
Pathway Fingerprinting
A functional framework for multi-platform integration

Gabriel Altschuler - Hide Lab

Harvard School of Public Health

FANTOM 5

21st February 2011



A resource for classification and discovery of biological function

- Unified framework to analyze the genome, epigenome and transcriptome

The Pathway Fingerprint
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Practical Information towards 
the Meeting

1. From Narita Airport Terminal 2 Station take the JR Sobu line (called Narita 
Express) to JR Shinagawa Station (1 hour 15 minutes).
a) From JR Shinagawa station take the JR Keihin Tohoku line (direction 

Yokohama) to JR Tsurumi station (18 minutes). Total cost: 3320 yen.
b) You can also take the Keikyu line from Keikyu Shinagawa Station to Keikyu

Tsurumi Station (14 minutes). Total cost: 3480 yen. !"#$%#&'()#&)*$)&)*#&
#+,-#%%&$'.&%#/0&#+,-#%%&)-$0'%&.(&'()&%)(,&$)&1#0234 5%4-4/0&6)$)0('7

2 a) From Narita Airport Terminal 2 Station take the Keisei Skyliner (express) to 
Ueno Station (45 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (45 minutes). Total cost: 2850 yen.
b) From Narita Airport Terminal 2 Station take the Keisei Limited Express to 
Ueno Station (72 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (31 minutes). Total cost 1260 yen.

Transportation from Narita airport to Tsurumi Station
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Pathway Fingerprint:
Expression array
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2. Identify overlap with pathway
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3. Score pathway by modified Kolmogorov-Smirov statistic (GSEA type)
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3. Score pathway by modified Kolmogorov-Smirov statistic (GSEA type)

Pathway Expression score (ES)Chip
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Pathway Fingerprint:
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4. Permute genes - test against Q1 hypothesis
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5. Permute samples, platform specific test against Q2 hypothesis

Background built from GEO corpus (120,000 chips)
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6. Represent as ternary (-1,0,1) vector, compile pathways

Background built from GEO corpus (120,000 chips)

MG U74 v.2 - Galactose Metabolism

-1 0 1

Pathway fingerprint

Galactose Metabolism

Complete suite of pathways

Threshold

Pathway Fingerprint:
Expression array
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Platform integration
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Can we use pathway fingerprints to determine the key functional 
differences between pluripotent cell types and their progeny?

Case study 1 - Pluripotency



Pluripotent pathway signature

ES/iPS NS

Pathways with high/low expression specific to pluripotent cells

-1 0 1

Expression



Pluripotent pathway network

Pathways expressed at high         and low         level in pluripotent cells
Edge weight represents number of overlapping genes
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Distance from Pluripotency

All GEO

ES/iPS

ES (Conrad et al)
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Distance from Pluripotency

All GEO
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Distance from Pluripotency
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Key pathways -> key genes

- Development of a gene-level fingerprint

- Provides a sliding scale of resolution from pathways to genes, while 
maintaining a consistent overall framework

- Identify the key interactions that determine the functional profile



- Mapping SNPs to pathways will allow systematic integration 
between GWA studies and functional and environmental context

Pathway Fingerprint:
GWAS



Case study 2 - NSCLC

- Can the GWAS-pathway fingerprint based genetic variants 
associated with risk of non-small cell lung cancer (NSCLC) be 
systematically linked to functionally relevant gene-expression 
studies

- To what extent can the GEO corpus reveal environmental factors 
relevant to this GWAS.
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Integration
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Fingerprint
Integration

CHRNA1 FI network

Cytokines, inflammatory response (Wiki)

IL-5 down regulated genes (Netpath)

MLH1 FI network

NAP1L1 FI network

EPRS FI network

VHL FI network

Proteasome degradation (Wiki)

RPS27A FI network

Tumor Normal

GWAS fingerprint 
pathways (p < 0.02)

Gene expression 
fingerprint scores

GWAS pathways 
distinguish normal vs 
tumor arrays



We have begun to systematically map CAGE data to the pathway
fingerprint to provide

1) a consistent quantitative functional annotation of cell types

2) a framework for data integration across the CAGE libraries and 
within the existing public data corpus

