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Motivation and Aim: Mainstream transcriptome profiling of susceptibility versus 

resistance to age-related diseases (ARDs) is focused on differentially expressed genes 

(DEGs) specific to gender, age, and pathogeneses. This approach fits in well with 

predictive, preventive, personalized, participatory medicine and helps understand how, 

why, when, and what ARDs one can develop depending on their genetic background. 

Within this mainstream paradigm, we wanted to find out whether the known ARD-linked 

DEGs available in PubMed can reveal a molecular marker that will serve the purpose in 

anyone’s any tissue at any time. Recently we have obtained and compared 

transcriptomes of the midbrain tegmentum [1] in gray rats of a tame and an aggressive 

outbred strain; this allowed us to identify, in in silico settings, potential molecular 

markers for neoteny, which has a power to reverse ARDs. Furthermore, we have recently 

profiled transcriptomes in the hippocampus [2] of tame versus aggressive rat strains, in 

which deficient beta-protocadherins and beta-hemoglobin were found to be the 

statistically significantly most common theranostic molecular markers for ARD-related 

hypertension. That is why we sequenced, in the same way, one more transcriptome, that 

of the periaqueductal gray matter (PAG), in the tame versus aggressive rats, identified 

the corresponding behavior-related PAG-associated DEGs in them. We compared these 

DEGs with their homologous PubMed-based ARD-linked DEGs in animals and humans 

to find out whether there are invariant molecular markers for such diseases among them. 

Methods and Algorithms: We retrieved all PubMed-based ARD-linked DEGs in animals 

and humans, 37834 and 14535 DEGs respectively. We sequenced PAG transcriptome of 

tame versus aggressive rats, identified rat-behavior-related DEGs, and compared them 

with their known homologous animal ARD-linked DEGs. This analysis yielded 

statistically significant correlations between behavior-related and ARD-susceptibility-

related fold changes (log2 values) in the expression of these DEG homologs. We found 

principal components, PC1 and PC2, corresponding to the half-sum and the half-

difference of these log2 values, respectively. With the DEGs linked to ARD 

susceptibility and ARD resistance in humans used as controls, we verified these principal 

components. Finally, for each of the identified 39 DEGs in the PAG of tame and 
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aggressive rats and the corresponding homologous DEGs of humans and animals, we 

determined the number of homologous pairs of DEGs that have the same signs for the 

main components, calculated using the corresponding log2 values of changes expression, 

and their statistical significance. 

Results: This analysis yielded only one statistically significant common molecular 

marker for ARDs: an excess of Fc receptor IIb suppressing immune cell hyperactivation. 

That is consistent with independent RNA-Seq data on the rise in the levels of murine 

Fcgr2b in astrocytes with age [4]. 

Conclusion: Finally, we propose the human immunoregulatory genes FCGR1A, 

FCGR2A, FCGR2B, FCGR2C, FCGR3A, and FCGR3B, homologous to the rat Fcgr2b 

gene and expressed in the majority of the human tissues, as theranostic molecular 

markers of age-related diseases. 
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