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Abstract

It was, previously, reported that the specifi c-mpatsteer n
orthologs defining in human two clusters, named C2 /and
thus, these orthologs can harbor a significant -momber o
orthol ogs having in human the C2 and C5 compositional
orthologs that have been conserved or diverged during s
had in human the C2 and C5 profile, respectivel vy, whi |
profil es. We further anal yzeuwsawgheetcfert roirnuncdteot heleé§r daq
composition computed fr onnetihgeh broeadionfg tohfe abDNA nseeagrueesntc e
bi ol ogi cal i nformation in terms of chromosomal topol ogy
C5 genes wer e found di stributed i n si X chrarmhoshareds ¢
chromosomes 11, 16 and 19. It was, al so, found that 80¢
C2 and C5 profile. The data shown also indicate that th
nucl eus and cytopldgmnandatspeail f modpdstcati ons whil e t he
are mainly | ocated in the <cellul ar membr ane or secret e
transcriptional modifications
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Several studi es have rteogaﬁaaqplt%art' chroemocsoo pos 0

. | ¥og 2 2 n

ma | gcelnuest er s ar e commonl’lzrgegl?l%aryo{ng speel (C2) anc

and that various mechanisms mbhg bedersponsinballeyzfeorwhet h

their formation |l eading towelrevellod of tlbolgags zahaonin hlt
range from smal.l to |l argepookisl esThwe oxalulrea etned gweo alar ge
chr omosomal clusters may emwmtaihlol blgat thlatst er ihmugnaomo mfaer ¢ |
S o0ome type of selective acwhaerctkagwh ed thgege st @t cedr fnjandgs oma y
evolutionary mechani s ms eBistegitcal priomfodremat hehr t he
formati on and® maheaet enamace dbempa-slbumantker i ng and t he chr
bet ween the compositional , furhet icohnraolmocslounsatle ramdg toHe t he
functional clustering si nwas geevnaelsuati @ad.c hrWemofsmumad t hat
clusters could belong to caommo@GS5 mettabol 0gs patéawadystribu

codify for proteins that mtalya tf otrhme yi natreer apcrteifveer emedctivadbriadymsd|
or serve as ' igands and ofreckbpbmosomers i,gna6éiagd 19
pat hwa'ysCl assical bgfergenhbaevnet i rheeeset of genes of 19p1l3
obtained on t he basi s of pexpgriésesi.onMmhdapaotaenidnst ceodi f i
bi ol ogical knowhe ¢pwes tubsaesdo rittéoms t owards nucl eus and-cyto
ma k e t he mo st of t he c-l uwsrtaenrssl.at Homwalv e mpdigfeinceat i ons w
clustering on the basis ofC2Zxgperssianedambanbhyohecat edws
i sol ateixmpg ecslosuetd ,not nécessvgiochislexreted to the extracell ul
coherenrt®bemings these strat etghats firnemmftfthe irmaditog of -DNA
bring out al | potential ““relastenshigpsmagmocnognsvte yg enseesf u |
Several met hods have been presecirdbeg, ttoher aifsdree, geneesw p
that correlate wit K '%biRdcoegtitciay prionbfloermmaotfi oasnnot ati on of |
i thout previous knowledg%aterl%q arﬁé’ Iﬁtlon Sand

w
expression gcdtuasst ar igeegnemet hodol ogy was
d
a

escribed by analysis of tk?él'g{e{ ch/fw,p sa):‘a/cg %f

?erenc
mong distinct sectors of gen®e wnhdeépeaemhesritdley dfhat he s
reading frame and '8edqhen cresettemmoll @,gyTTC, CTT, TCT, CCT,
comput es t heusthgequoefnc ¢4 i tleens sfigceasisl edomipfosi ti coentains
composénscomposon i s defi nmeed ghbora cembi nafti ons of the I
nucl eotide triplets with tirdiemltetcal wogirl als sf ocmmpbei tropl
containing as elements alla nearpdsett moimplhlsoms (ber eather

nucl eotide of the DNA seqgbendefi Tde asata soebtt acifnenducl eo

reveal ed features of ki nsgr pssorcompogi ttihoenr eof that
heretofore had not been reconi_Hed. I ma n ]lhe

