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This brief note is devoted to highlight the possible, remarkable
role that epiproteomics might play in paleoanthropology following,
in an analogical way, the same contextual role played by epigenetics,
with which should profitably cooperate.
Epigenetics is the study of heritable phenotypic changes which
arise without changes of genomic sequence, but mainly through
environmental influences which give rise to a variability in the gene
expression. The chief molecular mechanisms with which epigenetic
phenomena take place, are in the context of reversible covalent
chromatin modifications, amongst which are DNA methylations,
histone acetylations and miRNA (that regulates just gene expression)
modifications. Furthermore, epigenetic mutations (above all, DNA
methylations), most of which are reversible, have also a greater rate
than genetic ones, due to the major sensibility on environmental
conditions by the former which stress gene expression [1-4].
Epigenetic transformations account for the differences between
primates and humans which share commonly about 99% of DNA,
and has also contributed to domestication of animals. Epigenetic data
have shown that above all methylations processes have contributed to
phenotypic variations during human evolution, having acted more on
gene expression rather than on protein sequences. Nevertheless, if one
limits to consider only these outcomes, some incongruities may stand
out by the comparison between some primates (like orangutans) and
humans. Furthermore, there also exist gene sequences of primates
and humans, lying at the protein level, having epigenetic diversities
[3-5].
As epigenetics plays a very crucial role in the phenotypic
manifestations from the genotype, it is obvious that protein
formation – which is more dynamical than gene phenomenology –
is closely related to epigenetic mutations. Likewise to genomics, the
study of expression, interaction and communication (or information
exchange) of all proteins contained into a cell, is said to be proteomics.
Moreover, the analogical parallel to the pattern of epigenetics
gives rise to the so-called epiproteomics meant as the study of the
effects, as consequences, of the influences of environment (posttranslational modifications, in short PTMs) in the protein formation
from proteotype (analogous to genotype), which may be heritable
as epigenetic marks for those related genomic traits epigenetically
influenceable. In particular, we recall that proteins are fundamental
for the working of memories, some of which operate just in a
similar manner to viral mechanisms [6] as well as they may modify
RNA. Early fetal brain development is a highly complex and tightly
regulated process. Consequently, small alterations can lead to severe
phenotypes such as cortical malformations, epilepsy and intellectual
disability. Further, structural and functional brain alterations are
reflected in the protein composition of cerebrospinal fluid.
So, to sum up, epigenetics refers to a “heritable” phenomena in
which the phenotypic changes are independent of DNA sequence,
while epiproteomics is the Post-Translational Modifications (PTMs)
that involve histone acetylations, SUMOylations, phosphorylations
and ubiquitinations. In turn, the PTMs might regulate various
biological processes by means of the modulation of chromosomal
structures or regulating the binding of chromatin [7]. Histone
methylation is a dynamic process with a key role in development
and differentiation. Aberrant levels of histone methylation are likely
to play a causal role in tumorigenesis. The outcomes of methylation
on histones are highly context dependent and can be associated
with different gene expression status. Histone methylation is then
intimately associated with transcriptional regulation by influencing
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chromatin architecture, recruiting transcriptional factors, interacting
with initiation and elongation factors, hence affecting RNA processing
[8]. The epiproteomics studies therefore all the Post-Translational
Modifications (PTMs) regarding the proteins of a cell or organism
[9].
However, proteins are amongst the major promoters and
regulators of biological processes; their identity and function are
defined by the unique sequence of amino acids which structure them,
and may elicit multiple functions on the basis of their interaction
with other proteins. Therefore, it is of central interest in biology to
determine the interactions and cooperation of proteins (whose set is
said to be proteome) as a function of cell state. Thus, protein-protein
interactions (whose net is said to be interactome) play an essential
role in many biological processes in livings systems; current research
indicates too that alterations in the interactome network are relevant
for many human diseases including neurodegeneration. Most human
diseases involve changes in the composition or functions of proteins
in one form or another: for instance, as has already been said,
structural and functional brain alterations are also reflected in the
protein composition of cerebrospinal fluid.
Proteome stronger depends on environmental influences, is
time-dependent and more cell-specific than genome. It is important
and useful to define a protein expression pattern as the main outcome
of the phenotype, varying by Post-Transcriptional Modifications
(PTMs). Functional and expressive proteomics tries to study
structure and functions of expressed proteins of a cell or tissue.
Proteins are however much more liable to environmental conditions
and variations than gene sequences. Furthermore, it is very important
to determine, where is possible, protein families, their formation and
phylogenetic evolution which seems to play a stronger role than that
of genome code, in giving rise families and super-families of proteins
[10-12].
It is therefore relevant and fruitful to consider epigenetics and,
above all, epiproteomics as applied to paleoanthropology to study
human evolution, and vice versa. Indeed, proteomics should be taken
into account besides and jointly to epigenetics, in that there exist
proteins which are not predictable on the basis of genome sequences
only, as well as it is able to consider also that key intercellular
signalling closely related with gene expression and cell phenotype.
In conclusion, epigenetics and epiproteomics should give valuable
insights to paleoanthropological research [13,14].

