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“Discovery of novel markers for progenitor cells in the adult primate brain through
analysis of genes with increased postischemic expression in the stem cell niches”
Project leader: Chief assist. Doctor Martin Nikolaev Ivanov, PhD

Adult neurogenesis is the process by which new neurons are formed from neural
stem cells in specific regions of the brain known as “neurogenic niches”. These
areas include the subventricular zone of the lateral ventricle (SVZ) and the
subgranular zone of the hippocampal dentate gyrus (SGZ). The SVZ extends
from the anterior horn of the lateral ventricle (anterior SVZ, SVZa) to the
temporal/ inferior horn (inferior SVZ, SVZi). Stem cells in the SVZa can
produce neurons, while progenitors in the SVZi primarily generate glial cells.
Previous research of the project team has shown that cerebral ischemia leads to
differential changes (increases or decreases) in the expression of approximately
1000 genes in the SVVZa and SVZi. Bioinformatics analyses have revealed that
genes whose expression increases after ischemia in either zone (SVZa or SVZi)
are functionally associated with progenitor cells and their biology.

In this project, the aim is to investigate only those genes whose expression
increases after ischemia in both stem cell niches: SVZa and SVZi. These genes
have a high potential to serve as markers for stem cells. To achieve this goal,
samples from adult primates (monkeys) subjected to global cerebral ischemia
will be used. Cerebral hypoxia stimulates the transcription of genes that promote
the cell division and differentiation of stem cells in the brain. Previous
bioinformatics analyses of RNA sequencing have identified genes whose
expression increases in the SVZa and SVZi after ischemia. In this project, we
propose to examine a significant portion of these over 130 genes at a cellular
resolution level: analysis through in situ hybridization (ISH) of tissue sections
from normal and ischemic tissues of SVZa and SVZi.

The gene expression in the neurogenic zone SVZa and the non-neurogenic zone
SVZi will be compared. The identification of the same genes with increased
expression in both zones would indicate an important role of these genes in
cellular processes common to both regions. Primarily, the goal is to identify one
or more of these genes as new potential markers for stem/progenitor cells in the
primate brain, which can subsequently be validated in humans.

3a Ja IMOCTUTHEM ITOCTaB€HAaTa L, MPCABMXKIaME CICAHUTE 3aa4n:



(1) Unentudunupane Ha reHuTe, yBeauueHu u asete 304 (SVZa u SVZi) cien
HCXEMUSL.

(2) I'enepupane Ha in situ TpoOU 3a MaKCUMaJeH Bb3MOXKEH Opoil, okoio 25%
ot 130-te yBenuuenu rea B SVZa u SVZi (30-35 rena)

(3) IIpoBexane Ha in situ XMCTOJIOTMYEH aHANIUM3 Ha EKCIPEeCUsTa HA MUHUMYM
10 rena, yusATO EKCIIpecHs € yBelnyeHa KakTo B SVZa, Taka u B SVZi npu
KOHTPOJIHU U UICXEMHUYHU MaMYHHU.

(4) O60011EeHNE HA pe3yATaTUTE U UICHTU(DHUIIMPaHe Ha HOBU MapKepH 3a
CTBOJIOBU KJICTKH B TIPUMATHHS MO3BK

OuakBaHUTE PE3yJITATH OT MPOEKTA

The team has already established the foundational prerequisites for the success
of this project: tissue samples and histological sections from monkey brains,
completed RNA sequencing, and the expertise to conduct RNA in situ
hybridization stainings.

Within the framework of this project, the project team will be the first in the
world to report on:

(1) Functional and phenotypic characteristics of genes with differential
expression after ischemia in SVZi and SVZa in the format of Excel tables and
diagrams;

(2) Genes that increase their expression in SVVZa or SVZi after ischemia in the
format of Excel tables and diagrams;

(3) In situ expression in SVZi and SVZa of at least 10 genes in the form of
micrographs and statistical data on the expression level in control and ischemic
sections. Images will be uploaded to the online MONKEY-NICHE atlas
(http://monkey-niche.org);

(4) Phenotypic analysis of one selected gene in the form of micrographs and
statistical data on the percentage of co-expression with cell-specific markers;
(5) Identification of a new marker for stem cells in the primate brain.