€ comtp)@ag)e] requency
orthologs analyzed could be B as Seterresadm

deter?nll%e%dsttartl|lng0|tlf1
whi | e in mouse they COU|d(CbDeS)CIlfStaenryedlett?eronBY t9he o
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the reading was done in a fukttyngventapg@gRngnwa@€5. To do
that, t he application COMPSEQAfr%m The EU{ pean

i ne e-xpageed
Mol ecul ar Bi ol ogy Open Sof;ware Suit? SEMBOSS) was .
requency rom very’ long pie
userdttp://emboss.bio'ﬁhnefopanraﬁninelselni;/
aving each the same number |
of the application were a WOUer] eSOItZIedeOSf, 3wa(sa utsreldp.leltn) sauncd
frame of word to |l ook at O, i..e. .the sequence, is_read 1in
tri'pl'et appears WwWith anaexpec
fully overlapping way. Thecg%géégﬁ§|ocrbn¥vblllnlr(]:é)mpsuettes aolfl
nearest nei ghbors of each _nucl eoti.de alon% t he, .DNA
appear wi'tth “an xpect@&dasreqg
sequence. Then, they were qr Qoefder'bnlteo 1C06nrpé)\;siodn§s bal sumr

their fredduenkey cuenre:;paogseonfrequeposyOns generat ed by their

was obtained by summing upntuhC e aduer}clptiseetsqf each
one of the triplets t hat constltute a composon. The
usaffeequencies of the 14 compo%%rnrseswpe denacbeulaetutsvgegeens caonn

as per t(hhousand nhucleosagdes

| f the -f usquyency of a

IV, = [Xeqe T+ E (xcac:b +Xog6n + xcar}j + E (% cage» + Xcaer= + xqzacr::j]

Ve = [Xeee T+ E (xcac:b +Xopps T xccr}) + E (Xcages + Xcacr> + Xerce=)

N = |Xege + E(L:ﬂ@:» + Xope + x:sr::-] + E(xd:AGE} + Xeaors T Xercos )

Np = |Xeps + E Exd:AI'} + X + xccr}) + E (Xcacr> T Xcaer= + xq:rc-s::]]

H
The met hoddmegys ot/wasermlposon’ as for exampld#he

used to cluster glén"éghen'comﬁﬁnOtexAcé)gyd the number of eacl

-usage frequency was the parcamthearnduse)d llch]rthleusD'['\lArisegque
The "distance function" waPs? FPEM‘%NS&NnNTreSpoercrte'IVae||yo’n th

coeffimgi etnhtat ( measures t he strength and t he

direction of the I inear relationsli' bet en the n =14
pairs of values oﬁ(anty,ewhnwm‘""rzvaxm}ig e%ci> T ESxiijk} (5)
Jj=i =i
nXxy;,—Xx Xy, k=]
']r"=
[ [ . .
P g z 3 I f we assume that weagh n e
n(Ex?) - (Zx)? [nEyD) - (E¥) s
N N take the values of A, G, T
represent the composon usage freqguencies of the .t wao
Xpressions can be written in
sequences to be compared. The coefficient is, theng) the
best estimate of xtamey amdréirgflsoenSt(I)fmated length /of the
. ) woul d, then, be
written as:
N=32N,
A caftf thredhodv@osofchosen.FiThiL illustratvesFitgelhashbal
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iTable 1. Summary of all indivigual composons
: sets ofneeghlkest base trilplets
1
1

BASES SETS OF DNA-TRIPLETS* COMPOSONP

A AAA <A>
G GGG <G>
T TTT <T>
C CCC <C>

AG AGA, GGA, AGG <AG>

GAG, GAA, AAG
AC ACA, CCA, ACC <AC>

CAC, CAA, AAC

AT ATA, TTA, ATT <AT>
TAT, TAA, AAT

G,T GTG, TTG, GTT <GT>
TGT, GGT, TGG

C,G CGC, GGC, CGG <CG>
GCG, CCG, GCC
CT TCT, TCC, CCT <CT>

CTC, TTC, CTT

AG,C GAC, CAG <AGC>
AGC, CGA
ACG, GCA

AG,T GAT, TAG <AGT>
AGT, TGA
ATG, GTA

ACT CAT, TAC <ACT>
ACT, TCA
ATC, CTA

T,C,G CTG, GTC <TCG>
TCG, GCT
TGC, CGT

‘Nearest -hbasghbombinations.

