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(57) ABSTRACT 

The present invention relates to a polypeptide comprising 7 
B-strands A, B, C, D, E, F, and G sequentially connected 
together by connecting chains of amino acids, and a first 
C.-helix sequentially located on the EF chain between 
B-strands E and F, wherein the B-strands are arranged so as to 
form a first B-sheet comprising B-strands A, B, D, and E, and 
a second B-sheet comprising B-strands C, F and G, said first 
and second B-sheets being covalently bonded together so as to 
form a first Ig domain; wherein the EF chain between 
B-strands E and F comprises the sequence X-X-X-X- 
KH (SEQID NO:98), and X, X and X’ are each indepen 
dently any amino acid residue, characterized in that X is 
selected from the group consisting of A, G. I. V. L, R, S, T, Q, 
P. N. M. H. W. and pharmaceutically acceptable salts, stere 
oisomers, tautomers, Solvates, and prodrugs thereof 
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FIG. 4A 
Y15 on Chromatograms: Modified Peptide 
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FIG. 4B 
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Y15 on Chromatograms: Un-Modified Peptide 
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MUTANT ANTIBODIES AND CONUGATION 
THEREOF 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/584,675 filed on Jan. 9, 2012, the 
contents of which is hereby incorporated by reference in its 
entirety. 

REFERENCE TO SEQUENCE LISTING 

0002 This application is being filed electronically via 
EFS-Web and includes an electronically submitted sequence 
listing in .txt format. The .txt file contains a sequence listing 
entitled “PC71862ACorrected SequenceListing..txt created 
on Jan. 21, 2013 and having a size of 263 KB. The sequence 
listing contained in this.txt file is part of the specification and 
is herein incorporated by reference in its entirety. 

BACKGROUND 

0003. The development of bifunctional therapeutics has 
great potential to augment combination therapy strategies. A 
bifunctional therapeutic can provide the benefit of a combi 
nation therapy by modulating 2 different pathways with one 
therapeutic entity. In addition, bifunctional therapeutics may 
also benefit from Synergies between pathways and demon 
strate increased activity compared to mono-functional 
agents. Furthermore, bifunctional therapeutics can provide 
benefits interms of reduced manufacturing, storage, and ship 
ping costs, as well as reducing the number of therapies given 
to the patient and simplifying dosage regimes. 
0004. The reference to any art in this specification is not, 
and should not be taken as, an acknowledgement of any form 
or Suggestion that the referenced art forms part of the com 
mon general knowledge. 

SUMMARY OF THE INVENTION 

0005. The present invention provides a polypeptide com 
prising an antibody constant domain, the antibody constant 
domain comprising residues Kand Hat positions correspond 
ing to positions 80 and 81 of SEQID NO:6 when said anti 
body constant domain is aligned with the sequence of SEQID 
NO:6, and characterized in that the antibody constant domain 
further comprises a residue selected from the group consist 
ing of A, G, I, V, L, R, S, T, Q, P, N. M. H. W. at a position 
corresponding to position 77 of SEQID NO:6. 
0006. In some aspects, the invention provides an antibody 
constant domain comprising SEQ ID NO:98 (and all 
sequences herein described that fall within the scope of SEQ 
ID NO: 98), wherein the position of SEQ ID NO:98 on said 
constant domain corresponds to residues 76-81 of SEQ ID 
NO:6 when the constant domain sequence is aligned with 
SEQID NO:6. 
0007 Sequences may be aligned by structural alignment, 
where the structure of the two polypeptides are known, or by 
sequence alignment; when sequence alignment is used, the 
method is preferably augmented using structural knowledge 
of homologous polypeptides whose structures are known. 
0008. The present invention provides a polypeptide com 
prising an antibody constant light domain, the antibody con 
stant domain comprising residues K188 and H181 according 
to Kabat numbering, and characterized in that the antibody 
constant domain further comprises a residue selected from 
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the group consisting of A, G. I. V. L, R, S, T, Q, P, N. M. H. W 
at a position corresponding to position 185 according to 
Kabat numbering. 
0009. The present invention provides a polypeptide com 
prising an immunoglobulin domain comprising 7 f-strands 
A, B, C, D, E, F, and G sequentially connected together by 
chains of connecting amino acids, wherein the B-strands are 
arranged so as to form a first B-sheet comprising B-strands A, 
B, D, and E, and a second B-sheet comprising B-strands C, F 
and G, said first and second B-sheets being covalently bonded 
together; wherein f-strands E and F are connected together by 
an EF chain, and said EF chain comprises the sequence, 
X-X-X-X-KH (SEQID NO:98), and wherein X', X 
and X’ are each independently any amino acid residue, and 
characterized in that X is selected from the group consisting 
of A, G.I.V. L, R, S, T, Q, P, N. M. H. W. and pharmaceutically 
acceptable salts, Stereoisomers, tautomers, Solvates, and pro 
drugs thereof. 
I0010 X may be selected from the group consisting of A, 
G, I, L, R, S, T, P, N, and M (SEQID NO:99). X may be 
selected from the group consisting of A. G. I. L. S. T. P. and M 
(SEQID NO:100). In some aspects, the EF chain comprises 
a sequence selected from the group consisting of sequence 
SEQID NO:101, SEQID NO:102, and SEQID NO:103. X? 
may be selected from the group consisting of A, G. I. V. L. R. 
S, T, Q, N. P. and M (SEQID NO:123). X may be selected 
from the group consisting of A, G, I, V, L, R, S, T, P, and M 
(SEQ ID NO.124). X may be selected from the group con 
sisting of A, G, I, V, L, S, T, and M (SEQID NO:125). X may 
be selected from the group consisting of A, G. I. L., S, T, and 
M(SEQID NO:126). X may be S or T. X may be A or G. X 
maybe I or L. The selections of X described herein may also 
be applied to antibody constant domains of the invention, 
wherein position X corresponds with residue 77 of SEQID 
NO:6, or residue 185 of a constant light domain according to 
Kabat numbering. 
0011. In some aspects, the EF chain comprises a sequence 
selected from the group consisting of SEQIDNO:98, SEQID 
NO:99, SEQID NO:100, SEQID NO:101, SEQID NO:102, 
SEQID NO:103, SEQID NO:115, SEQIDNO:116, SEQID 
NO:117, SEQ ID NO:123, SEQ ID NO.124, SEQ ID 
NO:125, and SEQ ID NO:126, and may further be selected 
from the group consisting of SEQ ID NO:170, SEQ ID 
NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID 
NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID 
NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID 
NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID 
NO:189, SEQ ID NO.190, SEQ ID NO.191, SEQ ID 
NO:192, SEQ ID NO.193, SEQ ID NO:194, SEQ ID 
NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID 
NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID 
NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID 
NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID 
NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQID NO:223, and SEQID NO:224. 
0012. In some aspects, there may be a single residue dif 
ference when compared against residues 75-79 of SEQ ID 
NO:10; or SEQID NO:6. In some aspects, there may be up to 
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2 differences when compared against residues 75-79 of SEQ 
IDNO:10; or SEQID NO:6. In some aspects, there may be up 
to 2 differences when compared against residues 75-79 of 
SEQID NO:10; or SEQID NO:6. In some aspects, there may 
be up to 4 differences when compared against residues 75-79 
of SEQID NO:10; or SEQID NO:6. In some aspects, there 
may be up two non-sequential differences when compared 
against residues 75-79 of SEQID NO:10; or SEQID NO:6. In 
Some aspects, there may be up to three non-sequential differ 
ences when compared against residues 75-79 of SEQ ID 
NO:10; or SEQID NO:6. 
0013. In some aspects, there may be a single residue dif 
ference when compared against residues 76-79 of SEQ ID 
NO:10; or SEQID NO:6. In some aspects, there may be up to 
2 differences when compared against residues 76-79 of SEQ 
IDNO:10; or SEQID NO:6. In some aspects, there may be up 
to 3 differences when compared against residues 76-79 of 
SEQID NO:10; or SEQID NO:6. In some aspects, there may 
be up to 4 differences when compared against residues 76-79 
of SEQID NO:10; or SEQID NO:6. In some aspects, there 
may be up two non-sequential differences when compared 
against residues 76-79 of SEQID NO:10; or SEQID NO:6. 
0014. The polypeptide may comprise an EF C.-helix 
located on the EF chain. In some aspects, one or more of 
residues X, X, X and X of SEQID NO: 98 comprise part 
of the EF C.-helix. In some aspects, two or more of residues 
X', X, X and X of SEQID NO:98 comprise part of the EF 
C-helix. In some aspects, three or more of residues X', X, X 
and X of SEQID NO:98 comprise part of the EFC-helix. In 
some aspects, all residues X', X, X and X of SEQ ID 
NO: 98 comprise part of the EF C.-helix. In some aspects, 
residues K and H of SEQID NO:98 do not form part of an 
C-helix. The selections of X, X, X, X, K, and H 
described herein may also be applied to antibody constant 
domains of the invention, wherein positions X, X, X, X, 
K, and H correspond with residues 76, 77,78, 79,800 and 
81 of SEQID NO:6, or positions 184, 185, 186,187, 188 and 
189 of a constant light domain according to Kabat numbering. 
0015. In some aspects, the EF chain comprises a sequence 
selected from the group consisting of SEQIDNO:99, SEQID 
NO:100, SEQ ID NO:101, SEQ ID NO:102, SEQ ID 
NO:103, SEQ ID NO:115, SEQ ID NO:116, SEQ ID 
NO:117, SEQ ID NO:118, SEQ ID NO:123, SEQ ID 
NO:124, SEQ ID NO:125, SEQ ID NO.126, SEQ ID 
NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 
NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID 
NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID 
NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO.190, SEQ ID 
NO:191, SEQ ID NO:192, SEQ ID NO.193, SEQ ID 
NO:194, SEQ ID NO.195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO.198, SEQ ID NO:199, SEQ ID 
NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID 
NO:209, SEQ ID NO:210, SEQ ID NO:211, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID 
NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222, SEQ ID NO:223, and SEQ ID 
NO:224. 
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0016. In some aspects of the invention, and with particular 
reference to all sequences in the application with variability at 
a residue corresponding to X', X' according to the above 
sequences may be selected from the group consisting of A, I, 
V. L. G. P. F. W.Y. S.T. C. M, N, Q, K, R, H, E, and D. In some 
aspects, X may be selected from the group consisting of A.I. 
V. L. G. F. W.Y. S. T. C. M, N, Q, K, R, H, E, and D. In some 
aspects, X may be selected from the group consisting of A.I. 
V. L. F. W. Y. S. T. C. M, N, Q, K, R, H, E, and D. In some 
aspects, X may be selected from the group consisting of A.I. 
V. L. F. W.Y. S.T. M, N, Q, K, R. H. E. and D. In some aspects, 
X' may be selected from the group consisting of A. I. V. L. S. 
T. M, N, Q, K, R, H, E, and D. In some aspects, X may be 
selected from the group consisting of A. I. V. L. S. T. M. N. Q. 
R, H, E, and D. X may be selected from the group consisting 
ofA, I. V. L. S. T. M. N. Q, E, and D.X' may be selected from 
the group consisting of A.I.V. L., S.T. M, N, Q, E, and D. The 
selections of X" described herein may also be applied to 
antibody constant domains of the invention, wherein position 
X' corresponds with residue 76 of SEQID NO:6, or residue 
184 of a constant light domain according to Kabat numbering. 
0017. In some aspects of the invention, and with particular 
reference to all sequences in the application with variability at 
a residue corresponding to X, X according to the above 
sequences may be selected from the group consisting of A, I, 
V. L. G. P. F. W.Y. S.T. C. M, N, Q, K, R, H, E, and D. X may 
be selected from the group consisting of A. I. V. L. G. F. W.Y. 
S, T, C, M, N, Q, K, R, H, E, and D. X may be selected from 
the group consisting of A, I, V. L. F. W.Y.S.T. C. M, N, Q, K, 
R. H. E., and D. X may be selected from the group consisting 
of A. I. V. L. F. W.Y. S, T, M, N, Q, K, R, H, E, and D. X may 
be selected from the group consisting of I, L. F. W.Y. S. T. M. 
N, Q, K, R, H, E, and D. X may be selected from the group 
consisting of I, L. F. W.Y. M, N, Q, K, R, H, E, and D. X may 
be selected from the group consisting of I, L. F. W.Y. N. Q., E. 
and D. X may be selected from the group consisting of I. L. 
F. W. andY. X may be selected from the group consisting of 
F. W. andY. X may be selected from the group consisting of 
W and Y. The selections of X described herein may also be 
applied to antibody constant domains of the invention, 
wherein position X corresponds with residue 78 of SEQID 
NO:6, or residue 186 of a constant light domain according to 
Kabat numbering. In some aspects of the invention, and with 
particular reference to all sequences in the application with 
variability at a residue corresponding to X, X according to 
the above sequences may be selected from the group consist 
ing of A, I, V. L. G. P. F. W.Y. S.T. C. M, N, Q, K, R, H, E, and 
D. X may be selected from the group consisting of A, I. V. L. 
G. P. F. W. Y. S. T. M, N, Q, K, R, H, E, and D. X may be 
selected from the group consisting of A. I. V. L. G. F. W.Y. S. 
T. M, N, Q, K, R, H, E, and D. X may be selected from the 
group consisting of A. I. V. L. F. W.Y. S. T. M. N. Q, K, R, H, 
E. and D. X may be selected from the group consisting of A, 
I, V, LG, S, T, M, N, Q, K, R, H, E, and D. X may be selected 
from the group consisting of A. I. V. L. S. T. M, N, Q, K, R, H, 
E. and D. X may be selected from the group consisting of I. 
L., S, T, M, N, Q, K, R, E, and D. X may be selected from the 
group consisting of S, T, M, N, Q, K, R, E, and D. X may be 
selected from the group consisting of S, T, N. Q, K, R. E. and 
D. X may be selected from the group consisting of N, Q, K, 
R, E, and D. X may be selected from the group consisting of 
N, Q, K, R, and E. X may be selected from the group con 
sisting of Q, K, and E. The selections of X described herein 
may also be applied to antibody constant domains of the 
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invention, wherein position X corresponds with residue 79 
of SEQ ID NO:6, or residue 187 of a constant light domain 
according to Kabat numbering. 
0018. In some aspects, the EF chain is between 6 and 12 
residues long. In some aspects, the EF chain is between 7 and 
12 residues long. In some aspects, the EF chain is between 8 
and 12 residues long. In some aspects, the EF chain is 
between 9 and 12 residues long. In some aspects, the EF chain 
is between 6 and 11 residues long. In some aspects, the EF 
chain is between 6 and 10 residues long. In some aspects, the 
EF chain is between 6 and 9 residues long. In some aspects, 
the EF chain is between 7 and 11 residues long. In some 
aspects, the EF chain is between 7 and 10 residues long. In 
some aspects, the EF chain is between 8 and 10 residues long. 
0019. The EF chain may comprise an O-helix (the EF 
C.-helix). The first residue of the EF C-helix may be located 
within the first 3 residues of the EF chain. The first residue of 
the EFC-helix may be located within the first 2 residues of the 
EF chain. The first residue of the EF C-helix may be located 
at residue of the EF chain. The EF C-helix may comprise at 
least residues X and X of SEQ ID NO:98 or one of the 
corresponding sequences herein that fall within the scope of 
SEQID NO:98. In some aspects, residues K and H corre 
sponding to SEQ ID NO:98 are not within the C-helix. In 
Some aspects, residues KH that correspond to positions 80 
and 81 of SEQID NO:6 are not within the C-helix. In some 
aspects of the invention relating to antibody constant 
domains, the residue corresponding to position 77 of SEQID 
NO:6 falls within an O-helix. 
0020. In some aspects, the immunoglobulin domain of the 
invention, which may be a CL domain, further comprises the 
residue D, E, Q or N on the connecting chain between 
B-strands C and D; the CD chain. In some aspects, the CL 
domain further comprises the residue D, E, Q or N on the CD 
chain, the residue being positioned so as to allow its amino 
acid side chain interact with at least one of the side chains of 
K or H of SEQID NO:98. In some aspects, the polypeptide 
comprises a D, E, Q, or N residue located at the position 
corresponding to position 43 of SEQ ID NO:10 or SEQ ID 
NO:6, in Some aspects, according to a BLAST sequence 
alignment. In some aspects, the residue is D, E or N. In some 
aspects, the residue is D or E. In some aspects the residue is D 
or N. 

0021. In some aspects, the B-strands C and D are con 
nected together by a CD chain, comprising a CD motifC-C- 
C-C (SEQID NO:255) wherein each of C, C, C and C 
may be any amino acid, or further specified as set forth below. 
The CD motif may be selected from the group consisting of 
SEQID NO:245, SEQID NO:246, SEQID NO:247, SEQID 
NO:248, SEQ ID NO:249, SEQ ID NO:250, SEQ ID 
NO:251, SEQ ID NO:252, and SEQ ID NO:253, said CD 
motif beginning at the first or second residue of said CD 
chain. In some aspects, the CD motif begins at the first residue 
of the CD chain. In some aspects, the CD motif begins at the 
second residue of the CD chain. Favourably, the CD motif 
may not form part of an O-helix. 
I0022. In some aspects, the residue C of the CD motifmay 
be selected from the group consisting of A, I, L. G. V. M. P. S. 
T. F. Y. W. N., Q, D, and E. In some aspects, the residue C of 
the CD motif may be selected from the group consisting of I. 
L. V. M. P. F.Y. and W. In some aspects, the residue C of the 
CD motif may be selected from the group consisting of I. L. 
V. P. F. Y. and W. In some aspects, the residue C of the CD 
motif may be selected from the group consisting of I. L. V. P. 
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F, and W. In some aspects, the residue C of the CD motifmay 
be selected from the group consisting of I, L. V. F. and W. In 
some aspects, the residue C of the CD motifmay be selected 
from the group consisting of I. L., and V. In some aspects, the 
residue C of the CD motif may be selected from the group 
consisting of L and V. In some aspects, the residue C of the 
CD motif may be V. The selections of C of the CD motif 
described herein may also be applied to antibody constant 
domains of the invention, wherein position C of the CD motif 
corresponds with residue 42 of SEQID NO:6, or residue 150 
of a constant light domain according to Kabat numbering. 
I0023. In some aspects, the residue C of the CD motifmay 
be selected from the group consisting of A, I, L. G. V. M. P. S. 
T. F. Y. W. N. Q, D, and E. In some aspects, the residue C of 
the CD motifmay be selected from the group consisting of A, 
I, L. G. V. M. P. S. T. F.Y. W. N. Q, D, and E. In some aspects, 
the residue C of the CD motifmay be selected from the group 
consisting of A. I. L. G. V. M. P. S. T. N. Q, D, and E. In some 
aspects, the residue C of the CD motif may be selected from 
the group consisting of A, I, L. V. M. P. S. T. N. Q, D, and E. 
In some aspects, the residue C of the CD motif may be 
selected from the group consisting of M. P. S. T. N. Q, D, and 
E. In some aspects, the residue C of the CD motif may be 
selected from the group consisting of S, T, N, Q, D, and E. In 
some aspects, the residue C of the CD motifmay be selected 
from the group consisting of N, Q, D, and E. In some aspects, 
the residue C of the CD motifmay be D. The selections of C 
of the CD motif described herein may also be applied to 
antibody constant domains of the invention, wherein position 
C of the CD motif corresponds with residue 43 of SEQ ID 
NO:6, or residue 151 of a constant light domain according to 
Kabat numbering. 
(0024. In some aspects, the residue C of the CD motifmay 
be selected from the group consisting of A, I, L. G. V. M. P. S. 
T. F. Y. W. N, Q, D, and E. In some aspects, the residue C of 
the CD motifmay be selected from the group consisting of A, 
I, L. G. V. M. P. S. T. F.Y. W. N. Q, D, and E. In some aspects, 
the residue C of the CD motifmay be selected from the group 
consisting of A. I. L. G. V. M. P. S. T. N. Q, D, and E. In some 
aspects, the residue C of the CD motif may be selected from 
the group consisting of A, I, L. V. M. P. S. T. N. Q, D, and E. 
In some aspects, the residue C of the CD motif may be 
selected from the group consisting of M. P. S. T. N. Q, D, and 
E. In some aspects, the residue C of the CD motif may be 
selected from the group consisting of S, T, N, Q, D, and E. In 
some aspects, the residue C of the CD motifmay be selected 
from the group consisting of N, Q, D, and E. In some aspects, 
the residue C of the CD motifmay be N. The selections of C 
of the CD motif described herein may also be applied to 
antibody constant domains of the invention, wherein position 
C of the CD motif corresponds with residue 44 of SEQ ID 
NO:6, or residue 152 of a constant light domain according to 
Kabat numbering. 
(0025. In some aspects, the residue C of the CD motifmay 
be selected from the group consisting of A, I, L. G. V. M. P. S. 
T. F. Y. W. N. Q, D, and E. In some aspects, the residue C of 
the CD motifmay be selected from the group consisting of A, 
I, L. G. V. M. P. S. T. F.Y. W. N. Q, D, and E. In some aspects, 
the residue Cof the CD motifmay be selected from the group 
consisting of A, I, L. G. V. M. P. S. T., N, Q, D, E, K, R, and H. 
In some aspects, the residue C of the CD motif may be 
selected from the group consisting of A, I, L. V. G. M. P. S. T. 
N, Q, D, and E. In some aspects, the residue C of the CD 
motif may be selected from the group consisting of A. I. L. V. 
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G, S, T, N, Q, D, and E. In some aspects, the residue C of the 
CD motif may be selected from the group consisting of A. V. 
Q, and S. In some aspects, the residue Cof the CD motifmay 
be selected from the group consisting of A and S. In some 
aspects, the residue C of the CD motif may be A. The selec 
tions of C of the CD motif described herein may also be 
applied to antibody constant domains of the invention, 
wherein position Cof the CD motif corresponds with residue 
45 of SEQID NO:6, or residue 153 of a constant light domain 
according to Kabat numbering. 
0026. In some aspects, the CD chain is between 6 and 12 
residues long. In some aspects, the CD chain is between 7 and 
12 residues long. In some aspects, the CD chain is between 8 
and 12 residues long. In some aspects, the CD chain is 
between 9 and 12 residues long. In some aspects, the CD 
chain is between 6 and 11 residues long. In some aspects, the 
CD chain is between 6 and 10 residues long. In some aspects, 
the CD chain is between 6 and 9 residues long. In some 
aspects, the CD chain is between 7 and 11 residues long. In 
some aspects, the CD chain is between 7 and 10 residues long. 
In some aspects, the CD chain is between 8 and 10 residues 
long. 
0027. The immunoglobulin domain may be an antibody 
domain. The antibody domain may be an antibody constant 
domain. The antibody constant domain may be a constant 
heavy (CH) domain or constant light (CL) domain. Antibody 
CH domains may be selected from the group consisting of 
CHO.1, CHCl2, CHO3, CHS1, CHS2, CH83, CHe 1, CHe2, 
CHe3, CHe4, CHy1, CHY2, CHy3, CHL1, CH2, CH3, and 
CHL4. 
0028. In some aspects, the immunoglobulin domains of 
the invention are mammalian in origin (notwithstanding the 
method used to generate any artificially mutated or otherwise 
engineered versions). The mammalian species may be 
human, mouse, rabbit, rat, rodent, pig, cow, sheep,goat, don 
key, horse, camel, primate, monkey, dog, or cat. The immu 
noglobulin domains of the invention, and other proteins such 
as antibodies to which they comprise or attached may be 
humanized. 

