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UDC576.501

PHENOMENARLASTICITOFHIGHLDIFFERENTIATEERTOICELLE8N GENETICALLY
INSTABILITY29 STRAINMICEWITHA NONSENSHUTATIONN THEHOTADNAPOLYMERASE
GENETHEFIRSWORLIOREPORT

S.T.Zakhidov
Dr. Sci. professor
stz49@mail.ru

Abstract. Currentarticle reports new findingsindicatingthat, in the testesof 129 strain mice
carrying a nonsense mutation in the DNA polymeraseiota gene, a variety of cytogenetic
abnormalitiesare presentin the populationof highly differentiated Sertolicells(SCs)both under
normalconditionsand after mutagenicexposure Theseabnormalitiesncludemicronucleinuclear
protrusions, chromosomalbridges, and abnormal mitotic figures. A relatively large number of
binucleatedand multinucleaed SCavere alsoobserved.Thisset of cytogeneticalterationsmaybe
consideredasone of the keymarkersof proliferative activity in thesehighlydifferentiated cells.

Within the population of highly differentiated SCshere were cellswith light or dark stained
nuclei.While the former morphologicallyresembledthe nucleiof typicalhighlydifferentiated SCs,
the latter displayedchromatinstructuresmore characteristioof undifferentiatedor immature SCs.
Surprisinglyasour observationsuggesta highlydifferentiated SCcanundergodivisionto giverise
to either two cellswith light nuclei,two with dark nuclei,or binucleatedcellscontainingone light
andonedarknucleus.

Theemergenceof SCswith nuclearchromatinof differing morphologymaybe associatedvith
genomicreprogrammingin geneticallyunstable, highly differentiated SCsundergoingso called
symmetricandasymmetriamitotic divisions.These findingsare of particularinterestregardingthat
such the ability to divide symmetricallyor asymmetricallyhas traditionally been attributed to
variousstem cells.We proposethat SCswith different nucleartypes may fulfill distinct biological
roles. Sq SCswith light nuclei likely contribute to maintainingthe population size and spatial
organizationof SCswithin the seminiferoustubules.Onthe other hand, SCswith dark nucleimay
serveasprecursorsgo spermatogoniastemcells.

Preliminary data were previously presented at the VI Congressof RussianBiophysicists
(zakhidowet al., 2019)
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Abstract The sustainable developmemtf world civilization is largely associated with the
population education and energy. Modern civilization is characterized by global changes in the
means of forming intelligence, professionalism and the art of management. Currently, new energy
and informaton and communication technologies, distance teaching and artificial intelligence are
widely used in various areas of human life and, first of all, education. The need to expand the sphere
of education has been prepared by growth and the humanization ladrabs of life. Renewable
energy opportunities give a huge incentive to the development of business and population in each
specific territory according to its special nature. The transition to the efficient use of renewable
energy makes it possible to selthe problems of ecology, health, development of territories and
society as a whole. According to the International Energy Agency, the rate of renewable energy use
is more than 25%. The creation of a laggale educational process in the field of renélesenergy
is critical. The main directions of the educational process: the use of renewable energy, the
advantages of renewable energy, the technological features of its application for the development
of business and economy of the territories. In theppr the following subjects are considered:

38

i


https://secure.marquiswhoswho.com/bio.plx?act=U&z=9&zz=name&zzz=70&occur_nbr=5&data=Academician%20of%20the%20International%20Informatization%20Academy&biog_nbr=489522&trackid=SC095010FB&family_id=&rec=Academician%20of%20the%20International%20Informatization%20Academy%20(Engineering),%20International%20Informatization%20Academy/Russia,%202000;%20
https://secure.marquiswhoswho.com/bio.plx?act=U&z=9&zz=name&zzz=70&occur_nbr=5&data=Academician%20of%20the%20International%20Informatization%20Academy&biog_nbr=489522&trackid=SC095010FB&family_id=&rec=Academician%20of%20the%20International%20Informatization%20Academy%20(Engineering),%20International%20Informatization%20Academy/Russia,%202000;%20
mailto:Kuvakovain1999@mail.ru

characteristics of the innovative educational process; advantages of distance teaching; application

of modern information and communication technologies and methods for the learning process.
Keywords sustainable development, renewable energy, education, online learning,

information andcommunicationtechnologiesartificial intelligence society,businesglevelopment
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Family/Characteristics Viruses Diseases

