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Figure 10
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Figure 21
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Figure 23B
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Figure 25A
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Figure 25B
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Figure 26

1YY9_D|PDBID|CHAIN|SEQUENCE QVQLKQSGPGLVQPSQSLSITCIVSGEFSLINYGVHWVE
2R56_H|PDBID|CHAIN|SEQUENCE QVSLRESGGGLVQPGRSLRLSCTASGF TFRHHGMIWVR

KK Ke e KK KKK KK . KK s e KK KKK e e e K. KKK K e KKKXKKKK o

1YY9_D|PDBID|CHAIN|SEQUENCE VIWSGGNIDYNIPFTISRLSINKDNSKSQVEFFKMNSLQSNDTAIYYCARAL 99
2R56_H|PDBID|CHAIN|SEQUENCE LSGSGIKTHFADSVKGRETISRDNSNNILYLQMDNVRDEDTAIYYCAKAK
100

* % . K% . K. K . KKK . e e e K. .. s KKKKK KKK o %

1YY9_D|PDBID|CHAIN|SEQUENCE TYYDY-EFAYWGQGTLVIVSAASTKGPSVEPLAPSSKSTSGGTAALGCLV
148
2R56_H|PDBID|CHAIN|SEQUENCE RVGATGYFDLWGRGILVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLV
150

* KK e AKAK KKK s KAX KA KA AKX AKX A AKX AKX KA KAKRKAKR KK KKK K KR K

1YY9_D|PDBID|CHAIN|SEQUENCE KDYFPEPVIVSWNSGALTSGVHIFPAVLQSSGLYSLSSVVIVPSSSLGTQ
198
2R56_H|PDBID|CHAIN|SEQUENCE KDYFPEPVIVSWNSGALTSGVHIFPAVLQSSGLYSLSSVVIVPSSSLGTQ
200

KKK A A K A A A A A A A A A A A AR A A A A A A A A KRR KA AR KR AKAAKA KR RKA KRR KRR AR KRKR KK

1YY9_D|PDBID|CHAIN|SEQUENCE TYICNVNHKPSNIKVDKRVEPKS 221
2R56_H|PDBID|CHAIN|SEQUENCE TYICNVNHKPSNIKVDKKAEP-- 221

KHEXKKKKKKKKAKKKAKRKKK o * %
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Figure 27
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Figure 28
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Figure 29
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Figure 31
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Figure 32

1. Standard Solid
phase synthesis;
2. Allyl deprotection;
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Figure 33

Figure 34

0O NH
NHR"
Modified Arg8

R = alkyl, substituted alkyl, aromatic or NHR"
where R™ = alkyl, substituted alkyl, aromatic
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Figure 37

Dose Dependent Inhibition of Cetuximab Interaction with
Fluorescein-labeled Peptide by Unlabeled Peplide

et

2

& HHERR

N

S ST o

R R £
— N
a8 N

a0 S N

g L

5 ST N

XY AT

o

® Y

Y A

=

[

Y EY o e
[ERE S & Ar (W E

Concertration of Linlabeled Feplide Uil




WO 2013/055404

Figure 38

40/75

PCT/US2012/032938




PCT/US2012/032938
41/75

WO 2013/055404

Figure 39
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Figure 39 (cont’d)
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Figure 39 (cont’d)
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Figure 39 (cont’d)
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Figure 39 (cont’d)
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Figure 40
SEQID NO: 15 16 17 18
Data Collection
Space group P2,2:2, P2,2:24 P2,2:24 P2,2:2;
Cell dimensions
a, b, c (A) 64.33, 82.84, 64.20, 82.50, 64.02, 82.83, 64.28, 83.25,
212.32 212.49 212.10 212.30
o, B, v(°) 90.0, 90.0, 90.0 90.0, 90.0,90.0 90.0, 90.0, 90.0 90.0, 90.0, 90.0
Resolution (A) 30.00-2.24 32.99-2.53 34.36-2.48 33.19-2.48
(2.45-2.24) (2.60-2.53) (2.54-2.48) (2.54-2.48)
Rmrgd-F 0.070 (0.281) 0.066 (0.334) 0.065 (0.312) 0.072 (0.331)
I/o(1) 19.05 (5.92) 24.74 (5.21) 24.88 (4.97) 23.52 (4.68)
Completeness (%) 99.1 (99.1) 97.6 (91.3) 99.4 (92.6) 99.1 (90.3)
Redundancy 5.2 (5.4) 4.9 (4.5) 6.19 (4.27) 4.61 (3.16)
Refinement
Resolution (A) 2.24 2.53 2.48 2.48
No. reflections 55,026 37,650 40,641 41,098
Ruwork/Rree 18.0/22.8 17.2/23.8 17.8/22.0 17.4/22.9
No. atoms
Protein 6526 6514 6551 6541
Meditope 174 291 (198)* 212 218
Water 507 392 511 469
B-factors
Protein
Fab 38.16 27.79 25.74 25.23
Meditope 49.08 43.40 (27.51)* 31.78 31.52
Water 41.78 28.05 28.32 29.65
r.m.s.d
Bond lengths (A) 0.007 0.005 0.007 0.008
Bond angles (°) 1.093 0.903 1.091 1.106
Ramachandran
favored/allowed/disallowed 96.9/3.1/0.0 96.8/3.2/0.0 97.6/2.4/0.0 97.2/2.7/0.1

