THE ARCHITECTURE OF METAL COORDINATION GROUPSIN PROTEINS

Tables associated with paper being submitted to Acta Cryst. D (August 2003, revised Dec 2003)

Table 1 D Lists of composition, conformation, etc. of all coordination groupsin 30% cull set of metalloproteins. )

. ( Deposited Tables 2D, 4D and Figure 5D, will be deposited with paper, and are not yet available here (Dec 03), but the web Tables 2W and below are available.)

. Table 2 D Statistics about compositioon, chelate loop sizes, common chelate loops, for al metals Ca.. K

Table 4 D Commonly occurring chelate loops with Ca or Zn: numbers found, conformation(s), standard deviations of fi,psi anglesin the set, similarity of folds and of local conformations,
and name of example of each.

Fig 5 D Details of close approaches of metal atoms, for Zn...Zn up to 6A, and for Ca...Caup to 7A.

Table2 W Statistics for al chelate loopsin 30% cull set of metalloproteins, of different donor groups with different seqdif values; also full statistics for coordination numbers, number of
protein donors, no of non protein donors, etc.

... statistics. . ... .. Ca....Mg....Mn....Fe*....Cu....Zn....Na....K....

...... * e coordintai on groups which do not involve haem groups or Fe/S clusters.

Table 3 W Details of sequences, conformations, etc in individual Ca and Zn coordination groups which occur more than once in 30% cull set of metalloproteins


http://tanna.bch.ed.ac.uk/arch/none yet
http://tanna.bch.ed.ac.uk/arch/none yet

Table 4 W Details of sequence, conformation, etc. in individual Ca and Zn chelate loops which occur frequently within the 30% cull set of metalloproteins.

Table 5 W Proteins with more than one metal per protein chain

Table 5 W (continued) Metal coordination groups where one metal ion is coordinated to more than one protein chain



METAL COORDINATION GROUPSIN PROTEINS-Table1D

explanation of tables

For each metal there are two tables. The basic information on composition appearsin both. The first then includes reliability, nature of protein, etc., while the name of the metal atom and details of conformation are
in the second.

The full tables can be downloaded from the web (or from the deposited part of the publication) and manipulated, for example with Micorsoft Excel.

In the first part, nsp is nspan, np is the number of donors from the protein chain, nw the number of water molecules, nn the number of non-protein donor groups, dons are the amino-acid donor groups in the order in
which they occur in polypeptide chain, using normal one letter codes for amino-acids, and O for main chain carbonyl oxygen; sd1 to sd7 are the seqdifs ( -99 signifies donors are from two different polypeptide
chains, -1 is given when the second donor is water or other non-amino-acid donor); his indicates for each f donor groups, including water molecules and small molecule ligands, treating carboxylate always as one
group (coordination number,as it would be defined by chemist, is then number of donor groups + number of bidentate carboxylate groups). cn2 is the change in coordination number if sphere is extended from axis -
if the number is < 20 then the metal atom is not near arotation; - if 20- 29 then 20 has been added, signifying that a 2-fold axis is possible; - if 30-39 then 30 has been added, signifying that a 3-fold axis is possible; to
establish with certainty it is necessary to look at the spacegroup and coordinates. rmsisther.m.s. deviation of metal to donor atom distances within the coordination sphere from target distances - auseful indicator of
quality (0isgood, 0.5 is poor). resistheresolution (A) of the structure determination. carbi indicates bidentate carboxylate groups, e.g. ..b. indicates that the third of four donor groups appears to be a bidentate
carboxylate. othdon indicates the type of other donor groups present; Z is a water molecule, U, B, X indicate O, N, S donorsin non-protein (small) molecules or ions; Jindicates any other non-protein donor group,
usually another metal atom. ecno isthe E.C. enzyme number, when it is given in the PDB file, followed by the header name given in the PDB file.

In the second part the columns are the same, up to sd7. Thisis followed by the PDB names of the metal atom and the first donor residue, and then a string indicating the conformation according to the Efimov type
categories starting two amino-acid residues before the first donor group (i.e. at relseq = -2); when nspan <30 the conformation sequence is given in full, otherwise it includes the donor residues plus two amino-acids
on either side, with a hyphen to indicate where there is a break; at the end are two amino-acid conformations beyond the last donor residue.

Table 1D for Ca: composition,etc . . . . Ca: conformations

Table 1D for Mg : composition,etc . . . . Mg : conformations. . . .

Table 1D for Mn : composition,etc . . . . Mn : conformations. . . .

Table 1D for Fe*: composition,etc . . . . Fe*: conformations. . . .

Table 1D for Cu : composition,etc . . . . Cu: conformations. . . .

Table 1D for Zn : composition,etc .. . . . Zn: conformations. . . .

Table 1D for Na: composition,etc . . . . Na: conformations. . . .




Table 1D for K : composition,etc. . . . K : conformations. . ..

* Fe coordination groups excluding those which involve haem groups and Fe/S clusters.
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cngpnane nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 his cn pdb cn2 rns res carbi othdon ecno

1scf _D 54 4 2 2 0DD Ca 4 -1 -1 -1 -1 -1 -1 .. 4 1scf 0 0.4 2.2 .b | zz MONE/ GRORTH F
irdr_ 233 96 2 5 0 DD Ca 9% -1 -1 -1 -1 -1 -1 .. 7 1rdr 0 0.3 2.4 .. | ZZZzZ 2.7.7.48; NUC  LEOTI DYLTRANS
fsu. 53 248 4 0 3 DD DN Ca 1 -1 -1 -1 246 1 -1 .. .7 1fsu 0 0.3 2.5 .. b. | UXU  3.1.6.12; HYD ROLASE
1bn8_A 184 43 3 1 0 DDD Ca 39 4 -1 -1 -1 -1 -1 4 1bn8 1 0.5 1.8 b.. |z 4.2.2.2 LYA SE

lalv.B 135 91 4 2 0 DDDN Ca 88 2 1 -1 -1 -1 -1 6 lalv 0 0.1 1.9 . bb. | ZZ  3.4.22.17; CAL Cl'UM BI NDI NG
2scp A 16 11 5 1 0 DDDOD Ca 2 2 2 5 -1 -1 -1 ..... 6 2scp 0 0.1 20 ....b | z BING PROTEI N

lcdl_ A 20 11 5 0 0 DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 5 1cdl 0 0.4 2.2 .b..b | CIO4M4 Bl NDI NG

lcdl B 129 11 5 0 O DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 5 1cdl 0 0.4 2.2 .b..b | CAUM Bl NDI NG

lacc_ 177 11 5 1 0 DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 6 lacc 1 0.2 2.1 ..... | z | NOX

1g4y R 20 11 5 1 0 DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 6 1g4y 0 0.2 1.6 ....b | z SNGLI NG PROTEI
isra_ 257 11 5 1 0 DDDCE Ca 2 2 2 5 -1 -1 -1 ..... 6 1sra 0 0.2 2.0 ....b | z @AIM Bl NDI NG

ivrk A 20 11 5 1 0 DDDCE Ca 2 2 2 5 -1 -1 -1 ..... 6 1vrk 0 0.1 1.9 ....b | zZ 2.7.1.117; coM PLEX( CALCl UM
1vrk_A 129 11 5 1 0 DDDOE cCa 2 2 2 5 -1 -1 -1 ..... 6 lvrk 0 0.2 1.9 ....b | zZ 2.7.1.117; ocoM PLEX( CALCI UM
2pvb_A 90 11 5 1 0 DDDCE Ca 2 2 2 5 -1 -1 -1 ..... 6 2pvb 0 0.1 0.9 ....b | z METAL BINDING PR
lacc_. 179 56 6 O O DDEOOD Ca 2 7 34 3 10 -1 -1 ...... 6 lacc 0 0.3 2.1 ..b... | TOXIN

2por_ 93 8 4 2 0 DDND Ca 2 5 1 -1 -1 -1 -1 .... 6 2por 0 0.2 1.8 bb.. | zz EGRAI MEMBRAN
lcdl B 56 11 6 0 O DDNNE Ca 2 2 0 2 5 -1 -1 ...... 6 lcdl 0 0.6 2.2 ..... b | GBLUM Bl NDI NG
lcdl_C 56 11 6 O O DDNODE Ca 2 2 2 2 3 -1 -1 ...... 6 lcdl 0 0.6 2.2 ..... b | GBLUM Bl NDI NG
lcdl_A 93 11 5 0 0 DDNCE Ca 2 2 2 5 -1 -1 -1 ..... 5 1cdl 0 0.3 2.2 .b..b | CAUM Bl NDI NG
lcdl_A 56 11 5 0 0 DDNCE Ca 2 2 2 5 -1 -1 -1 ..... 5 dcdl 1 0.4 22 ....b | OCAM Bl NDI NG

1g4y R 56 11 5 0 0 DDNCE Ca 2 2 2 5 -1 -1 -1 ..... 5 1gdy 0 0.4 1.6 ....b | NALGNG PROTEI

lrec_ 110 11 5 1 0 DDNCE Ca 2 2 2 5 -1 -1 -1 ..... 6 lrec 0 0.2 1.9 ....b | z CALUM Bl NDI NG

ivrk A 56 11 5 1 0 DDNCE Ca 2 2 2 5 -1 -1 -1 ..... 6 1vrk 0 0.1 1.9 ....b | zZ 2.7.1.117; coM PLEX( CALCl UM
1fzc_B 381 4 3 2 0 DO Ca 2 2 -1 -1 -1 -1 -1 ... 5 1fzc 0 0.2 2.3 b.. | zz OBLCDAGULATI O

2sns_ 21 20 3 0 1 DDO Ca 19 1 -1 -1 -1 -1 -1 ... 4 2sns 0 0.3 1.5 ... | U 3.1.33.1) HYD ROLASE (PHOSP
1kit_ 621 62 3 1 0 DDO Ca 61 1 -1 -1 -1 -1 -1 ... 4 1kit 0 0.2 2.3 bb. 4 3.2.1.18; HYD ROLASE

2mas_B 10 232 4 1 2 DDOD Ca 5111 116 -1 -1 -1 -1 .... 7 2ms 0 0.2 2.3 .b.. | Uz 3.2.2.1; HYD ROLASE
1fzc_C 318 6 4 0 0 DDOO Ca 2 2 2 -1 -1 -1 -1 .... 4 1fzc 0 0.2 2.3 b... | OD BLOAGULATI O

3fib_ 318 6 4 2 0 DDOO Ca 2 2 2 -1 -1 -1 -1 .... 6 3fib 00.2 21 b... | zz CODBICOAGULATI O

lqge_E 241 54 4 2 0 DDOO Ca 46 4 4 -1 -1 -1 -1 6 1qge 0 0.2 1.7 .... | 7z 3.1.1.3; HYD ROLASE
lava_A 127 21 5 1 0 DDOOD ca 15 13 2 -1 -1 -1 ... 6 lava 1 0.2 1.9 ..... | zZ 3.2.1.1; HYD ROLASE | NHI B
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98 lava_B 108 9 4 1 0 EOD Ca 3 2 4 -1 -1 -1 -1 .... 5 1ava 0 0.4 1.9 b..b | zZ  3.2.1.1; HYD  ROLASE | NHI B
99 1sbw A 70 10 4 2 0 EOCE Ca 2 3 5 -1 -1 -1 -1 .... 6 1sbw 0 0.2 1.8 .... | ZZ 3.4.21.4; HYD ROLASE/ HYDROL
100 2btc_E 70 10 4 2 0 EOCE Ca 2 3 5 -1 -1 -1 -1 .... 6 2btc 0 0.2 1.5 ... | ZZ 3.4.21.4; HYD ROLASE/ HYDROL
101 lavw A 70 10 5 1 0 EOCEE Ca 2 3 2 3 -1 -1 -1 ..... 6 lavw 0 0.1 1.8 ..... | Z 3.4.21.4; ooM PLEX (PROTEIN
102 1fs7_A 217 59 4 2 0 EOQ Ca 1 5 2 -1 -1 -1 -1 .... 6 1fs7 0 0.1 1.6 b... | zz OXI DOREDUCTASE

103 1pyt_C 470 10 5 0 0 ECOQE Ca 2 3 2 3 -1 -1 -1 ..... 5 1pyt 1 0.3 2.3 ..... | 3.4.17.1; TER NARY COMPLEX

104 1gcy A 116 81 5 1 0 NDODO Ca 3 3 8 3 -1 -1 -1 ..... 6 1gcy 0 0.2 1.6 .b... | Z 3.2.1.60; HYD ROLASE
105 lava_,A 91 92 5 1 0 NDODO Ca 47 3 7 35 -1 -1 -1 ..... 6 lava 0 0.2 1.9 .b... | zZ 3.2.1.1; HYD ROLASE | NHI BI
106 2por_ 116 24 4 1 0 NDQO Ca 20 2 2 -1 -1 -1 -1 5 2por 0 0.2 1.8 .b.. | z IBERAL MENBRAN

107 1jg8_D 330 3 2 1 O0NE Ca 3 -1 -1 -1 -1 -1 -1 .. 3 1jg8 0 0.1 1.8 .. | z 4.1.2.5; LYSE

108 1e43_A 444 3 2 5 0NE Ca 3 -1 -1 -1 -1 -1 -1 .. 7 1e43 0 0.2 1.7 . b | zzzzZZ 3.2.1.1; HYD ROLASE

109 1i9z_ A 568 29 2 4 0 NE Ca 29 -1 -1 -1 -1 -1 -1 .. 6 19z 2 0.5 1.8 .b | zzzz HYD ROLASE

110 1djx_B 312 78 4 1 1 NEDE Ca 29 2 47 -1 -1 -1 -1 .... 6 1djx 0 0.2 2.3 ..b. | Uz 3.1.4.11; LIP I D DEGRADATI O
111 1e29 A 49 1 2 6 0N Ca 1 -1 -1 -1 -1 -1 -1 .. 8 129 0 0.1 1.2 .. | zzzz77 ELECTRON TRANSPO
112 legi _A 747 1 3 1 0 NOD Ca 1 0 -1 -1 -1 -1 -1 ... 4 legi 0 0.2 2.3 ... |z AR SBIGDI NG PR

113 1e43_A 102 133 5 1 0 NODDO Ca 92 0 6 3 -1 -1 -1 .... 6 1e43 1 0.2 1.7 ..... | zZ 3.2.1.1; HYD ROLASE

114 1bag_ 101 79 4 1 0 NODO Ca 36 9 34 -1 -1 -1 -1 ... 5 lbag 0 0.2 2.5 ..b. | zZ  3.2.1.1; ALP HA- AMYLASE

115 7taa_ 121 89 4 3 0 NODO Ca 41 13 35 -1 -1 -1 -1 ... 7 7taa 0 0.2 2.0 ..b. | Z7Z 3.2.1.1 HYD ROLASE

116 1clv.A 98 91 4 3 0 NODO Ca 48 9 34 -1 -1 -1 -1 ... 7 lclv 0 0.2 2.0 ..b. | 777 3.2.1.1; HYD ROLASE

117 1gho_A 131 101 4 3 0 NODO Ca 53 14 34 -1 -1 -1 -1 ... 7 1gho 0 0.2 1.7 ..b. | Z7Z 3.2.1.133; HYD ROLASE
118 1nps_ A 36 43 3 3 0 NOS Ca 17 26 -1 -1 -1 -1 -1 ... 6 1nps 0 0.5 1.8 ... | zzz S| ®ALI NG PROTEI

119 1e29 A 35 0 2 4 0O Ca 0 -1 -1 -1 -1 -1 -1 .. 6 129 0 0.3 1.2 .. | zzzZ EIRON TRANSPO

120 1bag_ 169 2 2 3 0O Ca 2 -1 -1 -1 -1 -1 -1 .. 5 lbag 0 0.1 2.5 .b | zzz  3.2.1.1; ALP HA- AWLASE

121 1dob_A 49 2 2 5 0O Ca 2 -1 -1 -1 -1 -1 -1 .. 7 1dob 0 0.2 1.9 .. | zzz77 CEL ADHESI ON

122 1gh4_D 41 3 2 0 0O Ca 3 -1 -1 -1 -1 -1 -1 .. 2 1gh4 0 0.2 1.4 b | 2.7.3.2; TRMSFERASE

123 3std_C 51 4 2 2 0 Ca 4 -1 -1 -1 -1 -1 -1 .. 4 3std 0 0.3 1.6 .. | zz 4.2.1.94; LYASE

124 1wdc_C 19 8 6 1 O0ODDODO Ca O 3 1 2 2 -1 -1 ..., 7 lwdc 0 0.2 2.0 ...... | z MJS CLE PROTEIN
125 1djx_A 651 26 3 2 0 ODN Ca 2 24 -1 -1 -1 -1 -1 ... 5 1djx 1 0.4 2.3 .h. | Zz  3.1.4.11; LIP I D DEGRADATI O
126 1clc_ 520 5 3 3 0 0DO Ca 3 2 -1 -1 -1 -1 -1 ... 6 lclc 0 0.1 1.9 ... |  zzz 3.2.1.4; GLY COSYL HYDROLA

127 1e54_A 29 280 3 0 0O ODO Ca 35245 -1 -1 -1 -1 -1 ... 3 1e54 0 0.2 2.1 ... | OUER MEMBRANE P

128 lajj_ 22 14 6 0 O CDODDE Ca 3 2 2 6 1 -1 -1 ...... 6 1ajj 0 0.1 1.7 ...... | EPRER

129 1li8a_A 10 120 5 1 0O ODODE Ca 2 2 2114 -1 -1 -1 ..... 6 lis8a 0 0.2 1.9 ....b | Z 3.2.1.8; HYD ROLASE

130 laru_ 57 22 5 2 0 ODODS Ca 0 18 2 2 -1 -1 -1 ..... 7 laru 0 0.2 1.6 ..... | zZZ 1.11.1.7; PER OXI DASE ( DONO



131 1kap_P 288 41 4 2 0 ODCE 2 37 2 -1 -1 -1 -1 .... 6 lkap 0 0.1 1.6 ...b | ZZ 3.4.24.-; ZIN C METALLOPROT

Ca
132 1cvr_A 100 7 4 2 0 ODCE Ca 3 2 2 -1 -1 -1 -1 .... 6 1lcvr 0 0.2 20 ...b | ZZ 3.4.22.37; HYD ROLASE
133 1alv_B 107 10 4 2 0 ODCE Ca 3 2 5 -1 -1 -1 -1 .... 6 lalv 0 0.1 1.9 ...b | ZZ 3.4.22.17; CAL Cl UM BI NDI NG
134 1tf4_B 504 71 5 1 0 ODOND Ca 2 65 3 1 -1 -1 -1 ..... 6 1tf4 0 0.1 1.9 .b... | Z 3.2.1.4 Gy COSYL HYDRCLA
135 1pa2_A 43 9 6 1 0 ODOCDS Ca 0 3 2 2 2 -1 -1 ...... 7 1pa2 0 0.1 1.5 ...... | Z 1.11.1.7, OXI DOREDUCTASE
136 1le8u_A 261 35 5 0 0 ObOodo Ca 0 3 2 30 -1 -1 -1 ..... 5 1e8u 0 0.1 2.0 ..... | 3.2.1.18 SIA LI DASE
137 4sgb_E 120 123 5 1 0 ODOOY Ca 0 1 122 o -1 -1 -1 ..... 6 4sgb 0 0.1 2.1 ..... | z com PLEX( SERI NE P
138 1le8u_B 261 35 6 0 0 ODOsCO Ca 0 3 0 2 30 -1 -1 ...... 6 1e8u 0 0.2 2.0 ...... | 3.2.1.18 SIA LI DASE
139 19g5c_C 147 0 2 3 0 CE Ca o -2 -12 -1 -1 -1 -1 .. 5 1g5¢ 0 0.4 2.1 .. | zzz 4.2.1.1; LYA SE
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145
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148

149

150
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154
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lkap_P
levr_A
lalv_B
1tf4 B
1pa2_A
1le8u_A
4sgb_E
1le8u_B
1g5¢c_C
layo_B
lcly B
1ghd_A
ldyo_A
1fnj _A
1clc_

lcru_B
1c8n_A
lkap_P
11 pb_B
lcru_B
1f8e_A
lkap_P
lkap_P
lkap_P
lsra_

lej 8_A
1kit_

lkap_P
1dmu_A
1a0t_P
lpoc_

laxn_

2sic_E

288

100

107

504

43

261

120

261

147

120

123

151

14

118

236

247

173

370

187

269

293

361

334

352

241

124

253

343

99

454

32

169

41

10

71

35

123

35

189

135

10

30

40

54

29

22

22

44

60

22

44

28

0 ODCE

0 ODCE

0 ODCE

0 ODOND

0 ODOCDS

0 ODOOO

0 ODOoY

0 ODOSCO

0 OEOCOD

0 OND

0 ONODD

3 00

0 O0obD

0 OoDD

0 OCDE

0 O0DO

0 O0DAD

0 OCE

0 OON

0 OONDOT

0 OO

0 00O

2 000D

0 OCdD

0 000D

S 0 o9 0 P 8 9 g8 8 B8 R R E R o8 B R oo "8 BB RSB

37 2 -1
2 2 -1
2 5 -1

65 3 1
3 2 2
3 2 30
1122 0
3 0 2
11 -1
11 -1
11 -1

11 -1

23 3 107
1 -1 -1
2 2 3
1.1 -1
1.1 -1
2 26 -1
2 3 -1
2 36 -1

27 23 -1
2 18 7
2 13 2
2 13 2
3 -1 -1
0o -1 -1
0 33 24
2 13 2
3 -1 -1
5 -1 -1
2 23 -1
2 40 -1

21 2 -1

-1 -1 CA
-1 -1 CA
-1 -1 CA

615 GLYP 288 k.| bbbb-gbbbabb
477 VALA 100 babggbkbbabb

5 ALAB 107 aaaj akgbbbaaaaa

-1 -1 CA 3004 THRB 504 bbbbbbg- gbbkakbak

-1 -1 CA

307 ASPA 43 aaaakbgj dkgaak

-1 -1 CA 1002 ASPA 261 aaaakbabbb-kbkbb

-1 -1 CA

8 GLYE 120 ..bbab-bb...

-1 -1 CA 1003 ASPB 261 aaakkbabbb-kbabb

-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA
-1 -1 CA

1001 GLUC 147 bbkkb
1 ASPB 120 bbgdbb

173 GLYB 123 kbhgbbbb
603 THRA 151 bbbbb- kabka
300 THRA 14 bbagdg. -. abj kbbb- bbbghb
402 CGLUA 118 kaakakkkb
591 GLU 236 bakkkbkbbaaaaaa

908 GLYB 247 bbb. kb

305 SERA 173 aaakbbg

617 GLYP 370 baj bj bbbbbbkbaaadbaadbbbbkdbbbgabbb
450 GLUB 187 bbaakbb. akkba

902 ALAB 269 abbj bbkgb- bbakk
999 ASPA 293 bbbaa. bkb- bkbbb- bg. . b
619 GLYP 361 baj bj bbbbbaj bj bbbbbbkbaaadbaadbbbb
616 GLYP 334 bb. kbbbbbbbbkbbbbbbaj bj bbbb
620 GLYP 352 baj bj bbbbbaj bj bbbbbaj bj bbbb
303 PRO 241 kbakbbgkkk
218 PROA 124 gbabb- akgbb
802 ALA 253 bgbkd. bb- kbbbb- bbkkb
618 ASNP 343 bbbkbbbbbbaj bj bbbbbaj bj bbbb
125 SERA 99 aaakbakbbb
10 ASNP 454 akakabakbabgb
501 TRP 8 bkkbj bj bdbkbakbbbadaaaaaaaaaaakb
351 ILE 32 aaabj bj bb- aaabb

502 GLYE 169 bkaabakbbbbbbbbkkgbbbaabbb. kkbabb
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166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

1 76_A
1e43 A
laxn_

lgen_

1qgla_A
lnzy_A
1fo4_A
1scj _A
lhdf _A
lnps_A
lkap_P
1fae_A
ledm B
laru_

liod_A
1li od_B
1dl 2_A
1nbc_B
1pa2_A
lbrw A
lcse E
1lgci _

1scj _A
2sic_E
1tn3_

1tfa A

1clc_

137

300

187

476

371

49

867

169

19

253

185

53

185

41

241

525

44

170

88

2

143

210

356

36

130

45

142

24

161

41

70

69

37

220

24

87

79

82

59

167

79

79

79

79

22

51

45

0 G

0 OSDOTOD Ca

0 OSEEE
0 OSQEE
o or

0 OTDOND

0 Orborab Ca

0 OTCOE
0 QDONCO
0 QDONOO
0 QDONOO
0 QDONOO
0 QECD

0 SODEO

0 TODDO

Ca 32 2 2
Ca 2 104 1
Ca 3 2 40
Ca 45 48 49
Ca 1 1 20
Ca 153 1 2
Ca 3 1 3
Ca 2 3
Ca 27 2 4
Ca 30 2 37
Ca 2 2 28
Ca 0 5 215
Ca -1
0o 17 2
Ca 0 2
Ca 0 2 4
Ca o -1 -1
Ca 0 2 76
0 51 3
Ca 2 153 3
Ca 39 34 2
Ca 39 34 2
Ca 39 34 2
Ca 39 34 2
Ca 7 15 0
Ca 1 3 1
Ca 2 3 1

-1 -1 -1 -1 CA 996 ASPA 137 bbabb-.b. abgbbb
23 -1 -1 -1 CA 504 GLYA 300 kggkbbk-kbkabb-bbk.b
-1 -1 -1 -1 CA 353 GY 187 ak. akbbjbb-aaabb
-1 -1 -1 -1 CA 302 ASP 476 bbabb-bba.b-.babb-gba.b
2 -1 -1 -1 CA 9 SERA 371 . bbab. bbbbkkgbbabbgbbbbj akbda
2 3 -1 -1 CA 271 GLYA 49 kbk.b-aaaaabbaaaaaa
33 1 -1 -1 CA 4009 ALAA 867 bbajk. a. kaaa- bbbb. b
-1 -1 -1 -1 CA 382 ALAA 169 bkaabaabbb
-1 -1 -1 -1 CA 1101 LYSA 19 bbabb-bgkbabb-dbg. b
-1 -1 -1 -1 CA 90 TYRA 7 bbabb- bgabkbb- kbg. b
2 3 -1 -1 CA 614 ARGP 253 kbhgkbbbbb-bbbk. j bbbb
-1 -1 -1 -1 CA 2000 GLNA 185 j akbbakkbb-bkdbb
-1 -1 -1 -1 CA 3 SERB 53 kbgga
0 3 2 -1 CA 347 SER 185 akkdbbbakabkadbgbbkbkdkkbbbka
81 -1 -1 -1 CA 501 SERA 41 bbbbk. aaaaa- bbb. .
73 -1 -1 -1 CA 502 SERB 241 bbbbkbaaaaa- bbbbb
-1 -1 -1 -1 CA 901 THRA 525 bbkkg
3 1 -1 -1 CA 1 THRB 44 b. bag. b- bbbkkdbak
0 3 2 -1 CA 308 THRA 170 kkkbj - babkabakbbbka
9 -1 -1 -1 CA 3001 GLYA 88 .bgbkaa-bbbjabb.-aaaaa
2 2 -1 -1 CA 430 GLNE 2 . bbb- bakbb- kbbb. kbj bbb
2 2 -1 -1 CA 277 GN 2 . bbb- bkkbb-. bbb. kbj bbb
2 2 -1 -1 CA 381 GLNA 2 . bbb- bkkbb- dbbb. kb. bbb
2 2 -1 -1 CA 501 GLNE 2 . bbb- bakbb- dbbb. dbj bbb
-1 -1 -1 -1 CA 183 GLN 143 bbbbkk. kkbkbbbbbaakggbbbbbb
46 -1 -1 -1 CA 3001 SERA 210 bakj kaaaaa- . kabk

39 -1 -1 -1 CA 592 THR 356 gbbabkaaaaa-.aabk



cngpnane nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 his cn pdb cn2 rns res carbi othdon ecno

8ruc_A 203 1 2 0 3 DE M -1 1 -1 -1 -1 -1 -1 ... 6 8ruc 0 0.3 1.6 ... | UW 4.1.1.39 LYA SE (CARBON-CA
1bpy_A 190 2 2 1 3 DD My 2 -1 -1 -1 -1 -1 -1 .. 6 1bpy 0 0.3 2.2 .. | wiz 2.7.7.7; coM PLEX ( NUCLEOT
leqo_A 95 2 2 1 3 DD My 2 -1 -1 -1 -1 -1 -1 .. 6 leqo 0 0.2 1.3 .. | Uiz 2.7.6.3; TRA  NSFERASE

luby_ 117 4 2 0 1 DD M 4 -1 -1 -1 -1 -1 -1 .. 3 luby 0 0.4 2.4 . | U 2.5.1.1; TSKERASE

1bI3.B 64 52 2 2 0 DD M 52 -1 -1 -1 -1 -1 -1 .. 4 1bI3 0 0.6 2.0 .. | 2z | ORBGRATI ON

1t7p_A 475 179 2 2 1 DD M 179 -1 -1 -1 -1 -1 -1 .. 5 1t7p 1 0.3 2.2 .. | Wz 2.7.7.7; coMm PLEX( HYDROLAS
lbpy A 190 66 3 0 1 DDD My 2 64 -1 -1 -1 -1 -1 ... 4 1bpy 0 0.3 2.2 b.. | U 2.7.7.7; ocoM PLEX ( NUCLEOT
lobw A 65 37 3 3 0 DDD My 5 32 -1 -1 -1 -1 -1 ... 6 lobw 0 0.2 1.9 ... | zzz 3.6.1.1; HYD ROLASE

lauk_ 29 253 4 0O O DDDN My 1 251 1 -1 -1 -1 -1 .... 4 lauk 0 0.3 2.1 ..b. | 3.1.6.8; HYD  ROLASE

iwdc B 28 11 5 1 0 DDDOD M 2 2 2 5 -1 -1 -1 ..... 6 lwdc 1 0.3 2.0 ..... | z MJS CLE PROTEIN

vid_ 141 29 3 1 2 DDN M 28 1 -1 -1 -1 -1 -1 6 lvid 0 0.2 2.0 ... | Wz 2.1.1.6; TRA NSFERASE ( MET
1dgn_A 125 1 2 2 2DE My 1 -1 -1 -1 -1 -1 -1 .. 6 1dgn 0 0.4 1.8 .. | Wzz 2.4.2.8; TRA NSFERASE

lgsa_ 273 8 2 1 3 DE My 8 -1 -1 -1 -1 -1 -1 .. 6 1gsa 0 0.3 2.0 .. | Uiz 6.3.2.3; LIG ASE

liow 257 13 2 1 3 DE M 13 -1 -1 -1 -1 -1 -1 .. 6 liow 0 0.2 1.9 .. | UUUiZ 6.3.2.4; LIG ASE

1qr0_A 107 44 3 1 2 DEE M 2 42 -1 -1 -1 -1 -1 ... 6 1gr0 0 0.4 1.9 ... | 3z TRSFERASE

imdl _ 195 52 3 1 2 DEE M 26 26 -1 -1 -1 -1 -1 ... 6 1mil 1 0.2 1.9 ... | Uz 5.1.2.2; I SO MERASE

lec7_A 235 54 3 3 0 DEN M 25 29 -1 -1 -1 -1 -1 ... 6 lec7 0 0.2 1.9 ... |  Zzz 4.2.1.40; LYA SE

1bx4_A 130 1 2 0 4N My 1 -1 -1 -1 -1 -1 -1 .. 6 1bx4 0 0.2 1.5 .. | UWWW  2.7.1.20; TRA NSFERASE
1997_A 102 125 2 2 2 DN M 125 -1 -1 -1 -1 -1 -1 6 1997 0 0.1 2.0 .. | Uzz 2.7.7.23; TRA NSFERASE
1lig5_A 54 6 4 2 0 DNDO My 2 2 2 -1 -1 -1 -1 .... 6 1ligs 00.2 1.5 .... | zz MET BI NDI NG PR

1pox_A 447 29 3 1 2 DNO M 27 2 -1 -1 -1 -1 -1 ... 6 1pox 0 0.2 2.1 ... | Uz 1.2.3.3) M ox DOREDUCTASE
1pvd_A 444 29 3 1 2 DNO M 27 2 -1 -1 -1 -1 -1 ... 6 1pvd 0 0.2 2.3 ... | Uz 4.1.1.1) LYA SE ( CARBON- CA
1zpd_A 440 29 3 1 2 DNO M 27 2 -1 -1 -1 -1 -1 ... 6 1zpd 0 0.2 1.9 ... | Uz 4.1.1.1; ALC OHOL FERMENTA
1gs0_A 213 31 3 1 2 DNO M 29 2 -1 -1 -1 -1 -1 ... 6 1gs0 1 0.2 2.4 ... | uz OXI DOREDUCTASE

1gf5.A 13 27 2 0 5 DO M 27 -1 -1 -1 -1 -1 -1 .. 7 1qf5 0 0.4 2.0 .. | UUUWJ 6.3.4.4 LIG  ASE

1fiuB 140 46 2 2 2 DO M 46 -1 -1 -1 -1 -1 -1 6 1fiu 0 0.2 1.6 .. | Uzz 3.1.21.4; HYD ROLASE/ DNA
1t7p_A 475 179 3 0 3 DOD My 1178 -1 -1 -1 -1 -1 ... 6 1t7p 0 0.2 2.2 ... | UW 2.7.7.7; ocoM PLEX( HYDROLAS
lhyo A 233 24 5 0 0 DOOOT My 1 19 3 1 -1 -1 -1 ..., 5 1lhyo 0 0.4 1.3 ..... | 3.7.1.2; HYD ROLASE

1f1z_A 114 17 3 3 0 DY M 16 1 -1 -1 -1 -1 -1 ... 6 1f1z 0 0.2 2.4 ... | zzz DNA Bl NDI NG PROT
lew2_ A 42 269 3 3 0 DSE M 113 156 -1 -1 -1 -1 -1 ... 6 lew2 0 0.3 1.8 ... | zzz 3.1.3.1 HYD ROLASE
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1li ow_
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1linp_
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le3m A
1b25_A
1bfd_

lryp_M
lryp_H
lryp_J
lewk_B
lewk_A

1dp0_D

146

444

963

293

292

871

153

427

197

292

72

899

267

361

416

270

281

144

79

216

46

62

161

649

99

92

117

183

163

166

89

89

15
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63

24

26

28

52

67

72

12

137

45

224

76

69

120

490

14

44

89
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0

0 DTE

2 DTO

0 DYD

1 ED

2 ED

1 ED

2 ED

0 ED

1 EDK

2 EDO

0 EE

2 EE

2 EE

0 EHE

2 EN

3 EN

2 ENE

0 EO

0 ECED

0 ECH

0 ECH

0 ND

T

24 -1 -1 -1 -1 -1

26 -1 -1 -1 -1 -1

28 -1 -1 -1 -1 -1

52 -1 -1 -1 -1 -1

70 2 -1 -1 -1 -1

8¢9 -1 -1 -1 -1 -1

3 3 142 30 -1 -1
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.d

.e

3 1qgb7
4 5eau
6 1bOp
3 1929
3 1929
5 1la49
5 1ldxe
6 1d8c
6 1d3y
4 1929
6 1lqgx
5 lalo
5 leyz
6 1i7q
6 1dp0
5 1liow
6 1gsa
5 2hgs
2 1linp
5 lew2
5 1g8f
6 1h2r
2 la6o
4 lalo
6 le3m
6 1b25
3 1bfd
4 1ryp
3 1ryp
5 1ryp
5 lewk

6 lewk

1 0.6 1.5

0 0.5 2.2

0 0.3 2.3

0 0.6 1.9

10319

0 0.2 21

0 0.2 1.8

0 0.2 20

0 0.2 2.0

0 0.5 1.9

0 0.3 1.6

0 0.4 2.0

0 0.2 1.8

0 0.4 2.0

0 0.2 1.7

0 0.3 1.9

1 0.4 20

0 0.2 2.1

0 0.4 2.3

0 0.3 1.8

0 0.5 2.0

0 0.1 1.4

1 0.4 21

0 0.3 2.0

0 0.3 2.2

0 0.1 1.9

1 0.3 1.6

0 0.3 1.9

0 0.5 1.9

0 0.3 1.9

1 0.3 2.2

0 0.4 2.2

0.3 1.7

uuz 2.7.1.40;

uzz 4.1.2.20

UZz 4.1.3.2;
Z777 5.99.1.3;
J

uzZ 3.1.3.7;
| zzz
uz  2.1.2.-;
uzz 4.1.3.27;
77z 3.2.1.23;
| UZ  6.3.2.4;
| UXuz 6.3.2.3;
w  6.3.2.3
3.1.3.57)
Z 3.1.3.1
zZ  2.7.7.4

Zz7Z  1.12.2.1;

2.7.1.37
z
| uuw
uzz
4.1.1.7
z 3.4.99. 46
3.4.99. 46;

7z 3. 4.99. 46;
Y74
Y4

3.2.1.23;

NSFHRASE

PRENO II5GBYNTH

Xl DOREDUCTASE

ABUBI NDI NG PR

AR BISWENG PR

TRA NSFERASE

CLA SS Il ALDOLAS
LYA SE

1 SO MERASE

AR@EBI NDI NG PR
HYD ROLASE
DOREDOETASE
TRA NSFERASE
LYA SE
HYD ROLASE
LI G ASE
LIG ASE
AM NE/ CARBOXYLAT
HROL ASE( PHOSPH
HYD ROLASE
TRA NSFERASE
OXI DOREDUCTASE
TRANSFERASE
DORBRIUCTASE
DNA  BI NDI NG
MoC O
LS®A
MJL TI CATALYTIC P
MJL  TI CATALYTIC P
MJL TI CATALYTIC P
NBLGNG PROTEI
SNBLI NG PROTEI

HYD ROLASE



64 lezw A

65

3prn_

56

28

66 3pny_B 116

PHOSPHOTRANSFERA
67 1qc5_B 342
68 lido_ 142
69 1cly A 17
70 1ctq A 17
71 1f5n_A 52
72 1cip A 47
73 1fqj_A 43
74 lazs_C 54
75 1929 2 43
76 1ryp A 17
77 1doy_A 186
78 1cxz_A 19
79 1lhel_C 17
80 1tx4 B 19
81 1dek A 42

1

29

175

101

67

18

18

23

134

134

150

121

117

51

18

18

18

66

1

3

0 os My 1
0 SD My 29
1 SDDD M 171
0 SSD M2
0 SST My 2
2 ST My 18
2 ST My 18
2 ST My 23
2 ST My 134
2 ST My 134
2 ST My 150
0 TD My 121
0 TOoO M 111
TS My 51
2 TT My 18
2 TT My 18
2 TT My 18
0 YE My 43

3 lezw 20 0.5 1.6

5 3prn 0 0.3 1.9

6 3pmy 0 0.2 2.4
6 1qc5 0 0.2 2.0
5 lido 0 0.1 1.7
6 1cly 0 0.2 1.9
6 lctqg 0 0.1 1.3
6 1f5n 0 0.2 1.7

6 1cip 0 0.1 1.5
6 1fqi 1 0.2 2.0
6 lazs 0 0.3 2.3

2 1929 0 0.5 1.9

5 1ryp 0 0.3 1.9
6 1doy 0 0.2 2.0
6 lcxz 0 0.3 2.2
6 lhel 0 0.2 2.0
6 1tx4 0 0.2 1.6
3 1dek 0 0.6 2.0

777

uz

777

Y74

uuzz

uuzz

uuzz

uuzz

Juzz

uuzz

Juzz

uuzz

wzz

wzz

5.4.2.2;

2.7.1.-;

3.1.4.17;

4.6.1.1;

3.4.99. 46;

2.7.4.13;

MJL

DOREIXICTASE

BREME PROTEI N

CEL L ADHESI ON

L GBHESI ON PR

SIG NALI NG PROTEI

NG NG PROTEI

SIAGI NG PROTEI

HYD ROLASE

SIG NALI NG PROTEI

cov PLEX (LYASE H

ABUBI NDI NG PR

CONTRACTI LE PROT
SN&.| NG PROTEI
SAG.I NG COVPL
CRMEX( GTPASE A

PHO SPHOTRANSFERA

TI CATALYTIC P



cngpnane nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 netal startaa | conf_efinov

8ruc_A 203 1 2 0 3 ©DE -1 1 -1 -1 -1 -1 -1 M5 476 ASPA 203 ..bakb
lbpy_A 190 2 2 1 3 DD 2 -1 -1 -1 -1 -1 -1 M5 339 ASPA 190 ba. bbbb
leqo_A 95 2 2 1 3 DD 2 -1 -1 -1 -1 -1 -1 M5 162 ASPA 95 abbbbba
luby_ 117 4 2 0 1 DD 4 -1 -1 -1 -1 -1 -1 MG 403 ASP 117 aaaaakkgb

1bl3_B 64 52 2 2 0 DD 52 -1 -1 -1 -1 -1 -1 M5 503 ASPB 64 bb.bb-bbbkb

1t7p_A 475 179 2 2 1 DD 179 -1 -1 -1 -1 -1 -1 MG 4002 ASPA 475 bbbbb-d. kbb

lbpy_A 190 66 3 0 1 DDD 2 64 -1 -1 -1 -1 -1 MG 340 ASPA 190 ba. bbbb-bbbbb
lobw A 65 37 3 3 0 DbD 5 32 -1 -1 -1 -1 -1 M5 1 ASPA 65 bakgbbbbbb-jbdbb
lauk_ 29 253 4 0 O DDDN 1 251 1 -1 -1 -1 -1 M5 44 ASP 29 bbbgbb- bba. bb
lwdc_B 28 11 5 1 0 DDDOD 2 2 2 5 -1 -1 -1 MG 502 ASPB 28 aadak.kgbbbaaaaa
lvid_ 141 29 3 1 2 DDN 28 1 -1 -1 -1 -1 -1 MG 300 ASP 141 bbd. bakkaaaaaaaaaakgkbbbgbbbbbbgka
ldgn_A 125 1 2 2 2 DE 1 -1 -1 -1 -1 -1 -1 M5 450 ASPA 125 bbbabb

lgsa_ 273 8 2 1 3 DE g8 -1 -1 -1 -1 -1 -1 M5 319 ASP 273 bbbbb. kbbabbb
liow_ 257 13 2 1 3 DE 3 -1 -1 -1 -1 -1 -1 M5 331 ASP 257 bbbbbbbkkgbbbba. bb
1grO0_A 107 44 3 1 2 DEE 2 42 -1 -1 -1 -1 -1 MG 400 ASPA 107 bbbbbbb-aaaaa

1nmdl _ 195 52 3 1 2 DEE 26 26 -1 -1 -1 -1 -1 MG 360 ASP 195 bbbkg-bbbga-..kkb
lec7_A 235 54 3 3 0 DEN 25 29 -1 -1 -1 -1 -1 MG 498 ASPA 235 bbbkg-.bbga-bbkak
1bx4_A 130 1 2 0 4 DN 1 -1 -1 -1 -1 -1 -1 M5 365 ASPA 130 b. kbbb

1997_A 102 125 2 2 2 DN 125 -1 -1 -1 -1 -1 -1 MG 1 ASPA 102 bkkdk-bbabk

1lig5_A 54 6 4 2 0 DNDO 78 ASPA 54 aadakgkgbbb

1pox_A 447 29 3 1 2 DNO 27 2 -1 -1 -1 -1 -1 610 ASPA 447 bbaaaakakaakaaaaaakgbbbbbbbbbkgbba

1pvd_A 444 29 3 1 2 DNO 27 2 -1 -1 -1 -1 -1 558 ASPA 444 bbaaaaaakaakaaaaaakgbdbbbbbbbkgj da

1zpd_A 440 29 3 1 2 DNO 27 2 -1 -1 -1 -1 -1 ASPA 440 bbaaaakakaakaaaaaakgbdbbbbbbbkgj ba

1gs0_A 213 31 3 1 2 DNO 29 2 -1 -1 -1 -1 -1 501 ASPA 213 . baak- bbkgbb.

1gf5_A 13 27 2 0 5 DO 3 ASPA 13 dj gkgaaaaaaakkakbabbbbk. j . kkbbbb

555 55 5 =

1fiu_B 140 46 2 2 2 DO 3333 ASPB 140 bbabb- bbbba

1t 7p_A 475 179 3 0 3 DOD 1178 -1 -1 -1 -1 -1 MG 4001 ASPA 475 bbbbbg-d. kbb
lhyo_A 233 24 5 0 0 Dooor 1 19 3 1 -1 -1 -1 M5 1004 ASPA 233 bbbbbbaaaaaaakbkkj b. kkakk. bbb
1f1z_A 114 17 3 3 0 DQO 16 1 -1 -1 -1 -1 -1 M5 2002 ASPA 114 bbabbbbba. babk. bbbbbbb

lew2_ A 42 269 3 3 0 DSE 113 156 -1 -1 -1 -1 -1 MG 1003 ASPA 42 bbbgd- baaaa- bbbbk

5§ &5 &5 5 5 58585558 355858535683 &85868zz3z084¢a

1gb7_A 146 8 2 1 0 DT g8 -1 -1 -1 -1 -1 -1 M5 335 ASPA 146 bbbabbakgaaaa



32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Seau_

1b0Op_A
1929 2
1929 2
1a49 B
ldxe_A
1d8c_A
1d3y_A
1929 1
1qgx_A
lal o_

leyz_A
1i 7q_A
1dp0_A
1li ow_

lgsa_

2hgs_A
1linp_

lew2_ A
1g8f _A
1h2r L
la60_

lal o_

le3m A
1b25_A
1bfd_

lryp_M
lryp_H
lryp_J
lewk_B
lewk_A
1dp0_D

lezw A

444

963

293

292

871

153

427

197

292

72

267

361

416

270

281

144

79

216

46

62

161

649

99

92

117

183

163

166

89

89

15

56

30

63

24

26

28

52

67

72

12

137

45

224

76

69

120

490

14

44

89

178

[62]

N

o

=

0 DTE

2 DTO

0 DYD

1 ED

2 ED

1 ED

2 ED

0 ED

1 EDK

2 EDO

0 EE

2 EE

2 EE

0 EHE

2 EN

3 EN

2 ENE

0 EO

0 ECED

0 ECH

0 ECH

0 ND

i

M 4 4 -1
M 28 2 -1
M 2 61 -1
My 1 -1 -1
M 24 -1 -1
M 26 -1 -1
M 28 -1 -1
M 52 -1 -1
My 1 66 -1
M 70 2 -1
M 4 -1 -1
Mo 12 -1 -1
MW 137 -1 -1
M 2 43 -1
My 2 -1 -1
My 2 -1 -1

M 2 222 -1
M 76 -1 -1

M 53 1 15
W 118 2 -1
My 436 54 -1
M 14 -1 -1
My 2 42 -1
My 3 -1 -1
M 89 -1 -1
My 1 2 -1
My 3 3 -1
My 3 3 -1
My 3 3 -1
My 6 1 -1
My 3 3 1

M 3 3 142
My 1 -1 -1

-1 MG 733

-1 MG 1237 ASPA 963

-1 MG

-1 MG

MG

MG
MG
MG
-1 MG 918

-1 MG

ASP

MG 3001 GLUA 427

401 GLUA

GLU

444 aaaaaakaaaaak

16 ASP2 293 akkbbbk- bbbak
79 GLU2 292 bakkbb
M5 1134 GLUB 871 bbk. aaaaakaaaaaaabk. bbbbaaaak

901 GLUA 153 bbdbaaaaakaaaaakbbgbabbbbbaaaaa

371 GLUA 197 bbaba- bbbdb

83 GLUl 292 bakkbb- akkbb

72 bbabb- bbbabbg

899 baaaaaaaa

402 GLUA 267 bbbbbbb. kbbbbabbb

-1 M5 1701 GLUA 361 aaaaa-aaaaa

-1 MG 3001 GLUA 416 dbbdakb-j bgkj

-1 MG 330
-1 MG 320
-1 MG

-1 MG 402

GLU

GLU

GLU

270 ba. bbkd

281 babbbka

501 GLUA 144 ba. bbkb- dbbg.

79 b. abb- babbg

-1 MG 1004 GLUA 216 baadk- bbkba. - aabbb

-1 MG

521 GLUA

-1 M5 1005 GLUL

-1 MG 341 ASN
-1 MG 916 ALA
-1 MG 11 PROA

-1 MGl 800 ASNA

46 aaaaa- bbbbbkb
62 gaaaa- bbbbb- aa. .
161 aakbbbbaakgbbbbbgka
649 bbdbbba- bkj bd
99 bbakkba

92 bbbbb- . bbbg

. baaaaaaakaaaaaaaakagbbbbbbbbbkg. ba

.. kbaaaaadaaaaaakdakkbk. bbbbkaaaa

-1 MG 531 ASN 117 aakakbkk
-1 MG 4 THRM 183 aaaakbkkb.
-1 MG 6 |ILEH 163 aaaaabakb. ]
-1 MG 5 ALAJ 166 aaakkbakbjg
-1 MG 1002 |ILEB 89 aaakkbaabgak
-1 MG 1001 ILEA 89 aaakkbaabgad
-1 MG 3002 ASPD 15 . dkkdbkkbk. - bbb. k- bbaaa

-1 MG

361 THRA

56 akbkab



65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

3prn_ 28
3pny_B 116
1qc5_ B 342
lido_ 142
lcly A 17
lctq A 17
1f5n_ A 52
lcip_A 47
1fqj _A 43
lazs_C 54
1929 2 43
iryp A 17
1dOoy_A 186
lecxz_ A 19
lhel C 17
1tx4 B 19
ldek A 42

29

175

101

67

18

18

23

134

134

150

121

117

51

18

18

18

66

1 SDDD

0 SSD

0 SST

2 ST

2 ST

2 ST

2 ST

2 ST

0 TD

0 TOOO

2 TS

2 1T

2 1T

My 29
My 171

M2
M 2
My 18
My 18
My 23
My 134
My 134
My 150
My 121
My 111

My 51
My 18
My 18
My 18
My 43

-1 -1 -1 -1 -1 -1 MG
2 2 -1 -1 -1 -1 MG
99 -1 -1 -1 -1 -1 MG

65 -1 -1 -1 -1 -1 MG

MG
MG
MG
MG
MG
MG
-1 -1 -1 -1 -1 -1 MG
MG
MG
MG
MG
MG
MG

121 SER

28 bbbbbbbbbbbbbbbbkkgbbbbbbbbbbbbbgb

2 SERB 116 bd. kb- bbbakgkbb

602 SERB 342 bkbaabb- bbk. b

400 SER

171 SERA

168 SERA

595 SERA

356 SERA

352 SERA

396 SERC

264 THR2

1 THRA

142 bkbakbb-j bbda

17 gaaaaaaaaakgbbbabbbbba

17 gaaaaaaaaakgbbbabbdbbab

52 gaaaaaaaakgbb. . bbbbbkkbb. bbj

47 gaaaa- bbbbj

43 gaaaa- bbbbj

54

. aaaa- bbbbj

43 gaaaa- bbbgk

17

abdbb- aaaaabaabbb

998 THRA 186 gaaaa- dbbkb

501 THRA

202 THRC

681 THRB

300 TYRA

19

17

19

42

gaaaaaaaaakgbbbabbbbba

gaaaaaaaaakgbbbabbbbba

gaaaaaaaaakg. .. ...

