Sequence File Formats



Major File Formats

GenBank  Nexus
EMBL « ASN.1
FASTA / Pearson « VCF
FASTQ  PDB
Phylip - SAM/BAM

GDE * GFF



GenBank

Developed for a single nucleic sequence
Does not display homology information

Can display more than one gene, but only
one primary seguence

Large amount of detalils
- organism

- references

- features



LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

PUBMED

REFERENCE
ALUTHORS
TITLE
JOLRMAL

FEATURES
source

i~

en

T

2

CDs

MPL28721 2283 bp DNA linear ROD 15-0CT-2001
Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete
cds.

uz28721

U28721.1 GI:881573

Mus pahari (shrew mouse)
Mus pahari
Eukaryota: Metazoa; Chordata: Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae: Murinae; Mus.
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.
Substitution rate variation in closely related rodent species
Heredity 78 (Pt 1), 21-31 (1997)
Q023989
2 (bases 1 to 2283)
Fieldhouse,D.
Direct Submission
Submitted (@7-JUN-1995) Dan Fieldhouse, Biology, McMaster
University, 1280 Main Street West., Hamilton, ON, L8S 4K1, Canada
Location/Qualifiers
1..2283
Jorganism="Mus pahari"
dmol_type="genomic DMA"
Jdb_xref="taxon:10093"
<dG, , =2186
Jgene="APRT"
join(=46..125, 256, .362,1509. .1642,1847. 1925,
2044, =2186)
Jgene="APRT"
Jproduct="adenine phosphoribosyltransferase"
join(4&, .125, 256, ,362,1500, .1642,1847, 1925, 2044, , 2186)
Jgene="APRT"
JEC_number="2.4.2. 7"
/note="purine salvage enzyme"
Jcodon_start=1
dproduct="adenine phosphoribosyltransferase”

fe me el e 2 mELEAmOETT N



LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

PUBMED

REFERENCE
ALUTHORS
TITLE
JOLRMAL

FEATURES
source

CDs

MPL28721
Mus pahari adenine p
cds.

uz28721

U28721.1 GI:881573

DNA linear ROD 15-0CT-2001

2283 bp
° transferase (APRT) gene, complete

Mus pahari (shrew mouse)
Mus pahari
Eukaryota: Metazoa; Chordata: Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae: Murinae; Mus.
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.
Substitution rate variation in closely related rodent species
Heredity 78 (Pt 1), 21-31 (1997)
Q023989
2 (bases 1 to 2283)
Fieldhouse,D.
Direct Submission
Submitted (@7-JUN-1995) Dan Fieldhouse, Biology, McMaster
University, 1280 Main Street West., Hamilton, ON, L8S 4K1, Canada
Location/Qualifiers
1..2283
Jorganism="Mus pahari"
dmol_type="genomic DMA"
Jdb_xref="taxon:10093"
<dG, , =2186
Jgene="APRT"
join(=46..125, 256, .362,1509. .1642,1847. 1925,
2044, =2186)
Jgene="APRT"
Jproduct="adenine phosphoribosyltransferase"
join(4&, .125, 256, ,362,1500, .1642,1847, 1925, 2044, , 2186)
Jgene="APRT"
JEC_number="2.4.2. 7"
/note="purine salvage enzyme"
Jcodon_start=1
dproduct="adenine phosphoribosyltransferase”

| <d nrrasmAEET TN

Locus name
must be unique
16 characters or less:
first two/three - designate
organism (first letter of the
genus (M), first letter of the
species (P))
4™ and 5™ other group
information
Sequence length
Type
Topology
Division
Creation date
the position of each field (column)
is fixed



Position Content

54-55
56-63
64-64
65-67
68-68
69-79

'LOCUS'

spaces

Locus name

space

Length of sequence, right-justified

space

bp

space

spaces, ss- (single-stranded), ds- (double-stranded), or ms-
(mixed-stranded)

NA, DNA, RNA, tRNA (transfer RNA), rRNA (ribosomal RNA),
MRNA (messenger RNA), uRNA (small nuclear RNA), snRNA,
snoRNA. Left justified.

