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Neden alt gruplara ayriliyor?

v’ Farkli embriyonel bolgelerden gelisiyor

v’ Farkli mekanizmalarla olusuyor
v Mikrosatellit instabilite (%15)
v’ Kromozomal insitabilite (%85)

v’ Farkli sebepler;
v’ Sporadik
v Ailesel
v IBH
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Siniflama

v DNA temelli
v CIN (%85)
v MSI (%15)
v’ Klinikopatolojik
v’ Serrated pathway

v’ Alternative pathway
v’ Traditional pathway

v RNA-expresyon temelli
v' CCS1
v' CCS2
v/ CCS3
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Bu 6 siniflama calismasi Uzerinden
2015 de konsorsiyum

Table 1
Publications used to develop consensus molecular subty pes.

Paticents Componenits Subtyvpes Prognosis

Marisa et al. 'S 453 frozen CIN, MSI, CIMP, BRAF, C1: CIN ;e down
128 fresh KRAS, Immune, stroma, C2: dMMR Better prognosis
1058 database proliferation, WINT C3: KRASmM
C4: C8C Worse prognosis
C5: CIN wnt wp
Co: CIMN o Worse prognosis

Sadanandam et al. "% 1290 database MSI, WHNT, mesenchymal, Globlet-like Best prognosis
387 fresh chemokines, interferon, Enterocyte
enterocyte, stem cell, Stem-like Worst prognosis
differentiation, globlet- Inflammatory
specific Transit-amplifying

Budinska et al. ["# 1833 database MSI, CIMP, BRAF, p53, Surface crypt-like
immune, proliferation, Lower crypt-like Best prognosis
stroma, CSC, side CInMP-H
Worst prognosis

Schlicker et al. "™ 62 fresh MSI, Immune, Stroma
1600 database Worse prognosis

Roepman et al, "7 731 fresh MSI, BRAF, stroma,
proliferation, cell tyvpe
Worst prognosis

De Sousa et al. B 1164 database CIN, MSI, CIMP, BRAF,
ERAS, stroma, side
Worst prognosis
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KRK siniflamalari

The Cancer Genome Atlas (2013 Consensus Molecular Subtypes (2015
Hypermutated (13%) 12-40 mutasyor CMS1: MSIl-Immune (14%)
dMMR, MSI, MLH1-sil, CIMP-high, l Hypermutated, dMMR, MSI, MLH1-sil,

BRAF-mut, SCNA-low . CIMP-high, BRAF-mut, immune infiltration

/

Ultramutated (3%) >40 mutasyon |
C-to-A transversions, POLE or POLD1

proofreading mutations D
f ™
i > CMS2: Canonical (37%)
L SCNA-high, WNT and MYC activation
_
= =,
CMS3: Metabolic (13%)
[ > SCNA-low, CIMP-low, KRAS-mut, metabolic
deregulation, epithelial signature
@ CMS4: Mesenchymal (23%) O
| > SCNA-high, stromal infiltration, TGF8
activation, EMT, C, angiogenesis, matrix
\ remodelling -

Mixed Features (13%)
Transition phenotype /
Intratumoural heterogeneity
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* Low CIN

Moderate WNTMYC pathway activation. KRAS,
PIKICA and IGFBP2 mutation

WNT/mye

pathway VEG ‘

Adenoma Adenocarcinoma Metastases mutation, and EGFR

amplfication/overexprossion

SMAD4 * CINMS! heterogeneous

* MesenchymalTGFbeta actvation, and

TGFRIL NOTCH3VEGFR2 overexpression

* Hypermutation, MSI
BRAF mutation, Immune activation

Normal Serrated polyp Adenocarcinoma Metastases

a Genetic models of CRC: 7. Chromosomal Instability; ii. Mutator phenotype. Stepwise carcinogenesis occurs due to differing molecular

changes in each model. b Resulting core genomic subtypes by molecular subtyping. MMR mismatch repair, CZV chromosomal instability, MSS
microsatellite stable, MS] microsatellite instable



Tumor lokalizasyonu ve alt grup
dagilimi

CMS1 N CVISs2 s CmMIs3 s aMms4a

Figure 1. Distribution of CMS by right- and left-sided CRC.®® Right-side
CRC was defined as the cecum through transverse colon, and left-side
CRC was defined as the splenic flexure through rectum.
Abbreviations: CMS, consensus molecular subtype; CRC, colorectal

cancer.
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[able 2
The consensus molecular subtypes of CRC.

CMST (MS2 (MS3 (M54
M1 Immune Canonical Metabolic Mesenchymal
Microsatellite Instability M3l M35 M85 M35
(IMP High Negative Low Negative
SCNA Normal High Low High
Mutations BRAF - KRAS -
Immune infiltrate : High Low Low Normal
Stromal Invasion Normal Low Low High
Epithelial Mesenchymal - Epithelial Epithelial Mesenchymal
Pathways High JAK|STAT High WNT High metabolic High TGFf/VEGF
Survival Good Prognosis - - Poor prognosis
Subtypes based on C2[15] 18G5 [15)] G315] (4806 [15]
inflammatory |16] stem-like [16] enterocyte & TA | 16] stem-like [ 16]
CIMP-H [18] lower crypt-like | 18] surface crypt-like [18] mesenchymal | 18]
12[19] 21822[19] 13(19] 11[19]
A[17] B[17] AB[17] C[17]
(s52 (201 551 (201 551 (201 (553 (20]
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CMS1 (immun, %14)

v Genomik alterasyon: MSI, CpG island metilasyon fenotip
(CIMP) ve BRAF mutasyonu (Sporadik MSI hastalarda)

v MSI-H prognoz>MSS (5 yillik OS %72 vs 64, BRAF+ ise; %65
Vs 46)

v CIMP-H prognoz>CIMP-L (5 yillik OS %86 vs 80, BRAF + ise;
%74 vs 45)

v' CIMP-H/MSI-H/BRAF+ KRKde intra-timor inflamasyon
artmistir.
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CMS1 (immun)

v’ Fenotip:
v Tum hastalarin %15’i, Metastatik hastalarin %5’i
v’ Sag taraf, az diff, misin6z tm, yasli bayan
v MSI tumorlerdeki iyi prognoz lokal inflamasyon artisi ile iliskili
v MSI timérlerde sitotoksik T hc ve makrofaj artisi
v MSI tm de Thc artisi sagkalim artisi ile iliskili
v’ Erken evrede iyi prognozla, ileri evrede koti prognozla iliskili

v’ Erken evrede adjuvan tedavi yarari, ileri evrede immunoterapi
yararini predikte edebilir
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Systematic Review of Microsatellite Instability and
Colorectal Cancer Prognosis

