen ( one V # N pair ) and a binding site for a second 
antigen ( different V.V. pair ) , an scFv for a third antigen 
and an scFv for a fourth antigen . 
[ 0121 ] In some embodiments , at least one scFv of the 
HDTVS antibodies of the present technology binds to an 
antigen or epitope of a B - cell , a T - cell , a myeloid cell , a 
plasma cell , or a mast - cell . Additionally or alternatively , in 
certain embodiments , at least one scFv of the HDTVS 
antibodies of the present technology binds to an antigen 
selected from the group consisting of Dabigatran , a4 , a4b7 , 
a4b7 + aEb7 , a5 , AXL , BnDOTA , CD11a ( LFA - 1 ) , CD3 , 
CD4 , CD , CD16 , CD19 , CD22 , CD23 , CD25 , CD28 , 
CD30 ( TNFRSF8 ) , CD33 , CD38 , CD40 , CD40L , CD47 , 
CD49b ( a2 ) , CD54 ( ICAM - 1 ) , CD56 , CD74 , CD80 , CD115 
( CSF1R ) , CD116a ( CSF2Ra ) , CD123 , CD134 ( OX40 ) , 
CD137 ( 41BB ) , CD152 ( CTLA4 ) , CD184 ( CXCR4 ) , 
CD192 ( CCR2 ) , CD194 ( CCR4 ) , CD195 ( CCR5 ) , CD223 
( LAG - 3 ) , CD252 ( OX40L ) , CD254 ( RANKL ) , CD262 
( DR5 ) , CD27 , CD200 , CD221 ( IGF1R ) , CD248 , CD274 
( PD - L1 ) , CD275 ( ICOS - L ) , CD278 ( ICOS ) , CD279 ( PD - 1 ) , 
CD319 ( SLAMF7 ) , CD371 ( CLEC12A ) , MADCAMI , 
MT1 - MMP ( MMP14 ) , NKG2A , NRP1 , TIGIT , VSIR , 
KIRDL1 / 2 / 3 , and KIR2DL2 . 
[ 0122 ] Additionally or alternatively , in certain embodi 
ments , the HDTVS antibodies disclosed herein are capable 
of binding to cells ( e.g. , tumor cells ) that express a cell 
surface antigen selected from the group consisting of a2b b3 
( Glycoprotein IIb / IIIa ) , a4 , a4b7 , a4b7 + aEb7 , a5 , Activin 
receptor type - 2B , ALK1 , Alpha - synuclein , amyloid beta , 
APP , AXL , Blood Group A , CAIX , CCL - 2 , CD105 ( endo 
glin ) , CD115 ( CSF1R ) , CD116a ( CSF2Ra ) , CD123 , CD152 
( CTLA4 ) , CD184 ( CXCR4 ) , CD19 , CD192 ( CCR2 ) , 
CD194 ( CCR4 ) , CD195 ( CCR5 ) , CD20 , CD200 , CD22 , 
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Heterodimeric Trivalent / Tetravalent Multispecific 
Antibodies of the Present Technology 
[ 0119 ] The heterodimeric trivalent / tetravalent multispe 
cific antibodies of the present technology can bind simulta 
neously to three or four targets that have a distinct structure , 
e.g. , 3-4 different target antigens , 3-4 different epitopes on 
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CD221 ( IGF1R ) , CD248 , CD25 , CD25 ? ( BAFF ) , CD26 , 
CD262 ( DR5 ) , CD276 ( B7H3 ) , CD3 , CD30 ( TNFRSF8 ) , 
CD319 ( SLAMF7 ) , CD33 , CD332 ( FGFR2 ) , CD350 
( FZD10 ) , CD37 , CD371 ( CLEC12A ) , CD38 , CD4 , CD49b 
( a2 ) , CD51 ( a5 ) , CD52 , CD56 , CD61 ( a4b3 ) , CD70 , CD73 
( NTSE ) , CD74 , CEA , Claudin - 18.2 , cMET , CRLR , DLL3 , 
DLL4 , DNA / histone ( H1 ) complex , EGFR , EpCAM , 
EGFR - HER3 , EGFRvIII , EphA3 , ERGT ( GalNAc ) Tn Anti 
gen , FLT1 , FOLR1 , frizzled family receptor ( FZD ) , Lewis 
Y , Lewis X , GCGR , GD2 , GD2 a - acetyl , GD3 , GM1 , GM1 
fucosyl , GM2 , GPA33 , GPNMB , GUCY2C , HER2 , HER3 , 
HGFR ( cMET ) , IgHe , IGLF2 , Kallikreins , LINGO1 , 
LOXL2 , Ly6 / PLAUR domain - containing protein 3 , MAD 
CAM1 , MAG , Mesothelin , MT1 - MMP ( MMP14 ) , MUCI , 
Mucin SAC , NaPi2b , NeuGc - GM3 , notch , NOTCH2 / 
NOTCH3 receptors , oXLDL , P - selectin , PCSK9 , PDGFRA , 
PDGFRa , phosphatidylserine , polysialic acid , PSMA , 
PVRL4 , RGMA , CD240D Blood group D antigen , root 
plate - specific spondin 3 , serum amyloid P component , 
STEAP - 1 , TACSTD2 , TGFB , TWEAKR , TYRP1 , 
VEGFR2 , VSIR , CD171 ( L1CAM ) , CD19 , CD47 , pMHC 
[ NY - ES01 ] , PMHC [ MARTI ] , PMHC [ MAGEA1 ] , PMHC 
[ Tyrosinase ] , pMHC [ gp100 ] , pMHC [ MUC1 ] , pMHC [ tax ] , 
PMHC [ WT - 1 ] , pMHC [ EBNA - 1 ] , PMHC [ LMP2 ] , pMHC 
[ HTERT ] , GPC3 , CD80 , CD23 , and fibronectin extra 
domain - B . 
[ 0123 ] Methods for producing the HDTVS antibodies of 
the present technology include engineered recombinant 
monoclonal antibodies which have additional cysteine resi 
dues so that they crosslink more strongly than the more 
common immunoglobulin isotypes . See , e.g. , FitzGerald et 
al . , Protein Eng . 10 ( 10 ) : 1221-1225 ( 1997 ) . HDTVS recom 

binant fusion proteins can be engineered by linking two or 
more different single - chain antibody or antibody fragment 
segments with the needed dual specificities . See , e.g. , 
Coloma et al . , Nature Biotech . 15 : 159-163 ( 1997 ) . 
[ 0124 ] Recombinant methods can be used to produce a 
variety of fusion proteins . In some embodiments , a HDTVS 
antibody according to the present technology comprises an 
immunoglobulin , which immunoglobulin comprises two 
heavy chains and two light chains , and two scFvs , wherein 
each scFv is linked to the C - terminal end of one of the two 
light chains of any immunoglobulin disclosed herein . In 
various embodiments , scFvs are linked to the light chains via 
a linker sequence . In some embodiments , a linker is at least 
2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 
20 , 21 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 , 35 , 40 , 45 , 50 , 55 , 
60 , 65 , 70 , 75 , 80 , 85 , 90 , 95 , 100 or more amino acids in 
length . 
[ 0125 ] In some embodiments , a linker is characterized in 
that it tends not to adopt a rigid three - dimensional structure , 
but rather provides flexibility to the polypeptide ( e.g. , first 
and / or second antigen binding sites ) . In some embodiments , 
a linker is employed in a HDTVS antibody described herein 
based on specific properties imparted to the HDTVS anti 
body such as , for example , an increase in stability . In some 
embodiments , a HDTVS antibody of the present technology 
comprises a G4S linker ( SEQ ID NO : 2508 ) . In certain 
embodiments , a HDTVS antibody of the present technology 
comprises a ( G4S ) , linker , wherein n is 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 
9 , 10 , 1 1 , 12 , 13 , 14 , 15 or more ( SEQ ID NO : 2509 ) . 
[ 0126 ] Exemplary Vh and V , amino acid sequences that 
may be employed in the HDTVS antibodies of the present 
technology are provided in Table 1 . 
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TABLE 1 

SEQ ID NO 
VL CDR1 

SEQ ID NO 

SEQ 
VL ID CDR2 NO 

SEQ 
Vi ID CDR3 NO 

SEQ ID NO 

SEQ 
VH ID CDR1 NO 

VH CDR2 

SEQ ID NO 

V? CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

2 YGT 

7 

8 

1 QGIS SN 

3 VQY AQLP YT 

5 GFNI KDT 

6 IDPA NGYT 

VRPL YDYY AMDY 

Y 

a2bb3 DILMTQSPSSM ( Glyco- SVSLGDTVSIT protein CHASQGISSNI IIb / GWLQQKPGKS IIIa ) FMGLIYYGTN 
LVDGVPSRFS GSGSGADYSL TISSLDSEDFA DYYCVQYAQ LPYTFGGGTK LEIK 

4 EVQLQQSGAELV KPGASVKLSCTA SGFNIKDTYVHW VKQRPEQGLEWI GRIDPANGYT KY DPKFQGKATITA DTSSNTAYLQLS SLTSEDTAVYYC VRPLYDYYAMD YWGQGTSVTVSS 
10 YTS 

15 

16 

9 DIN NY 

11 QQG NTLP WT 

13 GYA FTNY L 

14 IYPG SGGT 

ARRD GNYG WFAY 

a2bb3 DIQMTQTPSTL ( Glyco- SASVGDRVTIS protein CRASQDINNY IIb / LNWYQQKPG IIIa ) KAPKLLIYYTS 
TLHSGVPSRFS GSGSGTDYTL TISSLQPDDFA TYFCQQGNTL PWTFGQGTKV EVK 

12 QVOLVQSGAEV KKPGSSVKVSCK ASGYAFTNYLIE WVRQAPGQGLE WIGVIYPGSGGT NYNEKFKGRVTL TVDES TNTAYME LSSLRSEDTAVY FCARRDGNYGWF AYWGOGTLVTV SS 

24 

a4 

18 YTS 

23 

24 

17 DIN KY 

19 LQY DNL WT 

21 GFNI KDT 

22 IDPA NGYT 

AREG YYGN YGVY AMDY 

Y 

DIQMTQSPSSL SASVGDRVTIT CKTSODINKY MAWYQQTPG KAPRLLIHYTS ALQPGIPSRFS GSGSGRDYTF TISSLOPEDIA TYYCLQYDNL WTFGQGTKVE IK 

20 QVQLVQSGAEV KKPGASVKVSCK ASGFNIKDTYIH WVRQAPGQRLE WMGRIDPANGY TKYDPKFQGRVT ITADTSASTAYM ELSSLRSEDEAV YYCAREGYYGN YGVYAMDYWG QGTLVTVSS 

a4b7 

26 GIS 

30 IDPS 

31 

32 

25 QSLA KSYG 

27 LOGT HQP YT 

29 GYTF TSY W 

ESNT 

ARGG YDGW DYAI DY 

NTY 

DVVMTQSPLS LPVTPGEPASI SCRSSQSLAKS YGNTYLSWYL QKPGQSPQLLI YGISNRFSGVP DRFSGSGSGT DFTLKISRVEA EDVGVYYCLO GTHQPYTFGQ GTKVEIK 

28 QVOLVOSGAEV KKPGASVKVSCK GSGYTFTSYWM HWVRQAPGQRL EWIGEIDPSESN TNYNQKFKGRVT LTVDISASTAYM ELSSLRSEDTAV YYCARGGYDGWD YAIDYWGQGTL VTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

34 YAS 

39 

40 

a4b7 + aEb7 

33 ESVD DL 

35 QQG NSLP NT 

37 GFFI TNN Y 

38 ISYS GST 

ARTG SSGY FDF 

DIQMTQSPSSL SASVGDRVTIT CRASESVDDL LHWYQQKPG KAPKLLIKYAS QSISGVPSRFS GSGSGTDFTLT ISSLOPEDFAT YYCQQGNSLP NTFGQGTKVE IK 

36 EVOLVESGGGLV QPGGSLRLSCAA SGFFITNNYWGW VRQAPGKGLEW VGYISYSGSTSY NPSLKSRFTISR DTSKNTFYLQMN SLRAEDTAVYYC ARTGSSGYFDFW GQGTLVTVSS 

a5 

42 DAS 

47 

48 

41 QSVS SY 

43 QQRS NWP PFT 

45 GFTF SRYT 

46 ISFD GSNK 

AREA RGSY AFDI 

EIVLTQSPATL SLSPGERATLS CRASQSVSSY LAWYQQKPG QAPRLLIYDAS NRATGIPARFS GSGSGTDFTLT ISSLEPEDFAV YYCQQRSNWP PFTFGPGTKV DIK 

44 QVQLVESGGGV VQPGRSRRLSCA ASGFTFSRYTMH WVRQAPGKGLE WVAVISFDGSNK YYVDSVKGRFTI SRDNSENTLYLQ VNILRAEDTAVY YCAREARGSYAF DIWGQGTMVTV SS 