space

'linear' followed by two spaces, or ‘circular’

space

The division code (see Section 3.3)

space

Date, in the form dd-MMM-yyyy (e.g., 15-MAR-1991)



LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

PUBMED

REFERENCE
ALUTHORS
TITLE
JOLRMAL

FEATURES
source

CDs

MPL28721 2283 bp DNA linear ROD 15-0CT-2001
Mus pahari adepine phosphoribosyltransferase (APRT) gene, complete

cis,
28721
Uz28721.1 GI:881573

Mus pahari (shrew mouse)
Mus pahari

Eukaryota: Metazoa; Chordata: Craniata; Vertebrata; Euteleostomi;

Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae: Murinae; Mus.
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.
Substitution rate variation in closely related rodent species
Heredity 78 (Pt 1), 21-31 (1997)
2023989
2 (bases 1 to 2283)
Fieldhouse,D.
Direct Submission
Submitted (@7-JUN-1995) Dan Fieldhouse, Biology, McMaster
University, 1280 Main Street West., Hamilton, ON, L8S 4K1, Canada
Location/Qualifiers
1..2283
Jorganism="Mus pahari"
dmol_type="genomic DMA"
Jdb_xref="taxon:10093"
<dG, , =2186
Jgene="APRT"
join(=46..125, 256, .362,1509. .1642,1847. 1925,
2044, =2186)
Jgene="APRT"
Jproduct="adenine phosphoribosyltransferase"
join(4&, .125, 256, ,362,1500, .1642,1847, 1925, 2044, , 2186)
Jgene="APRT"
JEC_number="2.4.2. 7"
/note="purine salvage enzyme"
Jcodon_start=1
dproduct="adenine phosphoribosyltransferase”

| <d nrrasmAEET TN

DEFINITION [TITL]
Brief description of the sequence
proceeds from general to specific
should include:

organism

gene/protein name

description of sequence function

(non-coding)

presence of a CDS

(complete / partial)

no limit in number of lines but
the last line must ends by a
period.

DETERMINED BY THE
AUTHORS, MAY VARY



LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

PUBMED

REFERENCE
ALUTHORS
TITLE
JOLRMAL

FEATURES
source

CDs

MPLU2E7Z21 2283 bp DNA linear

cis,
28721

Mus pahari (shrew mouse)
Mus pahari

Eukaryota: Metazoa; Chordata: Craniata; Vertebrata; Euteleostomi;

Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae: Murinae; Mus.
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.
Substitution rate variation in closely related rodent species
Heredity 78 (Pt 1), 21-31 (1997)
2023989
2 (bases 1 to 2283)
Fieldhouse,D.
Direct Submission
Submitted (@7-JUN-1995) Dan Fieldhouse, Biology, McMaster
University, 1280 Main Street West., Hamilton, ON, L8S 4K1, Canada
Location/Qualifiers
1..2283
Jorganism="Mus pahari"
dmol_type="genomic DMA"
Jdb_xref="taxon:10093"
<dG, , =2186
Jgene="APRT"
join(=46..125, 256, .362,1509. .1642,1847. 1925,
2044, =2186)
Jgene="APRT"
Jproduct="adenine phosphoribosyltransferase"
join(4&, .125, 256, ,362,1500, .1642,1847, 1925, 2044, , 2186)
Jgene="APRT"
JEC_number="2.4.2. 7"
/note="purine salvage enzyme"
Jcodon_start=1
dproduct="adenine phosphoribosyltransferase”

O T T Tk |

|

ROD 15-0CT-2001
Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete

e —_ ACCESSION [ACCN]

Unique identifier

1 letter followed by 5 digits
U28721

2 letters followed by 6 digits
AF123456

(3 letters would indicate a protein)

ACCESSION NUMBERS DO NOT
CHANGE, ENTRIES ARE JUST
UPDATED

for the RefSeq database:
2 letters, underscore and then 6
or more digits:

NT genomic contigs
NM_~ mRNAs
NP_ proteins

NC_ chromosomes



LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

PUBMED

REFERENCE
ALUTHORS
TITLE
JOLRMAL

FEATURES
source

CDs

MPL28721 2283 bp DNA linear
Mus pahari adenine phosphoribosyltransferase (APRT) gene,
cds.

uz28721

ROD 15-0CT-2001
complete

U28721.1 GI:881573 N VERSION

Mus pahari (shrew mouse)
Mus pahari
Eukaryota; Metazoa;
Mammalia: Eutheria; Euarchontoglires; Glires;
Sciurognathi; Muroidea; Muridae: Murinae; Mus.
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.
Substitution rate variation in closely related rodent species
Heredity 78 (Pt 1), 21-31 (1997)
2023989
2 (bases 1 to 2283)
Fieldhouse,D.
Direct Submission
Submitted (@7-JUN-1995) Dan Fieldhouse, Biology, McMaster
University, 1280 Main Street West., Hamilton, ON, L8S 4K1, Canada

Location/Qualifiers

1..2283

Jorganism="Mus pahari"

dmol_type="genomic DMA"

Jdb_xref="taxon:10093"

<dG, , =2186

Jgene="APRT"

join(=46..125, 256, .362,1509. .1642,1847. 1925,

2044, =2186)

Jgene="APRT"

Jproduct="adenine phosphoribosyltransferase"

join(4&, .125, 256, ,362,1500, .1642,1847, 1925, 2044, , 2186)

Jgene="APRT"

JEC_number="2.4.2. 7"

/note="purine salvage enzyme"

Jcodon_start=1

Iprnduct— adenine phosphoribosyltransferase”

e mm L = <d nrrasmAEET TN

Vertebrata;
Rodentia;

Chordata: Craniata;

Euteleostomi;

Identification number for a single
nucleotide sequence
Format implemented by
GenBank/EMBL/DDB|
2 numbers:
compound number - a stable
part (Accession), and a
sequentially increasing number
in case of change:
U28721.1-U28721.2

A new Gl (GenlInfo Identifier)
number is assigned for every
change

The Gl number is a uniqgue number
associated to every sequence
NCBI has processed



LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

PUBMED

REFERENCE
ALUTHORS
TITLE
JOLRMAL

FEATURES
source

qene

=
2
=

CDs

MPL28721 2283 bp DNA linear ROD 15-0CT-2001
Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete
cds.

uz28721

U28721.1 GI:881573

Mus paharl (shrew mouse)
Mus pahari
Eukaryota: Metazoa; Chordata: Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae: Murinae; Mus.
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.
Substitution rate variation in closely related rodent species
Heredity 78 (Pt 1), 21-31 (1997)
Q023989
2 (bases 1 to 2283)
Fieldhouse,D.
Direct Submission
Submitted (@7-JUN-1995) Dan Fieldhouse, Biology, McMaster
University, 1280 Main Street West., Hamilton, ON, L8S 4K1, Canada
Location/Qualifiers
1..2283
Jorganism="Mus pahari"
dmol_type="genomic DMA"
Jdb_xref="taxon:10093"
<dG, , =2186
Jgene="APRT"
join(=46..125, 256, .362,1509. .1642,1847. 1925,
2044, =2186)
Jgene="APRT"
Jproduct="adenine phosphoribosyltransferase"
join(4&, .125, 256, ,362,1500, .1642,1847, 1925, 2044, , 2186)
Jgene="APRT"
JEC_number="2.4.2. 7"
/note="purine salvage enzyme"
Jcodon_start=1
dproduct="adenine phosphoribosyltransferase”

fe me el e 2 mELEAmOETT N

KEYWORDS [KYWD]

Words or sentence describing the
sequence

Each keyword is separated by a
semicolon

The last line should end by a
period

NOT PRESENT IN EVERY
RECORD



LOCUS MPL28721 2283 bp DNA linear ROD 15-0CT-2001
DEFINITION Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete

cds.
ACCESSION 28721
VERSION U28721.1 GI:881573 SOURCE
KEYWORDS . : :
SOURCE Mus pahari (shrew mouse) Free format information