‘Composon notation, <AC> represents a set of |
al | neargbBbor combinations of bases A and C.
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Fig. 1. Pl ot s repr eseunstaigneg ftrheeq uceonncpioessonand t he esti mated

DNA sequenCkehFI3A4A) Cal cul aitseadyec pmmpd s d re . ( B) The real (
(bl ack) nucleotide content of the gene by wusing equatio
observed and estimated nucleotide content and the | engtt
tion of the standard errors in the nucleotide cowtsagesby

of DNAs of di fferent si zes.
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compos®age frequencies foumd1lf4gr t he CDS of t he

human &éwhdwiaAth a | ength of PZ? stl SE %t?e‘us&t?seraimdg gene

(accession number AJ291578). Equation 5 was applied
aIgorithm-ﬁlflawtetrhienggeinse f o

t o estimat e

t he cosnp@es®n obt ai ned tTo
G

he

number of nucleotides of theEPt%‘I%A sVeVaB—eﬂnltc%—/l—/nMowr—dgepa-{meor
h
e

Ma, t Lab was

compare it with the real n r n é)|eOtIgCFES ("see Fig

1B and the insert). As <can SotbaselrvteldcalthteStrSroar qE:Oerts

u
o
an 0.5% for a sequence fzotliqlThFeMa HWOF:ks,lcn )hows,

wever, that the error obsRersvueldt sincreases as the | ength

—
>

o

the DNA sequence decreasceosfhpobsellt/gona/ghﬁe/l&otm?;reesOrat&onry

r lengths | ower than 100 /.bnas/_?u aanl TS T/hnez‘o noOMW Iedag 650 C.

e error in the estimation of nucleotide composition i

necessary in order to knowltthhasibF(naqum [EV'%)HSIy rbeport

n
%nifmanurs\ep gar c()hlsbll

- O =T
—

—
> O

n
considered for the electionfroofmtéhes rg% [

be not ed t hat t he estimatced“?e%%tﬁlaosfs'{hgdgennell com
s e
en

analyzed, wusing equation 6,'nism?% titchaelsetoortthe regasl WE R

clusters. An anal ysi s -mdustehe

clusters showed that 73 (10%

HumaMo use Sample Coll ection,_ Criteri a : .
human genes, respectivel vy, di

of the gene.

For t he CDSs t o be i Mo lus dseadmei s omphesi tummamml profile as
sample some criteria were képtrgEncset b iw&iemaetahriem@D Sosr t h
were collected following téamplaendwsne ds afmprl ec sred ercits om we
criterion. Second, each onteotoafl tgheener amuudndralry i selt dd tod db a p
human CDSs has to display &acCgemor s amplndsu saefo nopratshaon ogs t |

usage YWroThilrd, t he randomhwymasne ltehcet ed2 haaiimdanC5 profil es
CDSs having the C2 and C5 moaoafkiel ermbhotl olyavd hant heelleags v e
i n mouse. The selected mousoensertvieal @mgs dweeeged hdkwr,i ng
included i nt-mo utshee ohrutnhaonl o g s CﬂlalvF%tgiPH'mind the criter.i
Finally, as indicated abov%n%D%et%ho%rstevJe tchoalnI elcotoedbaases
pairs were eliminated fromm(glrjsee aonratlr}/osliosgs_AIIIn $8, uen,ce:ﬁ
analyzed in this study wer%n%btc?singpoffirlogn_ TllwztlsgNazt|o.nIaII U s
Center for Bi otechnol ogy Ipnofpourlrga%tiioonn b[e)lt\l'eveedat?ﬁas%uman
(NCBI) . having the C2 and C5 genes. I
GO Annotations had in mouse the C2 profile |
The qgoxthsl ational modlflcaatnldontsha(tPTll\/Fss) 9 Str?ead i nmo
cellular location of the prootntrasStcotd fllogl .nthgurgae%'es
the sample selected were2d&f8 mluﬁgdtl?é”lltngabCSW B of v
the fadbtasewegbbrowser prOVIduma%‘ouse SameBrS{ orthologs

Knowl edgebase (Uni Pr ot &&8p ¢P B2 04" I08features relati

since they d| varsqaeg ei mrodmpd esal
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Fig. 2. Similarities and di sssmmubarbtibsl obhseofedompobi
C2 and C5 in bof{WW) spetiesences in the gene popul ation
man and mouse. ( B) Di fferenoseagebsér Wedann-at)demaasgtpo £@n
The base)linepfesents the -exgpee tferde cwanpmwys ommver age of Il on
sequences with the same composition for A, T, C and G.
their usages in C2 and C5 in both human and mouse. (C)
mean nucleotide compo¥)i tamdl)obyeuseédgi mqGat (on 5. The b
nucl eotide average in randomly generated DNA -s-dquences i

