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Ephrussi, 1949 — Mutantes “petites”, Saccharomyces

cerevisiae. Os mutantes “petites” apresentam crescimento lento e, somente
crescem em meio de cultura contendo agucares fermentaveis, como glicose. A analise
genética desses mutantes revelou que o fendtipo “petite” ndo era determinado por tipo
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Mitochondrial disorders as windows into an ancient organelle
Scott B. Vafai & Vamsi K. Mootha
Nature 491, 374-383 (15 November 2012)
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Mt RNA transcripts need to be processed, stabilized and translated
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Bacterial vs mitochondrial ribosomes

~7A Resolution

Bacterial (E. coli) Mammalian (B. taurus)
70S ribosome 55S mitoribosome

« TherRNAs: SSU (orange) and LSU (purple)

* Ribosomal proteins: SSU (green) and LSU ( )
«  Mito-specific r-proteins: SSU ( ) and LSU (blue)
Yeast
itorib
Molecular mass 2.3MDa 2.7MDa Mitore
Sedimentation Coefficient 70S 55S 74S
RNA : Protein ratio ~2:1 ~1:2 ~1:1

Rajendra Agrawal’ s group Current opinion in structure biology, Vol 22, 797-803, 2012



Proteins of the large subunit of the mitoribosome
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Translation 1nitiation depends on formylation of Met-tRNAmet
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msc6 and fmtl double mutants are respiratory deficient
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Summary on MSC6

—> 1) Overexpression suppresses
defective translation in an AdT mutant

—> 2) The null mutant presents respiratory
deficiency if combined with fmt/ mutant

—>3) The respiratory deficiency of the
double mutant msc6, fmtl 1s suppressed
by mIF-2 excess.
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Assembly

Fig. 3. Feedback control of Cox1 synthesis. The COX1 mRNA is the target of two transla-
tional activators, Pet309 and Mss51. The membrane-associated protein Mss51 probably
binds to the COXT mRNA at its 5'-UTR region. Moreover, it binds the newly synthesized
Cox1 protein and stabilizes it together with a number of other assembly factors. As long
as unassembled Cox1 and these assembly factors are bound to Mss51, Mss51 cannot stim-
ulate translation of COX1. Only upon assembly of Cox1 with other subunits of the cyto-
chrome c oxidase complex is Mss51 released to activate COX1 translation.
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Atp6 and Atp8

Atp6 and Atp8

Fig. 5. Feedback control of Atp6 and Atp8 synthesis. Atp6 and Atp8 represent two subunits
of the F, part of the mitochondrial F,F;-ATPase. Their synthesis is strongly stimulated in
the presence of F; pre-complexes which exclusively consist of nuclear encoded subunits.
Mutants that fail to produce or assemble F; subunits produce only low amounts of Atp6
and Atp8. Overexpression of the translational activator Atp22 relieves this block suggest-
ing that Atp22 is - directly or indirectly - activated by the presence of F; precomplexes.
This regulatory feedback loop adapts the levels of mitochondrially encoded Atp6 and
Atp8 to the levels of assembled nuclear encoded subunits of the ATPase.
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Recoded nATPS
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Growth of aep3 mutants in the presence of n4ATPS
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FIGURE 6. Aep3p stimulates the binding of Met-tRNA}<, but not fMet-
tRNAM=t, to ymIF2. Each filter binding assay contained 7 pmaol of ymIF2 and
increasing amounts of MBP-Aep3p fusion protein with either 5 pmol of
[F5s1fMet-tRNAME (O) or 4 pmol of [**5]Met-tRNAM=! (@). Nonspecific binding
to the filters in the absence of protein was subtracted. Results shown are the
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Restoration of mitochondrial translation in aep3 mutants by
nATPS
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Rescue of respiratory capacity of aep3 mutants by nATPS§8-22
depends on a secondary mutation

Aaep3 + nATP8
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Conclusions of Aep3p trifunctional:
—> 1) Stabilizes ATP6/8 transcripts
—> 2) Interacts with IF-2 — synthetic respiratory with Afmtl

-=> 3) Aep3p is specifically required for ATPS translation
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