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Supporting Information

Table 1. '"H NMR chemical shifts® and sequence-specific assignments
of Anabaena variabilis plastocyanin®

Residue NH aCH BCH Others

Glu 1 3.94 1.71, 2.00 ~+CH- 2.00, 2.18

Thr 2 8.62 5.40 3.73 vCH3 0.94

Tyr 3 8.74 4.67 2.96, 237 6CH 6.97; eCH 6.85

Thr4 860 5.09 3.83 vCHj 1.12

Val 5 9.29 4.42 1.73 vCH3 1.22, 0.64

Lys 6 9.04 4.83 2.04, 1.79 ~CH, 1.27; 6CH, 1.72; eCH; 2.97

Leu 7 8.82 4.00 2.16,-0.92 ~CH 1.61; 6CH3 0.90

Gly 8 7.64 4.62, 3.95

Ser 9 8.65 4.56 3.68, 4.35

Asp 10 945 4.26 2.68, 2,77

Lys 11 747 4.36 1.53, 2.00 ~CH; 1.41; 6CH; 1.67; eCH, 2.99

Gly12 829 4.11,3.31

Leu 13 743 444 1.65, 1.41 ~CH 1.40; 6CHj; 0.85, 0.78

Leu 14 838 4.07 1.71,0.96 ~CH 1.55; 6CH; 0.12, 0.69

Val 15 746 4.69 2.25 ~vCHs 0.82, 0.56

Phe 16 8.64 5.06 2.51, 3.14 6CH 6.93; ¢CH 7.04; ¢CH 7.21

Glu 17 897 4.92 2.08, 1.62 ~CH, 2.13, 2.10

Pro 18 4.98 2.59, 2.36 ~yCH, 1.87, 2.15; §CH, 4.15, 3.71

Ala 19 8.08 4.40 1.74

Lys 20 7.36 5.53 1.73 ~vCH; 1.40; §CH: 1.66; eCH, 2.96
. Leu 21 7.73 4.54 1.34, 1.30 ~CH 1.26; §CH3 0.58, 0.50

Thr22 822 5.28 3.83 vCHs 1.08 :

Ile 23 8.92 4.60 2.21 vCH3 0.11; yCH: 0.63, 0.14; 6CH; -0.47

Lys 24 8.95 4.95 1.61 vCH; 1.54; §CH; 1.74; ¢CH; 3.03

Pro 25 3.85 2.47,1.89 ~+CH, 2.19; 6CH; 3.70, 3.55

Gly 26 7.10 4.32, 3.82

Asp27 790 4.97 3.19, 2.80

Thr 28 860 5.24 4.04 vCH3 1.03

Val 29 9.18 4.54 1.64 vCHj3; 0.72, -0.06

Glu 30 9.18 4.51 1.62, 1.85 ~CH, 2.00, 1.85

Phe 31 9.13 5.26 2.87,2.74 6CH 6.95; ¢CH 6.30; (CH 6.87

Leu 32 8.93 4.59 1.63, 1.24 ~CH 1.34; 6CH3 0.81

Asn 33 930 4.92 3.18, 2.59 éNH- 5.17, 6.42

Asn 34 8.77 5.14 3.53, 2.24 6NH, 7.72, 7.94

Lys35 8.09 4.71 1.82,1.70 yCH, 1.32, 1.29; 6CH; 1.74; eCH, 3.06
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Table 1. {continued)

