ISSN: 2471-2663

Clinical & Medical
Biochemistry

OPEN @ ACCESS Freely available online

Research Article

Molecular and Morphological Identification of Fish Gut Microbiota at
Different Growth Stages of Labeo rohita

Muhammad Waqgar Mazhar’, Saira Saif

Department of Bioinformatics and Biotechnology, Government College University, Faisalabad, Pakistan

ABSTRACT

Introduction: The gut micro-biota plays a significant role in the fish health and pathogenicity. L.rohita is well known
farmed fish it also culture with other major carps.

Methodology: The present study was conducted to determine the molecular and morphological identification of
gut micro-biota of L.rohita collected from the fish hatchery Faisalabad. Isolation of bacteria was carried out through
the culture techniques. The morphological identification of bacterial isolates was determined by the gram staining,
biochemical tests TSI and MR-VP test. The molecular identification was done by 16S rRNA techniques.

Results: The results of present research work was showed that the 20 strains of bacterial were isolated from the gut
of L.rohita and all these isolates were gram negative and morphological identify on the basis of biochemical tests i.e.
TSI and MR-VP test. Biofilm result indicated that six, eight and six isolates showed the weak, moderate and strong
biofilm.

Conclusion: The highest and lowest resistance showed against cefadroxil and Levofloxin respectively. The lowest
intermediate isolates were found against cefadroxil, polymyxin B and colistin and highest intermediate were
found against ceftriaxone. The highest sensitive isolates were found against Levofloxin and lowest sensitive isolate
were found in cefadroxil, nitrofurantoin and cefoxitin. On the basis of 16Sr RNA sequencing and phylogenetic
relationship among isolates 17 isolate were determined in the present study. Klebsiella pneumonia, Enterobacter cloacae,
Pseudomonas oleovorans, Morganella morganii, Citrobacter freundii, Proteus mirabilis, Citrobacter braakii, Enterobacter
hormaechei, Psychrobacter sanguinis, Shigella dysenteriae, Citrobacter cronae, Shigella sonnei, Pseudomonas sihuiensis, Proteus
mirabilis, Enterobacter hormaechei were found in the intestine of L.rohita.
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INTRODUCTION

In the previous year, the aquaculture is one of the rapidly increasing
food productions in the world [1]. Economically it has great
importance for public and private sectors. In the EU, the utilization
of fish as food increase consistently [2]. Fish has a great source of
protein but it also related to GI track infection in humans. The
L. rohita found in Asia and in the world its production was 1.5
million tons in 2012 [3]. It is an herbivore; eurythermal species not
survive below 14°C. The fish gut is an open system and contains
different microbial population [4]. In recent years’ scientist use term
prebiotics reporting as health facilitating bacteria, these bacteria may
be helpful in decreasing the infections and seriousness of epidemics
[5]. Lactic acid bacteria have prebiotic effect and these bacteria
microflora present in GI track of mammals and aquatic animals

with no damaging effect. The finfish GI tract and gut microbes play
important role in host health [6]. The fish has different types of
microflora and quantity affected by microbial population of water,
sand, mud, water and their habitat [7]. Enterobacteriaceae are
microbes that present in GI track of humans and mammals have
not dangerous effect on host health and in some cases it creates
diseases under favorable condition [8].

METHODOLOGY

Sample collection

T15 samples of Labeo rohita of different growth sages were collected,
anesthetized with clove oil 75 ul/l in water. Fish sample were
disinfectant with 70% ethanol, dissected with use of scalper and
isolated gut packed into bags and store at -20°C.
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Isolation of bacteria from fish gut

Stored gut sample was taken and small portion of gut was cut with
sharp blade and placed in petri dish, about 1 g was added into LB
media and placed into flask in the shaking incubator for overnight
to grow. Inoculum was placed into autoclaved MacConkey agar and
steaking plates were incubated for overnight at 37°C. Then 50 ul
inoculum was used for spreading in media plates with the help of
spreader. Different colonies were obtained on plates and steaked
on another plate to obtain pure culture and incubate at 37°C to
grow.

Biochemical identification

Sample was placed on slide and slide dipped into crystal violet de
for 30s and then washed with 70% ethanol and then dipped in the
safranin de for 30s and washed with tap water. After drying slides
were observed under 100x light microscope.

