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Table S1. The effect of COSMO dielectricity constats on the M-S bond lengths of thiolate complexes
(Data used in Figure 3).

£ Cd(SCH),~ Zn(SCH)4~
1 2.639 2.420
4 2610 2.401
6  2.603 2.392
8  2.603 2.392
10  2.600 2.390
16  2.598 2.388
80 2.594 2.385
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Table S2.0ptimized Non-Screened equilibrium bond lengths o#il studied isomers of CgZn4,S11>
(pm).

Metal Sulfur Distance Mode Metal Sulfur Distance Mode
Cd,
1 2 267.319 b 10 2 264.684 b
cd 3 256.675 t cd 9 262.288 b
4 264958 b 11 256.576 t
5 257554 t 12 261.722 b
6 4 263.696 b 13 8 267.317 b
cd 7 257596 t cd 12 266.656 b
8 261576 b 14 255.492 t
9 263.077 b 15 257.137 t
CdsZn Isomer 1
1 2 245895 b 10 2 266.015 b
zZn 3 235,945 t cd 9 262870 b
4 245477 b 11 256.432 t
5 237.781 t 12 260.064 b
6 4 260916 b 13 8 267.408 b
cd 7 257.476 t cd 12 267.010 b
8 263.430 b 14 255,537 t
9 264.107 b 15 257.624 t
CdsZn Isomer 2
1 2 267.055 b 10 2 265.854 b
cd 3 256.660 t cd 9 262567 b
4 264.853 b 11 256.307 t
5 257.934 t 12 260.882 b
6 4 263.940 b 13 8 246.272 b
cd 7 257521 t zn 12 245400 b
8 260.952 b 14 235.392 t
9 262.947 b 15 236.767 t
CdsZn Isomer 3
1 2 267.270 b 10 2 264.221 b
cd 3 257.247 t cd 9 261.412 b
4 265592 b 11 256.625 t
5 258.243 t 12 261904 b
6 4 243374 b 13 8 266.654 b
zZn 7 237.057 t cd 12 266.875 b
8 241694 b 14 255.707 t
9 241.091 b 15 257.445 t
CdsZn Isomer 4
1 2 266.906 b 10 2 244765 b

cd 3 256.747 t zn 9 241.838 b
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Table S3.0ptimized Screened equilibrium bond lengths of alstudied isomers of CZn4,S:> (pm).
Screened with Cosmo modek = 10.

Metal Sulfur Distance Mode Metal Sulfur Distance Mode
Cd,
1 2 264.286 b 10 2 260.339 b
cd 3 255.472 t cd 9 260.709 b
4 264.804 b 11 253.508 t
5 253.882 t 12 261.191 b
6 4 261.685 b 13 8 264906 b
cd 7 253.953 t cd 12 264.491 b
8 260.779 b 14 253.382 t
9 260580 b 15 254905 t
CdsZn Isomer 1
1 2 243215 b 10 2 262.747 b
zn 3 234.662 t cd 9 261.138 b
4 243.646 b 11 254152 t
5 235.275 t 12 258.567 b
6 4 259.198 b 13 8 264928 b
cd 7 254.007 t cd 12 264.681 b
8 262.035 b 14 253.368 t
9 261.216 b 15 255.395 t
CdsZn Isomer 2
1 2 265.879 b 10 2 261.444 b
cd 3 255535 t cd 9 261.061 b
4 264101 b 11 255.133 t
5 254305 t 12 260.466 b
6 4 261.924 b 13 8 242.041 b
cd 7 253.206 t zn 12 244988 b
8 260.085 b 14 233.517 t
9 260.794 b 15 235.260 t
CdsZn Isomer 3
1 2 264.737 b 10 2 260.303 b
cd 3 255.42 t cd 9 260.571 b
4 264.073 b 11 254963 t
5 254,146 t 12 261516 b
6 4 240.241 b 13 8 262.668 b
zn 7 233.485 t cd 12 265.804 b
8 239.783 b 14 253.153 t
9 240.203 b 15 255.461 t
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Table S4.0Optimized equilibrium bond lengths of all studied somers of C¢Zns.,Ss™ (pm). Screened

with Cosmo model,g = 10.