Orthomyxoviruses
(OrthomyxoviridaeBinglestrande
RNAgenveloped(No DNAstepin
replication;negativesense
genome;segmentedyenome)

InfluenzaA and Bvirus

Upperrespiratoryinfection, croup

Paramyxoviruses
(Paramyxoviridaepinglestranded
RNAenveloped(NoDNAstepin
replication;negativesense
genome;nonsegmentedyenome)

Parainfluenzd-3 virusRespiratory
syncytialvirus
Measlesvirus

Mumps

Upperrespiratoryinfection, croup
Upperrespiratoryinfection,crop
Measles
Asepticmeningitis
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CoronavirusegCormaviridae) Humancoronaviruses Upperand/or lower respiratory
SinglestrandedRNA gnveloped infection
(NoDNAstepin replication;
positivesensegenome)
RhabdovirusegRhabdoviridae) Rabiesvirus Rabies
SinglestrandedRNA enveloped
(NoDNAstepin replication;
negativesensegenome;
nonsegmentedyenome)
PicornavirusegPicornaviridae) RhinovirusesiepatitisA virus Commoncold
SinglestrandedRNA, Enteroviruses: Hepatitis
nonenveloped - Polioviruses Paralysis
- Coxsackid24viruses- Coxsackig Acutehemorrhagicconjunctivitis
Bviruses Myocarditis,pericarditisAseptic
- Coxsacki®1-5 viruses- meningitisAsepticmeningitis
CoxsackieA9viruses Asepticmeningitis,encephalitis
- Echoviruses
CalicivirusegCalciviridae) Norwalkvirus Gastroenteritis
Singlestranded®NA,
nonenvelopd
HepevirusegHepeviridae) Hepatitis Hepatitis
Singlestranded®NA,
nonenveloped
TogavirusegTogaviridae) AlphavirusegGroupA Encephalitishemorrhagidever,
SinglestrandedRNA enveloped arboviruses) chikungunya
(NoDNAstepin replication; Rubiviruse Rubella
positivesensgenome)
FlavivirusegFlaviviridae) GroupBarbovirusedHepatitisC | Encephalitishemorhagicfever

Singlestranded®NAenveloped
(NoDNAstepin replication;
positivesensgenome)

virus
Denguevirus
Zikavirus

Hepatitis
Denguefever
Zika

Bunyaviruse¢Bunyaviridae)
SinglestrandedRNA enveloped
(NoDNAstepin replication;
negativesensegenome;
segmentedyenome)

SomearboviruseHantavirus

Encephalitishemorrhagidevers
Fever renalinvolvement

ReovirusegReoviridae)
DoublestrandedRNA,
nonenveloped

Humanrotaviruses

Gastroenteritis

ArenavirusegArenaviridae)

Lymphocytichoriomeningitis

Meningitis

SinglestrandedRNA enveloped (LCMvirus) Hemorrhagidever
(NoDNAstepin replication; Lassavirus
negativesensegenome;
segmentedgenome)
RetrovirusegRetroviridae) HTLW, HTLMI Tcellleukemia,lymphoma,paresis
SinglestrandedRNA enveloped HIVAL, HIVE2 AIDS

(DNAstepin replication)
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FiloviruseqFiloviridae)Single Marburgvirus Marburgdisease
strandedRNA enveoped (No DNA Ebolavirus Ebolahemorrhagidever
stepin replication;negativesense
genome;nonsegmentedyenome)
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Intermediate host

. 0

Mode of Final host

transmission

MERS-CoV: Camel  Close contact with
mucus or fluids

Diet or close
SARS-CoV: Civet cat contact
Bat \ h
SARS-CoV-2: Pangolin? 7
mx:gg_oe_o @ ™ h "‘_“Ol,qoe""oth’xma)te_;.g’“o _xq)
SARS-CoV (& SARS-CoV-27) MERS-CoV
_— T cells
IEN_ _—NK cells

e ©)—CD8+ T colis g
Fever NF-xb  CBCD4+ Teells Fever
Dry cough m \ Pneumonia
Dyspnea 2 Diarrhea

« 82— Coronavirus

Diarrhea LK . Kidney failure

IL-1 B cells, '.

