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. Functional Enrichment

B Enrichment Analysis

Why we need enrichment?

Many functional nodes would be gathered and
overlap 1f just annotate genes/protewns directly,
which may puzzle researchers. So we hope to
filter and screen 1t to aclueve more

significative functional nodes.

How to achieve enrichment?

® Fisher’s exact test
® Cumulative supper hypergeometric test
L]

Proc Natl Acad Sci U § A, 2005 Oct 25;102(43):15545-50.

Gene set enrichment

nalysis: A knowledge-based

approach for interpreting genome-wide

expression profiles
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PDLVED:

Home

DAVID »eszswn

Start Analysis Shortcut to DAVID Tools  Technical Center | Downloads & APIs
Overview

The Database far Annctation, Visualization and Integrated Discovery
IDAVID) provides a comprehensive set of functicnal annotation tools for
investigaters to understand the biclegical meaning behind large lists of
genes. These toals are powered by the comprehensive DAVID
Knowledgebase built upon the DAVID Gene concept which pulls together
multiple sources of functicnal annotaticns. Far any given gene list, CAYID
tools are able te

Identify enriched biological themes, particularly GO terms
Ciscaver enriched functional-related gene graups
Cluster redundant annotation terms

Visualize genes on BioCarta & KEGG pathway maps
Cisplay related many-genes-to-many-terms on 2-D view.
Search for ather functicnally related genes not in the list
List interacting proteins

o S - R I

Explore gene names in batch

DAVID Bioinformatics Resources
Laboratory of Human Retrovirology and Immunainformatics (LHRI)

Term of Service About DAVID About LHRI

Hot Links

P® Multiple positions available in LHRI ¥

The Laboratany of Hurman Retroviralogy and Immunainfermatics [LHRI) has
collaborated with the National Institute of Allergy and Infecticus Dissases
(MIAID) and supported NIAID clinical trials for patients infected with HIV
mutants resisting anti-retroviral therapy. LHRI has isalated the multiple-class
drug-resistant (MDR) variants fram patients and characterized each variant's
drug sensitivity and infectivity. The study aims to define salvage therapy and
develop novel therapy ichemothearapy and immunatherapy). During the
investigation, LHRI has characterized the emergence of novel mutations on
drug susceptibility and viral replication. LHRI is a pioneer in researching the
anti-viral cytoking, Interleukin-27, DMA-repair protein (Ku70)-mediated
innate immune response against HIV and ather virus co-infection, and nowvel
subsets of immune cells. LHRI maintains the Database far Annatatian,
Visualization and Integrated Discovery { DAVID ).



Hom= | Start Analysis Shortcut i

List Background

Upload Gene List

Step 1: Enter Gene List

HEE

Step 2: Selact Idantifier

AFFYMETRIX_IFRIME_IVT_ID ~

Home | Start Analysis

Gene List Manager Homo sapiens{14)

Select Species

- Us= All S

Homo sapiens(14) List Manager Help

Select Species

Select List to:
List Manager Help

Remove | Combine

| Show Gene List

Select List to:
Rename

Combine

Show Gene List

Annotation Summary Results
I.
14 DAVID IDs

Check Defaults Clear All

Current Gene List: List_1

Current Background: Homo sapiens
Disease (2 salected)
Functional_Annotations (& selected)
Gene_Ontology (3 selected )
General_Annotations (D selected)
Interactions (1 selected)
Literature {0 selected)

Pathways (3 selected)
Protein_Domains {4 selected)
Tissue_Expression (0 selected)

= ¥Red annctation categories dencte DAVID defined dafaults™ ¥

Combined View for Selected Annotation

Functional Annotation Clustering

Functional &nnotation Chart

Functional &nnotation Table




Metascape
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Step €3
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Uplaad File Formaeat
Eincge LISt

xlsixlss .L .nsv.}_ .txt.i.

FUIE e LIt
slsmisxd oevd bt
Salect Columng in vaur Excel file.
Test Upload
Gena| Type:Gena D] ¥ single list
First raw used as column hesdar. 3 gene lists

Test [dentifiers

Gena Symbol Kt
Raf=eq
Entrez Gene 1D

Crpticnal if you anly consider human species in vour study.
Input as species: Ay Species ¥

Analy=sis a5 SpaCIas: H_gapians (121) v

Tools » Aot '

£ Data updetad monthly (detsilad updata rapart). YWa
sarva fresh analyseas!

W Coda Felesse History

W 2027-12-758 Ralaasa MZEia.

W 2027-02-07 Include STRIMG, EggMag. WikiPathways.
W 2378-11-17 Includa DisGaMET, TRRUST, HPO,
PaGenBasa, L1000 Cne:
W 2077-03-75 Include CORUM, rearchitect GPEC bata.
W 2077-1-5 Triple tha size of PPl datsbaze!

