BioMart
Mining data- worked example

The human gene encoding Glucose-6-phosphate dehydrogenase
(G6PD) is located on chromosome X in cytogenetic band g28.

Which other genes related to human diseases locate to the same
band? What are their Ensembl Gene IDs and Entrez Gene IDs?

What are their cDNA sequences?
Follow the worked example below to answer these questions.
Step 1: Either click on '‘BioMart’ in the top right header bar of the

Ensembl home page, or go to http://www.biomart.org/ and click on
the 'MartView’ tab.
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[None selected] STEP 2
Choose ‘Ensembl 52’ as the
primary database.
= & _ ° &

Dataset Ensembl 52 v

(None selscted] - CHOOSE DATASET - v

STEP 3:
Choose ‘Homo sapiens’ as the
species of interest.
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Dataset

Homo sapiens genes (NCBI36)
Filters
[None selected]
Attributes

Ensembl Gene ID
Ensembl Transcript ID

Dataset
[None Selected]

Please restrict your query using criteria below
REGION:
GENE:
EXPRESSION:
T+ SPECIES COMPARISONS:
PROTEIN &£
VARIATIONS:

Bk

STEP 4:
Narrow the gene set by clicking
‘Filters’ on the left.
Click on the ‘+’ in front of
‘REGION’ to expand the

[ e [ Gt [ e

choices.
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Dataset
Homo sapiens genes (NCBI36)
Filters
Chromosome: X
Band Start : q28
Band End : g28
Attributes
Ensembl Gene ID
Ensembl Transcript ID

Dataset
[None Selected]

Please restrict your query using criteria below

2 REGION:
¥ Chromosome [x +
] Base pair
Gene Start (bp) 1

Gene End (bp)

10000000

# Band
Band Start (

Band End

O Marker
Marker Start

Marker End

| manual_picks 9‘
[ s1312843141132284313 (4]

O Encode type
O Encode region

1 Muttiple Chromosomal Regions (Chr:Start:End:Strand)

STEP 5:
Select ‘Chromosome X’

STEP 6:
Select ‘Band Start q28’
and ‘End 28’

Chromosome Regions

(‘Browse... )

MULTI SPECIES COMPARISONS:
PROTEIN DOMAINS:

|

STEP 7:
Expand the ‘GENE’ panel.



2 GENE:

# Limit to genes ... [ with MIM disease D(s) %) ®only
O Excluded
1D list limit [ Ensembl Gene ID(s) =+ m
(‘Browse.. ) :

O Transcript count >=
O Gene type > 0

16J_ge

IG_V_ger

IG_pseudogeric.
) Source [ ensembl (3]
O Status (gene) [ known | STEP 8

O Status (transcript)

EXPRESSION:

MULTI SPECIES COMPARISONS:
PROTEIN DOMAINS:
VARIATIONS:

Limit to genes with MIM disease ID’.
These associations have been
determined using MIM
(Online Mendelian Inheritance in Man).

http://www.ncbi.nlm.nih.gov/omim/
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Dataset

Homo sapiens genes (NCBI36)
Filters
Chromosome: X
Band Start : q28
Band End : g28
Attributes
Ensembl Gene ID
Ensembl Transcript ID

Please restrict your query using criteria below

STEP 9:

B2 REGION:

™ Chromosome

] Base pair

The filters have determined
our gene set.

Click ‘Count’ to see how

many genes have passed
these filters.

Gene Start (bp)
Gene End (bp)

1

10000000

[= Now [ 8 Count [ Rosuts

Dataset 24 / 37435 Genes
| Homo sapiens genes (NCBI36)
Filters

Band Start: 28

Band End : 28

with MM disease ID(s): Onky
Attributes

Ensempl Gene ID

Ensembl Transcript ID

I
I
| Chromosome: X
|

5 Dataset
& [None Selected]

Please select columns to be included in the output and hit 'Results’ when readv

The ‘Count’ results show 24
human genes out of 37,435
total genes passed the filters.

@ Features ——
2 Structures ' Sequences
) Variations

GEMNE
EXTERNAL
EXPRESSION:

BHFRG .

STEP 10:

Click on *Attributes’ to
select output options (i.e.
what we would like to know
about our gene set).

