
Supplemental Table S1. Abbreviation list 

Abbreviation Definition 

DNMT DNA methyltransferase 

DNMTi DNA methyltransferase inhibitor 

PTHM Post-translational histone modification 

ncRNA non-coding RNA 

siRNA small-interfering RNA 

miRNA micro-RNA 

lncRNA long-non coding RNA 

piRNA piwi-RNA 

circRNA circular RNA 

HDAC Histone desacetylase  

HDACi Histone desacetylase inhibitor 

HAT Histone acetyltransferase 

HMT Histone methyltransferase  

HMTi Histone methyltransferase inhibitor 

HDM Histone desmethylase 

HDMi Histone desmethylase inhibitor 

TgIST T. gondii inhibitor of STAT1 transcriptional activity

STAT-1 Signal Transducer and Activator of Transcription 1

Mi-2/NuRD Mi-2/nucleosome remodeling and deacetylase

TEEGR Toxoplasma E2F4-associated EZH2-inducing gene regula-

tor

EZH2 Enhancer of zeste 2 polycomb repressive complex 2 Subu-

nit

PI3K/AKT/mTOR phosphoinositide 3 kinase /Akt/mammalian (or mechanis-

tic) target of rapamycin

UHRF1 ubiquitin-like containing PHD RING finger domain

ROP16 Ropthry 16

CCNB1 Cyclin B1 gene

TLR Tool-like receptor

JAK/STAT Janus kinase/signal transducers and activators of tran-

scription

CX3CL1 C-X3-C Motif Chemokine Ligand 1

GP130 Glycoprotein 130/interleukin 6 signal transducer

ABCB1 ATP-binding cassette transporters

CREB1 cAMP responsive element binding protein 1

CREM cAMP Responsive Element Modulator Signaling 1

SOCS1 suppressor of cytokine Signaling 1

DET-1 light-mediated developmental protein

CAV-1 Caveolin-1

ATF2 Activating transcription factor 2

PfEMP1 P. falciparum erythrocyte membrane protein-1

PKA-R cAMP-dependent protein kinase

CIS Cytokine-inducible Src homology 2-containing

SIRT1 Sirtuin-1

IκBα NF-kappa-B inhibitor alpha

Cells lineages 



293FT  Human embryonal kidney cells 

293-T-Rex  293 cells that express the tetracycline repressor protein 

 2fTGH  Human fiborsarcoma 

3D4/21  Porcine alveolar macrophages cells 

603B  Normal mouse biliary epithelial cells 

ARPE19   Human retinal pigment epithelium 

BeWo  Human trophoblast cell line 

BL20  Bovine lymphosarcoma cell line 

BL3  Bovine B lymphosarcoma cell line 

BMDM Bone marrow-derived macrophages 

BMEC-1 Human bone marrow microvascular endothelial cell line 

BV2  Murine microglial cells 

Caco-2  Human colon adenocarcinoma 

DC2.4  Mouse dendritic cell line 

FHs 74 INT  Human colon cell line 

GEO  Gene expression omnibus 

H69  Human colangiocyte cell linage 

HBE  Human brain endothelial cells 

HCT-8   Human ileocecal adenocarcinoma 

HEK293T   Human kidney cancer cell line 

HEK-Blue IFN-γ cells  Human HEK293 cells - IFN-γ reporter cells 

HeLa  Human cervical adenocarcinoma cells 

HFF  Human foreskin fibroblast 

HIBEpiC  Human intrahepatic biliary epithelial cells 

HT-29  Colon adenocarcinoma cell line 

IEC4.1  Murine intestinal epithelial cell line 

Jukart T lymphoblast 

L6  Rat skeletal muscle cells 

mICcl2  Intestinal crypt epithelial cell 

 MIO-M1  Human Muller cells 

muINTEPI  Murine intestinal epithelial cell line 

PK-15  Porcine kidney epithelial cells 

RAW264.7  Murine leukemia macrophage cell line 

RBC  Red blood cells 

SK-N-MC  Human neuroepithelioma cell 

SW480  Human colon adenocarcinoma 

TBL20 Bovine lymphosarcoma cell line infected by T. annulata 

TBL3 Bovine lymphosarcoma cell line infected by T. annulata 

THP-1 Human monocyte 

 U-118MG  Human astrocytic cell line 

 U3A  Human fibrosarcoma 

U87, U118  Human glioma cell lines 

VERO cells  African green monkey kidney epithelial cells 

WERI-Rb-1  Retinoblastoma cell line 

 



Supplemental Table S2. Studies that modulate the epigenetic pathways interfered by parasites. 

