Running head: TSFM MUTATIONS AND THEIR THERAPEUTIC OPTIONS	2
TSFM MUTATIONS AND THEIR THERAPEUTIC OPTIONS	2





TSFM Mutations and their Therapeutic Options
Student’s Name
Institutional Affiliations


TSFM Mutations and their Therapeutic Options
The TSFM gene codes for mitochondrial translation elongation factors (EFTs), which form a compound with EFTu (thermo-unstable) that is crucial to the translation of mitochondrial DNA-encoded proteins (Ahola et al., 2014). This gene forms part of the distinct mitochondrial DNA, although the successful translation of these genes is dependent on proteins coded for by both nuclear and mitochondrial DNA (Vedrenne et al., 2012). EF-Tu has a G-protein molecular structure and is useful in promoting the attachment of charged aminoacyl-tRNA to the A-site of the mitochondrial ribosome through a guanosine triphosphate–mediated process (Ahola et al., 2014). In the EFTu-EFT complex, the EFT serves as a nucleotide exchange factor (Ahola et al., 2014). These processes occur during the elongation phase of mitochondrial gene translation (Perli et al., 2019). TSFM mutations result in various manifestations such as autosomal recessive infantile-onset mitochondrial cardiomyopathy, encephalopathies with optic and/or peripheral neuropathy, ataxia, and Leigh syndrome (Perli et al, 2019).
TSFM mutations often influence the effectiveness of the translation of crucial mitochondrial proteins, thereby leading to severe syndromes or diseases. For instance, the c.408_409delGT p. (Leu137Glyfs*24) variant leads to a shift in the translation reading frame of the TSFM transcript, thereby resulting in the introduction of a premature termination codon which is associated with various disease manifestations (Perli et al., 2019). Accordingly, this variant predicts the exchange of a highly conserved leucine residue by phenylalanine, and this substitution may affect the stability of the EF-Ts-EF-Tu complex (Perli et al, 2019). Additionally, mutations in TSFM may affect the C315 location in the EFTs subdomain C of the core domain, which has a structural function (Ahola et al., 2014). These changes affect the stability of the protein because of a less densely packed core and also the positions of both p.D126 and p.F127, which are important for the Tu-Ts complex formation (Ahola et al, 2014). As such, p.C315Y alterations may cause significantly unstable inactive proteins, which when combined with p.Q286X mutation cause severely decreased amounts of EFTs (Ahola et al, 2014).
Therapeutic Options for TSFM Mutations
Due to insufficient knowledge and research, most mitochondrial diseases cannot be directly cured, which has resulted in the use of reproductive treatment alternatives (Craven et al., 2017). Although they do not directly treat TSFM mutations, reproductive alternatives minimize the possibility of fatal or extreme manifestations of these mutations in the progeny of parents who are at risk (Craven et al., 2017). The current reproductive interventions include oocyte donation, whereby an oocyte from a donor who is not at risk for TSFM mutations is exposed to the spermatozoa from the father for fertilization (Craven et al., 2017). Additionally, the fetus can be tested for the possibility of acquiring TSFM mutations through microscopic analysis of the genetic material from the placental tissue or other material in-utero (Craven et al, 2017). Recently, mitochondrial donation has acquired increased attention as an in-vitro mechanism that targets fertilization to avoid the transfer of genetic mutations such as TSFM mutations to the fetus (Craven et al., 2017). In this procedure, the oocyte genetic material from the nucleus of a female with mitochondrial mutation is transferred to an oocyte of a donor who is not at risk (Craven et al, 2017).


References
Ahola, S., Isohanni, P., Euro, L., Brilhante, V., Palotie, A., Pihko, H.,… & Suomalainen, A. (2014). Mitochondrial EFTs defects in juvenile-onset Leigh disease, ataxia, neuropathy, and optic atrophy. Neurology, 83(8), 743-751. https://doi.org/10.1212/WNL.0000000000000716
Craven, L., Alston, C. L., Taylor, R. W., & Turnbull, D. M. (2017). Recent advances in mitochondrial disease. Annual review of genomics and human genetics, 18, 257-275.
Perli, E., Pisano, A., Glasgow, R. I., Carbo, M., Hardy, S. A., Falkous, G., ... & Giordano, C. (2019). Novel compound mutations in the mitochondrial translation elongation factor (TSFM) gene cause severe cardiomyopathy with myocardial fibro-adipose replacement. Scientific reports, 9(1), 1-13.
Vedrenne, V., Galmiche, L., Chretien, D., de Lonlay, P., Munnich, A., & Rötig, A. (2012). Mutation in the mitochondrial translation elongation factor EFTs results in severe infantile liver failure. Journal of hepatology, 56(1), 294-297.
