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Tumor Cell Panels

Molecular Signature Tumor Cell Panels

> \Applications in basic research, drug discovery,
‘e /Jand molecular diagnostics
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Established in 1962

More than 3,000 Animal Cell Lines and
Hybridomas

Over 80 different species
Most diverse collection of its kind in the world
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Somatic mutations In cancer

The prevalence of somatic mutations across human cancer types
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Alexandrov LB, et al. Nature 500: 415-421, 2013




Somatic mutations In cancer
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Driver mutations In cancer

Fraction of tumors (%)
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NGS leads to genomic age

Next generation sequencing

Cost per

Moore's Law
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National Human Genome Research Institute website (www.genome.gov)
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The changing landscape

What are you working on?

Basic research
Discovering new molecular mechanisms
Identification of novel genes and proteins
Cell function and biology

Translational research
Identification of new therapeutic targets
Novel drug discovery and development
Drug resistance
Combination therapeutics

Clinical pathology
Molecular diagnostics
Proficiency tests
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ATCC Tumor Cell Panels
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COLON CANCER PANELS 1 AND 2

Colon Cancer Panel 1, KRAS (ATCC® No. TCP-1006™) is comprised of eight colon cancer cell lines. Saven of
the eight cell lines carry a KRAS mutation as well as other mutations with varying degrees of genetic complexity.

ATCC Colon Cancer Panel 2, BRAF (ATCC® No. TCP-1007™) is comprised of eight colon cancer cell lines. Six of the
eight cell ines carry a BRAF mutation in addition to mutations in other genes. The table below provides more
information for the cell lines included in each panel.

Histology / S Gene

Catalog MTlssue ource sequence
CRL-5972™ SNU-C1 Colon Adenocarcinoma metastasis, peritoneum TP53 homozygous CA97CxA p.5166*
HTB-39™ SK-CO-1  Colon Adenocarcinoma metastasis, ascites APC heterozygous c.3266delT p-F1083fs*37
KRAS heterozygous c.4328delC p-P1443fs*30
homozygous c.356>T p.G12V
? CCL-233™ SWIllE@ Adenocarcinoma primary APC heterozygous 4287 42596delAACCATGCCA p_q1_4_29_fs'41
E APC heterozygous : 7
é ) KRAS -
g etastasis P53 Homo- CATECoA p.A150D
.B CCL-237™ SW948 Colon |ung APC Zzygous C.3340C>T p.R1114*
E Ad e no- APC heterozygous c4285C-T p-01429*
3 carcinoma c182A5T p.O61L
= Hetero- c.1624G>A p.E542K
.2 CCl-248™ Ta4 Colon Carcinoma zygous c.4464delA p.L1488fs*19
!;: heterozygous C.38G>A p-G13D
£ heterozygous 162454 p-ES42K
g FAM123B homozygous €.376-1G>T p.?
-]
3 CCL-255™ 15123 Adenocarcinoma primary FBXW7 heterozygous c.1873C>T p.0B25*
KRAS heterozygous C.4348C>T p.R1450*
TPS53 heterozygous C34G>A p.G125
homozygous c98BG>T p-E330*
AT C C«_ TP53 heterozygous C.524G>A p.R175H 10




Tumor Cell Panels

Molecular Signature Tumor Cell Panels

> \Applications in basic research, drug discovery,
‘e /Jand molecular diagnostics

) 11
ATCC Photo credit: P. Andrews, K Mackenzie



Molecular nature of cells
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ATCC Molecular Signature Cell Panels

Integrative designed cell panels
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EGFR introduction
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EGFR cell panel characteristics

EGFR Genetic Alteration Cell Panel (ATCC® TCP-1027™)