Pathway Fingerprint:
CAGE

1

Practical Information towards 
the Meeting

1. From Narita Airport Terminal 2 Station take the JR Sobu line (called Narita 
Express) to JR Shinagawa Station (1 hour 15 minutes).
a) From JR Shinagawa station take the JR Keihin Tohoku line (direction 

Yokohama) to JR Tsurumi station (18 minutes). Total cost: 3320 yen.
b) You can also take the Keikyu line from Keikyu Shinagawa Station to Keikyu

Tsurumi Station (14 minutes). Total cost: 3480 yen. !"#$%#&'()#&)*$)&)*#&
#+,-#%%&$'.&%#/0&#+,-#%%&)-$0'%&.(&'()&%)(,&$)&1#0234 5%4-4/0&6)$)0('7

2 a) From Narita Airport Terminal 2 Station take the Keisei Skyliner (express) to 
Ueno Station (45 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (45 minutes). Total cost: 2850 yen.
b) From Narita Airport Terminal 2 Station take the Keisei Limited Express to 
Ueno Station (72 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (31 minutes). Total cost 1260 yen.

Transportation from Narita airport to Tsurumi Station
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Case study 3 - Tissue specificity

FANTOM5 release 10 expression data

CTSS 500bp proximal to RefSeq
Merged to gene level

Comparison of tissue data



Cross-species
clustering of tissues
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Practical Information towards 
the Meeting

1. From Narita Airport Terminal 2 Station take the JR Sobu line (called Narita 
Express) to JR Shinagawa Station (1 hour 15 minutes).
a) From JR Shinagawa station take the JR Keihin Tohoku line (direction 

Yokohama) to JR Tsurumi station (18 minutes). Total cost: 3320 yen.
b) You can also take the Keikyu line from Keikyu Shinagawa Station to Keikyu

Tsurumi Station (14 minutes). Total cost: 3480 yen. !"#$%#&'()#&)*$)&)*#&
#+,-#%%&$'.&%#/0&#+,-#%%&)-$0'%&.(&'()&%)(,&$)&1#0234 5%4-4/0&6)$)0('7

2 a) From Narita Airport Terminal 2 Station take the Keisei Skyliner (express) to 
Ueno Station (45 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (45 minutes). Total cost: 2850 yen.
b) From Narita Airport Terminal 2 Station take the Keisei Limited Express to 
Ueno Station (72 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (31 minutes). Total cost 1260 yen.

Transportation from Narita airport to Tsurumi Station
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Clustering by genes

Samples cluster by species 
rather than tissue type

Cross-species
clustering of tissues

1

Practical Information towards 
the Meeting

1. From Narita Airport Terminal 2 Station take the JR Sobu line (called Narita 
Express) to JR Shinagawa Station (1 hour 15 minutes).
a) From JR Shinagawa station take the JR Keihin Tohoku line (direction 

Yokohama) to JR Tsurumi station (18 minutes). Total cost: 3320 yen.
b) You can also take the Keikyu line from Keikyu Shinagawa Station to Keikyu

Tsurumi Station (14 minutes). Total cost: 3480 yen. !"#$%#&'()#&)*$)&)*#&
#+,-#%%&$'.&%#/0&#+,-#%%&)-$0'%&.(&'()&%)(,&$)&1#0234 5%4-4/0&6)$)0('7

2 a) From Narita Airport Terminal 2 Station take the Keisei Skyliner (express) to 
Ueno Station (45 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (45 minutes). Total cost: 2850 yen.
b) From Narita Airport Terminal 2 Station take the Keisei Limited Express to 
Ueno Station (72 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (31 minutes). Total cost 1260 yen.

