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Brain tumor immunology and therapy97 youman
 Coley observed….100years agoInfectious in cancer patients….small tumor size

Page 2
                        

mixture consisting of killed bacteria of species Streptococcus pyogenes and Serratia marcescens, named after William Coley, a
 surgical oncologist who developed the mixture in the late 19th century as a treatment for cancer
 In 1968 a protein identified and called tumor necrosis factor-alpha
 https://en.wikipedia.org/wiki/Streptococcus_pyogenes
 https://en.wikipedia.org/wiki/Streptococcus_pyogenes
 https://en.wikipedia.org/wiki/Serratia_marcescens
 https://en.wikipedia.org/wiki/Serratia_marcescens
 https://en.wikipedia.org/wiki/Serratia_marcescens
 https://en.wikipedia.org/wiki/William_Coley
 https://en.wikipedia.org/wiki/Surgical_oncologist
 https://en.wikipedia.org/wiki/Surgical_oncologist
 https://en.wikipedia.org/wiki/Cancer
 https://en.wikipedia.org/wiki/Tumor_necrosis_factor-alpha
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Various treatment strategies include the following:
 1 . Antibody-directed therapies 2 . Cytokine-mediated therapies 3 . Cellular therapies 4 . Vaccines
 Mahaley used monoclonal antibodies in 1960

Page 5
                        

immunotherapy for malignant gliomas1950s … tumor vaccines …gliomacells (cell lines, autologous tumor, irradiated,
 modified-mixed) .. nonviable (radiation) … combination with immune adjuvants.

Page 6
                        

monoclonal antibodies …tumor receptors attachment of radioactive isotopes and
 toxins (ricin, diphtheria, and pseudomonas). problems 1- appropriate tumor-specific antigens for
 targeting, especially for gliomas; 2- appropriate dose of radiation; 3- most efficacious method of delivery, such
 as systemic or intratumoral
 later

Page 7
                        

1-Identification of tumor-specific antigens, such as the epidermal growth factor
 receptor variant 3 (EGFRvIJI) convection enhanced delivery.
 2- improved the delivery immunotoxin therapy, in which a monoclonal antibody is
 linked to one of several toxins.3- proinflammatory cytokines
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Immunogene therapy: 1-cellular therapy 2- vaccine development.
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1-own tumor cells (autologous, irradiated, modified, mixed, and those that secrete cytokines or express genes),
 2- lymphocytes (lymphocyteactivated killer [LAK] cells tumor infiltratin
 [TILs]), Tcells, cytokine-secreting T cells, monocyte-macrophages,
 microglia, fibroblasts, (APCs), such as dendritic cells (DCs). Stem cells
 vaccine sites of delivery and ease of generation. novel trials 1- virus-mediated vaccines (herpesvirus,
 adenovirus) 2- immune antigen chaperones such as heat shock
 proteins.

Page 10
                        

Heat-shock proteins are named according to their molecular weight. For example, Hsp60, Hsp70 and Hsp90 (the most widely-studied) ***Extracellular and membrane bound heat-shock proteins, especially Hsp70 are involved in binding antigens and presenting them to the immune system
 Heat shock proteins.. family of proteins in stressful conditions
 https://en.wikipedia.org/wiki/HSP60
 https://en.wikipedia.org/wiki/Hsp70
 https://en.wikipedia.org/wiki/Hsp90
 https://en.wikipedia.org/wiki/Hsp70
 https://en.wikipedia.org/wiki/Antigen
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challenges for immunotherapy **-overcoming the immunosuppression
 induced by the tumor
 anti-immunosuppressive strategies in theirdesign.
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Immunotherapy Tumor vaccin Surgery Chemo radio
 Malignant brain tumors therapy
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Immunotherapy : administration of an agent to stimulates the immune system
 react against something foreign or harmfultumor
 infection.
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This defensive function is performed by 1-leukocytes (white blood cells) and a number of2- accessory cells distributed throughout the body.
 Lympbocytes are the key cells controlling the immune response.
 Self non-self recognition Allorecognition phenomena
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1- cellmediated (T cells, natural killer [NK] cells, and phagocytes
 2- HUMORAL (Bcells, antibody,complement) 3-cytokines
 other than antibodies, produced by lymphocytes that are involved in regulating the immune system:
 :interleukins, the interferons, TUMOR necrosis factor (TNF) colony-stimulating factor (CSF).
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There are two main types of lymphocytes: B cells,which produce antibodies T cells,which have a number of functions including 1- helping B cells to make antibodies (CD4 helper
 T cells, TH2)or 2- helping cytotoxic T-cell responses (CD4 helper T
 cells, TH1) 3-;recognizing and destroying virus-infected cells
 (CD8 effector T cells) 4- controlling the level and quality of the
 response (regulatory T cells) 1.NTREG..2.ATREG
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APCs …taking up antigens, partially degrading them, and presenting them to T cells in a FORM they can recognize.
 TH3….IgA INCREASE…INHIBIT TH1..TH2 TH17….IL-17 PRODUCE..IN MS TFH…IN GERMINAL CENTER ACTIVATE B
 CELLS TCYTOTOXIC….TMEMORY(CD45RO)CENTRAL
 MEMORY T CELL…EFFECTOR MEMORY …TEMRA…TREG…NK…MAIT

