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Today we will talk about tumor viruses, these viruses can produce tumors in humans.

Characters of tumor cells:
One of the most important characters of the tumor cells that they will lose their ability to control their growth so they will lose their growth control.

Generally cells both in vivo and in vitro during their growth ,they will grow until they come in contact to one another ( contact inhibition , which means when the cells grow and their cell membrane touch each others, their growth will be stopped.

But in tumor cells this will be lost , instead they will grow in layers on top of each others.

Also tumor cells increase their nutrient uptake but decreasing normal  protein synthesis e.g. low enzyme synthesis, because all the machinery which you need it will change to produce the viral proteins( the normally present amino acids in the cells will be used for the synthesis of the viral proteins).
In tissue culture ,tumor cells becomes independent and they will grow without any control.

These characters can be there with or without tumor viruses.

Tumor viruses can be RNA viruses that produce oncogenic tumors or DNA viruses that produce tumors with defected tumor suppressor genes  . 
Clonality of tumors:

Tumors are generally monoclonal , which means that the cells of the tumor are produced from single cell that has expanded.

Types of tumors (according to their origin) :
 luekemias that are generated from blood.

carcinomas that are generated from epithelial cells. 

sarcomas that are produced from mesynchimal tissues.

These tumors have certain biological characters:

 1.they sustain proliferation and signaling, they will not stop growth.
2. they will inhibit the suppressing factors that could be enzymes  or any thing to avoid suppression of their growth.
3.resistant to death; they will not go for apoptosis.
4. enhancing proliferation and immortality by losing their growth control  
5. inducing  angiogenesis ; these cells will be associated with increased vascularisation and production of new cells at the tumor area.

6.activation of invasion and metastasis; these cells will change their places  and invade other tissues.

If we look to the viruses( generally viruses after infecting the cells they will end up in 2 diff characteristics ) :

1 . the virus will replicate and the cell will lyse and destroyed  (e.g. polio viruses , influenza viruses )

2 . the cell will not be destroyed, but the viral genome will be incorporated with the host DNA thus no lytic infection , only changing the structure of the cell by for example : new antigens will be synthesized  at the cell membrane or in the cytoplasm or in the nuclear area.

So it is diff to determine the type of the viral infection but we can see the new antigens that appear in the cell . in this case of viral infection where we will see integration of the virus with the cell's genome it will develop what is so called "lytic cycle" where the cell will be transformed by the virus to produce tumor cell.

Transformation : Is the change from a normal cell into a tumor cell by the effect of the virus.
So transformed cells will have new characters as we said before :

1 . loss of growth control 

2 . reduced adhesion ; cells will not adhere to each others .

3 . invasion of other tissues 

4 . there are changes in the genomic structure in these transformed cells  at the gene level or at the chromosome level  like the seen  aneuploides in certain chromosomes i.e. you see multiple copies of that chromosome or deletions at certain region of the chromosome.
So translocations if it is regulated by the virus then it is ok ?? , but if not then it will produce tumor cells .

Now , how DNA tumor viruses can grow in the cell ? 

they will enter the cell by receptors then to the nucleus of the host and by using the host RNA polymerase enzyme producing messenger RNA then the viral protein , and these produced viral proteins will either kill the cell or producing latent type of infection.

RNA viruses like in retroviruses , they have reverse transcriptase enzyme  where they will produce  DNA and this DNA will goes to the host cell and in the host cell will produce ……….. which is control by cell splicing enzymes where in the end we can get virus???

We can classify viruses that cause tumors into DNA and RNA viruses : 

DNA viruses that can cause tumors  :

Adenoviridae    ( adenoviruses
  Herpesviridae ( herpes  viruses 

Poxviridae (pox viruses 

Papovaviridae ( papova or papilloma  viruses 
picornaviridae  ( that cause hepatitis
where RNA viruses we have only 2 :
HTLV1 and HTLV2.
These viruses some cause diseases in humans others in animals.

And now let's start with the first one which is the :

Papilloma viruses  
How they can induce tumors : 
This virus is relatively small virus, with a diameter  of 55 nm, circular DNA made up of 8 K base . 

Highly trophic  virus ,which means that it is mainly found in epithelial tissues  and skin producing warts , and this virus has diff types of genes which control diff proteins.

e.g. E7 this is an antigen or E5 antigen E2 E4 E5 L2 L1 and others , so there are a lot of  gene products which we can see them in papilloma virus , and some of these gene products are oncogenes others are not oncogenes .

this virus has a lot of types , but not all of them are highly oncogenic ,  the most 2 imp oncogenic viruses are HPV16 then 18  and now we have serological rxns that can detect these types of viruses in the lab and these things.
The other types are HPV1,4 (planter warts ….benign 

                                    HPV 2,4,26,27 (common warts …….also benign

                                    HPV 6 , 11 (angiogenital condyloma, laryngeal papilloma , cervical intraepithelial neoplasms …………. low malignancy 

                                     HPV 16 ,18 ( genital carcinoma, laryngeal and esophageal carcinoma …………………… highly malignant.