5. Popar, B. Hubwer, and R.5. Houlston
A B 5 TR A TCT

Purpose

A Turntrar of studies have investgated the ralationship betwean microsatellite instability
{MSI) and colorectal cancer (CRC) prognosis. Although many have reported a batter suraval
with MSI, estimates of the hazard ratio (HR) among studies differ. To derive a more precise
astimate of the prognostic significance of MSI, we have reviewed and pooled data from
published studies.

Methods
Studies stratfying survival in CRC patients by MSI status weare eligible for analysis. The

prncipal outcome measure was the HR. Data from ebgible studies were pooled using
standard technigues.

Results
Thirty-two eligible studies reported survival in a total of 7,642 cases, including 1,277 with

MSI. There was no evidence of publication bias. The combined HR estimate for overall
survival associated with M5! was 065 (95% Cl, 059 to 0.71; heterogenaity P = .16;
* = 20%). This benefit was maintained restricting analysas to clinical trial patients
{HR = 0.69; 95% Cl, 0.56 to 0.85) and patients with locally advanced CRC (HR = 0.67; 95%
Cl, 0.58 to 0.78). In patients treated with adjuvant fluorouracil (FU) CRCs with MSI had a
bettar prognosis (HR = 0.72; 95% Cl, 0.61 0 0.84). However, while data are limitad, tumors
with MSI derived no benafit from adjuvant FU (HR = 1.24; 95% CI, 0.72 to 2.14).

Conclusion
CRCs wath MS| have a significantly batter prognosis compared to those with intact mismatch

repair. Addibonal studies are neaded to further define the benefit of adjuvant chemotherapy
in locally advanced tumors with MSI.
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Figure 1. Geographic distribution in situ of MSI and MSS
colorectal cancer-infiltrating lymphocytes. Formalin-fixed,
paraffin-embedded tissue sections were characterized by
iHC for CD4*, CDB*, and FOXP3"* cell infiltration. Three dis-
tinct histologic areas designated as TIL, tumor stroma, and

# Avg( 0.0028 mar?

. =

MSS MSI MSS MSI MSS S| MSS MS! AMSS MS1 MSS AeS) invasive front {where tumor invaded normal lamina propria)
= Swoma S Sermt o Stroma trvasive Seont were histologically identified and separately analyzed
- Invasive front [A) and TiL/stroma (B) areas of representative
500 cDs* L - = MSS (bottom) and MSI {top) specimens are shown (<20 mag-
b = 33%1 = fE ;°°1 FOXP3 nification). Dashed fines in A delineate the invasive front wigth
e . the tumor tissue on the top side and the normal tissue on
§ g 754 = - the bottom side. Red stars and blue arrows in B indicate the
> = - - tumor stroma and tumor epithelivm-infiltrating immune cells,
e = 507 - - - respectively Scale bars, 100 um. C, cell density was scored
5 2 iy - ; . - - in 14 MSS (blue)} and 9 MSI (red) specimens by determining
= = R 3 - the average number of stained cells in 5 distinct hpf (0.0028
o > -— . mm-/hpf). The graphs display the mean for each group: *.
MSS MSE MSS MSI MssS wMS MES MSl MSS MSI MSS WS statistically significant differences between MSS and MSI
T Saroma rreasive froms TE Swsoma Imvasiva Ssont

(P < 0.05, using Mann-Whitney U test)
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PID>-1 Blockade im Tumors
with Mismatch-Repair Deficiency

. T. Le, .. Urarm, H. "Wang, BE.R. Bartlett, H. Kemberlimg, & . Eyrimg,

A D Skora, B.S. Luber, N.S_. Azad, . Laheru, B. Biedr=ycki. R.C. Donehower,
£ FTaheer, G A Fisher, T.S. Crocen=i, |_J. Lee, S_. M. Dwuffy, R.MW . Goldbers.
A de la Chapeslle, B, Koshiji, F. Bhaijee,. T. Husbrner, R.H. Hruban, L. D>. Wood,
M. Cuka, .M. Pardoll, N. Papadopowlos, K_W._ Kinzler, S. Zhow, T.OC. Cornish,
J1-BA. Tauwube, RA. Anders, |_.R. Ezshlerman, B. WVaogelstein, amnd L_&A. Ddia=_, Jr_

