Zebrafish Genome Resources Workshop — Dresden 2005 Module 2

Module 2: Maps and Genome Sequence

(NCBI)

iv- How Do | Find a Zebrafish Gene in the Genome?

Aims
* Introduce search tools
» Suggest methods for text or sequence searches
* Provide example text and sequence searches

Show alternative ways to identify genomic placement of your gene or
cDNA

Introduction

Locating the placement of a gene on the genome can be accomplished
through sequence comparisons or by position information of the gene or other
related mapped objects, such as BAC clones, SNPs, ESTs or STS markers.

To compare two sequences by BLAST, select a BLAST tool from the
BLAST home page (http://www.ncbi.nim.nih.gov/BLAST/) or by choosing a
BLAST database from the zebrafish BLAST page
(http://www.ncbi.nlm.nih.gov/genome/seq/DrBlast.html).

Additional related records can be viewed by following the provided Links to
Assembly, WGS Project and UniSTS records from the GenBank record.

Another option to view a gene in its genomic context is to align a
representative mRNA to a genomic sequence by NCBI's Splign tool which
produces spliced global alignments
(http://ww.ncbi.nlm.nih.gov/sutils/splign/splign.cqi).

Exercises:

1. BLAST: identifying genomic placement via sequence comparison using
MegaBLAST

2. Zebrafish BLAST: querying against the WGS contigs or genomic
(reference) sequence

3. Splign: aligning an mRNA against a genomic contig to view spliced global
alignments


http://www.ncbi.nlm.nih.gov/BLAST/
http://www.ncbi.nlm.nih.gov/genome/seq/DrBlast.html
http://ww.ncbi.nlm.nih.gov/sutils/splign/splign.cgi
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1. BLAST

From the BLAST home page, choose one of the BLAST tools to submit a

search.

Search the trace archives with MegaBLAST to identify the most similar WGS,
EST or other Danio rerio trace sequence.

“ NCBI —

MegaBlast

Latestn

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity hetween sequences. The
program compares nucleotide or protein sequences to sequence databases and calculates the statistical
significance of matches. BLAST can be used to infer functional and evolutionary relationships hetween
sequences as well as help identify members of gene families.

Mucleotide

s Quickly search for highly similar seguences
{megablast)

* Cllickly search for divergent sequences
(discontiguous megablast)

» Mucleotide-nucleotide BLAST (hlastm

» Search for shod, nearly exact matches

» Searchtrace archives with menablast or
discontiguous megablast

Protein

& Protein-protein BLAST (blastp)
& Pasition-specific iterated and pattern-hit

initiated BLAST (PSI- and PHI-BLAST)

» Search for short, nearly exact matches
® Searchthe conserved domain database

{roshlash
Frotein hamology by domain architecture
‘cdart

Translated

» Translated queryws. protein databhase

Organism-specific BLAST

Genomes

Hurman, mouse, rat, chimp  HEY  cow, pig,

(hlast) dog, sheep, cat
» Protein queryws. translated database ® Chicken, puffer fish, zehrafish
ithlastn) * Erwironmental samples
& Translated query vs. translated database & flalaria
ithlastd & |nzects, nematodes, plants, fungi, micrabial
genomes, other eukaryotic genomes
Special Meta

» Search for gene expression data (GEO
BLAST)

Align two sequences (bl2sed)

Screen for vector contamination (WecScreen)
Immunaglobin BLAST {lgBlast

SHP BLAST

Retrieve resulis
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Search

Load query
file from disk

Set

subsequence

Choose
database

Feturn
alignment
endpoints anly

Trace Archive database Mega BLAST search

megablast B LA S II—lj

Retrieve results for an RID|

Protein Translations

Choose a Query sequence

| Browse... | Choose a database from
the pull down menu

Frorm: | Tor | /

IDaniu rerio - WGS j

Submit for BLAST

"BLASTI

Hits computed

Choose filter

MNowy:
\
—
Options for advanced blasting

|250 'l

I Low complexity M Rodent Repeats ¥ Mask for lookup table only I Mask lower case

BLAST Results:
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results of BLAS T

