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Figure S1: Backbone amide proton affinity (kcal/mol) surface as a function of the backbone dihedral angles for N-formyl-glycinamide calculated using different QM models.
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Figure S2: ASP-GLY and ASN-GLY dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of

crystallized antibodies (far right).
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Figure S3: ASP-ALA and ASN-ALA dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of

crystallized antibodies (far right).
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Figure S4: ASP-SER and ASN-SER dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of
crystallized antibodies (far right).
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Figure S5: ASP-THR and ASN-THR dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of

crystallized antibodies (far right).
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Figure S6: ASP-ASP and ASN-ASP dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of

crystallized antibodies (far right).
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Figure S7: ASP-GLU and ASN-GLU dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of
crystallized antibodies (far right).
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Figure S8: ASP-ASN and ASN-ASN dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of
crystallized antibodies (far right).
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Figure S9: ASP-GLN and ASN-GLN dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of

crystallized antibodies (far right).
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Figure S10: ASP-VAL and ASN-VAL dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of

crystallized antibodies (far right).
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Figure S11: ASP-LEU and ASN-LEU dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of

crystallized antibodies (far right).
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Figure S12: ASP-ILE and ASN-ILE dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of

crystallized antibodies (far right).
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Figure S13: ASP-MET and ASN-MET dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM
models, and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB

database of crystallized antibodies (far right).
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Figure S14: ASP-PHE and ASN-PHE dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM
models, and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB

database of crystallized antibodies (far right).

PM6 PM7 RM1 Rama
A, H(keal /mol) A, H(kcal /mol) ASP-PH A, H(keal /mol) n=38661
180 —— — = 1807 : 180 — )
‘ 120 ‘—flﬁ
. - = 60
5 3 S
g g )
= = i — 0 " ay,
+ + T '
8 g = |
=  La S 60 4
~120 120 —120
’ s & 180
A = e hm = = S—— n ~180—120 —60 0 60 120 180
¢'n +1 (deg) ¢‘n +1 (deg) (bn. +1 (deg) ¢7l +1 (deg)
ASN-PHE
A, H(kcal /mol A, H(kcal /mol) o A, H(kcal /mol) 120 n=6431
‘ ‘ J 120 | _I '/‘3
— — —~ 60 = 60
i = ~ 0 = 0 j o
t t X + i
= g & S
= = = = —60 dR =
~120 ~120 —-120
; , 180 : : : ~180 . = . —180
60 0 60 120 180 -120 60 0 60 120 180 ~180 -120 60 0 60 120 180 -180-120 -60 0 60 120 180
O+ 1(deg) ®n+1(deg) On 4 1(deg) ®n+1(deg)

15



Figure S15: ASP-TYR and ASN-TYR dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM
models, and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB

database of crystallized antibodies (far right).
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Figure S16: ASP-HIS and ASN-HIS dipeptide backbone amide proton affinity (kcal/mol) as a function of the backbone dihedral angles calculated using different QM models,
and the respective Ramachandran energy (kcal/mol) surfaces calculated from the kernel density estimation of backbone conformations observed in the PDB database of

crystallized antibodies (far right).
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Figure S17: Plots of the normalized probability of finding NX dipeptides in the right-handed helix (top) and left-handed (bottom) helix conformation obtained from

Ramachandran energy surfaces from the PDB of crystalized antibodies in the X-axis and the normalized minimum PM®6 proton affinity of the backbone amide for the same

secondary structure conformations in Y-axis.
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Figure S18: Plots of the normalized probability of finding NX dipeptides in the beta secondary conformation obtained from Ramachandran energy surfaces from the PDB of
crystalized antibodies in the X-axis and the normalized minimum PM®6 proton affinity of the backbone amide for the same secondary structure conformations in Y-axis.
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Figure S19: Plots of the normalized probability of finding DX dipeptides in the right-handed helix (top) and left-handed (bottom) helix conformation obtained from

Ramachandran energy surfaces from the PDB of crystalized antibodies in the X-axis and the normalized minimum PM®6 proton affinity of the backbone amide for the same

secondary structure conformations in Y-axis.

PM6

DN
1.0+ @
DH
e
— DY
= ¢
< *
S or DQ
—_ ¢ .
g o oM P
= , &Pk DS
4 o &
:EO.C DA DC
DV
A %
e DF
= ®
S
DG DE
0.0+ ® @
T T T
0.0 0.5 1.0
Plag)
1.0- oY
=
S
S
£
—
3 DI
g @
= DM
0.5 ® DN
o &
A DT
= $:
= 2 DH
= pc ¢
DR pp -
0.0- BE " pa o ’
: DV DL
T T T
0.0 0.5 1.0
Play)

PM7

DN
1.0+ @
S o7
IS
-
=
S DV pH
"= 0.54 ™
o o1 DQDL B o7
S
=l oPF : fleR 4 @
= &YDA
S
= N
oM
DG
* DE
0.0+ 2
T T L}
0.0 0.5 1.0
Plag)
ON
1.0+ o
=
S
=
-~
\
~
S DY
8
. 0.5+ ;n‘/'
E DE
= DF
= l)l’
: Do DS
pu® ¢ L 2 .I)(',‘
DQ—2pr DH
ILZ
T T T
0.0 0.5 1.0
Play)

RM1

DN
1.0+ @
—
S
=
—
S
2
. 0.5+
5 prelt
= m.’ . ¥ -
= py DV oPL ¢
= * DM pp
‘ DA L 4 (R
DG
0.0- : DC
* DF
T T T
0.0 0.5 1.0
Plag)
DN
1.0+ &
=
Q
E
\
~
5]
. 0.5+
< DC
g ¢ DS
= DF ®
= DE®pr
s ’0 % DD
DV & .
0.04 D)':l ps  oPH e
pr @
T T L)
0.0 0.5 1.0
Play)

20




Figure S20: Plots of the normalized probability of finding NX dipeptides in the beta conformation obtained from Ramachandran energy surfaces from the PDB of
crystalized antibodies in the X-axis and the normalized minimum PM®6 proton affinity of the backbone amide for the same secondary structure conformations in Y-axis.
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