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Abstract:

In respect to importance of gene expression meshardand its regulation, We have analyzed the
correlation between gene expression level of tursoppressor tissue specific genes with their
compositional features including CDS length, codontent (in number and percent), synonymous codon
usage (percentage of each synonymous codon inceatdn family that codes for the same amino acid),
base content (totally and position ally). This rhayp us to understand the effect of compositioeatdres
and feature selection on regulation of gene exprest our analysis we used NCBI database andcgour
database (microarray database) and multiple bimmditics and statistical software. 71 tumor supmess
genes and 21 tissues were selected. Finally wéneeathe significant features with P_value belowntha
0.01. Only kidney didn’t have any significant fess. Some correlations were positive and some were
negative. Interestingly most of them were commormmgntissues. These results may support the opinion
that in these tissues there is a common regulatiechanism for the expression of tumor suppresstege
Some of these significant features have signifiealocunderstanding translational selection andrdthe
significance to understanding various effects onNARand protein stability. By such analysis, we may
explore some aspect of correlation between gengimarsscriptomics and proteomics.

I ntroduction

It is accepted that regulation of gene informationversion to protein can be occurred in sequiesttiges
including mRNA decay, mRNA translation rate andaéhcy. With bioinformatics analysis we can now
understand many combinatorial factors that corttnese phenomena. In recent years numerous studies
have been tried to understand the relationship dmmtwgene expression levels and compositional fesatur
such as biased codon usage and amino acid usdgy, [ihole genome regulatory networks [13-14], base
composition [15-18], intron length [19] and genstdbution [20]. In spite of many studies, the etation
between expression level of human and mammaliatées controversial.

Different reports have indicated that there is s@wielence of selection pressure on codon usageitbias
mammalian genes [21-23], also the relation of mtiength and gene expression has been revealed [24]
also some studies concluded that highly expresseagycode for small proteins, have little intronic
content, high codon and amino acid bias [25].

Recently, in order to get more precise conclussmme studies have focused on tissue specific gBues.

to these studies Alexander E. Vinogradov found akwgositive correlatiobetween gene GC content and
expression level [27].later plotkin et al reporgedignificant difference between genes that arecteély
expressed in several human tissues. [28]. Intaigigtin a study , Se"'mon and et al. concluded thatpite

of significant difference in synonymous codon ushgwveen tissue-specific genes in different tisshis,
effect is linked to regional variations of GC-camteand not to a selective pressure to optimizestedion,

so it is not a good predictor [29] in a recent gtiYéin Zhou and et al analyzed the relationshipvbeh
Human oncogene tissue-specific expression levelsgagience compositional features, It was intergstin
because they analyzed a specific subset of gdrasarte very important in cell cycle and tumor fation.
They reached some significant correlation whichliegpthe selection pressure to some extent [30his
study we have studied on relation between tumopragsor genes expression level and some of their
compositional features.

2) Materialsand M ethods

Totally 71 tumor suppressor genes and their noz@dliexpression data with different molecular fucti
and biological process, involved in various celfidamponents extracted directly from SOURCE databas
[31]. Their CDS were obtained from NCBI databasecd@ise of minimizing the statistical errors we
performed multiple alignment for obtained sequensith clustalW [32].alignment score for each of the
two sequences was between 1 and 27 percent. Gadoutd bases content (totally and positionaly atle
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codon) in percent, GC content (totally and GC1) 4r8percent, codons frequencies in number andemer
and synonymous codon usage features (percentagachfsynonymous codon in each codon family that
codes for the same amino acid) were done with FREQA tissues were selected and in each tissue
average expression, number of expressed genethahijhest expressed gene was recognized. forafach
them the correlation between gene expression lefsélimor suppressor genes and CDS compositional
features was analyzed by MINITAB program, P valoelow than 0.01 were considered significant.

3) Results and discussion:

Among the most significant characteristics (givenable) in our analysis there were not any sigaift
correlation with any CDS length, number of codonteat. The most significant features in variousuées
are codon content in percent and synonymous codageu Also in stomach tissue there is a positive
correlation with G2. It is important to not thabsh of the significant features are common betwsses.
This may support the opinion that common mechanisay be responsible for the gene expression
regulation in different tissues.

The positive correlation between codon content gerte expression in tissues may imply the correaiatio
between mRNA stability dependence on codon cordewt regulation of expression. Also, the codon
content may affect on the amino acid content arglrttay affect on the protein stability. The cortiela
between synonymous codon usage and gene exprdssiincan be attributed to tRNA frequency in
specific tissues.

Table:
Tissue Gene Average Highest P-Value | rs-Value | feature
number expression | expressed
tumor
suppr essor
gene
Bladder 41 1.871 RPL10 0.005 | 0.333 AUG
0.008 0.311 AAG
Kidney 60 13.648 CTNNA1 0.029 0.260 AAG
No
significant
feture
Embryonic 58 6.577 GLTSCR2 0.001 0.390 GCU
tissue 0 0.441 CGG
0 0.520 AGG
Liver 54 10.239 RPL10 0.002 0.355 AAG
0.004 0.334 uGu
0.005 0.331 CGU
Skin 59 19.63 CAV1 0 0.485 AUC
0.008 0.313 AAG
0.001 0.371 CTC(L)
Stomach 53 7.324 RPL10 0.006 | 0.326 AAG
0.002 0.360 uGu
0 0.436 CGG
0.002 0.355 AGG
0.008 0.312 G2
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Spleen 38 3.958 RPL10 0.007 0317 GCU
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P¥estate [5337) B LD GOWsd | 0.368 Ade

Byagymarrow | 3% N8B ARFLIID 0.009 | 0.308 UGG

Salivary- 29 1.239 RPL10 0.001 | -0.371 CUA
glands 0.008 -0.313 | ACU
0.005 -0.330 CTA(L)
Lung 68 29.394 RPL10 0.003 | 0.345 CGU
0.006 0.321 CGG
Brain 69 69.056 CTNNAL 0.002 0.368 GCU
Bone 55 6.324 RPL10 0 0.411 AUC
0.009 0.307 AAG
0.007 0.315 CGG
Muscle 62 7.859 RPL10 0.006 | 0.326 AAG
0.004 0.338 UGU
0.004 -0.339 | AGC(S)
Heart 56 5.803 RPL10 0.003 | -0.350 CUA
0.001 0.391 AUC
0.008 0.315 UAA
0.002 0.367 CGU
0.007 0.315 CGG
0.004 0.337 CTC(L)
0.006 -0.320 CTA(L)
0.009 0.307 ACC(T
0.007 -0.316 | AGA®)
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