ATCC®
number

CRL-2868™
CRL-2871™

CCL-231™

CRL-5908™

HTB-132™
HTB-19™
HTB-178™
HTB-177™
CRL-5928™
HTB-20™

HTB-27™

EGFR TKI sensitive

|

Exon 19
G719X Deletion / insertion

L858R LB861Q

Exon 18

D 1-£U corr

NCI-H596

NCI-H460

NCI-H2170

BT-474

Exon 19

EGFR

EGFR
ERBB2

ERBB2

MDA-MB-361 ERBB2

Exon 20 T790M

l_'_l

EGFR TKI resistant

Zygosity
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Amino acid EGFR copy ERBB2 copy
Change number number

9 variation variation
p.ELREA746del Amplification -

EGFR
SNPs

EGFR

amplification

Tumor
source

Lung
Lung

Colon

Lung

Breast
Breast

Lung

_wr |

Her2

amplification
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EGFR cell panel mRNA expression
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EGFR Cell Panel protein expression
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EGFR SNPs and amplification Her2 amplification WT
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EGFR cell panel culture conditions

EGFR Genetic Alteration Cell Panel (ATCC® TCP-1027™)

ATCC®
number

CRL-2868™
CRL-2871™
CCL-231™
CRL-5908™
HTB-132™
HTB-19™
HTB-178™
HTB-177™
CRL-5928™
HTB-20™

HTB-27™

Cell line name

HCC827

HCC4006

SW48

NCI-H1975

MDA-MB-468

BT-20

NCI-H596

NCI-H460

NCI-H2170

BT-474

MDA-MB-361

Tumor
source

lung
lung
colon
lung
breast
breast
lung
lung
lung
breast

breast

Histology

adenocarcinoma
adenocarcinoma
adenocarcinoma
non small cell carcinoma
adenocarcinoma

carcinoma

adenosquamous carcinoma

large cell carcinoma

squamous cell carcinoma

ductal carcinoma

adenocarcinoma

Media

RPMI-1640 + 10% FBS
RPMI-1640 + 10% FBS
Leibovitz's L-15 + 10%
FBS

RPMI-1640 + 10% FBS
Leibovitz's L-15 + 10%
FBS

RPMI-1640 + 10% FBS
EMEM + 10% FBS
RPMI-1640 + 10% FBS
RPMI-1640 + 10% FBS

Hybricare + 10% FBS

Leibovitz's L-15 + 20%
FBS

Seeding
Density
(cells/cm?)
2x104

2x104
5x104 - 1x10°
4x104
2x104
2x10% - 4x10*
2x104 - 4x10*
6x10*
6x104
3x10*

6x104

Time to
Subculture

3-4 days
4 days

4-5 days
4-5 days
4-5 days
2-5 days
5-7 days
3-4 days
3-4 days
6-7 days

4-5 days

Split Ratio
1:5

1:5

1:5

1:5

1:5

1:2to0 1:5
1:2t0 1:4
1:10

1.5

1:5

1:5
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Cells were
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recommended
culture conditions.
Cell morphology
was observed under
Nikon™ microscopy
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P13k pathway

Regulates:
Proliferation
Survival/apoptosis
Metabolism
Angiogenesis
Transformation

Genetic alteration
frequently found in
cancers

Most frequent mutation
pl10a (PIK3CA)
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PIK3CA mutation cells lines and panel

ATCC® No.
CCL-225™

CCL-237™
CRL-1739™
CRL-2577™
HTB-112™
HTB-121™
HTB-131™
HTB-178™
HTB-19™

() KN A 0 (]
ATCC® No. TCP-1028™ PI3K genetic alteration cell panel

Name Gene

HCT-15 PIK3CA
SW948 PIK3CA
AGS PIK3CA
RKO PIK3CA
HEC-1-A PIK3CA
BT-483 PIK3CA
MDA-MB-453 PIK3CA
NCI-H596 PIK3CA
BT-20 PIK3CA
MDA-MB-361 PIK3CA