* 3 meditopes in asymmetric unit. Data in parenthesis refer to the meditopes in the meditope binding
pocket characteristic for the WT meditope
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Figure 40 (cont’d)
SEQID NO: 21 22 23 24
Data Collection
Space group P2,2:2, P2,2:24 P2,2:24 P2,2:2;
Cell dimensions
a b o (A) 64.38, 82.87, 64.24, 83.14, 64.30, 83.39, 64.46, 83.21,
213.00 211.94 212.73 212.44
o, B,v(°) 90.0, 90.0, 90.0 90.0, 90.0,90.0 90.0, 90.0, 90.0 90.0, 90.0, 90.0
Resolution (A) 32.65-2.53 33.15-2.48 33.23-2.49 34.96-2.62
(2.60-2.53) (2.55-2.48) (2.55-2.49) (2.69-2.62)
[ — 0.129 (0.837) 0.044 (0.153) 0.056 (0.219) 0.125 (0.470)
I/o(1) 23.46 (7.34) 25.24 (9.23) 19.83 (6.03) 15.21 (3.87)
Completeness (%) 99.6 (98.1) 95.1 (72.3) 99.6 (95.4) 98.6 (97.7)
Redundancy 3.91 (3.41) 5.2 (4.6) 5.0 (3.66) 4.95 (5.05)
Refinement
Resolution (A) 2.53 2.48 2.49 2.62
No. reflections 38,821 39,080 40,816 34,738
Ruwork/Rree 19.1/24.7 17.9/22.86 17.1/22.3 18.4/23.5
No. atoms
Protein 6535 6554 6525 6529
Meditope 202 208 198 174
Water 327 493 511 380
B-factors
Protein
Fab 26.57 24.08 24.89 2547
Meditope 31.61 27.64 30.40 26.45
Water 28.48 29.37 29.15 28.75
r.m.s.d
Bond lengths (A) 0.008 0.003 0.007 0.002
Bond angles (°) 1.185 0.742 1.103 0.618
Ramachandran
favored/allowed/disallowed 97.2/2.7/0.1 96.9/3.1/0.0 97.1/2.9/0.0 96.3/3.7/0.0
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Figure 40 (cont’d)
SEQID NO: 25 31 32 33
Data Collection
Space group P2,2:2, P2,2:24 P2,2:24 P2,2:24
Cell dimensions
a b o (A) 64.10, 83.16, 64.22, 82.53, 64.28, 82.64, 64.16, 82.46,
212.32 212.53 212.50 212.05
90.0, 90.0, 90.0, 90.0, 90.0, 90.0, 90.0, 90.0,
a B,7(°)
90.0 90.0 90.0 90.0
Resolution (A) 33.14-2.55 33.00-2.80 30.00-2.55 32.51-2.49
(2.62-2.55) (2.67-2.60) (2.62-2.55) (2.55-2.49)
Rmrgd-F 0.094 (0.374) 0.093 (0.385) 0.085(0.365)  0.039 (0.163)
I/o(1) 19.13 (4.60) 16.79 (4.65) 20.27 (4.54) 31.38 (9.58)
Completeness (%) 99.4 (94.1) 95.8 (93.7) 96.7 (91.5) 99.6 (96.1)
Redundancy 4.33 (3.96) 4.35 (4.36) 51 (5.1) 5.01 (3.61)
Refinement
Resolution (A) 2.55 2.60 2.55 2.49
No. reflections 37701 34,156 36,560 40,266
Ruwork/Rree 17.8/22.5 18.8/23.1 18.7/22.7 16.9/22.0
No. atoms
Protein 6517 6527 6545 6509
Meditope 190 192 188 174
Water 404 338 332 471
B-factors
Protein
Fab 25.98 21.36 27.94 25.70
Meditope 26.64 24.70 29.73 53.33
Water 28.08 22.78 29.40 31.55
r.m.s.d
Bond lengths (A) 0.008 0.003 0.002 0.003
Bond angles (°) 1.122 0.777 0.631 0.771
Ramachandran
favored/allowed/disallowed 96.5/3.4/0.1 97.4/2.6/0.0 96.2/3.8/0.0 97.2/2.8/0.0
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Figure 40 (cont’d)
SEQID NO: 34 35 36 37
Data Collection
Space group P2,2:2, P2,2,2; P2,2,2; P2,2:24
Cell dimensions
a b o (A) 64.18, 82.66, 63.97, 82.50, 64.01, 82.21, 64.04, 82.51,
211.91 211.88 211.90 211.54
o, B,v(°) 90.0, 90.0,90.0 90.0,90.0,90.0 90.0,90.0,90.0 90.0,90.0, 90.0
Resolution (A) 33.02-2.50 32.95-2.50 34.14-2.51 34.22-2.48
(2.56-2.50) (2.62-2.55) (2.58-2.51) (2.55-2.48)
[ — 0.047 (0.177) 0.094 (0.405) 0.046 (0.238) 0.039 (0.144)
I/o(1) 30.78 (9.25) 17.76 (3.68) 25.22 (6.50) 30.13 (8.86)
Completeness (%) 99.8 (99.0) 99.0 (90.1) 98.5 (92.3) 99.4 (92.5)
Redundancy 6.02 (4.70) 4.00 (3.70) 412 (3.52) 5.77 (4.14)
Refinement
Resolution (A) 2.50 2.55 2.51 2.48
No. reflections 39,848 37,028 38,565 40,290
Ruwork/Rree 16.9/22.5 16.9/21.4 19.0/23.9 17.9/23.5
No. atoms
Protein 6507 6555 6528 6535
Meditope 182 190 218 187
Water 503 285 338 454
B-factors
Protein
Fab 21.62 32.02 34.24 26.67
Meditope 40.13 38.42 47.05 48.78
Water 27.78 33.79 32.96 31.14
r.m.s.d
Bond lengths (A) 0.004 0.005 0.003 0.008
Bond angles (°) 0.876 0.904 0.749 1.120
Ramachandran
favored/allowed/disallowed 97.3/2.7/0.0 96.4/3.6/0.0 96.4/3.5/0.1 96.0/4.0/0.0




