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Two kinds of resources at NCBI

Primary Data Archives

« INSDC
* GenBank
* dbEST, dbGSS

e dbVar

* dbSNP

* Probe

* Trace

« SRA

* Geo

* Biosample
* BioProject

Reference Collections

* RefSeq

* Gene

e UniGene
e Clone DB
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Difference between the two resources

Primary Data Archives Reference Collections
A database record 1s derived A database record 1s derived
from submission of work through computation and/or
performed outside of NCBI curation by NCBI upon primary
(T L VS p— Compr——, data archive records and other
public data

* NCBI owns the record
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Need To Track Different Assemblies

Genome Center

GIAB Ashkenazim Sen
GIAB Ashkenazim Mother

GIAB Ashkenazim Fathe
CHM1 1.0
CHM1 1.1

Population

NCBI35

NCBI36

GRCh37
GRCh38
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Roles Of The Genomic Collections Database (GenColl)

Records the set of sequences that constitute an assembly
Assigns an accession & version to the assembly as a whole
o GCA ##HH##HHIH # for GenBank assemblies

o GCF_#######H # for RefSeq assemblies

Tracks successive versions of an assembly

Defines the role of each object in the assembly hierarchy
Organizes & stores assembly metadata

Calculates and stores numerous statistics for each assembly

Tracks the relationship between a GenBank assembly and its RefSeq assembly
pair
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Unified (or synchronous) genome submission

BioSample
BiopProject

INSDC accession(s)

SRA accession(s)

Eukaryote
Annotation
Pipeline

GenColl/Assembly

Genome Data View materi;

RefSeq records

Entrez Gene records

FTP files

[ NCBI
resources
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Asynchronous genome submission

Umbrella BioProject

@ Eukaryote
1 Annotation
. | Pipeline

BioSample ; _ _

3 Assemﬁy BioProjec

@ | Full Assembly accessiog
| GenColl/Assembly

— —

Genome Data View material

RefSeq records | NCBI
Entrez Gene recordg €SOUIces

INSDC accession(s)

SRA accession(s)) FPiles i
- _ : Assembly
N r
Where n > 1 Where r = n 5./@ L <
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Flow to Produce a RefSeq Assembly

Genome SRA (raw
assembly data)

tto by

NCBI /

GCA_000005505.2

GenBank
Assembly
COPY
Nucleotid
e

GenBank Genomes

} Sequence from the submitter WGS:ADDNO02

Curated sequence “owned”

Submi Sequence “owned” by NCBI

submitter

GCF_000005505.2 rp———— Annotated
S e genome

RefSeq Transcripts
Assembly Proteins
Genes

Nucleotid 1. Annotation Pipeline BLAST DBs
e 2. Copy of GenBank annotation  Reports

—FP

RefSeq Genomes




Data differences between barley and
Brachypodium

Brachypodium

e Chromosomes submitted to
INSDC

e Material in INSDC
» Scaffold number - 28
» Scaffold N50 - 59,384,932
» Scaffold L50 -3

* There are RefSeq chromosomes
which have been processed by
Eukaryote Annotation Pipeline

Barley

* FASTA sequences labelled as
chromosome-specific at
EnsemblPlants FTP site

* Nothing with chromosome
biomol type submitted to INSDC

e Material in INSDC
» Scaffold number — 2,280,908
e Scaffold N50 — 1,469
» Scaffold L50 — 242,748



Assembly Display

S NCBI  Resources @ How To @ Sign in to NCBI
Assembly [Assemoly <] | | searcn ]
Advanced Browse by organism Help
Display Seftings: » Full Report Sendto: v
Access the data G

Brachypodium_distachyon_v2.0
‘See Genome Information for
Organism name: Brachypodium distachyon (stiff brome’ Brachypodium distachyon
Infraspecific name:  Strain: Bd21
BioSample: SAMN02981254 Assembly Definition Assembly Statistics
Submitter:  JGLPGF There are 2 assemblies for this

organism
Date: 2015/10129
Assembly level: Chromosome
Genome representation:  full
RefSeq category:
GenBank assembly accessiorf