Page 19
                        

T cells only recognize antigenic peptide MHCMHC PRESENT ANTIGEN TO T CELLSMHC1…IN ALL NUCLEATED CELLS AND PLTMHC2..(Ia ANTIGEN)..HELPING B CELLS..OR
 MAKING ANTIBODYIES ARE EXPRESSED ON B CELLS…MACROPHAGES…MONOCYTES…APCS..T CELLS
 Bcells recognize antigenin its native form,

Page 20
                        

CTL,KILLER…..MHC1TH CD4…MHC2DIRECT PATHWAY:Ag..LIKE VIRAL PEPTIDE…
 DIRECT PRESENTED TO CD8INDIRECT PATHWAY:APC FIRST DEGRADED
 AND PROCESSED…RETURNED TO CELL SURFACE MHC2..CD4+

Page 21
                        

1- T-cell receptor (TCR), which recognizesantigen presented within the context of MHC; 2- costimulatory receptor CD28, which
 recognizes the costimulatory molecules CD80 and CD86 expressed on the surface of the APC
 TO INITIATE ADAPTIVE IMMUNE RESPONSE TCELL MUST RECIVE 2SIGNALS:

Page 22
                        


Page 23
                        

costimulation resulting in the clonal expansion of the naïve cell.
 Absence of costimulation or presence of costimulatory inhibition markers will result in a state of unresponsiveness or anergy in the effector T cell.
 FULL T CELL ACTIVATION
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CD8+EFFECTOR T 2 WAYS DESTROY TARGET..1- PERFORIN INDUCED CELL LYSIS
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2-FAS/APO-1RECEPTOR MEDIATED APOPTOSIS
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T REGULATORY ACTIVATED TO LIMIT ESCALATING IMMUNE

Page 28
                        

DURING INFLAMMATORY RESPONSE T CELL EVIDENT IN CNS
 NEED ACTIVATION BEFORE ENTRY ANTIGEN SPECIFICITY NOT NECESSARY TO
 ENTRY T CELL INFILTRATE TO HUMAN
 GLIOMA(FUNCTION?????)
 CNS HEALTHY HUMAN NO TCELL

Page 29
                        

T cells have been activated in the systemic circulation,their functional activity has likely become impaired on entry into the tumor microenvironment/
 their presence in the tumor is not a definitive prognostic marker(NO FUNCTION IN GLIOMA)

Page 30
                        

1-TUMOR SPECIFIC ANTIGEN THERE ARE NOT ON NORMAL CNS 2-DISADVANTAGE: SINGLE ANTIGEN UNLIKELY PRODUCE
 DURABLE RESPONSE ….ARISE CLONAL NEGATIVE POPULATION
 IMMUNOTHERAPY GLIOMA=INDUCTION FATAL AUTOIMMUNITY
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Tumors evade the host immune response through a number of mechanisms

Page 32
                        

TUMOR EXPRESS 2 TYPE ANTIGEN:1-TUMOR ASSOCIATED ANTIGEN(TAA)2-TUMOR SPECIFIC ANTIGEN(TSA)…ONLY IN
 MALIGNANCYEVADE IMMUNE RESPONSE WITH LOSING
 EXPRESSION THESE ANTIGENS OR MHCMANY GLIOMA HAVE LOW EXPRESSION OF
 HLA AND MUTED MHCIIINHIBITORY EFFECTS MEDIATED WITH
 CYTOKINES
 ESCAPE MECHANISM NOT UNDERSTOOD

Page 33
                        

Successful methods to induce immunity to TAAs could lead to TUMOR cell destruction and prolong the survival of cancer patients
 RECENTLY IMMUNOSUPRESSOR FACTORS IDENTIFIED AND TARGETED
 :1-IL-10…TGF-BETA..INCREASED EXPRESSION OF FasL…
 AND..GALECTIN WITH GLIOMAT CELL DEPLETION…AND APOPTOSIS

Page 34
                        

T regs IN LOCAL TUMOR AND DRAINING LYMPH NODES IDENTIFIED
 ELEVATED IN CD4 COMPARTMENT OF SYSTEMIC BLOOD CIRCULATION..
 T REG=CD4 OR CD25 OR BOTH POTENT IMMUNOSUPRESSOR T CELL
 ACTIVITY