Metal Sulfur Distance Mode Metal Sulfur Distance Mode Metal Sulfur Distance Mode
Cd3
1 2 261647 b 2 262412 b 10 3 263599 b
3 264.109 b 7 264371 b 7 263.749 b
4 256914 t 8 257.282 t 11 255.908 t
5 254701 t 9 253540 t 12 255.268 t
Cd,Zn isomer 1
1 2 264378 b 2 263.233 b 10 3 242325 b
cd 3 261.084 b cd 7 262295 b zn 7 243481 b
4 258122 t 8 255.893 t 11 235.040 t
5 253.632 t 9 257.080 t 12 234552 t
Cd»Zn isomer 2
1 2 261.245 b 2 242.084 b 10 3 264326 b
cd 3 265.750 b zZn 7 241940 b cd 7 262514 b
4 257650 t 8 236.578 t 11 256.483 t
5 253.660 t 9 235299 t 12 254.623 t
Cd,Zn isomer 3
1 2 242355 b 2 261122 b 10 3 263.241 b
zZn 3 243237 b 7 263471 b 7 264.101 b
4 236.014 t 8 256.804 t 11 255.788 t
5 233.655 t 9 255926 t 12 255.202 t
Cdzn, isomer 1
1 2 241770 b 2 240619 b 10 3 26259 b
zZn 3 240.778 b zZn 7 243.018 b cd 7 264.175 b
4 236.261 t 8 237493 t 11 257.045 t
5 235.820 t 9 234.181 t 12 254.661 t
CdZn, isomer 2
1 2 243.176 b 2 261501 b 10 3 242.063 b
zn 3 241772 b cd 7 262861 b zn 7 244430 b
4 236.780 t 8 256.972 t 11 234.860 t
5 233.608 t 9 256.671 t 12 235319 t
CdZn, isomer 3
1 2 261935 b 2 241329 b 10 3 243389 b
cd 3 262417 b zZn 7 242241 b zn 7 241342 b
4 257229 t 8 235.867 t 11 236.816 t
5 255.357 t 9 236.304 t 12 234.160 t
Zns
1 2 240589 b 2 241375 b 10 3 243309 b
3 242486 b 7 241526 b 7 241867 b
4 238214 t 8 236.478 t 11 235.860 t
5 234458 t 9 236.489 t 12 235.112 t
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TABLE S5. Average Equilibrium bond lengths (A) of
geometry-optimized clusters without Screening.

Cluster Isomer Cdi§ 2Zn-S, Cd-S, 2Zn-S,,

Cd, 1 2.57 2.64
CdsZn 1 2.57 2.37 2.64 2.46
2 2.57 2.36 2.64 2.46
3 2.57 2.37 2.65 242
4 2.57 2.36 2.65 2.42
Cdzn, 1 2.57 2.37 2.63 2.46
2 2.57 2.37 2.65 2.43
3 2.57 2.37 2.64 2.43
4 2.58 2.36 2.64 2.44
5 2.57 2.36 2.64 2.44
6 2.57 2.37 2.67 2.42
CdZng 1 2.58 2.37 2.62 2.44
2 2.58 2.37 2.66 2.43
3 2.57 2.37 2.62 2.44
4 2.57 2.37 2.67 2.43
n, 1 2.37 2.43
Cd; 1 2.59 2.66
CdxZn 1 2.60 2.36 2.65 2.46
2 2.59 2.39 2.67 2.44
3 2.59 2.38 2.66 2.45
CdZn, 1 2.58 2.39 2.68 2.44
2 2.61 2.38 2.65 2.45
3 2.60 2.38 2.65 2.45
Zn3 1 2.39 2.45
average 2.58 2.37 2.65 2.44
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TABLE S6. Optimized equilibrium S-M-S angles of dl studied isomers. Screened with Cosmo model,

=10.
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TABLE S7. Mean Absolute Deviation (MAD) of clusterS-M-S angles from ideal (109.5°).
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TABLE S8. “Angular Energies” (summed squared anguhr deviations from ideal) of clusters.
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Cd,Zn, Isomer 5=377.4

