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Increasing needs for comprehensive genomic
profiling in the era of precision medicine

Driver mutations Immunotherapy
Pembro
RS mutation No association between tTMB and PD-L1
r=0.16
1999 =Y
o 1000+ R R , ...................... .
E spod U hedfuue. | oy SRS i i i -
oo Unknown Il IR R BN T Genetic alterations affecting 10:
2018 - | A A STK11/LKBA Poor response
A |1 . l.8. o
NoMuatons 12 g o L A MSKH, POLE/POLDA Good response
EGFR sensitizing 18.4% ) ) -
Other Drivers 2.2% i e Responder
PTEN loss 0.7%% : i o Nonresponder
CDEMN2A loss 1 0% T T T T T T T T T
BRAF nonVB00E 1., 1 10 20 30 40 50 60 70 80 90100
"RAF1 02 PD-L1 TPS, %
- NFloss 1.0%
EGFR T790M 5.5% — ':";;g 1{_%??"’ ‘
— ’;‘@cﬁ}% tTMB 2175 mut/exome tTMB <175 mut/exome
o Ao 1.0 MAP2KT 0.7% HR 0.59 (95% CI 0.40-0.87) HR 1.09 (95% Cl 0.72-1.63)
100 100+
ALK fusion 3.8% 90 Median (95% CI) 90 Median (95% Cl)
0| P tzmozzion ]| Crem i Semoiziag
ROS1 fusion 26% — 70- Chemo (n=51) 2.4 mo (2.1-6.0) : A=l

RET fusion 1.7% — " A
BRAF VB0OE 2 1% —~ ° =
MET Exon 14 3.0% KRAS 26.5% £ @

o

MET Amp 1.3%
ERBE2 Amp 1.4%
BACA 1/2 lozz 1.3%
TSC 172 loss 0.7%
ERBS2Z Mut 2.3% 0

Jordan, et al. Cancer Discovery 2017; Réleshst et al. ESMO 2019 0 4 8 1216 20 24 28 32 36 40 44 48 52

1 I I 1 1 I I I 1 I

LI
0 4 8 121620 24 28 32 36 40 44 48 52



Clinical Application of NGS In lung cancer

ADruggabledriver mutation not routinely checked in local lab.



/1M

CAD, DM, HTN

Heavy smoker: 2PPD for $6

NSCLC, ADC, cT1laN2M1la, stage IVA
EGFR/ALK/ROS1: WT




PemetrexedCisplatin x6>Pemetrexed 3 Docetaxel x3

2017/10 2018/6 2018/9




BRAF V600mutation was detected bR FPCRand MALDITOF
from pleural effusion

1799T>A(V600E)




Dabrafenib
Trametinib

2018/9



50 y/o womanwith left hip pain
NSCLC, cT1bN3M1lb, banets

EGFR (MALBIOFALK/ROS1: WT
PDL1 40%




NGS report:
EGFR amplification, duplication exons-28
ARAF R188H
TP53 C176W
Tumor Mutation Burden TMBow; 4

Muts/Mb

AProgressive bone pain after 2 cycles of
pembrolizumab+ Pemetrexed+ Carboplatin

AMRI showed progressive bone metastasis
ACEA : 383> 807 ng/ml



:> 3 * Left THR for intractable pain

Afatinib * CEA :1653> 118 ng/ml

X 5 weeks
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Clinical Application of NGS In lung cancer

ADruggableriver mutation not routinely checked in local lab.
ACopy number variation which can be effectively targeted.



58 y/o man, with severe hip pain
NSCLC, ADC, cT4AN3Ml1c, stage IVB

Bronchoscopy EBUS biopsy: adenocarcinomal {F)
EGFR: delfALK, ROSWT

PD at left lung tumor aftegriotnib/Bevacizumalfor 8m
T790Mneg




2018/8

PemetrexedCarbo x4

2018/5




2018/8

Osimertinib
+ Crizotinib

CTFguided biopsy of leftingularlobe tumor:
Adenocarcinoma-GFR dell19, no T790M
FoundationOne

MET amplificationcopy number 8

-

2018/11

Good response of left lung tumors
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AMPLIFICATION

Cory NUMBER= 16
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PIK3CG AMPLIFICATION
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2017/5 2017/12
lliacus tumor before crizo Smaller iliacus tumor

2014/12
PD with new brain tumor

Another Case of
2013/7

Renal tumors before treatments

METamp
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; \
.

!

if’

2015/.7 2016/10
Enlarged brain tumor Local recurrence of lung tumor

59"

2013/10
Smaller renal tumors after erlotinib

2013/9 0 A 2015/3
RT to lung R CR O SRS to brain
tumor tumor
Brain tumor Lung tumor
/ resection / resection
Target | Erlotinib > | Afatinib >( Osim > > Osim + Crizo >
therapy Pacx 1
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Clinical Application of NGS In lung cancer

ADruggableriver mutation not routinely checked in local lab.
ACopy number variation which can be effectively targeted.
AGenetic alterations affecting TKI or IC| respons¢®S¥SNNER {2 t]k®




42 y/o woman
NSCLC, ADEGFR: L858R, 1D 0%
Right MPE, liver and spleen metastases

2018/3-8 Erlotinib, SD-> PD

PFS ofErlotinibis only 5 months

2018/9-12 PemetrexedCisplatin x6 Pemetrexedxl

2019/1 PD with Increased liver metastases
s/p liver tumor biopsy and RFA

2019/2-3 Brain metastases
s/p tumor resection and WBRT

What shall we give as the subsequent
treatment ?

