Supplementary Materials

Table S1. Primers used in this study.

Primer Sequence (5' to 3')
RNCIF GGCTGCACATATCAGATCCTTG
RNCIR  ACTTCTATGTCTTCAAACCCTCTG
RNC2F AGGCGATTATGTCTTACCTGATT
RNC2R  TAAACTTTGTTGAGGCTGTCTACC
GTCIF GAATTTGAATTGCGTAATAGTGC
GTCIR AACTTAAACGACGGTTAACGC
GTC2F GAAAAACAAGGCGTTATCGGT
GTC2R CCGTGAGGTAATTTCCTGCAT
AFSP1 CACTCGTGACCACCAGATTGCCA
AFSP2  GGAGAACATTCACACGCTCTACTGG
AFSP3  ACGGGAGTTGAGTAGTTCGTTAGTG
ARSP1  GTTTGATGTTGCTGACGTGGCTTTA
ARSP2 TGGTAATAACCGCGACTTGGCAG
ARSP3 CGACTGTCAGCATTTATGCCTCTAG
GRSP1 ACAAAGCATTGACATGGGTGGAC
GRSP2 TTCTATTCTCTTGCTCCGCACCG
GRSP3 TTATGGGTATCAGTGAAAAGGCGA
HRSPI1 AGATGAACTGCTGACTCGCCGTA
HRSP2 TCCTCGCACTATTGCCGCTTTTA
HRSP3 CCTGGTTTATCCGTCCGATTTATG
Note: Primers AFSP1-3, ARSP1-3, GRSP1-3 and HRSP1-3 were used in the genome walking experiments.
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Figure S1. Geosmin detected chromatograms for cultures of Anabaena ucrainica CHAB
1432 and 2155. The x and y axes are retention time (min) and abundance (uV) respectively.
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WMCGVLKWHTKVDRYKEFELRNSASPIVRLLNGP TGFGTSAAHIRSLVGATNSVI--—— 751
WMCGVLKWHTKVDRYKEFELRNSASPIVRLLNGP TGFGTSAAHIRSLVGATNSVI--—— 751
WIAGNFVWTNK TRRYNDFPVPN-LPKAEPVVSKTPFLGNSAFKIGSLVGTSNPFVNQR- 753
WMCGVLKWHTKVDRYKEFELRD SASPVVRAIDTSKGFDTSTLQIGSFISKGNHFVKNG— 755
WMCGVLKWHI TVDRYKEFELRN--SLAGRLL SGPRGLGTSARRIGSLIGQGSLKSLLGQ 753
WHSGILKWHQDCHRYG—————————— AADLARRAHGFVPDRAPSAPF TAWAAPVAR-—- 725
WMAGILNEHRNVPRYK —————————— AEYLAGRTHGFLPDRIPAPPVPRSSPALTH--- 726

Figure S2. Amino acid sequence alignment of geosmin synthases or putative geosmin

synthases. Geol and Geo2, synthases from Anabaena ucrainica CHAB 1432 and 2155;
GeoAl and GeoA2, putative synthases from Phormidium sp. (EF619621); NPUNMOD,
synthase from Nostoc punctiforme PCC 73102 (CP001037); Sav2163, synthase from
Streptomyces avermitilis MA-4680 (BA000030); Sco6073, synthase from Streptomyces
coelicolor A3(2) (AL939126). Black-boxed residues show the possible Mg?*-binding sites;
sites marked by * and # at the bottom indicate putative substrate binding pockets and active

site lid residues, respectively.
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Table S2. The NCBI accession numbers of the sequences used in phylogenetic trees.

Species geosmin/synthetase gene 16S rRNA
A. ucrainica CHAB 1432 HQ404996 GU197649
A. ucrainica CHAB 2155 HQ404997 GU197642
Phormidium sp. EF619621 HF678514
Nostoc punctiforme PCC 73102 FJ010203 CP001037
Oscillatoria sp. PCC 6506 ZP07114089 AY768397
Calothrix sp. PCC 7507 CP003943 CP003943
Cylindrospermum stagnale PCC 7417 CP003642 CP003642
Myxococcus xanthus DK 1622 CP000113 -
Gloeobacter violaceus PCC 7421 - BA000045
Mg®~binding motif
Geo N-ter 1 K% ERKNAH] TPSTERNEVT]
Geo C-ter 382 VCIVKBFKINE DHK| Gl IRgNG SEHRBNBT AC
NPUNNOD N-ter 1 [OFEBEGNe ERTigNAH APGTRIDEYT]
NPUNNOD C-ter 381 VCWVTHgKiNg G GSGLAMETAC
NSP7120 1 Emm- kMR Y] COLEDEK TANR
AVA29413 1 UEKFTH] kMR Y] COLE@EK TAND
NP73102 1 ioLLC) KSKFFFI SKFEDBK I THN
Geo N-ter 101 QDLIGNEEYLDRPA] ESTKNLLDESHJANAYLN
Geo C-ter 482 RDLAﬁFHA%AI RAIOBMTDSYVJANRIT,
NPUNNOD N-ter 101 QDNASGNAEYLGRABPH] ESTKNLLEESLUDENTH
NPUNNOD C-ter 481 RNMASNAVFNARNSA] RATORMTDSYVIRENGOT
NSP7120 93 K----PELLKIWCHRI Em @NFERYFYGCTEDAHRY TV SIgVEA]
AVA29413 93 K---—PELLKTWCHRGLEMLUGCAE] WNFENYFHGCTEBAHYRVNYSVINVEA)
NP73102 93 Q----PEVLNNFHORYLEWLUCAE] ISYLEWYFYGCVOBATRRAKG IVIgRL DTY@RII!

Geo N-ter 201 VBHAAFVEYRAKHAATRPAVEBKDTF AL ASAL Y AONTAY]
Geo C-ter 581 SRLSQGG! ONY Y SIRPIIRSINEN A A T AIAQAIGOH T VE|
NPUNMOD N-ter 201 VBHAVFI| DA STIZPIAVIMKDTE LT SIRLY DN TAY
NPUNMOD C-ter 581 SRLAQGS! ENYRTIRTIWASIMDN S 4 2y BT SIRAL AYIL IV A
NSPT7120 189 TRFCDRVMISEYSLRNHDTLNKISTONTINILAY SR LAAAANHOEVENLVELESQIT
AVA29413 189 IRFCDRVMINYYSLRNHETLKKISTONT INILAWSiings LAAAAMHUHEVQKLVNLESKIA
NP73102 189 SWFCNQFIMEDVLRNHHLVKKMEL ITTIL LAY SN IEQVVEIHYEEVHSLIKVESSLS

Geo N-ter 301 PVEI
Geo C-ter 681 KNTI
NPUNNOD N-ter 301 PVAI
NPUNNOD C-ter 681 ASTI {
NSP7120 281 AEIDAEITI®¥

AVA29413 281 AETDAEITISY

NP73102 281 EELDVEITiS@ISENH

SPIVRLLN
TSTV-————

S3

Figure S3. Domain alignment of sesquiterpene synthases. N- and C-terminal domains of
Geo, NPUNMO (from Nostoc punctiforme PCC 73102; CP001037; which convert FPP to
geosmin) and three single-domain sesquiterpene synthases (which convert FPP to other
sesquiterpene) in cyanobacteria: NSP7120 (Nostoc sp. PCC 7120; BA000019), AVA29413
(Anabaena variabilis ATCC 29413; CP000117) and NP73102 (Nostoc punctiforme PCC

73102; CP001037).
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