Residue NH aCH BCH Others
Val 36 892 3.66 2.41 vCH3 0.70, 0.93 A
Pro 37 3.64 2.18,1.94 ~CH; 1.75, 1.51; 6CH, 3.51, 3.23
Pro 38 4.90 2.39, 1.81 yCH; 1.81, 1.74; 6CH, 3.53
His39 7.16 5.96 3.54, 2.58 &CH 7.50; ¢CH 7.05; eNH 11.52
Asn40 9.83 461 2.69, 3.68 4&NH, 7.12, 7.66
Val4l 692 4.26 1.46 vCH; 0.26, -0.23
Val42  9.40 4.00 1.48 +CH; 0.77, 0.73
Phe 43 869 4.31 3.29,2.95 6CH 7.21; ¢CH 6.93; ¢(CH 6.63
Asp 44 836 4.49 2.78, 2.47
Ala 45 8.60 3.72 1.43
Ala46 842 4.42 1.42
Leu 47 8.64 4.60 1.80, 1.68 ~CH 1.64; CH3 0.91, 0.80
Asn48 803 5.25 3.46, 2.22 §NH, 6.39, 7.18
Pro 49 4.30 2.53, 1.50 ~+yCH, 1.67, 1.51; 6CH, 2.57, 2.27
Ala50 696 4.53 1.38
Lys51 7.92 3.86 1.98 ~CH,; 1.45; 6CH; 1.67; ¢CH; 3.06
Ser52  8.20 4.90 3.77, 3.66
Ala53 9.18 4.23 1.51
Asp 54 840 4.36 2.62, 2.43
Leu55 8.12 4.08 1.81, 1.60 ~CH 1.42; §CHj3 1.10, 0.85
Ala56 7.54 3.74 1.38
Lys 57 852 4.00 1.99, 1.61 ~CH: 1.46; 6CH, 1.71; eCH; 2.97
Ser 58 7.71  4.24 3.96 ‘
Leu59 6.86 3.97 0.75, 0.06 ~CH 1.44; §CHjs -0.08, -0.47
Ser60 6.93 4.38 4.09, 4.15 +OH 5.80
His61  9.60 4.71 3.34,2.93 6CH 6.76; ¢CH 8.49
Lys62  8.76 3.87 1.79 vCH; 1.42, 1.48; 6CH, 1.69; ¢CH, 3.00
Gln63 836 4.09 2.02 +CH, 2.49, 2.45
Leu 64 819 4.18 1.73,1.15 ~CH 1.81; §CHj3 0.86, 0.66

824 4.21 1.65, 1.07 .
Leu65 9.46 4.40 1.83, 1.18 ~CH 1.76; §CHj3 0.74, 0.67
Met 66 8.07 4.46 2.09 yCH: 2.69, 2.50; eCH; 2.04
Ser 67 834 5.09 3.84, 3.63
Pro 68 4.03 2.25, 1.77 ~yCH, 2.43, 1.99; 6CH, 3.77, 3.94
Gly 69 - 898 4.46, 3.65




© 2002 American Chemical Society, Biochemistry, Ma bi020553h Supporting Info Page 3

Table 1. (continued)

s

Residue NH aCH BCH Others

Gln 70 7.50 4.43 2.16, 2.22 ~CH, 2.48, 2.57; 6NH; 7.18, 7.65
Ser 71 8.63 5.74 3.80, 3.70

Thr 72 8.70 4.62 3.75 yCH; 0.83

Ser 73 8.13 5.68 3.60, 3.64

Thr74 949 4.71 4.10 ~CH; 0.86

Thr 75 9.10 4.88 3.79 +CHj 0.97 .

Phe 76 9.15 4.05 3.08,2.36 46CH 6.72; eCH 6.10; (CH 6.63
Pro 77 4.40 2.37, 2.09 ~CH, 1.91, 2.00; §CH; 3.29, 3.79
Ala 78 882 3.7 1.39

Asp 79 7.97 4.58 2.94, 2.44

Ala 80 7.53 4.39 1.49

Pro 81 4.34 2.31, 1.77 ~CH: 1.93, 2.00; 6CH, 3.93, 3.84
Ala 82 8.35 4.14 1.39

Gly 83 8.82 4.70, 3.82

Glu 84 8.46 4.98 1.92, 1.87 ~CH: 2.25

Tyr 85 10.14 5.23 3.68, 3.17 0CH 7.35; eCH 6.69; nOH 9.54
Thr 86 8.60 5.03 4.26 ~vCHjs 1.29

Phe 87 8.54 5.07 1.51, 1.08 4CH 6.22; ¢CH 5.89; (CH 6.58
Tyr 88 8.91 5.31 3.21, 3.06 &CH 6.62; eCH 6.74

Cys 89 7.72 5.28 3.33, 2.88 .