aaaaa- aaaaa- gbbbb



no

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

cngpnane

1g9g91_A
1f5a_A
1e9g B
1f5a_A
1e9g B
la6q_

laz9_

1ga8 A
174 B
1gmg_A
1f3i _A
1muc_A
lhhs_A
1d3v_A
1Lii7 A
laz9_

leqj _A
1Lii7 A
1a6q_

3bam A
1lksi _A
leqj _A
Inls_

1f3i _A
1d8h_B
1f52_A
1f52_A
1a9x_A
lcpo_

1b8a_A

1i 74_B

61

113

147

113

115

60

260

103

14

315

97

198

454

124

271

403

49

60

94

451

12

305

131

129

299

104

361

8

265

2

5

54

37

222

146

141

135

229

51

41

110

200

135

59

157

18

142

433

16

235

191

89

228

67

4

2

0

1

nsp np nw nn dons

1 CHED

2 DD

2 DD

1 DNHH

0 DO

1 DO

0 DODDO

0 DSDH

0 EDDH

0 EE

0 EEE

0 EEE

met

sdl sd2 sd3 sd4 sd5 sd6 sd7 his cn pdb cn2 rms res carbi othdon ecno
M 207 34 24 -1 -1 -1 -1 .e.. 5 1ggl 0 0.3 2.0 | U 4.1.2.15;
Mh 2 -1 -1 -1 -1 -1 -1 5 1f5a 3 0.4 2.5 .. | uuz 2.7.7.19;
Mh 5 -1 -1 -1 -1 -1 -1 6 1le9g 0 0.1 1.1 | wizz 3.6.1.1;
Vh 2 52 -1 -1 -1 -1 -1 6 1f5a 0 0.3 2.5 | BUzZ 2.7.7.19;
Vh 5 32 -1 -1 -1 -1 -1 6 1le9g 0 0.2 1.1 | Uzz 3.6.1.1;
M 179 43 -1 -1 -1 -1 -1 6 1la6q 1 0.3 2.0 | zzz 3.1.3.16;
M 11 138 -1 -1 -1 -1 -1 5 1az9 2 0.2 2.0 b.. | 2z 3.4.11.9;
Vh 2139 -1 -1 -1 -1 -1 ..e 5 1ga8 0 0.1 2.0 .b. | uJ 2.4.1. 44,
M 61 22 52 -1 -1 -1 -1 ..e 6 1i74 0 0.2 2.2 | Uz 3.6.1.1;
Vnh 4 -1 -1 -1 -1 -1 -1 6 1grg O 0.1 1.6 | uuzz 1.1.1.86;
M 229 -1 -1 -1 -1 -1 -1 5 1f3i 1 0.4 2.3 | uzz
M 26 25 -1 -1 -1 -1 -1 6 1nuc 0 0.3 1.9 | ZZZ 5.5.1.1
W 37 4 -1 -1 -1 -1 -1 6 1lhhs 0 0.2 2.0 | 7727
Mh 2 106 2 -1 -1 -1 -1 .d.. 6 1d3v 1 0.3 1.7 ...b | Ww 3.5.3.1;
Vh 2 39159 -1 -1 -1 -1 .e.e 6 1lii7 0 0.2 2.2 | uz
M 83 29 23 -1 -1 -1 -1 .e 6 laz9 1 0.3 2.0 | ZZ 3.4.11.9;
Vh 4 55 -1 -1 -1 -1 -1 .ee 5 1leqj 0 0.3 1.7 b.. | wJ 5.4.2.1;
M 35 89 33 -1 -1 -1 -1 ..ed 6 1lii7 0 0.2 2.2 | uz
Mh -7 -1 -1 -1 -1 -1 6 labg O0 0.3 2.0 .. | zzzz 3.1.3.16;
[\l 8 -1 -1 -1 -1 -1 -1 4 3bam 1 0.3 1.8 .. | uz 3.1.21. 4,
% 1 1 139 i -1 -1 -1 ..... 6 1ksi 0 0.3 22 ..... | Z 1.4.3.6;
M 50 382 1 -1 -1 -1 -1 ...e 4 leqj 1 0.3 1.7 b... | 5.4.2.1;
[\ 2 9 5 -1 -1 -1 -1 ...e 6 1nls 0 0.1 0.9 | 7z
M 235 -1 -1 -1 -1 -1 -1 5 1f 3i 1 0.3 2.3 b. | zz2z
MVh 2189 -1 -1 -1 -1 -1 5 1d8h 1 0.4 2.0 ... | 7z 3.1.3.33;
W 81 g -1 -1 -1 -1 -1 5 1f52 1 0.2 2.5 | 7z 6.3.1.2;
M 140 88 -1 -1 -1 -1 -1 .d. 7 1f52 0 0.3 2.5 | uJzz 6.3.1.2,
[\l 2 -1 -1 -1 -1 -1 -1 5 1a9x 0 0.2 1.8 b. | uuz
[\l 1 3 -1 -1 -1 -1 -1 6 1cpo 0 0.2 1.9 ... | Uzz 1.11.1.10
[\l 3 -1 -1 -1 -1 -1 -1 7 1b8a 0 0.4 1.9 .. | Juuzz 6.1.1.12;
[\l 4 63 -1 -1 -1 -1 -1 e.. 5 1i74 1 0.2 2.2 . b. | uz 3.6.1.1;

LYA

TRA

SE

NSFERASE

ROLASE

NSFERASE

ROLASE

ROLASE

LI NE PEPTI DAS

NSFERASE

ROLASE

DOREDUCTASE

TRECRI PTI ON/ DN

1 SO

MERASE

RNA  POLYMERASE

HYD ROLASE
REP LI CATI ON
PRO LI NE PEPTI DAS
1 SO MERASE
REP LI CATI ON
HYD ROLASE
HYD ROLASE/ DNA
OXI DOREDUCTASE
1 SO MERASE
LUAGSI N

TRAISCRI PTI ON/ DN

HYD

LIG

LIG

ROLASE

ASE

ASE

ADDTRANSFERASE

OXI

LIG

HYD

DOREDUCTASE

ASE

ROLASE



32

33

34

35

36

37

1d3v_A 101
1ioh_A 26
1fi2_A 88
1a9x_A 829
1a9x_A 285

1a9x_C2829

131

145

49

12

14

12

3 HDDD
1 HHDH
0 HHEH
2 &k
3 &k
2 QE

S35 5555

23

55

12

14

4 104
86 4

5 42
-1 -1
-1 -1
12 -1

-1 -1 -1 -1 d... 7 1d3v

-1 -1 -1 -1 ee.e 5 1i0h

-1 -1 -1 -1 ee.e 6 1fi2

-1 -1 -1 -1 .. 4 1a9x
-1 -1 -1 -1 .. 5 1a9x
-1 -1 -1 -1 ... 6 1a9x

0 0.3 1.7

0 0.1 1.4

0 0.2 1.6

0 0.2 1.8

0 0.2 1.8

0 0.4 1.8

JW 3.5.3.1;
U 1.15.1.1;
ZZ 1.2.3.4
uJ
UuJ
uuz

HYD ROLASE

OXI DOREDUCTASE

OXI DOREDUCTASE

ADDOTRANSFERASE

AM DOTRANSFERASE

AM  DOTRANSFERASE



no

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

cngpnane

1g9g91_A
1f5a_A
1e9g B
1f5a_A
1e9g B
la6q_

laz9_

1ga8 A
174 B
1gmg_A
1f3i _A
1muc_A
lhhs_A
1d3v_A
1Lii7 A
laz9_

leqj _A
1Lii7 A
1a6q_

3bam A
1lksi _A
leqj _A

Inls_

16 3i _A
1dsh_B
1f52_A
1f52_A

1a9x_A

lcpo_

1b8a_A

1i 74_B

61

113

147

113

115

60

260

103

14

315

97

198

454

124

271

403

49

60

94

451

12

299

104

361

8

4

2

0

1

2

nsp np nw nn dons

1 CHED

2 DD

2 DD

1 DNHH

0 DO

1 DO

0 DODDO

0 DSDH

0 EDDH

0 EE

0 EEE

0 EEE

2 EHE

sd3 sd4 sd5 sd6 sd7 netal startaa | conf_efinov

-1 MN 371 CYSA 61 .babb-kb. ka-bbbbb-kabbb

-1 MN 1002 ASPA 113 gbbbbbb
-1 MN 2008 ASPB 147 bbbggbbdbb
-1 MN 1001 ASPA 113 gbbbbbb-bbbbb
-1 MN 2005 ASPB 115 bbkgbbbbbb- bbdbb
-1 W 1 ASP 60 bbbbb- bbkaa- bdbbb
-1 MN 442 ASP 260 bbbbb- bbbbb- bbbbb
-1 MN 400 ASPA 103 bbbadbb- bbbdb
-1 MN 402 ASPB 14 baaaa- bbg. . - bbkbb- aaakg
-1 MN 601 ASPA 315 aaaaaaaa.
-1 MN 498 ASPA 97 bb. bb- akaaa
-1 MN 373 ASPA 198 bbbkg-. bbga- bb. ak
-1 MN 665 ASPA 454 .kb.b- bbbbgbbbg
-1 MN 501 ASPA 124 bb. kbkg- bbbakab
-1 MN 403 ASPA 8 b. gagbhg- dj gab-. babb
-1 MN 441 ASP 271 bbbbb- abbbb- bbdb. - bbbbb
-1 MN 601 ASPA 403 aaaakakkg- kbbbk
-1 MN 404 ASPA 49 dj gab- bbaak- bbbbb- bb. ba
-1 WN 2 ASP 60 bbbbbg
-1 MN 901 ASPA 94 bbabb. bbbd. gbbbbbbbbbbk
-1 MN 653 ASPA 451 bbbbdbg- gbbbbb
-1 MN 701 ASPA 12 bbbgb-b. aaa-. bk. b.
-1 MN 239 GLU 8 bbbbbkbbbakkgbbd. bbbb
-1 MN 499 GLUA 110 aakbb-bkbaa
-1 MN 502 GLUB 305 kbbbbbb-bbbbb
-1 MN 469 GLUA 131 dbbbb-. bbab- bbbbb
-1 MN 470 GLUA 129 bbdbb- bdbbb-. bbbk
-1 MN 1901 GLUA 299 ba. bbd.
-1 MN 301 GLU 104 . abbbgbak
-1 MN 601 GLUA 361 gbbkbb..

-1 MN 401 H SB 8 bbbbgbbaa- bbg.



32

33

34

35

36

37

1d3v_A 101
1ioh_A 26
1fi2_A 88
1a9x_A 829
1a9x_A 285

1a9x_C2829

131

145

49

12

14

12

3 HDDD
1 HHDH
0 HHEH
2 &k
3 &k
2 QE

S 55555

55

12

14

4 104
86 4

5 42
-1 -1
-1 -1
12 -1

-1 -1 -1 -1 MN 500 H SA 101 . bkkk-bb. kbkgkb- bbbak
-1 -1 -1 -1 MN 206 H SA 26 aaaaa-aaaaa-.bbkbaakk
-1 -1 -1 -1 MN 202 HISA 88 bbbbbak. bbbb-bbbbb
-1 -1 -1 -1 M 1911 G.NA 829 bbbbbbbggbbbba. bb
-1 -1 -1 -1 M 1902 GLNA 285 bbbbbbbka. gbbbba. bb

-1 -1 -1 -1 MN 3911 GLNC2829 bbbbbbbggbbbba. bb



cngpnane nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 his cn pdb cn2 rns res carbi othdon ecno

leg9_A 81 20 2 0 3 cCC Fe 20 -1 -1 -1 -1 -1 -1 .. 5 1eg9 0 0.3 1.6 .. | JIXX 1.14.12.12 OXI DOREDUCTASE
lh2r_L 84 465 2 0 2 CC Fe 465 -1 -1 -1 -1 -1 -1 .. 4 1h2r 2 0.2 1.4 .. | JIX 1.12.2. 1, OXI DOREDUCTASE

1b71_A 158 19 4 0 0 CccC Fe 3 13 3 -1 -1 -1 -1 .... 4 1b71 0 0.1 1.9 .... | CTRON TRANSPO

ldxg_A 9 20 4 0 0 cCccc Fe 3 16 1 -1 -1 -1 -1 .... 4 1dxg 20 0.1 1.8 .... | -HSUR | RON PR

1rb9_ 6 36 4 0 0 CCCC Fe 3 30 3 -1 -1 -1 -1 .... 4 1rb9 0 0.1 0.9 .... | N- SULFUR HEROT

le5d_A 83 321 4 1 1 DDHO Fe 82 61 178 -1 -1 -1 -1 ..e. 6 le5d 1 0.3 2.5 .... | uz Xl DOREDUCTASE
lute_A 14 487 5 0 1 DDYH O Fe 38 3 168 -1 278 -1 -1 ...e .6 lute 0 0.2 1.5 .... . | U 3.1.3.2; HYD ROLASE

1r2f_ B 67 125 4 0 0 DEHE Fe 31 3 912 -1 -1 -1 -1 ..d. 4 1r2f 0 0.4 21 ...b | 1.17.4. 1, Xl DOREDUCTASE

lute_A 52 449 5 0 1 DNHH O Fe 39 95 3 -1 280 -1 -1 ..ed .6 lute 0 0.3 1.5 .... . | U 3.1.3.2; HYD ROLASE
1b71_A 53 78 4 1 0 EEEH Fe 41 34 3 -1 -1 -1 -1 ...d 5 1b71 0 0.1 1.9 .b.. | z ELETRON TRANSPO
lafr_A 143 89 4 0 O EEEH Fe 53 33 3 -1 -1 -1 -1 ...d 4 1afr 0 0.3 2.4 .b.. | 1.14.99. 6; OXI DOREDUCTASE
1r2f_B 98 97 4 0 O EEEH Fe 60 34 3 -1 -1 -1 -1 ...d 4 1r2f 0 0.3 221 .b.. | 1.17.4. 1, OXI  DOREDUCTASE

Inty_ E 144 102 4 2 0 EEEH Fe 65 34 3 -1 -1 -1 -1 ...d 6 1my 1 0.3 1.7 .... | ZZ 1.14.13.25 MON OOXYGENASE
Inty_E 114 33 3 3 0 EEH Fe 30 3 -1 -1 -1 -1 -1 ..d 6 Imy 1 0.3 1.7 ... | Z7Z 1.14.13.25 MON OOXYGENASE
lafr_A 105 124 4 0 O EEHE Fe 38 3 8 -1 -1 -1 -1 ..d 4 1lafr 0 0.3 2.4 b... | 1.14.99. 6; OXI DOREDUCTASE
lgug_B 182 116 4 0 O EHHH Fe 99 15 2 -1 -1 -1 -1 .dee 4 1gug O 0.1 1.8 b... | 2.7.7.10; NUC LEOTI DYLTRANS
ldgi_A 14 100 6 0 O EHHHCH Fe 2 25 6 64 3 -1 -1 .eee.d6 1ldqi 00217 ...... | OXI DOREDUCTASE
2hng_A 58 48 5 0 1 EHHHD Fe 15 4 24 5 -1 -1 -1 .eee. 6 2hng 0 0.2 1.7 ..... | U OXY GEN TRANSPORT
1bko_ 214 56 3 1 1 HDH Fe 2 54 -1 -1 -1 -1 -1 e.e 5 1bk0O 0 0.2 1.3 ... | Xz BCIAM ANTI BI O
ldsi1_A 144 135 3 1 2 HEH Fe 2133 -1 -1 -1 -1 -1 e.e 6 1dsl1 0 0.1 1.1 ... | uJuz Xl DOREDUCTASE, L
le5d_ B 79 325 5 0 0O HEHDO Fe 2 65 19 239 -1 -1 -1 e.e.. 5 1le5d 0 0.2 2.5 ..... | OXI DOREDUCTASE

Inrp_ 9 187 4 1 1 HEYY Fe 48 138 1 -1 -1 -1 -1 e... 6 1mrp 0 0.1 1.6 .... | uz I RON TRANSPORT
leg9_A 83 21 2 0 3 HH Fe 21 -1 -1 -1 -1 -1 -1 dd 5 1eg9 0 0.3 1.6 .. | JIXX 1.14.12.12 (0] DOREDUCTASE
ldxr_C 124 185 2 0 4 HH Fe 185 -1 -1 -1 -1 -1 -1 ee 6 ldxr 0 0.1 2.0 .. | BBBB PHO TOSYNTHETIC R
leg9_A 208 154 3 0 1 HHD Fe 5149 -1 -1 -1 -1 -1 ee. 4 leg9 0 0.2 1.6 ..b | U 1.14.12.12 OXI DOREDUCTASE
4pah_ 285 45 3 1 2 HHE Fe 5 40 -1 -1 -1 -1 -1 ee. 6 4pah 0 0.2 2.0 ... | UJZ 1.14.16.1; MON OOXGYGENASE
lbou_D 12 230 3 1 0 HHE Fe 49 181 -1 -1 -1 -1 -1 ee. 4 1bou 1 0.1 2.2 ... | z 1.13.11.8; DI O XYGENASE
Icjx_D 161 161 3 0 1 HHE Fe 79 82 -1 -1 -1 -1 -1 ee. 4 1cjx 1 0.1 2.4 ... | U 1.13.11. 27 OXI DOREDUCTASE
2hng_D 25 81 4 0 1 HHED Fe 29 4 48 -1 -1 -1 -1 ee.. 5 2hmg 1 0.2 1.7 ..... | U OXY  GEN TRANSPORT
Icjx_A 161 469 4 0 1 HHEO Fe 79 82 308 -1 -1 -1 -1 ee.. 5 1cjx 0 0.3 2.4 .... | U 1.13.11.27 Xl DOREDUCTASE

lyge_ 499 191 3 1 1 HHH Fe 5186 -1 -1 -1 -1 -1 eee 5 1yge 1 0.3 1.4 ... | uz 1.13.11.12 DI O XYGENASE



32

33

34

35

36

37

38

ldgi _B 16
llox_ 361
ldxr_C 233
ldxr_C 74
ldxr_C 110
3pcg_O 408

2ahj _C 109

98

184

15

17

26

54

0 HHHCH

1 HHHH

4 M

4 M

4 M

1 YYHH

4 CCH

Fe

Fe

Fe

Fe

Fe

Fe

Fe

25 6 64 3 -1 -1 -1 eee.d 6 1dqi 0 0.3 17 ..... | z
5 175 4 -1 -1 -1 -1 eeed 5 1llox 1 0.2 2.4 .... | U 1.13.11.33
5 -1 -1 -1 -1 -1 -1 .e 6 ldxr 00120 .. | BBBB
iz -1 -1 -1 -1 -1 -1 .e 6 ldxr 0 0.1 20 .. | BBBB
26 -1 -1 -1 -1 -1 -1 .e 6 ldxr 00120 .. | BBBB
39 13 2 -1 -1 -1 -1 ..ee 5 3pcg 0 0.2 220 .... | U 1.13.11. 3;
3 1 -1 -1 -1 -1 -1 6 2ahj 0 0.2 1.7 | X BXB 4.2.1.84;

OXI DOREDUCTASE

OXI DOREDUCTASE

PHOTOSYNTHETI C R

PHDOSYNTHETI C R

PHOTOSYNTHETI C R

DO XYGENASE

LYA SE



no

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

cngpnane
leg9 A 81
1h2r L 84
1b71_A 158
ldxg_A 9
1rb9_

le5d_A 83
lute A 14
1r2f B 67
lute A 52
1b71_A 53
lafr_A 143
1r2f B 98
imty E 144
imty E 114
lafr_A 105
lguq_B 182
ldgi A 14
2hny_ A 58
1bk0_ 214
1ds1l A 144
le5d B 79
1mp_ 9
leg9 A 83
ldxr _C 124
leg9 A 208
4pah_ 285
lbou D 12
1cjx_D 161
2hny D 25
1cj x_A 161
lyge 499

6

nsp np nw nn dons

20

465

19

20

36

321

487

125

449

78

89

97

102

33

124

116

100

48

56

135

325

187

21

185

154

45

230

161

81

469

191

3 CC

2 CC

0 Cccc

0 CccC

0 CccC

1 DDHO

1 DDYH O

0 DEHE

1 DNHH O

0 EEEH

0 EEEH

0 EEEH

0 EEEH

0 EEH

0 EEHE

0 EHHH

0 EHHHCH

1 EHHHD

1 HDH

2 HEH

0 HEHDO

1 HEYY

4 HH

1 HHD

2 HHE

0 HHE

1 HHE

1 HHED

1 HHEO

1 HHH

met

Fe

Fe 465

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

Fe

sdl sd2 sd3 sd4 sd5 sd6 sd7

net al startaa | conf_efinov
-1 FE2 751 CYSA 81 dbbkakgbbabkba. . bbk. bbbka
-1 FE 1004 CYSL 84 kadaa-aaaaa
-1 FE 192 CYSA 158 bbbaakgbbbb. abbbk. baakgb
-1 FE 37 CYSA 9 bbbaakgbbbbbabbbkbbbbbgghb
-1 FE 54 CYS 6 bbbkakgb- bbbkakgh
-1 FE2 404 ASPA 83 bkkak- k. abg-babjb-.....
-1 FE1 501 ASPA 14 bbgkk-kj gabbkd-. bd. b
-1 FE 402 ASPB 67 aaaaa-aaaaaaaa-aaaaa
-1 FE2 501 ASPA 52 kjgab-bbaaa-bbabb-b..bd
-1 FE 193 GLUA 53 aaaaa-aaaaa- aaaaaaaa
-1 FE 364 GLUA 143 aaaaa- aaaaa- aaaaaaaa
-1 FE 403 GLUB 98 aaaaa-aaak.-aaaaaaaa
-1 FE 1 GLUE 144 aaaaa-aaaaa- kaaaaaaa
-1 FE 2 GLUE 114 aaaaa- aaaaaaaa
-1 FE 365 GLUA 105 aaakk-aaaaaaaa- aaaaa
-1 FE 351 GLUB 182 aaaaa-.bbbb-bb. bbbb
-1 FE 501 GLUA 14 b. bbabb-bbbbdbaab. b- bbbakkj b
-1 FE1 101 GLUA 58 aaaaa- aaaaaaaaa- aaaaaaaaak
-1 FE 350 H'S 214 bb. bbb.-bbbbb
-1 FE 341 H SA 144 bbbbbga- bbbbb
-1 FE1 404 HI SB 79 bk.kbkk-gdkba-k.abg-.....
-1 FE 310 H'S 9 kbbaa- bbaba- baaaaa
-1 FE1 751 HISA 83 bkakgbbabkba. . bbk. bbbkakgh
-1 FE 404 H SC 124 akak.-aaagg
-1 FE 752 H SA 208 aakaaaakaa- aakaa
-1 FE 425 H'S 285 aaaaaaaaaa- aaakb
-1 FE 502 H SD 12 .bkba-bbdga-kkaaa

-1 FE 629 H SD 161 babbb- babbb-bbbbb

-1 FE2 101 H SD 25 aaaaa- aaaaaaaaa- aaaaa

-1 FE 629 H SA 161 ba. bb-babbb-bbbbb-.....

-1 FE 840 H'S 499 aaaaaaaaaa- aaaaa



32

33

34

35

36

37

38

ldgi _B 16
llox_ 361
ldxr_C 233
ldxr_C 74
ldxr_C 110
3pcg_O 408

2ahj _C 109

98

184

15

17

26

54

0 HHHCH

1 HHHH

4 M

4 M

4 M

1 YYHH

4 CCH

Fe

Fe

Fe

Fe

Fe

Fe

Fe

-1 FE

-1 FE

-1 FE

502 HISB 16 ..abb-bbbbdbaab. b-bbbakkj b
840 H'S 361 aaaaaaaaaa- aaaaaaaak
403 METC 233 aaaaaaaaakgbbakaabbk
401 METC 74 aaaaaaaaaadaaaj akaabba

402 METC 110 aaaaaaaaaaaakdakak. kaj bbaaaaagg
600 TYRO 408 gbbdb- bbbbb- bbbbbbb

300 CYSC 109 bbba.....



cngpnane nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 his cn pdb cn2 rns res carbi othdon ecno

loac_A 524 165 3 0 O HHH o -1 2163 -1 -1 -1 -1 .eed 4 loac 0 0.1 2.0 .... | 1.4.3.6 oxi DOREDUCTASE
lehk_B 149 8 3 0 1 CcH o« 4 4 -1 -1 -1 -1 -1 ..d 4 lehk 1 0.3 2.4 ... |3 1.9.3.1; OADOREDUCTASE

lcyx_ 207 8 4 0 1 CocH Qu 2 2 4 -1 -1 -1 -1 ...d 5 1cyx 0 0.3 2.3 .... | J 1.10.3.-; ELECTRON TRANSPO
2cua_A 149 8 4 0 1 COCH Qu 2 2 4 -1 -1 -1 -1 ...d 5 2ua 00.4 1.6 .... | J 1.9.3.1; ELE CTRON TRANSPO
20cc_B 196 8 4 0 1 COCH Qu 2 2 4 -1 -1 -1 -1 ...d 5 2cc 00.2 23 .... | J 1.9.3.1; OXI DOREDUCTASE

leyx_ 172 39 3 0 1 HCC o 3% 4 -1 -1 -1 -1 -1d 4 lcyx 1 0.2 2.3 ... |3 1.10.3.-; ELECTRON TRANSPO
lehk_ B 114 46 4 0 1 HOOM o 3% 4 7 -1 -1 -1 -14d.. 5 1ehk 0 0.3 2.4 .... | J 1.9.3.1; oxi DOREDUCTASE
2cua_A 114 46 4 0 1 HOOM o 3% 4 7 -1 -1 -1 -1d.. 5 2ua 00316 .... | J 1.9.3.1; ELE  CTRON TRANSPO
20cc_B 161 46 4 0 1 HOOM o 3% 4 7 -1 -1 -1 -1d.. 5 2%cc 00.323 ... | J 1.9.3.1; OXI  DOREDUCTASE
2ma_ A 53 42 3 0 0 HCH w 3 3 -1 -1 -1 -1 -1dd 3 2na 1 0.3 24 ... | 1.4.99.3) ELE  CTRON TRANSPO
1a65 A 396 61 3 0 0 HCH o 5 5 -1 -1 -1 -1 -1dd 3 1a65 0 0.2 2.2 ... | 1.10. 3. 2; OxXI DOREDUCTASE
lpny_ 40 46 4 0 0 HCHM o« 38 3 5 -1 -1 -1 -1dd 4 1pny 0 0.3 1.5 .... | EIGFRON TRANSFE
1f56_A 34 50 4 0 0 HCHM u 40 5 5 -1 -1 -1 -1 d.d 4 1f56 0 0.3 2.0 .... | PIA PROTEI N

iplc_ 37 55 4 0 0 HCHM cu 47 3 5 -1 -1 -1 -1d.d 4 1plc 0 0.4 1.3 .... | CTREDE TRANSPO
laoz_A 445 72 4 0 0 HCHM o 62 5 5 -1 -1 -1 -1 d.d 4 laoz 0 0.4 1.9 .... | 1.10. 3. 3) oxi DOREDUCTASE( O
1ghg_ A 57 75 4 0 0 HCHM o 65 5 5 -1 -1 -1 -1 dd 4 1ghg 0 0.4 1.5 ... | EIGTRON TRANSFE
ljer_ 46 53 4 0 0 HCHQ u 43 5 5 -1 -1 -1 -1 d.d 4 ljer 20 0.2 1.6 .... | CTRENE TRANSPO

1e30A 85 63 4 0 0 HCHQ & 53 5 5 -1 -1 -1 -1dd 4 1e30 0 0.2 1.5 .... | RUSCYANI N

lbxa A 53 45 3 0 0 HOM o« 3 6 -1 -1 -1 -1 -1d 3 lbxa 0 0.5 1.3 ... | CTRCE TRANSPO
laoz_ A 60 388 2 0 1 HH cu38 -1 -1 -1 -1 -1 -1 ee 3 laocz 0 0.1 1.9 .. | U 1.10. 3. 3) OxXI DOREDUCTASE( O
iphm_ 107 65 3 0 0 HHH Qu 1 64 -1 -1 -1 -1 -1 ddd 3 1phm 0 0.2 1.9 ... | 1.14.17.3; MON OOXYGENASE
lyai B 45 80 3 0 0 HH Qu 2 78 -1 -1 -1 -1 -1 dee 3 1lyai 1 0.1 1.9 ... | 1.15.1.1; OXI  DOREDUCTASE

1ksi _A 442 161 3 2 0 HHH w2159 -1 -1 -1 -1 -1 eed 5 1ksi 0 0.3 2.2 ... | zz  1.4.3.6; oxI DOREDUCTASE
lla_ 173 31 3 0 0 HH cu 4 27 -1 -1 -1 -1 -1 eee 3 1la 200122 ... | GENDXWRANSPORT
1bt3_A 240 34 3 0 2 HH o 4 30 -1 -1 -1 -1 -1 eee 5 1bt3 0 0.4 2.5 ... | JU  1.10.3.1; oxi DOREDUCTASE
lla_ 324 40 3 0 O HH cu 4 36 -1 -1 -1 -1 -1 eee 3 1lla 20 0.2 2.2 ... | GENDXWRANSPORT
1bt3_A 8 30 3 0 2 HH o 21 9 -1 -1 -1 -1 -1 eee 5 1bt3 0 0.4 2.5 ... | Ju  1.10.3.1; oxi DOREDUCTASE
laoz_ A 62 446 3 0 1 HH Cu 42 404 -1 -1 -1 -1 -1 dee 4 laoz 0 0.2 1.9 ... | U 1.10. 3. 3) oxI DOREDUCTASE( O
1a65_ A 66 387 3 0 0 HH Cu 43 344 -1 -1 -1 -1 -1 dee 3 1la65 0 0.2 2.2 ... | 1.10. 3. 2; oxi DOREDUCTASE
lehk_A 233 50 3 0 1 HH cu 49 1 -1 -1 -1 -1 -1 dee 4 lehk 0 0.3 2.4 ... | U 1.9.3.1; oxXI DOREDUCTASE
20cC_A 240 51 3 0 1 HHH o 50 1 -1 -1 -1 -1 -1 dee 4 20cc 1 0.2 2.3 ... | U 1.9.3.1; OxXI DOREDUCTASE



32

33

34

35

36

37

laoz_A 106
lyai _C 45
la65_A 111
1phm_ 242
2trx_A 1

lgof _ 272

400

80

340

72

309

0

1

0

1

0

1

1 HHH

0 HHHH

1 HHHH

0 HHM

0 ##D

1 YHH

-1 eee

-1 deee

-1 eeee

-1 ee.

4 1laoz
5 1lyai
5 1la65
4 1phm
4 2trx

4 1gof

0 0.1 1.9

0 0.4 1.9

0 0.2 2.2

0 0.3 1.9

0 0.4 1.7

102 1.7

U

1.10.3.3)
1.15.1.1;

1.10.3. 2,

1.14.17. 3,

1.1.3.9)

(

DOREDUCTASE( O
DOREDUCTASE
DOREDUCTASE

OOXYGENASE

CTRON TRAMNEPO

(04

DOREDUCTASE( O



no

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

cngpnane
loac_A 524
lehk B 149
lcyx_ 207
2cua_A 149
20cc_B 196
leyx_ 172
lehk B 114
2cua_A 114
20cc_B 161
2ma A 53
la65_A 396
1pny_ 40
1f56_A 34
1plc_ 37
laoz_A 445
1ghg_A 57
ljer_ 46
1e30 A 85
lbxa_A 53
laoz_ A 60
1phm_ 107
lyai B 45
1ksi _A 442
Ula_ 173
1bt3_A 240
Ula_ 324
1bt3_A 88
laoz_ A 62
1a65 A 66
lehk A 233

20cc_A 240

nsp np nw nn dons

165

8

39

46

46

46

42

61

46

50

55

72

75

53

63

45

388

65

80

161

31

34

40

30

446

387

50

51

3

3

0

0

0 HHH

1 CCH

0 HCHM

0 HCHM

0 HCHM

0 HCHM

0 HCHM

1 HH

0 HHH

0 HHH

0 HHH

0 HHH

2 HHH

0 HHH

2 HHH

1 HHH

0 HHH

1 HHH

1 HHH

sdl sd2
-1 2 163
4 4 -1
2 2 4
2 2 4
2 2 4
35 4 -1
35 4 7
35 4 7
35 4 7
39 3 -1
56 5 -1
38 3 5
40 5 5
47 3 5
62 5 5
65 5 5
43 5 5
53 5 5
39 6 -1
388 -1 -1
1 64 -1
2 78 -1
2 159 -1
4 27 -1
4 30 -1
4 36 -1
21 9 -1
42 404 -1
43 344 -1
49 1 -1
50 1 -1

O 2 P Q2 oo P2 o f 0o oo Q2 02 L 002 o Q2 0 QP2 Q2 o0 Q9 o o P

-1

-1

sd3 sd4 sd5 sd6 sd7 netal

-1 QU

startaa | conf_efinov

801 HI SA 524 bbbbb

-1 CUl 802 CYSB 149 bbbkbbkj akakk

-1 CUl 201 CYS 207 bbbkbbkj adaak

-1 CU2 169 CYSA 149 bbbkbbkj akaak

-1 QU

229 CYSB 196 bbbd. bkj adakd

-1 G2 201 HS 172 bbbbb-bbbkbbkj a

-1 a2

-1 cul

g 2 2 8 2 2 o 8 2 @

-1 U

-1 Cu4

-1 U

-1 U

-1 QU

-1 U

802 HI SB 114 bbbbb- bbbkbbkj a- kkbbb
169 HI SA 114 bbbbb- bbbkbbkj a- akbbb
228 HISB 161 bbbbb- bbbd. bkj a- kddbb
0 HISA 53 bbbbb- bbbakdkk
1 HI SA 396 bbbbb-b. bkbakaaa

124 H'S 40 bgbbb- bbbaakaakgbbb

92 HI SA 34 gkbbb- bbbkbbgaaakgd. b
100 HI'S 37 bbbbb- bbbakkaakgbb.
701 H SA 445 bbbbb- bbbkbaaaaakgd. b
141 HISA 57 bbbbb- bbbkbbgaaakgbb.
110 H'S 46 gabbb- bbbkb. kaaakgdbb
156 HI SA 85 bbbbb- bbbkbbgaaakgb. b
107 HI SA 53 bbbbb- bbbakdkkbbb
703 HISA 60 bbbbb-bbbbb

357 H'S 107 ababbb-bbbba

152 HISB 45 bbbbbab- bbbab
650 HI SA 442 bbbbbbb- bbbbb

629 H'S 173 aaaaaakaa- aaaaa

-1 CU3 500 HI SA 240 aaaaaaaaa- aaaaa

-1 QU

630 H'S 324 daaaaaaaa- aaaaa

-1 CU2 500 HI SA 88 aaaaakkdgkbbbakdkabbbbabg. kkaaaaaaa

-1 CU3 702 HISA 62 bbbgb-.b. bd- bbkba

-1 QU

-1 QU

-1 QU

3 HISA 66 bbbgb-.b. bk-.bkba
803 HI SA 233 aaaaa- akkkka

517 HI SA 240 aaaaa- akkkdk



32

33

34

35

36

37

laoz_A 106
lyai _C 45
la65_A 111
1phm_ 242
2trx_A 1

lgof _ 272

400

80

340

72

309

0

1

0

1

0

1

1 HHH

0 HHHH

1 HHHH

0 HHM

0 ##D

1 YHH

-1 CU2 702 H SA 106 . bdbj-bbbgb-bbbbk

-1 QU

-1l

-1

-1 QU

-1 QU

152 H SC

2 H SA

358 HI'S

45 bbbbbab- j bbbd- bbbab
111 . bkbj - bbbbbgb- bb. bk

242 bbbb. ak- bbbbb

109 SERA 1 . kkb

700 TYR

272 bbgbb-. bgbb-b. ggb



o2}

~

cngpnane nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 his cn pdb cn2 rns res carbi othdon ecno

1j79_A 139 38 2 1 0 HH Zn -1 38 -1 -1 -1 -1 -1 .de 4 1j79 1 0.2 1.7 ... |z 3.5.2.3; HYD ROLASE
1ppt _ 1 0 2 0 0 #0 zZn 0 -1 -1 -1 -1 -1 -1 .. 2 1ppt 0 0.2 1.4 .. | CREATI C HORMPPAN

1hw7_A 232 2 2 0 0cCC Zn 2 -1 -1 -1 -1 -1 -1 .. 2 1hw7 0 0.2 2.2 .. | PERONEHA

1h7n_A 133 10 3 1 0 CCC zZn 2 8 -1 -1 -1 -1 -1 ... 4 1h7n 0 0.1 1.6 ... |z 4.2.1.24; DEH YDRATASE
lalr_A 123 48 3 1 0 CCC Zzn 2 46 -1 -1 -1 -1 -1 ... 4 lalr 0 0.2 2.5 ... |z AL RREEIN

1i3j _A 151 16 4 0 0 COCC zn 2 11 3 -1 -1 -1 -1 .... 413 00122 ... | 3.1.-.-; HVRDL ASE/ DNA
20cc.F 60 25 4 0 0 COCC zn 2 20 3 -1 -1 -1 -1 .... 4 2%cc 00123 ... | 1.9.3.1; OXDOREDUCTASE
1e3j A 96 14 4 0 0 OCCC zn 3 3 8 -1 -1 -1 -1 .... 4 1e3 0 0.2 2.3 .... | DOREDUCRASE

lhet _A 97 14 4 0 0 CCCC zn 3 3 8 -1 -1 -1 -1 .... 4 1het 0 0.2 1.1 .... | 1.1.1.1; OKREDUCTASE
1zme_.C 34 16 4 0 1 OCCC zn 3 7 6 -1 -1 -1 -1 .... 5 1zme 0 0.4 2.5 ... | J @DVX ( TRANSCR
ilhwt_ C 64 17 4 0 1 ©CCC zn 3 7 7 -1 -1 -1 -1 .... 5 1w 0 0.3 2.5 ... | J ROBM ( ACTI VAT
1f4l _A 145 16 4 0 0 COocC zZn 3 10 3 -1 -1 -1 -1 .... 4 1f4 0 0.3 1.9 .... | 6.1.1.10; HYD ROLASE
ldsz_A1135 20 4 0 0 CCCC zZn 3 14 3 -1 -1 -1 -1 .... 4 1dsz 0 0.1 1.7 .... | TSERI PTI OV DN
1dcq_A 264 23 4 0 0 COCC zZn 3 17 3 -1 -1 -1 -1 .... 4 1deqg 0 0.1 2.1 .... | WET BI NDI NG PR
lee8_A 238 23 4 0 0 COCC zZn 3 17 3 -1 -1 -1 -1 .... 4 lee8 0 0.1 1.9 .... | DBANDI NG PROT
irmd_ 26 23 4 0 0 CCCC zn 3 17 3 -1 -1 -1 -1 .... 4 1rmd 0 0.1 2.1 .... | - EDN®I NG PROT
1zin_ 130 23 4 0 0 OCCC zn 3 17 3 -1 -1 -1 -1 .... 4 1zin 0 0.1 1.6 .... | 2.7.4.3; PH@PHOTRANSFERA
vfy A 192 33 4 0 0 COCC zZn 3 27 3 -1 -1 -1 -1 .... 4 1vfy 00.1 1.1 .... | NERERT PROTEI
le7l_A 23 38 4 0 0 OCCC zZn 3 32 3 -1 -1 -1 -1 .... 41e7 00.1 1.3 .... | 3.1.-.-; ENDNUCLEASE
lile. 461 43 4 1 0 ©CCC zn 3 38 2 -1 -1 -1 -1 .... 5 1lile 0 0.8 2.5 .... | z NOACMMH TRNA S
lhxr A 23 74 4 0 0 OCCC zZn 3 68 3 -1 -1 -1 -1 .... 4 1hxr 0 0.1 1.6 .... | ALMET NDI NG PR
lile_ 181 211 4 1 0 COCC Zn 3205 3 -1 -1 -1 -1 .... 5 1lile 00.7 2.5 .... | z N@ATYL- TRNA S
amt2_ 15 14 4 0 0 OCCC Zn 4 5 5 -1 -1 -1 -1 .... 4 4mt2 0 0.2 2.0 .... | ALLMET ONEI N
1j8f_A 195 29 4 0 0 COCC zZn 5 21 3 -1 -1 -1 -1 .... 4 1jsf 00.1 1.7 .... | E BESULATI ON,
1gf8_A 109 31 4 0 0 COCC zZn 5 23 3 -1 -1 -1 -1 .... 4 1gf8 0 0.1 1.7 .... | 2.7.1.37; TRA  NSFERASE
1d09_ B 109 32 4 0 0 COCC Zn 5 24 3 -1 -1 -1 -1 .... 41d09 0 0.1 2.1 .... | 2.1.3.2; TRA  NSFERASE
1hc7_A 427 34 4 0 0 COCC zZn 5 26 3 -1 -1 -1 -1 .... 4 1hc7 0 0.1 2.4 .... | 6.1.1.15; AM NOACYL- TRNA S
an2_ 7 19 4 0 0 CocC Zn 6 2 11 -1 -1 -1 -1 .... 4 4nt2 0 0.1 2.0 .... | ALLMET ONEI N
1dsz_A1171 19 4 0 0 cocc Zn 6 10 3 -1 -1 -1 -1 .... 4 1dsz 0 0.1 1.7 .... | TSERI PTI OV DN
1a5t_ 50 15 4 0 0 CCCC zn 9 3 3 -1 -1 -1 -1 .... 4 1a5t 0 0.1 2.2 .... | 2.7.7.7; CZIMNGER

1zne_C 34 26 4 0 1 cccc Zn 16 3 7 -1 -1 -1 -1 .... 5 1zme 0 0.4 2.5 .... | J COMLEX ( TRANSCR



32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

a7

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

lhwt _C 64
lpud_ 318
2hrv_A 52
la8h_ 127
1vfy_A 176
la73_ A 41
1fn9 A 51
1g73_C 300
1ptq_ 244
la73_A 125
lali A 137
lali_A 165
lgug_ A 52
1rmd_ 91
lali_A 107
lclc_ 155
1g5c_A 32
lekj D 160
1g71_A 106
1rmd_ 41
1d0og_A 40
1tup_A 176
lvsr_A 66
1rmd_ 2
lkev_A 37
1le3j A 41
lkev_B 37
1bs4_C1090
levl _A 334
1lczf_B 308
1frp_A 118
lete B 40

1cy5_A 27

29

31

62

20

27

69

22

27

28

13

20

20

112

21

22

42

58

63

11

23

24

66

51

29

113

26

113

46

177

28

162

1 CCcCC

0 CCCH

0 CCCH

0 CCCH

0 CCCH

0 CCCH

0 CCHC

0 CCHC

0 CCHC

0 CCHC

0 CCHH

0 CCHH

0 CCHH

0 CCHH

0 CCHH

0 CCHH

0 CHC

0 CHC

0 CHCC

0 CHCC

0 CHCC

0 CHCC

0 CHCC

0 CHD

0 CHE

0 CHED

1 CHH

2 CHH

0 DD

1 DDE

0 DE

0 DE

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

17 3
2 3
2 58
3 14
3 21

59 5
3 17
3 17
3 22
7 2
3 13
3 13
3 60

5 12
5 13

18 1

55 3

60 3
2 6

2 18
3 18
3 59
5 2
4 23

22 91
25 1

22 1

42 4

51 126
28 -1
3 159

2 -1
13 -1

. ee

. ee

.dd

. ee

. ee

. de

d

5 1hwt
4 1pud
4 2hrv
4 1a8h
4 1vfy
4 1l1a73
4 1fn9
4 1973
4 1ptq
4 1l1la73
4 1lali
4 1lali
4 1guq
4 1rmd
4 1lali
4 1clc
4 1g5c
3 1lekj
4 1g71
4 1rmd
4 1doq
4 1tup
4 1vsr
4 1rmd
3 1lkev
4 1le3j
4 1lkev
4 1bs4
5 levl
3 lczf

5 1frp

3 lete

3 1cys

0 0.1 1.6

0 0.1 1.8

0 0.1 2.1

0 0.1 1.6

0 0.3 1.9

0 0.1 2.1

0 0.1 1.9

0 0.2 2.3

0 0.1 2.1

0 0.2 1.7

0 0.1 2.2

0 0.2 1.8

0 0.1 2.1

10120

0 0.2 2.3

0 0.3 2.0

0 0.1 1.9

0 0.3 1.5

10117

0 0.4 2.0

1 0.3 2.2

0 0.3 1.3

2.4.2.29;
3.4.22.29;

6.1.1.10;

2.7.1.-;

2.7.7.10;

1.1.1.2;
U 3.5.1.31;
BU 6.1.1.3;
z 3.2.1.15

uz 3.1.3.11)

@NEX ( ACTI VAT
TRA  NSFERASE
HYD ROLASE
AM  NOACYL-TRNA S
WNBRORT PROTE!
@NEX (HOM NG
USAIRRAL  PROT
APTOS| S/ APOPTO
PHOSPHOTRANSFERA
@NEX (HOM NG
CBMEX (ZINC FI
CBMEX (ZINC FI
NUC LEOTI DYLTRANS
PRIANDI NG PROT
CBMEX (ZINC FI
GLY COSYL HYDROLA
LYA SE
LYASE
LRERTI ON
-BWADI NG PROT
TRA  NSFERASE
@EEX (TUMOR S
HYD ROLASE
-BNADI NG PROT
OXI  DOREDUCTASE
DOREBUCTASE
oXi DOREDUCTASE
HYD ROLASE
LIG ASE
HYD ROLASE

HYD ROLASE( PHOSPH

OKINE  CYT

PTCSPG



65 lete C 14
66 lanp_ 117
67 1cg2 A 141
METALLOCARBOXYPE
68 1gh5_ B 58
69 1lush_ 41

70 1sm _A 88

71 1led8_A 327

72 lew2_A 316
73 lah7_ 55
74 1akO_ 45
75 1ush_ 84

76 1byf_A 52
77 1llam_ 255
78 lew2 A 42
79 1itaf_B 31
80 1noy B 114
81 1d8w B 234
82 1gtw A 145
83 3cao_A 26
84 lec5_A 10
85 lete_ C 58
86 1lcvr_A 152
87 1bf6_A 125
88 1dgqs_B 194
89 le4c_P 73

90 1a2p_C 60

91 lctt_ 102
92 1btk_A 143
93 1gpc_ 64
94 1iptq_ 231
95 lanp_ 97
96 1cg2 A 112

64

139

244

115

213

137

85

116

67

75

168

74

79

315

210

100

116

29

22

59

61

93

82

30

22

26

49

82

88

0 DHHD

0 DHHD

2 DNHH

0 ED

1 ED

0 EDHD

0 EDHE

0 EE

0 EEH

0 EH

0 EH

0 EHH

2 EHH

0 EHHH

0 EK

0 HDE

Zn 64 -1 -1
Zn 35 104 -1
Zn 35 209 -1
Zn 1 75 39
Zn 2 41 170
Zn 1 136 -1
Zn 4 81 -1
Zn 4 112 -1
Zn 14 49 4
Zn 15 56 4
Zn 32 101 35

Zn 74 -1 -1
Zn 77 0 2
Zn 50 265 -1

Zn 4 -1 -1
Zn 210 -1 -1
Zn 33 27 40
Zn 34 37 45

Zn 3 -1 -1
Zn 26 3 -1

Zn 22 -1 -1
Zn 59 -1 -1
Zn 33 28 -1
Zn 77 16 -1
Zn 19 2 61

Zn 2 -1 -1
Zn 27 3 -1
Zn 11 1 10
Zn 13 10 3
Zn 30 3 16

Zn 20 62 -1
Zn 29 59 -1

-1 .. 2 lete
-1 ..e 4 lanp
-1 ..e 4 1cg2
-1 .e.e 5 1qgh5
-1 .e 5 1lush
-1 .ee 5 1sm
-1 .ee 5 led8
-1 .ee 5 lew2
-1 .de. 5 lah7
-1 .de. 4 1lakO
-1 ..ed 6 1ush
-1 .. 4 1byf
-1 ... 6 1l am
-1 ... 4 lew2
-1 .. 3 1taf
-1 L. 3 1lnoy
-1 ..d. 4 1d8w
-1 ..d. 5 1qgtw
-1 .. 2 3cao
-1 ..d 3 lech
-1 .e 3 lete
-1 .e 3 1lcvr
-1 .de 3 1bf6
-1 .ee 5 1dgs
-1 .eee 5 le4dc
-1 L. 3 la2p
-1 d.. 4 lctt
-1.d 4 1btk
-1 e 4 1gpc
-1.d 4 1ptq
-1l e 4 lanp
-1 e 4 1cg2

00222 .. |

0 0.3 1.8 .h. |z
0 0.2 25 .h. |z
00215 ... | z
00217 ... | U
00217 ... | zz
0 0.4 1.8 b.. | w
0 0.4 1.8 b.. | W
00215 ... | z
0 0.5 1.8 .... |
00317 .... | w
10420 .. | W
00416 .... | Jz
104 1.8 b.. | U
00.420 .b | z
0 0.6 2.2 .. | U
00116 .... |
00210 .... | z

104 1.6 b |

0 0.2 2.5 b.. |

0 0.6 2.2 .. | z
10520 .. | z
00217 ... |
00118 ... | w
00217 .... | z
0 0.2 1.5 b. | z
00222 ... |z
00116 ... |
00422 ... |

0 0.320 .... |
00218 ..b |z
0 0.2 25 ..b |z

3.4.11.10)

3.4.17.11;

3.1.2.6;
3.1.3.5;
3.5.2.6;
3.1.3.1;
3.1.3.1
3.1.4.3;
3.1.30.1

3.1.3.5;

3.4.11.1

3.1.3.1

2.7.7.7;
5.3.1.14;

3.1.21. 2;

3.4.22.37,

4.6.1.3;

4.1.2.17;
3.1.27.-;

3.5.4.5) C

2.7.1.112;

2.7.1.-;
3.4.11.10)

3.4.17.11;

OKINE CYT
HYD RCOLASE( AM NOP
HYD ROLASE
HYD ROLASE
HYD ROLASE
HYD ROLASE
HYD ROLASE
HYD ROLASE
END ONUCLEASE
HYD ROLASE

ARSUEl NDI NG PR
HYD ROLASE ( ALPHA
HYD ROLASE

PLEX (T0®M TRA

comMm PLEX ( NUCLEOT
1 SO MERASE
HYD ROLASE

CTRON THANSPO
NOV@EPROTEI N
OKI NECYT
HYD ROLASE
BREOTRI ESTERA
LYA SE
ALD OLASE (CLASS
RINRJCL EASE
HYD ROLASE
TRA NSFERASE
BIANDI NG PROT
PHO SPHOTRANSFERA
HYD ROLASE( AM NOP

MVET ALLOCARBOXYPE



97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

1j9y_A

1i 76_A

1vhh_
11 bu_
1qtw A
2cua_B
11 _P
lak0_
2a0b_
lpyt B
2ctc_
1dg3_A
1fio_A
lhzy_A
1j79_A
1j98_A

1l ba_

79

147

141

154

182

117

160

15

728

69

69

156

75

201

16

54

17

1i a9_A1751

lhzy_B
1c7k_A
1g12_A
lak0_

leu3_A
1f0j _A
1hs6_A
lezm_

11 P
ldmt A
1hr6_B
1qtw A
1bf6_A
lpsz_A

lkoq_A

55

83

117

126

162

238

295

140

474

583

70

69

12

67

92

42

15

42

43

49

166

30

127

127

29

234

72

113

63

246

10

13

27

42

154

23

24

29

63

80

76

231

213

19

HDE

HDH

HDH

HDH

HDH

HE

HE

HE

HEE

HEH

HEH

HH

HH

HH

HH D

HHC

HHC

HHCC

HHD

HHD

HHD

HHD

HHD

HHDD

HHE

HHE

HHE

HHE

HHE

HHE

HHED

HHED

HHH

4 1j9y 0 0.2 1.9
3176 0 0.1 1.2
4 1vhh 1 0.1 1.7
4 1lbu 0 0.2 1.8

5 1gtw 0 0.2 1.0

2 2cua 1 0.5 1.6

3 1lili 0 0.2 2.3

3 1ak0 0 0.3 1.8
3 2a0b 1 0.1 1.6
4 1pyt 0 0.4 2.3

4 2ctc 0 0.2 1.4

2 1dg3 0 0.2 2.1

2 1fio 0 0.2 2.1

5 lhzy 0 0.2 1.3
5 1j79 0 0.2 1.7
4 1j98 0 0.1 1.2
4 1llba 0 0.6 2.2
4 1lia9 0 0.2 2.0
5 lhzy 0 0.1 1.3
4 1c7k 0 0.1 1.0
5 1912 0 0.2 1.6
4 lakO 0 0.4 1.8
3 leu3 1 0.1 1.7
5 1fQj 0 0.2 1.8
5 1lhs6 1 0.2 2.0
4 lezm 1 0.2 1.5
4 1ili 0 0.4 2.3
4 1dnmt 0 0.4 2.1
4 1hr6 0 0.1 2.5
4 1qtw 0 0.1 1.0
4 1bf6 0 0.3 1.7
4 1psz 1 0.3 2.0

4 lkoq 0 0.2 1.9

3.2.1.78;

3. 4. 24. 34,

3.4.17.8
3.1.21.2;
1.9.3.1;
3.4.24.16;
3.1.30.1
2.7.3.-;
3.4.17.1;

3.4.17.1)

3.1.8.1;

3.5.2.3;

3.5.1.28)
2.7.1.37;
3.1.8.1;
3.4.24. -
3.4.24.20

3.1.30.1

3.1.4.17;
3.3.2.6;
3.4.24.26)
3.4.24.16;
3.4.24.11;
3.4.24.64;

3.1.21.2;

4.2.1.1;

NALIG NG PROTE

ECERON  TRANSPO

SENSORY TRANSDUC

NARY COWPLEX

ROLASE( C- TERM

BRANEMHROTEI N

NALIGNG PROTEI

ROLASE( ACTI NG

| NME SYSTEM

PHO SPHOTRI ESTERA

IMM  UNE SYSTEM



130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

2bc2_A 86

1sm_A 84
1i 76_A 197
Um_ 264
1b66 B 23
1ton_ 57
lbkc_E 405
1gh5 B 54
infmA 63
lyai _A 70
ltoa A 68
1llam_ 250
1bOn_A 1
llam 173
lpmi 111
taf B 45
1j9y_A 208
1ak0_ 1
lcal_ 1
lah7_ 1
1fio A 30
1ge3_A 2

63

76

10

70

27

42

10

80

20

21

211

84

63

98

174

112

119

129

121

HHH
HHH
HHH
HHH
HHH
HHH
HHH
HHHD
HHHD
HHHD
HHHD
KDDE

#OE

QHEH

RHDE
#OHD
#OHD
#OHD
##H

##H

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

2 61 -1
2 74 -1
4 6 -1
4 66 -1

25 2 -1

0 2 -1
4 6 -1
2 54 24
8 9 3
9 9 3

65 66 80
5 18 61
0 63 -1

98 -1 -1
2 25 147
0o -1 -1
3 72 37
0 5 114
0 10 119
0 13 108
1 0 -1
1 0 -1

ede

ede

eee

eee

eee

eee

eee

ede.

