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CT annually only for high risk adults

30 pack-year smoking history, currently smoke
or quit within the past 15 years

CT

Blood test
ncreasing followed <30 pack-year smoking
by CT history

(most impactful (Ever smokers)
for mortality
reduction

Never smokers

Total deaths from lung cancer in the US in 2015: 160,000



Study Objectives

A marker panel that signals a high risk for
developing or harboring SCLC

 Take advantage of available cohorts to test the
performance of known and other promising
marker candidates

 The developed marker panel would complement
a panel for NSCLC currently being validated
intended to trigger CT based screening.
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Challenges in the Development and
implementation of a screening panel for SCLC

e Subjects at risk for SCLC are also at risk for
NSCLC, thus there is a need to integrate
markers across LC subtypes

e Substantial heterogeneity in both NSCLC and
SCLC

* A blood based panel to trigger screening for LC
among asymptomatic subjects has to pass the
cost effectiveness requirements



Integrative discovery strategy
Mouse models

Genomics

Glycomics:; Proteomics

Biomarker panels

Cancer cells

Human studies

4 whole cell extracts
4 secretome/exosome
4 surface proteins

4 nuclear proteins

4 plasma/serum
4 tissues

etabolomic




Cohen J et al CancerSEEK, Science 2018

CancerSEEK and destroy — a blood test for early cancer
detection ...

https://www.nature.com > nature reviews clinical oncology »
research highlights



https://www.nature.com/articles/nrclinonc.2018.21

Blood collected up to 10 yrs
prior to Dx

Risk signatures

Blood collected
at Dx

Blood collected
0-24 months
prior to Dx






Metabolomics Platform

 Liquid-Chromatography-based Mass Spectrometry
o Untargeted Profiling; 2 column Configuration

Four Instruments in Lab

—> Assay #1 =

——> Assay #2

> Assay #3 Small Molecules
— Complex Lipids
Exogenous Compounds

' = —> Assay #5 c
ACQUITY Xevo

—> Assay #6
UPLC System G2-XS QTof - > 500 Annotated

Compounds

—> Assay #4
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P0379_v357 Lung HB82 (SCLC)  CHGA  chromogranin-a. 50,688 1.00 14 1 443 1 16 - 1 —
P0382_v357 Lung DMS79 (SCLC) CHGA chromogranin-a. 50,688 1.00 35 1 411 1 17 0.49 1 0 0.00 i}
P0O397_v357 Owariar Ovcad32 CHGA chromogranin-a. 50,688 1.00 40 1 226 1 41 - 1 0 0.00 0
P0381_v357 Lung  HE9 (SCLC) (E CHGA chromogranin-a. 50,688 1.00 34 1 193 1 9 0.31 1 0 0.00 0
P0325_v357 Lung  H1568 (Female CHGA chromogranin-a. 50,688 1.00 1 2 171 1 0 0.00 1 0 0.00 1

P0355_v357 Lung H1385 (Female CHGA chromogranin-a. 50,688 1.00 80 1 112 1 18 0.31 2

P0387_v357 Lung  H1793 (Female CHGA  chromogranin-a. 50,688 1.00 0 1 63 1 2 - 1 0 0.00 1
P0399_v357 Ovariar Skov3 CHGA chromogranin-a. 50,688 1.00 2 2 27 1 0 0.00 1 0 0.00 0
P0348_v357 Lung  H522 (Male: st CHGA  chromogranin-a. 50,688 1.00 0 1 25 1 0 0.00 1

P0302_v357 Colon  SW480 CHGA chromogranin-a. 50,688 1.00 0 1 23 1 0 0.00 1 0 0.00 1
P0395_v357 Owariar OvcarB CHGA chromogranin-a. 50,688 1.00 0 1 18 1 0 0.00 1 0 0.00 i}
P0383_v357 Lung H1573 TGFB T CHGA chromogranin-a. 50,688 1.00 0 1 15 1 0 0.00 1