Transportation from Narita airport to Tsurumi Station



Human

Mouse

BrainKidneyLiver SpleenLung

br
ai
n.
20
..2
0a
du
lt1

br
ai
n.
20
..2
0a
du
lt2

br
ai
n.
..f
et
al

br
ai
n.
..a
du
lt1

br
ai
n.
..a
du
lt2

liv
er
...
ad
ul
t

liv
er
...
fe
ta
l

ki
dn
ey
...
ad
ul
t

ki
dn
ey
...
fe
ta
l

sp
le
en
...
fe
ta
l

sp
le
en
...
ad
ul
t

lu
ng
...
fe
ta
l

lu
ng
...
ad
ul
t1

lu
ng
...
ad
ul
t2

sp
le
en
.2
0.
.2
0a
du
lt1

sp
le
en
.2
0.
.2
0a
du
lt2

sp
le
en
.2
0.
.2
0n
eo
na
te
4

sp
le
en
.2
0.
.2
0n
eo
na
te
1

sp
le
en
.2
0.
.2
0n
eo
na
te
6

sp
le
en
.2
0.
.2
0n
eo
na
te
3

sp
le
en
.2
0.
.2
0n
eo
na
te
5

sp
le
en
.2
0.
.2
0n
eo
na
te
2

lu
ng
.2
0.
.2
0n
eo
na
te
1

lu
ng
.2
0.
.2
0n
eo
na
te
8

lu
ng
.2
0.
.2
0n
eo
na
te
2

lu
ng
.2
0.
.2
0n
eo
na
te
9

lu
ng
.2
0.
.2
0n
eo
na
te
6

lu
ng
.2
0.
.2
0n
eo
na
te
13

lu
ng
.2
0.
.2
0n
eo
na
te
7

lu
ng
.2
0.
.2
0n
eo
na
te
14

lu
ng
.2
0.
.2
0a
du
lt1

lu
ng
.2
0.
.2
0a
du
lt2

lu
ng
.2
0.
.2
0n
eo
na
te
3

lu
ng
.2
0.
.2
0n
eo
na
te
10

lu
ng
.2
0.
.2
0n
eo
na
te
4

lu
ng
.2
0.
.2
0n
eo
na
te
11

lu
ng
.2
0.
.2
0n
eo
na
te
5

lu
ng
.2
0.
.2
0n
eo
na
te
12

ki
dn
ey
.2
0.
.2
0n
eo
na
te
2

ki
dn
ey
.2
0.
.2
0n
eo
na
te
7

ki
dn
ey
.2
0.
.2
0n
eo
na
te
1

ki
dn
ey
.2
0.
.2
0n
eo
na
te
6

ki
dn
ey
.2
0.
.2
0n
eo
na
te
10

ki
dn
ey
.2
0.
.2
0n
eo
na
te
5

ki
dn
ey
.2
0.
.2
0n
eo
na
te
8

ki
dn
ey
.2
0.
.2
0n
eo
na
te
3

ki
dn
ey
.2
0.
.2
0n
eo
na
te
9

ki
dn
ey
.2
0.
.2
0n
eo
na
te
4

liv
er
.2
0.
.2
0n
eo
na
te
3

liv
er
.2
0.
.2
0n
eo
na
te
11

liv
er
.2
0.
.2
0n
eo
na
te
12

liv
er
.2
0.
.2
0n
eo
na
te
4

liv
er
.2
0.
.2
0n
eo
na
te
6

liv
er
.2
0.
.2
0n
eo
na
te
14

liv
er
.2
0.
.2
0a
du
lt2

liv
er
.2
0.
.2
0a
du
lt1

liv
er
.2
0.
.2
0n
eo
na
te
7

liv
er
.2
0.
.2
0n
eo
na
te
15

liv
er
.2
0.
.2
0n
eo
na
te
8

liv
er
.2
0.
.2
0n
eo
na
te
16

liv
er
.2
0.
.2
0n
eo
na
te
2

liv
er
.2
0.
.2
0n
eo
na
te
10

liv
er
.2
0.
.2
0n
eo
na
te
9

liv
er
.2
0.
.2
0n
eo
na
te
1

liv
er
.2
0.
.2
0n
eo
na
te
5

liv
er
.2
0.
.2
0n
eo
na
te
13

raw.olfactory.20brain.20..20adult.CNhs10489.18.22I9.mm9tpm.olfactory.20brain.20..20adult.CNhs10489.18.22I9.mm9brain...fetal.CNhs11797.10085.102B4.hg19brain...adult.CNhs10617.10012.101C3.hg19brain...adult.CNhs11796.10084.102B3.hg19liver...adult.CNhs10624.10018.101C9.hg19liver...fetal.CNhs11798.10086.102B5.hg19kidney...adult.CNhs10622.10017.101C8.hg19kidney...fetal.CNhs10652.10045.101F9.hg19spleen...fetal.CNhs10651.10044.101F8.hg19spleen...adult.CNhs10631.10025.101D7.hg19lung...fetal.CNhs11680.10068.101I5.hg19lung...adult.CNhs10625.10019.101D1.hg19lung...adult.CNhs11786.10075.102A3.hg19raw.spleen.20..20adult.CNhs10465.25.2G2