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MSI'H Immunohistochemistry
Prevalence: mm
22% Complete loss of
expression in one of
11 12% the MMR proteins =
v " MSI-high
o (1]

Enrichment:

Polymerase Chain Reaction

Right sided, bimodal age

distribution
Panel of 5 or more

- . microsatellites with allelic
Recommendation: shift in 2 (>30%) or more

markers = MSI-high
Test all CRC patients of any

stage

Tejpar et al BJC ‘09; Hall et al ASCO 2016 and Gl ASCO 2016; Le Science 2017



— et MMR or MSI-H CRC: Frameshift Neoantigens

Tumor Antigens:

1.

e

TGFBR2
wild type
A10

(-1)

(-2)

Differentiation (melanocyte
differentiation antigens...)
Overexpressed (HER-2...)
Viral (HPV proteins...)

Cancer/testis (MAGE, NY-ESO-1...)

Mutational (p53...)
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: : Giannakis et al. Cell Report 2016; Kloor et al.
Slide from Michael Overman mﬁndersun Trends in Cancer 2016; Chalmers et al. Genomic

Nter Medicine 2017; 2013 Kim et al. Cell
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~ 10T Nivolumab: Nivolumab + Ipilimumab
©
£0.8"
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Z8 06 12m PFS 77%
5
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g8 — NIVO 3 mg/kg Q2W 12m PFS 48%
£o2] — NIVO 3 mg/kg + IPI 1 mg/kg
Q3w
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Time (Months)
No.at Risk

NIVO 74 48 22 14 12 10 7
NIVO + IPB4 65 35 17 13 8 1 0

w

Pembrolizumab

;

=12m PFS 65%

—

Progression-free Survival (%)
&

N=86, MSI-high Cancers
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Slide from Michael Overman IVID ﬂnderﬂﬂn

Durability of anti-PD1 +- anti-CTLA-4 in dMMR

Population Norm

.« EQ-5D QUALITY OF LIFE
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Weeks

Pembrolizumab (mandatory stop at 2 years)

18 pts ( 11 with CR and 7 with residual disease)

Median time off tx 1s 8 months

None have recurred

Overman Lancet Onc 2017;
Overman JCO 2018; Lee et al.

GEHtEI‘ Science 2017



— el ocally Advanced/Recurrent dMMR CRC:
Pathological Complete Response from anti-PD1

CASE 1

* Locally recurrent treated
with 1rinotecan/cetuximab
and then capox/
panitumumab

Then pembrolizumab x 4
cycles

CASE 2

Locally advanced
treated with FOLFOX
with progression

Then Nivolumab x 6
cycles

Slide from Michael Overman NfD A_I]délfﬁﬂn
Center
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BRAF Mutations Poor prognosis of BRAF V600E

100

=i= Mutant: 10.4 months

Prevalence: E 7ed — Wildtype: 34.7 months
BRAF V600E : 4-6% E - ) <0001
Atypical BRAF : 2% *

Enrichment: T s
Right sided, older age | ;:\“~—_\ -

Recommendation:

o
FS

Log-rank P < .001
\ BRAF mut/
MSS

2 B 6 8 10
Overall survival (years)

o
N

Survival probability
o
[+2]
(J

Test all MCRC patients

o
(=)

o

Jones et al JCO “17; Phipps et al Gastroenterology ‘15; Lockhead et al INCI *13; Sinicrope ASCO ’14; Tran, et al, Cancer ‘11
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BRAF V600E:

