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ABSTRACT

At the present time, it is proved that non- protein- coding RNAS(ncRNAS)
play very important rolesin the cellular process of trandation and relates
to Human Severe Diseases. From the NONCODE database 15 disease-
related ncRNA sequences are selected in this paper, which play regulator
rolesand relate to Alzheimer Disease and Cancer. Based on Z-curvetheory,
we map and analyze the Z curves of the studied sequences. By comparing
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the curves, the statistical features of the Z-curve are obtained. We find
that there are almost same curves and base content for onekind of ncRNASs
playing same roles. And there are differences of Z -n curve in different
organisms. The conclusion is that the Z-curve is connected with the type

or function of ncRNA and organisms.
© 2013 Trade SciencelInc. - INDIA

INTRODUCTION

Non-coding regions, in other words, non-protein-
coding regions, it iswidely accepted now, are those
regionsin genomewhich are not coding for any pro-
teinsbut play regulator rolesin the celluar processy. It
has been proved that the number of non-coding se-
guencesin the human genomeis morethan 97% and
eventheir many functionsareunknowntoday. Thesame
conditionsoccur inother organisms, includinganimals
and plantg?. It is proved that Non-coding sequences
play important rolesinthe process of trand ationin or-
ganisms ranging from bacteriato mammals. At the
present timetheresearch on non-coding region and its
functionisdtill ahot field al over theworld. Especially
the study on ncRNAsisbecoming moreand moreim-

portant and has been made great progress al ready!.

Increasing evidence standsin support of thenotion
that somencRNAsare closdy related to many Human
Severe Diseases, such asAlzheimer disease, Cancer,
Aplastic anemia, Beckwith-Wiedemann Syndrome, etc.
Among these diseases, Alzheimer disease hasbecome
thefourth-biggest cause of theillnessthreaten theold
men, next below the cancers, heart diseases and cere-
brovascular diseases?.

Traditionally, most RNA mol eculeswerethought
tofunction asmediators carrying theinformation from
thegenetothetrand ational machinery. However, since
thelate 1990s, it has been widely acknowl edged that
other typesof untrandated RNA moleculesare present
inmany different organismsranging from bacteriato
mammals, and are affecting alargevariety of processes
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including plasmidreplication, phage deve opment, chro-
mosome structure, DNA transcription, RNA process-
ing and modification, devel opment control and more.
All of thesefunctional RNAshaveacommon term—
noncoding RNAs(ncRNAS)®.

It is proved that some ncRNAS (such as BC200
RNA, bicRNA) areclosdy related toAl zheimer disease
and Cancer. But thefeatures and functions of the many
recently i dentified ncRNAsremain mostly unknown'®,

Alzhemer diseaseisaprogressivedegenerativedis
order of thebrain characterized by asow, progressive
declinein cognitivefunction and behavior. Asthedis-
ease advances, personswith Alzheimer disease have
toughtimewithdaily usageof thingslikeusingthephone,
cooking, handling money, or drivingthecar™. Thedis-
ease ismore common in elder population. It is esti-
mated that Alzheimer diseaseaffects 15 million people
worldwideand approximately 4 million Americang®.

Theneuropathol ogic hallmarksof the disorder are
amyloid-rich senileplagues, neurcfibrillary tangles, and
neurona degeneration. It hasreported that three genes
with autosomal dominant mutations have been identi-
fied that may lead to Alzheimer symptomsin carriers
before they reach age 60. The pathogenesis of
Alzheimer disease hasbeen unknown up to the present
time. Furthermore, theclinical featuresof thisdisease
overlgpswith common signsof aging, and other types
of dementia, hencethediagnosisof Alzheimer disease
remainsquitedifficult toug?.

Cancer isaclass of diseasesin which agroup of
cdllsdisplay uncontrolled growth (division beyond the
normd limits), invasion (intrusion on and destruction of
adjacent tissues), and sometimes metastasis(spread to
other locationsinthe body vialymph or blood). These
three maignant propertiesof cancersdifferentiatethem
from benigntumors, which are sdf-limited, donotin-
vade or metastasize'9. Cancer may affect peopleat dl
ages, evenfetuses but therisk for most varietiesincreases
with age. Cancer causes about 13% of all deaths*Y.