.mm9tpm.spleen.20..20adult.CNhs10465.25.2G2.mm9tpm.spleen.20..20neonate.20N10.CNhs11116.752.24D1.mm9raw.spleen.20..20neonate.20N10.CNhs11116.752.24D1.mm9tpm.spleen.20..20neonate.20N25.CNhs11099.1354.25G3.mm9raw.spleen.20..20neonate.20N25.CNhs11099.1354.25G3.mm9tpm.spleen.20..20neonate.20N20.CNhs11112.824.19H1.mm9raw.spleen.20..20neonate.20N20.CNhs11112.824.19H1.mm9raw.lung.20..20neonate.20N0.CNhs11224.640.42C6.mm9tpm.lung.20..20neonate.20N0.CNhs11224.640.42C6.mm9raw.lung.20..20neonate.20N10.CNhs11219.750.23E6.mm9tpm.lung.20..20neonate.20N10.CNhs11219.750.23E6.mm9raw.lung.20..20neonate.20N6.CNhs11212.683.20E5.mm9tpm.lung.20..20neonate.20N6.CNhs11212.683.20E5.mm9raw.lung.20..20neonate.20N7.CNhs11111.715.19A3.mm9tpm.lung.20..20neonate.20N7.CNhs11111.715.19A3.mm9raw.lung.20..20adult.CNhs10474.28.22B1.mm9tpm.lung.20..20adult.CNhs10474.28.22B1.mm9raw.lung.20..20neonate.20N20.CNhs11109.822.18A4.mm9tpm.lung.20..20neonate.20N20.CNhs11109.822.18A4.mm9raw.lung.20..20neonate.20N25.CNhs11119.1359.25C7.mm9tpm.lung.20..20neonate.20N25.CNhs11119.1359.25C7.mm9raw.lung.20..20neonate.20N30.CNhs11133.1394.42H2.mm9tpm.lung.20..20neonate.20N30.CNhs11133.1394.42H2.mm9raw.kidney.20..20neonate.20N10.CNhs11206.758.6D5.mm9tpm.kidney.20..20neonate.20N10.CNhs11206.758.6D5.mm9raw.kidney.20..20neonate.20N0.CNhs11214.646.21G7.mm9tpm.kidney.20..20neonate.20N0.CNhs11214.646.21G7.mm9tpm.kidney.20..20neonate.20N30.CNhs11203.1385.42H1.mm9raw.kidney.20..20neonate.20N30.CNhs11203.1385.42H1.mm9tpm.kidney.20..20neonate.20N20.CNhs11113.832.19I1.mm9raw.kidney.20..20neonate.20N20.CNhs11113.832.19I1.mm9tpm.kidney.20..20neonate.20N25.CNhs11122.1353.25F3.mm9raw.kidney.20..20neonate.20N25.CNhs11122.1353.25F3.mm9raw.liver.20..20neonate.20N20.CNhs11220.823.25A3.mm9tpm.liver.20..20neonate.20N20.CNhs11220.823.25A3.mm9tpm.liver.20..20neonate.20N25.CNhs11198.1368.26H1.mm9raw.liver.20..20neonate.20N25.CNhs11198.1368.26H1.mm9raw.liver.20..20neonate.20N30.CNhs11106.1382.42D1.mm9tpm.liver.20..20neonate.20N30.CNhs11106.1382.42D1.mm9tpm.liver.20..20adult.20pregnant.20day.201.CNhs10466.508.5B2.mm9raw.liver.20..20adult.20pregnant.20day.201.CNhs10466.508.5B2.mm9raw.liver.20..20neonate.20N6.CNhs11101.684.20A8.mm9tpm.liver.20..20neonate.20N6.CNhs11101.684.20A8.mm9raw.liver.20..20neonate.20N7.CNhs11103.716.20H2.mm9tpm.liver.20..20neonate.20N7.CNhs11103.716.20H2.mm9raw.liver.20..20neonate.20N10.CNhs11115.751.24B9.mm9tpm.liver.20..20neonate.20N10.CNhs11115.751.24B9.mm9tpm.liver.20..20neonate.20N0.CNhs11117.641.24F4.mm9raw.liver.20..20neonate.20N0.CNhs11117.641.24F4.mm9raw.liver.20..20neonate.20N3.CNhs11123.1345.25G2.mm9tpm.liver.20..20neonate.20N3.CNhs11123.1345.25G2.mm9

