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Workshop Overview

* How to access information for a known gene

* Viewing genes in context of a Genome Browser
 Managing data tracks in the Genome Browser

e BLAST within the genome browser

* Comparative genomics

* NCBI resources for other fish species

e Additional NCBI resources
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How do | search NCBI for my gene of interest?

. Start from the NCBI homepage (www.ncbi.nlm.nih.gov)

. Choose the ‘Gene’database from the dropdown menu
. Query by organism name combined with gene name or gene symbol
. Example: enter ‘Zebrafish pitx2’

S NCBI  Resources & How To &)

= .
2NCBI  [aiDatabases v || zebrafish pitx2 < Query by organism and gene
kG ALN A\l Databases < name/symbol

Assembly
NCBI Home Biocollections NCBI
Resource List (A-Z) B!OPI'O]E,‘Ct r for Biotechnology Information advances science and health by providing access to
Al Rosomrces BioSample "omic information.
= - BioSystems ) )
. Books | Mission | Organization | NCBI News & Blog
.Data & Software | clinvar
__DMA & RNA _| Clone imit Download Learn

Conserved Domains manuscripts Transfer NCBI data to your Find help documents, attend a

_Genes & Expression | dbGaP s computet closs erwatcn a o
Genetics & Medicine | dbVar
Conomes & aps (S P Query by organism and gene
<
['omologv e name/symbol
terature GEO DataSets
FEEE GEO Profiles
Sequence Analysis | (355 zlop Analyze Research
Taxonom GTR
e and code Identify an NCBI toal for your Explore NCBI research and

e | HAmolnGena . . .
Training & Tutorials libraries to build applications data analysis task collaborative projects

Variation

Search results are displayed as a tabular list of Gene records that correspond to a single gene from a specific
organism. The table can be further sorted by defined filters in the left column or by taxon on the right column.

Gene Gene v || zebrafish pitx2 | |
Create RSS Create alert  Advanced I
Tabular list of results
[ ] Tabular~ 20 per page ~ Sort by Relevance v Sendto: ~ Hide sideba
Genomic Filters: Manage Fillers
Categories See pilx2 paired-like homeodomain 2 in the Gene database
Alternatively spliced Results by taxen
Annotated genes i
Protein-coding Search results Tog OI’gaV‘IISI’LSJ (Tree] Result counts sorted
anio rerio h
Sequence Items: 8 Homo sapiens (2) by taxonom
content o Showing Current items Mus musculus (2) y y
CCDS
Ensembl
Refseq Name/Gene ID | Description Location Aliases MIM Find reiated data =
RefSeqGene O pibe paired-like Chromosome 14, pitcac Database: [Solaet v
Status - D: 30164 homeodomain 2 [Danio  NC_007125.7 2c:110508, pitx2
rerio (zebrafish)] (36220460.36233365)
v Current
0 1dgft - 10, cb85, cripto, oep
IC”“:!“"W“* D: 30304 derived growth factor 1 NC_007121.7 wu:fe01d04,
ocations [Danio rerio (zebrafish)] (1955474, 1961930, zgc:109829
more.. complement) Search details = Query by
Clearall O dix2b distal-less homeobox Chromosome 1, dixs (("Danio reric"[Organism] OR
clearal ID: 30857 2b [Danio rerio NC_D071127 zebrafish[ALl Fields]) AND pitx2[All | < advanced
Snow adgitional fiters (zebrafish)] (30977936.30979683 Fields]) AND alive[prop]
complement) y sea rching
O ikefB IKAROS family zinc Chromosome 17, wu 5519, -
D: 402383 finger & [Danio rerio NC_0071287 200:92405 [ search | See more.
(zebrafish)] (21817383.21822198) e
) PAXS paired box 6 [Homo Chromosome 11 AN, AN2, ASGD5, 607108
D: 5080 sapiens (human)] NC_000011.10 D11S812E, FVH1 Recent activity =
(31784792.31817961 MGDA, WAGR —
complement) - =
[ Hoxat homeobox A1 [Mus Chromosome 6, ERA1, Hox-1 6 Q zebrafish pb2 AN (@lveleree) ) | Filters allow you to
ID: 15394 mussulus (house NC_0000726
mouse)] (52155367 52158286, B NCBI News narrow your search
CIPHACTR]  phosphatase and actin  C 3 RPEL, RPEL1 608723 [ Comprehensive analyses of hox gene results by defined
ID: 221692 regulator 1 [Homo NC_000008.12 dJ25TAT 2 expression in Xenopus laevis embr Fustie] iteri
sapiens (human)] (12716635..13290462) criteria
Q_ mybbpiafsym] AND and xenopus AND
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What resources will | find on the Gene page?

The Gene record provides access to gene-specific information including
nomenclature, reference sequences, genomic sequence viewer, publications and
functional data.

pitx2 paired-like homeodomain 2 [ Danio rerio (zebrafish) ]
Gene |D: 30164, updated on 3-Jun-2018

~ Summary

»
.

Official Symbol pitx2 provided by ZMC
Official Full Name paired-like homeodomain 2 provided by ZNG Nomenclature, taxonomy
Primary source ZFIN:ZDB-GENE-390714-27 <+ and links to related external
See related Ensemal:ENSDARGDDDDDDSBKM Vega:OTTDARGO0000021245 resources
Gene type protein coding
RefSeq status PROVISIONAL
Organism Danic reng
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata: Euteleostomi; Actinopterygii;
MNeopterygii; Teleostel; Ostariophysi; Cypriniformes; Cyprinidae; Danio
Also known as  pitx2a; pit<2c; zge 110508 .
Orthologs human mouse all D — Links to orthologs

~ Genomic context «|[?

L NCBI’s Genome
See pitx2 in Genome Data Viewer <=
Location: chromosome: 14 Browser

Exon count: &

Annoctation

Status Assembly Chr | Location
release
106 current GRCz11 14 NC_007125.7 Genomic location ‘?f
(GCF_000002035 6) (36220460..365233365) NCBI’s gene annotation
105 previous GRCz10 14 NC_007125.6 on both current and
assembly (GCF_000002035 5 (35380168 353589514) past assemblies
Chromosome 14 - NC_007125.7
[ ¥5592507 [ 36326050 Graphical dlsplay Of
zac TB3TEE Fitmd = eaf H
Tac i 77T eloulé genomlc conteXt

~ Genomic regions, transcripts, and products

»
.

~| Bibliography e
~ | Variation
Additional resources including
~| Pathways from BioSystems publications, GeneRIFs, Gene
Ontology (from GO Consortium)
~| General gene information and RefSeq transcripts that are
derived from a combination of
micencaLaEatei ot automation and manual curation

~ NCBI Reference Sequences (RefSeq) N
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How do | access the Reference Sequences (RefSeqs) for my gene of interest?

. Expand the ‘NCBI Reference Sequences (RefSeq)’ section of the Gene record

. Expanded view shows both curated (NM_,NR_and NP_) and model (XM_, XR_and XP_)
RefSeqs

+| NCBI Reference Sequences (RefSeq)

