METAL SITES IN PROTEIN STRUCTURES DETERMINED AT RESOLUTION 1.25 A OR BETTER

For further explanation see 'description'.
Where two or more equivalent sites are present in the asymmetric unit, only the first is listed here, although all have
been used in evaluating average distances.

donors metal sequence diffs his cn pdb cn2 rms resln metal startaa carbi other E.C. No.
donors

ODODD Ca 3 2 3 i -1 -1 -1 ..... 7 1b90 0 0.1 1.1 CA 124 LYSA 79 ..... WW

ccce Fe 3 30 3 -1 -1 -1 -1 4 1bg8 0 0.1 1.1 FE A 55 CYSA 6

cccc Fe 3 30 3 -1 -1 -1 -1 4 1bg9 0 0.1 1.2 FE 55 CYSA 6

cccc Fe 3 30 3 -1 -1 -1 -1 4 1lbrf 0 0.1 0.9 FE 54 CYSA 5 ...,

00 K 3 -1 -1 -1 -1 -1 -1 6 1lcld 0 0.4 1.3 K 850 ASPA 118 .. WWWW

000 K 2 2 -1 -1 -1 -1 -1 5 1cld 0 0.2 1.3 K 851 LEUB 170 ... WW

O##RE K 2 1 0160 -1 -1 -1 ..... 6 1lcld 0 0.4 1.3 K 853 VALA 136 .... w

#H Na 18 -1 -1 -1 -1 -1 -1 .d 4 1cld 0 0.4 1.3 NA 855 LEUB 201 .. WW

HM Fe 35 -1 -1 -1 -1 -1 -1 e. 6 1c75 0 0.1 1.0 FE A 93 HISA 36 .. NNNN

HHD Zn 4 6 -1 -1 -1 -1 -1 ee 4 1c7k 0 0.1 1.0 ZN A 133 HISA 83 ... w 3.4.24.-

DT Ca 2 -1 -1 -1 -1 -1 -1 .. 6 1c7k 0 0.1 1.0 CA A 134 ASPA 76 b. WWWW 3.4.24.-

00 Na 3 -1 -1 -1 -1 -1 -1 .. 6 1c9o0 1 0.1 1.2 NA 101 VALA 20 .. WWWW

QDONOO Ca 39 34 2 2 2 -1 -1 ...... 6 lcse 0 0.1 1.2 CA 430 GLNE 2 .b.... 3.4.21.62

HM Fe 42 -1 -1 -1 -1 -1 -1 e 6 lctj 0 0.1 1.1 FE 91 HIS 19 .. NNNN

cc Fe 30 -1 -1 -1 -1 -1 -1 .. 5 1lczp 0 0.3 1.2 FE2 599 CYSA 49 .. XSS

HEH Fe 2133 -1 -1 -1 -1 -1 e.e 6 1dsl 0 0.1 1.1 FE A 341 HISA 144 ... oow

HH Fe 51 -1 -1 -1 -1 -1 -1 ee 6 le29 0 0.1 1.2 FE A 136 HISA 41 .. NNNN

NN Ca i -1 -1 -1 -1 -1 -1 8 1le29 0 0.1 1.2 CA Z 225 ASNA 49 .. WWWWWW

oD Ca o -1 -1 -1 -1 -1 -1 6 1e29 0 0.3 1.2 CA Z 226 ASPA 35 .. WWWW

DDD Mn 5 32 -1 -1 -1 -1 -1 6 1le9g 0 0.2 1.1 MN B2005 ASPB 115 ... OWW 3.6.1.1

DD Mn 5 -1 -1 -1 -1 -1 -1 6 le9g 0 0.1 1.1 MN B2008 ASPB 147 .. OOWW 3.6.1.1

DOOOD Ca 1 7 2 2 -1 -1 -1 ..... 6 lea7 0 0.1 0.9 CA A 311 ASPA 287 ..... W

ODOQD Ca 3 2 2 3 -1 -1 -1 ..... 6 lea7 0 0.1 0.9 CA A 312 THRA 214 ..... W

000 Ca 2 3 -1 -1 -1 -1 -1 ... 5 lea7 0 0.1 0.9 CA A 315 GLYA 181 ... WW

HHD Zn 4 11 -1 -1 -1 -1 -1 ee. 5 leb6 0 0.2 1.0 ZN A 178 HISA 128 ..b WW 3.4.24.39

OE Na 3 -1 -1 -1 -1 -1 -1 .. 2 letl 0 0.5 0.9 NA A 101 SERB 1 .b

DDDOE Ca 2 2 2 5 -1 -1 -1 ..... 6 lexr 0 0.1 1.0 CA A1000 ASPA 20 ..b w

DDNOE Ca 2 2 2 5 -1 -1 -1 ..... 7 lexr 0 0.2 1.0 CA Al1001 ASPA 56 ..b WW

DDDOE Ca 2 2 2 5 -1 -1 -1 ... .6 1lexr 0 0.1 1.0 CA Al1002 ASPA 129 ..b w

DDNOE Ca 2 2 2 5 -1 -1 -1 ..... 6 lexr 0 0.1 1.0 CA Al004 ASPA 93 ....Db w

DD Mg 2 -1 -1 -1 -1 -1 -1 .. 6 1f9y 1 0.2 0.9 MG 161 ASPA 95 .. OOWW 2.7.6.3

DOOOD Ca 1 15 2 2 -1 -1 -1 ..... 6 1ga6 0 0.1 1.0 CA A 374 ASPA 328 ..... W 3.4.23.37

QDONOO Ca 39 34 2 2 2 -1 -1 ...... 6 1gci 0 0.1 0.8 CA 277 GLN 2 .b.... 3.4.21.62

