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I. SUPPLEMENTARY TEXTA. Mole
ular dynami
s and bias-ex
hange metadynami
s simulationsMole
ular dynami
s simulations were performed using the GROMACS 4.5.3 pa
kage[1℄,employing the AMBER99-ILDN[2℄ for
e �eld, using TIP3P water model[3℄ for the expli
itsolvent. For protein GB3, the system has been solvated by 6524 water mole
ules in a 223nm3 
ubi
 periodi
 box. For protein 2VWR, the native 
onformation has been solvated by11037 water mole
ules in a 351 nm3 
ubi
 periodi
 box, whereas the two de
oy stru
tures by7339 (8354) water mole
ules in a 238 (296) nm3, respe
tively. Model #1 of protein 2K49 hasbeen solvated by 7780 water mole
ules in a 254 nm3 
ubi
 periodi
 box. The parti
le-meshEwald method was used for long-range ele
trostati
 with a short-range 
uto� of 1 nm. Allbond lengths were 
onstrained to their equilibrium length with the LINCS algorithm[4℄. Thetime step for the MD simulation has been set to 2.0 fs,the Nose-Hoover thermostat[5℄ andthe Parrinello-Rahman barostat[6℄ with a relaxation time of 2 ps were used. The atomi

oordinates and the energy were saved every ps.Bias ex
hange metadynami
s together with the OBC [7℄ impli
it solvent model and T =

400K were used to enhan
e the 
onformational sear
hing[8℄. The PLUMED plugin[9℄ wasused to perform the BE simulation. We have used four repli
as of the system, and ea
hrepli
a is biased over one of the following 
olle
tive variables:
• The Coordination Number, is used to 
ount the number of 
onta
ts inside theprotein[9℄. Its Gaussian width is σ=10.
• Alpharmsd (σ=0.2), Parabetarmsd (σ=0.1), Antibetarmsd (σ=0.2) 
olle
tive variablesare used to explore respe
tively the 
ontent in α-helix, parallel and anti-parallel β-sheets [10℄.On ea
h walker, we deposited one-dimensional hills with a height of 0.2 kJ/mol every 2 ps,and we attempted ex
hanges of the bias potentials between the repli
a every 20 ps.
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II. SUPPLEMENTARY FIGURES
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Figure S1: Sorted normalized rank for the native stru
ture, for A) all the sets, in
luding nativestates with bound partners (e.g. ligands or other protein 
hains), and (B) only monomeri
 native
onformations with no ligands in the semfold, 4state, �sa, and RosettAll de
oy sets.
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Figure S2: Distribution of the values of the number of triangle verti
es observed (t), a

ording toSURF[11℄, in the data set TOP500[12℄ for alanine, valine and arginine residues.
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Figure S3: Correlation between the BACH pairwise 
onta
t parameters derived from 8000 CATHstru
tures and from the Top500 dataset.
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Figure S4: Correlation between the BACH solvation parameters derived from 8000 CATH stru
turesand from the Top500 dataset.

6



-60 -40 -20 0 20
BACH energy (parameters derived from CATH)

-60

-40

-20

0

20

B
A

C
H

 e
ne

rg
y 

(p
ar

am
et

er
s 

de
ri

ve
d 

fr
om

 T
op

50
0)

decoy set 3D4R (T0397) 
native

Figure S5: Correlation between the BACH energies 
omputed for the stru
tures in the CASP8(T0397) de
oy set, using parameters derived from two di�erent data sets (Top500 and CATH).
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III. SUPPLEMENTARY TABLESTable S1: De
oy sets from CASP 8-9 targets used in this work: PDB 
ode (CASP target 
ode)3PNX (T0517) 3NRD (T0522) 3NRE (T0526) 2L0B (T0539)2L0D (T0541) 2L3W (T0544) 2KRX (T0562) 3ON7 (T0563)2KYW (T0569) 3NRQ (T0575) 2KY9 (T0579) 3NI8 (T0594)3NKH (T0623) 3O1L (T0626) 3NUW (T0628) 3CYN (T0388)3D4R (T0397) 3D6W (T0415) 3CZX (T0425) 3D3Y (T0427)3DAI (T0432) 3D7L (T0433) 2K3I (T0437) 3DCP (T0440)3DAO (T0445) 3DO6 (T0447) 3DMC (T0451) 2K5W (T0468)2K49 (T0472) 3DLC (T0485) 2VWR (T0488) 3DLM (T0504)3E03 (T0511)Table S2: List of 50 randomly 
hosen stru
tures from the Top500 dataset.1a2zAH 1a8iH 1aieH 1aohBH 1atzAH1b3aAH 1babBH 1benABH 1bhpH 1bq
H1bu7AH 1
02AH 1
75H 1
hdH 1
pqH1
xyH 1dbgH 1difAH 1dqsAH 1ek6AH1fasH 1fn
H 1g
iH 1h2rSH 1hxnH1jhgABH 1lbuH 1mfmH 1mrjH 1nddBH1nulBH 1pdoH 1ptfH 1qfmH 1qhvH1qnjH 1qtsH 1rhsH 1svyH 1thvH1uaeH 1v

H 1whiH 1zinH 2bbkHH2
t
H 2garH 2mhrH 2rn2H 3
hbDH
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