Vemurafenib, Irinotecan, Cetuximab

Bl Appendiceal Cancer
100 - Bl Colorectal Cancer

gg - *  Prior cetuximab therapy

40 -

by RECIST 1.1
o dh AL
CR-E-R-N-

-1nﬂ T 17T 1T 17T 1T 1T T 1T"1 I LI B | I

Patient

Impact on Treatment Options

Binimetinib + Encorafenib + Cetuximab

Best % Change from Baseline

Kopetz et al GI ASCO ‘18; Kopetz et al GI ASCO 19



BEACON Phase 3: Study Design

Results of Safety Lead-In led to the introduction of an additional primary endpoint of ORR and

an interim OS analysis to allow for early assessment

Patients with BRAFV600E mCRC with disease progression after 1 or 2 prior regimens; ECOG PS of 0 or 1;
and no prior treatment with any RAF inhibitor, MEK inhibitor, or EGFR inhibitor

Safety Lead-in

ENCO + BINI + CETUX
N =30

Encorafenib 300 mg PO daily
Binimetinib 45 mg PO bid
Cetuximab standard weekly
dosing

A separate Safety Lead-in cohort of n=7
in Japan was enrolled subsequently.
Results will be reported at a later time.

Phase 3 Primary
Endpoints:

Triplet therapy .
ENCO + BINI + CETUX Triplet vs Control
n =205

Doublet therapy
ENCO + CETUX
n =205

Control arm
FOLFIRI + CETUX, or ORR
irinotecan + CETUX
n =205

(Blinded
Central Review)

Randomization was stratified by ECOG PS (0 vs. 1), prior use of irinotecan (yes vs. no),

Secondary Endpoints: Doublet vs Control OS & ORR, PFS, Safety and cetuximab source (US-licensed vs. EU-approved).




Primary Endpoint - Overall Survival: Triplet vs Control
(all randomized patients)

100
90 |
Median OS in months (95% CI)
s 80 . Triplet Control
> 70 W 9.0 (8.0-11.4) 5.4 (4.8-6.6)
3 60- My HR (95% Cl), 0.52 (0.39-0.70)
2 - 2-sided P<0.0001
S 50- L,
o i
S 0. T
% aa,
Us) 30 -+ —+ +——|_LJ
20- il O
10 fassa ey W
0— ] ] T I I I I ] I
0 2 4 6 8 10 12 14 16 18 20 22
Time (months)
Triplet 224 186 141 103 69 37 24 14 6 4 2 0
Control 221 158 102 60 34 18 15 7 4 2 1 0
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Prevalence of Non-V600E BRAF mutations in CRC

% of total
0,
All BRAF | 7 ofall BRAF | oo’ hich
Totals o mut which are
mut % non-V600 are non-
V600

Total CRC
Cases

Total BRAF 1147/9643  207/940  207/9643
197334469 940 44 99, 22% 2.1%

1014 2276 6353 9643

Mutations

NonV600E
Non-V600 22%

BRAF 27 o4 126 207

Jones et al., JCO ‘16



m— MDAnderson|

Atypical (Non-V600E) BRAF mutations

Recently identified as acquired alterations in post-

Prognosis is similar to BRAF wild-type T
g yp EGFR inhibitor treated tumors
1.00 - RAS ot - RAS it
——— BRAF V600E ¢ \ /,/l
——— BRAFWT
=== BRAFon-V600 cetuximab + CT
0.75 -
>
z
I 050 -
o
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U) o -
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0.25 - =
=
g
0.00 L] L] L] L] L} L} L} Ll E
0 12 24 36 48 60 72 8 96 E
Time from diagnosis (months)
MD Andersomn Jones JC, et al. J Clin Oncol 2017:35:2624-30. Johnson et al JCO PO 19

=areer(enter
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Understanding Class Il and Class Ill Non-V600E BRAF™ut

_ BRAF V60OE Class Il BRAF Class lll BRAF
Class |

Structure BRAF monomer BRAF dimers BRAF/CRAF dimers
RTK (EGFR) Dependency No No Yes
Kinase activity High High/Intermediate Low
EGFRIi sensitivity No Unlikely Likely
Potential Strategy BRAF, MEK, EGFR RAF dimer inhibitors RTK, MAPK combinations