WO 2013/055404 PCT/US2012/032938
50/75
Figure 40 (cont’d)
SEQID NO: 38 39 40 41
Data Collection
Space group P2,2,2, P2,2,2; P2,2:24 P2,2:2;
Cell dimensions
a, b, c (A) 64.05, 83.18, 64.14, 83.19, 64.21, 83.04, 64.34, 82.57,
212.26 212.46 212.26 212.05
o, B, v(°) 90.0, 90.0,90.0  90.0, 90.0,90.0 90.0, 90.0,90.0 90.0, 90.0, 90.0
Resolution (A) 33.13-2.50 33.16-2.48 34.40-2.48 34.29-2.48
(2.56-2.50) (2.55-2.48) (2.54-2.48) (2.54-2.48)
Rmrgd-F 0.084 (0.375) 0.054 (0.186) 0.051 (0.184) 0.035 (0.147)
I/o(1) 20.51 (4.31) 29.15 (8.34) 30.80 (7.93) 38.15 (11.37)
Completeness (%) 99.2 (92.2) 99.3 (93.2) 99.4 (93.6) 98.2 (91.1)
Redundancy 6.26 (4.94) 5.79 (4.10) 5.40 (3.86) 6.17 (4.25)
Refinement
Resolution (A) 2.50 2.48 2.48 2.48
No. reflections 39,826 40,872 40,869 40,195
Ruwork/Rree 19.1/24.0 18.1/23.3 17.8/22.4 18.6/23.8
No. atoms
Protein 6524 6539 6499 6539
Meditope 190 192 192 192
Water 361 485 466 475
B-factors
Protein
Fab 26.19 19.15 20.04 20.24
Meditope 33.05 26.02 26.61 27.05
Water 28.90 24.13 24.30 24.57
r.m.s.d
Bond lengths (A) 0.004 0.003 0.007 0.007
Bond angles (°) 0.822 0.760 1.071 1.125
Ramachandran
favored/allowed/disallowed 96.6/3.4/0.0 96.8/3.1/0.1 97.0/2.9/0.1 96.9/3.0/0.1
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Figure 40 (cont’d)
SEQID NO: 42 43 44 46
Data Collection
Space group P2,2,2, P2,2,2, P2,2,2, P2,2,2,
Cell dimensions
a b o (A) 64.086, 82.71, 64.14,82.57, 64.28, 83.05, 63.95, 82.38,
212.39 212.07 212.37 211.54
o, B, v(°) 90.0, 90.0, 90.0  90.0, 90.0,90.0  90.0, 90.0,90.0 90.0, 90.0, 90.0
Resolution (A) 34.74-2.48 34.26-2.55 32.71-2.55 34.17-2.50
(2.54-2.48) (2.61-2.55) (2.62-2.55) (2.56-2.50)
Rmrgd-F 0.045 (0.209) 0.101 (0.482) 0.078 (0.313) 0.066 (0.337)
I/o(1) 28.89 (7.15) 20.57 (3.85) 21.03 (4.48) 20.98 (4.11)
Completeness (%) 98.7 (89.6) 99.2 (93.0) 97.6 (95.1) 99.1 (90.6)
Redundancy 5.85 (4.14) 5.49 (4.89) 4.47 (4.69) 3.92 (3.01)
Refinement
Resolution (A) 2.48 2.55 2.55 2.50
No. reflections 40,599 37,507 37,078 39,231
Ruwork/Rree 17.2/21.8 19.8/25.2 18.2/22.3 18.2/22.9
No. atoms
Protein 6539 6531 6522 6520
Meditope 185 182 190 198
Water 490 338 459 412
B-factors
Protein
Fab 21.04 31.73 23.90 27.12
Meditope 26.53 39.04 37.29 37.46
Water 24.76 31.88 28.49 29.83
r.m.s.d
Bond lengths (A) 0.007 0.004 0.003 0.004
Bond angles (°) 1.136 0.755 0.767 0.921
Ramachandran
favored/allowed/disallowed 97.1/2.9/0.0 96.6/3.4/0.0 96.5/3.5/0.0 96.9/3.1/0.0
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Figure 40 (cont’d)
SEQID NO: 49 51 52 53
Data Collection
Space group P2,2:2, P2,2:24 P2,2:2; P2,2:24
Cell dimensions
. 64.24, 82.94, 64.11, 82.47, 64.27,82.74, 64.15, 82.75,
b 212.4 212.49 212.37 211.67
a, B, 7 (°) 90.0, 90.0, 90.0 90.0,90.0,90.0 90.0,90.0,90.0 90.0,90.0,90.0
Resolution (A) 34.38-2.52 34.23-2.48 34.79-2.49 33.03-2.50
(2.59-2.52) (2.54-2.48) (2.55-2.49) (2.56-2.50)
Rmrgd-F 0.057 (0.196) 0.087 (0.374) 0.067 (0.308) 0.059 (0.238)
I/o(1) 26.03 (7.14) 18.64 (4.04) 27.61 (5.79) 21.92 (5.96)
Completeness (%) 97.4 (91.4) 99.1 (90.3) 99.1 (94.2) 98.4 (91.0)
Redundancy 4.60 (3.89) 4.76 (3.19) 4.54 (3.53) 4.30 (3.12)
Refinement
Resolution (A) 2.52 2.48 2.49 2.50
No. reflections 38,211 40,649 40,191 39,261
Ruwork/Rree 18.6/22.9 18.1/22.9 17.3/22.9 18.0/23.4
No. atoms
Protein 6587 6544 6529 6549
Meditope 196 197 185 208
Water 363 438 454 361
B-factors
Protein
Fab 23.36 23.05 21.47 25.78
Meditope 27.69 33.77 27.91 47.45
Water 25.75 26.89 25.45 28.54
r.m.s.d
Bond lengths (A) 0.006 0.008 0.007 0.005
Bond angles (°) 1.079 1.164 1.076 0.970
Ramachandran
96.9/3.1/0.0 97.3/2.7/0.0 96.9/3.1/0.0 96.9/3.0/0.1