The next is the :

Herpes virus 
Only 2 types that are associated with tumors : Epstein-Barr virus  , Herpes simplex 8 
these viruses are large type of viruses and their DNA is also large .

this virus is associated with diff types of diseases :

Burkett's lymphoma , nasopharyngeal carcinoma , and Hodgkin's disease .
We can't say that these viruses are always associated with these diseases but most of the times …yes. E.g. Burkett's lymphoma 95%  of pts have these viruses or the viral genome or the viral antigens   also with the  nasopharyngeal carcinoma and Hodgkin's disease 75%-80% of the pts are associated with these viruses , but not 100% of these tumors caused by these viruses.
So generally  Epstein-Barr virus  has diff antigens : early antigens vs. late antigens , in tumor generation early antigens are more related than the late antigens because the early antigens are used to switch the function of the host cell from working for the normal cell to working for the tumor cell . Epstein-Barr virus has specific receptors on B-lymphocytes like CD 21(which is the main characteristic which we can see on the B-lymphocytes ) also found in the epithelial tissues where there is the nasopharyngeal carcinoma. What happens here that Epstein-Barr virus  will be latent there , so that early antigens which are induced by Epstein-Barr virus  that will initiate the production of EBNA2 which is the oncogene that will be latent in that virus (latent in B-lymphocytes and as we said CD21 is the receptor ) and the B-lymphocyte will be immortalized  and then producing monoclonal Abs and we call them Heterophil Abs . 

The virus has at least 3 diff types of antigens : 

1 . VCA(viral capsid antigen) which appears with the disease but it has nothing to do with the pathogenecity . because B-lymphocyte will be infected c 8 will be activated which we can see it.

T –cells immune deficiencies ,It will cause again lymphoma  because CD8 will be destroyed because T-lymphocyte responding to B-lymphocyte .

As I mentioned 3 antigens which are EBN2 which is latent  ,LMP1(latent membrane protein 1) and LMP2  these are the 3 genes that are imp for these things{hal2 hadool kano antigens ma ba3ref kef t7awalo la genes , it could be the same ?????} .

Latency again there are diff types of latency( there are 4 types ) :

1. True latency : no viral growth or expression  which means that the virus is dormant in the cell .

 2 . EBNA 1 only , that is only will produced , but this is non-antigenic ;we will not see Abs produced .

The other types are membrane 1 and membrane 2 ( moderately antigenic; we will see some Abs produced against it . or the virus will grow and cause mononucleosis ….and looking to these antigens we can say if it’s a recent or late infection .

In Burkett lymphoma( Myc is the oncogene  and the translocation is 8 (14

In chronic myelogenous leukemia (abl oncogene (Philadelphia chromosome) and the  translocation 9 ( 22 
The other herpes virus which is HHV8 (human herpes virus 8) is related to the development of Kaposi sarcoma   it can cause primary effusion  lymphoma , multicentric  , acetlmen disease?? ,AIDs , immunoplastic lymphoma . 
Diseases : 

infectious mononucleosis : the simplest test for the diagnosis of it is by CBC(complete blood count ) by differential test  looking for WBCs watching for "atypical mononucleosis" by which the lymphocyte appears larger with a larger nucleus and cytoplasm.
                  African Burritt's lymphoma : there is translocation in the chromosome 8 to chromosome 14 and these chromosomes have the light and the heavy chain  genes and the translocation  happens v.close to the heavy chain gene which is found on chromosome 14, also expansion of that translocation in those pts you can see it small and become bigger ,this is because of certain oncogene which will be inserted in that chromosome which we call it " C myc" , this oncogene will increase the insertion area and it will replicate itself for a v.long period of time .

Here we will have a poorly differentiated B-lymphomas affecting the jaw and face endemic in children where the malaria  is endemic 
                 Nasopharyngeal carcinoma 

                Epstein-Barr  with proliferative type of disease like the Hodgkin type of disease 

Hepatitis B virus : 
We no evidence that it can indirectly cause tumors , but in certain areas in China and Taiwan where hepatitis virus B has  high carrier rate up to 30%-40%.

In those pts we see increased levels of liver cancer "hepatocehhular carcinoma ".

The virus has v.long latency and we can know this by looking to the viral antigen that can stay for vvvvv.long period.

Hepatitis C also is exactly the same .
How it happen? That hepatitis B viral genome will attack the DNA of the cell and it use the host RNA polymerase ( provirus will produced and then reverse transcriptase is produced and then DNA genome will go and that’s one (so the host enzymes will be utilized to produce these things) .