Parasite Model Parasite action Chemical Analogous 

chemical in 

clinical trial 

Mechanism Target Outcome Ref. 

C. parvum H69 cells  Decrease let7i  Anti-let7i  No Increase let7i TLR4 mRNA Increase TLR/NFkB pathway; 

Decrease parasite burden  

[11] 

C. parvum H69 cells  Decrease let7i  let7i precursor No Increase let7i SNAP23 mRNA Increase exosome release [19] 

C. parvum HCT8 cells Decrease let7i  let-7i precursor  No Increase let7-i SIRT1 mRNA Decrease SIRT1 [20] 

C. parvum H69 cells  Decrease mir-98 miR-98 precursor No Increase miR-98 CIS mRNA Increase NFkB pathway [15] 

C. parvum H69 cells Decrease mir-98 miR-98 precursor No Increase miR-98 SOCS4 mRNA Increase STAT-3 and STAT-6 

fosforilation 

[16] 

C. parvum H69 and Jurkat 

cells 

Decrease mir-513 miR-513 precursor No Increase miR-513 B7-H1 mRNA Decrease Jurkat apoptosis  [13] 

C. parvum H69 and Jukart 

cells  

Decrease mir-221  miR-221 precursor No Increase miR-221 ICAM-1 mRNA Decrease adherence of Jurkat 

cells 

[17] 

C. parvum HCT8 cells Increase mir-942; de-

crease IFI27 

miR-942-5p inhibitor No Decrease miR-942-5p IFI27 mRNA Increase IFI27; Increase apop-

tosis; Decrease parasite bur-

den 

[37] 

C. parvum HCT8 cells  Increase ciRS-7;  ciRS-7 vector No Increase ciRS-7 miR-1270 Decrease miR-1270; Increase 

RELA and NFκB pathway 

[37] 

C. parvum HCT8 cells Decrease mir-1270; miR-1270 SiRNA No Decrease miR-1270 RELA mRNA Increase RELA and NFκB 

pathway 

[33] 

C. parvum IEC4.1 cells Increase lncRNA Nos-

trill 

Nostrill No Increase Nostrill; in-

crease association NFκB 

to ifr7 promoter 

IRF7 gene Increase IRF7 [34] 

C. parvum IEC 4.1 and enter-

oids  

Increase lncRNA 

NR_045064  

NR_045064 SiRNA No Decrease NR_045064; 

Decrease 

WRD5/P300/H3K4 me-

thyltransferase to NOS2 

and CSF2 promoter  

NOS2 and CSF2 

genes 

 Decrease H3K4me1; Decrease 

NOS2 and CSF2  

[26] 

C. parvum IEC4.1 cells Increase lncRNA 

XR_001779380  

SiRNA XR_001779380 No Decrease XR_001779380 Stat1/Swi/Snf 

complex 

Decrease NO2  [31] 

C. parvum HCT8 cells  Increase H3K9me3 

mark 

SiRNA PMDR1 No Decrease PRDM1/G9a in 

IL33, SLC7A8, LRP5 pro-

moter 

IL33, SLC7A8, 

LRP5 genes 

Decrease IL33, SLC7A8, LRP5 [32] 

P. falciparum RBC  Translocation of 

miRNA from host to 

parasite 

miR-150-3p/ miR-197-

5p mimic 

No Increase miR150-

3p/miR-197-5p  

PfApicortin 

mRNA 

Decrease PfApicortin and par-

asite burden 

[57] 

