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Table S1. Amino acid sequences and molecular mass values of chymotrypsin, endoproteinase Glu-
C and cyanogen bromide (CB) peptides used to assemble the amino acid sequence of
crested porcupine Mb.

) Sequence Experimental Theoretical Missed
Peptide ... A (Da)
position  molecular mass molecular mass cleavage at

chymotrypsin peptides
C-1 15-29 1494.80 1494.76 0.04 Leu22
C-2 34-43 1185.61 1185.63 0.02 Leu40
C-3 47-55 1100.00 1100.54 0.54 Leu50
C-4 77-89 1390.82 1390.82 0 Leu86
C-5 116-123 929.42 929.45 0.03
C-6 139-146 950.54 950.50 0.04
endoproteinase Glu-C peptides
E-1 7-18 1470.71 1470.81 0.1
E-2 19-27 869.34 869.37 0.03

28-38 1308.72 1308.78 0.06
E-3 28-41 1651.84 1651.95 0.11 Glu38
E-4 53-59 837.42 837.34 0.14 Glu54

55-59 593.04 593.27 0.23
E-5 60-85 2714.49 2714.57 0.08
E-6 86-105 224415 2244.29 0.14
E-7 110-136 2826.41 2826.44 0.03
E-8 137-148 1467.74 1467.80 0.06
CNBr fragments
CB-1 1-55 6215.31 6215.01 0.30
CB-2 56-131 8095.04 8095.32 0.28

1-131 14338.57 14339.41 0.84 Met55

CB-3 132-153 2499.31 2499.87 0.56




Table S2. Amino acid sequences and molecular mass values of chymotrypsin and cyanogen
bromide (CB) peptides used to assemble the amino acid sequence of reindeer Mb.

) Sequence Experimental Theoretical Missed
Peptide ... A (Da)
position molecular mass molecular mass cleavage at
chymotrypsin peptides
C-1 1-7 763.31 763.32 0.01 Leu2
C-2 10-14 602.10 602.33 0.23 Leull
C-3 15-29 1508.85 1508.77 0.08
C-4 30-33 548.14 548.36 0.22 Leu32
C-5 34-40 754.34 754.37 0.03
C-6 41-46 813.42 813.41 0.01 Phe43
C-7 47-55 1086.63 1086.56 0.07 Phe49
50-55 708.30 708.32 0.02
C-8 56-69 1539.92 1539.85 0.07 Phe61
62-69 896.57 896.53 0.04
C-9 77-89 1540.95 1540.87 0.08
C-10 90-103 1621.92 1621.88 0.04
116-123 938.49 937.46 0.03
C-11 116-131 1639.81 1638.74 0.07 Phel23
124-131 720.32 720.30 0.02
C-12 139-146 968.46 968.42 0.04 Met142
Leul49 and
C-13 147-153 748.43 748.44 0.01 Phel5]
CNBr fragments
CB-1 1-55 6159.35 6159.93 0.58
CB-2 56-131 8217.73 8217.41 0.32
56-142 9524.67 9522.92 0.75 Metl31
CB-3 132-142 1275.62 1275.67 0.05

CB-4 143-153 1181.54 1181.63 0.09




Fig. S1. Sequence alignment of crested porcupine and reindeer myoglobins. The sequences of both

H

myoglobins are shown with the predicted secondary structure including the eight a-helices.
Substitutions are shared by gray. Proximal (position 93) and distal histidine residues
(position 64) are reported in red. Amino acid residues involved in the autoxidation
mechanism or in the binding for heme are highlighted cyan or green, respectively.
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tarandus GLSDGEWQLV LNAWGKVEAD VAGHGQEVLI RLFTGHPETL EKFDKFKHLK TEAEMKASED
cristata GLSDGEWQLV LNVWGKVEGD IGGHGQEVLI RLFKGHPETL EKFDKFKHLK AEDEMRASED
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Fig. S2. Ramachandran plot of reindeer Mb (A) and crested porcupine Mb (B).
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Fig. S3. A, plot of tc versus molecular weight for known monomeric protein. B, table of rotational
correlation time and molecular weight used in the plot reported above.
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Fig. S4. Mapping of the residues that affect gas ligand transport (orange) onto the 3D model of
reindeer Mb (A-B) and crested porcupine Mb (C-D), respectively.




Fig. S5. Mapping of the analyzed cavities onto the x-ray structure of the sperm whale myoglobin
(PDB code 1J52). Cavity volume of the studied myoglobins. The heme group is depicted in

magenta.
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