REFERENCES
1. Moore DS. The Developing Genome. An Introduction to Behavioural
Epigenetics. Oxford University Press, Oxford, UK. 2015. ISBN 9780199922345. https://tinyurl.com/y7bp59cj
2. Arrowsmith CH, Bountra C, Fish PV, Lee K, Schapira M. Epigenetic protein
families: a new frontier for drug discovery. Nat Rev Drug Discov. 2012 Apr
13;11(5):384-400. doi: 10.1038/nrd3674. PMID: 22498752.
3. Dupont C, Armant DR, Brenner CA. Epigenetics: Deﬁnition, mechanisms
and clinical perspective. Semin Reprod Med. 2009 Sep 27;(5):351-7. https://
tinyurl.com/y9t6odgn
4. Hernando Herraez I, Prado Martinez J, Garg P, Fernandez Callejo M, Heyn
H, Hvilsom C, Navarro A, Esteller M, Sharp AJ, Marques Bonet T. Dynamics
of DNA methylation in recent human and great ape evolution. PLoS Genet.
2013;9(9):e1003763. https://tinyurl.com/ybdm74q5
5. Dickins TE, Rahman Q. The extended evolutionary synthesis and the role of
soft inheritance in evolution. Proc Biol Sci. 2012 Aug 7;279(1740):2913-21.
doi: 10.1098/rspb.2012.0273. Epub 2012 May 16. PMID: 22593110; PMCID:
PMC3385474.

International Journal of Proteomics & Bioinformatics
6. Pastuzyn ED, Day CE, Kearns RB, Kyrke-Smith M, Taibi AV, McCormick
J, Yoder N, Belnap DM, Erlendsson S, Morado DR, Briggs JAG, Feschotte
C, Shepherd JD. The Neuronal Gene Arc Encodes a Repurposed
Retrotransposon Gag Protein that Mediates Intercellular RNA Transfer. Cell.
2018 Jan 11;172(1-2):275-288.e18. doi: 10.1016/j.cell.2017.12.024. Erratum
in: Cell. 2018 Mar 22;173(1):275. PMID: 29328916; PMCID: PMC5884693.
7. Song H, Liu D, Dong S, Zeng L, Wu Z, Zhao P, Zhang L, Chen ZS, Zou C.
Epitranscriptomics and epiproteomics in cancer drug resistance: therapeutic
implications. Signal Transduct Target Ther. 2020 Sep 8;5(1):193. doi:
10.1038/s41392-020-00300-w. PMID: 32900991; PMCID: PMC7479143.
8. Zhao Z, Shilatifard A. Epigenetic modiﬁcations of histones in cancer. Genome
Biol. 2019 Nov 20;20(1):245. doi: 10.1186/s13059-019-1870-5. PMID:
31747960; PMCID: PMC6868810.
9. Kaur S, Baldi B, Vuong J, O’Donoghue S. Visualization and analysis of
epiproteome dynamics. Journal of Molecular Biology. 2019;431(8):15191539. https://tinyurl.com/ya4v4gpu

SCIRES Literature - Volume 5 Issue 1 - www.scireslit.com

Page - 016

10. Dorit RL, Schoenbach L, Gilbert W. How big is the universe of exons?
Science. 1990 Dec 7;250(4986):1377-82. doi: 10.1126/science.2255907.
PMID: 2255907.
11. Dorit RL, Schoenbach L, Gilbert W. Exon shuﬄing and the underlying
motifs of protein evolution. Journal of Cellular Biochemistry, Supplement 15.
1991;D:81.
12. Tyers M, Mann M. From genomics to proteomics. Nature. 2003 Mar
13;422(6928):193-7. doi: 10.1038/nature01510. PMID: 12634792.
13. Liebler DC. Introduction to Proteomics. Tools for the New Biology. Humana
Press, Inc., Totowa, NJ.2001.
14. Twyman RM. Principles of Proteomics. 2nd Edition.Garland Science (Taylor &
Francis Group).LLC, New York, USA. https://tinyurl.com/y9jc9cqy

