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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment 

of the requirement for the degree of Master of Science 

 

ISOLATION AND MOLECULAR CHARACTERIZATION OF VIRULENT AND 

AVIRULENT STRAINS OF VIBRIO ALGINOLYTICUS 

 

By 

RASHIDAH ABDUL RAZAK 

January 2013 

Chairperson:  Professor Dato’ Mohamed Shariff Mohamed Din, PhD 

Faculty:  Institute of Bioscience 

Vibriosis caused by Vibrio alginolyticus has been recognised as serious disease 

problem. Although V. alginolyticus were reported to be pathogen but it also been 

used to formulate probiotics used in shrimp aquaculture. Therefore, indigenous 

marine strains of V. alginolyticus were isolated and selected to study their virulence 

in shrimp postlarvae. The bacteria were isolated from 20 water and 20 sediment 

samples collected from natural environment and shrimp ponds in Selangor and 

Sabah, Malaysia. From the total of 79 isolates which formed yellow colonies on 

TCBS agar plates, 15 were identified as V. alginolyticus using gyrB gene based PCR 

and showed 94 to 100% similarity to the partial sequence of V. alginolyticus 16S 

rRNA gene. From the 15 isolates, only six were chosen for pathogenicity study 

which consisted of one beta, three alpha and two gamma hemolysis type of strains. 

After 24 hours of incubation in TSB with shaking at 30 °C, these isolates showed 

different OD readings and the highest was 1.7554 ± 0.0031 with cell number of 4.72 

X 10
9 

± 2.74 X 10
8 

CFU
.
mL

-1
 indicating that V. alginolyticus M2 showed the best 

growth rate in TSB with 1.5% NaCl compared to other isolates. 
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In the pathogenicity test, three treatments consisting of different concentrations of 

bacteria (10
3
, 10

5
 and 10

7 
CFU

.
mL

-1
) and one control group contained physiological 

saline were performed on shrimp postlarvae. There was a significant difference 

(p<0.05) in the mortality rate of the postlarvae between the three treatments used and 

the tests revealed that the mortality rate of the shrimp postlarvae increased with 

duration of exposure. The highest mortality was noted in V. alginolyticus M13 tanks 

at concentration of 1.28 X 10
7
 CFU

.
mL

-1 
where the average mortality was 98.4 ± 

1.7%. Furthermore, the LD50 study showed that the lowest value was 4.33 X 10
4 

CFU
.
mL

-1
 for V. alginolyticus M13 and the highest value was 8.11 X 10

9 
CFU

.
mL

-1
 

for V. alginolyticus M2 indicating the isolates varied in virulence. The isolates were 

characterized as highly virulent were V. alginolyticus M13 and S7, weakly virulent 

were V. alginolyticus G3 and S48 and avirulent were V. alginolyticus M2 and G34. 

In order to distinguish between virulent and avirulent strains, four primers were used 

in RAPD analysis. From this, we deduced that only one primer (GTG5 primer) was 

suitable to characterise six strains of V. alginolyticus. Using the fingerprint patterns 

obtained, a dendrogram was constructed; these strains were divided into two main 

clusters, two subclusters and two different groups. The homogeneity between the 

strains ranged from 11.8 to 80.0%. The genetic distances between the virulent strains 

were 37.5% and 23.5% for avirulent strains which classified them into two distinct 

clusters and subclusters respectively. The weakly virulent strains showed high 

homogeneity as their genetic similarity was 62.5%. In addition, the strains isolated 

from the same source also showed genetic variation. For example, strains M2 and 

M13, S7 and S48 isolated from same shrimp farm showed only 41.7% and 53.3% 

homogeneity respectively. The results showed that isolates from the same source and 

having same virulence degree varied in their genetic profiles. 
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Abstrak tesis yang dikemukan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Master Sains 

 

PEMENCILAN DAN PERINCIAN MOLEKULAR BAGI STRAIN AKUT DAN 

TIDAK AKUT VIBRIO ALGINOLYTICUS 

 

Oleh 

RASHIDAH ABDUL RAZAK 

Januari 2013 

Pengerusi: Professor Dato’ Mohamed Shariff Mohamed Din, PhD 

Fakulti: Institut Biosains 

Vibriosis disebabkan oleh Vibrio alginolyticus telah dikenali sebagai masalah 

penyakit. Walaupun V. alginolyticus dilaporkan sebagai patogen tetapi ia juga 

diformulasikan sebagai probiotik dalam akuakultur udang. Oleh itu, V. alginolyticus 

strain tempatan dipilih untuk kajian keakutannya terhadap pascalarva udang. 