20 ~
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7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 X Y

Chromosome
Fig. 3. Observed chr omosomal distribution of the C2 an
genesThe amount of genes in each chromosome is represen

fitting into C2 (grey) and C5 (black), respectively.
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Fig 2B illustrates t hediC2t ramdit €& icno nhpuomrsaonn c hr o mos o |
usage profiles of the humamhnhhgemesnerselfartdcmebobhtited ubdaees
Il i ne. It was observed that cihm omosoenadn!| ydirss@mé bidn osm uagfg e

the sample overlap with theéeh€refaomde C5t hatmanhey omustsbe
(’=0.998 and 0.996 respectilviehmkdd. | habalger eZmehbowsi that 5
previously reported data themarai qe ndeisf fhearveinncge thbheet wie2e nand
the C2 and C5 profiles in bwothixpechireosmoisso meef. erlr,e d2,t ol 1t,|
nooverl appi nggusfagmgeguerdfcycomposehs 0£§AG>e genes (898 genes
and <CG> (marked with * inreé&mai n2iBn)g 1& dlarcd mosamebso.t hCh
speci es, the usage of <CG>ahd Rh €8nhaigheereathanhhénl| €bes
while the wusage of <AG> 'P sfrloomvelbotim l2ustthearns i(n< C®. 7 % i
Since a high degree of ovemgleappidrgpsbéyweerept beensagg 33

freqguencies of t he remai namaguni2 ofcotmpe®sGAs anmdasC5 gene
observed (Fig 2B) a certaisnomeesgrlee( 8i%) ,t He { &t%) eranndo fl9
sequence closeness mu s t egyxients beit weleamy tthhee &nes ofi |l e
sharing the C2 and C5 profgeneess. dits@l Ayghhsei @b |l marotiyl @.n
nucl eotide composition (Fig ZC)I beotrdeeern ttohea%%?es frqun(]atr
both clusters contrast with the dissiygmilarity, observed

genes are dispersed through t
compos®age bet weenmotulse mum?h'nndeoﬁlesndently clustered i n
of t he sampl e. Thus, t he rceogn]poonssonorcIgursouepre'dngtogeyther i
provi de additional |nforénﬁaé||yozned rehgard neg dlsqubutlo
organi zation of nucl eotides, interspersed . t he DNA that

t he more populated chromosome
could be wuseful for gene Sf{)tlrﬂ__gg 4d sfhoorwsthteha'tdennott'f(')r?Ia
tion of gene features tha reveal evol ut ona.rny

t polog|cally % e''i's% chro
convergence or di vergence tV}glatth’|ni thmosto BP ?thlorban , t

humamouse orthologs. qguantities. Fig 4 highlights

Chr omosomal l ocation of thbei fiuenstn gemeenf i atiog iorftoC2
the C2 and C5 compositionalchrloumsasames 16 and 19. The hi
It has been reported thatc%ftaenr%j tChSe gergam'zatlfoorlnjn%f'n
. 19 13.% and, 16pl13. 3. The dat a
genes in chromosomes of man);J eukaryotic " genomes
makes t hem t o appear asthfeun%?fuegr%zglrllypg rfe§ ¥ et\aled by t
evolutionarily <conserved or °BREH® AP omnlggh{o rt?\VI 'enf()'
profieriat ei n intefactinonrdetWohokWnoWw® Understand hOW' som
whet her or not the genes halv stgerhslgr\{ve |emifloarrni]etdy ?rr]]dthheoy
C2 and C5 -coanpgespnofiles partdls%labutypde aotf nucleotide
. .0r strl,gctures i nterspersed al
random or in S 0me way ' inked 0 chromosomal

clustering we analyzed theScmiobmosomak damdr idbhstsimomubaerf i
the 945 C2 and 1051 C5 gencaerst honldoigcsatteldatabbuwe bakhidg 13p13

represents the percentage ®©dmpgoesnietsi ofnrad mp €C@f ialneds C5
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Clusterlh

