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Abstract
A crucial factor in controlling protein synthesis in eukaryotic cells is the eukaryotic Initiation Factor 2, which is 

associated with the translational initiation phase. As ocean urchin eggs are fertilised, protein synthesis activity quickly 
increases, which is crucial for the formation of embryonic mobileular cycles. Here, we show that fertilisation causes 
eIF2 to dephosphorylate, which is accompanied by an increase in protein synthesis, and that eIF2 phosphorylation is 
specifically linked to an inhibition of protein synthesis and the arrest of the cell cycle. We verified that dephosphorylation 
of eIF2 is necessary for protein synthesis hobby and mobileular department development after fertilisation by 
microinjecting a phospho-mimetic protein into sea urchin eggs. 
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Introduction
For further information, see the website. A ternary complex is 

created when the three subunits of eIF2 bind both GTP and the initiator 
methionyl-tRNA. At the initiation phase of translation, eIF2 mediates 
the binding of initiator methionyl-tRNA to the ribosomes [1, 2]. Many 
different organisms use the phosphorylation of the eIF2 alpha subunit 
at a conserved serine as a method of controlling translation. The 
enhanced affinity of phosphorylated eIF2 for its alternative guanine 
nucleotide component, eIF2B, results in the sequestration of eIF2B 
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that the eIF2 subunit was phosphorylated at some point during the 
fertilisation of the ocean urchin egg [11]. When eIF2 is phosphorylated 
through the use of a phosphatase inhibitor or by activating a kinase 
signalling pathway, protein synthesis is inhibited, which leads to the 
arrest of the cell cycle. We proved that dephosphorylation of eIF2 is 
necessary for protein synthesis expansion and for the mobileular cycle 
department that monitors sea urchin eggs being fertilised by using a 
phosphomimetic mutant of eIF2. Our findings thus indicate that eIF2 
in sea urchins contributes to the law of protein synthesis, which is 
necessary for the initiation of the primary mobileular department.

Our discovery that eIF2 law is concerned in mobileular cycle 
development during fertilisation in sea urchins is intriguing because 
eIF2 phosphorylation has been particularly identified as a pressure-
triggered event. The physiological role of the eIF2 law has recently 
been investigated in a number of developmental processes, including 
the maturation of mouse meiosis, Caenorhabditis elegans epidermal 
morphogenesis, and aggregation and proliferation of Dyctiostelium 
[12]. Degeneration and growth arrest in mouse embryos result from 
impaired controlled eIF2 dephosphorylation, which is consistent 
with the known role of excessive eIF2 phosphorylation in promoting 
mobileular death.

Many studies show that a subset of mRNAs with upstream short 
open reading frames are preferentially translated in response to eIF2 
phosphorylation, as demonstrated by the use of GCN4 in yeast during 
amino acid deprivation or ATF4 during pressure in humans [13]. 
Similar to this, during Dictyostelium development, chalones mRNA 
translation is enhanced in response to eIF2 phosphorylation. From 
conception until organogenesis, the correct developmental process 
depends on selective mRNA translation. The intricate web of processes 
that coordinate the recruitment of mRNA is still being thoroughly 
researched. Our findings point to novel gene expression regulation 
mechanisms that may involve selective translation via upstream open 
reading frames in early development.

Conclusion
The law that we tested allows for the possibility of selective 

translation inside the post-fertilization manager of gene expression, 
which may be examined using the sea urchin model. Insights into the 
role of eIF2 phosphorylation on global and selective translation in sea 
urchin embryos, and more specifically at the translational controls 
at the fertilisation and early cleavage tiers of embryo development 
will come from an analysis of the mRNAs that can be recruited into 
polysomes before and after fertilisation.
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