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TABLES.

Table S1. Information of molecular dynamics simulations for the six proteins used in

this study 2
Protein Name PDB ID Numberof Total Box Type
residues atoms
Fasciculin-1 1FAS 61 15,709  Octahedral (61.711A,
61.711A, 61.711A)
Glutaredoxin-1 1KTE 105 19,490  Octahedral (66.137A,
66.137A, 66.137A)
Chemotaxis 1CHN 126 18,022  Octahedral (64.964A,
protein CheY 64.964A, 64.964A)
Focal adhesion 1K40 126 37,686  Octahedral (81.900A,
kinase 1 81.900A, 81.900A)
Extracellular 1ASH 147 23,810  Octahedral (70.914A,
globin 70.914A, 70.914A)
Allergen Bosd2  1BJ7 150 19371  Octahedral (66.426A,

66.426A, 66.426A)
210 ns MD simulation is conducted using NAMD 2.5 with Charmm 22 force field for each
protein.

Table S2. The B_PCC values obtained by pfENM with inverse 12th power of inter-
residue distance

DB ID 1FAS 1KTE 1CHN 1K40 1ASH 1BJ7
Model

pfGNM 0.45 0.48 0.08 0.63 0.45 0.12
pfANM 0.64 0.50 0.60 0.73 0.58 0.31




Table S3. Values of overlaps and RMSIPs between motional modes from ANMs and
the principle components of motions sampled by MD simulations for the six proteins

m Prfée'” or O™ QM CO® CO® CO® RMSIP® RMSIP® RMSIP? RMSIP2

1IFAS 039 028 046 073 053 060 0.62 0.33 0.57 0.54

1IKTE 051 025 032 074 053 065 0.65 0.33 0.60 0.54

traditional 1CHN 011 013 032 022 033 053 0.38 0.25 0.42 0.39
ANM 1K40 032 031 040 066 058 0.68 0.64 0.33 0.62 0.56
1ASH 024 032 040 048 058 058 0.5 0.30 0.52 0.53

1BJ7 031 035 019 0.63 0.68 048 0.60 0.32 0.51 0.45

1IFAS 027 020 021 064 037 043 049 0.29 0.49 0.49
IKTE 043 037 032 069 055 060 0.61 0.32 0.56 0.50
1CHN 015 019 037 033 041 066 0.49 0.27 0.53 0.49

PPANM " 1k40 049 028 028 072 056 061 064 033 0.58 0.52
1ASH 025 022 035 048 043 050 047  0.29 0.42 0.43
1BJ7 046 048 025 074 075 060 070 035 0.66 0.59
1IFAS 020 014 018 038 036 033 035 024 0.38 0.37
IKTE 045 026 025 060 038 045 048  0.28 0.44 0.48
gy ICHN 011 008 007 017 014 011 014 016 0.17 0.17
1K40 029 030 035 058 058 065 061  0.32 0.60 0.55
1ASH 033 030 028 047 052 057 052  0.30 0.50 0.53
1BJ7 006 001 002 007 003 004 005  0.09 0.06 0.07
1IFAS 033 020 034 064 045 059 057 031 0.54 0.51
IKTE 049 032 032 077 053 068 066 033 0.63 0.57
ngi‘;i't'g’d 1ICHN 019 031 039 040 054 070 056 031 0.57 0.53
M LK40 032 027 036 059 056 066 060 032 0.58 0.53

1ASH 025 028 028 047 061 063 057 0.31 0.54 0.55
1BJ7 032 035 019 065 0.68 051 0.62 0.32 0.53 0.48




Table S4. B_PCC values obtained by mGNM and equally weighted mGNM for B-
factor prediction on small-, medium-, and large-size structures