favored/allowed/disallowed
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Figure 40 (cont’d)
SEQID NO: 54 55
Data Collection
Space group P2,2:2, P2,2,2;
Cell dimensions
a b, o (A) 64.58, 83.08, 64.18, 82.89,
211.83 212.90
o, B,v(°) 90.0, 90.0,90.0 90.0, 90.0, 90.0
Resolution (A) 33.17-2.48 34.82-2.50
(2.55-2.48) (2.57-2.50)
Rmrgd-F 0.036 (0.169) 0.064 (0.245)
I/o(1) 34.78 (9.23) 20.15 (5.87)
Completeness (%) 98.0 (85.0) 99.6 (96.1)
Redundancy 5.47 (4.28) 4.68 (3.53)
Refinement
Resolution (A) 2.48 2.50
No. reflections 40,269 40,034
Ruwork/Rree 19.0/23.0 16.8/21.8
No. atoms
Protein 6577 6569
Meditope 184 194
Water 294 501
B-factors
Protein
Fab 37.76 20.94
Meditope 50.14 28.28
Water 36.97 25.34
r.m.s.d
Bond lengths (A) 0.004 0.007
Bond angles (°) 0.864 1.095
Ramachandran
favored/allowed/disallowed 97.1/2.8/0.1 96.9/3.1/0.0

