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Table S1 . Mutagenic Primers for RenR Mutant Proteins with the Changes in Bold.

Mutant | Forward Primer Reverse Primer
5 5

H60C | CGGGAAGTGATTAAAGGTTGTC | GAACGATGTGTTCCGTCAGACA
TGACGGAACACATCGTT -3 ACCTTTAATCACTTCCCG -3’
5 5

H64C | GGTCATCTGACGGAATGCATCG | CCCCCTGGTGAACGATGCATTC
TTCACCAGGGGG -3’ CGTCAGATGACC -3’
5. 5

H67C | GACGGAACACATCGTTTGCCAG | GCTCATCCCCCTGGCAAACGAT
GGGGATGAGC -3’ GTGTTCCGTC -3’
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Figure S1. X-band EPR spectrum of Cu(I) H60C-RcnR in buffer with 300 mM NaBr (aqua), Cu(I)
H64C-RcnR in buffer with 300mM NaBr(blue) and 300mM NaCl (orange), Cu(I) H67C-RcnR in
buffer with 300 mM NaBr (green) and the Cu(I)-EDTA standard (red).
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Figure S2. LacZ reporter assay showing the effects of the H64C-RcnR, mutation on the expression of
P, .4 expression response to Ni(Il), Co(II), Cd(II) and Cu(II).

Table S2. XANES Analysis for the Metal Complexes of H60C-, H64C- and H67- RcnR Mutant
Proteins in Buffer with 20 mM Hepes, with either 300 mM NaCl or 300 mM NaOAC (as noted) and 10
% Glycerol at pH 7.0. (In the case of the Cu(I) H64C-RcnR, the buffer also contained 2 mM TCEP).

1s=>3d
Peak area  1s>4pz  Coordination Edge
Sample  (x102eV) Observed Number Energy (eV)

H60C
Ni(I1)" 3.2(7) No 6 8342.9
H64C
Co(Il) 6(1) No 6 7720.8
Ni(II) 2.2(5) Yes 4/5 8343.7
Cu(l) NA Yes 3 8987.7

"The sample was prepared in buffer with 300 mM NaOAc.

Additional fits for the XAS data are shown in the tables below. The best fits for the data are shown in

bold and other acceptable fits are shown in italics.



Table S3. Additional Fits for Co(II) H60C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10
% Glycerol at pH 7.0.

Data Fit from &k =2-12.5 A™ and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A)  o*(x10° A% AE,(eV) R factor v Reduced y

SN/O  2.13(1) 1.1(8) -13(3) 0.2145 396.04 23.57
SN/O  2.13(1) 1.1(8)

1S 2.58(4) 6(5) -12(3) 0.1756 324.28 21.91
SN/O  2.13(1) 1.0(8)

1Im

1S 2.61(4) 4(4) 0(3) 0.0873 161.29 23.72
S5N/O  2.13(1) 1.0(7)

2Im

1S 2.61(3) 4(3) 0(2) 0.0684 126.43 18.59
SN/O  2.13(1) 1.0(8)

3Im

18 2.60(3) 4(4) 02) 0.0774 142.97 21.03
2N/O  2.16(9) 2(4)
3N/O 2.1(1) 0(11)

1Im

1S 2.59(5) 4(5) -4(3) 0.0921 170.09 35.45
2N/O  2.16(8) 2(38)
3N/O 2.2(1) 0(10)

2Im

1S 2.59(4) 3(4) -4(3) 0.0755 139.45 29.06

INO  2.1(1) 0.6(230)
IN/O  2.13(9)  0.8(374)

1Im
1S 2.61(5) 5(6) -4(3) 0.0703 129.92 27.08
3N/O 2.1(1) 0.4(155)
2N/O  2.14(6) 1(33)
2Im
1S 2.59(3) 3(4) -3(2) 0.0667 123.17 25.67

AN/O  2.14(1) 0(0.9)
INO  2.5(1) 4(18)
1Im 2(3) 0.0639  118.11 24.61



1S

IN/O
4N/O
1Im
1S

2.7(3)

2.209)
2.14(3)

2.6(3)

18(48)

14(233)
0(2)

9(35)

-10(14)

0.1171

216.26

45.07



Table S4. Additional Fits for Ni(II) H60C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10 %
Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A) o’ (x10° A?) AE,(eV) R factor v Reduced y’

4N/O  2.07(2) 5(2) -3(2) 0.2651 569.93 33.92
SN/O  2.07(2) 7(2) -3(2) 0.2686  605.65 36.05
4N/O  2.09(1) 5(1)

1S 2.65(1) 1(1) 0(1) 0.1078 243.23 16.43
SN/O  2.09(1) 7(1)

1S 2.65(1) 2(1) 1(1) 0.1117 251.95 17.02
4N/O  2.07(2) 4(1)

1S 2.56(7) 1(9)

1Br 2.48(7) 4(4) -1(2) 0.1137 256.47 20.04
S5N/O  2.080(7) 6.2(6)

