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Fig. S1 Comparison of the corresponding mutational sites of the Fabs studied in this work. The
light chain and heavy chain were colored in pink and lime respectively. Hydrophobic,
hydrophilic, cationic, and anionic residues are colored in white, green, blue, and red respectively.
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Fig. S2 Available crystal structures of solanezumab and CreneFab suggested similar V domain
and different V-C domain orientation. The three crystal structures were superimposed on the V
domain. The crystal structures of solanezumab-bind (4xxd), CreneFab-apo (4kmv), and
CreneFab-bind (4kna) were colored by red, blue and green respectively.



Fig. S3. Initial and final snapshots of the complexes between the AB-5mer and crenezumab with
a.21-25 and b.13-15 as epitope. Light chain, heavy chain of Fab and A Smer are colored by blue,
red, and grey respectively.



T T - T Y T

144 Cmabs
’!\ Cmab3a
Cmab3c i
Cmab5d
Cmab5e |
?
= | |
4 |
-w M
W
2
0 1 < T H T - T v T . T 3d Ll Ll Al / T v
0 20 40 60 80 100 120 140 160 180 200
Simulation Time (ns)
b.
30 T L T L)
)"‘A'
251 Moy
I
20 1
8 4
& 15
4 i

10+

‘o A
Cmabl6a|
Cmab16b
Cmabl6

54,

0

0 20 40 60 80 100 120 140 160 180 200
Simulation Time (ns)

Fig. S4. RMSDs of the complexes between crenezumab and a. AB 5mer, b. AR 16mer during
MD simulation.
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Fig. S5. Initial and final snapshots of three AB-16mer/crenezumab complexes. Light chain, heavy
chain of Fab and AP 16mer are colored by blue, red, and grey respectively.



Ll 1 Ll 1

-200 -/ M solanezumab
B crenezumab

I CreneFab =

-150

-100

-50 -

Binding Energy (kcal/mol)

Tmer - S5mer - 16mer

Fig. S6 Summary of the binding energies between Fabs and AP species. Binding energies of
solanezumab, crenezumab, and CreneFab are colored by black, red and blue respectively.



Table S1. Sequence alignment of light chain and heavy chain (Fab region) of Solanezumab,

Crenezumab, and chimera. Identical, similar and different residues are colored by black, grey,

and white separately.

Solanezumab LC
Crenezumab LC
Chimera LC

Solanezumab LC
Crenezumab LC
Chimera LC

Solanezumab LC
Crenezumab LC
Chimera LC

Solanezumab LC
Crenezumab LC
Chimera LC

Solanezumab LC
Crenezumab LC
Chimera LC

Solanezumab HC
Crenezumab HC
Chimera HC

Solanezumab HC
Crenezumab HC
Chimera HC

Solanezumab HC
Crenezumab HC
Chimera HC

Solanezumab HC
Crenezumab HC
Chimera HC

Solanezumab HC
Crenezumab HC
Chimera HC

DMVMTQSPLSLPVTIRGEOPASISCRSSQSLEY SIBGINIY LHWELOKPGQS PJa
DEVMTQSPLSLPVTHGIRPASTISCRSSQSLMY SNGBEYY LHWYLOKPGQS Pl
DEVMTOSPLSLPVTHHGIRPASTSCRSSQSLMY SNGBMY LHWYL.OKPGQS Pl

LLIYKVSNRESGVPDRESGSGSGTDEFTLKISRVEAEDVGVYYCSQSTHVP
LLIYKVSNRESGVPDRESGSGSGTDFTLKISRVEAEDVGVYYCSQSTHVP
LLIYKVSNREFSGVPDRESGSGSGTDFTLKISRVEAEDVGVYYCSQSTHVP

101
101
101

151
151
151

201
201
201

220
220
220

270
270
270

320
320
320

370
370
370

420
420
420

WTFGOGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREAK
WTFGOGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREAK
WTFGOGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREAK

VOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE

VTHQGLSSPVTKSENRGEC
VTHQGLSSPVTKSENRGEC
VTHQGLSSPVTKSENRGEC

EVOLVESGGGLVQPGGSLRLSCAASGEFTESIRYSMSWVROAPGKGLELVAE)
EVOLVESGGGLVQPGGSLRLSCAASGEFTFEFSHYEMSWVROAPGKGLELVAS]
EVOLVESGGGLVQPGGSLRLSCAASGFTFEFSHYEMSWVROAPGKGLELVAN]

INSNMGNSTYYPDEVKGRETISRDNAKNELYLOMNSLRAEDTAVYYCASGD
INSNGESTYYPDSVKGREFTISRDNAKNSLYLOMNSLRAEDTAVYYCASGD
INSNGESTYYPDSVKGREFTISRDNAKNSLYLOMNSLRAEDTAVYYCASGD

YWGOGTMVTVSSASTKGPSVFPLAPSISKSTSEETAALGCLVKDYFPEPVT
YWGOGTIVTVSSASTKGPSVFPLAP@SRSTSISITAALGCLVKDYFPEPVT
YWGOGTMVTVSSASTKGPSVFPLAPSISKSTSGETAALGCLVKDYFPEPVT

VSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVTVPSSSLGTETYMCNVINHK
VSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVTVPSSSLGTINTYIRCNVIBHK
VSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVTVPSSSLGTETYMCNVINHK




Table S2. Sequence of solanezumab and crenezumab Fab region in the numbering system of

Kabat and the simulation system.

Light chain Heavy chain
Kabat sola  cre Kabat sola  cre

1 1 ASP ASP 220 1 GLU GLU

2 2 VAL ILE 221 2 VAL VAL

3 3 VAL VAL 222 3 GLN GLN

4 4 MET MET 223 4 LEU LEU

5 5 THR THR 224 5 VAL VAL

6 6 GLN GLN 225 6 GLU GLU

7 7 SER SER 226 7 SER SER

8 8 PRO PRO 227 8 GLY GLY

9 9 LEU LEU 228 9 GLY GLY
10 10 SER SER 229 10 GLY GLY
11 11 LEU LEU 230 11 LEU LEU
12 12 PRO PRO 231 12 VAL VAL
13 13 VAL VAL 232 13 GLN GLN
14 14 THR THR 233 14 PRO PRO
15 15 LEU PRO 234 15 GLY GLY
16 16 GLY GLY 235 16 GLY GLY
17 17 GLN GLU 236 17 SER  SER
18 18 PRO PRO 237 18 LEU LEU
19 19 ALA ALA 238 19 ARG ARG
20 20 SER SER 239 20 LEU LEU
21 21 ILE ILE 240 21 SER SER
22 22 SER SER 241 22 CYS CYS
23 23 CYS CYS 242 23 ALA ALA
24 24 ARG ARG 243 24  ALA ALA
25 25 SER SER 244 25 SER SER
26 26 SER SER 245 26 GLY GLY
27 27 GLN GLN 246 27 PHE PHE
28 27A SER SER 247 28 THR THR
29 27B LEU LEU 248 29 PHE PHE
30 27C ILE VAL 249 30 SER SER
31 27D TYR TYR 250 31 ARG SER
32 27E SER SER 251 32 TYR TYR
33 28 ASP ASN 252 33 SER GLY
34 29 GLY GLY 253 34 MET MET
35 30 ASN ASP 254 35 SER SER
36 31 ALA THR 255 36 TRP TRP
37 32 TYR TYR 256 37 VAL VAL
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45
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47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

LEU
HSD
TRP
PHE
LEU
GLN
LYS
PRO
GLY
GLN
SER
PRO
ARG
LEU
LEU
ILE
TYR
LYS
VAL
SER
ASN
ARG
PHE
SER
GLY
VAL
PRO
ASP
ARG
PHE
SER
GLY
SER
GLY
SER
GLY
THR
ASP
PHE
THR
LEU
LYS
ILE

