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H-InvDB Enrichment Analysis Tool (HEAT) is a new data-mining tool for gene set enrichment analysis based on comprehensive annotations of human genes in H-InvDB.
HEAT searches for H-InvDB annotations that are significantly enriched in a user-defined gene set, as compared with the entire H-InvDB representative transcripts. The advantage
of HEAT Is the wide variety of annotation items used for its analysis: chromosomal bands, InterPro functional domains, Gene Ontology terms, KEGG pathways, H-InvDB gene
families/groups, SCOP structural domains, subcellular localization predicted by using the Wolf-PSORT program, tissue-specific gene expression as defined in the H-ANGEL
database, and transcription factor binding sites in promoter regions based on JASPAR. HEAT accepts lists of human gene identifiers (IDs) including HUGO gene symbols,
accession numbers of INSD (DDBJ/EMBL/GenBank), UniProt accession numbers, Gene IDs, Ensembl Gene IDs, H-InvDB Transcript IDs (HIT) and Locus IDs (HIX), etc. Then, HEAT
converts the accepted IDs into HIX using the ID Converter System (http://biodb.jp/), collects various annotations of H-InvDB representative transcripts, and conducts statistical
tests by using Fisher's exact probability. The output of HEAT is a simple report of annotations commonly found among the query genes, which is very useful to grasp the property
of a particular gene set. HEAT is freely available at http://hinv.Jp/HEAT/search.php?lang=en.
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Gene-Set Submission Converted Gene List Results
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H-InwDEB Enrichment Analysis Tool (HEAT) is a data-mining tool for automatically identifying features specific to a given Below is the submitted gene 1Ds converted into H-InvDE release 6.2 representative transcripts. Push the Execute button Fnriched featifes
hurman gene set. HEAT searches for H-InvDE annotations that are significantly enriched in a user-defined gene set, as to find enriched features for this gene set. Go back to "Gene-3et Submission” to resubmit a gene set.
campared with the entire H-InvDE representative transcripts. This technigue is called gene set enrichment analysis No INPUT HIX HIT TR ! e 2
(GoEA), and is popularlty used in analyvzing results of microarray experiments. Fisher's exact probability is used in 1 PRARG HIX0003064 HITOO00T294E MNo. Feature Name Submitted All Representative P-value
statistical tests of HEAT. = More information = 5 TCE7L HE000921 1 HITOO02E3510 Gene-Set Transcripts
3 HIMFAA HI¥O015557 HITO00307 462 1 GO: 0003677 DNA binding 474 838/34511  3.45E7

_ regulation of transcription, ]
PPARG, TCF7L2, HNF4A, HHEX HE}’{ MU HITon37m 2 |GO: 0006355 DA dependent 414 1066 /34511 9.05E-7
s GO: 0043565 sequence-specific DNA binding 374 438 / 34511 0.00000805

A P ‘ 1) Input data \ A e o], Do YD Zane family: Steroid hormane receptar (IPRO01723) 214 46 /34511 0.0000104

CopyrightiC)2010 AIST and JBIC. All Rights Reserved. GO 0004679 ligand-dependent nuclear raceptor 514 45 /34511 0.0000113

Input Gene-3et (submit human gene 10s separating by spaces or commas)

activity

InterPro: IPROO1723  Steroid hormone receptar 214 43 /34511 D.0000113

Example (HU3O Gene Symbol): FRARG, TCFTLZ, HMF44, HHEX ‘ . \ | Zinc finger, nuclear hormaone
UPLOAD =B 4) Execute an aIySIS InterPro: IPROO1E23 racaptor-type 244 49 /34511 0.0000113
ID TYPE S0P g.391.2 Muclear receptor 214 49 /34511 D.0000118

Muclear hormane receptor, ligand-

| Submit GEHE-SEﬁjﬁﬁ??;ﬁgcTiU:n|%eEH|ﬂ 2) Select ID type InterPra: IPROO0S36 binding, core 274 50 /34511 0.0000123
i el (M1 G0: 0003707 steroid hormone receptar activity 214 51 /34511 0.0000128

A H-Inv protein 1D (HIF) InterPro; IPRODA94E  Tuclear hormane receptor, ligand- 204 51 /34511 0.0000128
N

LniProt Accession Number  Bgl, [Go 1o H-lnvDE] binding _ — _
= S0P a123.1.1 Muclear receptar ligand-binding domain 204 51 /34511 D.00007125

e el Al RIS Reearzt. InterPro: IPROT3088  Zinc finger, NHR/GATA-type 214 51734511 0.0000128
(500 0003700 transcription factar activity 314 BO3 /34511 0.0000210