-

BRAF™

-

BRAF™ | BRAFM

MEK

Yao et al Nature ‘17
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HER2 Ampllflcatlon Immunohistochemistry (Reflex ISH)
IHC 0 IHC 1+ IHC 2+ IHC 3+
' i ,rp,%w
Prevalence: 2-4% p % NB gt Q@ ) Ao W
. HER?2 IHC " A V,P' A " ‘1& e ,’
Enrichment: T A AR |~ ﬁ W €
T W TR P S (S gy
RAS/BRAF wild-type patients
FISH
Recommendation:
Consider testing all mMCRC
patients NGS Panels
"Not yet universally recommended on High concordance between NGS testing and IHC/FISH results

biomarker guidelines | | _ o
CtDNA testing can reliably detect and quantify amplifications

(Raghav et al GI ASCO Poster #604)

Marx et al.Human Path '10; Siena et al GI ASCO ‘14
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HER2 Amplifications:

EGFR Inhibition
Z"’" mPES (95.;:0) P
fﬂ :::i:a? ;?: (3.471?3.9) SO0
3 “ - HERZNA -+ HER2amp
.
|
A

Trastuzumab + Pertuzumab

o N 5 I R 2

16
Potential predictive information
SWOG 1613
Arm 1
Trastuzumab ; Pertuzumab

HER2 Amp

29, 39 Line [ R ——

RAS/RAF WT After Progression
- Arm 3
Cetuximapgrrrl I2rinotecan — | Trastuzumab +
Pertuzumab

Raghav et al JCO PO, ‘18; Hurwitz GI ASCO ’17;

Raghav, Fakih PI's NCT03365882
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KRAS/NRAS testing: Barriers in dissemination of best-practices
Codons 12, 13, 59, 61, 117, 146

Low rate of initial biomarker testing Need for education/awareness

Flat Iron Health: 13,437 patients with mCRC
from 2013 to 2017, testing with 15t line therapy

KRAS NRAS

%

The best biomarker is one

V

that is actually tested

m Tested ® Not tested m Tested = Not tested

Median time to obtain testing results: 26 days
Florea et al GI ASCO ‘18
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Atypical KRAS and NRAS: What to do With the Rare Variant?

KRAS
KRAS Normalized (ERK2) N
Codon 12/13 Codon 50/61  Codon 146 Several notable atypical RAS
mt with high activity included
. KRAS V141, Q22K, D33E,
E N116S, and F156L (all >165%
g of WT activity).
>
‘%‘ \ I 111140 II If
< | I+ Conversely, within the typical
o . SRR T S sl o 59 0SS ETTITTI IS S EEY mutations, KRAS G13C and
Y - T : T K117R were not shown to
< I . .
14 iIncrease activity above WT.
. * (However, these two
I i I I * i mutations are very rare)

NRAS Loree JM, et al. J Clin Oncol. 2017;35(Suppl 4): Abstract 3589.
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Direct targeting of KRAS: G12C inhibitors

entering clinic

Prostate (1%)

Non-melanoma Renal (0%) Pancreatic (1%)
skin (0%) Sarcoma (2%) Myeloma (0%) Ovarian (0%)
Appendiceal Anal (0%) Neuroendocrine
cancer (0%) —_ Bladder (0%) (1%)

) Melanoma (1%)
Thyroid (0%)

Small intestine Lyphoma (0%)
(0%) i ||
1

Breast (2%)

Bile duct/
cholangocarcino ...

Unknown
primary (1%)

Colorectal (27%)

Endometrial
(1%)
Gall bladder
(1%)
Head and neck Lllllg
(1%)  Leukaemi4. .. Liver (1%) (56%)

Distribution of KRAS¢12C

GDP, guanosine diphosphate

Inhibitors bind to the P2 pocket of
KRAS adjacent to the mutant cysteine

The inhibitor covalently modifies the
cysteine residue

Results in KRAS®12C |ocked in an
inactive, GDP-bound conformation

Unpublished data
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AMG510 in CRC and other solid tumours

