Abstract

It is widely accepted that intestinal bacteria community in gut of an animal plays important
roles on animal health whether by help digesting some nutrients, competing with pathogenic
bacteria, or even generating secondary metabolites to kill harmone bacteria. Although the concept of
using beneficial bacteria as a preventive medicine or health supplements has been widely executed
in various organisms, the knowledge of interstinal bacteria in an economically important black tiger
shrimp is still too limited to ultilize this natural and promising alternative in development of probiotics
for the shrimp feed.

Therefore, the ultimate goal of this project was to identify gut bacteria in the shrimp to
initiate a research program for utilizing beneficial bacteria in healthy and sustainable farming
practice. To achieve the ultimate goal, it is very important to establish effective tools to study large
amonths of shrimp guts. Sanger sequencing, denaturing gradient gel electrophoresis (DGGE) and
next generation pyrosequencing analysis were employed to decipher 16s rRNA sequences which
helped revealing the bacteria identity.

Upon a successful optimization of these aforementioned methods, they were employed to
study different shrimp gut samples to provide the fundamental knowledge on the identity and
dynamic of bacteria community structures as a function of /) farm locations for juvenile shrimp, ii)
developmental stages (15-day post larvae, 1-, 2-, and 3-month-old juveniles), iii) habitats in aldult
shrimp (wild and domestication). From these obtained results, we are now able to postulate a
possible core intestinal bacteria community of the black tiger shrimp. For instance, bacteria in the
phyla Bacteroides, Firmicutes and Proteobacteria were commonly found in shrimp intestines
throughout all studies in this project.However, further evidence with more samples with various types
of farming condition is still needed to draw a final conclusion on the core bacteria community in the
shrimp gut.

Beside the shared groups of bacteria, we were also interested to bacteria found uniquely in
the wild-caught shrimp as it has been known that the wild shrimp tend to be able maintain their
health in very harsh condition better and their unique bacteria groups may contribute to their
superior health and growth. We found 17 bacteria species unique in intestines of wild P. monodon
group. Although the molecular mechanism of these bacterial species as whether and/or how they
contribute to the better health of the wild shrimp is still unknown, some, such as Vibrio
alginolyticus,were demonstrated in other aquatic animals for their antagonistic activity against several
aquatic pathogens. These results could lead to a successful development of probiotics in the black
tiger shrimp in the future.

In addition to nucleotide-based study, we employed a scanning electron microscope (SEM)
to examine the physiology of the shrimp intestines. SEM images of the intestines from the adult
shrimp showed bacterial colonization on the hindgut area, and only few or none were found on the

midgut or stomach regions. The unique rod-shaped bacteria adhering to intestine lining resemble the



shape of the bacteria belong in Vibrionaceae such as Vibrio spp., and Photobacterium spp., which
were the dominant bacterial group from intestinal microbiota analysis.

In summary, we have successfully established several 16s rRNA-based methods to help
characterizing intestinal bacteria in the black tiger shrimp. These methods, especially
pyrosequencing, have been proven to be extremely useful and instrumental in understanding the
structure of bacterial community in the shrimp gut. The SEM images also help providing in situ
detection of bacterial microflora resides within this environment. Moreover, the results obtained from
these studies supported within this project have provide an initial insight on future probiotics
application to prevent or reduce the economic loss due to disease outbreak, which in turn will

sustain the important shrimp industry of our country.
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