Gene level correlation Euclid. dist.

ki
dn
ey
...
fe
ta
l

ki
dn
ey
.2
0.
.2
0n
eo
na
te
6

ki
dn
ey
.2
0.
.2
0n
eo
na
te
1

ki
dn
ey
.2
0.
.2
0n
eo
na
te
7

ki
dn
ey
.2
0.
.2
0n
eo
na
te
2

liv
er
.2
0.
.2
0n
eo
na
te
15

liv
er
.2
0.
.2
0n
eo
na
te
7

ki
dn
ey
...
ad
ul
t

liv
er
...
fe
ta
l

liv
er
...
ad
ul
t

ki
dn
ey
.2
0.
.2
0n
eo
na
te
8

ki
dn
ey
.2
0.
.2
0n
eo
na
te
3

ki
dn
ey
.2
0.
.2
0n
eo
na
te
4

ki
dn
ey
.2
0.
.2
0n
eo
na
te
9

ki
dn
ey
.2
0.
.2
0n
eo
na
te
5

ki
dn
ey
.2
0.
.2
0n
eo
na
te
10

liv
er
.2
0.
.2
0n
eo
na
te
4

liv
er
.2
0.
.2
0n
eo
na
te
12

liv
er
.2
0.
.2
0n
eo
na
te
6

liv
er
.2
0.
.2
0n
eo
na
te
14

liv
er
.2
0.
.2
0a
du
lt2

liv
er
.2
0.
.2
0a
du
lt1

liv
er
.2
0.
.2
0n
eo
na
te
16

liv
er
.2
0.
.2
0n
eo
na
te
8

liv
er
.2
0.
.2
0n
eo
na
te
1

liv
er
.2
0.
.2
0n
eo
na
te
9

liv
er
.2
0.
.2
0n
eo
na
te
5

liv
er
.2
0.
.2
0n
eo
na
te
13

liv
er
.2
0.
.2
0n
eo
na
te
10

liv
er
.2
0.
.2
0n
eo
na
te
2

liv
er
.2
0.
.2
0n
eo
na
te
3

liv
er
.2
0.
.2
0n
eo
na
te
11

br
ai
n.
..a
du
lt1

br
ai
n.
..a
du
lt2

br
ai
n.
..f
et
al

br
ai
n.
20
..2
0a
du
lt2

br
ai
n.
20
..2
0a
du
lt1

sp
le
en
.2
0.
.2
0n
eo
na
te
4

sp
le
en
.2
0.
.2
0n
eo
na
te
1

sp
le
en
.2
0.
.2
0a
du
lt2

sp
le
en
.2
0.
.2
0a
du
lt1

sp
le
en
.2
0.
.2
0n
eo
na
te
3

sp
le
en
.2
0.
.2
0n
eo
na
te
6

sp
le
en
.2
0.
.2
0n
eo
na
te
2

sp
le
en
.2
0.
.2
0n
eo
na
te
5

sp
le
en
...
ad
ul
t

sp
le
en
...
fe
ta
l

lu
ng
...
fe
ta
l

lu
ng
...
ad
ul
t2

lu
ng
...
ad
ul
t1

lu
ng
.2
0.
.2
0n
eo
na
te
13

lu
ng
.2
0.
.2
0n
eo
na
te
6

lu
ng
.2
0.
.2
0n
eo
na
te
14

lu
ng
.2
0.
.2
0n
eo
na
te
7

lu
ng
.2
0.
.2
0n
eo
na
te
9

lu
ng
.2
0.
.2
0n
eo
na
te
2

lu
ng
.2
0.
.2
0n
eo
na
te
1

lu
ng
.2
0.
.2
0n
eo
na
te
8

lu
ng
.2
0.
.2
0n
eo
na
te
4

lu
ng
.2
0.
.2
0n
eo
na
te
11

lu
ng
.2
0.
.2
0a
du
lt2

lu
ng
.2
0.
.2
0a
du
lt1

lu
ng
.2
0.
.2
0n
eo
na
te
10

lu
ng
.2
0.
.2
0n
eo
na
te
3

lu
ng
.2
0.
.2
0n
eo
na
te
5

lu
ng
.2
0.
.2
0n
eo
na
te
12

kidney...fetal.CNhs10652.10045.101F9.hg19tpm.kidney.20..20neonate.20N0.CNhs11214.646.21G7.mm9raw.kidney.20..20neonate.20N0.CNhs11214.646.21G7.mm9tpm.kidney.20..20neonate.20N10.CNhs11206.758.6D5.mm9raw.kidney.20..20neonate.20N10.CNhs11206.758.6D5.mm9tpm.liver.20..20neonate.20N6.CNhs11101.684.20A8.mm9raw.liver.20..20neonate.20N6.CNhs11101.684.20A8.mm9kidney...adult.CNhs10622.10017.101C8.hg19liver...fetal.CNhs11798.10086.102B5.hg19liver...adult.CNhs10624.10018.101C9.hg19tpm.kidney.20..20neonate.20N20.CNhs11113.832.19I1.mm9raw.kidney.20..20neonate.20N20.CNhs11113.832.19I1.mm9raw.kidney.20..20neonate.20N25.CNhs11122.1353.25F3.mm9tpm.kidney.20..20neonate.20N