W 7078-11-2 Support madal arganisms and PP analysis!
W 2076-1-4 Launch af the matz-analysis feature.

W 2075 92-8 First Metascape applicstion [link]

W 2075-10-5 Launch of metazcepa.org at WCSD.

Meszage Board

W 202{-08-08 MSBio registration taol was braken aftar
migration, fised.



Metascape

Bar Graph Summary Figure 2. Network of enriched terms: (a) colored by cluster ID, where nodes that sh

containing more genes tend to have a more significant p-value.
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Figure 3. Protein-protein interaction network and MCODE components identified i

Zhou et al., Metascape provides a biologist-oriented resource for the analysis of
systems-level datasets. Nature Communications (2019) 10(1):1523.
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 Uniprot

* NCBI

* Gene card

NREHRAMARNDTHELFENE, HEERUnprotBIEEENISENEERE, BEEA]
A& A ITRENEBEHE, UREFRNARENESERTFENED, HEHRRNY
gaEINFE, REEEIEELH, SFHEANCB, FAREEXHYEF, SEFESEMENER
ML

Taxonomy - Homo sapiens (Human) seecies)

M 2 p to 5 Format
Mnemonic *  HUMAN
Taxon identifier © 9606
Scientific name : Homo SE:DIE ns

UniProtkB (196,200)

?ﬂ Reviewed (20,396}

| Siise-prot
_ Taxonomy = [ * Homo
TrEHEL!JLnrewewed v navigation © || |Choose one ¥ 1All lower taxonomy nodes [2)

L L P Ly wwmm moam

https://zhuanlan.zhihu.com/p/368209990



Uniprot =:@. smass. nesse aunres
https:.//www.uniprot.org/

UniProt_3
L 1]
BLAST align Retrieve/ID mapping Peptide search SPARQL HE|-|;| I:ur-lt..a:;ﬂ;
UniProtKB 2022 02 results
»®

UniProtkKB consists of two sections:

The UniProt Knowledgabase {UniProtkB) is the cantral hub for the collaction of functional

[
.1 Reviewed (Swiss-Prot) - M Il otated
H sEmE Bk ) ety infarmation on proteins, with accurate, consistent and rich annotstion. In addition to

REEIIZ‘.\I'E!E with information extracted from literature and curator-avaluated computzational capturing the core data mandatory far each UniPratKB entry {mainly, the amin acid
SNSIYSIS. saquenca, protein name or description, texonamic data and citation informzation], a=

much annetation infermation as possible is addad.

Unreviewed (TrEMBL) - Computationally analyzed

e e st [ el S e @ Help D UniProtkB help videa Cther tutorials and videos o Downloads

Filter h'}."‘ & Download # Calumns 11t 25 of 557 p Show 25 e
[

M Reviened (9 ﬂl

Swizs-Prot O P37802 TaGL2 HUMARK HI Transgelin-2 TAGLMNZ KIAAD120, COABPOO3S  Homa sapiens (Human)

Unreviewed [548)

TrEEL [ Qewwad TAGLZ_MOUSE ﬁ Transgelin-2 Tagln2 Kiaz0120 Mus musculus (Mouse) 199

POFJL”EIF Grganisms [ Q5XFEA TAGLZ RAT ﬁ Transgelin-2 Tagin2 Fattus norvegicus (Rat) 194



UniProtKB - P37802 (TAGL2 HUMAN)

Display O Help video % BLAST = align  EYFarmat ' Add to basket (3 History

En

g F'rnteinl Transgelin-2
Publications Gene TAGLN2
Feature viewer Organism I Aame sapiens {Human)

Feature table I ﬁ ) .
Status | &8 Reviewsd - Annotation scord @E@®E ) Fxperimental evidence at protein level’

# add a publicatian

"% Feadback

~ Function:
I
GO - Molecular function®
I MNames & Taxonomy
2 cadherin binding # Source: BHF-UCL -
l Subpellular location
T — Complete GO annotation on Quickico ...
GO - Biological process*
FTM § Processing 4 P
’ v epithelizl cell differentiation # Source: UnIProtyBE -
Complete GO annctation on QuickGo .,
Enzyme and pathway databasas
Fatieaylommenst  PA7E02
l Fally 2 Loz Reactome’  R-HSA-114608, Platelet degranulation

Sequences (2+) Signalink’  P37802




DY Help videa

Display
Entry

Publications
Faatura viewer

Feature table

Mome

Names & Tawonomy

)

ubcaiuliar lncation
Pathology & Elotech
FTM / Procesaing

Expresaion

Family & Donmalins

Sequences {2+

5,

Imiliar proteing

-
_
G

bR
neXtPract
WEUPathDR!

