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In order to elucidate functional insights in hypoxic response in data-driven way, we have attempted meta-analysis of hypoxic transcriptome for public expression data which have been archived as microarray and RNA-seq data in public transcriptome databases.

While various hypoxic conditions (oxygen concentration and duration of hypoxia) and cell lines are taken in the stored data, we manually curated possible pairs of transcriptome before and after hypoxic stress from microarray and RNA-seq data. The number of experiments
for all genes was counted and those were classified into three categories, which are up-regulated, down-regulated, and unchanged. Genes up-regulated in all records contained well-studied hypoxia responsive genes, while down-regulated genes were unfamiliar in hypoxia.
Meta-analysis approach to public gene expression database is useful for selecting candidate genes from gene expression profiles of various experimental conditions. The data produced in this study are open and ready for use to all cancer researchers.
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AC147067 17 2 4 211527_x_at 24 1 12 VEGFA Vegfa 1451958_a_at 29 4 20 43 I et tett O vaE [ @O ' 63 202451_at 0 12 17, 2 5 A GTF2H1 general transcription factor IIH, polypeptide 1, 62kDa [Source:HGNC Symbol;Acc:4655]
AC132938 17 3 3 212171__at 23 1 13 VEGFA Vegfa 1451959_a_at 29 4 20 47 ©°000000000000000 LT ) N D FRTOE 64 224200_s_at 2 12 15 0 4 §|RAD18 RAD18 homolog (S. cerevisiae) [Source:HGNC Symbol;Acc:18278]
ZNF295 16 6 1 ‘ 2000809000000 A AmEE:
201631_s_at 15 4 18 IER3 ler3 1419647_a_at T 2 14 45 5 > 2000000000000Q000) = , e,
ZCWPW2 16 3 4 500000000000 000000000CX [ { affyUP -
S1PR4 16 5 5 210513_s_at 23 2 12 VEGFA Wegfa 1451959_a_at 29 4 20 45
PGK1P?2 16 6 1 202484 s_at 32 1 4 PFKFB3 Pfkfb3 1456676_a_at 14 1] 39 45 N - O 233
3 [ ANGPTL4 | 1
OSER1 16 3 4 222847_s_at 3 0 8 EGLN3 Egin3 1418649 _at 18 4 31 45 + 0 - s “=0
. [ BNIP3L |
MAFF 16 6 1 210512_s_at 22 3 12 VEGFA Vegfa 1451959_a_at 29 4 20 44 » c00On600000000008000
Eﬁggéigg 12 g }1 219232_s_at 30 0 7 EGLN3 Egin3 1418649_at 18 4 31 44 5 . 22as2090000000000000¢ A l. .
o S o e - - a e & . ication of meta-analyzed data
HIST1H2AC 16 1 5 01313_at 33 0 4 EMNO Eno. MI?B 9_a_at 11 1 41 43 & chmoEnENGNN0Oona080800080 - pp
GDF15 16 0 7 221009_s_at 3 0 6 ANGPTL4 Angpti4 1417130_s_at 15 3 35 43 1000« 0000000000000 s -
CN-N-K-N-R-1-]
FXYD6 16 5 2 221031_s_at 11 4 22 APOLD1 Apold1 1441228 _at 38 2 13 43 -10 0co00000C )
FOS 16 3 4 222847_s_at 31 0 6 EGLN3 Egin3 1418648_at 14 2 7 43 Socheae -
FLT4 16 0 7 218274_s_at 30 1 6 ANKZF1 Ankzfl 1419817_s_at 13 0 40 42
1 16 1 6
BTG
232 T 44- 1 7 -15 )
ARRDC3 16 3 4 iI 9»_3:_5_‘11 JF] 0 7 EGLN3 Egin3 .141 ﬂGf&_at .I 4 e 7 4? 0o 20 gg o .
AP001065 16 3 4 200632_s_at 3 0 6 NDRG1 Ndrg1 1450977_s_at 15 5 33 4 s 4
AC135050 16 5 2 202284 s_at 10 1 26  CDEN1A Cdknia 1424638 _at 34 2 17 4 - ooo C
- LY-T-]
AC106782 16 4 3 202620_s_at 29 0 8 PLOD2 Plod2 1416686 _at 13 1 39 4 3000 O
AC069528 16 S 2 202733_at 30 0 7 ACOB3976.6 Pdhal 1417149_at 15 4 34 #1 o ceooeoonon )
R : > 202733_at 20 0 7 PaHA2 P4ha2 1417149 at 15 4 34 4 2
7C3H6 15 5 3 204284 _at 23 1 13 PPPIR3C Pppir3c 1433691_at 21 e 30 4 -3 -28 -20 -18 -10 -5 o s 10 1% 20 2%
UNC5B 15 5 3 221479 s _at 32 0 5 BMIP3L Bnip3l 1416922_a_at 9 o 44 4 affydiff ~
TSPEAR 15 4 4 221479 s_at 32 0 5 BMIP3L Bnip3| 1448525_a_at 9 0 44 H
SPRY1 15 6 2 223333_s_at 29 0 8 ANGPTL4  Angptid 1417130_s_at 15 3 35 41
;ig;‘l”ﬁ }g Z }1 202887_s_at 28 1 8 DDIT4 Ddit4 1428306_at 28 15 10 a0
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Human RNA-seq Human-mouse GeneChip

aging (liver in deba and mouse)