25 

50 GVS 

55 

€ 56 

49 SSDV GSYN 

51 GTFA GGS YYG 

53 GYTF TSSY 

54 INPV SGST 

ARGG WFDY 

Y 

Activin QSALTOPASV recep- SGSPGQSITIS 
tor 

CTGTSSDVGSY 
type - 2B NYVNWYQQH 

PGKAP KLMIY GVSKRPSGVS NRFSGSKSGN TASLTISGLQA EDEADYYCGT FAGGSYYGVF GGGTKLTVL 

52 QVQLVOSGAEV KKPGASVKVSCK ASGYTFTSSYIN WVRQAPGQGLE WMGTINPVSGST SYAQKFQGRVT MTRDTSISTAYM ELSRLRSDDTAV YYCARGGWFDY WGQGTLVTVSS 

ALK1 

58 GTS 

61 GGSI 

57 QSVS SSY 

64 

59 QQY GSSP 

62 IYYS GST 

63 

SSGE YY 

ARES VAGF DY 

IT 

EIVLTQSPGTL SLSPGERATLS CRASQSVSSSY LAWYQQKPG QAPRLLIYGTS SRATGIPDRFS GSGSGTDFTLT ISRLEPEDFAV YYCQQYGSSPI TFGQGTRLEIK 

60 QVQLQESGPGLV KPSQTLSLTCTV SGGSISSGEYYW NWIRQHPGKGLE WIGYIYYSGSTY YNPSLKSRVTIS VDTSKNQFSLKL SSVTAADTAVYY CARESVAGFDYW GQGTLVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen Vi 

VH 

US 2022/0098329 A1 

66 WAS 

71 

72 

Alpha synu clein 

65 QTLL YSSN QKNY 

67 QQY YSYP LT 

69 GFTF SNY 

70 ISSG GGST 

ARGG AGID YW 

G 

DIQMTQSPSSL SASVGDRVTIT CKSIQTLLYSS NOKNYLAWF QQKPGKAPKL LIYWASIRKSG VPSRFSGSGSG TDFTLTISSLO PEDLATYYCO QYYSYPLTFG GGTKLEIK 

68 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSNYGMSW VRQAPGKGLEW VASISSGGGSTY YPDNV KGRFTIS RDDAKNSLYLQM NSLRAEDTAVYY CARGGAGIDYW GQGTLVTVSS 

74 LYS 

79 

80 

73 QSLL DSDG KTY 

75 WQG THFP RT 

77 GFTF SNY 

78 IRSG GGRT 

VRYD HYSG SSDY 

G 

amyloid DVVMTQSPLS beta LPVTPGEPASI SCKSSQSLLDS DGKTYLNWLL QKPGQSPQRLI YLVSKLDSGV PDRFSGSGSGT DFTLKISRVEA EDVGVYYCW QGTHFPRTFG QGTKVEIK 

76 EVOLLESGGGLV QPGGSLRLSCAA SGFTFSNYGMSW VRQAPGKGLEW VASIRSGGGRTY YSDNV KGRFTIS RDNSKNTLYLQ MNSLRAEDTAV YYCVRYDHYSGS SDYWGQGTLVT VSS 

26 

82 KVS 

87 

88 

81 QSLI YSDG NAY 

83 SOST HVP WT 

85 GFTF SRYS 

86 INSV GNST 

ASGD Y 

amyloid DVVMTQSPLS beta LPVTLGQPASI SCRSSQSLIYS DGNAYLHWF LOKPGQSPRL LIYKV SNRFSG VPDRFSGSGS GTDFTLKISRV EAEDVGVYYC SQSTHVPWTF GQGTKVEIK 

84 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSRYSMSW VRQAPGKGLELV AQINSVGNSTYY PDTVKGRFTISR DNAKNTLYLQMN SLRAEDTAVYYC ASGDYWGQGTL VTVSS 

90 KVS 

95 

96 

89 QSLV YSNG DTY 

91 SOST HVP WT 

93 GFTF SSYG 

94 INSN GGST 

ASGD YW 

amyloid DIVMTQSPLSL beta PVTPGEPASIS CRSSQSLVYS NGDTYLHWY LOKPGQSPQL LIYKV SNRFSG VPDRFSGSGS GTDFTLKISRV EAEDVGVYYC SQSTHVPWTF GQGTKVEIK 

92 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSSYGMSW VRQAPGKGLELV ASINSNGGSTYY PDSVKGRFTISR DNAKNSLYLQMN SLRAEDTAVYYC ASGDYWGQGTT VTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

98 QIS 

103 

104 

97 QSLL YSD AKTY 

99 LOGT HYP VL 

101 GYY TEA YY 

102 IDPA TGNT 

ASLY SLPV Y 

amyloid DVVMTQSPLS beta LPVTLGQPASI SCKSSQSLLYS DAKTYLNWF QORPGQSPRR LIYQI SRLDPG VPDRFSGSGS GTDFTLKISRV EAEDVGVYYC LQGTHYPVLF GQGTRLEIK 

100 QVOLVOSGAEV KKPGASVKVSCK ASGYYTEAYYIH WVRQAPGQGLE WMGRIDPATGNT KYAPRLQDRVT MTRDTSTSTVYM ELSSLRSEDTAV YYCASLYSLPVY WGQGTTVTVSS 

US 2022/0098329 A1 

106 AAS 

111 

112 

105 OSIS SY 

107 QOS YSTP LT 

109 GFAF SSYG 

110 IWFD GTKK 

ARDRG IGARR GPYYM DV 

amyloid DIQMTQSPSSL beta SASVGDRVTIT CRASQSISSYL NWYQQKPGK APKLLIYAASS LQSGVPSRFSG SGSGTDFTLTI SSLOPEDFATY YCQQSYSTPL TFGGGTKVEI K 

108 QVOLVESGGGV VQPGRSLRLSCA ASGFAFSSYGMH WVRQAPGKGLE WVAVIWFDGTK KYYTDSVKGRFT ISRDNSKNTLYL QMNTLRAEDTA VYYCARDRGIGA RRGPYYMDVWG KGTTVTVSS 

27 

APP 

114 GAS 

119 

120 

113 SVS SSY 

115 LQIY NMPI 

117 GFTF SSYA 

118 INAS TRT 

ARGKG GNTH KPYG YVRY 

T 

FDV 

DIVLTOSPATL SLSPGERATLS CRASQSVSSSY LAWYQQKPG QAPRLLIYGAS SRATGVPARF SGSGSGTDFTL TISSLEPEDFA TYYCLQIYNM PITFGQGTKVE IK 

116 QVELVESGGGLV QPGGSLRLSCAA SGFTFSSYAMSW VRQAPGKGLEW VSAINASGTRTY YADSVKGRFTIS RANSKNTLYLO MNSLRAEDTAV YYCARGKGNTH KPYGYVRYFDV WGQGTLVTVSS 

AXL 

122 GAS 

127 

128 

121 OSVS SSY 

123 QQY GSSP YT 

125 GFTF SSYA 

126 TSGS GAST 

AKIWI AFDI 

EIVLTOSPGTL SLSPGERATLS CRASQSVSSSY LAWYQQKPG QAPRLLIYGAS SRATGIPDRFS GSGSGTDFTLT ISRLEPEDFAV YYCQQYGSSP YTFGQGTKLEI K 

124 EVOLLESGGGLV QPGGSLRLSCAA SGFTFSSYAMNW VRQAPGKGLEW VSTTSGSGASTY YADSV KGRFTIS RDNSKNTLYLQ MNSLRAEDTAV YYCAKIWIAFDI WGQGTMVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

130 YTS 

135 

136 

129 QDIN NY 

131 QQG NTLP WT 

133 GYN FTSY W 

134 IYPG SGIT 

AGQY GNLW FAY 

Blood DIQMTQTTSSL group A SASLGDRVTIS CRASQDINNY LNWYQQKPD GTVKLLIHYTS RLHSGVPSRFS GSGSGTDYSL TISNLEQEDIA TYFCQQGNTL PWTFGGGTKL EIK 

132 QVQLQQPGAELV KPGTSVKLSCKA SGYNFTSYWINW VKLRPGQGLEWI GDIYPGSGITNY NEKFKSKATLTV DTSSSTAYMQLS SLASEDSALYYC AGQYGNLWFAYW GQGTLVTVSS 

BnDOTA 

138 GHN 

142 IWSG 

143 

144 

137 TGAV TASN Y 

141 GFSL TDY 

GGT 

139 ALW YSD HWV IGGG 

ARRG SYPY NYFD 

G 

A 

QAVVIQESAL TTPPGETVTLT CGSSTGAVTA SNYANWVQE KPDHCFTGLIG GHNNRPPGVP ARFSGSLIGDK AALTIAGTQTE DEAIYFCALW YSDHWVIGGG TRLTVL 

140 HVKLQESGPGLV QPSQSLSLTCTV SGFSLTDYGVHW VRQSPGKGLEWL GVIWSGGGTAYN TALISRLNIYRD NSKNQVFLEMNS LQAEDTAMYYCA RRGSYPYNYFDA WGCGTTVTVSS 

28 

CAIX 

146 SAS 

151 

152 

145 QNVV SA 

147 QQY SNYP WT 

149 GFTF SNY Y 

150 INSD GGIT 

ARHR SGYF SMDY 

DIVMTQSQRF MSTTVGDRVS ITCKASONVV SAVAWYQOK PGQSPKLLIYS ASNRYTGVPD RFTGSGSGTDF TLTISNMQSED LADFFCQQYS NYPWTFGGGT KLEIK 

148 DVKLVESGGGLV KLGGSLKLSCAA SGFTFSNYYMSW VRQTPEKRLELV AAINSDGGITYY LDTVKGRFTISR DNAKNTLYLQMS SLKSEDTALFYC ARHRSGYFSMDY WGQGTSVTVSS 

CCL - 2 

154 DAS 

159 

160 

153 QSVS DAY 

155 HQYI QLHS FT 

157 GGTF SSYG 

158 TIPI FGTA 

ARYD GIYG ELDF 

EIVLTOSPATL SLSPGERATLS CRASQSVSDA YLAWYQQKP GQAPRLLIYD ASSRATGVPA RFSGSGSGTDF TLTISSLEPED FAVYYCHQYIQ LHSFTFGQGT KVEIK 

156 QVQLVQSGAEV KKPGSSVKVSCK ASGGTFSSYGIS WVRQAPGQGLE WMGGIIPIFGTA NYAQKFQGRVTI TADESTSTAYME LSSLRSEDTAVY YCARYDGIYGEL DFWGQGTLVTVS S 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

162 ATS 

167 

168 

CD105 ( endo glin ) 

161 SSVS Y 

163 QQW SSNP LT 

165 GFTF SDA W 

166 IRSK ASNH AT 

TRWR RFFD 

QIVLSQSPAIL SASPGEKVTMT CRASSSVSYM HWYQQKPGSS PKPWIYATSN LASGVPVRFS GSGSGTSYSLT ISRVEAEDAAT YYCQQWSSNP LTFGAGTKLE LK 

S 

164 EVKLEESGGGLV QPGGSMKLSCAA SGFTFSDAWMD WVROSPEKGLE WVAEIRSKASNH ATYYAESVKGRF TISRDDSKSSVY LQMNSLRAEDTG IYYCTRWRRFFD SWGQGTTLTVSS 

US 2022/0098329 A1 

170 AAS 

175 

176 

CD115 ( CSF1R ) 

