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Background of BUDDY

Why we need biomarkers?
BENEFIT RISK

PROVIDE DRUGS ONLY TO AVOID TO EXPOSE PATIENTS TO
PATIENTS WHO COULD TOXICITY WHEN THERE ARE NO
BENEFIT FROM THEM CHANCES OF EFFICACY
\
Efficacy with 10 (PDL1 80%) Toxicity

Hyperprogressive disease

CT evaluations

Baseline 1! Evaluation
(+8 weeks)

Cabanero, Arch Bronconeumol 2018, Champiat, Ann Oncol 2016, Ferrara JAMA Oncol 2018 4




Background of BUDDY

PD-L1 a good bioM ?
Comparison of PD-L1 assays in NSCLC

Immunotheragy (0} fm RO A0i2unad

Blueprint phase 11 NCCN study?
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1. Hirsch FR, et al. J Thorac Oncol. 2017 ;12(2):208-222. 2. Rimm D et al. JAMA Oncol. 2017 ;3(8):1051-1058 3. AdamJ et al. Oral

presentation at IASLC WCLC 2016. PL04.04a. 4. Ratcliffe MJ et al. Clin Cancer Res. 2017;23(14):3585-3591.



Background of BUDDY

High TMB

Connection between TMB,
neoantigens and immunotherapy

Somatic Mutations
- Mutations (ultraviolet radiation,
smoking, other carcinogens) —-’
- Hereditary or acquired mismatch

repair deficiency (dMMR)
- Age related DNA replications errors

Abnormal protiens derived

from somatic mutations ’ ;
S~ g

Tumor Tumor
Non-inflamed: lnﬂam? d:
decreased neoantigens
neoantigen presented on
presentation, poor MHC a‘nd
chemokine recognised by
CD8 T cells

expression, dense
stroma, MDSCs,
Tregs

Combination immune PD-(L)1

checkpoint blockade immune checkpoint
blockade

W @ & &
o CD8Tecells PD-L1(+) PD-L1(-)

Chan et al. Ann Oncol 2019




Background of BUDDY

TMB is predictive of OS benefit across tumour types
Clinical and genomic (MSK-IMPACT) data of 1,622 advances pts treated with IClI

No. of patients Cutoff Pvalue
0 =t= Top 107% TS wilin Rekoogy All samples in cohort 1,682 h - 1,59 x10°
=b= Top1(-20% TMB within histology
_ o Cancer type
g ke Bottom 80% TMB within histology Bladder 214 —a—] 178 0.040
E Breast 45 v 59 0605
E 5 ER: 04 } 2 | 68 0.287
£ ER- of } s | 44 0.731
g Unknown primary % I & { 142 0.155
Colorectal 110 | ¥ ! 52.2 0,031
P=17x 107 Esophagogastric {26 —— 88 0221
0 ' | | | Glioma {17 —a— 59 0485
’ eoow %4 Head and neck 12 —— 03 742107
Mo. at risk Time (m) Melanoma 2 —a— 0.7 0.067
Botom80% 1305 586 231 85 3 penensll el 10 ] 138 230 10° |
Topl0-20% 184 100 % 16 - Pocal call carcinome 15 —a— 59 0569
Topi0% 173 101 43 16 6 _

T T T T
042 025 050 1.0 20 40

<== Betlar overall survivak--HR:-sw Worse overall survival-=>

Chan et al. Ann Oncol 2019 .



Background of BUDDY

Using TMB and PD-L1
as Two Independent Biomarkers

b LTMB = 16 100 Nivolumab Arm
TC3 o1 1IG3

757 High TME

PD-L1 250%

N=125 N=T3 =3
wy 50
L.
o
| N= 103 | 25 PEIPLr: 111:‘4%%
| N=156 | Lu.w.'neEliJmJ 'I_'If_.1Ei
| BEP (N = Z29) | T— ., PD-L1 1-49%
Low/medium TMEB,
N PFS HR 05 HR (95% CI) o) epdrmses
(95% CI) 0 3 6 8 12 16 18 21 24
No. at Risk Months
bTMB>16 156 0.64 (0.46- 0.64 (0.44- High TMB, PD-L1 250% 16 13 10 B ] ] 2 0 0
0.91) 0.93) High TMB, PD-L1 1-49% 31 17 16 13 | 6 7 1 0
TC3orIC3 103 0.62 (0.41-093) 0.44(0.27-0.71) Low/medium TMBE, PO-L1 =50% 41 21 12 B 2 3 i 0 0
bTMBE‘lE and TC3 or |C3 3[] Das (Ol?_ggﬁ} GZE {DGQ‘DSE} Low/medium TMB, FO=L1 1-49% T0 43 10 9 ) H] 1 1 1

Gandara, Nat Med 2018; Peters S et al., AACR 2017 g4



Background of BUDDY

TMB but not PD-L1 expression is predictive of respone duration

and of long term benefit from anti-PD(L)-1 therapy

NSCLC pts treated with anti-
PD-+(L)1 based therapy
(n=766)

No LTR
(progressed < 18mo)
(n =704, 92%)

Short-term response, STR
(PR with PFS < 18mo)
(n = 54, 8%)

Benefit lasting 218mo

TMB assessed with MSK-IMPACT

76% (CR or PR)

24%(SD)

A) TMB is higher in those with LTR.