HTB-27™

PIK3CA mutation

Frequency
p.ES545K 28%
p.E545D 3%

p.H1047R 28%
p.H1047L 3%
p.E542K 5%
p.R88Q 5%
p.K111E 3%
p.K11IN 3%

DNA Change

c.1633G>A
c.1645G>A

c.1624G>A
c.1634A>C
c.3140A>G
c.3145G>C
c.1624G>A
c.3140A>G
c.1633G>A
c.3140A>G

c.1633G>A
c.1700A>G

Tissue source

Breast

Caecum

Cervix
Colon
Lung

Lymphoid

Ovary

Zygosity
Heterozygous

Heterozygous
Heterozygous
Heterozygous
Heterozygous
Heterozygous
Heterozygous
Heterozygous

Heterozygous

Heterozygous

Amino acid Change

p.E545K
p.D549N

p.E542K
p.ESL5A
p.H1047R
pG1049R
p.E542K
pH1047R
pE545K
pH1047R

p.E545K
pK567R

Tumor source

colon
large intestine

colon
stomach
colon
endometrium
breast

breast

lung

breast

breast 24



Genetic alterations affect drug sensitivity

1% 1028

w 10724

-

w1020

-

%1078

iy

P value

x 10712

-

1 = 1072

1= 1074

1 10°

ATCC

Aero-digestive tract (45) Uterus (20)
Thyroid (10)

Soft tissue (18)

b Ser/Thr Kinase
Receptor Tyr Kinase
Cytoskeleton

Cytoplastic Tyr kinase
Metabolism

Mitosis

Bladder (18)
\\ / / Blood (103)

Skin (42) --.._:_-"“ F Replication
Pancreas (17) — “_:SBone (29) cell | Uﬁ;pop[;fosls} BRAF
— ell CyCle (Infterphase MEK1/2
O;fr? (11?}'9 e ] Breast (40) DNA repair EGFR/ERBB2
er (19) Stress pathways PI3K/MTOR
CNS (70) ; BCR-ABL
Lung (112) Transcription -
Gl tract (58) Adhesion 0 2 4 & 8
i Angiogenesis
Kidney (21) Chromatin
L L) L] L] L]
_________________________ 0] 10 20 30 40 50
) X : Mumber of drugs
- ®
: o l “} _
! . l Nilotinib"® s>y pogqease N Dz
! & | ® (BCR-ABL) " (gws-FLi)
R Haiieele . o
ImatinibE- SB5 8‘?"5_;%F
(BCR-ABL)
PLX4720504" (BRAF)
@ : -
i -0 : = - PDo325901MEK
' . : sutini BRAF)
i . n-a5,) oL )"
1 ® O [} LBC } AMG?DﬁVEGFH
. o ' ATEIRRAF L — \VEGFR2)
: .% ®: 8rRAF) @ = RDEA{HgMEK
8 e O @
AxatinibPDEFRKITVEGFR L
Dasdtinib"F-37C
. (BCR-ABL) (@DkN2A)
AZDE244MEK
(BRAF) PD 45 (CDKN2A)
: GW441T5ENTRR1
{FLT3)
I -| WH-4-pzasre.AsL
Lo (CDKN24) PD033299] S2%4% (RB1)

1=x10% 1x=10° 110

<

Effect

Sensitivity Resistance

Garnett MG, Edelman EJ, et al. Nature 483: 570-575, 2012.

25



Genetic alterations affect drug sensitivity

MEK inhibitor treatment at various doses, cell growth kinetics were recorded for 6 days

Colon cancer cell ine  RKO, BRAFV600E Colon cancer cell lin HCT-15, KRASG13D
;’?_ . .}F ;}f__ rff r?: 1
L/ / ,f’j -'_”;I _j;;‘ .:f:’r

| O O I
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'-;'iﬂ-":}) /
V4

f:I Q Q
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- RASI

Melanoma cell line MeWo, ERKP246S

oma cell line A2058 BRAFFV600E

A

Proliferation

Survival
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ERK somatic mutations

MAPK1: Mitogen-activated MAPK3: Mitogen-activated protein
protein kinase 1 Kinase 3