Chromosome

Summary

categories

observed

of

human

genes

|
chr omosomall

1* 69 7,3 82 7,8 151 7,6
2% 43 4,6 47 4,5 90 4,5
3 26 2,8 24 2,3 50 2,5
4 30 3,2 25 2,4 55 2,8
5 35 3,7 40 3,8 75 3,8
6 34 3,6 45 4,3 79 4,0
7 35 3,7 36 3,4 71 3,6
8 29 3,1 40 3,8 69 3,5
9% 44 4,7 48 4,6 92 4,6
10 37 3,9 35 3,3 72 3,6
11* 56 5,9 59 5,6 115 5,8
12 29 3,1 32 3,0 61 3,1
13 10 1,1 11 1,0 21 1,1
14 29 3,1 28 2,7 57 2,9
15 27 2,9 23 2,2 50 2,5
16* 65 6,9 67 6,4 132 6,6
17* 53 5,6 78 7,4 131 6,6
18 8 0,8 10 1,0 18 0,9
19* 170 18,0 191 18,2 361 18,1
20 47 5,0 43 4,1 90 4,5
21 10 1,1 8 0,8 18 0,9
22 35 3,7 42 4,0 77 3,9
24 2,5 36 3,4 60 3,0
0 0,0 1 0,1 1 0,1
total 945 100 1051 100 1996 100

*The mor e

popul at ed

chr omosomes

di str|
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I't has been shown above thaptrofhéebum@@n €Bro@ésamal C7 sh
band 19p13.3 contains a higheam®unandofChumaaof igleemear e GC
orthologs to mouse having bhhei €@ tama& 5o fpirloefs |1 @& amd C7
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that there is a notable divtdegdmeaguecurciyngu ssep eocfi ad o mmo s Ar
natur al selection might hapeofoirlgeasi €6d and mEad s ictoiud rda Igleyn e
similar and functionally re€&f%t®Bhusgenees mary cbnomosemahat
clustgrswe, accordingly andhimamouserorttoh orl eoignsf dfrrcoen band

the finding described abovehaveceompiaveerdgeedhei tompbhi siperd e s
al features of all the genedsatoaf Phowli MPptlBaB dmd do fl 9tphleli
mouse orthologs. This datasp®itlllnpcovtidastinfd7 magenen O
how many human C2 and C5 gleawwe tolfe (o2anadndl 951 3pr3ofi |l es s
di verged from the mouse or thlreelnodarlgeilyg chbaseér vepdl8uding

considered a mutlatiﬁosnaindhio&tst%%?trlelatlOns bet ween Hhumar

Materials and Methods genesantdhact,\__J hpardofa|les ulennctehel PWE T 1
than 100 nucleotide bases and those that do not have
GO information in the DNA Idnat rdbearnks V\?exraemlé]fclwuhaeéé]er t
from the study. similarity and t he di ssimil a
profiles may provide a | ayer
The analysis |nd|cated|t|p] t the éldlmann agnﬁaglﬁygsei so rotfh otl
having the C2 and C5 profiloefs bfaonrdm 1a9p13r 9.8 V\?ahsr 0.Mmo s 0,ma o
cluster since 132 (75%) genes oh ofwethc 7|5deorfedgenr?§’ c
selected frof®h bawd f1tBhpl@2 anTdMs prtOfilrﬁosst relevant GO
(Fig 5 black bars). Tabl e 30rsrrr11aIW|Szetdhe gepnee cneann%eag drel
compositional profile of 'enghgeonnees offlttth h g T&?] hueanand
mouse orthol ogs of band 188133t3égo we%? nous e in ot
orthologs (200%) di splay the ng c &t" ptroou{moutérbgtﬁﬁl
gray bars) suggesting thatlc?caltar e, mador tfl9p13 the ?%|
and C5 -fmawmsea orthologs mayg rbavehadvleveddgeannotat|ons feg
bet ween both species. It wagsenobsehralveed tGE)atretghaerd moguntthe
of genes having the C2 and C5 prof|le i,s, similar since ¢
nal'ysi's f 'tShe%'e protelns re
genes have the C2 profile ISSIm9I|%.en eIPaY I caCtSions
profile. It was, moreover,6A)bseh‘,jlted721(%aOf mtoﬁe p?rfottehiens
orthologs that i n human hacvleusttheer %22 %r}de %Sagrgfilo?vgrd
(132 genes) have i n mouse threaceQIaInd Cr%atpr”oxf'ilne contr
respectively (see Fig 5 hdowTeavbelre 37),(y ufggteStlnlgottehiants
mo st of t he di vergence ob Y%%sia{]ndt/hoe ?%mpc§/?oplasm
profile betweenmumestorhlhmarm(h ia?dldHS {Re PTMs we observe
changes in DNA sequences affecti 9 It g s%g?iga tbr)lle gen

he prr(]) e H
composon that d'StIngu'ShesbitahseedCGtaoUv%r%7 J)p ch|'f||ecs fPrTcMrg
b

