NCBI's GenBank Quick Start
An NCBI Mini-Course

GenBank® is the NIH nucleotide sequence database. It is part of the
International Nucleotide Sequence Database Collaboration, with the
DNA DataBank of Japan (DDBJ) and the European Molecular Biology
Laboratory (EMBL). These three organizations exchange data on a
daily basis that now includes sequences from about 160,000
organisms.

The mini-course covers following topics:

* History and growth of GenBank

* Different types of entries and how to identify them from the
accession numbers

* The format of a typical GenBank entry and understanding the
features annotated on it

* The submission tools, Banklt and Sequin, and choosing which
one to use

* Overview of the processing of GenBank entries

* Overview of the GenBank FTP directory: how to download
seqguences in batch

* BLAST databases and their equivalents in GenBank

* Some tips on searching GenBank efficiently

The following handout includes the screen shots of the exercise
demonstrated in the workshop.

URL.: http://www.ncbi.nlm.nih.gov/Class/minicourses/quickgenbank.html

Course developed by Medha Bhagwat (bhagwat@ncbi.nlm.nih.gov)



Problems:

1. Retrieve entries containing the word "pannexin” from Entrez-Nucleotide. The
Entrez Nucleotides database is a collection of sequences from several sources,
including GenBank, RefSeq, and the Protein Data Bank. The summary of the top
20 entries is displayed by default. Currently, how many entries are there in the
Entrez-nucleotides CoreNucleotide, EST and GSS databases associated with
pannexin?

Change the pull down menu "Show" to a number large enough to view the
summaries of all entries. Determine the source databases and types of entries
such as mRNA or genomic. Consult the Accession Number Prefixes page, if
necessary.

Access entries from the CoreNucleotide database. Keep the genomic entries
from GenBank by using the Preview/Index page (biomol genomic [properties]
AND srcdb genbank [properties]). Is GenBank a redundant database? Note
multiple pannexin 1 segmented sets and individual exon sequences.

Let us use the entry AY048509 as a sample GenBank entry with feature
annotations. When the entry was last updated? Was its sequence updated after
release? Does it contain a complete coding region? What are the locations of the
5'UTR? What is the accession number for the protein entry?

Go back to the Entrez report. Change the source database to RefSeq, molecule
type to mRNA and human as organism by using the Preview/index page. Now,
RefSeq entries for human pannexin 1, pannexin 2 and pannexin 3 mRNAs are
displayed. Save the sequences to a file by changing the "Display” to FASTA and
"Send to" file.

Check the sequence revision history of NM_015368. What is the most recent
change? How many times has the sequence of the entry been updated? When
did these updates occur?
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Types of Entries

. Individual mRNA/Genomic

. Segmented sets
. Expressed Sequence Tags (EST)
Genome Survey Sequence (GSS)

. Sequence Tagged Site (STS)

. Whole Genome Shotgun (WGS)
. High Throughput Genomic (HTG)
. High Throughput ¢DNA (HTC)
10. Full-Length Insert (FLIC)
11. Complete genomes

12. Third Party Annotation (TPA)
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The Entrez Mucleotides database is a collection of sequences from
several sources, including GenBank, Refseq, and FDE. The number
of bases in these databases continues to grow at an exponential rate.

Az of April 2008, there are over 130 hillion bases in GenBank and

RefSeq alone.

Human Genome

Explore hurman genorme resources or browse the human gename
segUence using the Map Viewer.
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About Entrez

Found 188 nucleotide sequences

Please choose one of the following:

164 CoreNucleotide records
4 EST (Expressed Sequence Tags) records

GSS (Genome Survey Sequence) records
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‘ Limits T Preview/index T History T Clipboard ‘ Details |
Found 188 nucleotide sequences. CoreNucleotide [164] EST [24]
play | Summary - 20 j|sm by leandtn j

All: 154‘ Bacteria: 0 T RefSeq: 84 T mRNA: 95 ‘

Page | |1 of 9 Next

1: BX: Links
Zebrafish DNA sequence from clone CH211-192N14 in linkage group 18 The 3' end of the gene for a novel protein similar to vertebrate megalencephalic
leukoencephalopathy with subcortical cysts (MLC1) and the gene for a novel protein similar to vertebrate pannexin 2 (PANX2), complete sequence

2i|51534232|emb|BX0957245 §|[51534232]

7245 Reports

M2: BC152944 Reports Order cONA clone, Links

Synthetic construct Homo sapiens clone IMAGE: 100016148, MGC:184213 pannexin 3 (PANX3) mRNA. encodes complete protein
#il157170155|gb/BC152944 1[[157170155]

03: NM 172729 Reports Links
Mus musculus nuclectide-binding oligomerization domain containing 1 (INod1). mRNA
2i142361399refiNM_172729.2([142361399]