5 2bc2
4 1sm
5 1i 76
4 1n
4 1b66
3 1lton
5 1bkc
5 1gh5
4 1nfm
4 1lyai
4 1toa
6 1l am
4 1bOn
3 1llam
5 1pm
4 1t af
4 1j9y
4 1akO
5 lcal
5 1ah7
3 1fio

5 1qge3

0 0.3 1.7

10217

0 0.3 1.2

20 0.4 1.9

0 0.5 1.9

0 0.1 1.8

0 0.4 2.0

0 0.3 1.5

10110

10219

0 0.3 1.8

0 0.4 1.6

10219

22 0.7 1.6

10117

0 0.5 2.0

0 0.4 1.9

0 0.4 1.8

0 0.5 1.9

10215

0 0.2 2.1

0 0.5 1.5

Y4

uJ

uJ

z

Jz

|B 2z

3.5.2.6;
3.5.2.6;
3.4.24. 34,
3.4.24.36
4.6.1.10;

NUMBER NO

3.1.2.6;
1.15.1. 1,

1.15.1. 1,

3.4.11.1

3.4.11.1

5.3.1.8

3.2.1.78;
3.1.30.1
3.1.4.3;

3.1.4.3;

3.1.1.-;

HYD ROLASE
HYD ROLASE
HYD ROLASE
LEI SHVANCOLYSI N
TET RAHYDROBI OPTE
HYD ROLASE( SERI NE

ZN-ENDOPEPTI DASE

HYD ROLASE
OXI DOREDUCTASE
OXI DOREDUCTASE

BIN DI NG PROTEI N
HYD RCOLASE ( ALPHA
NSTRAPTI ON  RE
HYD RCOLASE ( ALPHA
1 SO MERASE

PLEX GOWO TRA

HYD ROLASE
END ONUCLEASE

HYD ROLASE

HYD ROLASE

BRANBVERROTEI N

HYD ROLASE



al

o2}

~

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

cngpnane nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 netal startaa | conf_efinov

1j 79_A 139 38 2 1 O HH Zn -1 38 -1 -1 -1 -1 -1 ZN 401 H SA 139 bbbbb

1ppt _ 1 0O 2 0 0 #0 Zn o -2 -1 -1 -1 -1 -1 2N 1 ALY 1 . bb

lhw7_A 232 2 2 0 0cCcC Zn 2 -1 -1 -1 -1 -1 -1 ZN 240 CYSA 232 bbbk...

1h7n_A 133 10 3 1 0 ccC Zn 2 8 -1 -1 -1 -1 -1 ZN 1342 CYSA 133 bb. kakkbakgbkbb

lalr_A 123 48 0 CCC Zn 2 46 -1 -1 -1 -1 -1 ZN 901 CYSA 123 bbbkkgb- bbbkk

1i 3j _A 151 16 0 CcCC Zn 2 11 3 -1 -1 -1 -1 ZN 100 CYSA 151 .bbakgbbbbkkbabbaakbb

2occ_F 60 25 0 CcCC Zn 2 20 3 -1 -1 -1 -1 ZN 99 CYSF 60 bbbbabadbkbbbb. bbbb. bbbbbaakgb
le3j _A 96 14 0 CccC Zn 3 3 8 -1 -1 -1 -1 ZN 901 CYSA 96 bbagkbaaaakgdakkbad

lhet _A 97 14 0 CccCC Zn 3 3 8 -1 -1 -1 -1 ZN 401 CYSA 97 bbagkbaaakbaabkdbkk

1zne_C 34 16 1 CcCcC Zn 3 7 6 -1 -1 -1 -1 ZN 1 CYSC 34 bbbaaaaakgbbbkjj . bbaa

lhwt _C 64 17 1 CccC Zn 3 7 7 -1 -1 -1 -1 ZN 1 CYSC 64 kbbaaaaaagbbbkgbbabbaa

1f4l _A 145 16 0 cccc Zn 3 10 3 -1 -1 -1 -1 ZN 701 CYSA 145 .bbaakgbbgbbj kbbkakgb
ldsz_A1135 20 0 cccc Zn 3 14 3 -1 -1 -1 -1 ZN 1121 CYSA1135 ..baakgbbbkj bbggbbbbaaaaa
ldcq_A 264 23 0 Cccc Zn 3 17 3 -1 -1 -1 -1 ZN 600 CYSA 264 kbbakkgbbgbkbbbakkgbbbbaaaaa
lee8 A 238 23 0 cccc Zn 3 17 3 -1 -1 -1 -1 ZN 501 CYSA 238 bbbkakgbbbbbbbbgg. bbb. baaadg
1rmd_ 26 23 0 CCccC Zn 3 17 3 -1 -1 -1 -1 ZN 118 CYS 26 kbbkakgbbbbgbbbbakgbbbbaaaaa
1zin_ 130 23 0 CccC Zn 3 17 3 -1 -1 -1 -1 ZN 219 CYS 130 bbbaakgbbbbaaa. bbabbgbbaakgb
1vfy_A 192 33 0 cccc Zn 3 27 3 -1 -1 -1 -1 ZN 300 CYSA 192 bbbkakgb-bbbaaaaa

le7l _A 23 38 0 CcCCC Zn 3 32 3 -1 -1 -1 -1 ZN 1165 CYSA 23 gbbaakgb-bbbaaaaa

lile_ 461 43 0 CcCC Zn 3 38 2 -1 -1 -1 -1 ZN 1102 CYS 461 bbba....-bbbak.b

lhxr _A 23 74 0 CcCC Zn 3 68 3 -1 -1 -1 -1 ZN 200 CYSA 23 bbbkakgb-bbbaakgb

lile_ 181 211 0 cccc Zn 3 205 3 -1 -1 -1 -1 ZN 1101 CYS 181 bbbaaag. - bbbkabkb

4ant 2_ 15 14 0 CcCC Zn 4 5 5 -1 -1 -1 -1 ZN 67 CYS 15 bdaggkbkbadbkbkkbdb

1j8f _A 195 29 0 Cccc Zn 5 21 3 -1 -1 -1 -1 ZN 1001 CYSA 195 bbbkbakagbbbbaaaaaaaaakgbbbbbkakgb
1gf 8_A 109 31 0 cccc Zn 5 23 3 -1 -1 -1 -1 ZN 216 CYSA 109 jbbkbakkgg- bbbaa. . .

1d09_B 109 32 0 cccc Zn 5 24 3 -1 -1 -1 -1 ZN 1313 CYSB 109 bbbkbakbaa- bbbaakgb

lhc7_A 427 34 0 Cccc Zn 5 26 3 -1 -1 -1 -1 ZN 490 CYSA 427 bbagbaaaaa-.bbaakgb

ant2_ 7 19 0 Ccccc Zn 11 -1 -1 -1 -1 2N 68 CYS 7 bkbbdkgkbdaggkbkbadbkbkk
ldsz_Al1171 19 0 CccC Zn 6 10 3 -1 -1 -1 -1 ZN 1122 CYSA1171 bbbk. kgkbbbbakkakabaaaaa

la5t _ 50 15 0 CCcC Zn 9 3 3 -1 -1 -1 -1 ZN 501 CYS 50 akbkdbb. kbbagabaaaaa

1zne_C 34 26 1 CcCcC Zn 16 3 7 -1 -1 -1 -1 ZN 2 CYSC 34 bbbaaaaakgbbbkj j.bbaaaaakgbbbbb



32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

lhwt _C 64
lpud_ 318
2hrv_A 52
la8h_ 127
1vfy_A 176
la73_ A 41
1fn9 A 51
1g73_C 300
iptq_ 244
la73_A 125
lali A 137
lali_A 165
lgug_ A 52
1rmd_ 91
lali_A 107
lclc_ 155
1g5c_A 32
lekj D 160
1g71_A 106
1rmd_ 41
1d0og_A 40
1tup_A 176
lvsr_A 66
1rmd_ 2
lkev_A 37
1le3j A 41
lkev_B 37
1bs4_C1090
levl _A 334
1lczf_B 308
1frp_A 118
lete B 40

1cy5_A 27

29

31

62

20

27

69

22

27

28

13

20

20

112

21

22

42

58

63

11

23

24

66

51

29

113

26

113

46

177

28

162

1 CCcCC Zn
0 CCCH Zn
0 CCCH Zn
0 CCCH Zn
0 CCCH Zn
0 CCCH Zn
0 CCHC Zn
0 CCHC Zn
0 CCHC Zn
0 CCHC Zn
0 CCHH Zn
0 CCHH Zn
0 CCHH Zn
0 CCHH Zn
0 CCHH Zn
0 CCHH Zn
0 CHC Zn
0 CHC Zn
0 CHCC Zn
0 CHCC Zn
0 CHCC Zn
0 CHCC Zn
0 CHCC Zn
0 CHCH Zn
0 CHD Zn
0 CHE Zn
0 CHED Zn
1 CHH Zn
2 CHH Zn
0 DD Zn
1 DDE Zn
0 DE Zn
0 DE Zn

17 3
2 3
2 58
3 14
3 21

59 5
3 17
3 17
3 22
7 2
3 13
3 13
3 60

5 12
5 13

18 1

55 3

60 3
2 6

2 18
3 18
3 59
5 2
4 23
22 91
25 1

22 1

42 4

51 126

28 -1
3 159

2 -1
13 -1

-1

-1 ZN 2 CYSC 64 kbbaaaaaagbbbkgbbabbaaaaakgkakkbbb
-1 ZN 400 CYS 318 kkbkbaakka-aaaaa

-1 ZN 143 CYSA 52 bdbkbkb-bbbaa. b

-1 ZN 1000 CYS 127 bbbaaagbbbbaaabdg. bbabggb

-1 ZN 301 CYSA 176 kbbkakgbbbbakbbbbbbkakgbbbbaakdk
-1 ZN 202 CYSA 41 bbbbb-bkkgbakbkbkkkbb

-1 ZN 1001 CYSA 51 bbbkkkgbbk. baakgbkbbbbbbbkg

-1 ZN 501 CYSC 300 bbbaakgbbbbgbbabbbaaaaaaaadakbka
-1 ZN 2 CYS 244 bbbkakgbbbbj abga. bbbaakgbbbbakkak
-1 ZN 201 CYSA 125 akbkj kkkgbkbabbbkb

-1 ZN 202 CYSA 137 bbbkakgbbbabaaaaaaaakaaag

-1 ZN 203 CYSA 165 bbbaakgbbbabaaaaaaaakkkb.

-1 ZN 350 CYSA 52 aabkkbbg-kbkkb-bkbb.

-1 ZN 120 CYS 91 bbbkbbgbdbbbbaakaaaaaakbbb

-1 ZN 201 CYSA 107 bbbkbakbkbbbabaaaaaaaaaaakg

-1 ZN 594 CYS 155 kbbgb-bbbgkk-j bba.

-1 ZN 1001 CYSA 32 bbbkb- bbbbgagk

-1 ZN 4004 CYSD 160 bbbkb-bbbbgbaa

-1 ZN 339 CYSA 106 babdbbbgbbbaaaaa

-1 ZN 119 CYS 41 bakgbbbbaaaaaaaaaaaj dbbaakgb
-1 ZN 151 CYSA 40 .bbkabbbabbkbbbbaakgbb. bkk. gb
-1 ZN 951 CYSA 176 bbbaaaak- bkbbakbbg

-1 ZN 201 CYSA 66 bbaaakgbkbkk-baaaa

-1 ZN 117 CYS 2 . kaakbbbkkkbabdbbaaaaaakbbkakgbbb

-1 ZN 353 CYSA 37 bbbaa-b..b.-aa. aa
-1 ZN 902 CYSA 41 bbbaaaaaaaakg. k. kbbbabbbbb. . bbb
-1 ZN 353 CYSB 37 bbbaa-b..b.b-aa.aa
-1 ZN 2003 CYSC1090 bb. ak- aaaaaaakk
-1 ZN 1 CYSA 334 bkaaa-b. bbb-bbbbb
-1 ZN 504 ASPB 308 bbgbbbbgbbj bbbkkbbabbbbbbbgkbbgbb

-1 ZN 5 ASPA 118 bbbabbga- akaaa

-1 ZN 1137 ASPB 40 bbbbaaa

-1 ZN 102 ASPA 27 aaaaaaaagkbbaaaaaa



lete_C 14 64 2 0 0 DE Zn 64 -1 -1 -1 -1 -1 -1 ZN 2136 ASPC 14 bkkaa-aaaka

lanmp_ 117 139 3 1 0 DEH Zn 35 104 -1 -1 -1 -1 -1 ZN 501 ASP 117 aabda- gakkg- kbgbk

1cg2_A 141 244 3 1 0 DEH Zn 35 209 -1 -1 -1 -1 -1 ZN 500 ASPA 141 aabda- dakdg- gbgbk

1gh5_.B 58 115 4 1 0 DHDH Zn 1 75 39 -1 -1 -1 -1 ZN 262 ASPB 58 bakakk- k. kab-babdk

lush_ 41 213 4 0 1 DHDQ Zn 2 41 170 -1 -1 -1 -1 ZN 600 ASP 41 b. gaggd- kj gab- . kgbb

1smi _A 88 137 3 2 0 DHH Zn 1136 -1 -1 -1 -1 -1 ZN 268 ASPA 88 bakaka-babaa

led8_A 327 85 3 0 2 DHH Zn 4 8 -1 -1 -1 -1 -1 ZN 450 ASPA 327 kaaaaaakg- bbbbk

lew2_A 316 116 3 0 2 DHH Zn 4 112 -1 -1 -1 -1 -1 ZN 1001 ASPA 316 kaaaaaakg- bbbbk

lah7_ 55 67 4 1 0 DHHD Zn 14 49 4 -1 -1 -1 -1 ZN 246 ASP 55 aakkb- akkb. - aaaaaaakk

lak0_ 45 75 4 0 0 DHHD Zn 15 56 4 -1 -1 -1 -1 ZN 271 ASP 45 aaaaa- kkkbb- aaaaaaaak

lush_ 84 168 4 0 2 DNHH Zn 32 101 35 -1 -1 -1 -1 ZN 601 ASP 84 kj gab- bbakk- bbda. - b. . kg

lbyf _A 52 74 2 0 2 DO Zn 74 -1 -1 -1 -1 -1 -1 ZN 302 ASPA 52 gbbbb-.....

llam_ 255 79 4 1 1 DODE Zn 77 0 2 -1 -1 -1 -1 ZN 488 ASP 255 abbkg-bkkdaaa

lew2_ A 42 315 3 O 1 DSD Zn 50 265 -1 -1 -1 -1 -1 ZN 1002 ASPA 42 bbbgd-bbaaa-bba.b

ltaf _B 31 4 2 1 0 ED Zn 4 -1 -1 -1 -1 -1 -1 ZN 2001 GLUB 31 aaaaaaaaa

lnoy_B 114 210 2 O 1 ED Zn 210 -1 -1 -1 -1 -1 -1 ZN 2 GLUB 114 bbbbb- aaaaa

1d8w B 234 100 4 O O EDHD Zn 33 27 40 -1 -1 -1 -1 ZN 450 GLUB 234 bbbbb- bbbak- bbbb. - bbdbb

lgtw A 145 116 4 1 O EDHE Zn 34 37 45 -1 -1 -1 -1 ZN 303 GLUA 145 bbbbb-bbbaa-. bbbb- bbdbk
3cao_A 26 3 2 0 0 EE Zn 3 -1 -1 -1 -1 -1 -1 ZN 114 GLUA 26 aaaaaaak

lec5_A 10 29 3 0 0 EEH Zn 26 3 -1 -1 -1 -1 -1 ZN 50 GLUA 10 akaaaaaaaaaaaaaaaghaaaaaaaaaaaaaaa
lete_C 58 22 2 1 0 EH Zn 22 -1 -1 -1 -1 -1 -1 ZN 2135 GLUC 58 aaaaaaadbbaaaaaaaaaaaaakaaa
lcvr_A 152 50 2 1 0 EH Zn 59 -1 -1 -1 -1 -1 -1 ZN 731 GLUA 152 bkbj.-b.b.b

1bf6_A 125 61 3 0 O EHH Zn 33 28 -1 -1 -1 -1 -1 ZN 2 GLUA 125 b. bbb- bbbbb- bbgkd

1ldgs_B 194 93 3 0 2 EHH Zn 77 16 -1 -1 -1 -1 -1 ZN 402 GLUB 194 aaaaa- bgkaa-bbaaa

led4c_P 73 82 4 1 0 EHHH Zn 19 2 61 -1 -1 -1 -1 ZN 999 GLUP 73 bkkaa-bbbbdba-bg..b

la2p_C 60 2 2 1 0 EK Zn 2 -1 -1 -1 -1 -1 -1 ZN 112 GUC 60 gakgabb

lett_ 102 30 3 1 0 HCC Zn 27 3 -1 -1 -1 -1 -1 ZN 296 H'S 102 bbbaaaaaaaaaaakgba. ba. bbbkbbbbaaaaa
1btk_A 143 22 4 0 0 HCCC Zn 11 1 10 -1 -1 -1 -1 ZN 1 H SA 143 bbbabbbbgg. baakgbkbakbbbkbb
1lgpc_ 64 26 4 0 0 Hcce Zn 13 10 3 -1 -1 -1 -1 ZN 1 HS 64 bbbbbbbggbbbbbbbkakdgdaakbaaaaa
1ptq_ 231 49 4 0 0 HCCC Zn 30 3 16 -1 -1 -1 -1 ZN 1 HS 231 ...bb-bbbaakgb-ab...

lanp_ 97 82 3 1 0 HDD Zn 20 62 -1 -1 -1 -1 -1 ZN 502 HS 97 . bbkb- aabda- bbb. k

1cg2_A 112 88 3 1 0 HDE Zn 29 59 -1 -1 -1 -1 -1 ZN 501 H SA 112 b. bab-aabda-bdbbb

1j9y A 79 42 3 1 0 HDE Zn 32 10 -1 -1 -1 -1 -1 ZN 1003 HISA 79 bbgak- bbbkk- gakjb



98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

1i 76_A
1vhh_
11 bu_
1qtw A
2cua_B
11 P
lak0_
2a0b_
lpyt B
2ctc_
1dg3_A
1fio_A
lhzy_A
1j79_A
1j98_A

1l ba_

147

141

154

182

117

160

15

728

69

69

156

75

201

16

54

17

1i a9_A1751

lhzy_B
1c7k_A
1g12_A
lak0_

leu3_A
1f0j _A
1hs6_A
lezm_

11 _P
ldmt A
1hr6_B
1qtw A
1bf6_A
lpsz_A
lkoq_A

2bc2_A

55

83

117

126

162

238

295

140

474

583

70

69

12

67

92

86

15

42

43

49

166

30

127

127

29

234

72

113

63

246

10

13

27

42

154

23

24

29

63

80

76

231

213

19

63

HDH

HDH

HDH

HDH

HE

HE

HE

HEE

HEH

HEH

HH

HH

HH

HH D

HHC

HHC

HHCC

HHD

HHD

HHD

HHD

HHD

HHDD

HHE

HHE

HHE

HHE

HHE

HHE

HHED

HHED

HHH

HHH

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

2 13 -1

7 3 -1

7 36 -1
a7 2 -1

2 -1 -1

4 -1 -1
166 -1 -1
26 4 -1
3 124 -1
3 124 -1

2 -1 -1

3 -1 -1

29 -1 -1
2 -1 232
4 68 -1
105 8 -1
57 2 4
2 244 -1

4 6 -1

4 9 -1
23 4 -1
0 2 -1
36 1 117
4 19 -1
4 20 -1

4 25 -1

4 59 -1

4 76 -1
40 36 -1
2 111 118
72 66 75
2 17 -1

2 61 -1

-1

-1

-1

-1

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

998 HI SA 147 .b. gkgdbbkj bjj ba. bbb

400 H'S 141 bkakk- bbbbb-. bbbb

214 HI'S 154 bkakk- bbbbb-. bbbb

302 H SA 182 aaaaa- gbbbbbb

172 H SB 117 bbbbbgb

702 H SP 160 baaaaaaaa

274 H'S 15 aaakb- aaad

800 H'S 728 baaaaaaaaaakdkkbakaaakaaaaaaaaaakaa
350 HSB 69 gkbaadka-bb..b

308 H'S 69 gabakdaa- bbbbb

901 HI SA 156 bbbagbb

502 HISA 75 aaaaaaaa

402 H SA 201 bbbbbaakgaaaaaaaaaakkgbbakkbbbbgak
400 H SA 16 bk. bbkj

300 H SA 54 aaaaaaaaa- akbkd

151 HI'S 17 bbbbk- bbaka- bkbkg

-1 ZN 2001 HI SA1751 aaaaa- aabbbbaaaaa

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

401 HISB 55 bkbbbab- bkgb.

133 HI SA 83 aaaaaaaakgbbbda

200 HI SA 117 aaaaaaabaak. gbbbab

272 H'S 126 akkdbabggggakbbbbbggbbbbaaaaaaaa

401 H SA 162 bbbbk- ba. bbbb

-1 ZN 1101 HI SA 238 kaaaa- akkkbg- aaadk

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

-1 ZN

701 H SA 295 aaaaaaakab. aabbbabkakaaaaaaa

300 H'S 140 aaaaakaaaaak.agbbdbj aaaaaaaaa

701 H SP 474 aaaaaaaaaaaakbbbabakkb. kdbbakkakaa
755 H SA 583 aaaaaaakk- aaaaa

501 HISB 70 aaaaaaakk-aaaaa

301 HISA 69 dbbbb-bbba. - bbbbb

1 HISA 12 bkbbbab-b. bbb-. agbk

-1 ZN 1000 H SA 67 bkabb-bkdak- babdk-bakbb

-1 ZN

-1 ZN

301 HISA 92 . bbbbbbbabbbggbbbabbbbbb

1 HSA 86 ba.dbak-b.aba



131 1sm_A 84 76 3 1 0 HH Zn 2 74 -1 -1 -1 -1 -1 ZN 269 H SA 84 babdbak-b. aba

132 1i76_A 197 10 3 0 2 HHH Zn 4 6 -1 -1 -1 -1 -1 ZN 999 H SA 197 aaaaaaaakgbbbbk

133 1Inm_ 264 70 3 1 0 HH Zn 4 66 -1 -1 -1 -1 -1 ZN 100 HI'S 264 aaaaaaaak-gkbbb

134 1b66_B 23 27 3 0 1 HH Zn 25 2 -1 -1 -1 -1 -1 ZN 402 H SB 23 bb. bbbbkabbaaaaaaak. akkbakj . bbbb
135 1ton_ 57 42 3 0 0 HHH Zn 40 2 -1 -1 -1 -1 -1 ZN 200 HS 57 baakb-. bbbkbg

136 1bkc_E 405 10 3 0 2 HHH Zn 4 6 -1 -1 -1 -1 -1 ZN 1 HI SE 405 aaaaaaaak.bbbbb

137 1gh5_B 54 80 4 1 0 HHHD Zn 2 54 24 -1 -1 -1 -1 ZN 261 HSB 54 ba.kbak-b. abk-k.kab

138 1nfm A 63 20 4 0 O HHHD Zn 8 9 3 -1 -1 -1 -1 ZN 154 H SA 63 jbbbdakgbbbbbakbabbbakbkj
139 1yai _A 70 21 4 0 O HHHD Zn 9 9 3 -1 -1 -1 -1 ZN 153 H SA 70 jbbbdakgagbb. bkkbadbbakbbb
140 1toa_ A 68 211 4 O O HHHD Zn 65 66 80 -1 -1 -1 -1 ZN 501 H SA 68 baakb-bkdkk-babdk-bakbb

141 1lam_ 250 84 4 1 1 KDDE Zn 5 18 61 -1 -1 -1 -1 ZN 489 LYS 250 bbbdbabbkg-kkkka-kdaaa

142 1bOn_A 1 63 3 1 0 #CE Zn 0o 63 -1 -1 -1 -1 -1 ZN 1004 META 1 . ka- kbkak

143 1lam 173 98 2 1 0 0O Zn 98 -1 -1 -1 -1 -1 -1 ZN 490 THR 173 aabba- kkkkk

144 1pm _ 111 174 4 1 0 QHEH Zn 2 25 147 -1 -1 -1 -1 ZN 445 G.N 111 bbbbbbb- dbbbb-bb. bb

145 1taf _B 45 0O 2 2 0 Zn o -1 -1 -1 -1 -1 -1 ZN 2007 GLNB 45 aaaaa

146 1j9y_A 208 112 4 0 O RHDE Zn 3 72 37 -1 -1 -1 -1 ZN 1004 ARGA 208 bbbbgbgk-b. bbb-babb.

147 1ak0_ 1 119 4 0 0 #O4D Zn 0 5114 -1 -1 -1 -1 ZN 273 TRP 1 . baaaaaa- aaaak

148 1cal_ 1 129 4 1 0 #O4D Zn 0o 10 119 -1 -1 -1 -1 ZN 371 TRP 1 . b. -j aaaa- aaakk

149 1ah7_ 1 121 4 1 0 #O4D Zn 0 13 108 -1 -1 -1 -1 ZN 248 TRP 1 . bd- baaaa- aaakk

150 1fio_A 30 1 3 0 1 ##H Zn 1 o -1 -1 -1 -1 -1 ZN 501 META 30 ...aka

151 1qge3_A 2 1 3 2 1 ##H Zn 1 o -1 -1 -1 -1 -1 ZN 500 THRA 2 ..kgb



no

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

cngpnane

ldps_K
1e43_A
1hx6_A
1dp0_A
1929 1
lqus_A
1hx6_B
1929 1
lhzy_A
leyz_A
ldps_A
1svy_

1gof _

1929 2
letl B
lcnb_B
2occ_A
lebf _B
1hx6_A
1c90 A
lcnb_A
lbpy_A
lbpy_A
1c24_A
1dp0_A
1g3k_A
1dp0_B
1f6d_C
lqop_B
1dp0_B

1l la_

140

159

143

201

82

237

111

11

38

100

140

187

29

181

654

40

143

262

20

652

60

101

74

556

157

932

298

232

647

507

nsp np nw nn dons

2

42

6

403

75

14

150

42

116

23

113

47

401

38

54

76

23

71

2

5

2

0

0 G

0 DDDDO

0 DND

0 DON

0 DOO

0 DSDCD

0 NO

0 NOO

0 O

0 ODE

0 ODOOTCE Na 3

0 CE

0 CE

0 OEO

0 OECO

0 CECCO

0 ON

0 OO

0 OCEO

1 00O

1 000

0 OO0

0 OO

0 OO

0 00O

0 00O

0 00O

1 00O

0 OCdD

met sdl sd2 sd3 sd4
Na 2 -1 -1
Na 24 11 6
Na 3 3 -1
Na 400 3 -1
Na 74 1 -1
Na 2 2 2
Na 150 -1 -1
Na 42 -1 -1
Na 116 -1 -1
Na 1 2 -1
Na 2 -1 -1
Na 1 22 -1
2 3

Na o -1 -1
Na 3 -1 -1
Na 46 1 -1
Na 0 5 396
Na 0 3 2
Na o -1 -1
Na 3 -1 -1
Na 2 46 1
Na 2 3 -1
Na 2 3 -1
Na 2 155 -1
Na 3 3 -1
Na 3 3 -1
Na 35 3 -1
Na 52 2 -1
Na 74 2 -1
Na 3 20 -1
Na 3 68 0

sd5 sd6é sd7 his c¢cn pdb cn2 rns res carbi othdon ecno
-1 -1 -1 -1 5 1dps 0 0.3 1.6 | zZ
1 -1 -1 -1 ..... 5 1le43 0 0.2 1.7 .. b.. |

-1 -1 -1 -1 6 1hx6 0 0.1 1.6 | 777
-1 -1 -1 -1 5 1dp0 0 0.2 1.7 | Y4
-1 -1 -1 -1 3 1929 0 0.6 1.9 |

8 -1 -1 -1 5 1qus 1 0.1 1.7 ....b |
-1 -1 -1 -1 6 1hx6 0 0.2 1.6 | Z2z2Z2z
-1 -1 -1 -1 3 1929 0 0.2 1.9 .. | z
-1 -1 -1 -1 .. 6 1lhzy 1 0.5 1.3 . | Z2Z27zZ
-1 -1 -1 -1 6 leyz 0 0.3 1.8 | 777
-1 -1 -1 -1 5 1dps 0 0.3 1.6 .. | zzz
-1 -1 -1 -1 4 1svy 1 0.2 1.8 ..b 4

0 104 1 -1 ...... 7 1gof 00317 ....... |

-1 -1 -1 -1 2 1929 0 0.2 1.9 .. |

-1 -1 -1 -1 2 letl 0 0.5 0.9 .b |

-1 -1 -1 -1 3 1cnb 1 0.2 2.3 |
-1 -1 -1 -1 4 2occ 00123 .... |

2 -1 -1 -1 ..... 5 1lebf 0 0.3 2.3 ..... |

-1 -1 -1 -1 5 1hx6 0 0.2 1.6 .. | zzz
-1 -1 -1 -1 6 1c9o0 1 0.1 1.2 | zz2z2z
-1 -1 -1 -1 4 1cnb 0 0.1 2.3 |

-1 -1 -1 -1 6 lbpy 0 0.4 2.2 ... | uzz
-1 -1 -1 -1 6 lbpy 0 0.5 2.2 ... | uzz
-1 -1 -1 -1 4 1c24 1 0.4 1.7 | z
-1 -1 -1 -1 5 1dp0 1 0.2 1.7 | zZ
-1 -1 -1 -1 6 1g3k 0 0.2 1.9 | 777
-1 -1 -1 -1 4 1dp0O 0 0.3 1.7 | z
-1 -1 -1 -1 ... 3 1féd 2 0.5 2.5 |

-1 -1 -1 -1 ... 5 lqgop 0 0.1 1.4 | zz
-2 -1 -1 -1 ... . 7 1dp0O 0 0.4 1.7 | X ZZ
-1 -1 -1 -1 6 1lla 0 0.3 2.2 | zZ

3.2.1. 1;

3.2.1.23;

3.2.1.-;

3.1.8.1;

2.1.2.-;

2.3.1.54;
1.9.3.1;

1.1.1.3;

2.3.1.54;
2.7.7.7,
2.7.7.7;
3.4.11.18;
3.2.1.23;
3.4.99. -,
3.2.1.23;
5.1.3.14;
4.2.1.20;

3.2.1.23;

- BI BRANG PROT
HYD ROLASE
U&/ Rl RAL PROT
HYD ROLASE
AR BRBBI NG PR
HYD ROLASE

VI RIS/ VI RAL  PROT
AR BISWEBENG PR
HYD ROLASE
TRA NSFERASE
-BNADI NG PROT
| MA@ NDI NG PR
(0] DOREDUCTASE( O

AR BI NBUSG PR

MONE/ GROVHIER F

TRA NSFERASE
Xl DOREDUCTASE
OXI DOREDUCTASE

US/NRRAL PROT

NSRRI PTI ON
TRA NSFERASE
coM PLEX ( NUCLECT
com PLEX ( NUCLEOT
HYD ROLASE
HYD ROLASE
HYD ROLASE
HYD ROLASE
| SO MERASE
LYA SE
HYD ROLASE

@R TRANSPORT



32

33

34

35

36

37

38

39

40

1dp0_C
lgen_

lhxn_

1e39 A
1lgdo_A
1d7u_A
1lpox_B
lewn_A

lcfb_

556

478

236

506

154

95

452

149

679

142

140

30

20

28

64

0 OOrco
0
0 OS0O00

0 SOON

3 1pox 20 0.4 2.1

5 5 z 5 %5 5 8 % %

HYD ROLASE
HYD RCOLASE ( METAL
Bl NDI NG PROTEI N
FUM ARATE REDUCTA
cov PLEX ( TRANSFE
LYA SE
OXI  DOREDUCTASE( O
HYD ROLASE/ DNA

RAEUADHESI ON



o

cngpnane nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 netal startaa | conf_efinov

ldps_K 140 2 2 2 00D Na 2 -1 -1 -1 -1 -1 -1 NA 11 LYSK 140 kbabaaa

le43_A 159 42 5 0 0O DDDDO Na 24 11 6 1 -1 -1 -1 NA 505 ASPA 159 kba.b-. bbbb-bkabab. bbbbk
1hx6_A 143 6 3 3 0 DN\D Na 3 3 -1 -1 -1 -1 -1 NA 705 ASPA 143 b.bakgabb.b

1dpO_A 201 403 3 2 0 DON Na 400 3 -1 -1 -1 -1 -1 NA 3101 ASPA 201 dbb.b-.kkkbkba

1929_1 82 75 3 0 0 DOO Na 74 1 -1 -1 -1 -1 -1 NA 422 ASP1 82 kbdbb-aakgba

lqus_A 237 14 5 0 0 DSboD Na 2 2 2 8 -1 -1 -1 NA 400 ASPA 237 bbbkagkgbbbkkbaaaaa
lhx6_B 111 150 2 4 0 EE Na 150 -1 -1 -1 -1 -1 -1 NA 706 G.UB 111 . bbbb-bbbbb

1929_1 11 42 2 1 0 KE N 42 -1 -1 -1 -1 -1 -1 NA 112 LYS1 11 bbbbb-gabbb

lhzy_ A 38 116 2 4 0 NO Na 116 -1 -1 -1 -1 -1 -1 NA 405 ASNA 38 bbbbk-aaaaa

leyz_A 100 3 3 3 0 NOO Na 1 2 -1 -1 -1 -1 -1 NA 961 ASNA 100 gbbbba.a

ldps_A 140 2 2 3 00D Na 2 -1 -1 -1 -1 -1 -1 NA 1 LYSA 140 kbabaaa

1svy_ 187 23 3 1 0 OBE Na 1 22 -1 -1 -1 -1 -1 NA 2 GY 187 bkkbbbbbbk. kbbbbbbbakbbaaaaa
1gof _ 29 113 7 0 O ODOOTCE Na 3 2 3 0 104 1 -1 NA 702 LYS 29 akakdagbkabbb- bbabbb
1929_2 181 0O 2 0 0 CE Na o -1 -1 -1 -1 -1 -1 NA 265 GU2 181 aaaaa

letl B 1 3 2 0 0 CE Na 3 -1 -1 -1 -1 -1 -1 NA 101 SERB 1 . kaaaa

lcnb_B 654 47 3 0 0 CEO Na 46 1 -1 -1 -1 -1 -1 NA 1057 LEUB 654 aabba-kbajba

20cc_A 40 401 4 0 0 CECO Na 0 53% -1 -1 -1 -1 NA 519 GLUA 40 aaakkbbjba-gbkbb
lebf_B 143 7 5 0 0 OEOOO Na 0 3 2 2 -1 -1 -1 NA 2114 GLUB 143 bdakabg. kbda

1hx6_A 262 0 2 3 0N Na 0o -1 -1 -1 -1 -1 -1 NA 703 ASNA 262 bbbbb

1c90_A 20 3 2 4 0 O Na 3 -1 -1 -1 -1 -1 -1 NA 101 VALA 20 bbbbgbbb

lcnb_A 652 49 4 0 0 OCEO Na 2 46 1 -1 -1 -1 -1 NA 1056 ALAA 652 aaaabba- kbaj ba

lbpy_A 60 5 3 2 1 00O Na 2 3 -1 -1 -1 -1 -1 NA 342 LYSA 60 aaakbbgbba

lbpy_A 101 5 3 2 1 00O Na 2 3 -1 -1 -1 -1 -1 NA 341 THRA 101 aakkbbgbba

1c24_A 74 157 3 1 0 00O Na 2 155 -1 -1 -1 -1 -1 NA 501 ASNA 74 bb.kba.-bbbbb

1dpO_A 556 6 3 2 0 00O Na 3 3 -1 -1 -1 -1 -1 NA 3102 PHEA 556 aaaaabakbkj

1g3k_A 157 6 3 3 0 00O Na 3 3 -1 -1 -1 -1 -1 NA 500 GLYA 157 aaakabkkbbk

1dp0_B 932 38 3 1 0 OO0 Na 35 3 -1 -1 -1 -1 -1 NA 3103 PROB 932 abb.b-aaakkbkb

1f6d_C 298 54 3 0 0 00O Na 52 2 -1 -1 -1 -1 -1 NA 3378 PROC 298 aakkk-...kbbb

lqop_B 232 76 3 2 0 00O Na 74 2 -1 -1 -1 -1 -1 NA 501 GYB 232 bbaag-dkbk..b

1dp0_B 647 23 3 2 1 00O Na 3 20 -1 -1 -1 -1 -1 NA 3104 SERB 647 bbdkdbbbbbbbbbggbba. .. bbbbdb
llla_ 507 71 4 2 0 OOCOD Na 3 68 0 -1 -1 -1 -1 NA 631 SER 507 akbkkbba-gkada



32 1dp0_C 556

33 1gen_ 478

34 1hxn_ 236

35 1e39_A 506

142

140

30

4

5

1

1

bbbbkkgbbbbkkgbbbbgbbbbj kabbg

36

37

38

39

40

lgdo_A 154
1d7u_A 95
1pox_B 452
lewn A 149

lcfb_ 679

20

7

3

28

64

3

5

2

0

0 OO0
1 0000
0 O00O

0 00000

0 O0s
0 OOrco
0 @
0 OSO000

0 SOON

£ & % g

&

45

45

48

52

2 -1 -1 -1 -1 NA 3102 PHEC 556 aaaaabakbkj
49 -1 -1 -1 -1 NA 304 ILE 478 abbbb-a. bbb-abbbb-a. bbb
43 -1 -1 -1 -1 NA 4 SER 236 bbk. b-bba. b-bbabb-.ba.b

26 2 -1 -1 -1 NA 810 THRA 506 .bbab.

-1 -1 -1 -1 -1 NA 300 GLYA 154 bb. bbbbbbbbkkdkkbbbbbbdgb
1 3 -1 -1 -1 NA 435 ALAA 95 aaaakbbbgbab

-1 -1 -1 -1 -1 NA 614 METB 452 aaakaaka

2 3 -1 -1 -1 NA 501 META 149 aaakbbbgbbbbbbbgg. bbbbbbbbb. bgbbb

3 -1 -1 -1 -1 NA 5 SER 679 bbbbg. - bakkag. b



no

o

©

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

cngpnane
1bup_A 10
1a9x_E4841
1a9x_A 215
1a9x_A 761
1a9x_C2217
1a9x_E4217
1jf8_A 13
1bup_A 199
1a9x_G6126
1a9x_C2126
1kdc_C 77
1k4c_C 76
1kdc_C 75
1gug_A 153
1a9x_D3516
ladl_B 75
laop_ 362
2irf_J 685
lel u_A 316
1g8m A 426
1a9x_E4084
1a9x_C2084
leex_A 261
1d7u_A 78
1kdc_C 75
1a9x_E4143
1jdr_A 176

leex_A 141

nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 his cn pdb cn2 rns res carbi
5 2 2 3 DO K 5 -1 -1 -1 -1 -1 -1 7 1bup 1 0.3 1.7 b.
2 2 0 2 EN K 2 -1 -1 -1 -1 -1 -1 4 1la9x 0 0.3 1.8 b.
32 6 0 0 ENOOCS K 21 2 1 3 5 -1 -1 ...... 6 1la9x 0 0.2 1.8 ......
31 5 0 0 EOOCs K 22 1 3 5 -1 -1 -1 ..... 5 1a9x 0 0.2 1.8 .....
68 5 2 1 ETNNQ K 27 39 0 2 -1 -1 -1 ..... 8 1la9x 0 0.5 1.8 .....
68 4 1 1 ETNQ K 27 39 2 -1 -1 -1 -1 6 1a9x 0 0.4 1.8
52 5 2 0 NOCsOD K 23 o 27 2 -1 -1 -1 ..... 7 1jf8 0 0.2 1.1 .....
7 5 1 1 ODOID K 0 5 0 2 -1 -1 -1 ..... 7 lbup 0 0.3 1.7 .....
174 4 3 0 CEEO K 1 172 i -1 -1 -1 -1 7 l1la9x 1 0.3 1.8
175 5 3 0 OEEON K 1 172 1 i -1 -1 -1 ..... 8 1a9x 0 0.3 1.8 .....
1 2 0 1 O K i -1 -1 -1 -1 -1 -1 3 1k4c 40 0.3 2.0
1 2 0 2 O K i -1 -1 -1 -1 -1 -1 4 1k4c 40 0.3 2.0
1 2 0 2 O K i -1 -1 -1 -1 -1 -1 4 1k4c 40 0.3 2.0
13 2 5 0 OO K 3 -1 -1 -1 -1 -1 -1 7 1lgug O 0.2 1.8
9% 2 2 0 0O K % -1 -1 -1 -1 -1 -1 4 1a9x 0 0.2 1.8
4 3 2 0 00O K 2 2 -1 -1 -1 -1 -1 5 ladl 0 0.4 2.2
35 4 3 0 OOON K 33 1 1 -1 -1 -1 -1 7 laop 0 0.3 1.6
6 4 0 0 OO0O K 1 2 3 -1 -1 -1 -1 4 2irf 20 0.1 2.2
6 4 1 0 0000 K 1 2 3 -1 -1 -1 -1 5 lelu 0 0.3 1.5
164 6 0 0 OOSSDO K 3 2 2 107y 50 -1 -1 ...... 6 1g8m 0 0.2 1.8 ......
30 3 2 0 oor K 28 2 -1 -1 -1 -1 -1 5 1a9x 0 0.3 1.8
30 3 1 0 oor K 28 2 -1 -1 -1 -1 -1 5 1a9x 0 0.5 1.8
19 4 2 0 OSEE K 3 1 5 -1 -1 -1 -1 6 leex 0 0.2 1.7 . b.
229 5 1 0 OsOoD K 2 223 2 2 -1 -1 -1 ..... 6 1d7u 0 0.2 2.0 .....
o 2 0 1 0Or K o -2 -7 -1 -1 -1 -1 3 1k4c 40 0.3 2.0
1 3 3 0 Oro K 0 i -1 -1 -1 -1 -1 6 1a9x 0 0.3 1.8
23 7 0 0 OITONOD K 0 16 2 0 3 2 -1 ...... 7 1jdr 0 0.2 1.5 .......
221 5 0 2 QEEQO K 29 51 75 66 -1 -1 -1 ..... 7 leex 0 0.5 17 .....

ot hdon

HYD

ecno
| uuuzz HYROLASE
uJ DOTRMINSFERASE
ANIOTRANSFERASE
DEMIRANSFERASE
uzz AM DOTRANSFERASE
uz AM DOTRANSFERASE
Y4 DXREDUCTASE
uz HYBOLASE
777 AM DOTRANSFERASE
777 AM DOTRANSFERASE
J BRANBVERROTEI N
JJ BRANFENWPROTEI N
JJ BRANFENWPROTEI N
27777 2.7.7.10; NuUC LEOTI DYLTRANS
Y4 DXMRANSFERASE
Y74 2.5.1.15; TRA NSFERASE
Z77 1.8.1.2; Xl DOREDUCTASE
E REGEEA| ON
Ve SELYA
2.1.2.3, 3 TRA NSFERASE,
Y4 ABOTRANSFERASE
z AOTRANSFERASE
ZZ 4.2.1.28; LYA SE
Z 4.1.1.64; LYA SE
J BRANEMHROTEI N
777 BXITRANSFERASE
1.11.1.5; OXI DOREDUCTASE
UJ 4.2.1.28; LYA SE



no

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

cngpnane
1bup_A 10
1a9x_E4841
1a9x_A 215
1a9x_A 761
1a9x_C2217
1a9x_E4217
1jf8_A 13
1bup_A 199
1a9x_G6126
1a9x_C2126
1kdc_C 77
1k4c_C 76
1kdc_C 75
1gug_A 153
1a9x_D3516
ladl_B 75
laop_ 362
2irf_J 685
lel u_A 316
1g8m A 426
1a9x_E4084
1a9x_C2084
leex_A 261
1d7u_A 78
1kdc_C 75
1a9x_E4143
1jdr_A 176

leex_A 141

nsp np nw nn dons met sdl sd2 sd3 sd4 sd5 sd6 sd7 netal startaa | conf_efinov
5 2 2 3 DO K 5 -1 -1 -1 -1 -1 -1 K 490 ASPA 10 bbbbbaabbb
2 2 0 2 EN K 2 -1 -1 -1 -1 -1 -1 K 5912 GLUE4841 babbbd.

