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Figure S1 — (A-B) RMSD values over time for short simulation replicas. (C-D) RMSD
values over time for long simulations of unbounded A».7. (E-F) Comparison of RMSF
values of residues in the unbounded state of AP2.7, considering short MD replicas and
long MD simulations.
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Figure S2 — Structural alignment between AP..7 conformations at the final atomic
coordinates, as provided by molecular dynamics simulations of Adu-Wild::AB2-7, Adu-
Mut::AB2-7, and AB2-7 alone. The conformations are colored in shades of green, purple,
and red, respectively.
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Figure S3 — RMSF of (A-C) wild and (D-F) mutated Aducanumab::A>.7 based on

heavy atoms.
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Figure S4 — Number of hydrogen bonds established in (A-D) Adu-HC::AB>.7, (E-H) Adu-
LC::AB27, and (I-L) water::AB»-7 interfaces. (A, E, and I) MD1, (B, F, and J) MD2, (C,

G, and K) MD3, and LMD-Wild (D, H, and L) data are illustrated.
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Figure S5 — Number of hydrogen bonds established in (A-D) Adu-HC::AB».7, (E-H) Adu-
LC::AB2-7, and (I-L) water::AB2-7 interfaces. (A, E, and ) MD4, (B, F, and J) MD5, (C,

G, and K) MD6, and LMD-Mut (D, H, and L) data are illustrated.

S6



Table S1 — Description of nonbonded interactions calculated on the Aducanumab::AB>-7
interface comprise hydrophobic, salt bridge, and hydrogen bond contacts. These
interactions were determined in the final atomic conformation of MDI1, MD2, MD3,
MD4, MD5, MD6, LMD-Wild (LMD-W), and LMD-Mut (LMD-M) samples.

Interaction Adu Residue ég;in AP Residue Sample (MD) Distance (A)
TRP52 Heavy  PHE4 MD1/MD2/MD3/MD6/LMD-W/
LYS57 Heavy  GLU3 MD6
LYS57 Heavy  PHE4 MD6
TYR59 Heavy GLU3 \’>/IVI/D|_1|\//|’\|gI.D|\2/|/M D4/MD5/MD6/LMD-
TYR59 Heavy  PHE4 MD4/MD5/MD6/LMD-W
LYS65 Heavy GLU3 \’>/IVI/DLl|\//|,\|g|.3|\2/|/M D3/MD4/MD5/LMD-
ILE102 Heavy  HIS6 MD1/MD3/MD4/MD6/LMD-W
ALA104 Heavy  ASP7 MD6
ARG105 Heavy  PHE4 MD2/MD4
ARG105 Heavy  ARGS5 MD2/MD4
ARG105 Heavy  ASP7 MD2/MD4
GLY107 Heavy  PHE4 MD1/MD2/MD3/MD4/LMD-W
GLY107 Heavy  HIS6 MD1/MD2/MD4/MD5/MD6/LMD-W
PRO108 Heavy  PHE4 LMD-W/LMD-M
PRO108 Heavy HIS6 xI/IDl/MDZIMD?:/MD4/MD5/MD6/LMD
Hydrophobic ASP1 Light ALA2 MD1/MD4/ LMD-W
ILE2 Light ARG5S MD3
GLN27 Light ARG5S MD3
TYR32 Light HIS6 MD1/MD2/MD5/MD6/LMD-W/LMD-M
TYR32 Light ASP7 MD6
SER91 Light HIS6 MD1/MD2/MD3/LMD-W
TYR91 Light HIS6 MD4/MD5/MD6/LMD-M
TYR92 Light ARG5 E/I'\I/ID Ig/l\\:lvl?f'/vl MDD_ﬁ/I/M D4/MD5/MD6/
TYR92 Light HIS6 \’>/Iv|/3|_2|\//|,\|gl.3|3|/MD4/MD5/MD6/LMD_
TYR92 Light ASP7 LMD-M
SER93 Light ALA2 MD1/MD3/MD4/MD5/LMD-W/LMD-M
SER93 Light PHE4 \’>/Iv|/3|_1|\//|,\|gl_3|\2/|/MD3/MD4/MD5/LMD_
SER93 Light ARG5S MD1/MD2/MD3/MD6/LMD-W
THR94 Light ALA2 MD1/MD3/MD4/MD5/LMD-W/LMD-M
THR94 Light GLU3 MD3/MD4/MD5/LMD-W
THR94 Light PHE4 MD1/MD2/MD4/MD5/LMD-M
PRO95 Light ALA2 MD1
LYS65(NZ) Heavy GLU3(OE1) MD4
Salt Bridge LYS65(NZ) Heavy  GLU3(OE2) MD3
ARG105(NH1) Heavy ASP7(0OD2) MD2
ASP1(0OD1) Heavy  ALA2(N) MD1/MD4/LMD-W 2.69/2.73/2.67
LYS57(NZ) Heavy GLU3(OE1) MD6 2.77
TYR59(OH) Heavy  GLU3(OE1l) MD6 2.66
TYR59(OH) Heavy  PHE4(N) MD6 3.02
LYS65(NZ) Heavy = GLU3(OE2) MD1/MD2/MD5/LMD-W/LMD-M 33; ; ggj Izl
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Hydrogen Bond
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Light
Light
Light
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Light
Light
Light

Light
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MD4

MD1/MD2/MD3/MD4/MD5/MD6/LMD
-W/LMD-M

MD3

MD2/MD3/MD4/MD5/MD6/LMD-
W/LMD-M

LMD-M
MD1
MD1/MD5
MD3

MD3

MD1
MD3/MD4

MD1/MD2/MD5/LMD-W/LMD-M

MD1/MD2/MD3/MD4/LMD-W/LMD-M

2.70
2.78/2.68

2.93

2.83/2.7412.90/
3.03/2.84/2.87/
2.79/3.14

2.87

2.98/3.26/3.10/
3.18/2.88/3.18/
2.84

2.69
2.70
2.79/2.75
2.86
2.79
2.62

3.02/3.22

3.06/3.28/3.06/
3.22/3.01
3.03/3.34/3.07/
3.11/3.10/2.79

Table S2 — Description of nonbonded interactions calculated on the Aducanumab::AB>7
interface comprise hydrophobic, salt bridge, and hydrogen bond contacts. These
interactions were determined in the representative conformations of MD2(Wild)
conformational ensemble (#0-#8).

Adu

Interaction Adu Residue Chain Ap Residue Sample (MD2) Distance (A)
TRP52 Heavy PHE4 HLIH2IHAI#T#8
TYR59 Heavy ALA2 #3/#5
TYR59 Heavy GLU3 #1/#2/#8
TYR59 Heavy PHE4 HOMLIH2H3IHAIHSHT
LYS65 Heavy GLU3 HOMLIH2IH3IHAIHE/H6/#T 48
ILE102 Heavy HIS6 HOMLIH2IH3IHAIHEIH6/#T 48
ALA104 Heavy ASP7 #8
ARG105 Heavy PHE4 HIH3IHAIHSIHTIH8
ARG105 Heavy ARG5 H2I#3#T
ARG105 Heavy HIS6 #H3IHT
ARG105 Heavy ASP7 H2I#51#7
GLY107 Heavy PHE4 HOIHLIH2/#5/#7/#8
GLY107 Heavy HIS6 HOIHLIH2#3IHAHS/H6/H#T1#8
Hydrophobic PRO108 Heavy PHE4 #2
PRO108 Heavy HIS6 HOIHLIH2I#3I#A41#6/#7/#8
ASP1 Light ALA2 HOIHLIH#2/#4
TYR32 Light HIS6 HOIHLIH2[#3#41#5/#6/#8
SER91 Light HIS6 HOIHLIH2#3IHAHS/H6/#T1#8
TYR92 Light ARG5 HOIHLIH2#3IHAHS/H6/H#T1#8
TYR92 Light HIS6 HLIH2I#3IHAIH5#6/#7/#8
TYR92 Light ASP7 #3/#4
SER93 Light ALA2 HOMHLIHT
SER93 Light PHE4 HOIHLIH2#3IHAH5/H#6/#T1#8
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SER93 Light ARG5 HOIH3IHAIHB/HT 8

THR94 Light ALA2 HOMLIH21HAIHT I8

THR94 Light GLU3 H1IH2I43HAIH5 6147148

THR94 Light PHE4 HOIMLIH3IHAISIHT

PRO95 Light GLU3 #3

LYS65(NZ) Heavy =~ GLU3(OEl) #2

Salt Bridge ARG105(NH1) Heavy  ASP7(0D2)  #3

ARG105(NH2) Heavy  ASP7(OD1)  #0

ASP1(OD1) Heavy  ALA2(N) #0/45 2.67/2.66

ASP1(0D2) Heavy  ALA2(N) #1142 2.64/2.71

LYS65(NZ) Heavy = GLU3(OE2)  #3/#6/#7 2.63/2.72/2.68

LYS65(NZ) Heavy  GLU3(OEL)  #O/#1/#4I#5/#7 /22'_7:(;2'65/ 2.57/2.65

ARGI105(NH1) Heavy  ARGS5(0) H2IH3IHT 2.64/2.71/2.87

ARGI105(NH1) Heavy  ASP7(0OD2)  #5 2.71

ARGI105(NH2) Heavy  ASP7(0OD2)  #2 2.87

ARGI105(NE)  Heavy  ASP7(OD1)  #5/47 2.97/2.88
2.64/2.75/2.85/2.64

Hydrogen Bond PRO108(0) Heavy HIS6(NE2) HOMLIH2H3IHAIHEIH6/#TI#8 g2/.26g/63.02/2.70/2.6

GLN27(0OE1) Ligt  ARG5(NH1) #3 3.06

TYR92(OH) Ligt  ARG5(NH2) #6 3.01
3.03/3.13/2.94/2.89

TYR92(0) Light HIS6(N) HOMLIH2 I3 IHAIHSIHBIHTI#8 /3.31/3.05/3.33/2.9
4/3.32

TYR92(OH) Light ~ ASP7(OD1)  #4 3.18

THR94(0G1) Light GLU3(OE1)  #3/#5/#6 2.59/2.68/2.79
3.25/3.31/3.27/2.95

THR94(0OG1) Light PHE4(N) HOMLIH2 I3 IHAIH5IHBIHTI#8 /2.88/2.92/3.05/3.0
D o1/5.31/3.0213.02

THR94(N) Light PHE4(0) HOMLIH2 I3 HAIH5 46T g2.89/3.05/2.99/2.8

Table S3 — Description of nonbonded interactions calculated on the Aducanumab::AB27
interface comprise hydrophobic, salt bridge, and hydrogen bond contacts. These
interactions were determined in the representative conformations of MD6(Wild)
conformational ensemble (#0-#7).

Interaction Adu Residue ég:in AP Residue Sample (MD6) Distance (A)
TRP52 Heavy PHE4 H1H2H3HAHO/HT
LYS57 Heavy ALA2 #3
LYS57 Heavy GLU3 #O/#3/#6
LYS57 Heavy PHE4 #O/H#1/#2/#31#6
TYRS9 Heavy GLU3 #O/H3/#4/#6
TYRS9 Heavy PHE4 #1H2/#A/#5
ILE102 Heavy HIS6 HOMHLH2HIHAHSIHOI#T
ARG105 Heavy PHE4 HOMH2/H#3 #4146
ARG105 Heavy ARG5S #1/#3
ARG105 Heavy HIS6 #5
ARG105 Heavy ASP7 #1H2/#4/#5
GLY107 Heavy PHE4 #4

S9



GLY107 Heavy  HIS6 HOM L H2 3 IHATHS 1H6/4#T
Hydrophobic PRO108 Heavy  HIS6 HOM L H2 3 IHATHS 1H6/#7
TYR32 Light ~ HIS6 HOM L H2 3 IHATHS 1H6/#7
TYR32 Light  ASP7 HOM 23 IH5/46
TYR91 Light ~ HIS6 HOM L H2 3 IHATHS 1H6/#7
TYR92 Light  ARGS B IHAIHS 47
TYR92 Light ~ HIS6 B3 HAIH6/#T
TYR92 Light  ASP7 #6
SER93 Light  ALA2 #1
SER93 Light  GLU3 #o/#s
SER93 Light ~ PHE4 #a7
SER93 Light ARG5S #ai7
THRY94 Light  GLU3 #
THRY94 Light ~ PHE4 #
Salt Bridge LYS57(NZ) Heavy  GLU3(OE2)  #0
LYS57(NZ) Heavy = GLU3(OE1)  #3/46 2.91/2.68
TYRS59(OH) Heavy  GLU3(OE1)  #0/46 2.74/2.44
TYRS59(OH) Heavy  GLU3(OE2) #3 2.56
TYRS59(OH) Heavy  PHE4(N) HO/#3/46 3.30/3.05/3.20
ARGIOS(NHI) Heavy  ARGS5(0) B1H2/H4145 2.72/3.04/3.33/2.93
ARGIOS(NE)  Heavy  ASP7(OD1)  #4 2.95
ARGIOS(NHI) Heavy  ASP7(OD1)  #1/#5 2.79/2.66
ARGIO5(NHI) Heavy  ASP7(OD2)  #1/#2/#4 2.72/2.85/2.92
ARGI05(NH2) Heavy  ASP7(OD2)  #2/#5 2.82/2.77
3.01/2.83/2.79/2.87
Hydrogen Bond PRO108(0) Heavy  HIS6(NE2)  #OM1/H2/M3/HA/MSH6/HT /2.63/2.90/2.98/2.9
6
TYR32(OH) Light  ASP7(0) #1#3 2.57/2.91
TYR32(OH) Light ~ ASP7(OXT)  HOMH2/#5/46 2.63/2.84/2.63/2.76
TYR92(OH) Light ~ ARGS5(NHI) #4 2.88
TYR92(0) Light  HIS6(N) H3/HAIH61#T 3.25/2.93/3.25/2.97
TYR92(OH) Light  ASP7(0) 4#6 2.73
SER93(0G) Light ~ GLU3(OEl) #1442 291/2.77
SER93(0G) Light  GLU3(OE2) #5 2.89
SER93(0G) Light  PHE4(0) #7 2.80
THR94(0G1)  Light  PHE4(N) #4 323
THRO4(N) Light  PHE4(O) #4 3.07
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Figure S6 — Tridimensional illustration of final structural conformation MDI1 of
Aducanumab::A2-7. (A) Overview of the shortened version of Aducanumab bound to
Apa2-7. (B) Critical contacts between LCDR3 and AB»-7. (C) Critical contacts of AP2-7 with
HCDR2 and HCDR3. Aducanumab's heavy chain and light chain are colored in red and
blue, respectively, and AB2-7 is colored in grey.
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Figure S7 — Tridimensional illustration of final structural conformation MDI1 of
Aducanumab::A2.7. (A) Overview of the shortened version of Aducanumab bound to
Apa2-7. (B) Critical contacts between LCDR3 and AB»-7. (C) Critical contacts of AP2-7 with
HCDR2 and HCDR3. Aducanumab's heavy chain and light chain are colored in red and
blue, respectively, and AB2-7 is colored in grey.
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Figure S8 — Schematic representation of hydrogen bonds (dashed green lines), salt
bridges (dashed magenta lines) and hydrophobic interactions (spoked arcs) detected
between AP2-7 (grey residues) and Heavy chain (orange residues) or Light chain (blue
residues). These interactions were detected on FC (A) MD1, (B) MD2, (C) MD3, and (D)
LMD-Wild.
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quantum biochemistry results obtained through the employment of an explicit water and
COSMO solvation model, respectively.
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Figure S12 — Solubility of mimetic peptides (A) PEP-H2-L, (B) PEP-H3-L, (C) PEP-L3-
L1, (D) PEP-L3-L2, (E) PEP-H2-C, (F) PEP-H3-C, (G) PEP-L3-C1, and (H) PEP-L3-C2
based on its amino acid sequences calculated using CAMSOL. Values higher than -1.0
suggest reasonable solubility.
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Table S4 — Quantum biochemistry details of FC MD1.