Table 2. Objective Responses According to RECIST Criteria. A Progression-free Survivalin Cohorts with Colorectal Cancer B Overall Survival in Cohorts with Colorectal Cancer
hl_isrna’k:h Mj!ll’l.lt'l‘ l-l‘ismak:h ]. E , 1r| u I
Colorectal Cancer  Cotoractal Cancer  Nomcoloractal Cancer T P<0.001 by logrank et ' Pal.03 by logsrank et
Type of Response (M=10) (n=18) (M=7)
Complete response — no. (3&) (4] o 1 (14)* j !
Partial response — no. (%) 4 [40) o 4 (57)F DA v
Stable disease at week 12 — no. (%) 5 (50) 2 (11) o g g
Progressive disease — no. 3] 1109 11 (81} 2 (29) Iu - . , E
Could not be evaluated — no. (36) o 5 (28) o 0 k| 0 Mismaich rfpﬂlf-dmﬂ!l'l'
Objective response rate (35% CI) — 26 40 (12-74) 0 (0-19) 71 (25-96) E 7 Mimnﬁr:p;ir-dgﬁcim ? LE
Disease control rate (9596 Cl) — 9&§ 90 (55—100) 11 (1-35) 71 (29-96)
Median duration of response — wk Mot reached NAY Mot reached o
Median time to response (range) — wk 28 (13-35) MAY 12 (10-13) |E l,i 04 E 04+
B £ E —_
Radiographic Response E 3 Mismateh repair-peoficiant
Lo Il Mismatch repair—proficient colarectal cancer 024 . ) ) 12+
W Mismatch repair—deficient colorectal cancer M'WIRHEF’"'PN&'M g
5 W Mizmateh repair—defici=nt noncalorectal cancer
$E = L e M m U
i g 205 inevaase fprogressive discuse) i b 9 12 13 0 i L] 9 1 13
33 o Months Months
E: No. st Risk No. at Risk
g.g e Mismatch repair- 11§ ; 1 ] b | Mismaichrepai- 1 17 3 i i
2 defcient dficien
Mismateh repai- 21 2 i ] ] b | Mismiichregai- 21 12§ i i i
—100 proficient proficient
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ASCO-GI

v Nivolumab + ipilimumab combination in patients with DNA
mismatch repair-deficient/microsatellite instability-high
(dMMR/MSI-H) metastatic colorectal cancer (mCRC): First
report of the full cohort from CheckMate-142.

v Keynote-177: Phase 3, open-label, randomized study of
first-line pembrolizumab (Pembro) versus investigator-
choice chemotherapy for mismatch repair-deficient
(dMMR) or microsatellite instability-high (MSI-H)
metastatic colorectal carcinoma (mCRC).
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BRAF

ESMO!

“Tek basina ya da sitotoksiklerle kombinasyon halinde kullanilan anti-EGFR
antikorlarinin BRAF mutant timoru olan hastalara yarar saglamadigi
yonundeki veriler giderek artmaktadir.”

NCCN?

“BRAF V600E mutasyonu varliginda, panitumumab ve setuksimabin tek
basina tedavi veya sitotoksik kemoterapi ile kombinasyonunda yanit
olasilhiginin ¢cok dusuk oldugu ile ilgili kanitlar giderek artmaktadir.”

1.Van Cutsem E ve ark. Ann Oncol. 2014 Sep;25 Suppl 3:iii1-9. 2.Clinical Practice Guidelines in Oncology (NCCN Guidelines®). Colon Cancer Version 1.2017.
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TABLE

Table 1. Recent Clinical Trials in BERFAF-Niutant CRC

Response Rate, 9% Progression-Free
{No. of Total No.) Survival, Months

Singlet or doublet regimens with EK inhibitors

Regimen Reference

Vemurafenib 5.0 {1 of 21 2.1
{ ) 201520
Dabrafenib 11.0 {1 of 9 NR
{ ) 20123"°
ib Ongoing clinical trials for BRAF mutant CRC
Encorafeni
Dabrafenib a Categories Fhase | Study code Study drug
trametinib I. EGFRi+BRAF+CMT I NCTO1 787500 Irinotecan + Cetuximab with or withowt Vemurafenib
Doublet regime | - EGFRi+ERAFi-CMT I | NCTO2164916 (SWOG 1406) | Irinotecan + Cetuxinsab with or without Vemurafnil
Vemurafenib | > FGFRIBRAFMEKi il NCTO1750918 Panitumomab + Dabeafenib + Trametinib
panitumuma | 4. EGFRi+BRAFi+PIK3CA il NCTO1719380 Ceruximab + LGX318 (Encorafenib) with or without
fenib BYLTI9 {Alpelisib)
Vemurateni
cetuximab 5. EGFRi+ BRAFi+ porcupine inh. | L1 NCTO2278133 Cetuximab + LGXS18 (Encorafenibl+ WNT974
Encorafenib | & BRAFEMEKi+Bl2i il NCTO1989585 Dabrefeaibe Tramctinib+ Navitockax
cetuximab 7. EGFRi+BRAFi )| NCTO1086267 Cetuximab+BMS-908662 (XL281)
Dabrafenib a I NCTO01791309 Panitumumabr+ Vemurafenib
panitumuma

Tn'plet regirnen CR_C=|:¢I|:»|\:|:13I ca.n:-:r.. EGl.:R=¢Pidmnal growth factor n:-.w.cpn:.-r. B.IU.F= ‘.'-’-ral' nrl.u'idbc.sam:uma. viral oncogene honolog B: MEK=mitogen-
activated extracellular signaling kinase; PFIK3CA= phosphatidylinositol 3-kinase, catalytic subunit alpha; Bel-2= B-cell lymphoma 2,

Dabrafenib a cur-chemotherapy: i inh = inhibitor
trametinib al
panitumumab
Encorafenib and
cetuximab and
alpelisib
Vemurafenib and
cetuximab and
innotecan

3Z2.0 (9 of 23) 20142°

35.0 {6 of 17) 7.7

Kopetz et al._ J Clin Oncol.,

Falchook et al., {ancer.,

tal., ESMO

.4 Ciin Oncol.,

Jinn Can Res._
V Engi J AMed.,

.. ESMO

\SCO 20157

\SCO 2015%

Tabernero et al._. ESMO

Hong et al., ASCO 201528

Abbreviations: CRC, colorectal cancer; ESMO, European Society for Medical Oncology; NR, not

reported; No, number.