Bakteria ini diambil dari 20 sampel tanah dan 20 sampel air dari persekitaran 

semulajadi dan kolam udang di Selangor dan Sabah, Malaysia. Daripada 79 isolat 

membentuk koloni kuning di atas piring TCBS agar, 15 dikenalpasti sebagai V. 

alginolyticus menggunakan tindakbalas polimer berantai berasaskan gen gyrB dan 

menunjukkan 94 hingga 100% persamaan dengan sebahagian jujukan gen 16S rRNA 

V. alginolyticus. Daripada 15 isolat, enam dipilih untuk kajian patogenisiti dimana 

terdiri dari jenis hemolisis satu beta, tiga alfa dan dua gamma. Selepas pengeraman 

24 jam dalam TSB dengan goncangan pada 30 °C, isolat ini menunjukkan perbezaan 

bacaan OD dan bacaan paling tinggi adalah 1.7554 ± 0.0031 dengan bilangan sel 

4.72 X 10
9 

± 2.74 X 10
8 

CFU
.
mL

-1 
menandakan V. alginolyticus M2 mempunyai 

kadar pertumbuhan terbaik dalam TSB dengan 1.5% NaCl berbanding isolat lain. 
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Dalam ujian patogenisiti, tiga rawatan terdiri daripada kepekatan bakteria berbeza 

(10
3
, 10

5
 dan 10

7 
CFU

.
mL

-1
) dan satu kumpulan kawalan mengandungi fisiologikal 

saline dijalankan ke atas pascalarva udang. Terdapat perbezaan signifikan (p<0.05) 

bagi kadar kematian pascalarva diantara ketiga rawatan digunakan dan ujian 

menunjukkan kadar kematian bagi pascalarva meningkat dengan peningkatan masa 

pendedahan. Kematian tertinggi diperhatikan dalam tangki V. alginolyticus M13 

pada kepekatan 1.28 X 10
7
 CFU

.
mL

-1 
dimana purata kematian adalah 98.4 ± 1.7%. 

Tambahan pula, kajian LD50 menunjukkan nilai terendah adalah 4.33 X 10
4 

CFU
.
mL

-

1 
bagi V. alginolyticus M13 dan nilai tertinggi adalah 8.11 X 10

9 
CFU

.
mL

-1 
bagi V. 

alginolyticus M2 menandakan isolat ini berbeza keakutannya. Isolat ini dipercirikan 

sebagai akut adalah V.alginolyticus M13 dan S7, akut rendah adalah G3 dan S48 dan 

tidak akut adalah M2 dan G34. Bagi membezakan strain akut dan tidak akut, empat 

primer digunakan dalam analisis amplifikasi polimorfik DNA rawak. Daripada ini, 

kami mengurangkan kepada satu primer (GTG5 primer) sesuai untuk mempercirikan 

enam strain V. alginolyticus. Dengan menggunakan corak cap jari dimana satu 

dendrogram dibina; strain ini dibahagikan kepada dua kluster utama, dua subkluster 

dan dua kumpulan berbeza. Kehomogenan diantara semua isolat adalah 11.8 hingga 

80.0%. Jarak genetik diantara strain akut adalah 37.5% dan 23.5% bagi strain tidak 

akut dimana mereka dikelaskan dalam kluster dan subkluster berbeza. Strain 

sederhana akut menunjukkan kehomogenan tinggi dimana persamaan genetiknya 

adalah 62.5%. Tambahan, strain diambil dari sumber sama juga menunjukkan variasi 

genetik. Sebagai contoh, strain M2 dan M13, S7 dan S48 mempunyai kehomogenan 

41.7% dan 53.3% walaupun diambil dari kolam udang sama. Oleh itu, keputusan ini 

menunjukkan bahawa variasi genetik boleh berlaku walau dalam strain V. 

alginolyticus mempunyai persamaan tahap keakutan dan tempat sumber diambil. 
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