Report highlights include the following:

1. Variants of clinical relevance:

Mutation

EGFR E709G, EGFR
L858R, TP53 V73fs

Amplification

Not detected

Homozygous Not detected
deletion

Heterozygous CDKN2A, CHEKZ2,
deletion FBXW?7, FLCN, NF2,

PTCH1, PTEN, RADS1,
STK11, TSC1

2. Tumor mutational burden(TMB): 21.4
mutations / megabase (High TMB)

3. MSI status: MSI-Low

4. Fusion gene: Not detected

EGFR mutation

TP53

High TMB
STK1Xhetero)
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Helena A. Yu et al. CCR 20



Tumor mutation burdenin EGFRMDC patients
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Figure 1. Prevalence of POLE/POLDT Mutations in 47 721 Patients

With Different Cancer Types
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skin cancer nonmelanoma
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(185/2586)

Lung cancer
(293/4974)
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Clinical Application of NGS In lung cancer

ADruggableriver mutation not routinely checked in local lab.

ACopy number variation which can be effectively targeted.

AGenetic alterations affecting TKI or IC| respons¢®S¥SNNER {2 t]k®
TP53, HER2amp (METamp high TMB: poor response to TKI

STK11/LTB1: poor response to ICI
POLE/POLD1, M8l good response to ICI




Clinical Application of NGS In lung cancer

ADruggableriver mutation not routinely checked in local lab.
ACopy number variation which can be effectively targeted.

AGenetic alterations affecting TKI or ICI responses.
ATumor mutation burden as a biomarker of IqwS¥SNNBR G2 t|ko5 0

Monotherapy of antPD1/PDL1
predict/ —
W » Combination: Chemo + arf@D1/PDL1

Combination: antCTLA4 + antiPD 1




Summary of TMB In prediction of 10 response

VS chemo TMB high(vs low)

Nivo PFES 4 oS
Niva/chemo PFS 4 (PoLi<iw) OS ?7?
Pembro °FS 4 oS 4
Pembrdchemo PES — (222)
pi/Nivo PFS 4 ? OS —

Solange Peters, et al. AACR 2017; ESMO ¢
PazAres, et al. ESMO 201
Roy SHerbstet al. ESMO 201¢



Clinical Application of NGS In lung cancer

ADruggableriver mutation not routinely checked in local lab.
ACopy number variation which can be effectively targeted.
AGenetic alterations affecting TKI or ICI responses.

ATumor mutation burden as a biomarker of ICI.

ATissue versus liguid based NGS.



bTMBandtTMB. are they the same ?

* All base substitutions with
>0.5% allele frequency

Sequencing
_> » Remove germline
polymorphisms and predicted

(training)

Blood collection, driver mutations
plasma isolation and POPLAR
cfDNA extraction
b c
80 - ' :
tTMB : Double positive gk tTMB positive | Double positive biME
positive ] ' >10
] - .
. M 21 1
60 - : 100 : ‘ .
' E ' L L >12
' . . ' -
x p 213
: . ‘ Q 1 "o o .’
S 40 ' X : E o " =13
£91 . - o FE
e T I X
- o 1]
" - ; L
16 T S N T - .
Double _, Sh - :
negative 1+, bTMB positive L , | Double negative: _ bTMB positive >20
o o o © S S N NS & S
bTMB bTMB

OAK
(validation)
OAK
PPA (%)
100 100
94.6 92.3
89.1 92.9
94 84.2
90 89.5
85.7 90
89.1 100
90.2 89.3
92.1 83.9
94.4 81.8
97.1 82.4

DavidGandareet al. Nat Med 2018



bTMBto predict ICI responses

a bTMBX M c b bTMB<16 d bTMBxX m|c
100 ~ 100 4+, 100 A .
90 - — Atezolizumab (N = 77) 90{ ¥ —- Atezolizumab (N = 216) 90 - — Atezolizumab (N = 77)
80 o — Docetaxel (N = 81) 80 - i — - Docetaxel (N = 209) 80 — g"ce‘a"i' (N=81)
70 - + Censored 704 7, + Censored 70 ~ St
;}_Q‘ 60 ;E' 60 - 1‘| -BE- 60 -
o 50 - w 509 N s 501
L 40 - & 40 - ' I*‘ O 40 ~
30 - 30 - & 30 -
20 - 20 4 AR 20 -
10 - 10 - T LT e 10 o
0 0 - - - 0 -
1 1 1 1 1 1 1 1 ] | 1 | 1 1 1 ] 1 1 L] Li Li Li Li Li Li Li Li Li LI L] Li Li Li Li L Li Li Li L
O U b6 OO O U b & .00 DR P O U X © B.0.0..0.240 ko
Time (months) Time (months) Time (months)
Population N (%) PFS HR (95% Cl) Population N (%) OS HR (95% CI)
bTMB > 16 158 (27) | ¢ | 0.65 (0.47-0.92) bTMB = 16 158 (27) b 4 * 0.64 (0.44-0.92)
bTMB < 16 425 (73) —— & —— 0.98 (0.80-1.20) bTMB < 16 425 (73) — & — 0.65 (0.52-0.81)
BEP 583 (100) —4&@—H  0.87(0.73-1.04) BEP 583 (100) —® — 0.64 (0.53-0.77)
ITT population 850 —@—  0.95(0.82-1.10) ITT population 850 —— 0.73 (0.62-0.87)
T 1 ] 1
0.25 1.0 15 0.25 1.0 15
HR HR
< > -+ >
Favors atezolizumab Favors docetaxel Favors atezolizumab Favors docetaxel

