Gene-Based Repetitive
Element Database (GBRED)
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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

Class Length

Copy Number
in Human Genome

Repetitious DNA
Simple-sequence DNA 1-500 bp
Interspersed repeats
DNA transposons 2-3 kp
LTR retrotranposons 6-11 kp

Non-LTR retrotransposons

LINEs 6-8 kp
SINEs 100-300 bp

Variable

300,000
440,000

860,000
1,600,000

E. S. Lander et al, Nature. 409: 860-921 (2001)

SUNLab

Molecular Genetics & Bioinformatics



Human genome composition

Alphg g.%eallita Classical Satellite

2.1%
Other Repeats Simple repeats
0.15% 1.7%

Low Complexity
Repeats
1.30%

CpG Island
(Non-overlapping)

/-

Robert A. et al., Genome Res. 16: 157-163 (2006) = UN l—a b
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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 requlatory elements controlling the
transcription of nearby genes
- By acting as enhancers or promoters
- Provide alternative splicing siteskatd oalyadarmy brs ersheitecz (2003)

- Via epigeneﬂc mechanism Makatowski , Gene. 259: 61-67 (2000)
- By carry the transcription faftdf BINTHg eftie=" 3 3633390 (20

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 bp
Transcript
5 UTR . Upstream flanking region

. 3'UTR . Downstream flanking region
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Database construction

Ensembl 47

Sequences from

Whole human gene dif ferent regions of

annotations

Gene numbers:33761
Transcript numbers: 57365

individual gene

\ )

(version 3.1.4)

Annotations of

repetitive elements §3 s UN La b
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NCKU GBRED # A

http:Ilwww.binfo.ncku.edu.tleBRED/
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INTRODUCTION Septegfber 22. 2008

GBRED (Gene-Based Repetitive Element Database) is a

dedicated database containing repetitive element information

& A ﬁk‘. kRe eatMaSker flanking all human genes, such as
Hi*&i#ﬁ' H ﬁ tepeatMasker  —— 45_] H&p g [R). and 3' untranslated region

ro—orrer—reever—erreree—rrrply that repetitive elements which

\CONI‘ACT US located in these regions could regulate gene expression.
_ However, there is no systematical survey to analyze which kind
R of repetitive elements prefer to locate in these regions and what
is the role about these repetitive elements. GBRED is trying to
VERSION

p1 ovide this information to users. You can click the query button

ft panel to enter the information guerv svstem

RepeatMasker version: 3.1.4

Repbase version : 20070801 X
Last updated : 20080928 FIEEBRALEY ﬁ'ﬂ NN a
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GBRED ¢ &1

BEMIH B RS
GBRED QUERY 28 1
| sarss

Homepage

Regi L p————— - UTR means untranslated region;
Query egion ¢ [All MMD' Flank u5000 means 5kb upstream
= Manual SUTR from  transcription  start  site;

3UTR
Flank u5000
Flank d5000

Flank d5000 means 5kb downstream
from transcription end site.

™

m RepeatMasker

. RepeatClas
CONTACT US

= E-mail Subclass |ill|ﬂ

VERSION Gene Symbol ¢ |

RepeatMasker version: 3.1.4
Repbase version : 20070801

Last updated : 20080928 Chromosome (Default ¢ All)
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GBRED

Homepage
Query

= Manual

®m RepeatMasker

CONTACT US

m E-mail

VERSION

RepeatMasker version: 3.1 .4
Repbase version : 20070801

Last updated : 20080928

QUERY

Region ! [All v

< |

RepeatClass ¢ jAll

repetitive elemer=
SINEs

|Al[LINEs

LTR elements

DNA elements

Small RNA

Satellites

Simple repeats

Low complexity

D‘anlassiﬁed ! Other
Unclassified : Unknow
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Gene Symbol :
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Select
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GBRED ¢ &1

GBRED QUERY September 30, 2008

Homepage

Query Region @ |All B
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i . RepeatClass ¢ [DNA elements —B
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element wheil o \

VERSION e iy

RepeatMasker version: 3.1.4
Repbase version : 20070801
Last updated : 20080928

Gene Symbol DNA/AcHobo
DNA/hAT
DNA/Mariner
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GBRED ¢ &1

GBRED

Homepage
Query
= Manual

m RepeatMasker

CONTACT US

m E-mail

VERSION

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

QUERY
Region : [All |~]
RepeatClass ¢ [All |~

Subclass : [_All[:]

Gene Symbol * Enter the gene symbol to search

relative repetitive element information. You can use the first few

letters followed by * for a wildcard search. e.g.fgf*
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GBRED ¢ F 1

GBRED Ql]E RY September 30, 2008
Homepage _
Query Region : |3UTR 2

m Manual

m RepeatMasker

i - RepeatClass ! |LINEs IL
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= E-mail Subclass : |LINE/CR1[y]

YERSIOD Gene Symbol :

RepeatMasker version: 3.1 .4

Repbase version : 20070801

Last updated : 20080928 C }1101 1wosome (Default ¢ Al

mﬁ

ﬁ E‘E R L
| o
Eg ﬁ OwO®BO™®

@®

Sﬂ)ﬁ

O

;gg

4™ : - T
o] © 2 ® n O 2@ x ® v Al
UNLab

ilar Genetics & Bioinformatics



GBRED # F 1@
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VERSION

RepeatMasker version: 3.1 4
Repbase version : 20070801

Last updated : 20080928
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GBRED # # &