Note: ASCO 2015 represents the 2015 Annual Meeting of ASCO, Chicago, IL, May 29 to June 2, 2015;
and ESMO 2014 represents the ESMO 2014 Congress, Madrid, Spain, September 26 to 30, 2014.
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Table 2

The consensus molecular subtypes of CRC

CMS1 (M52 (MS3 (M54
M1 Immune Canonical Metabolic Mesenchymal
Microsatellite Instability M3l - M5S M85 M35
(IMP High Negative Low Negative
SCNA Normal ) (i) Low High
Mutations BRAF - KRAS -
Immung infltrate High Low Low Normal
Stromal Invasion Normal Low Low High
Epithelial Mesenchymal - Epithelial Epithelial Mesenchymal
Pathways High JAK|STAT ‘ High WNT High metabolic High TGFf/VEGF
Survival Good Prognosis - - Poor prognosis
Subtypes based on C2[15] 18G5 [15)] G315] (4806 [15]
inflammatory |16] stem-like [16] enterocyte & TA | 16] stem-like [ 16]
CIMP-H [18] lower crypt-like | 18] surface crypt-like [18] mesenchymal | 18]
12[19] 21822[19] 13(19] 11[19]
A[17] B[17] AB[17] C[17]
(s52 (201 551 (201 551 (201 (553 (20]
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CMS2 (Canonical, %37)

v’ Genomik alterasyon:
v Somatik kopya sayisi degisikligi
v WNT ve MAPK yolagi
v’ Fenotip: Proliferasyon
v’ Artmis proliferasyon (artmis Ki67)
v’ Artmis proliferasyon kot prognostik
v’ Ki67 B-katenin aktivasyonu gostermek icin kullanilabilir

v’ Klinik yansima: --
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Table 2
The consensus molecular subtypes of CRC

CMS1 (M52 (MS3 (M54
M1 Immune Canonical Metabolic Mesenchymal
Microsatellite Instability M3l MSS ‘ MSS MSS
(IMP High Negative ) v Negative
SCNA Normal High Low High
Mutations BRAF : ) (74 :
Immung infltrate High Low Low Normal
Stromal Invasion Normal Low Low High
Epithelial Mesenchymal - Epithelial Epithelial Mesenchymal
Pathways High JAK|STAT High WNT ‘ High metabolic High TGFf/VEGF
Survival Good Prognosis - - Poor prognosis
Subtypes based on C2[15] 18G5 [15)] G315] (4806 [15]
inflammatory |16] stem-like [16] enterocyte & TA | 16] stem-like [ 16]
CIMP-H [18] lower crypt-like | 18] surface crypt-like [18] mesenchymal | 18]
12[19] 21822[19] 13(19] 11[19]
A[17] B[17] AB[17] C[17]
(s52 (201 551 (201 551 (201 (553 (20]
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CMS3 (Metabolik, %13)

v’ Genomik alterasyon:
v KRAS mutasyonu %75

v’ Bu grubun cogu KRAS mutant ancak KRAS mutant hastalarin cogu
diger 3 grupta

v’ Fenotip: Metabolik (KRAS mutasyonu ve metabolisma
iliskisi)
v Tumor lokalizasyonu, yas ve cinsiyetle iliskisiz
v’ Klinik yansima:
v’ Anti EGFR tedaviden yarar gormez
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Table 2

The consensus molecular subtypes of CRC

CMST (MS2 (MS3 (M54
M1 Immune Canonical Metabolic Mesenchymal
Microsatellite Instability M3l MSS MSS ‘ MSS
(IMP High Negative Low Negative
SCNA Normal High Low ) i
Mutations BRAF - KRAS -
Immung infltrate High Low Low Normal
Stromal Invasion Normal Low Low ) figh
Epithelial Mesenchymal - Epithelial Epithelial ‘ Mesenchymal
Pathways High JAK|STAT High WNT High metabolic High TGFf/VEGF
Survival Good Prognosis - - Poor prognosis
Subtypes based on C2[15] 18G5 [15)] G315] (4806 [15]
inflammatory |16] stem-like [16] enterocyte & TA | 16] stem-like [ 16]
CIMP-H [18] lower crypt-like | 18] surface crypt-like [18] mesenchymal | 18]
12[19] 21822[19] 13(19] 11[19]
A[17] B[17] AB[17] C[17]
(s52 (201 551 (201 551 (201 (553 (20]
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CMS4 (Mezenkimal %23)

v’ Genomik alterasyon:
v Somatik kopya sayisi alterasyonu (TGFB)

v’ Fenotip: Mezenkimal (Stromal invazyon)

v’ Yiksek stromal timor icerigi prognozu koti etkiliyor (5 yillik OS
%77 vs %59)

v’ Daha genc ve ileri evre
v’ En kotl prognozlu grup
v’ Klinik yansima:
v’ Anti EGFR tedaviler dusuk etkili
v Rektum ca RT yanitlari kotu
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Bipotent progenitor ER-positive  Luminal A* HER2 Low 1002 Luminal cytokeratin +;  IDC-NST; classic lobular; tubular L
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TPS3 mutations
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Kolon Kanseri-alt tip tahmini

Tissue from resection processed
for histology/pathology into
araffin embedded blocks

Tumour-rich blocks
selected for processing

Haematoxylin and Eosin ]

staining performed [ Kie7 staining performed ]

Automated K grade Automated TSP Automated nuclear K67
applied (0-1/2-3) analysed (=50%¢/>50%:) analysed (=5024/>50%:)

Phenotypic subtype
determined

Fig. 2. Flow chart showing biomarker testing that can be utilised in the clinic.

