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Microbiome of shrimp :
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Introduction

Druye to the rixing worldwide population and marlket demand,
aquadcilture must evolve tomeet the growing requirement and
deaire for aquatic-based protein. Becawse of ita economic
importancs, the shrimp industry hos been regarded as one of
the aquadcilture systamas with the quickest growth rate n recemnt
decades. There has beon an increasing effort to enhanes
aquasiltuce practioes to boost the production of raised ahrimp,
However, numeros infections and a variety of environmental
stressara have placed shrimp in threat in high-density shrimp
farming, leading to significant differences in ahrimp survival
rates. Honoe, comprehending the primary emdronmaental and
manngerial eliments that impact shrimp health could aid
worldwide endeavors to advanes sustainable shrimp
aquaculture (Xiong et al. 2017} The ability of the bost to live,
grow, and divelop is closely related to the creation of & unigue
inteatinal microecosystem by the host's miccobiots. Under
normal omditions, shrimp intestina]l micrabiocta maintsins a
state of dynamic balance to maintain the gut's regular
physiological findiming. A category of microbial spedes spacific
to n glven sooayatem 18 anled a “microblome” (Ld ek al., 2018).
Bhrimp has high diversity snd dynamio composition of gut
microbiota inoluding Protecbacteria, Bacteroidetes, and
Actinobacteria. There is a high correlation between the
development of shrimp intestinal mierobiota and
envirmmental changes and, subsequently, the bealth status of
shrimp, This correlation seems to be highly plasticity, even
owr short-term timescales (Huang et al., 2016). The changes
in aquacilture scosystem across age, avirmment, diet, and
diseases or the exposiure tonew habitat has a significant impact
on eomposition of shrimp mirobiota, This article summ arizes
the methods of shrimp aquasulture and the efects of soological
factors (e.g. dietary manipulation, age, phyaiologieal
development, and other environmental factors) on gut
microliota oomposition and the intervention approdaches to
modulate the intestine] microbial oom posidon

Shrimp Microbiome

Mot research on the microbiome of aquatic species,
like shrimp, has found that their microbdal communities vary
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mgnificantly from those of terrestrial animals, Kiong et al.
{2017) stated that instead of Firmicutes and Bacteroides,
FProteobacteria dominates aquatic animals, Although
Firmicutes, Bacteroides, and Actinobacteria are all seoomdary
oontribitors to the shrimp mierabioma, they are kighly affected
by both diet and environment {Li etal 2018) as well as
cultivation regions (Cheng et al, 2021} The microbdome is
altired by many things, such as changes in the snvironment,
the stages of development, and owrall health, All previous
changea could happen by selecton, drifting, diversificston,
disperaion, or mutation, The process by which spedes in the
surrounding emdranment ave ingested by the shrimp's digestive
tract is ealled seleston (L4 et al, 2008). The gut micrabiota of
wild shrimp con be compazed to the microbiota of a shrimp
elevated in a pond to determine the divwrsity of microbiota in
the population. Cornejo-Granados et al (2017) stated that
pond-raised ahnmp microbiomes have o lower diversity beonise
pond sediment and water do not have the diversity found in
natural envirmments. Bacteda migrate bo new aress and oceupy
oiches, evolving o mutating to improve their place in the
eonsystam Thie to the constant contact of the environment, feed,
and shrimp gut, dispersdon is typically limited in the guta of
aquatic species, Beoause both the host and symbiont enefit
from a relatimship of mutualism, the microbiome evolves bo
form such anassoration. Li et al (2018) notced that the thres
primary probiote bacterial gesera in the gut mierobiome of
ahrimp ave 1% for Lastobacilluas, 0.95% for Streptocoocus, and
0.37% for Bacillue spp. halped boost immunity in the specdes of
shrimp known oa P, japonices, whereas the same bacterium in
the species of shrimp known as L. vannamei boosted growth by
making nutrients more digestible., Despite their conatant
prosenos in the microbdome, opport undstiopathoge s are wsually
only found at low levels, and they remain harmless unless
culturing conditions change. The most pathogenic shrimp
bacteria belong to the family Entercbacteriacens, such as
Flavobasterium, Escharichia, Paeudomonas, Shewanella,
Rickettain, Vibrio, Asromonas, and Desulfovibria,

.