DavidGandareet al. Nat Med 2018



s BFASTRst and efficaciousenough ?

Alectinib 600 mg PO BID until PD Enroliment complete
(n=78 planned; 87 actual)

Alectinib PO at 900, 1200, Closed
or 750 mg BID until PD ose
(n=50-62 planned; 8 actual)

Atezolizumab 1200 mg IV q3w
until PD or loss of clinical benefit

Randomised 1:1, n=440

Screening
inclusion/exclusion
criteria*

Sample (+)
Age > 18 years for BFAST

Unresectable, stage Blood sent to FMI alteration P
1B or IV NSCLC for cfDNA testing N or 4 or 6 cydles Y
Measurable disease

Treatment naive
ECOG PS 0-2 >

ROS1+ 3 Entrectinib 600 mg PO daily until PD

(n=50)

*All cohorts have additional,

treatment-specific Future Other investigative agents or marketed
inclusion/exclusion criteria cohorts therapies
BID = twice daily; cfDNA = circulating free tumour DNA Patients not enrolled in treatment
ECOG PS = Eastern Cooperative Oncology Group performance status L ----- ———— — Real World Data Cohort cohorts
FMI = Foundation Medicine Inc.; IV = intravenous administration; PD = progressive disease
PO = oral administration; q3w = every 3 weeks NCT03178552

Gadgeekt al. ESMO 201



1) cfDNA extraction 2) Library construction,
hybrid capture

C O ) L (e )

3) Analysis pipeline 4) Report

- D

‘/

Analysis methods Reporting

| =
s 2 % 9
<3 g Base Substitutions 8o
% ] S Bayesian algorithm % 5
= o €5
[ O . . o
Sequencing Biotinylated %) Short Insertions/Deletions < z
Library DNA Baits Local assembly
| |
T | T ] ; IR
> IODOPODNOODBBIC .~ > Copy Number Alterations >
POPOBOD PODOBBDT S Comparison with process-
L | matched normal control
Hybridization Capture Gene Fusions
ST Analysis of chimeric read pairs
TN
\ / \ o / \

Sample requirements Laboratory process

10-20mL blood 2x176 pair-end sequencing on The sensitivity of ALK fusion All identified alterations
lllumina HiSeq4000 platform detection was 100% for allele shared with |nvesc}|gat0rs for all
frequencies patients screened, irrespective
5059 Vﬂth 100% PPV of treatment cohort availability
B (] 0
>

10-14 calendar days

Overall Response Rate

2219 patients screened

119 of 2219 (5.4% 00 -

92.0
- N=73 " ,
ey blood positive for . 87.4
i ALK fusion
. 58
- “c_:fidentified » 60 -
o
N @ 40 -
. N=2 Q
| cLIP4 o
20 -
. N=1
. ERCC8 DCTN1 STRN
| ETV6  AAK1  TMEM178 0 - .
87 patients with ALK-fusion - KIFSB  peM2  EPS8 By INV By IRF
partners enrolled to ALK+ cohort 95% ClI 78.5-93.5 84.1-96.7

Gadgeekt al. ESMO 201



Biological considerations of liquid biopsy

_ Golden standard

Tumor Tumor
positive negative
CtDNA True positive False positive
positive
CtDNA False negative Truenegative

negative



False Negative

Fraction of patients with ctDNA in localized(stage
I- 11I) and metastatic (stage IV) maligancies

CtDNA (%)

able

DetectablecfDNAdIffer among differentancer typeandstage

100 4

Colon Gastric |

Pancreas| | Breast |

®m| Local| o

Mets

Detectable levels of ctDNA
Localized tumor-49 to 78 %
Metastatic tumor - 86 to 100 %

Frequency of cases with detectable ctDMNA (%)

Fractions of patients with
detectable ctDNA

A0
82%
69%

Detection of ctDNA
depends on locations
and metastatic spread

D_
Stage | Stage Il Stage lll Stage IV

Bettegowdaet al. Science Translational Medicine 201



False Negative

Exploratory analysis of CTO@01 patients:
cfDNAdecreased after effective EGFR TKI treatment

60
E=Tumor burden
50 —+=Quantity of LE58R
] N=80
40

;}‘ {

[— SE—

30
{—i
20

Tumor burden evaluated as the sum of the
longest diameter for all target lesions (mm)/
Quantity of L858R (relative copy number)