o 2007 p < 0.001
% 150 1T
3 p < 0.001
S 100+ pros—
2
seod | —
40+
g *B2% perfitio of Al
E 301 e sy
£ 20
P 10 == mmmm
o * L) L)
LTR No LTR All NSCLC
n=33 n=384 n = 3000
L _12.24 mutMb 6.34 mut/Mb 5.66 mut/Mb

A) Tumor mutation burden

B) PD-L1 expression

i p = 0.002 p=0.87

a - 100- z

g & 39% 5% [

i 2" |

5 = 2 -

= 504 -

8 40+ g" 35% 42%

3 +]

E R

E 20- | g g

2 e |
Long-term | Short-term Long-term Short-term
response response response response

Rizvi H et al, ASCO 2018



Background of BUDDY

Correlation of Tissue and Blood Tumor Mutati‘

Burden o
* In 352 (31.5% of ITT) matched patient specimens, tTMB
values positively correlated with bTMB values
80 1 i R i Spearman'’s rho = 0.6
positive s e 0 Pearson's r=0.7
; 3 v :
60 1 E : g 60
g ol Cepr 3 -
* V., 8ef S
- 2 =
30 g Sl g 01
Double R . o
negative »* , DTMB positive
0 - - - 1 0 - - T T »
% o ® & & 0 10 20 30 40 50 60
bTMB Tissue TMB (FoundationOne)
Spearman rank correlation = 0.64 (95% CI: 0.56-071)
In 352 m.a'tched patient specimens,
64% (95% Cl: 54-74%) tTMB values positively correlated with bTMB values

DY ss9: (95% Cl: 83-92%)

Gandara D et al, Nat Med 2018; Peters S et al, AACR 2019 ,,



NGS gene panels to assess TMB

Number Coverage Sample
Status Test name of genes (Mb)* Gene variants type
FDA-approved or MSK-IMPACT® 56 68 468 1.5 SNVs, indels, rearrangements/ FFPE
authorised diagnostic fusions, CNAs, parallel analysis of
assayst genomic signatures (eg, TMB and
dMMR/MSI)
Foundation Medicine 324 0.8 SNVSs, indels, CNAs, select FFPE
FoundationOne CDx'* *° rearrangements, parallel analysis
of genomic signatures (eg, TMB
and dMMR/MSI)
Commercial assays for Caris Molecular Intelligence’™ 592 1.4 Somatic missense mutations FFPE
research use only llumina TruSight 500 gene 500 2.0 SNVs and indels FFPE
panel'®?
Thermo Fisher Scientific 409 1.7 SNVs FFPE

Oncomine Tumor Mutation
Load Assay’’

NEO New Oncology >340 1.1 SNVs, indels, fusions, CNAs, FFPE
NEOplus v2 RUO™* parallel analysis of TMB, MSI, and
driver mutations
Foundation Medicine 315 1.1 SNVSs, indels, CNAs, select FFPE
FoundationOne®™® gene rearrangements, genomic
signatures for MSI and TMB
Foundation Medicine bTMB 394 1.1 SNVs Blood
assayas 122
TruSight Tumor 170'%° 170 0.5 Fusions, splice variants, SNVs, FFPE
indels, amplifications
QIAGEN GeneRead DNAseq 160 0.7 SNVs, CNAs, indels, and fusions FFPE
Comprehensive Cancer
Panel®”
NEO New Oncology 94 SNVs, indels, CNAs, FFPE
NEOplus' 16 rearrangements, and fusions
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Study Synopsis (1/3)

About Roche

Solutions Innovation Stories

Investigator initiated studies
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Name of requester-

In-Jae Oh, MD. PhD.<

contact details~

Chonnam National University Hwasun Hospital-
322 Seoyango-ro, Hwasun, Jeonnam, Republic of Korea+
+82 61 379 7617 / droij@chonnam.ac_kre

Hypothesis«

The hypothesis is that the efficacy of atezolizumab by fumor
mutation burden {TNMB) of tissue can also be adapted to TMB
of blood. Tissue TME is associated with improved efficacy of
atezolizumab in 1L and 2L+ NSCLC [JTO 2017:12(1):5321-
5322] Nevertheless, tissue TIME was only possible in about
30% of patients, but blood can be applied to all NSCLC
patients. If blood TMB proves to be effective, we can gef a
powerful predictive biomarker besides PDL1 .«

During immunotherapy, blood lymphocyte profile will also
change, so serial liquid biopsy using serum can be useful for
therapeutic monitoring.«

Primary endpoint -

Objective response rate (ORR) by RECIST version 1.1 in
blood TMB-high and low populations

Study design-

Single arm, prospective multi-center open label study in
2L+ or 3L NSCLC who failed 1-2 prior lines of
chemotherapy including at least 1 platinum-based.+

The mandatory tests are blood TMB in screening period
and serial serum collections in every cycles of
atezolizumab. Atezolizumab 1200 mg will be administrated
every 3 weeks until loss of clinical benefit.«

Sample sizes

Assuming 10% of drop-out, total sample size is calculated
to 135 patients to prove ORR 20% vs 4% (cut-off was
median TMB of tissue) [ref, JTO 2017,12(1).5321-8322].«

Support requested-

Blood TMB tests and atezolizumab 1200 mg q 3 weeks for
135 patients.«

Additional support for serial liquid biopsy which will mostly
conduct our own research fund