The filters have determined our gene set.
Click ‘Count’ (at the top) to see how many
genes have passed these filters.
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Dataset
Homo sapiens genes (NCBI36)
Filters
Chromosome: X
Band Start : q28
Band End : q28
with MIM disease ID(s): Only
Attributes
Ensembl Gene ID
Ensembl Transcript ID

Dataset
[None Selected]

® Features
O Structures
O variations

GENE:
EXTERNAL:
EXPRESSION:
PROTEIN:

Homologs
Sequences

OO0

Please select columns to be included in the output and hit 'Results' when ready

STE

P 11:

Expand the ‘GENE’ panel.
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Dataset

Homo sapiens genes (NCBI36)
Filters
Chromosome: X
Band Start : 28
Band End : q28
with MIM disease ID(s): Only
Attributes
Ensembl Gene ID
Ensembl Transcript ID
Associated Gene Name

Dataset
[None Selected]

® Features ' Homologs
O Sstructures O Sequences
O Variations

B GENE:

Ensembl Attributes

™ Ensembl Gene ID

™ Ensembl Transcript ID
O Ensembl Protein ID

[ Canonical transcript stable ID(s)
) Description

O Chromosome Name
[ Gene Start (bp)

[ Gene End (bp)

O Strand

O Band

O Transcript Start (bp)

EXTERNAL:
EXPRESSION:
PROTEIN:
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O Transcript End (bp)

™ Associated Gene Name
[ Associated T:anscript Name
[ Associated Ge::a DB

[ Associated Trars«ript DB
O Transcript count

0% GC content

O Biotype

O Source

O Status (gene)

O Status (transcript)

Please select eolumns to be included in the output and hit 'Results' when ready

Note the summary of selected
options.

E )

= columns in

Dz

Homo sapiens genes (NUBI36)
Filters

Chromosome: X

Band Start : 28

Band End : q28

with MIM disease ID(s): Only
Attributes

Ensembl Gene ID

Ensembl Transcript ID
Associated Gene Name

Dataset
[None Selected]

The order of attributes
determines the order of

the result table.
® Features O Homologs

O Structures U Sequences
O variations

= GENE:

Ensembl Attributes

™ Ensembl Gene ID

™ Ensembl Transcript ID
CJ Ensembl Protein ID

O Canonical transcript stable 1D(s)
O Description

O Chromosome Name
O Gene Start (bp)

O Gene End (bp)

O Strand

O Band

O Transcript Start (bp)

EXTERNAL:

EXPRESSION:
PROTEIN:

Login / Register | B

umns to be included in the output and hit 'Resulis’ wien

STEP 12:
Select, along with the default

4
DLION A

O Transcript End (bp)

# Associated Gene Name
O Associated Transcript Name
O Associated Gene DB

[ Associated Transcript DB
O Transcript count

0% GC content

[ Biotype

O Source

O Status (gene)

O Status (transcript)

Ial-£
masg?_yIIIIJUI HOUITI

ociated Gene

STEP 13:
Expand the ‘EXTERNAL’
panel to select External
References.
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Dataset 24 { 37435 Genes
Homo sapiens genes (NCEBI36)
Filters
Chromasome: X
Band Start: q28
Band End : q28
with Wi disease ID{s): Only
Attributes

Ensembl Gene ID
Ensembl Transcript 1D
Associated Gene Name
EntrezGene ID

MIM Morbid Accession
Ik horbid Description

Dataset
[Mone Selected)]

External References (max 3)

[ Clone based Ensembl gene name

O Clone based Ensembl transcript name

[Clone based YEGA gene name

OClone based WEGA transcript name

Occosio

OEMBL (Genbank) ID

MEntrezGene ID

COWVEGA transcript [Ujs 27T

CIEnsembl transcript (where OT . “ECaith ENST)
CIHAWAMNA transcript (where ENST shares oo
CIHAWANA transcript (where ENST identical to OT Ty
COHGNC ID