P. falciparum RBC  Translocation of 

miRNA from host to 

parasite 

miR-451 mimic No Increase miR-451 PKA-R mRNA Decrease reproduction and 

parasite burden 

[47] 

P. falciparum RBC  Increase EV secretion 

containing mR-451/ 

miR-140 

miR-451/-140 mimic No Increase miR-451/miR-

140 

PfEMP1 mRNA Decrease var genes expression [52] 



P. falciparum C57BL/6J mice in-

jection 

Increase mir-155 AAV8 miR-155  No Increase miR-155 IFNγ pathway Increase host protection [39] 

T. gondii DC2.4; RAW264.7 

cells 

Increase miR-155 in 

DC2.4 cell exosomes  

miR-155 mimic No Increase miR-155 SOCS1 mRNA Macrophage M1 polarization; 

Decrease parasite prolifera-

tion 

[121] 

T. gondii Human macro-

phage  

Increase miR20a  Anti - miR20a  No Decrease miR-20a Apoptosis Increase apoptosis [96] 

T. gondii C57BL/6J mice 

macrophage  

Decrease miR-187 miR-187 mimic No Increase miR-187 NFKBIZ mRNA  Increase IL-12 [104] 

T. gondii BV2, U87 cells  Increase miR-21 in 

BV2 cell exosomes   

Anti-miR21 RG012 Decrease miR-21 FoxO1 mRNA Decrease FoxO1 and p27; De-

crease U 87cells proliferation 

[148] 

T. gondii HFF; THP-1 cells  Increase lncRNA 

NONHSAT022487 

ShRNA NON-

HSAT022487  

No Decrease NON-

HSAT022487 

UNC93B1 Increase UNC93B1; Increase 

IL-12, IL-1β, IFNγ,TNFα 

[94] 

T. gondii RAW264.7 cells Decrease histone 

modifications and 

IFN-γ-responsive 

genes expression 

TSA Vorinostat; 

Valproic acid; 

Romidepsin; En-

tinostat (MS-

275); Sodium bu-

tyrate 

Decrease histone 

deacetylation 

IFNγ induced 

genes 

No change in HDAC activity 

and IFNγ genes expression 

[110] 

T. gondii BMDM cells Decrease histone acet-

ylation and IFN-γ-re-

sponsive genes ex-

pression 

Sodium butyrate and 

MS-275  

Vorinostat; 

Valproic acid; 

Romidepsin; En-

tinostat (MS-

275); Sodium bu-

tyrate 

Decrease histone 

deacetylation 

HDAC Increase H2A/E and CIITA [75] 

T. gondii HFF; HEK293 cells Decrease IFN-γ re-

sponsive genes ex-

pression 

TSA, MC1568, MS-275, 

and sodium butyrate 

Vorinostat; 

Valproic acid; 

Romidepsin; En-

tinostat (MS-

275); Sodium bu-

tyrate 

Decrease histone 

deacetylation 

IFNγ induced 

genes 

No change in IFNγ genes ex-

pression 

[85] 

T. gondii 3D4/21; PK-15 cells  Increase HDAC2 and 

histone Decrotonyla-

tion 

HDAC2 SiRNA Vorinostat; 

Valproic acid; 

Romidepsin; En-

tinostat (MS-

275); Sodium bu-

tyrate 

Decrease histone 

deacrotonylation 

HDAC2 Increase crotonylation, NFκB, 

and cell proliferation via 

PI3K/AKT 

[118] 

T. gondii Wistar rats  Hypomethylation of 

Avp gene in MePD 

L-methionine L-methionine; 

SAMe 

Global hypermethyla-

tion 

AVP gene Restore normal behaviour  [84] 

T. annulata TBL3 cells Increase miR-155 Anti-miR- 155 Cobomarsen 

(MRG-106) 

Decrease miR-155 DET1 Increase DET1; decrease cell 

proliferation 

[69] 

T. annulata TBL20 cells Increase miR126-5p Anti-miR126-5p  No Decrease miR126-5p JIP2 Decrease MMP9 [71] 
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