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Abstract. Toll-like receptors (TLRs) are a family of innate immune receptors that recognize
molecular patterns associated with microbial pathogens (PAMP) and induce antimicrobial
immune responses. Here we report the expression of TLR2, Myeloid differentiation primary
response gene 88 (Myd88) and Interleukin 1beta (IL1P) from the Gouramy an economically
freshwater fish in Indonesia. Upon stimulation with Aeromonas hydrophila, the TLR2 expression
was obviously up-regulated in spleen and liver, Myd88 expression up-regulated in spleen and
kidney, and IL1P expression was up-regulated in a spleen, kidney, and liver. The highest
expression of TLR2 was in liver or hepatopancreas, MyD88 in kidney and IL1J was in the
spleen. These findings together highlighted the contribution of TLR2 in augmenting innate
immunity in fish and indicated its important role in immune surveillance of various organs during
the pathogenic invasion. This study will enrich the information in understanding the innate
immune mechanism in fish and will be helpful in developing preventive measures against
infectious diseases in fish.

1. Introduction

Bacterial infection leads to initiation of an antibacterial innate immune response by pattern recognition
receptors (PRRs) that bind pathogen-associated molecular patterns (PAMPs) of invading pathogen. One
of family PRRs that play essential roles in recognition of the innate system in response to invading
pathogen is Toll-like receptors (TLRs) [1].

TLRs-signaling divided into MyD88 dependent and independent pathway [2]. In MyD88-dependent-
signaling pathway, ligand binding to TLR triggers sequential recruitment of MyD88, members of IRAK
(interleukin-1 receptor associated kinase) family and TRAF6 that resulted in nuclear factor (NF)kB
activation and induction of several inflammatory cytokines include IL-8 and TNFa [2].
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Some TLR activated during Aeromonas hydrophila infection in fish are TLRI in Epinephelus
coioides [3], TLR-2 on Cirrhinus mrigala [2] and Epinephelus coioides [3], TLR 3 on Pseudosciaena
crocea [4], TLR4 on "Atlantic salmon" [5] and "rare minnow" Gobiocypris rarus [6] TLRS on Cirrhinus
mrigala [7] and TLR22 on Pseudosciaena crocea [8,9]. TLR22, which is unique to fish.

Oshronemus gouramy is an important aquaculture species in the West Java Provence-Indonesia, but
a tremendous economic loss is often caused by gram negative bacteria, Aeromonas hydrophila [10]. A
better understanding of the immune defense mechanisms of gouramy may contribute to the development
of management strategies for disease control and long-term sustainability of gouramy farmer. The
Oshpronemus gouramy is fresh water fish which have extended period maternal phase. So when the
gouramy farming is infected Aeromonas hydrophila, the farmer will get a tremendous economic loss.
Moreover, Aeromonas hydrophila, a gram-negative bacterium of the family Aeromonadaceae, is often
found in association with hemorrhagic septicemia in cold-blooded animals including fish, reptiles, and
amphibians [6].

In Gouramy, the innate immune mechanism is meager, and there is no information on any TLR. In
this study to identify TLR 2 and associated downstream signaling molecules like MyD88 and TRAF6
and to examine their expression pattern after Aeromonas hydrophila infections

2. Materials and methods

2.1. Fish

Gouramy fingerlings (3 months of age and weighing 10 g) were obtained from the Central of Freshwater
Aquaculture Semata-Tasikmalaya, and stocked in 500 L aerated tanks, with each tank containing 100
fishes. Acclimatization was carried out for 2-weeks before the start of the experiment. The fish were fed
twice a day with commercial feed with daily one-third water exchange. The water temperature is 28°C.

2.2. Challenge test

One loop of Aeromonas hydrophila will culture in TSB broth 28°C for 18 hours with constant shaking.
Further, 500 pl culture will subculture in five ml TSB broth 28°C for five hours with constant shaking.
Fish were injected intraperitoneally Aeromonas hydrophila with a dose 2 x 106 CFU/ml. The fish
observed for four days. Several tissues (liver, whole kidney, and spleen) collected from three fish at 6,
12, 24, 36, 48, 72, and 96 hours post-exposure.

