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Typical Ratios of Non-Coding DNAs/RNAs

30% Arabidopsis

98% Human

»  ENCODE: over 80% of DNA in the human genome
"serves some purpose, biochemically speaking'.

However, this conclusion is strongly criticized ...




Tools to Analyze Non-Coding DNAs/RNAs

» Frequency Distribution

» GC densities

» Repeat sub-sequences

> ...

» Machine Learning

» Bayesian Inference and Induction
» Neural Network

» Hidden Markov Model

> ...
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A case of Non-Coding DNA: Hairpin
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Current Situation

» Total DNA varies widely between organisms

» Ratios of coding DNAs and Non-coding DNAs
in genomes are different significantly

» 98% human genomes are Non-coding DNAs

» Non-coding RNAs/DNAs may be drivers of
complexity, they are a larger heterogeneous

group

Due to various criteria, no a general
classification can be used to sub-
ify this group




Assumption & Question

Assumption:

A general classification of Non-Coding
interactions could be relevant to higher leve
pair structures between a distance on a

DNA
s of
DNA

sequence.
Both 0-1 outputs & DNA segments are random

sequences
Question:

Can interaction models of Stream Cipher
mechanism simulate a general classification for

Non-Coding DNASs?



General Comparison Model
for Pseudo DNAs & DNAs

*» Variant Logic
DNAs & Pseudo DNAs
General Model
Main Procedure




Variant Logic

» An unified 0-1 logic framework base on
input/output and logic functions using four
Meta symbols: {L, +, -, T}

- 0-0 : L, 0-1: +,
> 1-0 : -, 1-1: 1.

» Multiple Maps of Variant Phase Spaces can be
visualized




Variant Logic & DNA Sequencing

DNA Variant
Sequences Logic
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A Comparison Model to simulate
Non-Coding DNAs in Visual Maps

» TWO input sources:

- Pseudo DNAs - Artificial Sequences using Stream
Cipher on Interactions - HC256

- Real DNAs - Human DNAs

» Variant Construction to measure & quantity
input sequences on 4 meta bases {ACGT}

» Using Visual Maps to identify higher levels of
global symmetries between A&T and C&G
maps for both artificial & real DNAs




General Comparison Model

HC256 100111001011...

Stream O0-1 Sequences +
Cipher Interaction

Mechanism Models

Sample Cases on Pseudo DNA:

Y =100111001011

mode = 1

X ] =TGACCTGATACC
=

X =TAACTTAGCACT

Artificial DNAs =2

X = CAATTCGACATT
VS r=3

mode = 2

Real DNAs X  =TACGTC

r=1

in Visual Maps ~ x_ -rartca

X  =CAAGAC
r=3

Pseudo DNA
Sequences

TAACTTAGCA... Human ... Virus

DNA

Sequences

§ I

Variant
Construction

.

Visual Maps

Probability
Statistics on
4 Meta symbols

Different Maps



Main Procedure

Input: Pseudo DNA/Real DNA Vector
Xt GGTACTTGCAT...

Projected as Four 0-1 vectors

Mg: 11000001000 ...
M,: 00010000010 ...
M;: 00100110001 ...
Ms: 00001000100 ...
Calculated as four
Probability Vectors
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Determine four pairs
of map position
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Collected all DNA Vectors
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Four Maps constructed
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Sample Cases

% 2700 DNA Sequences
Human DNAs vs. HC256 Pseudo DNAs

Sets of Maps




Non-Coding DNA Sequence Information

» Two Sets of T=2700 sequences

> Non-Coding DNAs for Human Genomes
- SRR0O27956.xxxxxxx , N=500bp

» For a sample point, a sequence could be

>SRR027962.18095784
TAATTCTTGAGTTCATGTCCCGCATCCAGGGCACACTTGTGCAAGGGGTGGGTTCCCAAGACCTTAT
GCAGCTCTGCCTCTGTGGCTTTGCAGTGTACAGTCACCATGGCTGCTGTCTTGGATCAGAGTTGAGT
GCCTGTGGTATTTCTAGGCTCAGGATGAAAGCTTCCCGTGGCTCTACCATTCAGGGATCTTGACGTG
GCGGCCCCATTCCCACAGCTCCTGTAGGTAGTGCCCCAGTGGGGACTCTGTGTGGAGGCTTCAATC

