&M A M E AR
Taiwan Bioinformatics |nstitute
Core Facility

I-Shou Chang, Ping-Chiang Lyu
Chao A. Hsiung, Hsien-Da Huang, H. Sunny Sun

National Health Research Institutes, National Tsing Hua University,
National Chiao Tung University, National Cheng Kung University

SUNLab

Molecular Genetics & Bioinformatics



Supporting
NRPB and Life
Sciences

Cancer
research

TBI Core
Facility

Missions:

NGS data analysis

Infectious
diseases

Services
R &D

Statistical

Genetics
Highly heritable

. diseases
Computational

proteomics

|
ardiovascular diseases

Education and |

_ Tl‘alnlng and Metabolic Syndrome
Comparative |
Genomics and >
| toractomes Collaborative Neuronal
'\ Research Diseases

Structural

Bioinformatics Translational

Medicine

|
NRPB Resources b
Center .]

formatics

Applied Medical
Genomics




s{,—l‘ -
o e - a N
Taiwan Bioinformatics Institute
Core Facilityq,

| AboutUs |  Tools | Databases | Education |WebResources| Newsletter |  Help |

& * -

Coordination | Mew Versior pycleatide D) Syposium

Statistical gel GCG Applics pratein Datat| Workshop and Special Topics =

»

El]"f Computations Homology &3 strcture Dat, Tutarials

ﬁ;] Comparative g Sequence A FTP & D’[h&l’EﬁE On-line Resources
| Structural Bio| Phylogenetic Analysis A| Yideo Programs
'Hﬁli Anplied Medir Microarray Analysis 1 course

P repEpmadry Structural Analysis  spg g r s RS ARS8
BIEEE ) 8 1 Miscellaneous Tools REEE ) (2 fH HE 2011/08/17)

O] reEpsgEe Tools Download  fEEeEEEE ) (AMEHE
NTHU News
<+ Databases
CAPIH Comparative Analysis of Protein Interactions for HIV-1 [NHRI] — '--':--—'-__

|H[’I|§

z [ i‘l‘!ii’

CNVde A database of copy number variations across vertebrate

http://www.tbi.org.tw/ u

Molecular Genetics & Bioinformatics

=
£
T




TBI RN
B AR

1. 40FE T T B ~ 21FEE R ~ 1FESS AT
2. GCG, EMBOSS#}_E 7411517 H %5

* BEUUIRES
* ERa S

Molecular Genetics & Bioinformatics



Performances of E2 Core and
Bioinformatics Centers in Asia

., | Publications in total | E2 Core performs better than or
equally well with bioinformatics center
o 40 in Korea ( KOBIC) and in Singapore (BIl)
o - -
S 30 on publication and web tools
S e developments.
(b}
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Year
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Gene-Based Repetitive
Element Database

(GBRED)
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What is the HGP?
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What We've Learned Thus Far

“ ......the more we learn about the
human genome, the more there is to
explore.”




Repetitive elements

Copy Number

Class Length in Human Genome

Repetitious DNA
Simple-sequence DNA 1-500 bp Variable

Interspersed repeats

DNA transposons 2-3 kp 300,000
LTR retrotranposons 6-11 kp 440,000
Non-LTR
retrotransposons
LINEs 6-8 kp 860,000
SINEs 100-300 bp 1,600,000

E. S. Lander et al, Nature. 409: 860-921 (2001) SUN Lab
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Human genome composition

Alpha Satellite
Classical Satellite
2.07% 2 1%
Other Repeats Simple repeats

0.15% - 1.7%

Low Complexity
Repeats
1.30%

CpG Island
(Non-overlapping)

) Transpmns / \-057‘%

Robert A. ef al., Genome Res, 16: 157-163 (2006) SUN Lab
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Functional roles of repetitive
elements

- Repetitive elements are involved in genome
rearrangement and illegitimate recombination

Kreahling et al., Trends Genet., 20, 1-4 (2004)

- Serve as reqgulatory elements controlling the
transcription of nearby genes

- By acting as enhancers or promoters
Kondo,Y. et al., J. Biol. Chem. 278: 27658-27662 (2003)

- Provide alternative splicing sites and polyadenylate tail

: . " ] Makatowski , Gene. 259: 61-67 (2000)
- Via epigenetic mechanism
Eriko A. et al., Nucleic Acids Research. 35: 3383-3390 (2007)

- By carry the transcription factor binding site

Ting W. et al., Proc Nat! Acad Sci USA . 104 18613-18618 (2007)
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Objective

To construct a gene-based
repetitive element database to
provide all annotated repetitive
element information that are
associated with particular

gene(s)