= RefSeqs maintained independently of Annotated Genomes

These reference sequences exist independently of genome builds. Explain

mRNA and Protein(s)
1. NM_130975.2 — NP_571050.1 pituitary homeobox 2
NM_ /N R_ /N P_ See identical proteins and their annotated locations for NP_571050.1
accessions Status: PROVISIONAL
represent Source sequence(s) AF132448
curated RefSeqgs UniProtKB/Swiss-Prot | QOWEZ2
Related | ENSDARPO00000525658.6, OTTDARPO0000022079, ENSDARTO0000052560.7, OTTDASTO0000026935
Conserved Domains (2) summary
plam00046 = Homeobox; Homeobox domain
Location:86 - 138
pfam03826 CAR: QAR domain
Location:272 - 289
L RefSeqs of Annotated Genomes: Danio rerio Annotation Release 106 details... &
NC_ accessions v
The following sections contain reference sequences that belong to a specific genome build. Explain
represent the ! ! . _een
RefSeq genomic Reference GRCz11 Primary Assembly LEAzEis e -
assembly. Quick FoyaE ek« G T -
access to the Danio rerio paired-like homeodomain 2 (pitx2), mRNA P——— =
FASTA for the 1. NC_007125.7 Reference GRCz11 Primary Assei] Ncal Reference Sequence. Nil_1205752
. Analyze this sequence _
genomic range Range | 362201460, 36233365 St
Download | GenBank, FASTA, Sequend Wilesss  1s3bp  eRNA  linear VAT 28-MaR-2018 P—
of the gene eSS oo eimadn 2 (pitad), A Highight Sequence Festures
VERSION WA 130s5.2 - .
I mRNA and Protein(s) il N Fod e S
ORGAMISH Show in Genome Data Viewer
o} Chordata; Cranista; Vertcbrata; Euteleostomi;
Meopterygii; Teleastei; Ostariaphysi;
XM_, XR_, XP_ 1. XM_005157307.4 — XP_005157364.1 pituitary B ceeece 5 toores o 10 sians 0o Aticles sbout the pitxzgene =
. T I ATHORS  Mang L, Liu 2, Lin M, Ha 0, Tao Q snd Liu F Functionl characterization of z
accessions See identical proteins and their annotated locaf 13, Feri E:g;'f‘;;:j, ;;;f*" asymmetry By DNA methylation ““““'“9“;‘"‘?”“’
T Pl Mutsicnsof consened rancaing
represent UniProtB/swiss-Prot | QOWsz2 RIBBKE 2 L LI s, bortteeer 15 e St . e it
RefSeqs Related | ENSDARPODDNO1Z0185 1) ™' [l conesyrtertr o et oo o o e O ot
Conserved Domains (2) summary ScumaL  phae ot 12 (9), es1ssses (2017} See o
generated by pomo00as] S5 T v oo,
M [ 3 (baees 1 to 2963) Pathways for the pits2 gene =
NCBI's Location:41 95 I LN e vt s, i iy e i
t ted  piam03826] o -Lw%%au;:; o IZHZELT;’HET,(:LEE 23,,35113";",2 tn patients TGF bota ignaing pahway
automate Location:227 - 2448 oy win han e 26 Gy, 3es0-seas cooury
. . PUED 26811203
pipeline —
Nucleotide record provides access to FASTA sequence,
feature annotation and sequence analysis tools — BLAST
and Genome Data Viewer
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Exploring the Genomic context section of the Gene Page

The default view of the ‘Genomic regions, transcripts and products ’ section of the Gene page
which shows the gene annotation on the current reference assembly. This section provides a
quick link to NCBI’s Genome browser as well as access to download and BLAST the Refsegs.

Link to view annotation

in NCBI’'s Genome Data
Current and previous Viewer (GDV)
annotation
= Genomic context B3I
A 4
Location: ‘;hrcmcsome 14 See pitx2 in Genome Data Viewer

Exon count: 5

Annotation releaze Status Assembly Chr Location
108 current GRCz11 (GCE_000002035.6) 14 NC_007125.7 (35220460. 36233365)
105 previous assembly GRCz10 (GCF_000002035.5) 14 NC_007125.6 (35800168..35889514)

Chromosome 14 - NC_007125.7

[a5692607 - [ 56326050
z5¢ 163565 Fitx2ep st
252177938 elovle
«| Genomic regions, transcripts, and products =7

Go to reference sequence details
Genomic Sequence: NC_007125.7 Chromosome 14 Reference GRCz11 Primary Assembly ¥
Go to nucleotide: raphics FASTA GenBank

2 NC_007125.7 - | Find: ~a | a | @ i == AToos~> I |L¥Tads- & 7 -

K 36,219 K [36.220 K 26,221 K 38,222 K [36.223 K 36224 K 36,225 K 36,226 K [¥6.227 K 36.228 K 36,229 kK 36,238 K 36,231 K 36232 K 36,233 K 36,234 K 362

Genes, NCEI Danio rerio Annotation Release 106, 2017-06-26 #
pitx2
RH_BEEIETIET.4 [N — I il——E > > > WP _BEEIET3E4.1
N 138372 I T—-— 0 HF 571581
Genes, Ensembl release 92 ®
S S —
Hovering over the RefSeq opens a Evcnrmsragnanne _ E—
T ——— . . lom—— x| 10 2] pitx2
atises sxon comeeea]  Window that allows for quick access to | ™ T\ 50 SR
download and BLAST Title: paired-like homeodomain 2
[ ‘ Il- Location: 35,220,450..36,233,355
RNA-seqg intron-spanning reads, aggregate (filtered), NCBI Danio rerio Annotation Rele - g base Lengl:h' 17 906

MP_S571050.1 and NM_130975.2

Merged features:
RNA-seqg intron features, aggregate (filtered), NCBI Danio rerio Annotatio..
t=t] 95 > | 2676
EEE D load: NP_571050.1, NM_130975.2
[
K [3B219K  [3EERAK  |3822lK  |362e2 K [36223 K [I6224 K [3625 K (36,226 K [3E22T K [36228 K [36.229
Links & Tools

NC_007125.7: 36M..36M (17Kbp)

iew GenelID: 30164 (pitx2)
iew ZFIN: ZDB-GENE-550714-27
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How do | search for my gene of interest in NCBI's Genome Data Viewer (GDV)?

Gene searches can also be performed in NCBI’s new genome browser which offers easy access to the expansive
range and number of organisms and assemblies represented in the GDV browser.

Starting from the landing page

* Select an organism by entering an organism name (common or scientific) in the search box
* Example: ‘Zebrafish’
* Or select an organism from the tree. More organism can be exposed by clicking on the nodes within
the tree
* The knowledge panel to the right will update to the selected organism

Species-specific

Search by common or knowledge panel

scientific names at

mu |t|p|e taXOnOmiC nome browser supporting the exploration and analysis of more than 580 eukaryotic
levels ome assemblies. @

m U.S. National Library of Medicine NCBI National Ce

My NCBI Logout

Genome Data Viewer

Select organism

Danio rerio (zebrafish) genome

‘ Danio rerio (zebrafish)

Search in genome

fruit fly

human

Locaton gene rpheniype B

Examples: myod1, chr25:31420000-31425000, DNA repair

Aedes albopictus
himpanzee

tod <
nematods Assembly

‘ GRCz11 b4 ‘

L) zebrafish

| Browse genome || BLAST genome |

Assembly details

Name GRCz1l
sheep RefSeq accession  GCF_000002035.6
GenBank accession GCA_000002035.4
Download via FTP  RefSeq, GenBank
R cttle Submitter Genome Reference Consortium
Level Chromosome
Category Reference genome

Annotation details

Annotation Release 106
Release date 2017-06-26

Update knowledge 1 2aase 7 g Ry
panel to a new species
by clicking on the
organism

[ I
=]

[}

Clicking the tree nodes expands
to show more organisms

m U.S. National Library of Medicine

National Center for Biotechnology Information
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Using GDV’s knowledge panel

The GDV knowledge panel provides multiple modes of access to the genome browser

e Search by query term. The search box accepts a broad range of search terms such as gene names and
symbols, protein names, dbSNP ids (human only), phenotypes or sequence accessions.

¢ Example query ‘pitx2’

* Select Assembly version ‘GRCz11’ which defaults to the most current reference assembly
* Alternatively, use the ‘Browse Genome’ button which allows for searching directly in the genome

browser view

* The ‘BLAST Genome button allows for a nucleotide or translated protein search against the selected

genome

Danio rerio (zebrafish) genome -~
Search in genome

pitx2

Examples: myodl, chr25:31420000-31425000, DMA repair

—

Search by gene
symbol, name
genomic location

RefSeq accession
GenBank accession

GCF_000002035.6
GCA_000002035.4

Assembly
GRCz11 v ‘
GRCz11 Se'ecgl
assembly
Browse genome BLAST genome you want to

GRCz10 search

Assembly details

Name GRCz11

FTP download
access to the

Download via FTP  RefSeq, GenBank <
Submitter Genome Reference Consortium
Level Chromosome

Category Reference genome

Annotation details

Annotation Release 106

Release date 2017-06-26
58

1 7

10 1112 12 14 15 18 17 12 1020 21 22 23 24 2

M

A

curated RefSeq and
archival GenBank
assemblies

\_

Detailed information on
the RefSeq annotation
including gene counts
and RNA-seq data used

in the annotation

Select browser view

23458

U.S. National Library of Medicine

National Center for Biotechnology Information
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What is displayed in the GDV default view?