32 6 0 0 ENOCCS K 21 2 1 3 5 -1 -1 K 1903 GLUA 215 bbbbb- bbbabbbgbbaakbbb

31 5 0 0 EOOCs K 22 1 3 5 -1 -1 -1 K 1913 GLUA 761 bbbbb- babbbgbbakkbbb
68 5 2 1 ETNNQ K 27 39 0 2 -1 -1 -1 K 3942 @G.UC2217 bbbbb-bbakk-bbbbbbb
68 4 1 1 ETNQ K 27 39 2 -1 -1 -1 -1 K 5942 G.UE4217 bbbbb- bbakk- bbbbbbb
52 5 2 0 NOCsOD K 23 o 27 2 -1 -1 -1 K 133 ASNA 13 akga. - bbbbb- kbbbbbb
7 5 1 1 ODOID K 0 5 0 2 -1 -1 -1 K 491 ASPA 199 bbbb. akbbbbb
174 4 3 0 CEEO K 1 172 1 -1 -1 -1 -1 K 7904 ALAG6126 aaaaba-ba. bbd
175 5 3 0 OEEON K 1 172 1 1 -1 -1 -1 K 3904 ALAC2126 aaaaba-ba. bbd.
1 2 0 1 O K i -1 -1 -1 -1 -1 -1 K 3001 GYC 77 gagaga
1 2 0 2 O K i -1 -1 -1 -1 -1 -1 K 3002 VALC 76 kgagag
1 2 0 2 O K i -1 -1 -1 -1 -1 -1 K 3003 THRC 75 akgaga
13 2 5 0 OO K 3 -1 -1 -1 -1 -1 -1 K 353 ASNA 153 bbbb. akkgbkbkbb. bb
9% 2 2 0 0O K 9% -1 -1 -1 -1 -1 -1 K 3941 H SD3516 bbb. b-bbgbb
4 3 2 0 00O K 2 2 -1 -1 -1 -1 -1 K 1 VALB 75 akakbd. bb
3% 4 3 0 OOON K 33 1 1 -1 -1 -1 -1 K 590 ILE 362 bbbbg-bkkgbbb
6 4 0 0 OO0O K 1 2 3 -1 -1 -1 -1 K 4005 METJ 685 aaaaabakbbb
6 4 1 0 0000 K 1 2 3 -1 -1 -1 -1 K 1001 LEUA 316 aaaaabakbbb
164 6 0 0 OOSSDO K 3 2 2 10v 50 -1 -1 K 1001 VALA 426 aaaakbbbbbbb-bbkbb-bbdbb
30 3 2 0 oor K 28 2 -1 -1 -1 -1 -1 K 5940 ASPE4084 ghabbbkkkd. aaaaaaaaaaaakgaaaakgbbbb
30 3 1 0 oor K 28 2 -1 -1 -1 -1 -1 K 3940 ASPC2084 ghabbbkkkdj aaaaaaaaaaaakgaaaakgbbbb
19 4 2 0 OSEE K 3 1 15 -1 -1 -1 -1 K 604 GYA 261 b..bgaaaakgbkggbbaaaaaaa
229 5 1 0 OsOoD K 2 223 2 2 -1 -1 -1 K 436 LEUA 78 abbbkkb-bbakbgbaa
o 2 0 1 0Or K o -2 -7 -1 -1 -1 -1 K 3004 THRC 75 akgag
1 3 3 0 Oro K 0 i -1 -1 -1 -1 -1 K 5943 THRE4143 bbbbbb
23 7 0 0 OITONOD K 0 16 2 0 3 2 -1 K 500 THRA 176 kkkbj.bbaaakgbbj babadkkbbbka

221 5 0 2 QEEQO K 29 51 75 66 -1 -1 -1 K 603 GLNA 141 bbbbb-bbbb. -. badb- bbbbg- abd. b









statistics for

190 Ca coordination groups

Nunbers with

total coordn nunber =

N protein donor

groups

N non-protein donors

(Note: total coord.no

includes both GCs of

N 0 1
N 0 0 2
0 0 29

bi dentate carboxl yate;

nunbers of protein and non protein donors treat a -COO group as one donor.

al so, rem nder:

Nunbers of cngps with span,

o 1 2 3

protein donors

0O 1 0 O
2 4 12 3
0o 1 1 4

0O 0 0 O
3 6 26 2
o o0 2 3

0O 0 0 O
7 15 37 2
0O 0 1 4

protein donors

0O 0 0 O

4

in

5

cngp

cngp

coordi nation nos >8 not

6 7 8 9 10 10-

mn and nmax seqdif

recorded correctly by makseq)

20- 30- 40- 50-100-150-200-250-

500-

>1000

0 0
0 0
0 0
0 0
0

0 0
0 0
0

0 0
0 0
0 0
0

span

span



in cngp

type of donor
T o H Cc K M N Q R Y

15 305 3 0 0 0 64 13 0 1

pairs found with each seqdif

protein donors
0O 0 O O
2 0 0 O
0O 0 O O
nunbers of each
D E S
269 109 18
nunbers of donor
1 2 3
DD 3 3 4
DE 3 1 2
DS 0O 6 O
DT 0o 3 0
DO 19 38 7
DN 4 16 O
DQ 0 0 ©
ED 0O 4 O
EE 1 2 6
EO 3 4 1
EH o 0 O
EN 0o 1 1
SD o 2 0
SE o 1 0
SS 0o 0 O
SO 2 3 0
SN 0o 0 O
SQ 0 1 0

4 5 6 7 8 9 10 10- 20- 30- 40- 50-100-150-200-250-

500-

>1000



NO

NN

al |

31 56237 68 14 38

4

4

26

28

34

14

0 1
0 0
0 0
0 0
1 0

1 0
0 0
0 0
5 2

0 0
0 0
0 0
0 0
0 0
1 0
0 2
2 3
0 0
0 0
0 1
22 11



statistics for 81 My coordination groups

N 0 1 2 3 4 5 6 7 8
Nurmbers with
total coordn nunber = N 0 0 3 8 7 16 46 1 0
N protein donor groups 0 0 41 31 6 3 0 0 0
N non-protein donors 10 12 9 25 24 1 0 0 0

(Note: total coord.no includes both Os of bidentate carboxlyate;

nunbers of protein and non protein donors treat a -COO group as one donor.

al so, rem nder: coordination nos >8 not recorded correctly by makseq)

Nunbers of cngps with span, min and max seqdif =

o 1 2 3 4 5 6 7 8 9 10 10- 20- 30- 40- 50-100-150-200-250- 500- >1000

protein donors in cngp

o 5 4 1 2 0 0 0 2 0 O 8 6 0 1 5 5 2 0 0 0 0 span

protein donors in cngp

protein donors in cngp

protein donors in cngp

nunbers of each type of donor



15

donor

20 51 3 0

pairs found with each seqdif

68 37
nunbers of

0o 1
Db 0 1
DE 0 2
DS 0 O
DT 0 O
DO 0 2
DK 0 O
DN 0 3
DQ 0 O
Dy 0 O
ED 0 2
EE O O
EO 0 O
EH 0 O
EN O O
sb 0 O
SE 0 O
SS 0 O
ST 0 O
D 0 O
TE 0 O
TS 0 O
T 0 O
TO 0 O
a 0 O
CcE 0 1

10-

20-

30-

40-

50-100- 150- 200- 250~

2 0 1
0 0 0
0 1 0
0 0 0
0 0 0
1 0 0
0 1 0
0 0 0
0 0 0
2 0 0
0 1 0
2 1 0
0 0 0
0 0 0
1 0 1
0 0 1
0 0 0
1 2 1
0 1 0
0 0 0
1 0 0
0 0 0
0 1 0
0 0 1
0 0 0
0 0 0

500-

>1000



8

® 8

YQ

al |

0 3 1 14
0O 0 1 O
0O 0 0 O
0O 0 0 O
0O 0 1 O
0O 0 0 O
0O 0 4 O
0O 0 0 O
0O 0 0 O
0O 1 0 O
0O 0 0 O
0O 0 0 O

0 17 28 14

4

2

11

17

13



statistics

for

37 M coordination groups

Nunbers with

total coordn nunber =

N protein donor groups

N non-protein donors

N

(Note: total coord.no includes both Os of bidentate carboxlyate;

nunbers of

al so,

Nunbers of

0o 1

protein and non protein donors treat a -COO group as one donor.

protein donors in cngp

protein donors in cngp

0 O
1 1
0 O

protein donors in cngp

0 O
0 1
0 O

protein donors in cngp

0 o0

0o 1

0O o0
nunbers of

rem nder:

cngps W th span,

2 3 4 5 6 7
1 1 1 0 O
1 1 1 0 O
0o 1 0 0 O
0O 3 1 0 O
1 0 0 0 O
0o 0 O o0 o
0O 2 0 0 O
0O 0 O o0 o
0O 0 0O o0 o
0O 0 O 0 o
0O 0 0O 0 o

each type of donor

coordination nos >8 not recorded correctly by makseq)

mn and max seqdif =

8 9 10 10- 20- 30- 40- 50-100-150-200-250-

500-

>1000
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

span



49 26 3 0 6 22 1 0 0 2 4 0 0 0 0

nunbers of donor pairs found with each seqdif

o 1 2 3 4 5 6 7 8 9 10 10- 20- 30- 40- 50-100-150-200-250- 500- >1000

EO 0 1. 0 0 1 0 O O O 0 o 0 0 0 0 0 0 0 0 0 0
EH 0 0 0 O O O O O O 0 o 0 0 0 1 0 1 0 0 0 0
EN O 0 1 0 0 O O O O 0 o 0 0 0 0 0 0 0 0 0 0

sb o0 0 0 O O O O O O o0 o 0 0 0 0 0 0 0 0 1 0

b 0 0 0 0 1 0 O O O 0 o 0 1 1 0 2 1 0 0 0 0
HE 0 O O O O 1 O O O 0 o 0 1 1 0 1 0 0 0 0 0

HH 0 0 1 0 0 O O O O 0 o 0 0 1 0 2 0 0 0 0 0

NH O 0O 0 0 0 0 0O O O o0 o 0 0 0 0 1 0 0 0 0 0

al | 1 610 2 6 4 O O 1 1 O 5 7 6 2 12 6 3 3 1 0 0



statistics for 38 Fe coordination groups

N 0 1 2 3 4 5 6 7 8
Nurmbers with
total coordn nunber = N 0 0 0 0 12 10 16 0 0
N protein donor groups 0 0 7 9 16 5 1 0 0
N non-protein donors 10 12 6 5 5 0 0 0 0

(Note: total coord.no includes both Os of bidentate carboxlyate;
nunbers of protein and non protein donors treat a -COO group as one donor.

al so, rem nder: coordination nos >8 not recorded correctly by makseq)

Nunbers of cngps with span, min and max seqdif =
0O 1 2 3 4 5 6 7 8 9 10 10- 20- 30- 40- 50-100-150-200-250- 500- >1000
protein donors in cngp

o o o o o o o o o o o 2 3 0 0 0 0 1 0 1 0 0 span

protein donors in cngp

o o o o o o o o o o o 0 0 0 0 0 1 0 0 0 0 0 span



o o o o o o o o o o o 0 0 0 0 1 0 0 0 0 0 0 max

nunbers of each type of donor
D E S T o H Cc K M N Q R Y w #

11 30 0 0 5 60 20 0 3 1 0 0 5 0 1

nunbers of donor pairs found with each seqdif

o 1 2 3 4 5 6 7 8 9 10 10- 20- 30- 40- 50-100-150-200-250- 500- >1000

EO 0 0 0 0 0 O O O O 0 o 0 0 0 0 0 0 0 0 1 0 0
EH 0 0 1 7 0 O O O O 0 o 1 0 0 0 2 1 0 0 0 0 0
Ey o 0 0 0 O O O O O o0 o 0 0 0 0 0 1 0 0 0 0 0

b 0 0 1 0 0 1 0 0O O 0 o 1 0 0 0 0 1 0 0 0 0 0






2

3

4

statistics for

37 Cu coordination groups

N 0 1 2 3 4 5 6 7 8
Nurmbers with
total coordn nunber = N 0 0 0 9 17 11 0 0 0
N protein donor groups 0 0 1 21 15 0 0 0 0
N non-protein donors 16 18 3 0 0 0 0 0 0

coord.no includes both Os of bidentate carboxlyate;

protein and non protein donors treat a -COO group as one donor.

nder: coordination nos >8 not recorded correctly by makseq)

cngps wWith span, mn and max seqdif =

(Note: total
nunbers of
al so, rem
Nurbers of
o 1 2 3
protein donors
0O 0 0
0O 0 O O
protein donors
0 1 0 O
1 3 4 1
0 1 0 O
protein donors
0O 0 O O
0O 0 5 2
0O 0 O O
nunbers of each
D E S
1 0 0
nunbers of donor

4 5 6 7 8 9 10 10- 20- 30- 40- 50-100-150-200-250-

in cngp

in cngp

in cngp

type of donor
T (¢} H C K M N Q R Y

0 3 80 26 0 10 0 2 0 1

pairs found with each seqdif

500-

>1000
0 0 span
0 0 mn
0 0 span
0 0 mn
0 0 max
0 0 span
0 0 mn
0 0 max
#
2



al |

4

12

3 4
0 0
0o 3
0 0
0 0
0 0
0 0
3 4
0 5
0 0
0 0
0 0
0 0
3 12 13

1

3

20-

30-

40-

50-100- 150- 200- 250~

0 0 0
7 0 2
4 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

12 0 2 1

500-

>1000



statistics for 151 Zn coordination groups

N 0 1 2 3 4 5 6 7 8
Nurmbers with
total coordn nunber = N 0 0 7 20 89 32 3 0 0
N protein donor groups 0 0 22 54 75 0 0 0 0

N non-protein donors

(Note: total coord.no includes both Os of bidentate carboxlyate;

nunbers of protein and non protein donors treat a -COO group as one donor.

al so, rem nder: coordination nos >8 not recorded correctly by makseq)

Nunbers of cngps with span, min and max seqdif =

o 1 2 3 4 5 6 7 8 9 10 10- 20- 30- 40- 50-100-150-200-250- 500- >1000

2 protein donors in cngp
0 0 0 o 1 3 1 0 4 0 1 1 0 0 0 span

3 protein donors in cngp
2 8 15 7 2 3 1 0 0 span

4 protein donors in cngp

20 11 3 4 16 7 1 1 0 0 0 max

nunbers of each type of donor

D E S T O H C K M N

61 45 1 0 9 177 196 2 0

nunbers of donor pairs found with each seqdif



EK

SD

R’

8

HD

HE

HH

2

KD

NH

8

2

#H

##

20-

30-

40-

50-100- 150- 200- 250~

1 1 0
3 0 1
1 0 0
2 0 0
0 0 0
0 0 0
0 0 1
2 1 0
0 0 0
2 4 0
0 0 0
0 0 0
0 0 0
1 0 0
1 0 0
0 0 0
4 3 0
3 1 1

11 4 0 0

3 0 0 1
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

500-

>1000



al |

9

9 37 69 29 13

7

8

32

30

19

12

40

15



statistics for

40 Na coordi nation groups

N 0 1 2 3 4 5 6 7 8
Nurmbers with
total coordn nunber = N 0 0 2 5 5 13 13 2 0
N protein donor groups 0 0 10 16 7 6 0 1 0
N non-protein donors 12 9 8 8 3 0 0 0 0

(Note: total
nunbers of
al so,
Nurbers of
o 1 2 3
protein donors
2 0 2 3
2 0 2 3
protein donors
0O 0 0 1
1 4 5 6
0O 0 1 5
protein donors
0O 0 O O
2 3 0 O
0O 0 0 1
protein donors
0O 0 O O
2 3 1 O
0O 0 0 2
protein donors
0O 0 O O
1 0 0 O

in

coord.no includes both Os of bidentate carboxlyate;
protein and non protein donors treat a -COO group as one donor.

rem nder: coordination nos >8 not recorded correctly by nmakseq)

cngps wWith span, mn and max seqdif =

4 5 6 7 8 9 10 10- 20- 30- 40- 50-100-150-200-250-

cngp
0 0 0 0 0 0 0 0 0 1 0 1 1 0
0 0 0 0 0 0 0 0 0 1 0 1 1 0
cngp
2 3 0 0 0 0 0 3 1 1 3 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 3 1 1 3 0 1 0
cngp
0 1 0 0 0 0 0 0 0 1 2 2 0 0
0 0 0 0 0 0 0 0 0 2 0 0 0 0
0 0 0 0 0 0 0 0 0 2 3 0 0 0
cngp
0 0 2 0 0 0 1 1 1 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 3 0 0 0 0 0 0
cngp
0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

500-

>1000
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

span



nunbers of each type of donor
D E S T (¢} H Cc

16 11 4 2 92 0 0 1

nunbers of donor pairs found with each seqdif

o 1 2 3 4 5 6 7 8 9 10 10-

8 2 8 9 8 R 8

i
o
o
o
o
o
o
o
o
o
o
o
o

Z
O
o
o
o
[iN
o
o
o
o
o
o
o
o

al | 8131823 0 1 1 0 1 0 O 1

20-

30-

40-

50-100- 150- 200- 250~

0 0 0
0 0 0
0 0 0
1 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0

5 0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0

500-

>1000

max



statistics for

28 K coordination groups

Nunbers with

total

N protein donor

coordn nunber =

groups

N non-protein donors

(Not

nunbers of

Nunbers of

e:

al so,

0

total coord.no

1 2 3

protein donors

0 O
3 0
1 0

0o O
1 0
0o 2

0 O
1 0
0 O

protein donors

0

0

0 O

in

rem nder:

4 5

cngp

N 0 0 0 2 5 5 6 8 2

includes both Os of bidentate carboxlyate;

protein and non protein donors treat a -COO group as one donor.

coordination nos >8 not recorded correctly by makseq)

cngps wWith span, mn and max seqdif =

6 7 8 9 10 10- 20- 30- 40- 50-100-150-200-250-

500-

>1000
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

span

span



protein donors

each

S

7

donor

in cngp

type of donor

T O H C

9 57 0 0

pairs found with each seqdif

0 0
1 0
0 O
nunmbers of
D E
7 13
nunmbers of
0o 1
DO 0 O
EE O O
ET 0 O
EO 0 2
EN O O
EQ 0 O
sb 0 O
SE 0 1
SS 0 O
SO 0 O
D 0 O
T 0 O
TO 0 1
TN 0 O

10-

20-

30-

40-

50-100- 150- 200- 250~

1 0 0
1 0 2
0 0 0
0 0 0
0 0 0
1 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

500-

>1000



NQ 0 0 2
E 0 0 0
Q@ 0 0 0

al | 8 16 19 7



ZN & CA COORDINATION GROUPSIN PROTEINS which occur morethan oncein 30% cull set

The dataincludes, for the individua occurrences:

i) amino-acid sequences, starting at relseq=-10; relseq=0 is the first donor amino-acid

ii) sequences of amino-acid types- g isglycine, sissmall hydrophobic, h islarge hydrophobic, ais acidic, bisbasic, p is polar

iii) sequences of (Efimov type) conformations

iv) starting residue number, resolution, PDB header name,

v) coordination group definition (asin Table 3D)

vi) summary of analysis of agreement of torsion angles over selected regions of protein chain; chains are identified by their protein chain numbers ( pc) - thisisthe first number in each row of the tables.

CaEOOCE 235

CaQDONOO 3934222

CaDDDOE,DNDOE,DDNOE 2225

CaDDDOD 2225 and related

CaDDO0222

For Zn coordination groups the data included is like that for Ca, except that details are also given of individual examples of these coordination groups when they occur in proteins in the 90% cull set, and the
conformations are described by the categories of Hovmoller et al., using afor helix, b for sheet, g for turn, and j for other.

ZnCCCC338

ZnCCCC3173



ZnHHH 46



Ca EOCE 2 3 5 and

rel ated

am no-aci d sequences ****

start of selected part of cngroup

rel seq
1 1sbw from 60
2 2btc from 60
3 lavw from 60

4 1pyt from 460

aa types - acidic,
rel seq

1 1sbw from 60

2 2btc from 60

3 lavw from 60

4 1pyt from 460

-10
A KS G 1
E K'S G 1
A K S R I

C STRT

etc **

-10

C s s bs

conformati on sequences **

rel seq
1 1sbw from 60
2 2btc from 60
3 lavw from 60

4 1pyt from 460

kkkkkkkkkk

1 1sbw at 70 A
2 2btc at 70 E
3 lavw at 70 A

4 1pyt at 470 C

kkkkkkkkkk cngps

1 1 ECCE Ca

-10
A b g
E b bg
A b ab
(o4 b . b

kkkkkkkkkkkk

< 0o o0 ©
<
Py

protein nanes (pdb header)

kkkKkk KKk

10

NVVEGNERQF.I

NVVEGNEQFI

DVLEGNERQF!I

SVLQGSEQVI

bel ow

S A

S A

N A

P 1

HYDROLASE/ HYDROLASE | NHI BI TOR Trypsin-like serine

HYDROLASE/ HYDROLASE | NHI BI TOR Trypsin-like serine proteases

COWPLEX (PROTEI NASE/ | NHI BI TOR) Trypsin-like serine proteases

TERNARY COWMPLEX ( ZYMOGEN)

6 1sbw

Trypsin-like serine proteases

0 0.2 1.8

CA

15
S S
S S
A |
G L

15
s s
s s
s h
g h

15
a b
a b
a b
k b
pr ot eases

801 GLUA

70

Y4



1.5 CA 700
1.8 CA 700
2.3 CA 650

tortabl2a now

a

2 1 ECCE Ca 2 3 5 -1 -1 -1 -1 .... 6 2btc 0 0.2
3 1 EOCCEE Ca 2 3 2 3 -1 -1 -1 ..... 6 lavw 0 0.1
4 1 EOCOQE Ca 2 3 2 3 -1 -1 -1 ..... 5 1pyt 10.3
* aa sequences: in first three entries, there is no residue nunber 68,
residues 67 and 69 are L G and nunbering anomaly seens
to have thrown ny program tortab (found 2.7.02,
3 protein chains to be conpared
start and end seq values for fi 1 10; for psi 0 9
rel seq meanf i neanpsi nunber
0 -89( 17) 146( 3) 3 b
1 -131( 7) -66( 10) 3 near
2 -91( 14) 107( 3) 3 b
3 -70( 5) -6(  3) 3 k
4 -101( 5) -7( 11) 3 k
5 -129( 17) 132( 10) 3 b
6 -72( 9) 124( 10) 3 b
7 -114( 14) -7( 8) 3 k
8 101( 7) -13( 7) 3 g
9 -99( 7) -3( 18) 3 k
10 -74( 13) 148(  3) 3 b
1 is like them over relseq 1-7, different at relseq 9-10
4 protein chains to be conpared
start and end seq values for fi 1 10; for psi 0 9
rel seq meanf i neanpsi nunber
0 -89( 14) 147( 3) 4 b

GLUE 70
GUA 70 .....
GLUC 470 .....

corrected))



al |

| ocal

| ocal

1 -131(  6) -69( 10) 4
2 -88( 12) 108(  3) 4
3 S71( 4) -7( 3) 4
4 -101(  4) -6(  9) 4
5 -129( 14) 133(  9) 4
6 -75( 9) 121( 10) 4
7 -114( 11) -8( 6) 4
8 104(  7) 26( 81) 4
9 126( 166) -3( 15) 4
10 -75( 11) 148(  3) 4

belong to same fold famly

conformati ons same from rel seq

conformati ons same from rel seq

1sbw at 70 A 1.80 Ca 801
4 donors, 2 wat, CN 6, delta oct 13 deg, six good dists
2btc at 70 E 1.50 Ca 700
4 donors, 2 wat, CN 6, delta oct 11 deg, six fairly good dists
lavw at 70 A 1.75 Ca 700
5 donors, 1 wat, CN 6, delta oct 9 deg, six good dists
lpyt at 470 C 2.35 Ca 650
5 donors, CN 5, angles 68-94, and 159(two) - if oct v distorted
donor 4 (Q is at 2.91 A other dists look a bit odd

-7 to relseq + 7,

-7 to relseq +14 for

near

pcs 2 3 4



cagp2: QDONCO

Ca 39 34 2 2 2

has been done in parts

a) Q@ 39

am no-aci d sequences ****

start of selected part of cngroup

rel seq
1 1lcse from -8
2 1gci from -8
3 1scj from -8
4 2sic from -8
aa types - acidic
rel seq
1 1lcse from -8
2 1gci from -8
3 1scj from -8
4 2sic from -8

-10 -5
E _ _ _ _ _ _ _ _ _
A _ o _ _
E _ _ _ _ _ _ _ _ _

etc **

-10 -5
E _ _ _ _ _ _ _ _ _
A _ o _ _ _
E

conformati on sequences **

rel seq
1 1lcse from -8
2 1gci from -8
3 1scj from -8
4 2sic from -8

kkkkkkkkkk cngps

1 1 QDONOCO Ca

Ca
3 1 QDONCO Ca
Ca

-10 -5

kkkkkkkkkkkk

39 34 2 2 2

39 34 2 2 2

39 34 2 2 2

39 34 2 2 2

5
VPYGI P
VPWGI S
V PY IS
V PY V S

5
h hh h h
h hh h's
h hh h s
h hh h s

5
b b a a a
b b a a a
b b a a a
b b a a a
...... lcse
...... 1gci
...... 1scj
...... 2sic

10

DKV Q
PAAH

PALH

A

N

430

277

381

501

15
QGF
RGL
QGY

QGY

GLNE
GLN
GLNA

GLNE

A

S



all torsion angles along this part of chain have s.d. <= 13 deg, except

that there is one residue mssing, at relseq 35 in 1gci

b) DONO 34 2 2

am no-aci d sequences ****

start of selected part of cngroup

rel seq -10 -5 0 5 10 15
1 lcse from 31 E LDTGI QASHPDLNVVGGASFVAGEA_YNTD
2 1gci from 31 LDTGI S THPDLNI RGGASFVPGEPST _QD
3 1scj from 31 A | DSGI DSSHPDLNVRGGASFVPSETNPYOQD

4 2sic from 31 E | DSGI DSSHPDLKVAGGASMVPSETNPFOQD

aa types - acidic, etc **

rel seq -10 -5 0 5 10 15
1 1cse from 31 E hasghpssphahphhggsshhsgas h ps a
2 1gci from 31 : h as ghs s phahphbggsshhhgahss p a
3 1scj from 31 A hasghassphahphbggsshhhsasphhpa

4 2sic from 31 E hasghassphahbhsggsshhhsasphhpa

conformati on sequences **

rel seq -10 -5 0 5 10 15
1 1cse from 31 E b. kj bbakbakbbbk. . bbkbbgb. . . kbbb
2 1gci from 31 : b. kjb. . . bkkbbbk. .. bkbbgdab. . . Db
3 1scj from 31l A b. kj bbkkbkkbbbk. .. bkbakdkbkkbob
4 2sic from 31 E b. kj bbkkbakbbba. . bbkbakDbkDbak»bob
KRERERERRE  CgRS  KFEEEEEEEE R
1 2 QDONOO Ca 39 34 2 2 2 -1 -1 ...... 6 1lcse 0 0.1 1.2 CA 430 GNE

2 2 QDONCO Ca 39 34 2 2 2 -1 -1 ...... 6 1gci 0 0.1 0.8 CA 277 GLN



3 2 QDONCO Ca 39 34 2 2 2 -1 -1 ...... 6 1scj 0 0.2 220 CA 381 GLNA 2

4 2 QDONCO Ca 39 34 2 2 2 -1 -1 ...... 6 2sic 0 0.2 1.8 CA 501 GNE 2

note mssing residue nunbers in 34 loop in 1 and 2, but residue nunbering has been done
so that the rest aligns well

torsion angles agree well over whole range, with s.d. <= 15 deg, EXCEPT
i) small increases to 20-30 deg around m ssing residues
ii) major anomaly at relseq 12: in pc 1 2 this is G with conformation g

in pc 3 4 this is S with conformation k

c) ONOO 2 2 2 part of QDONOOO

am no-aci d sequences ****
start of selected part of cngroup
rel seq -10 -5 0 5 10 15

1 1lcse from 65 E GTHVAGTVAALDNTTGVLGVAPSVSL

2 1gci from 65 GTHVAGTI AALNNSI GVLGVAPSAEL
3 1scj from 65 A GTHVAGTI AALNNSI GVLGVSPSASL
4 2sic from 65 E: GTHVAGTVAALNNSI GVLGVAPSASL
aa types - acidic, etc **
rel seq -10 -5 0 5 10 15

1 1cse from 656 E gs phsgshsshapssghhghshshsHh
2 1gci from 65 : gsphsgshsshppshghhghshssah
3 1scj from 656 A gs phsgshsshppshghhghshsssh

4 2sic from 656 E gs phsgshsshppshghhghshsssh

conformati on sequences **
rel seq -10 -5 0 5 10 15
1 1cse from 66 E aaaaaaaakbbb. kbjbbbahbkkDbbob

2 1gci from 65 : aaaaaaaa. bbb. kbj bbbadkEkDbbob



3 1scj from 65 A aaaaaaaadbbb. kb

4 2sic from 65 E aaaaaaaadbbb. dbij

kkk Kk KK KKK *okkk kKK

protein nanmes (pdb header)

bbbabkKkbbb

bbbadakbhbb

Novo/ BPN

GNE 2 .b.... |
GLN 2 b.... |
GNA 2 .b.... |

GNE 2 .b.... |

1 1lcse at 75 E 1.2 COVPLEX( SERI NE PROTEI NASE- | NHI Bl TOR) Subtilisin-1ike
Subtilisin from Bacillus subtilis, carlsberg
2 lgci at 75 0.78 SUBTI LI SIN FROM BACI LLUS LENTUS Subtilisin-like
Subtilisin from Bacillus |entus
3 1scj at 75 A 2.0 HYDROLASE Subtilisin-like
Subtilisin from Bacillus subtilis, E
4 2sic at 75 E 1.8 COVPLEX ( PROTEI NASE/ | NHI Bl TOR) Subtilisin-like
Subtilisin from Bacillus anyloliquefaciens,
KRERERERRE  CgPS  KFEEEREEEE R
1 3 QDONOO Ca 39 34 2 2 2 -1 -1 ...... 6 1lcse 0.1 1.2 CA 430
2 3 (QDONOO Ca 39 34 2 2 2 -1 -1 ...... 6 1gci 0.1 0.8 CA 277
3 3 QDONOO Ca 39 34 2 2 2 -1 -1 ...... 6 1scj 0.2 2.0 CA 381
4 3  QDONOCO Ca 39 34 2 2 2 -1 -1 ...... 6 2sic 0.2 1.8 CA 501
chains agree over whole range within 8 deg
rel seq meanf i meanpsi nunber
0 -64(  4) 149(  4) 4 b
1 -90( 8) 102(  2) 4 b
2 -153( 2) -149( 4) 4 near a
3 -108(  7) 19( 9) 4 k
4 -135(  7) 164( 2) 4 b
5 62( 5) -131(  3) 4 i
6 -118(  2) -165(  4) 4 b
1 lcse at 75 E 1.2

D is bidentate, CN 7, O ..O dists 3.0-4.9 (except

bi dentate D)



2 1gci at 75 0.78

D is bidentate, CN 7, O..0 dists 3.0-4.7 (except bidentate O

3 1scj at 75 A 2.0

D is bidentate, CN 7, O..0 dists 3.1-5.3 (except bidentate O

4 2sic at 75 E 1.8

D is bidentate, CN 7, O..0 dists 3.0-4.7 (except bidentate O



10

11

12

13

14

15

16

17

18

DDDOE

or DDNOE or DNDOE

2225

am no-aci d sequences ****

start of selected part of cngroup

rel seq

lcdl from
lcdl from
lacc from
1gdy from
1sra from
lvrk from
lvrk from
2pvb from
la2x from
la2x from
2sas from
2scp from
2scp from
lcdl from
lcdl from
1g4y from
lrec from

lvrk from

aa types -
rel seq
lcdl from
lcdl from
lacc from
1g4y from

1sra from

10 A

119 B

167

10 R

247

10 A

119 A

80 A

129 A
93 A
60
94 A

128 A
83 A
46 A
46 R

100

46 A

aci di c,

10 A

119 B

167

10 R

247

-10 -5

m
m
py)
m
>
m
py)
<

DMI NE

DMI NE

>

m

-
m O O

WA F S L

DMI NE

m
-
O

etc **

-10 -5

10

L G

F Vv

L G

W A

L G

T

Q

G

15
V MR S

MMT _

VMMA
M1 KA

M ME G

V MT N
M MA R

M MA R

L MAR

15

2 z2 o0 T oo ®© O |

n



10

11

12

13

14

15

16

17

18

10

11

12

13

14

15

16

17

1vrk
1vrk
2pvb
la2x
la2x
2sas
2scp
2scp
lcdl
lcdl
1g4y
lrec

1vrk

from

from

from

from

from

from

from

from

from

from

from

from

from

conformation

rel seq

lcdl

lcdl

lacc
1g4y
lsra
1vrk
1vrk
2pvb
la2x
la2x
2sas
2scp
2scp
lcdl

lcdl

1g4y

1rec

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

10

119

80

129

93

60

94

128

83

46

46

100

46

sequences

10

119

167

10

247

10

119

80

129

93

60

94

128

83

46

46

100

PO S S

PO S S

h

h

a

b

a

15



18 1vrk from 46

kkk kKKK KKK

A° aaaaaaaaakdakgkgbbbaaaaaaaaabbb

protein names (pdb header) ****x*x*

1 lcdl at 20 A 2.2 CALCI UM BI NDI NG PROTEI N EF Hand-1ike Cal nodulin-Ilike
2 lcdl at 129 B 2.2 CALCI UM BI NDI NG PROTEI N
3 lacc at 177 2.1 TOXIN Anthrax protective antigen
4 194y at 20 R 1.6 SI GNALI NG PROTEI N EF Hand-I|ike Cal nodulin-Iike
5 1sra at 257 2.0 CALCI UM BI NDI NG PROTEI N EF Hand-like Osteonectin
6 lvrk at 20 A 1.9 COVPLEX( CALCI UM Bl NDI NG PROTEI N PEPT Cal modulin (fold)
7 lvrk at 129 A 1.9 COVPLEX( CALCI UM Bl NDI NG PROTEI N PEPT
8 2pvb at 90 A 0.91 METAL BI NDI NG PROTEI N EF Hand-1i ke Par val bumi n
9 la2x at 139 A 2.3 COWPLEX ( SKELETAL MUSCLE/ MUSCLE PROT EF Hand-1ike Cal nodulin-Ilike
10 la2x at 103 A 2.3 COWPLEX ( SKELETAL MJUSCLE/ MUSCLE PROT
11 2sas at 70 2.4 CALCI UM BI NDI NG PROTEI N EF Hand-Ilike Cal nodulin-Iike
12 2scp at 104 A 2.0 Bl NDI NG PROTEI N EF Hand-1ike Cal nodulin-Ilike
13 2scp at 138 A 2.0 Bl NDI NG PROTEI N
14  1cdl at 93 A 2.2 CALCI UM BI NDI NG PROTEI N
15 1cdl at 56 A 2.2 CALCI UM Bl NDI NG PROTEI N
16 1lg4y at 56 R 1.6 SI GNALI NG PROTEI N
17 lrec at 110 1.9 CALCI UM BI NDI NG PROTEI N EF Hand-1ike Cal nodulin-Ilike
18 lvrk at 56 A 1.9 COVPLEX( CALCI UM Bl NDI NG PROTEI N PEPT
KREFERERRE  COPS  KFREEEREEEE R
11 DDDCOE 2 2 5 -1 -1 -1 ..... 5 1cdl 0 0.4 2.2 CA 1 ASPA 20 .b..
21 DDDOE Ca 2 2 5 -1 -1 -1 ..... 5 1cdl 0 0.4 2.2 CA 4 ASPB 129 .b..
31 DDDCOE Ca 2 2 5 -1 -1 -1 ..... 6 lacc 1 0.2 2.1 CA 800 ASP 177 .....
4 1 DDDOE Ca 2 2 5 -1 -1 -1 ..... 6 1gdy 0 0.2 1.6 CA 1001 ASPR 20 .b
51 DDDCOE Ca 2 2 5 -1 -1 -1 ..... 6 1sra 0 0.2 2.0 CA 302 ASP 257 .b
6 1 DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 1vrk 1.9 CA 151 ASPA 20 .b
71 DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 1vrk 1.9 CA 154 ASPA 129 .b
8 1 DDDCOE Ca 2 2 2 5 -1 -1 -1 ..... 2pvb 0.9 CA 111 ASPA 90 .b
91 DNDCE Ca 2 2 2 5 -1 -1 -1 ..... la2x 2.3 CA 161 ASPA 139 b.b
10 1 DNDCE Ca 2 2 2 5 -1 -1 -1 ..... la2x .3 CA 160 ASPA 103 .b



11 1

12 1

13 1

14 1

15 1

16 1

17 1

18 1

DNDCE

DNDCE

DNDCE

excluding 3 (lacc) agreenent

rel seq

10

11

bef ore

after

cngp,

cngp,

meanf
-78( 7)
-65( 14)
-86( 12)
58( 10)
-86( 12)
81( 12)
-134(  9)
-109( 12)
-94(  9)
-55( 11)
-60( 7)

-68(  6)

.e. relseq -10 to O

some diversity

1 4 6 12 14 are simlar

Ca 2 2
Ca 2 2
Ca 2 2
Ca 2 2
Ca 2 2
Ca 2 2
Ca 2 2
Ca 2 2

over

2 5 -1
2 5 -1
2 5 -1
2 5 -1
2 5 -1
2 5 -1
2 5 -1
2 5 -1

meanpsi
84( 12)
-40( 16)
2( 11)
28( 12)
5(  8)
3( 12)
159( 16)
121(  5)
172( 9)
-44( 10)
-39(  8)

-36( 5)

whol e cngp very close

nunber

17

17

17

17

17

17

17

17

17

17

17

17

conformations all same

from relseq 17 onwards

7 8 15 18 are simlar

11 13 17 are simlar

2sas
2scp
2scp
lcdl

lcdl

1g4y
irec

1vrk

rel seq 1-11,

0- 10)

g g 2 2 8 8 2 9

187 ASP

70

191 ASPA 104

192 ASPA 138

3 ASPA

2 ASPA

1002 ASPR

501 ASP

152 ASPA

93

56

56

110

56

.b..






Ca DDDOD etc all with 2 2 2 5 or related sequence

and, for conparison,

protein chains 1 and 2 are the nodels from the set of 18 DDDOE 2225 groups

am no-aci d sequences ****

start of selected part of cngroup

rel seq -10 -5 0 5 10 15
1 lacc from 167 : _ VPDRDNDGI PDSLEVEGYTVDVK
2 2pvb from 80 A AETKAFLADGDKDGDGMI GVDEFAAMI KA _ _
3 2scp from 6 A QKMKTYFNRI DFDKDGAI TRMDFESMAERFA
4 2sas from 9 KI KFTFDFFLDMNHDGSI QDNDFEDMMTRYK
5 1cdl from 46 B: AELQDMI NEVDADGNGTI DFPEFLTMMARKM
6 1cdl from 46 C AELQDMI NEVDADGNGTI DFPEFLTMMARKM
7 lalv from 170 B: KKWQAI YKQFDVDRSGTI GSSELPGAFEAAG
8 lalv from 140 A DTCRSMVAVMDSDTTGKLGFEEFKYLWNNI K
9 2pvb from 41 A DDVKKAFYVI DQDKSGFI EEDELKLFLOQNEFS

10 2sas from 105 : NRI PFLFKGMDVSGDGI VDLEEFQNYCKNTFRQ

11 2cbl from 219 A LEAMALKSTI DLTCNDYI!I SVFEFDI FTRLFRQ

aa types - acidic, etc **
rel seq -10 -5 0 5 10 15
1 lacc from 167 : h habapaghhashahaghshahopb

2 2pvb from 80 A s asbshhsagabagaghhghaahsshhbs _ _
3 2scp from 6 A pbhbshhpbhahabagshsbhahashsabhs
4 2sas from 9 : bhbhshahhhahppagshpapahaahhsbhob
5 1cdl from 46 B s ahpahhpahasagpgshahhahhshhsDbobHh
6 1cdl from 46 C s ahpahhpahasagpgshahhahhshhsDbbh
7 lalv from 170 B b b h p s h hbphahabsgshgssahhgshass sy g
8 lalv from 140 A as hbshhshhasassgbhghaahbhhhpphob
9 2pvb from 41 A aahbbshhhhapabsghhaaaahbhhhpphs

10 2sas from 105 : pbhhhhhbghahsgaghhahaahpphhbphp



11 2cbl from 219 A h as hs hbsshahshpahhshhahahhsDbhHhp

conformati on sequences **

rel seq -10 -5 0 5 10 15

1 1lacc from 167 : . . . . . . . . . bdakgkgbbaaaaaa. bbbbbob
2 2pvb from 80 A aaaaaaaaaadkkgkgbbbaaaaaaaak

3 2scp from 6 A aaaaaaaaakdakgkgbbbaaaaaaaaaaaa
4 2sas from 9 aaaaaaaak. dakgkgbbbaaaaaaaaaaaa
5 1cdl from 46 B: aaaakaaaaabakgagbbbaaaaaaaakbbob
6 1lcdl from 46 C aaaaaaaaaabakgkgbbbaaaaaaaakbbob
7 lalv from 170 B: aaaaaaaaakdkkgkgbbbaaaaaaaaaakdy g
8 lalv from 140 A aaaaaaaaakdakgkogbbbaaaaaaaaaaaa
9 2pvb from 41 A aaaaaaaaaadakgkgbbbaaaaakaaakahb
10 2sas from 105 : aaaaaaakkadakgkogbbbaaaaaaaaad. d

11 2cbl from 219 A aaaaaaaaaadakgkgbbbaaaaaaaaaadhb

koK ok Kok Kok ok k ok protein names (pdb header) ******x*

1 1lacc at 177 2.1 TOXI N Anthrax protective antigen
2 2pvb at 90 A 0.91 METAL BI NDI NG PROTEI N EF Hand-1i ke Par val bumi n
3 2scp at 16 A 2.0 Bl NDI NG PROTEI N EF Hand-1ike Cal nodulin-like
4  2sas at 19 2.4 CALCI UM Bl NDI NG PROTEI N EF Hand-Ii ke Cal nodulin-Ilike
5 lcdl at 56 B 2.2 CALCI UM BI NDI NG PROTEI N EF Hand-like Cal nodulin-Ilike
6 lcdl at 56 C 2.2 CALCI UM BI NDI NG PROTEI N EF Hand-like Cal nodulin-Ilike
7 lalv at 180 B 1.9 CALCI UM BI NDI NG EF Hand-Ilike EF-hand nodules in nultidonain proteins
8 lalv at 150 A 1.9 CALCI UM BI NDI NG
9 2pvb at 51 A 0.91 METAL BI NDI NG PROTEI N EF Hand-Ii ke
10 2sas at 115 2.4 CALCI UM BI NDI NG PROTEI N
11  2cbl at 229 A 2.1 COWPLEX ( PROTO- ONCOGENE/ PEPTI DE) EF- hand nodules in nultidonain proteins
KRERERERRE  CgPS  KFEEEREEEE R
11 DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 6 lacc 1 0.2 2.1 CA 800 ASP 177 ..... |
21 DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 6 2pvb 0 0.1 0.9 CA 111 ASPA 90 ....b |

3 1 DDDOD Ca 2 2 2 5 -1 -1 -1 ..... 6 2scp 0 0.1 2.0 CA 190 ASPA 16 ....b |



4 1 DNDOD Ca 2 2 2 5 -1 -1 -1 ..... 5 2sas 0 0.2 2.4 CA 186 ASP 19 b
5 1 DDNNOE Ca 2 2 0 2 5 -1 -1 ...... 6 lcdl 0 0.6 2.2 CA 2 ASPB 56 .....
6 1 DDNODE Ca 2 2 2 2 3 -1 -1 ...... 6 lcdl 0 0.6 2.2 CA 2 ASPC 56 .....
7 1 DDSCE Ca 2 2 2 5 -1 -1 -1 ..... 6 lalv 0 0.1 1.9 CA 7 ASPB 180 ....b
8 1 DDTCE Ca 2 2 2 5 -1 -1 -1 ..... 6 lalv 0 0.2 1.9 CA 2 ASPA 150 ....b
9 1 DDSCEE Ca 2 2 2 2 3 -1 -1 ...... 6 2pvb 0 0.1 0.9 CA 110 ASPA 51 .....
10 1  DSDCE Ca 2 2 2 5 -1 -1 -1 ..... 5 2sas 0 0.2 2.4 CA 188 AsP 115 ....b
11 1 DINCE Ca 2 2 2 5 -1 -1 -1 ..... 6 2cbl 0 0.1 221 CA 352 ASPA 229 ....b

p chain 1, 1lacc, is different

all others:

over fi 1-11, psi 0-10 all agree with nmodel (no 2) within 22 deg

rel seq meanf i meanpsi nunber
0 -76( 10) 75(  7) 10 d
1 -61(  9) -33( 14) 10 a
2 -89( 12) 3( 7 10 k
3 59( 13) 32( 18) 10 g
4 -91( 18) o( 13) 10 k
5 82( 12) 3( 12) 10 o]
6 -136( 8) 152( 14) 10 b
7 -95( 11) 121( 10) 10 b
8 -101( 28) 171(  8) 10 b
9 -56( 5) -39( 8 10 a
10 -63( 8) -35( 8) 10 a
11 -68( 8) -37(  8) 10 a

local conformations pretty simlar over relseq -10 tol7, but diverge beyond

that except that even there 3,4,8 are alike.

rms agreenment of fi and psi together

pchain 3 4 511 2 6 7 8 9 10



11

10

2scp

2sas

lcdl

2chbl

2pvb

lcdl

lal v

lal v

2pvb

2sas

pchain

0

10

15

22

14

21

19

17

19

10 15

19

21

21

16

22

21

19

21

19

27

21

15

15

19

22

21

27

23

19

17

19

19

22

21

23

13

15

15

13

13

15

19

13

15

14

11

14

22

22

17

15

15

11

19

21

17

19

15

14

11

17

19

15

19

13

11

17 17 13

19

21

19

22

13

14

17

17

13

0



DDOO 2 2 2

am no-aci d sequences ****
start of selected part of cngroup
rel seq -10 -5 0 5 10 15

1 1fzc from 308 C NGMQFSTWDNDNDKFEGNCAEQDGSG

2 3fib from 308 : NGMQFSTWDNDNDKFEGNCAEQDGSG
aa types - acidic, etc **
rel seq -10 -5 0 5 10 15

1 1fzc from 308 C pghphsshapapabhagphsapagsd g

2 3fib from 308 : pghphsshapapabhagphsapagsd g

conformati on sequences **
rel seq -10 -5 0 5 10 15
1 1fzc from 308 C bgbbbbbak. bdbkba. baaaakgbpb

2 3fib from 308 : b gbbbbbakbbkbkba. baaaaag. Db

ROk kKoK koK ok k% protein names (pdb header) *******

1 1fzc at 318 C 2.3 BLOOD COAGULATI ON Fi bri nogen C-ternminal domain-Iike

2 3fib at 318 2.1 BLOOD COAGULATI ON Fi bri nogen C-term nal donain-Iike

EEE R E R R R RS CngpS kkkkkkkkkk k%

1 1 DDOO Ca 2 2 2 -1 -1 -1 -1 .... 4 1fzc 0 0.2 2.3 CA 1 ASPC 318 b...
2 1 DDOO Ca 2 2 2 -1 -1 -1 -1 .... 6 3fib 0 0.2 2.1 CA 400 ASP 318 b...

within cngp sane with s.d. 1-9 deg

rel seq meanf i neanpsi nunber
0 -84( 1) 120(  4) 2 b
1 -135(  2) 28( 6) 2 k
2 -86( 2) 182( 9) 2 b

3 -99(  8) 19(  3) 2 k



4 -104(  2) 150(  5) 2
5 -67(  4) -33( 1) 2

6 -90( 1) -156(  0) 2

local conformations same (r.ms. 8 deg)

proteins same fold and famly

first D is bidentate

coordination no 4 or 6 - latter, in 3fib, has 2 waters



Zn CCCC 3 3 8

kkkkkkkkkk cngps

11 CCCC
2 1 CccC
3 1 CccC
4 1 CCCC
51 CCCC
6 1 CCCC

Zn

Zn

Zn

Zn

Zn

Zn

(in 90% cull
E kK KA KK KK
3 3
3 3
3 3
3 3
3 3
3 3

am no-aci d sequences ****

rel seq
1 1lcdo from
2 1dit from
3 1e3i from
4 1e3j from
5 1lhet from

6 1ht0 from

conformation
rel seq

1 1lcdo from

2 1dit from

3 1e3i from

4 1e3j from

5 1lhet from

6 1ht0 from

-10
88 A E K
87 A D K
87 A D K
86 A D R
87 A D K
87 A D K

sequences

-10
88 A b b
87 A b b
87 A b b
86 A b b
87 A b b
87 A b b

b

set of proteins, protein chains 4 and 5 are

-1 -1 -1 -1 .... 4 1lcdo
-1 -1 -1 -1 .... 4 1d1t
-1 -1 -1 -1 .... 4 1e3i
-1 -1 -1 -1 .... 4 1e3j
-1 -1 -1 -1 .... 4 1lhet
-1 -1 -1 -1 .... 4 1htO
-5 0 5
PLFI S CGECREFCAQ

o
-
m
-
T
o O O
0
py)
m
e}
z
>
¢}

(Hovnol l er type) **

b babbbagabaaaa

ok ok ko k ok ok ok ok protein nanmes (pdb header) ******x*

1 1cdo at

2  1dit at

3 le3i at

98 A 2.05

97 A 2.40

97 A 2.08

OXI DOREDUCTASE  ( CH- OH( D) - NAD( A) )
OXI DOREDUCTASE

ALCOHCOL DEHYDROGENASE

in

ZN

ZN

ZN

ZN

ZN

ZN

30% set)

377 CYSA
375 CYSA
381 CYSA
901 CYSA
401 CYSA

1375 CYSA

o]

®

o O



4  le3j at 96 A 2.3 OXI DOREDUCTASE
5 1lhet at 97 A 1.15 OXI DOREDUCTASE

6 1ht0 at 97 A 2.00 OXI DOREDUCTASE

Hok Kk ok k ok kK SCOP classification **xxxxx

1 1cdo at 98 A 2.05 G oES-1ike /Al cohol dehydrogenase-like, N-term nal domain
2 1dit at 97 A 2.40 sane
3 1le3i at 97 A 2.08 sane
4  1e3] at 96 A 2.3 same
5 1lhet at 97 A 1.15 sane
6 1ht0 at 97 A 2.00 sane

over 1-14/0-13, i.e. whole group, 2,5,6 agree within 15 deg
1,3, differ from them by 20-37 deg

4 differs by 60 deg

1-6/0-5, i.e. first two loops, 1,2,4,5,6 agree within 12 deg.

3 is different by 23-30 deg

7-14/6-13, i.e. 3rd loop, 2,5,6 agree within 18 deg
1,3 agree with each other within 18 deg,
(but 30-40 from 2,5, 6)

4 different by 70 deg from rest



Zn CCCC 3 17 3
all except protein chain no. 19 are in the 30% cull set of proteins;

protein chain 19 is only in the 90% set.

Kok ok ok k ok kK Kk CNgPS — *H**xkrxrkkx
17 1 CCCC Zn 3 17 3 -1 -1 -1 -1 .... 4 1dcqg 0 0.1 2.1 ZN 600 CYSA 264 .... |
18 1 CCCC Zn 3 17 3 -1 -1 -1 -1 .... 4 lee8 0 0.1 1.9 ZN 501 CYSA 238 .... |
19 1 CCCC Zn 3 17 3 -1 -1 -1 -1 .... 4 1ffy 0 0.1 2.2 ZN 1001 CYSA 886 .... | 6.
20 1 Cccc Zn 3 17 3 -1 -1 -1 -1 .... 4 1rmd 0 0.1 2.1 ZN 118 CYS 26 .... |
21 1 Cccc Zn 3 17 3 -1 -1 -1 -1 .... 4 1zin 0 0.1 1.6 ZN 219 CYS 130 .... | 2.

am no-aci d sequences ****
rel seq -10 -5 0 5 10 15
17 1dcq from 254 A EVQRMTGNDVCCDCGAPDPTWLSTNLGI LTCI ECSGI HRELGVHYS

18 lee8 from 228 A HAVYGREGLPCPACGRPVERRVVAGRGTHFCPTCQGESG

19 1ffy from 876 A | VI EHADGEKCERCWNYSEDLGAVDELTHLCPRCQQVVKSL _ _ _ _ _
20 irnd from 16 : FPAHFVKSI SCQI CEHI LADPVETSCKHLFCRI CILRCLKVMGSYC
21 1zin from 120 : LMERLTGRRI CRNCGATVYHLI FHPPAKPGVCDKCGGELYQRADDNE

conformati on sequences (Hovnoller type) **

-10 -5 0 5 10 15 20 25
17 1dcq from 254 A aaaabbgaabbaaagbbgbabbbaaagbbbbaaaaaaaaaaj aaahb
18 1lee8 from 228 AA° b a a b gabgbbbaaaghbbbbbbbbgghbbbbbbaaaaghbijbbbbbbbhb
19 1ffy from 876 A bbbbbbbjbbbaaagbbbaabbbbjabbgbbaaaaaaaaaabbbbhb
20 1rmd from 16 bbaaaaaaabbaaagbbbbgbbbbaagbbbbaaaaaaaaaaajbbb

21  1zin from 120 : aaaaaaabbbbaaagbbbbaaabbbabbgbbaaaghbbbbbbaaaba

ok ok ko ok ok ok ok ok protein nanmes (pdb header) ******x*
17  1dcq at 264 A 2.10 METAL BI NDI NG PROTEI N

18 lee8 at 238 A 1.90 DNA BI NDI NG PROTEI N



19 1ffy at 886 A 2.2 LI GASE/ RNA
20 1rmd at 26 2.1 DNA- Bl NDI NG PROTEI N

21  1zin at 130 1.6 PHOSPHOTRANSFERASE

over -1 to 7, i.e. first loop +, 18,19,20,21 agree, within 16

17 a bit different

over -1 to 23, i.e. all three |oops pl7-p21 are ALL DI FFERENT - by 40-90 deg !