Triple sugar iron test

Colonies steak on the slant that present in test tube, TSI media
was used in slants and incubate at 37°C for overnight. The next
day result was calculated and slant color changes due to presence of
bacteria and produce H,S gas.

MR-VP test

Single colony picked and mixed in MRVP media present in test
tube. Placed in shaking incubator for 48 hrs at 37°C. PH noted by
using PH strips. After checking the PH 400 ul 5% alpha-napthol
shakenly and add 15 ul of 40% KOH placed in shaking incubator
for 1 hr.

Extraction of genomic DNA

Single colony picked and mixed with TSB media in Eppendorf,
placed in shaking incubator at 37°C for overnight. Growth were
appeared and centrifuge at 10000 rpm for 5 minutes to remove
supernatant. The DNA isolation was done by phenol chloroform
method. Store DNA at 4°C.

Molecular analysis on genomic DNA

By adding PCR water, Taq buffer (1X), primers (0.4 uM), dNTPs
(0.2 Mm) (MgCl; 1.5 Mm) and Taq polymerase (2 units) master
mix was prepared. In the PCR tubes equal amount of master mix
placed and then equal amount of DNA mixed. After that PCR
tubes placed in thermocycler and optimize the profile. After
completing 35 cycles the product confirmation was done by 1.5%
agarose gel electrophoresis (Tables 1 and 2).

Table 1: Composition of PCR reagents for the amplification of genomic
DNA of isolated gut micro biota from Labeo rohita collected from fish

hatchery Faisalabad.

Sr. No. Reagents Master mix  Concentrations

1 Buffer (1X buffer+(NH,),SO, 5 X
2 MgCL(mM) 3 1.5
3 dNTPs(mM) 1 0.2
4 Primer pM 4 0.4
5 Taq Polymerase (uints) 0.4 2
6 DNA template length ng/ul 1 1
7 PCR Water pl 35.6

Total 50pl
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Table 2: PCR used for the amplification of genome pattern in 16s RNA
marker.

Sr. No. Steps in PCR  Stages Temperature °C Time Cycle

1 Denaturation 1 95 30 sec

2 Pr1m<?r 11 56.5 30 sec.
annealing

3 Primer 111 7 Imn 35
extension

4 Final 72 10 min
extension

5 Hold 3

temperature

Bio film study

The fresh culture was diluted in 0.2% glucose L.B media by 1:100
ratios and from that diluted culture 125 pl was added in wells of
96 well plate three wells for each sample. Then added the crystal
violet and placed for 10 minutes, washed plate for three times and
incubate the plate for two hours. After two hours added 30% acetic
acid and left for 10 minutes. Checked the results in ELISA reader.

Antibiotic sensitivity test

The sensitivity of bacteria measured by using Hudzicki and Kirby-
Bauer method. Different zone appeared on antibiotic agar plates
and results were noted.

RESULTS

The total 20 types of bacterial colony were isolated from 15 fish gut
samples and grow on MacConkeyagar media. Two types of colonies
observed one was sugar fermented and other was non sugar
fermented. Due to fermented process sugar fermented bacteria
converted into red color while non fermented into brown color

(Figures 1 and 2).

Figure 1: The non-sugar fermenter bacterial colony isolate from the
gut of labeo.

Figure 2: The non-sugar fermenter bacterial colony isolate from the
gut of Labeo rohita.




Mazhar MW et al.

Tripe sugar iron test

The triple sugar iron test on the basis of lactose fermentation and
nonlactose fermentation and H,S gas production. Six bacteria
showed the altered media color that change red to yellow color but
slant change color and produce gas and not H; S gas. Two bacterial
isolates changes the butt color red to black and slans remain same
and no H;S production (Figure 3 and Table 3).

OPEN aACCESS Freely available online

Figure 4: VP test (A and B) positive or negative on the basis of glucose
fermentation (A +ve and B -ve) for bacterial isolate from the gut of
L.rohita.

Table 4: The MR VP and biofilm test for bacterial isolate from the gut of
L.rohita.