2.3. RNA isolation and 1st strand cDNA synthesis

Total RNA from various organs or tissues extracted with TRIzol reagent; concentration was measured
by UV-spectrophotometer and the integrity was assessed by observing the band intensity of 28S and
18S rRNA (ribosomal RNA) in 1% agarose gel. To synthesize first strand cDNA, one g total RNA was
first treated with 1 unit of DNase | and was reverse transcribed with oligo-dT primer and RevertAid first
strand cDNA synthesis kit.

2.4. Cloning of gouramy TLR2 and Myd88 gene

PCR primers to amplify and clone gouramy TLR2 and Myd88 gene were designed based on the
nucleotide sequences of the conserved regions of common fish in GenBank. Total RNA extracted from
gouramy hepatopancreas; cDNA prepared, and PCR was carried out with one pug of cDNA in a 50 pl
reaction volume. The condition of PCR based on (7) method. Cloning, sequencing and BLAST search
confirmed these as TLR2 and Myd88 gene in gouramy. Further, a set of internal primers will design
from an overlapping sequence of the previously amplified products. Primers for real-time PCR analysis
of TLR2 gene will design from this sequence. Gene expressions of TLR2, Myd&88 and IL-1p gene in
healthy fish and infected fish based on [4].
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2.5. Real-time PCR analysis

Real-time PCR (RT-PCR) of the target genes: The cDNA samples were diluted 20-times with distilled
water. The changes of mRNA level of TLR2, MyD88, interleukin (IL1B) and the reference gene EF1
performed in ABI7300 Real-time PCR system (Applied Biosystems, USA) real-time PCR detection
system. Amplifications were carried out in 20 pl reaction volume, containing five pl of cDNA, 0.25 pl
of forward and reverse primer 10ul of TOYOBO 29 SYBR Green PCR master mix and 13.5 pl of PCR
grade water. PCR amplifications performed under the following conditions: initial denaturation at 95°C
for 10 minutes followed by 40 cycles of 94°C/10 second, 60°C for 10 seconds and 72°C for 10 seconds.
The reaction carried out without cDNA was used as negative control [11]. To calculate relative gene
expression of TLR2, MyD88, and IL1J with that of a reference gene, EF1. Relative expression ratios
obtained by normalizing expression of the target gene, as determined by mean crossing point deviation,
by that of a reference gene, b-actin following 2 -DDCT method. The data obtained from the qRT-PCR
analysis was expressed as an average of three individual experiments + standard error (s.e.), and the
significant difference between control and treated.

3. Result and discussion

3.1. Tissue expression profile of OspTLR2/myd88/IL1J (figure 1)
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Figure 1. Modulation of TLR2, Myd88 and IL1p expressions by Aeromonas hydrophila infection.

Aeromonas hydrophila was injected into gouramy fingerlings, and after 6, 12, 24, 36, 48, 72, and 96
hours, tissues were collected and used for total RNA extraction and real-time PCR analysis. The relative
expression of the TLR2, Myd88 and IL1p gene was normalized to the expression of EF1 (internal
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control) and expressed as fold changes about the un-treatment control group. The mean value of three
fish (n = 3).

In spleen, TLR2 expression was downregulated from 0 hour to 24 hours post infection and then
fluctuating upregulated since 36 hours to 96 hours post injected with Aderomonas hydrophila. For Myd88
expression was downregulated to 12 hours and fluctuating upregulated from 24 hours - 72 hours [12].
Different with another IL1f expression directly upregulated from 6 hours to 96 hours post injected. In
liver, pattern expression of TLR2 is similar to spleen but Myd88 expression was fluctuating
downregulated (figure 1) [13-15].

In the kidney, TLR2 and Myd88 expression downregulated. IL1 have the highest expression in three
organ spleen, liver, and kidney. TLR2 expression obviously up-regulated in spleen and liver, Myd&88
expression up-regulated in spleen and kidney, and IL1f expression upregulated in a spleen, kidney, and
liver. The highest expression of TLR2 was in liver or hepatopancreas, MyD88 in kidney and IL1[ was
in spleen (figure 1) [16-18].

4. Conclusion

These findings together highlighted the contribution of TLR2 in augmenting innate immunity in fish and
indicated it is an important role in immune surveillance of various organs during a pathogenic invasion.
This study will enrich the information in understanding the innate immune mechanism in fish and will
be useful in developing preventive measures against infectious bacterial in gouramy fish.
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