NOTE THAT THE SEQUENCES SHOW MUCH LESS SIM LARITY FOR THIS SET, AND THE FOLDS ARE ALL DI F.

xxrxxkkkk*  SOOP cl assification *****xx
17 1dcq at 264 A 2.10 Pyk2-associated protein beta ARF-GAP domain

18 1lee8 at 238 A 1.90 DNA repair protein MitM (Fpg

19 1ffy at 886 A 2.2 Anticodon-binding domain of a subclass of class | aminoacyl-tRNA synthetases
20 1rnmd at 26 2.1 RING finger domain, C3HC4

21 1zin at 130 1.6 Rubredoxi n-1ike /Mcrobial and mtochondrial ADK, insert "zinc finger" domain

recheck fold info from scratch (i.e. start with findseq) 24.4.02

1ldcq Pyk2-associ ated protein beta ARF-GAP donain
Class: Small proteins
lee8 DNA repair protein MitM (Fpg)
Class: Milti-domain proteins (alpha and beta)
1ffy Ant i codon- bi nding donain of a subclass of class | aminoacyl-tRNA synthetases
Class: Al alpha proteins
1r md RI NG finger donmin, C3HC4
Class: Small proteins
1zin Rubr edoxi n-1i ke M crobial and mitochondrial ADK, insert "zinc finger" domain

Class: Small proteins



repeat torag to get agreements

====== 5 protein chains to be conpared

start and end seq values for fi 1 3; for psi

rms agreenent of fi and psi together

pchain 17 18 19 20 21

17 1ldcq 0 20 29 35 23

18 1lee8 20 0 19 23 16

19 1ffy 29 19 0 6 11

20 1rmd 35 23 6 0 16

21 1zin 23 16 11 16 O

5 protein chains to be conpared

start and end seq values for fi 4 20; for psi

rms agreenent of fi and psi together

pchain 17 18 19 20 21

17 1dcq 0 64 75 52 90

18 1lee8 64 0 69 63 84

19 1ffy 75 69 0 67 63

19



20 1rmd 52 63 67 0 82

21 1zin 90 84 63 82 O

5 protein chains to be conpared

start and end seq values for fi 21 23; for psi 20

rms agreenent of fi and psi together

pchain 17 18 19 20 21

17 1ldcq 024 7 19 32

18 1lee8 24 0 21 16 27

19 1ffy 7 21 0 16 28

20 1rmd 19 16 16 0 27

21 1zin 32 27 28 27 O



Zn HHH 4 6
(in 90% cull set of proteins, protein chains 7 and 12 are in 30% set)

( redundant chains have not been renpved)

includes some related cngroups HHHXX 4 6 + + where additional residues

in a second protein chain are coordinated to Zn

18 groups and ALL agree over relseq -6 to 10 within <= 13 deg.

am no-aci d sequences ****

start of selected part of cngroup |

-10 -5 0 5

1 lbud from 132 A NRLVAI TLA M A NL GV SH
2 liag from 132 NLLVAVTMA LGHNL GMEH
3 lqua from 132 A PLLMAVTMA L G NL GMNH
4 1sat from 166 EDYGRQTFT I GHAL GL SH
5 lciz from 191 A GTNLFLVAA I G SLGLFH
6 lhfc from 208 EYNLHRYVAA LGHSLGL SH
7 1i76 from 187 A NYNLFLVAA F G SLGLAH
8 1Imy from 208 GI NFLYAAT LGHSL GMGH
9 830c from 212 A GYNLFLVAA F G SLGLDH
10 830c from 212 B: GYNLFLVAA F G SLGLDH
11 1fbl from 208 DYNLYRVAA L G SLGLSH
12 lbkc from 395 E TKEADLVTT L G NF GAEH
13 1bkc from 395 A TKEADLVTT L G NF GAEH
14  1bkc from 395 I: TKEADLVTT L G NF GAEH
15 1bkc from 395 C TKEADLVTT L G NF GAEH
16 lkap from 166 P: GNYGRQTLT I G TLGLSH
17 latl from 132 A NLLMGVTMA L G NL GMEH
18 latl from 132 B: NLLMGVTMA L G NL GMEH
conformati on sequences (Hovnoller type) **

10

G S



10

11

12

13

14

15

16

17

18

kkkkkkkkkk

10

11

start of selected part of

lbud from
liag from
lqua from
lsat from
lciz from
1hfc from
1li 76 from
1Imyg from
830c from
830c from
1fbl from
lbkc from
lbkc from
lbkc from
lbkc from
lkap from
latl from

latl from

lbud at
liag at
lqua at
lsat at
lciz at
lhfc at
1i 76 at
1mmg at
830c at
830c at

1f bl at

132

132

132

166

191

208

187

208

212

212

208

395

395

395

395

166

132

132

142 A

142

142 A

176

201 A

-10

protein nanes (pdb

1.90

2.0

2.2

chgroup |

header) + CATH and SCOP
TOXI N
METALLOPROTEASE

TOXIN

classification ****x*x

d.92.1.9 Zincin-like

d.92.1.9

HYDROLASE ( SERI NE PROTEASE)

METALLOPROTEI NASE

VETALLOPROTEASE

HYDROLASE

METALLOPROTEASE

MATRI X METALLOPROTEASE

MATRI X METALLOPROTEASE

METALLOPROTEASE

(no code given)

d.92.1.11



12 1bkc at
13 1bkc at
14  1bkc at
15 1bkc at
16 1lkap at
17 1latl at
18 1latl at

405

405

405

405

142

142

kkkkkkkkkk cngps

11 HH
2 1 HH
31 HH
4 1 HH
51 HH
6 1 HHH
7 1 HH
8 1 HH
9 1 HH
10 1 HHH
11 1 HHH

121 HHH O

131 HHH O

14 1 HHH O

151 HHH O

16 1 HHHOS
17 1  HHHOY
18 1  HHHOY

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

2.0 ZN- ENDOPEPTI DASE  d. 92.1. 10
2.0 ZN- ENDOPEPTI DASE

2.0 ZN- ENDOPEPTI DASE

2.0 ZN- ENDOPEPTI DASE

1.64 ZI NC METALLOPROTEASE d. 92.
1.8 METALLCOENDOPEPTI DASE d. 92.
1.8 MVETALLOENDOPEPTI DASE

EEE TR TR R

4 6 -1 -1 -1 -1 -1 eee 4

4 6 -1 -1 -1 -1 -1 eee 4

4 6 -1 -1 -1 -1 -1 eee 5

4 6 -1 -1 -1 -1 -1 eee 5

4 6 -1 -1 -1 -1 -1 eee 5

Zincin-like

1.6

1.9

1lbud
li ag
lqua
lsat
1ciz
1hfc

1i 76

4 6 -1 -1 -1 -1 -1 eee 5 1mmy

4 6 -1 -1 -1 -1 -1 eee 5 830c

4 6 -1 -1 -1 -1 -1 eee 5

4 6 -1 -1 -1 -1 -1 eee 6

4 6 -1-413 -1 -1 -1 eee . 5

4 6 -1-413 -1 -1 -1 eee . 5

4 6 -1-413 -1 -1 -1 eee . 5

4 6 -1-413 -1 -1 -1 eee . 5

4 6 -99 0O -1 -1 -1 eee.. 5

18 groups and ALL agree over relseq -6 to 10 within <= 13

830c

1f bl
1lbkc
1lbkc
1lbkc
1bkc
lkap
latl

lat |

deg.

Zincin-like

Zincin-like

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

800 HI SA 142

999 HIS 142

999 HI SA 142

472 HS 176

301 HI SA 201

275 HS 218

999 HI SA 197

1 HS 218

261 HI SA 222

261 H SB 222

998 HS 218

1 HI SE 405

1 HI SA 405

1 HSI 405

1 HISC 405

613 HISP 176 .....

401 HISA 142 .....

402 HISB 142 .....

uJ

uu

uJ

uJ

uJ

uJ

BUU



Separate anal ysis of

10

11

12

13

14

15

10

11

12

13

14

15

10 and 11 sane over

13 and 14 sane over

1lbud
li ag
lqua
lsat
1ciz
1hfc
1i 76
1my
830c
830c

1f bl

1lbud
li ag
lqua
lsat
1ciz
1hfc
1i 76
1my
830c
830c

1f bl

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

132

132

132

166

191

208

187

208

212

212

208

132

132

132

166

191

208

187

208

212

212

208

sinmpl e HHH groups

A \%
|
A |
T
A T
R
A A
L
A K
B: K
R
A b
b
A b
a
A a
b
A b
b
A b
B: b
b
whol e
whol e

in 90% cul

NRLVAI TLAHEWM

NLLVAVTMAHETL

o O 0
z
il
[
=<
>
>
_|
T
m
[

O
<
=z
r
<
Py
<
>
>
un
m
—

range within 6 degs

range within 14 degs

set

O O @

®

(different

GMEH

G MNH

GL SH

nunberi ng)

@ @ =

®

b

15

a



sane over

al
1i 76 at
5 1bud
6 1liag
7 1qua
8 1sat
9 1lciz
10 1hfc
11 1i 76
12 1mm
13 830c
14 830c
15 1fbl
5 1bud
6 1liag
7 1qua
8 1sat
9 1lciz
10 1hfc
11 1i 76
12 1mm
13 830c
14 830c
15 1fbl
5 1bud
6 1liag
7 1qua
8 1sat

at

at

at

at

at

at

at

at

at

at

at

at

at

at

relseq -6 to 10 within 13 degs, many mnuch closer

90

75

64

56

20

142

142

142

176

201

142

142

142

176

197 A should be node

TOXIN

METALLOPROTEASE

TOXIN

HYDROLASE ( SERI NE PROTEASE)
METALLOPROTEI NASE
METALLOPROTEASE

HYDROLASE

METALLOPROTEASE

MATRI X METALLOPROTEASE
MATRI X METALLOPROTEASE

METALLOPROTEASE

A: Snake venom netal | oprotease from Five-pace snake
: Snake venom netal |l oprotease from Eastern dianond
A Snake venom netal | oprotease from Chinese five
Metall o protease, catalytic (N-terminal) donmain

A: Stronelysin-1 (MW-3) from Human (Hono sapiens),

Zincin-like

Zincin-like

Zincin-like

Zincin-like

Zincin-like



9 1lciz at 201 A
10 1hfc at 218
11 1i 76 at 197 A
12 1mm at 218
13 830c at 222 A
14 830c at 222 B:

15 1fbl at 218



COMMONLY OCCURRING CHELATE LOOPSin ZN and CA COORDINATION GROUPS

CHELATE LOORP: the term donor pair was used previoudly for this.

The dataincludes, for the individual occurrences:

i) amino-acid sequences, starting at relseq=-10; relseq=0 is the first donor amino-acid

ii) sequences of amino-acid types- g isglycine, sissmall hydrophobic, h islarge hydrophobic, ais acidic, bisbasic, p ispolar

iii) sequences of (Efimov type) conformations

iv) starting residue number, resolution, PDB header name,

v) coordination group definition (asin Table 3D)

vi) summary of analysis of agreement of torsion angles over selected regions of protein chain; chains areidentified by their protein chain numbers ( pc) - thisis the first number in each row of the tables.

[ Occasionally, additional information is given from an earlier analysis of donor pairs which included metal coordination geometry; the protein chain numbering may be different and the conformations are described
by the categories of Hovmoller et a., using afor helix, b for sheet, g for turn, and j for other.]

CaDD?2
CaDN?Z2
CaDO2
CaNO?2
CaDO1
CaODO

CaOD?2



CaOE?2

CaOE>S

CaOS0andCaOTO

CaO0O2

CaOO3

ZnHHA4

ZnCC2

ZnCC3

ZnCC5

ZnHC3

ZnHH?2



Ca

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

D D2

am no-aci d sequences ****

start
rel seq
2scp
lcdl
194y
1sra
1vrk
lcdl
1rec
1vrk
2pvb
lal v
2pvb
194y
lal v
lacc
1le43
2scp
lcdl
194y
Isra
1vrk
2pvb
lacc
lacc
1f zc
3fib
1f zc

lal v

of selected part of cngroup

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

10

10

247

10

46

100

46

41

140

80

46

170

167

192

12

12

249

12

82

169

169

308

308

371

213

PO 4

-10

QKM

Py
Py
<

DMI NE

O

m

WA F S L

QDMI NE
K

AFSLFD
AFSLFD
FFETCD

AFSLFD

DNDGW

DFDNF

I S

<
m

m
XofO

10

15



28 lalv from 213 A RRYSDEGGNMDFDNEFI SCLVRL

29 2por from 83 FGDLYEVGYTDLDDRGGNDI PY
aa types - acidic, etc **
rel seq -10 -5 0 5

1 2scp from 6 A pbhbshhpbhahabagshsbha

2 1lcdl from 10 A s ahbashshhabagagshssba
3 194y from 10 R s ahbashshhabagagshssba
4 1sra from 247 : p h s s b hhashahapabhhsHhaa
5 1vrk from 10 A s ahbashshhabagagshssba
6 1lcdl from 46 BB s ahpahhpahasagpgshahHha
7 1rec from 100 : p b h ahs hshhahagpgshsbpa
8 1lvrk from 46 A s ahpahhpahasagpgshahHha
9 2pvb from 41 A° aahbbshhhhapabsghHhhaaaa
10 1lalv from 140 A° a s h b s h hs hhasassgbhghaa
11 2pvb from 80 A s asbshhsagahbagaghhghaa
12 194y from 46 R

13 lalv from 170 B b b h p s h hbphahabsgshgssa
14 1acc from 167 : _ _ _ _ _ _ _ _ _ h abapaghhasha
15 1e43 from 192 A° p h a h h h hs ahahaphahhsasoh
16 2scp from 8 A h bs hhpbhahabagshsbhaha
17 1cdl from 12 A h bashshhabagagshssbahgyg
18 1g4y from 12 R h bashshhabagagshssbahgyg
19 1sra from 249 : s s b h has hahapabhhshaahs
20 1vrk from 12 A h bashshhabagagshssbahg
21  2pvb from 82 A s bshhsagabagaghhghaahs
22 lacc from 169 : h abapaghhashaha

23 lacc from 169 : _ _ _ _ _ _ _ h abapaghhashaha
24 1fzc from 308 C p ghphsshapapabhagphsap
25 3fib from 308 : pghphsshapapabhagphsap
26 1fzc from 371 BB p g h hhsshabapaghhssahbob
27 lalv from 213 BB b b h s aaggphahaphhshhhbHh

28 lalv from 213 A° b b h s aaggphahaphhshhhbHh



29 2por from 83 : h gahhahghsahaabggpahhHh

conformati on sequences **

rel seq -10 -5 0 5
1 2scp from 6 A aaaaaaaaaabaagaghbbbaaa
2 1lcdl from 10 A aaaaaaaaaabaagaghbbbaaa
3 194y from 10 R aaaaaaaaaabaagaghbbbaaa
4 1sra from 247 aaaaaaaaaabaagaghbbbaaa
5 1vrk from 10 A aaaaaaaaaabaagaghbbbaaa
6 1lcdl from 46 B: aaaaaaaaaabaagaghbbbaaa
7 1rec from 100 : aaaaaaaaaabaagaghbbbaaa
8 1lvrk from 46 A aaaaaaaaaabaagaghbbbaaa
9 2pvb from 41 A aaaaaaaaaabaagaghbbbaaa
10 1lalv from 140 A aaaaaaaaaabaagagbbbaaa

11 2pvb from 80

PO 4
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
o
Q
Q
«
Q
«
o
o
o
Q
Q
Q

12 1g4y from 46
13 1lalv from 170 B: aaaaaaaaaabaagaghbbbaaa
14 lacc from 167 : b bbbbbbbbbbaagaghbbaaaa
15 1e43 from 192 A baababj bbbbaabaaaaaaaa
16 2scp from 8 A aaaaaaaabaagaghbbbaaaaa
17 1cdl from 12 A aaaaaaaabaagagbbbaaaaa
18 1g4y from 12 R aaaaaaaabaagagbbbaaaaa
19 1sra from 249 aaaaaaaabaagagbbbaaaaa
20 1vrk from 12 A aaaaaaaabaagagbbbaaaaa
21  2pvb from 82 A aaaaaaaabaagagbbbaaaaa
22 lacc from 169 : b bbbbbbbbaagaghbbaaaaaa
23 lacc from 169 : b bbbbbbbbaagaghbbaaaaaa
24 1fzc from 308 C bgbbbbbaabbabababbaaaa
25 3fib from 308 : bgbbbbbaabbabababbaaaa
26 1fzc from 371 BB b g b bbbbaabbababbbahbaahb
27 lalv from 213 B: aaabbaagbbbaaaaaaaaaaa
28 lalv from 213 A aaaagaagbbbaaaaaaaaaaa

29 2por from 83 : aj bbbbbjaagbaaagjabbbb



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

conformati on

rel seq

15
2scp
lcdl
1g4y
lsra
1vrk
lcdl
1rec
1vrk
2pvb
lal v
2pvb
1g4y
lal v
lacc
1le43
2scp
lcdl
1g4y
lsra
1lvrk
2pvb
lacc
lacc
1f zc
3fib
1f zc
lal v
lal v

2por

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

sequences

10

10

247

10

46

100

46

41

140

80

46

170

167

192

12

12

249

12

82

169

169

308

308

371

213

213

83

PO 4

* %

-10

k

i

revi sed

k a

g

efi

g

g

bbbbbj

nmov

bbb a

bbb a

a k gdkak

a

a

a

a

a

a

a

10



kkk kKKK KKK

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

2scp
lcdl
1g4y
lsra
1lvrk
lcdl
lrec
1lvrk
2pvb
lal v
2pvb
1g4y
lal v
lacc
1le43
2scp
lcdl
1g4y
lsra
1lvrk
2pvb
lacc
lacc
1f zc
3fib
1f zc
lal v
lal v

2por

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

16

20

20

257

20

56

110

56

51

150

90

56

180

202

18

22

22

259

22

92

179

A

A

2.

2.

0

2

91

91

protein names (pdb header) ****x*x*

Bl NDI NG PROTEI N

CALCI UM Bl NDI NG PROTEI N

S| GNALI NG PROTEI N

CALCI UM Bl NDI NG PROTEI N

COVPLEX( CALCI UM BI NDI NG PROTEI N PEPT
CALCI UM Bl NDI NG PROTEI N

CALCI UM Bl NDI NG PROTEI N

COVPLEX( CALCI UM BI NDI NG PROTEI N PEPT
METAL BI NDI NG PROTEI N

CALCI UM BI NDI NG

VETAL BI NDI NG PROTEI N

S| GNALI NG PROTEI N

CALCI UM BI NDI NG

TOXIN

HYDROLASE

Bl NDI NG PROTEI N

CALCI UM Bl NDI NG PROTEI N

S| GNALI NG PROTEI N

CALCI UM BI NDI NG PROTEI N

COVPLEX( CALCI UM BI NDI NG PROTEI N PEPT
METAL BI NDI NG PROTEI N

TOXIN

TOXIN

BLOOD COAGULATI ON

BLOOD COAGULATI ON

BLOOD COAGULATI ON

CALCI UM BI NDI NG

CALCI UM BI NDI NG

| NTEGRAL MEMBRANE PROTEIN PORI N



kkk Kk KK KKK cngps kkkkkkkkkkkk

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

27,

DDDOD Ca 2 2 2
DDDCE Ca 2 2 2
DDDCE Ca 2 2 2
DDDCE Ca 2 2 2
DDDCE Ca 2 2 2
DDNNCE Ca 2 2 0
DDNOCE Ca 2 2 2
DDNOCE Ca 2 2 2
DDSCEE Ca 2 2 2
DDTCE Ca 2 2 2
DDDCE Ca 2 2 2
DDNOCE Ca 2 2 2
DDSCE Ca 2 2 2
DDDCE Ca 2 2 2
DODDD Ca 22 2 19

DDDOD Ca 2 2 2
DDDCE Ca 2 2 2
DDDCE Ca 2 2 2
DDDCE Ca 2 2 2
DDDCE Ca 2 2 2
DDDCE Ca 2 2 2
DDDCE Ca 2 2 2
DDEOCOD Ca 2 7 34

DDOO Ca 2 2 2
DDOO Ca 2 2 2
DDO Ca 2 2 -1
DDDN Ca 88 2 1
DDDN Ca 88 2 1
DDND Ca 2 5 1

28 seem to be sanme group,

5 -1 -1 -1 ..... 6 2scp
5 -1 -1 -1 ..... 5 icdl
5 -1 -1 -1 ..... 6 1gdy
5 -1 -1 -1 ..... 6 1sra
5 -1 -1 -1 ..... 6 1vrk
2 5 -1 -1 ...... 6 ilcdl

5 -1 -1 -1 ..... 6 1rec
5 -1 -1 -1 ..... 6 1vrk
2 3 -1 -1 ... 6 2pvb
5 -1 -1 -1 ..... 6 lalv
5 -1 -1 -1 ..... 6 2pvb
5 -1 -1 -1 ..... 5 1gdy
5 -1 -1 -1 ..... 6 lalv
5 -1 -1 -1 ..... 6 lacc
2 -1 -1 -1 ..., 6 1e43

5 -1 -1 -1 ..... 6 2scp
5 -1 -1 -1 ..... 5 icdl

5 -1 -1 -1 ..... 6 1gdy
5 -1 -1 -1 ..... 6 1sra
5 -1 -1 -1 ..... 6 1vrk
5 -1 -1 -1 ..... 6 2pvb
5 -1 -1 -1 ..... 6 lacc
3 10 -1 -1 ...... 6 lacc

-1 -1 -1 -1 4 1fzc
-1 -1 -1 -1 . 6 3fib
-1 -1 -1 -1 . 5 1f zc
-1 -1 -1 -1 .... 6 1lalv
-1 -1 -1 -1 .... 6 1lalv
-1 -1 -1 -1 .... 6 2por

28 should have been elimnated

0

0.

1

0.

9

102 21

0 0.3 2.1

0 0.2 2.3

0 0.2 2.1

0 0.2 2.3

0 0.1 1.9

0 0.2 1.9

0 0.2 1.8

190 ASPA 16 ....b |

1001 ASPR 20 ....b |
302 ASP 257 ....b |
151 ASPA 20 ....b |

2 ASPB 56 ..... b |

501 ASP 110 ....b |
152 ASPA 56 ....b |
110 ASPA 51 ..... b |
2 ASPA 150 ....b |

111 ASPA 90 ....b |
1002 ASPR 56 ....b |
7 ASPB 180 ....b |

800 ASP 177 ..... |
502 ASPA 159 b.... |
190 ASPA 16 ....b |

1 ASPA 20 .b..b |

2 2 2 2 2 2 2 2 2 92 92 2 Q2 990 2 9 9 9 9

1001 ASPR 20 ....b |
302 ASP 257 ....b |
151 ASPA 20 ....b |
111 ASPA 90 ....b |

2

800 ASP 177 ..... |
CA 801 ASP 179 ..b... |

CA 1 ASPC 318 b...

CA 400 ASP 318 b... |

CA 2 ASPB 381 b..
CA 8 ASPB 135 . bb.
CA 4 ASPA 135 . bb.

CA 303 ASP 93 bb..

1 ASPA 20 .b..b |

Y4

Y74

Y4

Y4

Y4



over loop: 0-2

group 1: 1-10, same within 20 deg over |oop
+11-13 within 20-30 deg
+ 14 15 wthin 25-35 deg
nodel for all: 2pvb at 51 A 0.91 (9)
of these 1-13 are related proteins and simlar over relseq -10 to 11
14 15 quite different

1-14 are first loop of a 2 2 5 sequence

group 2: 16-23, same within 16 deg
nodel : 2pvb at 92 A 0.91 (21)
of these 16-21 are related proteins and simlar over relseq -10 to 11
22 23 quite different

16-22 are second loop of a 2 2 5 sequence

group 3: 24-26, same within 8 deg - closely related proteins
nodel : 3fib at 318 2.1 (25)

of these 24 25 are pretty simlar over relseq -10 to 11, 26 is dif !

(ot hers: 27 28, sane, 29 dif from all)
means pc 1-15 nmodel : 2pvb at 51 A 0.91 (9)
rel seq nmeanf i meanpsi nunber
0 -84( 19) 79( 9) 15 d (or b)
1 -59( 10) -37( 21) 15 a ( or k)
2 -88( 12) 1( 10) 15 k (or a)

neans pc 1-10
rel seq meanf i meanpsi nunber (for st devns see below ) q

0 -76 7 10 d



2 -85 1 10 k
means pc  16-23 nodel : 2pvb at 92 A 0.91 (21)
rel seq meanf i meanpsi nunber
0 -89( 11) o 7 8 k
1 62( 9) 25(  7) 8 g
2 -85( 5) o( 11) 8 k
neans pc 24-26 nmodel : 3fib at 318 2.1 (25)
rel seq nmeanf i neanpsi nunber
0 -84( 1) 118(  4) 3 b *x
1 -134(  2) 27( 5) 3 k (or d)
2 -82( 6) 183(  6) 3 b *x

p chains 1-15
rel seq O: chil 172 to 194, chi2 -3 to 34 - all but one

rel seq 2: chil 51 to 72, chi2 -4 to 31 - all but three

p chains 16-23
relseq O: al have chil 51 to 65, chi2 1 to 31

2 58 to 82, chi2 -52 to 22

p chains 24-26 chis close

SCOP FOLD, FAM LY
(in old order)
2scp at 16 A 2.0 Bl NDI NG PROTEI N EF Hand-1ike Cal nodulin-like
lcdl at 20 A 2.2 CALCI UM BI NDI NG PROTEI N

1g4y at 20 R 1.6 S| GNALI NG PROTEI N EF Hand-1ike Cal nodul i n-11i ke



lsra
1vrk
lcdl
lrec
1vrk
2pvb
lal v
2pvb
1g4y
lal v
lacc
1le43
2scp
lcdl
1g4y
lsra
1lvrk
2pvb
lacc

lacc

1f zc
3fib
1f zc
lal v
lal v

2por

pc 1-13

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

257 2.0 CALCI UM Bl NDI NG PROTEI N EF Hand-1ike/ Osteonectin

20 A 1.9 COVPLEX( CALCI UM Bl NDI NG PROTEI N PEPT Cal modul i n/ Cal modul i n
56 B 2.2 CALCI UM BI NDI NG PROTEI N EF Hand-1ike / Calnmodulin-Ilike
110 1.9 CALCI UM Bl NDI NG PROTEI N EF Hand-1ike / Calnmodulin-like
56 A 1.9 COVPLEX( CALCI UM Bl NDI NG PROTEI N PEPT Cal nodul i n/ Cal modul i n
51 A 0.91 METAL BI NDI NG PROTEI N EF Hand-1ike Parval bumn
150 A 1.9 CALCI UM BI NDI NG EF Hand-1ike/ EF-hand nodules in mnultidomain proteins
90 A 0.91 METAL BI NDI NG PROTEI N EF Hand-1i ke Par val bumi n
56 R 1.6 SI GNALI NG PROTEI N EF Hand-1i ke Cal modul i n-1i ke
180 B 1.9 CALCI UM BI NDI NG EF Hand-like EF-hand nodules in nultidomain proteins
177 2.1 TOXI N Anthrax protective antigen
202 A 1.7 HYDROLASE TIM beta/ al pha-barrel/ al pha- Ayl ases
18 A 2.0 Bl NDI NG PROTEI N EF Hand-like Cal nodulin-Iike
22 A 2.2 CALCI UM Bl NDI NG PROTEI N EF Hand-1ike/ Calnmodulin-Iike
22 R 1.6 SI GNALI NG PROTEI N EF Hand-like/ OCsteonectin
259 2.0 CALCI UM BI NDI NG PROTEI N EF Hand-1ike/ OCsteonectin
22 A 1.9 COVPLEX( CALCI UM Bl NDI NG PROTEI N PEPT Cal modul i n/ Cal modul i n
92 A 0.91 METAL BI NDI NG PROTEI N EF Hand-1ike/ Parval bunin
179 2.1 TOXI N Anthrax protective antigen
179 2.1 TOXI N Anthrax protective antigen
318 C 2.3 BLOOD COAGULATI ON Fi bri nogen C-terninal domain-Iike
318 2.1 BLOOD COAGULATI ON Fi brinogen C-terminal domain-Ilike
381 B 2.3 BLOOD COAGULATI ON Fi brinogen C-terminal domain-Ilike
223 B 1.9 CALCI UM BI NDI NG EF Hand-like / EF-hand nodules in nultidomain proteins
223 A 1.9 CALCI UM BI NDI NG EF Hand-like / EF-hand nodules in nultidomain proteins
93 1.8 I NTEGRAL MEMBRANE PROTEIN PORIN  Transmenbrane beta-barrel S/ Porin

13 protein chains to be conpared

start and end seq values for fi -10 11; for psi -10 11



rel seq meanf i neanpsi nunber

-10 -67( 10) -35( 16) 13
-9 -71( 17) -34( 19) 13
-8 -61( 7) -40( 7) 13
-7 -63(  4) -40( 7) 13
-6 -63(  5) -37( 1) 13
-5 -63(  5) -42(  5) 13
-4 -59(  7) -43( 6) 13
-3 -59(  6) -36( 13) 13
-2 -63(  6) -33( 8) 13
-1 -92( 17) -19( 24) 13

0 -79(  6) 78( 7 13
1 -59(  8) -41( 17) 13
2 -87( 13) 3( 9 13
3 59( 10) 29( 10) 13
4 -84( 7) -1( 10) 13
5 88( 8) o( 8 13
6 -137( ) 155( 11) 13
7 -98( 11) 121(  9) 13
8 -97( 19) 171(  6) 13
9 -57( 7) -40(  8) 13
10 -62(  8) -36( 7) 13
11 -69( 7) -35( 7) 13
pc 16-23

8 protein chains to be conpared

start and end seq values for fi -10 11; for psi -10
rel seq meanf i neanpsi nunber
-10 -58( 8) -40( 10) 6
-9 -65( 5) -38( 7) 6

-8 -64(  5) -38(  7) 6



-7 -62(  6) -44(  5) 6

-6 -56(  9) -40( 7) 6
-5 -61(  4) -32( 12) 6
-4 -66(  4) -32( 8) 6
-3 -83( 11) 0( 66) 8
-2 -96( 33) 76(  5) 8
-1 -54( 10) -39( 14) 8
0 -89( 11) o 7 8
1 62( 9) 25( 7 8
2 -85( 5) o( 11) 8
3 93( 14) -1( 14) 8
4 -127( 25) 146( 15) 8
5 -90( 25) 127( 12) 8
6 -88( 28) 207( 67) 8
7 -59(  4) -37(7) 8
8 -64(  5) -39(  6) 8
9 -64(  5) -39( ) 8
10 -66(  4) -43( 5) 8
11 -66( 11) -39(  6) 8

pc 24, 25,26

3 protein chains to be conpared

start and end seq values for fi -10 11; for psi -10 11
rel seq meanf i neanpsi nunber
-10 -60( 2) 133( 10) 3
-9 83( 4) o( 8 3
-8 -82( 2) 146( 13) 3
-7 -80( 11) 159( 6) 3

-6 -80(  6) 143(  4) 3



10

11

-131(  6)
-134(  8)
-60(  6)
-101(  8)
-158(  3)
-84( 1)
-134(  2)
-82(  6)
-98(  6)
-104(  2)
-76( 17)
-98( 15)
-117(  6)
-59(  6)
-57( 3)
-69( &)
-72( 10)

147(  4)
165(  2)
-24( 10)
14( 2
87( 5)
118(  4)
27(  5)
183(  6)
14(  8)
138( 20)

6( 69)

-166( 18)

55( 77)
6( 96)

-38( 9)

-33( 10)

o( 70)

* %

* %



Ca DN 2

cadn2 sequences , and, added for conparison
protein chains 16,16 18 from cadd2 (were 9, 21,

am no-aci d sequences ****

start of selected part of cngroup

rel seq -10 -5 0 5

1 lcdl from 48 B: LQDMI NEVDADGNG | FPEFL
2 lcdl from 85 A | EAFRVFDKDGNG®G | AAELR
3 1gdy from 48 R LQDMI NEVDADGNG | FPEFL
4 1lrec from 102 LEWAFSLYDVDGNG | KNEVL
5 lvrk from 48 A LQDMI NEVDADGNG | FPEFL
6 2sas from 9 KI KFTFDFFLDMNHDGSI|I QDND
7 la2x from 129 A EEI ESLMKDGDKNNDGRI DFDE
8 la2x from 93 A EELAECFRI FDRNA G I DAEE
9 2scp from 94 B: GPLPLFFRAVDTNE N I SRDE
10 2sas from 60 DEWRDLKGRADI NK D VS WE E
11  2scp from 94 A GPLPLFFRAVDTNE N I SRDE
12 2scp from 128 B: TMAPASFDAI DTNN G L SLEE
13 lgca from 124 AKHWQANOQGWDL NK G I QY VL
14 1i8a from 71 A WEQDSVEI FI DENN K GYYED
15 1bOp from 973 B: GLDHVLASGEDVNYV \% DTEVY
16 2pvb from 41 A DDVKKAFYVI DQDK G I EEDE
17  2pvb from 82 A TKAFLADGDIKDGDG | VDEFA
18 3fib from 308 NGMQFSTWDNDND K E NCAERQ
aa types - acidic, etc **

rel seq -10 -5 0 5

1 1cdl from 48 B h pahhpahasagpg h h h ahh
2 1cdl from 85 A h bashbhhabagpeyg h s s ahob
3 194y from 48 R h pahhpahasagpg h h h ahh
4 1lrec from 102 h ahshshhahagpg h b pahh

25)

10

10

15

15



lvrk from 48 A h pahhpahasagpgshahhahHh
2sas from 9 : bhbhshahhhahppagshpapa
la2x from 129 A aahashhbagabppaghbhahaa
la2x from 93 A aah s ahhbhhabpsaghhasaa
2scp from 94 BB g hhhhhhbshaspaapphsbaa
2sas from 60 : aahbahbgbsahpbaahhshaa
2scp from 94 A ghhhhhhbshaspaapphsbaa
2scp from 128 B s h s h s s hashasppaghhshaa
lgca from 124 : s b p h ps ppghahpbaghbhphhHh
li8a from 71 A h apashahhhaapppbsghhaa
1bOp from 973 B g h a p h hs s gaahphhhhasahh
2pvb from 41 A aahbbshhhhapabsghhaaaa
2pvb from 82 A s bshhsagabagaghhghaahs

3fib from 308 : p ghphsshapapabhagphsap

conformati on sequences **
rel seq -10 -5 0 5

lcdl from 48 B: aakaaaaabakgaghbhbbaaaaa

=

lcdl from 85 A a aaaa aadakgkgbbbaaaaa
1g4y from 48 R aaaaaaadbakgkgbbbaaaka
lrec from 102 : aaaaaaaadakgkgbbbaaaaa
lvrk from 48 A aaaaaaakdakgkgbbbaaaaa
2sas from 9 : aaaaaaaak. dakgkgbbbaaa
la2x from 129 A aaaaaaaaaabakgkgbbbaaa
la2x from 93 A aaaaaaaaaabakgkghbbbaaa
2scp from 94 B: aaaaaaaaaadak. kghbbbaaa
2sas from 60 : aaaaaaakaabakgkgbbbaaa
2scp from 94 A ak aaaaaaaadakgkgbbbaaa
2scp from 128 B: k kaaaaaaaadkk. kgbbbaaa
lgca from 124 : a a a a a k dak kdakgkghbbbbbob
li8a from 71 A k k bb. bbbbbbakgkaghbkD>bDb>ba
1bOp from 973 B a a a aaaaagbbbbbbbbbkg. b

2pvb from 41 A aaaaaaaaaadakgkgbbbaaa



17  2pvb from 82

18 3fib from 308

P ——
1 lcdl at
2  lcdl at
3  1g4y at

4 lrec at

5 1vrk at

6 2sas at

7 la2x at
8 la2x at
9 2scp at

10 2sas at
11 2scp at
12 2scp at
13 1lgca at
14 1i8a at
15 1bOp at
16 2pvb at
17 2pvb at

18 3fib at

kkk kKKK KKK

1 2 DDNNCE

2 2 DDNCE

6 1 DNDOD

7 1 DNDCE

protein
58 B
95 A
58 R
112
58 A
19
139 A
103 A
104 B
70
104 A
138 B
134
81 A
983 B
51 A

92 A

cngps

S < < < N A A A

A° aaaaaaaadkkgkgbbbaaaaa
bgbbbbbakbbkDbkDba. baaaa
nanes (pdb header) ******x

2.2 CALCI UM BI NDI NG PROTEI N
2.2 CALCI UM BI NDI NG PROTEI N
1.6 SI GNALI NG PROTEI N
1.9 CALCI UM BI NDI NG PROTEI N
1.9 COVPLEX( CALCI UM BI NDI NG PROTEI N PEPT
2.4 CALCI UM BI NDI NG PROTEI N
2.3 COVPLEX ( SKELETAL MJSCLE/ MUSCLE PROT
2.3 COVPLEX ( SKELETAL MJSCLE/ MUSCLE PROT
2.0 BI NDI NG PROTEI N
2.4 CALCI UM BI NDI NG PROTEI N
2.0 BI NDI NG PROTEI N
2.0 BI NDI NG PROTEI N
1.7 GALACTOSE- BI NDI NG PROTEI N
1.90 HYDROLASE
2.31 OXI DOREDUCTASE
0.91 METAL BI NDI NG PROTEI N
0.91 METAL BI NDI NG PROTEI N
2.1 BLOCD COAGULATI ON
2 2 0 2 5 -1 -1 ...... 6 lcdl 0
2 2 2 5 -1 -1 -1 ..... 5 lcdl 0
2 2 2 5 -1 -1 -1 ..... 5 1gdy O
2 2 2 5 -1 -1 -1 ..... 6 lrec 0
2 2 2 5 -1 -1 -1 ..... 6 1vrk 0
2 2 2 5 -1 -1 -1 ..... 5 2sas 0
2 2 2 5 -1 -1 -1 ..... 5 1a2x 1
2 2 2 5 -1 -1 -1 ..... 5 1a2x 2

2 2 2 5 -1 -1 -1 ..... 5 2scp O

2 2 2 2 2 2 2 2 8

2 ASPB 56

3 ASPA 93

1002

501

152

186

161

160

194

ASPR 56

ASP 110

ASPA 56

ASP 19

ASPA 139

ASPA 103

ASPB 104



10 1 DNDCE 2 2 2 5 -1 -1 -1 ..... 6 2sas 0 0.4 2.4 CA 187 ASP 70 ....b |
11 1 DNDCE 2 2 2 5 -1 -1 -1 ..... 6 2scp 0 0.1 2.0 CA 191 ASPA 104 ....b |
12 1 DNDCE 2 2 2 5 -1 -1 -1 ..... 6 2scp 0 0.1 2.0 CA 195 ASPB 138 ....b |
13 1 DNDOQE 2 2 2 2 63 -1 -1 ...... 6 1gca 0 0.1 1.7 CA 1 ASP 134 ..... b |

141 DNOO Ca 2 8 2 1 -1 -1 -1 ..... 6 lig8a 0 0.3 1.9 CA 190 ASPA 81 ...bb |

g £ 8 9 9§ g 9 Q9

15 1 DNOOO 2 71 3 2 -1 -1 -1 ..... 5 1bOp 1 0.4 2.3 CA 1238 ASPB 983 ..... |
16 1 DDSCEE 2 2 2 2 3 -1 -1 ...... 6 2pvb 0 0.1 0.9 CA 110 ASPA 51 ..... b |
17 2 DDDCE 2 2 2 5 -1 -1 -1 ..... 6 2pvb 0 0.1 0.9 CA 111 ASPA 90 ....b |
18 1 DDOO 2 2 2 -1 -1 -1 -1 .... 6 3fib 0 0.2 2.1 CA 400 ASP 318 b... |

group 1: p chains 6-14, agree within 10-30 deg, bak, and simlar to
group 1 of cadd2
p chains 9 10 11 12 13 are within 8-15 deg, dak
and are within 12 deg of p chain ch 16 i.e. group 1 of cadd2
nodel 1gca at 134 1.7 (13)

relseq -10 to 11: 9,10,11,12 are fairly simlar, and 6,7,8

group 2: p chains 1-5 agree 11-25 deg and sane as 21 of cadd2 kgk
nodel : 1g4y at 58 R (3)

chains are fairly simlar to each other over relseq -10 to 11, and top 17

p chains 1-5
rel seq meanf i meanpsi nunber

0 -79( 14) 1( 10) 5 k

Y4



p chains 6-14

rel seq
0
1

2

p chains 9-14
rel seq
0

1

59( 11)

-85( 12)
meanf i

-86( 17)

-67( 17)

- 94( 7)
meanf i

-79( 3)

-61( 6)

-98(

6)

29( 8)

o( 14)

neanpsi
85( 14)
-34( 11)

8( 13)

neanpsi
78(  6)
-31( 12)

17(  9)

nunber

nunber



Ca

D O 2

cado2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

11.6.02

am no-aci d sequences ****

start
rel seq
2scp
lcdl
lcdl
194y
1vrk
2pvb
2sas
la2x
2sas
2por
1vrk
lgca
Isra
lkap
2scp
lezm
lal v
2sas
2scp
Isra
la2x
Iwdc
lacc
lajj

1li 8a

1f zc

of selected part of cngroup

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

10 A

14

>

123 A
14 R
14 A
84 A
13
97 A
109
126
123 A
128
251
440 P
98 B
173
100 B
64
132 B
217
133 A
15 C
171

15

373 B:

-10 -5 0 5
TYFNRIDFDKDGAI TRMDFESM
EAFSLFDKDGDGTI TTKELGTYV
EMI READI DGDGQVNYEEFVQM
EAFSLFDKDGDGTI TTKELGTYV
EAFSLFDKDGDGTI TTKELGTYV
AFLADGDKDGDGMI GVDEFAAM
TFDFFLDMNHDGSI| QDNDFEDM
ECFRI FDRNADGYI| DAEEL AE.]
FLFKGMDVSGDGI VDLEEFQNY
GAFSVAASMSDGKVGETSEDDA
EMI READVDGDGQVNYEEFVQV
QANQGWDLNKDGKI QYVLLKGE
RFFETCDLDNDKYI|I ALDEWAGGC
AGSLAI DFSGDAHADFAI NLI G
LFFRAVDTNEDNNI SRDEYGI F
AAEFYMRGKNDFLI GYDI KKGS
RRLFAQLAGDDMEVSATELMNI
DLKGRADI NKDDVVSWEEYLAM
ASFDAIDTNNDGLLSLEEFVI A
QFGQLDQHPI DGYLSHTELAPL
SLMKDGDKNNDGRI DFDEFLKM
FELFDFWDGRDGAVDAFKLGDYV
_____ PDRDNDGI PDSLEVEGY
GECI HSSWRCDGGPDCKDKSDE

ATAKYGTPVI DGEI DEI WNTTE

MFFSTYDRDNDGWLTSDPRKQC

10

15



27

28

29

30

31

32

33

34

35

36

37

38

39

10

11

12

13

14

15

16

17

1fzc from 310 C
3fib from 310
Iclc from 513
Inl's from 0
1gho from 11 A
1d2s from 40 A
1g0h from 371 B
1g0h from 71 A
li8a from 50 A
1fjs from 60 A
lcvr from 93 A
lkap from 275 P
laru from 192

aa types - acidic
rel seq
2scp from 10 A
lcdl from 14 A
lcdl from 123 A
lg4y from 14 R
lvrk from 14 A
2pvb from 84 A
2sas from 13
la2x from 97 A
2sas from 109
2por from 126
lvrk from 123 A
lgca from 128
1sra from 251
lkap from 440 P
2scp from 98 B
lezm from 173
lalv from 100 B:

MQFSTWDNDNDKFEGNCAEQDG
MQFSTWDNDNDKFEGNCAEQDG
MNPHDRRSGADGI WEPWPGYLYV
__DTI VAVELDTYPNTDI GDPS
' YQIl I Il DRFYDGDTTNNNPAKS
TSSSFEVRTWDPEGVI FYGDTN
DNSSEWTVVI DPI DGSFNFI NG
DNSSEWTVVI DPI DGSFNFI NG
NYLYVLAI VKDPVLNKDNSNPW
YAKRFKVRVGDRNTEQEEGGEA
DQVYGQI VGNDHYNEVFI GRFS

SSSKLVFSVWDAGGNDTLDFSG

LNSAI FRSPLDSTPQVFDTQOQFY

etc **
-10 -5 0 5 10 15
s h hpbhahahbagshsbhahasHh
as hshhabagagshssbahgsh
ahhbasahagagphphaahhph
as hshhabagagshssbahgsh
as hshhabagagshssbahgsh
s hhsagabagaghhghaahssHh
s hahhhahppagshpapahaah
ahhbhhabpsaghhasaahsah
h hhbghahsgaghhahaahpph
gs hshssshsaghbhgassaaas
ahhbasahagagphphaahhph
psppghahpbaghbhphhhhbga
b hhashahapabhhshaahsg gh
s gs hshahsgaspsahshphhg
h hhbshaspaapphsbaahghh
s sahhhbgbpahhhghahbbgs

b bhhsphsgaahahsssahhph



18 2sas from
19 2scp from
20 1sra from
21 la2x from
22 1wdc from
23 lacc from
24 1ajj from

25 1li8a from

26 1fzc from
27 1fzc from
28 3fib from
29 1lclc from
30 1nls from
31 1gho from
32 1d2s from
33 1g0Oh from
34 1g0Oh from
35 1li8a from
36 1fjs from
37 lcvr from
38 1kap from

39 laru from

conformation
rel seq
1 2scp from
2 lcdl from
3 lcdl from
4 1g4y from
5 1lvrk from
6 2pvb from

7 2sas from

64

132

217

133

15

171

15

373

310

310

513

11

40

371

71

50

60

93

275

192

sequences

10

14

123

14

14

84

13

>

> » » 2

»

»

ahbgbsahpbaahhshaahhsHh
s s hashasppaghhshaah

phgphapphhaghhspsah

s hhbagabppagbhahaah

h ahhahhagbagshashbh

gahhpsshbhagghahbahb

s ssbhgshhhagahaahhp

h abapaghhashah

h

S

h

h

S

h hhsshabapaghhssahbboph

h phsshapapabhagphsapag

h phsshapapabhagphsapag

h phpabbsgsaghhahhhghhHh

h hphhhabhhagassppph

s s s s h

apssa

s s s bh

h ps s h

-10

a aaa a

a aaa a
a aaa a

a aaak

a

h

=

h bs hahaghhhHhgyg

s h hhahhagsHh

s h hhahhagyg
s h hbahhHhp
h bhgabopsa
h hgpaphpa
h s hhasgagp

b s hhasshp

-5 0

dakgkghbbob
dakgkghbbob
dakgkghbbob
b akgkagbbob
dakgkghbbob
d k k gk ghbhbob

dakgkghbbob

S

b

h

a

p

h

h

S

a

b

as hhshahashhpsahgahs

S

10

15



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

la2x from
2sas from
2por from
lvrk from
lgca from
1sra from
lkap from
2scp from
lezm from
lalv from
2sas from
2scp from
1sra from
la2x from
Iwdc from
lacc from
lajj from

li8a from

1fzc from
1fzc from
3fib from
Ilclc from
Inl's from
1gho from
1d2s from
1g0h from
1g0h from
li8a from
1fjs from
lcvr from
lkap from

laru from

97

109

126

123

128

251

440

98

173

100

64

132

217

133

15

171

15

373

310

310

513

11

40

371

71

50

60

93

275

192

>

> » » 2

a

k Kk b bbb

a

b bbbbbbbbkbbba

a

a aaaa]j

aaabakgkgbbb
k kadakgkagbbb

bbbbb*bkghbob

aakbakgkghbbob

ak kdakgkgbbob

aakdakgkgbbb

b bbbaagkghboba

aaadak®*kghbbob

aaakghbbkgbbg

ak gbbob

a

a

k aabakgkghbbba

aaadkk?®*kghbbba

aabkdbb®*ghbbba

aaabakgkghbbba

aaakk®*b- gbbbk

bdakgkghbbaa

b bakkbgkaghbbahb

bb. bbbb*ghbhboba

b bk kbbkbkDbbhba

b b ak

bbakDbbkbkDba

b dbkba

b

b

b baaakkbkDbahbob

b bakkahbbkDbkKkk

b . bbb k b kb

b

a

bk bbbbbbabbga

bk bbbbbbabbga

b bbbbbb

bbbbbbghbkD>bad

k b b bd

ak babggbkDbbahb

b bbbk

]

b

b

abkadbgbbkbkdkkHb

*

*

*

*

*

*

near

near

near

far

far

VvV near

near

k

g

g

from g

from g

k

k



kkk Kk KK KKK

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

2scp
lcdl
lcdl
1g4y
1vrk
2pvb
2sas
la2x
2sas
2por
1vrk
lgca
lsra
lkap
2scp
lezm
lal v
2sas
2scp
lsra
la2x
Iwdc
lacc
lajj
li 8a
1f zc
1f zc
3fib
Iclc
Inls

1gho

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

protein names (pdb header) ****x*x*

20

24

133

24

24

94

23

107

119

136

133

138

450

108

183

74

142

143

25

181

25

12

383

320

A

A

A

R

A

A

2.0

Bl NDI NG PROTEI N

CALCI UM Bl NDI NG PROTEI N

CALCI UM Bl NDI NG PROTEI N

S| GNALI NG PROTEI N

COVPLEX( CALCI UM BI NDI NG PROTEI N PEPT
METAL BI NDI NG PROTEI N

CALCI UM BI NDI NG PROTEI N

COWPLEX ( SKELETAL MJSCLE/ MUSCLE PROT
CALCI UM Bl NDI NG PROTEI N

| NTEGRAL MEMBRANE PROTEIN PORI N
COVPLEX( CALCI UM BI NDI NG PROTEI N PEPT
GALACTGOSE- Bl NDI NG PROTEI N

CALCI UM Bl NDI NG PROTEI N
ZI NC METALLOPROTEASE

Bl NDI NG PROTEI N

HYDROLASE

CALCI UM BI NDI NG

CALCI UM Bl NDI NG PROTEI N

Bl NDI NG PROTEI N

CALCI UM Bl NDI NG PROTEI N

COWPLEX (SKELETAL MJSCLE/ MUSCLE PROT
MUSCLE PROTEI N

TOXIN

RECEPTOR

HYDROLASE

BLOOD COAGULATI ON

BLOOD COAGULATI ON

BLOOD COAGULATI ON

GLYCOSYL HYDROLASE

AGGLUTI NI N

HYDROLASE



32 1d2s at
33 1g0Oh at
34 1g0Oh at
35 1li8a at
36 1fjs at
37 lcvr at
38 1lkap at
39 laru at
P —_—
13 DDDOD
2 3 DDDCOE
3 3 DDDCOE
4 3 DDDCOE
5 3 DDDCOE
6 3 DDDCE
7 3 DNDCOD
8 3 DNDCE
9 3 DSDCE
10 2 NDOO
11 3 DDDOE
12 3 DNDOQE
13 3 DDDOE

14 3 DSDOD

15 3 DNDCE

16 4 DEEDO

17 2 ODCE
18 3 DNDCE
19 3 DNDCE

20 3 DODCE

21 3 DNDCE

22 5 (ODDCODO

23 3 DDDCE

50 A

381 B

81 A

60 A

70 A

103 A

285 P

202

cngps

£ P R L L R R L L L L F L QP L L L L e L L P

1.55
2.30
2.30
1.90
1.92
2.00
1.64
1.6
Kokok ok kK kK kK k ok
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
20 2
2 2
2 2 2
2 2
2 2
2 2
36 3
3 2
2 2
2 2
3 2
2 2
0 3
2 2

TRANSPORT PROTEI N

HYDROLASE

HYDROLASE

HYDROLASE

BLOOD CLOTTI NG

HYDROLASE

ZI NC METALLOPROTEASE

PEROXI DASE ( DONOR: H2G2  OXI DOREDUCTAS

6 2scp
5 lcdl
5 lcdl
6 1gdy
6 1vrk
6 2pvb
5 2sas

5 la2x

6 2sas
6 2scp
6 1sra
5 la2x
7 lwdc

6 lacc

0 0.2 2.0

0 0.3 1.6

0 0.

0 0.

0 0.

0 0.

0 0.

1 0.

0 0.

.3

3

1

4

1

2

4

2

.2

2.

1.

2.

2.

2.

2.

2.

2.