0029. In some aspects, the invention comprises mutant 
immunoglobulin domains, wherein a mutant is defined as 
sequence that has been engineered or altered to a sequence 
other than its natural canonical sequence. Such that certain 
embodiments of polypeptides of the invention specifically 
excludes naturally occurring sequences that fall within the 
Scope of the definition. In some aspects, therefore, the present 
invention relates to polypeptides of the invention comprising 
an EF chain that differs from their naturally occurring corre 
sponding sequence. 
0030 The antibody domains of the invention may specifi 
cally exclude one or more natural IgA constant heavy 
domains (CHC1, CHCl2, CHC3) from one or more species 
selected from the group consisting of Bornean orangutan and 
Pongo pygmaeus, and/or one or more natural IgM constant 
heavy domains (CHL1, CHL2, CH3, and CHL4) from one or 
more species selected from the group consisting of mouse, 
rat, horse, Equus cabalus, Heterocephalus glaber, bat, Epte 
sicus fiscus, and/or one or more natural IgE constant heavy 
domains (CHe 1, CHe2, CHe3, and CHe4) from one or more 
species selected from the group consisting of human, chimp, 
monkey, Erythrocebus patas, mouse, rat, bat, Cynopterus 
sphinx, sheep, Ovis aries, echidna, and Tachyglossus aculea 
titS. 
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0031. In some aspects, one or more constant heavy 
domains selected from the group consisting of CHC.1, CHCl2, 
CHO3, CHS1, CHS2, CH83, CHe 1, CHe2, CHe3, CHe4 
CHy1, CHY2, CHy3, CHL1, CH2, CH3, and CH4 from 
one or more of the species selected from the group consisting 
of human, mouse, rabbit, rat, rodent, pig, cow, sheep, goat, 
donkey, horse, camel, primate, monkey, dog, or cat are spe 
cifically excluded. 
0032. In some aspects, the invention provides an immuno 
globulin domain, that may be a constant light chain (CL) 
domain, comprising 7 f-strands A, B, C, D, E, F, and G 
sequentially connected together by chains of amino acids, 
wherein the B-strands are arranged so as to form a first B-sheet 
comprising B-strands A, B, D, and E, and a second B-sheet 
comprising B-strands C, F and G, said first and second 
B-sheets being covalently bonded together; wherein the chain 
between B-strands E and F comprises the sequence X-X- 
X-X-K-H (SEQID NO:98), and X, X and X are each 
independently any amino acid residue, and characterized in 
that X is selected from the group consisting of A, G, I. V. L. 
R, S, T, Q, P, N. M. H. and W. and pharmaceutically accept 
able salts, stereoisomers, tautomers, Solvates, and prodrugs 
thereof. The invention also provides for pharmaceutical com 
positions and samples comprising CL domains of the inven 
tion. In some aspects, an O.-helix is sequentially located on the 
connecting chain between B-strands E and F. 
0033. In part, aspects of the invention are based on the 
Surprising discovery that site directed conjugation to a reac 
tive KH group located on the EF chain of an immunoglobulin 
domain, that may be a constant light chain (CL) domain, is 
improved by a mutation 3 amino acid residues upstream that 
eliminates the presence of an acidic residue Such as D or E. 
and that avoids introducing the aromatic residues For Y, or 
other potential conjugation sites such as K or C. 
0034 Grafting a sequence of the invention onto the EF 
chain can impart increased specificity of conjugation on 
immunoglobulin domains, in particular, CL domains. This 
can be useful when conjugating Linkers and/or Effector Moi 
eties onto immunoglobulin domains, and CL domains ingen 
eral, and antibody and antigen-binding portions thereof in 
particular. In some aspects, therefore, the invention relates to 
a novel class of Multifunctional Antibody Conjugates 
(MACS), comprising an antibody, or antigenbinding portion 
thereof, covalently conjugated to an Linker and/or Effector 
Moiety via a linker, characterized in that the antibody or 
antigen binding portion thereof comprises a polypeptide of 
the invention, and the linker is covalently bonded to the 
e-amino group of the side chain of K of SEQID NO:98. 
0035. In some aspects, the immunoglobulin domain of the 
invention, that may be a CL domain, is connected to a variable 
light chain (VL) domain. Together, these may comprise an 
antibody light chain. 
0036. In some aspects, the covalent bond between the first 
and second B-sheets is a disulfide bond. In some aspects, the 
disulfide bond is between B-strands B and F. 
0037. The CL domain may be a constant light chain kappa 
(CLK), and may be ofrat, mouse, monkey, rabbit, goat, sheep, 
cow, pig, horse, donkey, dog, cat, or human origin. In some 
aspects, the CLK comprises a sequence selected from the 
group consisting of SEQID NO:37, SEQID NO:38, SEQID 
NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, 
SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, 
SEQID NO:54, SEQID NO:104, SEQID NO:105, SEQ ID 
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NO:106, SEQ ID NO:119, SEQ ID NO:120, SEQ ID 
NO:121, and SEQID NO:122. 
0038. In some aspects, the CLK comprises an N-terminal 
portion defined by SEQID NO:225 and a C terminal portion 
defined by SEQID NO:226 contiguously connected together 
by an intermediate sequence selected from the group consist 
ing of SEQ ID NO:99, SEQ ID NO:100, SEQID NO:101, 
SEQID NO:102, SEQID NO:103, SEQID NO:115, SEQID 
NO:116, SEQ ID NO:117, SEQ ID NO:118, SEQ ID 
NO:123, SEQ ID NO.124, SEQ ID NO:125, SEQ ID 
NO:126, SEQ ID NO: 170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID 
NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID 
NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID 
NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID 
NO:190, SEQ ID NO.191, SEQ ID NO:192, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO.195, SEQ ID 
NO:196, SEQ ID NO:197, SEQ ID NO.198, SEQ ID 
NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID 
NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID 
NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID 
NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID 
NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, and SEQID NO:224. 
0039. The immunoglobulin domain may be a CL). 
domain, and may comprise a sequence selected from the 
group consisting of SEQID NO:60, SEQID NO:61, SEQID 
NO:141, SEQ ID NO:144, SEQ ID NO:143, SEQ ID 
NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID 
NO:239, SEQ ID NO:240, SEQ ID NO:241, SEQ ID 
NO:242, SEQ ID NO:243, and SEQ ID NO:244. In some 
aspects, the CLW domain comprises a sequence selected from 
the group consisting of SEQID NO:60, SEQIDNO:61, SEQ 
ID NO:143, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241, SEQ ID NO:242, SEQ ID NO:243, and SEQ ID 
NO:244. 

0040. The CLW may comprise an N terminal portion 
defined by one of SEQID NO:227, SEQID NO:228, SEQID 
NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, or SEQ ID NO:233 contiguously connected 
together by an intermediate sequence to a C'terminal portion 
defined by either of SEQID NO:234 or SEQID NO:235, the 
intermediate sequence being selected from the group consist 
ing of SEQ ID NO:99, SEQ ID NO:100, SEQID NO:101, 
SEQID NO:102, SEQID NO:103, SEQID NO:115, SEQID 
NO:116, SEQ ID NO:117, SEQ ID NO:118, SEQ ID 
NO:123, SEQ ID NO.124, SEQ ID NO:125, SEQ ID 
NO:126, SEQ ID NO: 170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID 
NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID 
NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID 
NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID 
NO:190, SEQ ID NO.191, SEQ ID NO:192, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO.195, SEQ ID 
NO:196, SEQ ID NO:197, SEQ ID NO.198, SEQ ID 
NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
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NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID 
NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID 
NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID 
NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID 
NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, and SEQID NO:224. 
0041. In some embodiments where the immunoglobulin 
domain comprises a CLW domain, the domain may further 
comprise a CD motif as described herein. 
0042. In some embodiments where the immunoglobulin 
domain comprises a CHY1 domain, the domain may further 
comprise a CD motif as described herein. 
0043. In some embodiments where the immunoglobulin 
domain comprises a CHy2 domain, the domain may further 
comprise a CD motif as described herein. 
0044. In some embodiments where the immunoglobulin 
domain comprises a CHy3 domain, residueX of the EF chain 
may not be R; in some aspects, the EF chain sequence may be 
selected from the group consisting of SEQID NO: 100, SEQ 
ID NO:103, SEQ ID NO:117, SEQ ID NO:125, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID 
NO:209, SEQ ID NO:210, SEQ ID NO:211, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID 
NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222, SEQ ID NO:223, and SEQ ID 
NO:224. IN some aspects, the CD chain of a CHY3 domain of 
the invention may further comprise a CD motif as described 
herein. 
0045. When conjugated to a linker suitable for conjuga 
tion to an Effector Moiety, the e-amino group of the side chain 
of K of SEQID NO:98 may be covalently attached to the 
linker. 
0046. In part, the invention is based on the surprising 
discovery that mutating CLK-D77 to one of A, G. I. V. L, R, S, 
T, Q, P, N. M. H., or W provides a significant increase in the 
degree of specificity of conjugation to CLK-K'. 
0047 Reaction of the Effector Moiety with the constant 
light domain of an antibody is particularly desirable to mini 
mize, or prevent, any interference with binding of the Fc 
portion of the antibody to Fc receptors (such as FcyR and 
FcRn) or binding of the antibody to its respective target. 
Conversely, conjugation of the respective Effector Moiety to 
the Fc portion of an antibody may decrease the antibody 
half-life in vivo and/or its capacity to interact with the 
immune system (effector function). Conjugation of the Effec 
tor Moiety in the variable heavy chain (VH) or variable light 
chain (VL) region of the antibody carry a risk of diminishing 
the binding of the antibody to its cognate. 
0048 Preferential conjugation of the Effector Moiety to 
the CLK or the constant light chain lambda (CLJ) domain 
simplifies the creation of MAC isotypes by allowing isotypic 
switches of the constant heavy chain (CH) domains of the 
antibody without affecting the conjugation sites of the Effec 
tor Moiety to the antibody. 
0049. The Linker and/or Effector Moiety may be 
covalently attached to the side chain of CLK-K (for 
example, a sequence selected from the group consisting of 
SEQID NO:104, SEQID NO:105, SEQIDNO:106, SEQID 
NO:119, SEQ ID NO: 120, SEQ ID NO:121, and SEQ ID 
NO:122.). The CL is located away from key regions of a 
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typical antibody upon which it would form a part of Such as 
paratope region, FcRn binding domain, hinge, FcR binding 
domains; this provides the advantage that preferentially link 
ing at these sites limits the amount of interference to anti 
body-antigen interaction when the MAC is conjugated to the 
Effector Moiety. 
0050. In some aspect, the CLK region comprises at least 
residues 62-103 of SEQID NO:104, SEQ ID NO:105, SEQ 
ID NO:106, SEQID NO:107, SEQ ID NO:108, or SEQ ID 
NO:109, SEQ ID NO:119, SEQ ID NO:120, SEQ ID 
NO:121, or SEQID NO:122. In some aspects, CLK-x may 
be any amino acid. In some aspects, CLK-x may be selected 
from the group consisting of K. R. G. A. V. L.I.S.T. C. M. N. 
Q, D, E, H. F. W and Y. In some aspects, CLK-x may be G. 
A. V. L., or I. In some aspects, CLK-x? may be K. R. N. or Q. 
In some aspects, CLK-x may be D, or E. In some aspects, 
CLK-x may be K. R. G. A. V. L., I, N, or Q. In some aspects, 
CLK-x may be D, or E. In some aspects, CLK-x may be K, 
R, G, A, V. L., I, N, Q, D or E. In some aspects, CLK-x? may 
be D, or E. In some aspects, CLK-x may be H. F. WorY. In 
some aspects CLK-x is not proline. In some aspects, CLK 
x is K. In some aspects, CLK-x is R. 
0051. In some aspects, antibodies of the invention, oranti 
gen-binding portions thereof, comprise an Effector Moiety 
conjugated to Kof SEQID NO:98 on both light chains. In 
some aspects, the Effector Moiety is conjugated to Kof SEQ 
ID NO:98 on one light chain only. In some aspects, the Effec 
tor Moiety is only conjugated to K of SEQ ID NO:98. In 
some aspects, the Effector Moiety is conjugated at Kof SEQ 
ID NO: 98 on one light chain and one other location on the 
antibody, or antigen-binding portions thereof. In some 
aspects, the Effector Moiety is conjugated at K of SEQ ID 
NO: 98 on one light chain and 2 other locations on the anti 
body, or antigen-binding portions thereof. In some aspects, 
the Effector Moiety is conjugated to Kof SEQID NO:98 on 
one light chain and 3 other locations on the antibody, or 
antigen-binding portions thereof. In some aspects, the Effec 
tor Moiety is conjugated to Kof SEQID NO:98 on both light 
chains, and at one other location. In some aspects, the Effector 
Moiety is conjugated at K of SEQID NO:98 on both light 
chains, and at 2 other locations. In some aspects, the Effector 
Moiety is conjugated at K of SEQ ID NO:98 on both light 
chains, and at 3 other locations. 
0052. In some aspects, the invention relates to a mutated 
Immunoglobulin (Ig) domain, comprising a substituted resi 
due within the mutated Ig domain that corresponds to position 
77 of SEQID NO:10; or SEQID NO:6, characterized in that 
the Substituted residue is selected from the group consisting 
of A, G, I, V, L, R, S, T, M, Q, N, P, H, and W. provided that 
the mutated Ig domain further comprises residues K and Hat 
positions corresponding to positions 80 and 81 respectively of 
SEQ ID NO:10; or SEQ ID NO:6. In some aspects, the 
mutated Ig domain comprises a sequence selected from the 
group consisting of SEQID NOs: 38, 39, 40, 41, 42, 44, 46. 
47, 49, 50, 51, 52, 54, 98, 99, 100, 101, 102, 103, 104, 105, 
106, 107, 108, 109, 115, 116, 117, 119, 120, 121, 122, 123, 
124, 125, and 126. 

Deposits 

0053. In some aspects, the invention provides for vectors 
and nucleic acids as deposited with the ATCC, polypeptides 
encoded by said vectors and nucleic acids, compositions 
comprising polypeptides encoded by said vectors and nucleic 
acids, and polypeptides expressed by said nucleic acids and 
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vectors. The following materials have been deposited with the 
American Type Culture Collection, 10801 University Boule 
vard, Manassas, Va. 20110-2209, USA (ATCC): 

Date of 
Material SEQID NO: ATCC Accession No. Deposit 

hCLk-Km(3)-D77A 37 PTA-13394 Dec. 12, 2012 
h38C2-LC-D185A 254 PTA-13395 Dec. 12, 2012 

0054 Vector hCLk-Km(3)-D77A is a TA cloning vector 
with a polynucleotide DNA insert encoding the human con 
stant light chain kappa (Km.(3)) domain with a D77A muta 
tion, as set forth in SEQID NO:37, and vector h38C2-LC 
D185A is a polynucleotide DNA insert encoding the 
humanized 38C2 light chain with a D77A mutation, as set 
forth in SEQID NO:254. 
0055. In some aspects, the invention provides for an iso 
lated host cell that recombinantly produces an immunoglo 
bulin domain of the present invention, or immunoglobulin 
domain-comprising protein or antibody of the present inven 
tion. The present invention provides for an isolated poly 
nucleotide comprising a nucleotide sequence encoding pro 
teins, domains and antibodies of the present invention, and 
vectors comprising said polynucleotides. Vectors of the 
present invention may comprise ATCC deposit sequences. In 
Some aspects, the invention provides for a method of produc 
ing an antibody, immunoglobulin domain, or protein, com 
prising culturing a host cell under conditions that result in 
production of the antibody, immunoglobulin domain, or pro 
tein, and isolating the antibody, immunoglobulin domain, or 
protein, from the host cell or culture. 
0056. In some aspects, the present invention provide a 
polypeptide comprising a sequence selected from the group 
consisting of SEQ ID NO:37, SEQ ID NO:38, SEQ ID 
NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, 
SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, 
SEQ ID NO:54, SEQ ID NO:60, SEQ ID NO:61, SEQ ID 
NO:77, SEQ ID NO:78, SEQ ID NO:94, SEQ ID NO:95, 
SEQ ID NO:96, SEQID NO:97, SEQ ID NO:104, SEQID 
NO:105, SEQ ID NO:106, SEQ ID NO:119, SEQ ID 
NO:120, SEQ ID NO:121, SEQ ID NO:122, SEQ ID 
NO:127, SEQ ID NO.128, SEQ ID NO.129, SEQ ID 
NO:134, SEQ ID NO:135, SEQ ID NO:140, SEQ ID 
NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID 
NO: 144, SEQ ID NO:148, SEQ ID NO:149, SEQ ID 
NO:150, SEQ ID NO:151, SEQ ID NO:156, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 
NO:161, SEQ ID NO:163, SEQ ID NO:165, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID 
NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID 
NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID 
NO:254, or a polypeptide that is at least about 85%, or at least 
about 90%, or at least about 95%, or at least about 96%, or at 
least about 97%, or at least about 98%, or at least about 99% 
identical to one or more of the aforementioned sequences. 

Samples and Compositions of the Invention 
0057. In some aspects, the invention provides for a com 
position or sample of an antibody or antigen binding portion 
thereof comprising a CL domain of the invention covalently 
conjugated to an Effector Moiety, wherein at least about 50% 



US 2013/0323234 A1 

of the Effector Moiety in the composition or sample is con 
jugated to Kof SEQID NO:98. In some aspects, it is at least 
about 60%. In some aspects, it is at least about 70%. In some 
aspects, it is at least about 80%. In some aspects, it is at least 
about 90%. 

0058. In some aspects, the invention provides for a com 
position (or sample) of a antibody or antigenbinding portion 
thereof comprising a CL domain of the invention, wherein at 
least about 50% of the antibody comprises an Effector Moiety 
covalently attached to K of SEQ ID NO: 98 on at least one 
light chain. In some aspects, it is at least about 60%. In some 
aspects, it is at least about 70%. In some aspects, it is at least 
about 80%. In some aspects, it is at least about 90%. In some 
aspects, the Effector Moiety is covalently conjugated to Kof 
SEQID NO:98 on both light chain constant regions. 
0059. In some aspects, the invention provides for a com 
position (or sample) of a antibody or antigenbinding portion 
thereof comprising a CL domain of the invention covalently 
conjugated to an Effector Moiety, wherein at least about 30% 
of the sample comprises Effector Moieties conjugated at 
about 2 locations per antibody, and wherein at least one 
Effector Moiety conjugation site is K of SEQID NO:98. In 
Some aspects, the amount is about 40%. In some aspects, the 
amount is about 50%. In some aspects, the amount is about 
60%. In some aspects, the amount is about 70%. In some 
aspects, the amount is about 80%. In some aspects, the 
amount is about 90%. In some aspects, the amount is about 
95%. In some aspects, the amount is about 99%. 
0060. In some aspects, the invention provides for a com 
position (or sample) of a antibody or antigenbinding portion 
thereof comprising a CL domain of the invention covalently 
conjugated to an Effector Moiety, wherein at least about 30% 
of the sample comprises Effector Moieties conjugated at 
about 3 locations per antibody, and wherein at least 2 Effector 
Moiety conjugation sites are K of SEQID NO:98 on each 
light chain. In some aspects, the amount is about 40%. In 
Some aspects, the amount is about 50%. In some aspects, the 
amount is about 60%. In some aspects, the amount is about 
70%. In some aspects, the amount is about 80%. In some 
aspects, the amount is about 90%. In some aspects, the 
amount is about 95%. In some aspects, the amount is about 
99%. 

0061. In some aspects, the invention provides for a com 
position (or sample) of a antibody or antigenbinding portion 
thereof comprising a CL domain of the invention, wherein at 
least 50% of the light chain molecules are conjugated with at 
least one Effector Moiety at K of SEQID NO:98. In some 
aspects, it is at least about 60%. In some aspects, it is at least 
about 65%. In some aspects, it is at least about 70%. In some 
aspects, it is at least about 75%. In some aspects, it is at least 
about 80%. In some aspects, it is at least about 85%. In some 
aspects, it is at least about 90%. In some aspects, it is at least 
about 95%. 

0062. In some aspects, the invention provides for a com 
position (or sample) of a antibody or antigenbinding portion 
thereof comprising a CL domain of the invention conjugated 
to an Effector Moiety at Kof SEQIDNO:98, wherein at least 
about 70% of the heavy chain molecules are unconjugated 
with the Effector Moiety. In some aspects, the amount is 
about 75%. In some aspects, the amount is about 80%. In 
Some aspects, the amount is about 85%. In some aspects, the 
amount is about 90%. In some aspects, the amount is about 
95%. In some aspects, the amount is about 99%. In some 
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aspects, Substantially all of the heavy chain molecules are 
unconjugated with the Effector Moiety. 
0063. In some aspects, the amount of individual light 
chain fragments that are unconjugated has a lower limit 
selected from the group consisting of about 1, 5, 10, 15, 20, 
25, 30, 35, 40, 45, 50, and 55%, and an upper limit selected 
from the group consisting of about 5, 10, 15, 20, 25, 30, 35, 
40, 45, 50, 55, and 60%. In some aspects, the amount of 
individual light chain fragments that are conjugated at one 
location has a lower limit selected from the group consisting 
of about 25, 30, 35, 40, 45, 50, and 55%, and an upper limit 
selected from the group consisting of about 30,35, 40, 45, 50. 
55, 60, 65, 70, 75, 80, 85,90, and 95%. In some aspects, the 
amount of individual light chain fragments that are conju 
gated at 2 locations has a lower limit selected from the group 
consisting of about 1, 2, 3, 4, 5, 6, 7, 8, 9, 5, 10, 15, 20, and 
25%, and an upper limit selected from the group consisting of 
about 5, 16, 7, 8, 9, 5, 10, 15, 20, 25, 30, 35, and 40%. 
0064. In some aspects, the amount of individual heavy 
chain fragments that are unconjugated has a lower limit 
selected from the group consisting of about 50, 55, 60, 65,70. 
75, and 80% and an upper limit selected from the group 
consisting of about 60, 65,70, 75, 80, 85,90, 95, and 99%. In 
Some aspects, the amount of individual heavy chain frag 
ments that are conjugated at one location has a lower limit 
selected from the group consisting of about 1, 2, 5, 10, 15, 20, 
and 25% and an upper limit selected from the group consist 
ing of about 5, 10, 15, 20, 25, 30, 35, 40, and 50%. In some 
aspects, the amount of individual heavy chain fragments that 
are conjugated at 2 locations has a lower limit selected from 
the group consisting of about 0, 1, 2, 3, 4, 5, 10, and 15% and 
an upper limit selected from the group consisting of about 2, 
3, 4, 5, 10, 15 and 20%. 
0065. In some aspects the number of conjugations per 
antibody in a sample or composition of the invention has a 
lower limit selected from the group consisting of about 0.5, 
0.6,0.7, 0.8, 0.9, 1, 1.1, 1.2, 1.3, 1.4, 1.5, 1.55, 1.6, 1.65, 1.7, 
1.75, 1.8, 1.85, 1.9, 1.95 and 2, and an upper limit selected 
from the group consisting of about 1.6, 1.7, 1.75 1.8, 1.85, 
1.9, 1.95, 2.0, 2.05, 2.1, 2.15, 2.2, 2.25, 2.3, 2.4, 2.5, 2.6, 2.7, 
2.8, 2.9, 3.0, 3.5, 4.0, 4.5 and 5. In some aspects the number 
of conjugations per antibody in a sample or composition of 
the invention is between about 1.5 and about 2.5. In some 
aspects the number of conjugations per antibody in a sample 
or composition of the invention is between about 1.6 and 
about 2.4. In some aspects the number of conjugations per 
antibody in a sample or composition of the invention is 
between about 1.7 and about 2.3. In some aspects the number 
of conjugations per antibody in a sample or composition of 
the invention is between about 1.8 and about 2.2. In some 
aspects the number of conjugations per antibody in a sample 
or composition of the invention is an amount selected from 
the group consisting of about 1.5, about 1.55, about 1.6, about 
1.65, about 1.7, about 1.75, about 1.8, about 1.85, about 1.9, 
about 1.95, about 2.0, about 2.05, about 2.1, about 2.15, about 
2.2, about 2.25, about 2.3, about 2.4 and about 2.5. In some 
aspects, the amount is about 1.7. In some aspects, the amount 
is about 1.8. In some aspects, the amount is about 1.9. In some 
aspects, the amount is about 2. In some aspects, the amount is 
about 2.1. In some aspects, the amount is about 2.1. In some 
aspects, the amount is about 2.3. 
0066. In some aspects of the invention, the number of 
conjugations per antibody is less than 2, with at least 50% of 
the antibody population having only a single conjugation per 
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antibody. These samples are advantageous as they allow addi 
tional conjugation reactions to be targeted at the remaining 
CLK site. In some aspects the number of conjugations per 
antibody in a sample or composition of the invention is 
between about 0.5 and about 1.5. In some aspects the number 
of conjugations per antibody in a sample or composition of 
the invention is between about 0.6 and about 1.4. In some 
aspects the number of conjugations per antibody in a sample 
or composition of the invention is between about 0.7 and 
about 1.3. In some aspects the number of conjugations per 
antibody in a sample or composition of the invention is 
between about 0.8 and about 1.2. In some aspects the number 
of conjugations per antibody in a sample or composition of 
the invention is between about 0.9 and about 1.1. 
0067. One of the advantages of the invention is that 
depending on the reagents and reaction conditions (especially 
the leaving group ester and molar ratio of linker:antibody), 
compositions and samples of the invention can be generated 
with a defined number of Effector Moieties relative to a 
defined number of antibodies. This can be especially useful 
when balancing the relative reactivities and therapeutic win 
dows of the Effector Moiety and antibody. Moreover, in some 
situations, increasing the number of peptides or other Active 
Moieties per antibody beyond a certain threshold may not 
result in increased target binding or therapeutic effect. It is 
useful, therefore, to be able to control the number of peptides 
conjugated per antibody, and in doing so, direct the location 
of conjugation so as to minimize Fc or combining site inter 
ference. In some situations, therefore, aspects of the invention 
that allow for reduced conjugation, preferentially decorating 
only a single CLK-K" can be advantageous. Furthermore, 
whereas conjugation to CLK-K is reliable and robust, con 
jugation to other antibody Surface lysines, each of slightly 
different reactivity and pl can result in an heterogeneous 
sample of conjugated antibodies that can release conjugated 
molecules at inopportune or irregular times, such as during 
circulation and prior to delivery of the Effector Moiety to the 
target by antibody recognition (or delivery of the antibody to 
the target, by recognition with the Effector Moiety). This can 
be particularly undesirable with toxins (i.e. a cytotoxic agent 
with potential utility in killing tumors and tumor cells). 
0068. In some aspects, the toxin is an auristatin: a deriva 