Table 3
Simple IHC-based testing for molecular subtypes of CRC.
CMS1 CMS2 CMS3 CMS4
MSI Imunune Canonical Metabolic Mesenchymal
Intra-tumour immune infiltrate High Loww Loww Loww
(KM grade; 0—-1/2-3)
Stromal inwvasion Loww Lo Lo High
(TSP; =50%/>50%)
Proliferation rate Any High Lo Any
(Ki76; =50%/>50%)
Cancer Specific Survival Best Prognosis Good Prognosis Poor Prognosis Worst Prognosis
FaN B C
100 1 100
20— eo
E sof - = E oo
= - = =
& B 3
= 40 = = 40
20 20
o P<0.001 o P=0.192 o P=0.043
| ' 1 u ' ' . | ' \ . . ' . . . . - . 1 . . : . . . 5
o 2 4 8 = 1o 12 14 18 a 2 4 Ll a 10 12 14 18 1} 2 e -3 e 10 12 14 18
Cancer Specific Survival (years) Mon-cancer related survival (years) Overall Survival (years)

Fig. 1. Phenotypic subtypes predict cancer-specific survival in CRC patients. Kaplan Meier curves showing the assocation between phenotypic subtypes (MSI Imummune | solid
black), Canonical [(dotted black), Metabolic (solid grey) and Mesenchymal (dotted grey)) and [ A) cancer-specific survival, (B) Non—cancer related survival and (C) owverall
survival inm 237 CRC patients.



ASCO Meeting Library Sign In

Phenotypic subtypes and risk of local recurrence after radical resection for rectal
cancer.

Presented Saturday, January 20, 2018

Methods:
From a CRC database, pts with rectal cancer and phenotypic subtyping available were identified.
Subtyping was performed based on immune cell infiltrate, stromal volume and tumor proliferation. LR

was considered pehvic or peritoneal.

Conclusions:

LR after rectal cancer surgery was associated with the stromal subtype. Validation is needed but pre-
treatment tumor subtyping may identify subsets at risk of LR and have implications for patient selection
for necadjuvant therapy.

Gencglerle Onkolojiye Bakis Kongresi, 17.2.18, Antalya



Kolon Kanseri-alt tip tahmini

ASCO Meeting Library

ColotypeR: A tool to classify colon cancers by consensus molecular subtype and subtype-
specific risk of recurrence.

Presented Saturday, January 20, 2018

Results:
In the training set, a 20-gene panel (ColotypeR-CMS) predicts CMS subtype. Mean accuracy for CMS1-4

prediction was 0.87 in AV and 0.87 in COAD. In AV, 5-year RFS is 0.52 (95%C| 0.43 - 0.63) in the
predicted CMS4, and 0.70 (95%Cl 0.65 - 0.77) in the non-CMS4 samples. The risk of relapse for non-
CMS4 samples was refined by a genomic score (ColotypeR-Risk) computed using expression of 25
genes in the training set. ColotypeR-Risk was prognostic of RFS (p = 0.0004) among the AV non-CMS4
samples, and also prognostic (p = 0.0001) among the stage Il non-CMS4 AV samples not treated with

chemotherapy. The prognostic significance of ColotypeR-Risk among non-CMS4 samples is
independent of tumor location (right or left) and CMS subtype (CMS1-3 or mixed). ColotypeR-Risk was
also prognostic of RFS in non-CMS4 samples in COAD (p = 0.005).

Conclusions:
ColotypeR identifies the consensus molecular subtypes (CMS1, CMS2, CMS3, CMS4, or mixed), and

assesses subtype-specific risk of recurrence of colon cancer. ColotypeR identifies prognostic risk and

molecular features that could help guide the management of colon cancer patients.



Devam eden calismalar

Table 1 Sclected molecular subtypes of colorectal cancer and associated clinical trials utilising targeted agents

Tumour subtype Investigative strategics Agents Phase of tial Clinicaltrials gov
identifier

Mismatch repair deficientmicrosatellite  PARP immhibition Olapanb 8 4 NCTOO912743

instablc

RAS mutation

Resistant to EGFR inhibiton

BRAF mutation

FPI3K mutaton/PTEN deplction

HERZ2 amplification

MET amplification

Immune checkpoint inhibition (PD-L1)
Imymune checkpoint inhibition (PD-L1)
Immunc checkpoint mnhibition (PID-1)
Immunc checkpoint mnhibition (PD-1)

Pan-RAF mhibmion

AKT and MEK immhibition
HDAC mhibitson

ERK mhibition

NOTCH inhibition

MEK and MET inhibition
Multikinase inhibition
MEK and BCL 2 mhibition
PI3K and MEK mhibition
RAF inhabition

NOTCH inhibition

PI3K and MEK mhibition

BRAF, MEK and EGFR imhibition
RAF inhibition

BRAF and EGFR mhibition
BRAF, PI3K and EGFR inhibinon
BRAF, WNT and EGFR immhibition
ERK mhibition

ERK mhibition

MEK and PI3BK/mTOR inhibitton
AKT and MEK inhibition

HER2 dual inhibition

MEK and MET inhabition

Durvalumab (MEDI4736)

Atczohhzumab (MPDI_3280A)

Nivolumab + Ipalimuamab

Pembroleuamab (MK-3475)

+ standard chemothecmapy

BMS-908662 + Cctuximab

MEK-2206 and AZD62443 (Schumctinib)

4SC-201 (Resminosiat) ~ FOLFIRI

CC-90003

RO4929097 - Cetuxamab

PD-0325901 + Crizotirub

Regorafenib

Tramctinib and Navitockax
{ABT-263)

BKMI20+ MEK 162

BMS-908662 + Cemaximab
RO4929097 -~ Cectuxamab

BKMI20+- MEK 162

BEZ235 + MEK162

Tramctanib. Dabrafcmb + Panmumumab
BMS-908662 + cctuximab

Innotecan, Cetuxamab -~ Vemuratenib
LGXSIS. BYL719, and Cctuximab
LGXRIS, WNT974 and Cetuximab
BVD-523

CC-90003

Pimascrtib +~ SAR245309

MEK-2206 and AZD6244 {sclumctinib)