Glu 90 9.99 4.27 2.47,2.05 vCH: 2.70, 2.37

Pro 91 4.11 1.78, 1.08 ~yCH; 1.65, 1.58; §CH: 3.33, 5.26
His 92 8.55 5.14 3.40, 3.80 6CH 7.12; eCH 7.57

Arg 93 8.43 3.90 2.43 ~vCH: 1.40, 1.16; 6CH: 2.60, 2.16; tNH 6.66
Gly 94 9.07 3.85

Ala 95 7.51 4.57 1.61

Gly 96 8.04 4.49, 3.76

Met 97 7.60  4.50 2.17, 1.37 ~CH; 1.89, 1.44; eCH; 0.76

Val 98 7.92 4.87 1.92 vCHj; 1.02, 0.97

Gly 99 . 893  4.65, 2.51

Lys 100 8.23 5.34 1.69, 1.60 ~yCH: 1.34; 6CH, 1.60, 1.49; ¢<CH, 2.82, 2.86
Ile 101 9.45 4.94 1.77 vCH3 0.38; yCH» 1.17; 6CH; 0.76
Thr 102 9.22 5.05 4.11 vCH3 1.03

Val 103 9.30 4.17 2.35 ~vCH3 0.65, 0.32

Ala 104 9.22 4.42 1.28

Gly 105 7.78 3.82, 3.69

¢ Chemical shifts are expressed relative to 1,4-dimethyl-4-silapentane-1-sulfonate. The chemical shifts are gener-
ally accurate to 0.02 ppm.
® At pH 7.0 and 298 K.
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Table 2. '*C NMR. Chemical Shifts® of A.v. Plastocyanin®.

Residue CO Ca GCp Others

Glu 1 1721 559 310 +:35.8

Thr 2 1731 612 704 ~:214

Tyr 3 174.3 56.7 425 4:1334; €:117.7

Thr 4 174.0 62.6 705 ~v:21.9

Val 5 175.2 613 349 ~+:21.8(1.22),22.1(0.64)

Lys6 1773 56.7 343 ~:25.9;6:29.6 ; £:42.0

Leu 7 1749 542 404 ~+:27.0; 4:25.9

Gly 8 173.9 436

Ser 9 56.8 65.3

Asp 10 578 39.8

Lys 11 176.4 55.7 323 v:25.4; 6:28.8 ; £:42.0
Gly12 1732 455

Leu 13 177.5 54.1 421 ~:27.8; 6:25.0(0.85),22.5(0.79)
Leu 14 1746 529 389 v:25.2; 6:25.5(0.70),21.6(0.14)
Val 15 179.4 58.1 35.7 +:22.2(0.83),18.8(0.57)

Phe 16 175.8 57.5 40.6 6:131.7; ¢:132.3; (:129.2
Glu 17 526 337 ~:36.6

Pro 18 173.2 63.8 349 +4:24.9;4:50.5

Ala 19 177.0 526 194

Lys 20 175.0 54.5 354 :24.8;4:29.6 ; e:42.1

Leu21 1748 55.0 46.3 ~:26.9; 6:25.8(0.59),25.4(0.50)

Thr 22 61.5 69.8 ~v:21.6
Ile 23 173.2 58.8 40.5 ~yMe:17.2; v:25.4 ; 4:13.2
Lys 24 53.2 323  +:24.8; 4:29.0 ; £:42.0

N Pro 25 1776 646 28.0 v:26.5;4:50.4
Gly 26 1749 45.0
Asp 27 174.8 55.2 423
Thr 28 620 715 ~v:21.7
Val 29 60.7 33.3 ~:21.7(0.73),22.2(-0.06)
Glu 30 1736 545 313 +v:36.3
Phe 31 1739 56.8 39.0 4:132.0;¢€:128.5; ¢:130.6
Leu 32 175.6 53.2 45.2 ~:27.4; §:25.6(0.82),23.6(0.82)
Asn 33 1729 543 388
Asn 34 1736 553 4l1.1
Lys 35 53.9 38.5 7:25.8; 6:284 ; £:42.5
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Table 2. (continued)

