
  Cancer may cause changes in the expression or 

availability of the genes. A lot of research showed 

changes in transcription in caner but little is known 

about changes in translation in these diseases. 

Translation efficiency is regulated in response to the 

frequency of the different tRNA molecules in the cell. 

Whether the tRNA molecules change in cancer and 

whether translation efficiency changes as a result is 

not known. Such a change could lead to more global 

changes, such as an increase or decrease in the 

amount of the different types of proteins in the cell. 

We found out that there is a difference between 

cancer and normal samples translation average 

speeds. 

 

Cancer is a term used for diseases in which abnormal cells divide 

without control and are able to invade other tissues.  

In particular, interest is directed towards two types of genes in 

cancer, oncogenes, and tumor suppressors, whose expression 

often change in the disease. 

An oncogene is a gene that when mutated or expressed at 

abnormally-high levels contributes to converting a normal cell 

into a cancer cell. 

Tumor suppressor genes that when are functioning properly, 

they can prevent and inhibit the growth of tumors. When tumor 

suppressor genes are altered or inactivated (due to a mutation), 

they lose the ability to make a protein that controls cell growth. 

 

The chart above reflects the relation between cancer and normal samples average 

translation speeds, by codons, in a Normal tissue vs. 380 cancer samples average. 

The following charts reflect the Relation between cancer and normal samples average 

translation speeds, by genes. Normal vs. 380 cancer samples average. The grey line 

represents normal equals cancer, genes above the lines are predicted to be translated 

more rapidly in cancer. 

Arithmetic average calculation formula                                           

We denote by xi the speed of translation of codon I in a gene. 

Harmonic average calculation formula                                           

We denote by xi the speed of translation of codon I in a gene. 

We found out that there is a minor difference between cancer and normal 

samples average translation speeds by codons and by genes translation speeds. 

In most of the codons translation speed is lower in cancer except for two 

codons- TGC and TGT, that curiously code for the same amino acid, Cysteine.  

Usually cancer translation speed is lower, also as the translation initiation 

speed gets higher the change between cancer and normal translation initiation 

speed also grows. 

During the research we found out some genes that their translation initiation 

speed grow more than others, such as ELN, LST1 and COL13A. 

Also we found out few genes that their speed gets lower in cancer, such as 

RBM24, NFYC and NFYA, another form of that gene. 

The gene NFYC is involved in the transcription process. It has been shown to 

interact with the protein MYC - an oncogene, so that a mutated version of it 

leads to the unregulated expression of many genes, some of which are involved 

in cell proliferation and results in the formation of cancer. 
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