2 2 2 92 2 2 08 2 92 2 9292 090900999 Q@

190 ASPA

1 ASPA

4 ASPA

1001 ASPR

151 ASPA

111 ASPA

186 ASP

160 ASPA

188 ASP

304 ASN

154 ASPA

1 ASP

302 ASP

621 ASPP

194 ASPB

400 ASP

16

20

129

20

20

90

19

103

115

116

129

134

257

446

104

136

5 ALAB 107

187 ASP

195 ASPB

301 ASP

161 ASPA

501 ASPC

800 ASP

70

138

222

139



24 2 ODCODDE Ca 3 2 2 6 1 -1 -1 ...... 6 1lajj 0 0.1 1.7 CA 73 TRP 22 ... |

25 2 ODCDE Ca 2 2 2 114 -1 -1 -1 ..... 6 li8a 0 0.2 1.9 CA 191 VALA 10 ....b | z
26 2 DDO Ca 2 2 -1 -1 -1 -1 -1 ... 5 1fzc 0 0.2 2.3 CA 2 ASPB 381 b.. | Y4
27 2 DDOO Ca 2 2 2 -1 -1 -1 -1 .... 4 1fzc 0 0.2 2.3 CA 1 ASPC 318 b... |

28 2 DDCO Ca 2 2 2 -1 -1 -1 -1 .... 6 3fib 0 0.2 2.1 CA 400 ASP 318 b... | Y4
29 2 ODO Ca 3 2 -1 -1 -1 -1 -1 ... 6 1lclc 0 0.1 1.9 CA 593 SER 520 ... | 777
30 1 DOND Ca 2 2 5 -1 -1 -1 -1 .... 6 Inls 0 0.1 0.9 CA 240 ASP 10 b... | Y4
31 1 DONNCD Ca 2 3 1 21 2 -1 -1 ...... 7 1gho 0 0.2 1.7 CA 698 ASPA 21 ...... | z
32 1 DOO Ca 2108 -1 -1 -1 -1 -1 ... 6 1d2s 0 0.1 1.5 CA 401 ASPA 50 b.. | 777
33 2 EDO Ca 16 2 -1 -1 -1 -1 -1 ... 4 1g0h 1 0.4 2.3 CA 590 G.UB 365 .b. | U
34 2 EDO Ca 16 2 -1 -1 -1 -1 -1 ... 6 1gobh 0 0.2 2.3 CA 291 GLUA 65 b.. | uzz
35 1 DODDO Ca 2 12 80 1 -1 -1 -1 ..... 6 li8a 0 0.3 1.9 CA 192 ASPA 60 b.b.. | z
36 1 DOCEE Ca 2 3 2 3 -1 -1 -1 ..... 6 1fjs 0 0.3 1.9 CA 507 ASPA 70 ..... | z
37 2 ODCE Ca 3 2 2 -1 -1 -1 -1 .... 6 1lcvr 0 0.2 2.0 CA 477 VALA 100 ...b | Y74
38 4 OOTDCD Ca 2 2 28 2 3 -1 -1 ...... 6 lkap 1 0.1 1.6 CA 614 ARGP 253 ...b.. |

39 3 OSDOTGD Ca 0o 17 2 0 3 2 -1 ..., 7 laru 0 0.2 1.6 CA 347 SER 185 ..b.... |

over donor pair 0-2,0-1

1-25 are simlar, within 30-40 deg - kgb
1-10 are within 5-14 deg nodel : 2pvb at 94 A 0.9 (6)
14-19 are within 12 deg of each other nodel : 1lezm at 183 1.5 (16)
23-24 are within 17 deg of each other nodel : 1ajj at 25 1.7 (24)

26-39 are simlar, within 50-60 deg of each other, 80+ deg from above - bkb or bab
26-29 are very close (10 deg) nodel : 3fib at 320 2.1 (28)
30-32 are very close (13 deg) nodel : 1nl's at 10 0.94 (30)
33-34 are very close (10 deg) - probably identical (A&B), sloppy crystallography

39 fairly close to 34 35 (16 deg)

how much of this is just as a part of whole chain -10 to 11 ?

donor pair ( 0-2,0-1) whol e chain



1-10 are within 5-14 deg 10 very different, also 12
14-19 are within 12 deg of each other: 16 different

23-25 are within 14 deg of each other 20, 22-25 fairly different

26-39 are simlar, within 50-60 deg of each other, 80+ deg from above

26-29 are very close (8 deg) all different (50-80 deg)

30-32 are very close (11 deg) all different (80 deg)

p chains 1-25

rel seq meanf i neanpsi nunber
0 -100( 22) 6( 10) 25 k
1 80( 15) 5( 17) 25 g
2 -128( 17) 149( 18) 25 b

p chains 1-10

rel seq meanf i meanpsi nunber
0 -89( 9) 3( 7 10 k
1 86( 6) 5( 9) 10 g
2 -140( 5) 151( 13) 10 b

p chains 14-19

rel seq meanf i neanpsi nunber
0 -103(  7) 12( 9) 6 k
1 60( 6) 21( 6) 6 9
2 -130(  7) 138( 11) 6 b

p chains 23-24

rel seq meanf i neanpsi nunber
0 -96( 15) -6( 15) 2 k
1 108( 8) -33( 15) 2 g

2 -88( 1) 130(  2) 2 b

14



p chains 26-39

rel seq

0

1

2

p chains 26-29

rel seq

0

1

2

p chains 30-32

rel seq

si de

si de

0

1

chai ns

al |

but

(o]

3

chai ns of

for

pr ot

meanf i neanpsi nunber
-110( 31) -214( 38) 13
-89( 20) -2( 19) 13
-126( 27) 125( 27) 13
meanf i nmeanpsi nunber
-83(  6) -175(  5) 4
-100( 6) 17( 8) 4
-103( 2) 138( 17) 4
meanf i neanpsi nunber
-91( 6) 106( 13) 3
-81( 8) -11( 2) 3
-138( 8) 124( 22) 3
f 1-25

have chil 40 to 82, chi2 -52 to 83
3 has 68 156
26- 39 wi dely scattered, but

chains 26-29 chil 63 to 73, chi 2

30-32 chil -177 to -171, chi2

(probably other

7 to 37

-18 to

-1

D)



1

10

11

12

13

14

15

1

NO 2

and conpare with Ca DD2 -

am no-aci d sequences ****

start of selected part of
rel seq -10
lcdl from 50 B: DM
lcdl from 87 A E A
1gdy from 50 R D M
lrec from 104 W A
lvrk from 50 A DM
1bfd from 445 N |
ltrk from 177 A L G
2cbl from 223 A AL
lclc from 229 PV
lcse from 67 E: H V
1gci from 67 HV
1scj from 67 A HV
2sic from 67 E: H V
2pvb from 84 A A F
Inls from 0 _
aa types - acidic, etc **
rel seq -10
lcdl from 50 B: a h
lcdl from 87 A a s
1g4y from 50 R a h
lrec from 104 h s
lvrk from 50 A a h
1bfd from 445 p h
litrk from 177 A h g
2cbl from 223 A s h

cngroup

O
-

\%

G

VAVEL

h

h

included as protein chains 14 and 15

DADG
D K DG
DADG
DV DG
DADG
VI MN
I ' YDD
DL TC
P E KN
A ALD
A ALN
A AL N
A AL N

D KDG

asag
abag
asag
a hag
asag
h hhop
h h aa

a h s h

0
NGTI1 DF
NGYIl S A
NGTI1 DF
NGTIl SK
NGTI DF
NGTYGA

=z
~
—
W)

NDYIl SV
NSI PDF
NTTGVL
NSI GVL
NSI GVL
NSI GVL
DGMI GV

DTYPNT

p gs hah
p g hhss
p gs hah
pgs hsob
p gs hah
pgshags
p b hs ha

p ahh s h

P

P

N

P

L

L

G

G

G

G

D

D

h

h

p

h

h

9
h

EFLT

ELRH

EFLT

EVLE

EFLN

R WF A

A TSI

E F DI

DELK

V APS

V APS

VSPS

V APS

EFAA

I GDP

a h h's
a hbop
a h h's
a h h a
a h hp
b hhs
s s s h

a h ah

10

10

15

15



9 1clc from

10 1cse from
11  1gci from
12 1scj from
13  2sic from
14  2pvb from
15 1nls from

conformation

rel seq
1 1cdl from
2 1lcdl from

3 194y from
4 1lrec from
5 1lvrk from
6 1bfd from
7 1ltrk from
8 2cbl from
9 1lclc from
10 1cse from
11  1gci from
12 1scj from
13  2sic from

14  2pvb from

15 1nls from

kkk kKKK KKK

1 1cdl at
2 1lcdl at
3  1gdy at

4 lrec at

5 1vrk at

6 1bfd at

229

67 E

67

67 A

67 E

84 A

sequences

50 B:

87 A

50 R

104

50 A

445

177 A

223 A

229

67 E

67

67 A

67 E

84 A

protein nanes

60 B

97 A

60 R

455

h hs hahhapb

phsgshsshapssagh

phsgshsshppshagh

phsgshsshppshgh
phsgshsshppshagh

s hhsagabagaghhg

aaaaaadbbb. dbj b

aaaaaadkKk

bbbbbbbbbkbbbakkghbbd

*kkkk kK

(pdb header)

gk gbbob

h

a

h

a

a ahbh

h s h s h

h s hs s

h s h s s

adakpb

a aaa a

2.2 CALCI UM BI NDI NG PROTEI N

2.2 CALCI UM Bl NDI NG PROTEI N

1.6 S| GNALI NG PROTEI N

1.9 CALCI UM BI NDI NG PROTEI N

1.9 COVPLEX( CALCI UM BI NDI NG PROTEI N PEPT
1.6 LYASE

10

15



10

11

12

13

14

15

10

11

12

13

14

ltrk at
2cbl at
lclc at
lcse at
lgci at
1scj at
2sic at
2pvb at
Inl's at
P ——
4 DDNNOCE
3 DDNCE
3 DDNCE
3 DDNCE
3 DDNCE
2 DNO
2 DNO
3 DTNCE
2 ONODD
4 QDONOO
4 QDONOO
4 QDONOO
4 QDONOO
3 DDDOE
1 DOND

15

p chains 1-8

rel seq
0

1

187 A 2.0

233 A 2.1

239 1.9
77 E 1.2
7 0.78
77 A 2.0
77 E 1.8

94 A 0.91

10 0.94
cngps

Ca 2 2
Ca 2

Ca 2

Ca 2

Ca 2 2
Ca 27

Ca 30

Ca 2 2
Ca 3 2
Ca 39 34
Ca 39 34
Ca 39 34
Ca 39 34
Ca 2 2
Ca 2 2

meanf i
-96( 20)
80( 14)

TRANSFERASE( KETONE RESI DUES)

COVPLEX ( PROTO- ONCOGENE/ PEPTI DE)
GLYCOSYL HYDROLASE

COVPLEX( SERI NE PROTEI NASE- | NHI Bl TOR)
SUBTI LI SIN FROM BACI LLUS LENTUS
HYDROLASE

COVPLEX ( PROTEI NASE/ | NHI Bl TOR)

METAL BI NDI NG PROTEI N

AGGLUTI NI N

kkkkkkkkkkkk

0 2 5 -1 -1 ...... 6 1cdl 0 0.6 2.2
2 5 -1 -1 -1 ..... 5 1cdl 0 0.3 2.2
2 5 -1 -1 -1 ..... 5 1gdy 0 0.4 1.6
2 5 -1 -1 -1 ..... 6 1lrec 0 0.2 1.9
2 5 -1 -1 -1 ..... 6 1vrk 0 0.1 1.9
-1 -1 -1 -1 -1 6 1bfd 0 0.2 1.6
-1 -1 -1 -1 -1 6 1trk 0 0.2 2.0
2 5 -1 -1 -1 ..... 6 2chl 0 0.1 2.1
2 3 -1 -1 -1 ..... 6 1clc 0 0.1 1.9
2 2 2 -1 -1 ...... 6 1cse 0 0.1 1.2
2 2 2 -1 -1 ...... 6 1gci 0 0.1 0.8
2 2 2 -1 -1 ...... 6 1scj 0 0.2 2.0
2 2 2 -1 -1 ...... 6 2sic 0 0.2 1.8
2 5 -1 -1 -1 ..... 6 2pvb 0 0.1 0.9
5 -1 -1 -1 -1 6 1nls 0 0.1 0.9
neanpsi nunber
4( 11) 9 k

3( 10) 9 g

CA

CA

2 ASPB 56
3 ASPA 93
1002 ASPR 56
501 ASP 110
152 ASPA 56
529 ASP 428
681 ASPA 157
352 ASPA 229
591 GLU 236
430 GLNE 2
277 GLN 2
381 GLNA 2
501 GLNE 2

111 ASPA 90

240 ASP 10

.b..
.b
.b
.b
.b
.b..
.b..
.b..
.b..
.b
b. ..



p chains 10-13

rel seq
0
1

2

group 1: p

group 2: p

no chains

like 15 of

-135( 10) 153( 15) 9
meanf i neanpsi nunber
-153(  2) -149(  4) 4
-108( 7) 19( 9) 4
-135(  7) 164( 2) 4

chains 1-8, 8 agrees poorly, without it sds 9-16

and this is close to cado2 no. 14

p chains 1-5, and 8 are fairly simlar over relseq -10 to 11, 6 7 dif

nodel 1bfd at 455 1.6

chains 10-13
chain 9 is simlar but difs of 30 + degs

chains 10-13 are simlar over relseq -10 to 11, 9 is very different
(11-13 have sanme aa sequence)

nodel 1lgci at 77 0.78 - no equiv in cadd2

conformation of relseq =0

cadd2

is some way from al pha region



10

11

12

13

14

15

16

17

18

19

DO 1

am no-aci d sequences ****

start
rel seq
2sns
loac
li 8a
1gho
4sgb
lava
1byf
1dx5
1999
1ga6
lee6
loac
1ch8
1kit
ledm
ledm
1lgcy
1i 76

lwdc

aa type
rel seq
2sns
loac
li 8a
1gho

4sgb

of selected part of cngroup

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

s -

from

from

from

from

from

30

668 A

144 A

66 A

110 E

132 A

97 B

413 J:

318 A
70 A
523 A
406 A
672
54 C
37 C
-9 A
144 A

12 C

acidic

30

668 A

144 A

66 A

110 E

-10 -5

0 5

QPMTFRLLLVDTPETIKHPKKG

SKDNESLDNTDA
TVI GFNI QVNDA

VTTI WLSPVLDN

Al SSTPSLVHDYV

DCTI TNVI WEDYV

WDKI PGI TSRDY

VFSNI STGTVDA

__________ DQ
QRDHGDNSPFDG

KDVFELFDFWDG

etc **

-10 -5

phhshbhhhhas
s bapashapsas
s hhghphphpas
h s s hhhshhhap

psshb_ _ _ a ah

VVWMTTGTT
NEKGQRVG

LDTLAGTDN
TSAA_ _ _NA
GAAPDI DHL
VGCGGARRY
DECENGGEFC
PLANVKAHL
KSGNNGY GG
GEDALTLKS
DVDGENNSL
LTDRPLTKL
SI TRFEQSD
Il NSYECWCP
DQCESNPCL
AGKSPNAVR
PNGI LAHAF

RDGAVDAFK

0 5

h asbphbbg
h hhhssgss
pabgpbhagh
h ashsgsap

ssss_ _ _ps

10

10

15

15



10

11

12

13

14

15

16

17

18

19

10

11

12

13

14

15

16

lava from
lbyf from
1dx5 from
19q9 from
1lga6 from
lee6 from
loac from
1cb8 from
lkit from
ledm from
ledm from
1gcy from
1i 76 from

lwdc from

conformation
rel seq
2sns from
loac from
li8a from
1gho from
4sgb from
lava from
lbyf from
1dx5 from
19q9 from
1lga6 from
lee6 from
loac from
1cb8 from
1kit from
ledm from

ledm from

132 A

97 B:

413 J:

318 A

70 A

523 A

406 A

672

54

37

> 0 0

144 A

12 C

sequences

30

668 A

144 A

66 A

110 E

132 A

97 B:

413 J:

318 A

70 A

523 A

406 A

672

54 C

37 C

agsgphasgsahgssh

h phhsbhphhaahghg

aaghhhsahaaha
s h ahhhsop
s s hshhpahbsgp
h s phhhaahgaas
phhphbhahahagyg
h hghssbahhsapbd
phssgshasshsohb
h pggshbaahpsh
______ h agapha
_______ apsghbs
pgapshhaghpagh

h ahhahhaghbags

-5 0
bbbbbg.bbbb

gbbkbgbbbbbbb
bbbbbbbbbbkEkogyg
bbbbbkbbbbkbb
b. ... ..bbabb
bbbbk.bbbakbb
baakghbbbbbbkk

b bgghbbbbbbaaa

kdakkbbbbabijhb
bbgbbbk.b. aba
bbbbbbbbbbbag,j
bbgbb.bbbabbb
gbbkbbbbbbbbb

bggbbbbbbbg. b

10

15



17 1gcy from -9 A

18 1i76 from 144 A b . b

19 1wdc from 12 C a aa a

kkk Kk KKk KKk K

1 2sns at

2 loac at

3 1li8a at
4 1gho at
5 4sgb at

6 lava at

7 1byf at
8 1dx5 at
9 1qq9 at
10 1ga6 at
11 lee6 at

12 loac at
13  1cb8 at
14 1kit at
15 1ledm at
16 ledm at
17  1gcy at
18 1i 76 at

19 1wdc at

kkk kKKK KKK

7 3 ENDOD

bb. bbkkghbd
gkgdbbkijbjjba. bbb
aaaaakk. b. gbbbkkHk
protein names (pdb header) ******x*
40 1.5 HYDROLASE ( PHOSPHORI C DI ESTER)
678 A 2.0 OXI DOREDUCTASE
154 A 1.90 HYDROLASE
76 A 1.70 HYDROLASE
120 E 2.1 COVPLEX( SERI NE PROTEI NASE- | NHI Bl TOR)
142 A 1.9 HYDROLASE | NHI BI TI ON
107 B 2.00 SUGAR BI NDI NG PROTEI N
423 J 2.3 SERI NE PROTEI NASE
3 A 1.53 HYDROLASE
328 A 1. 00 HYDROLASE
80 A 2.30 LYASE
533 A 2.0 OXI DOREDUCTASE
416 A 1.90 LYASE
682 2.3 HYDROLASE
64 C 1.5 COAGULATI ON FACTOR
47 C 1.5 COAGULATI ON FACTOR
1A 1.6 HYDROLASE
154 A 1.20 HYDROLASE
22 C 2.0 MUSCLE PROTEI N
Cngps  FREEEEEEEERE
Ca 19 1 -1 -1 -1 -1 -1 ... 4 2sns 0 0.3 1.5
Ca 1 1 143 1 -1 -1 -1 ..... 6 loac 0 0.1 2.0
Ca 2 12 80 1 -1 -1 -1 ..... 6 1lig8a 0 0.3 1.9
Ca 1 2 22 1 -1 -1 -1 ..... 6 1gho 1 0.2 1.7
Ca 0 1 122 o -1 -1 -1 ..... 6 4sgh 0 0.1 2.1
Ca 15 1 3 2 -1 -1 -1 ..... 6 lava 1 0.2 1.9
Ca 3 18 1 o -1 -1 -1 ..... 7 1byf 0 0.1 2.0

CA
CA
CA
CA
CA
CA
CA

1 ASP
802 ASPA 533
192 ASPA 60
696 ASPA 76
8 GLYE 120
502 ASPA 127
201 GLUB 86

b.b..

uJ



8 1 DOENCO

9 1 DODD
10 1  DOOOD
11 1 DOO

12 1 DODDO

13 3 EDDO

14 2 DDO

15 4 DOQDO
16 1 DOQDO
17 1 DOCHDE
18 1 DOOCODE
19 3 ODDODO
over chelate

1 2
1 258
1 15
1 22

8§ B L PO g e 8 g 8 g 8

| oop

pchains 1-17 are simlar,

p chain 1-4

rel seq nmeanf i
0 -96( 39)
1 -105(  4)

p chain 5-9

rel seq meanf i

0 -101( 36)
1 -95( 13)

p chain 10-13

rel seq meanf i

0 -106( 41)
1 -72(  5)

p chain 14 15

but

13 1 3
4 -1 -1
2 2 -1
-1 -1 -1

1 -1 -1
1.1 -1
14 1 -1
14 1 -1
o 3 1
2 18 3
1 2 2

B T R
-1 -1
1 -1 L
-1 -1
-1 -1 L
-1 -1
-1 -1
1 -1 L
1 -1 L
-1 -1 d
11
B T R

within there are subgroups

meanpsi
120( 11)
154( 7)
meanpsi

140( 10)

126(  6)
neanpsi
97( 12)
141(  8)

nunber

nunber

nunber

0 0.2 2.3

0 0.2 1.5

0 0.1 1.0

0 0.2 1.5

0 0.2 1.5

0 0.2 1.6

0 0.1 12

0 0.2 2.0

CA 1001 ASPJ 423 b.....

CA

CA

CA

CA

CA

CA

905 ASPA

374 ASPA 328

300 ASPA

802 ASPA 533

3 ...b

80

3000 GLUA 405 .b..

803 ASP

1 ASPC

1 ASPC

452 ASPA

997 ASPA 154

501 ASPC

621 bb.
47 ...b.
47 ...b.

1 b.....



rel seq meanf i

0 -86( 8)
1 -120( 1)
all 1-17
rel seq meanf i
0 -95( 35)
1 -97( 19)

no simlarities in |ocal

nmeanpsi
137( 1)
-166( 1)
meanpsi
124( 20)
148( 25)

conformati on

nunber

nunber

16

17



Ca

1

10

11

12

13

14

1

a 0

(both donors belong to sane aspartate residue)

am no-aci d sequences ****

start
rel seq
1byf
2nmsb
2nsb
legi
1t n3
4sgb
le43
le29
Iwdc
laru
1pa2
1le8u
1le8u

1d2v

aa type
rel seq
1byf
2nsb
2nsb
legi
1t n3
4sgb
le43
le29

lwdc

of selected part of cngroup

-10 -5 0 5

Ql WSKYNLLDDVGCGGARRVI

VTI VDNGLWNDI SCQASHTAYV
VTI VDNGLWNDI SCQASHTAYV

LKGDPTMSWNDI NCEHLNNW

LSGAANGKWFDKRCRDOQLPY

NTTP DI TSA A

WEVSSENGNYDYLMYADVDYD

QFTNGQKI FVDTCTQCHLQGK
DDLKDVFELFDFWDGRDGAVD

VRKI LRI VFHDAI GFSPALTA

GASLI RLHFHDCFVNGCDAS

251 A CSKVTETEEEDYNSAVPTLMA

251 B: CSKVTETEEEDYNSAVPTLMA

from 98 B:
from 196 A
from 196 B
from 738 A
from 155
from 110 E
from 184 A
from 25 A
from 9 C
from 47
from 33 A
from

from

from 86 A
s - acidic, etc
from 98 B:
from 196 A
from 196 B
from 738 A
from 155
from 110 E
from 184 A
from 25 A
from 9 C

FMQWGQLLDHDLDEFETPEP _ _ _

*x
-10 -5 0 5

phhsbhphhaahghggsDbbhh
h s hhapghhpahshpsspssh
h s hhapghhpahshpsspssh
h bgahshshpahphaphpphHh
h s gsspgbhhabbhbaphhhh
h ahssapgphahhhhsahaha
phspgpbhhhashsphphpghb

aahbahhahhahhaghbagsha

10

10

15

15



10 laru from

11  1pa2 from

12  1e8u from
13 1e8u from
14 1d2v from

conformation

rel seq
1 1byf from
2  2msb from
3  2msb from
4 legi from
5 1tn3 from
6 4sgb from
7 1e43 from
8 1e29 from
9 1wdc from
10 1laru from
11  1pa2 from
12 1e8u from

13 1e8u from

14 1d2v from

kkk kKKK KKK

1 1byf at
2  2msb at
3  2msb at
4  legi at
5 1tn3 at
6 4sgb at
7 le43 at
8 le29 at

9 1wdc at

47

33 A

251 A

251 B:

86 A

sequences

98 B:

196 A

196 B:

738 A

155

110 E

184 A

25 A

9 C

47

33 A

251 A

251 B:

86 A

hbbhhbhhhpashgh
gss hhbhphpahhhHp
h s bhsasaaaahpss
h s bhsasaaaahpss

h hphgphhapahahshah_

* %

-10

b bbaakghbbbbbbkk

b bbbakgbbbbbbkHk

b b b

b bdbaaghbbbbbbkKk

b baakggbbbbbbak

b adb

-5

bggbbbbbbkk

s h s
g h a
h h s

h h s

h s s

s s h

h h s

h h s

0 5 10

b b b

b b b

b b b

b babob

b k abab

b b b

b bbbbb

bbb

bbb

bbb

b bbbbb

b k a

bbbbkbog

aaaaaaaaaaaaaka
a aaaaaaaaaaakHk
aaaaaaaaaaaakdhb

aaaaaaaaaaaakbg

b bbbkbbaaaaakba

k dbgaghb
b . gbbob
b aaaaa
j d k g aa
b bbbbob

bbbbbob

b bbbkbbaaaakkH»ba

aaaaaaaaakaabbbbbb

protein nanes (pdb header)

*okkk kKK

15

N-term nal

domai n

108 B 2.00 SUGAR BINDING PROTEIN C-type lectin-like

206 A 1.7 LECTI N C-type lectin-like

206 B 1.7 LECTI N C-type lectin-like

748 A 2.30 SUGAR BI NDI NG PROTEI N C-type lectin-like

165 2.0 LECTI N C-type lectin-like

120 E 2.1 COVPLEX( SERI NE PROTEI NASE- | NHI Bl TOR) Trypsi n-11i ke serine proteases
194 A 1.7 HYDROLASE Tl M bet a/ al pha-barrel /al pha-Anyl ases,

35 A 1.21

19 C 2.0

ELECTRON TRANSPORT Cytochrone c¢

MUSCLE PROTEI N

EF Hand-1i ke



10

11

12

13

14

* %

1

10

11

12

13

14

note 2 and 3 have fairly different

laru at

1lpa2 at

43 A 1.45

le8u at 261 A 2.0

le8u at 261 B 2.0

1d2v at

kkkkKk KKk K cngps

4 ENDOD
5 ENENCD

5 ENENCD

2 NOD

3 QED

1 OpbooY

2 NODDO

1 o

1 ODDODO
1 ODoDs

1 ODOODS
1 ODooO

1 ODOSCO
1  CDOTODS

96 A 1.75

Ca 3 18
Ca 2 6
Ca 2 6
Ca
Ca 7 15
Ca
Ca 92 0
Ca o -
Ca 0 3
Ca 0 18
Ca 0 3
Ca
Ca 0 3
Ca 0 -99

peptide flips at

PEROXI DASE ( DONOR: H2Q2 OXI DOREDUCTAS
OXI DOREDUCTASE

SI ALI DASE

S| ALI DASE

OXI DOREDUCTASE

kkkkkkkkkkkk

1 0
12 1
12 1

6 35
1 -1 -1
1 2
2 2
2 2

relseq -5 and -6

12 and 13 have fairly different

group 1 pc

rel seq

0

conformati ons over

so say only 12 unique

1-6 nodel :

meanf i
-89( 15)

(wi t hout

2  2msb at 206 A 1.

meanpsi
144(

6 agreenent

nunber
7) 6

is much better)

7

Hene- dependent

Henme- dependent

-1 -1 -1 L. 7 1lbyf
o -1 -1 ...... 6 2msb
o -1 -1 ...... 8 2msb
-1 -1 -1 4 1legi
-1 -1 -1 5 1tn3
-1 -1 -1 ..., 6 4sgb
-1 -1 -1 6 le43
-1 -1 -1 6 le29
2 -1 -1 ...... 7 1wdc
-1 -1 -1 ..., 7 laru
2 -1 -1 ...... 7 1pa2
-1 -1 -1 ..., 5 1le8u
30 -1 -1 ...... 6 le8u
2 2 -1 ...... 7 1d2v
conformations over -10 to 10

-10 to 10, around relseq

per oxi dase

6- bl aded bet a-propeller

per oxi dases

0 0.1 2.0
0 0.2 1.7
0 0.2 1.7
0 0.2 2.3
2 0.2 2.0
0 0.1 2.1
102 1.7
0 0.3 1.2
0 0.2 2.0
0 0.2 1.6
0 0.1 1.5
0 0.1 2.0
0 0.2 2.0

0 0.2 1.8

possi bly

Hene- dependent

CA

CA

CA

CA

CA

CA

CA

CA

CA

CA

CA

201 G.uUB

per oxi dases

86

2 GLUA 185

2 GUB 185

801 ASNA

183 GLN

747

143

8 GLYE 120

501 ASNA 102

226 ASPA

501 ASPC

346 ASP

307 ASPA

35

CA 1002 ASPA 261

CA 1003 ASPB 261

CA

600 ASPA

-5, -6

uJ

uu



| ocal conformations fairly different (30-80 deg)

group 2 pc 7-14 nodel : 1pa2 at 43 A 1.45
rel seq meanf i neanpsi nunber
0 -68( 10) -45( 9) 8 a

local conformations different, except 12 13 simlar

group 1 pc 1-5 chil,chi2 all wthin 25 deg range

pc 6 chil different

group 2 pc 7-16 chil all within 17 deg

chi 2 -46 to +32



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

a 2

am no-aci d sequences ****

start
rel seq
lkap
lcdl
lkap
lkap
lkap
lkap
1ldyk
1ldyk
li 8a
1d0b
1le43
Iclc
1tf4
lajj
2sic
lkap
lava
1dj x
lbag
11 pb
1gho
1ga6
Isra
li 8a
1pa2
Iwdc

laru

of selected part

from

from

from

from

from

from

353 P

52 C

278 P

362 P

326 P

344 P

from 2864 A

from 3043 A

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

4 A

39 A

171 A

231

494 B:

17

185 E

442 P:

136 A

641 A

159

180 B

38 A

336 A

215

217 A

13 C

197

of cngroup

-10 -5 0

A

K

D

S

D

GNDI LYGGLGADQLWG

NEVDADGNGTI DFPE
LVFSVWDAGGNDTLD
GADQLWGGAGADTFV
TVENAI GGSGSDLL

VANVLKGGAGNDI LY

QTI SPKKADI LDVVG

F

F

5

GAGAD

L

TMMA

SGFSQ

G

DI AE

N DV AN

GLGAD

LYVGG

AQSPNSASTSADTNDPVFVGG

AKYGTPVI DGEI DEI WNTTEE!

T

R

A

n O

P4

H

VSTPI KQI FPDDAFAET

I KDN

I FKFRGEGKAWDWEVSSENGN

LEI PEKNNSI PDFLDELIKYE!I

DKGTFRYWFTLDEGVDPADI T

HS SWRCDGGPDCKDKSDETEN

RASFSSVGPELDVMAPGVSI Q

LAI DFSGDAHADEFA

PDTGADFGAAPDI DH
PKVNKNKNSI VDPKYV
RFLERALNDGADGEFR
CFQGTPELVRLDPSD
TKSKWKMYWGGDLEG
GGYGYNAGTGWDYPT

WQFGQLDQHPI DGYL

_VATAKYGTPVI DGE

D

F

TNLDLSTPDAFDNNY
VFELFDFWDGRDGAYV

RSPLDSTPQVFDTAQ QF

D

L

I GQA

NLRVQ

\%

EIl HG

DAAKH

KFVDYV

RQKLP

WGS L D

HTELA

E

I WN T

FANLQS

DAFKLG

Y

ETLL



28

29

30

31

32

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1pa2
lcru
laru
1gho

1i 76

aa type
rel seq
lkap
lcdl
lkap
lkap
lkap
lkap
1ldyk
1ldyk
li 8a
1dob
1le43
Iclc
1tf4
lajj
2sic
lkap
lava
1dj x
1lbag
11 pb
1gho
1ga6
lsra
li 8a

1pa2

from 38 A

from 261 B

from 65 LTAAGQFG
from 67 A TTI WL SPVL
from 161 A AHAFQPGQG
s - acidic, etc **

-10 -5
from 353 P: s gpahhhggog
from 52 C h pahasag
from 278 P: b hhhshhas
from 362 P: h gsaphhgyog
from 326 P: h s hapshgyog
from 344 P: ahs phhbgg
from 2864 A s pshshbbs
from 3043 A aspshp

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

4 A s bhgshhhagahaahhpssaah

s bhgshhhagahaahhps

RLHFHDCFVNGCDAS

GGGADGS

DNLDT

I GGDA

0
h gs ap
gs hah
ggpas
s gs as
s gsah
s gpah

a h h ah

S S s s s s as

L

H

h

h

h

h

h

h

h

p

a

h

g

b abs aaap

h

h

h

LLDDTG

GNYGWPNVAGYKDDSGYAYANY

I AHSN

AGTDNTG

FDAEETW

5

h ggsgs a

a h hs hhs

ahs ghsop

h h gahs a

h gpahsop

h gghgs a

ghhhhgg

a hhhhgg

s hsshhbphhhaashsashbap

hssapgp

aahbhah

h ahs ahs

S

h

S

h

h g hs
p hhg
hphob
h h ah
h as s
s b hh
hbphb
g hgs

s ps a

h

a

S

39 A
171 A b hhbhbgaghbshah
231 s hahhabppshhah
494 B: h abgshbhhhshaa

17 h hpsshbhagghah
185 E: pbsshsshghahah
442 P: s hs hahsgaspsah
136 A phasgsahgsshah
641 A h hbhpbpbpshhah
159 b bhhabshpagsag
180 B: h hhpgshahhbhah

38 A h s b s bhbhhhggah
336 A h gghghpsgsghah
215 phphgphapphhadyg

0 A _h s s

217 A h s phahsshashapphhsphps

10

15



26

27

28

lwdc from 13 C ahhahhahhaghbagshashbhgyg
laru from 197 h bs hhasshphhasphhhashHh
1pa2 from 38 A b hphpahhhpghasshhhaasdy g

lcru from 261 B g p h g hhphsghbaasghshsph
laru from 65 : hsssgphggggsagshhspsph
1gho from 67 A s s hhhshhhaphashsgsapsdyg

1i76 from 161 A° s p s h phgpghggasphasaash

conformati on sequences **

rel seq -10 -5 0 5

lkap from 353 P: bj bbbbbajbjbbbbbajbjbb
lcdl from 52 C aaaabakgkgbbbaaaaaaaak
lkap from 278 P. b b b . bbbbk. jbbbbbdak>bkohb
lkap from 362 P: bj bbbbbajbj bbbbbbkD>baaa
lkap from 326 P. b b babbbb. kbbbbbbbbkbhbb
lkap from 344 P: k bbbbbbajbjbbbbbajbjbhb
1dyk from 2864 A° b b . bbb. kbkDbbbbbdbbbbg
1dyk from 3043 A° b bbb kdkabkbbdb. bbbbbg
li8a from 4 A bbb. bbbb. gbbbaaakkbbbb

1dOb from 39 A k bbbbbakaababaaaaaaaaaa

11

12

13

14

15

16

17

18

19

20

21

22

23

le43 from 171 A° b b b bbb . bghb bbbbbbkbyg b
Iclc from 231 bbdbak&kkDbkbbaaaaaaaaaa
1tf4 from 494 B b k d b bbbbbbbbbbghbbakkH>bb
lajj from 17 b bbakkDbgkghbbabakgakkH>bg
2sic from 185 EE b b b a a b b b k k babbbbkD>bghbob
lkap from 442 P: b bbbaagkghbbabbbbbbjbb
lava from 136 A*- b b b k . b b bakbbbbbkk>baaaa
1djx from 641 A° b bbdg. . . abbbdbbbbbbbhb
lbag from 159 ak aaaaaaak b k b bbbgkkk
lipb from 180 B: b g b gbbaakbob ak kbabbbob
1gho from 38 A k k gk bk kbbkghbbaaaaaakaa
lga6 from 336 A bggbj bbb bj bbaakjkj bbb
1sra from 215 aaaaaaabkdbb gbbbaakka



24 1li8a from
25 1pa2 from
26  1lwdc from
27 laru from
28 1pa2 from
29 lcru from
30 laru from
31 1gho from

32 1i76 from

kkk kKKK KKK

217

13

197

38

261

65

67

161

1 1kap at 363 P
2  lcdl at 62 C
3 1lkap at 288 P
4  1lkap at 372 P
5 1lkap at 336 P
6 1lkap at 354 P
7 ldyk at 2874 A
8 ldyk at 3053 A
9 1li 8a at 14 A
10 1dOb at 49 A
11 le43 at 181 A
12 1clc at 241
13 1tf4 at 504 B
14 1lajj at 27
15 2sic at 195 E
16 1lkap at 452 P
17 lava at 146 A
18 1dj x at 651 A

A

a

b

bbbbbb

b

a

g

a

b

b abkab
aaaaaa
b bkbkd
a aaaak

k gbkahb

aaakghbbk

k b bbbbbkob

b

protein nanmes (pdb header)

1.64

2.2

bbbb. b

b bbb

gbob
k b bbkaa
k. b. ghbb
k b b bkaa
gj d k gaa
j bbkghbg
k' j dkgaa
bbbkbhbd

abgbbbob

*kkk kKK

ZI NC METALLCPROTEASE

CALCI UM Bl NDI NG PROTEI N

ZI NC METALLCPROTEASE

ZI NC METALLCPROTEASE

ZI NC METALLCPROTEASE

ZI NC METALLCPROTEASE

METAL BI NDI NG PROTEI N

METAL BI NDI NG PROTEI N

HYDROLASE

CELL ADHESI ON

HYDROLASE

Leuci ne-rich repeat,

b aa ak k
a aaakk

b k k k a a
aaakkpDb
k bbbba
bbbbba

aadaaa
j bghbbd

bk kbbb

bet a- Rol |

Met al | opr ot ease,

C-term nal domain

EF Hand-1ike Cal nodulin-Ilike

bet a- Rol |

bet a- Rol |

bet a- Rol |

bet a- Rol |

Concanaval in A-like

| ectins/ gl ucanases

Laminin G like nodule

I munogl obul i n-1i ke beta-sandw ch

TI M bet a/ al pha-barrel

GLYCOSYL HYDROLASE

GLYCOSYL HYDROLASE Common fold of

RECEPTOR

al pha/ al pha toroid

COVPLEX ( PROTEI NASE/ | NHI Bl TOR)

ZI NC METALLOPROTEASE

HYDROLASE | NHI BI TI ON

LI PI D DEGRADATI ON

Cel | ul ose-binding domain famly

Fam |y 9 carbohydrate-binding nodul e,

LRR (right-handed beta-al pha sup

Cel lul ases catalytic domain

di phtheria toxin/transcription factors/cytochrome f

CBD9



19 1bag at
20 1l pb at
21 1gho at

22 1gab at

23 1sra at
24 1li8a at
25 1pa2 at
26 1wdc at

27 laru at

28 1pa2 at

29 lcru at

30 laru at
31 1gho at

32 1i76 at

kkk kKKK KKK

10 1
11 2
12 3
13 1 ODOND

14 3

190 B

48 A

346 A

10 A

227 A

23 C

207

48 A

75

77 A

171 A

cngps

9888999988998

kkkkkkkkkkkk

17

17

49

54

26

13

13

ALPHA- AMYLASE
HYDROLASE( CARBOXYLI C ESTERASE)
HYDROLASE

HYDROLASE

CALCI UM Bl NDI NG PROTEI N
HYDROLASE

OXI DOREDUCTASE

MUSCLE PROTEI N

PEROXI DASE ( DONOR: H2G2 OXI DOREDUCTAS

OXI DOREDUCTASE

OXI DOREDUCTASE

PEROXI DASE ( DONOR: H2Q2 OXI DOREDUCTAS

HYDROLASE

HYDROLASE
7 -1 -1 -1 ..., 6 lkap 0 0.1 1.6
2 3 -1 -1 ... 6 lcdl 0 0.6 2.2
-1 -1 -1 -1 6 lkap 0 0.1 1.6
-1 -1 -1 -1 6 lkap 1 0.2 1.6
2 3 -1 -1 ... 6 lkap 0 0.3 1.6
2 3 -1 -1 ... 6 lkap 0 0.3 1.6
-1 -1 -1 -1 5 1dyk 0 0.2 2.0
-1 -1 -1 -1 4 1dyk 0 0.2 2.0

114 -1 -1 -1 ..... 6 lis8a 0 0.2 1.9
-1 -1 -1 -1 7 1dob 0 0.2 1.9
2 -1 -1 -1 ..., 6 1e43 0 0.1 1.7
3 -1 -1 -1 ..., 6 1clc 0 0.1 1.9
1 -1 -1 -1 ..., 6 1tf4 0 0.1 1.9
6 1 -1 -1 ... .. 6 lajj 0 0.1 1.7

CA 619 GYP 361
CA 2 ASPC 56
CA 615 GLYP 288
CA 617 GYP 370
CA 616 GLYP 334 .
CA 620 GLYP 352 .

CA 4001 ASPA2808
CA 4002 ASPA2982
CA 191 VALA 10
CA 201 PROA 49
CA
CA 591 GU
CA 3004 THRB 504

CA 73 TRP 22

502 ASPA 159 b....

.b. ..



15 3 000D Ca 5 21 2 -1 -1 -1 -1 .... 6 2sic 1 0.6 1.8 CA 502 GYE 169 .... | Y74
16 4 DSDOD Ca 2 2 2 2 -1 -1 -1 ... . 6 lkap 0 0.3 1.6 CA 621 ASPP 446 ....b | z
17 4 DDOOD Ca 15 1 3 2 -1 -1 -1 ..... 6 lava 1 0.2 1.9 CA 502 ASPA 127 ..... | z
18 1 ODN Ca 2 24 -1 -1 -1 -1 -1 ... 5 1djx 1 0.4 2.3 CA 3 ILEA 651 .b. | Y74
19 1 OD Ca 2 -1 -1 -1 -1 -1 -1 .. 5 lbag 0 0.1 2.5 CA 7 GLY 169 .b | zzz
20 2 OCDD Ca 3 2 3 -1 -1 -1 -1 .... 6 1llpb 0 0.2 2.5 CA 450 GUB 187 ...b | Y74
21 5 DONNCD Ca 2 3 1 21 2 -1 -1 ...... 7 1gho 0 0.2 1.7 CA 698 ASPA 21 ...... | z
22 4 DOOOD Ca 1 15 2 2 -1 -1 -1 ..... 6 1ga6 0 0.1 1.0 CA 374 ASPA 328 ..... | z
23 2 DODCE Ca 3 2 2 5 -1 -1 -1 ..... 6 1sra 0 0.2 2.0 CA 301 ASP 222 ....b | z
24 1 ODCDE Ca 2 2 2114 -1 -1 -1 ..... 6 li8a 0 0.2 1.9 CA 191 VALA 10 ....b | z
25 6 OIDOTGD Ca 0 51 3 0 3 2 -1 ..., 7 1pa2 0 0.1 1.5 CA 308 THRA 170 ....... |

26 4 (ODDCODO Ca 0 3 1 2 2 -1 -1 ...... 7 Iwdc 0 0.2 2.0 CA 501 ASPC 19 ...... | z
27 6 OSDOTGD Ca 0 17 2 0 3 2 -1 ..., 7 laru 0 0.2 1.6 CA 347 SER 185 ..b.... |

28 4  (ODOCDS Ca 0 3 2 2 2 -1 -1 ...... 7 1pa2 0 0.1 1.5 CA 307 ASPA 43 ...... | z
29 2 OCDE Ca 2 2 36 -1 -1 -1 -1 .... 6 lcru 0 0.1 1.5 CA 902 ALAB 269 ...b | Y74
30 3 ODODS Ca 0 18 2 2 -1 -1 -1 ..... 7 laru 0 0.2 1.6 CA 346 ASP 57 ..... | Y74
31 2 DODEE Ca 1 2 22 1 -1 -1 -1 ..... 6 1gho 1 0.2 1.7 CA 696 ASPA 76 ....b | z
32 3 OOCD Ca 32 2 2 -1 -1 -1 -1 .... 6 1li76 0 0.1 1.2 CA 996 ASPA 137 .... | Y74

seems to be a gradation in conformations ?? over fi 1-2, psi 1 1

pchain 1-7
rel seq meanf i neanpsi nunber
1 -90(  4) 106( 10) 7 b
2 -101( 8) 149( 20) 7 b
pc 8-9
rel seq meanf i neanpsi nunber
1 -89( 5) 98( 8) 2 b

2 -66( 7) 116( 54) 2 b



pchain 10-12

7)

9)

3)

9)

4)

16)

7)

5)

3)

2)

16)

rel seq meanf i
1 -57(
2 -58(
pchain 13-17
rel seq meanf i
1 -64(
2 -99(
pchain 18-22
rel seq meanf i
1 -62(
2 -142(
pchain 23-27
rel seq nmeanf i
1 -78(
2 -149(
pchain 28-29
rel seq meanf i
1 -83(
2 -127(
all of these plus 30,31
rel seq meanf i
1 -73(
2 -110(

pchain 32 is entirely different

31)

neanpsi
132( 11)

-93( 99)

neanpsi
130( 5)

253( 93)

neanpsi
149(  8)

115( 79)

meanpsi
105( 7)

77( 93)

neanpsi
80( 0)

5( 11)

pchains 1-31
neanpsi
116( 23)

128(103)

nunber
3 b
3 a
nunber
5 b
5
nunber
5 b
5 b
nunber
5 b
5 d
nunber
2 d
2 k
nunber
31 b
31 b






Ca

1

10

11

12

13

1

CE 2 conpared with Ca QD 2

1-5 are caod2

am no-aci d sequences ****

start of selected part of

etc

rel seq

lkap from 353 P:
le43 from 171 A
lga6 from 336 A
1pa2 from 38 A
1i76 from 161 A
2pvb from 47 A
1ldx5 from 414 J:
1fjs from 65 A
lavw from 65 A
lkap from 317 P:
lcvr from 95 A
lcly from 113 B:
ldyo from 4 A

aa types - acidic,

rel seq

lkap from 353 P:
le43 from 171 A
lga6 from 336 A
1pa2 from 38 A
1i76 from 161 A
2pvb from 47 A
1ldx5 from 414 J:
1fjs from 65 A

-10

K G
V'Y

D W

* %
-10

s g
b h

h g

s P

cngroup

-5 0 5
NDI LYGGLGADQLWGGAGAD
FKFRGEGKAWDWEVSSENGN
GYGYNAGTGWDYPTGWGSLD
HFHDCFVNGCDASI LLDDTG

AFQPGQGI GGDAHFDAEETW

VI DQDKSGFI EEDELKLFLDQ
DDGFI CTDI DECENGGFCSG
RVGDRNTEQEEGGEAVHEVE
_ __EHNIDVLEGNEQFI NAA
NVSI AAGVTVENAI GGSGSD
GQIl VGNDHYNEVFI GRFSCE
NTDAASLI GEELQVDF _ _

DAGYYYHDTFEGSVGQWTAR

bhgabpsapaaggashpaha



9 lavw from
10 1lkap from
11 1cvr from

12 1cly from

13 1dyo from

conformation
rel seq

1 1kap from

2 1e43 from

3 1ga6 from

4 1pa2 from

5 1i76 from

6 2pvb from
7 1dx5 from
8 1fjs from
9 lavw from
10 1lkap from
11 1cvr from

12 1cly from

13 1dyo from

kkk kKKK KKK

1 1kap at
2 le43 at
3 1ga6 at
4 1pa2 at
5 1i 76 at
6 2pvb at
7 1ldx5 at
8 1fjs at

65 A h b
317 P:
95 A
113 B:

4 A

sequences **

b gphshssghsh
h hgphhgpaphp
ahpsassshhga

_as ghhhpash

apphahhagpaphhpss

apshoggsgsa

ahhhghbhsha

a hphah

ags hgphssohb

-10 -5 0 5
353 P bj bbbbbajbjbbbbbajbjhbb
171 A bbbbbb. bgb. bbbbbbk»>bg b
336 A bggbij bbb bj bbaakijk] b b
38 A aaaaaaakbgjdkgaakDbbbba
161 A . b bbbb. b abgbbbbbkkDbbhb
47 A° a a aadakgkgbbbaaaaakaaa
414 J: b b bbggbbbbbbaaaajgahba
65 A b bbbgbkbad. bagk>bbbbbba
65 A b b babkkbbkgk»bbbbbba
317 PP bgkbbbbbgbbbabbbb.k b b
95 A aakbabggbkbbabbbbbbbbk
113 BB b k k bbaakkbgbbbbbbhb
4 A k gbabbbagdg. kj kbbbob

363 P 1.64

181 A 1.7

346 A 1.00

48 A

171 A 1.20

57 A 0.91

424 ] 2.3

75 A 1.92

protein nanmes (pdb header)

*okkkk kK

ZI NC METALLCPROTEASE

HYDROLASE

HYDROLASE

OXI DOREDUCTASE

HYDROLASE

MVETAL BI NDI NG PROTEI N

SERI NE PROTEI NASE

BLOOD CLOTTI NG

10

15



9 lavw at 75 A 1.75 COVPLEX ( PROTEI NASE/ | NHI Bl TOR)

10 1kap at 327 P 1.64 ZI NC METALLOPROTEASE
11 1lcvr at 105 A 2.00 HYDROLASE
12 1cly at 123 B 1.90 SI GNALI NG PROTEI' N
13 1dyo at 14 A 2.1 CARBOHYDRATE- Bl NDI NG MODULE
KoKk KKK K K Kk CNGPS  *H***kxkE kR Rk
1 2 (OODOD Ca 2 2 18 7 -1 -1 -1 ..... 6 lkap 0 0.1 1.6 CA 619 GYP 361 .....
2 2 DODDD Ca 22 2 19 2 -1 -1 -1 ..... 6 1le43 0 0.1 1.7 CA 502 ASPA 159 b....
3 4 DOOOD Ca 1 15 2 2 -1 -1 -1 ..... 6 1ga6 0 0.1 1.0 CA 374 ASPA 328 .....
4 4  ODOCDS Ca 0 3 2 2 2 -1 -1 ...... 7 1pa2 0 0.1 1.5 CA 307 ASPA 43 ......
5 3 000D Ca 32 2 2 -1 -1 -1 -1 .... 6 1li76 0 0.1 1.2 CA 996 ASPA 137
6 4 DDSCEE Ca 2 2 2 2 3 -1 -1 ...... 6 2pvb 0 0.1 0.9 CA 110 ASPA 51 ..... b
7 2 DOENCO Ca 1 2 13 1 3 -1 -1 ...... 7 1ldx5 0 0.2 2.3 CA 1001 ASPJ 423 b.....
8 3 DOCEE Ca 2 3 2 3 -1 -1 -1 ..... 6 1fjs 0 0.3 1.9 CA 507 ASPA 70 .....
9 3 EOCEE Ca 2 3 2 3 -1 -1 -1 ..... 6 lavw 0 0.1 1.8 CA 700 GLUA 70 .....
10 3 ODCE Ca 2 37 2 -1 -1 -1 -1 6 lkap 0 0.1 1.6 CA 615 GYP 288 ...b
11 3 ODCE Ca 3 2 2 -1 -1 -1 -1 .... 6 1lcvr 0 0.2 2.0 CA 477 VALA 100 ...b
12 1 CE Ca 2 -1 -1 -1 -1 -1 -1 .. 4 1cly 0 0.2 1.9 CA 173 GVYB 123 .b
13 1 O=COD Ca 2 23 3 107 -1 -1 -1 ..... 5 1dyo 0 0.4 2.1 CA 300 THRA 14 ....b

over chelate |oop

pchains 1,6,7,8,9,10 are pretty alike, for 6-10

rel seq meanf i meanpsi nunber
1 -90( 11) 112( 15) 5 b
2 -86( 15) 300( 72) 5 a

pchains 11 12 |ike each other and sonmewhat |ike 2
rel seq meanf i meanpsi nunber
1 -68( 17) 152(  4) 2 b

2 -106( 7) 49(108) 2 d



pchains 5 13 alike

rel seq meanf i
1 79( 0)
2 -76(  4)

7, 8 are simlar (rms 27),

meanpsi

0( 24)

114( 52)

ot herw se

| ocal

nunber

conformations fairly different



Ca CE 5

p chains 1 2 3 from 2225

(remai nder of 2225 set onitted)

am no-aci d sequences ****

start of selected part of cngroup

rel seq
1 lacc from 173
2 194y from 16 R
3 1g4y from 52 R
4  1sbw from 65 A
5 2btc from 65 E:

6 lalv from 102 B:

aa types - acidic, etc

rel seq
1 lacc from 173
2 194y from 16 R
3 1g4y from 52 R
4 1sbw from 65 A
5 2btc from 65 E:

6 lalv from 102 B:

conformati on sequences
rel seq

1 lacc from 173

2 194y from 16 R

3 1g4y from 52 R

4  1sbw from 65 A

5 2btc from 65 E:

6 lalv from 102 B:

-10 -5

* %

* %

-10 -5

KA KK KKK KKK protein nanmes (pdb header)

EF hand type set,

N D G

*kkKkk KKk

4 5 6 different

o O

-

15

15

15



1 lacc at 183 2.1 TOXI N
2 1g4y at 26 R 1.6 SI GNALI NG PROTEI N
3 1g4y at 62 R 1.6 SI GNALI NG PROTEI N
4  1sbw at 75 A 1.80 HYDROLASE/ HYDROLASE | NHI Bl TOR
5 2btc at 75 E 1.50 HYDROLASE/ HYDROLASE | NHI BI TOR
6 lalv at 112 B 1.9 CALCI UM BI NDI NG
KRERERERRE  CgPS  KFEEEREEEA A
1 4 DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 6 lacc 1 0.2 2.1 CA 800 ASP 177 .....
2 4 DDDCE Ca 2 2 2 5 -1 -1 -1 ..... 6 1g4y 0 0.2 1.6 CA 1001 ASPR 20 ....b
3 4 DDNCE Ca 2 2 2 5 -1 -1 -1 ..... 5 1g4y 0 0.4 1.6 CA 1002 ASPR 56 ....b
4 3 ECCE Ca 2 3 5 -1 -1 -1 -1 .... 6 1sbw 0 0.2 1.8 CA 801 GLUA 70
5 3 ECCE Ca 2 3 5 -1 -1 -1 -1 .... 6 2btc 0 0.2 1.5 CA 700 GLUE 70
6 3 ODCE Ca 3 2 5 -1 -1 -1 -1 .... 6 lalv 0 0.1 1.9 CA 5 ALAB 107 ...b
p chains 2 3 6 are simlar at chelate loop - i.e. 6 in lalv is like the end
of 2225 set, but 4 and 5 are different from this and from each other
over loop O 4, 1-5 p chains 2 3 6
rel seq meanf i meanpsi nunber
0 -139(  7) 155(  7) 3 b
1 -101(  6) 122(  6) 3 b
2 -97( 12) 170(  8) 3 b
3 -54( 14) -40( 10) 3 a
4 -61(  7) -42(  2) 3 a
5 -68( 4) -36( 6) 3 a

I ocal conformation of 6

is simlar to 2 over relseq -2 to 12

Y4

Y4

Y74



1

10

11

12

13

1

10

11

OS 0 and OT O

am no-aci d sequences ****

start
rel seq
1kit
1dl 2
1pa2
laru
1d2v
1j 98
1scj
le8u
1nbc
li od
1pa2
laru

ledm

aa type
rel seq
1kit
1dl 2
1pa2
laru
1d2v
1j g8
1scj
le8u
1nbc
li od

1pa2

of selected part of cngroup

-10 -5 0 5
from 303 TVLVSYARWPTDAAQNGDRI K
from 515 A EFDLTKVVFEFNTEAHPFPVLDE
from 160 A NDLVALSGAHTFGRARCGVEFN
from 175 DEVVDLLAAHSLASQEGLNSA
from 158 C I TI RNQI NALTSFVDASMVYG
from 4 C I DLRSDTVTKPTEEMRKA _
from 164 A TVGYPAKYPSTI AVGAVNSSN
from 254 B: VTETEEEDYNSAVPTLMAHGR
from 34 B: LSKLTLRYYYTVDGQRKDOQTTFW
from 31 A TKQVNGGHLVSI ESSGEADEFV
from 214 A ASTI TNLDLSTPDAFDNNYFA
from 194 SAI FRSPLDSTPQVFDTAOQFY
from 43 B _ _ _ _DGDQCESNPCLNGGSCK
s - acidic, etc **

-10 -5 0 5
from 303 s hhhshsbhhsassppgabhob
from 515 A ahahsbhhhpsasphhhhhaa
from 160 A pahhshsgspshgbsbhghhp
from 175 aahhahhsspshsspaghopss
from 158 C h s hbpphpshsshhasshhhg
from 4 C _h ahbsashsbhsaahbo>bs
from 164 A s hghhsbhhsshshgshpssp
from 254 B: h s asaaaahpsshhshhspghb
from 34 B: h s bhshbhhhshagpbapshh
from 31 A s bphpggphhshassgasahh
from 214 A s sshsphahsshashapphhs

10

10

15

15



12 laru from 194 : s s h h b s hhas s hphhasphhHh

13 ledm from 43 B: __agaphasphhhpggshob

conformati on sequences **

rel seq -10 -5 0 5 10 15
1 1kit from 303 : b b bbbbbbbbkkDb. abggkD>bob
2 1dl2 from 515 A bbbkkkbbbbkkgbbbbbbba
3 1pa2 from 160 A aaaaaaakkkkbjbbbaakkHk
4 laru from 175 : a a a a a a k aak kdbbbakabka
5 1d2v from 158 C abbbbbbbkbbabbkgkEkak
6 1j9g8 from 4 C . . bbka. kakDbbbbaaaaaa
7 1scj from 164 A k b bbkaabaabbbbbbbbkHkdyg
8 1e8u from 254 BB b k b b aaaakkbabDbbbbbbbb
9 1nbc from 34 B akkbbbbbb. bag. bbbbbbb
10 1liod from 31 A k kabbghbbbbbbk. aaaaaaa
11  1pa2 from 214 A k k bbbbabkahbakDbbbkaaaa
12 laru from 194 : k a d b g b b k bk d k k b bbkaaaa

13 ledm from 43 B . . . . bbbkkbggabbgghbbbob

koK koK ok Kok ok k % protein names (pdb header) ******x*

1 1kit at 313 2.3 HYDROLASE Concanavalin A-like |ectins/glucanases
2 1dl2 at 525 A 1.54 HYDROLASE al pha/ al pha toroid
3 1pa2 at 170 A 1.45 OXI DOREDUCTASE Hene- dependent per oxi dases
4 laru at 185 1.6 PEROXI DASE ( DONOR H2O2 OXI DOREDUCTAS Hene- dependent per oxi dases
5 1d2v at 168 C 1.75 OXI DOREDUCTASE Hene- dependent per oxi dases
6 1j9g8 at 14 C 1.80 LYASE PLP-dependent transferases
7 1scj at 174 A 2.0 HYDROLASE Subtilisin-like
8 le8u at 264 B 2.0 S| ALI DASE 6- bl aded bet a-propel |l er
9 1nbc at 44 B 1.8 CELLULGCSE DEGRADATI ON Common fold of diphtheria toxin/transcripti
10 1liod at 41 A 2.30 HYDROLASE/ HYDROLASE | NHI Bl TOR C-type lectin-like
11 1pa2 at 224 A 1. 45 OXI DOREDUCTASE
12 laru at 204 1.6 PEROXI DASE ( DONOR: H2O2 OXI DOREDUCTAS

13 ledm at 53 B 1.5 COAGULATI ON FACTOR



kkk Kk KK KKK kkkkkkkkkkkk

cngps

1 5 OONDOT Ca 3 0 33 24 o -1 -1 ...... 6 1kit 0 0.2 223 CA 802 ALA 253 .b..
21 oOr Ca o -7 -1 -1 -1 -1 -1 6 1dl2 1 0.1 1.5 CA 901 THRA 525

3 1 Orbotd Ca 0 51 3 0 3 2 -1 ...... 7 1lpa2 0 0.1 1.5 CA 308 THRA 170 .......
4 1 OSDOTOD Ca 0 17 2 0 3 2 -1 ...... 7 laru 0 0.2 1.6 CA 347 SER 185 ..b..