169 QSVD YDGD NY 

171 HLSN EDLS 

173 GYTF TDN Y 

174 INPY NGGT 

ARES PYFS NLYV MDYW 

T 

EIVLTQSPATL SLSPGERATLS CKASQSVDYD GDNYMNWYQ QKPGQAPRLLI YAASNLESGIP ARFSGSGSGT DFTLTISSLEP EDFAVYYCHLS NEDLSTFGGG TKVEIK 

172 QVQLVQSGAEV KKPGSSVKVSCK ASGYTFTDNYMI WVRQAPGQGLE WMGDINPYNGG TTFNQKFKGRVT ITADKSTSTAYM ELSSLRSEDTAV YYCARESPYFSN LYVMDYWGQGT LVTVSS 

29 

178 HNN 

183 

184 

CD116a ( CSF2 Ra ) 

177 GSNI GAPY 

179 ATVE AGLS GSV 

181 GYT LTEL 

182 FDPE ENEI 

AIVG SFSP LTLG 

D 

S 

L 

QSVLTQPPSVS GAPGQRVTISC TGSGSNIGAPY DVSWYQQLPG TAPKLLIYHN NKRPSGVPDR FSGSKSGTSAS LAITGLQAEDE ADYYCATVEA GLSGSVFGGG TKLTVL 

180 QVOLVQSGAEV KKPGASVKVSCK VSGYTLTELSIH WVRQAPGKGLE WMGGFDPEENEI VYAQRFQGRVT MTEDTSTDTAY MELSSLRSEDTA VYYCAIVGSFSP LTLGLWGQGTMV TVSS 

185 KTISKY 

186 SGS 

191 

192 

CD11a ( LFA - 1 ) 

187 QQH NEYP 

189 GYSF TGH W 

190 IHPS DSET 

ARGI YFYG TTYF DYW 

LT 

DIQMTQSPSSL SASVGDRVTIT CRASKTISKYL AWYOQKPGK APKLLIYSGST LQSGVPSRFSG SGSGTDFTLTI SSLOPEDFATY YCOQHNEYPL TFGQGTKVEI K 

188 EVOLVESGGGLV QPGGSLRLSCAA SGYSFTGHWMN WVRQAPGKGLE WVGMIHPSDSET RYNQKFKDRFTI SVDKSKNTLYLO MNSLRAEDTAV YYCARGIYFYGT TYFDYWGQGTL VTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen Vi 

VH 

US 2022/0098329 A1 

CD123 

194 WAS 

199 

200 

193 QSLL NSGN QKNY 

195 OND YSYP YT 

197 GYTF TDY 

198 IIPS N GAT 

TRSH LLRA SWFA Y 

Y 

DFVMTQSPSS LTVTAGEKVT MSCKSSQSLL NSGNQKNYLT WYLQKPGQPP KLLIYWAS TR ESGVPDRFTGS GSGTDFTLTIS SVQAEDLAVY YCONDYSYPY TFGGGTKLEIK 

196 EVQLQQSGPELV KPGASVKMSCK ASGYTFTDYYM KWVKQSHGKSL EWIGDIIPSNGA TFYNQKFKGKAT LTVDRSSSTAYM HLNSLTSEDSAV YYCTRSHLLRAS WFAYWGQGTLVT VSA 

CD123 

202 GTN 

207 

208 

201 TGAV TTSN 

203 ALW YSNL WV 

205 GFTF STYA 

206 IRSK YNNY ?? 

VRHG NFGN SYVS WFAY 

Y 

QAVVTQEPSL TVSPGGTVTL TCRSSTGAVT TSNYANWVQ QKPGQAPRGL IGGTNKRAPW TPARFSGSLLG GKAALTITGA QAEDEADYYC ALWYSNLWV FGGGTKLTVL 

204 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSTYAMNW VRQAPGKGLEW VGRIRSKYNNYA TYYADSVKDRFT ISRDDSKNSLYL QMNSLKTEDTAV YYCVRHGNFGNS YVSWFAYWGQGT LVTVSS 

30 

210 YTS 

215 

216 

CD134 ( OX40 ) 

211 QQG HTLP PT 

213 GYTF TDSY 

214 MYPD NGDS 

VLAP RWYF SVW 

DIQMTQSPSSL 209 QDIS 
SASVGDRVTIT 
NY 

CRASQDISNYL NWYQQKPGK APKLLIYYTSR LRSGVPSRFSG SGSGTDFTLTI SSLOPEDFATY YCQQGHTLPP TFGQGTKVEI K 

212 EVOLVQSGAEVK KPGASVKVSCKA SGYTFTDSYMSW VRQAPGQGLEWI GDMYPDNGDSS YNQKFRERVTIT RDTSTSTAYLEL SSLRSEDTAVYY CVLAPRWYFSVW GQGTLVTVSS 

218 QDK 

223 

224 

CD137 ( 41BB ) 

217 NIGD QY 

219 ATYT GFGS LAV 

221 GYSF STY W 

222 IYPG DSYT 

ARGY GIFD Y 

SYELTOPPSVS VSPGQTASITC SGDNIGDQYA HWYQQKPGO SPVLVIYQDK NRPSGIPERFS GSNSGNTATL TISGTQAMDE ADYYCATYTG FGSLAVFGGG TKL TVL 

220 EVOLVQSGAEVK KPGESLRISCKG SGYSFSTYWISW VROMPGKGLEWM GKIYPGDSYTNY SPSFQGQVTISA DKSISTAYLOWS SLKASDTAMYYC ARGYGIFDYWGQ GTLVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

226 DAS 

231 

232 

CD137 ( 41BB ) 

225 QSVS SY 

227 QQRS NWP PALT 

229 GGSF SGY Y 

230 INHG GYV 

ARDY GPGN YDWY FDL 

EIVLTOSPATL SLSPGERATLS CRASQSVSSY LAWYQQKPG QAPRLLIYDAS NRATGIPARFS GSGSGTDFTLT ISSLEPEDFAV YYCQQRSNWP PALTFCGGTK VEIK 

228 QVQLQQWGAGL LKPSETLSLTCA VYGGSFSGYYWS WIROSPEKGLEW IGEINHGGYVTY NPSLESRVTISV DTSKNQFSLKLS SVTAADTAVYYC ARDYGPGNYDWY FDLWGRGTLVTV SS 

US 2022/0098329 A1 

234 AAS 

239 

240 

CD152 ( CTLA4 ) 

235 QOY YSTP FT 

237 GFTF SSYG 

238 IWYD GSNK 

ARDP RGAT LYYY YYGM DV 

DIQMTQSPSSL 233 QSIN 
SASVGDRVTIT 
SY 

CRASQSINSYL DWYQQKPGK APKLLIYAASS LQSGVPSRFSG SGSGTDFTLTI SSLOPEDFATY YCQQYYSTPF TFGPGTKVEIK 

236 QVOLVESGGGV VQPGRSLRLSCA ASGFTFSSYGMH WVRQAPGKGLE WVAVIWYDGSN KYYADSVKGRFT ISRDNSKNTLYL OMNSLRAEDTA VYYCARDPRGAT LYYYYYGMDVW GQGTTVTVSS 

31 

242 GAF 

247 

248 

CD 152 ( CTLA4 ) 

241 QSVGS SY 

243 QOY GSSP WT 

245 GFTF SSYT 

246 ISYD GNNK 

ARTG WLGP FDY 

EIVLTQSPGTL SLSPGERATLS CRASQSVGSS YLAWYQQKP GQAPRLLIYG AFSRATGIPDR FSGSGSGTDFT LTISRLEPEDF AVYYCQQYGS SPWTFGQGTK VEIK 

244 QVOLVESGGGV VOPGRSLRLSCA ASGFTFSSYTMH WVRQAPGKGLE WVTFISYDGNNK YYADSVKGRFTI SRDNSKNTLYLQ MNSLRAEDTAIY YCARTGWLGPFD YWGQGTLVTVSS 

CD16 

250 TTS 

255 

256 

249 QSVD FDGD SF 

251 QOS NEDP YT 

253 GFSL RTSG MG 

254 IWWD DDK 

AQIN PAWF AY 

DTVLTQSPASL AVSLGQRATIS CKASQSVDFD GDSFMNWYQ QKPGQPPKLLI YTTSNLESGIP ARFSASGSGT DFTLNIHPVEE EDTATYYCQQ SNEDPYTFGG GTKLEIK 

252 QVTLKESGPGIL QPSQTLSLTCSF SGFSLRTSGMGV GWIRQPSGKGLE WLAHIWWDDDKR YNPALKSRLTIS KDTSSNQVFLKI ASVDTADTATYY CAQINPAWFAYW GQGTLVTVSA 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen Vi 

VH 

US 2022/0098329 A1 

258 AAS 

263 

264 

CD184 ( CXCR4 ) 

257 QGIS SW 

259 QQY NSYP RT 

261 GFTF SSYS 

262 ISSR SRTI 

ARDY GGQP PYYY YYGM DV 

DIQMTQSPSSL SASVGDRVTIT CRASQGISSW LAWYQQKPE KAPKSLIYAAS SLQSGVPSRFS GSGSGTDFTLT ISSLOPEDFVT YYCQQYNSYP RTFGQGTKVEI K 

260 EVOLVESGGGLV QPGGSLRLSCAA AGFTFSSYSMNW VRQAPGKGLEW VSYISSRSRTIY YADSVKGRFTIS RDNAKNSLYLOM NSLRDEDTAVYY CARDYGGQPPYY YYYGMDVWGQ GTTVTVSS 

CD19 

266 HTS 

271 

272 

265 ODISK Y 

267 QQG NTLP YT 

269 GVSL PDY 

270 IWGS ETT 

AKHY YYGG SYAM DY 

G 

DIQMTQTTSSL SASLGDRVTIS CRASQDISKYL NWYQQKPDG TVKLLIYHTSR LHSGVPSRFSG SGSGTDYSLTI SNLEQE DIATYFCQQG NTLPYTFGGG TKLEIK 

268 EVKLQESGPGLV APSQSLSVTCTV SGVSLPDYGVSW IRQPPRKGLEWL GVIWGSETTYYN SALKSRLTIIKD NSKSQVFLK MNSLQTDDTAIY YCAKHYYYGGS YAMDYWGQGTS VTVSS 

32 

CD19 

274 EAS 

277 GFTF 

279 

280 

275 QOS KEVP FT 

278 IYPG DGDT 

SSSW 

ARSG FITT VRDF DY 

EIVLTQSPDFQ 273 ESVDT 
SVTPKEKVTIT 
FGISF 

CRASESVDTF GISFMNWFQQ KPDQSPKLLIH EASNQGSGVP SRFSGSGSGTD FTLTINSLEAE DAATYYCQQS KEVPFTFGGG TKVEIK 

276 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSSSWMNW VRQAPGKGLEW VGRIYPGDGD TN YNVKFKGRFTIS RDDSKNSLYLOM NSLKTEDTAVYY CARSGFITTVRD FDYWGQGTLVTV SS 

CD19 

282 YGS 

287 

288 

281 TDIS SH 

283 GQG NRLP YT 

285 GHSI SHD 

286 ISYS GIT 

ARSL ARTT AMDY 

HA 

DIQMTQSPSSL SASVGDSVTIT COASTDISSHL NWYQQKPGK APELLIYYGSH LLSGVPSRFSG SGSGTDFTFTI SSLEAEDAAT YYCGQGNRLP YTFGQGTKVE IE 

284 QVQLQESGPGLV KPSETLSLTCAV SGHSISHDHAWS WVROPPGEGLEW IGFISYSGITNY NPSLQGRVTISR DNS KNTLYLQMN SLRAEDTAVYYC ARSLARTTAMDY WGEGTLVTVSS 
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SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

CD19 

290 DTS 

295 

296 

289 SSVS Y 

291 FOGS VYPF 

293 GGSI STSG MG 

294 IWWD DDK 

ARME LWSY YFDY 

EIVLTQSPATL SLSPGERATLS CSASSSVSYM HWYQQKPGO APRLLIYDTSK LASGIPARFSG SGSGTDFTLTI SSLEPEDVAV YYCFQGSVYP FTFGQGTKLEI K 

T 

292 QVQLQESGPGLV KPSQTLSLTCTV SGGSISTSGMGV GWIRQHPGKGLE WIGHIWWDDDK RYNPALKSRVTI SVDTSKNQFSLK LSSVTAADTAVY YCARMELWSYYF DYWGQGTLVTV SS 