1Im

1S 2.685(8) 1.0(7) 11(1) 0.0164 37.02 5.44
SN/O  2.079(7) 6.2(6)

2Im

1S 2.684(8) 0.9(7) 10.4(9) 0.0192 43.43 6.38
SN/O  2.079(8) 6.2(7)

3Im

1S 2.684(9) 1.1(8) 10(1) 0.0215 48.39 7.16
2N/O  2.04(3) 4(5)

3N/O  2.10(5) 9(6)

1Im

1S 2.68(5) 7(10) 2(2) 0.0345 74.17 15.45
3N/O 2.04(3) 7(4)

2N/O  2.11(4) 5(4)

1Im

1S 2.69(6) 309) 3(2) 0.0263 59.37 12.37
4N/O  2.04(3) 7(2)

IN/O 2.13(4) 1(4)

1Im

1S 2.69(9 0.6(72) 5(3) 0.0227 51.23 10.67



IN/O 2.04(3) 0(3)
4N/O  2.10(8) 11(4)
1Im
1S 2.65(3) 2(2) 0(7) 0.0476 107.49 22.40



Table SS. Additional Fits for Ni(II) H60C-RcnR in Buffer with 20 mM Hepes, 300 mM NaOAc and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A) o’ (x10° A% AE,(eV) R factor v Reduced
N0 2.07(1) 2(1) 5(2) 01848 72553 43.19
SN/O 2.07(1) 4(1) 52) 01681 65978 3927
6N/O  2.07(1) 6(1) 6(2) 01761 69127  41.15
AN/O  2.08(1) 3(1)

1S 2.602) 52) 3(2) 01143 44857 3031
SN/O 2.08(1)  43(8)

1S 2.60(2) 402) 3(1) 00953 37409 2528
6N/O  2.08(1) 5.7(9)

1S 2.59(2) 4(2) -4(1) 0.1008  395.90 26.75
SN/O 2072(7)  3.9(5)

IIm

1S 2.64(1) 3(1) 8(1) 00207 8129 11.95
SN/O 2073(7)  3.9(6)

2Im

1S 2.632) 42) 8(1) 00234 8327 12.24
SN/O 2,0738)  3.9(6)

3Im

1S 2.64(4) 42) 8(1) 00263 10321  15.18
2N/O  2.01(2) 0.9(16)

INO 2.13(2) 402)

1Im

1S 2.60(1) 303) 12) 00160  62.92 13.11
INO  2.01Q2)  0.6(14)

INO  2.14(2) 42)

2Im

1S 2.60(2) 3(2) 1(2) 0.0174 68.61 14.30
3N/O 2.03(1) 2(1) 3() 00119 4685 9.76



2N/O
1Im
18

3N/O

2N/O
2Im
18

4N/O
IN/O
1Im
1S

4N/O

IN/O
2Im
18

IN/O
4N/O

1Im
1S

2.16(2)
2.61(1)

2.03(1)
2.16(2)

2.61(1)

2.043(9)
2.18(2)

2.62(1)

2.04(1)
2.18(2)

2.62(2)

2.02(8)
2.09(4)

2.59(3)

2(2)
3(2)

2(1)
2(2)

32)

2.5(8)
0(3)

3(2)

2.6(9)
03)

402)

3(11)
4(4)

4(4)

32)

5(1)

5(1)

2(3)

0.0139

0.0104

0.0126

0.0364

54.78 11.41

41.13 8.57

49.75 10.37

142.85 29.77



Table S6. Additional Fits for Cu(I) H60C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10 %

Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A)  o*(x10° A?) AE,(eV) R factor v Reduced y>
INO  2.17(4) 04) 92(2) 05387 274205  163.23
INO  2.17(1) 0(1) 92(1) 03094 157495  93.75
INO  2.14(3) 1(4)

25 231(2) 5(1) 42) 00801  408.12 27.58
INO  2.19(5) 11(13)

25 2.30(1) 4(1) 42) 00852  433.88 29.32
IN/O  2.00(8) 6(6)

1S 2.26(3) o(1)

1Br  2.47(3) 6(2) 4(5) 00721 35738 28.70
INO  2.08(9) 14(6)

1S 2282)  0(08)

1Br  2.50(3) 3(2) 0(5) 00606  308.94 24.14
INO  2.143)  04(31)

1Im

25 23202) 52) 42) 00503  256.02 37.66
INO  2.09(5) 0(5)

1Im

1S 230(7) 203)

1Br 2.50(3) 7(5) 2(6) 0.0491 92.08 19.19
INO - 2.2(1) 20(24)

IIm

2S 2.30(2) 4(1) 2(5) 0.0552 280.98 41.33
INO  2.20(4) 6(16)

2Im

25 231Q2) 5(4) 52) 00594 30237 44.43
INO  2.13(2) 202)

1Im

1S 23309 7(6) 52)  0.0256  47.99 10.00

10



1Br

2N/O
2Im
1S
1Br

2.50(3)
2.13(2)

2.36(7)
2.49(2)

7Q2)
1(2)

8(7)
7(3)

602)

