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ABSTRACT

Leishmania major is an intracellular parasite that is transmitted to humans by the bite of female phlebotomine
sandflies. It causes cutaneous leishmaniasis and has the ability of surviving in macrophages. It has been shown that
NOD-like Receptors (NLRs) and other molecules related to the inflammasome pathway are upregulated in
intracellular bacteria like Salmonella and Shigella species. Snce Leishmania is an intracellular parasite, we
analyzed the expression of some inflammasome pathway related components in Leishmania major-infected murine
macrophages. For this, in this study we evaluated the expression levels of two NLRs (NALP3 and NAIPS),
inflammasome adaptor molecule ASC, pro-inflammatory caspase-1, and pro-inflammatory cytokines IL-14, I1L-18.
Semi-quantitative RT-PCR showed a significant increase of NALP3, IPAF, ASC, IL-1p, IL-18 mRNA level at 6 and
18 hours after L. major infection of macrophages compared to control ones, whereas, the expression level of NAIP5
was not significantly increased in infected macrophages.
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INTRODUCTION

Leishmaniasis is a complicated and important picadisease and for this, it has been of a grepbitance among
the researches throughout the world (1, 2). It Beato survive inside macrophages through different
mechanisms(3).The parasite generates nitric oXjieir{hbits IL-12 production (5) and prevents NBentry into
the nucleus (6). It also has different mechanishgathogenesis (7,8).

Some intracellular microbes could activate innatenune response via NOD-like Receptors (NLRs). NBRs a
subset of pattern recognition receptors (PRRs)atepresent in the cytosol and recognize endogeoomicrobial
moleculesand have an important role in detectingading pathogens and initiating the innate immune
response(9,10). Some NLRs, such as NLRP1, NLRP3LA® and NLRC4 (IPAF), oligomerize to
formmultiproteininflammasome complexes. Once agctitvee inflammasome binds to pro-caspase-1, viavts
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caspase activation and recruitment domain (CAR®)via the CARD ofthe adaptor protein ASC whiclbiitds to
during inflammasome formation (11, 12).Activatioh aaspase-1 through autoproteolytic maturation detadthe
processing and secretion of the proinflammatorgkiytes interleukin-f (IL-1) and IL-18 (13).

By determining the expression of ASC adaptor mdiedPAF, NAIP5, NALP3, IL-18, and IL-1B in mRNA ‘el
we can show if and which inflammsome pathway(sictévated in Leishmania major-infected murine mpbiages.

MATERIALS AND METHODS

2-1. Cultivation of Parasite

Leishmania major, strain MRHO/IR/75/ER was purchasem Pasteur Institute of Iran (Tehran, Iran).eTh
parasites were cultured in a biphasic NNN mediumtaiaing 250 1U/ml penicillin and 250 1U/ml of spamycin
to check the parasite growth. A fresh smear fraquidl phase of biphasic culture after 3 days wapared and
observed under light microscope.

2-2. Infection of Macrophages

After parasite growth, the prostigotes were counisthg ahemocytometer. As soon as the promastigmest
reached 2x10 6 /ml, they were transferred to celltubes containing RPMI 1640 with 10 % fetal ca&fusn. To
infect macrophages, metacyclic from of Leishmaniajom was used. At first the cultured macrophagesewe
counted. Then a given concentration of them wapgresl and transferred to a 6 chamber plate. Aftesvarnight
the cells were infected with the parasites in eraft 10:1 of parasite to cell. The culture meditiran was placed at
37c. After 2 hours the supernatant of the mediura reanoved and the culture was washed 3 times byIRBND

to exclude the free promastigotes. Then 5 ml efifnmedium was added to each chamber and placedmtabator
with the temperature of 37c for 2 hours.To elimindtee swimming promastigotes from the cultureg th
supernatant was discarded and the macrophagesmashed 3 times gently by RPMI 1640. Then, 5ml friegtMI
1640 was added to each culture chamber and inailaatd87c. After 6, 18 and 30 hrs, the infected mjglcages
harvested and kept at “ZIfor RNA extraction.

2-3. RNA Extraction and Reverse-Transcription

RNA extraction was performed by Tri-Pure Isolati®eagent (Roche, Germany) according to Manufacturer
instruction. The extracted RNA was reverse-trabgedito cDNA by cDNA synthesize Kit(Fermentase, Life
Science, Lithuania).

2-4. Semi-quantitative RT-PCR

Semi-quantitative RT-PCR was performed for ASCAFPNAIPS, NALP3), IL 13, IL 18 by specific primers that
were designed by Gen Runner and Primer Premiewads (Table 1). Hypoxanthine Phosphoribosyltraaske
(HPRT) gene was used as the internal control. Thensity of obtained bands was determined by Koldak
software. The data were analyzed by Kruskal-W di&s.