C4: NM 138952 Reports Links
Mus musculus receptor (TNFRSF)-mteracting serine-threonine kinase 2 (Ripk2), mRNA
gi/142347210jreffNM_138952 3|[142347210]

[C5: NM 145857 Reports Links
Mus musculis micleotide-binding oligomerization domain containing 2 (Nod2), mRNA
2183977433 |ref[NM_145857.2|[83977453]

M6: NM 199397 Reports Links
Rattus norvegicus Pannexin 1 (Panx1), mRNA

Pub Protein
Search | CoreMucleotide | for |pannexin Go| Clear | Save Search
‘ Limits W Preview/index [ History T Clipboard ( Details |
Found 188 micleotide seq . CoreNucleotide [164] EST [24]
Display| Summary | show[20 =][Sotby  =[Sendta =]
k ¥ \ . 5
|AII: 184‘ Bacteria: 0 T RefSeq: 84 | mRNA 95
Items 1 - 20 of 164 Page | |1 of 9 Next
M1: BX957245 Reports Links
Zebrafish DNA sequence from clone CH211-19 age group 18 The 3' end of the gene for a novel protein similar to vertebrate megalencephalic
leukoencephalopathy with subcortical cy: VILC1) and the gene for a novel protein similar to vertebrate pannexin 2 (PANX2). complete sequence
2i51534232|embBX057245 §|[5 150232
M2: BC152944 Reports Order cOMA clone, Links
Synthetic construct Homo sapiens clone IMAGE:100016148, MGC:184213 pannexin 3 (PANX3) mRNA, encodes complete protemn
gi{157170155|gb[BC152944.1|[157170155]
C03: NM 172729 Reports Links
Mus musculis micleotide-binding oligomerization domain containing 1 (Nod1), mRNA
£i[142361399|refNM_172729 2|[142361399]
Md4: NM 138952 Reports Links
Mus musculus receptor (TNFRSF)-mteracting serine-threonine kinase 2 (Ripk2), mRNA
2114234721 0jreffNM_138952.3|[142347210]
[5: NM 145857 Reports Links
Mus musculus micleotide-binding oligomerization domain containing 2 (Nod2). mRNA
£i[83977453|ref[NM_145857.2|[83977453]
C6: NM 199397 Reports Links
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Search | CoreNucleotide = | for |pannexi Go| Clear | Save Sear

‘I Limits T Preview/index T History T Clipboard ‘ Details |

About Entrez Found 188 nucleotide sequences. CoreNucleotide [164] EST [24]
Entrez Nucleotide Display| Summary Tlshow[20 Z][Sortby F][Sendto =]
Help | FAQ

|AII:154‘ Bacieria 0 \ RefSeq: 84 T mRNA 95
Entrez Tools Items 1 - 20 of 164 Page |[1 of 9 Next

eck sequence
revision history

Reports Links
Zebrafish DNA sequence from clone CH211-192N14 in linkage group 18 The 3' end of the gene for a novel protein similar to vertebrate megalencephalic
leukoencephalopathy with subcortical cysts (MLC1) and the gene for a novel protein similar to vertebrate pannexin 2 (PANX2). complete sequence
2i|51534232|emb|BX0957245 §|[51534232]

Linkout
My NCBI (Cubby)

Related resource M2: BC152944 Reports Order cONA clone, Links
2R Synthetic construct Homo sapiens clone IMAGE:100016148, MGC:184213 pannexin 3 (PANX3) mRINA, encodes complete protein
gil157170155|gb[BC152944 1|[157170155]
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About Entrez Filter click Preview to see only the number of search results.
Gene Name indefinitely. click query # and select Save in My NCBL

Entrez Nucleotide Genome Project ches use #search, e g, #2 AND #3 or click query # for more options.

Help | FAQ Issue
Journal 7 o

Ener Tools Keyword Most Recent Queries Time Result
Modification Date xin 153030 164

ol s c Organism ko 2

i feiy Pagge Number 850 135753 1
Primary Accession  ment(s) 133123 i,

LinkOut

Protein Name
Publication Date
SeqlD String

Sequence Length
Substance Name

Wy NCBI (C: T o
e text box; use the pull-down menu to specify a search field.

add terms to the query box and see the mmmber of search results, or click Index to view terms within a field.

project

A ) Preview | Index
it o sencs Click AND | OR | NOTl o add a term to the query box

Submitto GenBank

Search for full length
cDNAs

Bl ﬁ:m » SNucleotide

)stabase PubMed Nucleotide

ngchl(:nreNuc\annde jfmlpannaxm Preview |Go| Clear
| le\ts‘Previewllndele\slot’y Clipboard | Details

About Entrez » Enter terms and click Preview to see only the mumber of search results
+ To save search indefinitely, click query # and select Save in My NCBL

Entrez Nucleotide » To combine searches use #search, e.g., #2 AND #3 or click query # for more options.
Help | FAQ

ome Structure

Search Most Recent Queries Time Result
#88 Search pannexin 153030 164
2 Search EF535850 13:5753 1
9 Select 1 document(s) 133123 i

Entrez Too

eck
revision history

LinkOut

Add Term(s) to Query or View Index:
« Enter a term in the text box; use
o Click Preview to add terms te
« Multiple terms selected fros

pull-down menu to specify a search field.
e query box and see the mmmber of search results, or click Index to view terms within a field.
dex will be ORed; click AND to add to search.