5 1 Orobs Ca 0 2 2 2 -1 -1 -1 ...... 7 1d2v. 0 0.2 1.8 CA 600 THRC 168 .......
6 2 OOT0CO Ca 2 0 188 5 -1 -1 -1 ...... 6 1jg8 0 0.5 1.8 CA 904 THRC 12 ......

7 3 0OOOT Ca 2 3 o -1 -1 -1 -1 5 1scj 0 0.4 2.0 CA 382 ALAA 169

8 3 (ODCSsOO Ca 0 3 0 2 30 -1 -1 ...... 6 1le8u 0 0.2 2.0 CA 1003 ASPB 261 ......

9 1 COTDOND Ca 0 2 76 3 1 -1 -1 ...... 7 1nbc 0 0.2 1.8 CA 1 THRB 44 ..b...
10 1  OSEEE Ca 0 2 4 81 -1 -1 -1 ..... 6 liod 0 0.3 2.3 CA 501 SERA 41 bb
11 4 OIDOTOD Ca 0 51 3 0 3 2 -1 ...... 7 1pa2 0 0.1 1.5 CA 308 THRA 170 .......
12 4 OSDOTOD Ca 0o 17 2 0 3 2 -1 ...... 7 laru 0 0.2 1.6 CA 347 SER 185 ..b..
131 Os Ca o -2 -1 -1 -1 -1 -1 7 ledm 0 0.2 1.5 CA 3 SERB 53

In 5 and 6 there were originally -99 in cngp definition, i.e. donor atons cone

from two different protein chains. in.tors adjusted so that required donor pair
Or is picked up

for relseq = 0

group 1 pc 1-4 (rms 3-10 deg) 3T and 1S

rel seq meanf i neanpsi nunber
0 -68( 8) -11(  5) 4 k
local confs all different
group 2 pc 5-12 6T and 3S
pc 5 6 (rms 12) seems to be a continuous range of conformation

7 from 5,6 through to 12

begi nning and end nenbers

7777

3.



8 9 up to 70 deg apart
10 11 12

local confs all different

rel seq meanf i neanpsi nunber
0 -99( 27) 118( 30) 8 b for whole set 5-12
0 -63( 12) 135( 2) 2 b for pc 5 and 6
0 -129( 3) 78( 12) 2 d for pc 11 and 12

pc 13 conpletely different



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Q0 2

am no-aci d sequences ****

start
rel seq
1f zc
3fib
lava
lkap
lkap
lkap
1ql a
1scj
1svy
1le8u
1c8n
1ldmu
1i 76
1le43
1nzy
1j g8
Isra
1ga6
1i 76
2por
1poc
laxn
laxn
laxn
lkap
lkap

lkap

of selected part of

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

312 C

312

101 B

243 P

324 P

333 P

383 A

159 A

217

254 A

163 A

89 A

159 A

290 A

193 A

231

334 A

145 A

128

22

180

24

360 P:

351 P:

342 P:

-10

F S

> O
® X

@
@

S H

N G

F S

SV D

AQ

cngroup

T

T

Y

W D

W D

Y C

G D

AASMSDGKVYGETS SEDDARQE

YPGTLWCGHGNKSSGPNEL

-5 0

5

NDNDKFEGNCAEQDGSG

NDNDIKFEGN

CAEQDGSG

I FEGGTPDARLDWGPHM

ANLTTRT

O ©

ENAI GGS

DTVYGFNSN

SDLLI GNDV

DLLI GNDVANVLKGGAG

LFSAGEAACWDMHGEFNR

TVGYPAKYPSTI AVGAYV

DAERKGLPK

VEV_ _ _TD

EEDYNSAVPTLMAHGRL

SRVQLSQTYKAI NFPPY

LTRLVSQRE

DI TVREI G

FQPGQGI GGDAHFDAEE

ASSQGGGYDMRKLLNGT

VARELAAAPTHLQVMAK

DLRSDTVTKPTEEMRKA

APLRAPLI P

MEHCTTRF

YGYNAGTGWDYPTGWGS

NSPFDGPNG

AEAI QKAI RG

LAHAFQP

GTDEKMLI

LYKAGENRWGTDEDKEFTE

DAEAI

QKAI RGI GT

DEKML 1 S I

GGLGADQLWGGAGADTEFVYGD

GGAGND

LYGGLGADQLWGGAG

GNDVANVLKGGAGNDI LYGGL G

10

15



28

29

30

31

32

33

34

35

36

37

38

39

40

10

11

12

13

14

15

16

17

1poc from
1i 76 from
lcru from
lkap from
lkap from
lkap from
1cse from
1gci from
1scj from
2sic from
1bOp from
1pa2 from

1jg8 from

aa types -
rel seq
1fzc from
3fib from
lava from
lkap from
lkap from
lkap from
1gla from
1scj from
1svy from
le8u from
1c8n from
ldmu from
1i 76 from
le43 from
1nzy from
1jg8 from

1sra from

147 A

259 B:

341 P:

359 P:

350 P:

69 E

69

69 A

69 E

1049 B:

36 A

226 B:

aci di c,

312 C

312

101 B

243 P:

324 P:

333 P:

383 A

159 A

217

254 A

163 A

89 A

159 A

290 A

HGDN

K G GN

I GND

Y GGL

K GGA

AGTYV

AGTI

AGTI

AGTYV

FLKYV

L1 RL

A RKM

etc **

-10

h s s h

I' YPGTLWCGHGNKSSGPN

SPFDGPN

Y GWP NV A

VANVLKSG

GADQL WG

G N D

AALDNTT

LYG

A AL NNSI

A AL NNSI

A AL NNSI

G

G

Y

LAHAFQPGQ

K

GAG

GAG

GL G

GV

L

GV L

GV

GV

L

L

LKEAESFPGP

HFHDCFV

L GGG

b h s

S

b

M

p

a

R

g
h

Q

g

S

N

A

G C

G

S

\%

a

h

D

N

A

A

G

DSGYAYA
DI LYGGL
DTFVYGD
DQL WGGA

VAPSVSL

GVAPSAEL

G

G

VSPSASL

VAPSASL

SLVI AYAT

D

L

S

_h ahbsashsbh

s psahshhbshhhhHh

ASI LLDD

AAAGI I A



lga6 from 334 A° p g h gghghpsgsghahhsghd gs

1i76 from 145 A° b a p gap s hhaghpghhspshph

2por from 128 : h s h s s s hs aghbhgassaaaspa
1poc from 0O ¢« _ _hhhgshhhgpgpbssghpah
laxn from 22 : s hasashpbshbghgsaabhhHh
laxn from 180 : s p h h h bs gapbhgsaaabhsah
laxn from 24 : as as hpbshbghgsaabhhhsHh

lkap from 360 P. g g h gs aphhggsgsashhhgah
lkap from 351 P: g g s gpahhhgghgsaphhggsdy g
lkap from 342 P. g p a h s phhbggsgpahhhgghyg
1poc from -2 h hhgshhhgpgpbssghp
1i76 from 147 A° p g ap s h haghpghhspshphagp
lcru from 259 B b ggp hghhphsghbaasghshs
lkap from 341 P: h g p ah s phhbggsgpahhhggh
lkap from 359 P h gg hgs aphhggsgsashhhga
lkap from 350 P b g g s gpahhhgghgsaphhggs
lcse from 69 E s gs hsshapssghhghshshsHh
1gci from 69 : s gs hsshppshghhghshssah
1scj from 69 A s gs hsshppshghhghshsssh
2sic from 69 E s gs hs s hppshghhghshsssh
1bOp from 1049 B: h h b h h basashhghshhhshss
1pa2 from 36 A h hbhphpahhhpghasshhhaa

1jg8 from 226 B s b b h hggghbpsghhsssghhs

conformati on sequences **

rel seq -10 -5 0 5

1fzc from 312 C bbbak. bdbkba. baaaakghbohb
3fib from 312 bbbakDbbkDbkDba. baaaaag. b
lava from 101 B: k g b b k b b b k gbkbkDbgdbbkak
lkap from 243 P: a a a k j b bk kbgk©Dbbbbb. bghbk
lkap from 324 P. b gbbbabbbb. kbbbbbbbbkb
lkap from 333 P. b . k bbbbbbbbkbbbbbbajhbi;j

1gla from 383 A babbghbbbbjakbdagka. k. b



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

1scj
1svy
le8u
1c8n
1ldmu
1i 76
le43
lnzy
1j g8
lsra
1ga6
1i 76
2por
1poc
laxn
laxn
laxn
lkap
lkap
lkap
1poc
1i 76
lcru
lkap
lkap
lkap
lcse
1gci
1scj
2sic
1b0p
1pa2

1j g8

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

159 A

217

254 A

163 A

89 A

159 A

290 A

193 A

231

334 A

145 A

128

22

180

24

360 P:

351 P:

342 P:

147 A

259 B

341 P:

359 P:

350 P:

69 E

69

69 A

69 E

1049 B:

36 A

226 B

b. kbbkbbbkaabaabbbbbbb
aaaaaaaakggabbbbb. . . kb
bk bbaaaaakbabbbbbbbbbhb
bbbbk. aaaaakbbgbbb. bkk
a aaaaaaaaaakbakbbbbbbb
ba. bbbbb. b. abgbbbbbkHkH»>b
aaaaaakkkggkbbkkkakDbghb
aaaaaaaaaaaabbaaaaaaaa
bbka. kakDbbbbaaaaaa

b aakkaakkDbakDbbgkEkkaaaa
d. bggbjbbb. bjbbaakijkijhb
b. gkgdbbkjbjjba. bbbbhb
bbbbbb. bkgbb. dbkbbbbbhb

bbbgbkkbjbjbdbkbakobb

aaaaaaaaaaabjbj bbaaaaa
aaaaaak. akbbj bbaaaaaaa
aaaaaaaaabjbj bbaaaaaaa

aj bj bbbbbajbjbbbbbbk»>ba
aj bj bbbbbajbj bbbbbaijhbj
bbkbbbbbbajbjbbbbbajhbij
bbbgbkkbjbjbdbkD>bask
gkgdbbkjbjjba.bbbbb.b
bgbbkgbkabbjbbkgbghbbbhb
bbbkbbbbbbajbjbbbbbajhb
bajbj bbbbbajbjbbbbbbkhb
bajbj bbbbbajbjbbbbbajhb
aaaakbbb. kbjbbbabkkbbob
aaaa. bbb. kbjbbbadkkDbbob
aaaadbbb. kb. bbbabkkbbb
aaaadbbb. dbj bbbadakD>bbob
aaaaaaaaakbd. bbbbbbbbb
aaaaaaaaakbgjdkgaakbbob

aaaaagkbbadkaaaaaaaaaa



kkk Kk KK KKK

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

1f zc
3fib
lava
lkap
lkap
lkap
1ql a
1scj
1svy
le8u
1c8n
1ldmu
1i 76
le43
lnzy
1j g8

1sra

1ga6
1i 76
2por
1poc
laxn
laxn
laxn
lkap
lkap
lkap

1poc

1i 76

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

322 C

322

111 B

253 P

334 P

343 P

393 A

169 A

227

300 A

203 A

12 B

241

344 A

138

10

32

190

34

157 A

2.3

2.1

protein names (pdb header) ****x*x*

BLOOD COAGULATI ON Fi bri nogen C-terminal domain-like unusual fold

BLOOD COAGULATI ON Fi brinogen C-terminal domain-like unusual fold
HYDROLASE | NHI BI TI ON bet a- Tref oi | Anyl ase/ subtilisin inhibitor
ZI NC METALLOPROTEASE bet a- Rol | Met al | oprotease, C-terminal d

ZI NC METALLOPROTEASE

ZI NC METALLOPROTEASE

OXI DOREDUCTASE FAD/ NAD( P) - bi ndi ng domai n Succi nate dehydrogenase/fumara
HYDROLASE Subtilisin-like
ACTI N- BI NDI NG PROTEI N

SI ALl DASE

VI RUS/ VI RAL PROTEI N

HYDROLASE/ DNA

HYDROLASE

HYDROLASE

LYASE

LYASE

CALCI UM Bl NDI NG PROTEI N

HYDROLASE : Subtilisin-like Serine-carboxyl proteinase

HYDROLASE Zincin-like Matrix netall oproteases, catalyti

| NTEGRAL MEMBRANE PROTEIN PORIN Menbrane and cell surface proteins and peptides
HYDROLASE Phosphol i pase A2, PLA2

CALCI UM PHGOSPHOLI PI D- BI NDI NG PROTEI N Annexi n

CALCI UM PHGOSPHOLI PI D- BI NDI NG PROTEI N

CALCI UM PHGOSPHOLI PI D- BI NDI NG PROTEI N

ZI NC METALLOPROTEASE bet a- Rol |

ZI NC METALLOPROTEASE

ZI NC METALLOPROTEASE

HYDROLASE

HYDROLASE Zincin-like



30

31

32

33

34

35

36

37

38

39

40

10

11

12

13

14

15

16

17

18

lcru at 269 B
lkap at 351 P
lkap at 369 P
lkap at 360 P
lcse at 79 E
1lgci at 79
1scj at 79 A
2sic at 79 E
1bOp at 1059 B
1pa2 at 46 A
1jg8 at 236 B
kREREREEEE  CngDPS
DDOO Ca
DDOO Ca
EOCD Ca
OOTDOD Ca
OODOOD Ca
OONOOD Ca
00000 Ca
oooT Ca
DOO Ca
CDOOO Ca
(06) Ca
(00 0] Ca
(00 0] Ca
O0oDD Ca
0000TQ Ca
0oTOOQ Ca
OCE Ca
DOOOD Ca
DOCODE

19

1.50 OXI DOREDUCTASE 6- bl aded bet a- propel |l er
1. 64 ZI NC METALLOPROTEASE bet a- Rol |
1. 64 ZI NC METALLOPROTEASE
1. 64 ZI NC METALLOPROTEASE
1.2 COVPLEX( SERI NE PROTEI NASE- | NHI Bl TOR) Subtilisin-1ike
0.78 SUBTI LI SIN FROM BACI LLUS LENTUS Subtilisin-like
2.0 HYDROLASE Subtilisin-like
1.8 COVPLEX ( PROTEI NASE/ | NHI Bl TOR) Subtilisin-like
2.31 OXI DOREDUCTASE Thi ami n di phosphat e- bi nding fold (THDP-bi ndi ng)
1.45 OXI DOREDUCTASE Heme- dependent per oxi dases
1.80 LYASE PLP- dependent transferases
P
2 2 2 -1 -1 -1 -1 4 1f zc 0 0.2 2.3 CA 1 ASPC 318 b...
2 2 2 -1 -1 -1 -1 6 3fib 0 0.2 2.1 CA 400 ASP 318 b...
3 2 4 -1 -1 -1 -1 5 lava 0 0.4 1.9 CA 501 G.UB 108 b..b
2 2 28 2 3 -1 -1 ...... 6 lkap 1 0.1 CA 614 ARGP 253 .b..
2 2 13 2 3 -1 -1 ...... 6 lkap 0 0.3 CA 616 G.YP 334 ..... b
2 2 13 2 3 -1 -1 ...... 6 lkap 0 0.3 CA 618 ASNP 343 ..... b
1 1 20 2 -1 -1 -1 ..... 6 1gla 0 0.2 2.2 CA 9 SERA 371 .....
2 3 o -1 -1 -1 -1 5 1scj 0 0.4 2.0 CA 382 ALAA 169
5 2 -1 -1 -1 -1 -1 6 1svy 0 0.3 1.8 CA 1 ASP 222
0 3 2 3 -1 -1 -1 ..... 5 1e8u 0 0.1 2.0 CA 1002 ASPA 261 .....
2 -1 -1 -1 -1 -1 -1 2 1c8n 0 0.5 2.3 CA 305 SERA 173
2 3 -1 -1 -1 -1 -1 6 1dmu 0 0.2 2.2 CA 125 SERA 99
32 2 2 -1 -1 -1 -1 6 1i76 0 0.1 1.2 CA 996 ASPA 137
2 104 1 23 -1 -1 -1 6 1le43 0 0.1 1.7 CA 504 GYA 300 .b
153 1 2 2 3 -1 -1 ...... 6 1nzy O0 0.4 1.8 CA 271 GLYA 49 ......
2 0 188 5-99 -1 -1 ...... 6 1jg8 0 0.5 1.8 CA 901 THRB 12 ......
2 3 -1 -1 -1 -1 -1 5 1sra 1 0.4 2.0 CA 303 PRO 241
1 15 2 2 -1 -1 -1 ..... 6 1ga6 0 0.1 1.0 CA 374 ASPA 328 .....
1 2 2 18 3 -1 -1 ...... 6 1i76 0 0.1 1.2 CA 997 ASPA 154 ......

Y4

777

Y74



20 3 NDOO Ca 20 2 2 -1 -1 -1 -1 5 2por 0 0.2 1.8
21 2 000D Ca 2 2 23 -1 -1 -1 -1. 6 1poc 0 0.1 2.0
22 1 000D Ca 2 2 40 -1 -1 -1 -1 4 laxn 0 0.4 1.8
23 2 0O0CE Ca 3 2 40 -1 -1 -1 -1 . 6 laxn 0 0.2 1.8
24 2 000D Ca 2 2 40 -1 -1 -1 -1 4 laxn 0 0.4 1.8
25 1 0OObb Ca 2 2 26 -1 -1 -1 -1. 6 lkap 1 0.2 1.6
26 1 OODCD Ca 2 2 18 7 -1 -1 -1 ..... 6 lkap 0 0.1 1.6
27 1  OODOCD Ca 2 2 13 2 3 -1 -1 ...... 6 lkap 0 0.3 1.6
28 1 000D Ca 2 2 23 -1 -1 -1 -1. 6 1poc 0 0.1 2.0
29 3 DOOCODE Ca 1 2 2 18 3 -1 -1 ...... 6 176 0 0.1 1.2
30 1 OODE Ca 2 2 3% -1 -1 -1 -1. 6 lcru 0 0.1 1.5
31 4 (OODOCD Ca 2 2 13 2 3 -1 -1 ...... 6 lkap 0 0.3 1.6
32 4 (OODOCD Ca 2 2 13 2 3 -1 -1 ...... 6 lkap 0 0.3 1.6
33 4 OONOOD Ca 2 2 13 2 3 -1 -1 ...... 6 lkap 0 0.3 1.6
34 5 QDONOCO Ca 39 34 2 2 2 -1 -1 ...... 6 1cse 0 0.1 1.2
35 5 QDONOO Ca 39 34 2 2 2 -1 -1 ...... 6 1gci 0 0.1 0.8
36 5 QDONCO Ca 39 34 2 2 2 -1 -1 ...... 6 1scj 0 0.2 2.0
37 5 QDONOCO Ca 39 34 2 2 2 -1 -1 ...... 6 2sic 0 0.2 1.8
38 4 DNOOO Ca 2 71 3 2 -1 -1 -1 ..... 5 1bOp 1 0.4 2.3
39 3 ODOCDS Ca 0 3 2 2 2 -1 -1 ...... 7 1lpa2 0 0.1 1.5
40 2 QOOTGO Ca -99 2 0 188 5 -1 -1 ...... 6 1jg8 0 0.5 1.8
NB pc 40 incorrectly interpreted because of -99 - two protein chains
contribute to cngp
rel seq meanf i meanpsi nunber
1 -70(  9) -18( 14) 17 k
2 -77( 15) -198( 24) 17 b
sub group a) 1-7 nodel : 1lkap at 253 P 1.64 (4)

304 ASN
501 TRP 8 ...b | uJ
351 ILE
353 QY Y74

351 ILE 32 ...b |
617 GLYP 370 .... |
619 GYP 361

620 GLYP 352

Q2 2 2 02 2 Q@ Q

501 TRP 8 ...b | w
997 ASPA 154
902 ALAB 269 ...b | zz
616 GLYP 334
620 GLYP 352
618 ASNP 343
430 GLINE 2 .b.... |
277 GN 2 .b.... |

381 GLINA 2 .b.... |

2222299 g9

501 GLNE 2 .b.... |
CA 1238 ASPB 983
CA 307 ASPA

CA 904 GLNB 236



rel seq nmeanf i
1 -69( 6)
2 -91( 7)

sub group b) 8- 10

rel seq meanf i

1 -58( 3)

2 -66( 5)
sub group c) 11-16
rel seq meanf i

1 -74(7)

2 -64( 10)

no simlarity in

1 and 2 are very close

group 2: 18-28

rel seq meanf i
1 -63( 8)
2 76( 14)

sub group a) 18-23

rel seq meanf i
1 -59( 6)
2 67( 10)

sub group b) 25-27

rel seq meanf i
1 -65( 1)
2 92( 3)

no simlarity in

chains 25-27 are v simlar

meanpsi
-18( 12)

-173( 13)

neanpsi
-37(  3)

146(  9)

nodel : 1i 76 at

neanpsi
-14(  9)

145( 10)

conformations (-10 to 11) except

(rms 9)

meanpsi
142( 16)
-166( 22)
nmodel : 1i 76 at
neanpsi
132(  9)
-151( 11)
nmodel : 1kap at
neanpsi
164( 3)

166( 5)

conformations (-10 to 11) except

nunber

nunber

169 A 1.20

nunber

nunber

10

10

155 A 1.20

nunber

370 P 1.64

nunber

over relseq 4-17

(13)

t hat

(19)

(25)

t hat



group 3: 29-37

nodel 1gci at 79 0.78 (35)
rel seq meanf i neanpsi nunber
1 67( 7) -141( 15) 9 i
2 -90( 27) 173( 22) 9 b

sub group a) 29-33

rel seq meanf i neanpsi nunber
1 71 4) -149( 15) 5 j
2 -67(  3) 157( 14) 5 b

sub group b) 34-37

rel seq meanf i meanpsi nunber
1 62( 5) -131(  3) 4 j
2 -118(  2) -165( 4) 4 b

subgroup a) local conformations different, all proteases

subgroup b) | ocal conformations all sane, all proteases

+ 4 outliers (reduced to 3 when pc 40 renoved, althoug

it may belong toone of the main groups.)



1

10

11

12

13

14

15

16

17

18

19

20

21

1

2

3

oo 3

am no-aci d sequences ****

start of selected part of cngroup

rel seq -10 -5 0 5 10
lacc from 212 EKKGLTKYKSSPEKWSTASDPYS
1sbw from 62 A Gl QVR __ _EDNI NVVEGNEQFI S
2btc from 62 E GI QVR__ _EDNI NVVEGNEQFI S
lavw from 62 A RI1 QVR __ _EHNI DVLEGNEQFI N
lpyt from 462 C RTYQVVLGEYDRSVLQGSEQVI P
1tn3 from 137 ETEI TAQPDGGKTENCAVLSGAA
1l pb from 177 B: PAEPCFQGTPELVRLDPSDAKEFV
lava from 133 A GTGNPDTGADFGAAPDI DHL NLR
laxn from 177 KQDAQI LYKAGENRWGTDEDKEFT
1slu from 62 B RI1 QV __ _GEHNI NVLEGNEQFVN
1dmu from 91 A GSKLTRLVSQREDI TVREI GLPT
1bOp from 1046 B: KQQFLKVLKEAESFPGPSLVI AY
1g5¢ from 108 F: GVEEEVI ENFSI DVLNPVGDETETE
1scj from 161 A STSTVGYPAKYPSTI AVGAVNSS
la0t from 444 P: TSWMDWSKKLNNYASDDALGSDG
lkit from 243 EKRVGGGDPGALSNTNDI I TRTS
1dx5 from 430 J: GGFCSGVCHNLPGTFECI CGPDS
1fjs from 62 A KRFKVRVGDRNTEQEEGGEAVHE
ldyo from 29 A EVLLSGRTAYKGSESLLVRNRTA
1fo4 from 857 A VALEVDHYSNAGNSRDLSHSI ME
lbrw from 233 A MAVI SDMSQPLGYAVGNALEVKE
aa types - acidic, etc **

rel seq -10 -5 0 5 10
lacc from 212 abbghsbhbsshabhssssahhs
1sbw from 62 A ghphb_ _ _aaphphhagpaphhs
2btc from 62 E ghphb_ _ _aaphphhagpaphhs

15

15



10

11

12

13

14

15

16

17

18

19

20

21

10

11

12

lavw from
lpyt from
1tn3 from
1l pb from
lava from
laxn from
1slu from
ldmu from
1bOp from
1g5¢ from
1scj from
laOt from
lkit from
1dx5 from
1fjs from
ldyo from

1fo4 from

lbrw from

conformation
rel seq
lacc from
1sbw from
2btc from
lavw from
lpyt from
1tn3 from
1l pb from
lava from
laxn from

1slu from

1dmu from

62

462

137

177

133

177

62

91

1046

108

161

444

243

430

62

29

857

233

sequences

212

62

62

62

462

137

177

133

177

62

91

A

A

A

A

A

B:

A

1bOp from 1046 B:

bhophb

b s hop

as ah

h s ah

gsgp

b pas

b hph

gs bh

b pph

g h aa

S S s s

s s h h

ab bh

g g hoh

b b hb

a h hh

h s h a

h s h h

* %

-10

a

a

b

b

h hhg
s s ph
hhpg
h asg
p hhh

- _-_9

s b hh

p

p

p h ahh

ab s hh

gbsap

a h hbh

h g s s h

gapbh

p h p hh

a

g

a

b aah s h

h bhhbasashhg

a h h a
h g h h
a hsob
ggga
s g hh
hbhyg
s gbs
h aph

s a h s

bbbg

b bbb

aaaaa a

p

S

b

h

p

a

S

S

p

a

h

b

h

g

p
b

h

p

k

S

h

p

S

h

p
b

b

b

h

h

a

a

a

S

k

b

b

aaaaaaaaaaaakh»bnd

p

S

b

a

g

b bbbob

p

b

k

10 15

bbbbbbb



13

14

15

16

17

18

19

20

21

kkk kKKK KKK

10

11

12

13

14

15

16

17

18

19

20

21

1g5¢
1scj
la0t
1ki t
1dx5
1fj s
ldyo
1f o4

1brw

lacc
1sbw
2btc
lavw
1pyt
1t n3
1l pb
lava
laxn
1slu
1ldmu
1bOp
1g5¢
1scj

1la0t

1ki t

1dx5
1fj s
ldyo
1f o4

1brw

from 108
from 161
from 444
from 243
from 430
from 62
from 29
from 857
from 233
at 222

at 72 A
at 72 E
at 72 A
at 472 C
at 147

at 187 B
at 143 A
at 187

at 72 B
at 101 A
at 1056 B
at 118 F
at 171 A
at 454 P
at 253

at 440 J
at 72 A
at 39 A
at 867 A
at 243 A

protein names (pdb header) ****x*x*

TOXI N Anthrax protective antigen

HYDROLASE/ HYDROLASE | NHI Bl TOR Trypsin-like serine proteases

HYDROLASE/ HYDROLASE | NHI Bl TOR Trypsin-like serine proteases

COVPLEX ( PROTEI NASE/ | NHI Bl TOR) bet a- Tref oi | (is trypsin inhibitor)
TERNARY COVPLEX (ZYMOGEN)

LECTI N C-type lectin-like

HYDROLASE( CARBOXYLI C ESTERASE) Trypsin-like serine proteases
HYDROLASE | NHI BI TI ON TI M bet a/ al pha-barre

CALCI UM PHGOSPHOLI PI D- BI NDI NG PROTEI N Annexi n

COVWPLEX (SERI NE PROTEASE/ | NHI Bl TOR) Trypsin-like serine proteases
HYDROLASE/ DNA Restriction endonucl ease-|ike
OXI DOREDUCTASE

LYASE

HYDROLASE

QUTER MEMBRANE PROTEI N

HYDROLASE

SERI NE PROTEI NASE

BLOOD CLOTTI NG

CARBOHYDRATE- Bl NDI NG MODULE

OXI DOREDUCTASE

NUCLECSI DE PHOSPHORYLASE



kkk kKKK KKK

cngps

1 4 DDEOCOD Ca
2 2 ECCE Ca
3 2 ECCE Ca
4 2 EOCEE Ca
5 2 EOCOQE Ca
6 3 DECON Ca
7 1 OODD Ca
8 3 DDOOD Ca
9 1 OOCE Ca
10 2 EOCEO Ca
11 2 OO0 Ca
12 3 DNOOO Ca
13 2 EQO Ca
14 2 OOOT Ca
15 1 00O Ca
16 1  OONDOT Ca
17 5 DOENCO Ca
18 2 DOCEE Ca
19 3 CEOCOD Ca
20 1 0OO0SSO Ca
21 3 OTOCE Ca
for chelate |oop use
group 1. pc 1-6
rel seq meanf i
1 -72(
2 -101(
3 -129(

| ocal

2 7
2 3
2 3
2 3
2 3
4 27
3 2
15 1
3 2
2 3
2 3
2 71
21 3
2 3
3
3 0
1 2
2 3
2 23
3 1
2 153
fi and
nodel
4)
6)
12)

kkkkkkkkkkkk

34 3 10
5 -1 -1
5 -1 -1
2 3 -1
2 3 -1
3 1 -1
3 -1 -1
3 2 -1
40 -1 -1
2 -99 -1
-1 -1 -1
3 2 -1
-1 -1 -1
o -1 -1
-1 -1 -1
33 24 0
13 1 3
2 3 -1
3 107 -1
3 33 1
3 9 -1
psi 1-3
2btc at 72
neanpsi
-4( 5)
-8( 7
127( 12)

conformations 3 4 5 simlar

nunber

6 lacc
6 1sbw

6 2btc

(3)

0 0.3 2.1

0 0.2 1.8

0 0.2 1.5

0 0.1 1.8

1 0.3 2.3

0 0.2 2.0

0 0.2 2.5

10219

0 0.2 1.8

0 0.5 1.8

0 0.2 2.2

1 0.4 2.3

0 0.3 2.1

0 0.4 2.0

0 0.1 2.4

0 0.2 2.3

0 0.2 2.3

0 0.3 1.9

0 0.4 2.1

0 0.4 2.1

0 0.3 2.1

CA 4009 ALAA 867

CA 3001 GYA

CA 801 ASP 179 ..b..
CA 801 GLUA 70
CA 700 GLUE 70
CA 700 GLGUA 70 .....
CA 650 GLUC 470 .....
CA 182 ASP 116 bb...
CA 450 GLUB 187 .b
CA 502 ASPA 127 .....
CA 353 GY 187 .b
CA 101 GuB 70 .....
CA 125 SERA 99
CA 1238 ASPB 983 .....
CA 1009 GLUF 97 b..
CA 382 ALAA 169
CA 10 ASNP 454
CA 802 ALA 253 .b..
CA 1001 ASPJ 423 b.....
CA 507 ASPA 70 .....
CA 300 THRA 14 .b

Y4

Y4



group 2: pc 7-10 nmodel : 1slu at 72 B 1.8 (10)

rel seq meanf i neanpsi nunber
1 -58( 5) -40(  4) 4 a
2 -79( 7) -5( 11) 4 k
3 -144(  9) 163( 11) 4 b

| ocal conformations all different

group 3: pc 11-14 nodel : 1g5c at 118 F 2.10 (13)
rel seq nmeanf i meanpsi nunber
1 -54(  9) -45( 10) 4 a
2 -72( 10) -19( 18) 4 a
3 -83( 20) 131( 26) 4 b

local conf: 11,14 quite b at relseq 0, 12 13 are a, and other difs

groups 1-3, and pc 15 16 are all within ca 45 deg r.ms

rel seq nmeanf i meanpsi nunber
1 -64( 11) -24( 20) 16 a
2 -85( 17) -9( 21) 16 k
3 -125( 30) 142( 23) 16 b

pc 17-21 are quite different from them and nostly from each other,

except that 18 19 21 are within about 30 deg of each other

for 19 21 relseq meanf i nmeanpsi nunber
1 67( 8) -149( 1) 2
2 -116( 1) -17( 27) 2

3 -103( 30) 154( 21) 2



Zn

HH 4

am no-aci d sequences ****

1

10

11

12

13

14

15

16

17

18

1

start

rel seq

lali from 143 A
lali from 171 A
1rmd from 98
lali from 115 A
1bs4 from 1122 C
1j98 from 44 A
1c7k from 73 A
1g12 from 107 A
lhs6 from 285 A
lezm from 130
lili from 464 P:
ldmt from 573 A
1hr6 from 60 B:
1i76 from 187 A
1IlmM from 254
lbkc from 395 E:
lkap from 166 P:
latl from 132 A

aa types - acidic,
rel seq
lali from 143 A
lali from 171 A
1rmd from 98
lali from 115 A
lbs4 from 1122 C
1j98 from 44 A
1c7k from 73 A

of selected part of cngroup

-10 -5 0 5 10
NFSRSDHLTTHI RTHTGEKPFACD
KFARSDERKRHTKI HLR_ _ _ _ _ _ _
RFSRSADLTRHI RI HT GQKPFQCR
ADGLLAI CIl QHEMDHLVGKLFMDY
NKQAMKPDTI HTLEHLLAFTI RSH
QYDSTRVTAHETGHVLGLPDHYQ

Q
GTDSQAGTLVHESSHFTRNGGTKD
G

<
T
[
<
wn
[
O
<
>
>
I
m
<
(%]
T
®
m
-
m
o]
z
%]
®
[

,_
py)
T
W)
m
<
Py
—
=<
m
T
m
m
(0]
T
<
<
T
o]
(@]
>
O
_'

ANYNLFLVAAHEFGHSLGLAHSSD
YDQLVTRVVTHEMAHALGFSGPFF

LTKEADLVTTHELGHNFGAEHDPD

etc **

-10 -5 0 5 10
phsbsaphssphbspsgabhhsha
bhsbsaabbbpsbhphbb_ _ _ _ _ _ _
aahshabhppphsspbasb_ _ _ _ _
bhsbssahsbphbhpsgpbhhphb
s aghhshhhppahaphhghbhhhah
pbpshbhashpshaphhshshbsop

pphassbhsspasgphhghhaphp

15

15



8 1912 from 107 A gsaspsgshhpassphsbpggshba
9 1hs6 from 285 A gabshsphhspahspshsgphhsop
10 1lezm from 130 : h h h h s hahsspahspghsappsagh
11 1ili from 464 P. h b p aahbshhpahgphhpphhsps
12 1dnmt from 573 A°° p h g g h ghhhgpahspghaapghbph
13 1hr6 from 60 BB s aphbppgssphhaphshbgspphb
14 1i76 from 187 A* s p h p h h h hs s pahgpshghspssa
15 1Im from 254 : h ap h hs bhhspahspshghsghhHh
16 1bkc from 395 EE h s b as ahh s s pahgpphgsapaha
17 1kap from 166 P. p g p h g b ps hs pahgpshghsphga

18 1latl from 132 A°° h p h h h g h s hspahgpphghapagh

conformati on sequences **

rel seq -10 -5 0 5 10
1 1lali from 143 A bbabaaaaaaaakaaagbbkDbbba
2 lali from 171 A bbabaaaaaaaakk kDb

3 1rmd from 98 b bbbaakaaaaaakbboba

4 lali from 115 A b babaaaaaaaaaaakgbbkDbbbk
5 1bs4 from 1122 C b bj aaaaaaaaaaaakkghbbakkHk
6 1j98 from 44 A gabbbbaaaaaaaaaaaaaaaaaa
7 1c7k from 73 A aabbaaaaaaaaaaaakghbbbdak
8 1912 from 107 A°° j b gb aaaaaaaaaaabaak. gbbob
9 1hs6 from 285 A gk gakkaaaaaaaaakab. aabbb
10 lezm from 130 : b bkbbaaaaaaaakaaaaak. aghb
11  1ili from 464 P: b baaaaaaaaaaaaaaaaaakDbbb
12 1dmt from 573 A a aaaaaaaaaaaaaakkbkaaakhb
13 1hr6 from 60 B: k bbbaaabgaaaaaaakkkk. bkahb
14 1i76 from 187 A b bbbaaaaaaaaaaaakghbbbbkohb
15 1Im from 254 : dbaaaaaaaaaaaaaak. bbaaaa
16 1bkc from 395 E: b aaaaaaaaaaaaaaak. bbbbbb
17 1lkap from 166 P: bgbaaaaaaaaaaaaak. bbbk>bob

18 1latl from 132 A b aaaaaaaaaaaaaaakgbbbbbk



kkk kKKK KKK

1 1lali at
2 lali at
3 1rmd at
4 lali at
5 1bs4 at
6 1j98 at
7 1lc7k at
8 1gl2 at
9 1hs6 at
10 lezm at
11 1i 1i at
12 ldnt at
13  1hr6 at
14 1i76 at
15 1l at
16  1bkc at
17 1kap at
18 1latl at
P —_—
1 3 CCHH
2 3 CCHH
3 3 CCHH
4 3 CCHH
52 CHH
6 1 HHC
71 HHD
8 1 HHD
91 HHE
10 1 HHE
11 1 HHE

12 1 HHE

protein names (pdb header) ****x*x*

153

181

108

125

1132

54

83

117

295

140

474

583

70

197

cngp

A

A

S

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

1.

6

COVPLEX (ZI NC FI NGER/ DNA)
COVPLEX (ZI NC FI NGER/ DNA)
DNA- Bl NDI NG PROTEI N
COVPLEX (ZI NC FI NGER/ DNA)
HYDROLASE

S| GNALI NG PROTEI N
HYDROLASE

HYDROLASE

HYDROLASE

HYDROLASE

HYDROLASE

HYDROLASE

HYDROLASE

HYDROLASE

LElI SHVANCLYSI N

ZN- ENDOPEPTI DASE

ZI NC METALLOPROTEASE

MVETALLCOENDOPEPTI DASE

kkkkkkkkkkkk

3

13

13

12

13

4

68

20

25

59

4 -1 -1 -1 -1 ..ee 4 1lali
4 -1 -1 -1 -1 ..ee 4 1lali
4 -1 -1 -1 -1 ..ee 4 1rmd
4 -1 -1 -1 -1 ..ee 4 1lali

-1 -1 -1 -1 -1 .ee 4 1bs4

-1 -1 -1 -1 -1 ee. 4 1j98
-1 -1 -1 -1 -1 ee. 4 1c7k
-1 -1 -1 -1 -1 ee. 5 1g12
-1 -1 -1 -1 -1 ee. 5 1hs6
-1 -1 -1 -1 -1 ee. 4 lezm
-1 -1 -1 -1 -1 ee. 4 1 1i
-1 -1 -1 -1 -1 ee. 4 1dnmt

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

202

203

120

201

2003

300

133

200

701

300

701

755

CYSA 137

CYSA 165

CYs 91

CYSA 107

CYSC1090

H SA 54

H SA 83

H SA 117

H SA 295

H'S 140

H SP 474

H SA 583



13 1 HHE Zn 4 76 -1 -1 -1 -1 -1 ee. 4 1hr6 0 0.1 2.5 2N
14 1 HHH Zn 4 6 -1 -1 -1 -1 -1 eee 5 1i76 0 0.3 1.2 2N
15 1 HHH Zn 4 66 -1 -1 -1 -1 -1 eee 4 1lm 20 0.4 1.9 2N
16 1 HHH O Zn 4 6 -1-413 -1 -1 -1 eee . 5 1bkc 0 0.4 2.0 2N
17 1 HHHOS Zn 4 6 -99 0O -1 -1 -1 eee.. 5 1kap 0 0.2 1.6 2N
18 1 HHHOY Zn 4 6 -99 0O -1 -1 -1 eee.. 5 1latl 0 0.1 1.8 2N
all 18 same over 0-4 - al pha helix
rel seq meanf i neanpsi nunber
0 -62( 5) -48(  6) 18 a
1 -61( 6) -38( 7) 18 a
2 -62( 3) -32( 10) 18 a
3 -60( 6) -33( 14) 18 a
4 -65( 10) -26( 42) 18 a
nodel lc7k at 83 A 1.00 (7)
1rmd is worst fit, then 1lali

note quite a few k conformations at

| ocal

conformations nearly all

quite different

relseq 3 and 4

40-90 deg rms.

info from old sequences files’

but

SCoP fold

1,2,4 1ali:Alkaline phosphatase-|ike

to the

3 1rnd:

al nost

info

rest

1-86

(with different

nunbering of

exactly same ordering apart

RING finger

donmi n,

from 1rnd/ 1ali

core:3 |ayers:

C3HCA

al bl a;

protein chains,

m xed bet a-sheet

of

di nmetal (zinc)-bound al phatbeta notif;

501 HSB 7

0 ..b

999 HI SA 197

100 HHS 264

1 HI SE 405

613 H SP 176

401 HI SA 142

8 strands,

or der

43516728,

structurally diverse

uJ 3

z 3

3.

3.
strand 7

is antipar

al |l el



87-116 C2H2 and C2HC zinc fingers al phatbeta netal (zinc)-bound fold: beta-hairpin + alpha-helix

5 1bs4: Pepti de defornyl ase al pha-beta(5)-al pha; 3 layers: a/b/a; neander beta-sheet waps around the Ctermnal alp ha- hel

8 1j98: LuxS/ MPP-1i ke netallohydrol ase core: beta-al pha-beta(2)-alpha(2); 2 layers: alphal/beta

9 1c7k: Zincin-1ike contains mixed beta sheet with connection over free side of the sheet
10 1g12: Zincin-like contains mxed beta sheet with connection over free side of the sheet
11 1hs6: Zincin like [ one of three entries, this one includes right aa seqno]

12 lezm Zincin-like contains mxed beta sheet with connection over free side of the sheet
13 1ili: Zincin-like contains mxed beta sheet with connection over free side of the sheet
14 1dnt: Zincin-like contains mxed beta sheet with connection over free side of the sheet

15 1hr6: LuxS/ MPP-1ike netallohydrol ase core: beta-alpha-beta(2)-alpha(2); 2 layers: alphal/beta

19 1i76: Zincin-like contains mxed beta sheet with connection over free side of the sheet
20 1llm: Zincin-like contains mxed beta sheet with connection over free side of the sheet
21 1bkc: Zincin-like contains mxed beta sheet with connection over free side of the sheet
25 1kap: Zincin-like [choose n termnal domain]

26 1latl: Zincin-like

Scop would put 8 15 in a group

9 10 11 12 13 14 19 20 21 25 26 in a group

i.e. eleven are zincin like, rest various

Cath classification

CATH code
1,2,4 lali  COWPLEX (ZINC FI NGER/ DNA) 3.40.720. 10 (446)
3 1rmd DNA- Bl NDI NG PROTEI N 3.30.40.10 (86) ,3.30.160.60 (30),

5.1.2887.1 (116)

5 1bs4  HYDROLASE 3.90.45.10 (three domains 168 each)
8 1j98 SIGNALING PROTEIN 1.2 A 8.1.1.1 (154)
9 1c7k HYDROLASE 3.40.390. 10 (132)
10 1912 HYDROLASE 6.1.211.10 (167)
11 1hs6  HYDROLASE 8.1.30.1 (610)
12 lezm HYDROLASE 1.10.390.10 (146), 3.10.170.10 (152),

5.1.790.1 (290)



13 1ili HYDROLASE 7.1.155.10 (665)

14 1ldnt HYDROLASE 7.1.25.10 (696)
15 lhr6  HYDROLASE 7.1.83.10 (457)
19 1i 76  HYDROLASE 3. 40. 390. 10 (163)
20 1 m LElI SHVANOLYSI N 2.10.55.10 (63), 2.30.34.10 (99), 3.10.170.20 (170)

3.90.132.10 (124), 5.1.2855.1 (465)

21 1bkc  ZN- ENDOPEPTI DASE 3.40.390. 10 (254, 239, 254, 249)
25 lkap  ZI NC METALLOPROTEASE 2.150.10.10 (237), 3.40.390.10 (233), 5.1.1240.1 (170)
26 latl METALLOENDOPEPTI DASE 3. 40. 390. 10 (200)

agreenment of conformations

In lali there are three different HH4 groups within one chain - keep all
phi/psi agreement - rms difs
before i.e. 0-10 lali all same (8,8,11 degs), otherwise different (80-100)

just before - from -3 1lhr6 wildly different, others sane (<=10 degs)

| oop all same within 20 deg, many within 10 deg,

after to 14 all very different, except three within lali same

chil at O all 161 to 184

chi2 at O five -158 to -124 (1j98, 1lhr6x4), twenty-two 77 to 127

chil at 4 all -52 to -110

chi2 at 4 five -134 to -127(1j98, 1hr6x4), twenty-one -62 to -38, one at -82 (1rnd)

coordi nati on nunber, shape, distortion, NMN angle, comrents on bond lengths etc




CN delta his-Mhis unusual dists or ?

1 lali 4 tet 5 100

2 4 tet 4 109

4 4 tet 5 100

3 1rmd 4 tet 7 114

5 1bs4 4 tet 9,9,9 104, 104, 106 cngroup includes O of ZNNOZN ?