2 1 3 18.5 4 6 7 7.8 2 10 9 42.3 8 13 12 51.8
2 1 4 3.2 4 6 8 29.2 2 10 11 0.5 8 13 14 27.0
2 1 5 2.0 4 6 9 23.0 2 10 12 3.6 8 13 15 9.6
3 1 4 15.2 7 6 8 34.8 9 10 11 1.4 12 13 14 8.4
3 1 5 54.8 7 6 9 2.3 9 10 12 18.5 12 13 15 0.4
4 1 5 0.0 8 6 9 16.8 11 10 12 2.3 14 13 15 4.0
Cd SSD 937 Zn SSD 113.9 Cd SSD 68.5 Zn SSD 1013
CdyZn, Isomer 6 =372.8
2 1 3 2.0 4 6 7 1.0 2 10 9 20.3 8 13 12 62.4
2 1 4 0.1 4 6 8 68.9 2 10 11 16.0 8 13 14 3.2
2 1 5 5.8 4 6 9 36.0 2 10 12 9.6 8 13 15 0.8
3 1 4 4.4 7 6 8 10.2 9 10 11 43.6 12 13 14 33.6
3 1 5 2.3 7 6 9 4.4 9 10 12 1.4 12 13 15 29.2
4 1 5 3.2 8 6 9 0.0 11 10 12 0.0 14 13 15 14.4
Cd SSD 17.7 Zn SSD 120.5 Zn SSD 90.9 Cd SSD 1437
CdZns Isomer 1 =371.7
2 1 3 13.0 4 6 7 4.8 2 10 9 16.0 8 13 12 29.2
2 1 4 2.0 4 6 8 65.6 2 10 11 18.5 8 13 14 7.8
2 1 5 1.0 4 6 9 57.8 2 10 12 15.2 8 13 15 0.2
3 1 4 15.2 7 6 8 14.4 9 10 11 44.9 12 13 14 15.2
3 1 5 0.0 7 6 9 10.9 9 10 12 5.8 12 13 15 16.0
4 1 5 6.3 8 6 9 5.3 11 10 12 0.0 14 13 15 6.8
Zn SSD 37.4 Cd SSD 158.8 Zn SSD 100.4 Zn SSD 75.1
CdZns Isomer 2 =191.3
2 1 3 1.4 4 6 7 11.6 2 10 9 0.0 8 13 12 33.6
2 1 4 17.6 4 6 8 22.1 2 10 11 1.4 8 13 14 11.6
2 1 5 6.3 4 6 9 17.6 2 10 12 1.2 8 13 15 0.6
3 1 4 4.0 7 6 8 16.8 9 10 11 8.4 12 13 14 10.9
3 1 5 2.9 7 6 9 0.2 9 10 12 1.2 12 13 15 12.3
4 1 5 0.2 8 6 9 0.0 11 10 12 0.4 14 13 15 9.0
Cd SSD 324 Zn SSD 68.3 Zn SSD 127 Zn SSD 78.0
CdZns Isomer 3=300.7
2 1 3 8.4 4 6 7 1.7 2 10 9 29.2 8 13 12 56.3
2 1 4 2.6 4 6 8 37.2 2 10 11 0.1 8 13 14 24.0
2 1 5 0.0 4 6 9 13.7 2 10 12 0.5 8 13 15 9.6
3 1 4 27.0 7 6 8 29.2 9 10 11 1.0 12 13 14 11.6
3 1 5 17.6 7 6 9 1.0 9 10 12 10.2 12 13 15 0.4
4 1 5 4.8 8 6 9 10.2 11 10 12 0.0 14 13 15 4.4
Zn SSD 60.5 Zn SSD 93.0 Cd SSD 41.0 Zn SSD 106.2
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CdZnsz Isomer 4 =220.8

2 1 3 6.3 4 6 7 8.4 2 10 9 39.7 8 13 12 16.0
2 1 4 1.2 4 6 8 16.8 2 10 11 0.3 8 13 14 1.2
2 1 5 1.4 4 6 9 14.4 2 10 12 16.8 8 13 15 2.6
3 1 4 25.0 7 6 8 10.9 9 10 11 4.0 12 13 14 3.2
3 1 5 18.5 7 6 9 0.6 9 10 12 4.4 12 13 15 3.6
4 1 5 6.8 8 6 9 1.2 11 10 12 1.4 14 13 15 16.0
Zn SSD 59.1 Zn SSD 524 Zn SSD 66.6 Cd SSD 426
Cdz=214.2
2 1 3 9.0 2 6 7 5.8 3 10 7 36.0
2 1 4 21.2 2 6 8 12.3 3 10 11 8.4
2 1 5 3.2 2 6 9 5.8 3 10 12 11.6
3 1 4 14.4 7 6 8 25.0 7 10 11 16.0
3 1 5 0.0 7 6 9 0.1 7 10 12 0.0
4 1 5 12.3 8 6 9 13.0 1 10 12 20.3
Cd SSD 60.1 Cd SSD 61.8 Cd SSD 922
Cd.Zn Isomer 1=537.4
2 1 3 125.4 2 6 7 0.8 3 10 7 42.3
2 1 4 0.0 2 6 8 16.0 3 10 11 2.9
2 1 5 4.0 2 6 9 6.8 3 10 12 0.1
3 1 4 16.8 7 6 8 70.6 7 10 11 0.0
3 1 5 196.0 7 6 9 41.0 7 10 12 6.8
4 1 5 3.2 8 6 9 2.6 1 10 12 2.3
Cd SSD 3455 Cd SSD 1377 Zn SSD 54.2
Cd»Zn Isomer 2 =160.8
2 1 3 17.6 2 6 7 8.4 3 10 7 0.4
2 1 4 10.9 2 6 8 10.2 3 10 11 4.8
2 1 5 39.7 2 6 9 2.3 3 10 12 9.0
3 1 4 1.0 7 6 8 9.6 7 10 11 10.2
3 1 5 0.2 7 6 9 13.7 7 10 12 11.6
4 1 5 4.4 8 6 9 5.8 1 10 12 1.0
Cd SSD 738 Zn SSD 50.0 Cd SSD 37.0
CdyZn Isomer 3 =111.0
2 1 3 0.2 2 6 7 19.4 3 10 7 3.6
2 1 4 15.2 2 6 8 0.0 3 10 11 4.0
2 1 5 4.8 2 6 9 1.0 3 10 12 4.8
3 1 4 16.8 7 6 8 2.0 7 10 11 0.6
3 1 5 4.4 7 6 9 8.4 7 10 12 9.0
4 1 5 13.7 8 6 9 0.5 1 10 12 2.6
Zn SSD 55.1 Cd SSD 31.2 Cd SSD 24.7
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TABLE S9. Computed electronic energy, Zero pointeergy + 3RT, and thermodynamic state functions
(thermal energy, enthalpy, entropy, and Gibbs’ freeenergy) at 298 K (TPSSh, def-TZVP). Most stable
states are in bold.