Secondary analysis of transcriptomes by RNA-seq iﬁ?!fpt'es'z‘iﬁiﬁl&ﬂﬂiﬁ:ﬂ‘fpi?ta GSE57809 (E-GEOD-57809)

keyword “RNA-seq mouse aging liver” Genome-wide expression profiles in young and old mouse liver [RNA-seq]

EEN -

Examples: E-MEXP-31, cancer, p53, Geuvadis % advanced search

: E-MEXP-31, cancer, p53, Geuvadis 2 advanced search

Browse Submit About ArrayExpress Contact Us # Login Contact Us # Login
Y Filter search results = Show more data from EMBL-EBI AHRAYEAERES R
E-GEOD-57809 - Genome-wide expression profiles in young and old mouse liver [RNA-seq]
Sea’/Ch resu ‘J[S for RNA'Seq mouse aglng ||Ver © Display full sample-data table &) Export table in Tab-delimited format
rows
experiments ) i i
Sample Attributes Variables Assay Links to Data
Accession Title Type Organism Assays  Releasedv Processed Raw Views Atlas Source Name A Sample_source_name age organism organism part strain age Assay Name ENA Processed
E-MTAB-5645  Ageing liver RNAseq of C57BL/6 male mice in RNA-seq of Mus musculus 12 04/05/2017 - -, 130 - GSM13907191  Liver 3 months Mus musculus liver C57BL/6 3 months GSM1390719 é. .
dietary restricted and an ad libitum diets coding RNA GSM1390720 1 Liver 3 months Mus musculus liver C57BL/6 3 months GSM1390720 . &
E-GEOD-51338  Dynamic shifts in occupancy by TAL1 are guided ~ other Mus musculus 81 14/11/2014 & - 147 - GSM1390721 1 Liver 3 months Mus musculus liver C57BL/6 3 months GSM1390721 Q. .
by GATA factors and drive large-scale GSM1390722 1 Liver 3 mgn(hs Mus musculus liver C57B_U6 3 mgmhs G_SM1390722
( ) reprogramming of gene expression during GSM1390723 1 Liver 21 months Mus musculus liver C57BL/6 21 months GSM1390723 & R
hematopoiesis GSM1390724 1 Liver 21months  Mus musculus liver C57BL/6 21 months  GSM1390724 ) &
E-GEOD-57809  Genome-wide expression profiles in young and ChlIP-seq, Mus musculus 7 23/10/2014 & Ay, 164 - j 21 month Mus.uscull liver CoZBLA, 21 month: GSMA390725
L4 old mouse liver [RNA-seq] RNA-seq of
omparison to
E-GEOD-40522  ENCODE PSU Hardison RnaSeq RNA-seq of ~ Mus musculus 17 31/08/2012 ¢ Ay 294 -
!

1 E-GEOD-39524 RNA-seq from ENCODE/UW ;(:\lir-]:e:,\v‘a/: Mus musculus 25 20/07/2012 533 - 3 m o nt h s vs 2 1 m o nt h S
GSM752149 SRR306396 liver 20 years 1. liver 4 vs 20 — mouse needed!l - = .

GSM752150 SRR306397  kidney pupil 2. kidney 4 vs 20 257 . / . ]
3. brain 4 vs 20 ID conversion by Biomart 0eo0

Example: Naked mole-rat (Heterocephalus glaber), so called ‘deba’ L brainMz

GSE30337 (E-GEOD-30337)

Transcriptome sequencing of naked mole rat, Heterocephalus glaber

L_kidneyMat @ ArrayExpress 3

GSM (GEO Sample) SRR (SRA Run ID) description
GSM752147 SRR306394 liver pupil Comparison

B D BID BB S
e il [l e il i

GSM752148 SRR306395 liver 4 years 1. aging (longevity)

A

i

GSM752151 SRR306398 kidney 4 years

[OeseeMaArt

GSM752152 SRR306399  kidney 20 years 2. hypoxia I;:ii‘\7e—rl—\‘/_|—;t http://www.ensembl.org/biomart/ oo mouse

GSM752153 SRR306400  brain pupil 1. liver 4years
GSM752154 SRR306401 brain 4 years 2. kidney 4years
GSM752155 SRR306402  brain 20 years 3. brain 4years

HNbrainMa HNkidneyMat > 899

‘ Future work
RSEM (RNA-Seq by Expectation Maximization '

- Further functional analyses of candidate genes deba
- More applications for secondary analysis of publicly
-> DEG Analysis using EBSeq -

available transcriptome data (RNA-seq)
https://github.com/bli25ucb/RSEM tutorial -~ | Licensed under CC-BY 4.0 ©<2018 HIDEMASA BONO (DBCLYS)

GSM752156 SRR306403 7 tissues mix
GSM752157 SRR306404 liver 4 years hypoxia

GSM752158 SRR306405 kidney 4 years hypoxia

GSM752159 SRR306406 brain 4 years hypoxia

HNIliverMat



mailto:bono@dbcls.rois.ac.jp
http://www.insdc.org/
https://doi.org/10.1371/journal.pone.0192136.s006
https://github.com/bli25ucb/RSEM_tutorial
http://www.ebi.ac.uk/arrayexpress/