Reference sequence
roject =
£ Propdies jlbmmul

Search for Genes Click AND | OR| NOT |t add a term to the query box

Submit to GenBank

biomol cma (31295)
Search for full length biomol genomic (38976307)
DNAS biomol genomic mrna (42)
biomol mrna (2483185)
biomol other (26417)
biomol other genetic (21907)
biomol pre ma (1024)
biomol ma (2728204)
biomol rma (7869)

biomol scrna (114) LI D_Iown




PubMed Nucleotide Pratein

Search | CoreMucleotide k| for [pannexin AND “biomol genomic’ [Praperties] Preview |GG| Clear
Limits | Preview/Index | History | Clipboard | Details

About Enirez. » Enter terms and click Preview to see only the number of search results.

« To save search indefinitely, click query £ and select Save in My NCBL

Entrez Nucleotide + To combine searches use #search, g, #2 AND #3 or click query # for more options.

Help | FAQ

Entrez Tools Search Most Recent Queries Time Result
#88 Search pannexin 153030 164

B #82 Search EF535850 13:5753 1

revision history b i

#79 Select 1 document(s) 133123 3

LinkOut

My NCBI (Cubby) Add Term(s) to Query or Vi
Related ri « Enter a term in the text
BLAST » Click Preview to add
« Multiple terms select

t; use the pull-down memu to specify a search field

s to the query box and see the number of search results, or click Index to view terms within a field.
from Index will be ORed: click AND to add to search.

Reference sequence

prinect |PrM|ES jlsrcdb

Search for Genes Click AND | OR| NOT | t4 add a term to the query box

bmitto GenBank
srcdb ddbj (2348287) j U]

Search for full length sredb ddbj/embl/genbank (39455301)
cDMAS srcdb embl (3597543)

sredb genbank (3350471
srcdb pdb (7932)
sredb refseq (2394753)
srcdb refseq inferred (133!
sredb refseq known (99975,
srcdb refseq model (433891)
sredb refseq predicted (22149) x| Down

X% § My NCBI
SNucleotide Sign In) [Register

PubMed Nuclestide Frotein

~ | for |pannexin AND "biomel genomic [Properties] AND "s Go| Clear | Save Search

\ Limits ‘ Preview/Index | History | Clipboard T Dsla\ls]
About Entrez Found 15 Jeotids _ CorelNi ide [15]

Entrez Nucleotide Display Surmmary lshowl[20 =l[Sortby =][Sendto =]
Help | FAQ

[A :15| Bacteria: 0 f RelSeq 0 (mRNA 0
Entrez Tools Items 1 - 15 of 15 One page.

M1: CH473993 Reports Links

Rattus norvegicus 181000120144526 genomic scaffold. whole genome shotgun sequence
gi[74325685|gb|CH473993 2|[74325685]

[C2: CH474096 Reports Links
Rattus norvegicus 342000077087993 genomic scaffold. whole genome shotgun sequence
2i[74325592(gb|CH474096.2([74323592]

Referance sequence  [INCPAIRRNES Reports Links

project

Mus musculus 232000009743879 genomic scaffold. whole genome shotgun sequence
Search for Gen gi[74140747|gb|CH466550 2|[74140747]

Submitto GenBank 4: CHA466522 Reports Links

Search for full length Mus muscuis 232000009795437 genomic scaffold, whole genome shotgun sequence
CcDNAs 2i[70980458|gb| CH466322.1|[70980458]

C'5: CH471065 Reports Links
Homo sapiens 211000035833829 genomic scaffold, whole genome shotgun sequence
gi[71517789|gb|CH471065.1|[71517789]

[C6: CH471138 Reports Links
Homo sapiens 211000035835149 genomic scaffold. whole genome shotgun sequence
2i71514907|gb|CH471138.1|[71514907]
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Hemeo sapiens 211000035835149 genemic scaffeld, whole genome shotgun sequence
271514807|gb| CHAT1138.1|[71514907]

7: AF398508 Reports Link:
Homo sapiens panmexin 1 (PANI1) gene, exons 3, 4, 5, and complete cds
8il15193202)2b| AF398508 1| AF398350653[15193202]