Cluster Isomer | Eq ZPE+3RT E H TS G
(a.u.) (kJ/mol)  (kJ/mol) (kJ/mol) (kJ/mol)  (kJ/mol)
Cd, 1 -5491.037747 | 1241.78 -14415149.7  -14415147.2  434.0 -14415581.2
CdkZn 1 -7102.737804 | 1239.06 -18646574.7  -18646572.2  422.3 -18646994.4
2 -7102.753852 | 1244.87 -18646611.0 -18646608.5  430.7 -18647039.2
3 -7102.753956 | 1242.43 -18646613.7 -18646611.2  428.2 -18647039.4
4 -7102.752625 | 1242.24 -18646610.4  -18646607.9  428.8 -18647036.7
CdZn, 1 -8714.438304 | 1239.26 -22877997.8  -22877995.3  415.3 -22878410.7
2 -8714.438091 | 1244.68 -22877991.8  -22877989.3  431.6 -22878421.0
3 -8714.438632 | 1244.61 -22877993.3  -22877990.8  428.9 -22878419.8
4 -8714.448889 | 1242.55 -22878022.3  -22878019.8  417.9 -22878437.7
5 -8714.451631 | 1242.87 -22878029.2  -22878026.7  422.0 -22878448.7
6 -8714.448814 | 1239.67 -22878025.0  -22878022.5 419.1 -22878441.6
Cdzns 1 -10326.14 1244.68 -27109418.3  -27109415.8  425.7 -27109841.5
2 -10326.14 1242.67 -27109432.1  -27109429.6  410.8 -27109840.4
3 -10326.14 1240.91 -27109428.7  -27109426.2  405.6 -27109831.8
4 -10326.14 1245.96 -27109427.1  -27109424.6  418.0 -27109842.7
Zn, 1 -11937.84047 | 1245.15 -31340841.7  -31340839.2  419.9 -31341259.1
Cds 1 -4446.970947 | 1009.77 -11674246.7  -11674244.2  363.2 -11674607.5
CdhzZn 1 -6058.681992 | 1009.9 -15905697.7  -15905695.2  359.3 -15906054.5
2 -6058.68198 1007.51 -15905700.0  -15905697.5  347.5 -15906045.0
3 -6058.673258 | 1012.81 -15905671.8  -15905669.3  367.3 -15906036.7
Cdzn, 1 -7670.372754 | 1013.29 -20137092.1  -20137089.6  351.8 -20137441.4
2 -7670.372065 | 1012.78 -20137090.8  -20137088.3  363.7 -20137452.0
3 -7670.378699 | 1010.08 -20137110.9  -20137108.4  350.3 -20137458.7
Zn; 1 -9282.073279 | 1008.05 -24368520.7  -24368518.2  331.8 -24368850.0

