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Table S1. Bond stretching force constants and equilibrium distances.

Type of cluster Bond Kr Ty
F2-S2 88.2 2.21
[Fezs2]2+
F2-S1 63.3 2.32
F2-S2 52.6 2.29
FR-S2 90.1 2.21
[Fe,S,I*
F2-S1 393 2.34
FR-S1 46.1 2.38
FA-S2 80.7 2.22
FA-S3 63.0 2.28
FB-S2 104.5 2.19
[Fe;S,1*
FB-S3 66.6 2.26
FA-S1 82.0 2.25
FB-S1 82.0 2.25
FA-S2 68.5 2.27
FA-S3 52.5 2.33
FC-S2 79.0 2.24
[Fe;S,]°
FC-S3 64.0 2.27
FA-S1 56.2 2.35
FC-S1 68.9 2.32
FU-SU 60.0 2.35
FD-SD 60.0 2.35
FU-S1 82.8 2.28
[FC4S4]2+
FD-SU 75.3 2.22
FU-SD 75.3 2.22
FD-S1 82.8 2.28
F4-S3 552 2.31
FY-S3 552 2.31
F4-S1 60.9 2.31
[FC4S4]+
S1-FY 60.9 2.31
SY-FY 764 2.23
F4-SY 552 2.31
S1-CT 154.2 1.82




Table S2A. Comparison of the Bonds and angles for [Fe,S,]*/[Fe,S,]".

[Fe,S,I** MD QM | [FesS,I* MD QM1 | QM2 | X-ray
F2-S1 2.22+0.09 234 [ 231
F2-S1 2.28+0.07 2.32 233
FR-S1 2.29+0.08 238 [233
F2-S2 2.18+0.06 221 | 224
F2-S2 2.2+0.06 221 2.06
FR-S2 2244007 229 [227
SI-F2-S1 | 100.96+8.19 | 1082 | 103.2
S1-F2-S1 126.13+6.76 | 109.10 100.0
SI-FR-S1 | 106.76£7.59 | 105.6 | 109.4
SI1-F2-S2 | 120.6£9.62 | 1102 | 1124
S1-F2-S2 100.76+10.46 | 110.50 113.6
SI-FR-S2 | 88.70+10.07 | 107.1 | 1108
CT-CT-SI-F2 | -57.72+12.29 C-C-S1-F2 | -51.46+1527 586 |-593
CT-CT-S1-Fe | -95.99+10.52 C-C-S1-F2 | -65.75+15.83 654 | -612
CT-CT-S1-Fe | -120.96+9.91 C-C-S1-FR | 107.16+7.57 109.8 | 103.1
CT-CT-S1-Fe | -138.94%8.55 C-C-S1-FR | -128.66+9.12 1280 | -115.3




Table S2B. Comparison of the Bonds and angles for [Fe,S,]*"/ [Fe,S,]".

[Fe,S,I** MD QM [ [FeS,I" MD QM | X-ray
FD-S1/ F4-S1/

2284006 | 2.28 2.30+0.07 231 | 2.3420.10
FU-S1 FY-S1
FD-SU /

2224006 | 222 | FY-SY 2.26+0.07 223 |22120.18
FU-SD

F4-S3/

FU-SU /

2354007 | 235 | FY-S3/ 2.30+0.07 231 | 231026
FD-SD

F4-SY

CT-S1-FU/ CT-S1-F4/

110.0+5.8 | 104.9 106.7+6.7 105.6 | 107.9+19.4
CT-S1-FD CT-S1-FY
FD-SD-FU /

734444 | 73 793429
FU-SU-FD F4/Y-S3-F4/Y | 73.7+4.71 715
FD-SD-FD /

753440 | 713 774423
FU-SU-FU
CT-CT-S1-FU | 76.9+10.2 CT-CT-SI-F4 | 71.15£12.5 65.106
CT-CT-S1-FU | -104.1£7.5 CT-CT-S1-F4 | -100.27+8.47 111012
CT-CT-S1-FD | -50.8+30.9 CT-CT-SI-FY | -50.4+26.01 -51.756
CT-CT-S1-FD | 83.449.5 CT-CT-SI-FY | 89.2+16.4 86.666




Table S2C. Comparison of the Bonds and angles for [Fe,S,]*/ [Fe,S,]°.

[FeS,I* MD QM [ [FeS,]° MD QM | X-ray
FA-S1/FB-S1 2.25+0.06 225 | FA-SI 234+007 |235 |233+0.13
FC-S1 2324007 | 232
FA-S2 2.21+0.06 222 | FA-S2 2254007 |227 |2.07+0.13
FA-S3 2.27+0.07 228 | FA-S3 231007 |233 |2.03+003
FB-S2 2.19+0.05 2.19 | FC-S2 223+006 | 224 |2.12+031
FB-S3 2.25+0.06 226 | FC-S3 224+007 |223 |236
CT-S1-FA/C 104.426.6 106.8 | CT-S1-FA/C 972454 105.1 | 109.8+6.3
FA-S2-FB 72.9+39 715 | FA-S2-FA 75341 69.8 | 81.4x17.4
FA-S2-FA 752453 74.1 | FA-S2-FC 726443 738 | 674
FA-S3-FB 70.6+3.8 693 | FA-S3-FA 73.04.1 68.8 | 76.7+8.6
FA-S3-FA 72445 717 | FA-S3-FC 712443 72 67.4
CT-CT-SI-FA 104.7+8.50 CT-CT-S1-FC 106.9+8.3 103.6
CT-CT-S1-FA 603+11.4 CT-CT-S1-FA 75.70+13.5 69.9
CT-CT-S1-FB -118.08+7.89 CT-CT-S1-FA 1172174 -106.3