: AF398507 Reports Link:

Homo sapiens pannexin 1 (PANX1) gene, exon 2
g/15193201|ghb|AF 398507, 1|AF39850632[15193201]

: AF398506 Reports Link:
ANTH 1) gene, exon 1
1|AF39850651[15193200]

Hetno sapiens pannexin 1
2 15193200[gb| AF 398

;. AHO10983 Reports Links
Homo sapiens pglmexin 1 (PANI1) gene, complete cds
215193159l ATI010983. 1|SEG_AF3985065[15193199]

: AY048909
Homo sapiens pannexin 1 (PANK1) gene, partial cds
g15808666)gb|4 T048509.1][15808666]

Reports Link

: AF2B3663 Reports Link:
Hetno sapiens pannexin 1 (PATTX1) gene, exons, partial cds
2114794 510[ab| AF 283663, 1| AF28366153[14794510]

o AF2B3662 Reports Lk

Homo sapiens pannexin 1 (PANI1) gene, exon
214794509|gb| AF 283662 1|AF28366132[14794509]

4: AF283661 Reparts Link:

Homo sapiens pannexin 1 (PANX1) gene, exon
g14794508)gb|AF 283661 1|AF 2836615 1[14794508]

5 AHO010945 Reports Link:
Hetno sapiens pannexin 1 (PANI1) gene, partial cds
2114794 507|ab| AHO 10945 1|SEG_AF2836615[14794507]
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Displey stow[5_H[sendto B

Range: from |b9gin | to |9n'3| | [T Reverse complemented strand  Features: . -
1 AY043508 Repors Homo sapiens pann.. [gi 15808666]
Reports
Features 3 TR
FRML
LOCUS AYDQBSDEPSumwwr 1430 bp DINA linear PRI Z9-3EP-Z001
DEFINITICN Homo sa]ba, P Y 1 (PANE1l) gene, partial cds.
ACCESSTON  AYo4850¢ -''°
VERSION avoassod’ FASTA 36
KEYWORDS . F TinySeq XML
SOURCE Homo sa’ GEnBank
ORGANISM Homo sab INSDSeq XML
Eukaryol? GenBank(Full) |hordata: Craniats; Vertebrats; Euteleostomi:
Marmoalis b GI List larchontoglires; Primates; Haplorrhini
Catarrhib Graphic :  Homo.
REFERENCE 1 (bagy F Revision Histor;
LUTHORS Baranova, L., Ivanov,D., Skoblov, M., Pestova,A., Kelmanson,I.,
Shagin,D., Usman,N., Lukyanov,5. and Panchin, ¥.
TITLE Marmalian pannexin famwily homologous to invertebrate gap-junction

proteins are differentially expressed in nervous tissue
JOURNLL Tnpublished
REFERENCE z [hase=s 1 to 1430)
LUTHORS Iwvanowv,D. and Baranowva, A,
TITLE Direct Submission
JOURMNAL Submitted (27-JUL-2Z001) Genome Analy=sis Laboratory, Vavilow
Institute of General Genetics, Gubkina 3, Moscow 1195991
FEATURES Location/Qualifiers
Source 1..1430
Jorganism="Homo sapiens"
/mol type="genomic DMLN
Jdb_xref="taxon:3606"
/ochromosome="11"
Jmap="hetween D113917 and D1154176"
/olone="LANL Lil1139-020"

ehe 606, .>1430
/gene="PANZ1"
EILAL G606, .>1170

/gene="PANIL"
Jproduct="pannexin 1"
EXOR 606..1170

seTyamTTIA e

Sequence Revision History

N Protein

Find (Accessions, G! numbers or Fasta style Seqlds)|A 048503
Revision history for AY048509

Structure PMC Taxonomy amir

(] [Version [Update Date [Status

15808666 | 1 | Sep 29 2001 301 PM | Live

Accession AY048509 was first seen at NCEIl on Sep 28 2001 9.07 PM




OR

TITLE Direct Submission
JOURMAL Submitted (27-JUL-2001) Genome Analysis Leboratory, Vavilow

Institute of General Genetics, Gubkina 3, Moscow 119991

FEATURES Location/Qualifiers

Source 1..1430
Jorganism="Homo sapiens"
/mol_type="genomic DHA™
Jdb_xref="taxon:3606"
/ochromosome="11"
Jmap="hetyeen D115917 and D1134176"
folone="LANL LA1139-0z0"

e [=3415 606, . >-1430
/gene="PANI1f
PITE 606, .>1170

/gene="FPANI1if
product="pannexin 1"

exon 806, .1170
/gene="PANEL"
TEr =1
oog 950..51170
T TEr=—— |

/note="putative gap junction protein:; contains four
putative transmembrane domains; similar o innexin gap
Junction gene family"
/oodon start=1
/product="pannexin 1"
/protein id="AALO6604.1"
Jdb_xref="GI:15508667"
Jtranslation="MATAQLATEYVFSDFLLEEPTEPKFEGLELELAVDEMVTC IAVG
LFLLLISLAFAQEISTI™
IGIN
1 acctgoagge cococtCotot Cctgotggotc coggascasy gototgatty goatggeags
61 ggaaagagas acgggaccay cagogoctact caggoctogs aactocacac tcactacoght
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Entrez Nucleotide
Help | FAQ