Data sources

All sequences and annotated
information of human genes were
downloaded from Ensembl build
version 47

5000 bp - 5000 bpi
Transcript
5'UTR l Upstream flanking region

l 3'UTR l Downstream flanking region

SUNLab
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Database construction

Ensembl 47

Sequences from
different regions

Whole human gene
annotations

Gene numbers:33761
Transcript numbers: 57365

of individual gene

\ J

(version 3.1.4)

Annotations of

repetitive elements s U NLab
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NCKU GBRED & R

http:llwww.binfo.ncku.edu.tleBREDl
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GBRED &1

Element Database /

GRRED INTRODUCTION Septe)(er 22,2008

H%epaoe GBRED (Gene-Based Repetitive Element Database) i1s a
e dedicated database containing repetitive element information

fanual % A ﬁi x flanking all human genes, such as
Jﬁ$&i$ﬁ 2] ﬁ epeatMasker Repea tMasker ﬂ iR g R), and 3' untranslated region

s ermoreemenely that repetitive elements which
\CONTACT UsS located in these regions could regulate gene expression.
_ However, there is no systematical survey to analyze which kind
x\malI of repetitive elements prefer to locate in these regions and what
\ is the role about these repetitive elements. GBRED is trying to

VERSION

prox ide this information to users. You can click the query button

RepeatMasker version: 3.1.4 in rt panel to enter the information guerv svstem

Repbase version : 20070801 _
Last updated : 20080928 %ﬁ g‘é‘ﬁki % #'ﬂ ‘P NN a

; & Bioinformatics




GBRED # #F 4+ &\

) 7
-

_ | BREHFHRE
G e | R BRI
Homepage L, [r— UTR means untranslated region;
Query Region : jAll Flank u5000 means 5kb upstream
» Manaal Sy from franscription  start site;

R oesiracker 3UTR Flank d5000 means 5kb downstream
22 s Flank u5000 | from transcription end site.
;. [Flank d5000 [
) ) RepeatClas ke

CONTACT US =
® E-mail Subclass : [Allly]

VERSION : = .

— — , Gene Symbol *

RepeatMasker version: 3.1.4
Repbase version : 20070801
Last updated : 20080928 Chromosome (Default : All)

© 10 10160 (0506070

R RERER RS

Oa2a0Oa0=20x Oy OAl

[ Search| | reset|
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BRED #F/r&@

GBRED QUERY September 30, 2008

Homepage

Query h Region * (Al e Egﬁ iﬁﬁ ég
= Manual % ol"f.]:_ %
» R

® RepeatMasker

) ) RepeatClass * {All v| Select main class of
CONTACT US b
repetitive elemerd

SINEs
® E-mail Subclass @ |AlLINEs
LTR elements
g - DNA elements
VERSION Gene Symbol ¢ [Small RNA
Satellites
RepeatMasker version: 3.1.4 \Simple repeats
Repbase version : 20070801 Low complexity
) N Unclassified : Other
Last updated : 20080928 Cl S (D¢
i aR Unclassified : Unknow
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GBRED 3% % 1)

GBRED

Homepage
Query
= Manual

= RepeatMasker

CONTACT US

= E-mail

VERSION

RepeatMasker version: 3.1 4
Repbase version : 20070801
Last updated : 20080928

QUERY

Region : All =

September 30, 2008

RepeatClass ¢ | DNA elements

Subclass

element wheil ==
DNA

Gene Symbol DNA/AcHobo
DNA/hAT
IDNA/Mariner
DNA/MER1_type

Chromosome (ONA/MER1_type?

3 DNA/MER2_tvpe
ﬂ DNA/Merlin
DNA/MuDR

DNA/PiggyBac
DNA/Tc2

DNA/Tipl00
T 3
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GBRED 3 &1y

GBRED QUERY September 30,
Homepage _
Region : [All v
: ) RepeatClass All v
CONTACT US —
m E-mail Subclass : [Allfx]
'ERSION : : o | s ,
EERSED Gene Symbol * | Enter the gene symbol to search

RepeatMasker version: 3.1.4 relative repetitive element information. You can use the first few

Repbase version : 20070801 letters followed by * for a wildcard we'mh el g fof*.