0.0257

48.23

10.05

11



Table S7. Additional Fits for Zn(II) H60C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10 %

Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A) o’ (x10° A% AE,(eV) R factor v Reduced i
3N/O  2.15(1) 0(1) 3(3) 0.2486  1004.49 59.79
AN/O  2.15(1) 2(1) -4(3) 0.2587 1102.61 65.64
5N/O  2.14(2) 3(1) -5(3) 0.2908  1239.42 73.78
5N/O 2.27(5) 18(9)

1S 2.28(2) 0(1) -1(4) 0.2037  822.93 55.61
3N/O  2.2(1) 0(5)

2SS 2.23(7) 1(5) -8(7) 0.2070  882.12 59.61
AN/O  2.24(6) 0(10)

2S  2.24(6) 0(6) -4(5) 0.1900  309.80 54.72
3N/O  2.09(7) 5(7)

28 2.3(1) 0(8)

1Br  2.3(1) 2(4) -11(6) 0.1665  709.57 55.44
5N/O  2.18(3) 4(4)

1Im

1S 2.28(4) 2(3) 7(4) 0.1021  435.14 64.01
5N/O  2.11(4) 11(4)

2Im

1S 2.29(2) 0(1) 2(5) 0.0844  359.68 52.91
3N/O  2.00(3) 7(3)

1Im

2S  2.36(3) 1(3)

1Br  2.33(3) 0.2(15) 9(3) 0.0265 113.11 23.57
3N/O  2.00(3) 8(2)

2Im

2S  2.36(3) 13)

1Br  2.33(3) 0.2(13) 9(3) 0.0201  86.01 17.92
3N/O  2.00(4) 8(3) -10(4) 0.0210  89.78 18.71

12



3Ilm
28
IBr

2.35(3)
2.32(3)

0.3(29)
0.1(15)
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Table S8. Additional Fits for Zn(II) H60C-RcnR in Buffer with 20 mM Hepes, 300 mM NaOAc and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A)  o*(x10°A?%) AE,(eV) R factor v Reduced y*
INO  2.16(2) 0o(1) 0@4) 03053 1593.63 9487
INO 2.15(1) 21) A1(3) 02095 109356 65.10
INO  2.04(3) 402)

2S  2.28(1) 3.8(9) 14(2) 00547 28580 1931
N0 2.07(2) 4(1)

1S 2.30(1) 0.7(9) 19Q2) 00542 24804 1676
IN/O 2.08(5) 10(3)

28 228(1) 5(1) 123) 00600 31319 21.16
INO - 2.02(1) 3.8(8)

1Im

25 2293(7) 394 (1) 00081 4235 6.22
INO - 2.02(1) 3.8(8)

2Im

2S  2293(7)  3.8(4) () 00076  39.76 5.84
N0 2.07(1) 33(8)

1Im

1S 2.33(1) 1.0(6) 202) 00176 92.12 13.55
N0 2.07(1) 3.4(8)

2Im

1S 232(1) 0.8(6) 3(2) 00174 9123 13.42
N0 2.07(1) 3.4(8)

3Im

1S 232(1) 0.8(6) 32) 00175 91.55 13.46
INO  2.04(1) 6.8(7)

1Im

28 22976)  4.503) 8(1)  0.0051  26.90 3.95
N0 2.04(1) 6.7(8) S(1)  0.0053 2770 407

14



2Im
28 2.299(7)

3N/O  2.04(1)
3Im
2S 2.299(8)

4.5(4)
6.7(8)

4.5(4)

-8(1)

0.0058

30.34

4.46

15



Table S9. Additional Fits for Co(II) H64C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are

alternative fits with statistics that are close to the best fits.

N r(A)  o*(x10°A%) AE,(eV) R factor v Reduced y*
N0 2.10Q2) 5(1) 92) 01631 34011 2024
AN/O  2.09(1) 701) 210) 01138 23726 14.12
SN/O 2.09(1) 9(1) A1) 0103 21469 1278
SN/O 2.1003) 11(6)

1S 2.22(6) 11(10) -13(3) 0.0957 199.55 13.48
3N/O 2.05(4) 93)

25 22503) 12(4) 18(4) 01069 22297  15.06
ANIO  2.12(2) 11(3)

1S 1.86(3) 18(5)

1Br  2.42(3) 15(4) 52) 0069 14482 1131
3INO 2.052) 6(2)

2S  2.39(4) 13(5)

1Br  2.38(3) 3(2) J132) 00666 13882 10.84
SN/O 2.05(2) 10(1)

1Im

1S 231Q2) 8(2) 6(2) 00277 57.74 8.49
SN/O  2.04(2) 1(1)

2Im

1S 2292) 72) 7(3) 00229 47.84 7.03
SN/O 2.05(3) 1)

3Im

1S 22903) 72) 8(4) 00249  51.94 7.64
NGO 2.022) 6(2)

1Im

25 2334) 10Q2)