Supporting information for

Electronic structure investigation and
parameterization of biologically relevant iron-

sulfur clusters

Alexandra T. P. Carvalho “* Marcel Swart “*"*

a) Institut de Quimica Computacional i Catalisi and Departament de Quimica,

Universitat de Girona, 17071 Girona, Spain

b) Department of Cell and Molecular Biology, Computational and Systems Biology,

Box 596, 751 24 Uppsala, Sweden

¢) Institucié Catalana de Recerca i Estudis Avancats (ICREA), Pg. Lluis Companys 23,

08010 Barcelona, Spain



Table S1. Bond stretching force constants and equilibrium distances.

Type of cluster Bond Kr Ty
F2-S2 88.2 2.21
[Fezs2]2+
F2-S1 63.3 2.32
F2-S2 52.6 2.29
FR-S2 90.1 2.21
[Fe,S,I*
F2-S1 393 2.34
FR-S1 46.1 2.38
FA-S2 80.7 2.22
FA-S3 63.0 2.28
FB-S2 104.5 2.19
[Fe;S,1*
FB-S3 66.6 2.26
FA-S1 82.0 2.25
FB-S1 82.0 2.25
FA-S2 68.5 2.27
FA-S3 52.5 2.33
FC-S2 79.0 2.24
[Fe;S,]°
FC-S3 64.0 2.27
FA-S1 56.2 2.35
FC-S1 68.9 2.32
FU-SU 60.0 2.35
FD-SD 60.0 2.35
FU-S1 82.8 2.28
[FC4S4]2+
FD-SU 75.3 2.22
FU-SD 75.3 2.22
FD-S1 82.8 2.28
F4-S3 552 2.31
FY-S3 552 2.31
F4-S1 60.9 2.31
[FC4S4]+
S1-FY 60.9 2.31
SY-FY 764 2.23
F4-SY 552 2.31
S1-CT 154.2 1.82




Table S2A. Comparison of the Bonds and angles for [Fe,S,]*/[Fe,S,]".

[Fe,S,I** MD QM | [FesS,I* MD QM1 | QM2 | X-ray
F2-S1 2.22+0.09 234 [ 231
F2-S1 2.28+0.07 2.32 233
FR-S1 2.29+0.08 238 [233
F2-S2 2.18+0.06 221 | 224
F2-S2 2.2+0.06 221 2.06
FR-S2 2244007 229 [227
SI-F2-S1 | 100.96+8.19 | 1082 | 103.2
S1-F2-S1 126.13+6.76 | 109.10 100.0
SI-FR-S1 | 106.76£7.59 | 105.6 | 109.4
SI1-F2-S2 | 120.6£9.62 | 1102 | 1124
S1-F2-S2 100.76+10.46 | 110.50 113.6
SI-FR-S2 | 88.70+10.07 | 107.1 | 1108
CT-CT-SI-F2 | -57.72+12.29 C-C-S1-F2 | -51.46+1527 586 |-593
CT-CT-S1-Fe | -95.99+10.52 C-C-S1-F2 | -65.75+15.83 654 | -612
CT-CT-S1-Fe | -120.96+9.91 C-C-S1-FR | 107.16+7.57 109.8 | 103.1
CT-CT-S1-Fe | -138.94%8.55 C-C-S1-FR | -128.66+9.12 1280 | -115.3




Table S2B. Comparison of the Bonds and angles for [Fe,S,]*"/ [Fe,S,]".

[Fe,S,I** MD QM [ [FeS,I" MD QM | X-ray
FD-S1/ F4-S1/

2284006 | 2.28 2.30+0.07 231 | 2.3420.10
FU-S1 FY-S1
FD-SU /

2224006 | 222 | FY-SY 2.26+0.07 223 |22120.18
FU-SD

F4-S3/

FU-SU /

2354007 | 235 | FY-S3/ 2.30+0.07 231 | 231026
FD-SD

F4-SY

CT-S1-FU/ CT-S1-F4/

110.0+5.8 | 104.9 106.7+6.7 105.6 | 107.9+19.4
CT-S1-FD CT-S1-FY
FD-SD-FU /

734444 | 73 793429
FU-SU-FD F4/Y-S3-F4/Y | 73.7+4.71 715
FD-SD-FD /

753440 | 713 774423
FU-SU-FU
CT-CT-S1-FU | 76.9+10.2 CT-CT-SI-F4 | 71.15£12.5 65.106
CT-CT-S1-FU | -104.1£7.5 CT-CT-S1-F4 | -100.27+8.47 111012
CT-CT-S1-FD | -50.8+30.9 CT-CT-SI-FY | -50.4+26.01 -51.756
CT-CT-S1-FD | 83.449.5 CT-CT-SI-FY | 89.2+16.4 86.666




Table S2C. Comparison of the Bonds and angles for [Fe,S,]*/ [Fe,S,]°.