10
0
Base line  Seven Before Best After best Before Progress
days best response  response  progress  discase
response discase

Zhou et al. Journal of Hematology and Oncology 201



Limitation offusion detection idiquid biopsy

TissugOncomineomprehensive assay, version 3 LGSCRUMapan

Liquid: Guardant 360 InDel Ex 20 Ex14
. SNV SNV Nsertio sklppmd:us'on Fusion Fusion

N=363 100%
80%
60%
40%
20%

ene alterations were
detected by

= only cfDNA

u only tumor tissue

# both tumor tissue
and cfDNA
0%
EGFR KRAS BRAF ERBB2 |MET ALK ROS1
Total No. 105 63 5 6 - 10 6 6
PPA** (%) 73 74 75 75 33 e 0 33

** PPA = both tumor tissue and cfDNA positive patients / tumor tissue positive patients.

Detection of fusion genestbiNAs limited.

Annals of Oncology (2019) 30 (suppl_5Y66602.0.1093nnonndz26(



False Positive

cfDNA
biospecimen

. ” Clonal hematopoiesis (GHIP) )-
RATY DNA from ] . . .
ek e con i _| development of somatic mutations in

hematopoiesis § f [

): germline, 0 = L \‘ . .
b ,[ hematopoletic cells
‘ ‘ ﬁ ? :

Blood vessel i -

advanced NSCLC (n=122)

ID Age Plasma NGS result (AF %) PBC testing method Tumor NGS result PBC testing result (AF %)
JAKZ analysis

4433 58 JAK2 VB17F (19.5) ddPCR Not detected Detected (4.66)

4379 63 JAKZ2 VB17F (2.5) ddPCR Not available Detected (0.19)

4014 59 JAKZ2 VB17F (0.5) ddPCR Not detected Detected (0.68)

349 84 JAK2 VB17F (0.3) ddPCR Not detected Detected (0.14)

4447 87 JAKZ2 VB17F (0.2) ddPCR Not available Detected (0.13)

False- positive plasma genotyping due to clonal
hematopoiesis (JAK2, some TP53, rare KRAS. Clin Cancer Res, 2018 Sep 15:24(18/18382



Biological considerations of liquid biopsy

_ Golden standard

Tumorpositive

ctDNA  True positive
positive
ctDNA  False negative

negative (non-shedder):
_ow grade/stage
Respond toTx

_Iquid for fusion

Tumor negative

False positive:
CHIP

Truenegative



Service Providers of8exieration Sequencing in Taiwan

Tissue

Plasma

Cost

ACT Genomics

ACTDrug/ ACTOnNco

NT 60,000 /NT 105,000

Foundation Medicine
FoundationOneCDx

~NT 105,500

OncoDNA
OncoDeep

~ NT 200,000

D

oGENOMICS

Thermo Fisher
Oncomine
Focus/Comprehensive

~NT 90,000/~NT 160,000

Testing content

A 40 or 440 genesptional)
A CNV
A RNASegFusion(31 genes)

A 324 genes
A CNV
A DNASeqFusion2s genes)

A 313enes
A CNV

A RNASegFusio(L1 genes)

A 52 or 143 gengsptional)
A CNv
A RNASegFusion22 or 23 genes)

A T™MB, MSI A TMBMSI A TMB, MSI, IHC

Immunotherapy A Resistance info. to (& TOngo A More slides required NIA

Pathology evaluation Y N/A Y N/A

Mutation frequency Y N/A Y Y

FDA approved Application is ongoing 8 indications in lung cancer N/A 4 indications in lung cancer

status (FDA IVD medictavice, lass Il ) (FDA IVD medical device, class Ill ) (FDA IVD medical device, class Ill')

. | Foundation Medicing 3

ACT Genomics - i 50o OncoDNA CellMax Guardant Heallt|
ACTMonitor+ Liquid OncoSELECT OncolLBx G360

Cost ANt 0 0080 o= NT 105,500 NT 55,000 NT 59,900 NT 160,000 ~NT 160,000

A 11 or 50 genes A 70 genes A 12 genes A 77 genes A 73 gene A 73 genes

(optional) A CNV (partial) A CN\(partial) A CNV (partial) A CNV (partial) A CNV (partial)

Testing content

A Fusion (7 genes)

A Fusion (5 genes)

A Fusion (6 genes)

A Fusion (5 genes) A Fusion (5 genes)

A MsSI A MsI
Effectiveness/ A Fast(ocal test) AMediumoverseas test) AMediumoverseas test) A MediurAFastocal test) | AMediumoverseas test) AFast (overseas test)
Turn around time A 2 weeks A3-4 weeks A3-4 weeks 2-4 weeks A3-4 weeks A2 weeks




Clinical Application of NGS In lung cancer

ADruggableriver mutation not routinely checked in local lab.
ACopy number variation which can be effectively targeted.
AGenetic alterations affecting TKI or ICI responses.

ATumor mutation burden as a biomarker of ICI.

ATissue versus liquid based NGS.

ANTUH experiences of NGSEGFRMDC PD after 1L TKI.