LEU
HSD
TRP
TYR
LEU
GLN
LYS
PRO
GLY
GLN
SER
PRO
GLN
LEU
LEU
ILE
TYR
LYS
VAL
SER
ASN
ARG
PHE
SER
GLY
VAL
PRO
ASP
ARG
PHE
SER
GLY
SER
GLY
SER
GLY
THR
ASP
PHE
THR
LEU
LYS
ILE

257
258
259
260
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264
265
266
267
268
269
270
271
272
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274
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76
77
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ARG
GLN
ALA
PRO
GLY
LYS
GLY
LEU
GLU
LEU
VAL
ALA
GLN
ILE
ASN
SER
VAL
GLY
ASN
SER
THR
TYR
TYR
PRO
ASP
THR
VAL
LYS
GLY
ARG
PHE
THR
ILE
SER
ARG
ASP
ASN
ALA
LYS
ASN
THR
LEU
TYR

ARG
GLN
ALA
PRO
GLY
LYS
GLY
LEU
GLU
LEU
VAL
ALA
SER
ILE
ASN
SER
ASN
GLY
GLY
SER
THR
TYR
TYR
PRO
ASP
SER
VAL
LYS
GLY
ARG
PHE
THR
ILE
SER
ARG
ASP
ASN
ALA
LYS
ASN
SER
LEU
TYR
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89
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SER
ARG
VAL
GLU
ALA
GLU
ASP
VAL
GLY
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TYR
TYR
CYS
SER
GLN
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THR
HSD
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THR
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ILE
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ARG
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ALA
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VAL
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TYR
TYR
CYS
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GLN
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THR
HSD
VAL
PRO
TRP
THR
PHE
GLY
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THR
LYS
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ILE
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ARG
THR
VAL
ALA
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PRO
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PHE
ILE
PHE
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LEU
GLN
MET
ASN
SER
LEU
ARG
ALA
GLU
ASP
THR
ALA
VAL
TYR
TYR
CYS
ALA
SER
GLY
ASP
TYR
TRP
GLY
GLN
GLY
THR
LEU
VAL
THR
VAL
SER
SER
ALA
SER
THR
LYS
GLY
PRO
SER
VAL
PHE
PRO
LEU

LEU
GLN
MET
ASN
SER
LEU
ARG
ALA
GLU
ASP
THR
ALA
VAL
TYR
TYR
CYS
ALA
SER
GLY
ASP
TYR
TRP
GLY
GLN
GLY
THR
THR
VAL
THR
VAL
SER
SER
ALA
SER
THR
LYS
GLY
PRO
SER
VAL
PHE
PRO
LEU
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SER
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LEU
LYS

SER

GLY
THR
ALA
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VAL
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CYS
LEU
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GLN
TRP
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SER
SER
LYS
SER
THR
SER
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THR
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LEU
GLY
CYS
LEU
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TYR
PHE
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GLU
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THR
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TRP
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SER
GLY
ALA
LEU
THR
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HSD
THR
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ALA
PRO
CYS
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SER

THR
SER

GLU
SER

THR
ALA
ALA
LEU
GLY
CYS
LEU
VAL
LYS
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TYR
PHE
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GLU
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THR
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TRP
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GLY
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THR
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HSD
THR
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GLU
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LYS
ASP
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ALA
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Table S3 RMSD (A) of the three crystal structures by comparing of full mab, V domain and C
domain using Pymol align module.

5kmv-5kna 5kmv-4xxd 5kna -4xxd

Full mab 4.045 1.304 3.173
V domain 0.575 0.792 0.680

C domain 0.382 0.625 0.612




Table S4. Surface area of the antibody-antigen interface of selected complexes.