L

You have selected

» chromosome 09

- gene nameis *

* regionis 3UTR

- selected repeat is LINE/CR1
Search Result e a——

AT — R AT B 4 F R AF

Manual page

AREXES

——

Total: 9
Page: 1/1

Gene_ID Gene_Symbol

Description

ENSG00000023318[ 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]

ENSG00000137038| 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 |1 ) [Source Uniprot/SWISSPROT-Acc:Q16620]

ENSG00000148153| C9orf80 |Uncharacterized protein C9orf80. [Source:Uniprot/ SWISSPROT;Acc:Q9NRY2]

ENSG00000180471| C9orf31 Putative uncharacterized protein C9orf31 (Protein MOST-2). [Source:Uniprot/ SWISSPROT Acc:Q9NRJ2]

ENSG00000203987 CDNA FLJ46557 fis, clone THYMU3039846. [Source:Uniprot/'SPTREMBL Acc:Q6ZR86]
l Page 1 Pages 1 ( Total Data 9 ) o
| h T

\
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GBRED # # &
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You have selected
* gene nameis *
- regionis 3UTR

- selected repeat is LINE

ICRT |

Manual page

Sl A R &8 REIMNAER

Search Result

/

Next

///

I

Total: 144
Page:1/5

hromosom 2

Gene_ID

Gene_Symbol

Description

1

ENSG00000006555

TTC22

5

Tetratricopeptide repeat protein 22 (TPR repeat protein 22). [Source:Uniprot/SWISSPROT Acc:Q5TAAO]

1

ENSG00000009790

TRAF3IP3

TRAF 3-interacting JNK-activating modulator (TRAF3-interacting protein 3). [Source:Uniprot/SWISSPROT;Acc:Q9Y228]

1

ENSG00000057252

SOAT1

rol O-acyltransferase 1 (EC 2.3.1.26) (Cholesterol acyltransferase 1) (Acyl coenzyme A cholesterol acyltransferase 1)
(AGAT-1). [Source:Uniprot/ SWISSPROT;Acc:P35610]

ENSG00000077157

PPP1R12B

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

ENSG00000097033

SH3GLB1

SH3 domiain 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-containinglGRB2-like protein 3-interacting protein 1 (Endophilin- 3-interacting protein).
[Source:Uniprot/ SSPROT;Acc:Q8BAQI5]

ENSG00000133065

SLC41A1

solute carrier family\41 member 1 [Source:RefSeq_peptide,Acc:NP_776253]

i

‘Ensembl ittty & B
SR 0 BB UUBRITH
% o

e b ATTC22 K B A 5]+ » B %
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)
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Ensembl X B 3% » T2 & EAREXEE

Z Ensembl &8 3%

Gene ID ENSGO0000006555

Gene Symbol TTC2Z2

Description Tetratricopeptide repeat protein 22 (TPR repeat protein 22). [Source:Uniprot/SWISSPROT; Acc:Q5TAAD]

Stand -l T AARRRR MM ERRREE R

Biotype protein_coding

Gene Location  };omosome 01 location 55019504 -55039459

Transcript ID Transcript start Transcript end

TranscHibl ¢ 6100000371274 55022813 55039459

sb i B 7 B A #9transcripts
RTRETEANF T
BH

ARNELZRERR

Gene Content

Please select the transcript ID for further information.

New Query i E] Ij] ﬂé

ARAEREBENME
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THEMFIHET

FAMRFIAEHBBRIAR
ERKE | pri€3E sy transcript ID

Transcript ID Transcript start Transcript end

Transetibt - ¢ yo100000371274 55022813 55039459
Graph Table { ENST00000371274 AR & ERREXEARFIFE
| | B ERMRF T
Legend -Description of repetitive elements .
LTR elements Simple repeats Unclassified: Other I Tr ’1115(.‘1 IpthIl g :
. == E— T Start site -
LINEs DNA elements Satellites J

— § R rFr

3UTR Length: 994bp
Graph ﬁﬁ

=i L
Query Region Maich Type Repeat Name Repeat Class Hit Region
47.112 B L3 _ LINE/CR1 4435,.4368
588..713 C L3 LINE/CR1 , 4347..4209
New Query

' ] 28 ] ;X3 | | %,
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GBRED - E %% %

LREPHEAMFT 0 TR
fastats X T & H 7]

/>ENST00000371274|3UTR|588..713\

CTCACTGTCTCTTGATGCAGTCCAC

TGCATAGTCATTCAGCTCTGCAAGT |, _

TACACACTTAGGTGAGTTCTGCCTC | RSG5

CTGCTAGCTTCCCGCACTGGTCCC |

AGACCTGCCTCCTAGAGCCCACAC  [...:rica: other B Trameerio:
fssl led: Other ranscription

b

Transc

AGA Start site

Graph
Query Regionﬂ'.',.‘ Maich Type Repeat Name Repeat Class Hit Region
47.112 "\.Y\_ B L3 LIME/CR1 4435,.4368
C L3 LINE/CR1 4347..4209
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