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Fig. S1. Optimized structure of deoxy Lc™ with additional hydrogen bonds between two His ligands and backbone carbonyl groups. The backbone carbonyl
groups are part of the HXH loops in the LcT site. The carbonyl groups were modeled with CH,0, and the positions of C and O atoms were fixed during the
geometry optimization. The resulting Cu-Cu distance is 5.797 A.

Yoon et al. www.pnas.org/cgi/content/short/0902127106| 10of4



http://www.pnas.org/cgi/content/short/0902127106

SINPAS

He (S=1, Rgyc, = 4.20A)

Fig. S2. Optimized structure of oxy hemocyanin at S = 1 spin state with R(Cu-Cu) fixed at 4.20 A.
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Fig. S3.

Cu,

Lc (Mg=0, Rgycy = 6.13A)

Optimized structure of oxy laccase (type 3) at the broken-symmetry (Ms = 0) spin state with R(Cu-Cu) optimized to 6.13 A and R(O-O) to 1.29 A.
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Fig. S4.

Saltbridge in Arthropod Hc

Cu, v
Pi Hc* E[IDIIGMNIHABVTWHMDFPFW__KGELFFWVE QLTARF|IDIFE
Lp Hc* E[IDIVGINAHAWHWALVYPST_ KGELFIYYMEPQMCARY|ID|ICE
Oom He E[IDIIGMNTHEVTWHELEFPFW__KGESIFIFWVIEIHQLTVRFIDIAE
Ha Hc EIDIIGLNTIH|EIVTWEHMDFPFW K GE L|F|F WA|R QLTVRFI|IDIAE
od He* GYQKIASYHGIPLSCHYEN_TAYAC|C|QE|IGMV T|F|P N WH|R|L
Rt Hc* GFQSLASFIHIAQPPLCPAPA_KAFAC|C|VIE|IGMAT|F|PE WAH|R|L
Mc Hc GFQQIAAFHGEPKWCPRPE__KKFAC|C|V|IEIGMA V|F|P H WH|R|L
Hp Hc GFQSIASFHGSPPGCEHEN_HSVAC|CIIIEGMAN|FIPQW(HRIL
Ib Cato* NFYQQRLVHCRYNGGYDQ_PDQEIQVHNSWLFFPFBRW
Ab Cato SYFQVAGVRGYPLIPFDD)\_Q"TGYTBGSTLFPT"HRP
81 cato GFKQQANIHCAY@NGGYSI_DGKVLQVHNSWLFFPFHRW
Sc Tyr* RYDEFVRTHINEFIMSDTDS__DSGERTG|HRPBPS|FILP WA|RR
Ne¢ Tyr SYYQVAGIHGMPFKP"AGV_GFGGYTHSSILFIT"HRP
Hs Tyr IYRYPVWTPIHIYYSVKKTPRLG FGEVDTFS|BIEEB P A|F|L T W|B|R|Y
A
Cug \ 4
Pi Hc* 4 SLHNTRBVMLMRQGDP_RDPSFFRLHKYMDNIFKPH
Lp He* P < NLEANWGEHVTMARIHDP_RIDIPII|IFIY NWHIRIFIDINIFHHY
Cm He %4 ALHNTAHMML?RQGDP_RDPAFFRLBKYMDNIFREH
Ha Hc Y A LIHINTAIBIIMLIGIRQGD P R|D|IP|S|F|F R L|A|K|Y M|DINI FKHH
Od Hc* Q IGENAI|BISWV|GIGSSPY_ YDIPIL|IF|IYL HASNT|DIRI WS \||W
Rt Hc* Q IABINAI|BIAWV|IGIGTEEY_ _Y|D|IP|V|FII L H|ESNT|DIRLFAIQIW
Mc Hc Q I ABNSIHALVIGIGNEPY Y|D|P|II|FIFLHHAISNTIDIRLWAJW
Bp He Q ISHNAIEBSWTGGQSPY_ YDPILIFILLEZHSNVIDIRQFAIJW
Ib co* I SPHIPIHRWVGDPRNT_RDLAFYCHHSNVDRM"T w
Ab CO SIAIHDNIHVLVGGNGHM_FDPIFFLHBANVDRLIA w
81 co VNIPHSPVHIWVGTRRGS_LDPLFYCHESNVDRM"N w
Sc Ty* RGVNL|EINRVI|IEIVWVI|GIGQMAT__NDIP|VIFIWL HAAY VIDIKLWAH|W
Nc Ty SLDVHNEIHDRTEGNGHM_FDPLFWLHBVNVDRLWS w
Hs Ty AVRSLIEINLAIEILFLNGTGGQ N|D|P|I|F|V L L|H|T F T|D|AV F D H|W

Saltbridge in Mullusc Hec/CatO/Tyr

Sequence alignment of various arthropod and mollusk hemocyanins, catechol oxidase, and tyrosinase. His ligands of Cua (Upper) and Cug (Lower)

centers are indicated by gray boxes, and the conserved Arg/Lys and Asp that form salt bridges are indicated in blue and red, respectively. Proteins with X-ray
structural data are indicated by asterisks.
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