US 2022/0098329 A1 

CD19 

298 DAS 

303 

304 

297 SVD YDGD SY 

299 QQST EDP WT 

301 GYA FSSY W 

302 IWPG DGDT 

ARRE TTTV GRYY YAMD Y 

DIQLTQSPASL AVSLGQRATIS CKASQSVDYD GDSYLNWYQ QIPGQPPKLLI YDASNLVSGIP PRFSGSGSGTD FTLNIHPVEKV DAATYHCQQS TEDPWTFGGG TKLEIK 

300 QVQLQQSGAELV RPGSSVKISCKA SGYAFSSYWMNW VKQRPGQGLEWI GQIWPGDGDTNY NGKFKGKATLTA DESSSTAYMQLS SLASEDSAVYFC ARRETTTVGRYY YAMDYWGQGTT VTVSS 

33 

CD19 

306 RMS 

311 

312 

305 KSLL NSNG 

307 MOH LEYP LT 

309 GYTF TSYV 

310 INPY NDGT 

ARGT YYYG SRVF DY 

NTY 

DIVMTQAAPSI PVTPGESVSIS CRSSKSLLNSN GNTYLYWFLQ RPGQSPQLLIY RMSNLASGVP DRFSGSGSGT AFTLRISRVEA EDVGVYYCM QHLEYPLTFG AGTKLEIK 

308 QVQLQQSGPELI KPGASVKMSCK ASGYTFTSYVMH WVKQKPGQGLE QIGYINPYNDGT KYNEKFKGKATL TSDKSSTAYMEL SSLTSEDSAVYY CARGTYYYGSRV FDYWGQGTTLT VTVSS 

CD19 

313 SGVN 

314 DTS 

318 IDPS 

319 

ARGS 

320 

315 HOR GSYT 

Y 

317 GYTF TSN W 

DSYT 

NPYY YAMD Y 

EIVLTQSPAIM SASPGERVTM TCSASSGVNY MHWYQQKPG TSPRRWIYDTS KLASGVPARF SGSGSGTDYS LTISSMEPEDA ATYYCHORGS YTFGGGTKLEI 

316 QVOLVOPGAEV VKPGASVKLSCK TSGYTFTSNWMH WVKQAPGQGLE WIGEIDPSDSYT NYNQNFQGKAKL TVDKSTSTAYME VSSLRSDDTAVY YCARGSNPYYYA MDYWGQGTSVT VSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

322 LVS 

327 

328 

CD192 ( CCR2 ) 

321 QSLL DSDG KTF 

323 WQG THFP YT 

325 GFTF SAY A 

326 IRTK NNNY AT 

TTFY GNGV W 

DVVMTQSPLS LPVTLGQPASI SCKSSQSLLDS DGKTFLNWFQ QRPGQSPRRLI YLVSKLDSGV PDRFSGSGSGT DFTLKISRVEA EDVGVYYCW QGTHFPYTFG QGTRLEIK 

324 EVOLVESGGGLV KPGGSLRLSCAA SGFTFSAYAMN WVRQAPGKGLE WVGRIRTKNNN YATYYADSVKD RFTISRDDSKNT LYLQMNSLKTED TAVYYCTTFYGN GVWGQGTLVTVS S 
330 KVS 

335 

336 

CD194 ( CCR4 ) 

329 RNIV HING DTY 

331 FOGS LLP WT 

333 GFIF SNY G 

3 34 ISSA 
STYS 

GRHS DGNF AFGY 

DVLMTQSPLS LPVTPGEPASI SCRSSRNIVHI NGDTYLEWYL QKPGQSPOLLI YKVSNRFSGV PDRFSGSGSGT DFTLKISRVEA EDVGVYYCFO GSLLPWTFGQ GTKVEIK 

332 EVOLVESGGDLV QPGRSLRLSCAA SGFIFSNYGMSW VRQAPGKGLEW VATISSASTYSYY PDSVKGRFTISRD NAKNSLYLOMN SLRVEDTALYYC GRHSDGNFAFGY WGQGTLVTVSS 

34 

338 EVS 

342 IYPG 

343 

344 

CD195 ( CCR5 ) 

337 QRLL SSYG HTY 

339 SOST HVPL 

341 GYTF SNY W 

GNYI 

GSSF GSN YVFA WFTY 

T 

W 

DIVMTQSPLSL PVTPGEPASIS CRSSQRLLSSY GHTYLHWYL QKPGQSPQLLI YEVSNRFSGV PDRFSGSGSGT DFTLKISRVEA EDVGVYYCSO STHVPLTFGQ GTKVEIK 

340 EVOLVESGGGLV KPGGSLRLSCAA SGYTFSNYWIGW VRQAPGKGLEWI GDIYPGGNYIRN NEKFKDKTTLSA DTSKNTAYLOM NSLKTEDTAVYY CGSSFGSNYVFA WFTYWGQGTLV TVSS 

CD20 

346 DAS 

351 

352 

345 OSVS SY 

347 QQRS NWPI T 

349 GFTF NDY 

350 ISWN SGSI 

AKDI QYGN YYYG MDV 

A 

EIVLTQSPATL SLSPGERATLS CRASQSVSSY LAWYQQKPG QAPRLLIYDAS NRATGIPARFS GSGSGTDFTLT ISSLEPEDFAV YYCQQRSNWP ITFGQGTRLEI K 

348 EVOLVESGGGLV QPGRSLRLSCAA SGFTFNDYAMH WVRQAPGKGLE WVSTISWNSGSI GYADSVKGRFTI SRDNAKKSLYLQ MNSLRAEDTALY YCAKDIQYGNYY YGMDVWGQGTT VTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

CD20 

353 SSVS 

354 APS 

355 QQW 

356 QAYLQQSGAELV 

357 GYTF 

358 IYPG 

359 

ARVV 

360 

US 2022/0098329 A1 

Y 

TSYN 

NGDT 

SFNP PT 

QIVLSO SPAILS ASPGEKVTMT CRASSSVSYM HWYQQKPGSS PKPWIYAPSNL ASGVPARFSG SGSGTSYSLTI SRVEAEDAAT YYCQQWSFNP PTFGAGTKLE LK 

YYSN SYWY FDV 

RPGASVKMSCKA SGYTFTSYNMH WVKQTPROGLE WIGAIYPGNGDT SYNQKFKGKATL TVDKSSSTAYMQ LSSLTSEDSAVYF CARVVYYSNSY WYFDVWGTGTT VTVSGPSVFPLAP SS 

CD20 

361 SSVS 

362 ATS 

363 QQW 

364 QAYLQQSGAELV 

365 GYTF 

366 IYPG 

367 

ARYD 

368 

Y 

TSYN 

NGDT 

TFNP PT 

YNYA MDY 

QIVLSO SPAILS ASPGEKVTMT CRASSSVSYM HWYQQKPGSS PKPWIYATSN LASGVPARFS GSGSGTSYSFT ISRVEAEDAAT YYCQQWTFNP PTFGGGTRLEI K 

RPGASVKMSCKA SGYTFTSYNMH WVKQTPROGLE WIGGIYPGNGDT SYNQKFKGKATL TVGKSSSTAYMQ LSSLTSEDSAVYF CARYDYNYAMD YWGQGTSVTVSS 

35 

CD20 

369 SSVS 

370 ATS 

371 QQW 

372 QVQLQQPGAELV 

373 GYTF 

374 IYPG 

375 

ARST 

376 

Y 

TSYN 

NGDT 

TSNP PT 

YYGG DWYF NV 

QIVLSO SPAILS ASPGEKVTMT CRASSSVSYIH WFQQKPGSSP KPWIYATSNL ASGVPVRFSG SGSGTSYSLTI SRVEAEDAAT YYCQQWTSNP PTFGGGTKLEI K 

KPGASVKMSCK ASGYTFTSYNMH WVKQTPGRGLE WIGAIYPGNGDT SYNQKFKGKATL TADKSSSTAYMO LSSLTSEDSAVY YCARSTYYGGD WYFNVWGAGTT VTVSA 

CD20 

378 ATS 

383 

384 

379 QQW TSNP PT 

381 GYTF TSYN 

382 IYPG NGDT 

ARST YYGG DWYF DV 

DIQLTQSPSSL 377 SSVS 
SASVGDRVTM 
Y 

TCRASSSVSYI HWFQQKPGK APKPWIYATS NLASGVPVRF SGSGSGTDYT FTISSLOPE DIA 

380 QVQLQQSGAEV KKPGSSVKVSCK ASGYTFTSYNMH WVKQAPGQGLE WIGAIYPGNGDT SYNQKFKGKATL TADES TNTAYME LSSLRSEDTAFYY 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

TYYCQQWTSN PPTFGGGTKLE IK 

CARSTYYGGDW YFDVWGQGTTV TVSS 

US 2022/0098329 A1 

CD20 

386 QMS 

391 

392 

385 KSLL HSNG ITY 

387 AQN LELP YT 

389 GYA FSYS W 

390 IFPG DGDT 

ARNV FDGY WLVY 

DIVMTQTPLSL PVTPGEPASIS CRSSKSLLHSN GITYLYWYLO KPGQSPQLLIY QMSNLVSGVP DRFSGSGSGT DFTLKISRVEA EDVGVYYCA QNLELPYTFG GGTKVEIK 

388 QVOLVQSGAEV KKPGSSVKVSCK ASGYAFSYSWIN WVRQAPGQGLE WMGRIFPGDGDT DYNGKFKGRVTI TADKSTSTAYME LSSLRSEDTAVY YCARNVFDGYW LVYWGQGTLVT VSS 

CD200 

394 RAN 

399 

400 

395 LOY DEFP YT 

397 GYSF TDYI 

398 IDPY YGSS 

GRSK RDYF DYW 

DIQMTQSPSSL 393 QDIN 
SASIGDRVTIT 
SY 

CKASODINSY LSWFQQKPGK APKLLIYRAN RLVDGVPSRF SGSGSGTDYT LTISSLOPEDF AVYYCLQYDE FPYTFGGGTK LEIK 

396 QVQLQQSGSELK KPGASVKISCKA SGYSFTDYIILWV RONPGKGLEWIG HIDPYYGSSNYN LKFKGRVTITAD QSTTTAYMELSS LRSEDTAVYYCG RSKRDYFDYWG QGTTLTVSS 

36 

CD22 

402 WAS 

407 

408 

401 QSVL YSAN HKNY 

403 HOY LSSW T 

405 GYTF TSY W 

406 INPR NDYT 

ARRD ITTF Y 

DIQLTQSPSSL AVSAGENVTM SCKSSQSVLYS ANHKNYLAW YQQKPGQSPK LLIYWASTRES GVPDRFTGSG SGTDFTLTISR VQVEDLAIYY CHQYLSSWTF GGGTKLEIK 

404 QVQLQESGAELS KPGASVKMSCK ASGYTFTSYWLH WIKQRPGQGLE WIGYINPRNDYT EYNONFKDKATL TADKSSSTAYMQ LSSLTSEDSAVY YCARRDITTFYW GQGTTLTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

410 AAS 

415 

416 

CD221 ( IGF1R ) 

409 QGIR ND 

411 LOH NSYP CS 

413 GFTF SSYA 

414 ISGS GGTT 

AKDL GWSD SYYY YYGM DV 

DIQMTQFPSSL SASVGDRVTIT CRASQGIRND LGWYQQKPG KAPKRLIYAA SRLHRGVPSRF SGSGSGTEFTL TISSLOPEDFA TYYCLOHNSY PCSFGQGTKL EIK 

412 EVOLLESGGGLV QPGGSLRLSCTA SGFTFSSYAMNW VRQAPGKGLEW VSAISGSGGTTFY ADSVKGRFTISR DNSRTTLYLQMN SLRAEDTAVYYC AKDLGWSDSYY YYYGMDVWGQ GTTVTVSS 