8 1j 98 4 tet 5 103

9 1lc7k* 4 tet 8 107

10 1912 6 oct 17 104 cngp includes bidentate asp

11 1hs6 5 tetp 9 103 + long bond (2.8) to second O of glu
12 lezm 4 tet 6 113

13 1i 1i 5 tetp 16 108 cngp includes bidentate glu

14 1dnt 5 tbp 20 101 cngp includes bidentate glu

15 1hr 6 5 tetp 16,17,17,15 86, 87, 88,90 cngp includes bidentate glu

19 1i 76 5 tetp 14 105

20 1 4 tet 21 95 dif 0.27-0.38, shape odd, ? extra sym
21 1bkc 5 tetp 6,9,8,7 102, 99, 100,100 difs 0.26-0.39, addl donor at 2.9

25 1kap 5 tetp 14 104

26 lat| 5 tetp 13,13 101, 100

* selected as nodel

old classification of conformation types

start of selected part of cngroup | |
-10 -5 0 5 10 15
1 1lali from 143 A bbabaaaaaaaaaaaaghbbabbbaa
2 lali from 171 A bbabaaaaaaaaaaabbbbbbbbbb
3 1rmd from 98 bbbbaaaaaaaaaabbbabbbbbbbob
4 1lali from 115 A bbabaaaaaaaaaaaaghbbabbbaa
5 1bs4 from 1122 C bbj aaaaaaaaaaaaaaghbbaaaahdb

8 1j98 from 44 A gabbbbaaaaaaaaaaaaaaaaaaa



9 1c7k from 73 A aabbaaaaaaaaaaaaagbbbbaahb
10 1912 from 107 A° j b g b a a a a aaaaaaabaaaggbbba
11 1hs6 from 285 A gagaaaaaaaaaaaaaabgaahbbba
12 lezm from 130 : bbabbaaaaaaaaaaaaaaabaghbhb
13 1ili from 464 P: bbaaaaaaaaaaaaaaaaaaabbba
14 1dmt from 573 A a aaaaaaaaaaaaaaaabaaaaahbhb
15 1hr6 from 60 B: abbaaabgaaaaaaaaaaaj baahbhb
19 1i76 from 187 A bbbbaaaaaaaaaaaaaghbbbbaba
20 1lm from 254 : abaaaaaaaaaaaaaaaghbhbaaaaa
21 1bkc from 395 E: b aaaaaaaaaaaaaaaaghbbbbbbyg
25 1kap from 166 P: bgbaaaaaaaaaaaaaaghbbbabbb

26 latl from 132 A b aaaaaaaaaaaaaaaaghbbbbbaa



Zn

1

1

ccC2

am no-aci d sequences ****

start of selected part of cngroup

rel seq -10 -5

lhw7 from 222 A VYDPQDVEFKCTC
lalr from 113 A

4mt 2 from 3

lpud from 308

2hrv from 42 A

1h7n from 123 A FPELYI!l I CDV
13 from 141 A _ _ _ _ _ _ _ _ K F
lile from 492

2occ from 50 F:

aa types - acidic, etc **

rel seq -10 -5

lhw7 from 222 A h hahpahahpb
lalr from 113 A s hpgsbshsh
4mt 2 from 3

lpud from 308

2hrv from 42 A ps hgaahhhs
1h7n from 123 A h hahhhhhah
13 from 141 A _ _ _ _ _ _ _ _ b h
lile from 492 b hhhaphahs
2occ from 50 ' h s h s pbbhhg

conformati on sequences **

rel seq -10 -5

1hw7 from 222 A bbbbbbbbbb
lalr from 113 A b bbgbbbbbb
4mt 2 from 3

lpud from 308 a k bkbbabkKk

0 5

APQGSRSLTPCTCGSSDLYLVT

PNCSCATDGSCSCAGSCKCKAQC

SEDLKPLDSECHCAVCQKWSRA

NTVGDDYIlI PSCDCTQATYYCKH

CLCEYTSHGHTCG

CKCGVRI QT SAY

RPYVDQVELACACGGTMRRVPY

PSI TNKRI VGCI CEEDNSTVI W

0 5
h s h

h s hgssahhhhs

h phshssagshshsgshbhbph

s aahbhhasahphshhpbhsobs

h ahspsshhhbop
h hhahsspgphg
h bhghbhpsssh
h s hggshbbhhh

h hhaaapsshhh

b k

bk kgbkbbbbhbob

akbkbbdkgkbdaggkbkbadb

b k baak%kabbaa

10

10

10

15

15

15



5 2hrv from
6 1h7n from
7 1i3] from
8 1lile from

9 2occ from

42

123

141

492

50

A k b bb

k b bbbdbkDbkbbbbbbaa

AN dk kbbbbbbb. kakkbakghbkH>b

a a a a

F: b b k

bbakghbbbbkkH>ba
k Kk bbbbbak. bbbbbbahb

k b bbbbbbabadbk>bbbob

koK ok Kok Kok ok ok ok protein names (pdb header) ******x*

1 1hw7 at
2 lalr at
3 4m2 at
4  1lpud at
5 2hrv at
6 1h7n at
7 1i3 at
8 1lile at

9 2occ at

232

123

13

318

52

133

151

502

60

A

A

kkk kKKK KKK cngps

11 CC

21 CCC
3 2 CCCC
4 1 CCCH
5 1 CCCH
6 1 CCC
7 1 CCCC
8 3 CCCC
9 1 CCCC

over |oop (phi

1-

Zn
Zn
Zn
Zn
Zn
Zn
Zn
Zn

Zn

2,

2.2

2.5

2.0

1.85

1.95

1.6

2.2

2.5

2.3
-

2 -1 -1

2 46 -1

6 2 11

2 3 26

2 58 2

2 8§ -1

2 11 3

3 38 2

2 20 3

psi 0-1)

CHAPERONE

VI RAL PROTEI N

METALLOTH ONEI N

TRANSFERASE

HYDROLASE

DEHYDRATASE

HYDROLASE/ DNA

AM NOACYL- TRNA SYNTHETASE

OXI DOREDUCTASE

-1 -1 -1 -1 .. 2 lhw7 0 0.2 2.2
-1 -1 -1 -1 ... 4 lalr 0 0.2 2.5
-1 -1 -1 -1 .... 4 4nmt2 0 0.1 2.0
-1 -1 -1 -1 ...d 4 1pud 0 0.1 1.9
-1 -1 -1 -1 ...d 4 2hrv 0 0.1 2.0
-1 -1 -1 -1 ... 4 1h7n 0 0.1 1.6
-1 -1 -1 -1 .... 4 1i3j 0 0.1 2.2
-1 -1 -1 -1 .... 5 lile 0 0.8 2.5
-1 -1 -1 -1 .... 4 2occ 0 0.1 2.3

prot chains 1 and 2 agree within 11 deg

1-6 agree within 30-35 deg

7,

9

8

agree with each other wthion 26 deg

is slightly simlar to 3 (31 deg)

ZN 240 CYSA 232

ZN 901 CYSA 123

ZN 68 CYS 7

ZN 400 CYyS 318

ZN 143 CYSA 52

ZN 1342 CYSA 133

ZN 100 CYSA 151

ZN 1102 CYS 461

ZN 99 CYSF 60



for p chains 1-6

rel seq meanf i
0 -93( 38)
1 -120( 16)
2 -69( 22)

for p chains 1 and 2

rel seq meanf i
0 -72( 4)
1 -138(  3)
2 -104(  3)

for p chains 7,8

rel seq meanf i
0 -69( 13)
1 -50( 5)
2 -62( 14)

no simlarity in |ocal

neanpsi
157( 21)
17( 15)

48( 98)

neanpsi
153( 4)
19( 12)

-3( 12)

meanpsi
136( 34)
-30( 2

-16(  3)

conformations in any

of

nunber

nunber

nunber

these groups



Zn

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

cC3

am no-aci d sequences ****

start
rel seq
1vfy
1f 41
1zin
1lhxr
19f 8
1vfy
1ptq
lali
2occ
1lhc7
1rmd
1j 8f
1ptq
ldsz
1973
1rmd
le7l
1d09
1zin
1f 4
lee8
1lhxr
1j 8f
1d0q
1fn9

ldsz

1gpc

of selected part of cngroup

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

182 A

135 A

120

84 A

127 A

166 A

234

127 A

72 F

448 A

51

13 A

128 B:

140

148 A

228 A

13 A

211 A

51 A

41 A

1177 A

7

-10 -5 0 5 10 15
KFSLLNRKHHCRSCGGVFCQEHS
FLPDRFVKGTCPKCKSPDQYGDN
LMERLTGRRI CRNCGATYHLI FH
KDVGNVKFLVCADCEI GPI GWHC
| PGEA_VKLYCPKC_DVYTPKSS

DWI DSDACMI CSKKFSLLNR R
KVYNYMSPTFCDHCGSLLWGL VK
RI HTGQKPFQCRI CMRNFSRSDH
FWLHKGEAQRCPSCGTHYKLVPH
PFEAEPEEGFCVRCGRPSAYGKR
LRCLKVMGSYCPSCRYPCFPTDL
EKI FSEVTPKCEDCQSLVKPDI V
LWGLVKQGLKCEDCGMNVHHKCR
_________ PCFVCQDKSSGYHY
YALGEGDKVKCFHCGGGL T TDWKP
FPAHFVKSI SCQI CEHI LADPVE
QKFYDAQNGKCLI CQRELNPDVQ
RKRANDI ALKCKYCEKEFSHNVV
| FHPPAKPGVCDKCGGELYQRAD
CKSPDQYGDNCEVCGATYSPTEL
HAVYGREGLPCPACGRPVERRVYV
AEGRNRKAVLCQRCGSRVLQPGT
EKI FSEVTPKCEDCQSLVKPDI V
SVSPEKQI FHCFGCGAGGNAFTF
DMMVCGGAVVCMHCLGVVGSLQR
CIl I NKVTRNRCQYCRLOQKCFEVG

CSSTHGDYDSCPVCQYI SKNDLY



28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

lee8
lgug
1ldcq
1vfy
labt
lzme
1971
lctt
ldsz
1ldcq
le7l
1pud
lhwt
lhwt
le3j
lhet
1i 3j
lzme
1rmd
la8h
le3j
lhet

lab5t

aa type

rel seq
1vfy
1f 41
1zin
lhxr
1q9f 8
1vfy

lptq

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

s -

from

from

from

from

from

from

from

248

42

254

212

52

40

104

119

1142 A

274
48
310
54
71
89
90
154
24
36
117
86
87

49

acidic

182
135
120
84
127
166

234

> ®» 0O 0

SSGYHYGVSA

etc

RVVAGRGTHFCPTCQGEGP _

KQVLPAHDPDCFLCAGNVRVTGD

EVQRMTGNDVCCDCGAPDPTWL S

DLGI YEPVRVCDSCFEDYEFI VT

QPQGHKSCGHCRGCQLMQAGTHP

RHI KCPGG
KRCNHEPG

LAAI TVNY

WL STNL G
P KAGKVRG

DLKPLDSE

DRV AVEPG
DKVI PLFT

LCQQPQGH

*x
-10 -5
bhshhpbob
h hhabhhob
h habhsghb
b ahgphDbh
h hgas _hopb
_ahhas

bhhphhsh

NPCQKCYV
TVvCPI CL

TPCGHCR

LTCIlI ECS
LLCNLTCD
CHCAVCQ
LSCTI1I CR
PHCQQCT
R R CQFCK
GKCRVCK
Y TCSKCR
VACLSCR
LFCRI1 C

LYCVSCE
VPCRRCAQ
PQCGKCR

KSCGHCR

pphbshg
gs hhbhob
b hhbphg
h h hs aha
h hhhbh_
as hhhhs

s hhaphg

TSNAI CEY
EDAKELAK

QF MNEL NS

CEGCKGFFRRSI Q

GI HREL GV
AAEGQMKH
KWSRAYIl H
K RKY KCDK
KTGVAHLZC
EGKYNLTCP
HPEGNFCL
N RS GENNS
KRHI KCPG
LRCLKVMG
RFYTEKEL
FCKEGKYN
VCKHPEGN

GCQLMQAG

5 10
g hhhpaps
s haphgap
s s hphhhp
h g hhghph
a hhs hbss
bbhshhphb

shhhghhb

15



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

lali
2occ
1lhc7
1rmd
1j 8f
1ptq
ldsz
1973
1rmd
le7l
1d09
1zin
1f4

lee8
1lhxr
1j 8f
1d0q
1fn9
ldsz
1gpc
lee8
1lguqg
1ldcq
1vfy
la5t
lzme
1g71
lctt
ldsz
1ldcq
le7l
1pud

lhwt

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

127

72

448

51

211

251

1125

290

16

13

128

140

148

228

13

211

51

41

1177

7

248

42

254

212

52

40

104

119

1142

274

48

310

54

> »

A

b hpsgpbhhphbhhhbphsbsap

h hhpbgaspbhhshgsphDbhhhp

h hasahaaghhhbhgbhsshghbhb

hbhhbhhgshhhshbhhhhhsah

abhhsahshbhaahpshhbhahHh

hhghh

a h h hh

b pghbhaahghphppbhb

h hhhhpabssghph

gabhbhhphggghsahbh

h bs hshphhaphhsahha

S

a

S

g

Ppgb

h's hb

phhop

h hhhp
h b hha
h ab hg
h a h h g
h h s hg
h pbhg
h aahp

h h g hg

b

b

g

S

S

a hphahp
ahspphh
a hhpbsa
s h s hs ah
h habbhh
b hhphgs
h hbhahHh

ggps hsh

gs hhhhphhghhgshpob

h hhpbhsbpbhphhbhpbhhahgy g

hssspgahashhhhphhsDbpahh

b hhsgbgsphhhshpgagh

b phhhspahahhhhsgphDbhsga

ahpbhsgpahhhahgshahshHhs

ahghhahhbhhashhaahahhHhs-s

phpgpbshgphDbghphhpsgsph

b phbhhggphhpDbhhsspshhah

b bhppahgshhhhhhaasbahsohb

h s s hshphshhgphDbphhpahps

s sghphghsshaghbghhbbshp

h hssphghhshhahsghpbahgh

h bsgbhbghhhphhassagphbop

ahbhhasahphshhpbhsbshhop

b hhhshshhbbbbhbhab



41

42

43

44

45

46

47

48

49

50

10

11

12

13

14

15

16

17

18

19

20

lhwt
le3j
lhet
1i 3j
lzme
1rmd
la8h
le3j
lhet

lab5t

from

from

from

from

from

from

from

from

from

from

conformati on

rel seq

1vfy
1f 41
1zin
lhxr
1q9f 8
1vfy
1ptq
lali
2occ
lhc7
1rmd
1j 8f
1ptq
ldsz
1973
1rmd
le7l
1d09
1zin

1f 4

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

71

C
89 A
A

36
117

86 A

87 A

49
sequences

182 A
135 A
120

84 A
127 A
166 A
234
127 A

72 F:
448 A

51
211 C
251

1125 A

290 C

16

13 A
128 B
140

148 A

k

g

S h s p hh
gbhphhH
h gp hhh
b gapeps
b hbhhyg
b h b h g
h s ab ah
h agbhop
h p hagp
h h hp g
10 15

b b aakd
b bbj kb
b b a a

k b b
b b babk
b b akbob
b b j a g
b abaaa
bbbbb b
b bbgg b
bbbakkH»b
bbbbdbb
b bbakka
bbkijbbg
b bbgbba
bbbghbbb
b bbkbak
b bbkaahb
b bbbbak
b b k k k b



21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

a4

45

46

47

48

49

50

kkk kKKK KKK

1

lee8 from
lhxr from
1j8f from
1dogq from
1fn9 from
ldsz from
1gpc from
lee8 from
1gug from
ldcq from
1vfy from
la5t from
1zme from
1g71 from
lctt from
ldsz from
ldcq from
le7l from
lpud from
lhwt from
lhwt from
le3j from
lhet from
1i3j from
1zme from
1rmd from
la8h from
le3j from
lhet from

la5t from

1vfy at

228

13

211

51

41

1177

7

248

42

254

212

52

40

104

119

1142

274

48

310

54

71

89

90

154

24

36

117

86

87

49

192 A

> >

> ®» 0O 0

1.

b a. b
akghb
aaaa
b bba
abbb

b bbb

gk bgbbbk
babbbbbk
k gbbbbbk
ak gbb. bk
b . kbbbbk

a k kakaba

bk akdgdaakba

b bbg
b abb
a a ak

k k gb

bbb a
a k bag

b k bb

gbbb
b b b k
b b b a

gbbob

b bbb
b bbb
b bbb
b bbb

k b k d

15

g. bbb. ba
bk bbaabk
bbgkkbba
k bbbbbba
k b bagaba
bkijj. bba
bbbghbbba
bbkbbbba
bgghbbbba
k k g bbbba
bba. bbba

abkkbkba

k gbbabba
b bbagkH>ba
b bbagkH>ba

bk k babba

b bkbbbag
b babbbag

bb. kbbag

protein names (pdb header) ****x*x*

TRANSPORT PROTEI N

akgbbbbbbbb
ak gbbabbbgk
akgbbbbbdbb
k . gb. j baaaa
k kgbbk. baak
aaaaaaaaakdyg
aaaaaaakgaa
aadg

k bbghbbbakaghb
k kgbbghbkDbbb
aaaaaaaaaak
aaaaaaagk»bk
aaaakgbbbbb
aaaaaaaaaaa
aaaaaakabkk
aaaaaaaaaaa
aaaaaaaaaija
aaaaaaaaaaa
ak k abbaaaaa
aaaaaghbbbkdyg
aaaakgkakkpb
aaakgdakKk»ba
aakbaabkdbk
akbbkb. kkbk
aaaakghbbbk]|j
aaaaaaaaaal
aaghbbbbaaahb
k baaaakgdak
k baaakbaabk

abaaaaaaaag



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

1f 41
1zin
lhxr
1q9f 8
1vfy
1ptq
lali
2occ
1lhc7
1rmd
1j 8f
1ptq
ldsz
1973
1rmd
le7l

1d09
1zin
1f 4

lee8
1lhxr
1j 8f
1d0q
1fn9
ldsz
1gpc
lee8
lguq
1ldcq
1vfy
la5t
lzme

1971

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

145

130

94

137

176

244

137

82

458

61

221

1135

300

26

23

138

61

51

1187

87

52

264

HYDROLASE
PHOSPHOTRANSFERASE
METAL BI NDI NG PROTEI N
TRANSFERASE
TRANSPORT PROTEI N
PHOSPHOTRANSFERASE
COVPLEX (ZINC FI NGER/ DNA)
OXI DOREDUCTASE
AM NOACYL- TRNA SYNTHETASE
DNA- BI NDI NG PROTEI N
GENE REGULATI ON, TRANSFERASE
PHOSPHOTRANSFERASE
TRANSCRI PTI ON/ DNA
APCPTCSI S/ APOPTOSI S | NHI BI TOR
DNA- Bl NDI NG PROTEI N
ENDONUCL EASE
TRANSFERASE
PHOSPHOTRANSFERASE
HYDROLASE
DNA BI NDI NG PROTEI N
METAL BI NDI NG PROTEI N
GENE REGULATI ON, TRANSFERASE
TRANSFERASE
VI RUS/ VI RAL PROTEI N
TRANSCRI PTI ON/ DNA
DNA BI NDI NG PROTEI N
DNA BI NDI NG PROTEI N
NUCLEOTI DYL TRANSFERASE
METAL BI NDI NG PROTEI N
TRANSPORT PROTEI N

ZI NC FI NGER

COVPLEX ( TRANSCRI PTI ON REGULATI ON DN

REPLI CATI ON



35 1lctt
36 1ldsz
37 1dcq
38 le7l
39 1pud
40 1hwt
41 lhwt
42 1le3j
43 lhet
44 1 3j
45 1zne
46 1rmd
47 la8h
48  1le3j
49 lhet

50 1a5t

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

at

kkk kKKK KKK

10 3 CCCC

11 3 CHCC

12 3 CCCC

13 2 HCCC

14 1 CCCC

15 1 CCHC

1152

284

58

320

64

81

99

100

34

46

96

97

59

cngps

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

HYDROLASE
TRANSCRI PTI ON/ DNA

METAL BI NDI NG PROTEI N

ENDONUCL EASE

TRANSFERASE

COVPLEX ( ACTI VATOR/ DNA)

COVPLEX ( ACTI VATOR/ DNA)

OXI DOREDUCTASE

OXI DOREDUCTASE

HYDROLASE/ DNA

COVPLEX ( TRANSCRI PTI ON REGULATI ON/ DN

DNA- BI NDI NG PROTEI N

AM NOACYL- TRNA SYNTHETASE

OXI DOREDUCTASE

OXI DOREDUCTASE

kkkkkkkkkkkk

3

27

10

17

68

23

21

22

13

20

26

18

21

3

14

17

ZI NC FI NGER
3 -1 -1 -1 -1 .... 4 1vfy 0 0.1 1.1 ZN 300 CYSA 192
3 -1 -1 -1 -1 .... 4 1f 4l 0 0.3 1.9 ZN 701 CYSA 145
3 -1 -1 -1 -1 .... 4 1zin 0 0.1 1.6 ZN 219 CYS 130
3 -1 -1 -1 -1 .... 4 1hxr 0 0.1 1.6 ZN 200 CYSA 23
3 -1 -1 -1 -1 .... 4 1g9f8 0 0.1 1.7 ZN 216 CYSA 109
3 -1 -1 -1 -1 ...d 4 1vfy 0 0.1 1.1 ZN 301 CYSA 176
3 -1 -1 -1 -1 ..d 4 1ptqg 0 0.3 2.0 2N 2 CYS 244
4 -1 -1 -1 -1 ..ee 4 1ali 0 0.1 1.6 ZN 202 CYSA 137
3 -1 -1 -1 -1 .... 4 2occ 0 0.1 2.3 2N 99 CYSF 60
3 -1 -1 -1 -1 .... 4 1hc7 0 0.1 2.4 ZN 490 CYSA 427
3 -1 -1 -1 -1 .d.. 4 1rmd 0 0.1 2.1 ZN 119 CYS 41
3 -1 -1 -1 -1 .... 4 1j8f 0 0.1 1.7 ZN 3001 CYSC 195
6 -1 -1 -1 -1 d... 4 1ptqg 0 0.3 2.0 2N 1 HS 231
3 -1 -1 -1 -1 .... 4 1dsz 0 0.1 1.7 ZN 1121 CYSAl1135

7 -1 -1 -1 -1 ..e. 4 1g73 0 0.2 2.0 ZN 501 CYSC 300



16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

16

27

17

32

24

17

10

17

68

21

18

17

10

10

17

60

17

27

14

17

32

11

17

14

.dd

4 1rnd
4 1e7l
4 1d09
4 1zin
4 1f 4l
4 lee8
4 1hxr
4 1j8f
4 1doq
4 1fn9
4 1dsz
4 1gpc
4 lee8
4 1guq
4 1dcq

4 1vfy

4 1labt

5 1zne

4 1971

4 lctt

4 1dsz
4 1dcq
4 1e7l

4 1pud

5 lhwt

5 lhwt

4 1e3j

4 1het

4 1i 3

5 1zne

4 1rmd

4 1a8h

4 1e3j

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

ZN

118 CYS 26

1165 CYSA 23

1313 CYSB 109

219 CYS 130

701 CYSA 145

501 CYSA 238

200 CYSA 23

1001 CYSA 195

151 CYSA 40

1001 CYSA 51

1122 CYSA1171

1 HS 64

501 CYSA 238

350 CYSA 52

600 CYSA 264

300 CYSA 192

501 CYS 50

2 CysC 34

339 CYSA 106

296 HS 102

1121 CYSA1135

600 CYSA 264

1165 CYSA 23

400 CyS 318

1 CysC 64

2 CYSC 64

901 CYSA 96

401 CYSA 97

100 CYSA 151

1 CvysC 34

118 CYS 26

1000 Cys 127

901 CYSA 96



49 1 CCCC Zn 3 3

50 2 CCCC Zn 9 3

8 -1 -1 -1 -1 .... 4 1lhet 0 0.2 1.1 ZN 401 CYSA 97

3 -1 -1 -1 -1 .... 4 1labt 0 0.1 2.2 ZN 501 CYS 50

3 cngps of 1lile renoved, because of doubts about the structure determ nation accuracy

p chains 48,49 are very simlar,

rel seq
0
1
2

3

entirely different

meanf
-73( 4)
770 7)
-128( 8)
-73( 20)

and 50 close, over loop phi 1-3, psi 0-2

meanpsi nunber
-27(  6) 3 a
07 3 g
-21( 21) 3 a
171(  8) 3 b

from others

p chains 1-47 are failry close over loop phi 1-3, psi 0-2

rel seq
0

1

meanf
-77( 23)
-63( 9)
-80( 15)

-91( 26)

meanpsi nunber

139( 19) 47 b
-25( 12) 47 a
-45( 13) 47 a
-13( 29) 46 k

but within this there are subgroups

p chains
rel seq

0

1

2

3

| ocal

1-14
meanf i
-69( 14)
- 64( 6)
-88(  7)
-109( 10)

confs simlar (17 deg)

p chains 31-46

rel seq

0

meanf i

-76( 21)

neanpsi nunber

126(  4) 14 b
-20(  6) 14 a
-50( 6) 14 a
-4( 4) 13 k

for relseq-1 to 5, not outside this

neanpsi nunber

163( 10) 16 b



1 -58( 8) -34( 5) 16 a

2 -64( 5) -45(  6) 16 a

3 -68( 6) -31( 11) 16 a
no simlarity in local conformations



Zn C C5

am no-aci d sequences ****

start of selected part of cngroup

rel seq
1 4nmt2 from
2 1j8f from
3 1qgf8 from
4 lali from
5 1d09 from
6 4nmt2 from
7 1hc7 from
8 1a73 from
9 1rmd from

10 led5 from

-10 -5 0 5 10

14 : SCAGSCKCKQCKCTSCKKSCCSCCP
185 A EAHGTFYTSHCVSASCRHEYPLSWM
9 A EKYQQGDFGYCPRVYCENQP_LPI G
97 A _ _ _ _ _ RPYACPVESCDRRFSRSAD
99 B LPERIDNVLVCPNSNCI SHAEPVSS
9 : TDGSCSCAGSCKCKQCKCTSCKKSC
417 A VQEGFALAFHCGDKACERLI QEETT
90 A NGKTCTASHLCHNTRCHNPLHLC CWE

81 LNI LNSLMVKCPAQDCNEEVSLEKY

86 A LCAQSQQDGPCTPRRCLGSLVLPRK

aa types - acidic, etc **

rel seq
1 4mt2 from
2 1j8f from
3 1qf8 from
4 lali from
5 1d09 from
6 4nmt2 from
7 1hc7 from
8 1a73 from
9 1rmd from

10 1led5 from

conformation
rel seq
1 4m2 from

2 1j8f from

-10 -5 0 5 10
14 : s h s gs hbhbphbhsshbbshhshhHh
185 A aspgshhssphhssshbpahhhshHh
9 A a b hppgahghhhbhhhapph_hhhg
97 A _ _ _ _ _ _ b hhshhhashabbhsbssa
99 BB h habhaphhhhhpsphhspsahhss-s
9 : s agshshsgshbhbphbhsshbbsh
417 A h paghshshphgabshabhhpaass
90 A° pgbshsssphhppsbhpphhphhhHha

81 : h phhpshhhbhhspahpaahshabHh

86 A h hspsppaghhshbbhhgshhhhDbb

sequences **
-10 -5 0 5 10
14 daggkbkbadbkbkkbdbbkbkEkHbob

185 A bakj bkabbbbkbakaghbbbbaaaa

15

15

15



3 1qf8
4  lali
5 1d09
6 4nt2
7 lhc7
8 la73
9 1rmd
10 1led5

from

from

from

from

from

from

from

from

99

97

99

417 A

90

81

86

aaaakgakjbbkbakkggb. . . bbwb

k bbbkbakbkbbbabaaa
bbkbbbgabbbkbakbaaaabdbbob
dk gkbdaggkDbkbadbkbkkDbdbbk
k aa. bbbbbbaghbaaaaaaaaaakdy g
ggbbbbbbbkkghbakbkbkkkHbbbb
aaaakkbbbbbkbbgbdbbbbaaka

aakkbkbbbkbbaabbkakDbadbda

kKoK Kok Kok ok ok ok protein names (pdb header) ******x*

1 4m2 at 24

2 1j 8f at 195 A
3 1gf 8 at 109 A
4 lali at 107 A
5 1d09 at 109 B
6 4nt2 at 19

7 lhc7 at 427 A
8 la73 at 100 A
9 1rmd at 91

10 1led5 at 96 A
XREFEREEEE  CnODS

1 3 CCcC Zn
2 1 ccce Zn
3 1 Cccc Zn
4 1 CCHH Zn
5 1 CccC Zn
6 2 CCCC Zn
7 1 Cccc Zn
8 2 CCCH Zn
9 1 CCHH Zn
10 1 Cccc Zn

.0 METALLOTHI ONEI N
1.70 GENE REGULATI ON, TRANSFERASE

1.74 TRANSFERASE

1.6 COVPLEX (ZINC FI NGER/ DNA)

2.10 TRANSFERASE

.0 METALLOTHI ONEI N

2.43 AM NOACYL- TRNA SYNTHETASE

1.8 COVPLEX (HOM NG ENDONUCLEASE/ DNA)

2.1 DNA- B NDI NG PROTEI N

1.80 OXI DOREDUCTASE

4 5 5 -1 -1 -1 -1 .... 4 4mt2 00220 2ZN 67 CYS 15
5 21 3 -1 -1 -1 -1 .... 4 1j8f 0 0.1 1.7 ZN 1001 CYSA 195
5 23 3 -1 -1 -1 -1 .... 4 1gf8 0 0.1 1.7 ZN 216 CYSA 109
5 13 4 -1 -1 -1 -1 ..ee 4 lali 0 0.1 1.6 ZN 201 CYSA 107
5 24 3 -1 -1 -1 -1 .... 4 1d09 0 0.1 2.1 ZN 1313 CYSB 109
4 5 5 -1 -1 -1 -1 .... 4 4nt2 00220 2ZN 67 CYS 15
5 26 3 -1 -1 -1 -1 .... 4 1hc7 0 0.1 2.4 ZN 490 CYSA 427
59 5 5 -1 -1 -1 -1 ...d 4 1a73 0 0.1 1.8 ZN 202 CYSA 41
5 12 4 -1 -1 -1 -1 ..ee 4 1rmd 0 0.1 2.1 2ZN 120 CYS 91
5-99 5 -1 -1 -1 -1 .... 4 1led5 0 0.1 1.8 ZN 900 CYSA 96



over loop (phi 1-5, psi 0-4)
p chains 1-4 are sanme within 17 deg

1-5 are same within 20 deg

7,8 are same within 22 deg but dif from above

others all fairly different

for p chains 1-4 nodel 1lali at 107 A 1.6

rel seq meanf i neanpsi nunber
0 -60(  4) 133(  5) 4
1 -80( 8) -8( 5) 4
2 - 70( 5) 127( 4) 4
3 -56( 12) -32( 18) 4
4 -79(  5) -4 6) 4
5 -107( 12) 135(118) 4

| ocal conformations all fairly different (> 60 deg) and 5

for p chains 7 8

rel seq meanf i meanpsi nunber
0 -79( 22) -15( 14) 2
1 75( 28) 22( 14) 2
2 -106( 17) 113( 20) 2
3 -53(  4) -45(  0) 2
4 -62(  6) -33( 19) 2
5 -65( 4) 48(124) 2

local confs not simlar



Zn HC3

am no-aci d sequences ****

of selected part of

start

rel seq
1 1ptg from
2 1g5c from
3 1g5c from
4 1g5c from
5 1lekj from

aa types -

rel seq
1 1ptg from
2 1g5c from
3 1g5c from
4 1g5c from
5 1lekj from

conformation

rel seq
1 1ptq
2 1g5c
3  1g5c¢
4  1g5c
5 1lekj
P —_—
1 1ptq
2 1g5c
3  1g5c

4 1g5c

from

from

from

from

from

at

at

at

at

259

77 A

77 C

77 E

210 D

acidic, etc

259

77 A

77 C

77 E

210 D

sequences

259

77 A

77 C

77 E

210 D

269 1.
87 A 2.
87 C 2.
87 E 2.

-10

* %

-10

* %

-10

cngroup

protein nanes (pdb header)

PHOSPHOTRANSFERASE ~ Cystei ne-rich

LYASE

LYASE

LYASE

Resol vase-1i ke

domai n

10 15

10 15

10 15



5 1lekj at

kkk kKKK KKK

1 3 CCHC
2 2 CHC
3 2 CHC
4 2 CHC
52 CHC

Conf or mati ons
1 different,
for pc 2-5
rel seq

0

1

2

3

| ocal conformations of

220 D 1.93 LYASE
Cngps  FEEEEEEEEERE
Zn 3 22 3 -1 -1 -1 -1
Zn 55 3 -1 -1 -1 -1 -1
Zn 55 3 -1 -1 -1 -1 -1
Zn 55 3 -1 -1 -1 -1 -1
Zn 60 3 -1 -1 -1 -1 -1
at | oop
rest all same
nodel 1lekj at 220 D 1.93
meanf i meanpsi nunber
-150(  4) 156(  3)
-67( 5) 153(  5)
58( 2) 48(  5)
-92( 19) -95(166)

but are same before

2-5 are fairly different

| oop

Resol vase-1Ii ke

.d. 4 1ptq
.e. 4 1g5c
.e. 4 1g5c
.e. 4 1g5c
.e. 3 1lekj
4 b
4 b

4 g
4 a

0

r.ms. 35-60 deg

0.3 2.0

0.1 2.1

0.1 2.1

0.1 2.1

0.1 1.9

ZN

ZN

ZN

ZN

ZN

2 CYS 244
1001 CYSA 32
1003 CysC 32
1005 CYSE 32
4004 CYSD 160



ZN

1

10

11

1

10

11

HH?2

am no-aci d sequences ****

start of selected part of
rel seq -10
led4c from 82 P: QS
1dg3 from 146 A I A
1j 79 from 6 A V L
lhzy from 45 B: T 1
1bf6 from 2 A S F
lkog from 82 A N G
2bc2 from 76 A Q K
1sm from 74 A P R
1b66 from 38 B: V F
1ton from 87 QS
1gh5 from 44 B: GV
aa types - acidic, etc **
rel seq -10
led4c from 82 P: p s
1dg3 from 146 A h s
1j 79 from 6 A h h
lhzy from 45 B: s h
1bf6 from 2 A s h
lkoqg from 82 A p g
2bc2 from 76 A pb
1sm from 74 A h b
1b66 from 38 B: h h
1ton from 87 p s
1gh5 from 44 B: g h

conformati on sequences **

cngroup

R P

G D

DANAVVHNHA

GCFDKYHSHYV

RRPDDWHLHL

TTVLTTH

g hhabhp

b b haahop

s ghshsop

p

p

h

VHCTAVS

5

K GHEY.|

RDGDML K

C

G

S

D

LS
N Q
G G

GP

G

Y

F

D

10

10

15

15



rel seq -10 -5 0 5 10 15
1 1le4c from 82 PP aabakbkbbbbbdbaaaaaaaa
2 1dg3 from 146 A aaakbbb. bbbagbbgdbbbbob
3 1j79 from 6 A bbbbbbbbbk. bbkjb. aaaaa
4 1lhzy from 45 B b aakaj bbbkbbbabb. bbgaa
5 1bf6 from 2 A . bbkkbbbbkDbbbabbbkaaaa
6 1kog from 82 A ggbbbbba. bbbbbbbabbbgg
7 2bc2 from 76 A g b b babbbba. dbakakakaaa
8 1sm from 74 A a aababbbbabdbakakakaaa
9 1b66 from 38 B ak. akkbakj . bbbbbbbbbbb
10 1ton from 87 : . bbbbakb. bbbkbgdbbbbbob

11  1gh5 from 4 B g b b babbbba. kbakakEkEkaaa

koK koK ok Kok ok k ok protein names (pdb header) ******x*

1 1le4c at 92 P 1.66 ALDOLASE (CLASS 11) Class Il aldolase
2 1dg3 at 156 A 2.10 HYDROLASE Homi ng endonucl ease-1|i ke
3 1j79 at 16 A 1.70 HYDROLASE TI M bet a/ al pha-barrel
4  1lhzy at 55 B 1.30 HYDROLASE TI M bet a/ al pha-barrel
5 1bf6 at 12 A 1.7 PHOSPHOTRI ESTERASE TI M bet a/ al pha-barrel
6 1koq at 92 A 1.90 LYASE Car boni ¢ anhydrase
7 2bc2 at 86 A 1.7 HYDROLASE Met al | o- hydr ol ase/ oxi dor educt ase
8 1sm at 84 A 1.70 HYDROLASE Met al | o- hydr ol ase/ oxi dor educt ase
9 1b66 at 48 B 1.9 TETRAHYDROBI OPTERI N Bl OSYNTHESI S T-fold
10 1ton at 97 1.8 HYDROLASE( SERI NE PROTEI NASE) Trypsin-like serine proteases
11 1qgh5 at 54 B 1.45 HYDROLASE Met al | o- hydr ol ase/ oxi dor educt ase
KRERERERRE  COPS  KFEEEREEEA A
1 2 EHHH Zn 19 2 61 -1 -1 -1 -1 .eee 5 le4c 0 0.2 1.7 ZN 999 GUP 73 .... | z
21 HH Zn 2 -1 -1 -1 -1 -1 -1 de 2 1dg3 0 0.2 2.1 ZN 901 HI SA 156 .. |
31 HH D Zn 2 -1232 -1 -1 -1 -1 ee . 5 1j79 0 0.2 1.7 ZN 400 HSA 16 .. . | U Z
4 1 HHD Zn 2 244 -1 -1 -1 -1 -1 ee. 5 1hzy 0 0.1 1.3 ZN 401 HSB 55 ... | uz
51 HHED Zn 2 111 118 -1 -1 -1 -1 ee.. 4 1bf6 0 0.3 1.7 2N 1 HSA 12 .... |

6 1 HHH Zn 2 17 -1 -1 -1 -1 -1 eed 4 1lkoq 0 0.2 1.9 ZN 301 HISA 92 ... | z



71 HHH Zn 2 61 -1 -1 -1 -1 -1 ede 5 2bc2 0 0.3 1.7 2N
8 1 HHH Zn 2 74 -1 -1 -1 -1 -1 ede 4 1sn 1 0.2 1.7 ZN
9 2 HHH Zn 25 2 -1 -1 -1 -1 -1 eee 4 1b66 0 0.5 1.9 2ZN
10 2 HHH Zn 40 2 -1 -1 -1 -1 -1 eee 3 1ton O 0.1 1.8 2N
11 1 HHHD Zn 2 54 24 -1 -1 -1 -1 ede. 5 1gh5 0 0.3 1.5 2ZN
Over | oop
pchains 3 4 5 agree well, 1 and 10 a little less well with them
nodel : lhzy at 55 B 1.30 (4)
rel seq meanf i neanpsi nunber
0 -130( 40) 113( 20) 5 b
1 -143(  6) 171( 13) 5 b
2 -122( 19) 90( 56) 5 b

but 1ocal conformations different

p chains 7 8 agree bdb

p chains 6 9 agree bbb

p chains 2 11 different from each other

info from old sequence file, sonme diffe

| oop region: 3,5,7,9,14 are bbb

0-2 11, 13, 17 are bab

1,16

2

start of selected part of cngroup
-10

1 1le4c from 82 P: aabaahb

2 1dg3 from 146 A aaaabb

3 4 5 sanme fold

and are somewhat like 3 4 5

and above

rent nunbering

1 HSA 86
269 HSA 84
402 HSB 23
200 H'S 57

261 HSB 54

nodel 5 1lhzy at 55B (resoln 1.30)
nmodel 17 1gh5 at 54B 1. 45)
bba 1 1le4c at 92P 1.66
bag
|
-5 0 5 10 15

abbbbbabaaaaaaaa

bbbbbaghbbgabbbbb



11

13

14

16

17

11

13

14

16

17

1j 79
lhzy
1bf 6

lkoq

from

from

from

from

2bc2 from

1snmi
1b66
1t on

1gh5

le4dc
1dg3
1j 79
lhzy

1bf 6

lkoq
2bc2
1smi

1b66

1ton

1gh5

from

from

from

from

45 B

82

»

76

> »

74

38 B

87

44 B

and 5

delta

tetp 2.6

tbp

tbp

tet
tbp
tet

t bp

tet

oct

6.7,7.7
7,7.5

25,25

10, 13

12,9

13

11

16

tetp 11

his-Mhis
103

123
115, 121
116, 114

119, 120

107, 111
101, 98
99
114
115
100
95

95

unusual dists or ?

??

| ooks like thp,

dif 0.1-0.3
dif 0-0.27
+ H20 at
.22-.30
.17-.22,
m ssi ng
.15-.22,

.13-.23

3

one don m ssing

dists long too (.16-.2+)

04

m ssing donor ?

donor ?

or

CN 5 plus H20 at

2. 47



ARCHITECTURE OF METAL COORDINATION GROUPS- TABLE 5W

Protei ns where there appears to be more than one metal coordination group associated with the protein.

Equivalent coordination groups involving duplicate protein chains within the asymmetric unit have been eliminated. The column headings have the same meaning asin Table 3 @) and
Table 3D. Most cases are straightforward, with two or more metal ions coordinated by amino-acids of one protein chain. In afew cases (marked) there are two different protein chains,
each with ametal site. In 11 cases (marked as ambiguities) the procedure has picked differences between nearly equivalent protein chains within the asymmetric unit. In afew of these the
coordinating amino-acid isinterpreted as asp in one, asn in another, or glu and gln; more often, an extra donor has been identified in one of the coordination groups.

Ccoordination groups where the metal is associated with two or more protein chains within the asymmetric unit are not included, but are listed separately.

cngroup seqdif 1 to 7 his cn cn2 rns res netal start AA carbi othdonors e.c.no
la2x
DNDOE Ca 2 2 2 5 -1 -1 -1..... 5 la2x 2 0.2 2.3 CA 160 ASPA 103 ....b |
DNDOE Ca 2 2 2 5 -1 -1 -1..... 5 1la2x 1 0.4 2.3 CA 161 ASPA 139 ..b.b |
lacc
DDDOE Ca 2 2 2 5 -1 -1 -1..... 6 lacc 1 0.2 2.1 CA 800 ASP 177 ..... | z
DDECOD Ca 2 7 34 3 10 -1 -1 ...... 6 lacc 0 0.3 2.1 CA 801 ASP 179 ..b... |
lal v
ODCE ca 3 2 5 -1 -1 -1 -1.... 61lalv 00.21.9 CA 1 ALAA 107 ...Db | ZZ 3.4.22.17;
DDTOE Ca 2 2 2 5 -1 -1 -1..... 6 lalv 00.2 1.9 CA 2 ASPA 150 ....b | Z 3.4.22.17,
DDSCE Ca 2 2 2 5 -1 -1 -1..... 6 lalv 00.2 1.9 CA 3 ASPA 180 ....b | Z 3.4.22.17,
DDDN Ca 88 2 1 -1 -1 -1 -1.... 61lalv 00.21.9 CA 4 ASPA 135 . bb. | ZZ 3.4.22.17
laru
ODODS Ca O 18 2 2 -1 -1 -1..... 7 laru 0 0.2 1.6 CA 346 ASP 57 ..... | ZzZ 1.11.1.7
osborb Ca O 17 2 0 3 2 -1 ...... 7 laru 0 0.2 1.6 CA 347 SER 185 ..b.... | 1.11.1.7
lava
NDODO Ca 47 3 7 3% -1 -1 -1 ..... 6 lava 0 0.2 1.9 CA 500 ASNA 91 .b... | Z 3.2.1.1;
EQCD Ca 3 2 4 -1 -1 -1 -1.... bilava 1 0.2 1.9 CA 501 GLGUA 108 ...Db | Z 3.2.1. 1;
DDOCD Ca 15 1 3 2 -1 -1 -1..... 6 lava 1 0.2 1.9 CA 502 ASPA 127 ..... | Z 3.2.1.1;
laxn
000D Ca 2 2 40 -1 -1 -1 -1.... 41l1laxn 00.41.8 CA 351ILE 32 ...b |
OCCE Ca 3 2 40 -1 -1 -1 -1 6 laxn 0 0.2 1.8 CA 353 GLY 187 ...b | 77
1b0p
DTO M 28 2 -1 -1 -1 -1 -1 ... 6 1bOp 0 0.3 2.3 MG 1237 ASPA 963 ... | uUuz 1.2.7.1,
DNOCO Ca 2 71 3 2 -1 -1 -1..... 5 1b0Op 2 0.4 2.3 CA 1238 ASPA 983 ..... | 1.2.7.1;
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TOOO My 111 3 3 -1 -1 -1 -1 5 1ryp 00.31.9 M 1 THRA 17 .... | Z 3.4.99.46

000 My 3 3 -1 -1 -1 -1 -1 4 1ryp 00.3 1.9 M 4 THRM 183 ... | Zz 3.4.99. 46

000 My 3 3 -1 -1 -1 -1 -1 5 1ryp 00.3 1.9 M 5 ALAJ 166 ... | ZZ 3.4.99.46

000 My 3 3 -1 -1 -1 -1 -1 3 1lryp 00.51.9 M 6 ILEH 163 ... | 3.4.99. 46;
1t 7p

DOD My 1178 -1 -1 -1 -1 -1 ... 6 1t7p 0 0.2 2.2 M5 4001 ASPA 475 ... | WU 2.7.7.7

DD M 179 -1 -1 -1 -1 -1 -1 .. 5 1t7p 1 0.3 2.2 M5 4002 ASPA 475 .. | Uzz 2.7.7.7
2occ ** dif chains ***

HH Fe 317 -1 -1 -1 -1 -1 -1 ee 6 2occ 0 0.2 2.3 E 515 HHSA 61 .. | BBBB 1.9.3.1;

HHH Cu 50 1 -1 -1 -1 -1 -1 dee 4 2occ 1 0.2 2.3 CU 517 H SA 240 ... | U 1.9.3.1;

CEQO Na O 5396 -1 -1 -1 -1 .... 42o0cc 00.12.3 NA 519 GLUA 40 .... | 1.9.3.1;

HCCM Cu 35 4 7 -1 -1 -1 -1d... 52occ 00.32.3 CU 228 HSB 161 .... | J 1.9.3.1;

COCH Cu 2 2 4 -1 -1 -1 -1 d 5 20cc 00.22.3 CU 229 CYSB 196 .... | J 1.9.3.1;

Cccc Zn 2 20 3 -1 -1 -1 -1.... 42occ 00.12.3 ZN 99 CYSF 60 .... | 1.9.3.1;
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ENOCOOS K 21 2 1 3 5 -1 -1...... 6 1a9x 0 0.2 1.8 K 7903 GLUG6215 ...... |

CEEO K 1172 1 -1 -1 -1 -1.... 7 1a9x 1 0.3 1.8 K 7904 ALAG6126 .... | 227

e M 12 -1 -1 -1 -1 -1 -1 .. 4 1a9x 1 0.3 1.8 MN 7911 GLNG6829 .. | UU

EN K 2 -1 -1 -1 -1 -1 -1.. 4 1a9x 0 0.3 1.8 K 7912 GLUG6841 b. | UU

EOOCS K 22 1 3 5 -1 -1 -1 ..... 5 1a9x 0 0.3 1.8 K 7913 GLU&X761 ..... |

oor K 28 2 -1 -1 -1 -1 -1 ... 5 1a9x 0 0.3 1.8 K 7940 ASPG6084 . .. | zz

00) K % -1 -1 -1 -1 -1 -1 . 4 1a9x 0 0.4 1.8 K 7941 HI SH7516 .. | 2z
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DHEE M 83 29 23 -1 -1 -1 -1 .e.. 6 1laz9 1 0.3 2.0 WM 441 ASP 271 .... | ZZ 3.4.11.9

DDE M 11 135 -1 -1 -1 -1 -1 ... 5 1az9 2 0.2 2.0 M 442 ASP 260 b.. | Zz 3.4.11.9
1d3v
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1le9g

DDD Mh 5 32 -1 -1 -1 -1 -1 ... 6 1e9g 0 0.2 1.1 MN 2005 ASPB 115 ... | uzz 3.6.1.1;

DD Vh 5 -1 -1 -1 -1 -1 -1.. 6 1e9g 0 0.1 1.1 WN 2008 ASPB 147 .. | uwuzz 3.6.1.1;
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DSDH Wvh 50 382 1 -1 -1 -1 -1...e 41eqj 1 0.3 1.7 M 701 ASPA 12 b... | 5.4.2.1;
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DE M 229 -1 -1 -1 -1 -1 -1 .. 5 1f3i 1 0.4 2.3 WM 498 ASPA 97 .. | uzz

EE Mr 235 -1 -1 -1 -1 -1 -1 .. 5 1f3i 1 0.3 2.3 M 499 GUA 110 b. | Z2zz
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ARCHITECTURE OF METAL COORDINATION GROUPS - TABLE 5W (continued)

Metal coordination groups in which one metal ion is coordinated by more than one protein chain within the asymmetric unit.

Equivalent coordination groups involving duplicate protein chains within the asymmetric unit have been eliminated. The column headings have the same meaning asin Table 3 @) and
Table 3D. When the seqdif is given as -99 this indicates that the two donors are in different protein chains; for examplein the first coordination group Zn HHH 4 6 starts at his A142 and
the same Zn atom is part of Zn OY 0 where O and Y belong to another protein chain.

chgroup seqdif 1 to 7 his c¢cn cn2 rns res netal start AA carbi othdonors e.c.no
HHHOY Zn 4 6 -99 0 -1 -1 -1eee.. 51latl 00.11.8 ZN 401 HSA 142 ..... | 3.4.24.42
DDON Ca 3-99 56 -1 -1 -1 -1 .... 4 1c8n 0 0.5 2.3 CA 302 ASPB 160 .... |

ONDD Ca 56 -99 3 -1 -1 -1 -1.... 51c8n 00.52.3 CA 303 THRA 219 .... | Z

oDOTODS Ca 0 -99 0 2 2 2 -1 ...... 7 1d2v. 0 0.2 1.8 CA 600 ASPA 96 ....... | 1.11.1.7
DOQDON Ca 1 2 14 1-99 -1 -1 ...... 6 ledm 0 0.1 1.5 CA 2 ASPB 47 ...b.. |

DE Ca-99 -1 -1 -1 -1 -1 -1.. 2 lhei 2 0.5 2.1 CA 632 ASPA 437 .b |

ooTooQ Ca 2 0 188 5-99 -1 -1 ...... 6 1jg8 0 0.51.8 CA 901 THRB 12 ...... | 4,1.2.5
QOroo Ca -99 0 188 5 -1 -1 -1..... 51jg8 10.4 1.8 CA 903 GLNA 236 ..... | 4,1.2.5
QOT00 Ca -99 2 0 188 5 -1 -1...... 6 1jg8 0 0.51.8 CA 904 GLNB 236 ...... | 4,1.2.5
HHHOS Zn 4 6 -99 0 -1 -1 -1eee.. 51kap 00.2 1.6 ZN 613 HSP 176 ..... | 3.4.24.-;
0sO Ca 5-99 -1 -1 -1 -1 -1... 6 1gd6 0 0.3 2.1 CA 1 ARCC 147 ... | zZzz 3.1.1.32
003 Ca-99 5 -1 -1 -1 -1 -1 ... 4 1qd6 0 0.2 2.1 CA 2 SERC 106 ... | Z 3.1.1.32
HDDM Zn 12 63 -99 -1 -1 -1 -lwe.. 41999 1 0.1 1.5 ZN 901 HSA 85 .... | 3.4.11. -
DEHOM Zn 35 115 -99 0 -1 -1 -1 ..e.. 51gg9 0 0.4 1.5 ZN 902 ASPA 97 .b... | 3.4.11. -
DDD Ca -99 -99 -1 -1 -1 -1 -1 ... 32mpr 00.2 2.4 CA 1 ASPA 78 ... |

QODD Ca 287 29 -99 -1 -1 -1 -1 .... 6 1g8k 0 0.1 1.6 CA 5008 GLNA 467 ...b | uu

DQOD Ca-99287 29 -1 -1 -1 -1.... 6 1g8k 0 0.1 1.6 CA 5108 ASPA 129 b... | uu

HHHEH Fe 40 -99 15 32 -1 -1 -1 eee.e 5 1dxr 00.2 2.0 FE 500 HSL 190 ...h. |

EE M-99 -1 -1 -1 -1 -1 -1.. 3 laih 00.32.5 MG 103 GLUB 270 .b | Z

DDD Mp-99 -99 -1 -1 -1 -1 -1... 6 le2a 0 0.1 2.3 Mz 57 ASPA 81 ... | zzZz 2.7.1.69
DD M-99 -1 -1 -1 -1 -1 -1.. 6 lem® 0 0.2 2.0 MG 306 ASPA 71 .. | zzzz

00) Na-99 -1 -1 -1 -1 -1 -1.. 5 1leyz 1 0.2 1.8 NA 960 ALAA 53 .. | zzz 2.1.2.-
DE Mm-99 -1 -1 -1 -1 -1 -1.. 2 1g29 0 0.51.9 M5 203 ASP1 80 .. |

ESS M-99 3 -1 -1 -1 -1 -1... 6 Iryp 00.4 1.9 M 2 GLUE 105 ... | ZZZ 3.4.99.46
000 D) My 3 3-99 -1 -1 -1 -1.... 41ryp 00.21.9 M 7 ILElI 163 .... | 3. 4.99. 46;
0000) My 3 3-99 -1 -1 -1 -1.... 41ryp 00.31.9 M 8 ALAL 165 .... | 3.4.99. 46;
HDE My 1-99 -1 -1 -1 -1 -1e.. 3 20cc 00.3 2.3 M5 518 H SA 368 ... | 1.9.3.1;
DDCE M 4 -99 1 -1 -1 -1 -1.... 6 1gqh8 0 0.2 1.6 MG 3002 ASPB 349 .... | UuJ 1.18.6.1;
CEDD My 1-99 4 -1 -1 -1 -1.... 6 1gh8 0 0.1 1.6 MG 3006 LYSB 106 .... | UJ 1.18.6.1;
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