Table S1. AlphaFold pLDDT score of functionally relevant regions of select proteins.

Protein Region/Motifs pLDDT Score
SWI 90.73
Gail SWII 94.13
SWIII 96.26
SWI 95.24
Gas SWII 94.69
SWIII 95.39
VWKSHKWDR 87.66
FRQGHNSVF 92.55
. PGRGHGHRN 69
Hemopexin
RGHGHRNGT 56
RCSPHLVLS 91
RDGWHSWPI 94
WIHGHIRDK 94.66
APC
TGWGYHSSR 64.88
SWI 89.75
Rap2
SWII 90.96
IARRHPYFYAPEL 98.18
HSA
FAKRYKAAF 97.69
FLFYHSQSG 97.22
L 36a SEGGCPLIL 89.66

Model Confidence: Very high (pLDDT > 90), Confident (90 > pLDDT > 70), Low (70 > pLDDT > 50), Very low (pLDDT
<50)



Table S2. Comparison of the structural validation scores of the MD simulated AF-predicted model of Gail with
the HM and pure AF-predicted model.

. 1 HM HM AF AF
Protein Validation Method Pre-Simulation Post-Simulation Pre-Simulation  Post-Simulation
MolProbity
Clashscore, all atoms (percentile) 0 (100t) 0 (100t) 1.77 (991) 1.24 (99t)
Poor rotamers (%) 0.67 0.67 0 1.64
Favored rotamers (%) 97.67 98.56 99.67 95.74
Ramachandran outliers 0 0 0 0.57
Rama-Z score -0.65 + 0.44 -0.65 + 0.44 0.06 + 0.42 -3.43 + 041
Ramachandran plot (%)
Most favored 89.6 89.6 95.2 90.3
Additional allowed 10.1 10.1 4.8 9.7
Generously allowed 0.3 0.3 0 0.0
Gail Disallowed 0 0 0 0
Overall G-factors 0.17 0.17 0.21 -0.71
Verify3D (%)
3D/1D profile 91.69 77.65 85.31 72.32
Errat (%)
Overall quality factor 99.41 99.41 98.26 93.67
Prove (u)
Z-score 0.89 +26.80 - 1.16 +£28.32 -
Z-score RMS 26.80 - 28.33 -
SwissProt
QMEANDIsCo global 0.76 +0.05 0.75 +0.05 0.80 £0.05 0.73 +0.05




Table S3. Comparison of the structural validation scores of the MD simulated AF-predicted model of Gas with the
HM and pure AF-predicted model.

. 1 HM HM AF AF
Protein Validation Method Pre-Simulation Post-Simulation Pre-Simulation Post-Simulation
MolProbity
Clashscore, all atoms (percentile) 0 (100t) 0.16 (100%) 2.20 (99%) 1.26 (99t)
Poor rotamers (%) 1.47 0.59 0 1.43
Favored rotamers (%) 98.42 98.82 98.86 93.88
Ramachandran outliers 0 0.0 0 1.02
Rama-Z score -0.24 £ 0.38 -0.63 £ 0.39 0.15+0.41 -3.49 £ 0.36
Ramachandran plot (%)
Most favored 934 92.9 93.6 90.6
Additional allowed 6.6 7.1 6.4 8.9
Generously allowed 0 0 0 0.6
Gas Disallowed 0 0 0 0
Overall G-factors 0.27 0.25 0.21 -0.70
Verify3D (%)
3D/1D profile 87.66 80.05 87.82 74.37
Errat (%)
Overall quality factor 99.73 100 98.67 90.71
Prove (u)
Z-score 0.37 £1.81 - 0.35+1.17 -
Z-score RMS 1.24 - 1.21 -
SwissProt
QMEANDIsCo global 0.77 +0.05 0.75 +0.05 0.77 £ 0.05 0.69 +0.05




Table S4. Comparison of the structural validation scores of the MD simulated AF-predicted model of APC with the
HM and pure AF-predicted model.