CIHGNC symbol

OHGNC automatic gene name

OHGMC curated gene name

CIHGNC automatic transcript nams

CIHGMC curated transcript name

OrID

OIMGT Gene DB

OriM Gene Accession
CIMiIM Gene Description
OmiRBase

OFDB ID

OFrotein ID

ORefSeq DMNA ID
ORefSeq Predicted DNA 1D
[ORefSeq Protein D

O RefSeq Predicted Protein 1D

ORfam ID

o STEP 14
Sy Select ‘EntrezGene ID’ and
DUmPror/é\Y/\./\ssProL

OuniPrat Varsplice Il
OHuman Protein Atle
ODatabase of Aberr:
ODEBASS? Gene MNa
ODatabase of Aberr:
CODBASSE Gene Na

IM Morbid Accession
i Marbid Description
e —

‘Mim Morbid Accession’ and
‘MIM Morbid Description’.
These are MIM phenotypes
and diseases, respectively.
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Dataset

Homo sapiens genes (NCBI36)

Filters

Chromosome: X

Band Start : q28

Band End : q28

with MIM disease ID(s): Only
Attributes

Ensembl Gene ID

Ensembl Transcript ID
Associated Gene Name

Dataset
[None Selected]

[© New [ Count | Resuts |

Please select eolumns to be included in the output and hit 'Results' when ready

® Features ) Homologs
O Structures U Ecinences
O Variations
= GENE:
Ensembl Attributes
™ Ensembl Gene ID
™ Ensembl Transcript ID
CJ Ensembl Protein ID
O Canonical transcript stable 1D(s)
O Description
CJ Chromosome Name
O Gene Start (bp)
O Gene End (bp)
O Strand
O Band
O Transcript Start (bp)

EXTERNAL:
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O Transcript End (bp)
™ Associated Gene Name
THAssociated Transcript Name

D% GC content

[ Biotype

O Source

[ Status (gene)

[ Status (transcript)

T e S Click ‘RESULTS

STEP 15:
at the top to

Dataset 24 / 37435 Genes
Homo sapiens genes (NCBI36)
Filters
Chromosome: X
Band Start: 28
Band End: q28
with MIM disease ID{s% Only
Attributes

Ensembl Gene ID
Ensembl Transcript ID
Associated Gene Mame
EntrezGene ID

MiM Morbid Accession
i Morbid Description

Dataset
[None Selected]

Export all results to Fie

Email notification to

Tsv %| O Unigue results

—nreviiews:the 0 utp ut.

Mrevicvv-uc

View 10~ r->‘<~: as|[HTML (%] O Unigue results only
Ensembl Gene ID | Ensembl Transcl ed Gene | EntrezGene | MIM Morbid MIK Morbid Description
D 1] i

on

Name

HEMOPHILIA A

FACTOR VIl DEFICIENCY

HOYERAAL-HAEIDARSSO

DYSKERATOSIS CONGEN

INCONTINENTLA PIGMENTI

INVASIVE PNEUMOCOCCAL
2

ATYPICAL MYCOBACTERIOS

DYSPLASIA

IMMUNODEFICIENCY WITH(: ¢

ECTODERMAL DYSPLASIA
MMUNODEFICIENCY, OS’

DEFICIENCY

ECTODERMAL DYSPLASIA i

STEP 16:

Go back and change Filters or

Attributes if desired.

Or, View ALL rows as HTML...

To save a file of the
complete table, click ‘Go’.
Or, email the results to any

address.



Fusembl Gene ID Ensembl Transcript  Associated Gene  EntrezGene MIM I\Iu.n‘bid ererinbon
Name D Accession 'Res u | t Tab I e 1

ENSG00000185010 ENST00000360256  F8 2157 306700 HEMOPHILIA A

ENSG00000185010 ENST00000360256  F8 2157 134500 FACTOR VII DEFICIENCY

ENSG00000130826 ENST00000368550 DKC1 1736 300240 HOYERAAL-HREIDARSSON SYNDROME

ENSG00000130826 ENST00000368550 DKC1 1736 305000 DYSKERATOSIS CONGENITA, X-LINKED

ENSG00000073008 ENST00000369608  IKBKG 8517 308300 INCONTINENTIA PIGMENTI

ENSG00000073008 ENST00000369608  IKBKG 8517 300640 INVASIVE PNEUMOCOCCAL DISEASE, RECURRENT ISOLATED, 2

ENSG00000073008 ENST00000369608 [KBKG 8517 300636 ATYPICAL MYCOBACTERIOSIS, FAMILIAL, X-LINKED 1

ENSG00000073008 ENST00000368608 IKBKG 8517 300584 IMMUNODEFICIENCY WITHOUT ANHIDROTIC ECTODERMAL DYSPLASIA
ECTODERMAL DYSPLASIA, ANHIDROTIC, WITH IMMUNODEFICIENCY,