Antibody # of ISt 25 LC 2S HC ®H-bonds 3hydrophobic  S3electrostatic
chains

sola lmer 1889.7 39.8% 60.2% 106 14 9.2 59 3.9 2 13 0 13

5mer 1456.8 38.6% 61.4% 9.2 5 42 82 01 82 21 12 08

16mer 1818.7 42.8% 57.2% 146 7.7 6.9 0 0 0 47 35 12

Crenezumab lmer 17852 51.7% 483% 70 14 56 72 41 3.1 1 0 1

5mer 15055 46.7% 53.3% 138 7.2 66 06 03 03 21 1.1 09

16mer 1667.3 34.1% 659% 9.2 21 7.1 0 0 0 16 1 06

chimera lmer 1989.2 554% 446% 99 20 80 84 50 34 1 0 1

5mer 17245 393% 60.7% 94 64 3 7.6 1 66 24 24 0

16mer 887.1 6% 94% 5.2 0.2 5 0O 0 o0 o0 0O O

1 Total interface area.

2, Percentage of the surface area between light chain/heavy chain and Ap.

3. H-bonds, hydrophobic and electrostatic interactions are listed in total, with light chain and

heavy chain respectively.



Table S5. Contacts change between solanezumab and crenezumab in complex with Af12-28
Monomer.

Res#! Res#? Resname® Contact Resname* Contact Acontact®

250° 31" ARG 2.15 SER 0 2.15
54 49  TYR 2.4 TYR 0.86 1.54
220 1" GLU 098 GLU 0.05 0.93
252° 33" gER 2.78 GLY 1.85 0.93
41° 36~ pHE 0.89 TYR 0 0.89
61 56-  SER 1.07 SER 0.24 0.83
272 52A"  SER 1.18 SER 0.37 0.81
39 34~ His 0.79 HIS 0 0.79
317 94" gSER 1.92 SER 1.13 0.79
251 32" TYR 39 TYR 3.12 0.78
221 2¢ VAL 1.05 VAL 0.4 0.65
320 97" TYR 2.14 TYR 1.53 0.61
318 95"  @LYy 1.39 GLY 0.88 0.51
9% 91"  SER 1.19 SER 1.69 0.5
254 35" gSER 0.31 SER 0.77 0.46
31 27D TYR 02 TYR 0.64 0.44
319 96"  Asp 242 ASP 2 0.42
101 96 TRP 1.28 TRP 1.69 0.41
62 57  GLY 0.39 GLY 0 0.39
51 46 LEU 0.94 LEU 0.55 0.39
245 26" GLY 0.36 GLY 0 0.36
269° 76"  GLN 0.76 SER 0.45 031
271 52" AsSN 0.93 ASN 0.67 0.26
99 94  vyaAL 0.27 VAL 0.52 0.25

1. Residue number in the MD simulation.

2. Residue number in the Kabat sequence numering.
3. The residue names in solanezumab

4. The residue names in crenezumab.

5. Contact difference between the specific residue in solanezumab and crenezumab. Only
residues with Acontact > 0.25 were listed

6. The residues at this site is different between solanezumab and crenezumab.



Table S6. Details about the simulation systems in the search of A} 5Smer/16mer- Crenezumab

complexes
Model Antibody Antigen epitope  Total atoms Cations Anion water  Time (nS)  Esinding
Cmab5a  Crenezumab AP11-42 pentamer 13-15 227351 209 206 72695 100 379445
Cmab5  Crenezumab AP11-42 pentamer 13-15 192047 176 173 61249 200 398444
Cmab5c  Crenezumab AP11-42 pentamer 2125 206592 150 187 65788 100 5 a+45
Cmab5d  Crenezumab  AB11-42 pentamer 21-25 192978 176 174 61264 60 28,7444
Cmab5e  Crenezumab AP11-42 pentamer 21-25 196838 180 178 62548 60 289443
Cmabl6a Crenezumab AP11-42 16mer 1315 286697 266 252 90690 100 5436
Cmab16b Crenezumab AB11-42 16mer 1315 222443 203 189 69314 80 139246.2
Cmab16  Crenezumab AP11-42 16mer 1315 286625 266 252 90666 100

-195.846.3




Table S7. Contacts change between solanezumab and crenezumab in complex with
ABS5mer/16mer.

