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SUPPLEMENTARY MATERIAL

Below, we denote the results of the Essential Dynamics analysis performed in this paper. Figures
la—3a show the first 9 eigenvectors of the simulations for the apo hPNP model, namely APO,
APO2 and APO3. Figures 4a—6a show the first 9 eigenvectors of the simulations for the Michaelis
Complex of hPNP model, namely ES, ES2 and ES3. Figures 7a—9a show the first 9 eigenvectors
of the simulations for the EI-APO model, that is, the simulation depicting the relaxation of tight
complexed hPNP with a TS analog, towards its relaxed apo form, e.i. EI-APO, EI-APO2 and EI-
APO3.

Figures 10a—12a show the first 9 eigenvectors of the 1 ns simulations for the APO, ES and EI-
APO respectively. These extended 1 ns simulations were performed for each model in order to
certify that the shorter simulations are indeed adequate to capture the types of concerted motions
under investigation, i.e. loop closure in hPNP.

Figure 13a shows the first 9 eigenvectors of the solvated simulation for the APO model. Due
to the significant increase of CPU cost per dynamics step in explicit solvent, a single solvated sim-
ulation under cubic periodic boundary conditions for 200 ps was performed in order to verify
that existing motions in the in vacuo systems correlate with the motions found in the solvated
complexes. Though the majority of the simulations are performed in vacuum, which inherently
enhances flexibility of hydrophobic groups since there is no solvent damping their motions, we
expect the analysis of the sampling to provide information that can be carried over to solvated

simulations.
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From left to right, and top to bottom, the eigenvectors 1-9 of the APO simulation are shown.

From left to right, and top to bottom, the eigenvectors 1-9 of the APO2 simulation are shown.

From left to right, and top to bottom, the eigenvectors 1-9 of the APO3 simulation are shown.

From left to right, and top to bottom, the eigenvectors 1-9 of the ES simulation are shown.
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From left to right, and top to bottom, the eigenvectors 1-9 of the EI-APO simulation are

From left to right, and top to bottom, the eigenvectors 1-9 of the EI-APO2 simulation are

From left to right, and top to bottom, the eigenvectors 1-9 of the EI-APO3 simulation are

FIGURE 10a From left to right, and top to bottom, the eigenvectors 1-9 of the 1 ns APO simulation are

shown.

FIGURE 1la From left to right, and top to bottom, the eigenvectors 1-9 of the 1 ns ES simulation are

shown.

FIGURE 12a From left to right, and top to bottom, the eigenvectors 1-9 of the 1 ns EI-APO simulation

are shown.



FIGURE 13a From left to right, and top to bottom, the eigenvectors 1-9 of the solvated APO simulation

are shown.



et

- oI
oz |- r
- o &1 =
0z - r
L s -
JE B L
D15 | (it sl
ol oo -
- ool - L
s - e — 1 L
P PRSP SR ST It R .JhlL_ o o [ 'Y ETRN T TR AN
oo 1M 1S A0 0 30 oS 10 150 300 S0 W 0 S0 0 150 20 250
remidue number
s 0z 047
0ms - o5 —
- 0Is -
005
i
04
0015 ol
TE
001
oos |- o
il ool -
& S PO T WU 1. S TR0 WO P =
I T I E [P T [+ T ET 0 s 0 1Se 200 250 S
it 06 s
o -
s
0
[iTiE
e 0
(it
(itie
(it}
nin 01
] o o
A T T R E I [ T 1+ T EI ] 0 S0 0 150 200 250 SO0

Figure la



rde

amgli

s

ety

[ty

2

D

s

it

[bAK]

r2

ol

s

i

o3

2

ol

T 04
oo - 03
Do - [T
T S 01
o o
o s 0 150 300 500 W
4 04
025
04T [~
i
T 15
001
0ol -
0005
o o
oo Mg 150 A0 WO HO oS 100 150 300 0 0
0 s
R T 0
3 o - (T
B ool - 001
| Ml u
O = 0 150 A0 B0 MO o s 10 1sn 20 0 0 S0 00 150 A0 20

