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Supplementary Table 1. The occurrence of bacterial GH families that contain a-agarases and (-

agarases.
. . _ _ Reported agarolytic
Environment Phylum Species o.-agarase B-agarase activity
GH117 GH96 GHS86 GH50 GH16
. . Bacteriodes xylanisolvens
Intestinal Bacteroidetes XB1A 1 - - 3 1
Marine Bacteroidetes Cellulophaga algicola DSM 2 ) 1 ) 3 John P. Bowman et
14237 al.(1)
Marine Bacteroidetes Cellulop ha7g4a88/nca DSM 2 - 1 - 8 Amrita Pati et al.(2)
. . . Coraliomargarita
Marine Verrucomicrobia akajimensis DSM 45221 4 - 16 1 18
. . Flavobacteriales bacterium
Marine Bacteroidetes HTCC2170 3 - - - 4
. . Glaciecola agarilytica 4H-3- Jeong-Joong Yong et
Marine Proteobacteria T+YE-5 2 - 1 4 6 al. (2007)(3)
. . o Tristan Barbeyron et
Marine Bacteroidetes Gramella forsetii KT0803 1 - - - 7 al. (2008)(4)
Freshwater Bacteroidetes Pedobactel‘rzivilstans DSM 2 - - - 2
. Planctomyces brasiliensis
Marine Planctomycetes DSM 5305 1 - - - -
. Masayo Akagawa-
Marine Proteobacteria Pseudoaltem{%inas atlantica 2 - 3 3 4 Matsushita et al.
(1992)(5)
Marine Planctomycetes Rhodopirellula baltica SH 1 1 - 1 - 2
. Saccharophagus degradans NA Ekbork et al.
Marshland Proteobacteria 240 1 - 2 2 9 (2005)(6)
- Bacteroidetes Sphingobacterium sp. 21 1 - - - 2
. . . Streptomyces coelicolor Mark J. Buttner et al.
Soil Actinobacteria A3(2) 1 - - 1 5 (1987)(7)
Marine . .
(seaweed Bacteroidetes Zobellia galqctamvorans 6 - - - 15
. DsiJT
associated)
Intestinal Bacteroidetes Bacteroides plebeius 1 - 2 n.d. 2 this study
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Supplementary Figure 1. BpGH117 contains a metal/water cluster which is located at the base of
the active site. The metal and its hydration sphere are kept in place by hydrogen bonds to Asp245 and
Asp90 on the active site and by Glul67 at the back. The three prolines, Pro246, Pro166, Pro91, disrupt
the secondary element of beta-strands which leads to an extended cavity to hold the metal and its
hydration sphere. The hydration sphere of the metal ion is connected with a continuous water channel that
leads to the back of the enzyme. A) View from the active site along the axis of the beta propeller. B)
View from the side perpendicular to the beta propeller. C) View from the back of the enzyme along the

axis of the beta propeller.
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Supplementary Figure 2. Phylogenetic anaylsis of GH117 a-agarases. The phylogenetic tree was
calculated in MEGAS (8) with the Maximum Likelihood method (9) using default parameters. The
reliability of the tree was tested by bootstrap analysis using 100 resamplings of the dataset (10). The
percentage of trees, in which the associated GH117 homologues clustered together, is shown next to the
branches. The analysis involved 33 amino acid sequences extracted from genbank. All positions
containing gaps and missing data were eliminated resulting in a total of 275 positions in the final dataset.



REFERENCES:

1.

2.

9.

Bowman, J. P. (2000) International Journal of Systematic and Evolutionary Microbiology 50, 1861 -
1868

Pati, A., Abt, B., Teshima, H., Nolan, M., Lapidus, A., Lucas, S., Hammon, N., Deshpande, S.,
Cheng, J.-F., Tapia, R., Han, C., Goodwin, L., Pitluck, S., Liolios, K., Pagani, 1., Mavromatis, K.,
Ovchinnikova, G., Chen, A., Palaniappan, K., Land, M., Hauser, L., Jeffries, C. D., Detter, J. C.,
Brambilla, E., Kannan, P., Rohde, M., Spring, S., Goker, M., Woyke, T., Bristow, J., Eisen, J. A.,
Markowitz, V., Hugenholtz, P., Kyrpides, N. C., Klenk, H.-P., and Ivanova, N. (2011) Stand
Genomic Sci 4 [online] http://standardsingenomics.org/index.php/sigen/article/view/177.

Yong, J.-J., Park, S.-J., Kim, H.-J., and Rhee, S.-K. (2007) International Journal of Systematic and
Evolutionary Microbiology 57, 951 -953

Barbeyron, T., Carpentier, F., L’Haridon, S., Schiiler, M., Michel, G., and Amann, R. (2008)
International Journal of Systematic and Evolutionary Microbiology 58, 790 -797
Akagawa-Matsushita, M., Matsuo, M., Koga, Y., and Yamasato, K. (1992) International Journal of
Systematic Bacteriology 42, 621 -627

Ekborg, N. A., Taylor, L. E., Longmire, A. G., Henrissat, B., Weiner, R. M., and Hutcheson, S. W.
(2006) App!. Environ. Microbiol 72, 3396-3405

Buttner, M. J., Fearnley, 1. M., and Bibb, M. J. (1987) MGG Molecular & General Genetics 209,
101-109

Tamura, K., Peterson, D., Peterson, N., Stecher, G., Nei, M., and Kumar, S. (2011) Molecular
Biology and Evolution [online]
http://mbe.oxfordjournals.org/content/early/2011/05/04/molbev.msr121.abstract (Accessed
November 2, 2011).

Jones, D. T., Taylor, W. R., and Thornton, J. M. (1992) Computer applications in the biosciences :
CABIOS 8, 275 -282

10. Felsenstein, J. (1985) Evolution 39, 783-791