Encodes for ERK?2 Encodes for ERK1
Location: 22q11.21 Location: 16p11.2

: FH—H = HH—H

Diagram of the ERK2 (MAPK1) gene (isoform 1). Diagram of the ERK]1 (MAPK3) gene (isoform 1).
Cosmic » Gene » Analysis » MAPK1 Cosmic » Gene » Analysis » MAPK3
Histogram Mutations Fusions Tissue m Histogram Mutations Fusions Tissue m

Mutation Distribution Pie Charts ? Mutation Distribution Pie Charts
| Substitutions ( coding strand) | Substitutions { both strands) | Deletions | | Substitutions { coding strand) | Substitutions { both strands) | Deletions

Mutant Mutant
Color Mutation Type samnlﬁ Percentage Color Mutation Type samnlg-i Percentage
Substitution 3.03 Substitution 0.00
nonsense nonsense
Substitution 24 72.73 Substitution 9 64.29
missense missense
Substitution 8 24.24 Substitution 5 35.71
synonymous Ssynonymous
- Insertion inframe 1] 0.00 - Insertion inframe 1] 0.00
Insertion 0 0.00 Insertion 0 0.00
frameshift frameshift
- Deletion inframe 1] 0.00 - Deletion inframe 0 0.00
- Deletion frameshift 0 0.00 - Deletion frameshift 0 0.00
- Complex 0 0.00 - Complex 0 0.00
B o 0 0.00 I o 0 0.00
Total 33 100 Total 14 100

¢ 27
ATCC Cancer.sanger.ac.uk website



ERK Genetic Alteration Panel

ERK Genetic Alteration Cell Panel (ATCC® TCP-1033™)

ATCC® number  Cell line name Gene cDNA Change Zygosity Amino acid Change Tumor source
CRL-2577™ RKO MAPK3 .288C>T Heterozygous  p.R96R Colon
CRL-9446™ CHL-1 MAPK3 C.682A>G Homozygous p.1228V Skin
HTB-111™ AN3 CA MAPK3 c.1117C>T Heterozygous p.P373S Endometrium
HTB-2™ RT4 MAPK3 C.327G>A Heterozygous  p.A109A Urinary bladder
HTB-65™ MeWo MAPK3 c.736C>T Heterozygous p.P246S Skin
HTB-20™ BT-474 MAPK1 €.183C>G Heterozygous  p.H61Q Breast
HTB-9™ 5637 MAPK1 C.236G>A Heterozygous  p.R79K Urinary bladder
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(1N p— — - — EGFR
S
— —-— p-AKT (5473)
o
=

- p-MEK
- J
- F3 - p-ERK1/2

- e e FRKI2

- s S S e e = a» | -ACTIN

'P-ERK
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Recommended controls

Wild-type control cell lines

ATCC® : . _

Cell line name Tissue source Cell type Histology
number
HTB-25™™ MDA-MB-175-VII Breast Epithelial Ductal carcinoma
CRL-10317™ MCF 10A Breast Epithelial Normal
CCL-75™ WI-38 Lung Fibroblast Normal
CRL-9609™ BEAS-2B Lung Epithelial Normal
CRL-1459™ CCD-18Co Colon Fibroblast Normal
CRL-2704™ C13589 Haematopoietic and B lymphoblast Normal

lymphoid tissue

ATCC primary normal cells
Epithelial cells — bronchial/tracheal; prostate; renal,
mammary; corneal; keratinocytes; melanocytes

ATCC immortalized cell lines
Human telomerase reverse transcriptase (hTERT)
immortalized cell lines

3:-:
R
$£s_ %8¢
S s2=2a
= = 2 o v
- - - | EGFR
- | p-EGFR (Y1068)
- FGFR1
| p-FGFR (Y653/Y654)
- | MET
| p-MET (Y1349)
: p-MET (Y1234/Y1235)
- | PI3K (p1100ct)
p——— PTEN
- — c-MYC
- - | RAS
—— - . BRAF
- | AKT (Pan)
— - | p-AKT (5473)
| p-MEK
- e . e | ERK1/2
- | p-ERK1/2
—— B-ACTIN
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Molecular signature panels to facilitate
novel anti-cancer drug discovery