A text search for ‘pitx2’ returns the default GDV browser view zoomed into the pitx2 gene on chr 14. The
browser display consists of a series of widgets on the left that control the graphical display on the right. You
can customize the look and feel of the control panel. Use the toggle icon found at the left side of each
widget header to collapse or expand the various panels. Re-order the panels by clicking in the headers and
dragging and dropping them into their desired location. The Sequence Viewer displays the chromosomal
location and the annotated gene features.

Page Widgets can be used to update
location shown in the Sequence Viewer

Genome Data Viewer

Ideogram View

Chromosomal location displayed
in the sequence viewer

Danio rerio: GRCz11 (GCF_000002035.6)

Chr 14 (NC_007125.7): 36,217,279 - 36,234,806

ResstAll Sharsthispage FAQ Help Browser Agresment  Versiond.4.1

Unplaced/unlocalized scaffolds: 967
|Alt loci/patches: 930

12 3 4 668 7 2 8 101 12131415

23 24 25 MT

| —

Regionv

|»|«wooo

Gene Transcript Exons: click an exon sbove to zoom in, mouse over io see details.

2 N oor12s7 - {3 O | € | @,

)

pitsz >
®1_pes157307 4 -

enes, Ensembl relssse 92 %

Assembly Region Details
History

Search "
& pi2 EnsDRRGosaRRaDY I Y —
Enter a location, gene name or phenctype ENSDARTBBERELHT . e
b Search examples,
Your Data - —
- select track - v o 1818. = H
ENSOAR = 3
-
. o e ENSDARTEEEEE17Z. EEEE—
No selected track e = ENeorereco
—
ENSDRRTEBEE0DS2.. [ —— i —— I
ENSDARPBBEHGE52. =—
ENSDART 20801376, IE——
Ni-seq exon coversge, aggregate (filvered), NCBI Danic rerio Annotaticn Release 106 - log base 2 scaled *
- - E280
. s Mhantn, . - T (o
» Supported Fils/Data types8 Bun_seq intron-spanming reads, aggregate (filtered), NCBI Danio rerio Annotation Release 106 - log bass 2 scaled ®
- ‘ —
- Select BLASTRID — v Tools v b2-seq intron features, aggregate (filtered), NCBI Danioc rerio Anno. (i) (5 ®
e
Add Tracks — STEL] —] 95 : ]
2

[ze.z18 K [ze.228 K [s8.222 K 38,224 K |38.228 K |38.228 K |38.230 K |38.232 K |38.234 K

NC_007125.7: 36M..36M (18Kbp) /" ¥ Tracks showin: 5/365

Sequence viewer panel shows the current annotation of the selected gene
along with default tracks for Ensembl’s annotation and RNA-seq intron
and exon aggregate reads

U.S. National Library of Medicine

National Center for Biotechnology Information
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How do | adjust my view within sequence viewer?

Exon navigator allows you to jump between gene features within a view or between exons

The ‘Show All' icon = expands the green gene bar to show transcripts (purple ) and proteins (red)
‘Tools’ allows you to adjust the gene orientation, view sequence text, and create pdfs

RefSeq annotation — default view shows both model and curated RefSeqs

RefSeq transcripts shaded in grey indicate discrepancies with the reference genome

Ensembl annotation

RNA-seq exon and intron aggregate tracks

Clicking on the orange ‘x’ removes the data track

NV A WNE

Danio rerio: GRCz11 (GCF_000002035.6) Chr 14 (NC_007125.7): 36,217,279 - 36,234,806

m Reset All Share this page EAQ Help Browser it Wersion4.4.1
—T T l I mE o — mIEES = EIEEE R @B 3T EEm 3
4 | Regionw p|b<2 ¥ || NM_130875.2 |4k 00O
Transcript Exons: click an exon sbove to zoom in. mouse over fo see details.
G Zwnconsg- {3 oy €, I @ i [5= AeTooks T | fFTracks- P 7 -
26,218 K 26,228 K 36,222 K 26 36,226 K 36,228 K 36,238 K 38232 K 36,234 K

Genes, NCBI Danio rerio Annotation Release 106, 2017-06-26

HiiZes7c: DR — — i —— —

NP 5710581 [E—r———
Genes, Ensembl release 92 5 ®

ENSDARGAGEEE1616E4-

EHSDAREGEOEEEEE4...
EMSDARTo@ERE1417.. [

| 2eeze.. »>
361518

r - >
L}
ENSDH L —
ENSDARTOOORE1453., g 2
EHEDN —
ENSORRTERERE?E.  Ea—ir——————————————{
EMSDART! —
EHEDN —
EnsDARTEEeoe0s2. [
ENSDARPEOEAREECE,, [ It
ENSOARTARAREI37E . Ll
RNA-seq exon coverage, aggregate (filtered), NCBI Danio rerio Annotation Release 106 - log base 2 scaled =
6280
128
2 What, ol . cmememuloteamnemn. (ot aniiflonm —
RNA-seqg intron-spanning reads, augrEnat= (filtered), NCBI Danio rerio Annotation Release 106 - log base 2 scaled
RNA-seq intron features, aggregate {flltered), NCBI Danio rerio Rnno. | "
= 1128 — k=1 L 2976
e
[ze.212 K |s5.228 K |3s.222 K |s8.224 k€ |28.228 K |2s.228 K |28.238 K |38.282 K |38.234 K
NC_007125.7: 35M..36M (18Kbp) /" ¥ Tracks shown: 6/365

xnﬁams?s@? 4 l’— I = w £
HP_BESIST364.1 [

m U.S. National Library of Medicine

National Center for Biotechnology Information
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How do | display additional data tracks?

In addition to the default display, you can view other data tracks by selecting the ‘Tracks’ button
which opens a dialog box containing additional data tracks. In the example shown, the ‘Expression’
tab offers the choice of tissue-specific RNA-seq intron and exon reads.

Danio rerio: GRCz11 (GCF_000002035.6) Chr 14 (NC_00?125.?]: 36,215,215 - 36,236,921
ResetAll  Sharethispage FAQ Help  Browser Agreement \ersion 4.4.1

—

— T —— T EmaEmEm = EmmE mmEmE Emom Em mI
H MM_1308752 v W [4p 00O
Transcript Exons: click an exon sbove to zoom in, mouse over fo see details.
9 Sncoonizsz- QoA I @, e == SR Tools - | ¥ Tracks ~ ? -
36 216 K 36 218 K 36,220 K 36,222 K 36,224 K (36,226 K 36,223 K 36230 K 36,232 K 36,236 K
Genes, NCBI Danio rerio Annotation Release 106, 2017-06-26 [ArE e} #
pitd
HM_BBS1S7307.4 [ t —— > > HP_BESISTIE41
Hr1 1225752 [ l———— > NP 5710581
Genes, Ensembl release 92 ErreieTe %
Tracks | Custom Data
ENSDARGO2AEAE3IE... - m— ;3 T o Active | Track name
RNA-seq exon coverage, aggregate (filtered), NCBI Dax
= -
‘A, Search Tracks (B Category: RNA-Seq, aggregate (8 Items)
Sequence RNA-s2q exon coverage, aggregate (filtered), NCBI Danio rerio Annotation Release 106
Genes (] RNA-seq exon coverage, aggregate (filtered, unigue hits), NCBI Danio rerio Annotation Release 106
RNA-s2q intron-spanning reads, aggregate (filtered), NCBI Danio rerio Annotation Release 106
m (=] RMA-seq intron-spanning reads, aggregate (filtered, unigue hits), NCBI Danio reric Annotation Release 106
Comparative Genomics RNA-s=q intron featurss, aggregate (filtered), NCEI Danio rerio Annctation Relezse 108
BLAST E1 RN&-seq intron features, aggregate (filtered, unigue hits), NCBI Danio rerio Annotation Release 106
(=] RNA-seq intron features, aggregate (unfiltered), NCEI Dianio rerio Annotation Release 106 -
Track Settings: RNA-seq exon coverage, aggregate (filtered), NCBI Danio rerio Annotation Release 106 Tr... ¥
Exon coverage of RNA-seg alignments, filtered to remove low abundance alignments and some apparent retained-
intron alignments near splice junctions
9 S NcoosT- QoA i @ M == KTk~ = T XFTade~ = 7~
Genes, NCBI Danio rerio Annotation Release 106, 2017-06-26 TR ] %
pitsz
WM PACICTIAT 4 [ } — —iE > > HP_ABCISTEE4 1
Hr13e9752 [l *0 1P 5718581
Genes, Ensembl release 92 U e x
ENSH .. F—
ENSOARGREBACRIE... »> i | = ——EEa »>

Y Y W .—-l_.-‘-l.