Trastuzumab -+ Lapatinib
Trastuzumab + Pertuzumab

PD-0325901 + Crizotinsb

4 4
1I
vm
1I
1
m
11
1

1r
rn

vn

ir
n
44
n
ia

NCTO2227667
NCTO2291289
NCTOZ060182
NCTO2460192
NCTO2563002
NCTO1086267
NCTO01333475
NCTO1277406
NCTO2313012
NCTO1198535
NCTO2510001

NCTO2175654
NCTO2079730

NCTO1363252
NCTO1086267
NCTO1198535
NCTO1363232
NCTO1337765
NCTO1750918
NCTO1086267
NCTOZ164916
NCTO1719380
NCTO2278133
NCTO2313012
NCTO2313012
NCTOI1390218
NCTO01333475

EudraCT Number:

2012-002128-
33

NCTO2510001
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FOCUS trial

144 Curr Colorectal Cancer Rep (2016) 12:141-150

Table 2 FOCUS4 tnal cohorts:

an example of a trial designed Study arm Molecular abermation Treatment

with treatment stratification based

on molecular subtyping within FOCUS-A  BRAF mutation EGFR/BRAFMEK mhibitors

colorectal cancer vs observation
FOCUS-B PIK3CA mutation Agpirm vs placebo
FOCUSLC P33 and RAS dual mutation or H3K36me3 loss WEEI mhibitor vs placebo
FOCUS-D  BRAFRASPIKCAWT and no PTEN loss HER-1, 2, 3 inhibitor vs placebo
FOCUS-E  Mismatch repair deficiency or POLDI/POLE mutations ~ PD-L1 inhibitor vs placebo
FOCUS-F  ATM loss ATR. inhibitor vs placebo
FOCUS-N Mo other cohort available Capecitabine vs observation
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Microbiota organization is a distinct feature of
proximal colorectal cancers
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5 Hepatik Transvers kolon  Splenik _
32 kolon ’ s  Sol kolorektum
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Sag/sol kolon Embriyolojik Orijin farkli
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CMs1

i

* (CMS1 tlmorlerine mkhﬂla lezyonu sag
tarafta olan kadinlarda tani konur*?

N CMS3

*  CMS2 tlmorleri genel olarak sol
taraftadir®

. !
A o A ekil, referans4,5'den uyarlanmsti
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Pozitif olgularin orani (%)

50 -

404

30—

204

10 -

Tumor lokalizasyonu ve molekuler
ozellikler

B CIMP-yuksek

B MSl-yiksek

B BRAFmutasyonu

Cekum Cikan Hepatik  Transvers  Splenik inen Sigmoid Rektosigmoid Rektum
(n=243) kolon fleksiir kolon Flekstr Kolon kolon bileske  (n=232)
(n=295) (n=46) (n=91) (n=33) (h=83) (n=314) (n=1006)
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Tumor lokalizasyonu ve molekuler
ozellikler

» Sag kolon yerlesimli * BRAF V600E ve PIK3CA mutasyonu olan
RAS WT tumorlerin tumorlerin sag kolon yerlesimli olma olasilig,
%57'sinde BRAF veya sol kolona gore yaklasik 5-6 kat daha fazladir.!
PIK3CA mutasyonu

bulunmaktadir. Tiimér yerlesimine gore mutasyon prevalans!
p<0.001
%4.8

BRAF V&0OOE MT
PIK3CA MT

0 5 10 15 X 15 30 35
=== §n| Kolon
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Tumor lokalizasyonu ve molekuler
ozellikler
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FOLFIRI
5-FU bolus 400 mg/m?, infusion 2400 mg/m? +
Irinotecan 180 mg/m? +
Leucovorin 400 mg/m?

Patients with previously every 2 weeks
untreated EGFR-expressing (n =609)
metastatic colorectal cancer,
stratified by geographical
region, ECOG performance FOLFIRI + Cetuximab
score 5-FU bolus 400 mg/m?, infusion 2400 mg/m? +
(N=1217) Irinotecan 180 mg/m? +
Leucovorin 400 mg/m?
every 2 weeks
Cetuximab 400 mg/m? initial dose,
then 250 mg/m? weekly
(n = 608)

Van CutsemE, et al. ASCO 2007. Abstract4000. clinicaloptions.com/oncology




1.0-
RR
0.9
| — FOLFIRI + Cetuximab 46.9%
[ —— FOLFIRI 38.7%
a U .
= P =0.0038
g 0.6 - 3
3
m 0_5 emflccsssssssssssssssssssasssssssssssnsasEssssaaEEnERaEEEEREaEanEanS
[T
o,
0.4
0.3
HR = 0.851
O P=0.0479
0.1
o-o al 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20
Subjects atrisk Months
FOLFIRI alone 599 492 402 293 178 83 35 16 7 4 1
Cetuximab + 599 499 392 298 196 103 58

FOLFIRI

12 5 1
Van Cutsem et al. NEJM 2009




v K-RAS mutant hastalari dislarsak etkin olur mu?

Cell survival ]
Inhibition Call proliferation
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KRAS/BRAF evaluable population

540/1198 subjects (45% of ITT) ': KRAS evaluable population

J

1063 (89%) subjects: updated KRAS evaluable population

J

666 (63%) KRAS wild-type

J

625 (59%) KRAS wild-type /BRAF evaluable

4 4

KRAS wild-type /BRAF wild-type KRAS wild-type /BRAF mutant
566/625 (91%) 59/625 (9%)

Sample numbers for KRAS and BRAF mutation status were increased using DMNA extracted from tumor from paraffin
blocks or formalin fixed paraffin embedded slide mounted sections prepared to evaluate tumor EGFR expression
KRAS (codons 12/13) and BRAF (VG00E) mutations were detected using a PCR clamping and melting curve technique
BRAF mutations were detected in a total of 60/1000 (69%) evaluable samples,1 patient was also KRAS mutant