Classical therapeutics
EGFR inhibitor
PI3K inhibitor
AKT inhibitor
BRAF inhibitor
FGFR inhibitor
MET inhibitor
MEK inhibitor

ATCC

Novel approach
Direct target ‘non-druggable’

targets
p53 direct activation agent
KRAS direct inhibitor

Emerging target
ERK inhibitor

Morris E. et. al., Cancer Discovery 3, 2013  Wassman C. et. al., Nat commu., 4, 2013
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Tumor heterogeneity

Models of Tumor Evolution Inter-tumor heterogeneity Intra-tumor heterogeneity

= Intertumour heterogeneity Intratumour heterogeneity
v % % % | A & _ @%i.a
.

Intercellular genetic

and non-genetic heterogeneity

Burrell R. et. al., Nature 501: 338-345, 2013

Heterogeneous tumor mass

Kaiser J. Science 339: 1543-1545, 2013

Reference material needed in
molecular diagnostic tests
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Using authenticated cell lines as controls

Fully authenticated

COl and STR testing to avoid inter-species and intra-species
contamination or misidentification

Faithfully capture tumor genetic alterations
Stable molecular profiles

Control FFPE process

Control IF or IHC staining process

Although over 1900 genetic tests are
available, the majority of tests still need

characterized reference or QC
NEIEELS

ATCC ”



KRAS mutation CRM cell lines and DNAS

KRAS mutation analysis is currently used as
a predictive marker of therapeutic response

ftem no._______LCellline name DNA change

CRM-TIB-161™
CRM-CCL-119™
CRM-CCL-185™
CRM-CRL-1420 ™
CRM-HTB-174™
CRM-CRL-3211™
CRM-CCL-155™
CRM-HTB-26™

HuT 78
CCRF-CEM
A549

MIA PaCa-2
NCI-H441
PSN1

RPMI 8226
MDA-MB-231

p.G12D
p.G12S
p.G12C
p.G12V
p.G12R
p.G12A
p.G13D

CRM DNASs are available now

c.35G>A
C.34G>A
C.34G>T
c.35G>A
c.34G>C
c.35G>C
c.38G>A
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Some useful cell line databases

COSMIC

http://cancer.sanger.ac.uk/cancergenome/

projects/cosmic/

CCLE

http://www.broadinstitute.org/ccle/nome

LINCS
http://www.lincsproject.org/

E; p Sionin | Geamles Pl | Gk

DOCUMEMTS AR LITEHATURE

TUMOR CELL PANELS

Ceur

s @

Genetic Alteration Panels

ilio COSMI

dpcosmic

BxGene

By Samale

Search

Search COSMIC v67 COSMIC

Al cancers arfse as 8 resulr of the
BNA sequence abmormalities, m
uithmately confer a grawth advan
Sample ..

5. BAAF, V8001 hung, COLD-823
Search by Tissue

publications and & new census g

Statistics

The CCLE i an crgoing preject and scme data are not comobate yut. The CCLE webaite
In subject to periodic changes and improvements. Firase visit regulariy!

‘What you can do on this portal

Search

e

LIBRARY OF INTEGRATED NETWORK-BASED CELLULAK SIGNATURES

ABOUT  CEMTERS DATA  ASSAYS CELLTYPES  PUBLICATIONS  WEWS  CONTACT

LINCS aims to create a network
of biology by cataloging change

and other cellular processes tha
exposed to a variety of perturbing agents
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Conclusion

Next generation sequencing has led to the genomic age.

The cancer genome is impacting every aspect of cancer research.

ATCC Molecular Signature Panels
Focus on key components of cell signaling pathways
Contain critical gene copy number changes and actionable site mutations

Useful tools for both basic research and drug discovery

Authenticated cell lines, validated genetic alteration cell panels, and
derived DNAs can be used as reliable controls in molecular diagnostic

testing.
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