418 AKS 

423 

424 

419 QQY WTFP LT 

421 GFM FSRY 

422 ISGS GGAT 

AKDF YQIL TGNA FDY 

P 

CD221 DIQMTQSPSSL 417 QGIS 
( IGF1R ) SASLGDRVTIT 

SY 

CRASQGISSYL AWYQQKPGK APKLLIYAKST LQSGVPSRFSG SGSGTDFTLTI SSLOPEDSATY YCQQYWTFPL TFGGGTKVEI 

420 EVOLLQSGGGLV QPGGSLRLSCAA SGFMFSRYPMH WVRQAPGKGLE WVGSISGSGGAT PYADSVKGRFTIS RDNSKNTLYLQ MNSLRAEDTAV YYCAKDFYQILT GNAFDYWGQGT TVTVSS 

37 

K 

425 SSVS 

426 GTS 

431 

432 

CD221 ( IGF1R ) 

427 QQRS SYPF 

429 GYSF TAY Y 

430 RINP D 

Y 

CAKS TSYD YDGY WFDV 

T 

NGG 

QIVLTQSPAIM SASPGEKVTIT CSASSSVSYIH WFQQKPGTSP KVWIYGTSNL ASGVPARFTG SGSGTSYSLTI SRMEAEDAAT YYCQQRSSYP FTFGSGTKLEI 

428 EVQLQQSGPELV KPGSSVKISCKAS GYSFTAYYMHW VKQSHGKSLEQI SGRINPDNGGNS YNOFKFGKAILT VDKSSNTAYMEL RSLTSEDSAVYY CAKSTSYDYDGY WFDVWGAGTTV TVSS 

K 

434 GEN 

439 

440 

433 SLRS YY 

437 GGTF SSYA 

438 TIPI FGTA 

435 KSRD GSG QHL V 

CD221 SSELTQDPAVS ( IGF1R ) VALGQTVRIT 
CQGDSLRSYY ATWYOQKPG QAPILVIYGEN KRPSGIPDRFS GSSSGNTASLT ITGAQAEDEA DYYCKSRDGS GQHLVFGGGT KLTVL 

436 EVOLVQSGAEVK KPGSSVKVSCKA SGGTFSSYAISW VRQAPGQGLEW MGGIIPIFGTANY AQKFQGRVTITA DKSTSTAYMELS SLRSEDTAVYYC ARAPLRFLEWST QDHYYYYYMDV WGKGTTVTVSS 

ARAP LRFL EWST QDHY YYYY MDV 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

442 YAS 

447 

448 

CD221 ( IGF1R ) 

441 QSIG SS 

443 HQSS RLPH T 

445 GFTF SSFA 

446 IDTR GAT 

ARLG NFYY GMDV 

EIVLTQSPGTL SVSPGERATLS CRASQSIGSSL HWYQQKPGO APRLLIKYASO SLSGIPDRFSG SGSGTDFTLTI SRLEPEDFAV YYCHQSSRLP HTFGQGTKVE IK 

444 EVOLVQSGGGLV KPGGSLRLSCAA SGFTFSSFAMHW VRQAPGKGLEWI SVIDTRGATYYA DSVKGRFTISRD NAKNSLYLQMN SLRAEDTAVYYC ARLGNFYYGMD VWGQGTTVTVSS 

US 2022/0098329 A1 

450 DAS 

455 

456 

449 OSVS SY 

451 QQRS KWP PWT 

453 GFTF SSYG 

454 IWFD GSST 

AREL GRRY FDL 

CD221 EIVLTOSPATL ( IGF1R ) SLSPGERATLS 
CRASQSVSSY LAWYOQKPG QAPRLLIYDAS KRATGIPARFS GSGSGTDFTLT ISSLEPEDFAV YYCQQRSKWP PWTFGQGTKV ESK 

452 QVELVESGGGVV QPGRSQRLSCAA SGFTFSSYGMHW VRQAPGKGLEW VAIIWFDGSSTYY ADSVRGRFTISRD NSKNTLYLOMNS LRAEDTAVYFCA RELGRRYFDLWG RGTLVSVSS 

38 

458 KVS 

463 

464 

CD221 ( IGF1R ) 

457 QSIV HSNG NTY 

459 FOGS HVP WT 

461 GYSI TGG YL 

462 ISYD GTN 

ARYG RVFF DY 

DIVMTQSPLSL PVTPGEPASIS CRSSQSIVHSN GNTYLOWYL QKPGQSPQLLI YKVSNRLYGV PDRFSGSGSGT DFTLKISRVEA EDVGVYYCFQ GSHVPWTFGQ GTKVEIK 

460 QVQLQESGPGLV KPSETLSLTCTVS GYSITGGYLWN WIRQP PGKGLEW IGYISYDGTNNY KPSLKDRVTISRD TSKNQFSLKLSSV TAADTAVYYCA RYGRVFFDYWG QGTLVTVSS 

466 LGS 

471 

472 

CD221 ( IGF1R ) 

465 QSLL HSNG YNY 

467 MQG THW PLT 

469 GGSI SSSN W 

470 IYHS GST 

ARWT GRTD AFDI 

DVVMTQSPLS LPVTPGEPASI SCRSSQSLLHS NGYNYLDWY LOKPGQSPQL LIYLGSNRASG VPDRFSGSGS GTDFTLKISRV EAEDVGVYYC MQGTHWPLTF GQGTKVEIK 

468 QVQLQESGPGLV KPSGTLSLTCAVS GGSISSSNWWSW VROPPGKGLEWI GEIYHSGSTNYN PSLKSRVTISVDK SKNQFSLKLSSVT AADTAVYYCAR WTGRTDAFDIW GQGTMVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

474 DAS 

479 

480 

CD223 ( L4G - 3 ) 

473 QSIS SY 

475 QQRS NWP LT 

477 GGSF SDY Y 

478 INHR GST 

AFGY SDYE YNWF DP 

EIVLTQSPATL SLSPGERATLS CRASQSISSYL AWYQQKPGQ APRLLIYDASN RATGIPARFSG SGSGTDFTLTI SSLEPEDFAVY YCQQRSNWPL TFGQGTNLEIK 

476 QVQLQQWGAGL LKPSETLSLTCAV YGGSFSDYYWN WIRQPPGKGLEW IGEINHRGSTNSN PSLKSRVTLSLDT SKNQFSLKLRSV TAADTAVYYCAF GYSDYEYNWFD PWGQGTLVTVSS 

CD248 

482 SAS 

487 

488 

481 QNVG TA 

483 QQY TNYP MYT 

485 GYTF TDY V 

486 INPY DDDT 

DIQMTQSPSSL SASVGDRVTIT CRASONVGTA VAWLQQTPG KAPKLLIYSAS NRYTGVPSRF SGSGSGTDYT FTISSLOPE DIA TYYCQQYTNY PMYTFGQGTK VQIK 

484 QVQLQESGPGLV RPSQTLSLTCTAS GYTFTDYVIHWV KQPPGRGLEWIG YINPYDDDTTYN OKFKGRVTMLV DTSSNTAYLRLSS VTAEDTAVYYC 

ARRG NSYD GYFD YSMD Y 

ARRGNSYDGYFD YSMDYWGSGTP VTVSS 

39 

CD25 

489 SSRS 

490 DTS 

495 

496 

491 HQRS SYT 

493 GYSF TRY W 

494 IYPG NSDT 

Y 

SRDY GYYF DF 

QIVSTOSPAIM SASPGEKVTM TCSASSSRSY MQWYQQKPG TSP KRWIYDTS KLASGVPARF SGSGSGTSYSL TISSMEAEDA ATYYCHQRSS YTFGGGTKLEI K 

492 QLQQSGTVLARP GASVKMSCKAS GYSFTRYWMHW I KORPGQGLEWI GAIYPGNSDTSY NQKFEGKAKLTA VTSASTAYMELS SLTHEDSAVYYC SRDYGYYFDFW GQGTTLTVSS 

CD25 

498 TTS 

503 

504 

497 SSIS Y 

499 HORS TYPL 

501 GYTF TSYR 

502 INPS TGYT 

ARGG GVFD YW 

T 

DIQMTQSPSTL SASVGDRVTIT CSASSSISYMH WYQQKPGKA PKLLIYTTSNL ASGVPARFSG SGSGTEFTLTI SSLQPDDFAT YYCHQRSTYP LTFGQGTKVE VK 

500 QVQLVQSGAEV KKPGSSVKVSCK ASGYTFTSYRMH WVRQAPGQGLE WIGYINPSTGYTE YNQKFKDKATIT ADESTNTAYMEL SSLRSEDTAVYY CARGGGVFDYW GQGTLVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

506 YTS 

511 

512 

CD252 ( OX4OL ) 

505 QDIS NY 

507 QQG SALP WT 

509 GGSF SSGY 

510 ISYN GIT 

ARYK YDYD GGHA MDY 

DIQMTQSPSSL SASVGDRVTIT CRASQDISNYL NWYQQKPGK APKLLIYYTSK LHSGVPSRFSG SGSGTDYTLTI SSLOPEDFATY YCQQGSALPW TFGQGTKVEI K 

508 QVQLQESGPGLV KPSQTLSLTCAV YGGSFSSGYWN WIRKHPGKGLEY IGYISYNGITYHN PSLKSRITINRDTS KNQYSLQLNSVT PEDTAVYYCARY KYDYDGGHAMD YWGQGTLVTVSS 

US 2022/0098329 A1 

514 GAS 

519 

520 

513 QSVR GRY 

515 QQY GSSP RT 

517 GFTF SSYA 

518 ITGS GGST 

AKDP GTTV IMSW FDP 

CD254 EIVLTQSPGTL ( RANKL ) SLSPGERATLS 
CRASQSVRGR YLAWYQQKP GQAPRLLIYG ASSRATGIPDR FSGSGSGTDFT LTISRLEPEDF AVFYCQQYGS SPRTFGQGTK VEIK 

516 EVOLLESGGGLV QPGGSLRLSCAA SGFTFSSYAMSW VRQAPGKGLEW VSGITGSGGSTY YADSV KGRFTIS RDNSKNTLYLQ MNSLRAEDTAV YYCAKDPGTTVI MSWFDPWGQGT LVTVSS 

40 

522 DAS 

527 

528 

CD257 ( BAFF ) 

521 QSVS RY 

523 QQRS NWP RT 

525 GGSF SGY 

526 INHS GST 

ARGY YDIL TGYY YYFD 

Y 

Y 

EIVLTQSPATL SLSPGERATLS CRASQSVSRY LAWYQQKPG QAPRLLIYDAS NRATGIPARFS GSGSGTDSTLT ISSLEPEDFAV YYCQQRSNWP RTFGQGTKVEI K 

524 QVQLQQWGAGL LKPSETLSLTCAV YGGSFSGYYWS WIRQP PGKGLEW IGEINHSGSTNYN PSLKSRVTISVDT SKNQFSLKLSSVT AADTAVYYCAR GYYDILTGYYYY FDYWGQGTLVT VSS 

530 GKN 

533 GGTF 

535 

536 

CD257 ( BAFF ) 

529 SLRS YY 

531 SSRD SSGN HWV 

534 IIPM FGTA 

NNN 

ARSR DLLL FPHH ALSP 

A 

SSELTQDPAVS VALGQTVRVT CQGDSLRSYY ASQYQQKPGO APVLVIYGKN NRPSGIPDRFS GSSSGNTASLT ITGAQAEDEA DYYCSSRDSS GNHWVFGGG TEL 

532 QVQLQQSGAEV KKPGSSVRVSCK ASGGTFNNNAIN WVRQAPGQGLE WMGGIIPMFGTA KYSQNFOGRVAI TADES TGTASME LSSLRSEDTAVY YCARSRDLLLFP HHALSPWGRGT MVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

CD26 

537 SSVS 

538 STS 

543 

544 

539 QQRS SYPN T 

541 GYTF RSY 

542 IFPG DGST 

Y 

ARWT VVGP GYFD 

D 

V 

QIVLTQSPAIM SASPGEKVTIT CSASSSVSYM NWFQQKPGTS PKLWIYSTSNL ASGVPARFSG SGSGTSYSLTI SRMEAEDAAT YYCQQRSSYP NTFGGGTKLEI 

540 QVQLQQSGAELV KPGASVKLSCKA SGYTFRSYDINW VRQRPEQGLEWI GWIFPGDGSTKY NEKFKGKATLTT DKSSSTAYMQLS RLTSEDSAVYFC ARWTVVGPGYF DVWGAGTTVTV SS 

K 

546 WAS 

551 

552 

CD262 ( DR5 ) 