BLASTN 2.2.10 [Oct-19-2004]

RTID: 1119441055-15332-153186667233 . BLASTOZ

Database: Danio_rerio_ G3
22,634,736 sequences; Z1,084,232,232 total letters

ITf you have any problems or gquestions with the results of this search
please refer to the BLAST FAQs

Taxonomy reports

Query= gi|67078407 |ref|NM_001024735.1| Danilo rerio zgc: 63996 (zgo:63996), mRNA
{1233 letters)

Distribution of 139 Blast Hits on the Query Sequence

|61 1790792 zDH86-629e15.p1k 5=234 E=7.1e-58

Color key for alignment scores
0 40-50 50-80 80-200 *=200
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Mouse-over
display to view

Trace id

|
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|
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‘o
N
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\\
iyl
i

=

Click on any bar
to jump to the
alignment
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=gnl|ti| 611790792 zDHBE-629e15.plk View the alignment or follow
Length=846 the link to the trace archive

Score = 272 bits (137), Expect = 3e-b6%
Identities = 140/141 (39%), Gaps 07141 {0%)

gtrand=Plus/Minus

Query 264 AGATETGGAGAGTGTGATGAACAGCATCGTGTCTCTGCTGCTGATTCTGGAGACGGAGAR 323

Lrrrrrrrrerrrrrrrrreerrrrrrrrer ettt e e et e et
ghijct 457 AGATETGGAGAGTGETGATGAACAGCATCGTETCTCTGCTGCTGATTCTGGAGACEEAGAS 300

Query 324 GLAGCAGGCTCTTATTGAAAGCTTATCTCAGAAGCTGETGAAGTTTCCTGAGGETGAACE 383

Lreeeeerrrrr reeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e
Shict 397 GCAGGABGCTCTEATTGAAAGCTTATGTEAGAAGCTGETEAASTITCET CAGSETGARCE 338

Query 384 GUCCTCGCTTCGEATGCAGCT 404

FEEETEEEEr e
sbhjct 337 GCCCTCGCTTCGGATGCAGCT 317

Click on this link to go to the
trace archive record

Trace Archive for ti:611790792
(http://www.ncbi.nlm.nih.gov/Traces/trace.cqi?cmd=retrieve&dopt=fasta&val=

s f DN s&fuence
2o flontlarfe-soale
'.q..-t"_1r'g rojects.

f\\ Trace Archive

|Searching Tips = Searchahle Fields = Registered Species = Submitting Centers = FTF
Enter a query string or Tl number

[Search 611790792 ait

Save result of search as Itrac:e tar ¥ gz file.
Can W rasta T oquaiy T ISCF vl I ol T info-Table T mate Pair

Retrieve

aSIFASTA 'l [ incolor T MULL values

Search result:

hain | Statistics | Tracking System | Obtaining Data | BLAST | Documd

syle: [BlueSky =g

Yourreguestis: 611790792

Foml | ti| 611790792 name: zDHE6-629el5.plk mate: 6116586865 mate_name: zDH36-6259el5. glk template: zDH3G6-629e15
CAGCTCGGTACCCTTCAT T TAT TATTCCATGAT TALCCAC AL AGACTATATACCTTCATATTTCARACAC
AGTTTAATAR AT GGG GET T TCTATAC CTGETCTAGGTC TETAGGCAT GALGGTGATGGC GTT LA
GTTGCCGCCACTTTAATCAGLCTGCAGTACACAGTGTGTCTCACTGRAGT GTICTCGTCCATACCATG A
ACAGATTACTCAALCTAAGAGALCAATACGAGTTCAATACALCCARACATACALATALTTALTACRAGGL
AATTALAAARAA AR CALAAACAGTCTAGACACTCACAGCTGCATCCGAAGC GAGGGCCGTTCACCCTCAL
GaddCTTCACCAGCTTCTCACATALGCTTTCAATCAGAGCCTCCTGETTCTCCGTCTCCAGAATCAGCAG
CaGaGACaC AT GO TETTCATCACACTCTCCACATCTGCAGACATCAGCAGAGGGGGLC LA L BB GETT
ATTTGTGTATCCGATC TATALAGAGAAGCTCTGATTAGLATTCGC CAGATAT CAGTATTGGTCARTAATAL
A A TATTCTCTGACTAACAGATGTAGFACARL GHGGLCACCARRTAAGTTCALGTALLGGGGCCALAG
AT A A A T T G AT TA G T AL A TCA T T T TAGA AL CA L G TTC TAGATTTTTCCTGTTCTGCAGTT
A GETTAACACATA AT TGATCC G T TAT T TGTGT T T TG TCTARTCCT T T TACATTTGTTCATTCA
CAGAATCGTTTATACTATALAAC TALAAACCAGAGATCACALLGCAGCATTATATTGACCTTGTTCTALL
ATATGL