solanezumab crenezumab Acontact®

Res#! Res#* Resname Contact Resname Contact

Smer 32  27E*  SER 0 SER 2.84 2.84
247 28"  THR 0 THR 2.33 2.33
251 32" TYR 0 TYR 1.96 1.96
31 27D TYR 0 TYR 1.84 1.84
2504 31" ARG 2.2 SER 4.02 1.82
33 285 Agp 0.09  ASN 1.84 1.75
272 52A" SER 0 SER 0.99 0.99
319 96" Agp 0 ASP 0.89 0.89
61 56~  SER 0 SER 0.88 0.88
59 54 ARG 0 ARG 0.8 0.8
34 29 GLY 0 GLY 0.58 0.58
62 57 GLY 0 GLY 0.54 0.54
37 32 TYR 0 TYR 0.43 0.43

16mer 247 28"  THR 0 THR 2.06 2.06
35 30 ASN 0.04 ASP 1.8 1.76
249 30"  SER 0.11 SER 1.3 1.19
220 17 GLU 0 GLU 1.01 1.01
34 29" GLY 0.1 GLY 0.89 0.79
276 56" SER 0.96 SER 1.6 0.64
273 53" vAL 0.92 ASN 1.53 0.61
33 28-  Asp 0.75 ASN 1.34 0.59
37 325 TYR 0.02 TYR 0.54 0.52
98 93" His 0.01 HIS 0.31 0.3
61 56  SER 0 SER 0.25 0.25
319 96"  Asp 0.95 ASP 0.4 -0.55
250 31" ARG 3.28 SER 2.88 0.4

1. Residue number in the MD simulation.
2. Residue number in the Kabat sequence numering.

3. Contact difference between the specific residue in solanezumab and crenezumab. Only

residues with Acontact > 0.25 were listed

4. The residues at this site is different between solanezumab and crenezumab.



Table S8. The shortest distance from distant sites to Phe20 of peptide in the Fab/Ap monomer
complex.

chain Phe20 Lys16
'Res# name solan cren chimera
205 2GLY/GLY L 485 432 n/a
347 LYS/ARG H 525 388 n/a
410 GLN/LYS H 333 275 n/a
351 GLY/GLU H 449 330 n/a
352 GLY/SER H 389 328 n/a
413 ILE/THR H 305 262 n/a
417 ASN/ASP H 280 239 n/a
428 LYS/ARG H 313 269 n/a
431 PRO/SER H 406 366 n/a
433 SER/TYR H 472 442 n/a
434 CYS/GLY H 461 nla n/a

1. Residue number in the MD simulation.

2. The two residues indicated that the there is mutation between sola and cre. The first residue is
in solanezumab and the second one is in crenezumab.



Table S9.

Details about the simulated antibody-antigen complexes.

Model Antibody Antigen Template Total Water/Cation/Anion  Time
pdb atoms (ns)
Smab0 Solanezumab N/A 4xxd 99926 31084/85/91 200
Smabl Solanezumab AP12-28 monomer  4xxd 132308 41766/116/122 200
Smab5 Solanezumab AP11-42 pentamer  4xxd 227351 72695/209/206 200
Smab16 Solanezumab AB11-42 16mer 4xxd 286625 90666/266/252 200
CmabOa  Crenezumab N/A 5kmv 97092 30153/85/87 100
CmabOb  Crenezumab N/A 5kna 91058 28144/79/81 100
Cmabl Crenezumab AP12-28 monomer  5kna 112141 35067/99/101 100
Cmab5 Crenezumab AP11-42 pentamer  5kna 201298 64025/185/182 200
Cmab16 Crenezumab AP11-42 16mer 5kna 247395 77613/228/214 200
CHmab0a Crenezumab N/A 5kmv 143623 45609/129/132 100
chimera
CHmab0b  Crenezumab N/A 5kna 102520 31934/90/93 100
chimera
CHmabl  Crenezumab AP12-28 monomer  5kna 124916 39294/111/114 100
chimera
CHmab5  Crenezumab AP11-42 pentamer  5kna 206839 65846/189/187 200
chimera
CHmab16 Crenezumab APB11-42 16mer 5kna 258732 81521/238/226 200

chimera




