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The aim: investigation of the effects of the introduced
mutation and specification the features of HsaIF2.
Motivation: unknown pathogenic mechanism of the MEHMO syndrome missense variant I222T
mutation in the human (Hsa) IF2γ subunit which is a part of translation initiation factor 2 (e/aIF2) in
eukaryotic and archaeal protein synthesis.

Methods:
• Mutations were introduced by QuikChange

method and verified by Sanger sequencing.
• Recombinant proteins were synthesized using the

E. coli BL21(DE3) strain, and purified by series of
chromatography.

• SPR method was used to measure the kinetics of
the proteins interaction in vitro.
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Results

The corresponding mutation
(I181T) in the archaeal SsoIF2γ
subunit has didn’t change
structure of the SsoIF2γ and its
affinity to SsoIF2β. The analysis
of the human βγ interface in
theoretical model has shown
that such interface is less
accessible to the solvent in
contrast with the SsoIF2βγ. β-subunit

γ-subunit

Ile222 Ile181/Thr181

A) The interface between β (orange) and γ (slate blue)
subunits in the human IF2 fragment (HsaIF2βγ WT) model
was builded by O.S. Nikonov

B) Superposition of the wild-type (I181 – in cyan) and the
mutant (T181 – in yellow) I181T SsoIF2γ (blue) structure
regions defining SsoIF2β (orange) subunit binding
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Analyte

Ligand
SsoIF2γWT SsoIF2γI181T SsoIF2γG197Y SsoIF2γI181T/G197Y

Sceβ 30,30 ± 0,22 35,20 ± 0,25 1,64 ± 0,02 11,80 ± 0,19
Hsaβ 1,24 ± 0,01 80,80 ± 0,53 2,78 ± 0,06 23,30 ± 0,17
Ssoβ 0,59 ± 0,05 1,07 ± 0,01 0,11 ± 0,01 0,48 ± 0,03

KD, nM

Sce – Saccharomyces cerevisiae, Hsa – Homo sapiens, Sso – Saccharolobus solfataricus

Results

We established the effects of the studied mutations at the interaction sites between the proteins:

(1) replacement of Ile181Thr in SsoIF2γ impairs binding to HsaIF2β; 
(2) replacement of Gly197Tyr improves the interaction of SsoIF2γ with SceIF2β, HsaIF2β, and 

SsoIF2β; 
(3) both mutations Gly197Tyr and Ile181Thr in SsoIF2γ improve the interaction with SceIF2β, 

HsaIF2β



Conclusion
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The stronger disrupting effect of the I181T amino acid substitution was in the interaction with the
human beta-subunit.

The positions of the alpha helix, which mediates interaction between the two subunits, differs in
the human and the archaeal beta-subunits. In the archaeal protein it is at the N-terminal, while in
humans it is in the middle of the protein. Probably these sites are unstructured in solution, and take
on the alpha helix structure only after binding with the gamma-subunit. Thus, the archaeal N-terminal
site has more degrees of freedom and can adapt to new conditions caused by the mutation, in
contrast to the human beta-subunit site, which is located in the middle of the polypeptide chain and
has more steric restrictions.
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The study identified new potential features of the interaction between the beta- and gamma-
subunit of the human translation initiation factor 2.
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