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Sequences of wtRop and RM6 proteins

wtRop:
MT KQEKTAL NMARFIR SQTLTLL EKLNELD ADEQA DICESLH DHADELY RSCLARF
GDDGENL

1 M T)

3 K Q K T L
10 N M R F R
17 S Q L T L
24 E K N E D
31 <A > D E A
36 D | E S H
43 D H D E Y
50 R S L A F}
57 G D G E L)

(a)

RMé6:
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MT KQEKTAL NMARFIR SQTLTLL EKLNEL - - - - - A DICESLH DHADELY RSCLARF
GDDGENL

1 (M T)

3 K Q K T L
10 N M R F R
17 S Q L T L
24 E K N E A
31 D | E S H
38 D H D E Y
45 R S L A F)
52 G D G E L)

(b)

Figure S1. Sequences of: (a) wtRop and (b) RM6 proteins with the assignment of heptad positions.

Root Mean Square Fluctuation

Figure S2 illustrates the rmsf values for the ChainA and ChainB of wtRop protein versus the
residue index. The highest fluctuations are observed at 368 K, whereas the low values at 300 K
indicate limited motion. The residues of the loop region (residues 28—32) seem to be more flexible at
any temperature, especially at 368 K, where there is a jump in rmsf that becomes gradually lower at
lower temperature. Moreover, the residues that move the most are the residues 13, which belong to
N-terminal region and the last residues (residues 57—63) which belong to the tail and the C-terminal
region.

ChainA
0.85}  —— 300K —— 350K —=— 368K
0.75
0.65
£0.55
=
= 045

£0.35
0.25
0.15

0.05]

Residue Number

(a)
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ChainB
085]  —— 300K —— 350K —=— 368K
0.75¢
0.65!
F0.55
=
Z 045/,

E 035 &
025 .
0.15
0.05

VGEIINSCER GBS
Residue Number

(b)
Figure S2. Average root mean square fluctuations (rmsf) of Ca atoms between the: (a) ChainA and
(b) ChainB of wtRop protein per residue at 300 K (blue), 350 K (red), and 368 K (green).
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Figure S3. Distance between the centers of mass of all Cp atoms that belong to the hydrophobic

residues each chain/pair for: (a) wtRop protein; and (b) RM6 protein respectively, at the three
different temperatures.

Hydrogen Bonds

A more comprehensive analysis of HBs is performed based on their division in interchain HBs
(between different chains, i.e., HBs of ChainA-ChainB) and intrachain (within the same chain, i.e.
HBs of ChainA-ChainA). In the following, the notation Ca, Cb, Cc, and Cd refer to ChainA, ChainB,
ChainC, and ChainD, respectively.

Table S1 contains the average number of interchain hydrogen bonds among the various chain
combinations. For wtRop an increase is observed at higher temperatures (350 K and 368 K) not in a
monotonous way. In terms of RM6 protein, not any particular trend with temperature can be
assigned. Differences are observed between the different pairs of chains (e.g., < Ca— Cb>and < Cc—
Cd >). Even bigger differences are found between not equivalent pairs of chains. (e.g., for < Ca-Cb >
and < Ca - Cd >), where Ca and Cb have an antiparallel orientation while Ca and Cd have a parallel
orientation. Distances between these pairs are also different.

Table S1. Average number of interchain hydrogen bonds among the various combinations of chains.

System <Ca-Cb> <Ca-Cc> <Ca-Cd>  <Cb-Cc> <Cb-Cd> <Cc-Cd>
NSR1 7.3+0.6 - - - -
NSR2 8.5+1.2 - - - -
NSR3 7.9+0.5 - - - - -
MRM1 8.8+1.4 5.7+0.4 1.5+0.5 0.7+0.6 49+1.3 11.1£1.8
MRM2 10.1+0.2 4.8+0.3 1.1+0.6 0.3+0.3 5.9+0.2 19.4+0.8
MRM3 12.243.5 9.7+1 3.4+2.7 0.1+0.1 4+0.8 10.4+1.3

Table 52 contains the average number of interchain hydrogen bonds among the various pairs of
chains. In all cases a reduction of the intrachain hydrogen bonds is noticed with temperature
increasing which can be attributed to the conformational changes of a-helices.

Table S2. Average number of intrachain hydrogen bonds among the various combinations of chains.

System <Ca-Ca> <Cb-Cb> <Cc-Cc> <Cd-Cd>
NSR1 60.2+1.23 58.6+0.2 -
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NSR2
NSR3
MRM1
MRM2
MRM3

54.7 +1.7
52.3+1.3
46.7+0.8
44.7+0.4
40.6+1.4

49.9+0.8
53.1+0.6
50.5+0.4
48.7+1.1
40.5+1.4

43.6+1.6
40.9+0.5
41.1+0.2

52.5+1
45.4+0.5
45.9+0.8

Hydrogen bonds (HB) play an important role in the stability of the secondary structures, such
as a-helix and (-sheet, in proteins. Figure 54 represents the formation of a hydrogen bond between
the i*and (i+4)™ hydrogen bonds of an o -helix.

Figure S4: The hydrogen bond pattern formation of an a-helix between i*h and (i+4)" residues.

