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Abstract

Regulation of the mitochondrial respiratory chain biogenesis is a matter of great interest because of its
implications for mitochondrial disease. One of the mitochondrial disease genes recently discovered
associated to encephalopathy and mitochondrial complex 1 (clll) deficiency is TTC19. Our study of
TTC19-deficient models, has led us to propose a post-assembly quality control role or 'husbandry'
function for this factor that is linked to Rieske Fe-S protein (UQCRFS1). UQCRFS1 is the last
incorporated clll subunit, and its presence is essential for enzymatic activity. During UQCRFS1
assembly, the precursor is cleaved and its N-terminal mitochondrial targeting peptide (MTS) remains
bound to the complex, between the two core subunits (UQCRC1 and UQCRC2). Due to this fact, the 78-
amino acids of the N-terminus were considered to be the 11th mammalian clll structural subunit.
However, our data indicate the production of several different size UQCRFS1 N-terminal fragments upon
import and assembly. In addition, in the absence of TTC19 there is a prominent accumulation of these
UQCRFS1-derived N-terminal fragments that proved to be detrimental for clll function. These findings
open the possibility to discuss some of the pre-conceived ideas around UQCRFS1 processing and
assembly and its importance for the regulation of clll activity and biogenesis.
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