RNA-seq intron-spanning reads, aggregate (filtered), NCBI Danio rerio Annotation Releass 106 -

log base 2 scaled

Tissue-specific RNA-seq
intron and exon tracks

RNA-seq intron features, aggregate (filtered), NCBI Danio rerio Annota..
| 1353 Ik L1 3 2578 |
T
RNA-seq excn coverage, Larval:Day 5 - ZFS5:0000037, Whole embryo (Danic reric, SAMER4476728, filtered), NCBI Danio rerio Annotation Release 106 - log.¥
- -
B
. A v oa A B Y ¥ '} .
RNA-seq exon coverage, head (Danioc rerio, adult, Female, SAMEA708836, filtered), NCBI Danic rerio Annotation Release 106 - log base 2 scaled ¥
P [ ] P T -~k
RNA-seq intron- spann:.nc: reads, 21dpf, heart (Danic reric, SAMNO&350657, filtered), NCBI Danio reric Annotation Release 106 - g base 2 scaled *®

a0

RNA-seq intron-spanning reads, Larval:Day 5 - ZFS5:0000037, Whole embrye (Danio rerio, SAMER4476732, filtered), NCBI Danio rerio Annotation Release 1%

RNA-seq intron-spanning reads, Larval:Day 5 - ZF5:0000037, Whole embryce (Danio rerio, unknown, SAMER3505370, ered), NCBI Danioc rerio Annotation ¥

; 5 - ZF5: 0037, Whole embrve (Danio rerio, unknown, SAMEA3S05371,

RNA-3eq intron-spanning reads, Larval:Day 5 - ZFS: 0037, Whole embrye (Danio rer: unknown, SAMER3505372, filtered), NCBI Danioc rerio Annotation .#

RNA-seq intron-spanning reads, Larval: ered), NCBI Danioc rerio Annotation ¥

m U.S. National Library of Medicine 1
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How do | view protein and mRNA feature annotation?

Gene features can be projected onto the transcript and protein products by selecting the ‘Genes’ tab within
the ‘Tracks’ menu then highlighting ‘Genes, Known RefSeqgs, NCBI Danio rerio Annotation release 106 ’ and
using the ‘Track Settings’ section to configure the display. Selecting ‘Product Features’ option displays feature
annotation in the GDV Sequence Viewer.

G = ncoor12s7- Qo @ ] @, i == KoTooks- Tf £ Tracks- |2 P -
219K 36,228 K 36,221 K 36,222 K (38,223 K 36,224 K 36,285 K 36,226 K (38,227 K 36,225 K 36,223 K 36,230 K 36,231 K 233 K
Genes, NCBI Danio rerio Annotation Release 106, 2017-06-26 [NEN ] #*

itxE
wi_pes157307 4 Iam— £ B —
HP_BBEIET3E4.1 = -

Configure Page X
Genes, Ensembl release 92
Tracks | Custom Data
Active | Track name

£ Active Tracks
4, Search Tracks = Category: NCBI Genes (2 Items)
SEQI.IEIIW =1 u oo i o Dol el H1 3 T

NCBI Genes TraCk 3| Genes l []  Genes, Known RefSegs, NCEI Danio rerio Annotation Release 106 ]
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Genomic Clones

Comparative Genomics

BLAST
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Rendering options: | Show all v
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How can | view RefSeq annotation on a previous version of the reference assembly?

RefSeq annotations on previous versions of the reference assembly can be viewed using the ‘Comparative
genomics’ tab and selecting previous assemblies. The annotations can be projected onto the assembly
alignment using the ‘Project features’ setting.

In some cases cross-species alignments can be provided if the assemblies are similar enough.

‘«‘&egmv tunar ¥ | | NR_137318.1 ¥ ‘»‘qpooo

nar
Gene Transcript Exons: click an exon above to zoom in, mouse over to see details

9 2 wcoorizer- QI Op| G 1 @ i =T A Tools - | JO Tradks - |2 7 -
K 205 K 2045 K 2098 K 2,035 K 2,028 K 2.925 K P28 K

Genes, NCBI Danio rerio Annotation Release 106, 2017-06-26 L) el

Funar
MR1373181 | = Configure Page a3
Genes, Ensembl release 92 |
Tracks Custom Data

S Active Tracks Track name —
Assembly-assembly alignments, GRCz11 (GCF_000002035.6) vs. GRCz10 (GCF_000002035.5)
Assembly-assembly alignments, GRCz11 (GCF_000002035.6) vs. Zv7 (GCF_000002035.1)

:

4, search Tracks

Sequence

Assembly-assembly alignments, GRCz11 (GCF_000002035.6) vs. ZvB (GCF_000002035.3)
eelis Assembly-assembly alignments, GRCz11 (GCF_000002035.6) vs. Zvd (GCF_000002035.4)
Expi

Genomic Clones

Track Settings: Assembly-assembly alignments, GRCz11 (GCF_000002035.6) vs. GRCz10 (GCF_00000203... ¥

Same species Assembly-assembly alignments used by remap

Alignment Display: | Adaptive 2
Pileup Display: Match/Mismatch graph (count) >
Score method: Show Differences i
Unaligned Tails: Show Tail Length 2
Sort alignments by: | No sorting =3
Other settings: [ Link Mate Pairs Show Labels
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= = m—
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Module 5: NCBI’s zebrafish resources

How can | use GDV to view BLAST results in a graphical display?

GDV recently added BLAST functionality to the genome browser. Clicking on the ‘BLAST genome’ button opens a
BLAST page that offers blastn, tblastn and tblastx searches against the selected reference assembly. The BLAST
results page provides a direct link to the GDV alignment.

Danio rerio (zebrafish) genome -

Search in genome

Location, gene or phenctype

Examples: myodl, chr25:

Assembly

:31420000-31425000, DNA repair

For this example we will perform a tblastn search with the RefSeq
nucleotide accession NM_131311.2

‘ GRCz11

v

blastn | tblasin | thlastx |

®
BLAST » blastn suite
Danio rerio (zebrafish) RefSeq assembly GCF_000002

BLASTN programs search RefSeq assembly GCF_000002035.6 databaseq

Clear

Search database genomic/T955/GCF_000002035.6 using Megablast (Optimize for highly simila

Query subrange &
From

To

Links to GDV

7

| Browse genome BLAST genome |
Enter Query Sequence
h\. Enter accession number(s), gi(s), or FASTA sequence(s) &
Assembly details 131311.2
Name GRCz11 -
RefSeq accession  GCF_000002035.6
. A
GenBank accession GCA_000002035.4 <
Download via FTP  RefSeq, GenBank
Or, upload file Ch -
. - oose File | No file chosen )
Submitter Genome Reference Consortium (hoose Tie | @
Level Chromosome Job Title
Category Reference genome Enter a descriptive title for your BLAST search @)
Database GRCz11 RefSeq assembly [GCF_000002035.6] (1923 sequences) @
Program Selection
. Optimize for * Highly similar sequences (megablast)
Adjust search | - -
» Meore dissimilar sequences (discontiguous megablast)
parameters Somewhat similar sequences (blastn)
Choose a BLAST algorithm @)
Show results in a new window
© Graphic Summary,
Distribution ofthe top 3 Blast Hits on 1 subject sequences &
Mouse over to see the title, click to show alignments.
Color key for alignment scores
W -20 W+0-50 W s0-80 W 20-200 W >=200
1 1 1 auery | 1
1 300 600 900 1200 1500
(®Descriptions
©Alignments
BIDownload v GenBank Graphics sorthy: | E value v /A Descriptions
Danio rerio strain Tuebingen chromosome 9, GRCz11 Primary Assembly
Sequence D: NC_007120.7 Lengtn: 56459846 Number of Matehes: 3 Related Information
Range 1: 3397407 to 3208443 GenBank Graphics W Nest Mstch . .
Score Expect  Identities Gaps [ Genome Data Viewer - aligned genomic context
1916 bits(1037) 0.0 1037/1037(100%) 0/1037(0%) Plus/Minus
Features: homasho: protein Dl0a
e o T e s TS g
Shict 3398443 AGCTTAAAATCTGETTCCAGATCATCCTTCAMGTTCAGAAGTTGTGRAKAAGTCAS 3308384
e T
Soict 3358383 AGATCLCACLCGAGCAGCATGTGRCLTCCAGTGAGTCTLCACLT LACLLTEACLGELTL 3388324
ey % e T MM TSSO &7

U.S. National Library of Medicine

National Center for Biotechnology Information
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Module 5: NCBI’s zebrafish resources

How do | visualize my BLAST results in GDV?