IBr  2.68(4) 7(3) 9(4) 00368 7674 15.99
N0 2.02(2) 6(1) 8(3) 00138 2876 5.99

16



2Im
2S
1Br

3N/O
3Im
28
1Br

2.33(3)
2.67(3)

2.03(2)

2.33(3)
2.67(3)

9(2)
6(2)

6(1)

9(1)
6(2)

-8(3)

0.0127

26.63

5.55
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Table S10. Additional Fits for Co(I) H64C-RcnR in Buffer with 20 mM Hepes, 300 mM NaCl and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(d) o’ (x10° A% AE,(eV) R factor v Reduced i
N0 2.16(2) 20) 8(4) 03239 93284 5553
SN/IO 2.15(2) 6(1) 9(3) 02423 75240 4479
SN/O 2.0(6) 10(4)

1S 22803) 20) 21(6) 02475 71285  48.15
N0 1.97(5) 6(4)

28 2253) 42) 28(6) 02628 81610  55.15
INO  2.07(5) 6(4)

2S 2.32(4) 53)

ICl 2.53(4) 2(3) 16(4) 01847  573.66  44.82
INO  2.03(4) 5(3)

1Im

28 2334) 202)

1C1 2.52(5) 0(3) -11(5) 0.0789  245.13 51.09
N0 2.03(3) 52)

2Im

25 2.3403) 21)

1C1 - 2.52(3) 0Q2) J11(4)  0.0365 11340  23.63
N0 2.03Q2) 5(1)

3Im

28 2.34Q2) 2(1)

1cl 2.51Q2) 02) 102)  0.0216  62.47 13.02
SN/O 2.01(7) 9(4)

1Im

1S 2.29(4) 12) 17(10) 02096 65085 97.74

18



Table S11. Additional Fits for Ni(Il) H64C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10
% Glycerol at pH 7.0.

Data Fit from & =2-12.5 A™ and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A) o (x10° A% AE,(eV) R factor v Reduced y*
N0 2.0902) 0(1) 03) 02477 34526  20.55
INO 2.09(1)  1.909) 02) 01629 277.02  13.51
AN/O  2.09(1)  3.709) 1) 01437 20035  11.92
3N/O  2.08(4) 53)

1S 224(3) 5(4) 5(3) 01343 18724 1265
INO  2.04(3) 12)

1S 226(2) 202) 6(3) 01435 16936 11.44
ANIO  2.11(3) 6(9)

1S 221(7)  5(10) 23) 01271 17712 11.96
INO - 2.07(3) 502)

1S 2.24(3) 53)

1Br  2.773) 10(3) 5(3) 00884 12329 9.63
INO  2.04(3) 202)

1S 2.26(2) 202)

1Br  2.76(3) 10(3) (3) 00997 13894 1085
INO  2.04(1) 3(1)

1Im

1S 24(1)  28(28) 13) 00822 46175  67.92
INO - 2.04(1) 4(1)

2Im

1S 228(5) 14(8) 1) 00555 31194 4588
INO 2.032) 4(1)

3Im

1S 228Q2) 3(1) 12) 00425 5926 8.71
INO  2.03(3) 403)

1Im

1S 228(5) 3(6)

IBr  2.6(4) 18(37) 1(5) 00831 11582  24.14

19



3N/O
2Im
1S
1Br

3N/O
3Im
1S
1Br

2N/O
1Im
1S
1Br

2N/O
2Im
1S
1Br

2.06(1)

2.33(3)
2.71(3)

2.05(1)

2.31(3)
2.69(5)

2.00(6)

2.26(9)
2.5(2)

2.00(3)

2.25(4)
2.51(8)

3(1)

53)
5(4)

3(1)

4(3)
8(9)

3(6)

0.1(4)
7(13)

3(3)

02)
6(6)

6(2)

5(2)

-3(11)

-3(4)

0.0299

0.0263

0.1102

0.0442

41.73

36.78

153.68

61.68

8.69

7.66

32.03

12.85

20



Table S12. Additional Fits for Ni(Il) H64C-RcnR in Buffer with 20 mM Hepes, 300 mM NaCl and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A) o’ (x10° A% AE,(eV) R factor v Reduced i
2N/O  2.07(2) 2(2) 0(3) 0.2892 2097.05  124.84
3N/O  2.07(2) 5(1) 0(2) 02195 1752.09  104.30
AN/O  2.06(2) 7(2) -1(2) 02174 173548  103.31
IN/O  2.02(4) 4(3)

1S 2.25(4) 6(4) -5(4) 02142 155337  104.97
IN/O  2.04(5) 7(7)

28  221(4) 12(6) -8(5) 02194 1750.88  118.32
3N/O  2.06(4) 8(6)

1S 2.22(5) 10(10) 3(3) 0.2040 1628.07  110.02
4N/O  2.10(5) 1(15)

1S 2.2(1) 8(11) 2(3) 0.1973 157496  106.43
3N/O  2.07(4) 7(6)

2S  2.19(4) 15(11) -6(3) 0.2103 1678.85  113.45
2N/O  2.04(2) 3(2)

1S 231(4) 8(5)