Wan Cutsem E, et al. N Engl J Med 2009;360:1408-17




Response in patients with KRAS wild-type
tumors

FOLFIRI Cetuximab +
(n= 350) FOLFIRI (n= 316)
OR rate (%) 39.7 57.3

[95% CI] [34.6-45.1] [51.6—62.8]

Odds ratio 2.0693

[95% CI] [1.5154-2.8258]
p-value3 <0.0001

aCochran-Mantel-Haenszel test

Cl, confidence interval, OR, best overall response




PFS in patients with KRAS wild-type tumors OS in patients with KRAS wild-type tumors

1.0 4 FOLFIRI  Cetuximab + FOLFIRI 104 FOLFIRI Cetuximab + FOLFIRI
Median PFS 8.4 months 9.9 months Median 0S8 200 months 235 months
094 [95% C1] [7492] [9.0-11.3] 0.94 [95% CI] [17.4217] [212-263]
08 HR [35% CI] 0.696 [0.558-0.867] 08 HR [95% CI| 0.796 [0.670-0.946]
. p-value 0.0012 (log-rank) E ] p-value 0.0093 (log-rank)
074 074 Median follow up was 46 months
i 2
L 064 o 06+
6 ]
2 051 3 054
o 5
)
o 04 £ 044
0 2
n
034 % 034
024  — Cetwimab+FOLFIRI T gp]  — Celwimab+FOLFIR
= FOLFIRI == FOLFIRI
0.1 0.1+
|
00 T T T T T T T T T T T T T T L T T T T T T J T T T
0 4 8 12 16 20 0 6 12 18 T24 t?g; 36 42 43 5
i i Ime (mon
Number of patients Time {monihs) Number of patients ( )
Cetwinab + FOLFIRI 316 21 128 40 g 1 Cefuximab + FOLFIRI 316 281 237 198 144 108 82 65 21 4
FOLFIRI 350 737 m 2 4 0 FOLFIRI 350 m 246 179 132 92 64 43 18 2

Cl, confidence inferval; HR, hazard ratio; PFS, progression-free survival Cl, confidence interval; HR, hazard ratio; OS, overall survival




ﬂ Panitumumab + FOLFOX4
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PEAK'

(fazll)

Herhangi bir hipotez
test etmemektedir

Tedavi edilmemis,
unresektabil mFOLFOX6

KRAS WT mKRK

(n=285)  Panitumumab+

mFOLFOX6

FIRE-3?
(faz 1)

primer sonlanim
noktasi: ORR

Tedavi edilmemis,

unresektabil FOLFIRI

KRAS WT mKRK !* t’

(n=592)
F0|.F|R|

CALGB 80405
(faz i)

primer sonlanim
noktasi: 0S

(n=1,137) " setuksimab+

FOLFOX veya FOLFIRI

Tedavi edilmemis, Beva5|zumab +
unresektabil F0 LFOX veya FOLFIRI
KRAS WT mKRK ’ *

Genglerle Onkolojiye Bakis Kongresi, 17.2.18, Antalya




PEAK' Tedavi edilmemis, Bevasizumab + m
(faz ) MFOLFOX6

unresektabil
Herhangi bir hipotez - KRAS WT mKRK @ W

test etmemektedir  (N=285)
mFOLFOX6

WT KRAS ekson 2 ITT grubu'

Bewvasizumab + mFOLFOX6 Panitumumalk + mFOLFOX6
[n=143} {n=142]|
PFS olaylar, n (2&) 94 (% 66) a0 (%%63)
Medyan PFS, ay 10.1 10.9
(2695 GA) (9-12.6) (9.4-13)
0.87 (0.65-1.17)
HR (%95 GA) p=0.353
ORR, (%) 57.8 53.5
(%95 GA) (49.2 - 66) (45 - 61.9)
0Ss olaylar, n (26) 78 (%55) 52 (% 37)
Medyan OS5, ay 24.3 34.2
(995 GA) (21 - 29.2) (26.6 - NR)
0.62 (0.44 - 0.89)
HR (%95 GA) p=0.009

MR: ulasilamanmustir.

Schrevarzberng LS we arfie. § Clin Onool. 2004 Jul 203202 1}:2290-7.

Genglerle Onkolojiye Bakis Kongresi, 17.2.18, Antalya



FIRE-3?
(faz IlN)

Tedavi edilmemis,
unresektabil
KRAS WT mKRK
(n=592)

primer sonlanim

noktas: ORR

iy

FIRE-3 PFS:

Events  Median 95% Cl
1.0 nN (%) (months)
—FOLFIRI + Cetuximab 250/297 10.0 8.8-10.8
(84.2%)
075 \‘ ~ FOLFIRI + Bevacizumab  242/295 10.3 08-11.3
% ‘ (82.0%)
3 \‘ HR 1.06 (95% CI 0.88 - 1.26)
'g 050 B Log-rank P=.547
3
8
9
o
0.25
0.0 —— |
12 24 36 48 60 72
Months Since Start of Treatment
Number 297 100 19 10 5 3
atrisk 295 99 15 6 4

Heinemann V, et al. J Clin Oncol. 2013;31(Suppl): Abstract LBA3506.