Using the ‘BLAST Genome’ button
automatically populates the BLAST widget
with recent BLAST searches. In this example
we selected RID: HXPYZA2P015 which is

U.S. National Library of Medicine

National Center for Biotechnology Information

- then displayed in the GDV Sequence Viewer
Genome Data Viewer
F ldeogram View
b Search
» Your Data The “Tools’ dropdown menu takes you to
the BLAST page to run a new search
~ BLAST ? pas
L e
HXPYZAZPO15 (NM_1313112)  w | Tools | New BLAST
Show BLAST
» Details oyl L
Alignments Bl e ® % :
_ _ _ BLAST alignment results are grouped by
Query = | Hit location | Score |dentity .
. — chromosomal location and can be sorted by
Chrd (NG _007120.7) — any column or filtered by identity
13 484 3 400.5K (-) 874 100% =
4842871 33009 6K () 340 100%
943 =8BT0 3333 9K (+) 133 80%
668 >> 1.704 3397 9K () 1871 100% The ‘accessions menu’ allows you to quickly
1173 1,211 45.249M () a5 579, jump within the table to specific sequence
- on which alignments are found.
Chri (NC 007112.7)
169 > 304 3p.g7am () 84 73% 1
484 675 3p a7om (-) 158 T8%
BE6 > TET 30 979M (-) 80 T9%
Sequence Ident Cowver
1173 > 1,206 21.697M (-) 45 38% / Chrd (NC_DD7120.7) 100% 100%
1,173 % 1,209 22 100M (-} 41 a30; NW_015394493 1 T9% 25%
: Chri (NC_D07112.7) 79% 25%
1173 3 1.206 .
: SlEnla s &3 el Chri2 (NC_007123.7) 57% 12%
NW 018394493 1 Chr19 (NC_007130.7) 7% 11%
Chr3 (NC_007114.7) 1% 8%
169 3 304 3
LIEETE S B Tkl Chri4 (NC_007125.7) T4% 4%
_ 4842 8BTS 435 00K (1) 158 T3% Chri3 (NC_DO7124.7) 79% 3%
B66 3 TGT 494 83K (-} aQ T9% Chri7 (NC_DO7123.7) a4% 2%
Chri8 (NC 0071307)
4542 672 41.471IM () 147 T7%
518 % BT1 a4 scckd ran -n noy -
Only alignments on the cument assembly are shown
F Add Tracks



Zebrafish Workshop Madison 2018 Module 5: NCBI’s zebrafish resources

Viewing the BLAST result in the Sequence Viewer?

Continuing with this example (RID: HXPYZA2P015) we will use the ‘alignment inspector’ to select a
BLAST hit to view in the Sequence Viewer.

= BLAST ?
Selecting the ‘BLAST Alignment Inspector’ opens a

HAPYZAZPO1S (WM_131311.2) v Tools v detailed display of alignments located on the
currently displayed assembly sequence. It provides a
- Details graphical display of the relationship of a query's

alignments to the assembly and NCBI's current

Danio rerio distal-less homeobox Pa (dix2a), mRMNA .
RefSeq gene annotation.

Program  blastn
Databagse GPIPE/T955M06/mef ffop level
Length 1704

 /
Alignments Bl v ® %
Query 2> | Hit location | Seore Identity
Chra (NC 007120.7) =
E— 874  100% =
Selecting the ‘Gene Hit’ opens 340 100% Hovering over any exon or aligned region creates a

the BLAST alignment against the highlight in the Alignment Inspector column and at

gene feature in the Sequence the corresponding region of the sequence viewer
. NC_007120.7): 3,397,299 - 3,400,840 . .
Viewer I display in GDV.

T v
= m o Em mom EmEEE = - - x
4 | Regions |dix2a NM_1313112 v |4 p 00O
G Transcript to zoom in, i
I/ BLAST Al ient Inspector NM_131311.2: Danio rerio distal-less homeobox 2a (dix2a), mMRNA * ? X
Puery < Length Score | Gaps Idenfity | Hit overview
Strand: (-}~
Gene Hit: dlx2a LM 1313112
13484 434 | 874 0% 100% _ 3400246 « 3,400,729 )
—_—
484 3 671 128 24 0 100% 2.199 506 « 3199 A% ‘ .
663 » 1,704 1037 1871 0% 100% 3,397 407 « 3,396,443 NC_DD7120.7: 3,400,314 ) | | .
Exon Strand: (+)
Gene Hit: _dix1a AR, CDS range'3, 400,246 - 3400570 M ]
523 » 670 148 132 1% 0% 3,386,849 % 3 366,985 Exon range:3.400,246 - 3,400,729 .
Strand: (-)
Gene Hit: hdac4 2 0051725224

147331211 20 L1 nes e 46.249.094 <« 46.249.132

|9 = ncoorizes- Qo ] @, i == BLAST allgnment

3,400,600 [2.399.608  [3,399.408  [3,399.208 2,398,608 [3,398.408  [3,398,200

leaned Alignments - BLAST Results for: NM 131311:Danic reric distal-less homecb.(id] (b
Hr3L32

LAST|Results for: MM 131311:Danic rerio distal-less homeobox... W o *
HI1 1313112 HHI313112 HH1E13112
I | > 1220 azz (] > S 1e33 e87 W >
LAST|Results for: ref|NB 571386.2| (274 letters) i oo ®
leaned Alignmencs - BLAST Resulcs for: ref|NP_571336.2| (274 letters) W oo ®
enes| NCBI Danic rerig Annctation Releass 106, 2017-06-26 W oo ®
dixza
13112 | — — T > B HPSTL
enes, Ensembl releases 92 [T ®
B79. L
exon (coverage, aggrepate (filtered), NCBI Danioc reric Annctation Release 106 - log base 2 scaled
- aan _

INA-3eq intron-spanning reads, aggregate (filtered), NCBI Danio rer Annotation Releaze 106 - log base 2 scaled

|v2-seq incron features, aggregace (filtered), NCBI Danio rerio Annotation Relss (1] (il *®

ST S | — y 1339 —
|34e0.208  |34p0EE0  |34@0408  |3400.200  |3.480 k |3.399.508  [z.399.800  [3.399.408  [3.399.200 (3,339 K [3.398.800  |z.398.600 (3398408  |3.398.200 3,338 K |3.397.808  |2.397.800  |3.397.¢

NC_007120.7: 3.4M..3.4M (3.5Kbp) C 7 % Tracks shown: 10/373
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How can | use the BLAST widget to search for paralogs?

The BLAST widget can also be used to search to location of lower quality hits that may represent paralogs or
gene family members. In this example the dIx2a transcript, NM_131311.2 (RID# HXPYZA2P015) was searched
against the zebrafish reference assembly. Additional genomic alignments can selected from the Ideogram view
or from the BLAST widget.

