


1 

1100098635 

Perpustakaan Sultaneh Nur Zahirah 
Umversit1 Malaysia Terengganu. 

Ileal stock protein 70 (HSP70) knockdown in the brine shrimp 
artcmia and its effects on embryo development, diapause 
h:rminntion and stress tolerance I Mimi lryani Mal Taib. 

PERPUSTAKAAN SULTANAH NUR ZAHIRAH 

UNIVERSITI MALAYSIA TERENGGANU (UMT) 

21030 KUALA TERENGGANU 

l100098E35 

HAKMfltK 

Lihat Sebelah 

Pdf'USTAWM JOLTANAH NUA lAIHMH UKT 



HEAT SHOCK PROTEIN 70 (HSP70) KNOCKDOWN IN THE BRINE SHRIMP 
ARTEMIA AND ITS EFFECTS ON EMBRYO DEVELOPMENT, DIAPAUSE 

TERMINATION AND STRESS TOLERANCE 

MIMI IRYANI BINTI MATT AlB 

Thesis Submitted in Fulfillment of the Requirement for the 
Degree of Master of Science in the Institute of Marine Biotechnology 

Universiti Malaysia Terengganu 

September 2014 



Abstract of thesis presented to the Senate ofUniversiti Malaysia Terengganu 
in fulfillment of the requirement for the degree of Master of Science 

H AT SHO K PROTEIN 70 (HSP70) KNOCKDOWN IN THE BRINE SHRIMP 
ARTEMIA AND ITS EFFECTS ON EMBRYO DEVELOPMENT, DIAPAUSE 

TERMINATION AND STRESS TOLERANCE 

MIMI IRY ANI BINTI MAT T AlB 

September 2014 

Main upervisor :Assoc. Prof. Yeong Yik Sung, Ph.D. 

o~Supervisor : Prof. Thomas H. MacRae, Ph.D. 
Prof . . Mohd Effendy Bin Abd Wahid, Ph.D. 

chool : Institute of Marine Biotechnology 

RNA interference (RNAi) is a highly specific and effective tool to eliminate or reduce 

target mRNAs and thus proteins. In this study, RNAi was used to knockdown Hsp70 in 

Artemia and to investigate Hsp70 function in embryo development, diapause 

termination and stress tolerance, with the latter focused on thermotolerance and 

protection against pathogenic Vibrio. Injection of Artemia females with Hsp70 dsRNA 

eliminated Hsp70 mRNA and protein in cysts and nauplii, as revealed respectively by 

RT~P Rand Westem immunoblotting. The loss of Hsp70 showed no significant effect 

n cyst and nauplii release from females, indicating a minor or non-essential role of 

Hsp70 in embryo development. In contrast to p26 an abundant diapause-specific small 

Hsp, knockdown of Hsp70 did not lead to spontaneous diapause termination in Artemia 

cy ts. Nauplii lacking Hsp70 were less resistant to heat stress and pathogenic Vibrio 



campbellii, with survival reduced approximately 31% and 28% respectively in 

challenge assays. This study provides new insights into the role of Hsp70 in embryo 

development, cyst diapause and stress protection in the crustace~ Artemia. 
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RNA interference (RNAi) merupakan satu kaedab yang spesifik dan berkesan bagi 

menyingkirkan atau menghapuskan sesuatu gen sasaran. Dalam kajian ini, teknologi 

RNAi telah diaplikasikan bagi menghasilkan Artemia tanpa Hsp70 bagi tujuan 

mengenalpasti peranan Hsp70 dalam pembentukan embrio, penamatan dorman dan 

toleransi Arlemia ke atas tekanan, dengan yang terakhir memberi penurnpuan kepada 

toleransi haba dan perlindungan rnelawan Vibrio yang patogenik. Suntikan ke atas induk 

Arlemia betina dengan Hsp70 dsRNA menghalang sintesis mRNA Hsp70 dan protein 

H p70 dalam sista dan nauplii seperti yang ditunjukkan melalui RT-PCR dan Western 

immunoblotting. Penghapusan Hsp70 rnenunjukkan kesan yang tidak signiflkan 

terhadap p rlepasan sista dan nauplii daripada induk betina ini mencadangkan peranan 

ke il atau tidak penting yang dimainkan oleh Hsp70 dalam pembentukan embrio. 
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Berbe7..a dengan p26, iaitu Hsp kecil donnan-spesifik yang wujud dalam kuantiti tinggi, 

pcnghapusan Hsp70 tidak menghalang penamatan donnan secara spontan dalam sista 

Artemia. Oalam aspek toleransi ke atas tekanan, nauplii tanpa Hsp70 adalah k:urang 

ketahanan terhadap tekanan haba dan Vibrio campbellii, dengan peratusan kemandirian 

masing-masing berkurangan kira-kira 31% dan 28% dalam ujian cabaran. Kajian ini 

memberi pandangan baru terhadap fungsi dasar Hsp70 dalam pembentuk:an embrio, 

dorman sista dan perlindungan ke atas tekanan padaArtemia. 
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