=3
— = =.‘=PR—>
S - x 5D — P>
100 - o D P
E - BPD
80 - T ] i 15D —>
g _ PD PD g - isP PD
n :\°\ 60 o PR
=5 {0 g :
P Q ]
S 207 PD'SDsD sp sp sp sp S
5 E | . -
0- o
88 B 2
; -
E - —20 1 SD -
n )
£S 40- ®PsDsp gp <
o C SD 2 -
22 -60H &
85 80 -
O - -
~100 ] , ,
30 35
Patients receiving AMG510
Planned dose Phase 2 study in CRC is starting to define RR/PFS at MTD

B 180 mgll 360 mg | 720 mg [l 960 mg

CRC, colorectal cancer; MTD, maximum tolerated dose; PD, progression of disease; PFS,
progression-free survival; RR, response rate; SD, stable disease. Fakih M, et al. J Clin Oncol 2019;37(suppl):Abstr 3003.
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Fusions
NGS testing on 21,000 CRC pts including fusion, MSI

Prevalence: <1% collectively
N
B % MSHH Overall prevalence:

~0.4%

Enrichment:

17

MSI-H; low rates of APC, TP53,
KRAS mutations

Number needed to screen

250

Recommendation:
Prevalence in MSI-H:

Consider testing all refractory ~10%

MCRC patients, especially MSI-H

Number needed to screen

10

*Not yet universally recommended on
biomarker guidelines

Madison et al ESMO 18, #3509
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Maximum change in tumor size (%)

Larotrectinib FDA Approved for TRK Fusion, Including CRC

507
401
30
201
104

932

1.00

0.754

-104
-20
-301
40
-50 1
-60 1
-107
-801
-901

Thyroid
M Colon
Melanoma
Soft tissue sarcoma
Lung
GIST

Appendix

IFS

Breast

Salivary gland
Cholangiocarcinoma
Pancreas

0.50

Probability

0.254

0.00

75%

Median follow-up 7.7 months

- N=55

12 18 24 30
Months from initiation of treatment

12/55 3/27 011 0/6 0/1

o Y g

*Patient had TRK solvent front resistance mutation (NTRK3 G623R) at baseline due to prior therapy; *Pathologic CR
Note: One patient not shown here. Patient experienced clinical progression and no post-baseline tumor measurements were recorded.

Hyman DM, et al. J Clin Oncol. 2017;35(Suppl 4):Abstract LBA2501. Hyman DM, et al. N Engl J Med. 2018 [Epub ahead of print].
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Overview

Single marker
molecular subtyping

RNA-based

molecular subtyping

23

« KRAS/NRAS
* BRAF
MSI-H

HER?2
amplification

 Fusions

Consensus
molecular
subtypes

Intrinsic subtyping

Immune subtyping

 Immune
quantification

 Tumor mutation
burden
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How do CRC differ by gene expression?

?

Are there similarities in biology

Swiss
T:445 V:774
30 genes

Each dot

isone ~
patient

PETACC3
T:1113 V:720
54 genes

AMC-AJCCII-
920

T:90 V:1074

146 genes
French

T:443 V:1058
57 genes

Agendia
T:188 V:543
32/53/102 genes

Melbourne
T:209 V:443
'128 genes

MSI/CIMP (30%): BRAFm,
hypermutated

CIN (30%)

Goblet (14%):MSI,  TA cetux res (14%):
crypt top, Wntlow, no MSS, stem cell,
benefitadj CT,good MET-inh sensitive,
prognosis worse survival

Inflammatory
(18%): MSI,
benefit FOLFIRI

Surface crypt (26%): KRASm,
EMT low, Wnt low, papillary or
serrated phenotype

CCS1 (50%): CIN+, KRASm and TP53m, left colon, Wnt
high

KRASm
(10%):
serrated,
CIMP+

. dMMR (20%):
CIN immune down (20%): sessile serrated

conventional precursor | ,recyrsor, BRAFm,

A-type (22%): BRAFm,
MSIVdMMR, epithelial
proliferative

Good prognosis (40%) Poor pr

Lower crypt (30%): EMT low,
Whnt high, tubular phenotype

A-type (62%): low mutation, MSS, epithelial proliferative, benefit adjuvant
CT

Invasive (40%)