HM HM AF AF

Protei Validation Method ] . . .
rotemn alidation Yietho Pre-Simulation Post-Simulation Pre-Simulation Post-Simulation

MolProbity

Clashscore, all at- 0 1.28 1.39 1.67(99t)
oms(percentile) (100th) (99h)

Poor rotamers (%) 2.28 0(0.00) 1.24 3(0.75)

Favored rotamers 94.59 - 95.02 370(92.04)

Ramachandran outliers 0.50 4(1.00) 2.61 6(1.31)

Rama-Z score -1.08 + 0.38 -3.89 +0.33 -1.59 £ 0.37 -3.28 + 0.31
Ramachandran plot (%)

Most favored 89.5 82.1 80.7 83.2

Additional allowed 9.7 17.0 17.5 15.6

Generously allowed 0.6 0.6 1.5 1.0

APC Disallowed regions 0.3 0.3 0.2 0.2

Overall G-factors 0.08 -0.86 -0.04 -0.83
Verify3D (%)

3D/1D profile 85.68 62.72 72.02 65.94
Errat (%)

Overall quality factor 94.33 85.38 95.81 83.80
Prove (u)

Z-score - - - -

Z-score RMS - - - -
SwissProt

QMEANDiIsCo global 0.74 £ 0.05 0.64 +0.05 0.67 £0.05 0.64 £ 0.05




Table S5. Comparison of the structural validation scores of the refined AF-predicted model of Hemopexin with the
HM and unrefined AF-predicted model.

. A HM HM AF AF
Protein Validation Method Pre-Simulation Post-Simulation Pre-Simulation Post-Simulation
MolProbity
Clashscore, all atoms(per- 0(100%) 1.97(100t) 211(99%) 1.83(99h)
centile)
Poor rotamers (%) 0.84 10(2.79) 1.56 10(2.60)
Favored rotamers 97.21 316(88.27) 95.05 340(88.54)
Ramachandran outliers 0.24 7(1.65) 4.13 4(0.87)
Rama-Z score -0.69 + 0.38 -3.52+0.34 -1.74 £ 0.35 -2.30 £ 0.33
Ramachandran plot (%)
Most favored 90.3 81.1 83.6 88.1
Additional allowed 8.9 18.3 12.4 10.6
Generously allowed 0.3 0.3 2.1 0.8
Hx Disallowed regions 0.6 0.3 1.8 0.5
Overall G-factors 0.07 -0.95 -0.20 -0.88
Verify3D (%)
3D/1D profile 95.77 96.95 90.26 90.26
Errat (%)
Overall quality factor 79.42 68.93 82.86 76.44
Prove (p)
Z-score - - - -
Z-score RMS - - - -
SwissProt
QMEANDisCo global 0.81 +0.05 0.72 + 0.05 0.78 + 0.05 0.72 +0.0.05




Table S6. Comparison of the structural validation scores of the refined AF-predicted model of HSA with the HM
and unrefined AF-predicted model.

HM HM AF AF

Protei Validation Method
rotemn atidation Yietho Pre-Simulation Post-Simulation Pre-Simulation Post-Simulation

MolProbity

Clashscore, all atoms(per- 0.21(100%) 1.6(100th) 2.07(99%) 1.55(99th)
centile)

Poor rotamers (%) 6(1.16) 8(1.54) 3(0.56) 15(2.81)

Favored rotamers 501(96.72) 476(91.89) 522(97.94) 487(91.37)

Ramachandran outliers 2(0.34) 2(0.34) 0(0.00) 4(0.66)

Rama-Z score 0.74 + 0.33 -3.92 +0.28 0.41 +0.32 -4.22 +0.26
Ramachandran plot (%)

Most favored 93.9 92.1 94.9 90.9

Additional allowed 52 7.6 51 9.1

Generously allowed 0.7 0.4 0.0 0

HSA Disallowed regions 0.2 0 0.0 0

Overall G-factors 0.33 -0.62 0.24 -0.65
Verify3D (%)

3D/1D profile 79.12 75.42 72.41 76.35
Errat (%)

Overall quality factor 98.29 94.67 97.63 93.83
Prove (u)

Z-score - - - -

Z-score RMS - - - -
SwissProt

QMEANDIsCo global 0.81 +£0.05 0.72 £0.05 0.84 £0.05 0.76 £ 0.05




Table S7. Comparison of the structural validation scores of the refined AF-predicted model of Rap2 with the HM

and unrefined AF-predicted model.