-Log10(P)

Enrichment of genetic alterations after EGFR TKI treatmel

33 [
|
|
L, |
|
|
|
o . MET
I EGFR | v STI:Q 1
| CDKN2B
I CDKN2A MET FGXFR3 Significance
[ .
| ®
i I ® ¢ ®
I @ i .
MDM2 @
® | TP53 Alteration type
| ® @ ® Amplification
NKX2-1 | ' : Deletion
IREJ ' Mutation
o ® ® Overall
0 - » mye
+ 1 i
A 0 2 10

Enriched in Pre-TKI samples  Enriched in Post-TKI samples

Before (n=200) vs After (n=136):
EGFR T790M0% vs 52%
BRAFRalterations: 1% vs 5.1%
CDKNZ2A loss: 12.5% vs 21.3%
CDKNZ2B loss: 10.5% vs 19.9%
EGFR amp: 23% vs 35%
FGFR3 alteration: 0.5% vs 3.7%
MET amp 2% vs 6%

Acquired resistance in paired cases (nN=38
T790M 16/38 (42%)
EGFRmp: 6/38 (16%)
MET amp 3/38 (8%)
ERBB2 amp: 2/38 (5%)

Helena A. Yu et al. CCR 20



The Real World Experience of Lung Ca(total cases)

%

n=466 ACTONco(n=176)

ACTDrug(n=290)

TP53 244 [ 52.4%
» |EGFRL858RIex19 del| 192 [ 41.2%
o g EGFR others 30 | 6.4%
w = EGFR T790M 66 |14.2%
9 E EGFR C797S 9 | 1.9%
£ EGFR ex20 ins 16 | 3.4% M
EGFR CNV 67 [144% | [0 L W11 11N | | 1
T o ERBB2 32 | 6.9% | | [
22358 MET 29 || 6.2% | | N
S X< ALK 23 [a9% || ||| | |
O g o0©
SEE > BRAF 19 [ 4.1% |
a25% ROS1 10 | 2.1%
3 RET 7 [ 1.5% | o
Y utation
W St oA L T R R
© - Gain
§§ PIK3CA 40 8'6:/" "” ” FI | " | | .Mutation + Amplification
s 5 CDK4 34 7'30/" .Heterozygous deletion
_‘g g PTEN 31 6.7% ” \ | | ‘I || I I "| I | | | | | I Mutation + Heterozygous deletion
5 e CTNNB1 17 3.6% I | I | | | I | .Homozygous deletion
2 CCND1 12 | 2.6% | | | | || B Fusion
o CDK6 10 | 2.1% | | | | | | Mutation + Fusion




The EGFR TKI Resistance Mechaniksr than T790M

%

ACTONnco(n=176)
ACTDrug(n=290)

Samples with at least one mutation, n=466 (92.1%)

TP53 244 [ 52.4%

» |EGFRL858R/ex19 del| 192 | 41.2%

o g EGFR others 30 | 6.4%
w = EGFR T790M 66 | 14.2%
< E EGFR C797S 9 | 1.9%
% EGFR ex20 ins 16 | 3.4%
EGFR CNV 67 [14.4%

3 o ERBB2 32 | 6.9%

2 g; o MET 29 | 6.2%
S %L ALK 23 [ 4.9%
DEzZ BRAF 19 | 4.1%
625 ROS1 10 | 2.1%
3 RET 7 | 1.5%

R CDKN2A 114 [ 24.5%

2 KRAS 41 | 8.8%
3 8 PIK3CA 40 | 8.6%
2% CDK4 34 [ 7.3%
s E PTEN 31 | 6.7%
£ 3 CTNNB1 17 | 3.6%
3 CCND1 12 | 2.6%
o CDK6 10 | 2.1%

A EGFR/ERBB2/METKRASamp
A BRAF/KRAS mutation
A mTORand cell cycle genetic alternation

- viutauon
.Amplification
Gain
. Mutation + Amplification
. Heterozygous deletion
. Mutation + Heterozygous deletion
. Homozygous deletion

.Fusion

Mutation + Fusion




Study Design

Patients with stage IV NSCLC,
EGFR driver mutation positive,
PD with first-line EGFR TKI

Patients with paired

rebiopsy FFPE and plasma (19)

|
tDNA (ACTDrug)

QC failed (4) QC passed (15)
l

l
ctDNA (ACTMonitor_Lung)

QC failed (0) QC passed (19)

J

A Insufficient sample (2)
A No malignancy (2)

Analysis the concordance between tDNA and ctDNA (15)