+

G

+

+

When do you plan
first patient first
visit?s

Oct 2018+




Study Synopsis (2/3)

Proposal
+ Stage NIB or IV NSCLC
+ 1-2 prior lines of
chemo including at
i Atezolizumab 1200 3 Until loss of
least 1 platinum based IUT“‘35J mg q 3w Rt
+ Any PD-L1 status benefit

= Treated, asymplomatic
CHS metastases permitted t

= Mandatory: bTMB (at screening), serial serum (every cycles)
»  Optional: tissue TMB

Primary study objective:

+ ORR (RECIST w1.1) in bTMB-high and low population

Secondary study objectives:

+ PFS5, OS5, DoR and CBR in ITT and TMB/PD-L1 axpression subgroups

+ Safety

Explorative objectives: for serum blomarker-evaluable cases

« Proteomic analysis for response and hyperprogression/pseudoprogression
« Semum blomarker for interstitial pneumonitis such as KL-8

+ Detection and monitoring of PO-L1 positive exosome (by FACScan, ELISA)
+ The change of lymphocyte profiles: CD4, CDE. Treg, NK, K-67, IFN-r

"ORR, objective response rate; bTMB: blood tumor mutafion burden, PF5, progression-free survival;
05, overall survival; DoR, duration of response; CBR, clinical benefit rate; ITT, infention fo freats

# Sample size calculation+

&

Abstracts 3 S22 Journal of Thorack Oncology  Vol. 12 No. 1S

0A20.01 Atezolaumad efficacy by TME ubgroups
Tumor Mutation Burden (TMB) s

PO-L1-sebected
Associated with improved Efficacy of
Atezolizumab In 1L and 2L+ NSCQLC i W =102 e nedTt
Patients BRCHFIR Medin (-9 MB) High (13.5/M8) Medin (9.9/M8) High (217.1/M8)
Marcis Kowanetz,' Wet Zow,' Davidd Shames,' 6 MR* 95 €1y 0.7V @.09.4.30) 045 0.57.0.96) 087 ©.654.96) 0,7 10.4.1.00)
Craig Cummings,’ Naiver Rievi,” Alexander Spira, PFS HR® (958 CI) 038 10.260.54) 0.54 03057 0.64 0.5.0.8) 0.5 10.32.0.67)
Garrett Frampton,” Vincent Leveque.’ Susam Fyan, ORR, shove below ool WN PN/ BN 29/ 1N

Simonetta Mook, Geetha Shankar' Rovl Fanke,'
Marcus Ballinger,' Duniel Waterkamp,

aL¢ unselected n-92

Dandel Chen,' Alan Sondler,’ Garret Hampton,' POPLAR Blomarkee evatusbie pogulation Medion (9.9/M8) Migh (>19.8/M8)
i

Lokas Amier,” Pricl Hegde." Notthow Hothmme 05 HR® (9% C)) 0.650.38.1.12) 048 (D.23.1.04) 0.5 (0.15:4,67)

Cameontech, Inc. South San Francisc/CA/Uned States of  pps b (95% Cly 0.96 0.63-1.53) 0,43 (0.250.93) 0.69 (0.19-1.3)

Amersoa, “Columbla University, New York/N ORR, stepolinsmeb./docet el IR (i) 204

Seates of America, " (2
T Virginde Camcer Spe
VA/Usited Stotes of Ame pundations Medicine
Cambridge/MA/United States of Amersca *Memarial

" WRothcacy evalhwbie paticsts, weznisumab ot/ ove cote vy below
W heemcacy evaluable patieats, Me0IRMAS vi GoCetaaet M/above Cutolf.

Shan Kettering Cancer Center, New York/NY /United
Sy dmaien ORR of atezolizumab
* |TT: 14% (Ph3) ~ 15.3% (Ph2)
Equality  Significance 0.05 60.8288 * PDL1({+) subgroup: 17.8% (Ph3) ~ 19.4% (Ph2)
Poner 03 » Tissue TMB high vs low: 20% vs 4%

bTME-high 02
BTMB-low 004

bTMB-high: 61 & b-TMB-low: 61

+ drop-out 10% (12.2) = total 135 sample

lIR-Concept.

o

Name of requester-

In-Jae Oh, MD. PhD.<

contact details~

Chonnam National University Hwasun Hospital-
322 Seoyango-ro, Hwasun, Jeonnam, Republic of Korea+
+82 61 379 7617 / droij@chonnam.ac_kre

Hypothesis«

The hypothesis is that the efficacy of atezolizumab by fumor
mutation burden {TNMB) of tissue can also be adapted to TMB
of blood. Tissue TME is associated with improved efficacy of
atezolizumab in 1L and 2L+ NSCLC [JTO 2017:12(1):5321-
5322] Nevertheless, tissue TIME was only possible in about
30% of patients, but blood can be applied to all NSCLC
patients. If blood TMB proves to be effective, we can gef a
powerful predictive biomarker besides PDL1 .«

During immunotherapy, blood lymphocyte profile will also
change, so serial liquid biopsy using serum can be useful for
therapeutic monitoring.«

Primary endpoint -

Objective response rate (ORR) by RECIST version 1.1 in
blood TMB-high and low populations

+

Study design-

Single arm, prospective multi-center open label study in
2L+ or 3L NSCLC who failed 1-2 prior lines of
chemotherapy including at least 1 platinum-based.+