Tablel: The sequence of the primers

Genes Primers Product size

ASC F:5-GCAACTGCGAGAAGGCTATC-3' 311 b
R: 5-AAGCATCCAGCACTCCGTC-3' P

F:5-GCTAAGAAGGACCAGCCAGAGT3'
NALP3 | R 5~ GAACCTGCTTCTCACATGTCGT-3' 180 bp

oar |_F5-TTACTGTGAGCCCTTGGAGCA-S 295 b
R: 5-TGCCAGACTCGCCTTCAATC-3' P

HPRT F:5-CGTCGTGATTAGCGATGATGAAC-3' 609 b
R: 5-TCACTAATGACACAAACGTGATTC-3' P

NAIPS F:5-TTCACATCGAGAAGTTATCCATCCA-3' 304bp
R: 5-AGCCTGGGCAAACTTTTCTGAC-3'

F:5-AGCTATGGCAACTGTTCCTGAAC-3'

R: 5-CTCCACAGCCACAATGAGTGATAC-3'

F:5-GCAGTAATACGGAATATAAATGACCAAG-3'

IL-18 R: 5-GGTAGACATTTTACTATCCTTCACAGAGA-3' 188 bp

IL-1p

216 bp
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RESULTS

3-1. Primer Design
Primers were designed by Gen Runner and PrimeriPreaitwares. The sequence of the primers waalds 1.

3-2. RT-PCR Experiments Results

The following results were obtained from four indagdent series of macrophage cultures.

1-Expression analysis of ASC mRNA with semi-quanti&RT-PCR method in L. major infected and non-ttéel
cells. The results show significant increase in ABRNA expression after 6 and 18 hours (Figurel).
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Figurel: Comparison of the average of four separatexperiments measuring mRNA ASC expression in cellsfected with Leishmania
major (6-18-30 hours) and non-infected cells.

2- Expression analysis of IPAF mRNA with semi-qui@tive RT-PCR method in L. major infected and non-
infected cells. The results show significant inseea IPAF mRNA expression after 6 and 18 hourguf&2).
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Figure2: Comparison of the average of four separatexperiments measuring mMRNA IPAF expression in callinfected with Leishmania
major (6-18-30 hours) and non-infected cells.

3- Expression analysis of NALP3 mRNA with semi-qiitative RT-PCR method in L. major infected and fion
infected cells. The results show significant inseea NALP3 mRNA expression after 6 and 18 hourguie3s).
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Figure3: Comparison of the average of four separatexperiments measuring mRNA NALP3 expression in delinfected with Leishmania
major (6-18-30 hours) and non-infected cells.

4- Expression analysis of NAIPSmRNA with semi-quiative RT-PCR method in L. major infected and non-
infected cells(Figure4).
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Figure4: Comparison of the average of four separatexperiments measuring mRNA NAIP5 expression in dslinfected with Leishmania
major (6-18-30 hours) and non-infected cells.
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Figure 5: Comparison of the average of four separatexperiments measuring mRNA IL-PB expression in cells infected with Leishmania
major (6-18-30 hours) and non-infected cells.
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5-Expression analysis of ILBINMRNA with Semi-quantitative RT-PCR method in L. jorainfected and non-
infected cells. The results show significant insea NALP3 mRNA expression after 6 and 18 hourgufe5).

6- Expression analysisoflL-18mRNA with Semi-quaatiite RT-PCR method in L. major infected and noie¢ted
cells. The results show significant increase in RBLMRNA expression after 6 hours (Figure6).
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Figure 6: Comparison of the average of four separatexperiments measuring mRNA IL-18 expression in de infected with Leishmania
major (6-18-30 hours) and non-infected cells.

DISCUSSION

In the interaction between macrophage and parafiege are various tricks for parasite survivalhiwitthe
macrophage (14).In this study, we demonstrated sbate of inflammasome pathway related componenth su
asNALP3,ASC, IPAF, IL-f, IL-18are upregulated in Leishmania major-infeateakrine macrophages. The activity
ofcaspase-1, also, in infected macrophages washiplan in non-infected cells (the results not shdwere). We
showed that the IPAFinflammosome pathway is adtiveeishmania major-infected murine macrophages,tiiel
results show thatNAIP5 inflammasome pathway is active in these cells. Furthermore, caspase-1 igciiv
harvested cells and concentration of fiih the supernatant of the cultured media wereifstgmtly increased in
infected macrophages (the results not shown hétggether our results show the high expressionP#F and
NALP3inflammasome pathways in Leishmania majordtdéd murine macrophages. In vivo experiment in filisl

is highly recommended. Undoubtedly increasing kmalgk about the mechanisms of activation and regolaff
inflammosome pathway will expand our vision in tpathophysiology of chronic diseases and reveal new
therapeutic targets.
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