004534, gene
Mx P37802
HostDE: ENSGO00001587 10

Subcellular location

UniFrat annctation

O artareatic anskntan
O P! @nlalan

Souroe: SaizsBiuPics

G2 Cellular component

Cytoskeleton
& oytoskeleton # Sourcer GO_Centrzl -

Cytosaol
w cytosol # Source: Reactome

Extracellular region or secreted
& extracellular exesome # Source: UniProtkE =
& extracellular region # Saurce: Reactome

Other locations
- vesicle # Scurce! UnIFretkE -

Complets GO annetation on Quickz0 ...




Display Helpvideo Interaction:

Entry Binary interactions*
Publications P37802 has binary interactions with 5 proteins
Faatura viewsr Filter
Subcallular location Diseases _
Feature table Seac . | Seac. v| _Clear |
MNome
zZ = -
iizit
32 = % % %
MNames & Taxonomy il T = T =
i} 1 |:|:|I [
gI=ZZ T
Pathology & Blotech T:h.GLE_HUMA.hI
GLAFT FILMAM
AL FIURAARM [ ]
Expression TWH2_HURAR
FIDY FIIRAARM [ N |

Inferaction

a

a

= Hide details
' F37802
Ak

e

oo rerenie: |

Family & Domalns

ACTE |Pe07O5] 3 EBI-1056740,EBI-353544
DMM2Z - isoform 2 [PSOST0-2] 2 EBI-1056740,EBI-10968534

EMHART [ CETRRA % FRI-TARATAN FRT-1111M431

BOUEnCEs (2+)




NCBI| =zzasus

www.ncbi.nlm.nih.gov

Resources [~ How To [~ Zhangchenmd My NCB|  Zign Out
Pratein | Protain v | TAGLNZ
Craale alarl  Acdvanosd Heln
o COVID-19 Information [ X |

Publlc health Information (GOG) | Research Informatlon (MIH) | SARE-CoV.Z data (NCEI] | Freventlon and treatment Infermation [HHS] | Espatiol

Epecles Summarny « 20 por page = Sorl by Default onder - Send o= Filter your results:
Anlnale 55

Frodlels |I*I:;| .I Al [EE]

Cuslomize . Baclaria {0}

Source databasas Relatad Shucturas (71
Pt | s e GENE Was this helpfulz | Wb | FafSaq (10E)

. Manage Flters
Custamize .. ;

TAGLMZ — transgelin 2

CUSOMT Fange. .. - Results by taxon -

Also knowwn as: HATTES

Molecular welght

Gene D 2407

Cusman range. . - -
HalSedq franscrpts (3] Rei=ag profeins (3)  Pubhad (119) Find related data

Releaze date Database: | Seloct *u'

Ciustanm range. .. Ortheoloogs Caararme Dala Wiewar BLAST Diowrilozad

Revizlon date
CUsnm randge. .



TAGLNZ transgelin 2 [ Homo sapiens (human) ]

Gane [0 8407, updated an 13-Feb-2022

“* Summary

Official Symbaol
Official Full Mame
Primary source
See related

Fene type
RefSeq status
Organism

Lineage

Al known as
Summary

Expression
Qrthologs

»

TAGLMZ provided by HGHG

brarsgelin @ provided oy HEGNG
HEMCZHGMC: 11554

Ersambl ERSGE0IN00T 5ATI0 MM £4634:
pralain coding

REVIEWED

Homo sapiens

Eukaryola; Melaros; Chomdala: Craniala; Yarlebrala;, Eutelenstomi; Mammalia; Euthariz; Euarchonloglires; Primates:
Hagplorrhini; Sataning Hominidae, Homea

H& 7SS

X, Download Datazets

The prolein sncodsd by this gane is similar 1o e protein ransoaling which is ons af tha earlies! markars of diffarentiated
smcoth muscle. The spacific functior of this pratzin nas not vet bean determined. although s thoughit o Be a tumes
suppressor Mulliple iranscipl varianls eneading diferant isclomes have besn loourd far this gene. [provided by Hef3ag, Mar
2017

Liiguitous exprassicn in lung (RPEM 258 2], stamach (RFEM 231.0% and 25 other tizswes Soo mora

mouss Al

Try the new Gene table
Try the new Transcript table

Table of contants

Summany

CRIemic contet

GENETIC regions. ransciats, and products
Exprassion

Sibincraphy

Phanclypas

Warialion

HIN-1 interactianz

Inferactions

ereral gene informatian
fdarkers, Resled sseudogeneis), Polenlial
wadlhrough, Slone Mames, Homooogy, Gene
Crnlology
General pratin infanmation
GBI Refarence Sagquences [Refog)
Relates] sequences