Adenovirus 

We have vvv.high no. of adenoviruses ( subtypes and serotypes ) but some of them are v.oncogenic others are not , but all the oncogenecity is only seen in animals .

Always , the DNA with be integrated with the cell, and the early antigen which is E1A will produce  2 types of transplantation antigens where E1B produce 1 type of antigens  and both are oncogenic (these are oncogenes which means that they produce transplanted antigens (new antigens ) found on the infected cell membrane.

………….what about oncogenes how they can change , you know in general it is a multisteps   to develop the tumor (not1 or 2 or 3 or 4 hits ) instead a sequence of steps and abnormalities to get the tumor .

Those who make the tumor is a  mutation either in  oncogenes or tumor suppressor gene.

RNA viruses themselves are oncogenes which can cause these things which we can see .

Oncogenes are normaly protoncogenes which control the growth of the cells so they have regulatory function in the cell .

Also , tumor  suppressor genes  have regulatory function on the cell .

Oncogenes are autosomal dominant which means that one mutation in one allele is enough to develop a tumor and they are gained which means that  those genes will be able to produce more than one copy (gain function means the cell will produce new types of proteins ) , where tumor suppressor genes are autosomal recessive which means that we need 2 mutations in both alleles to develop the tumor and here there is  lose in the function of the gene ( unable to produce its regulatory proteins . 

The oncogenes can work on diff levels in the cells e.g. some oncogenes act as growth factors others work as a receptors(integral membrane receptors )  other work on transduction area others act as enzymes for phosphorylation  or kinases or nuclear transcription factors.

e.g. RAS like GTPase enzymes .

examples of oncogenes from DNA viruses :

HPV E6 and E7  and papilloma virus SV40 which is in animals , large transplant antigen imp for controlling p53 ??(supposed to be tumor suppressor gene ) , RB , povin papilloma E5 , platelet derived growth factor beta receptors , adenovirus  E1orE1B E5 , herpes virus (late membrane protein 1) 

The Dr. said not to memorize a table contained some of the above mentioned info. 

,,,,,,,,,,,,viral oncogene induced by the virus where the cellular oncogene already found as tumor suppressor gene in the body like Myc ,Bcl1 and Bcl2 ???

,,,,,,,,,,,,,,,,,what is their main function ? the main function : we have a cell , there is a receptor  that bind to the growth factor  then that cell will do its normal function ( if there is a mutation happened  then there is a continues rxn bet the oncogen and the receptor  and then the tumor will be generated , this will not be controlled  like c myc if mutation (mainly by amplification occurred) then it will be oncogenic  leading to a tumor development and this can be visualized by making karyotyping through watching that the myc gene is larger than normal  .

……………..these viruses will do point mutations , amplification , or chromosomal abnormalities ( exactly like the non-viral mutations . 
RNA tumor viruses changes to oncogenes  where DNA tumor viruses associated with tumor suppressor genes .

The main 2 imp tumor suppressor gene in the body are:

1 . p53: main functions : cell cycle control , DNA  replication control and DNA repair , it can be found in many many organs : mainly ovary , colerectum , thyroid , testes 
2 . retinoblastoma gene (RB) : imp in lung and breast cancer. 
They are imp for the regulation of the cell (like the p53 is v.imp at birth so if any abnormality or mutation happened , it will try to fix that damage or if it couldn’t repair that damage it will stimulate the cell to go for apoptosis , but if any abnormality happened in this gene it will produce a vvvv.severe disease . e.g. HPV E6 that act as oncogene  if it react with it then it will stimulate degranulation and degradation of the p53 gene or it can undergo inactivation by viral t antigen or by EB1 of adenovirus it will block transcriptional activation of the function of p53 ,,,,,,,,,,,,,so if any of these oncogenes react with p53 it will lose its function 
For RB gene : if we have E1of adenovirus or E7from HPV ( the viral protein will inhibit the function of the RB gene then viral genome transcription will happen at the S phase then tumor is generated. 
Mutation in these genes are either deletions , point mutations and many things where we can see these one.

Oncogenes can be found on chromosomes , if we make chromosomal analysis , we can find it like mip 1?? or mons ?? or myc  on chromosome 15 , 6 and 9 .

RNA tumor viruses mainly are the retroviruses, its nucleic  acids contain 3 genes :

GAG gene 


 
ENV gene                                                                                                                                     
Pol gene

If these 3 genes alone ( non oncogenic

,,,,,,,,,,,,,,,,,,,,,these genes that are found in the normal retroviruses , if this virus become oncogenic  then the virus will gain another gene STC gene or abl gene or RAS gene and the virus genome will produce oncogens  .
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