BLAST hits to the
full assembly are
shown in the Gene feature
Ideogram view aligning to the
BLAST hit

ResetAll  Sharefthispage ~FAQ  Help  Browser Agreement Versiond 4.1

~ Ideogram View

Vv 4
Genome Tta Viewer Danio rerio: GRCz11 (GCF_000002035. Chr 1 (NC_007112.7): 30,977,528 - 30,980,027

Unplacediunlocalized sca¥folds: 967

e il — R A sEmmm meeemmm mmmEm REE . mmm = omm om o2 = =
[1]2 a2 4 5 & 7 8 2 wn | Regionv dx2b ¥ L pp |4 p 00O
« Gene. T in, mouse over
v/ BLAST Alignment JfSpector NM_131311.2: Danio rerio distal-less homeobox 2a (dix2a), mMRNA ? X
Query engih | Score | Gaps | Idenity | Hit overview
Strand: { +
| Gene Hit: dix2b M 131267 2 ]
- 169 > 304 136 84 0% 3% 30,979,428 « 30,979,563
> 675 2 30,975,926 « 30,979,117
13 14 15 18 17 18 19 20 21 22 23 24 25 MT — 434 > 6T, 192 18 0% 8% £ —
666 » 767 102 5 0% . 30,875,711 <« 30,878,812
Strand: {
Gene Hit: zechel NM 0013013682
1,173 % 1206 34 a4 0% E 21,696,783 « 21,69.816
Strand: {
Gene Hit: dnah§ XM 0214763251
baSearh, 11752 1208 ar e Ao 22,100,466 € 22.100.502 M
» Your Data =
SaRLASE 2 9 SNy Qg I @ i 22 ReTods~ | fTracks> @& 7~
HXPYZA2POI5 (NM_1313112) v Tools 38,988 K [38.979.608 38,979 608 38,579,488 38.975.280 38979 K 38,978,800 [38.575. I I I I 420,577,
Clean=d Alignments - BLAST Results for: NM 131311:Danic rerio distal-less homech. H i x
~Deraits : = o Mismatches against the
Danio rerio distal-less halneobox Ja (dixZa), mi 1658 R IR 00 U (R IR . .
Program biasin BIAST Results for: NM_131311:Danic reric distal-less homecbox... W oo ? genon]e are dlsplayed n red ®
sane HH_I3131.
Database GPIPE/TesYD8/ref_fop_level n
aiabase ! elop-teve 165 H8 DRI ) B 2.9 ees B AN B 527
Length 1704 HH 1313112
2 R NI - B 1629
Alignments. M ™ % | Genes, Known RefSegs, NCBI Dani io Annotation Release 106 W o *
Query | Hitioction | Score | identity deeeb
= E I T —— N ———— I N N 2
Chrd (NC_007120.7) = HH131287.2 > > > > > > > > MF_E71E721
RNA-seq exon coverage, aggregate (filtered), NCBI Danic rerio Annotation Release 106 - log base 2 scaled *

1484 3 an0K (1) 874 100%

| _

3237670 3355 0K (+) 132 a0% ANA-seq intron-spanning reads, aggregate (filtered), NCBI Danio rerio Annotation Release 106 - log base 2 scaled #
668> 1704 a3clbK() 1871 100%

ase
11731211 _4e 64
Chri (NC 007112 7) RNA-sey intron featurss, aggregate (filrered), NCBI Danio rerio Annotarion Relea (i (il ®
169> 304 30.979M () 24 =5 e
4845675 aporaM(y 158 |z8.988 K 20,973 200 |28.979,500 |28.379,400 [sa.972.208 [38.979 K |38.978,500 [a0.578.608 an.575,400 20,978,208 20,978 K |2e.977 500 |po.377.
5665 767 30 979M () ) NC_007112.7: 31M..31M (2.5Kbp) C ' ¥ Tracks shown: 7/373
11733 1208 21867M () 45
11731209 22.100M () 21

1173 » 1,906 3408 6K () 39
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How do | access NCBI’s resources for other fish species?

Access to RefSeq annotated genomes for other fish species can be found at
https://www.ncbi.nIm.nih.gov/genome/annotation_euk/all/ . Genomes are organized by taxonomic groups.
Opening the dropdown menu for each group provides a species list and links to FTP, BLAST (B), a detailed
annotation report (AR) and the Genome Data Viewer (GDV).

Genome Genome v | search
Limits  Advanced

Eukaryotic Annotation Home Documentation + | Annotated Genomes + | Annctation Policy Request Annotation

Eukaryotic genomes annotated at NCEI

Hundreds of eukaryctic genomes have been annotated by the NCBI Eukaryotic Genome Annetation Pipeline (see graphs). The latest annotation release available for each genome is shown in the
tables below. The tables are crganized by taxonomic group and provide links to the annotation report, FTP site, genome BLAST page, and Genome Data Viewer page.

Only completed annotations are shown here. Please browse the annotation runs currently in progress to see what will become available in a few days.
Show/Hide All

+ Featured (8)

+ Primates (25)

+ Rodents (20)

+ Even-toed ungulates and whales (Cetartiodactyla) (21)

Species are listed alphabetically along
with information on the assembly
+ Birds (62) submission name, date of submission

+ Other Mammals (46)

+ Fish (53) and annotation and links to NCBI

resources for that species

~ Fish (53) |
FTP - FTP Download B - Crganism-specific BLAST AR - Annotation Report GDV - Genome Data Viewer
. N Annotation Freeze Release .

Species RefSeq assembly(ies) Release Date Date Links

Acanthochromis polyacanthus (spiny chromis) ASM210954v1 (GCF_002109545.1) 100 2017-08-03 2017-08-07 FTP B AR GDV

Amphiprion ocellaris (clown anemonefish) AmpOcel 0 (GCF_002776465.1) 100 2017-12-11 2017-12-13 FTP B AR GDV

Astyanax mexicanus (Mexican tetra) Astyanax_mexicanus-2.0 (GCF_000372685.2) 102 2017-09-27 2017-10-03 FTP B AR GDV

Austrofundulus limnaeus (bony fishes) Austrofundulus_limnaeus-1.0 100 2015-09-02 2015-09-17 FTP B AR GDV

(GCF_001266775.1)

Boleophthalmus pectinirostris (great blue-spotted BE.fa (GCF_000788275.1) 100 2017-04-26 2017-04-29 FTP B AR GDV

mudskipper)

Callorhinchus milii (elephant shark) Callerhinchus_milii-6.1.3 (GCF_000165045.1) 100 2014-04-29 2014-05-09 FTP B AR GDV

Clupea harengus (Atlantic herring) ASMIE633v1 (GCF_000966335.1) 100 2015-06-10 2015-06-12 FTP B AR GDV

Cynoglossus semilaevis (tongue sole) Cse_v1.0 (GCF_000523025.1) 102 2018-05-02 2018-05-16 FTP B AR GDV
m U.S. National Library of Medicine

National Center for Biotechnology Information
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Searching NCBI’s Assembly database?

NCBI’s Assembly database is an archival database of submitted genome assemblies across a broad
range of organisms. The database also tracks changes to assemblies that are updated by submitting
groups over time with a versioned Assembly accession number. The Assembly interface also
provides easy access to download genomic datasets.

Example:

Enter ‘fishes’ in the Assembly search field
Use the filter on the left side to select ‘Latest RefSeq’

* Select one or multiple assemblies
* Use the ‘Download Assemblies’ button to Select ‘RefSeq’ or ‘GenBank’ datasets
* Use the file type dropdown menu to select from a selection of FTP download choices
Assembly . i |ﬁ5h85
Create alert Advanced Browse by organism
AssEr:bly Download
IS " canc i
Customize
Status . Source database (GenBank or RefSeq) ,/
Latest (209) Ref3eq v
dtomtrnden  Sekch e
' Itemsk 1 to 20 of 209 Gonomic GFF
Filters e i\‘ssembly level - All file types (including assembly-structure directary)
compite geneme (0 © Fitters activated: Latest, Latest RefSeq, Exclude Assembly regions report

Chromosome (30)
Scaffold (163)
Contig (11)
RefSeq category

Reference (1)
Representative (167)

Exclude

Exclude partial (0)
Exclude anomalous (0)
Customize ...

clear

Relation to type

material

Assembly from any type (0)

Assembly from type (0)

Assembly from synonym
type (0)

Assembly from proxytype (D)

Assembly designated as
neotype (0)

ICTV species exemplar (0)

Sequence release
date

Custom range...

Contig N50
Custom range...