. . 1y HM HM AF AF
Protein Validation Method Pre-Simulation Post-Simulation Pre-Simulation Post-Simulation
MolProbity
tﬂeflashscore, all atoms (percen- 0 (100%) 0.36 (100) 1.39(100) 1.04 (99th)
Poor rotamers (%) 0.64 1.27 0 2.47
Favored rotamers (%) 98.09 93.63 97.53 92.82
Ramachandran outliers 0 0.57 0.55 0.55
Rama-Z score -0.59 +0.59 -3.90 £ 0.51 -0.29 £ 0.62 -3.15+0.51
Ramachandran plot (%)
Most favored 93.0 86.0 90.2 90.8
Additional allowed 6.4 12.7 9.2 6.7
Generously allowed 0.0 1.3 0.6 1.8
Rap2  Disallowed 0.6 0 0.0 0.6
Overall G-factors 0.20 -0.74 0.08 -0.73
Verify3D (%)
3D/1D profile 58.19 68.36 47.54 61.20
Errat (%)
Overall quality factor 95.65 94.26 98.16 82.08
Prove (u)
Z-score - - - -
Z-score RMS - - - -
SwissProt
QMEANDIsCo global 0.83 £ 0.07 0.76 £ 0.07 0.83 £ 0.06 0.75 +0.06




Table S8. Comparison of the structural validation scores of the refined AF-predicted model of IL 36a with the HM

and unrefined AF-predicted model.

HM HM AF AF

Protei Validation Method ] . . .
rotemn alidation Yietho Pre-Simulation Post-Simulation Pre-Simulation Post-Simulation

MolProbity

Clashscor.e, all at- 0(100%) 1.2(99) 1.61(99%) 0.8(99%)
oms(percentile)

Poor rotamers (%) 3(2.14) 2(1.43) 0(0.00) 8(5.71)

Favored rotamers 135(96.43) 129(92.14) 139(99.29) 119(85.00)

Ramachandran outliers 1(0.64) 1(0.64) 0(0.00) 2(1.28)

Rama-Z score 0.38 + 0.67 -2.78 + 0.61 -0.79 + 0.59 -3.35+0.52
Ramachandran plot (%)

Most favored 89.7 85.3 89.7 85.3

Additional allowed 10.3 13.2 10.3 13.2

Generously allowed 0 0.7 0 0.7

IL-36 Disallowed regions 0 0.7 0 0.7

Overall G-factors 0.03 -0.92 0.03 -0.92
Verify3D (%)

3D/1D profile 70.25 62.03 70.25 62.03
Errat (%)

Overall quality factor 90.90 83.82 90.90 83.82
Prove (u)

