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Abstract PKS gene was screened by PCR from thirty strains of spone-associated bacteria including twenty-one actinomycetes isolated from Craniella

anstrialiensis and nine bacillus isolated from Dysidea avara in the South China Sea. As a result a 669 bp KS domain gene was successfully amplified

from Bacillus C89. BLAST analysis showed that the KS domains were most closely related to the KS sequences of Bacillus subtilis subsp. subtilis str.

168 with 96% similarity. Phylogenetic analysis demonstrated the KS domain belong to trans-AT KS domains. This study demonstrated the existence

of PKS gene in bacteria associated with sponge Dysidea avara for the first time and provided proof for the hypothesis that sponge-associated bacteria

are perhaps the true producers of many novel bioactive compounds in sponge. Meanwhile this study lays a basis for the microbial screening for

polyketide compounds production.
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1
1.1
1.1.1 21
DOl ~ D21 9

C51 C77 C89 (93
C111 C114 C117 €123 C130 "
1.1.2 TE 2 TAE Taq
dNTPs
K X-gal IPTG 3S Spin DNA Agarose Gel

Purification Kit pUCm-T Vector DH5a
1.1.3 *
“ 1B " Amp 1B
Amp 20pg/mL
15
1.1.4 PKS GB1
5'-RTRGAYCCNCAGCAICG-3’ GB2 5'-
VGTNCCNGTGCCRTG-3"
pUCm:T T7 5'-
GCSATGGAYCCSCARCARCGSVT-3’ M13
5'-GCSATGGAYC-CSCARCARCGSVT-3’
1.2
1.2.1 DNA DNA -
DNA ImL 500p.L
TE 12000r/min Smin
500pLL TE 120001/ min Smin
250pL. TE 20pL K
20mg/mL 250pL 129% SDS 55C
30min 0.6mlL TRIS
12000r/min 10min
- 120001/ min

465 -

10min
12000r/min 10min 0.1
Smol/L NaCl 2.5
120001/ min 15min
1mL 75% 12000r/min
10min DNA
DNA 30uL 4°C
DNA 0.1g~0.2¢g
500pL TE 250pL
30C 30min K SDS
55C
1.2.2 PCR 25plL. 14.75uL

ddH,0 2.5pl, Taq Buffer Kcl MgCl,  3.5pL
MgCl, 2.0pL 2.5mmol/L ANTP 10pmol/L GBI

GB2  0.5uL 0.25uL SU/ul Taqg  94°C
Smin 94°C 1min 50°C 1min 72°C 2min 35

72°C 10min 4°C 1.0%
90V
1.2.3 PCR
6.5uL 1pL Ligation Buffer 50ng 1.5pL  pUCm-
T 1pL T, DNA Ligase 16h PCR
DH5a
X-gal  IPTG 37°C
12h ~ 16h
Triton 1pLL
T7 M13 PCR
1.2.4
3730DNA
GenBank Blast
GenBank
KS domain clustal x
Mega 3.1

2
2.1 PKS PCR

21 9

DNA 20kb DNA
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1.0%
C89

690bp

DNA

41

81
121
161
201
241
281
321
361
401
441
481
521
561
601
641

TGGATCCACA
AGCATTTGAG
GATAAAAAGT
AATACGGGAT
CGCCACGGGG
CCGTATTATC

ATACGGCITG
CCGTCAAGCT
GITTGGCGGAG
TCAGCATGTG
ATGCAAAGCG
GGCGAAGGTG
ACGCAGAAGC
CGGTTCAGGA
ACAGCGCCGA
ACATATATGA
TTATGTAGAA

GCAGCGAATA
GATGCCGGAT
GCGGAGTCTA
GATGCTGAATC
AACAGTTTTG
TTAATTTAAA
TTCTTCCTCA
CTATTAAATA
TGAGCTTATA
TGGAGCCGGG
TTTGATAATA
CAGGAGCGTT
AGCTAATGAT
ATTAATCAGG
GTGCAAAAAG
A AAATATGAT
ATGCACGGCA

2007

TITTTACAGG
ATAACGCCCA
TCTGGGTATC
AGCATCAGGC
CTATAGCGGC
AGGCCCTGCC
TTAGTCGGGA
AAGAAATTGA
CCTCACTCCG
ATGITATCGC
GCGCAAATGG
AGTCCTAAAG
CATATATATG
ACGGAAAAAC
CCAAATGGAC
ATACACCCTG
CAGGAACTA

34 3

AAGGCTATAA
A ACATTAAAT
ATGAGCAATG
CAGAGCAAG
AGCACGTATT
ATTCCTATCG
CCCATTTGGC
TATGGCGTTG
GAATCATACA
CGGATGGACA
TTTCGTACCC
CGACTCAAAG
GAGTCATTAT
GAATGGAATT
TTAGAACGTG
AGAGCATCAG

2.3 BLAST
1 PCR

! DNA marker 2 PCR 3 MDPQQRIFLQEGYKAFEDAGYNAQTLNDKKCGVYLGI

MSNEYGMMLNQHQARASATGNSFAIAAARIPYYLNLKG
PAIPIDTACSSSLVGTHLARQALLNKEIDMALVGGVSLY
LTPESYISMCEAGMLSPDGQCKAFDNSANGFVPGEGAG
ALVLKRLKDAEAANDHIYGVIIGSGINQDGKTNGITAP
SAKSQMDLERDIYEKYDIHPESISYVEMHGTGT
C89
C89-KS  BLAST
Bacillus subtilis subsp. subtilis str. 168
CAB13602

bp
000
2008
1500
1200
1031
G0
00
0
&0
500
400
300
200

100

PKS
96 %
Bacillus

KS

amyloliquefaciens F7B42 KS

CAG23958 93%

2 Bacillus subtilis subsp. subtilis str. 168
1997

1 DNA marker 2 PCR 3

2.2 PCR
C89

DNA

PKS
2%

78.5 kb
C89
96 % PKS
Bacillus amyloliquefaciens FZB42

PCR
M13 T7 KS
830bp
2 157bp
670bp
pUCm-T
669bp

PCR

2006

Alexandra

PKS

C89

Koumoutsi

surfactin fengycin

GenBank No.FFS13145
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3 3 C89- trans-AT KS C89  PKS
KS C&9 KS domain trans-AT C89-KS
CAB13602 CAG23958 BLAST (C89-KS OnnB Theonella swinhoet
C&8 8 PKS KS 7 3 (C89-KS KS

CAB13602 CAG23958 OnnB Lnm]

PksP PksN DszA PedH

PksN NP 389602
PksP CAB13604
DszA AAY329604
Lnm] AAN85523

Pedh AAS47562
OnnB AAV97870

02

acillus amyloliquefaciens CAG23958

trans-AT type KS domains

C89-KS

Nysl AAF71766
MonAIIl AAO65798
NanA4 AAP42858
RirB AAC01711
Ave2 BAC68649
SpnE AAG23262
GdmA AAO06918
HbmAIIT AAY28227]

— JamL aas98783
[

3

D B
Bacillus subtilis CAB13602

NdaF AAO64407

KS domains from Actinobacteria

j|KS domains fromCyanobacteria

Numbers in parentheses represent the sequences’ accession number in GenBank . The number at each branch points supported by bootstrap .

Bootstrap analysis was based on 500 replicates. Scale indicates 20% sequence divergence.
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