TA cetux sensitive
(18%): MSS, high
EGFR ligands, good
prognosis

Stem-like; MSS, Wnt

high, crypt base, Enterocyte (18%):

crypt top ,Wnt low

CIMP+ (11%):Mesenchymal (19%):
MSI, BRAFm, EMT/ CSC high Wnt
immune up, low, poor prognosis,
mucinous BRAFm, desmoplastic

Mixed (14%):
Whnt high, CSC
high, tubular

CCS2 (25%): MSI, CIMP+,
BRAFm, right colon

CCS83 (25%): poorly dif, EMT,
invasion, migration and TGF-3
signaling, no benefit cetuximab

CSC
(10%):
serrated,
poor

CIN Wnt up (30%): conventional 07

precursor

C-type (16%):
mesenchymal,
no benefit CT

ognosis (60%): immune down/ cell signaling, ECM and focal

adhesion pathways up

Guinney et al, Nat Med ‘15
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Key Features of the CMS Subtypes

CMS2 CMS3 CMS4
Canonical Metabolic Mesenchymal

14% 37% 13%
MSI, CIMP high . Mixed MSI status .
Hypermutation SCNA high SCNA low, CIMP low SCN high
BRAF mutations KRAS mutations
L ) i Stromal infiltration
Immune |r_|f|Itr_at|0n WNT :and_ Metahul!c TGF beta activation
and activation MYC activation deregulation Angiogenesis
Worse survival Better survival Worse relapse-free
after relapse after relaspe and overall survival

P S — —— — — T — —————————— T ——— — — — S S — —

Guinney et al, Nat Med ‘15
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CMS: Consistent Prognostic Information in mCRC

Despite being designed agnostic to outcomes, strong prognostic information.

Lenz Stintzing
il (FIRE3)

Median overall survival: Differs from
15 months (CMS1) to 40 months
(CMS2)

Progression-free survival: Differs
from 5.7 months (CMS1) to 14.1
months (CMS2)

: montns i

g Survival after Relapse HR (5% CI) .
1.00 CMSa ve CME1 0060 (0.40-0.89) 1.00 == CMS1
CMS53 vs. CMS1 0,60 (0.38-0.67) 1 e
E e CMS2 vs. CMS1 035 {024-052) ) o | ! - CMS4
B Guinney ' Mooi ‘
£ 0oi Ann Onc ‘18
ﬂEf 0,50 4 Mat Med 2015 0501
E :i .\ x
2 3
iﬁ 0.25- H_h"_‘—l 0.25- : i
o Log-rank P vilug: 4.01 < 10-0F | P=0.008 !
e S - 0.00 s T o .
0 12 24 % 48 @ T2 0 6 12 18 24 30 36 42
Time (months) OS Time (months)

Slide courtesy of Wells Messersmith, ASCO 17
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CMS Varies by Tumor Location

PN porswne ° 9% portine
WO (Oladecce rderes WONTe (OMSere Fleridl

CMS1 CMS2

o

cn
as

02
02

Molecular subtype prevalénce
o

ch ¢o
e0

¥ porevne

VI povewae
wproomale corfidence rlerval gprorate corfidence rtervel

CMS3 CMs4

29
s

Molecular subtype prevalence
¢

"