Ramachandran Plot

Figure S5 contains the Ramachandran plot of wtRop at the various temperatures: at 300 K (S5a),
at 350 K (S5b), and at 368 K (S5c).

¥()




Int. ]. Mol.

Sci. 2021, 22, 5931

6 of 11

Figure S5. Ramachandran plot of wtRop protein at three different temperatures (a) 300 K, (b) 350 K,
and (c) 368 K. Colours indicate how favourable is an area for a combination of (¢,) angles. The red
colour shows the most favourable region, whereas the gradient of yellow colour from the darker to

(@)

180
135
90

45

Y(©)

brighter regions shows the passage to the less favourable conformations.

Map of Dihedral Angles of the loop residues:

1804
1201

1201

18055120 =60 —0 60 120 180

Figure S6. Map plots of all the (¢,1) torsion angles during the MD simulation. Colour code denotes
the time instant in which the combination of (¢,1) is obtained. (a,b,c) 29Leu and (d,e,f) 32Asp.
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(a) 300K
180, 43Asp ] 180 $3Asp
250 250
120 120
60 .,_il[l 2 60 1200 -
— e = - o B
5 0 - (9% © - - 150°3
—60 * Iut:ﬁ 60 ‘ muﬁ
-120 % 120 s0
180&0 =120 60 -0 60 120 180 18950120 <60 -0 60 120 180 °
¢y @)
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Figure S7. Map plots of all the (¢,1]) torsion angles for 43Asp during the MD simulation. Colour code
denotes the time instant in which the combination of (¢,1) is obtained.
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Figure S8. Average dihedral angles of each a-helix per subunit of (a) wtRop protein (Figure 10c), and
(b) RM6 protein (Figure 10b), at the three different temperatures.

Local Conformation Analysis of Alpha-Helices: Helix Properties

End to end distance (Ree): is the distance along the axis of the helix from the one end to the
other. This is determined as the distance between the first atom of the first residue and the last atom
of the last residue that participate in the helical part for each subunit. Averaging has been performed
among the four a-helices at each time frame and then block time averaging is made over the last 100
ns of the trajectories. The error bars were calculated as the standard deviation between the values of
the averages of the blocks. Table S3 contains the average values of the end-to-end distances for all
the studied systems. An increase of the end-to-end distance with temperature is observed for wtRop,
which points towards an extension of a-helices. In the case of RM6 protein, temperature effect is not
detected.

Table S3. Average end to end distance (Ree) for all the studied systems.

System Ree(nm)
NSR1 3.5+0.34
NSR2 3.840.12
NSR3 3.6+0.47

MRM1 6.8+0.24

MRM2 6.8+0.22

MRM3 6.9+0.21
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Figure S9 illustrates the time evolution of the average values of rise per residue of wtRop (a),
and RM6 (b) at all three temperatures. In wtRop, the values tend to be stable around the value 0.15
nm at 300 K, whereas with the T-increasing a slight increase is observed after ~175 ns. In the case of
RM6 protein, a slight increase of the d values is shown at 368 K, while at 350 K seems to be
unaffected.

0.166

0.161

. |
Lkl I

A .f ll“'ll il
e i Ll 4&“' ’,”\-J i

0.156
|

d (nm)

0.151

0.146
— 300K — 350K — 368K
0.141
0 25 50 75 100 125 150 175 200 225 250 275

time (ns)
(a)

L 300 K — 350K — 368K

0.160¢

d (nm)

lh

Ao g T O

i

lﬂ

0.1405—755 350 75 100 125 150 175 200
time (ns)

(b)

Figure S9. Time evolution of the average rise (d) of the a-helices of: (a) wtRop; (b) RM6, at 300 K
(blue), 350 K (green) and 368 K (red).

Figure 510 shows the time evolution of the average values of the length of a-helices of wtRop
(a), and RM6 (b) at all three temperatures. For wtRop at 300 K, the values tend to be stable around
the value 3.46, whereas T-increasing leads to a small increase to values ~(3.57 - 3.63) after ~175 ns. In
RMB6 protein, the length seems to be unaffected at 350 K, whereas a small increase is observed at 368
K.
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Figure S10. Time evolution of the average length (L) of the a-helices of: (a) wtRop; (b) RM6, at 300 K
(blue), 350 K (green) and 368 K (red).

In Figure S11 the time evolution of the average radius of the a-helices of wtRop (a), and RM6 (b)
for all systems is presented. In wtRop, the values tend to be almost stable at 300 K, whereas T-rising
lead to increase of r beyond ~175 ns. On the contrary the increase of temperature does not affect the
radius of a-helices in RM6 protein.
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Figure S11. Time evolution of the average radius (r) of the a-helices of: (a) wtRop; (b) RM6, at 300 K
(blue), 350 K (green) and 368 K (red).

In Figure S12 the time evolution of the average twist angle of the a-helices of wtRop (a), and
RMBS6 (b) is shown for all systems. In wtRop, the values attain stable values at 300 K, whereas with the
temperature rising induces a considerable decrease of its value beyond ~100 ns. On the other hand
increase of T has negligible effect in the twist angles for RM6 protein.
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Figure S12. Time evolution of the average twist angle (0) of the a-helices of: (a) wtRop; (b) RM6, at

300 K (blue), 350 K (green) and 368 K (red).
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