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Motivation: Making better drugs and
identifying patients who will benefit
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http://www.cancer.gov/
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Magic bullet therapies (Die Zauberkugeln)
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Dose-response relationships: the basic figure of
merit for a drug
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Dose-response on a large scale
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Why is this data valuable: drug pharmacogenomics

d|ll> COSMIC

Catalogue of somatic mutations in cancer
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Rethinking what really varies in dose-response
relationships

— Response
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What does the literature say?
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Hafner/Heiser et al., Scientific Data, in preparation
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Fractional response (to TRAIL) is a stable
property of cell populations

(survivors)
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Cell-to-cell variability and its impact on dose
response at a population level
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== Population Response

Genome: = == Single Cell Response )
- mutations Geldanamycin
- epigenetic changes —om— %

Environment: - expression levels - E‘ 1
- growth factors - ete. o '-g 0.8
- cell-cell interactio c S 0.6
- nutrients =4 o
- etc. ﬁ @ -% 04
o o 0.2
= 0
1 I 1 1
Proteome: 0.001 0.01 0.1 1 GSK2126458
- protein levels — % x
- protein localization 2 1
- protein modification L e 08
- complex formation g @© Y-
2 ; 0.6
Typical Stochastic Fluctuation &_) =04
top 5% 3 02
—_—  _ K 0

frequency

bottom 5% oX ‘alaldadalaTs
| : | : 10 -8 -6
D 0.001  0.01 0.1 1 log,,[Drug (M)]

" concentration Drug Concentration




/’ Laborat
N System

Application to a targeted therapy (BRAFV0°E/K melanoma)

The NEW ENGLAND
JOURNAL of MEDICINE

BRAF V600 mutation Canonical MAPK pathway

aArl—BI!AF inhibitors —
Vemurafenib
Dabrafenib
LGX818

®|— MEK inhibitors =]
Trametinib
MEK162
‘ GDC-0973 ’

N 7

Growth
Cell-cycle up-regulation
Antiapoptosis

Angiogenesis
Metabolic regulation
Immunosuppression

http://blogs.nejm.org/now/index.php/a-68-year-old-man-with-metastatic-melanoma/2013/07/12/
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Understanding residual disease: drug response in single

BRAFV69%E melanoma cells
Live cell imaging using cell-cycle reporter
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Live-cell imaging to monitor single-cell phenotypes
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Single-cell effects and the time-dependence of response

] Vemurafenib =
Starting/Reset N =
Cells BRAF o Em

AN € =
s el

s
Vemurafinib 7@’7@
y ~7 days ®—O =

reset time

Q O O O
QS \QQ q,QQ erQ ‘&Q Vemurafenib

p-ERK (a.u.) [48 hr]

3-8

Slow-growing

s@! ')w‘é de-differentiated
4 - 1“"»

praic el
e " D,
80-90% kill \-/ SuZ?ors T Vemurafinib

1 day BET
Inhibitors

{
@*@

Transient Resistance Sustained Resistance



/& Laboratory of
. Systems Pharmacology

Typical dose-response curves for anti-cancer drugs
(LINCS-optimized protocols)
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