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Introduction

Ch a ga s Disea se a n d  Con gen ita l Tra n sm ission

• Chagas disease (CD) is caused by the bloodborne 
protozoan  parasite Trypa nosom a  cruzi (T. cruzi).

• CD is transmitted by tr ia tomine bugs, from m oth er- to-
ba by and by blood transfusion  and organ  
transplan ta tion .

• Congen ita l in fections a ccoun t for over 20 % of new 
cases worldwide.

• The risk of vertica l transmission  is 1- 5 %.
• 40 ,0 0 0  in fected women  of ch ildbearing age live in  the 

United Sta tes, where an  estimated 63- 315 babies 
acquire T. cruzi in fection  from their  mothers per year. 

• The placen ta l syncytiotrophoblasts (SYNs) form an  
effective physica l and immunologica l barrier aga inst 
pa thogens.

• T. cruzi parasites circula ting in  materna l blood can  be 
transmitted to the fetus through the SYNs.

Previous Fin d in gs

• We have found tha t 3D- grown cultures of SYNs exhibit 
morphological and secretory characteristics 
comparable to placen ta l trophoblasts (form syncytia  
and express hormones) and are h ighly resistan t to T. 
cruzi in fection . Silbers tein et a l. Fron. Microbiol.20 21; 
doi:10 .3389 / fm icb.20 21.626370 .

Th e Hum a n  Pla cen ta

Figure 1. Structure of the human placen ta . Adapted from “Immune 
responses a t the materna l- feta l in terface”; Sci Immunol. 20 19; doi: 
10 .1126 / sciimmunol.aa t6114. 

T. cruzi

T. cruzi

Objectives

• Iden tify the defense mechan isms tha t restrict T. 
cruzi placen ta l in fection using a  three- dimensional 
(3D) cell culture system of human 
syncytiotrophoblasts (SYNs).

• Explore the role of Toll- like receptors in  the con trol 
of T. cruzi in fection  of the placen ta .

MethodologyMethodology

Figure 2. Experimenta l workflow for the whole transcriptome analysis of 
2D and 3D- grown SYNs cultures unexposed or exposed to T. cruzi.

Results

Altera tion s in  globa l gen e expression  profiles of 3D 
a n d  2D- grown  SYNs

A

B

Figure 3. (A) Hierarchica l cluster ana lysis of normalized read counts of 
differen tia lly expressed genes between  3D and 2D SYNs unexposed or 
exposed to T. cruzi. (B) Valida tion  of RNA- Seq da ta  by qRT- PCR. mRNA 
quantifica tion  of selected genes carried out by qRT- PCR in  unexposed or 
T. cruzi- exposed 3D SYNs. 
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Results

Figure 4 . Top sign ifican t canonica l pa thways iden tified by IPA in  3D SYNs 
compared to 2D SYNs, in  unexposed and T. cruzi- exposed cultures. The red-
colored bars represen t the - log (B- H p- va lue) ca lcula ted for each pa thway. Only 
pa thways with  z- score ≥ 2 and B- H p- va lue ≥ 0 .0 5 were considered sign ifican t.
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Figure 5. Heatmaps of top differen tia lly expressed genes. Only genes with  log2
fold change ≥ ± 1.5 and p- value ≥ 0 .0 5 were considered sign ifican t. ns: no 
sign ifican t log2 fold change or B- H p- va lues. U: unexposed; TC: T. cruzi- exposed. 
CA: cytosolic adapter protein ; C: cytokines and cytokine receptors; E: enzymes; 
GF: growth factors; TR: transcription  regula tors. 

Toll- like receptors a n d  cytokin es a re com m on  gen es in  th e top 
a ctiva ted  ca n on ica l pa th wa ys
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Figure 6 . 2D SYNs were trea ted with  an ti- hTLR2 (TLR2 blockade) or transfected 
with  TLR3/ TLR7 siRNA mix, followed by T. cruzi in fection . (A) T. cruzi growth over 
time after TLR2 blockade. (B) qRT- PCR mRNA quantifica tion  after TLR2 blockade. 
(C) T. cruzi growth over time after TLR3/ TLR7 siRNA transfection . (D) qRT- PCR 
mRNA quantifica tion  after TLR3/ TLR7 siRNA transfection . *: p ≤ 0 .0 5; **: p ≤ 0 .0 1. 

In h ibition  of TLRs sign ifica n tly decrea ses expression  of 
cytokin es a n d  in terferon s prom otin g T. cr u zi growth
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Model of im m un e respon se m ech a n ism s a ga in st T. cr u zi
m ed ia ted  by Toll- like receptors in  3D- grown  SYNs

SYNs resist in fection  by constitutively expressing pro-
in flammatory molecules and modula ting multiple defense 
mechan isms tha t in terfere with  the parasite’s in tracellular life 
cycle, con tributing to parasite killing and in fection  con trol

Conclusions
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