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Actual base pairs

A
A U A
Watson-Crick base-pair in DNA has Often, base-pair in RNA is in
the asymmetric size ratio the symmetric size ratio

around 2:3 of 1:1.



Some assumptions for particles:

Particle with three-dimensional flexible axisymmetric
shapes such as spheroid,

One-dimensional free connection of two particles,

Several interaction forces for several particles such as
nuclear force, coulomb force, surface tension, and gravity
as the form of 1/r™~m.

Stochastic random disturbance for small scales of
phenomena such as bio-molecules and subatomic
processes,

Potential flow inside the particles generated by high impact
speeds of water molecules or atoms,

Particle including water molecules hydrated for nitrogenous
bases and amino acids,

Particle size proportional to parcel size,

and
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Let us go to the formulation.
First 1s the traditional averaging for the Boltzmann

Equation.

o =m| f(E % t)dc

m{cf (¢,%,t)dc

Yo,

u =
sxrlhmte~n A~ 1L 1 1 )\ f/'R v\ m Vv Anci~tn tva~lanlase x7al s -
wnere C, U(=Uu,, U,, u;), 1(C, X,1), M, X, o acnotc moieciar veioCity,
fluid velocity due to continuum assumption,

probability density function, molecular weight, cartesian coordinate,

and density,respectively.
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Let us take an averaging strategy modified from that
for the Boltzmann eq. The smallest size dominating the
phenomenon inside the very thin early boundary layer,
stochastic determinism window, bring the stochastic
terms.

5=mj jf(a,i,t)dédx’sd Ngg=p —p

oM j j 6f (€, %,1)d€ d¥y /Vig

u =u —u'

5

where dXgq and V4 denote small distance in stochastic
determinism window, and control volume of stochastic
determinism window, respectively.

Then, the quantitiesp and U imply those averaged in the stochastic

determinism window, while and p'and u'are random force terms.
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Two Indeterminacies:

e Boundary condition is also essentially unknown, because we cannot
solve all the region on the earth and universe. So, the boundary
condition of velocity is also in the other type of indeterminacy.

e We should also consider the stochastic fluctuations inside the
analytical domain shown above.

e Thus, the two indeterminacy levels of boundary and inner region
should be identical. Consideration of the Liouville equation also
bring the identity.

Boundary condition
unsolved
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Stochastic fluid dynamics and quasi-stability concept
can explain the inevitability of about 1:1.5 and 1:1.

(1%t order of approximation)
K.Naitoh, Japan J. of Indust. and Applied Mathematics, 2001.7%:&
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Quasi-stability principle iIs

One part of equation system (or only one
term) Is zero.

This I1s between neutral stable and unstable
conditions.

Unstable < quasi-stable < Neutral stable <
Stable

Natural phenomena such as breakup
processes of several particles get stable
situation through unstable situation. So, meta-
stable condition between stable and unstable
situations, i.e., quasi-stable one, is essential.
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Symmetry and asymmetry can be
described only by the n-th root of n.

@@ n=1: 1:1

Pyrimidine Pyrimidine
Size ratio of 1:1

n=23: 1:3V/3
(1:1.44)

Pyrimidine  Purine

Size ratio around 2:3
Ken Naitoh, NIKKEI Science. 2005
K.Naitoh,J.J.of Industrial and Applied

Mathematics,2001
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Frequency ratios between 2:3 and
1:1 in RNASs
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Frequency ratios between 2:3 and 1:1 in atoms
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Why the specific ratios appear in several
systems

Let us cut a long story short.
The reason Is very simple.

Each system iIs “breakup of flexible
particles interacting”.

Fluid dynamic effect is important.



EMT- B ($2:3)Z DKL S
BARANDES: KFILE(1: 1) b L<REL S

23



1:1&%92:3

EmUSNDOBERRICEINODLENZLIFEL, DD,
SR DRRIELARNIVIZ.COEAHAD T, HIET S
MN5ZZHE KLY

AnFOMEYAXERLCESIC. oD EEERED
HRBENKICEH LD TIEGELM?

[1:1&892: 328 EKEICHE SN aaF. i
X7 EMLUNDBRFDRAFRT EHIET S H
RREN/INAIZHY . TNED A XL EKETHSIE
9, 1 Naitoh, Japan J. of Indust. And Applied
Mathematics, 2001.

24



Waseda university

FRIMEESNT=,
CCHLESITEET ARADIEFRER LA R DM of= !
IS4 aFMZIE T L EGIENMGEREES

*H.Ai1zawa, Isaac H.

Bianco, T Hamaoka, T. Miyashita, O.
Uemura, Miguel L. Concha, C.
Russell, S.W. Wilson and H.
Okamoto: Current Biology Vol.15, 8
February 2005, Pages 238-243.

25



Waseda university

JEXFIRDEHE(E?

Pyrimidine Pyrimidine Pyrimidine  Purine
Size ratio of 1:1 Size ratio around 2:3
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Naitoh K (1999) Cyto-fluid Dynamic Theory for Atomization Processes, Oil
& Gas Science and Technology, Vol. 54, No. 2: 205-210
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Asymmetric frequency ratio of purine and pyrimidine
results in complex structure.

: —— Leaf

1:1 Stem

. 1:1.1- 1:1.5
DNA has base-pair
at each locus _becausfe of RNA is with free bases because of
Frequency ratio of 1:1. asymmetric frequency ratio around 1.5.
So, leaf exists.
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Then, a higher-order of analysis also
reveals the other specific ratios such as
those for the various amino-acids.

1:1.2 About 1:1.8
1:1 1:1.3Apout 1:1.5 About 1:2.1 About
About 1:2.5

1:1 1:1.5 1:2 1:3
(2:3)
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Reaction network for increasing all the molecules (accelerator):

Information groups (x11 and x12) and function groups (x21and x22) work as accelerator,
Naitoh, Artificial Life & Robotics, 2008.
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The macroscopic model for several bio-oscillations
(Naitoh, Proc. of the 13rd Int. Conf. on BioMedical Eng., Springer, 2008 & JJIAM 2011.)

Density increase of

molecular group 1j Information group ~ Function group for
for subgroup ] accelerating maingroup 1
N +1 N _ N N * N
Xi o — X5 =oy (% X )Fx, , x; 20
Depression

M i: 2 major groups of information and function
(i=1 for information molecular group / 1i=2 for functional molecular group)

Bl j: 3 subgroups of information production, function production, and depression
(3=1 for information / j=2 for function generation / j=3 for depression)

B N: gencration
42



Waseda university

FAEBIE

Pl es (L6-7TRIDMR S RKDBEATHEET S

Phase Fertile egg  Blast cyst Ectodermal, Mesoderm Heart Hand,Leg, Unborn Baby Neonate:
Endoderm Eye,Ear
The number 0 6 13 20 26 32 37 40—45
of divisions
ZHa00 ERE SNEEARE FREE 1 ik FEBE fa!R AR

43



Braking system (depression molecule) such as OCT4
1s also necessary for stem cell cycles.
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