Enirez Tools

equence

LinkQut

My NCBI (Cubby)

Related resour. =5

BLAST

Reference sequence

project
Search for Genes
Submitto GenBank

Search for full length
cDNAs

I WJW @ ﬁﬁijcleotide

o PubMed Nudlestide Frotein

Struclure

Search | CoreNucleotide | for |pannexin AND “biomol genomic[Properties] AND " Preview | Go| Clear

‘ Preview/index I History { Clipboard | Details

« Enter terms and click Preview to see only the mumber of search results.

+ To save search indefinitely, click query # and select Save in My NCBL

» To combine searches use #search, e.g., #2 AND #3 or click query # for more options.

‘l Limits

Search Most Recent Queries
#97 Select 1 document(s)
#94 Search pannexin AND "biomol genomic" [Properties] AND "'srcdb genbank”' [Properties]
#91 Search pannexin AND "biomol genomic" [Properties] AND "srcdb refseq'' [Properties]

Add Term(s) to Query or View Index:

» Enter a term in the text box; use the pull-down menu to specify a search field.

o Click Preview to add terms to ery box and see the number of search results, or click Index to view terms within a field.
« Multiple terms selected fros ex will be ORed: click AND to add to search.

IO sm jlhuman

Click AND | OR| NOT | tq add a term to the query box

human (3026094}

human adenovirus 1 (54)

human adenovirus 1 isolate from a cat (3)
human adenaovirus 11 (40)

human adenovirus 12 (28)

human adenovirus 14 (16)

human adenovirus 16 (19)

human adenovirus 19a (2)

human adenovirus 19p (2)
human adenovirus 2 (141) =l _Down

Sian In] [Reqister]

Taxonomy
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Nudleatide Frotein E Structure
Search | CoreNucleotide ~| for bannaxm[AH Fields] AND “biomel mRNA"[Properties G0| Clear | Save Search

‘l Limits T Preview/Index [ History T Clipboard | Details |

QLo ELke Found 3 mucleotide sequences. CoreNucleotide [3]
SRS Display| Summary =l snow[20 Zl[Seriby Z][Sendto ]
Help | FAQ 1

|AII:3|Eacxena 0 | Refseq:3 | mRNA:3
Entrez Tools Items 1-3of 3 One page.

Check sequence
revision history F1: NM 052839 Reports Links

ANX2). mRNA
52839 2|[39995065]

Homo sapiens pann
LinkQut £i[39995065 reflN,

My NCBI (Cubby)

C2: NM 0153 Reports Order cDNA clone, Links
Related resources Homo sapiens pannexin 1 (PANX1). mRNA
BLAST £i[39995063 ref[NM_015368 3|[39995063]
Al [ 3: N0 052059 Reports Links
proje el
Homo sapiens pannexin 3 (PANX3), mRNA
Search for Genes 2i39995066/refNM_052959.2|[39995066]

[P y e
<> NCBI & SNucleotide —_—

Nuclaotide Protain Structre
Sgﬁchl CoreNucleotide jfml EI Clear
Limits Preview/Index History Clipboard Details

Display [GenBank  ~| show|5 =|[Sendto || Hide: I sequence | | allbutgene CDS andmRNA features

Range: from [020in to |end I™ Reverse complemented strand  Features: | SNP ¥ STS ¥ Exon j Refresh

T 1: NM 015368 Repog enoris
Comment Features S| ASN.1

b XML
LOCUS MM 01536(b Summary
DEFINITICN Homo sapl|b Brief
ACCESSICH MM 01536|r FASTA

pann_[gi39995063] Order cDNA clone, Links

2782 bp mRHA linesr PRI 03-5EF-2007
[l (PANX1), mRNRE.

VERSION WM_01536 k TinySeq XML |63

EKEYWCRDS - F GenBank

SOURCE Homo sap|y [NSDSeq XML

ORGANISM Homo 98B\, GenBank(Full)
Eukaryot|, or it lordata; Craniata; Vertebrata; Euteleostomi;
Mammalia larchontoglires; Primates; Haplorrhini;
b Graphic

Catarrhi Homo.

P Re Hists
BEFERENCE 1 (baseb o uoon 2o

AUTHORS Locovei,S., Scemes,E., Qiu,F., Spray,D.C. and Dahl,G.