Page 35
                        

IN VACCINES MONOCLONAL ANTIBODY AND CYTOKINES INHIBIT T REG
 IL-2…1-STIMULATION OF EFFECTORE CELLS 2-REGULATION OF T REGANOTHER SOURCE OF I S HOST OWN IMMUITYANOTHER ….CORTICOSTEROIDS IN
 PERIOPERATIVE
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INHIBIT T CELL AND EFFECTOR FUNCTION WITH :
 1-DOWN REGULATING IL-2 PRODUCTION 2-INF-GAMMA PRODUCTION INHIBIT 3-TH2 CYTOKINE PRODUCTION INCREASE 4-INHIBIT ,CD80,CD86,CD40EXPRESSION 5-SUPRESSING ANTIGEN PRESENTING BY
 MONOCYTES AND MACROPHAGES
 REGULATORY T CELLS
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adoptively transferred T regs are responsible for inhibition of tumor-reactive effector T cells
 elimination of T regs enhances antitumor immunity

Page 38
                        

1-T REGS LARGE FRACTION OF CD4 TCELL 2-T EFFECTORE FUNCTION DECREASEDIN VITRO T REG DECREASED…EFFECTOR
 FUNCTION INCREASEDTH1 CYTOKINES PROFILE ENHANCED:IL2…TNF-ALFA…INF GAMMAT REGS IN GBM MICROENVIROMENT
 CRITICALLY SUPPRSSED T EFFECTORS
 GBM

Page 39
                        

THESE CELLS WERE NOT ACTIVATED CD4+ MORE NUMEROUS THAN CD8+ FOXP3 IS ONLY IN T REG…AND NOT IN
 EFFECTORE T TREG..IN LOW GRADE GLIOMA=RARE TREG ..IN OLIGODENDROGLIOMA NONE..0 TREG..IN GBM HIGHLY VARIABLE..NOT AN
 INDEPENDENT PREDICTORE OF SURVIVAL
 IN GLIOMA INFILTRATED TCELLS:CD8+ CD25-
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TUMOR..MACROPHAGES…CCL22…TREG ACCUMULATE INTRA TUMORAL MIGRATION TREG
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TREG MIGRATION IN MELANOMA

Page 42
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1-ONTAK…. Denileukin diftitox (trade name Ontak) is an antineoplastic agent, an engineered protein combining Interleukin-2 and Diphtheria toxin. This can bind to Interleukin-2 receptors[1] and introduce the diphtheria toxin into cells that express those receptors, killing the cells. In some Leukemias and Lymphomas malignant cells express these receptors, so denileukin diftitox can target these.
 In 1999 Ontak was approved by the U.S. Food and Drug Administration (FDA) for treatment of Cutaneous T-cell lymphoma (CTCL
 REGULATORY T CELL INHIBITION WITH CHEMO
 https://en.wikipedia.org/wiki/Interleukin-2
 https://en.wikipedia.org/wiki/Diphtheria_toxin
 https://en.wikipedia.org/wiki/IL2_receptor
 https://en.wikipedia.org/wiki/Denileukin_diftitox
 https://en.wikipedia.org/wiki/Leukemia
 https://en.wikipedia.org/wiki/Lymphoma
 https://en.wikipedia.org/wiki/Food_and_Drug_Administration_%28United_States%29
 https://en.wikipedia.org/wiki/Cutaneous_T-cell_lymphoma
 https://en.wikipedia.org/wiki/Cutaneous_T-cell_lymphoma
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WAS NOT EFFECTIVE ON TREG CLEARING IN MELANOMA

Page 45
                        

Cyclophosphamide (CTX), an alkylating agent with a therapeutic effect against
 tumors at high doses, has preferential effects on inhibiting T regs
 at lower doses
 2-CTX

Page 46
                        

can abolish the function of CD4+, CD2S+, FoxP3+TCELLS and enhance cytotoxic T-cell responses.
 Pretreatment with CTX before antitumor vaccination results in the activation of CD8
 tumor-specific T cells. Then CTX is administered at subtumoricidal doses, there is improved immune response and
 tumor eradication of large established murine tumors (sarcoma) when treated in combination with IL-I2.
 CTX
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4-ANTI CD25 AB 5-CTLA-4 BLOCKER 6-NOTCH SIGNALING BLOCKER 7-TMZ
 3-STAT BLOCKER
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1-ARREST IN CELL CYCLE G2/M 2-AUTOPHAGIA AND CELL DEATH 3-T CELL PROLIFRATION DECREASED 4-TREG TRAFICKING DECREASED
 TEMOZOLOMIDE:
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