Z-score - - - -

Z-score RMS - - - -
SwissProt

QMEANDiIsCo global 0.76 £ 0.07 0.62 £ 0.07 0.71+£0.07 0.67 +0.07
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Figure S1. Structural alignments of the homology models and AF structures with the experimentally
determined structures. The structural alignments of Gail, Gas, and Rap2 are shown in panels a, b,
and ¢, respectively. Column I show the alignment of the computationally generated and experimen-
tally determined models (structures used and their PDB IDs are indicated by specific colors),
whereas column II demonstrates the alignment of the HM (gray) and the AF structure (red). In each
panel, the nucleotide, which could not be predicted by AF, in the binding pocket is shown in ma-
genta color in ball & stick style. Secondary structural elements, particularly the a-helices other than
the N-terminal helix, in Gail structures (panel a, I) show irregular alignment, while the alignment
of these regions in Gas structures is more ordered (panel b, I). The RMSD between the Gail HM
and the AF structure (panel a, IT) is 1.17A, while the RMSD between the Gas structures (panel b, IT)
is 0.99A. Moreover, calculated RMSD between Rap2 HM and the AF structure (panel ¢, III) is 1.016
A. The deviations are caused by the switch (SW) regions (highlighted as green) and other loop re-
gions.
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Figure S2. Structural alignments of the homology models and AF structures with the experimentally
determined structures. The structural alignments of Hx, APC, HSA, and IL-36a were shown in pan-
elsa, b, ¢, and d, respectively. Column I shows the alignment of the computationally generated and
experimentally determined models (structures used and their PDB IDs are indicated by specific col-
ors), whereas column II demonstrates the alignment of the HM (gray) and the AF structure (red).
Secondary structural elements in Hemopexin structures (panel a, I) show reasonable alignment,
while the alignment of these regions in APC structures looks more erratic (panel b, I). The RMSD
between the hemopexin HM and the AF structure (panel a, II) is 0.97A, while the RMSD between
the APC structures (panel b, IT) is 0.92A. The calculated RMSD between HSA HM and the AF struc-
ture (panel ¢, II) and IL-36a HM and the AF structure (panel d, IV) are 1.731A and 1.604A, respec-
tively.
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Figure S3. Verify3D plots for the Gail structures. The average (blue line) and raw scores
(red and black dots) of the residues for HM (a) and AF structure (b) were shown. Red dots
indicate residues with a raw value above zero, while black dots point out the residues

with negative values.
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Figure S4. ERRAT plots for the Gail structures. The error rates of the (a) HM and (b) AF structure
were illustrated. White bars represent normal residues in the structure. Gray bars display residues

with error rates between 90-95%, while black bars demonstrate misfolded regions with high error
(>99%).
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Figure S5. Verify3D plots for the Gas structures. The average (blue line) and raw scores (red and
black dots) of the residues for HM (a) and AF structure (b) were shown. Red dots indicate residues
with a raw value above zero, while black dots point out the residues with negative values.
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Figure S6. ERRAT plots for the Gas structures. The error rates of HM (a) and AF structure (b) are
illustrated. White bars represent normal residues in the structure. Gray bars display residues with
error rates between 90-95%, while black bars demonstrate misfolded regions with high error (>99%).
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Figure S7. Verify3D plots for the APC structures. The average (blue line) and raw scores (red and
black dots) of the residues for HM chain A (a), HM chain B (b) and AF structure (c¢) were shown.
Red dots indicate residues with a raw value above zero, while black dots point out the residues with
negative values.
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Figure S8. ERRAT plots for the APC structures. The error rates of the (a) HM and (b) AF structure
are illustrated. White bars represent normal residues in the structure. Gray bars display residues
with error rates between 90-95%, while black bars demonstrate misfolded regions with high error
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(>99%). The line in between represents the separation of chains.
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Figure S9. Verify3D plots for the Hemopexin structures. The average (blue line) and raw scores (red
and black dots) of the residues for HM (a) and AF structure (b) were shown. Red dots indicate
residues with a raw value above zero, while black dots point out the residues with negative values.
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Figure S10. ERRAT plots for the Hemopexin structures. The error rates of the (a) HM and (b) AF
structure is illustrated. White bars represent normal residues in the structure. Gray bars display
residues with error rates between 90-95%, while black bars demonstrate misfolded regions with
high error (>99%). The line in between represents the separation of chains.
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Figure S11. Verify3D plots for the Rap2 structures. The average (blue line) and raw scores (red and
black dots) of the residues for HM (a) and AF structure (b) were shown. Red dots indicate residues
with a raw value above zero, while black dots point out the residues with negative values.
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Figure S12. ERRAT plots for the Rap2 structures. The error rates of the (a) HM and (b) AF structure
isillustrated. White bars represent normal residues in the structure. Gray bars display residues with
error rates between 90-95%, while black bars demonstrate misfolded regions with high error (>99%).
The line in between represents the separation of chains.
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Figure S13. Verify3D plots for the HSA structures. The average (blue line) and raw scores (red and
black dots) of the residues for HM (a) and AF structure (b) were shown. Red dots indicate residues
with a raw value above zero, while black dots point out the residues with negative values.
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Figure S14. ERRAT plots for the HSA structures. The error rates of the (a) HM and (b) AF structure
isillustrated. White bars represent normal residues in the structure. Gray bars display residues with
error rates between 90-95%, while black bars demonstrate misfolded regions with high error (>99%).
The line in between represents the separation of chains.
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Figure S15. Verify3D plots for the IL  36a structures. The average (blue line) and raw scores (red
and black dots) of the residues for HM (a) and AF structure (b) were shown. Red dots indicate
residues with a raw value above zero, while black dots point out the residues with negative values.
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Figure S16. ERRAT plots for the IL 36« structures. The error rates of the (a) HM and (b) AF struc-
ture is illustrated. White bars represent normal residues in the structure. Gray bars display residues
with error rates between 90-95%, while black bars demonstrate misfolded regions with high error
(>99%). The line in between represents the separation of chains.
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Figure S17. Structural alignments of the pre and post MD simulated structures from AF.