ENSG00000073008 ENST00000369608  IKBKG 8517 300301 OSTEOPETROSIS,

ENSG00000073009 ENST00000368608 [KBKG 8517 300291 ECTODERMAL DYSPLASIA, HYPOHIDROTIC, WITH IMMUNE DEFICIENCY

ENSG00000073009 ENST00000368601 [KBKG 8517 308300 INCONTINENTIA PIGMENTI

ENSGO00000073008 ENST00000369601 KBEG 8517 300640 INVASIVE PNEUMOCOCCAL DISEASE, RECURRENT ISOLATED, 2

ENSGO00000073008 ENST00000369601 EBEG 8517 300636 ATYPICAL MYCOBACTERIOSIS, FAMILIAL, X-LINKED 1

ENSGO00000073008 ENST00000369601 EBEG 8517 300584 IMMUNODEFICIENCY WITHOUT ANHIDROTIC ECTODERMAL DYSPLASIA
ECTODERMAL DYSPLASIA, ANHIDROTIC, WITH IMMUNODEFICIENCY,

ENSG00000073009 ENST00000369601  [KBEG 817 300301 OSTEOPETROSIS,

ENSGO0000073008 ENST00000369601 EBEG 8517 300291 ECTODERMAL DYSPLASIA, HYPOHIDROTIC, WITH IMMUNE DEFICIENCY

ENSGO0000073008 ENST00000369606 EBEG 8517 308300 INCONTINENTIA PIGMENTI

ENSGO0000073008 ENST00000369606 EBEG 8517 300640 INVASIVE PNEUMOCOCCAL DISEASE, RECURRENT ISOLATED, 2

ENSGO0000073008 ENST00000369606 EBEG 8517 300636 ATYPICAL MYCOBACTERIOSIS, FAMILIAL, X-LINEED 1

ENSG00000073009 ENST00000368606 [EBEG 8517 300584 IMMUNODEFICIENCY WITHOUT ANHIDROTIC ECTODERMAL DYSPLASIA
ECTODERMAL DYSPLASIA, ANHIDROTIC, WITH IMMUNODEFICIENCY,

ENSG0000007300% ENST00000369606 EBEG 8517 300301 OSTEOPETROSIS,

ENSG00000073009 ENST00000369606 IEBEG 3517 300291 ECTODERMAL DYSPLASIA, HYPOHIDROTIC, WITH IMMUNE DEFICIENCY

ENSG00000073009 ENST00000369607 IEBEG 8517 308300 INCONTINENTIA PIGMENTI

ENSG00000073009 ENST00000369607  IEBEG 8517 300640 INVASIVE PNEUMOCOCCAL DISEASE, RECURRENT ISOLATED, 2

ENSG00000073009 ENST00000369607  IEBEG 8517 300636 ATYPICAL MYCOBACTERIOSIS, FAMILIAL, X-LINEED 1

ENSG00000073009 ENST0000036%607 IEBEG 8517 300584 IMMUNODEFICIENCY WITHOUT ANHIDROTIC ECTODERMAL DYSPLASTA

ENSG00000073009 ENST00000369607 IEBEG 851 300301 aeTOBLEMAL Bk ol ANHIDRO TG R MM UNODED G IEN G

OSTEOPETROSIS,
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Dataset Please select columns to be included in the output and hit 'Results' when ready
Homo sapiens genes (NCBI36) O Features O Homologs

:::r:osomezx E 3;.?::.::: ® Sequences

Band Start : 28

Band End : q28 SEQUENCES:

with MIM disease ID(s): Only
Attributes

Protein
Ensembl Gene ID
Ensembl Transcript ID

Dataset

Header Information

STEP 17:
To view sequences, go
back to ‘Attributes’

STEP 18:

Select 'Sequences’ and then
expand the ‘SEQUENCES’
section.