tive of the natural product dolastatin 10 (MMAD). Represen 
tative auristatins include MMAE (N-methylvaline-valine 
dolaisoleuine-dollaproline-norephedrine) and MMAF 
(N-methylvaline-valine-dolaisoleuine-dollaproline-phenyla 
lanine). 
0069. In some aspects, the antibody targets a different 
target within the same pathway as the Effector Moiety. In 
Some aspects, the antibody targets a different target to the 
Effector Moiety. 
0070. In some aspects, the VHandVL of antibody used for 
conjugation may be useful in the field of oncology. Suitable 
antibodies include: Rituximab, (RituxanTM), a chimeric, 
IgG1 K, anti-CD20 antibody, used to treat cancer and in par 
ticular non Hodgkin’s lymphoma and also rheumatoid arthri 
tis; Cetuximab (ErbituxTM) a chimeric, IgG1 K, anti-EGF 
receptor antibody, used to treat cancer, and in particular 
colon, head & neck cancer. 
0071. In some aspects, the antibody used for conjugation 
may be useful in the field of auto-immune and other immu 
nological disorders. Suitable antibodies include Infliximab 
(RemicadeTM) a chimeric, IgG1 K, anti-TNFC. antibody, used 
to treat rheumatoid arthritis, ulcerative colitis, Crohn's dis 
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ease, psoriasis, psoriatic arthritis, and ankylosing spondylitis; 
Adalimumab (HumiraTM) a human, IgG1 K, anti-TNFC. anti 
body, used to treat rheumatoid arthritis, Crohn's disease, pso 
riasis, psoriatic arthritis, juvenile idiopathic arthritis and 
ankylosing spondylitis; Natalizumab (TysabriTM) a human 
ized, IgG4K, anti-C4-integrin antibody used to treat multiple 
Sclerosis, rheumatoid arthritis, psoriasis, juvenile idiopathic 
arthritis, psoriatic arthritis, ankylosing spondylitis, Crohn's 
disease; Omalizumab (XolairTM) a humanized, IgG1 K, anti 
IgE antibody used to treat allergic asthma, Ranibizumab (Lu 
centisTM) a humanized, IgG1 K, anti-VEGF antibody, used to 
treat wet AMD; and Palivizumab (SynagisTM) a humanized, 
IgG1 K, anti-RSV antibody, used to treat infective diseases, 
including respiratory syncytical virus. 
0072. In some aspect, compounds and compositions of the 
invention may be used to treat the above mentioned condi 
tions. 

Effector Moieties 

0073. The Effector Moiety may be a therapeutic agent, 
protein, peptide, nucleic acid, aptamer, Small molecule, pro 
tein agonist, protein antagonist, metabolic regulator, hor 
mone, toxin, growth factor or other regulatory protein, or may 
be a diagnostic agent, such as an enzyme that may be easily 
detected or visualized. Such as horseradish peroxidase. 
0074. In some aspects, the Effector Moiety may be a pro 
tein or peptide, and may be connected to the linker through a 
peptide-linking residue. The protein or peptide may comprise 
one or both of an amino-terminal capping group R' and a 
carboxyl-terminal capping group R. R' may be CH, C(O) 
CH, C(O)CH, C(O)CHCH, C(O)CHCHCH, C(O)CH 
(CH)CH, C(O)CHCHCHCH, C(O)CH(CH)CHCH 
C(O)CHs, C(O)CHCH (CHCHO) Me, dichloroben 
Zoyl (DCB), difluorobenzoyl (DFB), pyridinyl carboxlate 
(PyC) or amido-2-PEG, an amino protecting group, a lipid 
fatty acid group or a carbohydrate. R* may be OH, NH, 
NH(CH), NHCHCH NHCHCHCH NHCH(CH) 
CH, NHCHCHCHCH NHCH(CH)CHCH 
NHCH, NHCHCHOCH, NHOCH, NHOCHCH, a 
carboxy protecting group, a lipid fatty acid group or a carbo 
hydrate. 
0075. The protein or peptide linking residue may be K, 
Ks, lysine homologs, Dap, Dab, Orn, R. C., thiol containing 
residues, S.T.Y. D, E, N or Q. The protein or peptide may be 
connected to the linker through the amino terminus of the 
N-terminal amino acid. The protein or peptide may be con 
nected to the linker through the carboxyl terminus of the 
C-terminal amino acid. An additional amino acid residue may 
be added to the N- or C-terminus in order to function as a 
linking residue, whether by connection through the amino 
acid side chain, or the amino or carboxyl terminus. 

Linkers 

0076. In aspects of the invention relating to conjugates 
with Effector Moieties, in particular methods of preparing 
conjugates and MACs, it will be understood that the invention 
equally applies to conjugates with Linkers in the absence of 
Effector Moieties. An example of the utility of such conju 
gates would be as intermediates that may usefully used to 
prepate Effector Moiety-linker-polypeptide conjugates of the 
invention. 

(0077. The Effector Moiety of the invention (such as a 
Small molecule, aptamer, nucleic acid, protein, or peptide) 
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may be covalently attached to the antibody orantigenbinding 
portion thereof by a linker. The linker may be covalently 
attached to the peptide by an amino group of the side chain of 
the peptide-linking residue. This may be a lysine residue. In 
Some embodiments, the linking residue is a thiol bearing 
residue, such as Cys or Ks, and the linker is covalently 
attached to the peptide via the terminal thiol group of the 
linking residue. 
0078. The linker may be linear or branched (to allow for 
conjugation to more than one Effector Moiety per Conjuga 
tion Addition (CA)), and optionally includes one or more 
carbocyclic or heterocyclic groups. Linker length may be 
viewed in terms of the number of linear atoms between the 
Effector Moiety and Antibody, with cyclic moieties such as 
aromatic rings and the like to be counted by taking the short 
est route around the ring. In some embodiments, the linker has 
a linear stretch of between 5-15 atoms, in other embodiments 
15-30 atoms, in still other embodiments 30-50 atoms, in still 
other embodiments 50-100 atoms, and in still other embodi 
ments 100-200 atoms. In some embodiments, the length of 
the linker is a range with a lower limit selected from the group 
consisting of 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,90, 95, 
100, 105, 110, 120, 130, 140, 150, 160, 170, 180, 190, and an 
upper limit selected from the group consisting of 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50,55, 
60, 65, 70, 75, 80, 85,90, 95, 100,105, 110, 120, 130, 140, 
150, 160, 170, 180, 190, and 200. 
0079. Other linker considerations include the effect on 
physical or pharmacokinetic properties of the resulting com 
pound. Such as solubility, lipophilicity, hydrophilicity, hydro 
phobicity, stability (more or less stable as well as planned 
degradation), rigidity, flexibility, immunogenicity, modula 
tion of antibody binding, the ability to be incorporated into a 
micelle or liposome, and the like. 
0080. The linker may be a peptidyl linker. In some 
embodiments, the peptidyllinker may be between 3-20 amino 
acids long, such as repeats of a singleamino acid residue (e.g. 
polyglycine) or combinations of amino acid residues to give 
a peptide linker which imparts favorable presentation of the 
Effector Moiety or pharmacokinetics. Peptidyl linkers that 
would be most compatible with the presence of activating 
groups may lack lysine and histidine residues. SEQID NO:79 
is an exemplary peptidyl linker. 
0081 Alternatively, the linker may be a non-peptidyl 
linker. Typical examples of these types of linker would be 
those based on straight or branched chain hydrocarbons or 
polyethylene glycols of varying lengths. These may incorpo 
rate other groups to affect Solubility, rigidity, isoelectric 
point, such as aromatic or non-aromatic rings, halogens, 
ketones, aldehydes, esters, Sulfonyls, phosphate groups, and 
SO. O. 

0082 In some aspects of the invention, the linker may 
comprise the formula: —X' Y-Z ; wherein X is the 
attachment group to the Effector Moiety (for example, via a 
peptide-linking residue), Y is a spacer region, and Z is an 
attachment moiety to the side chain of a lysine residue on an 
antibody (for example, an anti-IGF1R antibody). In some 
aspects, the linker may be of the formula X'Y'Z* when 
unbound to the antibody, where Z is a leaving group. Such 
that when conjugated to the antibody, the leaving group Z: 
reacts with the conjugation site of the antibody to form the 
conjugated linker XYZ. 
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I0083) X may be selected so as to enable a specific direc 
tional covalent linking strategy to the Effector Moiety (for 
example, via the peptide-linking residue). In some aspects, 
X' may be selected from the group consisting of COOH, 
isocyanate, isothiocyanate, acyl azide, Sulfonic acid, Sulfonyl 
halide, aldehyde, ketone, epoxide, carbonate, arylating 
reagent, imidoester, amine group, and a malemide group. For 
example, where the peptide-linking residue comprises a 
nucleophilic group, X may be an electrophilic group andvice 
Versa. For example, if the peptide-linking residue side chain 
comprises an amine group. Such as K. H. Ornithine, Dap, or 
Dab, X may be COOH, or other similarly reactive electro 
phile, for example, an isocyanate, isothiocyanate, acyl azide, 
Sulfonic acid or Sulfonylhalide, aldehyde or ketone, epoxide, 
carbonate, arylating reagent or imidoester. If the peptide 
linking residue is D or E. X may comprise a nucleophilic 
group, Such as an amine group. Either of these strategies 
permits a covalent bond to be formed between the X' group 
and the peptide-linking residue by amide bond formation 
strategies. For example, when X is COOH, it may be acti 
vated as a pentafluorophenyl ester. In this case, reaction with 
an amine group on the peptide-linking peptide leads to amide 
bond formation, while the pentafluorophenol is a leaving 
group (which may be termed X'*). 

F 

F F 
O 

v-sis, V 
The arrow indicates the point of attachment to the peptide 
linking residue and the parallel line represents the point of 
attachment to the Y' group of the linker. 

F 

NH2 F F 
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F O 

F / 
Effector Moiety-K 

O 

Effector Moiety-K 

I0084. Where the peptide-linking group is C, homologs of 
C, or other thiol-group containing residues (such as Ks), X' 
may comprise a malemide group, permitting a thiol-male 
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mide addition reaction strategy to covalently link the X' 
group to the peptide-linking residue. In some aspects, X may 
be maleimide: 

O 

/, 
7 

N 

wherein the arrow indicates the point of attachment to the 
peptide linking residue and the parallel line represents to 
attachment to the Y' group of the linker. For ease of nomen 
clature, linkers described herein that have been constructed 
using maleimide groups are described as maleimide-contain 
ing linkers, and may be titled MAL to indicate this, even 
though following construction of the linker, the maleimide 
group is generally converted to a Succinimide ring. 

O O 

in-C. -- 

O 

Effector Moiety-K 
O 

O 

--> N HN S 

O 

Effector Moiety-K 

O 

0085. In some aspects, the linking residue is Ks, and the 
X' group is maleimide. In some aspects, X may comprise a 
pentafluorophenyl ester activated carboxyl function which 
may form an amide with the lysine side chain on the peptide. 

Effector Moiety-K 
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-continued 

Effector Moiety-K 

I0086) In some aspects, X may comprise a thiol group, 
allowing a disulphide bridge to be formed between the pep 
tide-linking residue and X' group. 
I0087. In some embodiments, Y is a biologically compat 
ible connecting chain including any atom selected from the 
group consisting of C, H, N, O, P, S, F, Cl, Br, and I, and may 
comprise one or more amino acids, polymer or block co 
polymer.Y' may be selected so as to provide an overall length 
of the linker of between 2-100 atoms. Y' may be selected so 
that the overall length of the linker is between 5 and 30 atoms. 
Y' may be selected so that the overall length of linker is 15-25 
atoms. Y' may be selected so that the overall length of linker 
is between about 17 and about 19 atoms. 
I0088. In some aspects, Y' may be an amino alkanoic acid, 
Such as: 

O 

v--- y 
where n=0 to 20 in some aspects 1-10, in some aspects, 1-5, 
and in Some aspects, 1 and in Some aspects, 2. 
I0089. In some aspects, Y' may be an alkanoic diacid, such 

where n=0 to 20 in some aspects 1-10, in some aspects, 1-5, 
and in Some aspects, 1 and in Some aspects, 2. 
I0090. In some aspects, Y' may be a polyglycine, such as: 

where n=0 to 10, in some aspects 1-10, in some aspects, 1-5, 
and in Some aspects, 1 and in Some aspects, 2. 



US 2013/0323234 A1 Dec. 5, 2013 
11 

0091. In some aspects, Y', X, Y, Y' Z, and 
X' Y-Z may be selected from the group consisting of: 

v-y /hi-x 
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-continued 

Sl 
NH 

HN 1s. 

where m, n, and k are each independently 0 to 30. In some 
aspects n=1-10, in Some aspects, n=1-5. In some aspects, the 
lower limit of the range of values for n is selected from the 
group consisting of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, and 20, and the upper limit for the range of 
values for n is selected from the group consisting of 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, and 30. N may be 1. N may be 2. N may 
be 3. N may be 4. N may be 5. N may be 6. In some aspects 
m=1-10, in Some aspects, m=1-5. In some aspects, the lower 
limit of the range of values form is selected form the group 
consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, and 20, and the upper limit for the range of 
values form is selected from the group consisting of 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, and 30. M may be 1. Mmay be 2. Mmay 
be 3.M may be 4. M may be 5. M may be 6. In some aspects 
j=1-10, in some aspects, j=1-5. In some aspects, the lower 
limit of the range of values for j is selected from the group 
consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, and 20, and the upper limit for the range of 
values for is selected from the group consisting of 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, and 30. J may be 1. J may be 2. J may 
be 3. J may be 4. J may be 5. J may be 6. In some aspects 
k=1-10, in Some aspects, k=1-5. In some aspects, the lower 
limit of the range of values for k is selected from the group 
consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, and 20, and the upper limit for the range of 
values fork is selected from the group consisting of 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, and 30. K may be 1. K may be 2. K may 
be 3. K may be 4. K may be 5. K may be 6. In some aspects, 
the overall length of Y does not exceed 200 atoms. In some 
aspects, the overall length of Y does not exceed 150 atoms. In 
some aspects, the overall length of Y does not exceed 100 
atoms. In some aspects, the overall length of Y does not 
exceed 50 atoms. In some aspects, the range of overall chain 
length of Y in numbers of atoms may have a lower limit 
selected from the group consisting of 3,4,5,6,7,8,9, 10, 11, 
12, 13, 14, 15, 20, 25, 30, 35, 40, 45, 50, 55, and 60, and an 
upper limit selected from the group consisting of 5, 10, 15, 20, 
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,90, 95, and 
100. In some aspects, the XYZ linker may be identical to the 
above Y' groups. In some aspects, the wavy line connects to 
theX' group. In some aspects, the parallel lines connect to the 
X' group. In some aspects, the wavy line connects to the Z 
group. In some aspects, the parallel lines connect to the Z 

group. In some aspects, the wavy line connects to the side 
chain of CLK-K". In some aspects, the parallel lines connect 
to the side chain of CLK-K'. In some aspects, the wavy line 
connects to the Effector Moiety. In some aspects, the parallel 
lines connect to Effector Moiety. In some aspects, one of the 
wavy or parallel lines are points of attachment to a cleavable 
portion of the linker (cp). 

Leaving Groups 

0092 Z may be selected so as to enable a specific direc 
tional covalent linking strategy to a lysine side chain on the 
antibody. For example, Z may be COOH, or another similarly 
reactive electrophile to react with the e-amino of the surface 
lysine side chains using one of a number of possible amide 
bond formation strategies. 
0093. In some aspects, Z* may be used to form an active 
ester. Active esters connect to amines, and can thus conjugate 
to the e-amino of a lysine side chain of the antibody. The Z 
carboxyl function to enable the formation of the active ester 
will be present at the terminus of Y group. The alcoholic or 
phenolic function of the active esteracts as a leaving group Z: 
during the conjugation reaction, enabling connection with the 
lysine side chain on the antibody via generation of an amide. 
0094. In some embodiments, the Z* group comprises a 
structure of the formula: 

where R is an aliphatic or aromatic group. 
0.095 
mula: 

In some embodiments, the Z* group is of the for 

No. 
where R'—any of F, Cl, Br or I, nitro, cyano, trifluoromethyl, 
alone or in combination, and may be present in an amount of 
between 1 and 5. In some embodiments, R' may beahalogen, 
and 4 or 5 halogen atoms may be present. In some embodi 
ments, there may be 4 R' atoms. In some embodiments, there 
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may be 5 R' atoms. In some embodiments, Z* may be tet 
rafluorophenyl. In some embodiments, Z* may comprise the 
formula: 

Pentafluorophenyl 

0096 wherein the parallel line represents the point of 
attachment to the Y' portion of the linker. 
0097 
mula: 

In some embodiments, Z may comprise the for 

R3 

\ R4 
R Rs 

R6 

wherein R. R. R. R. and R7 are each independently 
selected from the group consisting of F. CL, H and the for 
mula CRRR', such that no more than two of R. R. R. R. 
and R7 are H, and one of R,R,R, R and R7 is CRR'R'', 
and R. R. and R' are each independently selected from the 
group consisting of F. Cland H such that no more than one of 
R, R and R' may be H, and wherein the parallel line 
represents the point of attachment to the Y' portion of the 
linker. In some aspects, the group CRRR' is located at one 
of R, R or R. In some aspects, the group CRR'R'' is 
located at R 

0098. In some aspects, R. R. R. R. and R7 are each 
independently selected from the group consisting of F, Cl, H 
and the formula CRRR', such that no more than one of R, 
R. R. R. and R7 is H, and one of R. R. R. R. and R7 is 
CRR'R''. In some aspects, R. R. R. Rand R7 are each 
independently selected from the group consisting of F, Cl, and 
the formula CRRR', and one is CRR'R''. 
0099. In some aspects, R. R. Rand R7 are each F. In 
some aspects, R. R. and R'' are eachindependently selected 
from the group consisting of F and Cl. In some aspects, R. 
R, and R'' are each F. 
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01.00 
mula: 

In some embodiments, Z may comprise the for 

YoC 
2,3,5,6-tetrafluoro-4-(trifluoromethyl)phenyl 
wherein the parallel line represents the point of attachment to 
the Y' portion of the linker. 
0101. In some aspects, the Z group is of the formula: p group 

No. 
where R'—any of F, Cl, Br or I, nitro, cyano, trifluoromethyl, 
alone or in combination, and h 1, 2, 3, 4, or 5. In some 
embodiments, R' may be a halogen. In some embodiments, 
R" is For C1, and h=4 or 5. In some embodiments, R is For 
Cl, and h=5. In some embodiments, R' is F, and h=2,3,4 or 
5. In some embodiments, R' is F, and h=3, 4 or 5. In some 
embodiments, R is F, and h=4 or 5. In some embodiments, R' 
is F, and h=5. In some aspects, Z* may be selected from the 
group consisting of: 

voc or 

vo 
vo 

F F 
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-continued In some aspects, Z may be selected from the group consist 
ing of 

\\Cor F F 

vvc r 
voc voc Yo-Yo 

F F 
F F 

\ F \ F \ F 
F 

F F F F 
F F and F. 

F F F F F 

0102 For such active esters, the leaving group is Z* and 
the Z group itself is the carbonyl attached to the Y' group. 
When reacted with the antibody, the Z* group forms an 
amide, as shown below, 

O F O F F Ab-K-ab 

/ O F 
F F F -- 

O 
F F F F 

F / F NH2 
O F O Z group 

DC rol (Z) 

In some aspects, Z may be selected from the group consist 
ing of 

F F 
F F, and Ab-K-ab 

F F 

F 

\ F 
F NH 

F 
F 
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0103. In some embodiments, Z is -continued 

A v.v. 
0105. In some embodiments, the Z group comprises a 0104. In some embodiments, the Z group comprises a Maleimide group: squarate ester Such as 

O 

1. \ O 
O 

0106. In some aspects, the X'Y'Z* linker comprises a 
Maleimide-PEG-PFP ester of the structure: 

wherein R-aliphatic group or Substituted aromatic and may 
be selected from the group consisting of 

v r-i. s \ C s O O, \s \ where n=1 to 12. In some aspects, n=1 to 5. In some aspects 
in 2. In some aspects n=1. 
0107. In some aspects, the X'*YZ* linker comprises a 
structure selected from the group consisting of: 

O 

O ~. O 21 -HR, & N-1Ns. N 
O 

F 

F F 
O 21 

-HR, 

F orth-s-s-s N 
F O 

F 
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-continued 
O 

|Rd - --n 1N- Null N O iii. O pi iii. N N N 
H H 

O 

NH 

HN 1s. 
21 O O 

(Rii, --> S-S-I-S-sh-ux H s 

O 

2 

H. N O O O 2 

|Rd., 2 1-r- Nulls N O O of N1 N N s 
O E O O 

"Clu O |Rd., O k 

2 --r-sh-s-s-A 
O 

O 

N O -y 
|Rd., Ol O O k 

4N O i -bn- is-st 
O 

F 

F 

F 
O O 

F --~~y pi 

F 

Douro 
NH 

HN 1s. 
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-continued 

F 

where m, n and are each independently 0 to 30, R1 is F and 
h 2, 3, 4, or 5. In some aspects n=1-10, in Some aspects, 
n=1-5. In some aspects, the lower limit of the range of values 
for n is selected from the group consisting of 0, 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20, and the 
upper limit for the range of values for n is selected from the 
group consisting of 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, and 30. N 
may be 1. N may be 2. N may be 3. N may be 4. N may be 5. 
N may be 6. In some aspects m=1-10, in some aspects, m=1-5. 
In some aspects, the lower limit of the range of values form 
is selected form the group consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20, and the upper 
limit for the range of values form is selected from the group 
consisting of 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, and 30. M may 
be 1. M may be 2. M may be 3. M may be 4. M may be 5. M 
may be 6. In some aspects j=1-10, in some aspects, j=1-5. In 
Some aspects, the lower limit of the range of values for j is 
selected from the group consisting of 0, 1,2,3,4,5,6,7,8,9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20, and the upper 
limit for the range of values for j is selected from the group 
consisting of 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, and 30.J may be 
1. J may be 2. J may be 3.J may be 4. J may be 5. J may be 6. 
In some aspects k=1-10, in some aspects, k-1-5. In some 
aspects, the lower limit of the range of values for k is selected 
from the group consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, and 20, and the upper limit for 

O O 

1-r-h- k O OT i N iii. 