2. Zebrafish BLAST

The Zebrafish BLAST page allows you to submit a query sequence against
zebrafish-specific databases.


http://www.ncbi.nlm.nih.gov/Traces/trace.cgi?cmd=retrieve&dopt=fasta&val=
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(http://ww.ncbi.nlm.nih.gov/genome/seq/DrBlast.html)

genu:ume (reference only) i =
genome (reference only)
HTGS

RefSeq RMNA
RefSeq Protein Choose a sequence database:

Hon-RefSeq RNA BLAST your ZGC clone against the

Mon-RefSeq Protein

ESTs 7 Zebrafish Clone End Sequences or

Clone End Seauences 4] the Sanger WGS contigs

Traces- WS
Traces- ESTs

Traces- Others
Sanger W3S contigs

SMPs

NCBI Home » Genomic Biology » Zebrafish Genome Resources » BLAST
>

Search [Map viewer  ~]| Go |

Clear |

BLAST
OvErYiew

~o:  Blast Zebrafish Sequences

news
rmanual

references patabase: |Sanger WGS contigs x|

Program | megaBLAST: Compare highly related nucleotide sequences ;l

Begin Search |

Enter an accession, gi, or a sequence in FASTA format:
BCO7142%2

Enter your query and “Begin Search

Optional parameters

Expect Filter Descriptions Alignments

|o.or = |low complexity =] [100 =] |100 -]

Advanced options: I

Begin Search | ear Input |

BLAST Results


http://ww.ncbi.nlm.nih.gov/genome/seq/DrBlast.html
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results of B LAS T

BLASTN 2.2.10 [Oct-19-2004]

RID: 1113444995-16813-41233302633. BLASTO4

Database: sanger_wgs_contigs
21,333 sequences; 1,5360,480,886 total letters

If you have any problems or gquestions with the results of this search
please refer to the BLAST FAQs

Taxonowy reports

Query= gi|47937943|gb|BCO071422.1| Danio rerio zge:86750, mRNA (cDNA clone MeEC:BE750
IMAGE: 6829054, complete cds
(714 letters)

Distribution of 34 Blast Hits on the Query Sequence

IMuuse over to see the defline, click to show alignments

Color Key for alighment scores
<40 40-50 50-80 80-200 >=200
Qru e ry |
| | | | | | | |
0 100 200 300 400 500 600 F00
Hoore E
Sequences producing significant alignments: {Bits) Walue
emb | CAAROLO0003Z, 1| Danio rerio whole genome shotgun, scaffol... 700 0.0
emb | CAARO1O019643. 1| anio rerio whole genome shotgun, scaffol... 700 0.0
emb | CAAROLOOOOT7Z ., 1| " rerio whole genome shotgun, scaffol... 517 le—-144
emb | CALEO1000705. 1 Danio rioc whole genome shotgun, scaffol... 453 -130

record the alignment

Click to view GenBank Click on Score to view

Alignments:
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=emh | CAARKOIO000032.1| B panio reric whole g Eenoms

aligmment=

Click to view the GenBank

Score =
Identities

genome shotgun seguence record and view related

Length=1718556

700 hits (364), Expecids .0
366/367 (99%), Gaps = 0/367 (0%)

