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Ivacaftor

$311,000/pt/year

Approved in 2012

~ 5% of CF patients



What is early success?
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• Response to Therapy
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Michael Snyder, PhD
Head, Medical Genetics, Stanford
A healthy and fit 54 year old male

• Studied 20 serial samples of his blood during a 14-month period and performed deep 
WGS, transcriptomic, proteomic and metabolomic analysis, developing the first 
“integrative personal omics profile” (iPOP). 

• During the 14-month period he suffered two minor viral infections (with a rhinovirus 
and RSV). 

• His team tracked ~20,000 transcripts coding 12,000 genes and measured more than 
6,000 proteins and 1,000 metabolites in Snyder's blood. 

• They identified ~2,000 genes that were expressed at higher levels during the viral 
infections, and ~2,200 genes expressed at lower levels, including some involved in 
insulin signaling. 







PVDOMICS: A prospective (n=1500 patients) collaborative project of 
6 academic US centers and one coordinating center



AJRCCM, 2015

“ A single-nucleotide polymorphism (rs11157866) in the G-protein alpha and gamma 
subunits gene was significantly associated, accounting for multiple testing, with a 
combined improvement in functional class and 6-minute-walk distance …”



I. Preclinical: animal work

II. Preclinical: human tissues - therapeutic target

III. Preclinical: human tissues – drug effects

IV. Clinical: phase I-II trials - safety

V. Clinical: phase I-II trials – possible efficacy

VI. Clinical: phase I-II trials – exploratory biomarkers

Hypothesis-driven Precision Medicine Trials
that also address causation of the gene variant
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Proliferation and Anti-Apoptosis

Mitochondrial Suppression

SIRT3 UCP2
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Allele change: [C>T] → 208 [Val>Ile]

Chromosome 11: NCBI NC_000011.9

34% decrease
in enzyme activity

Human SIRT3 Polymorphism

Mol Cell. 2011 Oct 
21;44(2):177-90. 
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Idiopathic PAH:49

Associated PAH:64

No PAH:49

HOM WTHET

HOM (AA) HET (AG) WT (GG)

No PAH n=49 3 (6.12%) 11 (22.45%) 35 (71.42%)

Associated PAH n=64 1 (1.56%) 17 (26.56%) 46 (71.88%)

Idiopathic PAH n=49 8 (16.32%) 23 (46.94%) 18 (36.73%)

Paulin et al, Cell Metabolism, 2014





0

0.4

0.8

1.2

P-PDH-E1 

(S293)

actin

PDH-E1

PDK2

actin

actin

PDK1

actin

1 2 3 4 1 2 4 5 6

Control PAH
3

0

0.5

1

Control

PAHP
-E

1
a

 /
 E

1
a

*

P
D

K
1

 /
 a

ct
in

0

0.5

1

P
D

K
2

 /
 a

ct
in

*

*

Control (no PAH) patient 2

PAH patient 1

50 µm

10 µm

5 µm

50 µm

SMA+DIC

SMA+DIC

PDK2 SMA DIC

PDK2 SMA DIC

PDK1

PDK1

DAPI merge

mergeDAPI



SNP score interpretation

“Loss-of-function” gene variants (SNPs) in the Sirt3 and Ucp2 genes
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UCP2 Homozygous for risk variant
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Biomarker-Driven Adaptive Population-Enrichment Designs





Thank you

Vikram Gurtu

Sotiris Zervopoulos

Aris Boukouris

Peter Dromparis

Roxane Paulin

Adam Kinaird

Al Haromy

Linda Webster

Gopi Sutendra

Sebastien Bonnet

Daren Freed

Jayan Nagendran

Martin Wilkins
H. Matisse, Icarus (1943)