O 
N H 

N 

F O O 
O H 

H 

--- Null N O N 
O OT f H s 

O O O 

and 

the range of values fork is selected from the group consisting 
of 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, and 30. K may be 1. K may 
be 2. K may be 3. K may be 4. K may be 5. K may be 6. In 
some aspects, the overall length of Y does not exceed 200 
atoms. In some aspects, the overall length of Y does not 
exceed 150 atoms. In some aspects, the overall length of Y 
does not exceed 100 atoms. In some aspects, the overall 
length of Y does not exceed 50 atoms. In some aspects, the 
range of overall chain length ofY in numbers of atoms may 
have a lower limit selected from the group consisting of 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 20, 25, 30, 35, 40, 45, 50, 
55, and 60, and an upper limit selected from the group con 
sisting of 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,70, 
75, 80, 85,90, 95, and 100. 
I0108. In some aspects the MAC comprises a XYZ linker 
of the formula: 
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0109. In some aspects, the X'Y'Z* linker comprises a where n=1 to 25. In some aspects n=1 to 20. In some aspects 
PEG-bis-pentafluorophenyl ester of the formula: n=1 to 10. In some aspects n=4. N=3. In some aspects n=1. 

F F 

F F F F 0110. In some aspects the MAC comprises 2 peptides con 
O O jugated per antibody. In some aspects, one peptide is conju 

gated at each of the 2 CLK-K' residues of the antibody or 
F O O O F antigen binding fragment thereof. 

F F 
0111. In some aspects, the polypeptide of the invention 
comprises a formula selected from the group consisting of 

O O 

ou-ti---- KH-, Effector Moiety-LR iii. pi H 

O O 

O ~. 1N KH 
N -1)o N-1-1-1-1 

H 

O 

O 

Effector Moiety-LR 
O 

Effector Moiety-LR iii. pi N NH 

O O 

----J- 1N1-1 KH-: Effector Moiety-LR pi N 

O O 

------ 1N1a1 KH Effector Moiety-LR pi N 

O 

H 

N-1N-1\ Effector Moiety-LR pi KH 

O 

O 

H 

O N-1)n-1\ Effector Moiety-LR pi KH 

O 

Effector Moiety-LR O N1N1N 
iii. 5 i ij KH-, 

O O 

O 

ulu N 1N1N Effector Moiety-LR N N KH-, and 
H H 

O O 

O O O 

sur-1s-- 
N 
H 

O 

-N-N-1 KH 
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wherein-KH- is a covalent link to the side chain of Kof SEQ 
IDNO:98, Effector Moiety-LR is a covalent link to the Effec 
tor Moiety, and m, n and j are each independently 0-30. In 
Some aspects n=1-10, in Some aspects, n=1-5. In some 
aspects, the lower limit of the range of values for n is selected 
from the group consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, and 20, and the upper limit for 
the range of values for n is selected from the group consisting 
of 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, and 30. N may be 1. N may 
be 2. N may be 3. N may be 4. N may be 5. N may be 6. In 
Some aspects m=1-10, in Some aspects, m=1-5. In some 
aspects, the lower limit of the range of values form is selected 
form the group consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, and 20, and the upper limit for 
the range of values form is selected from the group consisting 
of 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, and 30. M may be 1. M may 
be 2. M may be 3. M may be 4. M may be 5. M may be 6. In 
Some aspects=1-10, in some aspects, 1-5. In some aspects, 

Dec. 5, 2013 

the lower limit of the range of values for is selected from the 
group consisting of 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, and 20, and the upper limit for the range of 
values for is selected from the group consisting of 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, and 30. J may be 1. J may be 2. J may 
be 3.J may be 4. J may be 5. J may be 6. In some aspects, the 
overall length of Y does not exceed 200 atoms. In some 
aspects, the overall length of Y does not exceed 150 atoms. In 
some aspects, the overall length of Y does not exceed 100 
atoms. In some aspects, the overall length of Y does not 
exceed 50 atoms. In some aspects, the range of overall chain 
length of Y" in numbers of atoms may have a lower limit 
selected from the group consisting of 3, 4, 5, 6,7,8,9, 10, 11, 
12, 13, 14, 15, 20, 25, 30, 35, 40, 45, 50, 55, and 60, and an 
upper limit selected from the group consisting of 5, 10, 15, 20, 
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,90, 95, and 
100. 
0112. In some aspects, the linker is selected from the 
group consisting of 

O 

O O -y 

F --------C 
O O 

F S. 
NH 

HN 1s. 

/- C 
O 

O 

NH 

es 
F 

F S-N---~~~ s 
F o 

F 

A-s-s-s-s-s s 
O 
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-continued 
F O O 

F --~~~~y s 
O 

F F 

F 

O O 

O NH2 

O O 2 
H 

F or-l's, O Clu.1/ O 
F F 

O 

F O N-1a ~y 

F 

NH2 

O O 2 
H 

O O E O -y 

Ar---~y s 
O 

O 

F O O cry s 

cr', O 
F F 

F 

O 

O O cy s /-,-,-O 
O 
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-continued 
F 

F F 
O 

F --~~~~ 
F 

1N1'N-1 no-1-n-1'N-1 no 

Cleavable Linkers 

0113. In some aspects, the invention provides for MACs as 
described herein comprising “non-cleavable' linkers. In 
other aspects, the invention provides for MACs comprising 
"cleavable' linkers. The term “cleavable linker' is used 

herein to describe a rapidly cleaved linker that is designed to 
be degraded by intracellular or extracellular enzymes or when 
Subjected to changes in pH or redox environment so as to 
release the cargo at the desired location. For example, cleav 
able linkers may be preferentially stable in plasma, blood or 
serum, and less stable in intracellular environments. 

0114 Cleavable linkers can be formed by adding a cleav 
able portion (p) to the Y' portion of the linker (or P' portion, 
where the linker is for a catalytic antibody combining site). 
Accordingly, the linkers would take the formula X'-(p-Y'—Z. 
X'-(p-Y' Z*, and P'-(p-Q-W'. 
0115 A representative example of a cleavable portion of a 
linker is valine-citrulline p-aminobenzyl carbamate (VitGit 
ABC) that is cleaved by intracellular proteases such as cathe 
psin B. 

O 
and 

O 

NH2 

O ={ 
NH 

Cleavage site 

where the wavy line typically indicates the point of attach 
ment to the Y' (or Q") portion of the linker, and the parallel 
line represents the point of attachment to the X' (or P') por 
tion of the linker, or even to the Effector Moiety itself. In some 
aspects, of course, the wavy line may indicate the point of 
attachment to theX' or P linkerportion (or Effector Moiety), 
and the parallel line may indicate the point of attachment to 
the Y' or Q" portion of the linker. 
0116. Accordingly, in Some aspects, the invention pro 
vides for linker of the formula: 

H 

O 

O 

F O O Cry 

O 
F F 

F 

HN 1s. 



US 2013/0323234 A1 Dec. 5, 2013 
22 

-continued 

A- su-C - A 
NH 

s 

DO --------, cry 
F 

NH 

HN 1s. 

NH 

HN 1s. 

O 
and 

21 O O O O 
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NH 

HN 1s. 
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-continued 

where m, n and are each independently 0 to 30, R1 is F and 
h 2, 3, 4, or 5. In some aspects n=1-10, in Some aspects, 
n=1-5. In some aspects, the lower limit of the range of values 
for n is selected from the group consisting of 0, 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20, and the 
upper limit for the range of values for n is selected from the 
group consisting of 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, and 30. N 
may be 1. N may be 2. N may be 3. N may be 4. N may be 5. 
N may be 6. In some aspects m=1-10, in some aspects, m=1-5. 
In some aspects, the lower limit of the range of values form 
is selected form the group consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20, and the upper 
limit for the range of values form is selected from the group 
consisting of 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, and 30. M may 
be 1. M may be 2. M may be 3. M may be 4. M may be 5. M 
may be 6. In some aspects j=1-10, in some aspects, j=1-5. In 
Some aspects, the lower limit of the range of values for j is 
selected from the group consisting of 0, 1,2,3,4,5,6,7,8,9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20, and the upper 
limit for the range of values for j is selected from the group 
consisting of 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, and 30.J may be 
1. J may be 2. J may be 3.J may be 4. J may be 5. J may be 6. 
In some aspects k=1-10, in some aspects, k-1-5. In some 
aspects, the lower limit of the range of values for k is selected 
from the group consisting of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, and 20, and the upper limit for 
the range of values fork is selected from the group consisting 
of 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, and 30. K may be 1. K may 
be 2. K may be 3. K may be 4. K may be 5. K may be 6. In 
some aspects, the overall length of Y does not exceed 200 
atoms. In some aspects, the overall length of Y does not 
exceed 150 atoms. In some aspects, the overall length of Y 
does not exceed 100 atoms. In some aspects, the overall 
length of Y does not exceed 50 atoms. In some aspects, the 
range of overall chain length ofY in numbers of atoms may 
have a lower limit selected from the group consisting of 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 20, 25, 30, 35, 40, 45, 50, 
55, and 60, and an upper limit selected from the group con 
sisting of 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,70, 
75, 80, 85,90, 95, and 100. 

Use of Auristatin-Based Payloads 
0117 Auristatin-based effector moieties are also useful in 
connection with the targeted conjugation technology of the 

Dec. 5, 2013 

Cur, or 
l 

NH 

HN 1s. 

present invention when used in conjunction with the appro 
priate linker technology. Specifically, useful payloads include 
those disclosed in PCT/IB2012/056224 including all phar 
maceutically acceptable salts, hydrates and free base forms. 
0118. Accordingly, the following effector moieties and 
linkers may be used in aspects of the invention: 

W2 N RI 

O-N O OS X 

or a pharmaceutically acceptable salt or Solvate thereof, 
wherein, independently for each occurrence, 

W° is 

0119) 

R134 R13B 
N 

N s R11 s 

R12 O O 

R134 R13B R 13A 
N N 

R 121 x^\ O R 111 1-2 
R 144 R14B O O 

0120 R'' is 

Y2 s O 

721 Z2 
n Y2 
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1. NH2 

I0121 Y is —C-Co alkylene-, -C-Co heteroalky 
lene-; —C-Cs carbocyclo-, -arylene-, -C-Cheterocyclo 
—C-Coalkylene-arylene-, -arylene-C-Coalkylene-, 
—C-Coalkylene-(C-C scarbocyclo)-, -(C-C scarbocyclo)- 
C-Coalkylene-, -C-Coalkylene-(C-Csheterocyclo)- or 
—(C-C heterocyclo)-C-Coalkylene-: 
0122 Z is 

R20 No 

(0123 R'' is hydrogen, C-C alkyl or C-Cs haloalkyl: 
0.124 R'' and R'' are either of the following: 
I0125 (i) R' is hydrogen, C-Cs alkyl, C-Cs 

haloalkyl, C-C carbocyclyl, C-Coheterocyclyl, aryl, 
heteroaralkyl, aralkyl or halogen; and 
I0126) R' is C-Cs alkyl, C-Cs haloalkyl, C-Cs 

carbocyclyl, C-Coheterocyclyl, aryl, heteroaralkyl 
or aralkyl or halogen; or 

0127 (ii) R'' and R' taken together are C-C alky 
lene or C-C heteroalkylene; 

0128 R'' and R'' are either of the following: 
I0129 (i) R'' is hydrogen, C-Cs alkyl, C-Cs 

haloalkyl, C-Cs carbocyclyl, C-Coheterocyclyl, aryl, 
heteroaralkyl or aralkyl; and 
I0130 R'' is hydrogen, C-Cs alkyl, C-Cs 

haloalkyl, C-Cs carbocyclyl, C-Co heterocyclyl, 
aryl, heteroaralkyl or aralkyl; or 

I0131 (ii) R'' and R' taken together are C-C alky 
lene or C-Cs heteroalkylene; 

R is 

(0132 
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-continued 
O OH 

22 -R 
N 's /r 

No O 

A 
R 16 

A /-C O O1 

No O S N 

C-Co heterocyclyl, C-C carbocycly and C-C aryl 
optionally Substituted with 1, 2, 3, 4 or 5 groups indepen 
dently selected from the group consisting of —C-Cs alkyl, 
—C-Cs alkyl-N(R'), —C-Cs alkyl-C(O)R', -C-Cs alkyl 

wherein each R" is independently selected from the group 
consisting of hydrogen, C-C alkyl and unsubstituted aryl, or 
two R' can, together with the nitrogen to which they are 
attached, form a C-Coheterocyclyl; 
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or R' is 

0133) 

O O 

R16, R16, 
o1 o1 

R23 

O 
O 

22 

-* s O R22 1 N22 N 
R H 

R23 

optionally Substituted with 1, 2, 3, 4 or 5 groups indepen 
dently selected from the group consisting of C-C alkyl, 
—C-C alkyl-N(R'), —C-C alkyl-C(O)R', —C-C alkyl 
C(O)OR', O (C-C alkyl), C(O)R', OC(O)R', 

C(O)CR', C(O)N(R'), NHC(O)R', S(O).R', 

H 

A N N 
H 

ck 

Ak. 

ck 
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—S(O)R', —OH, halogen, - N - N(R'), —CN, NHC 
(—NH)NH, -NHCONH, -S(=O)R', SR' and 
arylene-R', wherein each R" is independently selected from 
the group consisting of hydrogen, C-C alkyl, 
C-Csheterocyclyl, C-Coalkylene-C-Csheterocyclyl and 
aryl, or two R' can, together with the nitrogen to which they 
are attached, form a C-Coheterocyclyl; 
10134) R' is hydrogen, —C-Cs alkyl, -C-Cs alkenyl, 
—C-C alkynyl or —C-Cs haloalkyl; 
I0135 R’ is hydrogen, C-C alkyl, C-Co heterocyclyl 
or C-C aryl; 
10136 R is C-Coheterocyclyl; and 
10137 R'' is independently selected for each occurrence 
from the group consisting of F, Cl, I and Br; 
I0138) R' is -aryl, -C-Coalkylene-aryl, where aryl on 
R" comprising aryl is substituted with R',: 
0.139 his 5; and 
0140 X is O or S: 
0141 provided that when R'' is hydrogen X is S. 
0142. In some aspects, the effector moieties may be 
selected from Table 73. In some aspects, the effector moiety 
is Toxin #54. In some aspects, the effector moiety is Toxin 
#115. In some aspects, the effector moiety is Toxin i69. 
0143. In some aspects, the Effector Moiety when conju 
gated to a linker of the invention comprises a formula selected 
from the group consisting of 

O O 
1. 10 O 

N 

- Ss 
On O On O 

N UX N N S 

ON O On O 

N 

N N 

- Ss 
ON O ON O 
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-continued 

O 

O -S N 
\ 2-NNH 

0144) Effector Moieties conjugated to linkers useful in 
connection with the present invention include auristatin 
based toxin-linkers such as those disclosed in PCT/IB2012/ 
056224. In some aspects, the toxin-linkers of the invention 
may be selected from the group consisting of 

- - X----, Auru, Chrir 
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Methods of Conjugation 

0145. In some aspects, the invention provides for a method 
of preparing a multifunctional antibody conjugate (MAC) 
comprising an antibody or antigen binding portion, the anti 
body being covalently conjugated to at least one Effector 
Moiety through a linker attached to a side chain of K of SEQ 
ID NO:98 (or SEQ ID herein disclosed falling within the 
scope of SEQID NO:98), or to a side chain of residue Konan 
antibody constant domain wherein the position of K corre 
sponds with residue 77 of SEQID NO:6, or residue 185 of a 
constant light domain according to Kabat numbering; 
0146 said method comprising: covalently attaching the 
Effector Moiety to a linker terminating in a leaving group Z: 
of the formula: 

O 
N 

H-R), 
2 

where R' is any of F, Cl, Br or I, nitro, cyano, trifluoromethyl, 
alone or in combination, and h-1,2,3,4, or 5, and reacting the 
Effector Moiety-linker-leaving group complex so formed 
with the antibody at a molar ratio of between about 3.5:1 to 
about 4.5:1 of Effector Moiety:antibody. In some aspects, the 
molar ratio is about 3.7:1 to about 4.3:1. In some embodi 
ments, R' may be a halogen. In some embodiments, R is For 
Cl, and h=4 or 5. In some embodiments, R' is For C1, and h=5. 
In some embodiments, R' is F, and h=2, 3, 4 or 5. In some 
embodiments, R' is F, and h=3,4 or 5. In some embodiments, 
R" is F, and h=4 or 5. In some embodiments, R' is F, and h=5. 
In some aspects, Z may be selected from the group consist 
ing of 
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vic vic 
voc voc 
vivor 
Novo. 

R" may be present in an amount of between 3 and 5. There 
may be 3 R' groups. R' may be present in an amount of 
between 4 and 5. There may be 4 R' groups. There may be 5 
R" groups. R' may be fluorine. R' may be chlorine. R' may be 
bromine. The leaving group may comprise the formula: 

voic 
0.147. In some aspects, the invention provides for methods 
of producing a MAC, wherein the MAC comprises an anti 
body, or fragment thereof, covalently linked to at least one 
Effector Moiety that binds an additional target (such as pep 
tide, Small molecule, aptamer, nucleic acid molecule, or pro 
tein), characterised in that Effector Moiety comprises a linker 
with a PFP leaving group capable of reacting with the 
e-amino of Surface lysine residues of the antibody. In some 
aspects, the invention provides for a process for conjugating 
an Effector Moiety (such as a peptide) to a CL domain of the 
invention comprising SEQID NO:98, comprising conjugat 
ing the Effector Moiety with a linker comprising a leaving 
group of the formula: 
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No. 
where R' is any of F, Cl, Br or I, nitro, cyano, trifluoromethyl, 
alone or in combination, and may be present in an amount of 
between 1 and 5 and reacting the leaving group with the side 
chain of K of SEQID NO:98. 
0148. In some aspects, the method comprises combining 
an antibody or antigen binding portion thereof with an Effec 
tor Moiety, wherein the Effector Moiety is covalently 
attached to a linker comprising a PFP leaving group. 
0149. In some aspects, the molar ratio of Effector Moiety: 
antibody is between about 2.5 and about 4.6:1. In some 
aspects of the invention, the molar ratio is about 3.7:1, and 
about 4.3:1. In some aspects of the invention, the molar ratio 
of Effector Moiety:antibody is about 4:1. In some aspects, the 
molar ratio is between about 2:1 and about 7:1. In some 
aspects, the molar ratio is between about 3:1 and about 6:1. In 
some aspects, the molar ratio is between about 3:1 and about 
7:1. In some aspects, the molar ratio is between about 3:1 and 
about 5:1. 
0150. In aspects of the invention where it is desirable to 
have less than 1.5 conjugations per antibody (such as where a 
single Effector Moiety is required) the molar ratio may be 
between about 1:1 and about 6:1, wherein the buffer com 
prises HEPES at a concentration of at least 0.02M. The con 
centration of HEPES may be between about 0.1M and about 
1M. The concentration of HEPES may between about 0.1M 
and about 0.5M. In aspects of the invention where it is desir 
able to have less than 1.5 conjugations per antibody (Such as 
where a single Effector Moiety is required) the molar ratio 
may be between about 1:1 and about 3:1. 
0151. In some aspects, the preferred molar ratio is a range 
with a lower limit selected from the group consisting of about 
1, about 1.2, about 1.4, about 1.5, about 1.6, about 1.8, about 
2, about 2.2, about 2.4, about 2.5, about 2.6, about 2.8, about 
3, about 3.2, about 3.3, about 3.4, about 3.5, about 3.6, about 
3.7, about 3.8, about 3.9, about 4.0, about 4.1, about 4.2, about 
4.3, about 4.4. about 4.5, about 4.6, about 4.7, about 4.8, about 
4.9, about 5, about 5.2, about 5.4, about 5.5, about 5.6, about 
5.8, about 6, about 6.2, about 6.4, about 6.5, about 6.6, about 
6.8, about 7, about 7.3, about 7.5, about 7.7, about 8, about 
8.5, about 9, about 9.5, and about 10 to 1, and an upper limit 
selected from the group consisting of about 1.5, about 1.6, 
about 1.8, about 2, about 2.2, about 2.4, about 2.5, about 2.6, 
about 2.8, about 3, about 3.2, about 3.3, about 3.4, about 3.5, 
about 3.6, about 3.7, about 3.8, about 3.9, about 4.0, about 4.1, 
about 4.2, about 4.3, about 4.4. about 4.5, about 4.6, about 4.7, 
about 4.8, about 4.9, about 5, about 5.2, about 5.4, about 5.5, 
about 5.6, about 5.8, about 6, about 6.2, about 6.4, about 6.5, 
about 6.6, about 6.8, about 7, about 7.3, about 7.5, about 7.7, 
about 8, about 8.5, about 9, about 9.5, about 10, and about 15 
to 1. 
0152. In some aspects, the invention further comprises 
conjugating the Effector Moiety and protein together for at 
least about 30 mins. In some aspects, the duration is at least 
about 60 mins. In some aspects, the duration is at least about 
2 hrs. In some aspect, the invention further comprises conju 
gating the Effector Moiety and antibody at between about 4 
C. and about 40°C. In some aspect, the invention further 
comprises conjugating the Effector Moiety and antibody at 
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between about 10° C. and about 30°C. In some aspect, the 
invention further comprises conjugating the Effector Moiety 
and antibody at between about 15° C. and about 30° C. In 
Some aspects, the reaction is conducted at about 18°C. to 
about 25°C. In some aspects, the reaction is conducted at 
about 22°C. In some aspects, the reaction is conducted at 
about room temperature. 
0153. In some aspects, the conjugation reaction takes 
place at between about pH 6.5 and about pH 8.0. In some 
aspects, the conjugation reaction takes place at between about 
pH 6.75 and about pH 8.0. In some aspects, the conjugation 
reaction takes place at about pH 7.7. In some aspects, the 
conjugation reaction takes place at about pH 7. In some 
aspects, the conjugation reaction takes place at about pH 7.2. 
In some aspects, the conjugation reaction takes place at about 
pH 7.5. In some aspects, the conjugation reaction takes place 
at between a range of pH values, whose lower limit is selected 
from the group consisting of 5.5, 6, 6.1, 6.2, 6.3, 6.4., 6.5, 6.6, 
6.7, 6.8, 6.9, 7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9 and 8, 
and whose upper limit is selected from the group consisting of 
6.5, 6.6, 6.7, 6.8, 6.9, 7.0, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 
7.9, 8.0, 8.5, and 9. 
0154) In some aspects, the pH may be below 6.5; this may 
be particularly useful in applications were less than about 1.5 
conjugations per antibody are required. In some aspects, the 
pH is between about 5.5 and about 6.5. 
0.155. In some aspects, the salt concentration may be 
below about 0.2M. The salt may be a halide salt (F, Cl, Br, I) 
and may comprise a metal such as Li, Na, K. Be, Mg, Ca. The 
salt may be NaCl. The salt may be KCl. Salt concentrations of 
above about 0.1M may be used to limit the rate and/or number 
of conjugations per antibody. The salt concentration may be 
between about 0 and about 0.1M. The salt concentration may 
be between about 0 and about 0.5M. The salt concentration 
may be between about 0 and about 0.3M. 
0156. In some aspects, the method of the invention com 
prises formulating the antibody or antigen binding portion 
thereof in a formulation buffer at about pH 5.5. The formu 
lation buffer may be sodium acetate and trehalose buffer. This 
buffer has the advantage of not containing any primary 
amines, and lends itself well to pH adjustment. The antibody 
may be present in an amount of about 15 to about 25 mg ml. 
In some aspects, the antibody may be present at an amount of 
20 mg ml. 
(O157. The pH of the formulation buffer may be adjusted to 
about pH 7.2 to about pH 8.0; in some embodiments, the 
formulation buffer may be adjusted to pH 7.7. The pH of the 
formulation buffer may be adjusted with a phosphate buffer. 
The phosphate buffer may be at a concentration of between 
about 40 mMandabout 80 mM. The phosphate buffer may be 
at a concentration of between about 10 mM and about 200 
mM. 
0158. In some aspects, the concentration of antibody dur 
ing the conjugation reaction with the Effector Moiety/linker 
and leaving group Z may be in a range where the lower limit 
of the range is selected from about 5, about 6, about 7, about 
8, about 9, about 10, about 15, about 20, about 30, and about 
40 mg ml, and the upper limit of the range is selected form 
the group consisting of about 7, about 8, about 9, about 10, 
about 15, about 20, about 30, about 40, about 50, about 60, 
about 70, about 80, about 90, about 100, about 150, about 200, 
about 500 mg.ml. 
0159. The Effector Moiety may be reconstituted at a con 
centration of at least about 2 mg ml. The Effector Moiety 
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may be reconstituted at a concentration of about 5 to about 20 
mg ml in diluted propylene glycol prior to use and, in some 
embodiments, may be at a concentration of 10 mg.ml. 
0160 The conjugation reaction may be performed by 
combining the antibody or antigen binding portion thereof 
and the Effector Moiety at a molar ratio of 4 moles Effector 
Moiety to 1 mole of antibody and incubated at about 18°C. to 
about 25° C. for about 2 to about 24 hrs. In some embodi 
ments, the conjugation reaction between antibody and Effec 
tor Moiety is at room temperature for 2 hrs. In some embodi 
ments, the conjugation reaction is for at least about 2 hrs. In 
Some embodiments, the conjugation reaction is for at least 
about 30 mins. 
0161 The reaction may be quenched and adjusted to about 
pH 5.0 to about pH 6.0. In some embodiments, the quenched 
reaction may be adjusted to pH 5.5. This may be accom 
plished using a Succinate and glycine buffer at, for example, 
about pH 4.0. This buffer has advantages over other more 
common buffers such as TRIS, or other amino-acid buffers. 
The Succinate assists in limiting aggregation and precipita 
tion during diafiltration, which can be stressful on the conju 
gated molecule, and glycine contains an additional primary 
amine. 
0162 The reaction may be concentrated and unreacted 
Effector Moiety, related species (such as peptide where the 
linker was hydrolyzed by reaction with water solvent) and 
other unreacted elements of the reaction mixture (such as 
PFP) may be removed by diafiltration, for example, using a 50 
kDa membrane or size exclusion chromatography into a suc 
cinate, glycine, sodium chloride, and trehalose buffer, pH 5.5 
at 30 mg.ml. 
0163. In some aspects, the method may comprise conju 
gating an Effector Moiety to CLK-K'. In some aspects, the 
invention comprises conjugating a Effector Moiety to an Ig 
domain, comprising mutating the CLW so as to comprise a 
SEQ ID NO:98 on the EF connecting chain loop between 
B-strands E and F, attaching to the Effector Moiety a linker 
comprising a leaving group Z as herein defined, and reacting 
said Effector Moiety-linker-leaving group complex with the 
side chain of K of SEQID NO:98. 