Adu Adu A Distance Interaction Adg AB. Adu

Residue  Chain Rgsidue A) (Ekrézrl%ol) 2?}2?;: 2?}2?;: Atom AB Atom
LYS65 Heavy GLU3 1.57 -18.05 1 -1 HZ1 OE2
PRO108 Heavy HIS6 1.97 -4.05 0 0 0 HE2
TYR59  Heavy GLU3 2.12 -8.95 0 -1 HE1 HB2
GLY107 Heavy HIS6 2.24 -1.63 0 0 0] HE1
GLY107 Heavy PHE4 2.32 -1.07 0 0 HA1 HE1
ILE102  Heavy HIS6 2.62 -2.48 0 0 HG23 HE2
PRO108 Heavy PHE4 2.68 -1.73 0 0 HD1 HE1
TRP52 Heavy PHE4 2.69 -3.77 0 0 HZ2 Ccz
TYR59 Heavy PHE4 2.95 -4.71 0 0 CE2 HB1
ARG105 Heavy PHE4 3.06 -2.76 1 0 HB1 HZ
TYR109 Heavy HIS6 3.63 -1.78 0 0 HA HE2
ARG105 Heavy ASP7 3.84 -5.47 1 -2 HD2 0oD2
TYR60  Heavy GLU3 4.15 -0.85 0 -1 0 OE2
ARG106 Heavy HIS6 4.22 -0.63 1 0 C HE1
LYS57 Heavy PHE4 4.39 -0.63 1 0 HG1 HE2
ASP62 Heavy GLU3 4.47 2.40 -1 -1 OD1 OE2
ARG106 Heavy PHE4 4.49 -0.40 1 0 C HZ
GLY103 Heavy HIS6 4.57 -0.40 0 0 HA1 HE1
GLY101 Heavy HIS6 4.69 -0.20 0 0 HA2 HE1
ASP62 Heavy ALA2 4.81 -1.92 -1 1 0oD2 HB2
ALA104 Heavy ASP7 4.92 -0.82 0 -2 HB3 0oD2
ARG105 Heavy HIS6 5.00 -0.87 1 0 HB1 HA
ARG105 Heavy ARG5 5.10 0.28 1 1 HH22 0
VALS50 Heavy PHE4 5.39 -0.22 0 0 HG13 HB2
ILE102 Heavy PHE4 5.39 -0.18 0 0 0] HZ
GLY103 Heavy ASP7 5.61 -0.73 0 -2 HA1 HN
LYS65 Heavy ALA2 5.66 2.04 1 1 HZ2 HB3
TRP52 Heavy HIS6 5.67 -0.18 0 0 HZ2 HE1
TRP47 Heavy PHE4 5.97 -0.11 0 0 HH2 HB2
THR61  Heavy GLU3 6.03 0.02 0 -1 HA OE2
PRO108 Heavy ARG5 6.06 -0.28 0 1 HD1 HA
TRP52 Heavy ARG5 6.26 -0.15 0 1 HH2 HN
ARG105 Heavy GLU3 6.28 -1.21 1 -1 HH21 0
GLY103 Heavy PHE4 6.28 -0.05 0 0 HA1 HZ
TRP47 Heavy GLU3 6.40 -0.05 0 -1 HZ3 OE2
LYS58 Heavy PHE4 6.47 -0.23 1 0 0] HB1
TYR59  Heavy ALA2 6.50 0.13 0 1 HD1 HB2
GLY107 Heavy ARG5 6.52 -0.11 0 1 HA1 HA
GLY107 Heavy ASP7 6.53 0.00 0 -2 HN HN
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ALA104
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TYR92 Light ASP7 5.68 -0.68 0 -2 HE1 N
GLN27 Light ALA2 5.73 -0.46 0 1 OE1 H1
THR94 Light HIS6 5.84 -0.09 0 0 HN HN
TYR92 Light ALA2 5.88 0.45 0 1 HE2 H2
SER91 Light ARG5 5.95 0.13 0 1 O HA
ASP1 Light GLU3 6.09 0.00 0 -1 OoD1 N
LEU96 Light ARG5 6.17 -0.06 0 1 HD22 HA
LEU96 Light ALA2 6.29 -0.11 0 1 HD21 H3
LEU96 Light HIS6 6.30 -0.10 0 0 HD22 HE?2
SER28 Light ARG5 6.33 -0.39 0 1 O HH22
GLN90 Light PHE4 6.37 -0.07 0 0 HE22 0]
TYR32 Light ARG5 6.57 -0.16 0 1 HD2 HB1
ILE29 Light ARG5 6.65 -0.23 0 1 HG21 HH22
ILE2 Light PHE4 6.69 -0.07 0 0 HD2 0]
SER30 Light ASP7 6.71 0.23 0 -2 HB1 oT1
SER30 Light ARG5 6.72 -0.06 0 1 HB2 HB1
PRO95 Light ARG5 6.73 -0.22 0 1 HD1 HH11
ASN34 Light HIS6 6.84 -0.03 0 0 HD22 HE2
THR97 Light ALA2 6.84 -0.06 0 1 HN H3
GLN90 Light HIS6 6.89 -0.10 0 0 OE1 HD2
GLN90 Light ARG5 7.01 -0.10 0 1 OE1 HA
ASP1 Light PHE4 7.02 -0.03 0 0 OoD1 0]
SER31 Light HIS6 7.20 -0.09 0 0 C HD2
LEU33 Light HIS6 7.44 -0.09 0 0 N HD2
ILE2 Light HIS6 7.48 -0.04 0 0 HD2 HN
TYR32 Light PHE4 7.73 -0.07 0 0 HB2 HE1
TYR92 Light GLU3 7.85 -0.05 0 -1 O C
Table S5 — Quantum biochemistry details of FC MD2.
. Interaction Adu A
ggslidue éﬂ;in geﬂsidue ([')&ljtance Energy Residue ReBsidue QSoum AP Atom
(kcal/mol) Charge  Charge
LYS65 Heavy GLU3 1.79 -16.61 1 -1 HZ1 OE2
ARG105 Heavy ARG5 1.82 -3.66 1 1 HH11 O
PRO108 Heavy HIS6 1.86 -4.59 0 0 O HE2
TYRS59 Heavy GLU3 2.22 -4.04 0 -1 HE1 HB2
GLY107 Heavy HIS6 231 -2.07 0 0 HA1 HE1
GLY107 Heavy PHE4 2.52 -1.83 0 0 HA1 HZ
ILE102 Heavy HIS6 2.64 -1.17 0 0 HG22 HE1
ARG105 Heavy PHE4 2.88 -3.67 1 0 HB1 HE2
ARG105 Heavy HIS6 2.90 -3.11 1 0 HH12 HA
TRP52 Heavy PHE4 3.07 -3.40 0 0 HZ2 HE2
PRO108 Heavy PHE4 3.08 -1.91 0 0 HD1 HE1
ARG105 Heavy ASP7 3.20 -8.88 1 -2 NH1 0oD2
TYR109 Heavy HIS6 3.51 -2.14 0 0 HA HE2
TYR59 Heavy PHE4 3.71 -2.17 0 0 Cz HB1
ASP62 Heavy GLU3 3.79 2.16 -1 -1 OoD1 OE2
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TYRG0
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LEU96 Light GLU3 7.72 -0.06 0 -1 HD23 HB1
Table S6 — Quantum biochemistry details of FC MD3
. Interaction Adu A
ég;due ég:in égsidue (I?Bljtance Energy Residue Rgsidue ﬁfcjoum AB Atom
(kcal/mol) Charge  Charge

LYS65 Heavy GLU3 1.67 -13.47 1 -1 Hz2 OE1
PRO108 Heavy HIS6 1.95 -4.71 0 0 o HE2
ILE102  Heavy HIS6 2.08 -1.29 0 0 HG21 HE1
ARG105 Heavy PHE4 2.23 -4.19 1 0 HB1 HE2
GLY107 Heavy PHE4 2.70 -2.40 0 0 HAl Cz
TYR59  Heavy GLU3 2.70 -6.41 0 -1 HE1 HB2
TRP52 Heavy PHE4 2.82 -3.41 0 0 HH2 CG
PRO108 Heavy PHE4 3.09 -1.94 0 0 HD1 HE1
GLY107 Heavy HIS6 3.11 -1.53 0 0 0] HE1
TYR59 Heavy PHE4 3.51 -2.01 0 0 HE2 HB1
TYR109 Heavy HIS6 3.68 -1.58 0 0 HA HE2
TYR60  Heavy GLU3 3.70 -0.11 0 -1 0 OE1
GLY103 Heavy HIS6 3.84 -0.91 0 0 HA1 HE1
ARG105 Heavy GLU3 4.02 -2.09 1 -1 HH21 0]
ILE102  Heavy PHE4 4.42 -0.29 0 0 0 HZ
ASP62 Heavy GLU3 4.49 2.12 -1 -1 OD1 OEl
ARG105 Heavy ARG5 4.58 0.07 1 1 HH22 HN
ARG106 Heavy PHE4 4.79 -0.47 1 0 HN HZ
ALA104 Heavy ASP7 4.81 -1.21 0 -2 HB1 OD1
GLY101 Heavy HIS6 481 0.17 0 0 HA2 HE1
ARG106 Heavy HIS6 4.90 -0.04 1 0 HA HE1
GLY103 Heavy PHE4 4.98 -0.07 0 0 HA1 HZ
THR61 Heavy GLU3 5.03 -0.03 0 -1 HA OE1
TRP47 Heavy GLU3 5.22 -0.10 0 -1 HZ3 OE1
TRP52 Heavy ARG5 5.43 -0.10 0 1 HH2 HN
VAL50 Heavy PHE4 5.46 -0.12 0 0 HG12 HB2
ARG105 Heavy ASP7 551 -3.49 1 -2 HG1 OoD1
LYS57 Heavy PHE4 5.54 -0.25 1 0 HG1 HB1
GLY103 Heavy ASP7 5.68 -0.51 0 -2 HA1 HN
ARG105 Heavy HIS6 5.69 -0.64 1 0 HB1 HA
LYS58 Heavy GLU3 5.80 -0.96 1 -1 0 OE2
ALA104 Heavy HIS6 5.87 -0.22 0 0 HN ND1
ALA104 Heavy PHE4 5.97 -0.05 0 0 C HE2
LYS57 Heavy GLU3 6.02 -1.56 1 -1 HE2 0]
GLY107 Heavy ARG5S 6.12 0.04 0 1 HA1 HN
TRP52 Heavy HIS6 6.22 -0.12 0 0 HZ2 HE1
TRP52 Heavy GLU3 6.25 -0.09 0 -1 HH2 0]
PRO108 Heavy ARG5 6.42 -0.40 0 1 HD1 N
TYR109 Heavy PHE4 6.52 -0.09 0 0 N HE1
ARG105 Heavy ALA2 6.57 0.91 1 1 HH21 0]
TYR59  Heavy ALA2 6.63 0.02 0 1 HH 0]
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GLN90 Light ARG5 5.94 -0.20 0 1 HE22 HH12
THR94 Light HIS6 5.98 -0.11 0 0 HN HN
LEU96 Light ARG5 6.07 -0.12 0 1 HD22 HA
ASP1 Light GLU3 6.12 0.02 0 -1 OoD1 HN
SER30 Light HIS6 6.18 -0.11 0 0 HB1 HB1
SER91 Light ARG5 6.19 0.00 0 1 0] HA
ILE29 Light ARG5 6.33 -0.23 0 1 HG21 HH12
TYR92 Light ALA2 6.33 -0.13 0 1 0] HB3
ILE29 Light HIS6 6.34 -0.13 0 0 0] HB1
GLN27 Light ALA2 6.45 -0.10 0 1 HE22 HB2
GLN90 Light ALA2 6.48 -0.06 0 1 HE22 HB1
GLN90 Light HIS6 6.54 -0.10 0 0 OE1 HD2
LEU96 Light ALA2 6.55 -0.12 0 1 HD21 HB1
PRO95 Light ARG5 6.65 -0.37 0 1 HD1 HH12
ILE2 Light PHE4 6.66 -0.06 0 0 HD3 o
GLN90 Light PHE4 6.69 -0.05 0 0 HE22 0]
TYR32 Light ARG5 6.94 -0.37 0 1 HD1 HG1
ASN34 Light HIS6 7.01 -0.01 0 0 HD22 HE2
SER30 Light ASP7 7.21 -0.17 0 -2 HB2 oT12
ASP1 Light PHE4 7.22 -0.01 0 0 OoD1 0]
ILE2 Light HIS6 7.25 -0.05 0 0 HD3 HN
TYR32 Light PHE4 7.30 -0.08 0 0 CD2 HE1
SER31 Light HIS6 7.37 -0.16 0 0 HN HB1
SER26 Light ARG5 7.37 0.13 0 1 HG1 HH11
LEU96 Light GLU3 7.42 -0.06 0 -1 HG HB1
SER93 Light ASP7 7.62 0.11 0 -2 HB2 N
Table S7 — Quantum biochemistry details of FC LMD-Wild
. Interaction Adu A
ég;due éﬂ;in é«[:sidue (I?gtance Energy Residue Rgsidue QSoum AP Atom
(kcal/mol) Charge  Charge

LYS65 Heavy GLU3 1.77 -15.48 1 -1 HZ2 OE2
PRO108 Heavy HIS6 1.90 -5.48 0 0 (0] HE2
ILE102 Heavy HIS6 2.14 -0.87 0 0 HG23 HEI1
TYRS59 Heavy GLU3 2.25 -6.91 0 -1 HEI HB2
GLY107 Heavy PHE4 2.51 -1.20 0 0 HAI1 HZ
GLY107 Heavy HIS6 2.67 -3.06 0 0 (0] HEI
PRO108 Heavy PHE4 2.74 -2.67 0 0 HD1 CEl
TYRS59 Heavy PHE4 2.78 -4.56 0 0 CzZ HBI
TRP52 Heavy PHE4 2.92 -2.99 0 0 HH2 CD2
TYR60 Heavy GLU3 3.71 -1.07 0 -1 (0] OE2
TYR109 Heavy HIS6 4.07 -1.84 0 0 HA HE2
ARG105 Heavy ASP7 4.09 -5.12 1 -2 HH22 ODI1
GLY101 Heavy HIS6 4.67 0.00 0 0 HA2 HE1
ASP62 Heavy GLU3 4.78 1.48 -1 -1 OD2 OE2
ARGI106 Heavy HIS6 4.80 -0.52 1 0 C HE1
ARG105 Heavy PHE4 4.95 -0.22 1 0 HB1 HE2
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Table S8 — Quantum biochemistry details of FC MD4

Interaction Adu

AB

Adu Adu A Distance . . Adu

Resdue  Chain  Resdue (h) eIV  Resdie  Residue i ApAwm
ARG105 Heavy ARG5S 1.70 -4.37 1 1 HH11 0]
LYS65 Heavy GLU3 1.93 -15.25 1 -1 HZ1 OEl
PRO108 Heavy HIS6 2.14 -6.29 0 0 ) HE2
ARG105 Heavy ASP7 2.16 -9.50 1 -2 HH12 OD1
GLY107 Heavy HIS6 2.38 -4.10 0 0 HAl HE1l
TYR59 Heavy GLU3 2.45 -8.76 0 -1 HE1l HB2
ILE102 Heavy HIS6 2.46 -2.66 0 0 HG22 HE1
TYR59 Heavy PHE4 2.49 -4.50 0 0 HH HD2
ARG105 Heavy PHE4 2.62 -1.13 1 0 HB1 HE2
GLY107 Heavy PHE4 2.73 -1.77 0 0 HAl HZ
ARG105 Heavy HIS6 2.94 -4.06 1 0 HH11 HA
TRP52 Heavy PHE4 3.23 -2.45 0 0 HH2 CE2
PRO108 Heavy PHE4 3.51 -1.45 0 0 HD1 HE1
TYRG60 Heavy GLU3 3.54 -1.77 0 -1 ) OE1l
ARG106 Heavy HIS6 4.07 -0.41 1 0 C HE1
TYR109 Heavy HIS6 4.15 -1.71 0 0 N HE2
GLY103 Heavy HIS6 4.23 -0.75 0 0 HAl HE1
ASP62 Heavy GLU3 4.57 1.19 -1 -1 OD1 OE1l
GLY101 Heavy HIS6 4.76 0.01 0 0 HA2 HE1
ILE102 Heavy PHE4 4.95 -0.29 0 0 ) HZ
ARG106 Heavy PHE4 5.06 -0.58 1 0 HN HZ
LYS57 Heavy PHE4 5.34 -0.21 1 0 HG2 HD2
THR61 Heavy GLU3 5.36 0.01 0 -1 HA OE1l
GLY103 Heavy PHE4 5.37 -0.07 0 0 HA1 HZ
ARG105 Heavy GLU3 5.39 -1.23 1 -1 HH21 0]
GLY103 Heavy ASP7 5.45 -0.27 0 -2 HAl HN
TRP52 Heavy HIS6 5.49 -0.15 0 0 HZ2 HE1
VAL50 Heavy PHE4 5.60 -0.17 0 0 HG12 HB2
TRP47 Heavy GLU3 5.79 -0.14 0 -1 HH2 OE1l
ALA104 Heavy ASP7 5.80 -0.51 0 -2 HN HB1
ALA104 Heavy HIS6 6.09 -0.31 0 0 N HE1
TRP47 Heavy PHE4 6.17 -0.10 0 0 HH2 HB2
LYS58 Heavy GLU3 6.22 -1.16 1 -1 ) OE1l
PRO108 Heavy ARG5 6.35 -0.24 0 1 HD1 HA
ALA104 Heavy PHE4 6.40 0.09 0 0 HN HZ
TYR59 Heavy ALA2 6.42 0.10 0 1 HE1 C
ASP99 Heavy HIS6 6.44 -0.27 -1 0 OoD2 HE2
ASP62 Heavy ALA2 6.47 -1.95 -1 1 OoD2 HA
GLY107 Heavy ARG5 6.48 -0.18 0 1 HA1 C
TYR59 Heavy ARG5 6.53 -0.32 0 1 OH HN
ILE102  Heavy ASP7 6.56 -0.22 0 -2 HG22 HN
HIS35 Heavy HIS6 6.66 0.00 0 0 HE1 HE2
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THR94 Light HIS6 5.68 -0.16 0 0 HN HN
TYR91 Light ARG5 5.69 -0.27 0 1 O HA
ASP1 Light GLU3 5.69 0.08 0 -1 0oD2 HN
PRO95 Light PHE4 5.83 -0.27 0 0 N HN
GLN90 Light ALA2 6.10 -0.06 0 1 HE22 HB1
SER30 Light HIS6 6.11 -0.11 0 0 HB1 HB1
SER30 Light ASP7 6.32 -0.14 0 -2 HB2 oT1
LEU96 Light ARG5 6.35 -0.05 0 1 HD21 HA
ILE2 Light ARG5 6.58 -0.07 0 1 HD3 HB2
GLN90 Light PHE4 6.61 -0.06 0 0 HE22 0]
ASP1 Light PHE4 6.63 -0.12 0 0 HB1 0]
GLN90 Light HIS6 6.65 -0.10 0 0 OE1 HD2
ILE29 Light HIS6 6.66 -0.09 0 0 0 HB1
LEU96 Light ALA2 6.76 -0.01 0 1 HD23 HB3
GLN90 Light ARG5 7.08 -0.16 0 1 OE1 HA
TYR32 Light ARG5 7.09 -0.22 0 1 HE1 C
ILE29 Light ARG5 7.32 -0.16 0 1 HG22 HB2
SER31 Light HIS6 7.34 -0.09 0 0 HN HB1
TYR32 Light PHE4 7.37 -0.06 0 0 CEl HE1
SER28 Light ARG5 7.39 -0.24 0 1 0] HH11
ILE2 Light PHE4 7.54 -0.04 0 0 HG12 0]
SER93 Light ASP7 7.64 -0.07 0 -2 HB1 N
THR97 Light ALA2 7.73 -0.02 0 1 HG21 HB1
ASN34 Light HIS6 7.76 -0.02 0 HD22 HE2
Table S9 — Quantum biochemistry details of FC MD5
. Interaction Adu A
gg;due éﬂ;in geﬂsidue ([')&ljtance Energy Residue ReBsidue QSoum AP Atom
(kcal/mol) Charge  Charge
LYS65 Heavy GLU3 1.71 -15.15 1 -1 HZ1 OE2
PRO108 Heavy HIS6 1.90 -5.56 0 0 O HE2
TYRS59 Heavy PHE4 2.09 -2.14 0 0 HE2 HB1
GLY107 Heavy HIS6 2.64 -1.65 0 0 O HE1
TYRS59 Heavy GLU3 2.66 -11.26 0 -1 HB2 HB1
TYR60 Heavy GLU3 2.76 -1.72 0 -1 HN OE1
ILE102 Heavy HIS6 2.89 -1.10 0 0 HG23 HE1
GLY107 Heavy PHE4 3.03 -0.88 0 0 HA1 HZ
PRO108 Heavy PHE4 3.14 -1.58 0 0 HD1 HE1
TRP52 Heavy PHE4 3.15 -3.05 0 0 HH2 CD2
TYR109 Heavy HIS6 3.52 -2.15 0 0 HA HE2
ASP62 Heavy GLU3 3.70 2.76 -1 -1 0oD2 OE2
THR61 Heavy GLU3 4.60 -0.40 0 -1 HA OE1
TRP47 Heavy GLU3 5.08 -0.15 0 -1 HH2 OE1
VALS50 Heavy PHE4 5.35 -0.24 0 0 HG12 HB2
ARG106 Heavy HIS6 5.35 0.16 1 0 C HE1
GLY101 Heavy HIS6 551 -0.06 0 0 HA2 HE1
TYR59 Heavy ARG5 5.67 -0.27 0 1 HE?2 HN
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TYR92 Light ARG5 3.02 -11.86 0 1 0] HA
SER93 Light HIS6 3.63 -1.61 0 0 HA HN
LEU96 Light PHE4 3.75 -0.48 0 0 HD21 HD1
THR94 Light ARG5 3.95 -1.00 0 1 HN HA
TYR92 Light PHE4 4.36 -0.93 0 0 O HD1
PRO95 Light ALA2 4.71 -0.53 0 1 N HB1
TYR91 Light PHE4 4.77 -0.32 0 0 O HE1
SER93 Light GLU3 491 2.13 0 -1 HG1 HN
TYR32 Light ASP7 5.03 -0.69 0 -2 HH oT1
LEU96 Light HIS6 5.20 -0.17 0 0 HD21 HD2
TYR92 Light ASP7 5.29 0.46 0 -2 HE2 oT12
PRO95 Light GLU3 5.33 -0.93 0 -1 HD2 HN
ASP1 Light ALA2 5.61 -0.02 0 1 HA HB2
ILE2 Light ARG5S 5.67 -0.07 0 1 HD1 HG1
THR94 Light HIS6 5.69 -0.15 0 0 HN HN
TYR32 Light PHE4 5.77 -0.15 0 0 HE2 HE1
ILE2 Light ALA2 6.04 -0.11 0 1 HG11 HB2
PRO95 Light PHE4 6.14 -0.28 0 0 N HN
LEU96 Light ARG5 6.27 -0.07 0 1 HD21 HA
TYR91 Light ARG5S 6.37 0.07 0 1 0] HA
GLN27 Light ARG5S 6.39 -0.31 0 1 OEl HD2
ASN34 Light HIS6 6.50 -0.04 0 0 HD22 HE2
SER30 Light HIS6 6.51 -0.10 0 0 HB1 HB2
ILE29 Light HIS6 6.69 -0.10 0 0 0] HB1
TYR92 Light ALA2 6.70 -0.09 0 1 0] HB3
ILE2 Light PHE4 6.74 -0.05 0 0 HD1 0]
ILE2 Light HIS6 6.78 -0.04 0 0 HD1 HN
GLN90 Light ALA2 6.78 -0.02 0 1 HE22 HB2
GLN90 Light HIS6 6.83 -0.12 0 0 C HD2
GLN90 Light PHE4 6.84 -0.07 0 0 HE22 0]
GLN27 Light ALA2 7.05 -0.04 0 1 HE22 HB2
GLN90 Light ARG5 7.08 -0.11 0 1 HE22 HA
SER31 Light HIS6 7.16 -0.16 0 0 HG1 HD2
SER30 Light ASP7 7.20 -0.30 0 -2 HG1 oT12
ILE29 Light ARG5 7.37 -0.14 0 1 HA HG1
LEU96 Light ALA2 7.39 -0.08 0 1 HD23 HB1
TYR32 Light ARG5S 7.58 -0.33 0 1 OH C
SER93 Light ASP7 7.65 -0.06 0 -2 HB2 N
SER28 Light ARG5 7.74 -0.18 0 1 0] HD2
LEU33 Light HIS6 7.80 -0.05 0 0 N HD2
Table S10 — Quantum biochemistry details of FC MD6
Adu Adu A Distance Interaction Adq Ap . Adu
Residue  Chain Rgsidue (A) (Ekr::gli%ol) gﬁ:g;: gﬁ:g;: Atom AB Atom
LYS57 Heavy GLU3 1.77 -13.88 1 -1 HZ2 OEl
TYR59 Heavy GLU3 181 -10.78 0 -1 HH OE1l
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TYRS9
ILE102
PRO108
GLY107
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Table S11 — Quantum biochemistry details of FC LMD-Mut