Last updated : 20080928 Chromosome (Default : All)

AL B 84 4%
ETHAXEHEE

2 T
i B % R AT

fﬁmﬂeY@aoﬁoﬂb

A

O s Owdnd e2dodu©Ouds

) 0 = i f m
BN swnlla 'h‘l l)
O 70 m O O Oz 0O=20 x © v OAIl a

S h t = o i -
|£J E r Genetics & Bioinformatics



BRED ##F/r&@

GBRED QUERY
Homepage
Query Region : [3UTR |4

® Manual

m RepeatMasker

RepeatClass * LINEs

CONTACT US

® E-mail Subclass _'Lr;\"E CRl[VI

"ERSION = = i
YERSIO! Gene Symbol & |
RepeatMasker

version: 3.1.4
Repbase version : 20070801

Last updated : 20080928
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GBRED ﬁg{'\ @ (#41)

GBRED QUERY
Homepage
Oners Region : |3UTR I~

®m Manual
® RepeatMasker

Ro‘ln.\-a;-lr("g;'[;'-i v LINEs
.C'O‘\_TAC‘T US

= E-mail Subclass : [LINE/CR1fy]

"ERSION 24 . 1
YERSIO! Gene Symbol :

Chromosome (Default : All)

OO Ow O Oan O
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2 O x O v OAl

[ Search| | reset|

£ F3UTR
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GBRED #¥&# &

_~ AT — R AT R Y3 F A+

Vou have selected
M 1
+ chromosome 09 anual page

+ gene name is *

» regionis 3UTR
-_selected repeat is LINE/CR1 RERAEXES
Search Result /,/
Total: 9
/ Page:t‘l "
Gene_ID Gene_Symbol Description

ENSGO00000023318] TXNDC4 [Thioredoxin domain-containing protein 4 precursor (Endoplasmic reticulum resident protein ERp44). [Source:Uniprot/SWISSPROT;Acc:Q9BS26]
ENSG00000095203| EPB41L4B |Band 4.1-like protein 4B (Protein EHM2) (FERM-containing protein CG1). [Source:Uniprot/SWISSPROT;Acc:Q9H329]
ENSGO00000137038| C9orf123 |Uncharacterized protein C9orf123. [Source:Uniprot/ SWISSPROT;Acc:Q96GE9]
ENSG00000137073] UBAP2 |Ubiquitin-associated protein 2. [Source:Uniprot/SWISSPROT;Acc:Q5T6F2)
ENSG00000137135| C9orf100 |VAV-like protein C9orf100. [Source:Uniprot/SWISSPROT,Acc:Q8N4T4]
BDNF/NT-3 growth factors receptor precursor (EC 2.7.10.1) (Neurotrophic tyrosine kinase receptor type 2) (TrkB tyrosine kinase) (GP145-TrkB)
ENSG00000148053)  NTRK2 | By [source:Uniprot/SWISSPROT:Acc:Q16620]
ENSG00000148153| C9orf80 |[Uncharacterized protein C9orf80. [Source:Uniprot/SWISSPROT;Acc:QINRY?2]
ENSGO00000180471| C9orf31  |Putative uncharacterized protein C9orf31 (Protein MOST-2). [Source:Uniprot/ SWISSPROT;Acc:Q9NRJ2]

ENSG00000203987 CDNA FLJ46557 fis, clone THYMU3039846. [Source:Uniprot/ SPTREMBL;Acc:Q6ZR86]
I Page 1 Pages 1 ( Total Data 9 ) .
|

L
\ New Query \

Ensembl A% 4t & ARG LRERR
EBE %% > ¥R

BRiFsHta Tk SUNLab
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GBRED # #

Vﬂn

ERFHRMSTRAERF R EHN A
EREFIHEARMANTER

You have selected
gene name is *
« regionis 3UTR

- selected repeat is LINE
esu

earc

/95?1/

p Manual page

FIH AT R &R REFAAMA

Next

/

Total: 144
Page:1/5

Chromosom

Gene_ID

iGene_Symbol

Description

1

ENSG00000006555

TTC22\

Tetratricopeptide repeat protein 22 (TPR repeat protein 22). [Source:Unipro/ SWISSPROT,Acc:Q5TAAQ]

1

ENSG00000009790

TRAF3IP3,

ITRAF3-interacting JNK-activating modulator (TRAF 3-interacting protein 3). [Source:Uniprot/SWISSPROT;Acc:Q9Y228]

1

ENSG00000057252

SOAT1 \Sterol O-acyltransferase 1 (EC 2.3.1.26) (Cholesterol acyltransferase 1) (Acyl coenzyme A:cholesterol acyltransferase 1)

{ACAT-1). [Source:Uniprot/SWISSPROT;Acc:P35610]

ENSG00000077157

PPP1R12B

otein phosphatase 1 regulatory subunit 12B (Myosin phosphatase- targeting subunit 2) (Myosin phosphatase target subunit 2).
[Source:Uniprot/SWISSPROT;Acc:060237]

