
Abstract

Trypanosoma cruzi currently infects 6 to 7 million people worldwide, causing Chagas disease, which, when symptomatic, is characterized by cardiomyopathy, 
digestive system failure, or both. Trypanosomatids’ genes are transcribed as polycistronic pre-mRNAs, which are individualized by SL trans-splicing, by the addition 
of a spliced leader sequence (SL-RNA) to each ORF in these pre-mRNAs. SL trans-splicing is carried out by the spliceosome, which is composed of a core of 5 
ribonucleoproteins (RNPs) and several regulatory proteins conserved among trypanosomes and other eukaryotes. However, details on the function and activity of 
specific proteins in trypanosomatids' spliceosomes remain largely unexplored. Previously, we analyzed the T. cruzi spliceosome by mass spectrometry. The present 
work intends to characterize two of the detected proteins, TcRRM (TcCLB.510143.80) and TcHEL67 (TcCLB.506213.120), which are orthologous to the human SF3b4 
and DDX3X proteins, respectively. In humans, these proteins participate in several cellular processes, including pre-mRNA splicing regulation. We overexpressed 
the TcRRM and TcHEL67 proteins in T. cruzi epimastigotes, and used CRISPR-Cas9 to edit their coding sequences. We analyzed the variations in splicing efficiency of 
endogenous α-tubulin, GAPDH and Poly-A polymerase transcripts by RT-qPCR. Using immunofluorescence, we confirmed that the TcRRM and TcHEL67 proteins 
localize within the parasite's nucleus. Besides, immunoprecipitation assays showed that TcRRM seems to be associated to U2, U5 and U6 spliceosome snRNAs, 
while TcHEL67 do not show any strong association. Our findings suggest that the TcRRM and TcHEL67 proteins may have a role in regulating splicing in T. cruzi 
epimastigotes. We intend to further explore the results by in vitro splicing assays, and use CLIP-seq to check for RNA association for these proteins.
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Perspectives:
❑ In vitro splicing assays;
❑ CLIP-seq (RNAs association).
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step is decisive in determining which 5′ and 3′ exon will

ultimatelybespliced together; recent dataindicatethat reg-

ulation of exon inclusion or skipping during several alter-

native splicing events occurs during the switch from a

cross-exon to cross-intron complex (House and Lynch

2006; Bonnal et al. 2008; Sharma et al. 2008). Recently,

exon-defined complexes were shown to contain not only

U1 and U2, but also the U4/ U5.U6 tri-snRNP and evi-

dencewasprovided that it ispossible for an exon-defined

complex tobeconverted directly into across-intron Bcom-

plex (Schneider et al.2010b).Thesedatasuggest that multi-

plepathways leading from an exon-defined complex to an

intron-defined spliceosome likely exist and that, although

splice site pairing generally occurs during A complex for-

mation (Lim and Hertel 2004), in some instances it can

potentially occur at an even later stage of spliceosome

assembly.

4 A DYNAMIC NETWORK OF RNA-RNA

INTERACTIONSIN THESPLICEOSOME

AND THECATALYTIC ROLEOF RNA

During spliceosomeassembly, an intricateRNA–RNA in-

teraction network is formed that is extensively rearranged

during catalytic activation of thespliceosomeand thecat-

alytic stepsof splicing (reviewed by Nilsen 1998). Whereas

RNA-RNA secondary interactions in the spliceosome are,

for the most part, well-characterized, information about

the nature and dynamics of RNA tertiary interactions is

scarce. Thus, conformational rearrangements in the RNA

Figure 1. (Continued) (B) Conserved sequences found at the5′ and 3′ splicesitesand branch siteof U2-typepre-
mRNA intronsin metazoans and budding yeast (S. cerevisiae). Y ¼ pyrimidineand R¼ purine. Thepolypyrimi-
dinetract isindicated by (Yn). (C) Canonical cross-intron assembly and disassembly pathwayof theU2-dependent

spliceosome. For simplicity, the ordered interactions of the snRNPs (indicated by circles), but not those of
non-snRNP proteins, are shown. The various spliceosomal complexes are named according to the metazoan no-
menclature. Exon and intron sequencesareindicated by boxesand lines, respectively. Thestagesat which theevo-
lutionarily conserved DExH/ D-box RNA ATPases/ helicases Prp5, Sub2/ UAP56, Prp28, Brr2, Prp2, Prp16, Prp22
and Prp43, or theGTPaseSnu114, act to facilitateconformational changesareindicated. (D) Model of interactions

occurring during exon definition.
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Figure 2. Protein composition and snRNA secondarystructuresof themajor human spliceosomal snRNPs.All seven
Sm proteins(B/ B’, D3, D2, D1, E, F, and G) or LSm proteins(Lsm2-8) areindicated by “Sm” or “LSm” at thetop of
theboxesshowingtheproteinsassociated with each snRNP. TheU4/ U6.U5 tri-snRNPcontainstwo setsof Sm pro-
teinsand oneset of LSm proteins.
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Cis-splicing
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• U2 branchpoint recognition;

• Homologs: humans, plants, 
mice, Xenopus;

• 2 consecutive RRM 
domains.

• DEAD-box helicase;

• RNA-protein complex
remodeling;

• Similar motifs
composition.


	Slide 1

