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 Tumor Immunology
 Mohsen Abolhassani, Ph.D.
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 In West, death from infection declined, but cancer become 2nd cause of death after heart disease.
 In US, one person in 3 will develop cancer, one in 5 will die.
 Cancer is altered self-cells that escaped normal growth-regulating mechanisms.
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 Origin of Cancer 
 In mature animal a balance is maintained between cell renewal and cell death.
 Every mature cells have a given life span, when cells die, new are generated by stem cells.
 Occasionally, cells no longer respond to control mechanisms and grow to tumor (neoplasm).
 Benign tumors, have limited growth and are not invasive.
 Malignant tumors, continue to grow and become progressively invasive (cancer).
 ● Exhibit metastasis (invade blood and lymph vessels to go to tissues).
 ● Primary and secondary tumors at different sites.
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 Patterns of Metastasis
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 Classification of Cancers
 Classification is according to the embryonic origin of the tissue from which the tumore is derived:
 § Carcinomas (>80%) arise from endodermal or ectodermal tissues (skin, epithelial of lining of organs and glands). Colon, breast, prostate and lung cancers.
 § Leukemia and Lymphomas (~9%), are tumors of hematopoietic cells of bone marrow.
 ● Leukemias grow as single cells, lymphomas as tumor masses.
 § Sacomas (~1%), derived from mesoderma connective tissues (bone, fat and cartilage).
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 Malignant Transformation of Cells
 carcinigenes, irradiations and certain viruses can alter morphology and growth properties ( transformation) of normal cells
 § Chemical agents: DNA-alkylating
 § Physical agents: UV light, ionizing radiation
 ● cause mutations in multiple steps and at least two distinct phases (initiation and promotion).
 § Oncogenic virouses:
 ● Epstein-Barr viruse (EBV) in lymphoma
 ● Human T-cell leukemia virus-1 (HTLV-1) in leukemia
 ● Papilloma viruses in cervical cancer
 Ø
 DNA viruses: (viral genome integrate randomly into host DNA, express several early genes)Ø SV40 (encodes 2 early proteins)
 Ø polyoma (encodes 3 early proteins)
 Ø RNA viruses: (most replicate in cytoplasm, not induce transformation except retroviruses (RNA transcribe into DNA then into host’sDNA).
 Ø Rous sarcoma virus, has v-src (60 kDa kinase) oncogene, add PO4 to tyrosine.
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 Oncogenes and Cancer 
 In 1971, Howard Temin suggested normal cells has oncogenes (proto-oncogenes or cellular oncogenes (c-onc). Mid-1970s a DNA sequence in normal chicken cells similar v-src Roussarcoma virus was find called c-src.
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 Cancer-Associated Genes
 A regulation exists between proliferation and cell death
  Neutrophyl few days, RBC 120 d. Some T 20-30 Y. Oncogenes and tumor suppressor genes play important role in this process.
 Cancer-associated genes divided into 3 categories:
  Induction of cellular proliferation
 Proto-oncogenes and oncogenes encode proteins as growth factor or receptors. Inappropriateexpression of either one can result in uncontrolled proliferation.
 Others encode signal-transducers, transcription factors
  Inhibition of Cellular Proliferation (tumor-suppressor genes, or anti-oncogene)
  Regulation of Programmed Cell Death
 Block or induce apoptosis. Bcl-2 regulate cell survival during hematopoiesis and survival of B & Tduring maturation. EBV has a gene similar tobcl-2
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 Function of Cancer-Associated Genes
 Click to edit Master text stylesSecond level● Third level● Fourth level●
 Fifth level
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 Conversion of Proto-Oncogenes to Oncogenes
 Ø In 1972, Huebner and Todaro suggested that mutation or genetic
 rearrangements of proto-oncogenes by carcinogens or viruses mightalter them into potent cancer-causing oncogenes
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 Mutation in Proto-oncogenes
 Ø Single-point mutations in c-ras in several human cancer (bladder, colon &lung) reduce the ability of Ras to associate with GTPase-stimulating
  proteins, thus prolonging its growth-activated state.
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 Chromosomal Translocation
 Click to edit Master text stylesSecond level●
 Third level● Fourth level● Fifth level
 In Burkitt’s lymphoma (75%) c-myc translocates from ch. 8 to ch. 14 (Ig H-chain).C-myc is essential
 for cell from G0 enter cell cycle
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 In 75%, c-myc move from regulatory to active place where Ig expressed continuously.Enhancer mediate high levels of constitutive myc expression in lymphoid cells.
 In 25%, c-myc remains but κ (9%) from ch. 2 to 8 (3’ of c-myc), or λ (16%) from ch.22 to8 translocates. 
 Click to edit Master text stylesSecond level●
 Third level● Fourth level● Fifth level

