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Gene Size Protease Closest similar protein, Organism Alignment
name (aa) family accession no. of similar protein length/total no.
(no. of encoded amino acids) of amino acids
(% identitv)
pwb1 321 S1B V8-like Glu-specific endoprotease, Leptolyngbya sp. PCC 201/319 (63)
ZP 18909438 (319) 7375
pwb?2 381 S1C Hypothetical protein, Selaginella moellendorffii 187/372 (50)
XP 002992168 (413)
pwb3 425 S8A Subtilisin, YP_007113547 (425) Oscillatoria nigro-viridis ~ 367/426 (806)
PCC 7112
pwb4 424 S8A Subtilisin, YP_007113547 (425) Oscillatoria nigro-viridis ~ 369/425 (87)
PCC 7112
pwbb 440 S8A Subtilisin-like serine protease, Leptolyngbya sp. PCC 294/436 (67)

EKV00144 (426) 7375





Fig. S2. Unrooted neighbor-joining protein tree of proteolytic enzymes obtained from karst water biofilm and tufa (A), and characteristics of protease-encoding genes pwb1 to pwb5 and the corresponding gene products (B). The tree includes representative members of serine protease families S1B, S1C, and S8A retrieved from MEROPS database (Rawlings et al., 2012). Amino acid sequences of published proteases were retrieved from GenBank and accession numbers are given in brackets. The length of branches indicates the number of amino acid substitutions per site. Evolutionary analyses were conducted using MEGA5 (Tamura et al., 2011). Bootstrap values were calculated from 1,000 resamplings. For proteolytic enzyme screening, large-insert metagenomic fosmid libraries (from sites WB3, WB4, WB5, and WB5tufa) were constructed by using the CopyControl Fosmid Library Production kit (Epicentre Biotechnologies) as described by Nacke et al. (Nacke et al. 2011). This resulted in approximately 36,800 library-containing clones (approximately 9,200 per sample), with average insert sizes of 27.3 to 30.1 kb. Activity-based screening for proteolytic enzymes was performed by streaking of E. coli clones on LB agar plates containing skim milk (2% [wt/vol]) as indicator substrate.
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