Interaction Adu

Ap

ég; due éﬁgin ég sidue (I?&ljtance Energy Residue  Residue QSoum AP Atom
(kcal/mol) Charge  Charge
LYS65 Heavy GLU3 1.58 -13.71 1 -1 HZ2 OE2
PRO108  Heavy HIS6 2.22 -5.12 0 0 (0] HE2
TYRS59 Heavy GLU3 2.23 -4.87 0 -1 HD2 HB2
PRO108  Heavy PHE4 2.26 -2.19 0 0 HD1 HZ
TRP52 Heavy PHE4 2.82 -2.16 0 0 HH2 HZ
GLY107 Heavy PHE4 3.07 -0.30 0 0 HA1 HZ
TYRS59 Heavy PHE4 3.23 -4.15 0 0 CE2 HBI1
ILE102 Heavy HIS6 3.29 -0.96 0 0 HG21 HE1
GLY107 Heavy HIS6 3.57 -0.91 0 0 HA1 HE1
TYR60 Heavy GLU3 3.84 -0.52 0 -1 HN OE2
TYR109 Heavy HIS6 4.01 -1.38 0 0 HA HE2
ASP62 Heavy GLU3 4.39 1.38 -1 -1 OD1 OE2
VALS0 Heavy PHE4 4.80 -0.32 0 0 HG11 HD1
TRP47 Heavy GLU3 5.34 -0.29 0 -1 HH2 OE2
GLY103 Heavy HIS6 5.35 -0.19 0 0 HA1 HE1
TRP52 Heavy HIS6 5.44 -0.16 0 0 HH2 HE1
TRP47 Heavy PHE4 5.45 -0.18 0 0 HH2 HB2
THR61 Heavy GLU3 5.70 0.17 0 -1 HA OE2
GLY101 Heavy HIS6 5.86 0.00 0 0 HA2 HE2
LYS57 Heavy PHE4 5.86 -0.27 1 0 HE2 HBI1
ARG106 Heavy HIS6 5.87 0.04 1 0 C HE1
LYS58 Heavy GLU3 5.89 -1.08 1 -1 O HB2
LYS57 Heavy GLU3 5.99 -1.95 1 -1 HE2 HB2
ILE102 Heavy PHE4 6.12 -0.07 0 0 HG21 HZ
ARG106 Heavy PHE4 6.30 0.13 1 0 C HZ
TYRS59 Heavy ALA2 6.33 0.03 0 1 HE2 O
HIS35 Heavy PHE4 6.43 -0.04 0 0 HE1 HE1
ARG105 Heavy PHE4 6.60 -0.04 1 0 HB1 HE2
LYS65 Heavy ALA2 6.60 1.89 1 1 HZ2 HB3
ASP99 Heavy HIS6 6.66 -0.21 -1 0 OD1 HE2
ASP62 Heavy ALA2 6.67 -1.62 -1 1 OD2 HA
TYR109 Heavy PHE4 6.68 -0.09 0 0 N HE1
TYRS9 Heavy ARG5S 6.71 -0.35 0 1 OH HN
TYR110 Heavy HIS6 6.80 -0.10 0 0 N HE2
LYS65 Heavy PHE4 6.82 -0.28 1 0 HZ2 HN
PRO108 Heavy ARG5S 6.84 -0.18 0 1 HG2 HA
LYS58 Heavy PHE4 6.92 -0.16 1 0 (0] HBI1
TRP52 Heavy ARG5S 7.02 -0.13 0 1 HH2 HN
VALS0 Heavy GLU3 7.06 0.01 0 -1 HGI12 HBI1
TRP47 Heavy ALA2 7.09 -0.09 0 1 HZ3 HB3
GLY101 Heavy PHE4 7.29 -0.01 0 0 HA2 HZ
ARGI105 Heavy HIS6 7.44 -0.06 | 0 C HE1
ASP99 Heavy PHE4 7.47 -0.02 -1 0 OD2 HEI1
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TYRG60
GLY103
GLY107
TRP52
HIS35
TYRG60
ALA104
ALA49
THR61
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THR94
TYRO92
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TYRO1
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TYR32 Light PHE4 7.33 -0.07 0 0 HB2 HEI1
SER31 Light HIS6 7.37 -0.33 0 0 HN HBI1
PRO95 Light ARG5S 7.64 -0.18 0 1 N HB2
GLN90 Light ALA2 7.66 -0.02 0 1 HE22 HB3
SER28 Light ARG5S 7.72 -0.12 0 1 (0] HBI1
ILE2 Light PHE4 7.73 -0.03 0 0 HD1 (0]
LEU33 Light HIS6 7.75 -0.05 0 0 N HD2
LEU96 Light GLU3 7.85 -0.05 0 -1 HD22 HBI1
LEU96 Light ALA2 7.87 -0.06 0 1 N HB3
Table S12 — Quantum biochemistry details of RC MD2-#0
. Interaction Adu A
ggsul due ég;in gg sidue (I?&gtance Energy Residue Rgsidue ﬁ'ijoum AP Atom
(kcal/mol) Charge  Charge

LYS65 Heavy GLU3 1.69 -10.56 1 -1 HZ3 OE1l
PRO108 Heavy HIS6 1.70 -3.27 0 0 O HE?2
GLY107 Heavy HIS6 2.25 -1.25 0 0 HA3 HE1
TYRS59 Heavy GLU3 2.25 -2.93 0 -1 HE1 HB2
ILE102 Heavy HIS6 247 -1.70 0 0 HG21 HE1
ARG105 Heavy ASP7 2.61 -4.49 1 -2 HH21 HB3
TYRS59 Heavy PHE4 2.71 -4.39 0 0 HH HD2
GLY107 Heavy PHE4 2.72 -1.27 0 0 HA3 HE1
ARG105 Heavy PHE4 2.76 -1.64 1 0 HB3 HE2
TYR109 Heavy HIS6 3.06 -2.47 0 0 HA HE2
TRP52 Heavy PHE4 3.16 -3.28 0 0 HH2 CD1
PRO108 Heavy PHE4 3.26 -1.50 0 0 HD3 HD1
TYR60 Heavy GLU3 4.25 0.12 0 -1 H OE1
ASP62 Heavy GLU3 4.27 1.93 -1 -1 OoD1 OE1
ARG106 Heavy HIS6 4.37 -0.07 1 0 C HE1
LYS57 Heavy PHE4 4.72 -0.29 1 0 HE2 HD2
ARG106 Heavy PHE4 4.75 0.01 1 0 N HZ
GLY101 Heavy HIS6 4.85 -0.23 0 0 HA2 HE1
GLY103 Heavy HIS6 5.04 -0.06 0 0 HA3 HE1
ILE102 Heavy PHE4 5.19 -0.19 0 0 O HZ
ARG105 Heavy HIS6 5.37 -0.43 1 0 HD3 HA
GLY103 Heavy ASP7 5.50 -0.33 0 -2 HA3 OXT
TRP52 Heavy HIS6 5.58 -0.14 0 0 HZ2 HE1
ARG105 Heavy ARG5 5.66 0.85 1 1 HD3 O
VALS0 Heavy PHE4 5.73 -0.15 0 0 HG11 HD1
ALA104 Heavy ASP7 5.80 -0.50 0 -2 H OXT
TYRS59 Heavy ARG5 5.92 -0.26 0 1 HH H
ILE102 Heavy ASP7 6.02 -0.07 0 -2 HG22 H
THR61 Heavy GLU3 6.03 0.16 0 -1 HA OE1
GLY103 Heavy PHE4 6.11 -0.05 0 0 HA3 HZ
TYR110 Heavy HIS6 6.14 -0.18 0 0 N HE2
TRP47 Heavy PHE4 6.15 -0.10 0 0 HH2 HB2
TRP52 Heavy ARG5 6.18 -0.13 0 1 HH2 H
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SER91 Light PHE4 5.15 -0.22 0 0 0] HE1
SER93 Light GLU3 5.30 0.15 0 -1 HB2 N
SER91 Light ARG5 5.54 -0.03 0 1 0] HA
TYR92 Light ALA2 5.69 -0.15 0 1 HE2 HB3
THR94 Light HIS6 5.76 -0.10 0 0 H H
ASP1 Light GLU3 5.79 -0.06 0 -1 H3 H
ILE2 Light ARG5 5.80 -0.11 0 1 HD12 HB3
PRO95 Light PHE4 5.82 -0.09 0 0 N H
LEU96 Light HIS6 6.03 -0.12 0 0 HD22 HE?2
LEU96 Light ARG5 6.13 -0.07 0 1 HD22 HA
LEU96 Light ALA2 6.22 -0.06 0 1 HD21 HB1
GLN90 Light ALA2 6.23 -0.05 0 1 HE22 HB2
SER30 Light HIS6 6.42 -0.08 0 0 HB3 HB3
ILE29 Light HIS6 6.49 -0.13 0 0 0] HD2
TYR32 Light ARG5 6.49 -0.18 0 1 HE1 C
ASN34 Light HIS6 6.50 -0.02 0 0 HD22 HE2
ASP1 Light PHE4 6.60 -0.09 0 0 OoD2 o
GLN90 Light HIS6 6.66 -0.10 0 0 OE1 HD2
GLN90 Light PHE4 6.80 -0.06 0 0 HE22 0]
GLN90 Light ARG5 6.94 -0.09 0 1 OE1 HA
ILE2 Light PHE4 7.03 -0.04 0 0 HG12 0]
ILE29 Light ARG5 7.20 -0.04 0 1 HG23 HB3
TYR32 Light PHE4 7.25 -0.08 0 0 OH HE1
ILE2 Light HIS6 7.27 -0.07 0 0 HD12 H
SER31 Light HIS6 7.33 -0.10 0 0 C HD2
SER30 Light ASP7 7.43 -0.13 0 -2 HB2 0]
GLN27 Light ALA2 7.46 -0.16 0 1 OE1 HB2
LEU33 Light HIS6 7.58 -0.05 0 0 N HD2
THR97 Light ALA2 7.95 -0.05 0 1 H HB2
SER93 Light ASP7 7.97 -0.04 0 -2 HB3 N
Table S13 — Quantum biochemistry details of RC MD2-#1
. Interaction Adu A
égsuidue éﬂ;in égsidue ([')&ljtance Energy Residue ReBsidue ﬁf[joum AP Atom
(kcal/mol) Charge  Charge

LYS65 Heavy GLU3 1.61 -14.19 1 -1 HZ3 OE1
PRO108 Heavy HIS6 2.06 -3.17 0 0 O HE2
ILE102 Heavy HIS6 231 -1.05 0 0 HG22 HE1
GLY107 Heavy PHE4 2.33 -1.13 0 0 HA3 HE1
GLY107 Heavy HIS6 2.37 -1.57 0 0 O HE1
TYRS59 Heavy GLU3 2.39 -2.89 0 -1 HD1 HB2
TYR109 Heavy HIS6 2.49 -2.23 0 0 HA HE2
PRO108 Heavy PHE4 2.69 -2.00 0 0 HD3 HE1
TRP52 Heavy PHE4 2.92 -2.85 0 0 HH2 CE2
TYR59 Heavy PHE4 3.04 -4.81 0 0 Cz HB3
ARG105 Heavy PHE4 3.28 -1.17 1 0 HB3 HZ
ARG105 Heavy ASP7 3.61 -2.83 1 -2 HB3 OoD1
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TYRG0
GLY101
ASP62
ARG106
GLY103
ARG106
ALA104
ILE102
LYS57
ILE102
THRG61
GLY103
ARG105
VALS50
LYS58
TYR110
GLY107
TRP47
TRP47
GLY107
LYS58
ARG106
ARG105
PRO108
TYR109
ASP99
GLY103
TYRS59
TRP52
TRP52
LYS57
TYRS59
GLY101
LYS65
TYRG0
ARG100
LYS65
TRP52
ALA104
TRP52
ARG105
ASP62
VALS50
HIS35
HIS35
TRP47
ALA104
ASP1

Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Light

GLU3
HIS6
GLU3
PHE4
ASP7
HIS6
ASP7
ASP7
PHE4
PHE4
GLU3
HIS6
HIS6
PHE4
GLU3
HIS6
ARG5S
PHE4
GLU3
ASP7
PHE4
ASP7
ARG5S
ARG5S
PHE4
HIS6
PHE4
ALA2
ARG5S
HIS6
GLU3
ARG5S
PHE4
ALA2
PHE4
HIS6
PHE4
ASP7
PHE4
GLU3
GLU3
ALA2
GLU3
HIS6
PHE4
ALA2
HIS6
ALA2

3.90
4.00
421
4.35
4.69
4.72
4.94
5.23
5.28
5.40
5.48
5.54
5.62
5.63
5.63
5.65
5.81
5.84
5.85
6.00
6.03
6.04
6.15
6.24
6.27
6.31
6.51
6.51
6.53
6.58
6.68
6.69
6.77
6.83
6.99
7.08
7.09
7.13
7.14
7.16
7.21
7.36
7.36
7.39
7.65
7.82
7.84
1.62