Pharmaceutical Compositions of the Invention 
0164. The invention provides a pharmaceutical composi 
tion comprising the MAC and a pharmaceutically acceptable 
carrier. As used herein, “pharmaceutically acceptable carrier' 
includes any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption 
delaying agents, and the like that are physiologically compat 
ible. Examples of pharmaceutically acceptable carriers 
include one or more of water, saline, phosphate buffered 
saline, dextrose, glycerol, ethanol and the like, as well as 
combinations thereof, and may include isotonic agents, for 
example, Sugars, polyalcohols such as mannitol, Sorbitol, or 
sodium chloride in the composition. Pharmaceutically 
acceptable Substances such as wetting or minor amounts of 
auxiliary Substances Such as wetting or emulsifying agents, 
preservatives or buffers, which enhance the shelflife or effec 
tiveness of the antibody or antibody portion. 
0.165. The compositions of this invention may be in a 
variety of forms. These include, for example, liquid, semi 
Solid and solid dosage forms, such as liquid solutions (e.g., 
injectable and infusible solutions), dispersions or Suspen 
sions, tablets, pills, powders, liposomes and Suppositories. 
The preferred form depends on the intended mode of admin 
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istration and therapeutic application. Typical preferred com 
positions are in the form of injectable or infusible solutions, 
Such as compositions similar to those used for passive immu 
nization of humans with antibodies in general. The preferred 
mode of administration is parenteral (e.g. intravenous, Sub 
cutaneous, intraperitoneal, intramuscular). In a preferred 
embodiment, the antibody is administered by intravenous 
infusion or injection. In another preferred embodiment, the 
antibody is administered by intramuscular or Subcutaneous 
injection. 
0166 The pharmaceutical composition may further com 
prise another component, such as an anti-tumour agent oran 
imaging reagent. Another aspect of the present invention 
provides kits comprising MACs of the invention and pharma 
ceutical compositions comprising these antibodies. A kit may 
include, in addition to the MAC or pharmaceutical composi 
tion, diagnostic or therapeutic agents. A kit may also include 
instructions for use in a diagnostic or therapeutic method. In 
Some embodiments, the kit includes the antibody or a phar 
maceutical composition thereof and a diagnostic agent. In 
other embodiments, the kit includes the antibody or a phar 
maceutical composition thereof and one or more therapeutic 
agents, such as an additional antineoplastic agent, anti-tu 
mour agent or chemotherapeutic agent. 
0167. These agents and compounds of the invention can be 
combined with pharmaceutically acceptable vehicles Such as 
saline, Ringer's solution, dextrose solution, and the like. The 
particular dosage regimen, i.e., dose, timing and repetition, 
will depend on the particular individual and that individuals 
medical history. 
0168 Acceptable carriers, excipients, or stabilizers are 
nontoxic to recipients at the dosages and concentrations 
employed, and may comprise buffers such as phosphate, cit 
rate, and other organic acids; salts such as Sodium chloride; 
antioxidants including ascorbic acid and methionine; preser 
Vatives (such as octadecyldimethylbenzyl ammonium chlo 
ride; hexamethonium chloride; benzalkonium chloride, ben 
Zethonium chloride; phenol, butyl or benzyl alcohol; alkyl 
parabens, such as methyl or propyl paraben; catechol; resor 
cinol, cyclohexanol, 3-pentanol; and m-cresol); low molecu 
lar weight (less than about 10 residues) polypeptides; pro 
teins. Such as serum albumin, gelatin, or Igs; hydrophilic 
polymers such as polyvinylpyrrolidone; amino acids such as 
glycine, glutamine, asparagine, histidine, arginine, or lysine; 
monosaccharides, disaccharides, and other carbohydrates 
including glucose, mannose, or dextrins; chelating agents 
Such as EDTA; Sugars such as Sucrose, mannitol, trehalose or 
Sorbitol; salt-forming counter-ions such as sodium; metal 
complexes (e.g., Zn-protein complexes); and/or non-ionic 
surfactants such as TWEENTM, PLURONICSTM or polyeth 
ylene glycol (PEG). 
0169. Liposomes containing compounds of the invention 
are prepared by methods known in the art, such as described 
in U.S. Pat. Nos. 4,485,045 and 4,544.545. Liposomes with 
enhanced circulation time are disclosed in U.S. Pat. No. 
5,013,556. Particularly useful liposomes can be generated by 
the reverse phase evaporation method with a lipid composi 
tion comprising phosphatidylcholine, cholesterol and PEG 
derivatized phosphatidylethanolamine (PEG-PE). Lipo 
somes are extruded through filters of defined pore size to yield 
liposomes with the desired diameter. 
0170 The active ingredients may also be entrapped in 
microcapsules prepared, for example, by coacervation tech 
niques or by interfacial polymerization, for example, 



US 2013/0323234 A1 

hydroxymethylcellulose or gelatin-microcapsules and poly 
(methylmethacrylate) microcapsules, respectively, in colloi 
dal drug delivery systems (for example, liposomes, albumin 
microspheres, microemulsions, nano-particles and nanocap 
Sules) or in macroemulsions. Such techniques are disclosed in 
Remington, The Science and Practice of Pharmacy, 20th Ed., 
Mack Publishing (2000). 
0171 Sustained-release preparations may be prepared. 
Suitable examples of Sustained-release preparations include 
semi-permeable matrices of solid hydrophobic polymers con 
taining the antibody, which matrices are in the form of shaped 
articles, e.g., films, or microcapsules. Examples of Sustained 
release matrices include polyesters, hydrogels (for example, 
poly(2-hydroxyethyl-methacrylate), or "poly(vinylalcohol)), 
polylactides (U.S. Pat. No. 3,773.919), copolymers of 
L-glutamic acid and 7 ethyl-L-glutamate, non-degradable 
ethylene-Vinyl acetate, degradable lactic acid-glycolic acid 
copolymers such as the LUPRON DEPOTTM (injectable 
microspheres composed of lactic acid-glycolic acid copoly 
mer and leuprolide acetate). Sucrose acetate isobutyrate, and 
poly-D-(-)-3-hydroxybutyric acid. 
0172. The formulations to be used for in vivo administra 
tion must be sterile. This is readily accomplished by, for 
example, filtration through sterile filtration membranes. 
Therapeutic compounds of the invention are generally placed 
into a container having a sterile access port, for example, an 
intravenous solution bag or vial having a stopper pierceable 
by a hypodermic injection needle. 
0173 Suitable emulsions may be prepared using commer 
cially available fat emulsions, such as Intralipid TM, Lipo 
synTM, InfonutroITM, LipofundinTM and LipiphysanTM. The 
active ingredient may be either dissolved in a pre-mixed 
emulsion composition or alternatively it may be dissolved in 
an oil (e.g., soybean oil, safflower oil, cottonseed oil, Sesame 
oil, corn oil or almond oil) and an emulsion formed upon 
mixing with a phospholipid (e.g., egg phospholipids, soybean 
phospholipids or soybean lecithin) and water. It will be appre 
ciated that other ingredients may be added, for example glyc 
erol or glucose, to adjust the tonicity of the emulsion. Suitable 
emulsions will typically contain up to 20% oil, for example, 
between 5 and 20%. The fat emulsion can comprise fat drop 
lets between 0.1 and 1.0 um, particularly 0.1 and 0.5um, and 
have a pH in the range of 5.5 to 8.0. 
0.174. The emulsion compositions can be those prepared 
by mixing a compound of the invention with IntralipidTM or 
the components thereof (soybean oil, egg phospholipids, 
glycerol and water). 
0175 Compositions for inhalation or insufflation include 
Solutions and Suspensions in pharmaceutically acceptable, 
aqueous or organic solvents, or mixtures thereof, and pow 
ders. The liquid or Solid compositions may contain Suitable 
pharmaceutically acceptable excipients as set out above. In 
Some embodiments, the compositions are administered by the 
oral or nasal respiratory route for local or systemic effect. 
Compositions in preferably sterile pharmaceutically accept 
able solvents may be nebulised by use of gases. Nebulised 
solutions may be breathed directly from the nebulising device 
or the nebulising device may be attached to a face mask, tent 
orintermittent positive pressure breathing machine. Solution, 
Suspension or powder compositions may be administered, 
preferably orally or nasally, from devices which deliver the 
formulation in an appropriate manner. 
0176 Compounds and compositions of the invention may 
be used in conjunction with established treatments for the 
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relevant indication. Examples include 5-Fluorouracil, irino 
tecan, oxilaplatin, cetuximab, Sunitinib, and rituximab for the 
treatment of angiogenic disorders in particular, especially 
cancer. Other examples include ranibizumab, infliximab, 
adalimumab, natalizumab, omalizumab, and palivizumab. 

Therapeutic Methods of the Invention 
0177. Therapeutic methods are also provided by the inven 
tion. A therapeutic method comprises administering a com 
pound or composition of the invention to a subject in need 
thereof. 
0.178 The invention provides for the use of compounds of 
the invention or pharmaceutical compositions of the inven 
tion in a method of inhibiting or reducing angiogenesis or for 
treating or preventing a disease or symptom associated with 
an angiogenic disorder. The invention provides methods of 
inhibiting or reducing angiogenesis or treating or preventing 
a disease or symptom associated with an angiogenic disorder 
comprising administering to a patient a therapeutically effec 
tive dose of compounds and compositions of the invention. 
Also provided are methods of delivering or administering 
compounds and compositions of the invention and methods 
of treatment using compounds and compositions of the inven 
tion. Also provided are methods of treating cancer comprising 
administering to the subject a therapeutically effective 
amount of a compound or pharmaceutical composition 
according to the invention. As used herein, an angiogenesis 
mediated condition is a condition that is caused by abnormal 
angiogenesis activity or one in which compounds that modu 
late angiogenesis activity have therapeutic use. Diseases and 
conditions that may be treated and/or diagnosed with com 
pounds and compositions of the invention include cancer, 
arthritis, hypertension, kidney disease, psoriasis, angiogen 
esis of the eye associated with ocular disorder, infection or 
Surgical intervention, macular degeneration, diabetic retin 
opathy, and the like. 
0179 More specifically, examples of "cancer when used 
herein in connection with the present invention include can 
cers of the lung (NSCLC and SCLC), the head or neck, the 
ovary, the colon, the rectum, the prostate, the anal region, the 
stomach, the breast, the kidney or ureter, the renal pelvis, the 
thyroid gland, the bladder, the brain, renal cell carcinoma, 
carcinoma of neoplasms of the central nervous system 
(CNS), primary CNS lymphoma, non-Hodgkin’s lymphoma, 
spinal axis tumours, carcinomas of the, oropharynx, 
hypopharynx, esophagus, pancreas, liver, gallbladder and 
bile ducts, Small intestine, urinary tract; or lymphoma or a 
combination of one or more of the foregoing cancers. Still 
more specifically, examples of "cancer when used herein in 
connection with the present invention include cancer selected 
from lung cancer (NSCLC and SCLC), breast cancer, ovarian 
cancer, colon cancer, rectal cancer, prostate cancer, cancer of 
the anal region, or a combination of one or more of the 
foregoing cancers. 
0180. In other embodiments, pharmaceutical composi 
tions of the invention relate to non-cancerous hyperprolifera 
tive disorders such as, without limitation, age-related macular 
degeneration, restenosis after angioplasty and psoriasis. In 
another embodiment, the invention relates to pharmaceutical 
compositions for the treatment of a mammal that requires 
activation of IGF1R and/or Ang2, wherein the pharmaceuti 
cal composition comprises atherapeutically effective amount 
of an activating antibody of the invention and a pharmaceu 
tically acceptable carrier. Pharmaceutical compositions of the 
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invention may be used to treat osteoporosis, frailty or disor 
ders in which the mammal secretes too little active growth 
hormone or is unable to respond to growth hormone. 
0181. As used herein, an “effective dosage' or “effective 
amount of drug, compound, or pharmaceutical composition 
is an amount Sufficient to affect any one or more beneficial or 
desired results. For prophylactic use, beneficial or desired 
results include eliminating or reducing the risk, lessening the 
severity, or delaying the outset of the disease, including bio 
chemical, histological and/or behavioural symptoms of the 
disease, its complications and intermediate pathological phe 
notypes presenting during development of the disease. For 
therapeutic use, beneficial or desired results include clinical 
results such as reducing tumour size, spread, vasculature of 
tumours, or one or more symptoms of cancer or other diseases 
associated with increased angiogenesis, decreasing the dose 
of other medications required to treat the disease, enhancing 
the effect of another medication, and/or delaying the progres 
sion of the disease of patients. An effective dosage can be 
administered in one or more administrations. For purposes of 
this invention, an effective dosage of drug, compound, or 
pharmaceutical composition is an amount Sufficient to 
accomplish prophylactic or therapeutic treatment either 
directly or indirectly. As is understood in the clinical context, 
an effective dosage of a drug, compound, or pharmaceutical 
composition may or may not be achieved in conjunction with 
another drug, compound, or pharmaceutical composition. 
Thus, an “effective dosage' may be considered in the context 
of administering one or more therapeutic agents, and a single 
agent may be considered to be given in an effective amount if 
in conjunction with one or more other agents, a desirable 
result may be or is achieved. 
0182 An “individual' or a “subject' is a mammal, more 
preferably, a human. Mammals also include, but are not lim 
ited to, farm animals, sport animals, pets, primates, and 
horses. 

0183 Advantageously, therapeutic administration of 
compounds of the invention results in decrease in angiogen 
esis and/or in the case of cancers, stabilized or reduced 
tumour volume. Preferably, tumour volume is at least about 
10% or about 15% lower than before administration of a 
MAC of the invention. More preferably, tumour volume is at 
least about 20% lower than before administration of the 
MAC. Yet more preferably, tumour volume is at least 30% 
lower than before administration of the MAC. Advanta 
geously, tumour volume is at least 40% lower than before 
administration of the MAC. More advantageously, tumour 
Volume is at least 50% lower than before administration of the 
MAC. Very preferably, tumour volume is at least 60% lower 
than before administration of the MAC. Most preferably, 
tumour volume is at least 70% lower than before administra 
tion of the MAC. 

0184 Administration of compounds of the invention in 
accordance with the method in the present invention can be 
continuous or intermittent, depending, for example, upon the 
recipient's physiological condition, whether the purpose of 
the administration is therapeutic or prophylactic, and other 
factors known to skilled practitioners. The administration of a 
compound of the invention may be essentially continuous 
over a preselected period of time or may be in a series of 
spaced doses. 
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Antibodies 

0185. The immunoglobulin (Ig) domain is a type of pro 
tein domain that consists of a 2-layer sandwich of between 7 
and 9 antiparallel B-strands arranged in two B-sheets with a 
Greek key topology. A B-strand is a stretch of polypeptide 
chain typically 3 to 10 amino acids long with backbone in an 
almost fully extended conformation. B sheets consist of 
B-strands connected laterally by at least two or three back 
bone hydrogen bonds, forming a generally twisted, pleated 
sheet. The backbone switches repeatedly between the two 
B-sheets. Typically, the pattern is (N-terminal f-hairpin in 
sheet 1)-(B-hairpin in sheet 2)-(B-strand in sheet 1)-(C-termi 
nal B-hairpin in sheet 2). The cross-overs between sheets form 
an “X”, so that the N- and C-terminal hairpins are facing each 
other. Members of the Ig superfamily are found in hundreds 
of proteins of different functions. Examples include antibod 
ies, the giant muscle kinase titlin and receptor tyrosine 
kinases. Ig-like domains may be involved in protein-protein 
and protein-ligand interactions 
0186 The C-helix is a right-handed coiled or spiral con 
formation of amino acids, in which every backbone N–H 
group donates a hydrogen bond to the backbone C=O group 
of the amino acid four residues earlier. This secondary struc 
ture is also sometimes called a classic Pauling-Corey-Bran 
son C-helix. Among types of local structure in proteins, the 
C.-helix is the most regular and the most predictable from 
sequence, as well as the most prevalent. 
0187. An immunoglobulin (Ig) is a tetrameric molecule. In 
a naturally occurring Ig, each tetramer is composed of 2 
identical pairs of polypeptide chains, each pair having one 
“light” (about 25 kDa) and one “heavy” chain (about 50-70 
kDa). 
0188 The amino-terminal portion of each chain includes a 
variable region, of about 100 to 110 or more amino acids 
primarily responsible for antigen recognition. The carboxy 
terminal portion of each chain defines a constant region pri 
marily responsible for effector function. Human light chains 
are classified as K and w light chains. Heavy chains are clas 
sified as C, 67, e, Y, and LL, and define the antibody's isotype 
as IgA, Ig|D, IgE. IgG, IgM, respectively. Within light and 
heavy chains, the variable and constant regions are joined by 
a “J” region of about 12 or more amino acids, with the heavy 
chain also including a “D” region of about 10 more amino 
acids. The variable regions of each light/heavy chain pair 
form the antibody binding site such that an intact Ig has 2 
binding sites. 
0189 Each domain in an antibody molecule has a similar 
structure of two B-sheets packed tightly against each other in 
a compressed antiparallel B-barrel. This conserved structure 
is termed the immunoglobulin (Ig) fold. The Ig fold of con 
stant domains contains a 3-stranded 3 sheet packed against a 
4-stranded B sheet, with each sheet separated by chains; these 
chains typically comprise C-helices, loops, turns, and short, 
sharp turns between two B-sheets called B-hairpins. 
0.190 Ig chains exhibit the same general structure of rela 
tively conserved framework regions (FR) joined by 3 hyper 
variable regions, also called complementarity determining 
regions or CDRs. The CDRs from the 2 chains of each pair are 
aligned by the framework regions, enabling binding to a 
specific epitope. From N-terminus to C-terminus, both light 
and heavy chains comprise the domains FR1, CDR1, FR2, 
CDR2, FR3, CDR3 and FR4. The assignment of amino acids 
to each domain is in accordance with the definitions of Kabat 
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Sequences of Proteins of Immunological Interest (National 
Institutes of Health, Bethesda, Md. (1987 and 1991)). 
0191 The identity of the amino acid residues in a particu 
lar antibody that make up a CDR can be determined using 
methods well known in the art. For example, antibody CDRs 
may be identified as the hyperVariable regions originally 
defined by Kabat et al (Kabat et al., 1992, Sequences of 
Proteins of Immunological Interest, 5th ed., Public Health 
Service, NIH, Washington D.C.). The positions of the CDRs 
may also be identified as the structural loop structures origi 
nally described by Chothia and others (Chothia et al., 1989, 
Nature 342:877-883). Other approaches to CDR identifica 
tion include the AbM definition, which is a compromise 
between Kabat and Chothia and is derived using Oxford 
Molecular's AbM antibody modeling software (now Accel 
rys(R), or the “contact definition of CDRs based on observed 
antigen contacts, set forth in MacCallum et al., 1996, J. Mol. 
Biol., 262:732-745. In another approach, referred to hereinas 
the “conformational definition of CDRs, the positions of the 
CDRs may be identified as the residues that make enthalpic 
contributions to antigenbinding (Makabeet al., 2008, Journal 
of Biological Chemistry, 283:1156-1166). Still other CDR 
boundary definitions may not strictly follow one of the above 
approaches, but will nonetheless overlap with at least a por 
tion of the Kabat CDRs, although they may be shortened or 
lengthened in light of prediction or experimental findings that 
particular residues or groups of residues or even entire CDRs 
do not significantly impact antigenbinding. As used herein, a 
CDR may refer to CDRs defined by any approach known in 
the art, including combinations of approaches. The methods 
used herein may utilize CDRs defined according to any of 
these approaches. For any given embodiment containing 
more than one CDR, the CDRs (or other residue of the anti 
body) may be defined in accordance with any of Kabat, 
Chothia, extended, AbM, contact, and/or conformational 
definitions. 