25.CNhs11122.1353.25F3.mm9raw.kidney.20..20neonate.20N30.CNhs11203.1385.42H1.mm9tpm.kidney.20..20neonate.20N30.CNhs11203.1385.42H1.mm9raw.liver.20..20neonate.20N25.CNhs11198.1368.26H1.mm9tpm.liver.20..20neonate.20N25.CNhs11198.1368.26H1.mm9raw.liver.20..20neonate.20N30.CNhs11106.1382.42D1.mm9tpm.liver.20..20neonate.20N30.CNhs11106.1382.42D1.mm9tpm.liver.20..20adult.20pregnant.20day.201.CNhs10466.508.5B2.mm9raw.liver.20..20adult.20pregnant.20day.201.CNhs10466.508.5B2.mm9tpm.liver.20..20neonate.20N7.CNhs11103.716.20H2.mm9raw.liver.20..20neonate.20N7.CNhs11103.716.20H2.mm9raw.liver.20..20neonate.20N0.CNhs11117.641.24F4.mm9tpm.liver.20..20neonate.20N0.CNhs11117.641.24F4.mm9raw.liver.20..20neonate.20N3.CNhs11123.1345.25G2.mm9tpm.liver.20..20neonate.20N3.CNhs11123.1345.25G2.mm9tpm.liver.20..20neonate.20N10.CNhs11115.751.24B9.mm9raw.liver.20..20neonate.20N10.CNhs11115.751.24B9.mm9raw.liver.20..20neonate.20N20.CNhs11220.823.25A3.mm9tpm.liver.20..20neonate.20N20.CNhs11220.823.25A3.mm9brain...adult.CNhs10617.10012.101C3.hg19brain...adult.CNhs11796.10084.102B3.hg19brain...fetal.CNhs11797.10085.102B4.hg19tpm.olfactory.20brain.20..20adult.CNhs10489.18.22I9.mm9raw.olfactory.20brain.20..20adult.CNhs10489.18.22I9.mm9tpm.spleen.20..20neonate.20N10.CNhs11116.752.24D1.mm9raw.spleen.20..20neonate.20N10.CNhs11116.752.24D1.mm9tpm.spleen.20..20adult.CNhs10465.25.2G2.mm9raw.spleen.20..20adult.CNhs10465.25.2G2.mm9raw.spleen.20..20neonate.20N25.CNhs11099.1354.25G3.mm9tpm.spleen.20..20neonate.20N25.CNhs11099.1354.25G3.mm9raw.spleen.20..20neonate.20N20.CNhs11112.824.19H1.mm9tpm.spleen.20..20neonate.20N20.CNhs11112.824.19H1.mm9spleen...adult.CNhs10631.10025.101D7.hg19spleen...fetal.CNhs10651.10044.101F8.hg19lung...fetal.CNhs11680.10068.101I5.hg19lung...adult.CNhs11786.10075.102A3.hg19lung...adult.CNhs10625.10019.101D1.hg19tpm.lung.20..20neonate.20N6.CNhs11212.683.20E5.mm9raw.lung.20..20neonate.20N6.CNhs11212.683.20E5.mm9tpm.lung.20..20neonate.20N7.CNhs11111.715.19A3.mm9raw.lung.20..20neonate.20N7.CNhs11111.715.19A3.mm9tpm.lung.20..20neonate.20N10.CNhs11219.750.23E6.mm9raw.lung.20..20neonate.20N10.CNhs11219.750.23E6.mm9raw.lung.20..20neonate.20N0.CNhs11224.640.42C6.mm9tpm.lung.20..20neonate.20N0.CNhs11224.640.42C6.mm9raw.lung.20..20neonate.20N25.CNhs11119.1359.25C7.mm9tpm.lung.20..20neonate.20N25.CNhs11119.1359.25C7.mm9tpm.lung.20..20adult.CNhs10474.28.22B1.mm9raw.lung.20..20adult.CNhs10474.28.22B1.mm9tpm.lung.20..20neonate.20N20.CNhs11109.822.18A4.mm9raw.lung.20..20neonate.20N20.CNhs11109.822.18A4.mm9raw.lung.20..20neonate.20N30.CNhs11133.1394.42H2.mm9tpm.lung.20..20neonate.20N30.CNhs11133.1394.42H2.mm9