RefSeq assembly accession: on the table row to see sequence details in Assembly Unit: Primary Assembly (GCF_000005515.2)

RefSeq assembly and GenBany ~
« Only in RefSeq: chromosome} ble to the right

« Data displayed for RefSeq v FN Unlocalized
WG Projoct: . ADDNG2 Access the data Molecule name GenBank seguence RefSeg sequence e "
Assembly method: ARACH

Genome coverage: 9.43x View the Genome
Sequencing technology:  AB| }nry Assembly
peemsinzsrecasg - \igw the Annotation Report

History (Show revision history|

See more

Global assembly definition Download the full sequence report

nuclear

o o o

-~
Global satistios Download the RefSeg assembly Access the data .
Totlsequence kength Downleoad the GenBank assembly 0
Totlassembly gap length Downlead the GenBank assembly
Gaps between scaffolds BLAST search the assembly 2
Number of scaffolds BLAST search the assembly

Scaffod 50 Download the full sequence report
ScaffoldL50 Download the full sequence report . P

Number of contigs o Download the statistics report
Contig Ns0 Download the statistics report

Contig LSO

Total number of chromosomes af

R
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~ NCBI

Brachypodium barley
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Curated RefSeq genomic
sequence alignment

Known
RefSeq
transcripts

Annotation
reports

Data formatting

BLAST ‘

(Nucleotideo (Proteino h_é NIH)} (3

5 Seene . N CBI




Comparative reports

* Pair features between two sets of annotation based on
coordinates

* Use cases:

- Between two annotation releases

- Between two co-annotated assemblies

- Between NCBI and an external annotation (i.e. GenBank)

* Report provided as

- summary counts of mapped, new and deprecated features
- tab-delimited file

- Genome WorkBench project




Reference Sequence (RefSeq) collection

* Comprehensive  Consistency in sequence and
* Integrated with other NCBI annotation
resources * Up-to-date nomenclature
* Non-redundant * Genome annotation using a
* Subject to NCBI curation consistent method
« Available through: * Expanded feature annotation
« BLAST * Connected to functional
* Entrez search information

* NCBI FTP site

PMID: 22121212 < <
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INSDC
MRNA

Genome problems

Organism Curatorial

community evaluation
(external to NCBI)

INSDC RefSeq
genome genome

INSDC RNA-Se¢

Quality
assuranc
e checks

INSDC = International Nucleotide Sequence Database
Collaboration =

GenBank (at NCBI), European Nucleotide Archive (ENA), DNA

Data Bank of Japan (DDBJ)

RefSeq
known
transcript

RefSeq
model
transcript

Eukaryote
Annotation Pipeline

Other NCBI
Resources:
Gene
Genome
Assembly
FTP
downloads
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NCBI Gene — a central source for information
related to an individual gene

* Nomenclature

* RefSeq transcripts

* Maps

* Pathways

* Phenotypes

» Gene-specific literature

* [inks to external resources
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NCBI Gene display

~ | Bibliography

»
-]

Related articles in PubMed

1. Evolution of AGLS-like MADS box genes in grasses (Poaceae): ovule expression is ancient and palea expression is new.
Reinheimer R, ef al. Plant Cell, 2009 Sep. PMID 19749151, Free PMC Article

2. Genome-wide analysis of the MADS-box gene family in Brachypodium distachyon.

Wei B, et al. PLoS Cne, 2014 Jan 13. PMID 24454749, Free PMC Article

GeneRIFs: Gene References Into Functions What's a GeneRIF?