Microbiome of different organs of shrimps
L Intestine microbiota

Thare were notable differences in the intestinal basterial
abundn nee betwesn shrimps impacted by WES and those that
ware not, [o healthy shrimps, Candidatus Bacilloplasma,
Photobacterium, Pirellula, Rhodobacter, and Lactocoooss are
prevalent atthe genus leve]. The intestinal mierabiota is closaly
linked to the state of health of the hoat. An increasing mumber
af ressarch have vrerlooked abiotie factors in faver ofevaluating
the effacta of biotic factors on the host intestinal microhiota. In
the majority of the samples, Protecbacteria and Crancbacteria
waore the most prevalest phyla. Over half of all readings
balunging to Vibrionacm e and Enterobacteriaceas, these wera
the most prevalent, The communities were abundant in Vibria,
Photobacterium, and Paraeooois at the genus level, More than
Tt of the sequenoes lsalated from the gists of wild-caught and
domesticated P, monodon have been reported to balong to this
class, primarily consisting of Vibrio and Photobacterium spp.
The remaming classifled sequences ha v been assigned to ather
high-leve]l taxa, ineluding Firmicutes, Bacteroidetes,
Fuscbacteria, and Actincbacteria (Rungrassamaes ot al., 2014),
Mumerous Vibrio species generate chitinolybe snmymes which
oould ascount for their prevalsnoe in an envirenment high in
ahitin, such as the intestine of crustaceans, by offering a
apacialized substrate for their use,

2, Hepatopancress microbiobs

Assording to diversity indices, the bacterial diversity in
healthy intestines was higher than in hepatopancreas, When
compared to healthy farmed ahrimp, the hepatopansreas from
ahrimp exhibited a considerably higher diversity of basteria,
The Entsrobacteria cme family scopumbed for 44% and 70% of
the total cultured derived sequences, respectively, while the
Protechacteria phylum was the most prevalent. In samples, the
Vibrionacese, Moraxellacsas, a nd Paeudomonadaceas families
acoounted for 27, 12, and 1% of all reads, respectively; in
eultivated samples, these families acoounted for 7,005, and 1%
of all reads. In samples, the most abundant genus waa
Photobacterium (16%), followed by Adnetobacter 12% and
Vibrio 8% { Gorcin-Lépaz et al, 20200,
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Faotors influ encing microbiota structure

The composition of the gut microbiota of ahrimp can be
miadulated with several factors such as diet composition, dist
proteim and fat sources, water salinity, light intensdty, stoock
density, water temperatime, microbial diversity of culture water,
and indoor- va pond-based culture. Moreover, shrimp gut
microbiota has a remarkable plasticity to be altered with the
envirmnmental chasges. The gut misrobiome’s impact on age
and physiological factors daye after hatching, the live feed
supplied is the main factor in ¢reating the shrimp's gut
micrabiota L4 et al, (2018), Astinobasterin, Prodeobosterin, and
Bacteroadelea comprias the majority of the gut bacterial
omnmunity at this point. The microblome’'s makeup changes
during developmental stages from being diverse to
homogeneous, as suggested by Xiong et al. (2018)thatalthough
the microbiome may vary depsnding on diet, the host's
developmenta] physiology is ecrucal to the mierobiome’s
development and that changes in the normal microbdome may
mignal the advancement of diseass.

Effects of sutrition on the gut microbiotn Healthy
digestion depends on gut microbiomes that can break down
macro and micronutrients (Huang ef al. 2016). Malnuirition
and failure to thrive ean happen if the gut microbdome is naob
formed, socording to Xiong et al. (2018). Shrimp are pretty
susceptible to illoessa once they are malnouriahed,
Unders tanding shrimp nutrition requires an understanding of
the microbiota and bow it interacts with the food that sheimp
are fod. The amount of fat, protein, and copper in the diet all
have a sgnificent impact on gut fora. This heas cecnurped in the
previous fow decades as o result of humans switching from
exponsive and scaroe animal-sourced mutrients to widely
acomsible and inexpenaivwe plantscurced nutrients (Huang =t
al, 2016: Li et al., 2018). Plant protein soures typically have
higher earh counta than animal protein sourees, Due to o amall
amount of Bacteroidetes in the microblome that metabelize
carba, prawnas are genetically predisposed to have difficulty
digesting earbohydrates (Ld et al,, 2018), The microbiota of
cultured prawns fed these kinds of diets quickly adapted to the
rine in carbohid rate content (Huang et al. 2016). Furthermore,
improving the C:N ratio of aqua feed is crucial for the growth
and development of prawn gut microbiotsa, as well as for their
overall bealth and growth,

