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Mitosis and DNA Replication and
Life Origination Hydrate Hypotheses:
mmon Physical and Chemical Grounds

Ostrovskii Victor E.! and Kadyshevich Elena A2
!Karpov Institute of Physical Chemistry, Moscow,
2Obukhov Institute of Atmospheric Physics RAS, Moscow,
Russia

1. Introduction

1.1 Formulation of the problem under consideration

We proceed from the assumptions that the Earth's living matter had originated on our
planet from inorganic and simplest organic substances as an inevitable product of the
atomistic world and that the same natural phenomenon underlies the processes of
origination and reproduction of living matter. We believe that living matter was originating
multiply and, maybe, originates now and that the diversity of the available forms of living
matter is caused mainly by some variations in parameters of the native medium. In all
probability, stable undisturbed conditions favor origination of the simplest living matter
and this process proceeds so slowly that its direction is thermodynamically favorable.
“Nature makes no jumps” (Nature non facit saltus (Lat.)): we had this Latin aphorism at our
hearts when thinking over the problems of this paper.

The occurrence and reproduction of nucleic a
ribonucleic acid (RNA)) is the principal feature of
alterating phosphate-sugar chains, in which a hy
with a so-called nitrogen base (N-base). As sug
(DR) enter the molecules of DNA and RNA, respec
(Cy), thymine (Th), and wracil (U)) and purines (g
rarely, xantine (X), hypoxantine (Hx)) and some
molecules contain no U, and RNA molecules cont
molecules are, at least most of the time, in the stat
spatial arrangement of different components in
defined. For each organism, the occurrence of DN.
the characteristic feature. It is commonly accepted
determined by the sequence of the N-bases in the D}
The interest of the scientific community to the
origination from mineral substances was triggered
announced by A. Oparin (1924). It was twenty ys¢
nucleic acids rather than proteins cause the diversi o
development. Oparin’s hypothesis became the start™ "=
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PFO-CFO Hypothesis of Solar System formation:
Solar System formation and past and future evolution
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Physics RAS. Moscow. Russia (kadvshevich @il m)

Abstract

According to the conclusion of the theory. the so-
called supernovas correspond to the explosions of the
stellar radiation zone but not to those of entire stars
and, after that, stars retum to their mtial state and
their new life begin; the Sun 1s the tertiary star,

1. Introduction: the fields of
application of the Hypothesis

The PFO-CFO Hypothesis of Solar System (SS)
Formation has been developed by us smce 2008 [1].
Its fundamental notions are completed and detailed in
2013 [2. 3]. The hypothesis was originally intended
for clarification of the mechamisms and conditions of
the SS formation. Its abbreviated name reflects our
statement that the SS formation proceeded by two
stages: at first. Physically Formed Objects, i.e., cold
remote celestial objects formed from hight elements
of the solar ongin through physical processes
(agelomeration. adhesion. physical absorption, etc.).
and. then. Chemically Formed Objects. ie. the
terrestnial planets and their satellites formed through
vortical chenucal interactions between the nmud-heavy
and heavy atoms in the nearer to the Sun space after
pressing and heating of this space region by gravity.
Later. this hypothesis was developed and covers now
the period from the Universe origination up to the
destructive processes at the Sun. As 15 seen from the
publications listed below. the fundamental grounds
for our hypothesis differ from those for the
hypothesis. which 15 widely-distributed i owr days:
meanwhile, our hypothesis is capable of giving new
and rather simple explanations for the nature of the
stellar and solar processes. Sun’s history. mechanism
of formation of elements, nature and penodicity of
the protuberances, discrepancy m the speeds of the
solar core and radiation zone (RZ). paradox of the SS
momients, solar corona temperature. magnetic storms,
appearance of the conditions for the Earth’s living
matter ongination, mechanism of the SS formation,
Earth’s mass extinctions, historical connection

between a number of the Earth’s events discovered
by paleontologists and solar events, etc. and of giving
predictions for future solar events which could be
harmful for the Earth’s living matter. As our
hypothesis was developed. it was presented orally at
the EPSC 2009. 2010. 2012, and 2014 and at a
number of other conferences. Some publications are
listed below [1-6]. In the last year, we obtained new
principal data about Earth’s past and future, which
correlate well with available data obtamed by
paleontologists and researchers of the atmosphere:
we are glad to present our results at the session that
announces “...discussing new theoretical...results
about formation and evolution of planetary systems™.