Submit: New GeneRIF Ceorrection

~ | General gene information

»
> ]

[=] Homology

The Hierarchical Catalog of Orthologs

~ General protein information

»
N

Preferred Names
MADS-box transcription factor 6

Names

S, (
o —
AGL6-like MADS box transcription factor 36 .) -
Wiz
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MADS-box transcription factor 28 golied NCBI




Data visualization tools at NCBI
* View gene annotation, variation, expression
* Navigate genome annotation

* Explore taxonomic relationships
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Sequence viewer

Bt phosphomannomutas.._ RAEERCr o ORI

im.nih.go

Toci00525360
Loctosseseas

Toctovsssiae Toctoossseas
LOC100345745

P
Loc100844529

| Genomic regions, transcripts, and products

Genomic Sequence: [ NC_015135.2 Chromosome 5 Reference Brachypodium_distachyon_v2.0 Primary Assembly v

Go to reference sequence detais

Goto nucleotide: Graphics FASTA GenBank
[ nC_016135.2: 28M.28M (a.0kbp) -] X | <3 D[ @ a m R Tods - Z | Trade
27,584,500 [e7.585 K |27.585.500 27,588 K [e7.586.500 27557 4% Configure tracks
Genes, NCBI um distachyon Annotation Release . S5 NCBIRecommended Track Sets b
S My NCBI Track Collections »
P pl02406241
7 FAQ
Pt
¥npessse7sss MNES-—E——E——E——- - a——— >R XP_pR3sER8421
Genes, INSDC annotation provided by JGI
BRADI 5926500
mRNA-hypotheti. - ————————— Rl KQU85349.1
KoUBs3481
RNA-seq exon coverage, aggregate (filtered), NCBI un distachyon Annotation Release 102 - log base 2 scaled

g a LLAIJIIRRE_

RNA-seq intron-spanning reads, aggregate (filtered), NCBI um distachyon

RNA-seq intron features, aggregate (filtered), NCBI Bra..

notation Release 102 - log base 2 s.

ot o FEREY o bl ool b HSZEY o se2e o e
Diea | 2
27584508 s e7.se5.500 e7ses ¢ 758,500 Jezse7 ¢ 757500 erses
~ Bibliography a2
Related articles in PubMed
1. Molecular analysis of (PMM) genes reveals a unique PMM duplication event in diverse Triticeae species and the main PMM isozymes in bread

heat tissues.
Yu C, et al. BMC Plant Biol, 2010 Oct 5. PMID 20920368, Free PMC Article

GeneRIFs: Gene Into Functions Whats a GeneRIE?

Submit: New GeneRIF

Correction

+ Pathways from BioSystems

Amino sugar and nucleotide sugar metabolism, fic biosystem (from KEGG)

\mino sugar and nucleotide sugar metabolism, conserved biosystem (from KEGG)

Ascorbate olants. olucose-6P => ascorbate. conserved biosvstem (from KEGG)

Fulltext in PIC

Fulltext in PMC_nu

Gene neighbors
Genome

Map Viewer

Nucleotide

RefSeq Proteins.
RefSeq RNAs

Taxonomy

General informa|

About Gene
FAQ

FTP site

Help

My NCBI help
NCBI Handbook

Statistics.

Related sites
BLAST

Genome
BioProject
GEO
HomoloGene
Map Viewer
oM

Probe
RefSeq

UniGene

Feedback
Contact Help Desk
Submit Correction

Submit GeneRF

Subscription

erseq

-

Configure Page

Tracks Custom Data

< =

< Active Tracks
A Search Tracks Active

Sequence
Genes

Expression

CHSHSHSESHS

COC 10 nucleona
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A Tool

Click on track to display settings. To re-order tracks, drag and drop track names.