Scaffold N50
Custom range...
Clear all

Show additional filters

GRCz11

Genome Reference Consortium Zebrafish B
Crganism: Canio rerio (zebrafish)

Infraspecific name: Strain: Tuebingen

Submitter: Genome Reference Consortium

Date: 2017/05/09

Assembly type: haploid-with-alt-loci

Assembly level: Chromosome

Genome representation: full

RefSeq category: reference genome

Synenyms: danRert1

GenBank assembly accession: GCA_000002035.4 |
RefSeq assembly accession: GCF_000002035.6 (la
10s: 1104621 [UID] 4432478 [GenBank] 4514068 [Rs

ASMI2346Tv1

Crganism: Oryzias latipes (Japanese medaka)
Infraspecific name: Strain; Hd-rk

Sex: male

Submitter: The University of Tokyo

Date: 2017/07/27

Assembly level: Chromosoms

Genome representation: full

RefSeq category: representative genome

GenBank assembly accession: GCA_DD2224675.1 (latest)
RefSeq assembly accession: GCF_002234575.1 (latest)
118 [RefSeq]

10s: 1161541 [UID] 4843683 [GenBank] 5973

ASM318616w1

Crganism: Scophthalmus maximus (turbot)
Infraspecific name: Ecotype: wild atlantic
Submitter: CNAG

Date: 2018/06/05

Assembly level. Chromosoms

Genome representation: full

RefSeq category: representative genome

GenBank assembly accession GCA_003186165.1 (latest)

RefSeq assembly accession nia
IDs: 1734101 [UID] 6583225 [GenBank]

FUGUS
4. Organism: Takifugu rubripes (torafugu)
PR

Assembly structure report
Assembly statistics report
CDS from genomic
Feature count

Feature table

Genomic FASTA
Genomic GenBank format
Protein FASTA

Protein GenPept format
RNA FASTA

RNA GenBank format
RNA frem genomic
RepeatMasker output
RepeatMasker run info
Translated CDS
WGS-master

U.S. National Library of Medicine

National Center for Biotechnology Information
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Using the Assembly database to find more information on a submitted assembly?
The individual assembly pages provide information on the structure and quality of the assembled
genome in addition to assembly names and other meta-data, statistical reports, and links to genomic

sequence data.

In this example the Assembly page for coho salmon (Oncorhynchus kisutch) is shown.

Full Report ~ Send to: v
) Access the data

DOKIS._V'l R et eaho o SErETE TETEIT A Browse in Genome Data Viewer

rganism name:  Oncorhynchus kisutch (coho salmon) Oncorhynchus kisutch View the Annotation Report
Isolate:  150728-3 h
Sex: female Download the RefSeq assembly

i . SAR
:!nian‘!pll:. ;7:.;'3425'9297112'63 Download the GenBank assembly

ioProject: 352719
Submitter:  University of Victoria ACCGSS tO FTP BLAST search the assembly
Date:  2017/03/08 doWnload Of the Download the full sequence report
Assembly level: Chromosome ﬁ Download

P ownload the statistics report

Genome representation:  full RefSeq and GenBank
RefSeq category: representative genome
GenBank assembly accession: GCA_D02021735.1 (latest) Assemblies
RefSeq assembly accession:  GCF_002021735 1 (latest) Assembly Information
RefSeq assembly and GenBank bly idk no (hide details) Assembly Help

 Only in RefSeq: chromosome MT (in non-nuclear bly-unit) Assembly Basics

« Data displayed for RefSeq version |nformati0n and I|nkS NGB A by D fode!

. ssembly Data Model
WGS Project:  MPKVD1 !
Assembly method:  AllPaths v 52488, PBjelly v 158 24
v i el <= to the Assembly
Expected final version: no
- H H Related Information

Genome coverage: 213.0x ) Subm|SS|0n Bofroect
Sequencing technology:  lllumina HiSeq: PacBio loFrojec

1Ds: 1020831 [UID] 4185058 [GenBank] 4192748 [RefSeq] BioSample

{Show revision history) Genome

History |

o Nucleotide INSDC
Global statistics

Nucleotide RefSeq

Total sequence length 2,369,932,239 Taxonomy
. onomy
Total assembly gap length 109,511,248 Detailed P
WGS Master
Gaps hstween scaffolds 1_595* Assem bly v
Number of scaffolds 22,813 S . .
Scaffold N50O 1,266,128 tatIStICS o
Gene and feature statistics
Scaffeld L50 433
Counts and length of annotated features are provided below for each assembly.
Number of contigs 97.074
Contig N50 £8,118 Feature counts
Conlg LE0 883 Feature Okis_%1
Total number of chromesomes and plasmids 31 =
p Genes and pseudogenes &/ 46,096
Number of component sequences (WGS or clong) 22,813
protein-coding 36,425
non-coding 4 754
pseudogenes 4917
genes with variants 11,142
mRMNAs &7 579
fully-supported 50,348
. . . with » 5% ab initio & 3500
The annotation report provides detailed
/ partial 3189
information on the data used for the RefSeq it flod gap(e) @ 1373
annotation including gene counts known RefSan () & 0
model RefSeq (XM_) 57 579
Other RNAs & 6737
fully-supported 6,090
with » 5% ab initio & 0
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How do | use NCBI resources to find orthologs?

When available, ortholog sets can be found as a link on the Gene record. Clicking on ‘all’ opens a tabular list of Gene
records for all orthologs within the set. The entire ortholog dataset can be downloaded as a nucleotide or protein
FASTA file by following links to the Nucleotide and Protein databases using the ‘related data’ dropdown menu to the
right of the Gene search page.

mydB88 myeloid differentiation primary response 88 [ Danio rerio (zebrafish) ]
Gene |D: 403145, updated on 20-May-2018

- Summary

Official Symbol myd88
Official Full Name myeloid differentiation primary response 88 provide
Primary source ZFIN-ZDB-GENE-040219-3
See related Ensembl ENSDARGO0000010168 Vega:OTTDARGO0000021362
Gene type protein coding
RefSeq status PROVISIONAL
Organism Danic rerio

by ZNC

8
&
I
]

Lineage Eukaryota; Metazoa; Chordata; Crania 1 .
Danio Select ‘all’ to open a list |
Also known as  zgc:103541 H Se ecta
i 4 of all Gene records in
Orthologs human mouse all articular
the ortholog set P )
species
v ||ortholog_gene_4615[group] | | Searcn |
Create RSS Create alert  Advanced
Tabular ~ 20 per page ~ Sort by Relevance ~ Send to: =
Filters: Manage Filters
Search results
ltems: 110 20 of 224 Page |1 of 12 Mext=  Last== Results by taxon
0 Showing Current itemns. Top Organisms _@]
Mus musculus (7)
- Mus caroli (1)
Name/Gene ID | Description Location Aliases MiM Mus pahan‘r"fl
myeloid differentiation primary response gene  Chromosome 9, NC_000075.6 Rattus norvegicus (1) .
88 [Mus musculus (house mouse)] (119335985 119340040, mf"i”es “"9“‘;,“9'?1“5 1
complement) N other taxa (229)
MYDSE myeloid differentiation primary response 56 Chromoseme 3, NC_000003.12 MYDSED 602170
D: 4615 [Homo sapiens (human})] (38137439..36143022)
Mydas myeloid differentiation primary response 88 Chromosome 8, NC_005107 4 Find related data
D: 301059 [Rattus norvegicus (Norway rat)] (128022512..126027482 Database: [Nuclectide v
complement) Select
myeloid differentiation primary response 88 Chromosome 24, NC_007135.7 zge: 103541 BioProject
D [Danic rerio (zebrafish)] (20156914..20192854, complement) BioSystems
myeloid differentiation primary response 58 Chromosome 22, NC_037349.1 B‘:_'DKS
D [Bos taurus (cattle)] (11609334..11613790) Search df Clinvar
myeloid differentiation primary response 88 Chromoseme 2, NC_005089.5 ortholog Conserved Domains
D [Gallus gallus (chicken)] (4892500 4905115) 1 SE\GfaP
ar
MYDSS myeloid differentiation primary response 88 Chromosome 13, NC_010455 5 EsT
Ty r £o teian) Anp7cacs aae7aceo
Gene
} Genome
Nucleotide Nucleotide v | GEO Profiles
Advanced G338
GTR
Species Summary ~ 20 per page~ Sort by Default order ~ Sendto:~  Filters: Manage Fill HomoloGene
Animals (336)
Customize Complete Record MedGen
Molecus ty ‘ Items: 1 to 20 of 336 ® Coding Sequences
olecule types clear G Feat
+ MRNA (336) ene reatures OM' M
Customize @ Filters activated: mRNA, RefSeq. Clear all PMC
Source databases clear PREDICTED: Aligator sinensis myeloid differentiation primary_response,  2ewnioad features Probe h
v RefSeq (335) 1. 5,217 bp linear mRNA Format
Customize y 500.3 Gl FASTA Nucleotide ¥
Sequence length Taxonomy Create File Select
Custom range. GenBank FASTA Graphics I 'd
; Nucleotide
gelfase date PREDICTED: Pythen bivittatus myeloid differentiation primary response 88 (MYD88), mRNA Find related datay
ustom range 2 1,199 b linear MRNA Database: | Select a”OWS you to
Revision date 9 J:
Custom range BioProject  Protein  Taxonomy dOWnload
GenBank FASTA Graphics
Clear all FASTA
m U.S. National Library of Medicine
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How do | use BLAST in GDV to locate orthologs of my gene?