Probability of survival

Bevasizumab +
FOLFIRI

Setuksimab +

FOLFIRI
Events  Median 95% Cl
10 niN (%)  (months)
— FOLFIRI + Cetuximab 158297  28.7 24.0 - 36.6
(53.2%)
07 — FOLFIRI + Bevacizumab 185/205 250  227-216
(62.7%)
HR 0.77 (95% Cl: 0.62 - 0.96)
050 Log-rank p= 0,017
U?r‘
00
12 24 % 4 60 1
months since start of treatment

Heinemann V. ASCO 2013. Abstract LBA3506.
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FIRE-3? Tedavi edilmemis,

(faz lll) unresektabil
primer sonlanim KRAS WT mKRK R .
noktasi: ORR (n=592) Setuksimab +

FOLFIRI

Overall survival
Final RAS™ wild-type population

Events Median 95% Cli
0 n/N (%) {(months)
— FOLFIRI + Cetuximab 107/199 = =L 3 | 24.5 - 39.4
(53.8%)
5 — FOLFIRI + Bevacizumab 133/201 25.0 23.0 — 28.1
= (66.2%)
§ HR 0.697 (95% ClI: 0.54 — 0.90)
"g T T ., o p (log-rank)= 0.0059
=
=
o
a
00
12 24 36 48 61 2
months since start of treatment
No. at 199 147 79 46 23 7
risk 201 147 82 34 11 1

" KRAS and NRAS exon 2, 3 and 4 wild-type
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CALGB 80405°  Tedavi edilmemis,
(faz ) unresektabil FOLFOX veya FOLFIRI

primer sonlanim KRAS WT mKRK

noktas: 0S (n=1,137) Setuksimab + PD
FOLFOX veya FOLFIRI

Overall Survival By Arm
{All RAS Wild Type Patients)

o=
< ™ r Median HR
N A Eventsy (95% CD  (95% Ch P
"?\‘7 Chemo 256 21.2
8 \ + Bev (178 (Z26.9-34.3) 0.9 0.40
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v  Tumor yerlesim yerinin AntiEGFR vs AntiVEGF karari
vermede katkisi?

Cell survival " Horath
Apoptosis Inhibition OO pciiention
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Pozitif olgularin orani (%)

50+ B CIMP-yiiksek

B Msl-yiksek
40 —

B SRAFmutasyonu

Cekum Cikan Hepatik Transvers Splenik inen Sigmoid Rektosigmoid Rektum
(n=243) kolon flekstir kolon Fleksir Kolon kolon bileske (n=232)
(n =295) (n=46) (n=91) (n=33) (n=283) (nh=314) (n =106)

Sag kolon yerlesimli = BRAF V600E ve PIK3CA mutasyonu olan

RAS WT tumeorlerin tumorlerin sag kolon verlesimli olma olasihigl,
2657 'sinde BRAF veya sol kolona gore yaklasik 5-6 kat daha fazladir.®
PIK2CA mutasyonu

bulunmaktadir.® Tiimér yerlesimine gére mutasyon prevalansi®

p-=0.001

|
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CRYSTAL: Tum RAS WT Hastalar

Setuksimab HR
FOLFIRI
—— %ol Setuksimab + FOLFIRI + FOLFIRI (95% GA)

(n=142)
Sai): Setuksimab + FOLFIRI Medyan PFS, Ay
{n=33) ol kolon

yerlesimli
HR=1.93 tamr

p=0.003
e
myffwg ' " . {0.47-1.62)

0.65
(0.50-0.86)

. 1.08
Sive (A7) ) 150 (0.65-1.81)

.E
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PEAK:RAS WT Hastalar

Bevasizumab Panitumumab
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FIRE-3:RAS WT Hastalarda

Bevasizumah

- 5ol (n=149)
— Saij (n=50)

HR=148
p=0.04

Y 48
Siire (Ay)

05 tahmini

Setuksimah

Sol (n=157)

1.0
—— Saij (n=38)

HR=2.84
p=<0.001
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CALGB:RAS WT Hastalar

Bevasizumab Setuksimab

~— Sol (n=152) o Sol (n=173)
— Sag (n=78) ~— Sad (n=71)

HR=0.88 : HR=0.55
Dazeltilmis p=0.50 Duzeltilmis p=0.001
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Sag Kolon OS

~ AntiEGFR
w AntiVEGF
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Sol Kolon OS

~ AntiEGFR
w AntiVEGf
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Metastatic colorectal cancer with unresectable metastases
Molecular testing

Any RAS mut (55%) l All RAS wt (40%) l BRAF mut (5%)
Bevacizumab Bevacizumab EGFR inhibitor Bevacizumab
+CT doublet +CT doublet +CT doublet + FOLFOXIRI

VEGF inhibitor VEGF inhibitor Bevacizumab
+ CT doublet + CT doublet + CT doublet
EGFR inhibitor +/-
irinotecan

Figure 3: Treatment Algorithm for the Practical Medical Management of mCRC Based on Clinically Relevant Molecular Testing—B5SC = best supportive care;
LT = chemotherapy; EGFR = epidarmal growth factor receptor; mCRC = metastatic colorectal cancer; mut = mutated; PD = progressive disease; VEGF = vascular endo-
thelial growth factor; VEGF inhibitor = bevacizumalb or aflibercapt; wi = wild-type.
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Figure 1: First-line treatment algorithm in good performance
patients with metastatic colorectal cancer

Metastatic
Colorectal

Cancer

. , RAS WT/
RAS MT BRAF MT BRAE WT

Right Colon Left Colon
BV+ EGFRI
Chemotherapy Chemotherapy

T = muitated, WT = wild-lype, BV = beveczumsb; EGRRY = epidermal growth factor recepbor
inhibitor (cetuimal or paniiurmurnaly) FOUFOXRY = folinic acid, fuorourach], axaiipiatin, mincdecan.

BV+ BV+
Chemotherapy Chemotherapy
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ASCO Gl 2018

Colorectal cancer molecular classification using BRAF, KRAS, microsatellite instability, and CIMP status: Prognostic implications and response to

chemotherapy.

Presented Saturday, January 20, 2018

Molecular subtype assay to reveal anti-EGFR response sub-clones in colorectal
cancer (CRC).

Presented Saturday, January 20, 2018

Impact of primary tumor side (TS) on outcomes of once-every-2-weeks (g2w) cetuximab + first-line (1L)
FOLFOX or FOLFIRI in patients with RAS wild-type (wt) metastatic colorectal cancer (mCRC) in the phase 2
APEC trial.

Presented Saturday, January 20, 2018
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