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Systemic Therapy and Cross-Resistance in SCLC

Small cell carcinoma
(cells under microscope)

A 240,000-300,000casesannuallyworld-wide.
A Usuallymetastaticat presentation

A 9-11 month survivalfor metastaticdisease
A Only1-2%resected(node-negativeonly).
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Systemic Therapy and Cross-Resistance in SCLC

Cross
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Small cell carcinoma
(cells under microscope)

240,000-300,000 casesannuallyworld-wide.
Usuallymetastaticat presentation

9-11 month survivalfor metastaticdisease
Only1-2%resected(node-negativeonly).
Noclinicalrole for biopsyat relapse

To To Do To D>

2nd line therapy
Topotecan

(or other single

agent DNA dm

1stline therapy
Etoposide/Platinun{EP)
+ Atezolizumab

Biopsy 60-70% ORR

Tumor Burden

What makes SCLC
tumors cross-resistant?

Model System Prv S lj Q&

Retain molecular features of
SCLC in patients.

Recapitulate clinical responses
to DNA damaging regimens.

Capture diversity of SCLC case
(inter-tumoral heterogeneity).
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SCLC patient-derived xenograft (PDX) project at MGH

MGH Main Campus
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Approach to SCLC PDX development

(if available)

NSG mouse N 4
PDX Samples:
: _ AFix for IHC/IF
Dearth of live tumor specimens ﬁSnapfreeze
Cryopreserve ----f--> 4\/_}’ b

A Only NO disease resected

A No clinical role for re-biopsy

1. Hann et al., Cancer Res 2008
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Approach to SCLC PDX development

(if available)

o

<2

oDy ,@M % %

NSG mouse

1
1 ,/,
v P

PDX Samples:
AFix for IHC/IF
ASnap freeze

ACryopreserve > %/L.Qﬁ

1. Hannet al., Cancer Res 2008
2. Hodgkinson et al., Nat Med 2014
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Approach to SCLC PDX development

(if available)

O"o
O’\

NSG mouse
CTC-iChip

Whole Blood
® SCLCCTCs
O WBCs
©
RBCs .\ 3. Magnetic
+ platelets 2. Inertial Separation
Focusing

CTCiChi

In collaboration with Daniel Haber
and Shyamala Maheswaran SCLC CTCs

oDy @ % %

‘:X

PDX Samples:
AFix for IHC/IF
ASnap freeze

ACryopreserve > (L‘Qﬁ

Hannet al., Cancer Res 2008
Hodgkinsoret al., Nat Med 2014
Karabacalet al., NatProtoc2014
Ozkumuret al.,SciTransMed. 2013
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Approach to SCLC PDX development

(if available)

O"o
O’\

oDy @ % %

NSG mouse

CTC-iChip

PDX Samples:
AFix for IHC/IF
ASnap freeze

ACryopreserve > (L‘Qﬁ

—> Repeat as above for serial model generation

Relapse

Hannet al., Cancer Res 2008
Hodgkinsoret al., Nat Med 2014
Karabacalet al., NatProtoc2014
Ozkumuret al.,SciTransMed. 2013
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Library of SCLC PDX models

Model # Clinical Course Model # Clinical Course Model # Clinical Course
MGH1501 @ MGH1528 >>>>>0—>0 MGH1557 >—>—>0@
MGH1504 @ > MGH1529 e > MGH1558 —>0 o—>
MGH1505 > —>@ MGH1534 >0 MGH1561 —m78MmM>@—>
MGH1506 > =) MGH1531 >—> 00— MGH1564 >0
MGH1508 —> ~@ MGH1535 >0 MGH1567 >0 —>0
MGH1512 > >@0 MGH1536 50— MGH1568 >0
MGH1514 @ >@0 —~@— MGH1537 >0— > MGH1573 ©@®

MGH1515 @— > MGH1538 >00— MGH1575 @ >

MGH1517 @ MGH1541 >0——> MGH1578 @ >0—>00
MGH1518 @® > >@—> MGH1542 @—mm> MGH1581 > )
MGH1520 @—mm> MGH1543 > =@— > MGH1586 > 0}
MGH1521 @ MGH1545 @@® MGH1590 @—m>

MGH1522 @ MGH1546 > o MGH1596 @—>

MGH1523 @ MGH1547 > MGH1702 —>@
MGH1524 @—> MGH1548 > e MGH1715 —>@
MGH1525 @—>

@ CTC-derived
@ Biopsy-derived

—> Platinum/etoposide (EP)
—> Other treatment

PDX Take Rate
(per attempt, monitored 1 year)

CTC (iChip) 35%
Biopsy or Effusion 86%

Intertumoral Heterogeneity

66 SCLC PDX models from 46 patients, initiated June 2014 i Dec. 2018 @ MASSACHUSETTS
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Genomic fidelity of PDX models

Whole exome sequencing

Vodel | Source comparison of patient vs. PDX

Pt Bx PDX PO PDXP1 PDX P2 | MGH1504-1 CTC

BEmN Vs B [ [ | MGH1512-1 | biopsy A 7 matched PDX models
MGH1514-1 CTC . .

MGH1525-1 CTC
MGH1528-1 CTC

ln' D) >0 > | MeHIS181 | biopsy A 5 CTC-derived

A 3 genomes per model
A Patient tumor biopsy (Pt Bx)
A Initial PDX (PDX PO0)
A PDX after two passages (PDX P2)
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Genomic fidelity of PDX models

Model Source
Pt Bx PDX PO PDX P1 PDX P2 MGH1504-1 CTC
I Vs \ | \ | MGH1512-1 | biopsy
MGH1514-1 | CTC
L MGH1515-1 | CTC
/ﬁe/ﬂ»ﬂﬁt MGH1518-1 | biopsy
MGH1525-1 | CTC
MGH1528-1 | CTC

12

Integral Copy Number (iCN) .:.