Sr. No. Sample MR VP Biofilm
1 SI-A +ve +ve M
2 S1-B ve +ve M
3 S2-1 ve +ve M
Figure 3: Triple Sugar Iron test for bacterial isolate from the gut of 4 S22 ve Ve S
L.rohita. Tube A sugar non fermentation as in tube B and C and 5 S2.3 +ve e w
Sulphur reduction and H;S production in tube D and E. 6 S3.A +ve ve w
7 S3-B +ve ve W
. . ) 8 S3.3 +ve ve M
Table 3: Triple Sugar Iron test for bacterial isolate from the gut of L. rohita. 9 S3.4 e e S
10 S3-7 +ve +ve S
Sr. No. Sample Butt color Slant color Gas H,S 1 S4-1 e e S
1 S1-A Yellow Yellow Yes No 12 S4-2 ve ve M
13 S5-A +ve ve S
2 S1-B Yellow Red Yes No 4 S5B e e M
3 S2-1 Yellow Yellow Yes No 15 S5.C +ve ve M
4 $22 Red Red No No 16 H3 ve *ve W
17 H4 +ve ve W
5 S23 Yellow Yellow Yes No 18 H5 +ve ve M
6 S3-A Red Red No No 19 Ho ve ve M
20 H7 ve +ve W
7 S3-B Yellow Yellow No No
8 $33 Yellow Red Yes No Biofilm
9 S3-4 Black Red Yes Yes The result of biofilm on the basis of ELISA technique S2-2, S3-
10 $3.7 Black Red Yes Yes 4, S3-7, S4-1, S5-A, (six isolate) showed the weak biofilm and S1-
A, S1-B, S2-1, S3-3, S4-2, S5-B, S5-C, H5 and H6 (eight isolate)
11 S4-1 Yellow Yellow Yes No showed the moderate Biofilm while S2-3, S3-A, S3-B, H3, H4 and
12 S4-2 Red Red No No H7 (six isolates) showed the strong biofilm.
B S5-A Red Red No No Antibiotic resistance
14 S5-B Yellow Red Yes No
The result of antibiotic resistance against different antibiotic. The
15 SSC  Yellow  Red Yes No results indicated that S1-A, S1B, $2-1, S22, 523, S3-A, S3-B, $33,
16 H3 Red Red No No S3-4, S3-7, S4-1, H3, H5, showed the strong antibiotic resistance
17 H4 Black Red No No and S4-2, S5-A, S5-C, H4, H7 showed sensitivity while S5-B and
H6 showed the intermediate against amoxicillin clavualanic acid.
18 H5 Black Red No No Same results were obtained against except S5-B which showed the
19 H6 Black Red Yes Yes resistance and no bacterial isolate strain showed the intermediate
20 H7 Yellow Yellow Yes No against cefadroxil (Figures 5 and 6 and Table 5).
MR-VP test DNA extraction and molecular analysis

The results indicated that 13 bacterial strains showed the MR
positive while 7 showed negative. On the other hand, 9 samples
showed VR positive and 11 showed VR negative (Figure 4 and
Table 4).
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In this study DNA extraction done by organic and lysate DNA
extraction method. The concentration of DNA quantifies at 260-
280 nm wavelength by using UV spectrophotometer. Amplification
of 16S rRNA genes was carried by using universal primers. PCR
product of 20 isolates analyzed by 1.5% agarose gel (Figure 7 and
Table 6).
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Figure 5: Antibiotic resistance of bacterial isolate from the gut of L.rohita.
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Figure 6: Percentage of antibiotic resistance of bacterial isolate from the gut of L.rohita. Note: ()
Resistant isolates; (m) Sensitive; (=) Intermediate isolates.

Table 5: Antibiotic resistance of 20 isolates from the gut of Labeo rohita.

Sr.No.  Antibiotics S1-A S1-B S2-1 S2-2 S2-3 S3-A S3-B S3-3 S34 S3-7 S4-1 S42 S5-A §5-B S5-C H3 H4 H5 Hé6 H7

1 d’:gngc‘lgg , R R R R R R R R R R R S s 1 S R S R I s
2 Cefadroxl R R R R R R R R R R S S R R R S R S
3 Cefoxitin S R R S S R R R R S R S 1 S R S
4 Cefotaime R R R R R 1 S S R I 1 S R R R R S R 1 1
5  Cefeiaxone R 1 1 I R S 1 1 S S 1 S S I R 1 R R 1 S
6 Meropenem 1 S 1 S S S S 1 S I S S S 1 S S R 1 s I
7 Levofloxin S s s s s s s s s S s S s S 1 S S S S s
8 Ciproflodin 1 S S S I R S S S S S S S S 1 S 1 s S s
9  Gentamin S S S R S S S S S S S S S S S S 1 s s 1
10 Amikacin 1 s s s s s s I S s s s 1 1 1 s 1 s 1 R
1  PolymxinB S R R S S R S R S R S S S R R S R S S S
12 Colistin S s s s s R S S s S R S s s s S R R R S
13  Niwofurantoin R S R S I R R R S R R R R S I R R R I R
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Figure 7: Amplification of 16S rRNA of 20 isolates from gut of L.rohita.