ENSG00000097033

SH3GLB1

SHB domain GRB2-like protein B1 (EC 2.3.1.-) (Endophilin-B1) (Bax- interacting factor 1) (Bif-1).
[Source:Uniprot/ SWISSPROT;Acc:Q9Y371]

ENSG00000117597

C1orf107

Digestive organ expansion factor homolog. [Source:Uniprot/SWISSPROT;Acc:Q68CQ4]

ENSG00000118473

SGIP1

SH3-cantaining GRB2-like protein 3-interacting protein 1 (Endophilin- 3-interacting protein).
[Source\Uniprot/ SWISSPROT;Acc:Q9BQI5]

el e Bl

ENSG00000133065

SLC41A1

pd

solute ca?{i er family 41 member 1 [Source:RefSeq_peptide;Acc:NP_776253]

Ensembl A 3% 4 &
AR %K% > ¥

BAF 3 4 Bt

F2 36 ATTC22 % B & 5]+ -
HRARGRUARSAR G
Féa T oM

kUN Lab
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R H#¥iaFH

Ensembl £ 4% Tk || AEEXME ERNEERERR

4 Z Ensembl 49 35
Gene Content

Gene ID ENSGOO000006555

Gene Symbol TTCZ22
Description  Tetratricopeptide repeat protein 22 (TPR repeat protein 22). [Sourcé:Unipro_t{ SWISSPROT; Acc:Q5TAAD]

Strand -1 — ké&ﬂ%% éﬂé‘ﬁl&i%
Biotype protein_coding - _ % H&
Gene Location  (;omosome 01 location 55019504-55039459 Please select the transcript ID for further information.

Transcript ID Transcript start Transcript end

TIanseipl = by oT00000371274 55022813 55039459

New Query ;& E] If] ﬁg

s B B AT R A B ARAREREABME

N |
tr;a;?;g; e@f:%sm;?;: SUNLab
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RLEREE

Transcript

LTR elements

Transcript ID Transcript start Transcript end
ENSTO0000371274 55022813

55039459

Graph Table -

ENST00000371274 |

THEMFFHME

P % 4F By transcript |

Legend -Description of repetitive elements

Simple repeats

| |
LINEs DNA elements Satellites
| E— | E—
3UTR Length: 994bp |
- IEEE——— E—
Query Region Matich Type
47.112 C
588..713 C

FARMEF T
&R e &

THRMRFINHE
2|48 7 6y iE
A% 2% 8 Ak

Unclassified: Other

Graph

Transcription
Start site

Repeat Name

L3
L3

New Query

SR EAM
FF- 5 ) 4 #4

ID

KR 8 &R ERR
R0 F AN 5

EHRMNAT]
oL &

4435.4368
4347.4209

Repeat Class
LINE/CRI

LINE/CRL

FAMFTIHEZ
s GRS E
u 19 E=CE N
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GBRED

/ >ENST00000371274|3UTR|588..
713
CTCACTGTCTCTTGATGCAGTC
CACTGCATAGTCATTCAGCTCT
GCAAGTTACACACTTAGGTGA
GTTCTGCCTCCTGCTAGCTTC

Transc

- B#&5I&

BERBYIPHEAMST 0T
fastats X, T #&E A+ 7

> - ENST00000371274

Description of repetitive elements

lassified: Other

CCGCACTGGTCCCAGACCTGC

LINEs
[E—

3UTR Leng

S!u??g f{lezgion Matclé Type
o B~ 231
ERBA T
AR AL E

CTCCTAGAGCCCACACAGA /-

Transcription
Start site

Graph
Repeat Name Repeat Class Hit Region
L3 LINE/CRI 4435.4368
L3 LINE/CR1 4347.4209
New Query

SUNLab
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Visitor counts
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info " o DR RGO

NCKU B|mr_1fommnf5 Center ‘ g9

Gene-Based Repetitive Element Database

GBRED INTRODUCTION

GBRED (Gene-Based Repetitive Element Database) is a
Homepage dedicated database containing repetitive element information
Query which focus on the sequences flanking all human genes, such
= Manual

as 5' untranslated region (5'UTR), and 3' untranslated region

. Reposfhaasces (3'UTR). Recent articles imply that repetitive elements which

located in these regions could regulate gene expression.

CONTACTUS However, there is no systematical survey to analyze which kind
® E-mail of repetitive elements prefer to locate in these regions and what
is the role about these repetitive elements. GBRED is trying to

VERSION provide this information to users. You can click the query

_ button in left panel to enter the information query system.
RepeatMasker version: 3.1.4

Last updated ' 20120905
Counter : 517
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molecular uenetics & Bioinformatics




.u\ ,.....