ORGANISM Mus pahari
Eukaryota: Metazoa; Chordata: Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae: Murinae; Mus.
REFERENCE 1 (bases 1 to 2283)
AUTHORS  Fieldhouse,D., Yazdani,F. and Golding,G.B.
TITLE Substitution rate variation in closely related rodent species
JOURMAL ~ Heredity 78 (Pt 1), 21-31 (15997)
PUBMED 2023929
REFERENCE 2 (bases 1 to 2283)
AUTHORS  Fieldhouse,D.
TITLE Direct Submission
JOURMAL  Submitted (@7-JUN-1995) Dan Fieldhouse, Biology. McMaster
University, 1280 Main Street West., Hamilton, ON, L8S 4K1, Canada
FEATURES Location/Qualifiers
source 1., 2283
Jorganism="Mus pahari"
dmol_type="genomic DMA"
Jdb_xref="taxon:10093"
<dG, , =2186
Jgene="APRT"
join(=46..125, 256, .362,1509. .1642,1847. 1925,
2044, =2186)
Jgene="APRT"
Jproduct="adenine phosphoribosyltransferase"
chs join(4&, .125, 256, ,362,1500, .1642,1847, 1925, 2044, , 2186)
Jgene="APRT"
JEC_number="2.4.2. 7"
/note="purine salvage enzyme"
Jcodon_start=1
dproduct="adenine phosphoribosyltransferase”
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LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

PUBMED

REFERENCE
ALUTHORS
TITLE
JOLRMAL

FEATURES
source

CDs

MPL28721 2283 bp DNA linear ROD 15-0CT-2001
Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete
cds.

uz28721

U28721.1 GI:881573

Mus pahari (shrew mouse)
Mus pahari
Eukaryota: Metazoa; Chordata: Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae: Murinae; Mus.
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.
Substitution rate variation in closely related rodent species
Heredity 78 (Pt 1), 21-31 (1997)
Q023989
2 (bases 1 to 2283)
Fieldhouse,D.
Direct Submission
Submitted (@7-JUN-1995) Dan Fieldhouse, Biology, McMaster
University, 1280 Main Street West., Hamilton, ON, L8S 4K1, Canada
Location/Qualifiers
1..2283
Jorganism="Mus pahari"
dmol_type="genomic DMA"
Jdb_xref="taxon:10093"
<dG, , =2186
Jgene="APRT"
join(=46..125, 256, .362,1509. .1642,1847. 1925,
2044, =2186)
Jgene="APRT"
Jproduct="adenine phosphoribosyltransferase"
join(4&, .125, 256, ,362,1500, .1642,1847, 1925, 2044, , 2186)
Jgene="APRT"
JEC_number="2.4.2. 7"
/note="purine salvage enzyme"
Jcodon_start=1
dproduct="adenine phosphoribosyltransferase”

fe me el e 2 mELEAmOETT N

ORGANISM [ORGN]
Scientific name of the
organism following the NCBI
Taxonomy Database
- first line:

Genus species
second line:

Full formal classification



LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

PUBMED

REFERENCE
ALUTHORS
TITLE
JOLRMAL

FEATURES
source

CDs

MPL28721 2283 bp DNA linear

Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete
cds.

uz28721

U28721.1 GI:BE81573

Mus pahari (shrew mouse)

Mus pahari

Eukaryota: Metazoa; Chordata: Craniata; V
Mammalia; Eutheria; Euarchontoglir
Sciurognathi; Muroidea; Mur]
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.

e5: Rodentia:

ROD 15-0CT-2001

a; Euteleostomi;

Substitution rate variation in closely related rodent species

Heredity 78 (Pt 1), 21-31 (1997)

2023989

2 (bases 1 to 2283)

Fieldhouse,D.