Residue CO ‘oC BC Others
Val 36 62.0 31.3 :23.7(0.93),20.7(0.71)
Pro 37 61.6 31.2 +:27.0; 4:50.5
Pro 38 173.1 62.0 375 7:24.7; 8:51.0
v:24.2°
His 39 175.5 54.5 38.6 4:119.7; £:138.0
Asn 40 171.5 52.7 39.4
Val4l 1737 61.8 348 +:20.1(0.26),20.4(-0.22)
Val 42 1742 617 345 4:21.7(0.77),21.5(0.73)
Phe 43 574 376 4:132.0;¢:130.7 ; (:127.8
Asp44 177.2 553  45.3
Ala 45 176.1 549 19.7
Ala 46 1754 524 20.6
Leu47 1753 53.2  39.3 ~:25.9; 6:25.9(0.91),22.3(0.81)
Asn 48 51.3 40.3
Pro 49 176.8 65.5 32.8 v:28.8; 6:49.5
Ala 50 175.5 50.8 20.1
Lys 51 175.2 572 303 ~:25.0; 4:29.5 ; £:42.4
Ser 52 95.3 64.5
Ala 53 180.5 54.6 184
Asp54 1788 574 405
Leu 55 179.3 573 41.6 ~v:27.3; 4:26.4(1.11),21.6(0.85)
Ala 56 181.0 55.6 18.5
Lys 57 179.9 60.2 323  7:25.0 ; 8:28.4; £:42.5
Ser 58 174.7 61.2 63.1
Leu 59 176.4 54.6  42.2 :25.0; 6:26.2(-0.47),20.0(-0.08)
Ser 60 1720 60.6 65.9
His 61 175.1 54.5 29.4  4:119.1; £:137.5
Lys 62 177.2 577 333 :25.5; 6:29.1 ; £:42.0
Gln 63 175.7 56.7 28.1 ~+:33.8
Leu64 177.9 557 422 v:28.1; §:25.4(0.87),22.6(0.68)
55.6¢
Leu65 1768 552 41.2 +:27.0; 6:25.8(0.75),24.3(0.68)
Met 66 177.3 56.2 33.5 v:31.9;¢:16.3
Ser 67 56.1 63.8
Pro 68 177.1  63.9 31.8 +v:30.3; 4:51.6
Gly 69 1746 452
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Table 2. (continued)

Residue CO aC gC Others

Gln 70 174.5 56.8 31.0 ~:35.0

Ser 71 173.6 564 67.4

Thr 72 171.9 60.6 69.2 ~:19.1

Ser 73 173.6 575 66.0

Thr 74 173.2 622 725 +:24.0

Thr 75 1742 619 69.6 ~v:21.4

Phe 76 56.5 38.2 4:130.7;¢:130.6 ; ¢:129.1
Pro 77 177.3  62.1 32.7 ~4:27.5; 6:50.4

Ala 78 176.8 54.5 181

Asp 79 176.0 51.6 39.5

Ala 80 50.7 173

Pro 81 62.3 32.1 +v:27.5; 4:50.4

Ala 82 177.3 523 190

Gly 83 1725 43.6

Glu 84 176.1 56.7 36.3 +:37.3

Tyr 85 175.9 571 394

Thr 86 173.5 640 69.6 ~:21.0

Phe 87 54.7 40.3 6:131.8;£:129.7 ; (:126.9
Tyr 88 1719 55.3 40.8 4:133.1;£:117.3

Cys 89 178.5 569 334

Glu 90 61.8 27.5 7v:39.7

Pro 91 179.5 66.2 304 ~:27.7; §:49.7

His 92 177.2  56.0 329 4:116.2; £:138.6

Arg 93 61.0 30.2 4:26.2 6:43.5

Gly94 1745 462

Ala 95 178.1 514 195

Gly9 1741 45.1

Met 97 1719 579 30.8 ~:37.2 £:19.2

Val 98 1753 609 36.5 +:21.2(1.02),20.9(0.97)
Gly 99 1716 44.1

Lys 100 55.4 37.0 ~:24.7 ; 6:29.3 ; £:42.0
Ile 101 175.3 591 423 ~yMe:18.1; 7:29.8 ; 6:14.3
Thr 102 1733 619 69.8 ~v:21.0 .