The mandatory tests are blood TMB in screening period
and serial serum collections in every cycles of
atezolizumab. Atezolizumab 1200 mg will be administrated
every 3 weeks until loss of clinical benefit.«

Sample sizes

Assuming 10% of drop-out, total sample size is calculated
to 135 patients to prove ORR 20% vs 4% (cut-off was
median TMB of tissue) [ref, JTO 2017,12(1).5321-8322].«

Support requested- | Blood TMB tests and atezolizumab 1200 mg q 3 weeks for
135 patients.«
Additional support for serial liquid biopsy which will mostly
conduct our own research fund

When do you plan Qct 2018+

first patient first
visit?s

G

+

+




Study Synopsis (3/3)

Study Title<

Prospective validation of blood tumor mutation burden for improved
efficacy of atezolizumab in 2L+ non-small cell lung cancer+<

Study Rational+

The hypothesis is that the efficacy of atezolizumab by tumor mutation
burden [TMB]) of tissue can also be adapted to TMB of blood. «

Tissue TMB is associated with improved efficacy of atezolizumab in 1L
and 2L+ NSCLC [JTO 2017;12(1):S321-5322]. Nevertheless, tissue TMB
was only possible in about 30% of patients, but blood can be applied to
all NSCLC patients. If blood TMB proves to be effective, we can get a
powerful predictive biomarker besides PD-L1.<

Study Objectives

To brove the response of gtezolizumab in patients with blood TMB-high
is better than those with blood TMB-low in 2L+ NSCLC setting)r

Study Design+

Single arm, prospective multi-center open label study in 2L or 3L NSCLC
who failed 1-2 prior lines of chemotherapy including at least 1 platinum-
based.»

In and Exclusion
Criteria«

*Inclusion criteria+~
= Signed Informed Consent Form+
= Ability to comply with protocol+
= Aged = 18 years+
= Histologically or cytologically confirmed stage IV NSCLC
= Disease progression during or following treatment with a prior
platinum-containing regimen+
* Measurable disease, as defined by RECIST v1.1+«
= ECOG performance status of 0 - 2+
= Adequate hematologic and end organ function+
*Exclusion criteria+
= Active or untreated CNS metastases+
+ Malignancies other than NSCLC within 5 years prior to
randomization+
* Pregnant and lactating women+
= Significant cardiovascular disease+
= Severe infections within 4 weeks prior to randomization+
= History of autoimmune disease+
= History of idiopathic pulmonary fibrosis (including pneumeonitis),
drug-induced pneumeonitis, organizing pneumonia (i.e., bronchiolitis
obliterans, cryptogenic organizing pneumonia)+
* Treatment with systemic corticosteroids or other systemic
immunosuppressive medications (including but not limited to,
prednisone, dexamethasone, cyclophosphamide, azathioprine,
methotrexate, thalidomide, and anti-tumor necrosis factor [TNF] agents)
within 2 weeks prior to randomization<

+

Study Endpoints< | *Primary endpoint+ &
- Objective response rate (ORR) by RECIST version 1.1 in blood TMB-
high and low population+
* Secondary endpoints+
1) PFS, 05, DoR and CBR in ITT and subgroups [according to blood
TMB, PD-L1 immunohistochemistry, peripheral blood NLR/PLR]+ ,-'r
2) Safety profile+
* Explorative objectives: for serum biomarker-evaluable cases+
1) Detection and monitoring of PD-L1 positive exosome+ o -
2) Thelchange pf lymphocyte profiles: CD4, CD8, Treg, NK, K-67, IFN-r e
(by FAGScan)e T
3) [[fevents occur, proteomic analysis for hyperprogression and
pseudoprogressions
4) éfpevents occur, serum biomarker for interstitial pneumonitis such as
KL P
Randomization & | Not applicable because of single arm open label study+ + .
Stratifications e
Statistical Intergroup comparisons of response will be performed using Pearson’s o
Methods i* or Fisher's exact tests| Survival times will be estimated for each ____ e
sroup [using the Kaplan-Meier method }
Special Protocol The mandatory tests are blood TMB using -Guardant360 in screening +
Considerations (if | period post-treatment 6 weeks. And serial serum collections in every
applicable)+~ cycles of atezolizumab. See the below figures for more details.» |
Bample [Sizes Assuming 10% of drop-out, total sample size is calculated to 135 u
patients to prove bRR 20% vs 4% ﬂr:ut—oﬂ" was median TMB of t'issué[] “:\\
[ref [TO 2017;12(1):5321-5322].+ W
IMP, non-IMP, IMP: atezolizumab 1200mg+ rl ot
Comparators+ Non-IMF and Comparators: Not applicable because of single arm open hooT
label study+ .
Dose and route of | Atezolizumab 1200 mg [V will be administrated every 3 weeks until loss |+
administrations of clinical benefit by investigator's decision.<
a a Pl "
+
+
+
+

Cardona, Andres {MDAF~Basel}
Change from baseline to any visit?+

Cardona, Andres {MDAF~Basel}
These are not clear, specifically what is meant with
“events"? |5 it meant to show only descriptive tables™

Cardona, Andres {MDAF~Basel}
Which test will be used for the primary endpoint? (i.e.
which one was used for the sample size calculation?)