S28



TABLE S10. Computed volumes and areas of cluster giies, from Cosmo (in & and A?).
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Cluster A Formula Isomer Cavity Cavity Position$

volume area 380 — 38F — 382 — 379
MT A calc. Cd, 1 5505.20 1887.79 Cd-Cd-Cd-Cd
MT A calc. CdiZn 1 5258.87 1820.99 Zn—-Cd-Cd-Cd
MT A calc. 2 5400.44 1863.76 Cd-Cd-Cd-2n
MT A calc. 3 5388.64 1863.81 Cd-Zn-Cd-Cd
MT A calc. 4 5263.08 1871.71 Cd-Cd-zZn-Cd
MT A calc. CdZn, 1 5235.46 1817.68 Zn—-Cd-Cd-2n
MT A calc. 2 5240.93 1814.62 Zn—-7Zn-Cd-Cd
MT A calc. 3 5191.44 1811.59 /n-Cd-Zn-Cd
MT A calc. 4 5232.62 1852.57 Cd-Cd-2Zn-2n
MT A calc. 5 5326.44 1832.85 Cd-Zn-Cd-2n
MT A calc. 6 5251.45 1831.70 Cd-Zn-7Zn-Cd
MT A calc. CdZn 1 5121.74 1767.31 Zn-Cd-Zn-2Zn
MT A calc. 2 5119.94 1802.64 Cd-Zn-Zn-Zn
MT A calc. 3 5267.47 1815.32 Zn—7Zn-Cd-12Zn
MT A calc. 4 5184.61 1786.12 Zn—-7Zn-7Zn-Cd
MT A calc. Zn, 1 5085.32 1763.76 n—7Zn-7Zn-2n
Cluster B Formula Isomer Positichs

378 - 377-378

MT B calc. Cd; 1 4415.99 1600.30 Cd-Cd-Cd
MT B calc. CdZn 1 4309.35 1569.12 Cd-Cd-2Zn
MT B calc. 2 4355.04 1568.53 Cd-7Zn-Cd
MT B calc. 3 4372.29 1600.59 Zn—-Cd-Cd
MT B calc. CdZn 1 4260.78 1544.57 Zn—-7Zn-Cd
MT B calc. 2 4289.01 1571.72 Zn-Cd-2Zn
MT B calc. 3 4198.64 1528.77 Cd-Zn-2n
MT B calc. Zng 1 4168.65 1520.09 Zn—272n-12n
AVERAGE

®The t and b refers to metal ions coordinating @rttinal” and “bridging” positions, respectively, time A cluster, i.e.
having two and one terminal sulfur atoms boundyeesvely. In the B cluster, all metal ions bindtridging and two
terminal sulfur atoms and are designated “t".
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TABLE S11. Deviation from ideal metal-sulfur bond lengths (A).

Cluster A Formula IsomerCd- Zn- Cd- Zn- Positiond

Sew Sa Su S  380-38P-—382-379
Computed data, this work
MT A calc. Cd 1 -0.06 --- 0.02 --- Cd-Cd-Cd-Cd
MT A calc. CdZn 1 -0.06 -0.04 0.02 004 Zn-Cd-Cd-Cd
MT A calc. 2 -0.05 -0.05 0.02 005 Cd-Cd-Cd-2zn
MT A calc. 3 -0.05 -0.06 003 001 Cd-Zn-Cd-Cd
MT A calc. 4 -0.05 -0.03 0.03 0.03 Cd-Cd-zad
MT A calc. Cdzn, 1 -0.06 -0.04 0.01 004 Zn-Cd-Cd-2Zn
MT A calc. 2 -0.05 -0.04 0.02 002 Zn-Zn-Cd-Cd
MT A calc. 3 -0.06 -0.04 0.02 0.02 Zn-Cd-Z6d
MT A calc. 4 -0.05 -0.05 0.02 0.03 Cd-Cd-ZzZnn
MT A calc. 5 -0.05 -0.05 0.02 0.02 Cd-Zn-Cdn
MT A calc. 6 -0.05 -0.05 0.04 0.01 Cd-7Zn-Z6d
MT A calc. CdZn 1 -0.06 -0.04 0.00 0.03 Zn-Cd-Zn-2Zn
MT A calc. 2 -0.04 -0.04 0.03 0.02 Cd-Zn-ZaAn
MT A calc. 3 -0.06 -0.04 0.00 0.03 Zn-Zn-Cdn-
MT A calc. 4 -0.06 -0.04 0.05 0.02 Zn-Zn-Z@Gd
MT A calc. Zm, 1 -0.04 --- 0.02 Zn-Zn-Zn-2Zn
Cluster B Formula IsomerCd- Zn- Cd- Zn- Position8