[

[None Selected]
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Dataset

Homo sapiens genes (NCBI36)
Filters
Chromosome: X
Band Start : 28
Band End : q28
with MIM disease ID(s): Only
Attributes
Ensembl Gene ID
Ensembl Transcript ID
cDNA sequences

Dataset
[None Selected]
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Please select eolumns to be included in the output and hit 'Results' when ready ‘

O Features _ Homologs
O Structures @ Sequences STEP 19
O Variations )

@ SEQUENGES: Expand the ‘SEQUENCES’
Seauences (max ) panel and select

-0
‘ )
|| cDNA sequences’.
O Unspliced (Transcript) O5'UTR
C Unspliced (Gene) O3'uUtR
O Flank (Transcript) O Exon-ssquences
O Flank (Gene) © cDNA sequences .
C Flank-coding region (Transcript) O Coding sequence STEP 20
O Flank-coding region (Gene) O Protein

Upstream flank Expand the ‘Header
OlUpstream flank ™| Information’ section.

Downstream flank
O Downstream flank

Header Information

= o [ oot |

Datasat 24 / 37435 Genes
Homao sapians ganes (NCBI2E)
Filtars
Chromosome. X
Band Sart . 28
BandEnd: g8
with MM disease ID{s) Onky
Attributes
Ensembl Gena 1D
Ensambl Transcript 1D
cDMNA sequences
Chromosome Mame
Associated Gene Mame

Dataset
[Mone Selected]

Dataset

Homo sapiens genes (NCBI36)
Filters
Chromosome: X
Band Start : 28
Band End : g28
with MIM disease ID(s): Only
Attributes
Ensembl Gene ID
Ensembl Transcript ID
cDNA sequences

Dataset
[None Selected]

o [ 5 e [over]

[ v ] courn [ e

Downstream flank
O Dawnstrzam flank

& Header Information

Gene Attributes

FEnsembl Gane ID FA Chromaosame Marme
(m]s] iption [[1zena Start (bp)

% A

aled Gene Name End [bp)

O Associated Gena DB DEnsemi —*ain Family I0(s)

O%UTREnd

EEnsembl Transcoot 10

[IEnsambl Prd .
05 UTR End H'I::;Tr;:npt Sl . STE P 2 1 ) ,
13 UTR Start I Transcript El Choose Ensembl Gene |D ,
‘BEmem Bon D Dstang ‘Associated Gene Name”,
OExan Chr Stant (bp) OExon Rank it i y i
Dl xon Ghe End (o) Chromosome’, and ‘Ensembl

Transcript ID’

X P B T

Please select columns to be included in the output and hit 'Results' when ready

Features O Homologs
Structures ® Sequences
Variations

= SEQUENCES:

Sequences (max 1)

IO STEP 22:

000

g W i 11 Click ‘Results’
O Unspliced (Transcript) O5'UTR

C Unspliced (Gene) O3'utR

O Flank (Transcript) O Exon sequences

O Flank (Gene) © cDNA sequences

O Flank-coding region (Transcript) O Coding sequence

O Flank-coding region (Gene) O Protein

Upstream flank
O Upstream flank

Downstream flank
) Downstream flank

Header Information
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Dataset 24/ 37435 Genes
Homo sepens genes (NCEIZE)
Filters
Chromosome X
Band Start: 28
Band End : q28
walh MIM disease ID{s) Only
Attributes
Ensembl Geneg ID
Ensembl Transcnpd I
cOMA sequences
Chromosome Mame
|| Associatad Gene Mame

Datasst
[Mane Selectied]

Again, View ALL rows as FASTA for the full list... (make sure pop-up
blocker is off).

