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MSI as a tool of Anti-tumor strategy
 High levels of microsatellite instability (MSI-high) are a cardinal feature of colorectal tumors from patients with Lynch Syndrome. Other key characteristics of Lynch Syndrome are that these patients experience fewer metastases and have enhanced survival when compared to patients diagnosed with microsatellite stable (MSS) colorectal cancer.
 Factors that may be responsible for improved survival in Lynch Syndrome patients include increased infiltration of the tumor with T cells, reduced viability of tumor cells due to genomic instability, and the diploid nature of Lynch Syndrome tumors.
 A better understanding of what features of Lynch Syndrome are key to the observed enhanced survival would likely provide insights into not only the predominant mechanisms employed by the host defense system to control CRC, but also could permit the development of more effective therapiesfor both Lynch Syndrome and sporadic CRC patients.
 Drescher KM, Sharma P, Lynch HT. Current hypotheses on how microsatellite instability leads to enhanced survival of Lynch Syndrome patients. Clin Dev Immunol 2010; 2010: 170432
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MSI in CRC and GC
 CRC
 Clinical
 15% of Colo-Rectal Cancer
 Proximal colon
 Early age
 Multiple
 Pathological
 Poorly differentiated, Mucinous or Signet ring
 Lymphocytic infiltration
 Crohn’s-like reaction
 Prognosis
 Better than MSS
 Poor response to 5FU
 Fewer distant metastasis
 Gastric Cancer
 Clinical
 8% of Gastric Cancer
 Distal stomach (antrum)
 Older age
 (-)
 Pathological
 Intestinal type
 Lymphocytic infiltration
 (-)
 Prognosis
 Better or comparable to MSS
 Poor response to 5FU
 No difference
 Lee HS, Choi SI, Lee HK, Kim HS, Yang HK, Kang GH, et al. Distinct clinical features and outcomes of gastric cancers with microsatellite instability. Mod Pathol 2002; 15: 632-640Falchetti M, Saieva C, Lupi R, Masala G, Rizzolo P, Zanna I, et al. Gastric cancer with high-level microsatellite instability: target gene mutations, clinicopathologic features, and long-term survival. Hum Pathol 2008; 39: 925-932 / An JY, Kim H, Cheong JH, Hyung WJ, Kim H, Noh SH. Microsatellite instability in sporadic gastric cancer: its prognostic role and guidance for 5-FU based chemotherapy after R0 resection. Int J Cancer 2012; 131: 505-511
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DefinitionsDiagnosis
 Amsterdam Criteria (HNPCC,1991)
 • Three CRC cases in a family in which 1 individual was a first-degree relative of the other 2
 • CRC occurred in at least 2 generations
 • One affected family member was younger than 50 years of age
 Bethesda Criteria (MSI, 1997)
 • Mononucleotide• BAT26• BAT25
 • Dinucleotide• D2S123• D5S346• D17S250
 Improving sensitivity and specificity
 • IHC*• MLH1• MSH2• MSH6• PMS2
 *Shia J. Immunohistochemistry versus microsatellite instability testing for screening colorectal cancer patients at risk for hereditary nonpolyposis colorectal cancer syndrome. Part I. The utility of immunohistochemistry. J Mol Diagn 2008; 10: 293-300
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Definitions Clinical vs. Genetic
 *Lindor NM, Rabe K, Petersen GM, Haile R, Casey G, Baron J, et al. Lower cancer incidence in Amsterdam-I criteria families without mismatch repair deficiency: familial colorectal cancer type X. JAMA 2005; 293: 1979-1985
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Therapeutic Target of MSI Cancer:Components of MMR
 Recognize
 MSH2 + (MSH3/MSH6)
 Remove
 MLH1 + (PMS2/PMS3/MLH3)
 Resynthesize
 DNA polymerase
 Boland CR, Goel A. Microsatellite instability in colorectal cancer. Gastroenterology 2010; 138: 2073-2087 e2073Jang E, Chung DC. Hereditary colon cancer: lynch syndrome. Gut Liver 2010; 4: 151-160
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Therapeutic Target of MSI Cancer:Consequences
 Genetic change
 Insertions and deletions
 (A)n/(T)n and (CA)n/(GT)n repetition
 Apoptosis
 APAP-1, BAX, BCL-10, Caspase-5, FAS, RIZ
 MMR
 MLH3, MSH3, MSH6
 Growth factors and receptors
 ACTRII, GRB-14, IGFIIR, TGFbRII, and WISP3
 Protein change
 Frame shift mutation in the translational reading frame
 New-peptide generation (FSP: frame shift peptides)
 Serve as a tumor-specific target
 Infiltration of CD8+ T cells for direct tumor cell killing
 CD4+ T cells for strong and sustainable CTL response
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Therapeutic Target of MSI Cancer:Immunological aspects
 Drescher KM, Sharma P, Watson P, Gatalica Z, Thibodeau SN, Lynch HT. Lymphocyte recruitment into the tumor site is altered in patients with MSI-H colon cancer. Fam Cancer 2009; 8: 231-239
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Therapeutic Target of MSI Cancer:Why immune cannot eliminate “immunogenic” Cancers?
 If the FSPs that are found in MSI-high are immunogenic, then why cannot the immune system rid the body of the tumor?
 Immune evasion of the cancer
 Loss or mutation of β2 microglobulin
 Defects in peptide loading (TAP1/TAP2, tapasin)
 β2 microglobulin mutations accumulated as tumors progressed from grade 1 to grade 3
 Kloor M, Michel S, Buckowitz B, Ruschoff J, Buttner R, Holinski-Feder E, et al. Beta2-microglobulin mutations in microsatellite unstable colorectal tumors. Int J Cancer 2007; 121: 454-458
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Current knowledge in CRC
 What would account for the increased number of TILs in MSI-H cancer?
 FSPs
 Are TILs the key to enhanced survival?
 Possible, and other mechanisms (NK cell mediated killing, Myeloperoxidase, FAS ligand)
 How about MSI and TILs in Gastric Cancer?

