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The Flatfile Format

A Typical GenBank Record

Locus
DEFINITION
ACCESSION

NM_019570 4279 bp mRNA linear ROD 28-0CT-2004
Mus musculus REVI-like (8. cerevisiae) (Revil), mRNA.
NM_019570

GenBank Record: Feature Table

LOCUS

NM 019570 [4279 b linear | RCD [28- OCT- 2004

FI N TION

Mis ruscul us REVI-|ike(S. cerevisiae)(Revll), nRNA ‘

IACCESSI ON
IVERSI ON

NM 019570 3 G : 50811869

KEYWORDS

NM 019570 ‘ X

FEATURES
source

gene

cps

reference s
on Jul 29, gi:40254550.
Lo
1.
/o
/mol__type="wEN
/db_zref="taxon: 10090"
/chromosome="1"
.

/note="synonyms: Revl, MGC66950, 1110027T23Rik"

/db_sref="LocusID:56210"

/db_sref="MGT:1929074"

2127.3961

/gene="Revll”

/note="REV1 protein;

go_component: intracellular [goid 0005622] [evidence I§S]

FEATURES Location/Qualifiers
source 1..4279
/organism="Mus musculus"
/mol_type="mRNA"
/db_xref="taxon:10030"
/chromosome="1"
ene 1..4279

CDs

/gene="Revll"

/note="synonyms: Revl, MGC66950,
"GeneID:56210"
"LocusID:56210"

212..3961
/gene="Rev1l"
/note="REV1 protein;

1110027I23R1ik"




GenBank Record: Feature Table, con't.

DS 212..3961
/gene="Revll"
/note="REV1 protein;
go_component: intracellular [goid 0005622] [evidence ISS]
[pmid 12466851];
go_function: transferase activity [goid 0016740] [evidence
IEA];
go_function: deoxycytidyl transferase activity [goid
0017125] [evidence IDA] [pmid 11711549%];
go_process: DNA repalr [gold 0006281] [evidence ISS] [pmid
124668511 ;
go_process: error-prone postreplication DMA repair [goid
0042276] [evidence IDA] [pmid 11711549]"
/codon_start=1
/product="REV1-like"
/protein_id="NP 062516.2"

GeneID:56210"

10 "LocusID:56210"

/db_xref="MGI:1323074"
/translation="MRRGGWRKRTENDGWEEKWGGYMARKVQKLEEQFRTDARNQEDGT
ASAIFSGVAIYVNGYTDPSAEELRNLMMLHGGQYHVYTSRSKTTHI IATNLPNAKIKE
LEGEEVIRPEWIVESIKAGRLLS SAPYQLYTEPSARQKS LNFNPVCKPEDPGPGPSNR
ARQLNNRVNHIIKKIETESEVEANGLSSWNEDGVNDDFSFED LEHTE PGREQNG VIMEP

GenBank Record: sequence

ORIGIN

)

ctgcegegga ggegogagge gggcgeageg actgagggag cgtgggeege ggtgeggtge

6l ggtgcggety ggcggecgec tgaccggttg cctteccogg cgttecccte agecgogggg
121 aggacactga acgacggcgg cgcccgegag goccgaggaa goggetggge ccgggeatgg
181 tggectgggg cggcgcggaa gaagctccac catgaggcoga ggtggatgge ggaagagaac
241 ggagaatgat ggctgggaaa aatggggcgg gtacatgget geocaaggtce agaagctgga
301 ggagcagttc cgcacagatg ctgctaacca gaaggatggg acggcgtctg caatatttag
361 tggagttgcc atctatgtta atggatatac agatccttct gcggaggaat tgagaaatct
421 aatgatgttg catggaggtc aataccatgt gtattattct agatccaaaa caacacacat
481 tattgctaca aatcttccta atgccaaaat taaagaatta aagggggaaa aagtaatacg
541 accagaatgg attgtggaaa gcatcaaagc tgggagactc ttgtcctctg ctccctatca
601 gctctacacc aagcecgtcgg ctgcacagaa gagtctcaac ttcaatcctg tgtgcaaacc
661 tgaggatcct gggccaggtc caagcaatag agccaaacag ctcaacaaca gggtaaatca
721 cataattaag aagattgaga cagaaagtga agtgaaagca aatggactga gcagctggaa
781 tgaagacggt gtaaatgatg attttagttt tgaggatctg gaacatacat ttccaggaag
841 gamacagaat ggagtaatgc atcccagaga taccgctgtc atttttaatg gacacaccca
3901 tagttcaaat ggtgccttaa agacacagga ttgcttggtg cctgtgggea acagtgttge
961 tagcaggcta tctttagact ccacccagga ggagaagagg gcagagaaga gcaacgcgga
1021 cttcagagac tgcacagtgc agcacttgea acacagcacc agaagtgcag atgcetttgeg
1081 gagtccacac agaactaatt ctctctcacc atctttgcac agtaacacta aaatcaatgg