Export all resulls o

Email notification to

Wiew

*ENSE00000130821 | EMET00000253122 || SLOGAR

TAGTCGGAGCGAGUTRECAAGTCOCTRAGCCOGCCGCGACCCCEAGAGCGACTACAGCCR
CCOCCECCO00AAGOACAGCOTOACOCOCRCCCCAGCCOCCOCCRCOGCCOCCACCOCCE
CCECCECCACCACCOCCACCERAGTCOCORECCAGCCERECAGCCTCCGCGAACCCCER0
COGBECGGOGG0NGCONECACATGCCCUTRCTOCGGCCNCCOrTIGCAGACCOCOOGCD
CCEATGTCGCCCOCACCCCECTAGOCTUAGCCTCGGGTCOGOCCAGRAGCCOCCOCAGCE
GOCGCCOCCCOABCCBCC0ECAGCASCCTCOO0ACCCOCCACCOCCECTGICaCC0CC00
BOCEEECCCCaCCaCC BB GO GO BEECCCCCGACACACATEAGK TTC TTOAGS
CTCACTTTCAASTOCTTCOTGOACTOCTT CTCACTOCOCCACCOOCGCCCTOCACCCOGT
CHCCCGCCCECCGECCEETCCCCT FCCGGCCCECGE
CCTCREERGCCCTOCCCOCTECCGCCO0TRCCCCCCOCCTOACCOCCGOCCTCOOTOAGOT
GOCHOGAC GG GEOCG TGO GO GAGGIC ATAGOHAMGAAGAGOGICGAGA
ACGGCATCTATAGCOTGTCCGECGACCGAGAAGAAGGECCCCCTCATCGRCGCCCAUOCCCR
AR GGCCAABEEC AU GGCCCCETEERC U THGGGACACC RO BGOCGOCTEE
CCETGECCGCCECOCHAAGACCTGRACOCOCCAGATGRACTICATCATGTCETOCUTROGCT
TCGCCET GGG T TREGCARCETE TGO TTOCCC TACC T BOTACARGAATGGCBEAR
TRATCECCCTEETT GOAATCCCCATTTICTICT

