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Abstract: 
In respect to importance of gene expression mechanism and its regulation, We have analyzed the 
correlation between gene expression level of tumor suppressor tissue specific genes with their 
compositional features including CDS length, codon content (in number and percent), synonymous codon 
usage (percentage of each synonymous codon in each codon family that codes for the same amino acid), 
base content (totally and position ally). This may help us to understand the effect of compositional features 
and feature selection on regulation of gene expression. In our analysis we used NCBI database and Source 
database (microarray database) and multiple bioinformatics and statistical software. 71 tumor suppressor 
genes and 21 tissues were selected. Finally we reached the significant features with P_value below than 
0.01. Only kidney didn’t have any significant features. Some correlations were positive and some were 
negative. Interestingly most of them were common among tissues. These results may support the opinion 
that in these tissues there is a common regulation mechanism for the expression of tumor suppressor genes. 
Some of these significant features have significance to understanding translational selection and other has 
significance to understanding various effects on mRNA and protein stability. By such analysis, we may 
explore some aspect of correlation between genomics, transcriptomics and proteomics. 

  

Introduction 

 It is accepted that regulation of gene information conversion to protein can be occurred in sequential stages 
including mRNA decay, mRNA translation rate and efficiency. With bioinformatics analysis we can now 
understand many combinatorial factors that control these phenomena. In recent years numerous studies 
have been tried to understand the relationship between gene expression levels and compositional features 
such as biased codon usage and amino acid usage [1-12], whole genome regulatory networks [13-14], base 
composition [15-18], intron length [19] and gene distribution [20]. In spite of many studies, the correlation 
between expression level of human and mammalian has been controversial.  
Different reports have indicated that there is some evidence of selection pressure on codon usage bias in 
mammalian genes [21-23], also the relation of intron length and gene expression has been revealed [24], 
also some studies concluded that highly expressed genes code for small proteins, have little intronic 
content, high codon and amino acid bias [25].  
Recently, in order to get more precise conclusion, some studies have focused on tissue specific genes. Due 
to these studies Alexander E. Vinogradov found a weak positive correlation between gene GC content and 
expression level [27].later plotkin et al reported a significant difference between genes that are selectively 
expressed in several human tissues. [28]. Interestingly in a study , Se´mon and et al. concluded that  in spite 
of significant difference in synonymous codon usage between tissue-specific genes in different tissue, this 
effect is linked to regional variations of GC-content, and not to a selective pressure to optimize translation, 
so it is not a good predictor [29] in a recent study Yan Zhou  and et al analyzed the relationship between 
Human oncogene tissue-specific expression level and sequence compositional features, It was interesting 
because they analyzed a specific subset of genes, that are very important in cell cycle and tumor formation. 
They reached some significant correlation which implies the selection pressure to some extent [30].In this 
study we have studied on relation between tumor suppressor genes expression level and some of their 
compositional features. 
 
2) Materials and Methods 
Totally 71 tumor suppressor genes and their normalized expression data with different molecular function 
and biological process, involved in various cellular components extracted directly from SOURCE database 
[31]. Their CDS were obtained from NCBI database. Because of minimizing the statistical errors we 
performed multiple alignment for obtained sequences with clustalW [32].alignment score for each of the 
two sequences was between 1 and 27 percent. Calculation of bases content (totally and positionaly in each 
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codon) in percent, GC content (totally and GC1, 2,3)  in percent, codons frequencies in number and percent 
and synonymous codon usage features (percentage of each synonymous codon in each codon family that 
codes for the same amino acid) were done with FREQSQ. 21 tissues were selected and in each tissue 
average expression, number of expressed genes, and the highest expressed gene was recognized. for each of 
them the correlation between gene expression level of tumor suppressor genes and CDS compositional 
features was  analyzed by MINITAB program, P values below than 0.01 were considered significant.  
 
3) Results and discussion: 
 Among the most significant characteristics (given in table) in our analysis there were not any significant 
correlation with any CDS length, number of codon content. The most significant features in various tissues 
are codon content in percent and synonymous codon usage. Also in stomach tissue there is a positive 
correlation with G2.  It is important to not that most of the significant features are common between tissues. 
This may support the opinion that common mechanism may be responsible for the gene expression 
regulation in different tissues.  
The positive correlation between codon content and gene expression in tissues may imply the correlation 
between mRNA stability dependence on codon content and regulation of expression. Also, the codon 
content may affect on the amino acid content and this may affect on the protein stability. The correlation 
between synonymous codon usage and gene expression level can be attributed to tRNA frequency in 
specific tissues. 
    
 
Table: 

Tissue Gene 
number 

Average 
expression 

Highest 
expressed 
tumor 
suppressor 
gene 

P-Value rs -Value feature 

Bladder 41 1.871 RPL10 0.005 
0.008 
 

0.333 
0.311 

AUG 
AAG 
 

Kidney 60 13.648 CTNNA1 0.029 
No 

significant 
feture 

0.260 AAG 

Embryonic 
tissue 

58 6.577 GLTSCR2 0.001 
0 
0 

 

 

0.390 
0.441 
0.520 
 

GCU 
CGG 
AGG 
 

Liver 54 10.239 RPL10 0.002 
0.004 
0.005 

 

0.355 
0.334 
0.331 

 

AAG 
UGU 
CGU 

 

Skin 59 19.63 CAV1 0 
0.008 
0.001 
 

0.485 
0.313 
0.371 
 
 

AUC 
AAG 
CTC(L) 
 

Stomach 53 7.324 RPL10 0.006 
0.002 
0 
0.002 
0.008 
 

0.326 
0.360 
0.436 
0.355 
0.312 
 

AAG 
UGU 
CGG 
AGG 
G2 
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Mammary-
gland 