TITLE Pannexinl is part of the pore forming unit of the P2X(7) receptor
complex

JOURNAL 581 (3), 483-488 (2007)

PUBMED

REMARK  GeneRIF: pannexinl appears to be the molecular substrate for the

permeabilization pore (or death receptor channel) recruited inta
the P2X(7)R signaling complex
REFERENCE 2 (bases 1 to 2782)
AUTHORS Pelegrin,P. and Surprenant,A.
TITLE Pannexin-1 mediates large pore formation and interleukin-lbeta
release by the ATP-gated P2X7 receptor
JOURNAL ~ EMBG J. 25 (21), 5071-5082 (2006)
PUBMED 1 6048
REMARK GeneRIF: pannexin-1 is reguired for processing of caspase-1 and
release of mature IL-lbeta induced by P2X(7) receptor activation.
GeneRIF: Panxl in the plasma membrane of the macrophage couples to
the purinergic P2X7 receptor and permeabilize the macrophage
1 R Sl oy < B
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Sequence Revision History

Nucieotioe

Taxonomy

Find (Accessions, Gl numbers or Fasta style Seqlds)|NM_015368
About Entrez.
oW | difference betweenland |l as | GenBank/GenPept =
Revision history for NM_015368
v Gl Version Update Date Status I (I
Tt tata 39905063 3 Sep 3 2007 3.02 AM Live & »
39995063 3 Jun 26 2007 1053 PM Dead . G
Pz 39995063 3 Jun 22 2007 1128 PM Dead » »
39995063 3 Mar 25 2007 11-40 AM Dead » »
39995063 3 Jan 142007 1211 PM Dead » »
39995063 3 Dec 3 2006 10:40 AM Dead » »
39995063 3 Nov 17 2006 11:49 PM Dead ® »
39995063 3 Nov 3 2006 1:07 PM Dead ® »
39995063 3 Oct 29 2006 10:26 AM Dead ® »
39995063 3 Oct 15 2006 1059 AM Dead ® »
o eae | 39995063 3 Aug 6 2006 2:43 PM Dead r »
39995063 3 Jan 292006 1111 AM Dead . »
Linkout 39995063 3 Sep 24 2005 6:44 AM Dead . »
T (G 39995063 3 Jul 82005 143 PM Dead » »
39995063 3 ADr 23 2005 943 AM Dead » »
39995063 3 Mar 2 2005 1:02 PM Dead » »
R 39995063 3 Oct 27 2004 9:40 PM Dead » »
BT 39995063 3 Aug 23 2004 3:34 PM Dead ® »
et semanen et 39995063 3 Jan 27 2004 922 AM Dead ® »
39995063 3 Dec 23 2003 12:52 PM Dead ® »
B 39995063 3 Dec 17 2003 5:18 PM Dead ® »
29837657 2 Oct 5 2003 3:40 PM Dead ® »
20837657 2 Sep 72003439 PM Dead . »
nnoazacz 5 LT .CWEF WY F=vw
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Sequence Revision History

Publed Nucieotide Protein Genome Structura

Find (Accessions, Gl numbers or Fasta style SeqldsNM_015368 Clear

About Enirez Show difference in [GenBank/GenPegt =] format | Show |
Gi Version Update Date

Entrez 39995063 3 Sep 3 2007 3:02 AM

- 399985063 3 Jun 26 2007 10:53 PM

Se

En Gen rovides

gene-specificdata for LOCUS NM 015368 2782 bp RNA linear PRI 03-SEP-2007

A LOCUS M 015368 2782 bp mRNA linear PRI 26-JUN-2007
DEFINITION Homo sapiens pannexin 1 (PANX1), mRNA.

HE\E‘FA‘] ACCESSION NM_015368

VERSION
Batch Entrez Upload 2  [Rdaqoleii]
55i0n SOURCE
ORGANISM

equence:
Ch quence REFERENCE
revi istory

How to create WWW PUBMED
links to Entrez REMARK
LinkQut

REFERENCE
My NCBI (Cubby) RBUTHORS
TITLE
Rel our JOURNAL
PUBMED
BLAST REMARK
Reference saquence project
REMARE

Entrez Gene

Clusters of orthologous
aroups

NM 015368.3 GI:39935063

Homo sapiens (human)

Homo sapiens

Eukaryota; Metazoa: Chordata:; Craniata; Vertebrata:; Euteleostomi;
Mammalia; Eutheria; Evarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae: Homo.

1 (bases 1 to 2782)

[ SKIP: unchanged/identical feature/sequence/publication information is not displayed ]

17240370

GeneRIF: pannexinl appears to be the molecular substrate for the
permezbilization pore (or death receptor channel) recruited into
the P2X(7)R signaling complex

2 (bases 1 to 2782)

Pelegrin,P. and Surprenant,i.