N
N
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. D GO 0005534 hucleus 354 1354 £ 34511 0.000234
3) SU bm It embl Transcript [D
embl Gene D [References], [Go to H-1nvDB]

FLJ cOMNA clones (HGPD) Copyright(C)2010 AIST and JBIC. All Rights Reserved.
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Input gene list. HEAT accepts 15 types of public IDs. Check the converted gene list. HEAT automatically Get the result. Enriched features are listed In
converts submitted IDs into H-invDB locus IDs (HIX), In ascending order of P-value. The result list is also
order to utilize the annotation resource of H-invDB. provided in a downloadable text file.

X Application

A list of 3,947 genes that show differential expression profile between ES cells and early passage IPS cells *Result:742 annotations
(Ref.4, supplementary data) is analyzed with HEAT. The top 20 resultant features are shown. « CytoBand 11

*Gene family 85
No. feature P-value «Gene Ontology 129

occurrence In occurrence In
guery set background set

JASPAR: MA0003.1 TFAP2A 2096 / 3446 12567 / 34511  5.13E-207

JASPAR: MA0079.2 |SP1 2676 | 3446 18952 /34511  1.51E-187

JASPAR: MAO117.1 Mafb 1360 / 3446 8549 /34511  3.01E-90 *KEGG S0

JASPAR: MA0028.1 [ELK1 945 | 3446 5243 /34511  2.24E-85 SO 18

JASPAR: MA0O006.1 Arnt::Ahr 1114 / 3446 7099 /34511  7.66E-66 SOSUlL

JASPAR: MA0146.1 Zfx 1884 / 3446 14187 / 34511 2.79E-64 *Tissue-specificity 2

JASPAR: MA0039.2 [KIf4 1936 / 3446 14752 / 34511 8.85E-63 "WPSORT 6

JASPAR: MA0062.2 GABPA 802 / 3446 4785 | 34511 4.58E-56 'REFERENCES]

JASPAR: MA0104.2 Mycn 1206 / 3446 8203 / 34511 1.12E-55 1. Yamasaki C, Murakami K, Takeda J, Sato Y, Noda A, Sakate R, Habara T,

JASPAR: MA0259.1 HIF1A::ARNT 1454 | 3446 10729 / 34511 7.67E-48 Nakaoka H, Todokoro F, Matsuya A, Imanishi T, and Gojobori T (2009) H-

GO: 0003676 nucleic acid binding 307 / 3446 1336 /34511  8.54E-46 genes and transofpts. Nucleio Acids Research 35 (Datahase 1950): DAZ6.

GO: 0005622 Intracellular 356 / 3446 1785/ 34511 1.15E-38 D632. | | |

JASPAR: MAO1621 Eqgr1 760/3446  4941/34511  1BSE38  * AT I T Sl v ofmonn G Fuen S, Korneg KO

JASPAR: MAO147.1 Myc 1053 / 3446 7539 /34511 1.62E-36 Integrative annotation of 21,037 human genes validated by full-length

GO: 0008270 zinc ion binding 330/ 3446 1656 / 34511 0.82E-36 cDNA clones. PLoS Biology 2: 856-875.

JASPAR: MAOOL4.1 Paxs 688/3446  4523/345LL  7.20E-33  {enshTand Nakaoka M (ono wperink venagement System a0

GO: 0005515 protein binding 271/ 3446 1327/ 34511 3.74E-31 biological databases. Nucleic Acids Research 37 (Web Server Issue): W17-

JASPAR: MA0004.1 Arnt 1014 / 3446 7442 | 34511 1.70E-30 W22 (gkp355). | |

GO 0005634 nucleus 270 / 3446 1354 / 34511 2 65E-29 . Chin MH, et al. (2009) Induced pluripotent stem cells and embryonic stem

cells are distinguished by gene expression signatures. Cell Stem Cell

JASPAR: MA0OO056.1 MZF1 1-4 1247 | 3446 9663 / 34511 1.69E-28 5:111-23.

eInterPro 279
«JASPAR 44
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Biomedicinal Information Research Center (BIRC), National Institute of Advanced Industrial Science and Technology (AIST)
2-4-7 Aomi, Koto-ku, Tokyo 135-0064, Japan. URL: http://www.h-invitational.jp/idb/index_e.html
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