545 QDVG TA 

547 QOY SSYR 

549 GFTF SSYV 

550 ISSG GSYT 

ARRG DSMI TTDY 

T 

W 

DIQMTQSPSSL SASVGDRVTIT CKASQDVGTA VAWYQQKPG KAPKLLIYWA STRHTGVPSRF SGSGSGTDFTL TISSLOPEDFA TYYCQQYSSY RTFGQGTKVEI K 

548 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSSYVMSW VRQAPGKGLEW VATISSGGSYTY YPDSVKGRFTISR DNAKNTLYLQM NSLRAEDTAVYY CARRGDSMITTD YWGQGTLVTVSS 

41 

554 GKN 

559 

560 

CD262 ( DR5 ) 

553 SLRS YY 

555 NSRD SSGN HVV 

557 GFTF DDY 

558 INWN GGST 

AKIL GAGR GWYF DL 

G 

SSELTQDPAVS VALGQTVRIT CQGDSLRSYY ASWYQQKPG QAPVLVIYGK NNRPSGIPDRF SGSSSGNTASL TITGAQAEDE ADYYCNSRDS SGNHVVFGGG TKLTVL 

556 EVOLVQSGGGVE RPGGSLRLSCAA SGFTFDDYGMS WVRQAPGKGLE WVSGINWNGGS TGYADSVKGRVT ISRDNAKNSLYL QMNSLRAEDTA VYYCAKILGAGR GWYFDLWGKGT TVTVSS 

562 GAS 

565 GGSI 

567 

568 

CD262 ( DR5 ) 

561 OGIS RSY 

563 QQF GSSP WT 

566 IHNS GTT 

SSGD 

ARDR GGDY YYGM DV 

YF 

EIVLTQSPGTL SLSPGERATLS CRASQGISRSY LAWYQQKPG QAPSLLIYGAS SRATGIPDRFS GSGSGTDFTLT ISRLEPEDFAV YYCQQFGSSP WTFGQGTKVE IK 

564 QVQLQESGPGLV KPSQTLSLTCTVS GGSISSGDYFWS WIRQLPGKGLEW IGHIHNSGTTYYN PSLKSRVTISVDT SKKQFSLRLSSVT AADTAVYYCAR DRGGDYYYGMD VWGQGTTVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

CD27 

570 AAS 

575 

576 

571 QQY NTYP RT 

573 GFTF SSYD 

574 IWYD GSNK 

ARGSG NWGFF DY 

DIQMTQSPSSL 569 QGIS 
SASVGDRVTIT 
RW 

CRASQGISRW LAWYQQKPE KAPKSLIYAAS SLQSGVPSRFS GSGSGTDFTLT ISSLOPEDFAT YYCQQYNTYP RTFGQGTKVEI K 

572 QVOLVESGGGV VQPGRSLRLSCA ASGFTFSSYDMH WVRQAPGKGLE WVAVIWYDGSN KYYADSVKGRFT ISRDNSKNTLYL QMNSLRAEDTA VYYCARGSGNW GFFDYWGQGTL VTVSS 

US 2022/0098329 A1 

578 DVS 

583 

584 

CD274 ( PD - L1 ) 

579 SSYT SSST RV 

581 GFTF SSYI 

582 IYPS GGIT 

ARIK LGTV TTVD Y 

QSALTOPASV 577 SSDV SGSPGQSITISC GGYN 
TGTSSDVGGY 
Y 

NYVSWYQQH PGKAPKLMIY DVSNRPSGVS NRFSGSKSGN TASLTISGLQA EDEADYYCSS YTSSSTRVFGT GTKVTVL 

580 EVOLLESGGGLV QPGGSLRLSCAA SGFTFSSYIMMW VRQAPGKGLEW VSSIYPSGGITFY ADTVKGRFTISR DNS KNTLYLQM NSLRAEDTAVYY CARIKLGTVTTV DYWGQGTLVTV SS 

42 . 

586 SAS 

591 

592 

CD274 ( PD - L1 ) 

585 QDVST A 

587 QQY LYHP AT 

589 GFTF SDS W 

590 ISPY GGST 

ARRH WPGG FDY 

DIQMTQSPSSL SASVGDRVTIT CRASQDVSTA VAWYQQKPG KAPKLLIYSAS FLYSGVPSRFS GSGSGTDFTLT ISSLOPEDFAT YYCOOYLYHP ATFGQGTKVE IK 

588 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSDSWIHW VRQAPGKGLEW VAWISPYGGSTY YADSVKGRFTIS ADTSKNTAYLO MNSLRAEDTAV YYCARRHWPGG FDYWGQGTLVT VSS 

594 DAS 

599 

AREG 

600 

CD274 ( PD - L1 ) 

593 ORVS SSY 

595 QQY GSLP WT 

597 GFTF SRY 

598 IKOD GSEK 

W 

GWFG ELAF DY 

EIVLTOSPGTL SLSPGERATLS CRASQRVSSS YLAWYQQKP GQAPRLLIYD ASSRATGIPDR FSGSGSGTDFT LTISRLEPEDF AVYYCQQYGS LPWTFGQGTK VEIK 

596 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSRYWMS WVRQAPGKGLE WVANI KQDGSEK YYVDSVKGRFTI SRDNAKNSLYLO MNSLRAEDTAV YYCAREGGWFG ELAFDYWGQGT LVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

602 AAS 

607 

608 

601 QGIS NW 

603 QQY DSYP RT 

605 GFTF SSY W 

606 IKOD GNEK 

AREG ILWF GDLP TF 

CD275 DIQMTQSPSSL ( ICOS - L ) SASVGDRVTIT 
CRASQGISNW LAWYQQKPE KAPKSLIYAAS SLQSGVPSRFS GSGSGTDFTLT ISSLOPEDFAT YYCQQYDSYP RTFGQGTKVEI K 

604 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSSYWMSW VRQAPGKGLEW VAYIKQDGNEKY YVDSVKGRFTIS RDNAKNSLYLQ MNSLRAEDTAV YYCAREGILWFG DLPTFWGQGTLV TVSS 

610 SAS 

611 

615 

616 

CD276 ( B7H3 ) 

QQY NNY PFT 

613 GFTF SSFG 

614 ISSD SSAI 

GRGR ENIY YGSR LDY 

DIQLTOSPSFL 609 QNVD 
SASVGDRVTIT 
TN 

CKASONVDTN VAWYQQKPG KAPKALIYSAS YRYSGVPSRFS GSGSGTDFTLT ISSLOPEDFAT YYCQQYNNYP FTFGQGTKLEI K 

612 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSSFGMHW VRQAPGKGLEW VAYISSDSSAIYY ADTVKGRFTISR DNAKNSLYLQM NSLRDEDTAVYY CGRGRENIYYGS RLDYWGQGTTV TVSS 

43 

618 YAS 

623 

624 

CD276 ( B7H3 ) 

617 QSIS DY 

619 QNG HSFP LT 

621 GYTF TNY 

622 IFPG DGST 

AROT TATW FAY 

D 

DIVMTQSPAT LSVTPGDRVS LSCRASQSISD YLHWYQOKS HESPRLLIKYA SQSIS GIPSRFS GSGSGSDFTLS INSVEPEDVGV YYCONGHSFP LTFGAGTKLE LK 

620 QVQLQQSGAELV KPGASVKLSCKA SGYTFTNYDINW VRQRPEQGLEWI GWIFPGDGSTQY NEKFKGKATLTT DTSSSTAYMQLS RLTSEDSAVYFC ARQTTATWFAY WGQGTLVTVSA 

626 AAS 

631 

632 

CD279 ( PD - 1 ) 

627 QOSS NTPF 

629 GFTF GSNF 

630 ISGG RDT DY 

VKWG NIYF 

T 

G 

DIQMTQSPSSL 625 LSIN 
SASVGDSITIT 
TF 

CRASLSINTFL NWYQQKPGK APNLLIYAASS LHGGVPSRFS GSGSGTDFTLT IRTLQPEDFAT YYCQQSSNTP FTFGPGTVVD FR 

628 EVOLLESGGVLV QPGGSLRLSCAA SGFTFSNFGMTW VRQAPGKGLEW VSGISGGGRDTY FADSVKGRFTISR DNSKNTLYLOM NSLKGEDTAVYY CVKWGNIYFDY WGQGTLVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

634 TAT 

639 

640 

CD279 ( PD - 1 ) 

633 QTIG TW 

635 QOV YSIP WT 

637 GFTF SSY M 

638 ISGG GANT 

ARQL YYFD Y 

DIQMTQSPSSL SASVGDRVTIT CLASQTIGTW LTWYOQKPG KAPKLLIYTAT SLADGVPSRFS GSGSGTDFTLT ISSLOPEDFAT YYCQQVYSIP WTFGGGTKVE IK 

636 EVOLVESGGGLV QPGGSLRLSCAA SGFTFSSYMMSW VRQAPGKGLEW VATISGGGANTY YPDSVKGRFTISR DNAKNSLYLOM NSLRAEDTAVYY CAROLYYFDYW GQGTTVTVSS 

642 DAS 

647 

648 

CD279 ( PD - 1 ) 

641 OSVS SY 

643 QOSS NWP 

645 GITF SNSG 

646 IWYD GSKR 

ATND DY 

RT 

EIVLTQSPATL SLSPGERATLS CRASQSVSSY LAWYQQKPG QAPRLLIYDAS NRATGIPARFS GSGSGTDFTLT ISSLEPEDFAV YYCQQSSNWP RTFGQGTKVEI K 

644 QVQLVESGGGV VQPGRSLRLDCK ASGITFSNSGMH WVRQAPGKGLE WVAVIWYDGSK RYYADSVKGRFT ISRDNSKNTLFLO MNSLRAEDTAV YYCATNDDYWG QGTLVTVSS 

44 

650 AAS 

655 

656 

CD279 ( PD - 1 ) 

649 QGIS SW 

651 QQA NHLP FT 

653 GGTF SSYA 

654 IIPM FDTA 

ARAE HSST GTFD Y 

DIQMTQSPSSV SASVGDRVTIT CRASQGISSW LAWYQQKPG KAPKLLISAAS SLQSGVPSRFS GSGSGTDFTLT ISSLQPEDFAT YYCQQANHLP FTFGGGTKVEI 

652 QVOLVQSGAEV KKPGSSVKVSCK ASGGTFSSYAIS WVRQAPGQGLE WMGLIIPMFDTA GYAQKFQGRVAI TVDESTSTAYME LSSLRSEDTAVY YCARAEHSSTGT FDYWGQGTLVT VSS 

K 

657 NIGS 

658 RDS 

663 

664 

CD279 ( PD - 1 ) 

659 QVW DSST AV 

661 GFTF SSY 

662 IDTG GGRT 

KN 

W 

QPVLTQPLSVS VALGQTARIT CGGNNIGSKN VHWYQQKPG QAPVLVIYRD SNRPSGIPERF SGSNSGNTAT LTISRAQAGDE ADYYCOVWD SSTAVFGTGT KLTVL 

ARDE GGGT GWGV LKDW PYGL DA 

660 QVQLVOSGGGL VQPGGSLRLSCA ASGFTFSSYWMY WVROVPGKGLE WVSAIDTGGGRT YYADSVKGRFAI SRVNAKNTMYL QMNSLRAEDTA VYYCARDEGGG TGWGVLKDWPY GLDAWGQGTLV TVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

US 2022/0098329 A1 

666 LAS 

671 

672 

CD279 ( PD - 1 ) 

667 QHSR DLPL 

669 GYTF TNY Y 

670 INPS NGGT 

ARRD YRFD MGFD YW 

T 

EIVLTQSPATL 6 65 KGVS 

SLSPGERATLS 
TSGY 

CRASKGVSTS 
SY 

GYSYLHWYQ QKPGQAPRLLI YLASYLESGV PARFSGSGSGT DFTLTISSLEPE DFAVYYCQHS RDLPLTFGGG TKVEIK 

668 QVQLVOSGVEV KKPGASVKVSCK ASGYTFTNYYM YWVRQAPGQGL EWMGGINPSNGG TNFNEKFKNRVT LTTDSSTTTAYM ELKSLQFDDTAV YYCARRDYRFD MGFDYWGQGTT VTVSS 