0.38
0.06
2.33
-0.32
-0.51
0.03
-0.45
-0.11
-0.26
-0.14
0.22
0.00
-0.23
-0.21
-0.92
-0.30
-0.17
-0.12
-0.05
-0.06
-0.14
-1.84
0.64
-0.38
-0.12
-0.26
-0.03
-0.07
-0.08
-0.10
-1.29
-0.20
-0.03
1.58
-0.09
-0.01
-0.17
-0.08
0.04
-0.03
-0.81
-1.37
0.03
0.00
-0.03
-0.13
-0.03
-13.33
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HH2
HH2
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HA3
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HH2
HH11
OD2
HG13
HE1
HE1
HH2

OD2
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HB3
HE1
OD1
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HE1
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HA
HB3
HE2
HD1
HB1
ND1
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THR94
THR94
TYR92
THR94
TYR92
SER93
SER91
SER93
SER93
TYR32
SER93
TYR32
PRO95
TYR92
THR94
LEU96
TYR92
ASP1
PRO95
GLN27
ILE2
SER93
SER91
ASP1
GLN27
TYR32
LEU96
PRO95
ASN34
SER91
TYR92
ILE2
THR94
LEU96
GLN90
SER30
GLN90
ASP1
GLN90
LEU96
ILE29
TYR32
GLN90
ILE29
SER30
SER28
ALA50
ILE2

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

PHE4
ALA2
HIS6

GLU3
ARG5S
ALA2
HIS6

PHE4
ARG5S
HIS6

HIS6

ASP7

GLU3
PHE4
ARG5S
PHE4
ASP7

GLU3
ALA2
ALA2
ALA2
GLU3
PHE4
ARG5S
ARG5S
ARG5S
HIS6

PHE4
HIS6

ARG5S
ALA2
ARG5S
HIS6

ARG5S
ALA2
HIS6

HIS6

PHE4
PHE4
ALA2
HIS6

PHE4
ARG5
ARG5
ARG5
ARG5
HIS6

PHE4

2.09
2.13
2.14
2.27
2.30
2.32
244
2.50
2.54
2.65
3.80
3.80
4.05
4.16
417
4.30
4.63
4.65
4.65
5.03
5.05
5.10
5.24
5.38
5.40
5.53
5.64
5.76
5.77
5.77
5.78
5.81
6.02
6.12
6.14
6.26
6.28
6.61
6.70
6.71
6.83
6.95
7.03
7.08
7.10
7.24
7.36
7.61

-4.84
-0.54
-5.79
-1.67
-8.41
-1.34
-0.06
-4.26
-4.58
-4.00
-1.67
-0.01
-0.64
-1.57
-0.94
-0.38
0.32

-0.26
-0.75
0.01

-0.43
0.41

-0.21
-0.65
0.00

-0.48
-0.14
-0.13
-0.03
-0.01
-0.17
-0.07
-0.08
-0.07
-0.11
-0.08
-0.11
-0.07
-0.06
-0.07
-0.10
-0.08
-0.15
-0.09
-0.04
-0.21
-0.01
-0.03
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HB2
HB1

HB3
HD2
HB3
HD2
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HE2
HA

HB3
HD3

HA

HB2
HB3
HD2

HB1
HD2
HE1
HA
HD2
HD2
HD2
HE2
0]
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LEU33  Light HIS6 7.77 -0.06 0 0 N HD2
LEU9  Light GLU3 7.82 -0.07 0 -1 HG HB3
SER31 Light HIS6 7.85 -0.07 0 0 C HD2
ILE2 Light GLU3 7.89 0.04 0 -1 H H
Table S14 — Quantum biochemistry details of RC MD2-#2
. Interaction Adu A
égsul due éﬁgin ég sidue (I?Blstance Energy Residue Rgsidue ﬁ'?oum AB Atom
(kcal/mol) Charge  Charge
ARG105 Heavy ARG5 1.68 -3.02 1 1 HH12 o
LYS65 Heavy GLU3 1.94 -10.33 1 -1 Hz3 OE2
ARG105 Heavy ASP7 1.94 -14.36 1 -2 HH21 OoD2
PRO108 Heavy HIS6 2.01 -5.56 0 0 0 HE2
GLY107 Heavy HIS6 211 -1.21 0 0 0 HE1
ARG105 Heavy PHE4 2.16 -2.24 1 0 HD2 HE2
GLY107 Heavy PHE4 2.23 -0.72 0 0 HA3 HE1
TYR59  Heavy GLU3 2.35 -2.82 0 -1 HD1 HB2
PRO108 Heavy PHE4 241 -1.90 0 0 HD3 HE1
TYR59  Heavy PHE4 2.55 -5.21 0 0 OH HD2
ILE102  Heavy HIS6 2.55 -1.33 0 0 HG21 HE1
TRP52 Heavy PHE4 2.69 -3.50 0 0 HZz2 HZ
ARG105 Heavy HIS6 2.84 -2.74 1 0 HH12 HA
TYR109 Heavy HIS6 2.85 -2.25 0 0 HA HE2
TYR60  Heavy GLU3 3.78 0.71 0 -1 0 OE1
ASP62 Heavy GLU3 4.14 2.39 -1 -1 OoD2 OE1
GLY101 Heavy HIS6 4.25 0.17 0 0 HA2 HE1
ARG106 Heavy PHE4 4.54 -0.06 1 0 C HZ
ARG106 Heavy HIS6 4.89 0.04 1 0 C HE1
LYS57 Heavy PHE4 5.06 -0.29 1 0 HG3 HE2
THR61  Heavy GLU3 5.25 0.19 0 -1 HA OE1
VAL50  Heavy PHE4 5.38 -0.21 0 0 HG12 HB2
GLY103 Heavy HIS6 5.48 -0.08 0 0 N HE1
GLY107 Heavy ARG5 5.48 -0.24 0 1 HA3 0
TRP47 Heavy GLU3 5.58 -0.06 0 -1 HH2 HB3
ILE102  Heavy PHE4 5.68 -0.13 0 0 0 HZ
TRP47 Heavy PHE4 5.77 -0.15 0 0 HH2 HB2
TRP52 Heavy ARG5 5.91 -0.13 0 1 HH2 H
TYR110 Heavy HIS6 6.00 -0.15 0 0 N HE2
TRP52 Heavy HIS6 6.14 -0.10 0 0 HZz2 HE1
LYS58 Heavy GLU3 6.14 -1.05 1 -1 0 HB2
GLY103 Heavy ASP7 6.18 -0.20 0 -2 HA3 H
TYR59  Heavy ARG5 6.19 -0.28 0 1 HE1 H
TYR59  Heavy ALA2 6.27 -0.01 0 1 HE1 0
PRO108 Heavy ARG5 6.29 -0.49 0 1 HD3 HA
ASP99 Heavy HIS6 6.29 -0.26 -1 0 0oD2 HE2
LYS58 Heavy PHE4 6.32 -0.20 1 0 0 HB3
ILE102  Heavy ASP7 6.38 -0.07 -2 HG22 H
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GLY101
GLY107
TYR109
ALA104
GLY103
TRP47
ALA104
HIS35
ARG105
LYS57
TYRG0
HIS35
LYS65
ARG100
LYS65
VALS50
TRP52
ASP62
ALA104
PHES3
ILE102
ASP1
TYR92
THR94
SER93
THR94
SER93
THR94
TYR92
SER93
SER91
TYR32
SER93
THR94
LEU96
TYR92
PRO95
TYR92
PRO95
ILE2
TYR32
ASP1
SER93
LEU96
ASP1
ILE29
GLN90
LEU96

Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

PHE4
ASP7

PHE4
ASP7

PHE4
ALA2
PHE4
PHE4
GLU3
GLU3
PHE4
HIS6

ALA2
HIS6

PHE4
GLU3
GLU3
ALA2
HIS6

PHE4
ARG5
ALA2
HIS6

PHE4
ARG5
GLU3
ALA2
ALA2
ARG5
PHE4
HIS6

HIS6

HIS6

ARG5
PHE4
ASP7

ALA2
PHE4
GLU3
ALA2
ASP7

GLU3
GLU3
ARG5
ARG5
HIS6

ALA2
ALA2

6.43
6.46
6.62
6.91
6.93
6.99
7.12
7.20
7.24
7.24
7.25
7.34
7.35
7.35
7.38
7.39
7.40
7.45
7.66
7.73
7.87
1.71
1.96
2.08
2.23
2.32
2.39
2.42
2.49
2.66
2.75
2.79
3.70
3.95
4.28
4.52
4.53
4.60
4.61
4.85
5.04
5.49
5.55
5.69
5.74
5.78
5.83
5.86

-0.02
0.03
-0.11
-0.38
-0.03
-0.17
0.05
-0.03
-0.75
-1.14
-0.08
0.01
1.46
0.01
-0.24
0.02
0.01
-1.37
-0.04
-0.05
-0.02
-11.31
-5.15
-6.29
-4.42
-1.87
-1.55
-0.76
-7.98
-3.67
-0.65
-4.80
-1.54
-1.58
-0.41
0.31
-0.68
-1.58
-0.48
-0.37
-0.31
-0.01
0.47
-0.09
-0.38
-0.18
-0.04
-0.09
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HA3
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HH2

HE1
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HE1
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HZ3
HG13
HH2
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HG22
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HA

CD1
HA

HD22
HH

HD2
HD12
HH
oD1
HB2
HD22
oD2
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HD21

HE1

HE1
HB3
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HB3

HD1

HB3
HE2
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HE1

HB3

HA
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HB2
HD2
HB1
HB3
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THR94 Light HIS6 5.90 -0.06 0 0 H H
PRO95 Light PHE4 5.93 -0.09 0 0 N H
ASN34 Light HIS6 5.99 -0.03 0 0 HD22 HE?2
SER30 Light HIS6 5.99 -0.10 0 0 HB3 HB3
SER91 Light PHE4 6.03 -0.10 0 0 O HE1
SER91 Light ARG5 6.10 0.22 0 1 0] HA
LEU96 Light HIS6 6.15 -0.12 0 0 HD11 HE?2
TYR92 Light ALA2 6.18 -0.08 0 1 0] HB2
ASP1 Light PHE4 6.35 -0.05 0 0 OoD2 0]
SER30 Light ASP7 6.45 -0.11 0 -2 HB2 OXT
GLN90 Light HIS6 6.48 -0.15 0 0 OE1 HD2
ILE2 Light ARG5 6.55 -0.06 0 1 HD11 HB3
GLN90 Light PHE4 6.67 -0.06 0 0 HE22 0]
TYR32 Light ARG5 6.74 -0.31 0 1 HE2 HH12
GLN90 Light ARG5 6.94 -0.10 0 1 OE1 HA
SER31 Light HIS6 6.99 -0.11 0 0 H HD2
ILE2 Light PHE4 7.07 -0.03 0 0 HD13 0]
SER30 Light ARG5 7.11 -0.01 0 1 HB2 HH12
LEU33 Light HIS6 7.30 -0.07 0 0 N HD2
ALA50 Light HIS6 7.30 -0.02 0 0 HB2 HE2
ILE2 Light HIS6 7.34 -0.06 0 0 HD13 H
SER93 Light ASP7 7.34 -0.03 0 -2 HB3 N
ILE29 Light ARG5 7.39 -0.07 0 1 HA HB3
LEU96 Light GLU3 7.50 -0.06 0 -1 HD21 H
TYR32 Light PHE4 7.59 -0.05 0 0 HE1 HE1
SER28 Light ARG5 7.82 -0.20 0 1 O HH12
Table S15 — Quantum biochemistry details of RC MD2-#3
. Interaction Adu A
gg;due éﬂ;in geﬂsidue ([')&ljtance Energy Residue ReBsidue QSoum AP Atom
(kcal/mol) Charge  Charge

LYS65 Heavy GLU3 1.59 -12.01 1 -1 HZ3 OE2
PRO108 Heavy HIS6 1.64 -5.31 0 0 O HE2
ARG105 Heavy ARG5 1.73 -2.63 1 1 HH11 O
ILE102 Heavy HIS6 2.15 -0.64 0 0 HG21 HE1
TYRS59 Heavy ALA2 244 -0.68 0 1 HE1 O
GLY107 Heavy HIS6 245 -2.51 0 0 O HE1
TYRS59 Heavy PHE4 2.60 -4.26 0 0 Ccz HB3
ARG105 Heavy HIS6 2.73 -3.82 1 0 HH11 HA
ARG105 Heavy PHE4 2.83 -3.14 1 0 HD2 HE2
GLY107 Heavy PHE4 2.90 -1.39 0 0 HA3 HE1
ARG105 Heavy ASP7 2.94 -5.25 1 -2 HH12 H
PRO108 Heavy PHE4 3.02 -1.59 0 0 HD3 HE1
TYRS59 Heavy GLU3 3.14 -2.22 0 -1 HD1 HA
TRP52 Heavy PHE4 3.38 -2.69 0 0 HZ2 HE2
TYR60 Heavy GLU3 3.47 3.47 0 -1 O OE2
TYR109 Heavy HIS6 3.49 -3.45 0 0 HA HE2
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LYS57
ARG106
GLY103
ASP62
THRG61
GLY101
ALA104
ARG106
GLY103
TRP47
ILE102
GLY103
LYS65
ILE102
LYS58
TRP52
LYS58
ASP99
VALS50
ARG105
LYS58
TRP52
TYRS59
PRO108
TYR110
GLY107
GLY107
LYS57
ALA104
TRP47
TYRG0
VALS50
TYR109
ARG106
LYS65
LYS57
ALA104
HIS35
GLY101
LYS57
TYRG0
ARG100
HIS35
ARG105
VAL48
TRP52
SERG63
THR94

Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Light

PHE4
HIS6

HIS6

GLU3
GLU3
HIS6

ASP7

PHE4
ASP7

GLU3
PHE4
PHE4
ALA2
ASP7

GLU3
HIS6

ALA2
HIS6

PHE4
GLU3
PHE4
ARG5
ARG5
ARG5
HIS6

ARG5
ASP7

ALA2
HIS6

PHE4
PHE4
GLU3
PHE4
ASP7

PHE4
ARG5
PHE4
HIS6

PHE4
GLU3
ALA2
HIS6

PHE4
ALA2
GLU3
GLU3
GLU3
GLU3

3.62
4.09
4.09
4.12
4.57
4.61
5.08
5.13
5.14
5.18
5.28
5.56
5.78
5.91
5.99
6.03
6.07
6.12
6.15
6.17
6.27
6.28
6.30
6.36
6.40
6.41
6.44
6.58
6.59
6.63
6.82
6.99
7.06
7.10
7.14
7.19
7.24
7.28
7.40
7.41
7.43
7.52
7.59
7.73
7.86
7.91
7.98
1.65

-0.60
-0.69
-0.41
2.06
0.64
-0.05
-0.39
0.03
-0.62
-0.14
-0.17
-0.05
1.46
-0.13
-0.90
-0.17
0.65
-0.27
-0.10
-0.85
-0.15
-0.08
-0.20
-0.36
-0.13
-0.13
0.05
0.95
-0.07
-0.08
-0.02
0.02
-0.09
-1.39
-0.22
0.62
0.05
-0.01
-0.02
-0.97
-0.25
0.03
-0.02
0.76
0.12
-0.03
0.03
-11.79
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TYR92
THR94
SER93
TYR92
TYR92
GLN27
SER93
TYR32
SER91
PRO95
SER93
THR94
TYR92
TYR32
SER30
ILE2
SER30
LEU96
SER93
SER91
THR94
LEU96
PRO95
THR94
SER28
TYR32
SER31
LEU96
ILE29
SER91
SER31
ILE29
GLN90
LEU96
ASP1
LEU33
TYR32
GLN90
GLN90
SER30
ASN34
ILE2
SER93
ILE2
ILE29
SER28
PRO95
ASP1

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

HIS6
PHE4
ARG5
ASP7
ARG5
ARG5
PHE4
HIS6
HIS6
GLU3
HIS6
ARG5
PHE4
ASP7
ASP7
ARG5
HIS6
PHE4
GLU3
PHE4
HIS6
HIS6
PHE4
ALA2
ARG5
PHE4
HIS6
ARG5
HIS6
ARG5
ASP7
ARG5
HIS6
GLU3
GLU3
HIS6
ARG5
PHE4
ARG5
ARG5
HIS6
PHE4
ASP7
HIS6
ASP7
ASP7
ALA2
ARG5

1.97
2.01
2.01
2.30
2.39
241
2.51
2.62
2.77
2.81
3.39
3.65
3.67
3.98
4.01
4.07
4.23
4.49
4.82
4.86
5.42
5.51
5.59
5.67
5.80
5.89
5.90
591
6.00
6.21
6.34
6.38
6.38
6.50
6.57
6.70
6.74
6.92
6.99
7.05
7.14
7.16
7.29
7.37
7.45
7.58
7.70
7.71

-7.00
-6.89
-4.61
-2.43
-8.32
-1.55
-3.07
-4.06
-0.74
-1.74
-2.47
-1.91
-1.95
-0.68
-0.41
-0.15
-0.34
-0.27
-0.36
-0.27
-0.16
-0.11
-0.04
-0.26
-0.37
-0.10
-0.12
-0.09
-0.16
0.16

-0.26
-0.06
-0.14
-0.02
0.24

-0.13
-0.08
-0.06
-0.07
-0.05
-0.03
-0.03
0.17

-0.04
-0.21
0.19

-0.21
0.11
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0G1
HB3
HH

HE2
OE1
HA

HE1

HD2
HB3

HE1
HB2
HD12
HB3
HD22
HB2

HD22

HG1

HD1

HD22

HA
OEl

OD2

HD1
HE22
OE1l
HB2
HD22
HD13
HB3
HD13

OG
HD2
HA



GLN90 Light GLU3 7.84 -0.01 0 -1 HE22 HB2
PRO95 Light ARG5S 7.91 -0.18 0 1 N HA
TYR92 Light GLU3 7.92 0.00 0 -1 ) Cc
SER28 Light HIS6 7.94 -0.01 0 0 ) H
SER26 Light ARG5 7.96 0.10 0 1 HG HH11
Table S16 — Quantum biochemistry details of RC MD2-#4
. Interaction Adu A
égsul due éﬁgin ég sidue (I?Blstance Energy Residue Rgsidue ﬁ'?oum AB Atom
(kcal/mol) Charge  Charge