Sav Sa o S 378-377-376
MT B calc. Cd 1 -0.04 --- 0.03 --- Cd-Cd-Cd
MT B calc. Cdzn 1 -0.04 -0.04 0.03 004 Cd-Cd-2Zn
MT B calc. 2 -0.04 -0.03 0.03 003 Cd-zZn-Cd
MT B calc. 3 -0.04 -0.04 0.03 004 Zn-Cd-Cd
MT B calc. Cdzn 1 -0.04 -0.03 0.03 0.03 Zn-Zn-Cd
MT B calc. 2 -0.03 -0.04 0.02 004 Zn-Cd-Zn
MT B calc. 3 -0.04 -0.03 0.02 0.03 Cd-Zn-2Zn
MT B calc. n 1 -0.03 --- 0.03 Zn-Zn-2Zn
AVERAGE -0.05 -0.04 0.02 0.03
Experimental data, previous work Notes
Human Ceé¢- Cd, 0.01 - -0.01  --- 1IMHU.pdb A-cluster
MT2
Human Ceé¢- Cds 0.00 --- 0.02 --- 2MHU.pdb B-cluster
MT2
Rat Cd-MT2 Cd+Cds -0.06
Rat Zn-MT2 Zngt+Zm -0.05
Rat CdZn,-MT Cd, -0.10 --- -0.08 --- A cluster
Rat CdZn,-MT CdZn, -0.11 -0.03 -0.06 0.01 B cluster

2The t and b refers to metal sites being in “terfiiaad “bridging” positions, i.e. having two or oterminal cysteines bound,

respectively.

In the B cluster, all metal ions bind two bridgiagd two terminal sulfur atoms and are designated “t
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TABLE S12. Computed atomic charges of isomers, dered from Mulliken population analysis.

Cluster A Isomer M380 S48 S211 S167 S38 , M381 ., S126__.S36 79 .M382 S69 S240 M379 S332 S353
Cd, 042 -0.30 -0.45 -0.30 TH9iB&nalisGeffhe Ro ciety@rdhéhisty 201041 -0.44 029 042 -0.44 -0.46
CdsZn 1 045 027 -046 -0.26 -0.46 044 -045 -0.300.28 043 -045 029 043 -044 -0.46

2 042 -032 -045 -030 -045 044 -045 -025 280. 040 -045 -027 045 -040 -0.47
3 041 -030 -046 -027 -046 045 -045 -025 240. 040 -045 030 041 -043 -0.47
4 040 -027 -045 -030 -047 043 -045 -0.30 250 0.44 -045 025 041 -0.44 -0.46
CdoZn, 1 045 -0.27 -046 -026 -046 042 -045 -027 290. 041 -045 025 046 -042 -0.47
2 044 -028 -046 -021 -047 044 -044 -027 260. 042 -044 028 042 -045 -0.47
3 045 -025 -046 -027 -046 041 -045 -030 250 0.44 -045 025 042 -045 -0.47
4 040 -0.27 -045 -030 -047 041 -045 -027 250 044 -045 023 045 -042 -047
5 041 -030 -046 -0.28 -047 045 -045 -022 250 040 -0.45 -0.28 045 -042 -0.47
6 039 -0.27 -046 -0.26 -047 044 -044 -027 230 044 -044 024 040 -045 -0.47
CdzZny 1 045 -025 -046 -0.26 -046 040 -045 -027 260 044 -044 022 046 -043 -0.48
2 0.38 -027 -045 -0.28 -047 044 -044 -026 220 043 -046 -024 046 -043 -0.47
3 045 -0.27 -047 -026 -0.44 044 -046 -022 250 0.39 -045 -0.28 045 -042 -0.47
4 045 -0.26 -047 -027 -0.44 044 -045 -027 220 044 -043 028 041 -045 -0.46
Zn, 045 025 -046 -0.25 -047 043 -045 -0.26-0.24 043 -045 023 046 -0.44 -0.48
Avr. Total 043 -0.28 -046 -0.27 -046 043 -0450.27 -0.25 042 -045 -026 044 -043 -0.47
Cdt 0.40 -0.45 -0.46 -0.45 -0.45 0.42 40.4 -0.47
Znt 0.45 -0.46 -0.46 -0.45 -0.45 0.46  20.4 -0.47
Cdb -0.29 -0.29 0.42 -0.28  -0.27 0.41 -0.28
Znb -0.26 -0.26 0.44 -0.25 -0.24 0.44 -0.24

Cluster B Isomer M378 S84 S283 S237 S63 M377 S168 S314 S144 M376 S206 S349
Cds 044 -031 -030 -048 -045 043 -030 -0.470.46 040 -0.46 -0.46
Cd,Zn 1 041 031 -025 -049 -044 042 -026 -0.460.48 0.44 -0.48 -0.48