Assemblv. WGS Proiect and

Ztrand=Plus/Plus=

Query
ghyjct
Query
ghject
Query
ghjet
Query
dbhjet
Query
ghyjct
Query
ghjct
Query

ghject

318

Z03834

378

205854

438

Z05%954

4393

Z06014

258

Z0e074

618

206134

&a74a

206154

GrACAGEEEATCCTACAGAAT GAGEATCTACGAGAGGGACAACTTCATGEETCAGATETA 377

Frreer rererrrrrrrrre e err e et e e r et e e e e e e
GTACAGAGGATCCTACAGAATGAGGATCTACGAGAGBGACAACTTCATGEGTCAGATGTA 205893

CHAGATGATGGAT GACTGTGACAACATCATGAACCGTTACCECATGTCTCACTGOCAGTC 437

Ferrrrrerrrreerrrreerrrrrrrr e et e et e e e et
CGAGATGATGGATGACTGTGACALCATCATGAACCGTTACCGCATGTCTCACTGCCAGTC 205953

CrGTCATETGATGEATGGCCACTGECTCTTTTATGACCAGCCCAACTACAGAGGCASZZAT 497

freeeeeeerrrreeererrrr e rrrr et
CTETCATGTGATGGATGECCACTGECTCTTTTAT GACCAGCCCAACTACAGAGSCAGEAT 206013

GTGECACTTOGEECC TR AGTACAGGALCTTCAGCALATTATGSTSSCATCAGATTCAT 557

Ferrrrrerrrrrerrrreerrrrrrrrrrrr et e e et e e e e e ey
GTGECACTTCGGECCTGEGCACTACAGEAACTTCAGCAATTATGETGECATGAGATTCAT 206073

GAGCATGAGGCGCATCATGRACTCTTGETACTAGAATTTATTTZAATAAAAATACTTCTC 617

Frrrrrrrrrerrrrrrrrre e et e et e e e e et e e e e e e
GAGCATGAGECGCATCATGRACTCTT GGTACTAGAATTTATT TGAATAAAAATACTTCTC 206133

TaAGATATTAAACATTGTCTT GAATATAATTAATGOCACTAACAATAAMAACAATATCCA &7

Ferrrrrerrrreerrrreerrrrrrrr e et e et e e e et
TAAGATATTAAACATTGTCTTGAATATAATTAATGCCACTAACAATAAAARCAATATCCA 206193

crrATREC A4

[Trrrrd
CaAATAC 206200

Click on the Links pull-down menu to
follow the links to the related Assembly,
WGS Project and UniSTS records
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C.
> NCBI

Pubhed Mucleotide F in

Search | Nucleotide vl for

it I Books

Lirnits Preview/Index History Clipboard
Display | IGenBank j Send | Ialltu file j
Range: from |begin to lend ™ Reverse complemented strand  Features™\J~ I
it r r
r1: CAAKO01000032. Report= Danio rerio whole...[gi:58293633]
Locus CARE01000032 1718556 bp DA linear  VRT 19-JAN-2005 - bl

F WSS Project
F Taxonaorny
EURISTS

DEFINITION Danio rerio whole genome shotgun, scaffold Zvd scaffold3Z, whole
genome shotgun seguence.
ACCEZISITON CAARO0100003Z cCaap0lioooooo

VERSION CAAEO100003E2.1 ©I:S5BES93633
EEYWORD 3 W3,
SOURCE Danio rerio (zehrafiszsh)

ORGANISM Danio rerio
Eukaryota; Metazoa; Chordata; Craniata; Wertebrata; Euteleostomi;
Aotinopterygii; MNeopterygii; Teleostei; Ostariophysi;
Cypriniformes; Cyprinidae; Danio.