Track name

Sequence

Genes, NCBI Brachypodium distachyon Annotation Release 102, 2015-12-08

Genes, INSDC annotation provided by JGI

RNA-seq exon coverage, aggregate (filtered), NCBI Brachypodium distachyon Annotation Release 102
RNA-seq intron-spanning reads, aggregate (filtered), NCBI Brachypodium distachyon Annotation Release 102
RNA-seq intron features, aggregate (filtered), NCBI Brachypodium distachyon Annotation Release 102

Track Settings: Sequence

Sequence from ID
Track legend

Other Settings: [ | Show Label

Configure Load Defaults

efseq

Cancel
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Genome Data View

S NCBI Resources @ How To @

Assembly

Assembly -
Advi

Display Settings: v Full Report

Brachypodium_distachyon_v2.0
Organism name:  Brachypodium distachvon (stiff brd
Infraspecific name: Strain: Bd21
BioSample: SANMN02981254
Submitter:  JG-PGF
Date: 2015/10/29
Assembly level: Chromosome
Genome representation:  full
representative genome
GenBank assembly accession: GCA_000005505.3
RefSeq GCF_ 2
RefSeq assembly and GenBank assembly identicg
* Only in RefSeq: chromosome Plitd.
« Data displayed for RefSeq version
WGS Project:  ADDN02
Assembly method: ARACHNE v. 20071016_modifief
Genome coverage: 9.43x
Sequencing technology:  ABI 3739

RefSeq category:

History (Show revision history!
Global statistics

Total sequence length
Total assembly gap length
Gaps between scaffolds
Number of scaffolds
Scaffold NSO

Scaffold LSO

Number of contigs

Contig NSO

Contig L50

Total number of chromosomes and plasmids.

S NCBI

Resources @ How To &

Genome Data Viewer

» Pick Assembly

~ Ideogram View

3 4

v Search

Q- pmm

» Your Data
» Add Tracks

Pitd

Enter a location, gene name or phenotype

» Region Details

» History

Brachypodium distachyon: Brachypodium_distachyon_v2.0 (GCF_000005505.2) Chr 5 (NC_016135.2): 27.56N

Reset All Share this page FAQ Help Version4.1
NC_016135.2: 28M..28M (59Kbp) » <2 O | @ I @ 4% == AToolsv L | LFTracks > & 2 ~
5K |27,568 K |27,565 K [e7.578 K |27,575 K [27.588 K |27,585 K |27,598 K [27.595 K |27,688 K 27605 K |27,618 K
Genes, NCBI Brachypodium distachyon Annotation Release 102.
LOC106828458 V@ Locioe845138  LOC180245444 FHHE~FHII
805381 |HHHHFHT xM_803580790.3 PHM LOC180845745
LOC108828761 ®M_0o3580794.3 [HIH—] xP_oe3sses4z1 #P_003579496.1 [HHHHHHHI
%P 0035808391 [FiHl xM9o3sse7913 LOC108844829
HHiHHE LOC169529063 xn_oezaz3zz2 [ P p1o240624.1
XP_003580840.1 XNM_pO3580792.3
LOC100829360
#P_o025802411 [F-=FHl-| %M 9035207933

LOC196865624
®M_B148966531 | XP_814751539.1
RNA-seq exon coverage, aggregate (filtered), NCBI Brachypodium distachyon Annotation Release 102 - log base 2 scaled

RNA-seq intron-spanning reads, aggregate (filtered), NCBI Brachypodium distachyon Annotation Release 102 - log base 2 scalec

mn im0 WL wEN. & 000 s e

Genes, INSDC annotation provided by JGI

IHHHHH-HH-) BRADI S26450 /IS BRADI 5q26510

BRADI 5926480 BRADI 5926520 [H-HH=-HHHI
3435 kJg5347.1 [f~<-IHll-| nRNA-hypotheti.. BRADI 5926515
HHHHEN KoJss342.1 BRADI 5926485 nRNA-hypotheti.. [l KOJE5352.1

nRNA-hypotheti.. |—f KOJB5346.1

ERADI 5926460 BRADI 5926500
KQues344.1 [HHl mRNA-hypotheti.. mRNA-hypotheti.. [ KoJ85349.1
BRADI 5026467

K(J85345.1 mRNA-hypotheti,

ERADI 5926490
mRNA-hypotheti.. [HHII KOJ8s3481

RNA-seq intron features, aggregate (filtered), NCBI Brachypodium distachyon Annotation Release 102
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Clone DB (formerly Clone Registry)

& NCBI  Resources @ How To Sign in to NCBI
Clone DB |C|one 'I | @
Advanced Help

Clone DB

Clone DB is a database that integrates information about clones and libraries, including sequence data, map positions and distributor
information. It replaces the former NCBI Clone Registry.