Cardona, Andres {MDAF~Basel}
Consider using multivariate Cox models to adjust for
any imbalance between group.+

Cardona, Andres {MDAF~Basel}
Have you considered stratifying by TMB level (High vs
Low )2+

Yoo, Ashley {MDGS~Seoul}
w223 0ORR 20% vs 4% 2} median
TMB & 7152 2 high/low group 2+2]
o AT]= ORR O] W= g2+

Cardona, Andres {MDAF~Basel}
See comment above+

Cardona, Andres {MDAF~Basel}

Major: Will you use the same cutoff [median of 9.9)7
Consider that this will be a different pepulation and a
different method so this cutoff might differ to your
study.+
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EVALUATION OF BLOOD TUMOR MUTATION
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Study Objective

€ Primary Objective

- O| o] XK 7} Zat=l oA X|=Z0f Mot SEA| 34 Tl E= 0| H|AMZH F(NSCLC) 2HALS|
2K} O] X|=0{A bTMB-High & Tt bTMB-Low & EFHHOY| OFE|E2|FRIC| BI 8= H|wdl bTMB ZAF & El= Hot

*TMB high'e= TMBZ} 50H1RY| B Z2e|+=E L =2 322 F2|Z|H, 'TMB low'= TMBZt 50 S 5020t H2 322 o[ &t
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Inclusion Ciriteria(1/2)
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Inclusion Ciriteria(2/2)

vOMES Y U T H| |5

- ANC > 1.0 x 10°/L

- WBC counts > 2.5 x 10%/L
- Hemoglobin > 8.0 g/dL

- Total bilirubin > 2.5 X UNL

2ot ZHE 20| J= A S

et

M "Z|FHI0| < 3x ULNQ! &kt= SE2E! 5= QICt
7

and alkaline phosphatase(ALP) < 2.5 x ULN, Ct=2| 42 o 2l:
MO|7} Q= &Kt AST and ALT < 5 x ULN.
* 2t =2 i ™O|7t = CHAKE: alkaline phosphatase(ALP) < 5 x ULN



Exclusion Criteria(1/2)
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| AFRIXHTNF] 228 =0

= al
- 528 FE|ZAH Z0|EL} megesterol acetate £0{= & & =L}
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Sample £H| BtH

EDTA tubeOl & 10ccE A ETHCL.

EDTA tubeZE 3200rpm, 10min, 20°CE {IA&2| StCt,

EDTA tubeE R d&EE| & 7t2tGi2 Mot #d L MES o U= H2 ge s
4 22|22 0|83 1.8mlQ| cryogenic vial 2700 %|CH S22 &7 EH=Ch

1 vial & X2 B8t 7[&2 500ulE SHCL
PlasmaOllA| cfDNA prepE 7}'5%t 2] A|&TIC
(ZX|CHot Pl =% = 2A|ZtF O|Lf A Z HasHE
cfDNAE MEOHMIE RO 2 HHOHCHHIS Al —L._=°|)
NGS wet % SNV/mdeI data 4 AFOtCt.

Target exonic @S LH 2| Non-synonymous variant numberE 7| 4tst TMB 5=X| 20l



HFEH 1_NEXmag™ cell free DNA capturing kit

SESNCNONORCRONCRONCECNG)

200ul2| plasmaEE 2ml tube0l| S ZICt.
400ul®| plasma lysis buffer(PLB)2t 10ul2| proteinaseKE ==Lt
Vortexing= & 1027t 5t0| & A 0|FE F, 56°CO| A 6027t incubation®tCt,

A2 5O & beadE & A 0{F T, 200ul2| bead2} 1000ul®| solution AZ ¢ sample tubelf '&+=Ct.

Vortexing= 2f 1027t ot &2 HO|E 7, &20|A 1522t B3 oHC}

?| sampleE magnetic stand0fl 1027t £2F 2, beadE H|2[¢t 5= H EICE
2ml2| washing solutiong &7} & 20| A 30227t B3 OHC}

2| washing solutionZ X 75}7| 2|8 magnetic stand0| £%f £ beadE A 2|
7~8 IHH S 2 HtE IO

bead”t 2t 3| OFF W7HK| 4 Z=A[ZICH.

30ul?| elution bufferE &1 bead?t & E2|=&F 0T F| magnetic stand0i| FEHBHC}
oF sEZF 2ASH £ 2| &l sample® MZ2 1.5ml2| tubelfl &7ICtH

Sample

rot

FA4BUS b

Magnetic bead

T sample O
I 200 ul
Plasma lysis buffer Solcdon A
400 ul T
100 mg/ml Proteinase K
\/ 10 ul 56 °C 1 hr \/
200 ul Binding 15 min
P 2 times
&L
¥
: - D
2.4 S5 min
=> L— == ‘< =>

Washing solution Remowve the Add 30 ul and vortex Elution

d the bead
Vortex supernatant to resuspen - ads

Placed on the Remove the
magnetic rack supernatant

- for several seconds
for 10 min



HIEH 2 QIAamp MiniElute ccfDNA Mini Kit

© ®

@ Q ©O

® ©

15ml tubeO| plasma 1TmlZt magnetic bead suspension 30ul®?} proteinase
K 55ul 22|21 Bead Bing Buffer (BBB) 150ul & 412 = 420X rotator
2 1027 BF33tC} (shaking (slow speed) end-over-end)400ul2| plasma
lysis buffer(PLB)2t 10ul2| proteinaseKE &L

HFSO| B = 200xg 307t M E2|E TISHSHCY

Magnetic rackOl| Z[2 120[& & A|Z] = solutionO| clear S X| ™
supernatant K| 7{$tC}.