REFERENCE 1

AUTHCORA Jekosch, K., Caccamo,M., Ning,Z., Humphray, 3., Scott,C., Barlow, K.,
Bradley,A., Burton,J., Clark,R., Elliot,D., &rafham,D., Hunt, A.,
Jones, M., Lloyd,D., Lloyd,C., Matthews,L., McLaren, 3., McLavy,E.,
Oliver,K., Palmer, 3., Plumh,P., Quail,M., Riddle,C., Shownkeen,PFR.,
3ims=, 8., Threadgold,s., Willey,D., Windsor,C., Hubbard,T., Beck, 3.
and Rogers, J.
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FubMed Mucleotide ome Structure FMC - ;
Search |W_lfor|— Go | Clear
Lirnits Preview/Index  History Clipboard Details
Display | |GenBank j Send | |al|tu file j
Range: from |begin to lend ™ Reverse complemented strand  Features:
I I I I [

m1: NW 633982, reparts ...[gi:67044306]

“lick here to see all features and the sequence of this contig record.

LoCuUs M 633 382 1718556 bp D& linear CoN 08-JUN-Z0035
DEFINITICN Danio rerio chromosome 1 genomic contig.
ACCEEBION MW 633382

VERSION MW_633582.1 &I:67044306
EEYWORD 3
SOURCE Danio rerio (zebrafish)

ORGANISM Danio reriao
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Buteleostomi;
Actinopterygii; Weopterygii; Teleostei; Ostariophysi;
Cypriniformes; Cyprinidae; Daniao.
COMMENT GENCME ANNOTATION REFEEQ: NCBI contigs are derived from assembled
genomic sequence data.
Also see:
Documentation of NCBITs Annotation Process

The DHA sequence is frowm the genome assembly released by the
Wellcome Trust Sanger Institute as Zvd, 12 July 2004 (=see
http://wmwmw. sanger.ac. uk/Projects/D rerio/Zvd assembly information.s
html]) .
FEATURESD Location/Qualifiers
source 1..1718556

/organism="Danio rerio” View NCBI annotation

/mol type="genomic DHA"

fatrain="Tusbingen" documentation

/db_xref="taxon:7%33"

Jchromosome="1"
CONTIE Join{BX119979.9:1..194023, CAARDI000032.1:194024., . 6495943,
omplement (BX311095.5:32775..154840) , CAAROIO00003Z.1:765010, .828010,
H537E295 m:1. 183025, cAAKOIOOO03Z . 1:1011036. .1152097,
BxZ47884.6:1,.108530, caar01000032.1: 1260628, .1495069,
complement (EX3Z3083. 6: 536674, 1065333,
CAREOIO00003E,1:1545330.,1546329, BX112283.4: 1., 1722Z27)

/i

View the assembly instructions for the
Chromosome 1 contig and follow links
to clone and WGS sequences

UniSTS: view markers placed on the genomic contig by ePCR
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—
= " UnisTs My NCEI
NLBI | Integrating Markers and Maps Sign In] [Reqister

Pubhed All Data ] BLAST Citlig Taxonarmy Structure
SearchIUniSTS -| fo | Gul Clear

|( Limits T Preview/Indesx T History T Clipboard T Cetails ]
DisplayISummaryr - Sh0W|20 jISend o -

All: 88 |in_Gene: 43 | Mapped: 5 | OMIM: 0 | with_SNP: 2
Items 1 - 20 of 88 Page | 1 of 5 MNext

r1: UniSTS:190496 Links
fb36h10.x1
Danio rerio locus
Found by e-PCR in sequences from Canis familiaris, Danio rerio, Mus musculus and Rattus
norvegicus.

r2: UniSTS:202319 Links
fa11f10.s1
Danio rerio locus wdhd1
Found by e-PCR in sequences from Danio rerio.