Val 103 1760 61.1 32.0 +:21.3(0.66),23.8(0.32)
Ala104 1755 520 205

Gly 105 45.9

¢ Chemical shifts are expressed relative to 1,4-dimethyl-4-silapentane-1-sulfonate. The chemical shifts are gener-

ally accurate to 0.1 ppm.
® At pH 7.0 and 298 K.

¢ The assignment of the second folded conformation of cisPro 38 - His 39 peptide bond.
4 The assignment of the second conformation of Leu 64.
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Table 3. >N NMR Chemical Shifts® and Sequence-Specific Assignments
of Anabaena variabilis Plastocyanin®

Residue Backbone Sidechain Residue Backbone Sidechain
Glu 1 Thr 28 115.9
Thr 2 120.3 Val 29 127.3
Tyr 3 127.4 Glu 30 129.5
Thr 4 119.3 Phe 31 126.6
Val 5 130.6 Leu 32 126.0 -
Lys 6 127.2 Asn 33  128.0 4 105.5
Leu 7 122.7 Asn 34 130.6 6 116.1
Gly 8 115.4 Lys35 117.6
Ser 9 120.3 Val 36 116.0
Asp 10  121.6 Pro 37
Lys 11 116.6 Pro 38
Gly 12 109.7 His 39 113.3 € 165.0
Leu 13 118.1 Asn 40 123.8 4 106.6
Leu 14 125.7 Val 41 109.7
Val 15 113.3 Val 42 129.1
Phe 16 120.6 Phe 43 126.2
Glu 17 1229 : Asp44 1249
Pro 18 Ala 45 128.9
Ala 19 117.6 Ala 46 118.2
Lys 20 116.5 Leu 47 123.9
Leu 21 122.2 Asn 48 115.2 4 116.1
Thr 22 122.0 Pro 49
Ile 23 121.6 Ala 50 116.2
Lys 24 120.1 Lys 51 121.2
Pro 25 Ser 52 110.5
Gly 26 114.6 Ala 53 134.8
Asp 27  121.6 Asp54 1208
7
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Table 3. (continued)

residue Backbone Sidechain residue Backbone Sidechain
Leu 55 1244 Pro 81

Ala 56 120.3 Ala 82 125.3
Lys 57 121.6 Gly 83 108.1
Ser 58 115.9 Glu 84 120.5
Leu 59 1213 Tyr 85 126.2
Ser 60 111.8 Thr 86 122.2
His 61 122.0 Phe 87 127.1
Lys 62 123.8 Tyr 88 116.0
Gln 63 120.9 € 113.3 Cys 89 125.9
Leu 64 122.29,122.24¢ Glu 90 126.3
Leu 65 125.6 Pro 91

Met 66 122.6 His 92 116.4
Ser 67 114.3 Arg 93 130.1 € 85.6
Pro 68 Gly ¢4 108.3
Gly 69 113.6 Ala 95 122.4
Gln 70 120.6 €112.2 Gly 96 107.1
Ser 71 116.7 Met 97 125.1
Thr 72 116.9 Val 98 126.6
Ser 73  118.6 Gly 99 118.7
Thr 74 1219 Lys 100 118.3
Thr 75 127.8 Ile 101 128.3
Phe 76 1323 Thr 102 126.7
Pro 77 Val 103 129.4
Ala 78 1239 Thr 104 134.4
Asp79 1138 Gly 105 114.6
Ala 80 125.2

¢ The chemical shifts are generally accurate to 0.1 ppm.
bAt pH 7.0 and 298 K.
“ Assignment of the second conformation of Leu 64.
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