Magnetlc rackO| A tubeE Wi A| Bead Elution Buffer 200ulE &1 vortex
2 Bead Elution TubeZ &7/ EOl &20|X 300rpm2 2 5&7¢
microcentrifuge tube shakerOf| A| 2#F-8 3L} (shaking-Thermomixer® AL-E)
Magnetic rackOll £l solutionO| clearsh & M7HX| [ 1-20|AHECH,
SupernatantE new Bead Elution TubeZ & 7{ 300ul Buffer ACRE H7} =
vortex®2 & =Lt

F

QlAamp UCP MiniElute columnOf| 6000xg0ll Al 127t AMEE|E TIEHICE
(@)

ColumnOf| Buffer ACW2 500ul& 21 CtA| 6000xgOll Al 127t
RISHSIC}

Full speed (20000xg)MI Al Bl columne 327t AME2| TIHSICE
column= clean 1.5ml elution tubeZ &7{A F42 €10 m
tube shaker Ol Al 56°COf|A| 327+ HAZ$HICL.

Ultra-clean water 20~80ul& columnOf| €1 3~527d & incubation 2 Full
speed (20000xg) OIM 127+ ’IAE2I8HA elutionZI S BHCE,

Bind ccfDNA

~ Separate beads on
CcC> magnet rack

T Bead elution in 200 pl

Separate and
c«r remove beads

.

E Bind to MinElute
column

?

E Wash

}

. % Elute ccfDNA
\



Sample Handling Manual_v 1.1
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I B e = B e B B O SOYTOR R S 3 % Vv
[=) = T =2 o bTMB A” *] Eollx'l EO:I)H a
R =2 = s e S 3 ) FHE)
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_T|_ 0 I
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S{0H A K| dHREH v
IV F— B E = T T [ 5 Aerertar 3(NK cell activity)" 3“ %"7'?—_} (xﬂ( _ O:PH) vV v
Voo 2P EAE Mal Il S BB 6 —— T on
A bTMB Handii 6 Buffy coat Al Lot
) ANAIING ettt L ojt A|RO|E AT QS
B. Biomarker 1 & 2(PD-L1 Positive exosome, Immune profiles) Handling................... 8 Biomarker CTC(M &%) T v v
- R FOH) | (FYH)
C. Biomarker 3, NK cell activity Handling: SHE 7 2h. .o, 9 =
y g: ShE TMB & PD-L1 IHC & 9|3t =X Al y
D. Buffy coat HandliNg....oo o 10 SR (ME )
E. Biomarker, CTC(Circulating Tumor Cell counts) Handling: CNUHH 2F Si'E............. 11 =N e ==
VI, A BA712 W EERE B e 12 . : A g
EDTA Tube ‘, ) | Heparin Tube )
VIR b b 2 b s = =TI b B 12 —
QlAamp
VL B b B e 13
23t Magnetic bead @ ~ MiniElute
e CTE e T (1.5mL, 15mL) Ay ccfDNA Mini
o Tr = TH oHd
Kit
1. K2 EDTA tubelf 3% StAjo| MEZ 7|QstC}. Mg et [bTMB A Tube&] [Biomarker X{& Tube]
2. 8% 10mLe 4% T Tube2 ZEX| L1 flojefz REHA e ———
bTMB S| ME Mir Type: bTMB/EDTA Type: Biomarker/Heparin
= 9|3 ~ = ENR No: E_ _ _ Cycle No: __ ENR No: E_ _ _ Cycle No: __
@ 7 10~153 & F s 5
3. ¥ = TubeE M2 MEHZ SRSt FH SEAOH HEsCt Date: ____/_ _/_ _Time:__: _ Date:_ __ /__/_ _Time: __: _
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bTMB

Exosome PDLT(ELISA, exosome purification kit)
Plasma cytokine (ELISA)

Immune cell profiling (CYTOP)
NK cell activity(A =0t 2
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Sampling Process

Stage llIB ~ IV, recurrent NSCLC
1-2 prior lines of

chemo including at i b 12
least 1 platinum based Atezo 'Z”Tna: 1100(30 mg q 3w . Until loss of

Any PD-L1 status clinical benefit

Treated, asymptomatic CNS
metastases permitted t

» Mandatory: bTMB (at baseline & after cycle 3) +/- serial plasma

CT restaging

X

AMC |/ bTMB -
(total 20cc) | Plasma + PBMC y - X
Local lab for IO X « < 5 ; .

CNUHH Whole blood (10cc) - « .

(total 10cc) option
*Sampling should be performed before atezolizumab administration in each cycle. The sample at cycle 4 can be taken at CT restaging day.