57 6.549 RPL10 0.007 
0.002 
0.008 

0.318 
0.365 
0.313 

AUC 
AAG 
UGU 

Testis 66 20.577 CTNNA1 0.002 
0.007 
0.001 
0.009 
0.001 

0.354 
0.319 
0.382 
0.307 
0.383 
 

UUG 
GUU 
GCU 
GCA 
TTG(L) 

Prostate 62 9.803 RPL10 0.009 
0.002 
0.005 
0.005 
 

0.308 
0.356 
0.327 
0.327 
 

AUC 
AAG 
UGU 
CGU 
 

Ovary 56 5.887 RPL10  
0.005 
0.003 
0.003 
0.004 
0.009 
 

 
0.332 
0.353 
0.352 
0.340 
0.308 

 

 

AUC 

AAG 

UGA 

CGG 

AGG 

 

 

 

Salivary-
glands 

29 1.239 RPL10 0.001 
0.008 
0.005 

-0.371 
-0.313 
-0.330 

CUA 
ACU 
CTA(L) 

Lung 68 29.394 RPL10 0.003 
0.006 
 

0.345 
0.321 
 

CGU 
CGG 
 

Brain 69 69.056 CTNNA1 0.002 0.368 GCU 

Bone 55 6.324 RPL10 0 
0.009 
0.007 
 

0.411 
0.307 
0.315 

 

AUC 
AAG 
CGG 

 

 
Muscle 62 7.859 RPL10 0.006 

0.004 
0.004 
 

0.326 
0.338 
-0.339 
 

AAG 
UGU 
AGC(S) 
 

Heart 56 5.803 RPL10 0.003 
0.001 
0.008 
0.002 
0.007 
0.004 
0.006 
0.009 
0.007 
 

-0.350 
0.391 
0.315 
0.367 
0.315 
0.337 
-0.320 
0.307 
-0.316 
 

CUA 
AUC 
UAA 
CGU 
CGG 
CTC(L) 
CTA(L) 
ACC(T 
AGA®) 
 

Spleen 
 

38 3.958 RPL10 0.007 
 

0.317 GCU 

Thyroid 19 0.633 BAP1 0.001 
0.003 

0.401 
0.346 
 

CGU 
CGT® 

Lymph node 48 8.84 GLTSCR2 0.008 
0 
0.004 
0.004 

0.312 
0.427 
0.337 
-0.337 

CGG 
AGG 
TGT© 
TGC© 

Eye 66 13.352 RPL10 0.003 
0 
0.004 
 

0.352 
0.439 
0.340 
 

AAG 
CGG 
AGG 

 

Bone marrow 36 4.028 RPL10 0.009 
0 
0.007 
0.004 
0.004 
0.002 

0.308 
0.406 
0.316 
0.338 
-0.338 
-0.356 

UGG 
CGU 
CGC 
CAA(Q) 
CAG(Q) 
AGC(S) 
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  دهكيچ

 يان ژن هاين سطح بي ارتباط بيم تا به بررسين مطالعه بر ان شديان ژن ، در اي بيمي تنظيسمهايانكت ميباتوجه به اهم

دگـذار،  ك ين ژنها از جمله طـول تـوال     ي در ا  ي ساختمان ي ها يژگي در بافت ها و و     يان اختصاص ي ب يننده تومور دارا  كمهار  

 يدونك ـل خانواده كدون به كدرصد هر  (ي هم معنيدون هاكاستفاده از ) لك به تعداد و درصد نسبت به  (يدونك يمحتو

 هـر چـه بهتـر اثـرات     ك تواند به در   ين امر م  يا. ميبپرداز) گاهيل و در هر جا    كدر  (ي باز ي، محتو ) نهيدامي اس يكدگذار  ك

 NCBI  يگـاه اطلاعـات  ي پاز ازين آنـال يدر ا. دي نماكمكان ژن يم بي بر تنظي و اثر انتخاب ترجمه ايات ساختاريخصوص

 ين از برنامـه هـا  يهمچن ـ. مي بهـره بـرد  ياني ـ گرفتن اطلاعات بيبرا SOURCE گاه ي و از پاي ژني هاي گرفتن تواليبرا

 انتخـاب   ي بافـت انـسان    21 ژن مهارگر تومـور و       71ن مطالعه   يدر ا . ميز استفاده نمود  ي ن ي متعدد ي و آمار  يكيوانفورماتيب

 يچ ارتبـاط معنـادار  يه ه ـيلكتنها در بافت . ميافتي دست 0,01متر از ك P معنادار با ارزش    ياطاتت به ارتب  يدر نها . ديگرد

ن نتجه  يا. بودند كن بافت ها مشتر   يثر آنها ب  كه ا كجالب آن .  بودند ي منف ين ارتباطات مثبت و برخ    ي از ا  يبرخ. حاصل نشد 

 مهـارگر   يان ژنهـا  ي ـ ب ي برا ك مشتر يميسم تنظ يانك نوع م  يكن بافت ها    ي ا يه برا كند  كت  يه حما ين فرض ي تواند از ا   يم

 توان با اسـتفاده از انهـا   يه مكتند يث با اهمي دار از آن حين ارتباطات معني از ايبرخ.  تواند وجود داشته باشد    يتومور م 

ار كا آش ـ  ر يني رونوشت و نسخه پروتئ    يداري توانند پا  يه م كث  يز از ان ح   يه ن يان ساخت و بق   ي را نما  ياثر انتخاب ترجمه ا   

س و  يكپتوميركس، ترانـس  يكن ژنـوم  ي ارتبـاط ب ـ   ي از جنبـه هـا     يم بـود برخ ـ   ي قـادر خـواه    ييز هـا  ين آنـال  يبا چن . سازند

  . ميان سازيس را بهتر نمايكپروتئوم
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