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UNDERSTANDING PRECISION MEDICINE

“Doctors have always recognized that every patient is unique,

In precision medicine, patients with tumors that share the same
genetic change receive the drug that targets that change, no
matter the type of cancer.

and doctors have always tried to tailor their treatments as best

they can to individuals. You can match a blood transfusion to a

blood type — that was an important discovery. What if
matching a cancer cure to our genetic code was just as easy;
just as standard? What if figuring out the right dose of medicine

was as simple as taking our temperature?”
\ v
TR

- President Obama, January 30, 2015

Precision Medicine
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Great Insight.
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... Only one problem

ANALYSIS
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Obtaining Samples

e Retrieve and genetically
transform cell cultures
derived from various
tissue
Expose samples to drugs
Record Drug Response
(sensitivity)

e (Quantify the
effectiveness of the drug
(does it work?)

.ﬁ-&k

Cell Lines
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How They Did It... ot
Drugs by Study S
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Close But not Quite...

e Ranked the response of the 471 shared cell lines and computed the Spearmé\n‘"’(s
rank correlations for the IC., values.
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ur Interpretation of The Problem
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IC5, value correlations between datasets
by cell line and across drug.
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Comparison between Spearman Correlation Coefficients

Comparison Between Spearman Correlation Coefficients
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Table 2: Correlations Across Study and by Drug

Pearson  Pearson Adj  Spearman  Spearman Adj  Spearman Haibe-Kains (2013)
X17.AAG 51 5T .54 .55 61
AZD0530 A48 .61 3K A8 A1
AZD6244 49 .26 A7 g A7
Erlotinib DT 41 .05 03 10
Lapatinib A1 22 .09 -.28 .09
Nilotinib A48 .54 .29 .19 28
Nutlin.3 .58 .68 10 -.01 07
Paclitaxel 12 -.23 .29 .26 30
PD.0325901 -.05 -.08 .04 .02 .16
PD.0332991 .63 .58 .54 55 53
PF2341066 .26 48 N i 46 .20
PHA.665752 .09 .06 -.03 -.10 .03
PLX4720 .36 15 .30 18 22
Sorafenib 24 Al 24 .39 40
TAE684 A5 B 34 14 26

3 0 8
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(63%)
. censorship
Genomic 1185/1878

features Cell Lines

Challengesin » Biomarkers for

pharmacogenomic SpECiﬁC drugs
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Future Work

Compare genomic features between studies across all cell lines

Better statistical summary of the curves for drug responses
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Dichotomization of 1C;, Values by Drug '«

Table 3: Dichotomization of IC5y Values by Drug

Count: ++ Count: — + Count: Count:+ (\% pval) Fisher (95% CI)
X17.AAG 65 29 65 29 (26.0, <.001) (2.6, 9.8)
AZDO0530 14 5 34 24 (4.8, <.05) (1.1, 15.7)
AZD6244 39 8 88 57 (25.4, <.001) (3.1, 19.8)
Erlotinib 14 15 25 26 (0.0, NS) (0.3, 2.5)
Lapatinib 6 3 30 27 (0.5, NS) (0.4, 14.9)
Nilotinib 13 6 29 21 (2.9, NS) (0.9, 11.1)
Nutlin.3 24 19 b5 49 (0.6, NS) (0.7, 3.1)
Paclitaxel 13 1 103 91 (9.3, <.01) (2.1, 629.4)
PD.0325901 21 15 21 15 (1.4, NS) (0.7, 5.6)
PD.0332991 62 25 78 41 (25.8, <.001) (2.5, 9.0)
PF2341066 16 9 71 63 (1.8, NS) (0.8, 5.5)
PHA.665752 6 7 32 32 (0.0, NS) (0.2, 3.4)
PLX4720 15 4 90 78 (6.0, <.05) (1.3, 18.5)
Sorafenib 13 9 26 22 (0.6, NS) (0.6, 5.4)

TAE684 26 14 26 14 (6.1, <.05) (1.3, 9.6)