674 DAS 

679 

680 

CD279 ( PD - 1 ) 

673 QSVR SY 

675 QQR NYW PLT 

677 GGTF SSYA 

678 IIPI FDTA 

ARPG LAAA YDTG SLDY 

EIVLTOSPATL SLSPGERATLS CRASQSVRSY LAWYQQKPG QAPRLLIYDAS NRATGIPARFS GSGSGTDFTLT ISSLEPEDFAV YYCQQRNYW PLTFGQGTKV EIK 

676 VOLVQSGAEVK KPGSSVKVSCKA SGGTFSSYAISW VRQAPGQGLEW MGGIIPIFDTANY AQKFQGRVTITA DESTSTAYMELS SLRSEDTAVYYC ARPGLAAAYDTG SLDYWGQGTLV TVSS 

45 

CD3 

681 SSVS 

682 DTS 

687 

688 

683 QOW SSNP 

685 GYTF TRYT 

686 INPS RGYT 

Y 

ARYY DDHY CLDY 

LT 

DIQLTOSPAIM SASPGEKVTM TCRASSSVSY MNWYQQKSG TSPKRWIYDTS KVASGVPYRF SGSGSGTSYSL TISSMEAEDA ATYYCQQWSS NPLTFGAGTK LELK 

684 DIKLQQSGAELA RPGASVKMSCKT SGYTFTRYTMH WVKORPGQGLE WIGYINPSRGYT NYNQKFKDKAT LTTDKSSSTAYM QLSSLTSEDSAV YYCARYYDDHY CLDYWGQGTTL TVSS 

CD3 

689 SGNI 

690 DDD 

691 HSY 

694 ISTS 

695 

696 

693 GFTF SSFP 

ENNY 

GGRT 

VSSF NV 

AKFR QYSG GFDY 

DIQLTOPNSVS TSLGSTVKLSC TLSSGNIENNY VHWYQLYEG RSPTTMIYDD DKRPDGVPDR FSGSIDRS SNS AFLTIHNVAIE DEAIYFCHSY VSSFNVFGGG TKLTVL 

692 EVOLLESGGGLV QPGGSLRLSCAA SGFTFSSFPMAW VRQAPGKGLEW VSTISTSGGRTYY RDSVKGRFTISRD NSKNTLYLQMNS LRAEDTAVYYCA KFRQYSGGFDY WGQGTLVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

CD3 

698 YTS 

703 

704 

697 QDIR NY 

701 GYSF TGY 

702 INPY KGVS 

699 QQG NTLP WTF AGG 

ARSG YYGD SDWY FDV 

DIQMTQTTSSL SASLGDRVTIS CRASQDIRNY LNWYQQKPD GTVKLLIYYTS RLHSGVPSKFS GSGSGTDYSL TISNLEQEDIA TYFCQQGNTL PWTFAGGTKL EIK 

T 

700 EVQLQQSGPELV KPGASMKISCKA SGYSFTGYTMN WVKQSHGKNLE WMGLINPYKGVS TYNQKFKDKATL TVDKSSSTAYME LLSLTSEDSAVY YCARSGYYGDSD WYFDVWGQGTT LTVFS 

US 2022/0098329 A1 

CD3 

706 GTK 

711 

712 

705 TGAVT SGNY 

707 VLW YSNR WV 

709 GFTF NKY A 

710 IRSK YNNY 

VRHG NFGN SYIS YWAY 

?? 

QTVVTOEPSL TVSPGGTVTL TCGSSTGAVT SGNYPNWVO QKPGQAPRGL IGGTKFLAPGT PARFSGSLLGG KAALTLSGVO PEDEAEYYCV LWYSNRWVF GGGTKLTVL 

708 EVOLVESGGGLV QPGGSLKLSCAA SGFTFNKYAMN WVRQAPGKGLE WVARIRSKYNNY ATYYADSVKDRF TISRDDSKNTAY LQMNNLKTEDT AVYYCVRHGNF GNSYISYWAYW GQGTLVTVSS 

46 

CD3 

714 WAS 

719 

720 

713 QSLL NSGN QKNY 

715 OND YSYP 

717 GYTF TDY Y 

718 IIPS NGAT 

ARSH LLRA SWFA YW 

YT 

DFVMTQSPDS LAVSLGERVT MSCKSSQSLL NSGNOKNYLT WYQQKPGQPP KLLIYWASTR ESGVPDRFSGS GSGTDFTLTIS SLQAEDVAVY YCONDYSYPY TFGQGTKLEIK 

716 EVOLVOSGAELK KPGASVKVSCKA SGYTFTDYYMK WVRQAPGQGLE WIGDIIPSNGATF YNQKFKGRVTIT VDKSTSTAYMEL SSLRSEDTAVYY CARSHLLRASWF AYWGQGTLVTV SS 

CD3 

722 DTS 

725 GYTF 

726 INPS 

727 

728 

723 QQW SSNP FT 

TRYT 

RGYT 

ARYY DDHY CLDY 

QIVLTOSPAIM 721 SSVS 
SASPGEKVTM 
Y 

TCSASSSVSY MNWYQQKSG TSPKRWIYDTS KLASGVPAHF RGSGSGTSYSL TISGMEAEDA ATYYCQQWSS NPFTFGSGTKL EIN 

724 QVQLQQSGAELA RPGASVKMSCKA SGYTFTRYTMH WVKQRPGQGLE WIGYINPSRGYT NYNQKFKDKAT LTTDKSSSTAYM QLSSLTSEDSAV YYCARYYDDHY CLDYWGQGTTL TVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen Vi 

VH 

US 2022/0098329 A1 

CD3 

730 DAS 

735 

736 

729 QSVS SY 

731 QQRS NWP PLT 

733 GFKF SGY 

734 IWYD GSKK 

AROM GYWH FDL 

G 

EIVLTQSPATL SLSPGERATLS CRASQSVSSY LAWYQQKPG QAPRLLIYDAS NRATGIPARFS GSGSGTDFTLT ISSLEPEDFAV YYCQQRSNWP PLTFGGGTKV EIK 

732 QVQLVESGGGV VQPGRSLRLSCA ASGFKFSGYGMH WVRQAPGKGLE WVAVIWYDGSK KYYVDSVKGRFT ISRDNSKNTLYL QMNSLRAEDTA VYYCARQMGYW HFDLWGRGTLVT VSS 

CD3 

738 AAS 

743 

744 

739 QQS YSTP PT 

741 GYTF TSYY 

742 INPS GGST 

AKGT TGDW FDY 

DIQMTQSPSSL 737 QSIS 
SASVGDRVTIT 
SY 

CRASQSISSYL NWYQQKPGK APKLLIYAASS LQSGVPSRFSG SGSGTDFTLTI SSLOPEDFATY YCQQSYSTPPT FGQGTKVEIK 

740 QVQLVOSGAEV KKPGASVKVSCK ASGYTFTSYYMH WVRQAPGQGLE WMGIINPSGGSTS YAQKFQGRVTM TRDTSTSTVYME LSSLRSEDTAVY YCAKGTTGDWF DYWGQGTLVTV SS 

LD 

746 AAS 

751 

752 

CD30 ( TNFRS F8 ) 

745 QSVD FDGD SY 

747 QQS NEDP WT 

749 GYTF TDY 

750 IYPG SGNT 

ANYG NYWF AY 

Y 

DIVLTQSPASL AVSLGQRATIS CKASQSVDFD GDSYMNWYQ QKPGQPPKVLI YAASNLESGIP ARFSGSGSGT DFTLNIHPVEE EDAATYYCOQ SNEDPWTFGG GTKLEIK 

748 QIQLQQSGPEVV KPGASVKISCKA SGYTFTDYYITW VKQKPGQGLEWI GWIYPGSGNTKY NEKFKGKATLTV DTSSSTAFMQLSS LTSEDTAVYFCA NYGNYWFAYWG QGTQVTVSA 

754 AAS 

759 

760 

CD30 ( TNFRS F8 ) 

753 OGIS SW 

755 QQY DSYP IT 

757 GGSF SAY 

758 INHG GGT 

ASLT AY 

Y 

DIQMTQSPTSL SASVGDRVTIT CRASQGISSW LTWYQQKPEK APKSLIYAASS LQSGVPSRFSG SGSGTDFTLTI SSLOPEDFATY YCQQYDSYPI TFGQGTRLEIK 

756 QVQLQQWGAGL LKPSETLSLTCAV YGGSFSAYYWS WIROPPGKGLEW IGDINHGGGTNY NPSLKSRVTISVD TSKNQFSLKLNS VTAADTAVYYC ASLTAYWGQGSL VTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen Vi 

VH 

US 2022/0098329 A1 

762 WAS 

767 

768 

CD319 ( SLAMF 7 ) 

761 DVG IA 

763 QQY SSYP YT 

765 GFDF SRY W 

766 INPD SSTI 

ARPD GNYW YFDV 

DIQMTQSPSSL SASVGDRVTIT CKASQDVGIA VAWYQQKPG KVPKLLIYWA STRHTGVPDR FSGSGSGTDFT LTISSLOPEDV ATYYCQQYSS YPYTFGQGTK VEIK 

764 EVOLVESGGGLV QPGGSLRLSCAA SGFDFSRYWMS WVRQAPGKGLE WIGEINPDSSTIN YAPSLKDKFIISR DNAKNSLYLOM NSLRAEDTAVYY CARPDGNYWYF DVWGQGTLVTV SS 

CD33 

769 SSVN 

770 DTS 

775 

776 

771 QQW RSYP 

773 GYK FTDY 

774 INPY NDGT 

Y 

ARDY RYEV YGMD Y 

LT 

DIVLTQSPTIM SASPGERVTM TCTASSSVNYI HWYQQKSGD SPLRWIFDTSK VASGVPARFS GSGSGTSYSLT ISTMEAEDAA TYYCQQWRS YPLTFGDGTR LELK 

772 EVKLQESGPELV KPGASVKMSCK ASGYKFTDYVVH WLKQKPGQGLE WIGYINPYNDGT KYNEKFKGKATL TSDKSSSTAYME VSSLTSEDSAVY YCARDYRYEVY GMD YWGQGTSV TVSS 

48 

CD33 

778 YTS 

783 

784 

777 DIN KY 

779 LOY DNLL 

781 GYSF TDY N 

782 IDPY KGGT 

AREM ITAY YFDY 

T 

DIVMTQSPSSL SASLGGKVTIT CKASODINKYI AWYQHKPGK GPRLLIHYTST LQPGIPSRFSG SGSGRDYSFSI SNLEPEDIATY YCLQYDNLLT FGAGTKLELK 

780 EVKLQQSGPELV KPGTSVKVSCKA SGYSFTDYNMY WVKQSHGKSLE WIGYIDPYKGGTI YNQKFKGKATLT VDKSSSTAFMHL NSLTSEDSAVYY CAREMITAYYFD YWGQGSSVTVSS 

CD33 

786 AAS 

791 

792 

785 ESVD NYGI SF 

787 QOS KEVP WT 

789 GYTF TDY 

790 IYPY NGGT 

ARGR PAMD 

N 

Y 

DIVLTQSPASL AVSLGQRATIS CRASESVDNY GISFMNWFQQ KPGQPPKLLIY AASNOGSGVP ARFSGSGSGT DFSLNIHPMEE DDTAMYFCQ QSKEVPWTFG GGTKLEIK 

788 EVQLQQSGPELV KPGASVKISCKA SGYTFTDYNMH WVKQSHGKSLE WIGYIYPYNGGT GYNQKFKS KATL TVDNSSSTAYMD VRSLTSEDSAVY YCARGRPAMDY WGQGTSVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen Vi 

VH 

US 2022/0098329 A1 

CD 33 

794 AAS 

799 

800 

793 ESLD NYGI RF 

795 QQT KEVP WS 

797 GYTI TDSN 

798 IYPYN GGT 

VNGNP WLAY 

DIQLTQSPSTL SASVGDRVTIT CRASESLDNY GIRFLTWFQQ KPGKAPKLLM YAASNOGSGV PSRFSGSGSGT EFTLTISSLQP DDFATYYCQQ TKEVPWSFGQ GTKVEVK 