Table 6: The assigned taxonomic name and Max score of 20 bacterial strains along with GenBank accession numbers.

Sr. No. Isolates Assigned taxonomic name Max score Similarity Accession number
1 SI-A Klebsiella pneumoniae 968 95.62% NR_117686.1
2 S2-B Enterobacter cloacae 878 97.42% NR_117679.1
3 S2-1
4 S22
5 S2-3 Pseudomonas oleovorans 488 91.49% NR_115874.1
6 S3-A Morganella morganii 1022 94.66% NR_113580.1
7 S3-B Citrobacter freundii 1048 91.26% NR_113340.1
8 S3-3 Proteus mirabilis 850 92.23% NR_113344.1
9 S3-4 Citrobacter braakii 811 88.67% NR_028687.1

10 S3-7

11 S4-1 Enterobacter hormaechei 1122 97.00% NR_126208.1
12 542 Psychrobacter sanguinis 819 89.91% NR_117833.1
13 S5-A Shigella dysenteriae 1027 95.50% NR_026332.1
14 S5-B Citrobacter cronae 1020 91.50% NR_170426.1
15 S5-C Shigella sonnei 1058 98.66% NR_104826.1
16 H3 Pseudomonas sihuiensis 893 91.02% NR_148251.1
17 H4 Proteus mirabilis 830 92.29% NR_113344.1
18 H5 Pseudomonas oleovorans 1081 97.93% NR_115874.1
19 Ho6 Citrobacter cronae 1014 95.45% NR_170426.1
20 H7 Enterobacter hormaechei 1011 98.27% NR_042154.1

Phylogenetic tree BAST program showed the similarities of 20 isolates were 88.67%

to 98.27% (Figure 8).
Comparison of 16S rRNA sequence in NCBI GenBank USING

Clin Med Bio Chem, Vol. 08 Iss. 02 No: 1000119 5
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Figure 8: Phylogenetic relationship among the 20 isolates from the gut of L.rohita.

MNR_113340.1_Citrobacter_freundii_strain
NR_117752.1_Citrobacter_freundii_strain
MNR_113596.1_Citrobacter_freundii_strain
NR_113596.1_Citrobacter_freundii_strain
MR_028687.1_Citrobacter_braakii_strain_
MR_170426.1_Citrobacter_cronae_strain_T
NR_102794.2_Enterobacter_cloacae_strain
NR_113615.1_Enterobacter_cloacae_strain
NR_044978.1_Enterobacter_cloacae_subsp.
NR_111998.1_Pantoea_agglomerans_strain

NR_118568.1_Enterobacter_cloacae_strain
NR_126208.1_Enterobacter_hormaechei_sub
NR_042154 1_Enterobacter_hormaechei_str
NR_146667.2_Enterobacter_tabaci_strain_
165_55_B_20210405_203459
185_HE_20210405_211354
165_83_B_20210405_191706
168_H7_20210405_211355
165_51_B_20210405_183844

MWT89585.1_Klebsiella_pneumaoniae_165_rR
MW789585.1_Klebsiella_pneumoniae_strain
188 51_A_20210331_140609-1.5eq
165_84_1_20210405_195555
MNR_027548.1_Escherichia_fergusonii_ATCC
MR_026331.1_Shigella_flexneri_strain_AT
MR_104826.1_8higella_sonnei_strain_CECT
163_85_A_20210405_203458
165_55_C_20210405_203500
MR_026332.1_Shigella_dysenteriae_strain
MNR_113344.1_Proteus_mirabilis_strain_JC
NR_043997.1_Proteus_mirabilis_strain_NC
NR_113344.1_Proteus_mirabilis_strain_JC
NR_114419.1_Proteus_mirabilis_strain_AT
MNR_189332.1_Proteus_columbae_strain_08M
165_53_3_20210405_191707
1685_H4_20210405_211352
NR_115750.1_Morganella_morganii_strain_
NR_113580.1_Morganella_morganii_strain_
NR_043751.1_Morganella_morganii_subsp._
1685 53 A 20210405 191705
MNR_115874.1_Pseudomonas_oleovorans_subs
NR_115874.1_Pseudomonas_oleovorans_subs
NR_125523.1_Pseudomonas_chengduensis_st
NR_114072.1_Pseudomonas_alcaliphila_sir
WR_113617 1_Pseudomonas_oleovorans_stra
NR_168334.1_Pseudomaonas_khazarica_strai
NR_114477 1_Pseudomonas_mendocina_strai
NR_135725.1_Pseudomonas_guguanensis_sir
MNR_1482511_Pseudomonas_sihuiensis_stra
165_H3_20210405_203501
165_52_3_20210405_191704
165_H5_20210405_211353