LYS65 Heavy GLU3 1.55 -10.95 1 -1 HZ1 OE1l
PRO108 Heavy HIS6 1.65 -5.56 0 0 O HE?2
GLY107 Heavy HIS6 1.82 -0.49 0 0 HA3 HE1
PRO108 Heavy PHE4 2.38 -1.44 0 0 HD3 HE1
ARG105 Heavy PHE4 2.46 -2.07 1 0 HD2 HE?2
TYRS59 Heavy GLU3 2.54 -3.45 0 -1 HE1 HB2
TRP52 Heavy PHE4 2.70 -3.56 0 0 HZ2 HE?2
GLY107 Heavy PHE4 2.74 -0.96 0 0 HA3 HZ
ILE102 Heavy HIS6 2.74 -2.27 0 0 HG22 HE1
TYRS59 Heavy PHE4 2.83 -4.40 0 0 Cz HB3
ARG105 Heavy HIS6 3.11 -1.47 1 0 HH11 O
TYR109 Heavy HIS6 3.79 -2.23 0 0 HA HE2
TYR60 Heavy GLU3 3.82 0.52 0 -1 O OE1
ARG105 Heavy ASP7 3.84 -2.77 1 -2 HH11 O
ARG105 Heavy ARG5 4.04 0.85 1 1 HH21 O
ARG106 Heavy HIS6 4.48 0.19 1 0 C HE1
GLY101 Heavy HIS6 5.23 -0.06 0 0 HA2 HE2
LYS57 Heavy PHE4 5.36 -0.29 1 0 HG3 HE2
VALS0 Heavy PHE4 5.43 -0.18 0 0 HG11 HB2
ARG106 Heavy PHE4 5.52 0.09 1 0 C HZ
ILE102 Heavy PHE4 5.65 -0.11 0 0 HG22 HE1
TRP52 Heavy HIS6 581 -0.18 0 0 HH2 HE1
THR61 Heavy GLU3 5.84 0.29 0 -1 HA OE1
PRO108 Heavy ARG5 5.98 -0.40 0 1 HD3 HA
ASP62 Heavy GLU3 6.00 1.46 -1 -1 0oD2 OE1
TRP52 Heavy ARG5 6.11 -0.14 0 1 HH2 N
TRP47 Heavy GLU3 6.15 -0.03 0 -1 HH2 OE1
LYS58 Heavy GLU3 6.18 -1.04 1 -1 O HB2
ASP99 Heavy HIS6 6.21 -0.18 -1 0 0oD2 HE2
TYRS59 Heavy ARG5 6.47 -0.19 0 1 OH H
LYS65 Heavy ALA2 6.54 1.65 1 1 HZ1 HA
TRP47 Heavy PHE4 6.56 -0.08 0 0 HH2 HB2
TYR110 Heavy HIS6 6.66 -0.11 0 0 N HE2
TYRS59 Heavy ALA2 6.67 -0.03 0 1 HE1 C
HIS35 Heavy HIS6 6.68 -0.02 0 0 HE1 HE2
GLY107 Heavy ARG5 6.71 -0.10 0 1 HA3 O
LYS58 Heavy PHE4 6.72 -0.14 1 0 0] HB3
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TYR109
GLY103
TRP52
HIS35
LYS65
TYRG0
LYS57
ASP62
GLY101
VALS50
ARG105
ILE102
TYRG0
ILE102
TRP47
VALS50
PHES3
ASP1
THR94
SER93
TYR92
THR94
TYR92
TYR92
SER93
THR94
SER93
TYR32
SER91
SER93
THR94
ASP1
LEU96
PRO95
TYR92
PRO95
ILE2
SER93
LEU96
ASP1
SER30
SER91
TYR32
ILE2
GLN27
SER91
SER93
GLN90

Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

PHE4
HIS6

GLU3
PHE4
PHE4
PHE4
GLU3
ALA2
PHE4
GLU3
GLU3
ASP7

ALA2
ARG5
ALA2
HIS6

PHE4
ALA2
PHE4
ARG5
ASP7

GLU3
HIS6

ARG5
PHE4
ALA2
ALA2
HIS6

HIS6

HIS6

ARG5
ARG5
PHE4
ALA2
PHE4
GLU3
ALA2
ASP7

ARG5
GLU3
ASP7

PHE4
ASP7

ARG5
ARG5
ARG5
GLU3
ALA2

7.00
7.01
7.07
7.20
7.21
7.31
7.34
7.39
7.44
7.56
7.67
7.87
7.90
7.90
7.92
7.92
7.98
1.69
1.88
2.18
2.27
2.29
241
2.51
2.54
2.60
2.81
3.01
3.26
3.72
3.73
3.99
4.16
4.28
4.37
4.53
5.12
5.35
5.37
5.44
5.49
5.50
5.52
5.66
5.75
5.76
5.81
5.92

-0.08
-0.10
-0.04
-0.03
-0.16
-0.06
-1.16
-1.32
0.00

0.03

-0.69
-0.03
-0.25
-0.04
-0.14
-0.01
-0.07
-9.00
-5.34
-4.03
-5.28
-2.97
-6.09
-8.01
-5.44
-1.28
-1.50
-4.68
-0.46
-0.87
-1.49
-0.94
-0.38
-0.52
-1.79
-0.70
-0.41
-0.22
-0.12
0.29

0.00

-0.15
-0.24
-0.12
0.05

0.02

0.52

-0.03
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HH2
HE1
Hz1

HD2
0OD2
HA2
HG12
HH21
HG21

HG21
HH2
HG22
HE1
oD1
0G1
HB2
HH
HGL1

OH
HA
HG1
HB2
HE2

HB3

OD2
HD21
HD2

HD2

HB3
HD21
OD1
HG

HE2
HD13
HG2

HB2
HE22

HE1
HE1

HD1

T

HA
HE1
HB3

HA

HB3
HE2
HZ
H3

HB2
OoD1

HD2

HB3
HB2
HB3
HD2

HD3
HD1
HA

HB1
HA
OoD1
HE1
OoD2
HD2
HH22

HA

HB1
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PRO95 Light PHE4 5.93 -0.15 0 0 N H
LEU96 Light HIS6 5.94 -0.12 0 0 HD21 HE?2
THR94 Light HIS6 5.96 -0.12 0 0 H H
ASP1 Light PHE4 6.01 -0.08 0 0 OoD2 0]
SER30 Light HIS6 6.11 -0.09 0 0 HB2 HB3
SER28 Light ARG5 6.13 -0.26 0 1 0] HD2
ILE29 Light HIS6 6.21 -0.15 0 0 O HD2
TYR92 Light ALA2 6.33 -0.20 0 1 0] HB2
SER28 Light ASP7 6.44 0.20 0 -2 HG OoD1
LEU96 Light ALA2 6.50 -0.08 0 1 HD23 HB3
GLN90 Light PHE4 6.55 -0.06 0 0 HE22 0]
ILE29 Light ARG5 6.81 -0.10 0 1 HG22 HB3
GLN90 Light ARG5 6.89 -0.11 0 1 OE1 HA
TYR32 Light ARG5 6.94 -0.25 0 1 HD2 HB3
GLN90 Light HIS6 6.96 -0.12 0 0 OE1 HD2
ILE29 Light ASP7 7.02 -0.05 0 -2 HA OoD1
ILE2 Light PHE4 7.04 -0.03 0 0 HG12 0]
ASN34 Light HIS6 7.23 -0.02 0 0 HD22 HE2
SER31 Light HIS6 7.34 -0.08 0 0 H HD2
TYR32 Light PHE4 7.59 -0.06 0 0 HE1 HE1
LEU33 Light HIS6 7.59 -0.05 0 0 N HD2
SER28 Light HIS6 7.63 -0.05 0 0 o H
ILE2 Light HIS6 7.73 -0.03 0 0 HG13 H
PRO95 Light ARG5 7.83 -0.16 0 1 N HB2
THR97 Light ALA2 7.88 -0.06 0 1 H HB1
THR94 Light ASP7 7.97 0.22 0 -2 H H
Table S17 — Quantum biochemistry details of RC MD2-#5
. Interaction Adu A
gg;due éﬂ;in geﬂsidue ([')&ljtance Energy Residue ReBsidue QSoum AP Atom
(kcal/mol) Charge  Charge
LYS65 Heavy GLU3 1.63 -10.71 1 -1 HZ3 OE1
ARG105 Heavy ASP7 1.78 -16.00 1 -2 HH12 0oD2
PRO108 Heavy HIS6 2.06 -4.61 0 0 O HE2
TYRS59 Heavy PHE4 2.38 -4.28 0 0 CE2 HB3
GLY107 Heavy HIS6 240 -2.64 0 0 O HE1
ILE102 Heavy HIS6 242 0.06 0 0 O HE1
TYRS59 Heavy ALA2 2.66 -0.50 0 1 HE1 O
ARG105 Heavy PHE4 2.76 -1.57 1 0 HH21 HD2
GLY107 Heavy PHE4 2.83 -1.58 0 0 HA3 Cz
PRO108 Heavy PHE4 2.85 -2.18 0 0 HD3 CD1
TRP52 Heavy PHE4 2.90 -3.52 0 0 HH2 HB3
ARG105 Heavy ARG5 2.97 0.87 1 1 HH12 O
TYRS59 Heavy GLU3 3.04 -2.76 0 -1 HD1 HA
TYR109 Heavy HIS6 3.22 -2.12 0 0 HA HE2
ALA104 Heavy ASP7 3.55 -0.96 0 -2 HB2 OoD1
ARG105 Heavy HIS6 3.99 -0.22 1 0 HH12 HA
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ASP62
GLY103
TYRG0
ARG106
TRP47
GLY101
ILE102
THRG61
GLY103
VALS50
ARG106
GLY103
TYRS9
ARG105
TRP52
TRP52
TRP47
LYS57
ALA104
LYS65
TYR109
ILE102
LYS58
TYR110
PRO108
GLY107
ASP99
TYRG0
LYS65
ARG105
ALA104
ARG106
GLY101
TRP52
LYS58
VALS50
HIS35
GLY107
LYS58
ARG100
HIS35
ALA49
LYS57
TYRG0
ILE102
ASP62
GLY103
THR94

Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
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Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Light

GLU3
HIS6

GLU3
HIS6

GLU3
HIS6

PHE4
GLU3
ASP7

PHE4
PHE4
PHE4
ARG5S
GLU3
HIS6

ARG5S
PHE4
PHE4
HIS6

ALA2
PHE4
ASP7

PHE4
HIS6

ARG5S
ARG5S
HIS6

PHE4
PHE4
ALA2
PHE4
ASP7

PHE4
GLU3
GLU3
GLU3
PHE4
ASP7

ALA2
HIS6

HIS6

GLU3
ALA2
ALA2
ARG5
ALA2
ARG5
GLU3

4.02
4.08
4.19
4.25
4.27
4.46
4.66
4.92
4.98
5.17
5.29
5.45
5.55
5.60
5.72
5.85
5.95
5.98
6.08
6.10
6.14
6.17
6.28
6.32
6.35
6.39
6.40
6.46
6.56
6.66
6.66
6.66
6.72
6.80
6.81
6.92
7.09
7.24
7.39
7.43
7.54
7.63
7.74
7.83
7.86
7.93
7.95
1.72

2.38
-0.04
1.84
-0.37
-0.16
0.14
-0.28
0.04
-0.45
-0.19
0.09
-0.06
-0.23
-0.99
-0.16
-0.11
-0.12
-0.11
-0.17
1.36
-0.07
-0.04
-0.15
-0.16
-0.35
-0.13
-0.25
-0.08
-0.15
0.95
-0.01
-1.45
-0.03
-0.01
-1.03
0.01
-0.03
-0.08
0.59
0.02
0.01
-0.09
0.87
-0.22
-0.10
-1.16
0.02
-11.31
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HH11
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HD3
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HA2

HH2

HG13
HE1
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HE2
HA
HD2

HG21
OD1
HA3
HG1

OE1l
ND1
OE1l
HE1
OE2
HE1

OE2

HB2

HE1

HB2
HD2
ND1
HA

HE1

HB3
HE2

HE2

T

HZ
OoD1
HE1

OE2
HD1

HE1
HE2
OE2

HA

OE2
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THR94
TYR92
SER93
SER93
TYR92
TYR32
PRO95
SER91
TYR92
LEU96
SER93
THR94
TYR32
SER93
TYR92
ASP1
SER91
ILE2
PRO95
SER30
THR94
TYR32
THR94
LEU96
LEU96
LEU96
SER91
ILE29
GLN90
GLN90
ILE29
ILE2
ASN34
GLN90
TYR32
SER30
SER28
SER31
GLN90
ILE2
SER30
LEU33
PRO95
ASP1
SER93
TYR92
PRO95
SER93

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

PHE4
HIS6
ARG5S
PHE4
ARG5S
HIS6
GLU3
HIS6
PHE4
PHE4
HIS6
ARG5S
ASP7
GLU3
ASP7
GLU3
PHE4
ARG5S
PHE4
HIS6
HIS6
ARG5S
ALA2
HIS6
ARG5S
GLU3
ARG5S
HIS6
PHE4
HIS6
ARG5S
PHE4
HIS6
ARG5S
PHE4
ARG5
ARG5
HIS6
GLU3
HIS6
ASP7
HIS6
ALA2
PHE4
ASP7
GLU3
ARG5
ALA2

1.97
2.12
2.37
2.39
2.43
2.71
2.84
2.86
3.46
3.64
3.74
3.90
4.06
431
4.34
4.65
4.80
5.13
5.48
5.49
5.72
5.82
5.88
5.99
6.09
6.27
6.38
6.42
6.56
6.68
6.72
6.81
6.84
6.86
6.87
6.96
6.96
6.98
7.37
7.37
7.61
7.73
7.80
7.87
7.93
7.94
7.94
7.95

-5.93
-6.52
-4.57
-1.74
-9.05
-4.33
-0.73
-0.56
-2.10
-0.50
-1.75
-1.62
-0.24
-0.46
0.11

-0.02
-0.26
-0.08
0.03

-0.13
-0.09
-0.34
-0.79
-0.10
-0.07
-0.12
0.12

-0.13
-0.08
-0.10
-0.06
-0.04
0.00

-0.12
-0.13
-0.03
-0.09
-0.16
-0.03
-0.05
-0.09
-0.04
-0.41
-0.04
0.02

-0.03
-0.09
0.08
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HD22
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HD12
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HB2
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HD2
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Table S18 — Quantum biochemistry details of RC MD2-#6

Interaction Adu

AB

Adu Adu A Distance . . Adu

Residue  Chain Rgsidue A) (Ekrézrl%ol) 2?}2?;: 2?}2?;: Atom AB Atom
LYS65 Heavy GLU3 1.70 -11.86 1 -1 HZ2 OE2
PRO108 Heavy HIS6 1.83 -5.15 0 0 O HE2
ILE102  Heavy HIS6 2.27 -1.11 0 0 HG23 HE1
GLY107 Heavy HIS6 2.56 -1.78 0 0 0 HE1
ARG105 Heavy PHE4 2.68 -1.79 1 0 HG3 HE2
TYR59  Heavy GLU3 2.82 -2.14 0 -1 HD1 HA
TYR59 Heavy PHE4 2.87 -4.13 0 0 cz HB3
TYR59 Heavy ALA2 291 -0.63 0 1 HE1 0]
PRO108 Heavy PHE4 3.12 -1.97 0 0 HD3 HD1
TRP52 Heavy PHE4 3.18 -3.03 0 0 HZ2 HE2
GLY107 Heavy PHE4 3.28 -1.13 0 0 HA3 CEl
ALA104 Heavy ASP7 3.34 -0.83 0 -2 HB2 OD1
GLY103 Heavy HIS6 3.55 -0.49 0 0 HA3 ND1
ASP62 Heavy GLU3 3.90 2.73 -1 -1 OoD1 OE2
TYR109 Heavy HIS6 3.99 -1.74 0 0 HA HE2
TYR60  Heavy GLU3 4.04 1.36 0 -1 H OEl
GLY103 Heavy ASP7 4.30 -0.60 0 -2 HA3 H
ARG105 Heavy ASP7 4.46 -2.72 1 -2 HG2 OD1
GLY101 Heavy HIS6 4.50 0.09 0 0 C HE1
ARG106 Heavy HIS6 455 -0.16 1 0 C HE1
ARG106 Heavy PHE4 4.60 0.21 1 0 H HZ
TRP47 Heavy GLU3 4.68 -0.16 0 -1 HH2 OEl
LYS65 Heavy ALA2 4.89 1.53 1 1 HE2 H
LYS57 Heavy ALA2 4.96 1.23 1 1 HZ3 0]
ILE1I02  Heavy PHE4 5.04 -0.22 0 0 0 HZ
GLY103 Heavy PHE4 5.25 -0.09 0 0 HA3 HZ
THR61  Heavy GLU3 5.30 0.04 0 -1 HA OE1l
LYS57 Heavy PHE4 5.53 -0.16 1 0 HE2 HD2
ARG105 Heavy HIS6 5.60 -0.35 1 0 HB3 HE1
ALA104 Heavy HIS6 5.73 -0.17 0 0 H ND1
VALS50 Heavy PHE4 5.95 -0.14 0 0 HG11 HB2
ILE102 Heavy ASP7 5.96 -0.15 0 -2 HG21 H
TYR59  Heavy ARG5 5.97 -0.23 0 1 HH H
ALA104 Heavy PHE4 6.02 0.05 0 0 C HZ
TRP52 Heavy ARG5 6.08 -0.11 0 1 HH2 H
PRO108 Heavy ARG5S 6.08 -0.35 0 1 HD3 HA
ARG105 Heavy ARG5 6.12 0.64 1 1 HG2 0]
ASP99 Heavy HIS6 6.17 -0.24 -1 0 0oD2 HE2
TRP52 Heavy HIS6 6.34 -0.13 0 0 HZ2 HE1
LYS58 Heavy ALA2 6.59 0.65 1 1 O @]
TRP47 Heavy PHE4 6.62 -0.07 0 0 HH2 H
TYR60  Heavy ALA2 6.66 -0.22 0 1 H @]
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TYRG0
TYR110
GLY107
LYS57
LYS58
LYS58
TYR109
LYS65
GLY107
ARG106
ARG100
GLY101
TRP52
VALS50
HIS35
GLY103
HIS35
VALS50
PRO108
ILE102
ASP62
ALA104
THR94
THR94
TYR92
SER93
TYR92
SER93
PRO95
TYR32
SER91
TYR32
THR94
TYR92
TYR92
SER93
LEU96
SER93
SER91
SER30
THR94
PRO95
SER91
LEU96
ILE2
ILE29
THR94
LEU96

Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

PHE4
HIS6
ARG5
GLU3
GLU3
PHE4
PHE4
PHE4
ASP7
ASP7
HIS6
PHE4
GLU3
GLU3
HIS6
ARG5
PHE4
HIS6
GLU3
ARG5
ALA2
ARG5
GLU3
PHE4
HIS6
ARG5
ARG5
PHE4
GLU3
HIS6
HIS6
ASP7
ARG5
PHE4
ASP7
HIS6
PHE4
GLU3
PHE4
HIS6
ALA2
PHE4
ARG5
HIS6
ARG5
HIS6
HIS6
ARG5S

6.80
6.81
6.82
6.85
6.90
6.90
6.96
6.96
7.00
7.07
7.17
7.18
7.24
7.25
7.31
7.40
7.70
7.71
7.87
7.90
7.95
7.96
1.85
2.05
2.05
2.13
2.14
2.30
2.73
2.98
2.98
3.62
3.98
3.98
4.16
4.35
4.38
4.70
5.07
5.35
5.38
5.60
5.60
5.63
5.64
5.88
6.12
6.19

-0.04
-0.11
-0.05
-1.47
-1.03
-0.12
-0.09
-0.16
-0.08
-1.66
0.00
-0.02
-0.01
0.03
-0.01
0.01
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ASP1 Light GLU3 6.25 0.02 0 -1 HA HG3
ILE29 Light ARG5 6.38 -0.10 0 1 HG22 HB3
SER30 Light ASP7 6.40 -0.15 0 -2 HB2 0]
GLN90 Light PHE4 6.42 -0.08 0 0 HE22 O
GLN90 Light HIS6 6.43 -0.13 0 0 OE1 HD2
LEU96 Light GLU3 6.55 -0.12 0 -1 H OE1
GLN90 Light ARG5 6.72 -0.12 0 1 HE22 HB2
SER28 Light ARG5 6.72 -0.18 0 1 0] HD2
SER31 Light HIS6 6.74 -0.13 0 0 H HB3
TYR32 Light ARG5 6.80 -0.22 0 1 HE1 C
ILE2 Light PHE4 7.11 -0.04 0 0 HD12 0]
GLN90 Light GLU3 7.18 -0.02 0 -1 HE22 HB2
GLN27 Light ARG5 7.22 0.15 0 1 HB2 HD2
ASN34 Light HIS6 7.25 -0.01 0 0 HD22 HE2
TYR32 Light PHE4 7.32 -0.09 0 0 Cz HE1
ILE2 Light HIS6 7.40 -0.06 0 0 HD12 H
TYR92 Light GLU3 7.47 0.01 0 -1 0] HB2
PRO95 Light ALA2 7.54 -0.25 0 1 HD2 C
PRO95 Light ARG5 7.68 -0.13 0 1 HD3 HB2
SER30 Light ARG5 7.81 -0.02 0 1 HB2 HH22
ILE2 Light GLU3 7.88 0.00 0 -1 HG13 HB2
LEU33 Light HIS6 7.97 -0.05 0 0 N HD2
Table S19 — Quantum biochemistry details of RC MD2-#7
. Interaction Adu A
ggslidue éﬂ;in geﬂsidue ([')&ljtance Energy Residue ReBsidue QSoum AP Atom
(kcal/mol) Charge  Charge
LYS65 Heavy GLU3 1.63 -11.62 1 -1 HZ1 OE1
PRO108 Heavy HIS6 1.74 -3.87 0 0 O HE2
ARG105 Heavy ASP7 1.88 -12.29 1 -2 HE OoD1
ARG105 Heavy ARG5 211 -1.31 1 1 HH11 O
ILE102 Heavy HIS6 2.25 -1.53 0 0 HG22 HE1
GLY107 Heavy HIS6 2.32 -0.65 0 0 O HE1
ARG105 Heavy HIS6 241 -0.94 1 0 HH12 HA
GLY107 Heavy PHE4 247 -1.11 0 0 HA3 HE1
ARG105 Heavy PHE4 2.61 -2.24 1 0 HH21 HE2
TYRS59 Heavy PHE4 2.63 -4.38 0 0 HH HD2
TYRS59 Heavy GLU3 2.76 -3.20 0 -1 HE1 HB2
TRP52 Heavy PHE4 3.08 -3.67 0 0 HZ2 HE2
PRO108 Heavy PHE4 3.28 -1.58 0 0 HD3 HE1
TYR109 Heavy HIS6 3.39 -2.45 0 0 HA HE2
ASP62 Heavy GLU3 3.83 3.18 -1 -1 0oD2 OE1
ARG106 Heavy HIS6 411 -0.29 1 0 C HE1
TYR60 Heavy GLU3 4.13 0.32 0 -1 O OE1
GLY101 Heavy HIS6 451 -0.08 0 0 HA2 HE1
ALA104 Heavy ASP7 4.67 -0.43 0 -2 HB1 OoD1
ARG106 Heavy PHE4 4.68 0.23 1 0 C HZ
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LYS57
GLY103
TRP47
ILE102
TRP52
VALS50
LYS58
ARG105
GLY103
THRG61
TRP47
GLY107
PRO108
ILE102
GLY107
ASP99
TYR110
TYRS9
ARG106
ASP62
TRP52
LYS58
GLY103
LYS57
TYRS59
ALA104
LYS65
TYRG0
TYR109
TRP52
GLY101
ALA104
HIS35
LYS65
ARG100
HIS35
VALS50
ARG105
PHES3
THR94
TYR92
THR94
SER93
SER93
SER93
TYR92
SER91
TYR32

Heavy
Heavy
Heavy
Heavy
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-0.17
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THR94 Light ALA2 2.84 -1.97 0 1 0] HA
THR94 Light ARG5 3.66 -1.35 0 1 H HA
SER93 Light HIS6 3.77 -1.74 0 0 HA H
TYR32 Light ASP7 4.01 -0.39 0 -2 HH OXT
TYR92 Light PHE4 4.13 -2.16 0 0 O HD1
LEU96 Light PHE4 4.17 -0.42 0 0 HD22 HD1
ASP1 Light ALA2 4.23 -0.50 0 1 0oD2 H2
TYR92 Light ASP7 4.41 -0.29 0 -2 HE1 N
PRO95 Light ALA2 451 -0.63 0 1 HD3 H2
PRO95 Light GLU3 4.75 -0.64 0 -1 HD2 H
ILE2 Light ALA2 5.14 -0.16 0 1 HD11 HB1
SER91 Light PHE4 5.32 -0.16 0 0 0] HE1
LEU96 Light HIS6 5.34 -0.17 0 0 HD23 HE2
SER30 Light HIS6 541 -0.12 0 0 HB3 HB3
LEU96 Light ARG5 5.46 -0.12 0 1 HD22 HA
THR94 Light HIS6 5.56 -0.12 0 0 H H
SER91 Light ARG5 5.56 -0.03 0 1 0] HA
SER93 Light GLU3 5.60 0.40 0 -1 oG H
PRO95 Light PHE4 5.83 -0.05 0 0 N H
ILE2 Light ARG5S 5.96 -0.05 0 1 HD11 HB2
TYR92 Light ALA2 6.07 -0.22 0 1 0] HB3
ASP1 Light GLU3 6.12 0.22 0 -1 OoD2 H
ILE29 Light HIS6 6.40 -0.11 0 0 O HD2
GLN90 Light HIS6 6.44 -0.12 0 0 OE1 HD2
TYR32 Light ARG5S 6.52 -0.12 0 1 HE2 HB3
ASN34 Light HIS6 6.76 -0.02 0 0 HD22 HE2
GLN90 Light PHE4 6.77 -0.06 0 0 HE22 0]
GLN27 Light ALA2 6.94 -0.02 0 1 HE22 HB1
GLN90 Light ARG5 6.97 -0.08 0 1 HE22 HB2
SER30 Light ASP7 6.98 -0.09 0 -2 HB2 OXT
GLN90 Light ALA2 7.03 0.00 0 1 HE22 HA
ILE29 Light ARG5S 7.07 -0.04 0 1 HA HB3
SER31 Light HIS6 7.21 -0.09 0 0 H HB3
TYR32 Light PHE4 7.35 -0.06 0 0 HE2 HE1
SER28 Light ARG5S 7.52 -0.13 0 1 0] HB3
ILE2 Light PHE4 7.55 -0.03 0 0 HG13 0]
PRO95 Light ARG5S 7.56 -0.13 0 1 N HB2
LEU96 Light GLU3 7.77 -0.05 0 -1 HG HB3
LEU96 Light ALA2 7.85 -0.08 0 1 HD22 HB3
SER30 Light ARG5 7.97 -0.02 0 1 HB3 HB3
LEU33 Light HIS6 8.00 -0.05 0 N HD2
Table S20 — Quantum biochemistry details of RC MD2-#8
. Interaction Adu A
gg;due éﬂ;in geﬁsidue (I?&litance Energy Residue Rgsidue QSoum Ap Atom
(kcal/mol) Charge  Charge
LYS65 Heavy GLU3 1.65 -13.85 1 -1 HZ2 OE2
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PRO108
ARG105
TYRS9
ILE102
GLY107
GLY107
TYRS9
TRP52
ALA104
PRO108
ARG105
GLY103
TYR109
ARG105
ARG106
TYRG0
ILE102
ARG106
GLY101
ARG105
GLY103
GLY103
ASP62
VALS50
ALA104
ARG105
LYS58
ALA104
TRP52
TRP47
LYS65
TRP52
ARG105
ILE102
TYR59
LYS57
ARG106
TRP47
THR61
GLY107
LYS58
TYR110
TYR109
LYS65
ASP99
ALA104
GLY107
TYR59

Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
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ALA2
PHE4
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PHE4
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ARG5
ASP7
ARG5

1.97
2.00
211
2.27
2.50
2.53
2.92
3.03
3.07
3.54
3.58
3.60
3.62
3.64
3.93
4.25
4.34
4.37
4.42
4.44
4.60
4.67
4.94
5.34
5.38
5.52
5.59
5.67
6.01
6.09
6.18
6.20
6.27
6.27
6.27
6.28
6.32
6.37
6.38
6.39
6.54
6.64
6.68
6.73
6.75
6.82
6.87
6.88

-5.14
-2.26
-1.95
-0.58
-2.02
-0.51
-3.47
-3.83
-0.72
-1.21
-0.92
-0.14
-2.06
0.55

0.39

0.00

-0.27
-0.41
0.30

-3.03
-0.95
-0.10
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-0.16
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-1.05
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-0.11
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-0.13
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-0.14
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-0.09
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-0.20
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-0.20
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PRO108
TRP52
LYS57
GLY103
PHES3
GLY101
VALS50
TYRG0
HIS35
ARG100
HIS35
ASP62
ARG106
TRP52
ILE102
THR94
TYR92
TYR92
SER93
THR94
THR94
SER91
SER93
SER93
TYR32
THR94
SER93
LEU96
TYR92
PRO95
ASP1
SER91
PRO95
ILE2
TYR92
TYR32
ILE2
SER30
SER93
LEU96
LEU96
SER28
SER91
PRO95
GLN27
GLN90
TYR32
THR94

Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

ARG5
GLU3
GLU3
ARG5
PHE4
PHE4
GLU3
PHE4
HIS6

HIS6

PHE4
ALA2
ARG5
ASP7

ARG5
PHE4
HIS6

ARG5
ARG5
ALA2
GLU3
HIS6

ALA2
PHE4
HIS6

ARG5
HIS6

PHE4
PHE4
GLU3
ALA2
PHE4
ALA2
ARG5
ASP7

ASP7

ALA2
HIS6

GLU3
HIS6

ARG5
ARG5
ARG5
PHE4
ARG5
HIS6

PHE4
HIS6
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7.15
7.17
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7.94
2.20
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-0.32
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-1.08
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ASP1 Light GLU3 6.26 0.26 0 -1 OoD1 H
TYR92 Light ALA2 6.35 -0.05 0 1 O HB2
ILE29 Light HIS6 6.43 -0.13 0 0 0] HD2
GLN90 Light ALA2 6.57 -0.03 0 1 HE22 HB3
LEU96 Light ALA2 6.62 -0.07 0 1 HD21 HB3
SER30 Light ASP7 6.64 -0.23 0 -2 HG 0]
SER30 Light ARG5 6.81 0.01 0 1 HB2 HH11
ASN34 Light HIS6 6.92 -0.01 0 0 HD22 HE?2
GLN90 Light PHE4 6.95 -0.06 0 0 HE22 O
GLN90 Light ARG5 6.98 -0.08 0 1 OE1 HA
SER31 Light HIS6 7.11 -0.13 0 0 H HB3
ILE29 Light ARG5 7.16 -0.08 0 1 HA HB3
ASP1 Light ARG5 7.39 0.03 0 1 HA HH22
TYR32 Light ARG5 7.53 -0.22 0 1 HH C
LEU96 Light GLU3 7.62 -0.05 0 -1 HG HB3
ILE2 Light HIS6 7.74 -0.06 0 0 HD11 H
ILE2 Light PHE4 7.78 -0.03 0 0 HG13 0]
SER93 Light ASP7 7.90 0.08 0 -2 HB3 N
Table S21 — Quantum biochemistry details of RC MD6-#0
. Interaction Adu A
ggslidue éﬂ;in geﬂsidue ([')&ljtance Energy Residue Rgsidue QSoum AP Atom
(kcal/mol) Charge  Charge

TYRS59 Heavy GLU3 1.78 -12.99 0 -1 HH OE1
LYS57 Heavy GLU3 1.89 -10.61 1 -1 HZ2 OE1
ILE102 Heavy HIS6 2.01 -0.25 0 0 O HE1
PRO108 Heavy HIS6 2.04 -5.33 0 0 O HE2
LYS57 Heavy PHE4 244 -3.79 1 0 HE3 H
TYRS59 Heavy PHE4 2.46 -1.62 0 0 OH H
ARG105 Heavy PHE4 2.56 -6.43 1 0 HG3 HB2
GLY107 Heavy HIS6 2.90 -2.31 0 0 O HE2
TRP52 Heavy PHE4 3.23 -3.02 0 0 HZ2 HD2
GLY103 Heavy HIS6 3.39 -1.04 0 0 HA3 HE1
ARG105 Heavy ARG5 3.51 0.57 1 1 HG3 H
LYS57 Heavy ALA2 3.56 1.86 1 1 HZ1 O
TYR109 Heavy HIS6 3.86 -2.01 0 0 HB3 HE2
THR56 Heavy PHE4 3.94 -0.41 0 0 0G1 HE2
ALA104 Heavy ASP7 4.33 -0.73 0 -2 H OoD1
ARG106 Heavy HIS6 4.50 0.02 1 0 HA HE1
ARG105 Heavy ALA2 4.68 1.17 1 1 HH11 H2
TRP52 Heavy ARG5 4.81 -0.21 0 1 HH2 HA
GLY107 Heavy ARG5 4.90 -0.13 0 1 HA3 HA
GLY103 Heavy ASP7 491 -0.58 0 -2 HA2 OoD1
ASP54 Heavy PHE4 4.95 -0.26 -1 0 0oD2 HE2
GLY101 Heavy HIS6 4.97 0.05 0 0 HA2 HE2
PRO108 Heavy ARG5 5.14 -0.38 0 1 HD3 HA
PHES3 Heavy PHE4 5.35 -0.26 0 0 HE1 HD2
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GLY107
ARG105
TYRS9
TYRS9
ARG105
ALA104
LYS58
PRO108
TRP52
ARG105
ARG106
GLY103
ASP99
LYS57
ALA104
ALA104
ILE102
TYR110
GLY107
ILE102
HIS35
GLY103
ARG106
TRP52
THR56
LYS58
TYRS59
ARG106
VALS50
TYR32
TYR91
TYR32
TYR92
TYR92
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THR94
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TYR92
TYR91
THR94
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5.41
5.48
5.69
5.74
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6.25
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TYR32 Light ARG5 6.73 -0.53 0 1 HH 0]
ILE29 Light HIS6 6.73 -0.09 0 0 ) HB3
TYR92  Light PHE4 6.86 -0.05 0 0 o o
LEU96 Light ARG5 6.91 -0.03 0 1 HD21 HA
ILE29 Light ASP7 7.24 0.05 0 -2 O OXT
TYR91 Light ASP7 7.32 0.22 0 -2 0] N
SER31 Light HIS6 7.33 -0.13 0 0 H HB2
LEU96 Light PHE4 7.44 -0.02 0 0 HD21 0]
LEU33 Light HIS6 7.78 -0.07 0 0 N HD2
SER28 Light ASP7 7.87 0.24 0 -2 0] O
Table S22 — Quantum biochemistry details of RC MD6-#1
. Interaction Adu A
ggsul due ég;in gg sidue (I?&gtance Energy Residue Rgsidue ﬁ'ijoum AP Atom
(kcal/mol) Charge  Charge