4201 tatggatttt tacagtgaag tgtttacagt tgtttaataa agaactgtat gtatattttg
4261 tamamaaaaa aaaaaaaaa

RDTAVIFNGHTHS SNGALRTQDCLVPVGN S VASRLS LDSTQEERRAEKSNADFRDCTY i
QHLQHSTRSADALRSPHRTNS LSPS LHSNTRINGAHHSTVQGPSSTKSTSVLTLSKVA
LOCUS WM_001012339 1168 bp MRNA linear MAM 19-FEB-2005
DEFINITION Bos taurus hemochromatosis (hfe), mRNA.
ACCESSION  NM_001012339 n r
VERSION NM_001012399.1 GI:59958365 Search across data ([5 6) | R
KEYWORDS
SOURCE Bos taurus (cow) Nucleotide: sequence database UniGene: gene-oriented clusters
ORGANISM Bos taurus 137 @ (GenBank) 34 of transcript sequences
Eukaryota; Metazoar Chordata; Craniata; Vertebrata; Euteleostomi; .o s v
Mammalia; Eutheria; Laurasiatheria; Cetartiodactyla; Ruminantia; ## Protein: sequence database none (g? ggtlgbacggserved Rl
Pecora; Bovidae; Bovinae; Bos. & S geerl\loerr:;:awho\e genome = ‘é 3D Domains: domains from Entrez
= d & = ; Structure -
tructure: three-dimensiona = S ;
3 ?' macromolecular structures 6 Fp g;t'GSTS' [iarkeisinclozaneing
I HSORE none ‘@« Taxonomy: organisms in GenBank B 6 PopSet: population study data
' P 127 (T SNP: single nucleotide sets
( ) L polymorphism 1160 £& GEO Profiles: expression and
22 ,'-‘. Gene: gene-centered information o gg‘;%‘”ir Zbl:ndance Prof\lteS‘ :
og g ataSets: experimental sets
##. | % 4 v HomoloGene: eukaryotic homology o NONE = of BGEO data
16 H
) $ 01" $1#& $ 1M #S L1 groups p— S. Cancer Chromosomes:
2 2 QO Pul‘JCh(‘em ﬁ:orr_lpo‘urgd: imal\ V' cytogenetic databases &
molecule chermical structures : X :
2 ) PubChem BioAssay: bioactivity

3
2)

2@ PubChem Substance: chemical screens of chemical substances

substances S(freened for bioactivity e h& GENSAT: gene expression atlas of 2
hone (2D Genome Project: genome project mouse central nervous system
information




Entrez Nucleotide: HFE Smarter Query

hfe[title] AND human[orgn]

42 records

| Curated HFE
hfe[title] splice variants
(11 total)
|

hfe[title] AND human[orgn] (con't) Preview/Index

) Gateway to Advanced Searches
Primary data

I




Preview/Index

Preview/Index: Properties, srcdb

Properties

I

Preview/Index: Properties, srcdb

...AND srcdb refseq[Properties]

Preview/Index: Properties, srcdb

I

...AND srcdb ddbj/embI/genbank[Properties]|




‘Properties’ Search Field

#1 hfe 137
#2 hfe[titte] AND human[orgn] 42
#3 #2 AND srcdb refseq[prop] 11 ]J
#4 #2 AND srcdb ddbj/embl/genbank[prop] 31

#5 #4 AND gbdiv pri[prop] 29 ]J

#4 #4 AND gbdiv est[prop] 2

68 3 2 3

‘Properties’ Search Field: biomol

#1 hfe 116
#2 hfe[title] AND human[orgn] 42
#3 #2 AND biomol mrna[prop] 29 jJ
#4 #2 AND biomol genomic[prop] 13

o, 2

More Queries...
z )
6 <
[+3 +)8 3 4
sredb refseq reviewed[prop] AND transcript[title] AND variant[title]

More Queries...
2. )

[+3  +)8 3 4
srcdb refseq reviewed[prop] AND transcript[title] AND variant[title]

6 <9
\ ) . 4

topoisomer ase{gene name] AND archaea[or ganism]

Lo $ = |
2[chromosome], : human[organism] AND “gene omim” [filter]

I 4

“integral to plasma membrane’ [gene ontology] AND cancer[dis]




Other Entrez Databases

> 9 4 3 +

ratforganism] NOT O[mrna count]

8 74 $

microsat[SNP Class] AND 1[Map Weight] AND 2[Chromosome]) AND
human[orgn]

> 8 84 9 ) #$
Genethon[Map Name] AND human[organism] AND 12[chromosome]