MNR_157989 1_Psychrobacter_piechaudii_st
NR_117833.1_Psychrobacter_sanguinis_str
NR_044602.1_Psychrobacter_lutiphocae_st
165_S4_2_20210405_195556

DISCUSSION

Fish is the desire able source of protein and unsaturated fatty
acid. Now days, fish lipids have presumed a great nutritional
implication due to their protective role against the development
of cardiovascular diseases and rheumatoid arthritis [9]. Rahu is
commercially important fish and normally feed on planktons,
plant matter and decaying vegetation [10].

The fish gut is considered as an open system it contains microbial
populations from the aquatic environment through water and food
which are populated with bacteria [11]. Micro-biota of fish gut paly
a significant role in health and disease [12] Fish gut micro-biota
confers various effects to the host this includes size, metabolism,
feeding behavior and immune response in the fish It is also
necessary to increase the growth of small sized fish and develop the
protection of fish against microbial pathogens and gut micro-biota
resolve the both issues [13].

Identification was performed considering all morphological
biochemical and molecular characters of isolated gut micro-biota.
In the present study the 20 bacterial isolates were gram negative
these results were correlated with previous studies [14]. Seventeen
isolates were isolated from the gastro-intestinal tract and gill of
major carps in which ten isolates were gram positive and seven
were gram negative. Tathagata et al. found the 50% gram negative
and 50% gram positive colonies in the intestinal micro-biota of 8
samples of fish.

Clin Med Bio Chem, Vol. 08 Iss. 02 No: 1000119

On the basis of biochemical test the present study morphological
identified the bacterial isolated strains and these were related with
these biochemical tests for the purification of the isolate bacterial
colonies.

Biofilm production and antibiotic resistance were also determined
in the present studies. Several antibiotic resistance strains have
been reported by researchers due to the indiscriminate antibiotic
use in aquaculture farms [15]. The antibiotic and metal resistance
in bacterial population is clearly an environmental phenomenon
of natural selection for survival. Bacterial resistance for antibiotics
and metals may be due to the presence of R-Plasmid [16]. Ten
antibiotics were exposed to check the susceptibility of bacterial
isolates while thirteen antibiotics were used to check the sensitivity
and resistance of bacterial isolate from the gut of L.rohita [17].

The predominant bacteria found in the intestine of L. rohita
included Pseudomonas, Aeromonas, Alcaligens, Citrobacter,
Enterobacter, E. coli, Salmonella, Bacillus, Streptococcus, Clostridium,
but Klebsiella, Serratia, Proteus, Staphylococcus, Chromobacterium,
Flavobacterium, Micrococcus, Corynebacterium, Shigellawere found
to be moderate [18]. The results of present study were somewhat
correlate with the above study.

CONCLUSION

The highest and lowest resistance showed against cefadroxil and
Levofloxin respectively. The lowest intermediate isolates were
found against cefadroxil, polymyxin B and colistin and highest
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intermediate were found against ceftriaxone. The highest sensitive
isolates were found against Levofloxin and lowest sensitive isolate
were found in cefadroxil, nitrofurantoin and cefoxitin. On the
basis of 16Sr RNA sequencing and phylogenetic relationship
among isolates 17 isolate were determined in the present study.
Klebsiella pneumonia, Enterobacter cloacae, Pseudomonas oleovorans,
Morganella morganii, Citrobacter freundii, Proteus mirabilis, Citrobacter
braakii, Enterobacter hormaechei, Psychrobacter sanguinis, Shigella
dysenteriae, Citrobacter cronae, Shigella sonnei, Pseudomonas sihuiensis,
Proteus mirabilis, Enterobacter hormaechei were found in the intestine

of L.rohita.
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