Pannexin-1 mediates large pore formation and interleukin-lbeta
relesse by the ATP-gated P2X7 receptor

EMBO J. 25 (21), 5071-3082 (2006)

17036048

GeneRIF: panpexin-1 is required for processing of caspase-1 and
release of mature IL-lbeta induced by P2X(7) receptor activation.
GeneRIF: Panxl in the plasma membrane of the macrophage couples to
GeneRIF: Panxl in the plasma membrane of the macrophage couples to
the purinergic P2X7 receptor and permeabilize the macrophage
membrane, this signaling is reguired for the processing and release
of interleukin-lbeta in response to P2X7 receptor activation.
GeneRIF: panmexin-1 is required for processing of caspase-1 and

reles £ matyre Tl-1heta induced by POX(7) receptor activation

» Submitting Sequence Data to
GenBank

The most impartant source of new data for

GenBank® is direct submissions from
scientists. GenBank depends on its
contributors to help keep the database as
comprehensive, current, and accurate as
possible. NCEl provides timely and accurate
processing and biological review of new
entries and updates to existing entries, and
is ready to assist authors who have new data
to submit.

» Receiving an Accession
Number for your Manuscript

Most journals now expect that DNA and
amino acid sequences that appearin articles

Structure

¥ Submit now!!

Seguin
Stand-alone sequence
submission toal

Bankit
For quick and simple
submissions

thlZasn
Command-line
sequence submission
toal

dbEST
dh G55

dbsSTS
Submit to GenBank
divisions

[ T = ey |
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Submission Procedure

Individual mMRNA/Genomic

Sets
=1 batch-sub

GSS batch-sub
STS batch-sub
WGS tbl2asn/ftp
HTG fa2htgsfip
HTC tbl2asn
FLIC tbl2asn/ftp
Complete genomes tbl2asn
TPA

Accession Numbers

Nucleotide:1 letter + 5 numbers

OR 2 letters + 6 numbers (AF123456)
Protein:3 letters + 5 numerals
WGS: 4 |etters + 2 numbers

2 letters + underscore + 6 numbers (NM_123456)
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Processing of Direct Submissions

Entries are checked for:
Biological validity
Vector contamination
Publication Status
Formatting/spelling
Completed sequences sent to submitters for review
o days to review/update
Can hold until published

and BLAST within few days
Release to ftp every 2 months and daily updates

BLAST Ot 5; 5 Taxonomy  Structure

Search | Entrez for | | -

International sequence databases exceed 100 gigabases

In August 2005, the INSDC announced the DINA sequence database ezceeded
100 gigabases, GenBank is proud of itz contributions toward this milestone. "We
thank all the scientists who have worked through the submission process at
GenBank and made their sequence data available to the world. See the related

press release.

SITE MAP

Growth of the
International Nucleotide Sequence Database Collaboration

—

2
suoIg sned 9eeg

S BRI

Bage Pairs conlibuled by  GenBankBe=8 EMBL= DOE)=§




» What is GenBank?

GenBank®™ is the NI genetic sequence database, an annotated collection of all
publicly availlable DINA secquences ( Mucleic Acids Research 2007 Jan
S5(Database 125ue) D2 1-5% There are approxmately 65,369,091 ,950 bazes in
61,132,599 sequence records m the traditional GenBanl drnsions and
80,369 977 826 bases in 12,960,667 sequence records in the WGS division as of
August 2006

The complete release notes for the current version of GenBanlk are available on the
NCEI fip site. & new release is made every two months. GenBanls iz part of the
International Mucleotide Secquence Database Collaboration, which comprises the
DA DataBank of JTapan (DDET), the European Molecular Biology Laboratory
(EMEBL), and GenBanlk at FICBIL These three orgamzations exchange data on a
daily basis.

An example of a GenBank record may be viewed for a Seccharonpces
cereVvisias gene.

GBREL.TXT Genetic Sequence Data Bank
Zugust 15 2007

NCBI-GenBank Flat File Release 161.0
Distribution Release Notes
76146236 loci, 79525559650 bases, from 76146236 reported sequences
This document describes the format and content of the flat files that
relsases of the GenBank nucleotide sequence database. If you

uestions or comments sbout GenBank or this document, please
contact NCBI via email at info@ncbi.nlm.nih.gov or:

GenBank
National Center
Hational L Y

or Biotechnology Information

2600 Rockw: i
Bethesda, MD 20894
usa

Phone: (301) 496-2475
Fax: (301) 480-3241

GenBank releases do not include sequence records that originate from
nce Sequence (RefSeq) proj

ource those other

gov/Genbank/TEA. html
m.nih.gov/RefSeq

TABLE OF CONTENTS

1. INTRODUCTION

Release 161.0
Cutoff Date

nanges in Release 161.0
ez
rect Submission of Sequence Data
.6 Organization of This Document

