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Fig. 1A Tertiary structures of EcOVV_6 during MD simulations.
Native trimer structure of EcOVV_6 at 20 ns of 300 K
MD simulation. Stickg represent targeted charged

residues (gromos

Fig. 1B. Monomer structure (A subunit) of EcOVV_6 at
20 ns of 300 K MD simulation. Sticks represent
targeted charged residues. Helices are
numbered from the N-terminus. (gromos)

M &

Fig. 1C Monomer structure (C subunit) of EcCOVV_6
at 500 ns of 450 K MD simulation. Red sticks
represent targeted charged residues.(gromos)

Fig. 2A Trajectory of rmsd of for 3 mutants of EcCutA1
at 450 K MD simulation (gromos)
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Fig. 2B Trajectory of rmsd of for 3 mutants of EcCutA1
at 450 K MD simulation (amber)
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Fig. 4. Typical trajectory of changes in the distance between charged
residues during 450 K MD simulation. The figure shows changes

Fig. 3A Average helicity (%) of 3 mutants between

1500 and 2000 ns at 400K MD (gromos) in distance between the Cy atom of Asp39 and the Ce atom of
100 ~ Lys87 of EcOVV_6 B-subunit during 2000 ns (gromos).
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Fig. 3B Average helicity (%) of 3 mutants between

1500 and 2000 ns at 450K MD (gromos)
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Fig. 3C Average helicity (%) of 3 mutants between 1500
and 2000 ns at 450K MD (Amber)
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Table 1. Percent occupancy of ion pairs (less than 0.6 nm) for substituted residues of EcOVV 6 at 450. 400. and 300 K durina M D simulation. (Gromos)

The values at 450 K and 400 K were taken during 1000ns of MD between (1.0 and 2.0 us) and represent an average of three subunits. Those at 300 K were obtained between 0.05 and 0.4 us.

Wk 29 4EJE
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substituted pair substituted pair substituted pair
residue residue © residue residue ® residue  residue
450 K 400 K 300K 450K 400K 300K 450K 400K 300K
Arg8s Asp3 11 0.0 Lys48 Asp3 17 Lyss2 Asp3 3.0 0.4
Glu4 1 0.0 Glud 24 Glu4 23 0.6
Asp20 213 Asp20 41 Asp20 10.2 8.0
Glu21 206 Glu21 18 Glu21 138 0.1
Asp26 58 Asp26 0.0 Asp26 74 253
Gluz4 4.0 Gluz4 13.2 Glu34 48 6.4 88
Asp39 10.7 49 Asp39 8.9 97.4 Asp39 95
Glus3 09 486 Glus3 34 Glus3 35 31
Glus7 0.0 10.6 Glus7 95 23 Glus7 26
Glus9 16 03 Glus9 10.8 02 85.8 Glus9 15 0.1
Glu78 0.1 0.0 0.4 Glu78 26 Glu78 84 256 81.8
Glugo 525 542 77 Glugo 16.2 27.8 100.0 GLug0 38
Asp100 14 234 Asp100 31 55 Asp100 54
Asp102 34 253 Asp102 27 33 Asp102 A
C-terminal 20 33 C-terminal 26 03 C-terminal 34 11.9
sun 126.4 116.9 61.7 sum _l 83.0 37.0 2854 sum 86.8 85.3 90.7
substituted pair o)) substituted pair ) substituted pair
residue residue 450 K 400K 300K residue residue 450 K 400K 300 K residue residue 450 K 400 K 300 K
Asp39  N-erminal 26 12 Lys72 Asp3 34 243 Glud 0.8 0.0
Lys5 04 1.0 Glud 6.9 328 07 Asp20 239 434 15.8
Lys30 6.4 0.1 Asp20 09 Glu21 344 14
Lys35 10.7 26 Glu21 24 Asp26 6.5 05
Lys48 8.9 97.4 Asp26 05 Glu34 43
Lys55 31 Glu34 6.9 6.2 Asp39 54
Lys67 48 784 100.0 ASp39 49 0.1 Glus3 0.1 216
Lys72 49 0.1 Glus3 10.8 Glus7 49 342 30.8
Lys81 6.6 Glus7 12.8 Glus9 9.4 0.0 413
Lys82 95 Glus9 93 Glu78 36 403
Lys87 54 Glu7s 3.0 13 Glugo 44 03 15.3
Argds 10.7 49 Glugo 0.0 0.0 Asp10 1.0
Arg112 0.8 10.8 Asp100 37 1.6 Asp102 25 09
sum 748 941 2023 Asp102 41 45 C-terminal 5.0
C-terminal 27 22 95.6 sum 107.9 1417 104.1
sum 721 731 96.3

Table 2. Occupancy of ion pairs (less than 0.6 nm) for tageted residues of EcOVV_6 at 450, 400 and 300 K during MD simulation

(amber)

The unit is %. The values at 450 and 400 K were taken during 2000ns. Those at 300 K between 50 and 200ns.

(A)

(B)

(C)

target res pair res 450K 400 K 300K (D) target res pairres 450 K 400 K 300K
Arg88 Asp26 0.0 Lys72 Asp3 8.1 59
Glus3 51 59 Glud 8.1 6.8
Glus7 57 L4 Glu34 8.5
Glus9 6.8 97 Glu78 17
Glu78 0.1 Asp100 0.2
Glugo 55.9 37.0 Asp102 15
Asp102 0.2 99.6 C-terminal 33 51 54.0
C-terminal 0.6 0.8 sum 315 17.8 54.0
sum 743 59.1 99.6
target res pair res 450 K 400K 300K (E) _targetres pairres 450K 400K 300K
Asp39 Nterminal 76 39 Lys82 Asp3 0.9
Lys5 22 37 Glud i
Lysd7 100.0 Asp26 03
Lys67 76.0 725 100.0 Glu34 6.1 16
His98 03 0.4 Glus3 0.1
Arg112 0.4 1.7 Glu78 346 39.6 36.8
sum 86.6 821 200.0 Glu90 17 03
Asp100 04
Asp102 0.1
C-terminal 0.3 0.1
sum 455 417 36.8
target res pair res 450 K 400 K 300K (F) target res pairres 450 K 400 K 300K
Lys48 Asp3 02 Lys87 Asp3 06
Asp20 0.1 Glud 05
Glu21 0.1 Asp20 0.3 03
Asp39 100.0 Glu34 19
Glu53 6.3 53 Glus3 34 18
Glus7 77 93 Glus7 76 9.0
Glus9 17.6 223 Glu59 204 18.9
Glugo 239 452 100.0 Glu78 05
Asp100 30 Glu90 0.8 25
Asp102 7.2 C-terminal 0.2 22
C-terminal 8.4 6.5 sum 36.2 347 0.0
sum 744 88.6 200.0




Ak 20 R FIAEE S
TRk 29 FE FIRFEREY 2 b

[, F2|E - MR L OmIFER]

Ion—ion interactions in the denatured state contribute to the stabilization of CutAl proteins
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