ARG105 Heavy ASP7 1.73 -17.43 1 -2 HH11 0oD2
ARG105 Heavy ARG5 1.76 -2.42 1 1 HH12 O
PRO108 Heavy HIS6 1.88 -4.49 0 0 O HE?2
LYS57 Heavy PHE4 231 -2.45 1 0 HD2 HZ
ARG105 Heavy PHE4 2.33 -1.74 1 0 HG2 HE?2
TRP52 Heavy PHE4 240 -2.25 0 0 HH2 HE1
ARG105 Heavy HIS6 2.64 -4.01 1 0 HH12 HA
GLY107 Heavy HIS6 2.67 -0.97 0 0 H HE1
TYRS59 Heavy PHE4 2.78 -1.60 0 0 HE2 HE1
ILE102 Heavy HIS6 2.92 -1.77 0 0 HG22 HE2
ALA104 Heavy ASP7 3.22 -1.31 0 -2 HB2 OoD1
GLY103 Heavy HIS6 3.68 -0.35 0 0 HA3 ND1
TYR109 Heavy HIS6 4.08 -1.51 0 0 HA HE2
TRP52 Heavy HIS6 4.15 -0.39 0 0 HZ2 HE1
ARG106 Heavy HIS6 4.50 0.26 1 0 C HE1
ALA104 Heavy HIS6 4.50 -0.46 0 0 H HA
GLY103 Heavy ASP7 471 -0.65 0 -2 HA3 H
GLY107 Heavy PHE4 5.04 -0.10 0 0 HA3 HE1
GLY101 Heavy HIS6 5.06 -0.30 0 0 HA2 HE1
PRO108 Heavy PHE4 5.15 -0.11 0 0 HD3 HE1
TRP52 Heavy ARG5 5.49 -0.12 0 1 HH2 HA
ARG105 Heavy GLU3 6.05 -0.92 1 -1 HH12 O
ARG106 Heavy PHE4 6.34 -0.10 1 0 N HZ
PRO108 Heavy ARG5 6.45 -0.31 0 1 HD3 HA
ALA104 Heavy ARG5 6.49 -0.14 0 1 H O
ASP99 Heavy HIS6 6.49 -0.24 -1 0 OD1 HE2
TYRS59 Heavy GLU3 6.49 -0.18 0 -1 HH HB3
ILE102 Heavy ASP7 6.52 -0.18 0 -2 HG23 H
TYRS59 Heavy ARG5 6.66 -0.09 0 1 HH N
VALS50 Heavy PHE4 6.73 -0.03 0 0 HG11 HE1
GLY107 Heavy ARG5 6.80 -0.05 0 1 HA3 HA
GLY103 Heavy ARG5 6.84 0.02 0 1 HA3 C
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TYR110
LYS57
ALA104
PHES3
ARG106
LYS58
THRS56
HIS35
GLY107
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TYR32
SER93
TYR92
TYR32
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THR94
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ILE29 Light ASP7 7.03 0.08 0 -2 ) 0]
LEU96 Light PHE4 7.11 -0.05 0 0 HD23 HD1
LEU96 Light GLU3 7.39 -0.02 0 -1 HD23 OE1
GLN90 Light ARG5 7.39 -0.14 0 1 OE1 HB3
GLN90 Light HIS6 7.45 -0.06 0 0 C HD2
SER30 Light ARG5 7.61 -0.01 0 1 HB2 HD2
SER93 Light ALA2 7.76 0.03 0 1 HG C
ALA50 Light HIS6 7.79 -0.01 0 0 HA HD2
GLN27 Light ALA2 7.86 0.13 0 1 HE21 HA
ASP1 Light ALA2 7.89 -0.36 0 1 OD1 HA
Table S23 — Quantum biochemistry details of RC MD6-#2
. Interaction Adu A
ggsul due ég;in gg sidue (I?&gtance Energy Residue Rgsidue ﬁ'ijoum AP Atom
(kcal/mol) Charge  Charge

PRO108 Heavy HIS6 1.81 -5.37 0 0 O HE?2
ARG105 Heavy ASP7 1.94 -15.44 1 -2 HH21 0oD2
ARG105 Heavy ARG5 211 -2.11 1 1 HH12 O
ARG105 Heavy PHE4 2.18 -1.94 1 0 HD2 HZ
LYS57 Heavy PHE4 221 -1.76 1 0 HE2 HZ
ILE102 Heavy HIS6 2.28 -1.45 0 0 HG22 HE1
GLY107 Heavy HIS6 2.57 -2.18 0 0 O HE1
ARG105 Heavy HIS6 2.76 -3.23 1 0 HH12 HA
TYRS59 Heavy PHE4 2.85 -2.22 0 0 HE2 HE2
TRP52 Heavy PHE4 3.01 -2.21 0 0 HH2 HE2
TYR109 Heavy HIS6 3.78 -1.87 0 0 HA HE2
ARG106 Heavy HIS6 4.26 -0.17 1 0 C HE1
TRP52 Heavy ARG5 451 -0.20 0 1 HH2 HA
GLY103 Heavy HIS6 4.84 -0.23 0 0 N HE1
GLY101 Heavy HIS6 4.89 -0.05 0 0 HA2 HE1
ALA104 Heavy ASP7 4.97 -0.92 0 -2 HB1 0oD2
GLY103 Heavy ASP7 5.48 -0.47 0 -2 HA3 HB3
TRP52 Heavy HIS6 5.50 -0.37 0 0 HH2 H
GLY107 Heavy ARG5 5.94 -0.05 0 1 HA3 HA
GLY107 Heavy PHE4 5.96 -0.11 0 0 HA3 HE2
PRO108 Heavy ARG5 5.98 -0.35 0 1 HD3 HA
ILE102 Heavy ASP7 6.32 -0.09 0 -2 HG22 H
ASP99 Heavy HIS6 6.38 -0.24 -1 0 OD1 HE2
PRO108 Heavy PHE4 6.43 -0.08 0 0 HD2 HE2
TYRS59 Heavy ARG5 6.63 -0.13 0 1 HE2 HA
ARG106 Heavy PHE4 6.68 -0.09 1 0 N HZ
ALA104 Heavy HIS6 6.72 -0.12 0 0 N HE1
GLY107 Heavy ASP7 6.74 -0.01 0 -2 H H
TYR110 Heavy HIS6 6.87 -0.13 0 0 N HE2
THR56 Heavy PHE4 6.95 -0.12 0 0 0G1 HZ
ASP54 Heavy PHE4 7.02 -0.04 -1 0 0oD2 HZ
ARG106 Heavy ASP7 7.06 -1.56 1 -2 H 0oD2
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SER28 Light GLU3 7.04 0.23 0 -1 0] OE2
LEU33 Light HIS6 7.15 -0.08 0 0 N HD2
THR94 Light ALA2 7.27 -0.09 0 1 HB 0]
GLN27 Light ARG5 7.44 -0.03 0 1 HB2 HD3
ASN34 Light HIS6 7.56 -0.03 0 0 HD22 HE?2
LEU96 Light GLU3 7.61 -0.03 0 -1 HD22 HG3
TYR91 Light ASP7 7.63 0.21 0 -2 O N
THR94 Light HIS6 7.66 -0.03 0 0 0OG1 H
ILE29 Light GLU3 7.77 -0.01 0 -1 HG22 OE2
ILE29 Light ASP7 7.82 -0.04 0 -2 0] OXT
Table S24 — Quantum biochemistry details of RC MD6-#3
. Interaction Adu A
ggsul due ég;in gg sidue (I?&gtance Energy Residue Rgsidue ﬁ'ijoum AP Atom
(kcal/mol) Charge  Charge

TYRS59 Heavy GLU3 1.63 -13.48 0 -1 HH OE2
PRO108 Heavy HIS6 1.91 -4.92 0 0 O HE?2
LYS57 Heavy GLU3 1.95 -11.90 1 -1 HZ1 OE1l
TYRS59 Heavy PHE4 2.15 -3.62 0 0 OH H
GLY107 Heavy HIS6 2.19 -1.54 0 0 O HE1
ARG105 Heavy PHE4 2.36 -6.07 1 0 HB2 HB2
LYS57 Heavy PHE4 243 -3.85 1 0 HG3 HD2
ILE102 Heavy HIS6 247 -1.24 0 0 HG22 HE1
TRP52 Heavy PHE4 2.73 -4.36 0 0 HZ2 HD2
ARG105 Heavy ARG5 2.76 -0.08 1 1 HG3 H
LYS57 Heavy ALA2 2.82 0.40 1 1 HE3 O
ARG105 Heavy ALA2 3.45 0.79 1 1 HH11 HB3
THR56 Heavy PHE4 3.68 -0.51 0 0 0G1 HE2
ARG106 Heavy HIS6 3.69 -0.85 1 0 C HE1
ALA104 Heavy ASP7 3.71 0.09 0 -2 H 0oD2
TYR109 Heavy HIS6 3.83 -1.82 0 0 HA HE2
ARG105 Heavy HIS6 3.92 -0.81 1 0 HB3 HA
ARG105 Heavy ASP7 3.99 -3.28 1 -2 HG2 OoD1
GLY103 Heavy HIS6 4.02 -0.13 0 0 HA3 HE1
TYRS59 Heavy ALA2 4.60 -0.42 0 1 HH O
GLY101 Heavy HIS6 4.61 -0.08 0 0 HA2 HE1
GLY103 Heavy ASP7 4.70 -0.63 0 -2 HA2 0oD2
TRP52 Heavy ARG5 4.86 -0.22 0 1 HH2 HA
GLY107 Heavy PHE4 4.95 -0.26 0 0 H HB2
ILE102 Heavy ASP7 541 -0.23 0 -2 HG23 H
ASP54 Heavy PHE4 5.42 -0.19 -1 0 0oD2 HE2
GLY107 Heavy ARG5 5.44 -0.13 0 1 HA3 HA
TRP52 Heavy HIS6 551 -0.26 0 0 HZ2 HE1
ARG105 Heavy GLU3 5.58 -1.42 1 -1 HG3 O
PRO108 Heavy ARG5 5.79 -0.25 0 1 HD3 HA
ARG106 Heavy PHE4 5.82 -0.02 1 0 N HB2
LYS58 Heavy GLU3 5.83 -1.07 1 -1 0] OE2
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TYRS9
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TRP52
ASP99
TYR110
ALA104
GLY103
ARG106
LYS58
PHES3
ARG106
VALS50
LYS57
ARG100
LYS65
HIS35
ILE102
GLY55
ILE102
TYRG0
TYR32
TYR92
TYR32
TYR91
TYR92
SER93
TYR92
THR94
SER93
THR94
SER30
SER93
SER30
TYR91
THR94
TYR92
THR94
LEU96
GLN90
ILE29
GLN27
LEU33
SER31
ILE2
SER31

Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

ARG5S
PHE4
HIS6
PHE4
ASP7
GLU3
HIS6
HIS6
ARG5S
ARG5S
ASP7
PHE4
PHE4
ARG5S
PHE4
ARG5S
HIS6
GLU3
HIS6
ARG5S
PHE4
PHE4
GLU3
ASP7
HIS6
HIS6
HIS6
ARG5S
ARG5S
ASP7
PHE4
HIS6
ARG5S
ASP7
PHE4
HIS6
ARG5
HIS6
PHE4
GLU3
HIS6
HIS6
HIS6
ARG5
HIS6
ASP7
ARG5
HIS6

6.30
6.33
6.40
6.40
6.56
6.79
6.80
6.90
6.97
7.02
7.07
7.18
7.18
7.20
7.30
7.31
7.37
7.46
7.76
7.88
7.92
7.92
7.97
1.96
2.27
2.50
2.83
2.96
3.08
3.13
3.39
3.72
4.36
4.49
4.55
5.37
5.38
5.46
5.65
5.66
6.20
6.21
6.22
6.37
6.37
6.58
6.65
6.70

-0.07
-0.13
-0.17
-0.04
0.07

-0.19
-0.18
-0.07
-0.03
-0.03
-1.62
-0.23
-0.08
0.45

-0.03
0.75

0.03

-1.10
-0.01
-0.04
-0.01
-0.03
0.05

-9.41
-5.08
-5.10
-1.67
-3.82
-2.06
0.31

-0.34
-1.27
-0.59
-0.39
-0.34
-0.15
-0.28
-0.15
-0.22
-0.06
-0.10
-0.08
-0.16
0.04

-0.13
-0.27
-0.06
-0.10

O O O O O o

'
-

O O O O O OO 0O 00000000000 OO OLODOLOD OO oD oD oOoOoORR, P PO, O, PR OOO

HE2
HD2

o

HZ2
OD1

HB3

HA3

HB2

HG12
HG3

HZ3
HE1

HB2

HG
HE1
HG23
HA

HB2

HB3
HE1



LEU96 Light ARG5 6.74 -0.03 0 1 HD21 HA
ASP1 Light ARG5 6.75 0.19 0 1 H2 HH11
SER93 Light GLU3 6.88 -0.10 0 -1 HG o
TYR32 Light ARG5 6.96 -0.33 0 1 HH 0]
TYR91 Light PHE4 7.00 -0.04 0 0 ) 0]
LEU96 Light PHE4 7.05 -0.03 0 0 HD21 0]
ILE2 Light HIS6 7.14 -0.04 0 0 HD12 HB3
ILE29 Light ASP7 7.21 -0.12 0 -2 0] 0]
TYR91 Light ASP7 7.45 0.12 0 -2 O N
Table S25 — Quantum biochemistry details of RC MD6-#4
. Interaction Adu A
ggsul due ég;in gg sidue (I?&gtance Energy Residue Rgsidue ﬁ'ijoum AP Atom
(kcal/mol) Charge  Charge
PRO108 Heavy HIS6 1.73 -3.62 0 0 O HE?2
ARG105 Heavy ASP7 1.94 -15.85 1 -2 HE OoD1
GLY107 Heavy HIS6 242 -1.45 0 0 O HE1
TYRS59 Heavy ALA2 243 -0.59 0 1 HE1 HB2
TYRS59 Heavy PHE4 245 -4.46 0 0 CE2 HB3
ILE102 Heavy HIS6 245 -1.77 0 0 HG22 HE1
ARG105 Heavy ARG5 2.63 0.08 1 1 HH11 O
GLY107 Heavy PHE4 2.73 -1.29 0 0 HA3 Cz
ARG105 Heavy PHE4 2.74 -2.85 1 0 HD2 HE2
TRP52 Heavy PHE4 281 -3.48 0 0 HH2 CD2
PRO108 Heavy PHE4 3.00 -1.97 0 0 HD3 HD1
TYRS59 Heavy GLU3 3.08 -2.66 0 -1 HD1 HA
TYR109 Heavy HIS6 3.48 -2.28 0 0 HA HE2
LYS57 Heavy PHE4 3.62 -0.57 1 0 HD3 HD2
GLY103 Heavy ASP7 3.64 -1.05 0 -2 HA3 HB3
ALA104 Heavy ASP7 3.93 -1.10 0 -2 H HB3
ARG105 Heavy HIS6 4.07 -0.64 1 0 HH12 HA
LYS65 Heavy ALA2 4.23 1.25 1 1 HZ2 O
LYS65 Heavy GLU3 4.35 -1.82 1 -1 HZ2 HG2
ARG106 Heavy PHE4 4.52 -0.08 1 0 N HZ
ARG105 Heavy GLU3 4.55 -0.92 1 -1 HH21 O
ARG106 Heavy HIS6 4.56 -0.25 1 0 C HE1
GLY103 Heavy HIS6 4.66 -0.23 0 0 HA3 HE1
ILE102 Heavy PHE4 4.68 -0.26 0 0 O HZ
GLY103 Heavy PHE4 4.75 -0.11 0 0 HA3 HZ
GLY101 Heavy HIS6 4.79 -0.06 0 0 HA2 HE1
VALS0 Heavy PHE4 5.16 -0.22 0 0 HG13 HB2
ASP62 Heavy GLU3 5.34 1.56 -1 -1 OD1 HG2
LYS58 Heavy ALA2 541 0.61 1 1 O H
ILE102 Heavy ASP7 5.56 -0.26 0 -2 HG23 H
TYR59 Heavy ARG5 5.59 -0.20 0 1 HH H
TYR60 Heavy ALA2 5.67 -0.27 0 1 H O
ARG106 Heavy ASP7 5.68 -1.71 1 -2 H OoD1
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SER93 Light GLU3 441 0.15 0 -1 HB2 HB2
THR94 Light ALA2 4.94 -0.24 0 1 HG1 0]
TYR91 Light PHE4 5.24 -0.21 0 0 0] HD1
ILE2 Light ARG5 5.35 -0.10 0 1 HD11 HG3
LEU96 Light PHE4 5.39 -0.18 0 0 HD23 HD1
SER28 Light ARG5 5.43 -0.38 0 1 0] HH12
GLN27 Light ARG5 5.45 -0.25 0 1 OE1 HH21
THR94 Light HIS6 5.58 -0.14 0 0 H H
ILE29 Light HIS6 5.70 -0.18 0 0 0] HD2
TYR91 Light ARG5 5.71 0.04 0 1 O HA
ASP1 Light GLU3 5.80 -0.55 0 -1 H OE2
TYR92 Light ASP7 5.88 0.30 0 -2 HE1 OXT
SER30 Light HIS6 5.94 -0.09 0 0 HB2 HB3
PRO95 Light PHE4 6.04 0.00 0 0 N H
ILE29 Light ARG5 6.07 -0.15 0 1 HA HH12
SER30 Light ARG5 6.10 -0.15 0 1 oG HH12
SER31 Light HIS6 6.28 -0.20 0 0 H HD2
LEU96 Light HIS6 6.38 -0.08 0 0 HD21 HE2
LEU96 Light ARG5 6.63 -0.05 0 1 HD23 HA
GLN90 Light HIS6 6.70 -0.12 0 0 OE1 HD2
TYR32 Light PHE4 6.78 -0.08 0 0 HE2 HE1
PRO95 Light ALA2 6.78 -0.14 0 1 HD2 0]
GLN90 Light ARG5 6.87 -0.10 0 1 OE1 HG3
ALA50 Light HIS6 6.89 -0.02 0 0 HB3 HE2
TYR32 Light ARG5 7.04 -0.25 0 1 HE1 HG2
ASP1 Light ARG5 7.21 0.36 0 1 H2 HD2
GLN90 Light PHE4 7.22 -0.04 0 0 HE22 0]
ASN34 Light HIS6 7.25 -0.03 0 0 HD22 HE2
ILE2 Light HIS6 7.32 -0.04 0 0 HD11 H
SER30 Light ASP7 7.45 -0.01 0 -2 HB2 OXT
LEU33 Light HIS6 7.48 -0.07 0 0 N HD2
PRO95 Light ARG5 7.48 -0.16 0 1 HD2 HB3
TYR92 Light GLU3 7.81 -0.02 0 -1 O HB2
ILE2 Light PHE4 7.81 -0.02 0 0 HD11 0]
ILE2 Light GLU3 7.83 -0.01 0 -1 HG13 OE2
SER93 Light ASP7 7.92 0.04 0 -2 HA N
SER31 Light ASP7 7.93 -0.10 0 -2 HG OXT
TYR91 Light ASP7 7.99 0.16 0 -2 O H
Table S26 — Quantum biochemistry details of RC MD6-#5
. Interaction Adu A
égsuidue éﬂ;in égsidue ([')&ljtance Energy Residue ReBsidue ﬁf[joum AP Atom
(kcal/mol) Charge  Charge
ARG105 Heavy ASP7 1.67 -16.58 1 -2 HH11 OoD1
PRO108 Heavy HIS6 1.93 -5.91 0 0 O HE2
ARG105 Heavy ARG5 2.35 -0.99 1 1 HH12 O
ILE102 Heavy HIS6 245 -1.60 0 0 HG21 HE1
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GLY107
ARG105
ARG105
TYRS9
LYS57
TRP52
TYR109
ARG106
GLY103
GLY101
GLY107
TRP52
GLY103
ALA104
ARG106
TRP52
TYRS9
ILE102
PRO108
ALA104
ASP99
PRO108
ALA104
GLY107
THR56
TYR110
TYRS59
HIS35
ARG100
ARG106
ILE102
GLY107
LYS58
GLY103
GLY103
TYR32
SER93
THR94
TYR32
TYR92
TYR91
TYR92
TYR92
TYR92
SER93
THR94
ASP1
ILE2