PDB ID MGNM equally weighted mGNM
ni___ 12 B_PCC N1 n2 B_PCC
Small-size structures
1AIE 6 8 0.70 26 26 0.64
1AKG 26 26 0.37 1 26 0.37
1BX7 1 1 0.75 1 1 0.75
1ETL 2 3 0.68 1 2 0.66
1ETM 2 2 0.43 2 2 0.43
1ETN 7 9 0.08 26 26 0.06
1FF4 1 1 0.69 1 1 0.69
1GK7 3 4 0.84 7 23 0.84
1GVD 2 26 0.75 2 2 0.75
1HJE 1 2 0.81 1 1 0.77
1KYC 26 26 0.79 26 26 0.79
INOT 1 2 0.75 1 1 0.70
1006 26 26 0.92 26 26 0.92
10B4 1 26 0.77 2 4 0.76
10B7 2 8 0.87 26 26 0.75
1P9I 4 8 0.79 2 5 0.69
1PEF 1 10 0.89 26 26 0.89
1PEN 1 26 0.46 2 3 0.39
1Q9B 1 1 0.82 1 1 0.82
1RJU 4 6 0.52 10 10 0.51
1U06 1 2 0.54 1 1 0.48
1UoY 2 4 0.72 5 5 0.71
1USE 3 21 0.84 3 6 -0.09
1VRZ 1 4 0.90 26 26 0.80
1XY2 1 1 0.64 1 1 0.64
1YJO 5 7 0.43 1 1 0.38
1YZM 1 1 0.94 1 1 0.94
2DSX 1 26 0.32 4 26 0.30
2JKU 2 4 0.81 3 3 0.81
2NLS 1 5 0.63 1 1 0.62
20L9 1 26 0.91 1 1 0.90
20LX 1 2 0.91 3 3 0.90
6RXN 1 2 0.59 2 2 0.59

Medium-size structures
1ABA 5 26 0.71 6 26 0.71



1CYO 1 26 0.77 1 1 0.77
1FK5 2 20 0.60 3 6 0.59
1GXU 4 5 0.80 10 10 0.76
1171 1 26 0.48 4 26 0.45
1LRY 1 1 0.69 1 1 0.69
IN7E 2 26 0.56 4 26 0.52
INNX 3 26 0.79 5 26 0.79
INOA 1 1 0.65 1 1 0.65
10PD 1 1 0.64 1 1 0.64
1QAU 1 25 0.67 2 4 0.65
1R7] 2 17 0.78 4 5} 0.30
1UHA 2 3 0.72 9 10 0.71
1ULR 1 7 0.66 1 2 0.64
1USM 1 1 0.87 1 1 0.87
1V05 1 1 0.69 1 1 0.69
1W2L 5 8 0.72 1 26 0.71
1X30 2 4 0.70 1 1 0.68
1721 1 26 0.68 1 2 0.58
1ZVA 3 5 0.81 12 12 0.77
2BF9 1 26 0.63 1 26 0.62
2BRF 14 15 0.81 1 1 0.81
2CEO 5 6 0.73 1 2 0.72
2E3H 1 26 0.70 26 26 0.67
2EAQ 1 1 0.78 1 1 0.78
2EHS 2 2 0.76 1 1 0.76
2FQ3 1 16 0.74 1 2 0.72
21P6 1 26 0.62 1 2 0.59
2MCM 1 1 0.88 1 1 0.88
2NUH 6 7 0.87 1 2 0.86
2PKT 2 6 0.39 4 26 -0.18
2PLT 3 4 0.46 4 4 0.45
2QJL 1 2 0.60 1 2 0.60
2RB8 3 4 0.75 9 9 0.72
3BZQ 1 26 0.54 4 26 0.51
5CYT 1 6 0.45 2 5 0.45
Large-size structures
1AHO 26 26 0.69 4 26 0.69
1ATG 2 11 0.61 2 9 0.61
1BYI 2 3 0.53 1 2 0.52
1CCR 3 4 0.58 7 8 0.57
1E5K 1 2 0.81 1 1 0.80
1EW4 1 2 0.68 1 2 0.67
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n1and 52 are the two parameters of the kernel function.