Figure 2a




rnde

amgli

D& s 05
oo 004 -
il [
0o -
oG L
o -
s L
fidi 001
o o
I /O 30 oS0 00 150 200 2500 300 o S W0 150 200 250 300
0 mod D 00s
oo -
05 - 0 = I
r 043
o1 oo -
L i
P 0ol -
001
o bkda hl..J..lLu Aol F R T o o
¢ s, 0 150 A0 /O IO oS0 0 150 200 250 30 oS W0 150 00 2[00 300
o 006 0a0s
nos - a0
i
0
0403
i 03
(i
0
01
0ol 001
o o o
o S 10 150 A0 WO IO oS0 10 150 00 250 300 0 S 00 150 200 2[00 300

Figure 3a



s

amglitn

Iz i 133
o1 - e i
[ 15 -
o mas H
006 0z o1
e 0
L 00s -
r
e s - I
o pld b1l P R o hbeul T I
0 s 100 1500 2000 20 30 oS 00 150 2000 2500 M0 0 10 1500 M0 250 30
reidue mrnber
0z 0T 0.0
r 00 it B
ois - s
r Bt 0015
o
| 1] i
aos o
0.005
L a1
L R VT S TRURP A T A "I i o
oo 100 150 20 20 30
0z 1 o6
o1 — 05
s o0
nos
006 003
oo -
[iTite oz
i o = 001
o o o
0 = 100 1500 20 20 30 0 s 100 150 [0 2500 M0 0 s W0 150 2000 250 0

Figure 4a



s

amglitn

o7
e

05

o

o7
oDs
Os
(e TiE8
003
oz

01

G

0

i

0as

ol

[eli)

Figure 5a

Ll

003

oz

01




amplitnde

i

1 LiE]

e

il

D

s

(i3

[bAK]

r2

ol

0z 005
D5 MR
043
01
04
os |-
041
PR I R | 1 I P R o
50 EE R T I T T 0 S W0 1S WO 20 G
006 045
045 a
06
004 -
01 004
k]
e 0413
0
041 B
o o
CUT S E 0 s M0 1S WO B0 G
01z
01—
00s
P Y 0 v ol g Lol Loonnbdas e, dot
S0 e 150 WO WO N0 0 10 150 e 20 M0 0 S 0 10 A0 2B/0 IO

Figu

10

re 6a



1

mpli

0z e 02
i s - i
s 015
I T I
oa - o o1
I i I
oos 00s
I oo H J I l
o Lot L l_ (M il Ik o atdhos pllid toe 1w o LB,
o = 1 250 30 o s 0 150 200 280 0 0 50 100 150 20 250 0
oo 00T o0
I o0 H
e e (i)
oo
o e
1]
| AL 001
00l
o o o
o s 100 150 A0 20 30 0 s 10 150 20 250 300
. 0o o7
e —
G oG [~ A
o
o e
o
01 o1 e
001
o o o
0 s 100 150 A0 |0 30 0 s 10 150 20 WO 0 0 s W0 150 20 250 0

Figure 7a

11



s

amglitn

o 00s 5 -
+ D45 —
00E o - o
- s -
oG - oo - [
- oS -
o~ oo - e~
- ools -
o - ool - ool =
o il D005
o L o o
] 50 00 150 200 2500 300 ] 3100 150 A0 250 300 o 300 100 150 A0 250 300
residue number
oz 007
I [ oo
oIS e F
] 0z —
o - r
L] 0is
[iTic F
ol -
o Doz - L
ool oos =
& o b o bbbaiiag s i 4 o
] = 1000 150 200 [0 O ] 0100 150 A0 [0 300 o 30 100 150 A0 250 300
i 01z 008
o e
o6 —
oos - L
[t}
[ [
i) L
oo -
o
[ith} am i |
o ] b MMML‘L ]
] 50 100 150 200 2S00 M0 ] 30100 150 A0 /O 300 o 0 100 150 A0 25D 300