15% Thresh. Manhat. dist.

BrainKidneyLiver SpleenLung

Human

Mouse

Clustering by genes Clustering by pathway

Cross-species
clustering of tissues

1

Practical Information towards 
the Meeting

1. From Narita Airport Terminal 2 Station take the JR Sobu line (called Narita 
Express) to JR Shinagawa Station (1 hour 15 minutes).
a) From JR Shinagawa station take the JR Keihin Tohoku line (direction 

Yokohama) to JR Tsurumi station (18 minutes). Total cost: 3320 yen.
b) You can also take the Keikyu line from Keikyu Shinagawa Station to Keikyu

Tsurumi Station (14 minutes). Total cost: 3480 yen. !"#$%#&'()#&)*$)&)*#&
#+,-#%%&$'.&%#/0&#+,-#%%&)-$0'%&.(&'()&%)(,&$)&1#0234 5%4-4/0&6)$)0('7

2 a) From Narita Airport Terminal 2 Station take the Keisei Skyliner (express) to 
Ueno Station (45 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (45 minutes). Total cost: 2850 yen.
b) From Narita Airport Terminal 2 Station take the Keisei Limited Express to 
Ueno Station (72 minutes). Then take the JR Keihin Tohoku line (direction 
Yokohama) to JR Tsurumi station (31 minutes). Total cost 1260 yen.

Transportation from Narita airport to Tsurumi Station
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b) You can also take the Keikyu line from Keikyu Shinagawa Station to Keikyu

Tsurumi Station (14 minutes). Total cost: 3480 yen. !"#$%#&'()#&)*$)&)*#&
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Transportation from Narita airport to Tsurumi Station
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