Potential orthologs can be searched using the BLAST widget which supports translated protein sequence to the
genomic sequence (tblastn). In this example the zebrafish MyD88 protein, NP_997979.2 (RID # HYBHRHS9014) was
searched against the coho salmon (Oncorhynchus kisutch) reference assembly.

Job title: refiNP_997979.2] (284 letters)

RID HYBHRHSS014 (Expires on 06-13 10:21 am)

Query ID NP 997979.2 Database Name genomic/8019/GCF_002021735.1
Description myeloid differentiation primary response protein MyD8g [Danio rerio] Description Okis_V1 RefSeq assembly [GCF_002021735.1]
Molecule type amino acid Program TBLASTN 2.8.0+ b Citation

Query Length 284

(2 Graphic Summary
Distribution of the top 8 Blast Hits on 4 subject sequences &
Mouse over to see the title, click to show alignments
Color key for alignment scores

W <40 W40-50 Ws0-80 Wso0-200 W==200

| I | I | I

1 50 100 150 200 250
#Descriptions
(SAlignments

[BDownload v GenBank Graphics sortby: [E value v ¥ Next 4& Descriptions

Oneorhynchus kisutch isolate 150728-3 unplaced genomic scaffold, Okis_V1 Un_scaffold04938, whole genome shotgun sequence
Sequence ID: NW_018090668.1 Length: 245405 Number of Matches: 4

Related Information
Range 1: 150047 to 151237 GenBank Graghics W Nest

[P Genome Data Viewer - aligned genomic context

Scare Expect Method Identities  Positives  Gaps Frame
105 bits{263) 1e-23 Compositional matrix adjust. 52/97(54%) 70/97(72%) 1/97(1%) -2

Query 6 SIDHEATEVTALNCSFRKKLGLFLUPTNTVAARTUAELIDETYLEIKNFEKRDCPFEK 65
Sbjct 151237 SLOLKNIPLRALNINVRKRLGLFLNPRNTVASDHMSVAENMGFSYLEIKNYEDCQDPTRE 151058
Query 86 VLTDWETR-PDATVANLLSTLEKAERKDVISELKEIL 101

Genome Data Viewer Oncorhynchus kisutch: Okis_VA1 (GCF_002021735.1)  NW_018080668.1 (unplaced): 136,610 - 155,445

ResetAll  Share this page /ﬂ Help  Browser Agresment  Version 4.4.1
» Pick Assembly

| Regonw | myoss v | d_nz0sre0izi v W |4> 0000
~ Ideogram View Gen Transcript Exons: clek an excn sbove to zoom in, mausa over o see detais
Tt = e 21218 BLAST Alignment Inspector NP_997979.2 myeloid differentiation primary response protein MyDS2 [Danio rerio] ‘ 2 x
LG1 LG2 LG3 LG4 LG5 LG8 LGT LGS LGO LG10 LGT1 Query 2| Length | Score | Gaps | Ideniity | Hit overview
Strand: (+)
Gene Hit: _myass XM 0207aD131
85 101 o7 05 2% 5% TE0.84T » 151,237
102> 124 2 v % &% 150,080 > 150,128
2113 268 s s T W% 148,117 » 146,278
2333 270 w72 0% A% 142,820 » 142933

LG12 LG13 LG14 LG15 LG8 LG17 LG18 LG18 LG20

tblastn
o e Lo e o s L o ) B = alignment

~ Search O S nw_ososoessir 0| Q i o =1 A Tooksr X | ¥ Tads~ & 7 -
% Location, gene o phen =5 154 % sz sz 151 K 5o 143K 195 & 147 K 146 K pes pezk 1k 148 ¢ R
Enter a location, ge
BLAST Results ref |NP_ +2| (284 letters) ®
» e " "
Jour Daia < 5 I Rt Ege 1o
+ BLAST ? Results - ®
[
HYBHRHSS014 (NP_3 v = = |
Genes, NCBI Oncorhynchus kisutch Annotation Release 100, x
» Details
- = s
Alignments B o ® ¥ R pze4r4ots 1 IR ——F & —— I posase0zt
Query Hit location | Score & Igenity Ji=s J154 1 s sz J151 K Jis8 1 149K 148 ¢ 147 k¢ 145 s c Jtas € 142 % a2k 1k 140 ¢ i3 K
01, 68 1 = NW_018050668.1: 135K..155K (17Kbp) 4 Q Tracks shown: 4/74
B> 101 151 05K (+) 106 53%
233> 270 142.88K (+) 73 81%
102> 124 150.00K (+) ar 60%

15268 120k 3 3%
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Coming Soon to the GDV browser

* Load your own data
e Track Hubs

Genome Data Viewer

+ Ideogram View

r Search

For example: GFF3, BED, BAM formats

Search Track Hub Registry from GDV

Danio rerio: GRCz10 (GCF_000002035.5)

Chr 1 (NC_007112.6): 13,626,351 -1

O Location, gene or phenotype
Enter a location, gene name or phenotype | (@8 [ Regionse | LOCS53525 v | NM_00M323067.1 v W |4 000O0OOOO
» Search examples Gene Transcript Exons: click an exon above to zoom il
r User Data and Track Hubs
S S ncoorize- Lol @ I @, s =2 T
Principal Splice Isoforms APP... v Tools w
|15.64@ K |13.688 K 13680 K |L3.766 K [tz.72
I;:anE;“;e| szigs!fgglﬂsgz;ii sppris | [fE°es, NCBI Denio rerio Annotation Release 105, 2016-06-24
) N fzl LOCEET 495 -
Long Label Selects a single CDS variant for TE
B——lH—| =] 11 E30150.2 wr_pacicazea 3 ] <P_pecicaeer 1 h

each gene as the 'PRINCIPAL" isoform based on
the range of protein ... more

Contact appris.cnio@gamail.com

More Description

Remote data tracks T
bigbed 7
b Support=d File/Dats fvoes
* BLAST

+ Add Tracks
+ Assembly Region Details

* History

U.S. National Library of Medicine

National Center for Biotechnology Information

ermpt b [=—H——H——Hi

HM_ZE1128.1 e

fiptitb 1+61 F———H——HH

(H} RAPPRIS - Principal Iscforms
ENSDRRTB0EEBEIE. .
EHSDARTRREEE1EZ.., = =
EHMSDARTEEEEEEES... I EHSDARTEGEEEGZGE.. [
EHSDARTEGEEEE4E.. |
< [13.648 K [13.686 K [13.680 K L2786 K [tz.72

NC_007112.6: 14M..14M (230Kbp)
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Additional NCBI resources

 Bulk Data Download

« FTP
o ftp://ftp.ncbi.nlm.nih.gov/genomes/refseq/
o ftp://ftp.ncbi.nlm.nih.gov/refseq/
* NCBI Genome Pages — provides direct access to datasets
https://www.ncbi.nlm.nih.gov/genome/?term=danio+rerio
* NCBI Assembly Database — allows for bulk download of data across
multiple assemblies.
https://www.ncbi.nlm.nih.gov/assembly/?term=Neopterygii

* Programmatic access - Eutils/Edirect

*  https://www.ncbi.nlm.nih.gov/books/NBK25500/
*  https://www.ncbi.nlm.nih.gov/books/NBK179288/
*  YouTube Videos https://www.youtube.com/user/NCBINLM
* Tutorials
ftp://ftp.ncbi.nih.gov/pub/factsheets/Factsheet bulk download.pdf
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NCBI news and blogs

e https://ncbiinsights.ncbi.nlm.nih.gov/
e https://www.facebook.com/ncbi.nlm
e https://www.ncbi.nlm.nih.gov/home/learn/

Contact Us!

NCBI Help Desk
https://support.nlm.nih.gov

RefSeq
https://www.ncbi.nlm.nih.gov/projects/RefSeq/update.cgi

Nuala O’Leary — RefSeq Curator, Zebrafish Champion
olearyna@ncbi.nlm.nih.gov
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Thank you.
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