Page 16
                        

CONTENTS
 MSI as a tool of anti-tumor strategy
 MSI in CRC and GC
 Definitions
 Therapeutic target of MSI cancer
 Current knowledge in CRC
 MSI & TILs in GC
 Future perspectives

Page 17
                        

MSI and TILs in GC:Aim
 Hypothesis
 • Although MSI-H phenotype favors the accumulation of mutations at genes critical for carcinogenesis,
 • it also increases the production of abnormal peptides in tumor and microenvironment, which elicit cytotoxic immune response.
 Aim
 • To evaluate the association and prognostic value of genetic change of tumor (MSI) and host immune responses (TILs).
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MSI and TILs in GC:Methods
 Patients
 •Retrospective analysis (MSI-H=27, MSS=71)•January 2005 to December 2010
 Design
 •Gastric adenocarcinoma underwent curative total gastrectomy
 •Underwent MSI phenotyping
 Inclusion
 •Family history of hereditary nonpolyposis colorectal cancer
 •Distant metastasis•Neoadjuvant chemotherapy or radiation therapy
 •Other primary cancers•Death within 30 days of surgery
 Exclusion
 Examinations
 • BAT25, BAT26, D2S123, D17S250, and D5S346
 MSI
 • CD3: T-cellsCD4: Helper T-cellsCD8: Cytotoxic T-cellsFoxp3: Regulatory T-cellsGranzyme B: activated cytotoxic T-cells
 TILs
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MSI and TILs in GC:Methods
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MSI and TILs in GC:Methods
 MSI-High (CD3) MSS (CD3)
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MSI and TILs in GC:Results
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MSI and TILs in GC:Results
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MSI and TILs in GC:Results
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MSI and TILs in GC:Results
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MSI and TILs in GC:Results
 P=0.739P=0.124
 P=0.046 P=0.002
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MSI and TILs in GC:Results
 P=0.042
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MSI and TILs in GC:Summary
 MSI-H type showed increased Regulatory T and Cytotoxic T lymphocytes infiltration
 MSI phenotype was not significant prognostic factor
 Number of Tumor infiltrating lymphocytes was prognostic factor
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Future perspectives:Still unanswered questions
 Why MSI-H tumor shows paradoxical features?
 Poorly differentiated cancer – good prognosis
 Increased number of cytotoxic T cell - increased number of regulatory T cells
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