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ABSTRAK

Kajian-kajian terdahulu mencadangkan bahawa terdapat komuniti bakteria spesifik 
wujud bersama dalam fikosfera dinoflagelat marin. Walau bagaimanapun, sifat 
sebenar interaksi antara bakteria dan dinoflagelat serta peranan bakteria yang 
berkemungkinan terlibat dalam toksigenesis dinoflagelat masih tidak jelas. Dalam 
kajian ini, pendekatan konvensional dan metagenomik telah digunakan untuk 
menentukan kepelbagaian bakteria yang bersekutu dengan beberapa spesies 
dinoflagelat marin beracun dari perairan Malaysia dan untuk mencari beberapa gen 
daripada bakteria tersebut. Dinoflagelat tersebut adalah Alexandrium minutum, A. 
tamiyavanichii dan Pyrodinium bahamense var compressum. Analisis kepelbagaian 
bakteria telah dilakukan dengan memencilkan bakteria ke dalam kultur tulen dan 
elektroforesis gel berkecerunan penyahaslian (DGGE) produk amplifikasi gen 16S 
rRNA daripada metagenom diikuti dengan penjujukan DNA genotip yang unik. Untuk 
penemuan gen, satu perpustakaan klon fosmid telah dibina dari metagenom. 
Penjujukan hujung selitan telah dilakukan terhadap beberapa klon fosmid. Di samping 
itu, penjujukan selitan lengkap telah dilakukan terhadap satu klon fosmid yang 
terpilih. Sebanyak 15 pencilan bakteria telah diperolehi di mana 4 adalah daripada 
kultur A. minutum, 7 daripada kultur A. tamiyavanichii dan 4 daripada kultur P. 
bahamense. Analisis DGGE telah menghasilkan 25 jalur di mana 6 adalah daripada 
kultur A. minutum, 9 daripada kultur A. tamiyavanichii dan 10 daripada kultur P. 
bahamense. Empat belas jalur adalah unik. Analisis jujukan jalur-jalur unik tersebut 
dan bakteria boleh kultur menunjukkan bahawa 15 genotip adalah daripada a- 
Proteobakteria, 1 daripada p-Proteobakteria, 4 daripada y-Proteobakteria, 9 daripada 
CFB dan 1 daripada Firmicutes. Analisis biokimia dan filogeni molekul 6 pencilan 
bakteria terkultur menunjukkan bahawa bakteria tersebut berkemungkinan besar 
adalah spesies baru dalam genus Marinobacter, Thalassospira, Alteromonas, 
Oceanicaulis, Erythrobacter dan Limnobacter. Hanya 3 daripada 14 jujukan yang 
diperolehi daripada analisis DGGE mempunyai padanan dengan genera yang 
diketahui dalam Genbank. Sejumlah 1501 klon fosmid dengan saiz selitan antara 30- 
40 Kbp telah dihasilkan. Penjujukan hujung selitan 238 klon menunjukkan bahawa 
55% gen mempunyai fungsi yang diketahui, 11% adalah fungsi putatif dan 34% 
adalah gen yang tidak diketahui fungsinya atau tiada padanan dalam Genbank. 
Penjujukan lengkap klon MgKD02a007Cl 1 menghasilkan satu kontig bersaiz 32.9 
Kbp. Dua puluh enam ORF telah diramal di mana 7 terlibat dalam proses 
metabolisma, 7 terlibat dalam proses sel dan pengisyaratan, 1 terlibat dalam 
pemprosesan dan penyimpanan maklumat, 3 mempunyai fungsi pelbagai atau fungsi 
yang diramalkan secara umum sahaja dan 8 tidak diketahui fungsinya atau tiada 
padanan dalam Genbank. Satu ORF mungkin adalah gen baru memandangkan ia tiada 
padanan dengan mana-mana jujukan. Gen-gen lain yang telah dikesan termasuklah 
gen yang mengkodkan glyoxalase I, biosintesis endotoksin dan pengawal transkripsi 
famili LuxR. Kajian ini telah menunjukkan bahawa komuniti bakteria yang bersekutu 
dengan dinoflagelat merupakan satu sumber yang berharga untuk menemui spesies 
bakteria baru serta gen dan produk gen baru.
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ABSTRACT

Previous studies have suggested that a spesific community of bacteria coexists within 
the phycosphere of marine dinoflagellates. However, the exact nature of interaction 
between the bacteria and the dinoflagellates, as well as the possible roles of bacteria in 
dino flagellate toxigenesis, remain unclear. In this study conventional and 
metagenomics approaches were used to determine the diversity of bacteria associated 
with some toxic marine dinoflagellates from Malaysian waters and to discover some 
of the genes of those bacteria. The toxic dinoflagellates were Alexandrium minutum, 
A. tamiyavanichii and Pyrodinium bahamense var compressum. Bacteria diversity was 
assessed by isolation into pure culture and denaturing gradient gel electrophoresis 
(DGGE) of metagenomic 16S rRNA gene amplification products followed by DNA 
sequencing of unique genotypes. For gene discovery, a fosmid clone library was 
constructed from the metagenome. Some of the fosmid clones were end-sequenced. In 
addition, one fosmid clone was selected for complete insert sequencing. A total of 15 
culturable isolates were obtained, of which 4 were from A. minutum culture, 7 were 
from A. tamiyavanichii culture and 4 from P. bahamense culture. DGGE analysis 
produced a total of 25 bands of which 6 were from A. minutum culture, 9 were from A. 
tamiyavanichii culture and 10 were from P. bahamense culture. Fourteen of the bands 
were unique. Sequence analysis of the unique bands and culturable isolates showed 
that 15 genotypes belonged to the a-Proteobacteria, 1 belonged to p-Proteobacteria, 4 
belonged to the y-Proteobacteria, 9 belonged to CFB and 1 belonged to Firmicutes. 
Detailed biochemical and molecular phylogenetic analysis of 6 of the cultured isolates 
showed that they were most probably new species of Marinobacter, Thalassospira, 
Alteromonas, Oceanicaulis, Erythrobacter and Limnobacter. Only 3 of the 14 
sequences obtained from the DGGE analysis had matches to known genera in 
Genbank. A total of 1501 fosmid clones with insert sizes of 30-40 Kbp were 
produced. End sequencing of 238 clones showed that 55% of the genes had known 
functions, 11 % were of putative function and 34% were genes of unknown function or 
had no match in Genbank. Complete sequencing of clone MgKD02a007Cl 1 produced 
a contig of 32.9 Kbp in size. Twenty-six ORFs were predicted of which 7 were 
involved in metabolic processes, 7 were involved in cellular processes and signaling, 1 
was involved in information storage and processing, 3 were multifunctional or general 
function prediction only and 8 were function unknown or no match in Genbank. One 
ORF was probably a novel gene since it had no match to published sequences. Other 
genes detected include those coding for glyoxalase I, endotoxin biosynthesis and 
LuxR family of transcriptional regulator. This study have shown that dinoflagellate- 
associated bacteria community is a valuable source for discovery of novel bacteria 
species and novel genes and gene products.