P0352_run2, Lung  H2291 (Male: 1 CHGA  chromogranin-a. 50,688 1.00 0 1 12 1 0 0.00 1 0 0.00 1
P0336_v357 Lung @ H1573 (Femal¢e CHGA  chromogranin-a. 50,688 1.00 0 1 11 1 0 0.00 1 0 0.00 1
P0318_run2 Lung  H838 (Male: St CHGA  chromogranin-a. 50,688 1.00 0 1 8 1 0 0.00 1 0 0.00 1
P03594_v357 Owariar Ovcar3 CHGA chromogranin-a. 50,688 1.00 0 1 8 1 0 0.00 1 0 0.00 0
P0361_v357 Pancre; PANC-1 (epithe CHGA chromogranin-a. 50,688 1.00 0 1 5 1 0 0.00 1 0 0.00 1~
4 |
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0394_v357 Ovariar Ovcar3 CD47,IAF isoform 0a3-323 of leukocyt 35,214 1.00 7 1 20 1 29 1 0 0.00 il —
0385_w357 Lung  H3255 TGFB Tre CD47,IAF isoform 0a3-323 of leukocyt 35,214 1.00 0 1 4 1 21 1 0 0.00 0
0357_w357 Lung  H920 (Male: CaL CD47,IAF isoform 0a3-293 of leukocyt 31,743 1.00 2 5 0 0.00 1 20 1 4 - 1
0397_v357 Ovariar Ovcad32 CD47,1AF isoform 0a3-323 of leukocyt 35,214 1.00 0 1 1 12 1 0 0.00 0
0396_v357 Ovariar Ovcarl0 CD47,1AF isoform 0a3-293 of leukocyt 31,743 1.00 2 5 12 1 11 1 0 0.00 0
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0333_v357 Lung HCCB27 (Female CD47,IAF isoform 0a3-293 of leukocyt 31,743 1.00 0 1 5 & 5 0 0.00 1
0393_w357 Lung H1838 (Female: CD47,IAF isoform 0a3-293 of leukocyt 31,743 1.00 1 5 5 4 5 0 0.00 0
0338 w357 Lung HCC4011 (Male: CD47,IAF isoform 0a3-293 of leukocyt 31,743 0.98 0 1 5 4 1 0 0.00 1
0395_v357 Ovariar Ovcar8 CD47,IAF isoform 0a3-293 of leukocyt 31,743 1.00 0 1 5 3 1 0 0.00 0
0373_v357 Pancrei Hypoxia CFPAC- CD47,IAF isoform 0a3-293 of leukocyt 31,743 1.00 0 1 5 3 5 0 0.00 0
0370_w357 Pancrei Hypoxia BxPC-3 (D47, IAF isoform 0a3-293 of leukocyt 31,743 0.93 0 1 5 3 5 0 0.00 0
0342_v357 Lung H1792 (Male: sn CD47,IAF 41 kda protein. 41,047 0.82 0 1 1 3 1
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Cancer

Cel

IPFT00407657T C8a
IFI00314270 C6
IPTO0230718 C9
IFI00121190 Euafr
IFT00134808 C4hm
IFI00166399 Mun2
IPT00450401 Mup2
IPTO0649162 -
IFTO0120832 Mum3
IPTO0122122 CBur
IFT00118437 CBor
IPTO0121274 Céh
IFTO0226424 AT1623171
IPTOO0405543 AT182371

i

NKX2-1 signature proteins in the blood of
lung cancer mouse models
L

il

TPI00117910 Prdx2
TPI00108189 Hintl
TPI00108125 Eifha
TPI00134135 Acnl
TPI00117264 Park?
IPI00322447 Iasfda
TPI00605187 Cn
TPI00130307 Chud
TPI00316491 Hbh-h?2
IPI00333333 Hhh-bl
TPI00312058 Cat
TPI00283862 Psmal
TPI00407130 Pkm2
IPI00323624 C3
TPI00110850 Acth
TPI00129965 Alhg
TPI00116945 CEd
TPI00136556 Tcn2
TPI00124265 Lthp4d
IPIOO0O307890 F1?
TPI00275524 Ghr
TPI00117977 Sftnb
TPI00461937 Rarres?
TPI00230760 HMh
TPI00229517 Loalsl
TPI00266899 FKimla
TPI00127989 Ptoues3
TPI00319652 Goxl
TPI00113996 Blwvrh
TPI00321978 Ranbnl
TPI00110658 Hha-a?
TPI00221402 Aldoa
TPI00111210 Pohn
TPI00554989 Prnia
TPI00123744 Cst3
TPI00467068% Masn2
TPI00113457 Mh12
TPI00114457 Tufhl
TPI00118413 Thhsl
TPI00129393 Pf4
TPI00321074 ¥asn
TPI00467833 Tril
TPI00380136 Loxll
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:

Lung-EGFR
Lung-Eras
Luneg-SCLC

Confounder-fcute Inflammation

Confounder-Chronic Inflammation
Prostate-Strain Comparison

Lung-EGFR
Lunir-Kras
Lung-5CLC
Lung-Urethane
Breast-PvMT 1.0cm
Breast-FPyMT 0.5cm
Breast-HER2
Pancreas-PanTH
Colon-Apc
Ovary-Eras/Ften
Pancreas-FDRAC

Lung Cancer Plasma Signaluréé

from Mouse to Human



Plasma levels of potential biomarkers
in pre-diagnostic lung cancer subjects

Pre-diagnostic set
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False Positive Fraction
Pre-diagnostic set
Assay Normal Cancer T-test Mann Whitney test Autoantibody panel (Qiu et al. JCO 2009):
EGFR 1.00+ 0.048 0.87 £ 0.051 0.0635 0.0287 ANXA1
SFTPB 1.00+0.110 1.57 £0.144 0.0027 0.0031 YWHAQ
WFDC2 1.00+0.120 1.54 +0.237 0.0489 0.1049 LAMR1
ANGPTL3 1.00+0.075 1.17 £0.080 0.1192 0.1561