1ICl  2.61(3) 7(4) -1(2) 0.1312  951.20 74.32
3N/O  2.07(2) 5(1)

1S 2.4(1) 21(16)

1ICl  2.63(3) 6(2) 0(2) 0.1103  880.51 68.80
2N/O  2.02(2) 2(1)

1Im

1S 2.32(3) 4(2)

ICl  2.57(5) 8(6) 6(2) 0.0557  444.89 92.72
2N/O  2.01(2) 32)

2Im

IS 2.3003) 4(2)

ICl  2.52(7) 11(9) 52) 0.0502  401.22 83.62
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3N/O
1Im
1S
1C1

3N/O
2Im
1S
1CI

3N/O
3Im
18
1CI

2.03(2)

2.34(4)
2.61(4)

2.03(2)

2.32(5)
2.58(7)

2.03(2)

2.29(6)
2.502)

5(1)

84)
7(5) 8(3) 0.0441

6(2)

7(3)
11(12) 7(3) 0.0462

6(3)

7(4)
20(34) 53) 0.0497

352.90

369.21

396.91

73.47

76.95

82.72
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Table S13. Additional Fits for Cu(I) H64C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(d) o*x10°A?) AE,(eV) R factor v Reduced i

IN/O 2.16(4) 0(4) 9(6) 0.5532 1035.93 61.67
2N/O  2.16(2) 0.7(17) 9(2) 0.3685 690.15 41.08
2N/O  2.11(1) 0(1)

1S 2.36(1) 0.6(12) 5(1) 0.1056 197.82 13.36
IN/O  2.09(2) 0(2)

2S 2.34(1) 5(1) 3(2) 0.0918 146.59 9.90
2N/O  2.12(2) 3(2)

1S 2.32(3) 4(3)

1Br 2.51(2) 7(12) 4(2) 0.0564 105.64 8.25
IN/O 2.11(2) 0.1(22)

2S 2.31(4) 9(2)

1Br 2.49(2) 7(12) 1(3) 0.0490 91.91 7.18
2N/O  2.11(2) 0(2)

1Im

1S 2.36(2) 0.7(15) 6(2) 0.0701 131.37 19.32
2N/O  2.11(1) 0(1)

2Im

1S 2.37(2) 0.7(1) 6(2) 0.0514 96.32 14.17
2N/O  2.12(2) 2(3)

1Im

1S 2.32(6) 6(5)

1Br 2.50(2) 7(2) 4(2) 0.0218 40.84 8.51
2N/O  2.13(2) 1(2)

2Im

1S 2.36(7) 8(7)

1Br 2.49(2) 7(3) 6(2) 0.0257 48.23 10.05
IN/O 2.11(3) 03)

1Im 2(4) 0.0292 46.63 9.72
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2S
1Br

2.32(6)
2.48(2)

9(3)
8(3)
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Table S14. Additional Fits for Cu(I) H64C-RcnR in Buffer with 20 mM Hepes, 300 mM NaCl and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A)  o’(x10°A%) AE,(eV) R factor v Reduced i

IN/O 2.14(3) 03) 8(5) 0.4422 878.37 52.29
2N/O  2.14(1) 0(1) 7(12) 0.2115 364.37 21.69
2N/O  2.12(2) 3(2)

1S 2.31(2) 4(2) 4(1) 0.0632 125.73 8.49
IN/O 2.11(2) 2(3)

2S 2.29(2) 7(1) 0(2) 0.0586 116.44 7.86
2N/O  2.10(1) 0.8(9)

1Im

1S 2.36(2) 3(1) 12(2) 0.0351 69.83 10.27
2N/O  2.10(1) 0.909)

2Im

1S 2.36(2) 3(1) 12(2) 0.0340 67.71 9.96
IN/O  2.07(3) 2(3)

1Im

2S 2.30(2) 6(1) 2(4) 0.0443 88.01 12.94
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Table S15. Additional Fits for Zn(II) H64C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A)  o*(x10°A%) AE,(eV) R factor v Reduced y*
N0 2.15Q2) 2(1) 5(3) 02818 69729 4151
ANIO  2.14(2) 4(1) 6(3) 02265 65888 3922
AN/O  2.08(4) 72)

1S 1.83 21(10) -13(4) 0.1800  523.64 35.38
3N/O 2.0(1) 8(7)

25 227(4) 5(3) 18(8) 01462 395.04 8235
AN/O  2.16(1) 4(1)

25 2.68(2) 3(2) 3(2) 01225 25656 24.09
4N/O  2.12(3) 4(4)

1S 2.6(1) 3(23)

Br  2.5(1) 48) (4 00423 11173 39.94
3IN/O  2.11(3) 2(2)

25 251(8)  13(12)

IBr  2.44(3) 53) (4 00500 13507 4829
4N/O  2.10(3) 5(2)

Im

1S 2.5(1) 0(14)

1Br  2.42(8) 2(8) 0@4) 00374 10896  22.71
AN/O  2.10(2) 502)

2Im

1S 246(7)  0(13)