2 041 -028 -032 -048 -047 048 -027 -045 450 041 -048 -0.47
3 046 -027 -029 -047 -047 040 -031 -0.47 .460 040 -0.46 -0.46
Cdzn, 1 047 -0.26 -029 -046 -045 046 -029 -0.48 450. 0.38 -0.49 -0.47
2 045 -0.28 -025 -048 -047 039 -028 -047 470 045 -047 -0.47
3 040 -0.26 -0.28 -049 -048 047 -025 -045 480 045 -0.48 -0.48
Zng 047 -0.26 -029 -049 -044 047 -026 -0.450.48 0.45 -0.48 -0.49
Avr. Total 043 -0.28 -028 -048 -046 044 -0.280.46 -0.46 042 -047 -0.47
Cdt 0.43 -0.48 -045 0.46 -0.47  -0.45 0.42 470. -0.47
Znt 0.44 -0.48 -047  0.42 -0.46  -0.47 0.42 480. -0.47

cdb -0.29  -0.27 -0.29

Znb -0.27  -0.30 -0.28

4The t and b refers to metal sites being in “terdiinad “bridging” positions, i.e.

two bridging and two terminal sulfur atoms and designated “t”.

having two or oterminal cysteines bound, respectively. In thdBter, all metal ions bind
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Cd,

M380 M381 M382 M379
S48 0.57 S167  0.67 S48 0.66 S363  0.54
s21t 0.90 S126  0.91 S79 0.65 S24B 0.58
S167 0.61 S363  0.64 S69 0.88 S332 0.84
s3d 0.83 sS79 0.60 S24B  0.66 S353  0.93
CdsZn Isomer 1

M380 M381 M382 M379
S48 0.81 S167  0.68 S48 0.62 S363 0.57
s211 0.98 S126  0.90 S79 0.59 S24B 056
S167 0.77 S363  0.64 S69 0.90 S332  0.87
s3d 0.98 S79 0.61 S24b 0.67 S353  0.90
CdZn Isomer 2

M380 M381 M382 M379
S48 0.55 S167  0.66 S48 0.64 S363  0.78
s211 0.89 S126  0.93 S79 0.62 s24B  0.75
S167 0.62 S36%  0.61 S69 0.91 S332  1.01
S38 0.82 S79 0.58 S24B 0.67 S353  0.96
CdsZn Isomer 3

M380 M381 M382 M379
S48 0.58 S167  0.85 S48 0.66 S363 0.59
s211 0.88 S126  1.00 S79 0.63 S24B 0.54
S167 0.63 S363 0.82 S69 0.90 S332  0.89
S38 0.79 S79 0.81 S24Bb 0.67 S353 0.86
CdsZn Isomer 4

M380 M381 M382 M379
S48 0.58 S167  0.67 S48 0.83 S363  0.57
s21t 0.88 S126 0.87 S79 0.83 S24B 057
S167 0.61 S363  0.67 S69 0.99 S332  0.86
s3d 0.81 S79 0.61 S24H 0.87 S353 0.90
CdhZn, Isomer 1

M380 M381 M382 M379
S48 0.81 S167  0.68 S48 0.61 S363  0.77
s21t 0.98 S126 0.90 S79 0.58 S24B 0.76
S167 0.77 S363  0.64 S69 0.90 S332  1.00
S38 0.98 S79 0.61 S24B 0.66 S353 0.97
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CdyZn, Isomer 2
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M380 M3B1 V382 f::;';;ﬁ::;‘.‘::‘{agaf '
S4g 0.79 S167  0.84 S48 0.63
s21t 0.97 S126  0.97 S79 0.57 S24B  0.54
S167 0.78 S363  0.80 S69 0.89 S332  0.85
s3d 0.99 sS79 0.84 S24B  0.69 S353  0.90
CdyZn, Isomer 3

M380 M381 M382 M379
S48 0.79 S167  0.69 S48 0.81 S363  0.56
s21t 0.98 S126 0.87 S79 0.82 S24B 059
S167 0.78 S36%  0.65 S69 0.97 S332 0.85
s3d 0.96 S79 0.61 S24B  0.86 S353  0.89
CdyZn, Isomer 4

M380 M381 M382 M379
S48 0.59 S167  0.66 S48 0.81 S363 0.77
s211 0.88 S126  0.88 S79 0.82 s24B  0.75
S167 0.60 S36%  0.67 S69 0.99 S332  1.01
S38 0.79 S79 0.61 S24B 0.86 S353 0.98
Cd,Zn, Isomer 5