SFTPB in lung cancer mouse models

Lung cancer mouse models

IPAY Fraction AX| RP Type 5Stage SampleDesc | Frac Unig Tote MNum 1 | 100 | 200 | 200 | B3TT
1PO0SE - - Lung Varmus EGFR. Ofxl2 & 35 & = =
IPO0ES- P P Lung Yarmus Kras 0512 5 g 3 = "
IP0129- - - Lung Urethane 0812 & 13 4 = -
IPO131 - = = Lung Yarmus EGFR Rer 05x12 & 17 5 E

Concordant predominance of pro-SFTPB in Human lung
cancer plasma



pro-SFTPB vs mature SFTPB assays

Newly diagnosed (28 case/ 39 control)

Pre-diagnostic (26 case/ 26 control)

p-value p-value
ELISA Unpaired t test Mann Whitney test| AUC | Unpaired t test Mann Whitney test| AUC
mature SFTPB 0.0708 0.0332 0.654 0.0027 0.0031 0.74
proSFTPB 0.0004 0.0002 0.77 < 0.0001 0.0001 0.811




*

Control | Control Control Control | LC case|LC case| LCcase| LC case P value

Obs|variable |group N [ Median [ 25th %tile | 75th %otile N | Median | 25th %tile | 75th %tile | AUC | (Wilcoxon test)

1 Total 216| 2.5E-01 1.4E-01 3.7E-01 108 | 4.2E-01 2.6E-01 6.8E-01| 0.70 0.0000

2| case_exp |Asbestos 701 2.5E-01 1.4E-01 3.4E-01 35| 4.4E-01 2.2E-01 8.4E-01| 0.72 0.0003

3|case_exp [Heavy smoker 146| 2.5E-01 1.3E-01 3.9E-01 73| 4.0E-01 2.7E-01 6.7E-01| 0.69 0.0000

4| sex Female 66| 2.6E-01 1.6E-01 3.9E-01 33| 5.2E-01 2.8E-01 7.5E-01| 0.69 0.0018

5| sex Male 150| 2.4E-01 1.4E-01 3.5E-01 75| 4.2E-01 2.6E-01 6.2E-01| 0.70 0.0000

6 | smstatus | Current 1441 2.6E-01 1.7E-01 3.9E-01 721 4.8E-01 2.8E-01 7.4E-01| 0.71 0.0000
smoker

7 | smstatus | Former 72| 2.1E-01 1.1E-01 3.2E-01 36| 3.5E-01 2.0E-01 5.8E-01| 0.69 0.0011
smoker

8|case _stag |l and Il 52| 2.6E-01 1.5E-01 3.7E-01 26| 4.3E-01 2.8E-01 6.2E-01| 0.69 0.0062

e
9|case_stag (Il and IV 128 2.5E-01 1.3E-01 3.8E-01 64| 3.9E-01 2.2E-01 7.1E-01| 0.69 0.0000
e
10| case_his | Adenocarinom 80| 2.5E-01 1.6E-01 3.9E-01 40| 3.3E-01 2.1E-01 6.8E-01| 0.63 0.0177
a

11| case_his |Squamous cell 76| 2.3E-01 1.4E-01 3.5E-01 38| 4.5E-01 3.1E-01 7.5E-01| 0.75 0.0000

12| case_his |Other NSCLC 60| 2.5E-01 1.3E-01 3.7E-01 30| 5.1E-01 2.6E-01 6.6E-01| 0.72 0.0008

13| 1t6geémos | 0 to 6 months 80| 2.5E-01 1.4E-01 3.8E-01 40( 4.3E-01 3.2E-01 7.4E-01| 0.74 0.0000

14| 1t6geémos | 6 to 12 months 136| 2.5E-01 1.4E-01 3.5E-01 68| 4.0E-01 2.2E-01 6.7E-01| 0.67 0.0001
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MDAnderson Pro-Surfactant Protein B Identifies

Concar(Center

7.29 -
P <0.01 P=0.027 P<0.01

In Pro-SPB

- |




Diacetylspermine (DAS)
Performance based on PanCan screening cohort

Normalized Ratio

[N

A A OODN
] L1 1

N
1

Controls

sitivity %

100

80 9

60

40 9

20

1 1 1 1
0 20 40 60 80 100
100% - Specificity%

AUC: 0.6916 (0.5649 to 0.8184)
P: 0.0049



Sample collection: 0-6 months prior to diagnosis
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False Positive Rate

P < 0.0001; vs. pro-SFTPB alone




Sensitivity
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Smoking vs Biomarker p-value: 0.002
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1 - Specificity




Prospective Screening Study

US: MD Anderson, UT Tyler, USC,
Stanford, Pittsburgh,

MD Anderson Regional Centers
China (three provinces)
Europe ( France, Spain,)



As of March 3, 8,614



Ongoing SCLC focused studies

* Blinded validation of SCLC marker
candidates using European EPIC/Umea pre-
diagnostic SCLC samples (proteins,
metabolites, autoantibodies)

« New mass spec based discoveries using the
same samples

* Exhaustive mass spec analysis of SCLC cell
lines representing disease heterogeneity



weicome:
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