C2 and C5. I'n fact, t he aPISiUFF\Ithgn quatilnon 5 .to

'dges contras
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Prof i

mouse

Summafo usfe alrit htod mars

Pr of i

Profi

Pr of

M m Gene Profil M m Gene 1 Hs i n

ADAMTBE1 @ 1 HDGFR|P2 5 2 ACSBG2 1 11
ABHD1|7 A2 2 ANKRD|24 5 3 CHAF1A 1 3
AMH 2 2 ARHGEF185 3 EMR1 1 -
EFNAP 2 2 MBD 3 5 3 ccDhC94 3 3
FGF2pPp 2 2 MUM1 5 3 GTF2H1 3 3
HCN?2 2 2 PALM 5 3 LSM7 3 3
KI SS1R 2 2 SH3GU1 5 3 RANBR3 3 3
ME X3 D 2 2 CACTI|N 5 5 SAFB? 3 3
NRTN 2 2 DAPKS3 5 5 SMI M24 3 7
TPGS| 2 2 DI RAS$S1 5 5 TRI P10 3 1
ZBTBTA 2 2 GADD4|5B 5 5 ACER1 4 -
ZNRF# 2 2 Gl PCB 5 5 DENNDMLCG6 7
TMEM2|59 2 4 HMG20B 5 5 EBI 3 6 4
TNFSFKF9 2 4 JSRPI 5 5 GPR108 6 7
Cl9o0r|f 28 5 KHSRP 5 5 | ZUMQ4 6 7
c2cCcbD4cC 2 5 L MNB2 5 5 MED1 6 6 6
MAP2K2 2 5 MRPLJ54 5 5 ONECU|T3 6 2
M| DN 2 5 Pl P5K1C5 5 REEP®G6 6 6
TRAPPCS5?2 5 PLEKHJ15 5 SCAMB4 6 11
VMAC 2 5 REXO1 5 5 SLC25A4 5 7
ABCAYT 2 6 SHD 5 5 SLC39|/A36 6
ALKBH7 2 6 TCF3 5 5 TI CAM1 6 4
APBARB 2 6 TIP3 5 5 TNFSF|146 7
APC?2 2 6 DOT1L 5 6 TUBB4A 6 7
ATP5D 2 6 DUS3L 5 6 AES 7 7
CELFpH 2 6 FZR1 5 6 AP3Dl1 7 7
CFD 2 6 NFI C 5 6 ATCAY 7 3
CRB3 2 6 PCP2 5 6 ATP8B3 7 1
DOHH 2 6 POLRZ2ZE 5 6 CREB3|L37 7
DOS 2 6 PTPRSB 5 6 FCERZ2 7 1
ELANE 2 6 SI RTH 5 6 FSD1 7 7
FEM1A 2 6 TLE?2 5 6 GNA1l1 7 7
GAMT 2 6 ANGPT|L4 5 7 LDLR 7 7
GRI N3 B 2 6 ARI D3A 5 7 MOB 3 A 7 4
KLF16 2 6 BSG 5 7 TLEG 7 7
LPPRB 2 6 CDC34 5 7 Cl RBP 11 11
MADCAM1 2 6 CNN2 5 7 PTBPL - 7
MFSD12 2 6 CSNK1|G2 5 7 EMR4 P - 9
NCL N 2 6 GNA1lS% 5 7 ARRDQ5 - 7
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¢FlofS o /2ysaydzZSRODD

Profi Profi i Profi Prof
Gene n Hs Mm Gene Profii n Hs i n N
NDUFAL1 2 6 HMHA 1 5 7 Cl9o0rf 7 1 2
PCSK/ 2 6 KDM4 B 5 7 R3IHDM4 - 6
PLKS5 2 6 MATK 5 7 LI NGO|3 - 6
POLRMT 2 6 MI ER2 5 7
PRSS5/7 2 6 Ml S P 5 7
PRTNS3J 2 6 MK NK 2 5 7
PSPN 2 6 MLLTI1 5 7
RNF126 2 6 MP ND 5 7
S1PR 2 6 MYDGEF 5 7
SBNO?2 2 6 NFI X 5 7
SEMAG6G6/IB 2 6 NMRK 2 5 7
SHC2 2 6 OAZ1 5 7
SPPL2B 2 6 Pl ASH4 5 7
TNFAI R8L2A 6 PLI NB 5 7
WDR1 8 2 6 PLI NB 5 7
Cl9o0r f 2% 7 QTRT1 5 7
CLPP 2 7 RPS1656 5 7
GZMM 2 7 SGTA 5 7
ODF3L|2 2 - SLC25A235 7
ADATS3 2 STAP? 5 7
BTBD?2 2 - STK11 5 7
PRR2 2 2 - ZFR?2 5 7
CD320Q 2 Ql L1 5 10
PNPLAG 2 GP X4 5 11
LONP1 5 11
UHRF 1 5 11
DAZAR1 5 -
MY O1F 5
PNPLAG 5
TI MM44 5