The Results AACTDrugl3 cases

. Mutation

.Amplification

. Homozygous deletion

. Mutation / Herterozygous deletion

Patient ID Tumor purity Macrodissection ACTDrugSNVInDel ACTDrugCNV Treatment
EGFR 6.5
CDK®6 3.5
TKIO16 65% No ESgSR;fgflf MET 5.5 Gefitinib
CDKN2A 1
KRAS 5.5
TP53 1
EGFR S768l / G724S CDK®6 3.5 Afatinib/
0
TKIO02 60% No TP53 D259Y MET 4.5 Avastin
CDKN2A 0O
EGFR 5.5 .
)
TKIO15 55% No EGFR 19 del / T790M CDKN2A 1 Erlotinib
EGFR 19 del / T790M .
)
TKIO18 55% No CTNNB1 S37C Erlotinib
TKI004 40% No EGFR 19 del / T790M CDKN2A 0O Gefitinib
EGFR 19 del / T790M .
)
TKIOO7 40% No TP53 D208V EGFR 7.5 Afatinib
EGFR 19 del .
0
TKIO14 35% Yes TP53 C242fs Gefitinib
EGFR L858R .
0,
TKIO11 25% No CDKN2A PS1L ERBB2 24.5 Gefitinib
TKIO03 15% Yes EGFR L858R / T790M Erlotinib
EGFR 19 del/ T790M .
0
TKIO13 15% No TP53 Y163C Gefitinib
TKIO17 15% Yes EGFR L858R / T790M Erlotinib
EGFR L858R .
0,
TKIO06 10% Yes TP53 R209fs Erlotinib
TKIOO05 5% Yes EGFR 19 del / T790M Afatinib

TP53 H179Q

slgls|gla|s|al|g|a|a|a|8 |8
Alteration | n | 9% |X|¥|¥|¥|¥[¥[¥[¥[¥[¥[¥]¥]E
EGFR 19de| 7 [53.89
EGFRL858R 5 |38.59 ] ]
EGFRT790M 8 [6154 [
EGFRS768I| 1 |7.7%
EGFRG724$ 1 | 7.7%
EGFRAmp | 3 [23.1%8I EE
ERBB2Amp| 1 |7.7% K
MET Amp | 2 |15.49 B
KRASAmp | 1 |7.7% [
CDK6 Amp | 2 |15.49 ]
CDKN2A | 4 [30.89 |
CTNNB1 1]7.7% B
TP53 7 |53.89
1L EGFR TKI. Resistance:
Gefitinila 5 T790M:8 of 13
Erlotinilax 5 ERBB2 amp: 1 of 13
Afatinib: 3 MET amp: 2 of 13

CDK6 amp: 2 of 13



Macrodissectiormay Overcome the Sample witlow Tumor Purity

Patient ID Tumor purity Macrodissection EGFR driver mut. (AF%) EGFR T790M (AF%)
TKIO16 65% No L858R (63.2%) ND
TKI002 60% No ézgf's(a%i% ND
TKI015 55% No 19 del (83.2%) T790M (21.5%)
TKI018 55% No 19 del (31.6%) T790M (7.2%)
TKI004 40% No 19 del (50.6%) T790M (9.3%)
TKI007 40% No 19 del (76.5%) T790M (31.1%)
TKI014 35% Yes 19 del (54.2%) ND
TKI011 25% No L858R (14.0%) ND
TKI003 15% Yes L858R (28.9%)) T790M (28.2%)
TKI013 15% No 19 del (9.8%) T790M (6.6%)
TKI017 15% Yes L858R (24.8%) T790M (13.9%)
TKI006 10% Yes L858R (35.1%) ND
TKI005 5% Yes 19 del (51.4%) T790M (5.9%)

Confidential © 2019 ACT Genomics

Total cases: 13

Tumor

purity

Tumor purity<30%: 6
Y Macrodissection Yes: 4

No: 2



The Concordance betweekCTDrudtissue)and ACTMonitor Lundliquid)

Patient ID|  ACTDrugSNVInDel ACTMonitor_Lung cfDNAAmount(ng) T N M IR EI A IS R = RS
clelgle(alelelelele|ele]|S
Y IV I ¥ [ ¥ I X I X I ¥ XX |XI|X([X|X
mons | SCER LSS o e w28 T4 N wia A
EGFR Exon 19 dg!
TKIO15 EGFR 19 del / T790M EGFR 19 del / T790N 246 T4 N3 Mic| |EGFRL858R —
EGFR 19 del EGFR T790M
TKIO14 ey EGFR 19 del7790M 216 T2 NO Mlc| [CoFg S7es
TKI004 EGFR 19 dell790M EGFR 19 del 92.5 T2 N3 Mib| |EGFR G724S
EGFR L858R EGFR L858R CDKN2A [ ]
TKIO0® TP53 R209fs TP53 R209fs 82.8 T4 NO Mlal =\ NB1 [ ]
1007 EGFR 19 del / T790M EGFR 19 del / T790N 708 T4 N2 Mila TP53 - B BE
TP53 D208V TP53 D208V R273C Both in (ONA and cfON
TKI0O03 EGFR L858R / T790M No variant 72 T1 N1 MO I tDNA only
cfDNA onl
TKI018 EGFR 19 del / T790M No variant 32.5 T4 NO Mic = Y

CTNNB1 S37C
EGFR 19 del / T790M

TKIOO05 TP53 H179Q No variant 31 T4 N2 Mlb ] ]
o _ For EGFR drivenut. by patients
TKIO13 No variant 29.9 T3 NO Mlb . e .
P53 Y163C Sensitivity: 53.8%
EGFR S7681 / G724% . i
TKIOOZ | 153 posgy MO Tz 22 T2 NO Mla For all mutations
TKIO17 EGFR L858R / T790M No variant 22 T1 N3 Mila Sensitivity - 40.6%
TKI011 SR LEREY EGFR L858R 13 T1 N1 Mib