<03 20 >6.0
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Genomic fidelity of PDX models

Model Source
Pt Bx PDX PO PDX P1 PDX P2 MGH1504-1 CTC
I Vs \ | \ | MGH1512-1 | biopsy
MGH1514-1 | CTC
L MGH1515-1 | CTC
/Qe/ﬂ»/ﬂ MGH1518-1 | biopsy
MGH1525-1 | CTC
MGH1528-1 | CTC

13

Mutations
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Integral Copy Number (iCN) .:.
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Genomic fidelity of PDX models

Model Source
Pt Bx PDX PO PDX P1 PDX P2 MGH1504-1 CTC
I Vs [ \ \ | | MGH1512-1 | biopsy
MGH1514-1 CTC
o MGH1515-1 = CTC
%9%9% MGH1518-1 | biopsy
MGH1525-1 CTC
MGH1528-1 CTC
MGH1504-1 MGH1512-1 MGH1514-1 MGH1515-1
9.
MGH1525-1

MGH1518-1

14
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Summary of SCLC PDX system

mg:iigi: > 5> Patient PDX PO PDXP1 PDXP2
MGH1505 > ° s mm 0 ]
MGH1506 = ——>@

MGH1508 > °

MGH1512 e ——> @0

MGH1514 @—>>00—>—>0—>

MGH1515 @m————>>

MGH1517 @

MGH1518 00— —>0—>
MGH1520 @=——>

MGH1521 @ CTC 35%
MGH1522 @

MGH1523 @ Biopsy 86%
MGH1524 @———>>

1. Intertumoral Heterogeneity: 66 PDX models biopsies, effusions and CTCs
2. Genomic Fidelity: alterations retained, and few changes with passaging
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SCLC PDX Trial of Cisplatin/Etoposide (EP)

1stline therapy 2nd line therapy
S Etoposide/Platinun{EP) Topotecan
) + Atezolizumab (or other single
5 agent DNA dm
= Biopsy 60-70% ORR
S
-]
|_

_ | 3 months |
Hypothesis:

If PDX models of SCLC faithfully capture clinical response to EP,

then models derived before EP should be more sensitive than models derived after.

SCLC Cell Line Etoposide
Patient Treatment Hx. Log IG5 | cee oo oo
B Chemo-naive 0 ..
[ Post-relapse ®e® et
-1 .o.:ﬁ
Polleyet al., INCI 2016 ° EY MASSACHUSETTS
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SCLC PDX Trial of Cisplatin/Etoposide (EP)

Tumor Metrics

200% ®

TV

100% T /

\

0
Days 0 14 28 42 56 70 84

Treatment

Response

Best Response
(% initial tumor volume)

o— Time to Progression (TTP)
(2x ITV)

17

32 model panel
treated with EP:

S, S,

EP naiv€l3) vs. Postrelapse(19)
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SCLC PDX sensitivity to Platinum + Etoposide (EP)

reflects patient treatment history

Tumor Metrics

200% ®

TV

100% T /

\

0
Days 0 14 28 42 56 70 84

Treatment

Response

Best Response
(% initial tumor volume)

o— Time to Progression (TTP)
(2x ITV)

32 model panel \% ‘%
treated with EP: A Ny

100%

Best Response
(%ITV)
o
N

EP naiv€l3) vs. Postrelapse(19)

-100%
p = 0.002
o +50% T +50% 1
: oo
o ®
> 0% ] 0%
Q
m {
a8)
'100% '1! T '100% . T T .
Naive Relapsed Platinum  Platinum
Patients Patients Sensitive Resistant
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Olaparib + temozolomide (OT) in relapsed SCLC

e LA - o e
SCLC Squamous cell carcinoma Adenocarcinoma

Byers et al., Cancer Discovery 2012

Rationale for combination

A High PARP1 expression in SCLC (see IHC figure)

Sonnenbliclet al., 2015
e s . . . . Byers et al., 2012
A Sensitivity to PARP inhibitors in vitro Cardnellt al., 2013
Stewart et al., 2017
George et al., 2015
e . . Loket al., 2016
A Sensitivity to DNA alkylating agents Hopkins et al., 2015
Murai et al., 2014
Pietanzeet al., 2012
A

OT synergy in vitro in multiple tumor models
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Phase I/l trial of Olaparib/Temozolomide in relapsed SCLC

48 patients with evaluable response
ORR: 41.7%
MPFS4.2mo (95% CI 2:5.7)

+60% mOS 8.5m (95% CI 5:11.3)

Y~ Y,
G&JS G’S’

1,
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-30% - ‘ F
| M PR conf. /
' PRuncont
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G&JSJ&

ANNOOOOOOND
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71SD
W PD

Best percent change to baseline
per RECIST 1.1

' AnnaFarago
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PDX models from OT trial patients

recapitulate clinical response and resistance

Baseline Nadir Progression OTnaive

MGH1518

+100%

0%

UG

MGH1528

-100%
2 OTFnaive PR models

MGH1543

% ITV

days

MGH1514
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PDX models from OT trial patients

recapitulate clinical response and resistance

Baseline Nadir Progression

MGH1518

22

MGH1528

2 OFnaive PR models
1 OTFnaive SD model

MGH1543

MGH1514

OT-naive

e

days

J' +100%

0%

s

-100%
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