Variations in the content and ooganisation of the basterial
community in shrimp culture suggest that various
environmen tal conditions may havw o substantial effect on the
structure of the intestinal mieroflora of L comnamel. Aquatie
syatems can introduce bacterla into the prawn gut by mixing
them with sedimenta and water. More microorgatisms are
proasmt in the marine envirmment where shrimps live than in
the land, In pond sed iment, prawn guts, and culture water, mare
than 80 different bacterial genera are froquently detected; the
moat aimilarity is seen between the stamach and sediment
profiles (Li et al., 20 18). The mest niumierous taxs 1o both the
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guts of pravwns and sediment are Strepdosvecns, Lovdodosillos,
and Bocillins, (lobal shrimp farmers haw lately inoluded the
aforementiomed genera as probiotics as a meult of these fndings,
Changes in the environment ave directly linled to the formation
of gut mierohiota in shrimp. Additionally, it seama to be quite
adaptable to short-term alterationa, t's possible that changes
in the sirroundisg envicmment have alss affected the gut
misrobjota, The shrimp-fish polyeulture system, stocking
density, water salinity hypoxia, exposum to other envinmmental
stressors, and the rearing system water recinoulation rate can
allhavean impact oo the microbiota in both the shrimp gut and
the culture water (Huthoose ot al., 2H21),

Shrimp health and illness dus to changea in the gut
micrabiota B0% of shrimp health isses are related tonutriton,
and the kigher eachobydrate and fSbre content of commerncial
diets, which are absent from shrimp regimens, makes these
imsrues worse. D to thair ability touse dietary Sberas s carbon
souroe tosynthesize short-chain fatty acids and bonoes imp rove
gut bealth, Firmisutes haw increassd as a result ofthis detary
mhift. Firmicutes, bowews, metabolite a lot of fiber sourcesa
poorly. It was disoovered that effective com mereial diets must
strike a balance between physiclogical and nutritional
reuirements bo pressrve abrimp bealth, It has boen abown that
the Peendomanadace e and Vibeionacene families had greater
relative abundances of shrimp infected with the white spot
syndrome virus than other families (Pilotto et al, 2018).

Conalus lons

Dhes to the optimal e of land and water, intensd fidng prawn
elture has increased profit margins and ecmomis sutoomes,
Additionally, super-intensive systems, which are capable of
producing moare crops anmually, have been shown to potentially
vield kigher fnaneial returns. The shape and form of the shrimp
imtestinal microbdota are stvongly influenosd by the various types
of shkrimp farm ing systems. Shrimp's bealth and performa nes
are significantly influenced by their gut microbiote, which also
affects the hoat's resistance to disease and ability to survive
anvironmental stressors, But, there isatill a lot to learn abowt
the gut microbiota of prawns, especially about it taxomomy
and modula tory effects on intestine] microbiota. The comnection
betwean gut bacteria and the hoat immime system is well
characterized. Therefore, by inhibiting pathogen colonization
and adheronos to intestinal epithelium and by triggering
immumalogical responses, the restoration of the gut microbd o
helpa to leasen the severity of disease. It is essential to
imves tigate the factors that inflinenos the gut microbiota in arder
to im prove the bealth and performance of shoimp. Furthermore,
in onder to aseertain the effects of this relaticnship on ahrimp
health, more structural and functional study is eomssary to
comprebend tle underlyviog processes of the significant link
betwosn gut microbiota and aquatic emironmental parameters,
Bpecifie intervention strategies, like adding probioties,
prebiotics, and other food additivea to the diet, have boun shown
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to mignificant]ly improve the gut micrabiome's modification and
shaping by increasing the relative abundances of beneficial
bacteria and decressing the number of pathogenic bactaria.
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