1-5=1.132A 1-5=0.966A
2-5=1.480A 2-5=1.042A
3-5=1.069A 3-5=1.100A
4-5=1304A 4-5=1277A
1-5=1.130A 1-5=1.156A
2-5=1.288A 2-5=1.364A
3-5=1.411A 3-5=1.565A
4-5=1358A 4-5=1.404A
c)

1-5-1.053A & 1-5=1.049A
2-5=1.071A EX 4 2-5=1.104A
3-5=0.976A 3-5=1.185A
4-5=0.796A 4-5=0.832A

Figure S18. Selection of the representative post MD simulation structure for nucleotide binding pro-
teins. Structural alignments of the selected structures of Gail, Gas, and Rap2 are shown in panels
a, b, and ¢, respectively. Column I shows the alignment of structures selected from those predicted
by HM, while column II shows the alignment of structures predicted by AF. In the production phase
of the MD simulation trajectory of each protein, four structures with extreme RMSD values plus the
most recent structure were selected and structurally aligned. Each selected structure were indicated
with a specific color code. The deviations between the chosen structures and the most recent struc-
ture, which was used in the analysis as the representative structure, were shown in the relevant
panels. While no changes were observed in the overall conformation of the protein structures, devi-
ations were observed to be due to the loop regions and the flexibility of the N-terminal helix.
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1-5=1.604A 1-5=1.237A
2-5=1.324A 2-5=1.204A
3-5=1.086A 3-5=1.299A
4-5=1.083A 4-5=1203A

b)

1-5=1.381A 1-5=1.373A
2-5=1.363A 2-5=1.441A
3-5=1.417A 3-5=1.443A
4-5=1517A 4-5=1.247A
c)

1-5=1.671A 1-5=1.484A
2-5=1.424A 2-5=1.580A
3-5=1.946A 3-5=1.632A
4-5=1.254A 4-5=1.601A
c)
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3-5=1525A
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Figure S19. Selection of the representative post MD simulation structure for heme binding proteins.

Structural alignments of the selected structures of APC, Hx, HSA, and IL 36a. are shown in panels
a, b, and ¢, respectively. Column I shows the alignment of structures selected from those predicted
by HM, while column II shows the alignment of structures predicted by AF. In the production phase
of the MD simulation trajectory of each protein, four structures with extreme RMSD values plus the
most recent structure were selected and structurally aligned. Each selected structure were indicated
with a specific color code. The deviations between the chosen structures and the most recent struc-
ture, which was used in the analysis as the representative structure, were shown in the relevant
panels. While no changes were observed in the overall conformation of the protein structures, devi-
ations were observed to be due to the loop regions and the flexibility of the N-terminal helix.
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