0.192 The numbering of residues of the CLK and CLu 
domains can vary. For example, the numbering of the CLK 
can begin at either LC-R'' according to Kabat numbering 
(for example, R' of SEQID NO:2), or LC-T'according to 
Kabat numbering (for example, T' of SEQID NO:2). The 
numbering convention used herein is that provided by the 
Swiss-Prot group, a part of the Swiss Institute of Bioinfor 
matics, and begins at LC-T'. It will be appreciated that 
where a different numbering system is preferred, the number 
ing of specified residues of the invention may be adjusted 
accordingly. LC refers to Light Chain. 
0193 An “antibody' refers to an intact Igor to an antigen 
binding portion thereofthat competes with the intactantibody 
for specific binding. Antigen-binding portions may be pro 
duced by recombinant DNA techniques or by enzymatic or 
chemical cleavage of intact antibodies. Antigen-binding por 
tions include, inter alia, Fab, Fab'. F(ab')2, Fv, dAb, and 
complementarity determining region (CDR) fragments, 
single-chain antibodies (ScPV), chimeric antibodies, diabod 
ies and polypeptides that contain at least a portion of an Ig that 
is sufficient to confer specific antigenbinding to the polypep 
tide. A Fab fragment is a monovalent fragment consisting of 
the VL, VH, CL and CH I domains; a F(ab')2 fragment is a 
bivalent fragment comprising two Fab fragments linked by a 
disulfide bridge at the hinge region; a Fd fragment consists of 
the VHand CH1 domains; an Fv fragment consists of the VL 
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and VH domains of a single arm of an antibody; and a dAb 
fragment consists of a VH domain or a VL domain (e.g. 
human, camelid, or shark). 
0194 In general, references to antibodies are to be con 
Strued as also referring to antigen binding portions thereof, 
and in particular, may include antigen binding portions 
thereof that comprise SEQID NO:98 between their E and F 
B-strands. 
0.195 A single-chain antibody (scFv) is an antibody in 
which a VL and VH regions are paired to form a monovalent 
molecules via a synthetic linker that enables them to be made 
as a single protein chain. Diabodies are bivalent, bispecific 
antibodies in which VH and VL domains are expressed on a 
single polypeptide chain, but using a linker that is too short to 
allow for pairing between the 2 domains on the same chain, 
thereby forcing the domains to pair with complementary 
domains of another chain and creating 2 antigenbinding sites. 
One or more CDRs may be incorporated into a molecule 
either covalently or noncovalently to make it an immunoad 
hesin. An immunoadhesin may incorporate the CDR (s) as 
part of a larger polypeptide chain, may covalently link the 
CDR (s) to another polypeptide chain, or may incorporate the 
CDR(s) noncovalently. The CDRs permit the immunoad 
hesin to specifically bind to a particular antigen of interest. 
0196) Mammalian light chains are of two types, K and W. 
and in any given antibody molecule only one type occurs. 
Approximately twice as many K as W molecules are produced 
in humans but in other mammals this ratio can vary. Each free 
light chain molecule contains approximately 220 amino acids 
in a single polypeptide chain that is folded to form the con 
stant and variable region domains. 
0.197 During B cell development, a recombination event 
at the DNA level joins a single variable (V) segment with a 
joining (J) segment; the constant (C) segment is later joined 
by splicing at the RNA level. Recombination of many differ 
entV segments with several J segments provides a wide range 
of antigen recognition. Additional diversity is attained by 
junctional diversity, resulting from the random additional of 
nucleotides by terminal deoxynucleotidyltransferase, and by 
Somatic hypermutation, which occurs during B cell matura 
tion in the spleen and lymph nodes. Constant kappa (CLK) 
regions are encoded by a single gene, whereas lambda con 
stant (CLN) regions are encoded by multiple genes, and 
undergo splicing. Several markers associated with particular 
polymorphic species of CLW are known: IgCLW1 (Mcg 
marker); IGLC2-IgCLW2 (Kern-OZ- marker); IgCL 3 
(Kern-Oz+ marker), and IgCL 7, for example. The skilled 
person can easily establish all of the polymorphisms. So far 
identified in human CL chains. SEQID NO: 93 incorporates 
many of the presently identified polymorphisms. The 
sequences of the present invention encompass other known 
polymorphisms of the CLK and CLW, and antibodies in gen 
eral. Two polymorphic loci have been identified in the CLK; 
CLK-V/A" and CLK-L/V. The three polymorphisms so far 
identified are: Km (1): CLK-V/L: Km (1.2): CLK-A/L: 
and Km(3): CLK-A/V. 
0198 An antibody may have one or more binding sites. If 
there is more than one binding site, the binding sites may be 
identical to one another or may be different. For instance, a 
naturally-occurring Ig has 2 identical binding sites, a single 
chain antibody or Fab fragment has one binding site, while a 
“bispecific' or “bifunctional antibody has 2 different bind 
ing sites. 
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0199 An "isolated antibody' is an antibody that (1) is not 
associated with naturally-associated components, including 
other naturally-associated antibodies, that accompany it in its 
native state, (2) is free of other proteins from the same species, 
(3) is expressed by a cell that does not naturally express the 
antibody, or is expressed by a cell from a different species, or 
(4) does not occur in nature. 
0200. The term “human antibody' includes all antibodies 
that have one or more variable and constant regions derived 
from human Ig sequences. In some embodiments of the 
present invention, all of the variable and constant domains of 
the anti-IGF1R antibody are derived from human Ig 
sequences (a fully human antibody). Ahumanized antibody is 
an antibody that is derived from a non-human species, in 
which certain amino acids in the framework and constant 
domains of the heavy and light chains have been mutated so as 
to avoid or abrogate an immune response in humans. Alter 
natively, a humanized antibody may be produced by fusing 
the constant domains from a human antibody to the variable 
domains of a non-human species. 
0201 The term "chimeric antibody” refers to an antibody 
that contains one or more regions from one antibody and one 
or more regions from one or more other antibodies. 
0202 The term "epitope' includes any protein determi 
nant capable of specific binding to an Igor T-cell receptor. 
Epitopic determinants usually consist of chemically active 
Surface groupings of molecules such as amino acids or Sugar 
side chains and usually have specific 3 dimensional structural 
characteristics, as well as specific charge characteristics. An 
antibody is said to specifically bind an antigen when the 
dissociation constant is <1 uM, preferably <100 nM and more 
preferably: <10 nM. 
0203 The term multifunctional antibody conjugate, or 
MAC, refers to an antibody as defined herein, or antigen 
binding portion thereof, covalently conjugated to at least one 
Effector Moiety that binds to a target. The Effector Moiety 
may be a peptide, Small molecule, protein, nucleic acid mol 
ecule, toxin, aptamer, or antigen binding antibody or frag 
ment thereof. References to conjugation of peptides and the 
like referred to throughout the specification generally applies 
to conjugation to proteins and (antigenbinding) antibodies or 
fragments thereof. 
0204 Fully human antibodies are expected to minimize 
the immunogenic and allergic responses intrinsic to mouse or 
mouse-derivatized monoclonal antibodies (Mabs) and thus to 
increase the efficacy and safety of the administered antibod 
ies. The use of fully human antibodies can be expected to 
provide a Substantial advantage in the treatment of chronic 
and recurring human diseases. Such as inflammation and can 
cer, which may require repeated antibody administrations. In 
another embodiment, the invention provides a MAC compris 
ing an antibody that does not bind complement. 
0205. In addition, fusion antibodies can be created in 
which 2 (or more) single-chain antibodies are linked to one 
another. This is useful if one wants to create a divalent or 
polyvalent antibody on a single polypeptide chain, or if one 
wants to create a bispecific antibody. 
0206. One type of derivatized antibody is produced by 
crosslinking 2 or more antibodies (of the same type or of 
different types; e.g. to create bispecific antibodies). Suitable 
crosslinkers include those that are heterobifunctional, having 
2 distinctly reactive groups separated by an appropriate 
spacer (e.g., m-maleimidobenzoyl-N-hydroxySuccinimide 
ester) or homobifunctional (e.g. disuccinimidyl Suberate). 
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0207 Another type of derivatized antibody is a labelled 
antibody. Useful detection agents with which an antibody or 
antibody portion of the invention may be derivatized include 
fluorescent compounds, including fluorescein, fluorescein 
isothiocyanate, rhodamine, 5-dimethylamine-1-napthalene 
Sulfonyl chloride, phycoerythrin, lanthanide phosphors and 
the like. An antibody may also be labelled with enzymes that 
are useful for detection, Such as horseradish peroxidase, 
galactosidase, luciferase, alkaline phosphatase, glucose oxi 
dase and the like. When an antibody is labelled with a detect 
able enzyme, it is detected by adding additional reagents that 
the enzyme uses to produce a reaction product that can be 
discerned. For example, when the agent horseradish peroxi 
dase is present, the addition of hydrogen peroxide and diami 
nobenzidine leads to a colored reaction product, which is 
detectable. An antibody may also be labelled with biotin, and 
detected through indirect measurement of avidin or strepta 
vidin binding. An antibody may be labelled with a magnetic 
agent, Such as gadolinium. An antibody may also be labelled 
with a predetermined polypeptide epitope recognized by a 
secondary reporter (e.g. leucine Zipper pair sequences, bind 
ing sites for secondary antibodies, metal binding domains, 
epitope tags). In some embodiments, labels are attached by 
spacer arms of various lengths to reduce potential steric hin 
drance. 
0208. The antibody may also be derivatized with a chemi 
cal group Such as polyethylene glycol (PEG), a methyl or 
ethyl group, or a carbohydrate group. These groups may be 
useful to improve the biological characteristics of the anti 
body, e.g. to increase serum half-life or to increase tissue 
binding. 

Antibody Specificity 

0209. In some embodiments comprising antigen binding 
domains, the antigen binding domain (for example, but not 
limited to, an antibody variable region having all 6 CDRs, or 
an equivalent region that is at least 90 percent identical to an 
antibody variable region) is chosen from: abagovomab, 
abatacept (ORENCIAR), abciximab (REOPROR, c7E3 
Fab), adalimumab (HUMIRAR), adecatumumab, alemtu 
Zumab (CAMPATHR, MabCampath or Campath-1H), altu 
momab, afelimomab, anatumomab mafenatoX, anetumumab, 
anrukizumab, apolizumab, arcitumomab, aselizumab, atli 
Zumabi, atorolimumab, bapineuZumab, basiliximab 
(SIMULECTR), bavituximab, bectumomab (LYMPHOS 
CANR), belimumab (LYMPHO-STAT-B(R), bertilimumab, 
besilesomab, Bcept (ENBREL(R), bevacizumab (AVAS 
TINR), biciromab brallobarbital, bivatuzumab mertansine, 
brentuximab vedotin (ADCETRIS(R), canakinumab 
(ACZ885), cantuzumab mertansine, capromab (PROSTAS 
CINTR), catumaxomab (REMOVABR)), cedelizumab (CI 
MZIAR), certolizumab pegol, cetuximab (ERBITUXR), cle 
noliximab, dacetuzumab, dacliximab, daclizumab (ZENAP 
AXR), denosumab (AMG 162), detumomab, dorlimomab 
aritox, dorlixiZumab, duntumumab, durimulumab, durmu 
lumab, ecromeximab, eculizumab (SOLIRISR), edobaco 
mab, edrecolomab (Mabl7-1A, PANOREX(R), efalizumab 
(RAPTIVAR), efungumab (MYCOGRABR), elsilimomab, 
enlimomab pegol, epitumomab cituxetan, efalizumab, epitu 
momab, epratuzumab, erlizumab, ertumaxomab (REXO 
MUNR), etaracizumab (etaratuzumab, VITAXINR, ABE 
GRINTM), exbivirumab, fanolesomab (NEUTROSPECR), 
faralimomab, felvizumab, fontolizumab (HUZAF(R), galix 
imab, gantenerumab, gavilimomab (ABX-CBL(R), gemtu 
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Zumab ozogamicin (MYLOTARG(R), golimumab (CNTO 
148), gomiliximab, ibalizumab (TNX-355), ibritumomab 
tiuxetan (ZEVALINR), igovomab, imciromab, infliximab 
(REMICAD E(R)), inolimomab, inotuzumab ozogamicin, 
ipilimumab (YERVOYR, MDX-010), iratumumab, kelix 
imab, labetuzumab, lemalesomab, lebrilizumab, lerdeli 
mumab, lexatumumab (HGS-ETR2, ETR2-ST01), lexitu 
mumab, libivirumab, lintuZumab, lucatumumab, 
lumiliximab, mapatumumab (HGS-ETRI, TRM-I), maslimo 
mab, matuzumab (EMD72000), mepolizumab (BOSA 
TRIAR), metelimumab, milatuzumab, minretumomab, 
mitumomab, morolimumab, motavizumab (NUMAXTM), 
muromonab (OKT3), nacolomab tafenatox, naptumomab 
estafenatox, natalizumab (TYSABRIR, ANTEGRENR), 
nebacumab, nerelimomab, nimotuzumab (THERACIM 
hR3(R),THERA-CIM-hR3(R),THERALOC(R), nofetumomab 
merpentan (VERLUMAR), ocrelizumab, odulimomab, ofa 
tumumab, omalizumab (XOLAIRR), oregovomab 
(OVAREXR), otelixizumab, pagibaximab, palivizumab 
(SYNAGIS(R), panitumumab (ABX-EGF, VECTIBIX(R), 
pascolizumab, pemtumomab (THERAGYNR), pertuzumab 
(2C4, OMNITARG(R), pexelizumab, pintumomab, pon 
eZumab, priliximab, pritumumab, ranibizumab (LUCEN 
TISR), raxibacumab, regavirumab, reslizumab, rituximab 
(RITUXANR, MabTHERAR), rovelizumab, ruplizumab, 
satumomab, Sevirumab, sibrotuzumab, siplizumab (MEDI 
507), sontuzumab, stamulumab (Myo-029), Sulesomab 
(LEUKOSCANR), tacatuzumab tetraxetan, tadocizumab, 
talizumab, taplitumomab paptox, tefibazumab (AUR 
EXISR), tellimomab aritox, teneliximab, teplizumab, ticili 
mumab, tocilizumab (ACTEMRAR), toralizumab, to situmo 
mab, trastuzumab (HERCEPTINR), tremelimumab (CP 
675,206), tucotuZumab celmoleukin, tuvirumab, 
urtoxazumab, ustekinumab (CNTO 1275), vapaliximab, vel 
tuzumab, vepalimomab, visilizumab (NUVIONR), Volocix 
imab (M200), votumumab (HUMASPECTR), zalutu 
mumab, Zanolimumab (HuMAX-CD4), Ziralimumab, or 
Zolimomab aritoX. 

0210. In some embodiments comprising antigen binding 
domains, the antigen binding domain comprise a heavy and 
light chain variable domain having six CDRS, and/or compete 
for binding with an antibody selected from the preceding list. 
In some embodiments comprising antigen binding domains, 
the antigen binding domain binds the same epitope as the 
antibodies in the preceding list. In some embodiments com 
prising antigenbinding domains, the antigenbinding domain 
comprises a heavy and light chain variable domain having six 
total CDRs, and binds to the same antigen as the antibodies in 
the preceding list. 
0211. In some embodiments comprising antigen binding 
domains, the antigenbinding domain comprises a heavy and 
light chain variable domain having six (6) total CDRs, and 
specifically binds to an antigen selected from: PDGFRO. 
PDGFRB, PDGF, VEGF, VEGF-A, VEGF-B, VEGF-C, 
VEGF-D, VEGF-E, VEGF-F, VEGFR1, VEGFR2, VEGFR3, 
FGF, FGF2, HGF, KDR, filt-1, FLK-1, Ang-2, Ang-1, PLGF, 
CEA, CXCL13, Baff, IL-21, CCL21, TNF-C., CXCL12, 
SDF-I, bFGF, MAC-I, IL23pl9, FPR, IGFBP4, CXCR3, 
TLR4, CXCR2, EphA2, EphA4, EphrinB2, EGFR (ErbBI), 
HER2 (ErbB2 or pl85neu), HER3 (ErbB3), HER4ErbB4 or 
tyro2), SCI, LRP5, LRP6, RAGE, s100A8, s100A9, Nav1.7, 
GLPI, RSV, RSV F protein, Influenza HA protein, Influenza 
NA protein, HMGBI, CD16, CD19, CD20, CD21, CD28, 
CD32, CD32b, CD64, CD79, CD22, ICAM-I, FGFRI, 
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FGFR2, HDGF, EphB4, GITR, B-amyloid, hMPV, PIV-I, 
PIV-2, OX40L, IGFBP3, cMet, PD-I, PLGF, Neprolysin, 
CTD, IL-18, IL-6, CXCL-13, IL-IRI, IL-15, IL-4R, IgE, PAI 
I, NGF, EphA2, uPARt, DLL-4, CVB35, C.VfB6, C.5 B1, C3 B1, 
interferon receptor type I and type II, CD 19, ICOS, IL-17, 
Factor II, Hsp90, IGF, IGF-I, IGF-II, CD 19, GM-CSFR, 
PIV-3, CMV, IL-13, IL-9, and EBV. 
0212. In some embodiments comprising antigen binding 
domains, the antigen binding domain specifically binds to a 
member (receptor or ligand) of the TNF superfamily. Various 
molecules include, but are not limited to Tumor Necrosis 
Factor-O. (“TNF-C.”), Tumor Necrosis Factor-B (“TNF-B”), 
Lymphotoxin-C. (“LT-C). CD30 ligand, CD27 ligand, CD40 
ligand, 4-1 BB ligand, Apo-1 ligand (also referred to as Fas 
ligand or CD95 ligand), Apo-2 ligand (also referred to as 
TRAIL), Apo-3 ligand (also referred to as TWEAK), 
osteoprotegerin (OPG), APRIL. RANK ligand (also referred 
to as TRANCE), TALL-I (also referred to as BlyS, BAFF or 
THANK), DR4, DR5 (also known as Apo-2, TRAIL-R2, 
TR6, Tango-63, hAPO8, TRICK2, or KILLER), DR6, DcRI, 
DcR2, DcR3 (also known as TR6 or M68), CARI, HVEM 
(also known as ATAR or TR2), GITR, ZTNFR-5, NTR-I, 
TNFLI, CD30, LTBr, 4-1 BB receptor and TR9. 
0213. In some embodiments comprising antigen binding 
domains, the antigen binding domain is capable of binding 
one or more targets chosen from 5T4, ABL, ABCB5, ABCFI, 
ACVRI, ACVRIB, ACVR2, ACVR2B, ACVRLI, 
ADORA2A, Aggrecan, AGR2, AICDA, AIFI, AIGI, AKAPI, 
AKAP2, AMH, AMHR2, angiogenin (ANG), ANGPTI, 
ANGPT2, ANGPTL3, ANGPTL4, Annexin A2, ANPEP. 
APC, APOCI, AR, aromatase, ATX, AXI, AZGPI (zinc-a- 
glycoprotein), B7.1, B7.2, B7-H1, BAD, BAFF, BAGI, BAII, 
BCR, BCL2, BCL6, BDNF, BLNK, BLRI (MDR15), BlyS, 
BMP1, BMP2, BMP3B (GDFIO), BMP4, BMP6, BMP7, 
BMP8, BMP9, BMP11, BMP12, BMPR1A, BMPR1B, 
BMPR2, BPAGI (plectin), BRCAI, C19orflO (IL27w), C3, 
C4A, C5, C5R1, CANTI, CASPI, CASP4, CAVI, CCBP2 
(D6/JAB61), CCLI (1-309), CCLI 1 (eotaxin), CCL13 
(MCP-4), CCL15 (MIP-Id), CCL16 (HCC-4), CCL17 
(TARC), CCL18 (PARC), CCL19 (MIP-3b), CCL2 (MCP 
1), MCAF, CCL20 (MIP-3a), CCL21 (MEP-2), SLC, exo 
dus-2. CCL22 (MDC/STC-I), CCL23 (MPIF-I), CCL24 
(MPIF-2/eotaxin-2), CCL25 (TECK), CCL26 (eotaxin-3), 
CCL27 (CTACK/ILC), CCL28, CCL3 (MIP-Ia), CCL4 
(MIP-Ib), CCL5 (RANTES), CCL7 (MCP-3), CCL8 (mcp 
2), CCNAI, CCNA2, CCNAI, CCNEI, CCNE2, CCRI 
(CKRI/HM145), CCR2 (mcp-IRB/RA), CCR3 (CKR3/ 
CMKBR3), CCR4, CCR5 (CMKBR5/ChemR13), CCR6 
(CMKBR6/CKR-L3/STRL22/DRY6), CCR7 (CKR7/ 
EBI1), CCR8 (CMKBR8/TERI/CKR-LI), CCR9 (GPR-9-6), 
CCRLI (VSHKI), CCRL2 (L-CCR), CD164, CD19, CDIC, 
CD20, CD200, CD-22, CD24, CD28, CD3, CD33, CD35, 
CD37, CD38, CD3E, CD3G, CD37, CD4, CD40, CD40L, 
CD44, CD45RB, CD46, CD52, CD69, CD72, CD74, 
CD79A, CD79B, CD8, CD80, CD81, CD83, CD86, CD105, 
CD137, CDHI (E-cadherin), CDCP1CDH10, CDH12, 
CDH13, CDH18, CDH19, CDH20, CDH5, CDH7, CDH8, 
CDH9, CDK2, CDK3, CDK4, CDK5, CDK6, CDK7, CDK9, 
CDKNIA (p21 Wapl/Cipl), CDKNIB (p27Kipl), CDKNIC, 
CDKN2A (pléINK4a), CDKN2B, CDKN2C, CDKN3, 
CEBPB, CERI, CHGA, CHGB, Chitinase, CHSTIO, 
CKLFSF2, CKLFSF3, CKLFSF4, CKLFSF5, CKLFSF6, 
CKLFSF7, CKLFSF8, CLDN3, CLDN7 (claudin-7), CLN3, 
CLU (clusterin), CMKLRI, CMKORI (RDCI), CNRI, COLI 
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The term generally includes the CDRs and the adjacent 
framework residues that are involved in antigen binding. 
0217 'Aldolase antibodies” as used herein, refers to anti 
bodies containing combining site portions that, when unen 
cumbered (for example by conjugation), catalyze an aldol 
addition reaction between an aliphatic ketone donor and an 
aldehyde acceptor. Aldolase antibodies are capable of being 
generated by immunization of an immune-responsive animal 
with an immunogen that includes a 1.3 diketone hapten of the 
formula: 

O O 
O 

coupled to a carrier protein, and further characterized by 
having a lysine with a reactive e-amino group in the combin 
ing site of the antibody. Aldolase antibodies are further char 
acterized by their catalytic activity being subject to inhibition 
with the 1,3-diketone hapten by formation of a complex 
between the 1,3-diketone hapten and the e-amino group of the 
lysine of the catalytic antibody. 
0218. As discussed, in certain embodiments, certain anti 
bodies that can be used to make MACs, compositions and 
samples of the invention may comprise a reactive side chain 
in the antibody combining site. A reactive side chain may be 
present naturally or may be placed in an antibody by muta 
tion. The reactive residue of the antibody combining site may 
be associated with the antibody, such as when the residue is 
encoded by nucleic acid present in the lymphoid cell first 
identified to make the antibody. Alternatively, the amino acid 
residue may arise by purposely mutating the DNA so as to 
encode the particular residue. The reactive residue may be a 
non-natural residue arising, for example, by biosynthetic 
incorporation using a unique codon, tRNA, and aminoacyl 
tRNA as discussed herein. In another approach, the amino 
acid residue or its reactive functional groups (e.g., a nucleo 
philic amino group or Sulfhydryl group) may be attached to an 
amino acid residue in the antibody combining site. Thus, 
covalent linkage with the antibody occurring “through an 
amino acid residue in a combining site of an antibody as used 
herein means that linkage can be directly to an amino acid 
residue of an antibody combining site or through a chemical 
moiety that is linked to a side chain of an amino acid residue 
of an antibody combining site. In some embodiments, the 
amino acid is cysteine, and the reactive group of the side chain 
is a Sulfhydryl group. In other embodiments, the amino acid 
residue is lysine, and the reactive group of the side chain is the 
e-amino group. In some embodiments, the amino acid is K. 
on the heavy chain according to Kabat numbering. In some 
embodiments, the amino acid is on HC-K’ of h38C2 accord 
ing to the numbering of SEQID NOs: 65 and 66. 
0219 Catalytic antibodies are one source of antibodies 
with Suitable combining sites that comprise one or more 
reactive amino acid side chains. Such antibodies include 
aldolase antibodies, Blactamase antibodies, esterase antibod 
ies, and amidase antibodies. 
0220. One embodiment comprises an aldolase antibody 
such as the mouse monoclonal antibodies mAb 33F12 and 
mAb38C2 (whose VL and VH comprise SEQID NO:68 and 
69), as well as suitably chimeric and humanized versions of 
such antibodies (e.g. ha8C2IgG1: SEQ ID NOS:64 and 65 
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and ha8C2-IgG2: SEQ ID NOS:64 and 66). In favourable 
aspects, a heavy chain such as SEQ ID NO:65 or SEQ ID 
NO:66 is used in conjunction with the ha8C2 VL (SEQ ID 
NO:67) fused to one of the CL domains of the invention 
comprising SEQID NO:98. 
0221) Mouse mAb38C2 (and hi8C2) has a reactive lysine 
near to but outside HCDR3, and is the prototype of a new class 
of catalytic antibodies that were generated by reactive immu 
nization and mechanistically mimic natural aldolase 
enzymes. Otheraldolase catalytic antibodies that may be used 
include the antibodies produced by the hybridoma 85A2, 
having ATCC accession number PTA-1015; hybridoma 
85C7, having ATCC accession number PTA-1014; hybri 
doma 92F9, having ATCC accession number PTA-1017; 
hybridoma 93F3, having ATCC accession number PTA-823: 
hybridoma 84G3, having ATCC accession number PTA-824: 
hybridoma 84G 11, having ATCC accession number PTA 
1018; hybridoma 84H9, having ATCC accession number 
PTA-1019; hybridoma 85H6, having ATCC accession num 
ber PTA-825; hybridoma 90G8, having ATCC accession 
number PTA-1016. Through a reactive lysine, these antibod 
ies catalyZealdol and retro-aldol reactions using the enamine 
mechanism of natural aldolases. 