[FeS,I* MD QM [ [FeS,]° MD QM | X-ray
FA-S1/FB-S1 2.25+0.06 225 | FA-SI 234+007 |235 |233+0.13
FC-S1 2324007 | 232
FA-S2 2.21+0.06 222 | FA-S2 2254007 |227 |2.07+0.13
FA-S3 2.27+0.07 228 | FA-S3 231007 |233 |2.03+003
FB-S2 2.19+0.05 2.19 | FC-S2 223+006 | 224 |2.12+031
FB-S3 2.25+0.06 226 | FC-S3 224+007 |223 |236
CT-S1-FA/C 104.426.6 106.8 | CT-S1-FA/C 972454 105.1 | 109.8+6.3
FA-S2-FB 72.9+39 715 | FA-S2-FA 75341 69.8 | 81.4x17.4
FA-S2-FA 752453 74.1 | FA-S2-FC 726443 738 | 674
FA-S3-FB 70.6+3.8 693 | FA-S3-FA 73.04.1 68.8 | 76.7+8.6
FA-S3-FA 72445 717 | FA-S3-FC 712443 72 67.4
CT-CT-SI-FA 104.7+8.50 CT-CT-S1-FC 106.9+8.3 103.6
CT-CT-S1-FA 603+11.4 CT-CT-S1-FA 75.70+13.5 69.9
CT-CT-S1-FB -118.08+7.89 CT-CT-S1-FA 1172174 -106.3




Table S3 — Angle bending force constants and equilibrium values.

Type of cluster Angle KG Heq
S2-F2-S2 20.2 75.20
S2-F2-S1 14.6 110.50
[FeaSa]2+
F2-S2-F2 20.3 104.80
S1-F2-S1 10.1 109.05
F2-S2-F3 16.6 75.60
S2-F3-S1 12.8 107.40
S2-F2-S2 14.2 101.80
S2-F3-S2 20.8 107.10
[Fe2S4]* S2-F2-S1 8.9 110.20
F2-S1-CT 10.9 109.60
F3-S1-CT 15.8 104.40
S1-F2-S1 8.2 108.20
S1-F3-S1 8.3 105.60
CT-S1-FA 115 106.80
CT-S1-FB 115 106.80
FA-S2-FB 21.0 71.50
FA-S3-FA 6.0 71.70
FA-S2-FA 6.1 74.10
FA-S3-FB 15.7 69.30
S1-FA-S2 111 112.20
[FesSa]*
S1-FA-S3 9.2 112.20
S1-FB-S2 6.8 107.50
S1-FB-S3 7.8 115.00
S2-FA-S2 13.8 112.20
S2-FA-S3 9.5 103.60
S2-FB-S2 5.6 113.20
S2-FB-S3 13.3 106.80
CT-S1-FA 8.6 105.10
CT-S1-FC 8.6 105.10
FA-S2-FC 13.5 73.80
FA-S3-FA 14.4 68.80
FA-S2-FA 18.0 69.80
[FesS4]°
FA-S3-FC 9.8 72.00
S1-FA-S2 11.0 110.60
S1-FA-S3 5.0 112.00
S1-FC-S2 8.4 110.80
S1-FC-S3 17.6 114.20




S2-FA-S2 10.0 116.00
S2-FA-S3 11.8 104.00
S2-FC-S2 6.6 112.90
S2-FC-S3 13.0 104.00
SU-FU-SU 7.0 107.00
SD-FD-SD 7.0 107.00
SD-FD-SU 13.0 104.50
SU-FU-SD 13.0 104.50
FD-SD-FU 10.5 73.00
FU-SU-FD 10.5 73.00
SU-FU-S1 12.1 110.00
[FesS]2*
SD-FD-S1 12.1 110.00
SD-FU-S1 12.8 120.00
SU-FD-S1 12.8 120.00
FU-SU-FU 8.5 71.30
FD-SD-FD 8.5 71.30
CT-S1-FU 18.2 104.90
CT-S1-FD 18.2 104.90
S3-F4-S3 8.2 105.40
S3-F4-S1 11.0 113.20
F4-S1-CT 15.6 105.60
F4-S3-F4 8.8 71.50
S3-FY-S3 8.2 105.40
S3-FY-S1 11.0 113.20
FY-S1-CT 15.6 105.60
FY-S3-FY 8.8 71.50
S1-F4-SY 11.0 113.20
[FesSa]* S1-FY-SY 11.0 113.20
S3-F4-SY 8.2 105.40
S3-FY-SY 8.2 105.40
F4-SY-FY 8.8 71.50
F4-S3-FY 8.8 71.50
SY-F4-SY 8.2 105.40
F4-SY-F4 8.8 71.50
F4-SY-FY 8.8 71.50
F4-SY-FY 8.8 71.50
F4-S3-FY 8.8 71.50
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