Heavy
Heavy
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Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Heavy
Light

Light

Light

Light

Light

Light

Light

Light

Light

Light

Light

Light

Light

HIS6
PHE4
HIS6
PHE4
PHE4
PHE4
HIS6
HIS6
HIS6
HIS6
PHE4
HIS6
ASP7
ASP7
PHE4
ARG5
GLU3
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PHE4
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ARG5
HIS6
HIS6
ASP7
PHE4
ASP7
PHE4
ARG5
PHE4
ASP7
GLU3
GLU3
HIS6
ARG5
HIS6
HIS6
ASP7
GLU3
ARG5
PHE4
GLU3
GLU3

2.47
2.49
2.59
2.68
2.85
3.15
4.06
4.46
4.58
4.92
5.33
5.50
5.57
5.63
5.88
6.02
6.15
6.36
6.42
6.50
6.52
6.58
6.64
6.75
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7.02
7.14
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7.47
7.56
7.80
7.81
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1.93
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3.04
3.08
3.20
4.23
4.29
4.39
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-1.85
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-0.18
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-0.01
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-0.02
0.10
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0.00
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-14.64
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TYR91 Light ARG5 5.12 -0.40 0 1 0] HA
TYR92 Light PHE4 5.19 -0.29 0 0 ) 0]
SER93 Light PHE4 5.24 -0.29 0 0 HA 0]
THR94 Light ARG5 5.49 -0.24 0 1 HG1 HB2
ILE2 Light ARG5 5.59 -0.02 0 1 HD13 HH22
PRO95 Light GLU3 5.62 1.08 0 -1 N OE1
SER30 Light ASP7 5.64 -0.14 0 -2 HB3 OXT
SER30 Light HIS6 5.65 -0.10 0 0 HB3 HB3
LEU96 Light HIS6 5.85 -0.10 0 0 HD22 HE?2
SER93 Light HIS6 6.04 -0.12 0 0 H HD2
SER31 Light ASP7 6.17 -0.25 0 -2 HB2 OXT
ILE29 Light HIS6 6.18 -0.13 0 0 0] HB3
TYR32 Light ARG5 6.24 -0.44 0 1 CD1 HB3
SER31 Light HIS6 6.26 -0.25 0 0 H HB3
LEU33 Light HIS6 6.31 -0.15 0 0 N HD2
TYR91  Light PHE4 6.36 -0.04 0 0 o o
ILE29 Light ARG5 6.37 -0.11 0 1 HA HD2
SER28 Light ARG5 6.46 -0.24 0 1 0] HD2
GLN90  Light HIS6 6.54 -0.06 0 0 C HD2
ASP1 Light ARG5 6.66 -0.32 0 1 OoD2 HH21
GLN27 Light ARG5 6.69 -0.11 0 1 OE1 HH21
GLN90 Light GLU3 6.74 0.01 0 -1 HE22 OE2
LEU96 Light GLU3 6.75 -0.03 0 -1 HD23 OE1
THR94 Light HIS6 6.90 -0.05 0 0 HG1 H
LEU96 Light PHE4 7.06 -0.03 0 0 HD21 0]
GLN27 Light GLU3 7.16 0.03 0 -1 HG3 OE2
LEU96 Light ARG5 7.17 -0.02 0 1 HD21 HA
SER30 Light ARG5 7.25 -0.04 0 1 HB3 HB3
TYR91 Light GLU3 7.34 -0.13 0 -1 0] HG3
ILE29 Light ASP7 7.76 0.06 0 -2 0] OXT
GLN90 Light ARG5 7.76 -0.09 0 1 OE1 HB2
ASN34 Light HIS6 7.81 -0.04 0 0 HD22 HE2
ILE29 Light GLU3 7.84 0.01 0 -1 HG23 OE2
TYR92 Light ALA2 7.85 -0.23 0 1 HE?2 HB3
SER93 Light ALA2 7.89 0.23 0 HG HB1
Table S27 — Quantum biochemistry details of RC MD6-#6
. Interaction Adu A
égsuidue éﬂ;in égsidue ([')&ljtance Energy Residue ReBsidue ﬁf[joum AP Atom
(kcal/mol) Charge  Charge
TYRS59 Heavy GLU3 1.49 -12.11 0 -1 HH OE1
LYS57 Heavy GLU3 1.65 -13.21 1 -1 HZ2 OE1
PRO108 Heavy HIS6 1.99 -5.64 0 0 O HE2
ILE102 Heavy HIS6 231 -2.41 0 0 O HE1
TYR59 Heavy PHE4 2.38 -3.06 0 0 OH H
LYS57 Heavy PHE4 2.55 -3.48 1 0 HG3 HE2
ARG105 Heavy PHE4 2.80 -4.70 1 0 HD2 Cz
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TRP52
GLY107
LYS57
THRS56
TYR109
GLY103
TRP52
ARG106
ARG105
GLY107
ASP54
GLY101
TYRS9
TRP52
ARG105
PRO108
PRO108
GLY103
ARG105
TYRS9
GLY107
LYS58
ALA104
ARG105
ASP99
ALA104
ILE102
ARG106
TRP52
PHES3
TYR110
ARG105
VALS50
LYS65
LYS58
ILE102
HIS35
LYS57
GLY107
ALA104
GLY55
GLY103
GLY103
THR56
ARG100
TYR32
TYR92
TYR92

Heavy
Heavy
Heavy
Heavy
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Heavy
Heavy
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HIS6

2.83
2.86
3.50
3.79
3.87
414
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4.75
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4.98
5.11
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5.72
5.74
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TYR91 Light HIS6 2.58 -1.46 0 0 0] HD2
TYR32 Light HIS6 2.76 -6.05 0 0 OH HB2
SER93 Light ARG5 3.13 -2.13 0 1 HA HB3
TYR92 Light ARG5 3.60 -4.25 0 1 0] HB3
SER93 Light HIS6 4.17 -0.73 0 0 HA H
THR94 Light ARG5 4.62 -0.84 0 1 H HB3
SER30 Light ASP7 4.71 -0.75 0 -2 HG OXT
THR94 Light PHE4 5.20 -0.21 0 0 0OG1 0]
THR94 Light GLU3 5.38 -0.11 0 -1 HG1 HB2
LEU96 Light HIS6 5.56 -0.12 0 0 HD22 HD2
SER93 Light PHE4 5.58 -0.15 0 0 HA 0]
TYR91 Light ARG5 5.85 -0.19 0 1 0] HA
SER30 Light HIS6 5.85 -0.08 0 0 HB3 HB2
THR94 Light HIS6 6.09 -0.11 0 0 H H
ILE29 Light HIS6 6.18 -0.17 0 0 0] HB3
ILE2 Light ARG5 6.21 -0.02 0 1 HD11 HH11
TYR92  Light PHE4 6.30 -0.06 0 0 o o
GLN90 Light HIS6 6.45 -0.13 0 0 C HD2
SER31 Light ASP7 6.56 -0.38 0 -2 H OXT
LEU96 Light ARG5 6.61 -0.04 0 1 HD21 HA
TYR32 Light ARG5 6.67 -0.30 0 1 HH 0]
SER28 Light ARG5 6.68 -0.14 0 1 0] HH12
ILE29 Light ASP7 6.81 -0.05 0 -2 O OXT
LEU96 Light PHE4 7.05 -0.03 0 0 HD21 0]
ILE29 Light ARG5 7.12 -0.06 0 1 HA HH12
LEU33 Light HIS6 7.30 -0.09 0 0 N HD2
GLN27 Light ARG5 7.43 0.02 0 1 HB2 HH11
SER28 Light ASP7 7.52 0.11 0 -2 HG 0]
SER31 Light HIS6 7.52 -0.10 0 0 H HB2
TYR91 Light PHE4 7.52 -0.03 0 0 @) )
ASN34 Light HIS6 7.86 -0.03 0 0 HD22 HE2
SER93 Light GLU3 7.92 -0.10 0 -1 HA 0]
TYR91 Light ASP7 7.95 -0.02 0 -2 O N
ALA50 Light HIS6 7.96 -0.01 0 0 HB3 HE2
Table S28 — Quantum biochemistry details of RC MD6-#7
. Interaction Adu A
égsuidue éﬂ;in égsidue ([')&ljtance Energy Residue ReBsidue ﬁf[joum AP Atom
(kcal/mol) Charge  Charge

PRO108 Heavy HIS6 2.00 -5.28 0 0 O HE2
GLY107 Heavy PHE4 2.36 -0.52 0 0 HA3 HE1
ARG105 Heavy PHE4 2.52 -1.96 1 0 HB3 HZ
GLY107 Heavy HIS6 2.59 -1.58 0 0 O HE1
PRO108 Heavy PHE4 2.65 -1.38 0 0 HD3 HE1
TYR109 Heavy HIS6 2.72 -2.29 0 0 HB3 HE2
ILE102 Heavy HIS6 2.83 -1.95 0 0 HG22 HE1
TRP52 Heavy PHE4 2.99 -3.10 0 0 HZ2 HZ
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TYRS9
LYS57
ARG106
ARG105
GLY101
GLY103
ALA104
ARG105
ARG106
TYRS9
LYS65
TRP52
ARG105
TYRS9
GLY103
VALS50
ILE102
ASP62
ALA104
GLY107
ILE102
ALA104
PRO108
TYR110
TRP47
ASP99
GLY103
TRP52
GLY107
LYS57
TYRS59
TYR109
GLY101
ARG106
TYRG0
LYS58
TRP47
LYS65
LYS65
HIS35
ARG100
HIS35
LYS57
THR61
TYRG0
SER93
TYR92
SER93

Heavy
Heavy
Heavy
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Heavy
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Heavy
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THR94
TYR92
TYR32
THR94
TYR91
PRO95
SER93
SER93
THR94
TYR32
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LEU96
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TYRI1 Light ASP7 7.98 0.16 0 -2 ) H
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Table S29 — Quantum description of energetic hot spots based on representative conformations.

HC Resdues

LC
Residues

Adu-Residue

H2

H3

VALS0
TRP52
LYS57
LYS58
TYR59
TYRG60
THR61
ASP62
LYS65
ASP99
ARG100
GLY101
ILE102
GLY103
ALA104
ARG105
ARG106
GLY107
PRO108
TYR109
TYR110
ASP1
ILE2

MD2- MD2- MD2- MD2- MD2- MD2- MD2- MD2- MD2- MD6- MD6- MD6- MD6- MD6- MD6- MD6- MDG6-
#1 #2 #3 #4 #5 #6 #7 #8 #0 #1 #2 #3 #4 #5 #6 #7
-0.18 -0.25 -026 -0.16 -0.23 -0.19 -0.20 -0.15 -019 -003 -005 -005 -004 -031 -003 -005 -0.17
-367 -317 -380 -3.08 -398 -397 -341 -4.11 -425 -363 -283 -28 515 -392 -202 -5.99 -3.46
-0.09 -089 -0.75 -1.71 -096 -1.15 0.31 -0.75 -057  -11.78 -273 -191 -1474 -156 -195 -1426 -2.15
-098 -106 -126 -040 -118 -059 -0.50 -1.31 -116 -131 -010 -012 -069 -021 -0.07 -1.00 -0.10
-751 -78 -832 -738 -809 -7.70 -7.16 -8.00 -5.63 -1459 -190 -251 -1760 -7.88 -1.65 -1525 -4.18
-0.18 0.06 0.40 3.19 0.21 1.54 1.09 0.00 -0.29 0.10 -0.01  -0.02 0.02 -0.38 0.14 0.10 -0.11
0.11 0.12 0.15 0.63 0.18 0.02 -0.08 0.03 -0.01 0.00 0.00 0.00 0.00 -0.20 0.06 0.00 0.01
0.41 1.05 1.13 1.13 0.23 1.33 1.61 1.63 0.55 0.00 0.97 117 0.00 0.58 1.18 0.00 0.40
-9.15 -1278 -9.11 -10.77 -9.46  -951 -1049 -10.22 -1238 0.00 0.00 -001 -125 -068 -1.06 -0.98 -0.40
-0.27 -029 -033 -032 -021 -030 -0.29 -0.24 -022 -024 024 -024 -018 -020 -0.23 -0.24 -0.27
-0.02  -0.02 0.00 0.03 -0.06 0.00 0.00 -0.02 -0.03  -0.01 0.02 0.05 0.03 0.01 0.02 0.07 0.00
-0.23  -0.19 0.14 -0.17  -0.06 0.10 -0.11 -0.10 0.27 0.05 -029 -0.05 -032 -0.22 0.01 0.12 -0.28
-202 -13 -15 -099 -244 037 -152 -1.77 -1.06 -054 -202 -159 -154 -230 -174 -258 -2.18
-047 -054 -032 -111 -011 -053 -1.17 -0.42 -120 -170 -097 -071 -081 -139 -039 -0.84 -0.56
-048 -042 -037 -0.44 0.01 -1.07  -0.89 -0.46 -09% -080 -186 -094 -019 -109 -082 -048 -0.87
-6.38  -440 -2231 -1492 -542 -1695 -491 -1686 -525 -881 -25.64 -2361 -10.86 -19.13 -2248 -7.20 -5.85
-0.87 -159 -0.71 -1.58 0.77 -1.17  -1.02 -1.02 -119 -115 066 -125 -205 -158 -1.18 -0.78 -1.14
-274 297  -217 -404 -155 -446 -3.10 -2.03 -273 -262 -104 -234 -188 -297 -197 -228 -2.20
-473 520 -760 -679 -7.07 -6.74 -7.06 -5.40 -631 -546 450 -536 -48 551 -584 572 -651
-249 236 -233 -329 -242 -216 -1.70 -2.46 -213 -213 -151 -17 -160 -214 -201 -163 -2.32
-0.19 -032 -017 -014 -013 -018 -0.12 -0.14 -0.13 -008 -009 -013 -007 -0.12 -0.10 -0.09 -0.09
473 -1427 -11.70 034 -9.32 -0.17 0.08 -0.26 -0.57 0.00 0.62 -0.55 0.18 -0.22  -0.59 0.09 -0.22
-063 -049 -049 -021 -058 -018 -0.18 -0.29 -0.37  -002 -024 -040 -010 -0.17 -0.34 -0.04 -0.30
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L3

SER28
ILE29

SER30

SER31
TYR32
ASN34

GLN90

SER9Y/
TYRO1

TYR92
SER93
THR94
PRO95
LEU96

0.07
-0.22

-0.24

-0.20
-5.94
-0.02
-0.29

-0.42

-13.45
-9.91
-7.80
-1.14
-0.61

-0.34
-0.26

-0.16

-0.12
-4.56
-0.04
-0.43

-0.21

-15.59
-11.44
-8.07
-1.69
-0.72

-0.09
-0.28

-0.22

-0.15
-5.48
-0.03
-0.35

-0.50

-14.44
-10.73
-10.37
-1.36
-0.76

-0.19
-0.45

-0.81

-0.30
-4.92
-0.03
-0.29

-0.97

-19.70
-10.23
-20.79
-2.16
-0.48

-0.23
-0.35

-0.16

-0.18
-5.22
-0.02
-0.22

-0.56

-21.31
-11.55
-10.97
-1.55
-0.75

-0.09
-0.21

-0.25

-0.22
-5.03
0.00
-0.32

-0.67

-17.59
-8.42
-19.51
-1.20
-0.79

-0.06
-0.33

-0.30

-0.28
-4.61
-0.01
-0.36

-0.83

-15.24
-7.98
-20.90
-1.69
-0.59

-0.25
-0.21

-0.24

-0.20
-3.76
-0.02
-0.28

-0.92

-17.57
-10.73
-10.81
-1.45
-0.84

-0.27
-0.25

-0.38

-0.17
-4.92
-0.01
-0.34

-1.19

-9.84
-1.75
-9.43
-1.64
-0.72

0.24
-0.08

-0.57

-0.39
-13.99
-0.02
-0.17

-1.93

-1.02
-0.75
-0.48
-0.08
-0.17

-0.15
-0.21

-0.59

-0.34
-13.32
-0.04
-0.19

-1.22

-8.13
-8.19
-2.35
0.30
-0.19

-0.06
-0.33

-0.82

-0.47
-14.08
-0.03
-0.25

-2.02

-9.30
-9.23
-1.41
0.06
-0.25

-0.04
-0.29

-0.57

-0.38
-14.84
-0.04
-0.13

-1.87

-8.74
-3.69
-1.09
-0.20
-0.16

-0.38
-0.22

-0.24

-0.23
-4.50
-0.03
-0.31

-0.42

-17.93
-10.49
-10.42
-0.60
-0.33

0.10
-0.18

-0.27

-0.47
-13.85
-0.04
-0.15

-1.97

-5.08
-14.69
-2.19
0.91
-0.18

-0.04
-0.28

-0.86

-0.48
-15.79
-0.03
-0.17

-1.69

-14.11
-2.92
-1.34
-0.25
-0.21

-0.03
-0.21

-0.25

-0.17
-4.88
-0.01
-0.33

-1.10

-16.87
-15.00
-5.45
-1.01
-0.43
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