Page 18
                        

8/3/2019 Tumor Immunology Show
 http://slidepdf.com/reader/full/tumor-immunology-show 18/42
 Cancer Induction (Multiple Process)
 Conversion of normal cell to precancerous and canerous state is multiple process driven by aseries of somatic mutations.
 Click to edit Master text stylesSecond level● Third level●
 Fourth level● Fifth level
 Click to edit Master text stylesSecond level● Third level● Fourth level● Fifth level
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 Colon cancer progresses in a series of well-defined morphologic stages by loss of 3tumor-suppressor genes and activation of one oncogene.
 Click to edit Master text stylesSecond level● Third level● Fourth level● Fifth level
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 Tumors of the Immune System
  Lymphomas (solid tumors)within lymphoid tissues (bone marrow, lymph nodes or thymus),
 include Hodgkin’s and non-Hodgkin’s lymphomas.
  Leukemias (proliferate as single cell)
 Increased cell numbers in blood or lymph, classified as acute or chronic leukemias.
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 Tumor Antigens
 Tumor-specific transplantation Ags (TSTAs)
 Are unique to tumor, not occur on normal cells. Result by mutation, process in cytosol, present with MHC-I, induce CMI (tumor-specific CTL).
 Induced with chemical or physical carcinogens or some viruses
 Tumor-associated transplantation Ags (TATAs)
 Are not unique to tumor cells, may expressed during fetal development (immune system is immature), arenot expressed in adult. In tumor cells these genes reactivated.
 Proteins expressed very low on normal cells but expressed higher on tumor cells.
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 Different Mechanisms Generate Tumor Antigens
 Click to edit Master text stylesSecond level●
 Third level● Fourth level● Fifth level
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 Tumor-Specific Antigens(TSA)
 1. Chemically or physically Induced
 §. TSA difficult to show since immune response eliminates tumor. So, only T-cell-mediated rejectionidentify Ag not Ab.
 §. When inject killed induced tumor (by chemical or UV) to syngeneic animals, specific CMIgenerated against tumor Ag, and protect against same tumor not another tumor or tumor in thesame animal at different site.
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 Tumor-Associated Antigens
 Majority of tumor Ags are present on normal cells. These proteins are:
 Expressed only on fetal cells but not on normal adult cells
 Expressed at low levels by normal cells but at much higher levels by tumor cells (GF, GF-R,oncogene-encoded proteins.
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 Found on cancerous cells and on normal fetal cells early during embryonicdevelopment before immune system matured. On cancer cells these Agrecognized as nonself and induced immunological response. Two well-studiedAgs are:
 Alpha-fetoprotein (AFP)
 Carcinoembryonic antigens (CEA)
 (Membrane Gp found on gastrointestinal & liver cells of 2-6 month-old fetuses)
 AFP and CEA are not for diagnostic of tumor but serves to monitor tumor growth (since found small amounts in some normal adults and somenoncancerous disease)
 Oncofetal Tumor Antigens
 I R t T
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 Immune Response to Tumors
 Tumor Ags can induce Ab and CMI (major role), but tumors decrease MHC-I and role of CMI limited.
  Ab production (for diagnosis not cure, CMI important)
  NK cells
 ● Is not MHC-I restricted, by Fc-R can bind Ab-coated tumors leading to ADCC.
 ● Kills some tumors, sp. Activated by IL-2, IL-12, IL-18
   Activated Macrophages (by LPS, ds-RNA, IFN-γ)
 ●  Not MHC-I restricted and use ADCC.
 ● Antitumor activity by lytic enzymes, reactive oxygen, nitrogen intermediates.
 ● Secretion of TNF-α, causes necrosis of tumor.
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 Tumor Evasion of the Immune System
 Immune response to tumors occur, but is often ineffective, because tumor cells by several mechanismcan evade the immune system.
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  Immunologic Enhancement of Tumor Growth
 Abs against TSTA did not protect against tumor growth, but enhanced tumor growth by blocking tumor Agfrom CTL and ADCC of NK and macrophage.
  Modulation of Tumor Ags
 In the presence of Ab, TSTA disappears (capping, endocytosis, and/or shedding Ab-Ag complex), then in theabsence appears.
 Loss of tumor-Ag epitop
 Mutation in virus oncogen
  MHC-1 Reduction
 reduce or lose of MHC-I, and CD8+ can not react and tumor grow.
  Lack of Co-Stimulatory Signal 
 Poor immunogenicity of many tumors may be due to lack of B7 to activate CTL, or lack of APC around toactivate Th for CTL. T cell activate partially and lead to clonal anergy.
  Defect in apoptosis
  Express CD99 to downregulate NK CD16 (FCγRIII) and growth inhibitor (RCASI) to induce apoptosis in NK & Tc
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 Cancer ImmunotherapyVarious immune responses to tumor are not sufficient to prevent tumor growth (except to highlyimmunogenic tumor Ag). Need new immunotherapy.
 1st with surgery, radiation & chemotherapy make tumor small (less effect on immune system).
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 Cytokine Therapy(Non-specific, Independent of Ag)
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 Interferon
 § Inhibit cell division (normal and tumor)
 § IFN-α increases MHC-I on tumor 
 § IFN-α make cell sensitive to radiation and express estrogene receptor in breast cancer,
 ● So IFN-α + anti estrogens are effective
 § INF-γ increase MHC-I & MHC-II on Mφ
 § IFN- γ increases activation of Tc, Mφ, NK 
 § IFN- γ & IFN-α 10-15% positive response in myeloma, melanoma,
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 TNF
 § Killing some tumors, causes tumor hemorrhagic necrosis and regression
 §
 Activate Mφ & lymphocyte
 § Increase tumor adhesion
 § TNF-α inhibit tumor angiogenesis
 § TNF-α has synergic with INF-γ in ovarian tumors
 CSF (colony stimulating factor)
 To commit progenitor to differentiate (not self-renewal), become mature to lose
  proliferation. GM-CSF used in mice myeloid leukemia
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 Activated LAK 
 PBL of tumor patient + hi con IL-2 = LAK (lymphokine activated killer) inject back to patient (for advanced metastatic tumors.
 TIL Cells 
 Tumor-infiltrating lymphocyte (in around solid tumor) + IL-2 = enrich tumor-specific CTLs & 90% activated NK 
  Needs 100 less IL-2, effective on kidney (29%) and melanoma (23%) of patients
 T V i