M380 M381 M382 M379
S48 0.58 S167  0.83 S48 0.66 S363  0.78
s211 0.88 S126  1.00 S79 0.66 s24b 077
S167 0.62 S36%  0.81 S69 0.85 S332  1.00
s3d 0.79 S79 0.83 S24H  0.65 S353  0.96
CdZn, Isomer 6

M380 M381 M382 M379
S48 0.56 S167  0.84 S48 0.82 S363  0.57
s211 0.88 S126  0.98 S79 0.81 S24B 059
S167 0.60 S36%  0.82 S69 0.97 S332  0.86
s38 0.84 S79 0.84 S24b 0.87 S353 0.87
CdZng Isomer 1

M380 M381 M382 M379
S48 0.80 S167  0.69 S48 0.80 S363 0.78
s211 0.98 S126  0.88 S79 0.82 s24B  0.76
S167 0.77 S363  0.63 S69 0.97 S332  1.00
S38 0.97 S79 0.61 S24B 0.86 S353 0.97
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M380 M381 M382 M379
S48 0.60 S167  0.83 S48 0.82 S363  0.77
s211 0.86 S126  0.96 S79 0.83 s24B  0.75
S167 0.61 S36%  0.83 S69 0.97 S332  1.00
S38 0.79 S79 0.84 S24H 0.87 S353  0.99

CdZn; Isomer 3

M380 M381 M382 M379
S4g 0.80 S167  0.84 S48 0.65 S363  0.78
s211 0.95 S126  1.00 S79 0.67 s24b  0.78
S167 0.77 S363 0.81 S69 0.83 S332  1.00
s3d 0.98 S79 0.83 S24B  0.65 S353  0.96

CdZn; Isomer 4

M380 M381 M382 M379
S48 0.80 S167  0.82 S48 0.84 S363  0.57
s21t 0.95 S126  0.98 S79 0.85 S24B 0.58
S167 0.78 S36%  0.83 S69 0.95 S332 081

S38 0.98 S79 0.84 S24B 0.82 S353  0.90

Zny

M380 M381 M382 M379
S4g 0.80 S167  0.85 S48 0.81 S363 0.77
s211 0.97 S126  0.98 S79 0.81 s24b  0.78
S167 0.76 S363 0.82 S69 0.97 S332  0.99
s38 0.97 S79 0.85 S24B 0.87 S353 0.97
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Cds

M378 M377 M376
S84 0.62 S8l 0.60 S283 0.62
S283 0.60 S168  0.64 S168  0.61
S237 0.83 S314  0.81 S206 0.86
s63 0.82 S144  0.87 S348 0.87
CdhZn Isomer 1

M378 M377 M376
S84 0.59 S8l 0.61 sS283 0.78
S283 0.63 S168  0.64 S168  0.77
S237 0.83 S314  0.81 S206 0.99
S63 0.82 S144 0.83 S34H 1.01
CdhZn Isomer 2

M378 M377 M376
S84 0.63 S84 0.80 S283 057
S283 0.59 S168  0.81 S168  0.58
S237 0.86 S314  0.94 S206 0.84
S63 0.83 S144  0.94 S349  0.92
CdZn Isomer 3

M378 M377 M376
S84 0.80 S8l 0.64 S283 061
S283 0.79 S168  0.65 S168  0.57
S237 0.94 S314  0.81 S206  0.89
s63 1.02 S144  0.80 S348 0.86
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CdZn, Isomer 1

M378 M377 M376
S84 0.80 S8l 0.82 S283 059
S283 0.84 S168  0.82 S168  0.56
S237 0.93 S314  0.89 S206 0.86
S63 0.94 S144  0.96 S349  0.90
CdZn, Isomer 2

M378 M377 M376
S84 0.80 S8l 0.64 S283 0.78
S283 0.80 S168  0.66 S168  0.79
S237 0.91 S314  0.80 S206  0.99
S63 1.04 S144 0.78 S34H 0.98
CdZn, Isomer 3

M378 M377 M376
S84 0.65 S8l 0.82 S283 0.79
S283 0.61 S168  0.80 S168  0.82
S237 0.83 S314 095 S206 0.94
s63 0.82 S144  0.94 S348 1.01
Zn;

M378 M377 M376
S84 0.82 S84 0.80 S283  0.79
S283 0.80 S168  0.82 S168  0.81
S237 0.91 S314  0.94 S206 0.95
s63 0.98 S144  0.93 S348 0.98

@The t and b refers to metal sites being in “terdiiaad “bridging” positions, i.e. having two or oterminal cysteines bound, respectively. In thduBter, all metal
ions bind two bridging and two terminal sulfur amand are designated “t”.
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Figure S1: Bond energies of metal-sulfur bonds in @ and Zn; clusters.
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