796 EVOLVQSGAEVK KPGSSVKVSCKA SGYTI TDSNIHW VRQAPGQSLEWI GYIYPYNGGTDY NQKFKNRATLTV DNP TNTAYMELS SLRSEDTAFYYC VNGNPWLAYWG QGTLVTVSS 

CD33 

802 WAS 

807 

808 

801 QSVF FSSS OKNY 

803 HQY LSSR T 

805 GYTF TSYY 

806 IYPG NDDI 

AREV RLRY FDV 

NIMLTQSPSSL AVSAGEKVTM SCKSSQSVFFS SSQKNYLAWY QQIPGQSPKLL IYWAS TRESG VPDRFTGSGS GTDFTLTISSV QSEDLAIYYC HQYLSSRTFG GGTKLEIK 

804 QVQLQQPGAEV VKPGASVKMSC KASGYTFTSYYI HWI KQTPGQGLE WVGVIYPGNDDI SYNQKFKGKATL TADKSSTTAYMQ LSSLTSEDSAVY YCAREVRLRYFD VWGAGTTVTVSS 

49 

CD33 

810 RAN 

813 GYTF 

815 

816 

809 QDIN SY 

811 LQY DEFP LT 

814 IYPG DGST 

TNY 

ASGY EDAM DY 

D 

DIKMTQSPSS MYASLGERVII NCKASODINS YLSWFQQKPG KSPKTLIYRAN RLVDGVPSRF SGSGSGQDYS LTISSLEYEDM GIYYCLQYDE FPLTFGAGTKL ELK 

812 QVQLQQSGPELV RPGTFVKISCKAS GYTFTNYDINWV NQRPGQGLEWIG WIYPGDGSTKYN EKFKAKATLTAD KSSSTAYLQLNN LTSENSAVYFCA SGYEDAMDYWG QGTSVTVSS 

CD33 

818 AAS 

823 

824 

817 ESVD NYGI SF 

819 QQS KEVP WT 

821 GYTF TDY N 

822 IYPY NGGT 

ARGR PAMD YW 

DIQMTQSPSSL SASVGDRVTIT CRASESVDNY GISFMNWFQQ KPGKAPKLLL YAASNOGSGV PSRFSGSGSGT DFTLTISSLQP DDFATYYCQO SKEVPWTFGQ GTKVELK 

820 QVOLVQSGAEV KKPGSSVKVSCK ASGYTFTDYNM HWVRQAPGQGL EWLGYIYPYNGG TGYNQKFKSKAT ITADESTNTAYM ELSSLRSEDTAV YYCARGRPAMD YWGQGTLVTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

830 ISGS 

831 

832 

825 SSNI GNNY 

826 ENY N 

829 GFTF SSYA 

827 SSW DDSL NYW V 

GTST 

ARVR YNWN HGDW FDP 

CD332 QSVLTQPPSAS ( FGFR2 ) GTPGQRVTISC 
SGSSSNIGNNY VSWYQQLPGT APKLLIYENY NRPAGVPDRF SGSKSGTSASL AISGLRSEDEA DYYCSSWDDS LNYWVFGGG TKLTVL 

828 EVOLLESGGGLV QPGGSLRLSCAA SGFTFSSYAMSW VRQAPGKGLEW VSAISGSGTSTYY ADSVKGRFTISR DNSKNTLYLOM NSLRAEDTAVYY CARVRYNWNHG DWFDPWGQGTL VTVSS 

US 2022/0098329 A1 

834 VAT 

839 

840 

CD350 ( FZD 

833 ENIY SN 

835 QHF WGT PYT 

837 GFNI NDT Y 

838 IDPA NGNT 

ARGA RGSR FAY 

10 ) 

DIQMTQSPASL SVSVGETVTIT CRASENIYSNL AWYOQKQGK SPOLLVYVAT NLADGVPSRF SGSGSGTQYS LKINSLOSEDF GSYYCQHFW GTPYTFGGGT KLEIK 

8.36 EVQLQQSGAELV KPGASVKLSCTA SGFNINDTYMHW VKQRPEQGLEWI GRIDPANGNTKY DPKFQGKATITA DTSSNTAYLQLS SLTSEDTAVYYC ARGARGSRFAY WGQGTLVTVSA 

50 

CD37 

842 VAT 

847 

848 

841 ENIR SN 

843 QHY WGT TWT 

845 GFSL TTSG 

846 IWGD GST 

AKGG YSLA H 

DIQMTQSPSSL SVSVGERVTIT CRASENIRSNL AWYQQKPGK SPKLLVNVAT NLADGVPSRF SGSGSGTDYS LKINSLOPEDF GTYYCQHYW GTTWTFGQGT KLEIK 

844 QVQVQESGPGLV APSQTLSITCTVS GFSLTTSGVSWV ROPPGKGLEWLG VIWGDGSTNYHP SLKSRLSIKKDHS KSQVFLKLNSLT AADTATYYCAK GGYSLAHWGQG TLVTVSS 

850 AAS 

855 

856 

CD371 ( CLEC1 2A ) 

849 QSIS SY 

851 QQS YSTP PT 

853 GFTF SSYG 

854 IWYN ARKO 

TRGT GYNW FDP 

DIQMTQSPSSL SASVGDRVTIT CRASQSISSYL NWYQQKPGK APKLLIYAASS LQSGVPSRFSG SGSGTDFTLTI SSLQPEDFATY YCQQSYSTPPT FGQGTKVEIK 

852 QVQLVOSGGGV VQPGRSLRLSCV ASGFTFSSYGMH WVRQAPGKGLE WVAAIWYNARK ODYADSVKGRFT ISRDNSKNTLYL QMNSLRAEDTA VYYCTRGTGYN WFDPWGQGTLV TVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

€ 

US 2022/0098329 A1 

CD38 

858 ITSA 

863 

864 

857 ASQD VS 

859 TCQ QHY SPYT 

861 GFTF SSYT 

862 ISIG GRYT 

TRDF NGTS DF 

DIVMAQSHKF MSTSVGDRVS ITCKASQDVST VVAWYQQKP GQSPKRLITSA SYRYIGVPDRF TGSGSGTDFTF TISSVQAEDLA VTTCQQHYSP YTFGGGTKLEI K 

860 QVKLVESGGGLV KPGGSLKLSCEA SGFTFSSYTLSW VRQTPETRLEWV ATISIGGRYTTTP DSVEGRFTISRDN AKNTLYLOMNSL KSEDTAMYYCTR DFNGTSDFWGQ GTTLTVSS 

CD38 

866 DAS 

871 

872 

865 QSVS SY 

867 QQRS NWP PT 

869 GFTF NSFA 

870 ISGS GGGT 

AKDK ILWF GEPV FDY 

EIVLTQSPATL SLSPGERATLS CRASQSVSSY LAWYQQKPG QAPRLLIYDAS NRATGIPARFS GSGSGTDFTLT ISSLEPEDFAV YYCQQRSNWP PTFGQGTKVEI K 

868 EVOLLESGGGLV QPGGSLRLSCAV SGFTFNSFAMSW VRQAPGKGLEW VSAISGSGGGTY YADSVKGRFTIS RDNSKNTLYLQ MNSLRAEDTAV YFCAKDKILWFG EPVFDYWGQGTL VTVSS 

51 

CD38 

874 SAS 

879 

880 

873 QDVS TV 

875 OH YSPP YT 

877 GYTF TDY W 

878 IYPG GDT 

ARGDY DYGS NSLD Y 

DIVMTQSHLS MSTSLGDPVSI TCKASQDVST VVAWYQQKP GQSPRRLIYSA SYRYIGVPDRF TGSGAGTDFT FTISSVQAEDL AVYYCQQHYS PPYTFGGGTK LEIK 

876 QVOLVOSGAEV AKPGTSVKLSCK ASGYTFTDYWM QWVKORPGQGL EWIGTIYPGDGD TGYAQKFQGKA TLTADKSSKTVY MHLSSLASEDSA VYYCARGDYYG SNSLDYWGQGTS VTVSS 

CD4 

882 LAS 

887 

888 

881 KSVS TSGY SY 

883 QHSR ELP WT 

885 GFSF SDCR 

886 ISVK SENY 

SASY YRYD VGAW FAYW 

GA 

DIVMTQSPDSL AVSLGERATIN CRASKSVSTS GYSYIYWYQQ KPGQPPKLLIY LASILESGVPD RFSGSGSGTDF TLTISSLQAED VAVYYCQHSR ELPWTFGQGT KVEIK 

884 EEQLVESGGGLV KPGGSLRLSCAA SGFSFSDCRMYW LRQAPGKGLEWI GVISVKSENYGA NYAESVRGRFTIS RDDSKNTVYLQ MNSLKTEDTAVY YCSASYYRYDVG AWFAYWGQGTL VTVSS 
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TABLE 1 - continued 

SEQ ID NO 
Vi CDR1 

SEQ ID NO 

SEQ 
VL 

ID 
CDR2 NO 

SEQ 
VL ID CDR3 NO 

SEQ ID NO 

SEQ 
V? ID CDR1 NO 

V? CDR2 

SEQ ID NO 

VH CDR3 

SEQ ID NO 

Antigen VL 

VH 

CD4 

890 WAS 

895 

896 

889 QSLL YSTN OKNY 

891 QQY YSYR 

893 GYTF TSYV 

894 INPY NDGT 

AREK DNYA TGAW FAY 

DIVMTQSPDSL AVSLGERVTM NCKSSQSLLYS TNQKNYLAW YQQKPGQSPK LLIYWASTRES GVPDRFSGSG SGTDFTLTISS VQAEDVAVY YCQQYYSYRT FGGGTKLEIK 

T 

892 QVQLQQSGPEVV KPGASVKMSCK ASGYTFTSYVIH WVRQKPGQGLD WIGYINPYNDGT DYDEKFKGKATL TSDTSTSTAYME LSSLRSEDTAVY YCAREKDNYAT GAWFAYWGQGT LVTVSS 

US 2022/0098329 A1 

CD40 

898 TVS 

903 

904 

897 QSLV HSNG NTF 

899 SOTT HVP WT 

901 GYSF TGY Y 

902 VIPN AGGT 

AREG IYW 

DIQMTQSPSSL SASVGDRVTIT CRSSQSLVHS NGNTFLHWY QQKPGKAPKL LIYTV SNRFSG VPSRFSGSGSG TDFTLTISSLQ PEDFATYFCSQ TTHVPWTFGQ GTKVEIK 

900 EVOLVESGGGLV QPGGSLRLSCAA SGYSFTGYYIHW VRQAPGKGLEW VARVIPNAGGTS YNQKFKGRFTLS VDNSKNTAYLO MNSLRAEDTAV YYCAREGIYWW GQGTLVTVSS 

52 

CD40 

906 DAS 

911 

912 

907 QOF NSYP 

909 GGSI SSPG YY 

910 IYKS GST 

TRPV VRYF GWFD 

T 

P 

AIQLTQSPSSL 905 QGIS 
SASVGDRVTIT 
SA 

CRASQGISSAL AWYQQKPGK APKLLIYDASN LESGVPSRFSG SGSGTDFTLTI SSLQPEDFATY YCQQFNSYPT FGQGTKVEIK 

908 QLQLQESGPGLL KPSETLSLTCTVS GGSISSPGYYGG WIRQPPGKGLEW IGSIYKSGSTYHN PSLKSRVTISVDT SKNQFSLKLSSVT AADTAVYYCTRP VVRYFGWFDPW GQGTLVTVSS 

CD40 

914 LGS 

918 ISY 

19 

920 

913 QSLL YSNG 

915 MQA ROTP FT 

917 G 
SSYG 

ESNR 

ARDG GIAA PGPD 

YNY 

Y 

DIVMTQSPLSL TVTPGEPASIS CRSSQSLLYSN GYNYLDWYL QKPGQSPOVLI SLGSNRASGV PDRFSGSGSGT DFTLKISRVEA EDVGVYYCM QARQTPFTFGP GTKVDIR 

916 QVQLVESGGGV VQPGRSLRLSCA ASGFTFSSYGMH WVRQAPGKGLE WVAVISYEESNR YHADSVKGRFTI SRDNSKITLYLQ MNSLRTEDTAVY YCARDGGIAAPG PDYWGQGTLVT VSS 

Mar. 31 , 2022 
















































































































































































