Sample Collection
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Evaluation of Blood Tumor Mutation Burden for Efficacy of Second-Line Atezolizumab Treatment in Non-small Cell Lung Cancer
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Background )

» We aimed to investigate the feasibility of blood-based biomarkers, mduting blood
tumor mutation burden (bTMB), to predict the b efficacy in relap

PR 2. cfDNA concentration (ng/mL) : - W

|
|
\ advanced non- small cell lung cancer (NSCLC). 2 " i
Study Subjects & Methods W T —
‘seD0S
20 168 o1 ¥ NSCLEC .
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CHE metastanes peomies t — ] s o
= Mandatory. bTMB (a1 bassline & poat-5 week), serisl serum (every cycdes) ! § —— . ' -
*  Opicesl: tesue TMB & POL1 IHC (a1 bassline), bTMB (a1 EOT) i
Primary study objecive: ‘
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Objectives and Study Design

Stage IlIB or IV NSCLC
1-2 prior lines of

chemo including at : :
: Atezolizumab 1200 mg q 3w Until loss of
least 1 platinum-based (n= 100) 99 >  clinical

Any PD-L1 status benefit

Treated, asymptomatic
CNS metastases permitted

= Mandatory: bTMB (at baseline & post-9 week), serial serum (every cycles)
= Optional: tissue TMB & PDL1 IHC (at baseline), bTMB (at EOT)

Primary study objective:

* ORR (RECIST v1.1) in bTMB-high and low population

Secondary study objectives:

* PFS, OS, DoR and CBR in ITT and subgroups [TMB, PD-L1, NLR/PLR]
« Safety

KA LC 202 2 November 10-11, 2022
Lotte Hotel World, Seoul, Korea




4 _ )
NSCLC patients (n=100, ITT, SEP)

St U d y PO p U I atl O n CO0: 100 cfDNA samples

CO0: 100 buffy coat samples
C4/EQOT: 79 cfDNA sample

J
QC failed sample (CO, n=11; C4/EQOT, n=7)

v
NGS

Response NE group (n=3)

v

cfDNA samples (n=86, cfDNA BEP)

cfDNA concentration

CO: 86 cfDNA samples ctDNA Positive: cfDNA sample with somatic

ITT, intention-to-treat (6 centefs in Korea) CO & C4: 64 cfDNA mutation detected by NGS analysis
SEP, safety-evaluable population samples
BEP, biomarker-evaluable population

ctDNA negative samples (n=22)

ctDNA positive samples (n=64, ctDNA BEP)

Blood TMB hVAF VAFSD Mutation Profile
CO: 64 ctDNA samples CO: 64 ctDNA samples CO0: 53 ctDNA samples CO: 64 ctDNA samples
CO & C4: 48 ctDNA CO & C4: 48 ctDNA CO0 & C4: 37 ctDNA CO & C4: 48 ctDNA
samples samples samples samples

K ALC 2022 November 10-11, 2022 Highest VAF (variant allele frequency) Standard deviation of VAF

Lotte Hotel World, Seoul, Korea




Baseline Characteristics

Characteristic No. of Patients, n=100
Age (years, median, range) 65.0 (42-82)
Sex : Male / Female 84/16
ECOGPS:0/1/2 7/92/1
Smoking : Never / Ex / Current smoker | 21/66 /13
Pack-years (median, range) 40.0 (1-100)
Histology
Squamous cell carcinoma 39
Adenocarcinoma 52
NSCLC, NOS 7
Others 2 2
Clinical stage (TNM 8t)
B/ C 5/3
IVA/ IVB 51/39
Recurrence 2
EGFR (n=80) ALK (n=74) 1 1%
11,
14% 43
3 2 2
2 I 1 1 1 1
0. . | | RN 73, 99%
86% g$@§$§§§d§sﬁg§
@@X & ®
& Y
Positive Wild type = Positive Negative

KA LC 202 November 1011, 2022
Lotte Hotel World, Seoul, Korea

PD-L1(n=95)

22C3

26,39% 24, 36%

17, 25%

0% =1-49% = >=50%

SP142 TC
2,13%
2, 14%
11, 73%

0% =1-4% =>=5%

SP263

29,35% 27,32%

28, 33%

0% =1-49% = >=50%

SP142IC
0, 0%

3, 20%

12, 80%

0% =1-4% =~ >=5%




Efficacy of 2L+ Atezolizumab

Characteristic

No. of Patients, n=100

Atezolizumab cycles (median, range)

3 (1-32)

Reason for cessation of treatment

Progression

64

Adverse events

Withdrawal of consent

Others

21

Best response

CR/ PR/ SD(224wk) / SD(<24wk) / PD

0/10/15/18/54

NE

3

Objective response rate, %

10

Durable clinical benefit, %

25

Follow-up duration, mon (median, 95% ClI)

12.3 (10.0-14.6)

PFS, mon (median, 95% CI)

2.1 (1.6-3.0)

DoR, mon (median, 95% CI)

Not reached

OS, mon (median, 95% CI)

13.1 (10.1-16.2)

November 1011, 2022
Lotte Hotel World, Seoul, Korea
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67 yo male

20 PYS, Ex-smoker
pADC, G2
EGFR/ALK(-/-)
PDL1[22C3]:100%,
[SP263](2+,70%),
[SP142]:TC0%, IC15%

Atezolizumab 3x

TREATMENT INDICATIONS
Number of alterations with therapy indication 2 | 14 treatment(s)

KRAS - p.G12C (Docetaxel, Selumetinib)
PIK3CA - p.M1043V (Cetuximab)

TUMOR CHARACTERISTICS

Tumor purity Not Given

Microsatellite stability (MSI) Probably stable

Tumor mutational burden (TMB) 34.6)Muts/Mb

GENE ALTERATIONS

Genes with variant(s) CDH1, CTNNBI1, FGFRI1, KRAS, MET, PDGFRA, PIK3CA, RB1
Number of reported variants 9

