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Table S1: Mean error (ME) and standard deviation of errors (STE) of '"H NMR chemical shifts of the
HA2 domain including and excluding H" calculated with different density functionals and basis sets as
well the empirical SHIFTX+ methods ' Calculations with implicit solvents and/or charges to describe
additional surroundings are marked with a “+” in the corresponding column.

All hydrogens Without HY
Method Basis set ISI::lle ;flltt Charges (ppm) (ppm)
ME STE ME STE
a 6-31g(d) - - 0.96 1.35 0.42 0.81
b B3LYP - - 0.80 1.35 0.27 0.83
6-311g(d)
c + + 0.55 1.13 0.16 0.75
d 6-31g(d) - - 1.42 1.34 0.91 0.82
e mPWI1PWI1 - - 0.72 1.36 0.18 0.84
6-311g(d)
f + + 0.56 1.19 0.10 0.75
g SHIFTX+ 0.47 0.63 0.50 0.66




Table S2: Mean error (ME) and standard deviation of errors (STE) of *C NMR chemical shifts of the
HA?2 domain calculated with different density functionals and basis sets as well two empirical methods:
Additionally to the results for all carbons, for which experimental values are available, results for the
SPARTA+ subset (backbone and some CP) are given. Calculations with implicit solvents and/or charges
to describe additional surroundings are marked with a “+” in the corresponding column.

Subset of
Implicit All(ﬁgfxl:)ons SPARTA+
Method Basis set Solvent Charges (ppm)
ME STE ME STE
a 6-31g - - 5.65 6.03 6.64 6.29
b - - 7.34 7.05 8.59 7.31
6-31g(d)
c + - 6.90 6.06 7.94 6.31
d 6-31g(d)/3-21g(d) - - 7.20 7.29 8.60 7.40
e - - -0.87 | 3.01 -0.89 | 3.14
f + - 2135 | 229 | -1.59 | 220
- 6-311g
g 2 - + -1.04 | 368 | -1.07 | 3.92
m
h + + -134 | 231 -1.57 | 222
i - - 024 | 287 | -027 | 297
Kj + - -0.80 | 227 | -1.10 | 2.15
6-311g(d)
1 - + 046 | 354 | -052 | 3.77
m + + 082 | 232 | -1.12 | 221
n 6-311g(d)/6-31g(d) — - 021 | 286 | -024 | 296
0 = 6-31g(d) - - 9.91 516 | 1076 | 5.34
=
P = - - 056 | 258 | 059 | 2.67
z 6-311g(d)
q g + + 0.13 1.92 | -0.07 1.84
r o - - 9.92 720 | 1094 | 7.62
5 6-311g(d)
s T + + 239 | 233 | 269 | 223
t S 6-31g(d) - - 536 | 13.61 | 7.69 | 14.18
wn
u > 6-311g(d) + + -2.63 8.87 -1.66 9.35
v | SHIFTX+® 0.45 1.91 0.35 1.21
w | SPARTA+ 0.24 0.77




Table S3: Mean error (ME) and standard deviation of errors (STE) of >C NMR chemical shifts for
the subset of fragments of the HA2 domain, which could be calculated up to the MP2 level of theory.
Calculations with implicit solvents and/or charges to describe additional surroundings are marked
with a “+” in the corresponding column.

Subset of
Method Basis set ISI::lpvl ::lltt Charges MP?2 (ppm)

ME STE
a 6-31g(d) - - 6.54 6.80
b B3LYP - - -0.74 3.13

6-311g(d)
c + + -1.11 2.57
d mPWI1PWOI1 6-311g(d) + + -0.02 2.11
e 6-31g(d) - - 591 8.36
MP2

f 6-311g(d)/3-21g - - 1.54 4.75
g SHIFTX+ 0.58 1.96

Table S4: Mean error (ME) and standard deviation of errors (STE) of *C NMR chemical shifts of p63
and the complex of Tfb1 with a p53 fragment calculated with different density functionals and basis sets
as well the empirical SHIFTX+ methods '*. Calculations with implicit solvents and/or charges to
describe additional surroundings are marked with a “+” in the corresponding column.

. p63 (ppm) Ttb1/p53 (ppm)
Method Basis set Isl::lpvl (1;11: Charges

ME | STE | ME | STE
a 6-3lgd)32lgd) | - - oso | os2 | 648 | 781
b B3LYP B B 475 | 527 | 452 | 469
6-311g(d) 083 | 442 | 429 | 348

C + +
4 | mpwipwol 6311g(d) N N 003 | 410 | 017 | 332
e SHIFTX+ 037 | 214 | 081 | 233

@ Results are taken from Frank et al. 7.




Table S5: Mean error (ME) and standard deviation of errors (STE) of '’N NMR chemical shifts of the
HA?2 domain calculated with different density functionals and basis sets as well the empirical SHIFTX+
methods '. Calculations with implicit solvents and/or charges to describe additional surroundings are
marked with a “+” in the corresponding column.

All Nitrogens
Method Basis set ISI::lpvl ::lltt Charges (ppm)
ME STE
a 6-31g(d) - - -5.95 | 6.40
b B3LYP - - 42.14 | 7.46
6-311g(d)
c + + -44.60 | 5.62
d 6-31g(d) - - =745 | 6.64
e | mPWIPWII - — -37.60 | 7.03
6-311g(d)
f + + -40.58 | 5.42
g 6-31g(d) - - 7.85@ | 7.23@
MP2
h 6-311g(d)/3-21¢g - - -19.149 | 8.04®
i SHIFTX+ -1.10 | 4.47

@ MAE was calculated for the subset of 23 out of 36 fragments, which could be calculated with MP2, only.
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