CDKN2A P81L Lics




TheAmount affDNACorrelated with the Sensitivity of Liquid NG§

Test

GENOMICS

Patient ID ACTDrug, SNV/InDel ACTMonitor_Lung cfDNA (ng) T N M
EGFR L85883.2%) EGFR L85884.08%)

TKIOL6 TP53 R181R12.9%) TP53 R18132.65%) 352.8 T4 N3 Mla
EGFR 19 d3.2%) EGFR 19 d¢89.91%)

TKIOLS T790M(21.5%) T790M(5.20%) 246 T4 N3 Mlc
EGFR 19 d4.2%) EGFR 19 d¢49.74%)

TKI014 TP53 C24216.8.9%) T790M(17.82%) 216 T2 NO Mlc
EGFR 19 d50.6%) )

TKI004 T790M(9.3%) EGFR 19 dél.43%) 92.5 T2 N3 M1b
EGFR L858R5.1%) EGFR L858B.57%)

TKI006 TP53 R209f.9.1%) TP53 R209f0.24%) 82.8 T4 NO Mla

0,

EGFR 19 d€76.5%) EGFRT%SS:\(/I?ES";%;

TKI007 T790M(31.1%) oo 72.8 T4 N2 Mla
IP53 D208Y27.4%) TP53D208V(4.95%)

: R273Q1.81%)

EGFR L858R8.9%) |

TKI003 T700M(25.29) No variant 72 T1 N1 MO
EGFRO del (31.6%) .

TKIO18 T790M (7.2%) No variant 32.5 T4 NO Milc
EGFR 19 deb1.4%)

TKIOO0S T790M(5.9%) No variant 31 T4 N2 M1b
TP53 H179065.5%)
EGFR 19 d(9.8%)

TKI013 T790M(6.6%) No variant 299 T3 NO M1b
TP53 Y163(7.4%)
EGFR S76819.5%)

TKI002 G724545.9%) No variant 29 T2 NO Mla
TP53 D259159.9%)
EGFR L858R4.8%) .

TKIO17 T790M (13.9%) No variant 29 T1 N3 Mla
EGFR L858R (1%}

TKIO11 COKN2A PB1L6. 19%) EGFR L859R.52%) 13 T1 N1 M1b




cfDNA(ng)

400 A
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Tumor burden (at test) and the detected concentratiorctibNA
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The Sensitivity of Liquid Biopsy in Clinical Trials

Trial Cancer Mutation Method Case (n) Sensitivity  Specificity Reference
AURA Aﬂ‘éagfgd EGFRT790M  BEAMing 216 70.3% 69.00p ~ OxmardGh etal
Aiﬁ?%ﬁgc Aﬂ‘ggfgd EGFRT790M  cobasv2 551 61% 79% JenkinssSetal
AURA3 Aﬂ‘éaé‘fgd EGFRT790M  cobasv2 359 51.3% NA o7
BELLE Héf)ﬁ‘gf;gc 15 P:Ejtgﬁoﬁgﬂva“r BEAMing 582 71% 79.205  Boscloal.etal

SANDPIPER |fi\iome  muatons ~ oneliqua S 6676 NA LI

~30% false negative rate for variant detection




55 yearold male, never smoker
cT2aNOM1a, with malignant pleural effusior

SEEEEEEEEEE
Ateration | n | o | [ [ | | | | ¥ ¥ ¥ ] stage IVA
EGFR 19dell 7 |53.8¢9
EGFR LO58H 5 |38.5° EGFR (MALEIIOFALK/ROS1/BRAF: WT
EGFR T790M 8 |[61.59
EGFRS768I| 1 |7.7%
EGFRG724% 1 | 7.7%
EGFRAmp | 3 |23.1%8 I
ERBB2Amp| 1 | 7.7%
MET Amp 2 |15.49
KRASAmp [ 1 | 7.7%
CDK6 Amp | 2 [15.49
CDKNZ2A 4 [30.89%
CTNNB1 1 |7.7%
TP53 7 |53.89




Bronchoscopidiopsy: not feasible for molecular test

BERE
Lung, labeled as RB1@, biopsy, congestion with mild inflammation

The specimen submitted consists of six tissue fragments measuring up to 0.2 x 8.1 x ©.1 cm in size fixed in formalin.

Grossly, they are brown and soft.

All for section. Jar ©

Microscopically, it shows congestion with mild inflammation and mild inflammatory cell infiltration.
Immunohistochemically, no carcinoma can be seen in the cytokeratin and TTF-1 stains.