CCATATTTCCTGTTGGCACTGCCCTAGTGGACTTTTGATTTCTTTCTGATTCAGTCTTGGAAGGTTGT

GTGTTTCCAGGAATTTATCCATTTTCTCTAGGTTTTCTAGTTTATGCACACAAAGATATTCTGAGGATCT

TTTTTTGTGTCAGTGGTATCCTTTGCAATGTCTCATTTGTAATTTTTGATTGTGCTTATTGGAATCTTCTT
TTTCTTGTATAATCTAACTAGCA




Human DNAs vs. Pseudo DNASs

Human DNA:

Pseudo DNA:
HC256
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Two groups of ten 2D maps in the range of n=3~20, k=7, N=200~600, T=2700;
(al-a5) Mapy for the file Right; (b1-bS) Mapy, for the file Ac256 mode = 1,r = 1.
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Pseudo DNASs on various conditions
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Pseudo DNA sequences on
different parameters
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Figure 6. Four groups of sixteen 2D maps in the range of n = 12, k = {2,3,4,7},N = 500, T = 2700 for
the file 1c256,r = 1, mode = 1; (a) group (al - a4) four Map, maps; (b) group (bl-b4) four Mapt maps;
cl - c4) four Mapg maps; (d) (d1 - d4) four Map¢ maps.



Two Groups of Human DNAs
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Pseudo DNAs under Various Interactions

w10 settar dagram of A%

{3

[EHIT

i
(al) Map,

4 DOE DOE DO dpd A

w10 scattar dagram of A%

[ERETIE 3

VEE
(a3) Map,
Four maps for the file £c256, r=1, mode=1

(a2) Map,
(a)

(a4) Map,

ey scattor diagram of TH ey et seatior diagram ol %
H B i
. N D T
e TN i i
[ = " 2 N .
z Z 3 " s i
& & A s 1
b e
" Sy
c - T e .
e ey, .
(04 005 006 007 o Q@ 01 041 042 dpa 005 006 0Or  op@ a8 01 411 442 Bos 13 oar (13 [ a1 a1 o2
EIAT}

{13 T

(23T

[ERETIE 3

¢
-
T

(BT

(BT

44 DOE  DOE 0O dpd A

~Eis)

(cl) Map,

[ERCEEEE: S

(c2) Map, (c3) Mapg
(¢) Four maps for the file ~c256, r=3, mode=1

(c) group (c1 - c4) four Map,, maps »=3

(c4) Map,

ey scattor diageam of Th ey scatter diagam of G% Ty scattar dagram of C%
. N . g .
z z m £ .
= N e E -
'i‘lr';: xf'l Ft s
—nny e
BTl ¥ i
(b2) Map; (b3) Map,, (b4) Map.
(b) Four maps for the file hc256, r=2, mode=1
i’ SCAM giagrAm of TH i’ ST A O G% P SaCRar R Of C%
E i TR
E E .
: Sl
(04 005 0o oar  gp@  apd 01 411 442 464 06 006 007 00 4 01 dit 442 dos  pos  poe Doy am  am@ 01 1 a4z
VEET Eipl Eip)
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Human DNAs vs. Pseudo DNASs
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Conclusion




Conclusion

» Using Variant Logic, Four DNA Meta States
correspond Four Variant Meta States

» Pseudo DNAs can be generated under
Various conditions to form Visual Maps

» Both Real & Artificial DNAs have stronger
similarity
» Visual Maps may provide a General

Classification for Genomic analysis on DNA
Interactions

» Further Explorations are required...
L\\\\\\\\\\\\\\\_\
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