3

l

Further integrated analyses are needed to understand contributions of CMS and sidedness

to prognosis, but appears to be independent information
Loree et al CCR ‘18
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CvsCB: 063;p=<0001
1.0 1= Cvs CBM: 059 p < 0.001 CMS2
CMS2/3 may = 1.00- c
S 0.81 CB + CBM
= = i
Benefit from : | - g o Log ok <00
= Capecitabine + bevacizumab -Q .
.. = 0.8° + mitomycine C -E 0.507
Addition of == = E 5
£ 0.4+ Capecitabine
H 57 e + bevacizumab
Bevacizumab £ |ceediabine Bl — =
= PFS time {months)
Number at risk
0 T T T 1 o34 25 13 7 5 4
AGITG MAX 0 6 12 18 24 O e S §
Trial
Median PFS Hazard Ratio CMS4
{months) (95% CI) 1.00 .
eMEt C 5.4 2 0754 S g
OH+CBM B7 Sy 0.83 (0.43, 1.62) E Log-rank p= 0.32
0.50-
CMSZ2 C 5.6
CB+CBM 9.5 = 0.50 (0.33, 0.78) nE_ o
CmS8: C 5.6
CB+CBM 7.7 % aal Ll 0.00 : T . . . .
6 g 12 15
ezl EE + CEM ;221 " 1.24 (0.68, 2.25) PFS time {months)
. Number at risk
Owverall C 6.0
0.67 (0,50, 0.80 c 17 15 12 g B 6
C8+CBM 86 3 { ; CB+CBM3r 33 24 18 11 5
og=s 1 15 2
Favours CB + CBM Favours C

Mooi et al Annals Onc ‘18
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Mesenchymal CMS4 : Limited Benefit with Oxaliplatin?

C-07 study of FLOX vs FULV

Fa\r-u-rsé
oxaliplatin plus : Favors
No. of fluorouracil- : fluorouracil
Subtypes Patients HR (95% CI) leucovorin : plus leucovorin PValue
CMS1 231 0.77 (0.46-1.29) - .32
CMS2 382 0.61(0.43-0.87) N .006
CMS3 86 1.17 (0.54-2.53) - ~ .68
CMs4 334 0.87 (0.64-1.19) —-— .39
CMS2 (Stage INI) CMES (Stage 1)
100 \
z ”\\\ FLOX ‘
; . N § FLOX
% o | b : - Are there other subgroups
o FULY - } T e — P . .
§ 0L ome e O o v or oxali-specific signatures
§ =} § = that would perform better?
oL N M ) Ok A " A N M N "
e 2 B 6 8 10 1?2 14 0 2 4 6 8 10 12 4
Number ot risk - Nurter at 1k o
FLOX FLOX
184 159 13 1268 14 ™ 8 0 s 3 W " 83 62 4 ¢
FULV FULV

198 142 127 115 108 158 113 & %5 G4 45 L] "]

o
-~
o

Song et al JAMA Onc ‘17
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32

Differential Sensitivity to Oxaliplatin: Preclinical Data

&

o
o
1

apoptosis (%)

90+

60+

30+

apoptosis (%)

Apoptosis 5-FU Mouse co-clinical trial

CMS2 combined CMS4 combined

8

100+

Percent survival

Percent survival

Y 501 (n=32) 01— (h=22)
. - — (n=32) — (N=23)
p = 0.002 o 1P =0689
Apoptosis Oxaliplatin 0 0 20 40 60 80 100 0 20 40 60
. Time (days) Time (days)

— Oxalipatin + 5-FU
— PBS

+

o @ 3
53 5

Needs validation, but limited retrospective specimens available.

§
@)

Linnekamp et al, Cell Death & Differentiation ‘18



— Voaeror | GMS Strengths: Insights into Biologic / Immune Context

CMS1: Immunogenic CMS2/3: Immune CMS4: Immune
Tumors Desert Excluded
Infiltrating activated lymphocytes No evidence of immune activation Immune system is engaged, but

microenvironment prevents activity

CMS1 cvsz L CMSS Chiss
) 'u‘l""'x. il l.h il AJ‘rM Nh'ﬂ' mm’wn.

