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Background

Conclusion

The mammalian eucaryotic initiation factor eIF3

Individual eIF3d, e and g silencing increases de novo synthesis of histone H4, 
H2B/H3 and H1 while multiple knock-downs decreases histone versus global
protein synthesis.

Are histone mRNAs less sensitive to disrupted eIF3 complexes for their 
translation?
Multiple subunit inhibitions most likely strongly affect eIF3 integrity and 
impede histone proteins synthesis

Our results suggest that the eIF3 complex is required for histone synthesis
and can activate histone mRNA translation

eIF3 can activate or 
repress translation of 
cap-dependent trans-

cript by direct binding to 
defined RNA structural 

elements.

H4 mRNA was found among eIF3 targets

Jackson et al. 
Nat Rev Mol Cell Biol, 

2010
Hinnebusch et al. 

Annu. Rev. Biochem, 
2014
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eIF3 interacts with several mRNAs 
to regulate their translation
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The eIF3 complex interacts with H1, H2A, H2B, H3 and H4 mRNAs in vivo

eIF3 interacts with histone mRNAs in vivo

Lee et al. Nature (2015)
Lee et al. Nature (2016)  

C-JUN

BTG1

Is eIF3 is implicated in the translation regulation of H4 mRNA?
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Impact of eIF3 subunit inactivation on de novo histone synthesis  

Several eIF3 subunits interact with H4 mRNA
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eIF3c silencing has no effect on de novo histone synthesis

Individual knock-down of eIF3d, e and g strongly increases de novo synthesis of histone 
H4, H2B/H3 but only weakly that of histone H1

 

eIF3 silencing deregulates histone synthesis in vivo 

The eF3 complex interacts in vivo with histone mRNAs

The subunits eIF3c, d, e and g establish direct 
contacts with histone mRNAs 
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Eukaryotic mRNA translation initiation is a coordinated process that requires numerous initiation factors (eIFs) to 
trigger mRNA attachment to the small 40S ribosomal subunit, mRNA scanning and start codon selection as well as 
ribosomal assembly. Recent studies have unveiled a remarkable diversity of ribosome recruitment processes during 
the initiation of eukaryotic mRNA translation.  We have shown that the initiation of translation of histone H4 mRNA 
combined canonical (cap) and viral (no-scanning) initiation strategies (Martin et al., Mol Cell 2011, Nature Com 
2016). The ribosomes are recruited by the initiation factors bound to specific structures in the histone mRNA coding 
region and deposited directly on the initiator AUG codon. This tethering mechanism leads to direct initiation on the 
AUG without scanning of the 5’ untranslated region. Recent work has shown that some subunits of the eIF3 transla-
tion initiation factor ensure selective recruitment of cellular mRNAs to control their expression. The histone H4 
mRNA is one of the mRNAs controlled by eIF3 (Lee et al., 2015, Villa et al., 2013). In higher eukaryotes eIF3 is 
composed of 13 subunits (a to m). We deciphered the eIF3-H4 mRNA interaction and analyzed his role during the 
translation of histone H4.
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H4 mRNA translation initiation : 
a tethering mechanism
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H4 mRNA can be crosslinked to eIF3c, d, e and g in vitro

(see Poster n° 782)

Recombinant eIF3c, d, e and g interact 
directly with histone mRNAs

eIF3e only interacts with H1 mRNA

(see Poster n° 782)

GST-eIF3 recombinant protein interaction  

eIF3 recruits the 43S complex to the eIF4F cap binding complex

Assists 5’UTR mRNA scanning and AUG recognition

Prevents premature joining of the large 60S ribosomal subunit

eIF3 is a multi protein assembly of 800 kDa

Composed of 13 subunits eIF3 (a-m)

PCI/MPN core subunits (a, c, e, f, h, l, k, m)

Peripheral subunits (b, d, g, i, j) 
encircle the 40S subunit
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Simultaneous knock-down of eIF3(c, g) or (d, e) or (c, d, e, g) decreases
de novo histone synthesis
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