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Leishmania promastigotes differentiate
in amastigote forms inside the
phagolysosome in macrophages
establishing the infection.

Virulence factors of Leishmania, as 
lipophosphoglycan, can trigger Toll-like 
receptors (TLRs) leading inflammatory 
response of macrophages. TLR signaling 
can be regulated by post-transcriptional 
control of gene expression via 
microRNAs (miRNAs).

The miRNAs are small non-coding 
RNAs (21-24 nt) that can modulate 
gene expression by the 
complementary binding to the 3’UTR 
of a target mRNA, inducing the 
mRNA cleavage or causing the 
inhibition of its translation. 

Here, we studied the function of TLRs 
and miRNAs mechanisms in the 
Leishmania amazonensis infection of 
C57BL/6  Bone Marrow Derived-
macrophages  

Fig 1. Leishmania life cycle  
evidencing mammals host 
macrophage  modulation of 
mRNAs and miRNAs.
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Fig 3: Venn diagram depicting miRNAs differentially expressed in WT or MyD88-/-, TLR2-/-
and TLR4-/-macrophages infected with L. amazonensis. The upregulated (FR>-1.2) (A) and 
downregulated (FR>-1.2) (B) miRNAs in each group were compared to uninfected 
macrophages. (n=4-6). p< 0.05.

We concluded that L. amazonensis infection alters the 
TLR signaling pathway via macrophages miRNA 
modulation to subvert the host immune responses.

Fig 2: Infectivity and Arg1 and Nos2 levels in WT, MyD88-/-, TLR2-/- and 
TLR4-/- macrophages infected with L. amazonensis (MOI 5:1). Infection 
index and mRNAs were quantified by microscopy count and real-time 
RT-qPCR, respectively.  Bars, average ± SEM (n=6-8). Student’s t test. *, 
p<0.05, all knockout macrophages vs WT; **, p<0.05, vs uninfected (0 h). 

TLR2, TLR4 and MyD88-dependet signaling modulates miRNA profile 
of L. amazonensis infected macrophages, interfering in let-7e expression

Fig 5: TLR pathway and let-7e target mRNAs. TLR activation is 
regulated by let-7e-mediated post-transcriptional mechanisms acting 
directly (predicted targets in red) or indirectly (orange) on 
mRNA/protein expression by modulating  molecules involved in 
recognition, adaptors and effector molecules and transcription factors 
(green), regulating the expression of cytokines, chemokines and other 
immunomodulators.

Fig 4: TLR signaling mRNAs differentially 
expressed in response to let-7e inhibition in L. 
amazonensis-infected macrophages. 
Macrophages were transfected with 100 nM 
negative control (NC) or let-7e-5p inhibitor (let-
7e). After 24 h of transfection, cells were 
infected with L. amazonensis (MOI 5:1). 
Comparison of mRNA expression in NC- and 
let-7e inhibitor-transfected cells: upregulated 
(FR>1.2) at 4 h (C) or 24 h (E). (p<0.05,  n=4-6)

Absence of MyD88, 
TLR2 and TL4 signal 
altered Arg1 and Nos2 
levels in infected 
macropages.

Absence of MyD88, TLR2 and TL4 signal 
increase the infectivity in C57BL/6 BMDM.

Let-7e inhibition 
increased transcripts 
related to TLR signaling, 
cytokines and cytokines 
receptors, as Tlr6/7/9, 
Tirap, Traf6, Nfkbib, 
Csf2, Csf3,  Il1r1, Ifnb1 
and Il6ra. 


