Hidden aberrant transcripts in TTC37 cause —
Trichohepatoenteric syndrome (THES)
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Inroduction: Trichohepatoenteric S\;ndrome is a rare, progressive, multisystemic and autosomal recessive enteropathy, caused by
pathogenic variants in the TTC37 or SKIV2L genes. THES is a congenital disease presenting with early-onset severe intractable diarrhea
in born infants, characterized by facial dysmor-phism, growth failure, immune disorders, and early onset of severe liver cirrhosis in
some patients [1-3]. Together with two copies of Ski8p, the proteins coded by these genes form the superkiller complex (SKic) that
functions as the cofactor of cytosolic exosome, responsible for degradation of aberrant mRNAs [4]. In this paper we present the first
case of THES in Brazil caused by new pathogenic variants in the TTC37 gene.

Results: Whole exome analysis was performed and revealed the variant p.GIn1411* in
heterozygosis in the TTC37 gene. This new variant was confirmed by Sanger sequencing in
the patient and in her mother. Considering that THES is an autosomal recessive disease, we
tried to find out the second variant responsible for the symptoms in the patient. A WGS
was performed but no additional information regarding the second variant could be
obtained. Therefore, we investigated TTC37 gene expression in total RNA from white blood
cells from the patient, his mother and his father. By using long range PCR with primers
spanning almost the entire mRNA of TTC37 (5201 bp), two aberrant transcripts were
detected, lacking 4.932 and 4.766 bp, from exons 3 to 43 at different regions
(NM_014639.4:r215_r4995del and NM_014639.4:r217_r5163del). The aberrant transcripts
were also shown to be expressed in the RNA from the father (Figure 1A-C).
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FIGURE1 | (A)TTC37 gene molecular structure showing the exons (boxes) and introns (lines) and the spliced regions in the aberrant transcripts.
(B) The sequences show the breakpoint of the deletions (red arrow) observed in one allele of the patient in the mRNA of the TTC37. (C) Aberrant
transcripts carried by the patient and the father. (D) Immuncblotting analysis of TTC37 protein in the serum. [Colour figure can be viewed at
wileyonlinelibrary.com]
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Conclusion: In THES, the clinical diagnosis is challenging. Our findings suggest that although the patient has one pathogenic exonic variant
(p.GIn1411%*) from the maternal allele, she carries also an aberrant splicing transcript of paternal origin, which probably leads to the
production of a normal protein, which is secreted to the circulation in higher amounts than normal. Therefore, these variants together
appear to be sufficient for the appearance of clinical manifestations, but with less severity in relation to pathogenic variants in
homozygous or compound heterozygous individuals

References:1. R. Tomecki, K. Drazkowska, K. Kobylecki, and A. Tudek, “SKIComplex: A Multifaceted Cytoplasmic RNA Exosome Cofactor inmRNA Metabolism With Links to
Disease, Developmental Processes,and Antiviral Responses,” WIREs RNA 14, no. 6 (2023): e1795, https://doi.org/10.1002/wrna.2. A. Fabre, C. Martinez-Vinson, O. Goulet, and C.
Badens, “SyndromicDiarrhea/Tricho-Hepato-Enteric Syndrome,” Orphanet Journal of RareDiseases 8, no. 5 (2013), https://doi.org/10.1186/1750-1172-8-5.3. A. Fabre, A. Breton,
M.-E. Coste, et al., “Syndromic (Phenotypic)Diarrhoea of Infancy/Tricho-Hepato-Enteric Syndrome,” Archives ofDisease in Childhood 1 (2014): 35-38.4. T. Zidan, A. Awashra, A.
Nouri, and L. Abu Alya, “Case Report onTricho-Hepato-Enteric Syndrome: The SKIC3 Gene in Focus,” Cureus16, no. 4 (2024): e58015.5. J. L. Hartley, N. C. Zachos, B. Dawood, et
al., “Mutations in TTC37Cause Trichohepatoenteric Syndrome (Phenotypic Diarrhea ofinfancy),” Gastroenterology 138, no. 7 (2010): 2388-2398. 5. Hidden Aberrant Transcripts
in TTC37 Cause Trichohepatoenteric Syndrome. Clin Genet. 2024 Oct 10. José Francisco da SilvaFranco, Raquel Ledo Neves, Alef Nascimento Menezes, Beatriz Ribeiro Nogueira,
Caio Perez Gomez, Jodo Bosco Pesquero. First published: 10 October 2024.

Financial support: FAPESP (process 2020/14635-1)