Nearly al cancersare caused by abnormalitiesin
thegeneticmaterial of thetransformed cells. These ab-
normalities may be dueto the effects of carcinogens,
such astobacco smoke, radiation, chemicals, or infec-
tious agents. Other cancer-promoting genetic abnor-
malities may be randomly acquired through errorsin
DNA replication, or areinherited, and thuspresent in

dl cdlsfrombirth. The heritability of cancersisusualy
affected by complex interactions between carcinogens
and the host’sgenome. New aspects of the genetics of
cancer pathogenesis, such asDNA methylation, and
microRNAs (isncRNAS) areincreasingly recognized
asimportant2,

However, there are so many unsolved problemsin
ncRNAsfield and many of thesencRNAsstill have
uncharacterized functions. Oneof thelargest chdlenges
isidentifyingncRNAsandtheir unknownfunctions. In
thispaper, wemakeusetheZCURV E method to analy-
sisdisease-related ncRNAs. ZCURV E isageometri-
cal approach to study DNA sequences.

MATERIALAND METHOD

Material

First, confirm that you havethe correct template
for your paper size. Thistemplate hasbeen tailored for
output on the custom paper size(21 cm* 28.5cm).

The NONCODE databaseisan integrated knowl-
edge database designed for theanaysisof non-coding
RNAs (ncRNASs). In the updated version of
NONCODE (NONCODE v2.0), the number of col-
lected ncRNAshasreached 212 527, includingawide
range of microRNAs, Piwi-interacting RNAs and
MRNA-like ncRNAS®!. All classes of reported
ncRNAsareincluded.

Inthispaper, wesd ect 15 BC200 RNA sequences
from NONCODE database, whichrelateto Alzheimer
disease and Cancer and come from different organ-
isms. The accession numbersof the sequencesinthis
database and sequencelength areasfollows.

1.n289 (122bp); 2.n637 (200bp); 3.n751 (205bp);
4.n752 (204bp); 5.n753 (198bp); 6.n754 (203bp);
7.n755 (197bp); 8.n756 (204bp); 9.n757 (200bp);
10.n758 (200bp); 11.n759 (197bp); 12.n760 (195bp);
13.n761 (196bp); 14.n4617 (126bp); 15.n4817
(200bp).

Where, the selected sequences belong to class
BC200RNA but 1, 14 and 15 are named BC200 and
other sequencesarenamed BC200-apha. Their cellu-
lar rolesareregulators, but their sequencelengthisdif-
ferent and comingfrom different organisms, respectively.

M ethod
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The Z-curveisathree-dimensiond curvethat pro-
videsaunique representation of aDNA sequencein
that the DNA sequence and the Z-curve can each be
uniquely reconstructed from the other. Therefore, the
Z-curvecontainsdl theinformation that the correspond-
ing DNA sequencecarries. Theresulting curvehasa
zigzag shape, hencethe name Z-curve™.

Consider aDNA sequenceread fromthe5'tothe
3-end with N bases. Inspect the sequence one base at
atime, beginning fromthefirst base. Let the number of
theinspectingstepsisdenoted by n,i.e,n=1,2... N.
In the nth step, count the cumul ative numbers of the
basesA, C, G and T, occurring in the subsequence
fromthefirst to thenth basein the DNA sequencein-
gpected. Denoting the cumulative occurring numbersof
thebasesA, C, G and T in the above subsequence by
A ,C.,G and T, respectively. Thereisarelationas
follows

A+C +G,+T =n

TheZ curveiscomposed of aseriesof nodesP,,

P, P,...,P, with straight lines, whose coordinates
x. ¥ y,and z, (n=0, 1, 2,...N, where N isthelength
of the DNA sequence being studied) areuniquely de-
termined by the Z-transform of DNA sequence. Fur-
thermore, thethreeindependent components, and have
aclear biological meaning, respectivelyt*s,

One of the advantages of the Z-curveisitsintu-
itiveness, theentire Z-curve of agenomecan beviewed
on acomputer screen or on paper, regardless of ge-
nomelength, thusalowing both globa andloca com-
positional featuresof genomesto beeasily grasped. It
offersanintuitive and convenient approach to study
DNA sequencesgeometrically. For moredetailed in-
formation about the Z-curve defined, pleaserefer to
referenceg'>17,

We makeusetheZ-plotter and Origin7.5 software
to analysis selected ncRNAs. Based on the Z-curve
theory, someglobal and local featuresof ncRNAsse-
guence can be detected in aperceivableway.