llllll

B i e

Mywosd coin cremctactam BT

0 0 T AT "i‘m‘ll*w‘d'mln.\..d"'” i 1. 'r

7 RRTRAATRAR A .t (%

i

l 1R em

B R

Becht et al CCR ‘16

34
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CMS1: Immunogenic CMS2/3: Immune CMS4: Immune
Tumors Desert Excluded
Infiltrating activated lymphocytes No evidence of immune activation Immune system is engaged, but
microenvironment prevents activity
— O i Cytotoxic T-cell Macrophage
1,000+ P=0.034 2.000- P=0.01
N .\ ‘ 1,500 J_
¢ T | |
LTI = | |
i ”l g__ 5004 | E‘ 1,000+ | | ]
: :
- | al =k T
| = | - 0
§ CMS1 CMs2 CMs3 CMs4 " CMsi  cMs2 cMs3  Cwisé

CMS4 has a moderate cytotoxic T-cell infiltrate, but high myeloid, TGF-f3 signaling
Becht et al CCR ’16, Lai etal CCR 18 35
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a Highly immunogenic b Inflamed

* MSI-dMMR
* Hypermutation

Stromal
cell

B cell
o

“ 'NK ' Cytotoxic
Macrophage cell Tcell

@CCL2 @ CXCL9,CXCL10orCXCL13 @ IL-17 ©IL-23 ©OIFNy @TGFB

Dienstmann et al Nat Review Cancer ‘17
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Molecular Subtypes in Premalignancy

Absence of CMS4 / Mesenchymal

Sporadic polyps (n=311)

Hypermutation and hypermethylation CM51 o—
‘Mst ; ﬁﬂ.ﬁi?ﬂ
Avue

Mutations in KRAS _

along with other genomic Heraditary polyps (n=78)

alterations and

metabolic derequlation i
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Molecular Subtype Tools:

PDXs and Cell Lines

Annotated models now available to support

preclinical research
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Example: Screens for subtype-specific vulnerabilities

P value (log4q) CMS2 vs. CMS4
)

10-3-
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inhﬁbitors EGFR and
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Heat-shock inhibitors
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1 T T T T
-10 -5 0 5
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* Topeoisomerase inhibitors Anti-metabolites @ Mitotic inhibitors ®HSP90 inhibitors EGFR/HERZ2 inhibitors
@ Angiogenesis/tubulin inhibitor PLK1 inhibitor & Aurora/pan-aurora inhibitors ® HMG-CoA-reductase inhibitor

" Alcohol dehydrogenase inhibitor @ Farnesy! transferase inhibitors

Sveen et al CCR ’18, Del Rio M Eur J Cancer ’17, Sadanandam Nat Med ‘13
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What is needed to move RNA classifiers into the clinic?

Clinical utility

« Validation of findings across multiple retrospective cohorts

* |Integration into prospective studies

Clinical-grade, parsimonious assay

« To date, there is no broadly available CLIA assay

« MDACC and other academic labs have established FFPE-robust classifiers
Classifier robust to real-world sampling

 Works on small tissue and biopsies from metastatic sites

41
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Overview

Single marker
molecular subtyping

RNA-based

molecular subtyping

42
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Immunoscore and MSI/MSS subgroups
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Tumor mutation burden as a molecular classification
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The data to date are only (modestly) prognostic, which limits the potential clinical utility.
These will not be routinely utilized unless predictive applications can be identified.

Innocenti et al ASCO “17; Domingo et al Lancet G&H ‘18
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Conclusions

* Molecular subtyping is a key mechanism to improve patient outcomes.

» Current molecular subtypes with clinical activity:

 BRAF V600E mutation: Dual EGFR and BRAF inhibition (+/- MEK)
« HERZ2 amplification: Trastuzumab with Lapatinib or Pertuzumab
 NTRK fusions: Larotrectinib

e MSI-H: Nivolumab/Ipilimumab, Pembrolizumab

* Future precision therapies may incorporate RNA-based classification

« We shouldn’t be discouraged by lack of immediate clinical applications

« Education and dissemination of existing best practices is critical !
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