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Abstract: [Objective] We identified polyketide synthase (PKS) genes from mangrove soil.
[Methods] Degenerate PCR primers were used to amplify ketosynthase (KS) domains associ-
ated with type I and 1l PKS genes from DNA of soil samples derived from the Qinglan Harbor
(Hainan, China). The molecular diversity and phylogeny of type | and Il PKS genes were ana-
lyzed by PCR-RFLP based cloning approach. [Results] A total of 72 clones and 51 OTUs were
obtained, there was no dominant OTU and 37 OTUs were from single clone. Twenty-six clones
of different OTUs were sequenced and the DNA sequences were translated into amino acid
(AA) sequences. All identified KS domains showed the identities at AA level to their closest
matches in GenBank at less than 85%. Phylogenetic analysis of these sequences indicated that
the identified ketosynthase (KS) domains were clustered with those from diverse bacterial
group, including Cyanobacteria, Proteobacteria, Firmicutes, Actinobacteria and some uncul-
tured bacteria. A total of 55 clones containing Type Il PKS gene KS domain DNA sequences
were analyzed by PCR-RFLP. Only 25 OTUs were generated and there were two dominant
OTUs which present more than 10% of clones in the clone library. [Conclusion] These results
suggested the presence of diverse PKS | and PKS Il genes in microorganisms from mangrove
rhizosphere soil, and the diversity of PKS Il gene is lower than the PKS | gene. Low KS do-
main sequence similarities indicated they possessed unique PKS I genes. Phylogeny deduced
from the sequences of KS domains in PKS | genes showed that they distributed in different
bacterial phyla.
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Fig. 1 Total DNA extracted from mangrove soil (1%
agarose electrophoresis)

7 M: ADNA/Hind 111 digest marker; 1-4 435Il kg3 . #pE
BRI B AR P SR

Note: M: ADNA/Hind 11l digest marker; 1-4 represent DNA

extracted from rhizosphere soil of Bruguiera sexangula, Hibis-
cus tiliscus, Heritiera littoralis, and Acanthus ilicifolius.
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2 PKSI(A). PKSII (B)EHIFEX PCR #1845 R
Fig. 2 PCR amplification of mangrove soil total DNA using PKS I (A) and PKS I (B) specific primers
TE: M: DL2000 marker; 1-4 735 i . BOHE . BRI F0E BB AR PR L Sk A
Note: M: DL2000 marker; 1—4 represent DNA extracted from rhizosphere soil of Bruguiera sexangula, Hibiscus tiliscus, Heritiera

littoralis, and Acanthus ilicifolius.
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TERL SR T AT Y, HE3RAE 26 MY
680 bp 11 KS i DNA J¥31, irf#) 751 GC % il
il M 43%-60%. & ORF Finder ¥ FT 15751
PEESLRR TS, Wi BLAST BEAT XS 40HT, 45
Rk 1 Fox, WBRFS1S GenBank Hrg Al

£ 1 MBI PKS | EFE KS 15 5 &7 NCBI fhfg BLAST 4
Table1 The BLAST results of obtained KS domain sequences
}ff;fjf CCBLERY ecam A KS BUKI IR

name No. GC content  Identity (%) Source of KS domains Groups
A5 EU625249 56 67 Scytonema hofmanni PCC 7110 Cyanobacteria
AT EU625238 60 65 Nostoc punctiforme PCC 73102 Cyanobacteria
A9 EU625236 55 66 Microcoleus chthonoplastes PCC 7420  Cyanobacteria
All EU625243 55 69 Scytonema hofmanni PCC 7110 Cyanobacteria
B9 EU625252 57 68 Nostoc sp. 152 Cyanobacteria
B11 EU625253 52 63 Nodularia sp. WH 0405 Cyanobacteria
C2 EU625244 57 71 Oscillatoria sancta PCC 7515 Cyanobacteria
C10 EU625239 60 69 Anabaena variabilis ATCC 29413 Cyanobacteria
D8 EU625257 50 67 Nostoc sp. ATCC 53789 Cyanaobacteria
E3 EU625261 55 74 Anabaena variabilis ATCC 29413 Cyanobacteria
E8 EU625260 53 65 Anabaena variabilis ATCC 29413 Cyanobacteria
A6 EU625247 57 66 Stigmatella aurantiaca DW4/3-1 Proteobacteria
D3 EU625237 55 64 Sorangium cellulosum Proteobacteria
F5 EU625255 58 65 Hydrogenophaga sp. PBC Proteobacteria
F7 EU625241 50 62 Chondromyces crocatus Proteobacteria
B3 EU625248 60 74 Brevibacillus laterosporus LMG 15441  Firmicutes
B6 EU625246 57 60 Clostridium papyrosolvens DSM 2782 Firmicutes

E10 EU625259 56 74 Paenibacillus polymyxa SC2 Firmicutes
C9 EU625245 58 71 Salinispora arenicola Actinobacteria
A4 EU625258 54 79 Uncultured bacterium Mangrove forest soil
B5 EU625254 54 79 Uncultured bacterium Greenhouse soil
B7 EU625240 55 78 Uncultured bacterium Mangrove forest soil
E6 EU625251 55 69 Uncultured bacterium Marine sponge
F3 EU625256 44 58 Uncultured bacterium Lake sediment
F6 EU625242 53 83 Uncultured bacterium Rhizosphere soil
F9 EU625250 55 69 Uncultured bacterium Rhizosphere soil
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BI1
100 Uncultured bacterium (CAO82979)
F3 —
C9 —171KS domains from
100 Salinispora arenicola (ADD84271) —! Actinobacteria
[ B3
99 76 100 Brevibacillus laterosporus LMG 15441 (ZP_08642227)
D3
DszA (Sorangium cellulosum) (AAY32964)
Clostridium papyrosolvens DSM 2782 (ZP_08192095)
B6 Clade 3
SR I KS domaine.©
Paenibacillus polymyxa SC2 (YP 003947588) KS domains
e E—
100 Uncultured bacterium (ADD65274) —
I —
0.1

3 PKSIKSBHRAZLE RITE

Fig. 3 Phylogenetic tree constructed from the PKS | KS fragment
F: A RIARAR PR 3 3R A5 1Y) DNA §7 34545 5111 PKS T 2L KS 38 BiAg Y Neighbor-Joining #. 4332 - BUER R4
1 000 Wit G BB, H /R =50%F Bootstrap {H, 75 F 7 AN RER 10%H 2255, M GenBank £ 4 A5 19 ¥
INTESE 5 Wb HAB ST
Note: Neighbor-Joining tree constructed using aligned KS domain sequences from type | PKS genes cloned from genomic DNA de-
rived from mangrove rhizosphere soil. Bootstrap values greater than 50% are shown at the nodes (1 000=100%). Scale bar=10%
dissimilarity. Sequences followed by its accession number were derived from GenBank database.
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Fig. 4 Amino acid sequence aligment of the motifs for identification of hybrid NRPS/PKS enzyme complexes
Note: The motifs N (DE) KD and VQTASTS are marked by frame.
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