2. The Solar System formation and
its past and future evolution

focal
Kembrlan' explosipn
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I} log [pressure (Oy), atm.] R
A 3
1. £

40 33 30 25 20Gyals Le a5 ee

The Figure. in the common time scale from our time
(right) to 4.5 Gya (left), gives the followimng three
independently  obtamned  sets  of  results.
1) Upper sub-figure presents our calculations (on the
basis of the PFO-CFO Hypothesis) of the emission
of isotopes with proton number p from the Sun (right
semi-curve), from its maternal (presolar) star (nuddle
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OPTIMAL NUTRITION AND CELLULAR LIFE
PROLONGATION IN THE LOH-THEORY CONTEXT

Abstract

The problems of the nutrition optimization and life prolongation are considered in the
context of the Life Ongination Hydrate Theory and Mitosis and Replication Hydrate Theory. A
new theoretical approach to these problems is proposed.

Key words: nurrition optimization, life prolongation, Life Origination Hyvdrate Theory,
Mitosis and Replication Hydrate Theory

INTRODUCTION

Each organism eats to be alive, and each person knows that prolonged life 1s
impossible without eating. But wherein 1s the essence of life as a natural phenomenon?
Why. can orgamisms go without eatng for some peniod and by what factors 1s the
duration of this period limited? What nutritions that consist of individual chemical
substances or their complicated compositions are acceptable, unhealthy, or capable of
leading to the fatal cases? Each person or, at least. almost each one 1s interested in
specification of the optimal food composition capable of providing the health and
maximal lifetime for himself and nears and dears. The persons who design the food
production processes and distribute the food items and goods among the population
bear also moral civil responsibility for the nutrition quality. What 1s the nature of the
so-called Hayflick’s limit, according to which each population of normal human fetal
cells 1n a cell culture 1s capable of dividing 40-60 times only and then becomes

293
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Natural Mechanism of Origination and Conservation of Monochirality
of Amino Acids
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ABSTRACT  'The proteins belonging to different organisms as well as the natural amino acids
incorporated into proteins or occurring free in tissues and lymphatic fluids are, as a rule,
levorotatory. This article contains a simple explanation of this structural discrimination and of
the extremely slow racemization of natural organic substances. Chirality 28:153-157, 2016.

© 2015 Wiley Periodicals, Inc.

KEY WORDS: optical activity of organic substances; optical activity origination; racemization
mechanism;  levorotationto-dextrarotation  transfer  mechanism;  protein

levorotation

In living organisms, molecules of all amino acids (AASs), ex-
cept glycine, contain asymmetric C-atoms, i.e., atoms that are
valence-bound with atoms of other elements, and molecules of
threonine and isoleucine contain two asymmetric C-atoms.
Therefore, cach of these molecules as such is optically active.
For a long time it has been agreed that the levorotatory effect
is a mandatory feature of all natural AAs and proteins. In the
last decades, it was discovered that this is not quite so:
D-alanine and D-proline were discovered in the tissues of crus-
taceans and mollusks' and of rats,>* respectively; the occur-
rence of D-serine, D- aspartic acid, D-alanine, D-proline, and
D-leucine in human and murine tissues has been described, *?
etc. Nevertheless, AAs are incorporated into living organisms
substantially in the Lform and the natural AAs and proteins
rotate the plane of polarization, as a rule, to the left. These data
give the idea that the levorotatory effect of the natural AAs and
proteins is of akinetic nature and can reveal itself to a different
degree depending on the ambient conditions characteristic for
living organisms or their individual tissues.