SUPPORTING FIGURES.
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Figure S1. Optimization flowchart of # and x parameters in mMENM and equally

weighted mMENM models.
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Figure S2. Changes of pearson correlation coefficients between DCCMs (DCCM_PCC)
obtained from MD ensembles and pfGNM (with a cutoff distance of 7.0 A) with the
number of motional modes considered in pfGNM for proteins 1FAS (a), 1KTE (b),

1CHN (c), 1K40 (d), 1ASH (e) and 1BJ7 (f).

(@) Fasciculin-1 ( 12 modes)

(b) Glutaredexin-1 { 13 modes)

(¢) Chemotaxis protein CheY ( 22 modes)

] ' ‘
120 TR 1 !
e |
oo o m o
£ ‘é 0 i (s L
H ] e X ‘} =y,
3 2 o -y
3 5 60 ‘ H ¢
E| 2 L
3z 2 A wte
-4 =3 i E
Bl -
PUD
20 o8 -

! iy ST T
110 2 3 40 50 60 1 20 an 60 80100 4 20 40 60 80 100 120
Residuc number Residue number Residue number

(d) IFocal adhesion kinase 1 ( 38 modes) () Extracellular globin ( 146 modes) £y Allergen Bos d 2 { 68 modes)
— - 1
1040 [ th: i ! RN o Ay,
1020 g 1 U .
. 0s 0.5 § ~NLta " 0.5
2 1000 . 2 2 10| e 8 N
2 L - E g R
5 om0 [ 0 g Bsd s 0
< b=t b=l = i
g % 3
= 560 v = 5o FARSN AN
-05 0.5 R 05
T
940 - g
Y . . S N ~
921 - - 7 -1
921 940 96D 980 1000 1020 1040 120 40 60 8O 100 120 140 7 50 100 150

Residue number

Residue number

Residue number

Figure S3. DCCMs obtained from MD ensembles (lower right triangle) and traditional
GNM (upper left triangle) at the best DCCM_PCC value (corresponding number of
motional modes given in parentheses) for proteins 1FAS (a), 1KTE (b), 1CHN (c),
1K40 (d), LASH (e) and 1BJ7 (f).
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Figure S4. DCCMs obtained from MD ensembles (lower right triangle) and pfGNM

(upper left triangle) at the best DCCM_PCC value (corresponding number of motional
modes given in parentheses) for proteins 1FAS (a), 1KTE (b), 1CHN (c), 1K40 (d),

1ASH (e) and 1BJ7 (f).
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Figure S5. DCCMs obtained from MD ensembles (lower right triangle) and traditional

ANM (upper left triangle) at the best DCCM_PCC value (corresponding number of

motional modes given in parentheses) for proteins 1FAS (a), 1KTE (b), 1CHN (c),

1K40 (d), LASH (e) and 1BJ7 (f).
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Figure S6. DCCMs obtained from MD ensembles (lower right triangle) and pfANM
(upper left triangle) at the best DCCM_PCC value (corresponding number of motional
modes given in parentheses) for proteins 1FAS (a), 1KTE (b), 1CHN (c), 1K40 (d),
1ASH (e) and 1BJ7 ().
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Figure S7. Distributions of dynamical cross-correlations obtained from MD ensembles
(black) and traditional GNM (blue) (at the best DCCM_PCC value) with respect to the
inter-residue distance for proteins 1FAS (a), 1KTE (b), 1CHN (c), 1K40 (d), 1ASH (e)
and 1BJ7 (f).
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Figure S8. Distributions of dynamical cross-correlations obtained from MD ensembles
(black) and pfGNM (orange) (at the best DCCM_PCC value) with respect to the inter-
residue distance for proteins 1FAS (a), 1KTE (b), 1CHN (c), 1K40 (d), 1ASH (e) and
1BJ7 (f).
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Figure S9. Distributions of dynamical cross-correlations obtained from MD ensembles
(black) and traditional ANM (blue) (at the best DCCM_PCC value) with respect to the
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