0222 Compounds of the invention may also be formed by 
linking a targeting agent to a reactive cysteine, Such as those 
found in the combining sites of thioesterase and esterase 
catalytic antibodies. Reactive amino acid-containing anti 
bodies may be prepared by means well known in the art, 
including mutating an antibody combining site residue to 
encode for the reactive amino acid or chemically derivatizing 
an amino acid side chain in an antibody combining site with 
a linker that contains the reactive group. 
0223) The antibody may be a humanized antibody. Where 
compounds of the invention are covalently linked to the com 
bining site of an antibody, and Suchantibodies are humanized, 
it is important that such antibodies be humanized with reten 
tion of high linking affinity for the W group. Various forms of 
humanized murine aldolase antibodies are contemplated. 
One embodiment uses the humanized aldolase catalytic anti 
body ha8c2 IgG1 or h38c2 Fab with human constant domains 
CLK and CHY 1. Human germline VLk gene DPK-9 and 
human Jk gene JK4 were used as frameworks for the human 
ization of the kappa light chain variable domain of m38c2. 
and human germline gene DP-47 and human JH gene JH4 
were used as frameworks for the humanization of the heavy 
chain variable domain of m38c2. FIG. 8A illustrates a 
sequence alignment between the variable light and heavy 
chains in m38c2.h38c2, and human germlines. h58c2 may 
utilize IgG1, IgG2, IgG3, or IgG4 constant domains, includ 
ing any of the allotypes thereof. Another embodiment uses a 
chimeric antibody comprising the variable domains (VL and 
VH) of h;38c2 (SEQ ID NOs: 67 and 68) and the constant 
domains from an IgG1, IgG2, IgG3, or IgG4 antibody that 
comprises a polypeptide of the invention comprising SEQID 
NO:98 between B-sheets E and F. The LC may comprise SEQ 
ID NO:254. The antibody may be a full-length antibody, Fab, 
Fab'. F(ab'), VH, VL, diabody, or minibody comprising VH 
and VL domains from ha8c2. The antibody may be an anti 
body comprising the VL and VH domains from ha8c2 and a 
constant domain selected from the group consisting of IgG1. 
IgG2, IgG3, and IgG4. The antibody may be a humanized 
version of a murine aldolase antibody comprising a constant 
region from a human IgG, IgA, IgM, Ig), or IgE antibody. In 
another embodiment, the antibody is a chimeric antibody 
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comprising the VL and VH region from a murine aldolase 
antibody (e.g. SEQID NO:69 and 70) and a constant region 
from a human IgG, IgA, IgM, Ig|D, or IgE antibody, compris 
ing a polypeptide of the invention comprising SEQID NO:98 
between 3-sheets E and F. In further embodiments, the anti 
body is a fully human version of a murine aldolase antibody 
comprising a polypeptide sequence from natural or native 
human IgG, IgA, IgM, Ig|D, or IgE antibody. 
0224 One embodiment uses ha8c2 F(ab'), ha8c2 F(ab'), 
may be produced by the proteolytic digestion of h;38c2 IgG1. 
0225. As used herein, “pharmacokinetics' refers to the 
concentration of an administered compound in the serum over 
time. Pharmacodynamics refers to the concentration of an 
administered compound in target and nontarget tissues over 
time and the effects on the target tissue (e.g., efficacy) and the 
non-target tissue (e.g., toxicity). Improvements in, for 
example, pharmacokinetics or pharmacodynamics can be 
designed for a particular targeting agent or biological agent, 
Such as by using labile linkages or by modifying the chemical 
nature of any linker (e.g., changing Solubility, charge, and the 
like). The term “K, refers to the off rate constant for disso 
ciation of an antibody from the antibody/antigen complex. 
The term"K, refers to the dissociation constant of a particu 
lar antibody-antigen interaction. 
In some aspects, the invention provides for pharmaceutically 
acceptable salts, Stereoisomers, tautomers, Solvates, and pro 
drugs of compounds, samples, compositions and pharmaceu 
tical compositions of the invention. 

Catalytic Antibody Linkers 
0226 Certain linkers suitable for connecting targeting 
agents (TA) to the combining site of catalytic antibodies 
(Catalytic Antibody Linkers: CAb-linkers) are disclosed in 
US2009098130, the contents of which are incorporated 
herein by reference. The term “targeting agents' is used 
hereinto distinguish from the term “Effector Moiety” but it is 
apparent that the types of molecules attached at the end of a 
CAb-linker as a TA, or attached to the end of a MAC-linker as 
an Effector Moiety may be interchangable. In particular, 
aspects of US2009098.130 pertaining to the general formulae 
describing (CAb-linkers, specific CAb-linker structure, syn 
thesis of Cab-linkers and combinations of different elements 
of P', Q' and W', (therein classified as X, Y and Z groups 
respectively) as specifically and generally described therein 
are herein included. 
0227. The CAb-linker may be linear or branched, and 
optionally includes one or more carbocyclic or heterocyclic 
groups. CAb-linker length may be viewed in terms of the 
number of linear atoms, with cyclic moieties such as aromatic 
rings and the like to be counted by taking the shortest route 
around the ring. In some embodiments, the CAb-linker has a 
linear stretch of between 5-15 atoms, in other embodiments 
15-30 atoms, in still other embodiments 30-50 atoms, in still 
other embodiments 50-100 atoms, and in still other embodi 
ments 100-200 atoms. Other CAb-linker considerations 
include the effect on physical or pharmacokinetic properties 
of the resulting compound, Such as solubility, lipophilicity, 
hydrophilicity, hydrophobicity, stability (more or less stable 
as well as planned degradation), rigidity, flexibility, immuno 
genicity, and modulation of antibody binding, the ability to be 
incorporated into a micelle or liposome, and the like. 
0228. In some aspects the CAb-linker may be covalently 
linked to the side chain of the TA-linking residue. The linker 
may comprise the formula: P-Q'-W'; wherein P' is a bio 
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logically compatible connecting chain including any atom 
selected from the group consisting of C, H, N, O, P, S, F, Cl, 
Br, and I, and may comprise a polymer or block co-polymer, 
and is covalently linked to the linking residue (through side 
chain, amino terminus, or carboxyl terminus as appropriate) 
where the linker is linear, Q' is an optionally present recog 
nition group comprising at least a ring structure; and W' is an 
attachment moiety comprising a covalent link to an amino 
acid side chain in a combining site of an antibody. 
10229. When present, Q" may have the optionally substi 
tuted structure: 

a2"S 8.1 'N, 
O ls- \ 4 

whereina, b, c, d, and e are independently carbon or nitrogen; 
f is carbon, nitrogen, oxygen, or sulfur, Q' is attached to P' 
and W' independently at any 2 ring positions of sufficient 
Valence; and no more than 4 of a, b, c, d, e, or fare simulta 
neously nitrogen and preferably a, b, c, d, and e in the ring 
structure are each carbon. In some aspects, Q' may be phenyl. 
Although not wishing to be bound by any theory, it is believed 
that the Q' group can assist in positioning the reactive group 
into a suitable antibody combining site so that the W group 
can react with a reactive amino acid side chain. 
0230. The CAb-linker may be designed such that it con 
tains a reactive group capable of covalently or non-covalently 
forming a bond with a macromolecule, such as an antibody, 
protein, or fragment thereof. The reactive group is chosen for 
use with a reactive residue in a particular combining site. For 
example, a chemical moiety for modification by an aldolase 
antibody may be a ketone, diketone, Blactam, active ester 
haloketone, lactone, anhydride, maleimide, C.-haloaceta 
mide, cyclohexyl diketone, epoxide, aldehyde, amidine, 
guanidine, imine, enamine, phosphate, phosphonate, 
epoxide, aziridine, thioepoxide, masked or protected dike 
tone (ketal for example), lactam, haloketone, aldehyde, and 
the like. 
0231. In some embodiments, W, prior to conjugation 
with the side-chain of a residue in the combining site of an 
antibody, includes one or more C=O groups arranged to 
form an aZetidinone, diketone, an acyl B-lactam, an active 
ester, a haloketone, a cyclohexyl diketone group, an aldehyde, 
a maleimide, an activated alkene, an activated alkyne or, in 
general, a molecule comprising a leaving group Susceptible to 
nucleophilic or electrophilic displacement. Other groups may 
include a lactone, an anhydride, an O.-haloacetamide, an 
imine, a hydrazide, or an epoxide. Exemplary linker electro 
philic reactive groups that can covalently bond to a reactive 
nucleophilic group (e.g., a lysine or cysteine side chain) in a 
combining site of antibody include acyl B-lactam, simple 
diketone, Succinimide active ester, maleimide, haloacetamide 
with linker, haloketone, cyclohexyl diketone, aldehyde, ami 
dine, guanidine, imine, enamine, phosphate, phosphonate, 
epoxide, aziridine, thioepoxide, a masked or protected dike 
tone (a ketal, for example), lactam, Sulfonate, and the like, 
masked C=O groups such as imines, ketals, acetals, and any 
other known electrophilic group. In certain embodiments, the 
reactive group includes one or more C=O groups arranged to 
form an acyl B-lactam, simple diketone. Succinimide active 
ester, maleimide, haloacetamide with linker, haloketone, 
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cyclohexyl diketone, or aldehyde. W' may be a substituted 
alkyl, substituted cycloalkyl, substituted aryl, substitutedary 
lalkyl, substituted heterocyclyl, or substituted heterocyclyla 
lkyl, wherein at least one Substituent is a 1,3-diketone moiety, 
an acyl B-lactam, an active ester, an O.-haloketone, an alde 
hyde, a maleimide, a lactone, an anhydride, an O-haloaceta 
mide, an amine, a hydrazide, or an epoxide. In some aspects, 
the W' group is covalently linked to a macromolecule scaf 
fold that can provide increased half-life to the peptides of the 
invention. In some aspects, the W' group if present is 
covalently linked to the combining site of an antibody. 
0232. In some aspects, prior to conjugation (for example, 
with the combining site of an antibody), W has the structure: 

O O O O 

wherein q-0-5. q may be 1 or 2. q may be 1. In other aspects, 
q may be 2. 
In some aspects, following conjugation with the antibody 
combining site, W' has the structure: 

Antibody or 
O HN1 

21 g 

O O 

Antibody A------ H H 

wherein q=0-5 and Antibody-N- is a covalent bond to a side 
chain in a combining site of an antibody. q may be 1 or 2. q 
may be 1. In other aspects, q may be 2. P. may be a group 
comprising three components; P'p-P's-P'y, wherein P'p is a 
group specifically adapted to be combinable with the target 
ing agent, P's is a spacer region of the P' group, and P’y is a 
group adapted to bind to the W' group. In some aspects, P'y 
is selected from an amide bond, an enamine bond, or a guani 
dinium bond. P'y may be selected so as to provide a hydrogen 
molecule adjacent (within two atoms) to the Q' group. While 
not wishing to be bound by theory, it is believed that the H 
atom can assist the Q' group recognition of a hydrophobic 
pocket through H-bond interaction, particularly in respect of 
the hydrophobic pocket of the binding cleft of a catalytic 
antibody, such as hi8C2. Thus the amide bond, for example, 
may be orientated such that the NH group is directly bonded 
to the Q' group, providing the H of the NH group for hydro 
gen bonding. Alternatively, the C=O group of an amide may 
be bonded to the Q' group, with the H of the NH group about 
2 atoms adjacent to the Q' group, but still available for 
H-bonding. In some embodiments, P'y is absent. In some 
embodiments the P'y group has the formula: 
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0233. In some aspects, P's is selected such that P's does 
not provide any overly reactive groups. P's may be selected so 
as to provide an overall length of the P' groups of between 
2-15 atoms. P's may be selected so that the overall length of 
the P' group is between 2 and 10 atoms. X' groups may be 
selected so that the overall length of P' group is 4-8 atoms. P' 
groups may be selected so that the overall length of the P' 
group is 5 atoms. P' groups may be selected so that the overall 
length of P' group is 6 atoms. In some aspects, P' groups may 
comprise one of the following formulae: 

v-u-l-ly 

where n=1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, and m is present or 
absent; n may be 1, 2, 3, 4, 5, or 6; n may be 1, 2, 3, or 4; n may 
be 1; n may be 2: n may be 3; n may be 4. 
0234) P'p ideally is selected so as to enable a specific 
directional covalent linking strategy to the linking residue of 
a targeting molecule (TA-linking residue). Such as a peptide, 
protein, Small molecule, nucleic acid or aptamer. For 
example, where the TA-linking residue comprises a nucleo 
philic group, P'p may be an electrophilic group and vice 
Versa. For example, if the TA-linking residue side chain com 
prises an amine group, such as K. H.Y. orthinine, Dap, or Dab, 
Xp may be COOH, or other similarly reactive electrophile. If 
the TA-linking residue is Dor E. Pp may comprise a nucleo 
philic group, Such as an amine group. Either of these strate 
gies permits a covalent bond to be formed between the P'p 
group and the TA-linking residue by amide bond formation 
strategies. Where the TA-linking group is an amine group, 
P"p may comprise the formula: 
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OH 

0235 P' may be an optionally present biologically com 
patible polymer or block copolymer. P. may be of the struc 
ture: 

O O 

os- >, w N 
s O 

Rb 
O O 

--- O 
Rb Rb 
Rb Rb 

N N 

rror. 
O 

O N 

O 

O 
O 

H 
N - s H O 

O 
OH 

O H 
* 

OH, 
S 

wherein p is 1, 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, 31, 32,33, 
34, 35, 36, 37,38, 39, 40, 41, 32, 43, 44, or 45; w, r, and s are 
each independently 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19 or 20; and Rb at each occurrence is inde 
pendently hydrogen, substituted or unsubstituted Co alkyl, 
Substituted or unsubstituted C-7 cycloalkyl-C alkyl, or 
Substituted or unsubstituted aryl-C alkyl. 
0236 Where the TA-linking residue is C, homologs of C, 
or other thiol-group containing residues, P'p may comprise a 
maleimide group (or similar) permitting a thiol-maleimide 
addition reaction strategy to covalently link the P'p group to 
the TA-linking residue. In some aspects, P'p may also com 
prise a thiol group, allowing a disulphide bridge to be formed 
between the TA-linking residue and P'p group. In some 
aspects, P'p may be be maleimide: 
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wherein the arrow indicates the point of attachment to the 
targeting molecule and the parallel line represents to attach 
ment to the Q' group of the linker. Where the point of attach 
ment to the targeting molecule comprises a cysteine residue, 
or other thiol bearing side chain, the mechanism of conjuga 
tion may be as follows: 

O { O 

JR 
0237. In some aspects, the P'p group comprises a substi 
tuted maleimide: 

O / O 

N JR 
Major product 

O 

Minor product 

In some aspects, P' is 

v-x 
wherein V and w are selected such that the backbone length of 
X' is 6-12 atoms; 
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0238 

O 

rol O -- --- 
O 

wherein n=1, or 2, or 3, or 4, 5, 6, 7, 8, 9, or 10; n may be 1, 
2, 3, 4, 5, or 6; n may be 1; n may be 2; n may be 3; n may be 
4. M may be absent. M may be present. In some aspects, 
TA-linker is of the formula: 

In some aspects, the TA-linker is of the formula: 
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wherein n=1, or 2, or 3, or 4, 5, 6, 7, 8, 9, or 10; n may be 1, 
2, 3, 4, 5, or 6; n may be 1; n may be 2; n may be 3; n may be 
4. M may be absent. M may be present. 
0239. In some aspects, the P' portion of CA-linkers may 
be used as theY,X' Y, Y-Z and X-Y-Z, portion of 
linkers for a MAC of the invention. 

Peptides and Proteins 

0240 Acyl lysine, or 

K (also AcK) refers to: Ks, refers to: Aib (2-aminoisobu 
tyric acid): 

HN HN 
OH OH 

HN 
OH 
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O O 

NH iii. N 

O 

O O 

HN HN 
OH OH 

NH2 

NH2 

Diaminobutyric acid (Dab) Diaminopropionic acid (Dap) 
O O O 

HN HN 
OH OH OH 

SH OH 

NH2 
Ornithine 

HN 

Homocysteine Homoserine 

0241 Generally, nomenclatures used in connection with, 
and techniques of cell and tissue culture, molecular biology, 
immunology, microbiology, genetics and protein and nucleic 
acid chemistry and hybridization described herein are those 
well known and commonly used in the art. The methods and 
techniques of the present invention are generally performed 
according to conventional methods well known in the art and 
as described in various general and more specific references 
that are cited and discussed throughout the present specifica 
tion unless otherwise indicated. As used herein, the 20 natu 
ral, or conventional, amino acids and their abbreviations fol 
low IUPAC single letter and three letter codes. “Polypeptide.” 
"peptide, and “protein’ are used interchangeably to refer to 
a polymer of amino acid residues. As used herein, these terms 
apply to amino acid polymers in which one or more amino 
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acid residues is an artificial chemical analog of a correspond 
ing naturally occurring amino acid. These terms also apply to 
naturally occurring amino acid polymers. Amino acids can be 
in the L-form or D-form as long as the binding and other 
desired characteristics of the peptide are maintained. A 
polypeptide may be monomeric or polymeric. 
0242 Unless indicated otherwise by a “D’ prefix, e.g., 
D-Ala or N-Me-D-Ile, or written in lower case format, e.g., a, 
i., I, (D versions of Ala, Ile, Leu), the stereochemistry of the 
C-carbon of the amino acids and aminoacyl residues in pep 
tides described in this specification and the appended claims 
is the natural or “L” configuration. 
0243 All peptide sequences are written according to the 
generally accepted convention whereby the Cl-N-terminal 
amino acid residue is on the left and the C-C-terminal amino 
acid residue is on the right. As used herein, the term “N-ter 
minus’ refers to the free C-amino group of an amino acid in a 
peptide, and the term “C-terminus’ refers to the free C-car 
boxylic acid terminus of an amino acid in a peptide. A peptide 
which is N-terminated with a group refers to a peptide bearing 
a group on the C-amino nitrogen of the N-terminal amino acid 
residue. An amino acid which is N-terminated with a group 
refers to an amino acid bearing a group on the C-amino 
nitrogen. 
0244 As used herein, “halo.” “halogen' or “halide” refers 
to F, Cl, Br or I. 
0245. As used herein, “biological activity” refers to the in 
Vivo activities of a compound, composition, or other mixture, 
or physiological responses that result upon in vivo adminis 
tration of a compound, composition or other mixture. Bio 
logical activity thus encompasses therapeutic effects, diag 
nostic effects and pharmaceutical activity of Such 
compounds, compositions, and mixtures. 
0246 The term “biologically compatible' as used herein 
means something that is biologically inert or non reactive 
with intracellular and extra cellular biological molecules, and 
non toxic. 
0247 The term “alkyl by itself or as part of another term 
refers to a straight chain or branched, saturated hydrocarbon 
having the indicated number of carbon atoms (e.g. "C-Cs.” 
alkyl refer to an alkyl group having from 1 to 8 carbonatoms). 
When the number of carbon atoms is not indicated, the alkyl 
group has from 1 to 8 carbon atoms. Representative straight 
chain C-Cs alkyls include, but are not limited to, methyl, 
ethyl, n-propyl. n-butyl, n-pentyl, n-hexyl, n-heptyl and n-oc 
tyl; while branched C-C alkyls include, but are not limited 
to, -isopropyl, -sec-butyl, -isobutyl, -tert-butyl, -isopentyl, 
and -2-methylbutyl; unsaturated C-C alkyls include, but are 
not limited to, vinyl, allyl, 1-butenyl, 2-butenyl, isobutylenyl, 
1-pentenyl, 2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2- 
butenyl, 2,3-dimethyl-2-butenyl, 1-hexyl, 2-hexyl, 3-hexyl, 
acetylenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 
2-pentynyl and 3-methyl-1-butynyl. 
0248. The phrase “substituted alkyl refers to an alkyl 
group in which one or more bonds to a carbon(s) or hydrogen 
(s) are replaced by a bond to non-hydrogen and non-carbon 
atoms such as, but not limited to, a halogen atom in halides 
Such as F. Cl, Br, and I; an oxygen atom in groups such as 
hydroxyl groups, alkoxy groups, aryloxy groups, and ester 
groups; a Sulfur atom in groups such as thiol groups, alkyland 
aryl Sulfide groups, sulfone groups, Sulfonyl groups, and Sul 
foxide groups; a nitrogen atom in groups such as amines, 
amides, alkylamines, dialkylamines, arylamines, alkylary 
lamines, diarylamines, N-oxides, imides, and enamines; a 
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silicon atom in groups such as in trialkylsilyl groups, dialky 
larylsilyl groups, alkyldiarylsilyl groups, and triarylsilyl 
groups; and other heteroatoms in various other groups. Sub 
stituted alkyl groups also include groups in which one or more 
bonds to a carbon(s) or hydrogen(s) atom is replaced by a 
bond to a heteroatom such as oxygen in carbonyl, carboxyl, 
and ester groups; nitrogen in groups such as imines, OXimes, 
hydrazones, and nitriles. Substituted alkyl groups include, 
among others, alkyl groups in which one or more bonds to a 
carbon or hydrogen atom is/are replaced by one or more 
bonds to fluorine atoms. One example of a substituted alkyl 
group is the trifluoromethyl group and other alkyl groups that 
contain the trifluoromethyl group. Other alkyl groups include 
those in which one or more bonds to a carbon or hydrogen 
atom is replaced by a bond to an oxygen atom such that the 
Substituted alkyl group contains a hydroxyl, alkoxy, aryloxy 
group, or heterocyclyloxy group. Still other alkyl groups 
include alkyl groups that have an amine, alkylamine, dialky 
lamine, arylamine, (alkyl)(aryl)amine, diarylamine, hetero 
cyclylamine, (alkyl)(heterocyclyl)amine, (aryl)(heterocycly 
l)amine, or diheterocyclylamine group. 
0249. The phrase “unsubstituted alkyl refers to a divalent 
unsubstituted alkyl group as defined above. Thus methylene, 
ethylene, and propylene are each examples of unsubstituted 
alkylenes. The phrase “substituted alkyl refers to a divalent 
substituted alkyl group as defined above. Substituted or 
unsubstituted lower alkylene groups have from 1 to about 6 
carbons. 