Addilioral links
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1. Transgelin-2 in Multiple Myeloma: A New Marker of Renal Impairment?
Woziwodzka K, et al. Molecules, 2021 Dec 23. PMID 35011306, Free PMC Article
2. Downregulation of transgelin 2 promotes breast cancer metastasis by activating the reactive oxygen species/nuclear factor-kB signaling pathway.
Yang L, ef al. Mol Med Rep, 2019 Nov. PMID 31485630, Free PMC Article
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5. Transgelin 2 overexpression inhibits cervical cancer cell invasion and migration.
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See all (119) citations in PubMed

See citations in PubMed for homologs of this gene provided by HomoloGene
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TAGLNZ Gene - Transgelin 2

Protein Coding (cco1mi5as1a @ ; cifts: 40 @) S oSy

Follow Sene # 2% |

Phenctype Search |

Jump to Aliases Disorders Domains Drugs Expression Function GENMTMics Localization Crthalogs
section Faralogs Fathways Froducts Froteins Fublications S0Urces Summaries Transcripts Variants
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Summaries for TAGLN2 Gene

Entrez Gene Summary for TAGLN2 Gene (4

The protein encoded by this gene is similar to the protein transgelin, which is one of the earliest markers of differentiated smooth muscle. The specific function of this protein has not yet
been determined, although it is thought to be a tumor suppressor. Multiple transcript variants encoding different isoforms have been found for this gene. [provided by RefSeq, Mar 2013]

GeneCards Summary for TAGLN2 Gene

TAGLNZ (Transgelin 2) is a Protein Coding gene. Diseases associated with TAGLNZ include Barrett's Adenocarcinoma and Maxillary Sinus Cancer. Among its related pathways are Respanse

to elevated platelet cytosolic Ca2+. Gene Ontology (GQO) annotations related to this gene include actin filament binding. An important paralog of this gene is TAGLN3.

Gene Wiki entry for TAGLN2 Gene (¥

Additional gene information for TAGLN2 Gene

HGNC (11554) NCBI Entrez Gene (8407) Ensembl (ENSG00000158710) OMIM @ (604634) UniProtkB/Swiss-Prot (P37802) Open Targets Platform(ENSG00000158710)

Alliance of Genome Resources

Drugs & Compounds for TAGLN2 Gene

Products: Drug products for research

(1) Drugs for TAGLN2 Gene - From: DrugBank @

Filter: (Tresul) Options «
Name Status
Artenimol 23 Approved, Experimental,

- Investigational 2>

Disease Links

MalaCards Medline Plus

Group

Pharma

Role
Target, ligand

Mechanism of Action

Clinical Trials

g
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Allases Dizonders Damalns Drugs Expresslon Fumnctlon GEenomlss Locallzation orthalogs -
Paralons Pathways m Proteins Publications Sources Summarias Transcripts ariants
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1. Systematic mapping and functional analysis of a family of human epididymal secretory sperm-located proteins. (PMID: 20736409) Li J ... Liu Y Molecular & cellular proteomics : MCP
207034

2. Tissue proteomics reveals differential and compartment-specific expression of the homologs transgelin and transgelin-2 in lung adenocarcinoma and its stroma. (PMID: 19848416)
Rho JH ... Wang JY Journal of proteome research 2009 3 21

3. The DNA sequence and biological annotation of human chromosome 1. (PMID: 16710414) Gregory SG ... Prigmore E Nature 2006 3 4

4. The status, quality, and expansion of the NIH full-length cDNA project: the Mammalian Gene Collection (MGC). (PMID: 15489334) Gerhard DS ... MGC Project Team Genome
research 2004 3 4

5. Exploring proteomes and analyzing protein processing by mass spectrometric identification of sorted N-terminal peptides. (PMID: 12665801) Gevaert K ... Vandekerckhove J Nature
biotechnology 2003 3 4
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A non-exhaustive list of commonly used molecular interaction networks

Network

BioGrid  [12]

GeneMania [13]

HTRIdb  [14]
HPRD [15]

IntAct [16]
12D [17]

Reference Description

Curated resource integrating protein, genetic, and
phosphorylation interaction data from publications

Uses an algorithm to determine association strength
based on publicly available data for protein and
genetic interactions, pathways, co-expression,
co-localization, and protein domain similarity

Network of interactions between transcription factors
and target genes

The first comprehensive human protein—protein
interaction network
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Human
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Curated resource for all types of molecular interactions Many

Integration of known and predicted protein—protein
Interacons

Protein—protein interactions, experimental and
predicred

6

=>2000




STRING =aztsmosasss

LOGIN

LOGIN

Search Download Help My Data

Wk

CLE

)
L
;
k"

k' AN
ey

@ Viewers > [PLegend w| {f Settings > L Analysis » BB Ewports » & Clusters > @ More @ Less

Modes:

Wetwork nodes repressnt proteins Mode Color Mode Content

e D o D o o v o | P -
SONCE (S0NGNTES OF BAST IRansiahiond)

Tian e

ST T0 STciine 05 BmaeaT or predivied