IBr  2.42(6) 2(8) 03) 00248 7216 15.04
4N/O  2.10(3) 5(2)

3Im

1S 24609)  0(19)

1Br  24309)  2(11) 03) 00304 8847 18.44
INO 2.06(3) 42)

1Im -5(4) 0.0488 142.18 29.63
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2S
1Br

3N/O
2Im
28
1Br

3N/O
3Im
28
1Br

4N/O
3Im
1S
1Br

4N/O
1Im
2S

4N/O
2Im
2S

2.41(6)
2.38(5)

2.06(2)

2.41(3)
2.38(3)

2.05(2)

2.40(4)
2.36(4)

2.10(3)

2.46(9)
2.43(9)

2.14(2)
2.76(7)
2.14(2)

2.8(1)

3(5)
2(3)

4(1)

3(3)
2(2)

4Q2)

13)
1(2)

5(2)

0(19)
2(11)

4(1)
13(12)
4(1)

17(24)

-5(2)

53)

0(3)

5(3)

5(2)

0.0182

0.0181

0.0304

0.1134

0.1169

53.17

52.80

88.47

330.07

340.29

11.08

11.00

18.44

48.55

50.05
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Table S16. Additional Fits for Zn(II) H64C-RcnR in Buffer with 20 mM Hepes, 300 mM NaOAc and
10 % Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(d) o’(x10° A% AE,(eV) R factor v Reduced i
2N/O  2.14(2) 0(1) 0(4) 0.2859  3005.7 178.93
3N/O  2.14(1) 1(1) -1(2) 0.1884 2007.66  119.51
AN/O  2.14(1) 3(1) 2(2) 0.1536  1636.47 97.42
IN/O  2.02(2) 4(2)

2SS 2.265(9) 3.3(7) -14(2) 0.0374  398.90 26.95
3N/O  2.06(1) 4(1)

1S 2.285(9) 0.2(7) -10(2) 0.0367  391.09 26.42
AN/O  2.07(2) 7(1)

1S 2.28(1) 1.1(9) -10(2) 0.0451  480.77 32.48
3N/O  2.07(4) 10(3)

2S  2.26(1) 4(1) -12(3) 0.0432  460.88 31.14
2N/O  2.00(1) 4(1)

1Im

2S  2.272(8) 3.2(4) -11(2) 0.0104 111.64 16.42
2N/O  2.00(1) 4.0(9)

2Im

2SS 2.273(7) 3.2(4) -11(2) 0.0084  89.56 13.17
3N/O  2.03(1) 4.3(7)

1Im

1S 2.281(8) 0(0.4) -8(2) 0.0082  88.33 12.99
3N/O  2.01(1) 4.7(4)

2Im

1S 2.275(8) 0.1(4) -10(2) 0.0082  88.38 13.00
3N/O  2.01(1) 5.009)

3Im

1S 227(1) 0.3(4) -11(2) 0.0092  98.11 14.43
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4N/O
1Im
1S

4N/O
2Im
1S

4N/O
3Im
1S

3N/O
1Im
2S

3N/O
2Im
2S

3N/O
3Im
28

2.04(1)
2.285(7)
2.03(9)
2.281(9)
2.03(1)
2.28(1)
2.02(2)
2.277(8)
2.02(1)
2.279(7)
2.02(1)

2.280(7)

6.5(7)
0.5(4)
6.8(8)
0.6(4)
7(1)
0.7(4)
7(1)
3.8(4)
7(1)
3.8(4)
7.009)

3.8(4)

-6(1)

-8(2)

-9(2)

-10(2)

-9(2)

9(2)

0.0065

0.0072

0.0083

0.0094

0.0075

0.0067

69.45

77.58

89.24

100.81

80.85

71.9

10.21

11.41

13.12

14.83

11.89

10.57
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Table S17. Additional Fits for Co(I) H67C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A)  o*(x10°A%) AE,(eV) R factor v Reduced y*
N0 2.13(2) 2(1) 110(d) 02306 163.07 9.70
SN/O 2.13(2) 3(1) 1) 02097 24455 14.55
6N/O  2.12(2) 5(1) J12(3) 02054 23953 1425
ANIO  2.14(1)  2.1(9)

1S 2.622) 202) 8(3) 01286 15001  10.13
SN/O 2.14(1)  3.5(8)

1S 2.6202) 202) 9(2) 00974  68.87 4.65
6N/O  2.13(1)  48(8)

1S 261(1) 1(1) 102)  0.0822 9592 6.48
AN/O  2.14(1)  1.909)

25 2.63(2) 8(3) Q) 01344 15676 10.59
SN/O 2.13(1)  3.2(7)

1Im

1S 266(2)  0.9(13) 22) 00382 4457 6.55
SN/O 2.13(1)  3.2(7)

2Im

1S 266(2)  0.7(13) 32) 00377 43.98 6.47
SN/O 2.13(1)  3.2(7)

3Im

1S 266(1)  0.7(13) 32) 00380 4431 6.51
INO  2.052)  0.5(19)