¥ 3: UniSTS:193148 Links
fc23d08.x1
Danio rerio multiple loci

Found by e-PCR in sequences from Danio rerio, Homo sapiens, Mus musculus and Rattus
FHdb nor\,regicus_

Click on the UniSTS id to view the
e-PCR results and links to Gene and
MapViewer

Go to UniSTS for fa11f10.s1

UniSTS: (http://www.ncbi.nlm.nih.gov/genome/sts/sts.cqi?uid=202319)



http://www.ncbi.nlm.nih.gov/genome/sts/sts.cgi?uid=202319
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Entrez LUnNisTS UnisT=:202319 Links
fa11f10.s1
Primer Information @
Forward pnmer GACTACTGGGTT CAGAAAT GG
Reverse prlmer TTGAAAGCAGTTCCTGTCTCEC
PCR product size: 121 (bp), Danio rerio

I Danio rerio

Name: fa11f10.51
Also known as: FA11F10.81
Aap'3d
Cross References 7]

GOB
MGO

Gene GenelD: 322945
Symbol: wdhd1

Description: WD repeat and HMG-box DNA
binding protein 1

ZFIM

Position:

UniGene Dr22169 WD repeat and HMG-box DNA
binding protein 1

Dr42a Zgc:92585
Electronic PCR results (7]
ESTs (4)
AAL04843 1 114 .. 234
BI980695 1 119 .. 239
BM184900 1 247 .. 367
BQ0G2347 1 110 .. 230

Whole Genome Shotgun sequences (1)
CAAKOT000032 1 608682 .. 508802

3. Splign
View the spliced alignment of your ZGC clone against the Sanger WGS
contig.
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Spﬂjg/ﬂf [T [ AN
| HOME | SEARCH | SITE Mo | Ouerview [ onlne | Dawnload [ Documentation [ Contacts

Exarples {click to select):

Please specify input sequences by Gl/Accession or in FASTA format.,

Select query and target

" Reverse and complement the query (CDNA)

" Cross-species mode

Align |

® 2010263 /NT_032778 (1 model, generic) sequences

* AF034611 f NT_077369 (1 model, 67 exons)

® MM 020978 f MG 004750 (6 models, unaligned segment)

® AF238306 / MT_033777 (1 model, many frameshy
cDMNA: Genomic: Fram: |1 Ta: [max
MM 001024735 MW 539445

Browse... |

You can also reverse and complement the
query sequence or run the comparison in
cross-species mode

Alignment Results:

Click on each exon to view alignment
statistics, cds alignment (pink) and splice
sites (green)
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Sgﬂjgﬂ, (T N RN

Overyiew [ Cnline [ Download [ Documentation Contacts

# Query Subject Span Coverage Overall Exon  CDS  In-frame

1 MM_001024735(+) MNW_639445(-) 83053-94791 100.00 99.37 99.37 99.47 99,47

Graphics|Text

Coverage 100,00 CDs 99,47 Mismatches and indels &
Model 1 Overall 99,37 In-frame 99,47 Exons {rnin/max/ave) 617175 /115
Exan 99,37 Primary transcript 1269 Introns {mindfmax/ave) 80 F 3936 /1047

MIM_001024735 {+3 Danio rerio zgoi63996 (zgoi63996), mRMNA

1 | I I

1 1269
. . . . & t 5 8zbp (805-5892
MW 539445 (-) Danio rerio chromosome Un genomic contig egmen Pl !
EI [Flip]
83063 a47a1

Segment Alignment

123 4 55 1:94791

JOPIDiL ATCACCGEECALGTACACGEZATCCTCTTCCOGECCTEAALAGCTAGSCTGCEAGCGTEEATTTTTATCTET

ATCACCEECAAGTACACGEATCCTCTTCCGECCTEAAALGOTAGGCTECEAGCETGEATTTTTATCTGT

cds alignment

71:94721 K

CTCTTTAAAACACTTTAAAGATGAGCSTACCEECETTTATTGACATAACGSAGGAGEATCAS. . . . .

ferrrrreerrrrreeerr rerrrrrrrerrrrrr e e e e e e el
CTCTTTALAACACTTTAAATAT GAGCETACCGEECGTTTATTGACATAACGGAGGAGGAT CAGGTATS

splice site