PCT/US2012/032938
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Figure 41
Diphenyl alanine, position 3
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Figure 44
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Figure 45
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Figure 46
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Figure 50

White Sticks: 5-dipheylalanine meditope bound to trastuzumab MeMab; b
Dark Grey Sticks: 5-diphenylalanine meditope bound to cetuximab;
Outlined Sticks show Fab residues.
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Figure 51
Trastuzumab vs Meditope-Enabled Memab Meditope Enabled Memab on Cetuximab
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Figure 52
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Figure 54
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Figure 55
A.
IgG2|P01859|1-98 ASTKGPSVFPLAPCSRSISESTAALGCLVKDYFPEPVIVSWNSGALTISGVHTFPAVLQSS 60
IgG4 |P01861|1-98 ASTKGPSVFPLAPCSRSTISESTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLQSS 60
IgG3|P01860|1-98 ASTKGPSVFPLAPCSRSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLQSS 60
IgGl|P01857|1-98 ASTKGPSVFPLAPSSKSTISGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLQSS 60

*************.*:*** .‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k**********************
sp|P01859|1-98 GLYSLSSVVIVPSSNEGTIQIYTCNVDHKPSNTKVDKIV 98 (SEQ ID NO: 64)
sp|P01861|1-98 GLYSLSSVVIVPSSSLGTKIYTICNVDHKPSNTKVDKRV 98 (SEQ ID NO: 65)
sp|P01860|1-98 GLYSLSSVVIVPSSSLGTIQIYTCNVNHKPSNTIKVDKRV 98 (SEQ ID NO: 66)
sp|P01857|1-98 GLYSLSSVVIVPSSSLGTIQIYICNVNHKPSNTKVDKKV 98 (SEQ ID NO: 67)

KKK KAXKXKKXKKAKKKAKAKX KKk KAKXKKKX KAKKXKKKKKKRK* *
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Figure 56
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WT DIQLTQSPSSLSASVGDRVTITCRAGESVDIFGVGFLHWY

Medi DIQLTQSPVILSASVGDRVTIITCRAGESVDIFGVGFLHWY
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WT QQKPGKAPKLLIYRASNLESGVPSRFSGSGSRTDFTLTISSLQPEDFATYYCQQTNEDPY

Medi QQKTNGSPKLLIYRASNLESGVPSRFSGSGSRTDFTLTISSLQPEDIADYYCQQTNEDPY
70 80 90 100 110 120
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WT TFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGAASVVCLLNNEF YPREAKVOQWKVDNALQS

Medi TFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGAASVVCLLNNEF YPREAKVOQWKVDNALQS
130 140 150 160 170 180
190 200 210 220 230

WT GNSQESVTIEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

Medi GNSQESVTIEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC
190 200 210 220 230
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Figure 58

meditope variants vs M5A 8M lgG immohbilized at 5000 RU

CQFDA(dipheny)SRRRLKC

Hae 438487 M

eacenirations are 5 2, 0.4 ang .08 ufd
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Figure 59
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Figure 60
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Figure 61
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