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ABSTRAK

Kajian dilakukan bagi mengenalpasti profil pengekspresan gen-gen tisu otot L.
calcarifer mengikut peringkat tumbesaran. Pendekatan pencarian dan pengenalpastian
gen-gen tisu otot menggunakan penanda jujukan terekspres (EST) telah digunakan.
Perpustakaan cDNA tisu otot dengan nilai titer perpustakaan primer sebanyak 4.58 x
10° pfu, peratusan rekombinan 98% dan purata saiz selitan sebanyak 1000pb telah
berjaya dibina. Sebanyak 2262 jujukan EST telah diperoleh dan sebanyak 435
transkrip unik telah dihasilkan daripada analisis pengkelompokan menggunakan
StackPACK. Analisis pemadanan jujukan mendapati 142 transkrip mempunyai
padanan dengan jujukan spesies ikan manakala sejumlah 177 transkrip tidak
mempunyai padanan dengan mana-mana jujukan yang sedia ada dalam pangkalan data
umum nr GenBank. Ini merupakan sumber maklumat baru dan mungkin merupakan
jujukan spesifik bagi L. calcarifer. Gen-gen miofibril dikenalpasti mempunyai
kelimpahan yang tinggi di dalam tisu otot L. calcarifer. Dalam kajian ini, parvalbumin
dikenalpasti sebagai transkrip yang paling banyak ditemui iaitu kira-kira 33.6%.
Pencirian tiga jenis parvalbumin (PV1, PV2 dan PV3) daripada konsensus berbeza
telah dilakukan dan didapati semua parvalbumin yang dikaji adalah isoform [3. Hasil
analisis juga mendapati PV] mempunyai hubungan yang lebih rapat dengan PV3
berbanding PV2. Hasil daripada analisis EST digunakan dalam pembinaan mikroatur
DNA bagi L. calcarifer. Mikroatur DNA ini mengandungi sejumlah 2087 produk
amplifikasi PCR tulen daripada klon-klon cDNA tisu otot, hepar, limpa dan otak L.
calcarifer serta 119 kawalan. Mikroatur DNA ini digunakan bagi mendapatkan profil
pengekspresan gen tisu otot mengikut enam peringkat tumbesaran iaitu 20, 31, 111,
202, 475 dan 717 hari. Analisis PCR masa nyata telah digunakan untuk mengesahkan
hasil kajian mikroatur DNA. Hasil kajian mendapati bilangan gen yang mengalami
peningkatan pengekspresan bertambah mengikut peringkat umur. Bagaimanapun, gen
yang mengalami penurunan pengekspresan hanya didapati pada L. calcarifer berumur
475 dan 717 hari. Hasil kajian juga mendapati terdapat perbezaan profil
pengekspresan yang jelas di antara L. calcarifer berumur 20, 31, 111 dan 202 hari
berbanding 475 dan 717 hari. Perbezaan aras pengekspresan gen mengikut peringkat
umur mungkin disebabkan oleh keperluan fungsi yang berbeza pada setiap peringkat
umur. Selain itu, pelbagai faktor luaran dan dalaman mungkin turut mempengaruhi
fungsi tisu otot L. calcarifer sepanjang proses tumbesaran. Hasil kajian menunjukkan
mikroatur DNA yang dibina telah menunjukkan keupayaan yang baik dalam
menentukan profil pengekspresan gen tisu otot L. calcarifer mengikut peringkat
tumbesaran.
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FUNCTIONAL GENOMICS STUDY OF ASIAN SEA BASS (Lates calcarifer)
USING EST AND DNA MICROARRAY APPROACH

ABSTRACT

A study was done to determine the expression profile of L. calcarifer skeletal muscle
genes during development. Expressed sequence tag (EST) analysis was used in the
isolation and identification of L. calcarifer skeletal muscle genes. A ¢cDNA library
from the L. calcarifer skeletal muscle was successfully constructed. The titer of the
primary library obtained was 4.58 x 10’ pfu, the percentage of recombinant was 98%
and the average of insert size was 1000bp. A total of 2262 ESTs were obtained and
approximately 435 unique transcripts were identified from the clustering analysis
using the StackPACK program. Comparative sequence analysis showed that 142
transcripts matched fish sequences whereas 177 transcripts did not match with any
sequence available in the public database GenBank. This indicated that these
sequences could be novel or specific sequences from L. calcarifer. It was found that
myofibrillar proteins were abundant in L. calcarifer skeletal muscle. In this study,
parvalbumins were found to be highly expressed with a percentage of 33.6%.
Characterization of three parvalbumins (PV1, PV2 and PV3) from different consensi
was done and it showed that all the parvalbumins belong to the [3-isoform. The results
of the analysis showed that PV1 was more closely related to PV3 than PV2. The
results obtained from the EST findings were used in the development of a L.
calcarifer DNA microarray chip. This DNA microarray chip contains a total of 2087
purified PCR products from L. calcarifer skeletal muscle, liver, brain and spleen and
119 controls. In this study, the L. calcarifer DNA microarray chip was used to
determine the gene expression profiles of the skeletal muscle genes in 20, 31, 111, 202,
425, 717 day old L. calcarifer. Real-time PCR analysis was done to validate the DNA
microarray results. The results showed that the number of expressed genes increased
with age. However, down regulated expression was only found in 475 and 717 day old
fish. The results also showed that the gene expression profiles of the skeletal muscle
genes were different in 20, 31 111 and 202 day old from 475 and 717 day old fish.
The changes in the gene expression levels during development were assumed to be
controlled by different physiological demands and activities involved in each
developmental stage. Apart from that, various internal and external factors could
affect the function of the L. calcarifer skeletal muscle during development. The results
demonstrated the ability of the constructed L. calcarifer DNA microarray chip in
determining differentially expressed genes during skeletal muscle development.



