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 The last stage of translation cycle is ribosome recycling which occurs after completed polypeptide 

is released. This step comprises dissociation of 60S ribosomal subunit, followed by tRNA and mRNA 

removal from the 40S-tRNA-mRNA post-termination complex. However, in some cases unrecycled 40S 

subunit is able to resume scanning on the same mRNA and initiate translation at the next start codon, thus 

resulting in translation reinitiation. 

 As previously shown in a reconstituted mammalian system, eukaryotic translation factor eIF2D 

and a heterodimer of two oncoproteins, MCT-1 and DENR, can operate with tRNA in the ribosomal P-

site in two different modes, either stabilizing its binding to a non-canonical 48S initiation complex, or 

facilitating its removal from the post-termination 40S subunit followed by mRNA dissociation. However, 

the precise role of these proteins in living cells remained unclear. 

 Using in vitro translation systems prepared from S.cerevisiae mutant strains, we demonstrated that 

yeast orthologs of eIF2D, MCT-1 and DENR (TMA64, TMA20 and TMA22, respectively) prevent 

illegitimate reinitiation at the 3’ untranslated regions of reporter mRNAs, and reduce reinitiation on 

mRNAs with uORF. Here we discuss how the recently solved X-ray and cryo-EM structures of the human 

MCT-1/DENR or eIF2D on the 40S ribosomal subunit provide mechanistic insights into this activity. 

 C-terminal regions of eIF2D and DENR contain SUI1 domain, which is also present in SUI1/eIF1, 

a factor controlling stringency of AUG recognition during translation initiation. Structural data indicate 

that, similarly to eIF1, the SUI1 domains of DENR and eIF2D are positioned in the P-site, modulating 

tRNA binding and codon-anticodon interaction. Other portions of the eIF2D or MCT-1/DENR molecules, 

including DUF1947 and PUA domains, provide an interface for tRNA CCA-end binding and occupy 

landing sites for canonical translation initiation factors eIF2 and eIF3 on the 40S subunit. 



 Based on these data, we proposed a model of how eIF2D (TMA64) and MCT-1/DENR 

(TMA20/TMA22) control translation reinitiation by forcing 40S recycling and preventing binding of 

eIF1, eIF2 and eIF3 to the post-termination 48S complex. 
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