3INO 21802 0.7(17)

IIm

1S 2.632) 1(1) 502) 00277 3231 6.73
INO  2052)  05(18)

INO 2.1822)  0.7(16)

2Im 5(2) 00234 2730 5.69
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1S

3N/O
2N/O
1Im
1S

3N/O

2N/O
2Im
1S

3N/O
2N/O
3Im
1S

4N/O
IN/O

1Im
1S

IN/O
4N/O
1Im
1S

2.62(1)

2.07(2)
2.20(2)

2.63(1)

2.07(2)
2.2002)

2.63(1)

2.07(2)
2.20Q2)

2.63(1)

2.10(4)
2.21(8)

2.65(3)

2.03(5)
2.17(2)

2.63(2)

1(1)

2(2)
0(2)

1(1)

2(2)
0(2)

1(1)

2(1)
0(2)

1(1)

313)
0(7)

2(3)

0(4)
2(2)

1(2)

-3(2)

3(2)

-4(2)

-1(7)

-6(3)

0.0246

0.0218

0.0213

0.0700

0.0463

28.74

25.50

24.87

81.69

54.03

5.99

5.31

5.18

17.02

11.26
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Table S18. Additional Fits for Ni(II) H67C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are

alternative fits with statistics that are close to the best fits.

N r(Ad)  o’x10°A?) AE,(eV) R factor v Reduced y*
5N/O  2.05(2) 2(1) -713) 0.2229 186292  110.90
5N/O 2.07(1) 2(1)

1S 2.59(4) 4(4) -4(2) 0.1812 1771.99  119.74
5N/O  2.06(1) 2(1)

1Im

1S 2.62(4) 2(4) 7(3) 0.0898  878.38 129.21
SN/O  2.06(1) 2(1)

2Im

IS 2.62(8) 6(8) 6(2) 0.0715  699.46  102.89
5N/O  2.05(1) 2.1(9)

3Im

1S 2731 5(11) 5(2) 0.0681  666.46 98.04
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Table S19. Additional Fits for Ni(Il) H67C-RcnR in Buffer with 20 mM Hepes, 300 mM NaOAc and
10 % Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A)  o*(x10° A% AE,(eV) R factor v Reduced y’
SN/O 2.08(2) ) 4(2) 02074 91076 5421
SN/O 2.087(9)  4.2(8)

1S 2.622) 4Q2) 3(1) 00984 48783  32.96
SNIO 2.083(7)  3.8(5)

1Im

IS 26702 302) 9(1) 0.0227 11278  16.59
SN/O  2.083(6)  3.8(5)

2Im

1S 2.67Q2) 4Q2) o)  0.0223 11093 1631
SNIO 2.083(7)  3.8(5)

3Im

IS 26702 42) 9(1) 0.0255 111.86 1645
INO  2.07(5) 4(14)

N0 2.093) 4(10)

lIm

1S 2.63(4) 5(3) 02) 0.0221 109.89 22.90
2N/O  2.08(4) 4(13)

3N/O

2dm  2.092) 49)

1S 2.63(3) 5(3) 21) 00201  99.68 20.77
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Table S20. Additional Fits for Cu(I) H67C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are

alternative fits with statistics that are close to the best fits.

N r(d) o’ (x10° A% AE,(eV) R factor v Reduced i
INO  2.12(7) 2(6) 6(9) 0.7731 3213.09  191.28
IN/O  2.13(5) 4(5) 6(5) 0.6820 283425  168.72
2N/O  2.09(2) 0.3(19)

1S 2.37(2) 0(2) 5(2) 0.3049 1217.65 82.28
IN/O  2.4(3) 45(80)

2S  2.36(2) 5(2) 7(3) 0.4082 1696.46  114.64
INO  23(2) 0.2(13)

2S  2.37(5) 4(9) 11(2) 0.4086  1698.31 114.76
2N/O  2.1(1) 20(12)

1S 2.23(2) 0.9(15)

1Br  2.47(2) 1.6(6) -4(5) 0.0717  298.02 23.28
2N/O  2.07(2) 2(2)

1Im

2S  2.40(2) 4(1) 13(2) 0.1003  417.20 61.37
2N/O  2.07(2) 2(2)

2Im

2S  2.40(2) 4(1) 13(2) 0.1535  638.28 93.89
2N/O  2.09(2) 1(2)

1Im

1S 24102 0(1) 15(3) 0.1021  424.33 62.42
2N/O  2.10(2) 1(2)

2Im

1S 24102 0(1) 16(2) 0.1041  432.70 63.65
IN/O  2.06(4) 0(3)

1Im

2S  2.39(3) 4(2) 12(4) 0.1799  747.87 110.01
2NO  1.9(1) 15(10) -5(5) 0.0526  218.84 45.61
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1Im
1S 2.23(3) 0.4(1)
1Br 2.47(2) 1.3(8)

2N/O  1.99(7) 13(9)

1Im

1S 2.24(2) 1(2)

1Br 2.48(2) 1.7(9) -2(4) 0.0575 239.01 49 81
IN/O  2.04(3) 0(3)
1Im

1S 2.31(5) 3(3)

IBr  2.51Q2) 3(2) 5(5) 0.0545  217.93 45.42



Table S21. Additional Fits for Zn(II) H67C-RcnR in Buffer with 20 mM Hepes, 300 mM NaBr and 10
% Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A" and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are

alternative fits with statistics that are close to the best fits.