2. ORGANIZATION OF DATA FILES
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nBank Database Divisions

Bacterial sequences
Primate sequences
Rodent sequences
Other mammalian sequences
Other vertebrate sequences
Invertebrate sequences
Plant and Fungal sequences
Viral sequences
Phage sequences
Synthetic sequences

tat

BLAST database: nr, month except for
environmental samples

GenBank Database Divisions

Division BLAST database
EST Expressed Sequence Tags dbest, month
STS Sequence Tagged Sites
GSS Genome Survey Sequences
HTG High Throughput Genomic sequences

Phase 0, 1 and 2
PAT Patent sequences patent, month
HTC High Throughput ¢RNA nr, month

ENV  Environmental sampling sequences




Problem 2: Retrieve entries containing the word "FOXP2" from Entrez-
Nucleotide. The Entrez Nucleotides database is a collection of sequences from
several sources, including GenBank, RefSeq, and PDB. The summary of top 20
entries is displayed by default. Currently, how many entries are there in the
Entrez-nucleotides CoreNucleotide, EST and GSS databases associated with
FOXP2?

Change the pull down menu "Show" to a number large enough to view the
summaries of all entries. Determine the source databases and types of entries
such as mRNA or genomic. Consult the Accession Number Prefixes page, if
necessary.

Access entries from the CoreNucleotide database. Keep the genomic entries
from GenBank by using the Preview/Index page (biomol genomic [properties]
AND srcdb genbank [properties]). Is GenBank a redundant database? Note the
multiple FOXP2 exon sequence entries. Are they duplicate entries?

Let us use the entry AF515032 as a sample GenBank entry with feature
annotations. When the entry was last updated? Was its sequence updated after
release? Does it contain a complete coding region? What is the accession
number for the protein entry?

18



Go back to the Entrez report. Change the source database to RefSeq, molecule
type to mMRNA and human as organism by using the Preview/index page. Note
that some of the entries are not for the FOXP2 gene. Restrict to the FOXP2 gene
using the Preview/index page and the gene name field from the "All Fields" pull
down menu. How many human FOXP2 transcript variants have been annotated?
Save the sequences to a file by changing the "Display” to FASTA and "Send to"
file.

Check the sequence revision history of NM_148900. What is the most recent
change? How many times has the sequence of the entry been updated? When
did these updates occur?

Problem 3: Retrieve entries containing the word "bacteriophage" from Entrez-
Nucleotide. The Entrez Nucleotides database is a collection of sequences from
several sources, including GenBank, RefSeq, and PDB. Currently, how many
entries are there in the Entrez-nucleotides CoreNucleotide, EST and GSS
databases associated with bacteriophage?

Click on the CoreNucleotide link. The summary of top 20 entries is displayed by
default. Select '500' from the Show pull-down menu to see a variety of different
genbank entries. Determine the source databases and types of entries such as
MRNA or genomic. Consult the Accession Number Prefixes page, if necessary.

Next, keep the GenBank entries containing the terms bacteriophage and
complete sequence in the title of the record by using the Preview/Index page
(bacteriophage[Title] AND "complete sequence”[Title] AND "srcdb
genbank"[Properties]). Are all of these complete bacteriophage genome
sequences?

Let us use the entry U32222 as a sample GenBank entry with feature
annotations. Which bacteriophage sequence does it represent? When was the
entry last updated? Was its sequence updated after the first release? What are
the different ways to determine this? Access the Revision History page. Notice
the 3 other accession numbers on the upper right side of the page. What do they
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represent? Return to the GenBank entry.

Count the number of entries under the Reference field. How many of these are
actual PubMed entries? What are the other types of References? Now scroll to
the Features table. This GenBank record is a well-annotated phage genome
entry. Note the different types of features are annotated here. Navigate to the
variation feature at position 3980. What is the nucleotide sequence in this entry
at position 3980? What is it replaced with in the Vam38 mutant? What is the
amino acid change caused due to this nucleotide change? What is the translation
table (genetic code) used for the translation of the bacteriophage sequence?
Access that translation table. What are the codons for glutamine using this
translation table? Find the codon that is present in the DNA sequence of this
bacteriophage (displayed at the bottom of the record) for the wild type amino acid
(glutamine). Determine the variant codon in the Vam38 mutant. Which gene
includes this variation? Click on the corresponding CDS feature. What sequence
is now displayed? Navigate back to the full GenBank record for U32222. Display
the entry in the "Graph" format to display the graphical representation of the
annotation of various features on the entry. Finally, save the sequence to a file by
changing the "Display” to FASTA and "Send to" file.
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