www.openaccesspub.org | JDRR C@icemnmleEQy. 14302/ 478814 :1P558& % Vol-1Issue 1 Pg. no. 43



http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jdrr
http://dx.doi.org/10.14302/issn.2575-7881.jdrr-15-863

OPEN ACCESS

Freely Available Online

/j )
(jpenaccess '

45

40

35

30

25

20

15

19p13.3 human-mouse orthologs (%)

10

5

0

ilj 2 J;|J4] - l I |

B Human
d Mouse

6 7 8 9 10 11
Cluster

Fig. 5
bagr ap
band 1
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amount of genes in C2 and C5, respectively.
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however, the PTMs are bi ashkeidoltoogwacrad p hnof soprhoartyi loant e(df unct
and/ or apebyleansed (71%) i n podrethtasatl | yo c29%el ate with t
from C2. clustering.

A relationship between theTHe M diaytpae a@&amdwbhheindicat e
cellular | ocation was obserdviefdf.erFeingc e6s sWwe we totbaste rmnetd oind
C2 genes <codify mainly f-orpremesmhbtanen andussecisetC2d and C
proteins but t hat t he promeuse a(rF8)galsBggeglsycagy! ahed
having mainly disulfide brieddgpdauti Omatr e setquemcleandd, v etrige
C5 genes codi fying mai nl gndf omousneucbetahol agd/ odrur i ng s

cytoplasmic proteins are mobskbyvepthoshbaoryhatedarmneamdihotrab

acetyl ated. The data presenfedompe@sdms a<gAhAG> naenndt <WiGt>h b e |
published data indicating 2Bat asniigewasalpreecoesked amhdw
membrane proteins, mai nly gihmislearhiatviiensg aenxdt r chiced il mil laar i t
segment s, ar e gl ycosyl at edwass walall wZheh vi infgf ediesrulefigene ocf

bon’ds whil e t he hi ghest <hoG>renCGatiicn notf reflected,
phosphoryl at eglhotaedetsyl art etdtatvler age fGorilCndcont ent of the ge
localized in the cell ?Auwél eass caldc Ulnattehde ky teo@l atsimon 5 (

. . and 61N7% for C5). Thus, whil
Di scussi on

content does not allow | ocati
The simplicity of the meth%% dlescrlb]zefdeanr%jt 'tcsatreegdsuacgeeds
di mensionality provide S 0 (reeqbu efyltsanwgepfe[r) ntlally
sequences bet ween genes, mag'gnelsyts h%?loegvén atrhough b
analyzed and clustered -i pu eoti qor}text .

evqu I nar i re since
dependent manner . The methcoodmpbsonuss,effjhey O4i% T %UP 4 te
thousands of genes showing i mi_l rItIE? and disaumilari‘

struct i htersperse in tThe

ties regardi ng -utshaegier fcrldém{pjoesnocry

Cl assicadllyst egresnewer e obtainedThoen dtahtea bparseissenotfed shows t

expression dat a and a biao'lr(])tg?cg? T}r10WI(:5dg"°‘erewarl]sot di str
postersiecdr it o make the AB7s t 1 folt " A0S O (GG Pl ement since

ot her cases, certain:luusntsegrﬁgnreg\?isaeg Igoecated bn specific
al gorithms based on t he nqegraisprecuhfnfcsocec)lgtog Ral I !
biological knowl edge, suchthgsg%rbesanlnooctaattedon.sn tnhteoSe !
expression data’ erethp')rsopg)oj':\sgelédF,d t% b|olog|cajlg'.zp?rW)epetrhtiin
gencel usters Wearepro/botra/haedtastlhsatftp% di stribution of gen
similarities and differencessomggsear”\]/ded at;ysoanalysmecoiffitch
profile of t he -foaoengpoesnacry &a&hgﬁ&wsoma' clustering) inst
sequefovs hout previous know?trdig%l”gfd rgnieﬂrét have an e
function and expression. ThaCCGeﬁse{nbr{oltiaftyi otn% wem ehgre]& '
a posteriori to check Whetrr?ério%?linzoetd t R& ctohmeposboanSIS