8 4 )2 2 $?
bacteria[organism] AND kinase AND 000.00:002.00[r esolution]

<9

Genomic Biology

Gen Biol: Gen Resources




Map Viewer — Genome Annotation Updates

Gen Biol: Gen Resources

<

Genome Projects: microb

#%6

Genome Projects: microb
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Gen Biol: Gen Resources

Gen Biol: Gen Resources

Gen Biol: Gen Resources
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Homologene

No longer UniGene based
Protein similarities first

Guided by taxonomic tree
Includes orthologs and paralogs

A-chain gene

\ gene duplicati

Homologene Cluster —

MLH1 Cluster

(=

Rice Homolog

<9




List View

e

Mouse

MapViewer: Mouse ADAR

MapViewer: Mouse ADAR, 28 Hits
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Mouse MapViewer: Gene Filter
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MapViewer
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Maps & Options

<9
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S Basic Local Alignment Search Tool

Web BLAST

pre-computed results

how BLAST works

—words; scoring matrices; statistics
specialized BLAST algorithms
what’'s new, or important

example oligo search

BLAST Web Searches, 2006

BLAST Web Searches, 2005
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Best hits | 3D structures | CDD-Search |

! \ 7/

* To evaluate evolutionary relationships
« To identify and annotate sequences

e Other:
— model genomic structure (e.g., Splign)

— check primer specificity in silico

NCBI’s tool
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Seql: WHEREI SWALTERNOW (16aa)
Seq2:  HEWASHEREBUTNOW SHERE ( 21aa)

d obal

Seal. 1 W - HEREI SWALTERNOW 16
W HERE
Seq2: 1 HEWASHEREBUTNOW SHERE 21

Local

Seql: 1 W-HERE 5 Seql: 1 W-HERE 5
W HERE W HERE
Seq2: 3 WASHERE 9 Seq2: 15 W SHERE 21

#- 2 )F G)
$- 8 2 )
% 6 2
B > ) 587 *
B 9 ( 2 x
B 9 ( 2

) ) * /0
112
ATGCTGCTAGTCGATGACGTAGCTA
ATGCTGCTAGT
TGCTGCTAGTC
GCTGCTAGTCG

AIEKCYTGCTLAQEADDTA

AIE
IEK EK, 10K, 10K, IE, |
EKC —

KCY '
cYT
) % vty
) % +%

, etc

%
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A 4 .
R-1 5 689: 8911;#-
N-2 0 6 ;
D-2-2 1 6 878
C 0-3-3-3 9 | : +
Q-1 1 0 0-3 5
E-1 0 0 2-4 2
692013230 ¢ GCTGCTAGTCG ==
H-2 0 1-1-3 0 0-2 8
|-1-3-3-3-1-3-3-4-3
L-1-2-3-4-1-2-3-4-3(2)% M
K-120-1-3 1 1-2-1-3-2(5)
M-1-1-2-3-1 0-2-3-2 1 2-T 5
F-2-3-3-3-2-3-3-3-1 0 0-3 0 6 - * <>
P-1-2-2-1-3-1-1-2-2-3-3-1-2-4 7 .
S 1-1 1 0-100 0-1-2-2 0-1-2-1 4
TO-10-1-1-1-1-2-2-1-1-1-1-2-1 1 5
W-3-3-4-4-2-2-3-2-2-3-2-3-1 1-4-3-211 — < e
Y-2-2-2-3-2-1-2-3 2-1-1-2-1 3-3-2-2 2 7 <IDK EAD
V 0-3-3-3-1-2-2-3-3 3 1-2 1-1-2-2 0-3-1 4
X 0-1-1-1-2-1-1-1-1-1-1-1-1-1-2 0 0-2-1-1-1
ARNDT CQEGHI LKMFPSTWYV X
BLASTP Summary BLASTP Summary
N N
Query: | ETVYAAYLPKNTHPFLYLSLEI SPOWDVNVHPTKHEVEELHEES) LEV... Query: | ETVYAAYLPKNTHPFLYLSLEI SPOWDVMHPTKHEVEFLHEESI LEV...
2 2
2 2
G ## G ##
Query 1| ETVYARLPINTHPEL YLSLEI SPONVDVINVHETIHEVHFLIEES] - 47 Query 1| ETVYARYLPINTHPEL YLSLEl SPOWDVNERTKHEVIFLAEES] - 47
SL +SPT +DVNVHP+K  VHFL+++ | SL +SPT +DVNVHP+K  VHFL+++ |
Sbjct 287 LEEI'VAKVL}—KGASYFVYLSLNNSPEQ_D\/N\/HPSKRI VHFLYDGEI 333 Sbj ct 287 LEEFYAKYLHKGASVFVYLSLI\MSPEQ.D\II\M-PSKRI vrnvo@ 333
5 587+
] B ] ¢
—
5 B l 9 2
iHH N3 ) (2 * Query 1 | ETVYAAYLPKNTHPFLYLSLEI SPQNVDVNVHPTKHEVHFL HEES! - LEV... 50
2 %» 2 % 2 " #0 +E YA YL K F+YLSL +SP+ +DVNVHP+K VHFL+++ | + +