(0250. The phrase “unsubstituted cycloalkyl” refers to 
cyclic alkyl groups such as cyclopropyl, cyclobutyl, cyclo 
pentyl, cyclohexyl, cycloheptyl, and cyclooctyl and Such 
rings Substituted with straight and branched chain alkyl 
groups as defined above. The phrase also includes polycyclic 
alkyl groups such as, but not limited to, adamanty1 norbornyl, 
and bicyclo[2.2.2]octyl and the like, as well as Such rings 
Substituted with Straight and branched chain alkyl groups as 
defined above. Thus, the phrase would include methylcylco 
hexyl groups among others. The phrase does not include 
cyclic alkyl groups containing heteroatoms. Unsubstituted 
cycloalkyl groups may be bonded to one or more carbon 
atom(s), oxygen atom(s), nitrogen atom(s), and/or Sulfur 
atom(s) in the parent compound. In some embodiments 
unsubstituted cycloalkyl groups have from 3 to 20 carbon 
atoms. In other embodiments, such unsubstituted alkyl 
groups have from 3 to 8 carbon atoms while in others, such 
groups have from 3 to 7 carbon atoms. 
0251. The phrase “substituted cycloalkyl has the same 
meaning with respect to unsubstituted cycloalkyl groups that 
substituted alkyl groups have with respect to unsubstituted 
alkyl groups. Thus, the phrase includes, but is not limited to, 
oXocyclohexyl, chlorocyclohexyl, hydroxycyclopentyl, and 
chloromethylcyclohexyl groups. 
0252. The term “aryl.” by itself oran part of another term, 
means a Substituted or unsubstituted monovalent carbocyclic 
aromatic hydrocarbon radical of 6-20 carbon atoms derived 
by the removal of one hydrogen atom from a single carbon 
atom of a parent aromatic ring system. Typical aryl groups 
include, but are not limited to, radicals derived from benzene, 
Substituted benzene, naphthalene, anthracene, biphenyl, and 
the like. A Substituted carbocyclic aromatic group (e.g., an 
aryl group) can be substituted with one or more, preferably 1 
to 5, of the following groups: C-C alkyl, —O—(C-Cs 
alkyl), C(O)R', OC(O)R', C(O)OR', C(O)NH2, 
C(O)NHR', C(O)N(R') - NHC(O)R', S(O).R', 
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—S(O)R', —OH, halogen, —N, NH, NH(R'), 
—N(R') and —CN; wherein each R" is independently 
selected from —H, C-C alkyl and unsubstituted aryl. In 
Some embodiments, a Substituted carbocyclic aromatic group 
can further include one or more of NHC(=NH)NH2, 
-NHCONH, -S(=O), Rand–SR'. “Arylene' is the cor 
responding divalent moiety. 
0253) The term “substituted alkyl means an alkyl in 
which one or more hydrogen atoms are each independently 
replaced with a substituent. Typical substituents include, but 
are not limited to. —X. —R, —O— —OR, —SR, —S. 
—NR - NR =NR, CX - CN, OCN, - SCN, 
-N=C=O, NCS, NO, NO. —N, - N - NRC 
(=O)R, —C(=O)NR, -SO, -SOH, -S(=O),R, 
–OS(=O).OR, -S(=O)NR, -S(=O)R, OP(=O) 
(OR), P(=O)(OR), PO, POH, - AsO.H., 
—C(=O)R, —C(=O)x, —C(=S)R, COR, CO., 
—C(=S)OR, C(=O)SR, C(=S)SR, C(=O)NR, 
—C(=S)NR, or—CG NR)NR, where each X is indepen 
dently a halogen: —F. —Cl. —Br, or —I; and each R is 
independently —H, C-C alkyl, C-Coheteroalkyl, Co-Co 
aryl, C-Cs heterocyclyl, a protecting group or a prodrug 
moiety. Aryl, alkylene and heteroalkylene groups as 
described above may also be similarly substituted. 
0254 The term “aralkyl by itself or part of another term, 
means an alkyl group, as defined above, Substituted with an 
aryl group, as defined above. 
0255. The term “alkylene.” by itself of as part of another 
term, refers to a saturated, branched or straight chain or cyclic 
hydrocarbon radical of the stated number of carbon atoms, 
typically 1-18 carbon atoms, and having two monovalent 
radical centers derived by the removal of two hydrogenatoms 
from the same or two different carbon atoms of a parent 
alkane. Typical alkylene radicals include, but are not limited 
to: methylene (—CH2—), 1.2-ethylene —CH2CH2—), 1.3- 
propylene (—CH2CH2CH2—), 1,4-butylene 
(—CH2CH2CHCH ), and the like. A "C-C straight 
chain alkylene is a straight chain, Saturated hydrocarbon 
group of the formula —(CH)-o-. Examples of a C-Co 
alkylene include methylene, ethylene, propylene, butylene, 
pentylene, hexylene, heptylene, ocytylene, nonylene and 
decalene. 
0256 The term “heteroalkylene' by itself or as part of 
another substituent means a divalent group derived from het 
eroalkyl (as discussed above). For heteroalkylene groups, 
heteroatoms can also occupy either or both of the chain ter 
11 

0257. The term “C-C heterocyclyl by itselfor as part of 
another term, refers to a monovalent substituted or unsubsti 
tuted aromatic or non-aromatic monocyclic, bicyclic or tricy 
clic ring system having from 3 to 8 carbon atoms (also 
referred to as ring members) and one to four heteroatom ring 
members independently selected from N, O, P or S, and 
derived by removal of one hydrogenatom from a ring atom of 
a parent ring system. One or more N. C or S atoms in the 
heterocyclyl can be oxidized. The ring that includes the het 
eroatom can be aromatic or nonaromatic. Unless otherwise 
noted, the heterocyclyl is attached to its pendant group at any 
heteroatom or carbon atom that results in a stable structure. 
Representative examples of a C-C heterocyclyl include, but 
are not limited to, tetrahyrofuranyl, oxetanyl, pyranyl, pyrro 
lidinyl, piperidinyl, benzofuranyl, benzothiophene, indolyl, 
benzopyrazolyl pyrrolyl, thiophenyl (thiopene), furanyl. 
thiazolyl, imidazolyl pyrazolyl, triazolyl, quinolinyl, pyrim 
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idinyl, pyridinyl, pyridonyl, pyrazinyl, pyridazinyl, isothiaz 
olyl, isoxazolyl and tetrazolyl. A C-Cs heterocyclyl can be 
Substituted with up to seven groups including, but not limited 
to, C-C alkyl, C-C heteroalkyl, —OR', aryl, —C(O)R', 

OC(O)R', C(O)OR, C(O)NH, C(O)NHR'. 
—C(O)N(R'), -NHC(O)R', S(=O).R', -S(O)R', halo 
gen, —N, NH, NH(R'), —N(R') and —CN; wherein 
each R" is independently selected from —H, C-C alkyl, 
C-C heteroalkyl and aryl. In some embodiments, a substi 
tuted heterocyclyl can also include one or more of: —NHC 
(—NH)NH, -NHCONH, -S(=O),Rand-SR. “Het 
erocyclo” is the corresponding divalent moiety. 
0258. The term "C-C carbocyclyl by itself or as part of 
another term, is a 3-, 4-, 5-, 6-, 7- or 8-membered monovalent, 
Substituted or unsubstituted, Saturated or unsaturated non 
aromatic monocyclic or bicyclic carbocyclic ring derived by 
the removal of one hydrogen atom from a ring atom of a 
parent ring system. Representative C-Cs carbocyclyl 
include, but are not limited to, cyclopropyl, cyclobutyl, cyclo 
pentyl, cyclopentadienyl, cyclohexyl, cyclohexenyl, 1.3-cy 
clohexadienyl, 1.4-cyclohexadienyl, cycloheptyl, 1.3-cyclo 
heptadienyl, 1,3,5-cycloheptatrienyl, cyclooctyl, 
cyclooctadienyl, bicyclo(111)pentane, and bicyclo(222)oc 
tane. A C-Cs carbocyclyl group can be unsubstituted or 
Substituted with up to seven groups including, but not limited 
to, C-C alkyl, C-C heteroalkyl, —OR', aryl, —C(O)R', 

OC(O)R’, C(O)OR, C(O)NH, C(O)NHR', C(O) 
N(R), NHC(O)R', S(=O).R', S(=O)R', -OH, 
-halogen, - N - NH, -NH(R'), N(R') and —CN: 
where each R' is independently selected from —H, C-C, 
alkyl, C-C heteroalkyl and aryl. "C-Cs carbocyclo” is the 
corresponding divalent moiety. 
(0259. The term “heteroaralkyl” by itself or part of another 
term, means an alkyl group, as defined above, Substituted with 
anaromatic heterocyclyl group, as defined above. Heteroaral 
clo is the corresponding divalent moiety. 
0260 About' or “approximately, when used in connec 
tion with a measurable numerical variable, refers to the indi 
cated value of the variable and to all values of the variable that 
are within the experimental error of the indicated value (e.g., 
within the 95% confidence interval for the mean) or within 10 
percent of the indicated value, whichever is greater. 
0261 “Connecting chain', or “chain” as herein used refers 
to the sequences of amino acids in any tertiary structural form 
other than a B-strand that connect the individual B-strands of 
an immunoglobulin domain. The terms encompass the struc 
tural motifs of C-helices, turns, loops, and B-hairpins. The 
terms “C.-helices”, “turns”, “loops', and “B-hairpins' have 
the meaning commonly ascribed to them in the art so as to be 
able to distinguish between the four distinct three dimen 
sional structural motifs. 
0262 The term “identity, as known in the art, refers to a 
relationship between the sequences of two or more polypep 
tide molecules or two or more nucleic acid molecules, as 
determined by comparing the sequences. In the art, “identity” 
also means the degree of sequence relatedness between 
polypeptide or nucleic acid molecule sequences, as the case 
may be, as determined by the match between strings of nucle 
otide or amino acid sequences. “Identity” measures the per 
cent of identical matches between two or more sequences 
with gap alignments addressed by a particular mathematical 
model of computer programs (i.e. 'algorithms'). 
0263. The term “similarity” is a related concept, but in 
contrast to “identity”, refers to a measure of similarity which 



US 2013/0323234 A1 

includes both identical matches and conservative substitution 
matches. Since conservative Substitutions apply to polypep 
tides and not nucleic acid molecules, similarity only deals 
with polypeptide sequence comparisons. If two polypeptide 
sequences have, for example, 10 out of 20 identical amino 
acids, and the remainder are all nonconservative Substitu 
tions, then the percent identity and similarity would both be 
50%. If in the same example, there are 5 more positions where 
there are conservative substitutions, then the percent identity 
remains 50%, but the percent similarity would be 75% (15 out 
of 20). Therefore, in cases where there are conservative sub 
stitutions, the degree of similarity between two polypeptide 
sequences will be higher than the percent identity between 
those two sequences. 
0264. The term “conservative amino acid substitution” 
refers to a substitution of a native amino acid residue with a 
normative residue such that there is little or no effect on the 
polarity or charge of the amino acid residue at that position. 
For example, a conservative substitution results from the 
replacement of a non-polar residue in a polypeptide with any 
other non-polar residue. 

Structural Alignment 
0265 Structural alignments, which are usually specific to 
protein and sometimes RNA sequences, use information 
about the secondary and tertiary structure of the protein or 
RNA molecule to aid in aligning the sequences. These meth 
ods are used for two or more sequences and typically produce 
local alignments; however, because they depend on the avail 
ability of structural information, they can only be used for 
sequences whose corresponding structures are known (usu 
ally through X-ray crystallography or NMR spectroscopy). 
Because both protein and RNA structure is more evolution 
arily conserved than sequence, structural alignments can be 
more reliable between sequences that are very distantly 
related and that have diverged so extensively that sequence 
comparison cannot reliably detect their similarity. Where 
there is no available structural data on one of the proteins, a 
comparison can still be made if structural data is available on 
one or preferably more closely related proteins, such as 
immunoglobulins across species, and in particular antibody 
constant domains across species and Subtype. 
0266 Structural alignments are used as the “gold stan 
dard” in evaluating alignments for homology-based protein 
structure prediction because they explicitly align regions of 
the protein sequence that are structurally similar rather than 
relying exclusively on sequence information. 
0267. The DALI method, or distance matrix alignment, is 
a fragment-based method for constructing structural align 
ments based on contact similarity patterns between Succes 
sive hexapeptides in the query sequences. It can generate 
pairwise or multiple alignments and identify a query 
sequence's structural neighbors in the Protein Data Bank 
(PDB). It has been used to construct the FSSP structural 
alignment database (Fold classification based on Structure 
Structure alignment of Proteins, or Families of Structurally 
Similar Proteins). A DALI webserver can be accessed at EBI 
DALI and the FSSP is located at The Dali Database. 
0268. SSAP (sequential structure alignment program) is a 
dynamic programming-based method of structural alignment 
that uses atom-to-atom vectors in structure space as compari 
son points. It has been extended since its original description 
to include multiple as well as pairwise alignments, and has 
been used in the construction of the CATH (Class, Architec 
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ture, Topology, Homology) hierarchical database classifica 
tion of protein folds. The CATH database can be accessed at 
CATH Protein Structure Classification. 
0269. The combinatorial extension method of structural 
alignment generates a pairwise structural alignment by using 
local geometry to align short fragments of the two proteins 
being analyzed and then assembles these fragments into a 
larger alignment. Based on measures such as rigid-body root 
mean square distance, residue distances, local secondary 
structure, and Surrounding environmental features such as 
residue neighbor hydrophobicity, local alignments called 
“aligned fragment pairs' are generated and used to build a 
similarity matrix representing all possible structural align 
ments within predefined cutoff criteria. A path from one pro 
tein structure state to the other is then traced through the 
matrix by extending the growing alignment one fragmentata 
time. The optimal such path defines the combinatorial-exten 
sion alignment. A web-based server implementing the 
method and providing a database of pairwise alignments of 
structures in the Protein Data Bank is located at the Combi 
natorial Extension website. 

Sequence Alignment 

0270. Where structural alignment with sequences of the 
invention is not possible, for example due to an absence of 
target sequence NMR or crystal structure data, sequence 
alignment may be used. The skilled person is familiar with 
sequence alignment tools (such as BLAST, CLUSTAL and 
others known to the skilled person, such as those described 
herein), and is able to align sequences, particularly antibody 
constant domain sequences according to known structural 
motifs, especially due to the large number of exemplary struc 
tural studies already existent for immunoglobulin domains, 
antibodies and antibody constant domains in particular, 
across Subtype and species. 
0271 Computational approaches to sequence alignment 
generally fall into two categories: global alignments and local 
alignments. Calculating a global alignment is a form of global 
optimization that “forces the alignment to span the entire 
length of all query sequences. By contrast, local alignments 
identify regions of similarity within long sequences that are 
often widely divergent overall. Local alignments are often 
preferable, but can be more difficult to calculate because of 
the additional challenge of identifying the regions of similar 
ity. A variety of computational algorithms have been applied 
to the sequence alignment problem. These include slow but 
formally correct methods like dynamic programming and 
also efficient, heuristic algorithms or probabilistic methods 
designed for large-scale database search, that do not guaran 
tee to find best matches. 
0272 Global alignments, which attempt to align every 
residue in every sequence, are most useful when the 
sequences in the query set are similar and of roughly equal 
size. A general global alignment technique is the Needleman 
Wunsch algorithm, which is based on dynamic programming. 
Local alignments are more useful for dissimilar sequences 
that are suspected to contain regions of similarity or similar 
sequence motifs within their larger sequence context. The 
Smith-Waterman algorithm is a general local alignment 
method also based on dynamic programming. 
0273 Pairwise sequence alignment methods are used to 
find the best-matching piecewise (local) or global alignments 
of two query sequences. The three primary methods of pro 
ducing pairwise alignments are dot-matrix methods, dynamic 
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programming, and word methods; however, multiple 
sequence alignment techniques can also align pairs of 
sequences. Although each method has its individual strengths 
and weaknesses, all three pairwise methods have difficulty 
with highly repetitive sequences of low information con 
tent—especially where the number of repetitions differ in the 
two sequences to be aligned. One way of quantifying the 
utility of a given pairwise alignment is the maximum unique 
match (MUM), or the longest subsequence that occurs in 
both query sequence. Longer MUM sequences typically 
reflect closer relatedness. Preferred methods to determine 
identity and/or similarity are designed to give the largest 
match between the sequences tested. Methods to determine 
identity and similarity are codified in publicly available com 
puter programs. Preferred computer program methods to 
determine identity and similarity between two sequences 
include, but are not limited to, the GCG program package, 
including GAP (Devereux et al., Nuc. Acids Res. 12: 387 
(1984); Genetics Computer Group, University of Wisconsin, 
Madison, Wis.), BLASTP. BLASTN, and FASTA (Atschulet 
al., J. Mol. Biol. 215:403-10 (1990)). The BLASTX program 
is publicly available from the National Center for Biotech 
nology Information (NCBI) and other sources (Altschuletal. 
BLAST Manual (NCB NLM NIH, Bethesda, Md.); Altschul 
et al., 1990, supra). The well-known Smith Waterman algo 
rithm may also be used to determine identity. 
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0274. By way of example, using the computer algorithm 
GAP (Genetics Computer Group), two polypeptides for 
which the percent sequence identity is to be determined are 
aligned for optimal matching of their respective amino acids 
(the “matched span’, as determined by the algorithm). A gap 
opening penalty (which is calculated as 3.x the average diago 
nal; the “average diagonal” is the average of the diagonal of 
the comparison matrix being used; the "diagonal is the score 
or number assigned to each perfect amino acid match by the 
particular comparison matrix) and a gap extension penalty 
(which is usually 0.1x the gap opening penalty), as well as a 
comparison matrix such as PAM 250 or BLOSUM 62 are 
used in conjunction with the algorithm. Preferred parameters 
for polypeptide sequence comparison include the following: 
Algorithm: Needleman and Wunsch, J. Mol. Biol. 48: 443-53 
(1970). Comparison matrix: BLOSUM 62 from Henikoffet 
al., Proc. Natl. Acad. Sci. U.S.A. 89: 10915-19 (1992). 
0275 Other exemplary algorithms, gap opening penalties, 
gap extension penalties, comparison matrices, thresholds of 
similarity, etc. may be used by those of skill in the art, includ 
ing those set forth in the Program Manual, WisconsinPack 
age, Version 9, September, 1997. The particular choices to be 
made will depend on the specific comparison to be made, 
such as DNA to DNA, protein to protein, protein to DNA; and 
additionally, whether the comparison is between given pairs 
of sequences (in which case GAP or BestFit are generally 
preferred) or between one sequence and a large database of 
sequences (in which case FASTA or BLASTA are preferred). 

SEQUENCE LIST 

SEQ 

1. 

Description 

Heavy Chain 
2. 12.1.fx. 
CDRS underlined 

Light Chain 
2. 12.1.fx. 
CDRS underlined 

HC variable 
2. 12.1.fx. 

HC constant 
2. 12.1.fx. 

LC variable 
2. 12.1.fx. 

Human CLK 1-106 

(Km (3) X = A/x = W 
K' bold & underlined 
2. 12.1.fx. 

Sequence 

QVOLVESGGG LWKPGGSLRL 
ISSSGSTRDY ADSWKGRFTI 

VETTFYYYYY GMDVWGOGTT 
GCVR)YFPE PWTWSWNSGA 

FGTOTYTCNV DHKPSNTKVD 
PKDTMTSRT REVTCVVVDV 

NSTFRVVSVL TVVHODWLNG 
VYTLPPSRE EMTKNCVSLT 
MSGSFF YSKTVKSR 

DIOMTOSPSS LSASVGDRVT 
ASRLOSGWPS RFSGSGSGTE 
GTKLWIKRTV AAPSVFIFPP 

DNALOSGNSQ ESVTEQDSKD 
SSPWTKSFN RGEC 

QVOLVESGGG LWKPGGSLRL 
ISSSGSTRDY ADSWKGRFTI 

VETTFYYYYY GMDVWGOGTT 

SCAASGFTFS DYYMSWIRQA PGKGLEWVSY 
SRDNAKNSLY LOMNSLRAED TAVYYCVRDG 
WTVSSASTKG PSVFPAPCS RSTSESTAA 

LTSGVHTFPA VLQSSGLYSL SSVVTVPSSN 
KTVERKCCVE CPPCPAPPVA GPSWFFPPK 

SHEDPEVOFN WYVDGVEVHN AKTKPREECF 
KEYKCKVSNK GLPAPIEKTI SKTKGOPREP 
CLVKGFYPSD IAVEWESNGO PENNYKTTPP 
WQOGNVFSCS VMHEALHNHY TOKSLSLSPGK 

ITCRASQDIR RDLGWYOOKP GKAPKRLIYA 
FTLTISSLQP EDFATYYCLQ HNNYPRTFGQ 
SDECLKSGTA SVVCLLNNFY PREAKVQWKV 
STYSLSSTLT LSKADYEKHK VYACEVTHOG 

SCAASGFTFS DYYMSWIRQA PGKGLEWVSY 
SRDNAKNSLY LOMNSLRAED TAVYYCVRDG 
WT 

WSSASTKG PSVFPAPCS RSTSESTAA, GCVK)YFPE PWTWSWNSGA 

LTSGVHTFPA VLQSSGLYSL 
KTVERKCCWE CPPCPAPPVA 

SHEDPEVOFN WYVDGVEVHN 
KEYKCKVSNK GPAPTEKTI 

CLVKGFYPSD IAVEWESNGO 
WQOGNVFSCS VMHEALHNHY 

DIOMTOSPSS LSASVGDRVT 
ASRLOSGWPS RFSGSGSGTE 
GTKLWIKR 

TVAAPSVFIF PPSDEOLKSG 
SQESVTEQDS KDSTYSLSST 
FNRGEC 

SSVVTVPSSN FGTOTYTCNV DHKPSNTKVD 
GPSVFIFK PKDTMSRT REVTCVVVDV 

AKTKPREEOF NSTFRVVSVL TVVHODWLNG 
SKTKGOPREP OVYTLPPSRE EMTKNCVSLT 
PENNYKTTPP MLSDGSFF YSKTVKSR 

TOKSLSLSPGK 

ITCRASQDIR RDLGWYOOKP GKAPKRLIYA 
FTLTISSLQP EDFATYYCLQ HNNYPRTFGQ 

TASVVCLLNN FYPREAKVOW KVDNALOSGN 
LTLSKADYEK HKWYACEVTH QGLSSPVTKS 




























































































































































































































































































































































































































































