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Introduction

INn the process of evolution, many organs
appeared, changed and disappeared. But
the structures that determine sex and
oroduce germ cells were relevant for all
organisms of any structural complexity.
Their functions were extremely important,
and the corresponding genes were under
more pressure of stabilizing selection.
However, the testes still gradually changead
their morphological  structure  ang,
therefore, are an Interesting object for
testing the hypothesis of the conservative
nature of the evolution of regulatory
systems that determine the expression of
genes that are specific to cell types.

At present, an array of cellular-resolution

expression profiling data has been 1 fich and i L
accumulated to conduct a mass nish an amlﬁ) oII ‘|an§ s’p%r]matogene.sls 'Sf
comparative  analysis of  expression sometimes called ‘cystic’. The maturation o

patterns of cell differentiation genes in the
testes.

Im of the research:

To determine evolutionary features of pattern
of expression of genes, that specifically mark
the main cell types of vertebrates' testes.

Objectives

e TO run a standardized analysis of scRNA data
for a number of vertebrate species obtained
by other research groups.

e To Identity clusters that correspond with
respective cell types of vertebrates gonads.

e To determine marker genes of the cell types

e To analyze the molecular evolution for each
species’ marker genes, identify orthologs and
paralogs.

e To compare expression distribution of marker
genes of crucilal cell types between the
species of interest.
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Unconventional way of spermatogenesis in anamnia
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Spermatogenesis in anamnia®

Sertoli stem cells? Spermiation

Elongating spermatogonia

Spermatogonia

Round spermatids

Spermatocytes
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spermatozoa takes place inside of the cysts formed by
Sertoli cells. When spermatozoa fully mature, the
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lumen

N the group of amniotes, which comprises reptiles,
birds and mammals, spermatogenesis occurs In
seminiferous tubules. The least differentiated cells
are found on the periphery, while the most
differentiated are closer to the center of a tubule.

cyst's wall ruptures releasing flagellated gametes.
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Methods

preprocessing steps

* normalize expression values &
filter outlow quality cells

* select highly variable genes

arevolution &
finding orthologs
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analyzing steps

[

* determine significant
principal components

« * clustercells with graph

> O '\,I based method
*&" / e visualize clusters with
g non-linear dimensional

. reduction

e detect & visualize marker
genes

~

comparative gene expression
analysisacross species

Oo
O
3 Re

O
S P
.

1 f.lAt
%

.

UMAP representation of clusters for all species & expression patterns of the marker genes.
The colors from purple to yellow represent the expression levels from low to high.
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{0,3,4,5} - spermatocytes;

{2,6,710,13,14} & {9,11,12,15,16,18,19,20,22,26} -
elongated and round spermatids;

{23} - Sertoli cells; {1,8} - spermatogonia;

{1,7, 3} & {15, 16} - elongated and round
spermatids;
{2, 5, 11} - spermatogonia; {9} - spermatocytes;

{0, 8} - Sertoli cells

{24} - Leydig cells / \ /
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{15, 18} - spermatocytes;
{9, 24 6,17,5,10, 12, 16, 22, 26} - spermatids;
{19} - Sertoli cells; {20} - myoid cells;

\ {21} - spermatogonia; {27} - Leydig cells /
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{14, 16} - spermatocytes; {2, 9} - spermatids;
{0, 5, 13} - myoid cells; {16} - Sertoli cells;
{4} - Leydig cells
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