[Srer [0 )
TFile w|[FasTa =] 01 Uniqus resuits anky m

mn v:rmas: FasTA (»| L1 Uniqus rasults anly



RESULTS

>Header: Gene ID, Transcript ID, Chromosome and Gene Name

>ENSGO0000073003 | ENSTOO0000369601 | X| IKBKG
AGCCCGTTCCTGCTCCGCGCTTCTGGAGC ACTGGCCAAGGCGGGCCGATTCAGGACCCAG
GTTACTTGGGCOGCGAGCTGGACTGTTTCTACTCCTCCCTCCTCCTCCACTGCGGGGTCT
GACCCTACTCCTTGTGTGAGGACTCCTCTAGTTC AGAGACATATTCTGTTCACCARLCTT
GACTGCGC TCTATCGAGGTCGTTAAATTCTTCGGAAATGCCTCACATATAGTTTGGC AGC
TAGCCCTTGCCCTGTTGGATGAATAGGCACCTCTGGAAGAGCCRACTGTGTGAGATGGTG
CAGCCCAGTGGTGGCCCGGCAGCAGATCAGGACGTACTSGGCGAAGAGTCTCCTCTGGGG
AAGCCAGCCATSCTGCACCTGCCTTCAGRACAGGGCGCTCCTGAGACCCTCCAGCGCTGC
CTGGAGGAGAATCAMGAGCTCCGAGATGCCATCCGGCAGLAGCAACCAGATTC TGCGGGAG
COCTGCGAGGAGCTTCTGCATTTCCRAAGCCAGCCAGAGGGAGGAGAAGGAGTTCCTCATG
TGCAAGTTCCAGGAGGCCAGSAALCTGGTSGAGAGACTCGGCCTGGAGAAGC TCGATCTG
AAGAGGCAGAAGGAGCAGGCTCTGCGGGAGGTGGAGCACCTGAAGAGATGCCAGCAGCAG
ATGGCTGAGGACAAGGCCTCTOTGARAAGCCCAGGTGACSTCCTTGCTCGGGGAGCTGCAG
GAGAGCCAGAGTCGCTTGGAGGCTGCCACTAAGGAATGCCAGGCTCTGGAGGGTCGGGTCT
CGGGCGECCAGCGAGCAGGCGCGGCAGCTGGAGAGTGAGCGCGAGGCGCTGCAGCAGCAG
CACAGCGTGCAGGTGGACCAGCTGCGCATSCAGGGCCAGAGCGTGGAGGCCGCGCTCCGC
ATGGAGCGCCASGCCGCCTCOGAGGAGAAGAGGAAGCTGGCCCAGTTGCAGGTGGCCTAT
CACCAGCTCTTCCAAMGAATACGACAACCACATCAAGAGC AGCGTGGTGGGCAGTGAGCGG
AAGCGAGGAATGCAGCTGGRAGATCTCAAACAGCAGCTCCAGCAGGCCGAGGAGGCCCTG
GTGGCCALACAGGAGGTGATCGATAAGCTGAAGGAGGAGGCCGAGCAGCACAAGATTGTG
ATGGAGACCGTTCCGGTGCTGAAGGCCCAGGCGGATATCTACAAGGCGGACTTCCAGGCT
GAGAGGCAGGCCCGGGAGAAGCTGGCCOAGAAGAAGGAGCTCCTGCAGSAGC AGCTGGAG
CAGCTGCAGAGGGAGTACAGCAAMC TGAAGGCCAGCTGTCAGGAGTCGGCCAGGATCGAG
GACATGAGGAAGCGGCATGTCGAGGTCTCCCAGGCCCCCTTGCCCCCCGCCCCTGCCTAC
CTCTCCTCTCCCCTGGCCCTGCCCAGCCAGAGGAGGAGCCCCCCCGAGGAGCCACCTGAC
TTCTGC TETCCCARGTGCCAGTATCAGGCCCCTGATATGGACACCCTGCAGATACATGTC
ATGGAGTGCATTGAGTAGGGCCGGCCAGTGCAMGGCCACTGCCTGCCGAGGACGTGCCCG
GGACCGTGCAGTCTGCGCTTTCCTC TCCCGCCTGCCTAGCCCAGGATGAAGGGCTGGGTG
GCCACAACTGGGATGCCACCTOGAGCCCCACCCAGGAGCTGGCCGCGGCACCTTACGCTT
CAGCTGTTGATCCGCTGGTCCCCTCTTTTGGGGTAGATSCGGCCCCGATCAGGCCTGACT
CGCTGCTCTTTTTGTTCCCTTCTGTCTGC TCGRACCACTTGCCTCGGGCTARTCCCTCCC
TCTTCCTCCACCCGGC ACTGSGGAAGTCAAGAATGGGGCCTGGGGCTC TCAGGGAGALCT
GCTTCCCCTOGCAGAGCTGGGTGGCAGCTCTTCCTCCCACCGGACACCGACCCGCCCGCT
GCTGTGCCCTGGGAGTGCTGCCCTCTTACCATGC ACACGGGTGCTCTCCTTTTGGGCTGC
ATGCTATTCCATTTTGCAGCCAGACCGATGTGTATTTAACCAGTCACTATTGATGGACAT
TTGGGTTGTTTCCCATCTTTT TG TTACCATARATAATGGCATAGTARARATCCTTGTGCA
TL
| »ENSGO000012Z 6895 | ENSTOOD00D358527| X| AVPRE
TTCACGCCACCGUCCAGCTGCCCAGGAGCCCAGCCAGGACTGGCCATACTGCCACCGACA
CGTGCACACACSCCARCAGGCATCTGCCATGCTGGCATCTCTATAAGSGCTCCAGTCCAG
AGACCCTGGGCCATTGRACTTGCTCCTCAGGCAGAGGC TGAGTCCGCACATCACCTCCAG
GCCCTCAGAACACCTGCCCCAGCCCCACCATGC TCATGGCGTCCACCACTTCCGCTGTGC
CTGGGCATCCCTCTCTGCCCAGCCTGCCCAGCAACAGCAGCCAGGAGAGGCCACTGGACA
CCCGGGACCCGCTGCTAGCCCGGGCGGAGCTGGCGCTGCTCTCCATAGTCTTTGTGGCTG
TGECCCTGAGC AATGGCCTGETGC TGGCGECCCTAGCTCGGCGGGGCOGGCGGEGCCACT
GGG ACCCATACACGTCTTCATTGGCCACTTGTGCCTGGCCGACCTGGCCGTGGCTCTGT
TCCAAGTGCTGCCCCAGCTGGCCTOGAAGGCCACCGACCGCTTCCGTGGGCCAGATGCCC

TGTGTCGGGCCETGAMGTATC TGCAGATGGTGGGCATGTATGCCTCCTCCTACATGATCC
e ol R el Tale ol o' e F Tl ol e Tolal Tl ol el el ol ol B o e Pal ol ol o o L Tt e ol of Tolal e Tl ol & o ]

cDNA 1

cDNA 2