Genes with copy-gain NONE

Genes with copy-loss NONE

Gene fusion NONE

12 Disease-relevant genes with no reportable alterations: ALK, BRAF, BRCA1, BRCAZ, EGFR, ERBBZ,
IDH1, IDHZ, KIT, MYC, MYCN, NRAS

After C22 on 2021-03-09

» :9';;’}1.96 mm ADC
EGFR/ALK/ROS1(-/-/-)
PDL1[22C3]:90%,
[SP263](3+,50%)

TREATMENT INDICATIONS

Number of alterations with therapy indication 0] 0 treatment(s)

TUMOR CHARACTERISTICS

Tumor purity Not Given
Microsatellite stability (MSI) Probably stable

Tumor mutational burden (TMB) uts/Mb

GENE ALTERATIONS

Genes with variant(s) NONE
Number of reported variants 1

Genes with copy-gain NONE
Genes with copy-loss NONE
Gene fusion NONE

13 Disease-relevant genes with no reportable alterations: ALK, BRAF, BRCA1l, BRCAZ, EGFR, ERBB?Z,
IDH1, IDH2, KIT, KRAS, MYC, MYCN, NRAS



64 yo male

90 PYS, Ex-smoker
ADC, G1
EGFR/ALK/ROS1(-/-/-)
PDL1: NA

Atezolizumab 1x

TREATMENT INDICATIONS TREATMENT INDICATIONS

Number of alterations with therapy indication 0] 0 treatment(s) Number of alterations with therapy indication 00 treatment(s)

TUMOR CHARACTERISTICS TUMOR CHARACTERISTICS

Tumor purity Not Given Tumor purity Not Given

Microsatellite stability (MSI) Probably stable Microsatellite stability (MSI) Probably stable

Tumor mutational burden (TMB) 23.1 Muts/Mb Tumor mutational burden (TMB) 23.1 Muts/Mb

GENE ALTERATIONS GENE ALTERATIONS

Genes with variant(s) ERG, FGFR3, NF1, RAF1, TP53 VHL Genes with variant(s) ERG, FGFR3, NF1, RAF1, TP53, VVHL
Number of reported variants 6 Number of reported variants 6

Genes with copy-gain NONE Genes with copy-gain NONE

Genes with copy-loss NONE Genes with copy-loss NONE

Gene fusion NONE Gene fusion NONE




2L+ Atezolizumab and blood TMB

bTMB C0

bTMB CO

bTMB C0->C4

bTMB C0-~C4

- NGS panel : CT-ULTRA (cfDNA > 10ng) . :
[ig | @ | o
_ . .. L= |- § 3 3
* bTMB = Whole exonic variations / Mb 5
| o @ | o -3 -3
* Whole exonic variations = synonymous + non-synonymous & 2 B L ° .0 .
[ig
o~ | o o | o o
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L+ Atezolizumab and cfDNA concentration

« Surrogate for tumor burden

a cfDNA concentration(ng/ml) in CO (N=86)

b ROC Curve of cfDNA cocentration in CO (N=86)

64

P=18x10°

@

cfDNA Concentration (ng/ml)
'y

1.00|

0.75

Sensitivity
=}
(4]
(=]

0.25

Optimal Cutoff value: 8.6

“ auc: 0.699(0.588-0.809) , p < 0.001

-
L7 DCB|Sens: 85.0% Spec: 59.1%
PPV: 38.6% NPV.92.9%

DCB NDB

C Change of cfDNA concentration(ng/ml) between C0 and C4/EOT (N=64)
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L+ Atezolizumab and ctDNA hVAF

+ hVAF (highest VAF) = VAF of the alteration with highest value i - - g e ki

e e o
Fe 2 @®
« Surrogate for tumor burden
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2L+ Atezolizumab and ctDNA VAFSD

VAFSD (standard deviation of VAF)

= square root of variance of VAFs for alterations in each ctDNA

Surrogate for intratumoral heterogeneity (ITH)

a VAF SD in CO (N=53)

e
3

1.0x10%

VAF Standard Deviation (SD)

1.0x104

d Change of VAF SD between C0 and C4/EOT (N=37)

P=0.02"
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Mutation Profiling according to CBR

DCB NDB 26

I Jg VAF (Median, %)
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Multivariate Analysis for PFS and OS

PES — multivariate

bTMBxcDNA ~— A(0) —+ B(1) —+ C(2)
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Summary & Conclusion

* In previously treated advanced NSCLC, the baseline levels and dynamic change in blood-
based biomarkers could predict the favorable treatment efficacy of atezolizumab

» Low C4/C0O bTMB ratio (DCB, PFS)
» Low CO cfDNA concentration (DCB, PFS, OS), Low C4/C0 cfDNA concentration ratio (DCB)
» Low CO hVAF (DCB, OS), Low C4/C0 hVAF ratio (DCB, PFS)

> Low CO VAFSD (DCB, 0S), Low C4/C0 VAFSD ratio (DCB, PFS)

» ctDNA-based biomarkers are easily-accessible by using validated NGS panel for NSCLC

« Comprehensive analysis of blood-based biomarkers could aid in identifying NSCLC

patients who would benefit from ICI in the initial phase of treatment
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Summary of BUDDY Trial
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