N r(A)  o’(x10°A%) AE,(eV) R factor v Reduced i
4N/O  2.13(2) 4(2) 9(3) 0.2785 1328.79 79.10
5N/O 2.13(2) 5(1) 9(3) 0.2383  1136.92 67.68
5N/O 2.15(2) 5(1)

1S 2.65(4) 8(5) -7(2) 0.1762  840.58 56.80
AN/O  2.15(2) 4(1)

2S  2.65(4) 12(6) -5(2) 0.1904  908.47 61.39
5N/O  2.15(3) 6(3)

1Br  2.39(8) 13(12) -8(4) 0.1554  685.43 142.89
AN/O  2.12(3) 4(2)

1S 2.5(1) 0(17)

1Br  2.5(1) 3(14) -8(3) 0.1764  841.53 65.75
5N/O 2.13(1) 5(1)

1Im

1S 2.69(4) 6(5) 3(2) 0.0689  328.66 48.34
5N/O 2.13(1) 5(1)

2Im

1S 2.67(4) 7(5) 3(2) 0.0556  265.39 39.04
5N/O 2.13(1) 5(1)

3Im

1S 2.65(6) 11(9) 2(2) 0.0507  241.88 35.58
3N/O  2.14(2) 4(2)

2N/O  1.92(4) 22(5)

1Im

1S 2.72(4) 6(5) 5(2) 0.0406  193.70 40.37
3N/O  2.14(2) 4(2)

2N/O  1.92(4) 22(5)

2Im

1S 2.72(5) 8(6) 5(2) 0.0341  162.68 33.90
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3N/O
2N/O
3Im
1S

4N/O
IN/O
1Im
1S

4N/O
IN/O
2Im
1S

4N/O

IN/O
3Im
18

4N/O
1Im
1S
1Br

4N/O
2Im
1S
1Br

SN/O
1Im
1Br

5N/O
2Im
1Br

2.14(2)
1.92(4)

2.7(1)

2.15(2)
1.91(4)

2.71(4)

2.15(2)
1.90(4)

2.69(4)

2.14(2)
1.90(4)

2.69(6)
2.16(3)

1.91(5)
2.44(4)

2.17(2)

1.91(3)
2.43(4)

2.13(2)
2.44(6)
2.13(2)

2.43(9)

4(2)
22(5)

14(14)

6(2)
14(5)

6(5)

6(1)
144)

8(5)

5(1)
14(5)

11(8)
7(3)

11(5)
12(6)

7(2)

11(4)
13(5)

6(2)
14(8)
5(1)

17(12)

5(2)

3(2)

52)

42)

5(3)

6(2)

2(3)

13)

0.0348

0.0354

0.0263

0.0264

0.0556

0.0314

0.0992

0.0814

166.40

169.11

125.75

126.34

265.36

149.8

473.19

388.36

34.68

35.24

26.20

26.33

55.31

31.22

69.6

57.13
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Table S22. Additional Fits for Zn(II) H67C-RcnR in Buffer with 20 mM Hepes, 300 mM NaOAc and
10 % Glycerol at pH 7.0.

Data Fit from k= 2-12.5 A and r = 1-4 A. Numbers in bold represent best fits, numbers in italics are
alternative fits with statistics that are close to the best fits.

N r(A)  o*(x10° A?) AE,(eV) R factor v Reduced i
2N/O  2.11(2) 2(2) -1(4) 03344 5068.61  301.74
3N/O  2.10(2) 4(1) 2(3) 0.2276  3450.14  205.39
2N/O  2.00(2) 4(1)

2S  2.26(1) 6(1) -13(2) 0.0660  1000.86 67.63
3N/O  2.03(2) 4(1)

1S 2.28(1) 2(1) -10(2) 0.0683  1035.21 69.95
3N/O  2.02(4) 9(2)

2S 2262 8(2) -12(3) 0.0789  1195.81 80.81
2N/O  1.981(8) 3.6(6)

1Im

2S  2.271(7) 6.0(4) -9(1) 0.0061  92.77 13.64
2N/O 1.980(9) 3.6(6)

2Im

25 2.271(8) 6.0(4) -9(1) 0.0061  93.35 13.73
3N/O 2.02(1) 4.3(7)

1Im

1S 2.30(1) 2.3(7) -4(2) 0.0161  245.27 36.08
3N/O  2.01(1) 4.4(7)

2Im

1S 2.30(1) 2.4(7) -4(2) 0.0132  201.36 29.62
3N/O  2.02(1) 4.4(6)

3Im

1S 2.30(1) 2.4(6) -3(2) 0.0121 1.00 27.05
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