The preferential availability of the levorotatory AAs in living
organisms induced long-time astonishment, which resulted
in mystical assumptions; for example, it was suggested in a
published scientific work that this phenomenon could be
somehow connected with the fundamental asymmetry of the
Universe.® A lot of other notions of the mechanism of the
AAs monochirality origination are also available, For exam-
ple, assumptions were published that just intramolecular in-
teractions between the nucleotide base and AA sidechain is
capable of selecting the chiral AAs,” that chiral discrimination
proceeds at the first step of aminoacylation,® that chirality re-
sults from chiral catalysis at surfaces of some solids,” ete. The
multiplicity and incompatibility of the approaches applied to
explanation of the mechanism of origination of the phenome-
non of monochirality of AAs and proteins show clearly that
the problem is not solved. In addition, there is one more un-
solved problem coupled closely with the monochirality of
AAs, namely, the problem of why racemization of natural
monochiral substances doesn’t proceed or proceeds ex-
tremely slowly.

Meanwhile, in our opinion, the monochirality phenomenon
can be rather reliably explained by using today's knowledge
of the molecular structures and of the reaction Kinetics and
thermodynamics,
© 2015 Wiley Periodicals, Inc.

This article proposes an explanation of the monochirality
of natural AAs in the context of the LOH-Theory,"™® accord-

ine ta which AAs amimioatad wnthin tha osathana hadeata
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Abstract
An analysis of paleontological data on phanerozoic living-matter mass extinctions in the context of
the PFO-CFO Theory of Solar System Formation and Transformation leads to the conclusion that
the extinctions are caused by solar events, namely, by extreme rather rare but predictable solar
protuberances that contain, along with electron gas, radioactive pico-drops of solar substance of
special neutron-to-proton ratios. These pico-drops are able of multiple decaying and thus producing
the isotopes that gain the energy sufficient to reach the Earth, being highly radioactive. The
radioactivity of these precipitations is the cause of the extinctions. The periods of nine most fatal
paleontologically-revealed extinctions are confirmed by calculations performed on the basis of our
theory. The theory allowed prediction of solar phenomena promoting the conditions for the next
extinction for the foreseeable future. A

B naunoii pabore npejacTaBieHb! METOJl W Pe3yJbTaThl pacye
Oyaywedt ucropun 3emiuH, Ui KoTopsix, cornacuo dMO-XPO teop
ClIelyeT OXMAATh IKCTCHCHBHBIX MACCOBBIX BhIMHpaHuit. Painsie aBTq
pazMyalouIHecs JaHHble O MacmTadax npouuIsiX BBHIMHPAHHH, HOg
BHIMHPDAHHA BeChbMa 3HAYMTE/IbHBI H TNoBcemecTHhl. Hampumep, cornas
(Permian-Triassic extinction) noru6suo 96% Mopckux BuaoB u 70% Haze
KHUBOTHBIX. BeIMHpaHus He UMeIOT YeTKoro o0bsAcHeHus. Pacuersl, BBIIC -
ODO-XDPO Teopun, 00BLACHAIOT AEBATEL HACHTHOUIHPOBAHHBIX Macconl'e ’
®anepo3os. [Ipumenenne TEOpHH M METOAMKM pacdera K OyaymH
npejacKasaTh nepuoa Ommxaimero 00OCTPEHHS BHIMHPAHHA W CHpO
COJIHEYHbIE M 3eMHble arMoc(epHble M KIMMATHYECKHE SBJICHHS,
npemmectsopare. COrnacHO  HallMM  BBIBOJAM,  BBIMHDA@HHS C |
PAIMOAKTHBHBIMH COJTHEYHBIMH npoTyOepaniaMu. Bo3MOXHOCTL Ha 3!
MOIIHEHIIHX MPOTYOEpaHIIeB, KOTOPbIE MOI'YT KPHTHYECKH H3MEHUTH YC
obbexTax, moarsepkaaeTca Habmonasmeiics 3 rosa Hazaja cepuelt npor
3Be3jie, KpacHOM Kapiuke DG CVn. XoTs 3Be3na Brpoe menbie ConHue
KajdJI10r0 M3 JIBYX MepBbIX npoTybepanues B 310i cepum Obuia Gosnbuie
COJIHEYHOr o npoTydepaniia, ONHCAHHOTO B MTeparype, Sonee yem B 10 %%
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Abstract  The Life Orgination Hydrate Theory (LOH-
Theory ) considers the life origination process as a sequence
of thermodynamically caused regular and  inevitable
chemical transformations regulated by universal physical
and chemical laws. The LOH-Theory bears on & number of
experimental, thermodynamic, observation, and simulation
rescarches, N-bases, niboses, nucleosides, and nucleotides
and DNAs and RNAs are formed repeatedly within struc-
tural cavities of localizations of underground and under-
scabed honeycomb CHy-hydrate deposits from CHy and
nitrate and phosphate ions that diffused into the hydrate
structures; proto-cells and their agglomerates onginated
from these DNAs and from the same minerals in the semi-
liquid soup after hquation of the hydrate structures. Each
localizaton gave nise 1o a multitude of different DNAs and
living organisms, The species diversity is caused by the
spatial and temporal repeatability of the processes of living
matter ongination under similar but not identical condi-
tions, multiplicity of the DNA forms in cach living mauer
origination event, variations in the parameters ol the native
medium, intraspecific vanations, and interspecific vana-
tions. The contribution of the last to the species diversity is.
likely, significant for prokaryotes and those eukaryotes that
are only at low steps of their biological organization;
however, in the hght of the LOH-Theory. of available long-