Shj ct 287 LEETYAKYLHKGASYFVYLSLNVSPEQLDVNVHPSKRI VHFLYDQEI ATSI ... 337

587
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raw score = 19-9 = 10

More info: The Statistics of Sequence Similarity Scores

CAGGTAGCAAGCTTGCATIGTCA

CACGTAGCAAGCTTG- GTGTCA

$;8K

J*1 $

(18;

Local Alignment Statistics

More info: The Statistics of Sequence Similarity Scores




Position-Specific Score Matrix

[T

000

An alignment BLAST cannot make:

1 GAATATATGAAGACCAAGAT TGCAGT CCTGCTGGECCT GAACCACGCTATTCTTGCTGI TG
Il
1 GAGIGTACGAT GAGCCCGAGT GTAGCAGT GAAGATCT GGACCACGGTGTACTCGT TGTCG

61 GTTACGGAACCGAGAAT GGT AAAGACTACTGGATCATTAAGAACT CCTGGGGAGCCAGT T

61 GCTATGGTGITAAGGGT GGGAAGAAGTACT GGCTCGT CAAGAACAGCT GEBECTGAATCCT

121 GGGGTGAACAAGGT TATTTCAGGCTTGCTCGT GGTAAAAAC

121 GGGGAGACCAAGGCTACATCCTTATGTCCCGTGACAACAAC

(@ 0

'E=8>

H
© -
R .
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Position-Specific Score Matrix
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! A

Score = 290 bits (741), Expect = 7e-77
Identities = 147/331 (44%, Positives = 206/331 (61%, Gaps = 8/331 (2%
Frame = +3

* Megablast

« Discontiguous Megablast

") 1A,

Long alignments of similar DNA sequences
Greedy algorithm
Concatenation of query sequences

Faster than blastn; less sensitive

" — /
WORD SIZE default minimum
blastn 11 7
megablast 28 8

blastp 3 2

21



" R

;)4 3 3
¢ Uses discontiguous word matches
« Better for cross-species comparisons
( n
W= 11, t = 16, coding: 1101101101101101
W= 11, t = 16, non-coding:  1110010110110111
W= 12, t = 16, coding: 1111101101101101
W= 12, t = 16, non-coding:  1110110110110111
W= 11, t = 18, coding: 101101100101101101
W= 11, t = 18, non-coding:  111010010110010111
W= 12, t = 18, coding: 101101101101101101
W= 12, t = 18, non-coding:  111010110010110111
W= 11, t = 21, coding: 100101100101100101101
W= 11, t = 21, non-coding:  111010010100010010111
W= 12, t = 21, coding: 100101101101100101101
W= 12, t = 21, non-coding:  111010010110010010111
W < NR
t
+) 4 QE -7 5 4) 3

$" " SN#/ (YPP" ; 0

22



0. ") 8+ 000

Query: NM_078651
Drosophila melanogaster CG18582-PA (mbt) mRNA, (3244 bp)
Inote= mushroom bodies tiny; synonyms: Pak2, STE20, dPAK2

Database: nr (nt), Mammalia[orgn]

MegaBLAST = “No significant similarity found.”

Discontiguous megaBLAST = numerous hits . . .

8+

23



8+

Score = 87.7 bits
Identities = 74/84
Strand=Plus/Plus

(44), Expect = %e-14

(88%), Gaps = 0/84

(0%)

Protein BLAST Databases

Protein
e nr
traditional GenBank records
» refseq = NP_, XP_
» swissprot
e pdb
e pat
e env_nr

nr#nr

24



New Nucleotide Databases

New Output View

25



New Output View

.

Sorting Results

Sorting Hits: by Score

Sorting Hits: by Query Start

)
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Example: Mapping Oligos Onto a
Genome

>forward T
CCATGGCGACCCTGGAAAAGC

>reverse
CAGCAGCGGCTGTGCCTGCGG

Map Oligos Onto Genome

[]

N T A EETYYES ; SeETaTeETacd)

forward primer reverse primer

-W 7 —e 1000

Genome BLAST Results

27



Primer Alignments

reverse primer

MapViewer

MapViewer

Sequence View (sv)

forward

reverse

28



Service Addresses

ME 8

5

bl ast - hel p@.chbi . nl m ni h. gov
i nfo@cbi . nl mni h. gov
mat t en@chbi . nl m ni h. gov
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