Page 34
                        

8/3/2019 Tumor Immunology Show
 http://slidepdf.com/reader/full/tumor-immunology-show 34/42
 Tumor Vaccines(To enhance immune responses)
 E h t f APC A ti it f T ll
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 Enhansement of APC Activity for T cell response
 § Patient’s DC + tumor lysate or, Ag, peptide can
 stimulate CTL.
 § Mouse DC + GM-CSF + tumor fragment, theinjection activates Th and CLT specific for tumor.
 § Tumor cell + GM-CSF gene and injected to patient. Secretion of GM-CSF differentiated andactivated APC (DC) around tumor to present Ag toTh and CTL.
 § Expand DC of PBL (CD 14+ monocyte) in the
  presence GM-CSF, TNF-α, IL-4, pulse with tumor fragment, inject to activate Th, Tc.
 § Using adjuvants (BCG) to activate Mφ (MHC-II,B7, cytokines) to activate Th for Ab, and CMI.
 T t t f l k i b t l b
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 Treatment of leukemia by autologous bone marrow
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 Therapy with mAbmAb can not penetrate large tumors
 ADCC
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  ADCC 
 Act on NK & Mφ by ADCC and complement
 For mice mAb, use chimeric, humanized or prepared in transgenic mice
 (human effector part)
 §  Radioimmunotherapy
 90Y (eetrium), 111In (indium), 131I, together with chemotherapy
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  Immunotoxin:
  plant & bacteria toxin, enter cells, kill tumors by inhibition of proteinsynthesis
  Prodrugs
 mAb-conjugated enzyme binds tumors, convert prodrug to drug l
 Pyroglutamyl methotrexate aminopeptidase methotrexate
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 Attach on tumor blood supply
 § Tumor can not grow more than 1mm without new blood supply (angiogenesis).
 § Tumor blood vessels is different biochemically and structurally than normal blood vessels
 § mAb cannot peneterat solid tumor, but tumor blood vessels have receptors that express moreand selective which are target of mAb
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 Immunodiagnosis of solid tumors
 Circulating and cellular tumor markers:
 α-feto protein in hepatoma, false +, used after surgery for tumor growth
 CEA (carcino amberionic Ag in colon tumor 
 PSA in prostate cancer 
 GM1 monosialoganglioside in 96% of pancreatic carcinoma patients
 ● 64% colorectal carcinoma
 ● 2% normal subjects

Page 42
                        

8/3/2019 Tumor Immunology Show
 http://slidepdf.com/reader/full/tumor-immunology-show 42/42


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            13--Tumor Immunology & Immunotherapy 小 · Title:...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            1.1 Tumor Immunology -...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Tumor Immunology - Columbia University · Tumor Immunity...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Tumor Immunology (I): Cancer Immunosurveillance

                                            
                                                
                                                    Category: 
                                                    Health & Medicine
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Cancer Immunology at UAB: Flying High€¦ · tumor...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lecture 11 Immunology Tumor immunology Dr: Dalia Galal.

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Tumor immunology

                                            
                                                
                                                    Category: 
                                                    Education
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Tumor Immunology (1)

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            TUMOR IMMUNOLOGY Copyright © 2017 Suppression of FIP200...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Immunology Final Slide # 3-Tumor Immunology

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Tumor Immunology PhD Track - roswellpark.org

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Micro 204 Tumor Immunology - Welcome | UCSF Immunology...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