RESULT AND DISCUSSION

Result
Some typical curves of studied sequences are

shown and comparedin Figure 1to 8.
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Figurel: TheZ -ncurvesof BC200 RNA sequences2and 15
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Figure2: TheZ' -n curvesof BC200 RNA sequences2 and
15
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Figure4: TheX -ncurvesof BC200-alphasequences2and 8

Figurel, 2and 3arethez,, 7/, and 3D curves of
sequence 2 and 15, respectively. The curves are al-
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most samein globa andlocal. Thesequences2 and 15
comefrom human, respectively. Figure4, 5and 6 are

thex., 1/2(x, + y,) and curvesof sequence2 and 8,

respectively. Thecurvesarevery smilaringloba and
local. The sequences come from human and African

green monkey, respectively. Figure7isthe y, curves

of 8and 15. Thecurvesarevery similar inglobal and
locd . ThesequencescomefromAfrican green monkey

and human, respectively. Figure8isthe z, curvesof

sequence8and 15. Thecurvesareobvioudy similarin
global but differentinlocal. Inthepreviousfigurethe

valueof z, islesser than zero. Butinthearea(from
160to 190bp) of next figure, thevalueof z, isgreater

than zero and at otherslocations z, <0. Thesamecon-
ditionsoccur insequence 2 and 8.
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Figure8: TheZ -n curvesof BC200 RNA sequences8and 15

Inaddition, z,and 7/, curvesarea most samefor

all studied sequences. And thetwo type curvesshow a
globa minimum at the position of about 120bp. Fur-
thermore, thereisasudden jumpinthe z curveat the
position about 130-160bp (seeFig.6 and 8).

Thenwe calculatethebasecontent of A,C,G T
and GC inthe studied sequences (see Table).

In sequences 2 and 15 theresults are 33%, 29%,
25%, 14%, and 0.53, respectively. Neverthelessin se-
guence 8 the results are 34%, 28%, 24%, 13% and
0.52%, respectively. Thisfact indicatesthat thereis
minor difference on base content in different type
NcRNA sequences.

Discussion

Wecanseeobvioudy that dl corresponding curves
of sequences coming from same organism areamost
no disparity, not only having same shapesbut aso same
tendency (asshownin Figurel, 2 and 3). However, for
sequencescoming from different organism, somecurves

aredifferent. That istosay, thevalueof z, isdifferentin

the z, curves. Thisfact indicatesthat the Z-curves of
NcRNA sequencesare connected with organism.,
Ontop,inthe 7/, curvesof studied BC200 RNA

and BC200-alphaRNA sequences, thevalueof z, is

lesser than zero (see Figure2 and 6). Theresult shows
that thistypeof ncRNA isastablestructure®®. Andin

the z, curvethe sudden jumpindicatesanA+T rich
region at the position about 130-160bp. It might imply
atransfer of foreign DNA sequencefrom other species
and may bethe position of the Integron Island?.

Besides,in z,and 7/, curvesthegloba minimumat

the position of about 120bp may bethefunction posi-
tion of BC200RNAS.
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Inaddition, wethink the obviousdisparity in some
z curves(seeFigure 8) isbased on the base content in
the selected ncRNA sequences.

CONCLUSION

Inthe 7/, curves of studied sequencesz, <Oisre-
garded asacriterionto identify BC200 RNA.

Thedifferenceof z, indicatesthat the Z-curvesof
studied sequences have some connection with organ-
igns

Thesuddenjumpinthe z, curveindicatesatrans-
fer of foreign DNA sequencefrom other species. The
suddenjumpinthe z, curvemay bethepositionof the
Integron Idand.
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