IL-6 EONY prophege

IL-8 -

IL-21 Y

TNF-g Antibodies

MCP-1
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capillaries and venubes (s in smooth| W altached immune oell
e celli]) It lynaph system
fplen. Pathological features ® CNS
Encephalitis symdromes lke

= White pulp depletion and | = Perivascular cufling

scuie Bccroliring = Pareachymal inflammation

inflammation in the l l l and mecromis (develop to

periareniolar sheaths mocrolic plague )

« Parenchy mal i . ia

Lebsiati ghant cells Kidney Lungs Liver « Vasculitis

with iniranuclear inchusioms Y Tii = Fibrimosd alhveolar *Thrombosis

can be soon in cortain case i et BecTosks =W culitis * Intracercheal

i ,' m"“";"“m';mmh_ « Alveolar hemorhage “Diarkening and *Presence of viral inclusion
B + Paleonary Edesn nethcialat i
Lymph Node Fock] ghocnenbis * Aisition f A o0 of the ———3 Heart
e * Multanscleatod ghani nommal lobular paiern .
- ; » Syncytial formation fey . i “Wasculitis
Large reactive cells with intrasuclear in the liver |
maoncnucieas cells imvolving the periphary of Ly by lnaiveolsr  ~Changes im liver LN Sl s

s the glomerutus and = mssociatied with vaseulitia

* Hemophagocytoss rubular I ST (ivimoid eceotic plaqe Ly S

S .. L - e F e L associated with vasculitis
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MMPs inducing transformations Organisms Influence on toxicity

Toxdcity to airborne and soil organisms

nEnd and P 5 Gram-negative and Enhanced toxicity

nTicz Gram-positive bacteria

nTid Aging Lumbricus terrestris Enhanced apoptosis

nEn Alginate Corn [Zea mays) Alleviation of biomass reduction and
damage of anti-oxidant defense system

AgNPs Sulfidation Alfalfa Altered distribution

Toxicity 1o aguatic organisms

AgNPs Fréquent air exposune Bacteria Decreased toxicity

and low temperature [decreased zone of inhibition)

MMNPs HA Bacteria Reduced antibacterial activity

AgNPs Oxidation Bacteria Increased bacteria death

NZVI Aging (surface oxidation) Algae (Chilorella valgaris) Decreased growth inhibition effects

N Light Algae (Sceredesmus obliguus) Cell viability changes

ni iy Aging Algae (Chiorella vulgaris) Highest woxicity occurred at algae treated
with nZnd aged for 30 days

AgNPs nTi0, and illumination Tetrakymena pyrifornis Cell viability changes

nTiC and Simulated solar light Zebrafish embryos Increase in monality rate, morphology

AgMPs defects and developmental impairments,
and decrease in hatching and cardiac rate

AgiPs NOM Daphnia maegna Decreased 8 h median lethal eoncentration

AgNPs Biotic and abiotic interactions  Damio revio and Dapéfnia mragnag Decreased mortality

Developmental and genetic toxicity

AgNPs Wastewater treatment A549 cells Decreased cytotoxicity and genotoxicity

AgNPs Sulfidation Caenorhabditis elegans Higher average number of offspring per adult

iy Heavy metal Developing juveniles of Daphnia  Lower in EC50

CuNPs Aging and acidic condition Daphnia magna neonates Increased maortality

I witre cytotoxicity

Zni

nanopowder
AuNPs
AuNPs

Ag™Ps

nEm

Solar simulated UV radiation

Protein corena formation
Protein corana fommation

Components in oell culture
medium

Different biological

buffer

Human lung epithelial
adenscarcinoma cells (H1650)
Mouse RAW 264.7 macrophages
Human proximal tubule kidney
cell and endothelial cells
CaCo-2 cells

Jurkat leukemia cells
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Dieactivation of DNA repair enzymes and
decrease in cell viability

Differential eellular recogmition and uptake
Changes in cellular pathways

Changes in cell viability, morphology and
cytokine release
Cell viability changes
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