NTUH Liquid biopsy (plasma EGE&basv2). EGFFR5768I

FoundationOné&€Liquid
EGFR: G724S + S768I
CTNNB1 S45F
TP53: D259Y



EGFRCobas/2

2239 2251>C 12383
# 1 i EGFR HMBAT AT (UAILL T2 297 22551 12384
Exon EGFR Mutation Group EGFR #E:R5 cosmic ID° 2285 2205>ART 12385
2237_2252>T 12386
2156G>C 6239 2239_2258>CA 12387
Exon 18 G719X 2155G>A 6252 2239_2256>CAA 12403
2155G>T 6253 2237_2253>TTGCT 12416
2240_2251del12 6210 2238_2252>GCA 12419
2239 2247del9 6218 2238_2248>GC 12422
2238 225506118 6220 2237_2251del15 12678
2236_2253del18 12728
2235 2249del15 6223
2235_2248>AATTC 13550
2236_2250del15 6225
Exon 19 Ex19Del 2235_2252>AAT 13551
2239_2253del15 6254
- 2235_2251>AATTC 13552
2239—2256de|1 8 6255 2253_2276del24 13556
2237_2254del18 12367 2237 2257>TCT 18427
2240 _2254del15 12369 2238_2252del15 23571
2240 _2257del18 12370 2233_2247del15 26038

A Uncommon mutationsCobasv?2 G719X, S768I and L8610Q.
A Other potentialTKlsensitive EGFR mutatiorase not detected:
Exon 18: E709 complex, L747P, G724S
Exon 19: Exon 19 insertion
Exon 20: A763_Y764sFQEA
EGFRKDD
h l] KSN\E )/2 l] NS LJZ N‘I,]ESFFRX V2 KUOGLIAYKKS 66 DT R Bhovafe



> ® Clinical activity of afatinib in patients with advanced

CrossMark 38 group 1: point mutations
non-small-cell lung cancer harbouring uncommon EGFR and duplications, or both, in
. . . exons 18-21
mutations: a combined post-hoc analysis of LUX-Lung 2, 12 Leu861GIn alone

LUX-Lung 3, and LUX-Lung 6 8 Gly719Xaa alone

5 Gly719Xaa+Ser768lle

James C-HYang*, LeciaV Sequist™®, Sarayut Lucien Geater, Chun-Ming Tsai, Tony Shu Kam Mok, Martin Schuler, Nobuyuki Yamamato, 3G |}’?19Kaa +Leu861GIn
Chong-Jen Yu, Sai-Hong 1 Ou, Caicun Zhou, Daniel Massey, Victoria Zazulina, Yi-Long Wu 2 Glu709G |}l’ orVal +

Leu858Arg
2 Ser768lle + Leu858Arg
1 Ser768lle alone

Median (months); (95%Cl)

—— Group 1 10-7 (5-6-14-7)
— group§ 379 ((;L;—i;;; 1 Leu861Pro alone
—_ Grou 7 (184
80+ —Chen’?otherapy 8.2 (5-2-10-8) lPI‘DBLI-gLEU EI|'DFI'; o
< 1 Arg776His+ Leu858Arg
= 1Leu861GIn +del19
s 11ys739_1744dup6
g
o
¢ TK uncommon mutation

20+

TKI

— ~ Median PFS0-11
o 3 6 9 1 Eime(::onth;l 24 27 30 33 36 Afatlnlb |S approved by FDA f@?lgx,

Number at risk

F G S-S S S S S S L8361 d S768|1 EGFR mutati
Group 2 14 6 3 1 0 0 0 0 ] 0 0 0 ] an u a Ion-
Group 3 23 10 2 1 0 0 0 0 0 0 0 0 0

Chemotherapy 25 18 10 5 2 1 1 0 0 0 0 0 0

Yang, et al. Lanc€ncol2016



Good partial response to afatinib

2018/09 2018/11



ARTICLE
OPEN

Overcoming EGFRCG724>-mediated osimertinib

resistance through unique binding characteristics
of second-generation EGFR inhibitors

Jana Fassunke et al.”

C
1750 7 EGFR'™® vehicle
® EGFR'* Afatinib
EGFR'9G724S yyanjcle
® EGFR'%"*G724S Afatinib
1250 A
G724S :
T790M s ;
. . i - Lo
afatinib S 750 4 - %
=~ ¥ el
f g
250 - >
P
W
0 '¢ “'_'.z' T T T T T T T T 1
0 4 8 12 16 20
Time (days)

Molecular fraction (normalized to EGFR'*™)

PlasmacfDNA G724S

1G>3G TKI
L

1,00 =srneeensraneensennssnesnsansentssanansnnens -
e T790M o
0.75 G724S o

OP1

OP3

05| OP4

o
0.25

| /\
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1st gen. TKI Osimertinib

Fassunket al. Nature Communication 2018




Application of NGS In lung cancer treatment

Driver mutations

\

Copy number
variation

V

A Explore more driver mutations not
checked at local lab.

Eg EGFKDD, EGFR exon20ins, BRAFRF

wh{mMZ w9c¢cZ bCmZ bit

N\

A METampas a resistant
mechanism to EGFR TKI
responding tacrizotinib

vl YCHinical trials ?

A ERBB2? B2M? Others ?

Tumor mutation
burden (TMB)

\

A Give appropriate available| |A Enroll in suitable
targeted therapy clinical trial

Eg Eg

Afatinibfor EGFEKDD, G724S MET exon 14> VISION
Crizotinibfor MET exon 14 Exon 20ins> TAK/88
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Thanks for your Listening and Comments !
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