HEC Fe 24 188 -1 -1 -1 -1 -1 e.. 5 1gnl 0 0.2 1.3 FE7A1545 HISA 240 ... 00

HH Fe 42 -1 -1 -1 -1 -1 -1 ee 6 1gu2 0 0.1 1.2 FE A 125 HISA 53 .. NNNN

HH Co 2 -1 -1 -1 -1 -1 -1 ed 2 1gwm O0 0.1 1.1 CO All154 HISA 150 ..

HH Fe 12 -1 -1 -1 -1 -1 -1 ee 6 lgyo 0 0.1 1.2 FE A 111 HISA 28 .. NNNN

HH Fe 15 -1 -1 -1 -1 -1 -1 ee 6 1gyo 0 0.1 1.2 FE A 112 HISA 41 .. NNNN

HH Fe 53 -1 -1 -1 -1 -1 -1 ee 6 lgyo 0 0.1 1.2 FE A 113 HISA 31 .. NNNN

HH Fe 31 -1 -1 -1 -1 -1 -1 ee 6 lgyo 0 0.1 1.2 FE A 114 HISA 73 .. NNNN

DE Ca 4 -1 -1 -1 -1 -1 -1 5 1h5v 0 0.2 1.1 CA A 305 ASPA 120 b. WWW 3.2.1.4

EO Mg 7 -1 -1 -1 -1 -1 -1 4 lhbn 0 0.1 1.2 MG Al558 GLUA 117 .. WW

00 Na 3 -1 -1 -1 -1 -1 -1 6 lhbn 0 0.2 1.2 NA Al559 LYSA 11 .. WWWW

00TO Na 3 0 1 -1 -1 -1 -1 6 1lhbn 0 0.1 1.2 NA Al561 ALAA 544 .... WW

000 Na 2 2 -1 -1 -1 -1 -1 7 1lhbn 0 0.5 1.2 NA Al562 PROA 58 ... WWWW

00 Na 2 -1 -1 -1 -1 -1 -1 6 1lhbn 0 0.1 1.2 NA B1448 ASPB 99 .. WWWW

ED Mg 1 -1 -1 -1 -1 -1 -1 3 1lhbn 0 0.4 1.2 MG F1250 GLUF 34 .. w

ccee Zn 3 3 8 -1 -1 -1 -1 4 lhet 0 0.2 1.1 ZN A 401 CYSA 97 .... 1.1.1.1

EOOE Ca 2 3 5 -1 -1 -1 -1 6 1hj9 0 0.1 0.9 CA Al1001 GLUA 70 .... WW 3.4.21.4

DD Mg 2 -1 -1 -1 -1 -1 -1 6 lhg2 1 0.2 1.3 MG A 161 ASPA 95 .. OOWW 2.7.6.3

EDDH Mn 2 9 5 -1 -1 -1 -1 e 6 1i3h 0 0.1 1.2 MN A 239 GLUA 8 .... WW

DOND Ca 2 2 5 -1 -1 -1 -1 6 1i3h 0 0.1 1.2 CA A 240 ASPA 10 b... WW

000D Ca 32 2 2 -1 -1 -1 -1 6 1i76 0 0.1 1.2 CA A 996 ASPA 137 .... WW 3.4.24.34

DOOODE Ca 1 2 2 18 3 -1 -1 ...... 6 1i76 0 0.1 1.2 CA A 997 ASPA 154 ...... 3.4.24.34

HDH Zn 2 13 -1 -1 -1 -1 -1 e.e 3 1i76 0 0.1 1.2 ZN A 998 HISA 147 ... 3.4.24.34;

HHH Zn 4 6 -1 -1 -1 -1 -1 eee 5 1i76 0 0.3 1.2 ZN A 999 HISA 197 ... 00 3.4.24.34

00D Ca 2 23 -1 -1 -1 -1 -1 7 1ic6é 0 0.2 1.0 CA 280 PROA 175 ..Db WWWW 3.4.21.64

cccc Zn 3 30 3 -1 -1 -1 -1 4 lirn 0 0.1 1.2 ZN 1 CYs 6

cccc Fe 3 30 3 -1 -1 -1 -1 .... 4 liro 0 0.1 1.1 FE 1 CYs 6 ...