categories convey and corrcehlraotmeosevfn?h snc?r!rmghl??/rpe bgfse d:
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Nature might have exploitedvhtyhia &sargef gpatoproritnfolnuemfci g
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t he chr omosomal di stributioompmfsi giemmea!| tchaattegoneqgqebsr eol |
frequent adaptive changes aseemnppdoessed ithe dt h ms ebet hraitc hd o n
not . I'f this iasage tslhpe cd d itpghoep @ti tveerrrgenfce observed bet we
C2 and C5 might be consi delredataend adapti ke cthealroantetreirc r
correlating freiquidf gegesnt famrcd mnosarme 19, relative to mo
adjustments. The presence odatcomplbswinngl| tsbéer & heucghe naess |
C2 and C5 would entail t hategitoncohBhege BoOmablty pfasotfer
selective advantage as an damydictahtedronéhtftbatosewmel uti onary

mechani sms might exi st t o pror'r]oteSh eld Qormatltolcedndmore

mai ntenance of composon f Sctter%atasmo'stt h]asthbeelern human
suggested for functional cliunstcermpsaréctja Fhra\atltvheeytoarteheniort
constrained by gene expresssliognnlflCotnhterp,;)(r)pgre{lt|esOf the

The comparison of t he geexnhei bpdpulheatti dreha®#i drhesi nce t |
compos®oage profiles of C2 -uvashadgeC5 ngleotel sfpreocm e s . The |
mouse and human indicaimedsthats e§ 0% do fg ehnuensa nt h a't bel ong
orthologs from C2 and C5 arpardiicailmirl achasmasomaldi crad dioo
t hat they have di ver ged sduugrgiensgt s e tilatt i root. allhli sgenes
suggestion i s supported bycl pséeredsicthangeodiuednglaeéaol u
indicating that greincels d horcoamesiesiarf i€ i ng into C2 and C5
regions in the human genomea ahhcet mapot aicrhhed mobyg osnat onrgegi o
selectivé®apdedgshhwmrte mut ati onabmiperesefir@ei ghdor base deper
natur al sel ection were b otshhoiwnta crad led rya t iemdt eewvwoolnnteicare di
with the evolution of such T Thesectgemes icroutl e bma mmalsii adrer
g e n o*Mhe®? that the age of a gene is de

taxonomi.c distri,bution of t he

The analysis of a telomeri'c region of chromosome
19 (band 19p13. 3) showed tbn tt%ehigr(?seerﬂ%% Ps SRNTH
genes that belong to compoéonegpﬁgtefa‘g &Ep%n dCS Old g€
fact, 75% of the genes Iocatgc?rir?nﬁgndStlrgplgSerS B%f'o‘%&i”
to the C2 and-rCiSchgelnnesagG’Cége éﬁn% Twh|utsh’ bt is most Iikely
previous observations indlgétlon Y ¢ Rg geratmealny toelldonﬁ]eormloclo"
regions ratder T@Ce C2 and CSI?Jeaecgrtng%Pysense, there ar
existing in band 19p13. 3 nho"’”thI i equeynnewd|gveerege‘ncoenI
coul d be explained by genén dd'ufpI Iata+teo<n tofnqplr% %3 baynd ¢
mutation. parts -eoxfi sptrieng genes.

It is worth noting that genseisncteh hea datlaocparteesdenitned
band 19p13.3 collocate in rrtmhueseczi and C5tgee ecsrterlqalltoncct)nlfI

19p136i{; have a bias t

chromoso®e®® IThe similarity nt ent

o}
bet ween C2 and C5 (Fig 2A Iocat|Co)ns ayF'zgl sﬁa’exdp?lpaeinrglng
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enes i
| odi

(7]

howing similarities and dlpsTsM:m|b%gktl_lersabetwe.en g

ns’l at’i ona

compositional features thesecqounépnocseo;n G(bl:u%te%vr@'mrb%tscg]l,%*! s
convey some | ayer of biologM'caI i nformation. The result:

us muscul us
obtained ar e supported by dat a indicating t hat i n
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