Getting Started Tools Related Resources

An overview of Clone DB Genomic clone library browser NCBI MapViewer

Help Cell-based clone library browser NHGRI Structural Variation Project
FAQ Clone DB Distributors Human BAC Resource

News and Announcements Clone Finder CCAP Clones

Factsheet Clone DB FTP site
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Clone DB 1in Genome Data View

@, ATe

|27.580 K |27.585 K

NC_016135.2: 28M..28M (59Kbp) ~ <O 0 | @

5K |27.568 K |27.565 K |27.578 K |27.575 K

BrTracks - > 7 -
|27.685 K |27.618 K |27

SR Tools ~

|27.598 K |27.595 K [27.698 K

Genes, NCBI Brachypcodium distachyon Annotation Release 10..

T L0C100845138

Lociess4s44a4 HHE—HHH

LOC188245745

LoCieas28458
sos3s1 |HFHHEFH— <1 _se3sse790.3 PHM
LOC188828761 ®M_oe3se0794.2 HHIHH— xP_sezssesazt
®P 0035203391 [|HHlll ®xM_Be3sse791.3 LOC168844529
HHIH-HE LOC188529863 ®M_o1eza2322.2 [HHH %P _o1ez48624.1

KP_PB3580840.1 XM_BB35807 9.
LOC1808829360
®P_po3ss0541.1 [H—RIIl- <1 8635367933
LOC186365624
®M_o14296053.1 F—H ®P_B14751539.1

RNA-seqg exon coverage, aggregate (filtered), NCBI Brachypodium distachyon Annotation Release 102 - log base 2 scaled *®

RNA-seg intron-spanning reads, aggregate (filtered),
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Genes, INSDC annctatiocon provided by JGI
ENHHHHHE- BRADI Sg26450

xP_oe3579496.1 [HHHIE-H] =m.

NCBI Brachypodium distachyon Annotation Release 102 - log base 2 scalx

B— S| ERADI 5926510 Hl— i — -

. BRADI S5g26488 BRADI 5926526 I-HH-—HHHE
T:-}‘I’O:H—}I bosesasas Kouaes347.1 N —|_—lﬁl ‘I-nRNR*hgpothetx BRADI_S5q26515
BRADI 5926485 mRNA-hypotheti.. [l KQUSs5352.1
mRNA-hypotheti.. |—f} KOJS5346.1
BRADI_ 5926460 BRADI_Sg26500
KoJues344.1 NHHE mRNA-hypotheti. mRNA-hypotheti. i kouss:
BRADI_S5g26467
45.1 mRNA-hypotheti.
BRADI 5926498
mRNA-hypotheti.. HH kousszasa

RNA-seq intron features, aggregate (filtered), NCBI Brachypcdium distachyon Annotation Release 102 £ 3
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BD_ABa clone placements on Brachypodium distachyon v2.0 (.4

> | BD_ABa-1E21 -
&
<
4
<
BD_ABa-12A1Z -
a-2504 i
ED_ABa-2504 I
- »
ED_ABa-42F4 -
&
-«
&
-«
5K |27.568 K |27.565 K |27.578 K |27.575 K |27.582 K |27.585 K 27,599 K |27.595 K |27.628 K |27.695 K |27.618 K 127

RS

U.S. National
f Med

Library

icine

1%

NC

=




Now and the future

Initial genome submission
Assembly — with FTP files

* gi deprecated — accession.version
still live

Eukaryote Annotation Pipeline
Gene — with FTP files

RefSeq — with FTP files
Genome Data View

Clone DB — with FTP files

Subsequent genome submission

All of initial resources
Remapping Service
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