HHDH Mn 55 86 4 -1 -1 -1 -1 ee.e 5 1ix9 0 0.2 0.9 MN B 206 HISB 26 .... (o] 1.15.1.1

HHDH Mn 55 86 4 -1 -1 -1 -1 ee.e 5 1lixb 0 0.1 0.9 MN A 206 HISA 26 .... (o] 1.15.1.1

HH Fe 36 -1 -1 -1 -1 -1 -1 ee 6 1j0o 0 0.1 1.1 FE Al1004 HISA 70 .. NNNN

HH Fe 17 -1 -1 -1 -1 -1 -1 ee 6 1j0o 0 0.1 1.1 FE A1002 HISA 35 .. NNNN

HH Fe 12 -1 -1 -1 -1 -1 -1 ee 6 1j0o 0 0.1 1.1 FE Al1001 HISA 22 .. NNNN

HH Fe 58 -1 -1 -1 -1 -1 -1 ee 6 1j0o 0 0.1 1.1 FE Al1003 HISA 25 .. NNNN

HH Fe 36 -1 -1 -1 -1 -1 -1 ee 6 1j0p 0 0.1 0.9 FE A1004 HISA 70 .. NNNN

HH Fe 17 -1 -1 -1 -1 -1 -1 ee 6 1j0p 0 0.1 0.9 FE A1002 HISA 35 .. NNNN

HH Fe 12 -1 -1 -1 -1 -1 -1 ee 6 1j0p 0 0.1 0.9 FE Al1001 HISA 22 .. NNNN

HH Fe 58 -1 -1 -1 -1 -1 -1 ee 6 1j0p 0 0.1 0.9 FE A1003 HISA 25 .. NNNN

EOOE Ca 2 3 5 -1 -1 -1 -1 .... 6 1j8a 0 0.1 1.2 CA 501 GLUA 70 .... WW 3.4.21.4

HHC Zn 4 68 -1 -1 -1 -1 -1 ee. 4 1398 0 0.1 1.2 ZN A 300 HISA 54 ... W

EDDH Mn 2 9 5 -1 -1 -1 -1 ...e 6 1jbc 0 0.2 1.2 MN 238 GLU 8 ... WW

DOND Ca 2 2 5 -1 -1 -1 -1 6 1jbc 0 0.1 1.2 CA 239 ASP 10 b... WW

NOSOD K 23 0 27 2 -1 -1 -1 ..... 7 1jf8 0 0.2 1.1 K 133 ASNA 13 ..... WW

HHH Zn 4 6 -1 -1 -1 -1 -1 eee 51jk3 1 0.1 1.1 2N 400 HISA 218 ... 00 3.4.24.65

DOOODE Ca 1 2 2 18 3 -1 -1 ...... 6 1jk3 0 0.2 1.1 CA 402 ASPA 175 ...... 3.4.24.65

000D Ca 32 2 2 -1 -1 -1 -1 .... 6 1jk3 0 0.1 1.1 CA 403 ASPA 158 .... WW 3.4.24.65

DOEO Ca 75 0 2 -1 -1 -1 -1 .... 6 1jk3 0 0.1 1.1 CA 404 ASPA 124 b... WW 3.4.24.65
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Notes for table of metal sites

donors are the amino-acid donor groups in the order in which they occur in polypeptide chain, using normal one letter
codes for amino-acids, O for main chain carbonyl oxygen, # for terminal -NH2.

sequence diffs : 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);

( warning :when the residue numbers of donors have been assigned negative values in the PDB file these may be in
error);

his indicates for each donor histidine whether coordination is by ND or NE (each non-histidine donor is represented by
a dot)

cn is the total number of donor groups, including water molecules and small molecule ligands, treating carboxylate
always as one group (coordination number,as it would be defined by a chemist, is then number of donor groups +
number of bidentate carboxylate groups).

pdb is the pdbcode

cn? is the change in coordination number if the coordination sphere is extended by 0.20 A; this number is also used to
give coded information about whether the metal might be on a rotation axis - if the number is < 20 then the metal atom
is not near a rotation axis ; - 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.

rms is the r.m.s. deviation of metal to donor atom distances within the coordination sphere from target distances - a
useful indicator of quality ( 0 is good, 0.5 is poor).

resln is the resolution (A) of the structure determination.
metal is the name of the metal in the pdb file,
startaa is the name in the pdb file of the first donor amino acid,

carbi indicates bidentate carboxylate groups, e.g. ..b. indicates that the third of four donor groups appears to be a
bidentate carboxylate.

other dons : indicates the type of other donor groups present; W is a water molecule, O, N, X indicate O, N, or other
donors in non-protein (small) molecules or ions, other 'donors' may
occasionally be close metal atoms.

E.C. number is the E.C. enzyme number,when it is given in the PDB file

The constitution of metal coordination groups is carefully defined; an atom is defined as a donor when its distance from
the metal atom is within target distance + 0.75 A; the target distances are those derived in Harding, Acta Cryst. D57,
401-411 (2001), and the software used for the listing of the coordination groups has been developed from software
described there. This type of listing is further discussed in Harding, Acta Cryst. D60, 849-859 (2004) and at
http://tanna.bch.ed.ac.uk