term palcontological investigations, and of studies of

V. E. Ostrovskii (0)

Karpov Institute of Physical Chemistry, Vorontsovo Pole str. 10,
Moscow 105064, Russia

c-mail: vostrov@ccnifhiac.ru; ostrovskii.victor@mail.ru

E. A. Kadyshevich

Obukhov Institute of Atmospheric Physics RAS, Pyzhevsky
side-str. 3, Moscow 119017, Russia

c-mail: kadyshevich@mail.ru

reproduction of proliferous organisms, we conclude that, in
tto, the contribution of interspecific variations to the
species  diversity
researchers. The reason of this overestimation s that
ongination of scores ol «spores» of different organisms in
any one event-and multiple reproductions of such events in
nme and Earth’s space were not taken into consideration.

was carlier overestimated by some

Keywords  Living matter ongination LOH-Theory -
Origins - Biological diversification explanations - Life
origination thermodynamics - Evolution biological -
Monochirality of DNA

Introduction: Interconnection Between the Problems
of Life Origination and Biological Diversification

Allow us to begin our consideration from the life concept
definition, This problem has been under spinted discussion
simce 1935, when Stanley pioneered isolation and crystal-
lization of the tobacco mosaic virus, It is considered by us
in (Ostrovskii and Kadyshevich 2007), where the opinions
of different authors are presented. The problem consists in
the fitting of the boundary line between the living and
mincral substances, Today, viruses and even viroids are
regarded as biological substances and are studied by biol-
ogists. Each of these species contains DNA of a specific
composition. Therefore, we regard the formation ol nucleic
acids from minerals as the onset of the simplest pre-cellular
life. If a living system were devoid of nucleic acid, with its
protein content preserved, the vital activity would surely
cease; if a living system were devoid of its protein, with the
nucleic acid preserved, the vital activity of the system
supplied with nutrients  might normalize  with  time.
Apparently, once nucleic acids had  originated and

2 Springer









I'aBaiin, KpyrocBeTHas sxcueanmmsa, 1971



P
e -

I'anmanarocckue ocrpoBa, 1971



Taiixana, 2007



Z ;-_‘:r‘i _.2'('~ 3

Taittana, 2007






Kuraii, Ileknn, Jlernnii ABopen, 2008




-«

®
F S
—
K
-
2
=
m
L2
L]
~
S

AaHXal, Xp

,

all

Kur




Kuraii, B Ha HoBbIII Hlanxaii, 2008

-
s
1o

.o

-

~

-~

e

-

-—

.-
-

.
-
:




Uranua, ®iaopennus, Y g,
dib-1'pexo, 2008




-
215
2.2

= ';. A
g

T

—————— - AN

TR
ST
Y Ny S

ot
:\'
LS 2
>

1 »

i v
§
o =i
X

N,

|v||]|||]llllvl_t[ 1" \ _

-l
{

N o

v ﬁ:m: | t’lgn“ﬁ

I'epmanns, Ilorcanam, Pycckas Komonns,
2009



e

——

Cummuins, ByJIkaH ITHa, 2010

"

Lol




;/\' -'~ of S 'y "’1
. e & _*:7',.‘:\/’« )3’. : WrAYS,
ol N G s b
L " . ,
" 0
"
. ‘
> "
s " - .
N o



Urannsa, Pum, Xpam Anresna, 2010




Py,

RO

v ryrrwerey
st vk

P

L pl o, 0lisl' e
-
e

A A ALSAN)

¥

STy
N PR YT EY

T INY,
PR SSF s

2
TR VAT

BOOADAIAODD
el e e e

AL &4

B my3ee Barnkana,



Unnnsa, dean, 2010



> J 4

Unnnsa, dean, 2010




™

)
(NS

Unansa, Taxpxk-Maxan, 2010




m - - ¢ -
> \ -"':.'- ‘vad
~
%
5 I".

T
/‘——' e ; “ ‘Jw

s SIS o
?1“1«’37 Yy -r“’n* R A
ﬁf,t-lgz"c'fr’}& !h:{f‘ri" L2

Ucnanua, Maapua, Ilpamo, 2012



IR F
Y M
,.ﬂ. I'&3s
CRLT o
p&, b
’-‘. "“*\:.‘é

4

Y

.I“'%u m
OR
‘{ "

CNPCEN

.@3

.

Jlonaon, IlapaamenT, 2013



Jlonon, 2013




28
Y
v

S ‘;r”’

ABAIAPABIIIIAII 3 IAS AAAA33330333331 303130

. l,‘iV

.s-:" A

..J\“. "lj "r{‘u’ J I

’ y.(.'

AeE I

.

.
T

=

BT

i

MBI IV

I8

— - T T~y

- OQI\\."Q".“Q.‘QS.\‘\“‘\Q'.b\h\.&\\\—n&‘

‘Q‘

T “Y...“-

Jlongon, Coopanne Yoiuieca, 2013

e
':a’.:al

i

R R
S b R

i
e M o P

D:l/ g

y

|




~ =T
= =
O

=
S S
= 2
o =
= =z
@
o
&
—~

IHopryramimn,

Cooop CB




European Planetary Science Conc

%
v.

—.

Y,

AR

Ny

KHil

IC

IHopryraans, Icropui, EBpomne

KOHI'pecc 10 HayKaM o IvTaHeTax, 1914



2014

cca,

o
=k
-
=
=
<
v
=
<
0.

=




| A‘ e e~
-

D

.

’ ~ 7 ' = n | sf" ! '3." A
: ™ - ol ' RN " uum k ' ™ i
i ) T ) , , - | AR
A s UL L L HE R, L e i b n»_ ﬂi |,l v
.. .;; ™~ x ' - ) ‘.‘ “‘0 \ .- ‘ . N ! 'I i ’ \‘j‘
;‘!' i I . - . ',h . | 5 ; ) J‘WW"" ) V' . A

S & ) NERERE & ) r-r-t
u:-x;‘ b e | penepes . ;-- AT

iy PN m Aty \,, Vi “

N
R
. .

, , Il

LI

Benrpus, B\:[anemT IHapaamenT 2016



2016

2

Uramia, Miian



Hspamib, Hepycammnm



G2
-
-»
D)
-
L
3 v
‘_ = ! @ N
A bq an
!
\ —
. G2
__ .a”ﬂ, m
N an




o,
g

:
iy
- };‘;

HU3pamias, Uepycaianm, B Ctapom I'opoae




H3pamwib, B 1epeBHe OeynHOB, 2015



Ly
v

A

s > A




Apmenns, EpeBan, 2017



IleTteprog, Konrpecc mo armocdepHoii
paamanmuan n JuHaminke, 1917
oo MEZKTY KANlJIbKAMIL. ..