Figure 8a

12



amplitnde

oe ol s
F o - L
s -
o |
s -
i1 L
il o
o i
o -
ol L
. [kl
o =0 B0 30 o s 100 150 20 250 30 0 S 10 150 0 2500 3N
o o4 oz
s - i
o |- s
[l L
0015 oo - ol
[iT0] i
ool - oS
s L
= & == IV i s s
o s 100 15D 2000 20 0 o s 10 15D 0 250 E0 0 = 10 150 20 250 30
o7 007 s
e - o - [
[ oo~
oo mos L
[iTits M o3 =
i) 03 fiid
ooz o
ol
ol ool
[ o o
o 500 10 1500 000 7500 M0 o = 1 15D M0 2500 30 0 s 10 150 20 250 30

Figure 9a

13



amplitnde

s
o7
et
s
o
i Lik]
D2
i)

[EC

i LiE]

oz

il

ety

s

il it]

1 LvK]

2

0]

oy

oz i1
- 0s
- s -
r e
- ol |- no1s
C o0l
o s -
I l 0005
[T T e T Mk e o o
o 51 1500 2000 7500 30 o s 100 150 20 250 30 10 150 0 250
residue pumber 0z oS
r [
B TR e s
fiTie
ol |-
0015
oo - nal
0005
o Losao | ey L P o
o s 100 150 2000 20 0 o s 10 150 0 250 0
w1 il
B O [ 00s
L o - s
oo |- o
o - e ‘. “
& i i JJLui N
o 500 10 1500 000 7500 M0 o = 1 15D M0 2500 30 W W0 150 M0 250

Figure 10a

14

oy



Hds

amgl

D

s

i3

1Ly K]

2

i)

o7
ety
s
LR
iliE}
2

ol

s

i

o3

2

ol

=0

1y

150

200

reidue number

250

0.z oo
s = [ EAES
ol = ooz
s |- 00l

N T BT |

'y

150

0 25

3

Wy

150

200 250 oy

s

50

100

150

20

250

00

i}

Figure

15

l11la

A 25

[i]

300

s
oM
s
s
oo
[iTis
001 2
o o
=y 100 150 2000 20 0
007 s
o -
(i1t
oS
ot i
03 fiid
o
ol
ool
o o

=0

Wy

150

A0 250 oy



G 00 00s
[ o7 r
oM
00s
oS The
L
0 12
o
001
oo
o o
0 s 100 150 20 \0 30 o s 100 150 200 280 0 0 00100 1500 0 280 30
0z residiue puenber i 004
i s i
mis - o -
| M
oa 0 e
i [iTis]
s oo
I ol I
o e T TP e & =
o s 100 150 A0 #0030 0 s 10 1500 20 250 300
s 0 00s
o st = o
oo - i
G o
e H
e e —
ol L
iTh — 001
o o o
0 s 100 150 A0 |0 30 0 s 10 150 20 WO 0 0 s W0 150 20 250 0

Figure 12a

16



s

amglitn

miz 0 oo
o1 s 003
0
o Doz, oS
006 ol e —
[iTits 001 B
oo
. . [
o oS -
o o o
0 s 100 150 A0 20 30 0 s 00 150 200 280 0 0 00100 1500 0 2800 30
o1 reidue number s 01
r o r
e o —
- I}m -
T s oos —
r o L
oo - - o
I e I
oo - me L
L o L “
& ..__JLLLL.LLJ iIJJ_.JJll Fit ”_m.u i [ Py Free I Lu Hb ul.u. L
o s 100 150 A0 #0030 0 s 10 1500 20 250 300
i 00s ol
oGS - r
3 LI 00s
G -
L o - e
o
oos - oo - 04
o ool - e
s
o ol i o
0 s 100 150 A0 |0 30 0 s 10 150 20 WO 0 0 s W0 150 20 250 0

Figure 13a

17