Direct Submission

Submitted (@7-JUN-1995) Dan Fieldhouse, Biology, McMaster

University, 1280 Main Street West. Hamilton, ON, L8S 4K1., Canada

Location/Qualifiers

1..2283

Jorganism="Mus pahari"

dmol_type="genomic DMA"
Jdb_xref="taxon:10093"

<dG, , =2186

Jgene="APRT"
join(=46..125, 256, .362,1509. .1642,1847. 1925,
2044, =2186)

Jgene="APRT"

Jproduct="adenine phosphoribosyltransferase"
join(4&, .125, 256, ,362,1500, .1642,1847, 1925, 2044
Jgene="APRT"

JEC_number="2.4.2. 7"

/note="purine salvage enzyme"

Jcodon_start=1

dproduct="adenine phosphoribosyltransferase”

e mm L = <d nrrasmAEET TN

.. 2188)

REFERENCE
Information about the
publication of the sequence,
divided into optional parts:
Author(s) name(s) [AUTH]
Title [TITL]
Journal of submission [JOUR]
PUBMED reference
REMARK
The reference field contains
the number and the range of
bases used in the citation

The last publication field may
contain information about the
submitter.



LOCUS HMPU28721 2283 bp DMA, linear ROD 15-0CT-2001
DEFINITION Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete
cds.
ACCESSION U28721
VERSION U28721.1 GI:881573
KEYWORDS .
SOURCE Mus pahari (shrew mouse)
ORGANISM  Mus pahari
Eukaryota; Metazoa: Chordata: Craniata; Vertebrata: Eutel
Mammalia; Butheria:; Buarchontoglires; Glires:; Rodenti
Sciurognathi; Muroidea; Muridae; Murinae; Mus.
REFERENCE 1 (bases 1 to 2283)
AUTHORS  Fieldhouse,D., Yazdani,F. and Golding,G,
TITLE Substitution rate variation in clos
JOURMAL ~ Heredity 78 (Pt 1), 21-31 (1997
PUEBMED  S023039
REFERENCE 2 (bases 1 to 2283)
AUTHORS  Fieldhouse,D.
TITLE Direct Submissd
JOURNAL  Submitted =JUN-1995) Dan Fieldhouse, Biology. McMaster
Uni , 1280 Main Street West, Hamilton, ON, L8S 4K1, Canada
FEATURES Location/Qualifiers
source 1..2283
forganism="Mus pahari"
fmol_type="genomic DNA"
Adb_xref="taxon:10093"
gene =45, . =2186
fgene="APRT"
mEMNA join(=48, 125, 256, . 362,1500, . 1642, 1847, .1925,
2044, . =2186)
fgene="APRT"
fproduct="adenine phosphoribosyltransferase”
join(46, . 125,256, . 362, 1500, 1642, 1847, 1925, 2044, . 2186)
fgene="APRT"
JEC_number="2.4,2.7"
fnote="purine salvage enzyme"
fcodon_start=1
/product="adenine phosphoribosyltransferase"”

fm e e 2 B ERRESAAMSRET TN

FEATURES
Information about genes and
genes products
Regions of biological
significance

elated rodent species

(]
[
LN



LOCUS HMPU28721 2283 bp DMA, linear ROD 15-0CT-2001
DEFINITION Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete

cds.
ACCESSION U28721
VERSION U28721.1 GI:881573
KEYWORDS . Keys
SOURCE Mus pahari (shrew mouse)

Gives the biological nature of the
annotated feature

ORGANISM  Mus pahari
Eukaryota: Metazoa: Chordata: Craniata: Vertebrata: Euteleg
Mammalia; Butheria: Buarchontoglires; Glires: Rodentig
Sciurognathi; Muroidea; Muridae; Murinae; Mus.
REFERENCE 1 (bases 1 to 2283) s
AUTHORS  Fieldhouse,D., Yazdani.F. and Golding,G.B //////
TITLE Substitution rate variation in closg e 1230l specles source

JOURMAL ~ Heredity 78 (Pt 1), 21-31 (199
PUEBMED  S023039 p rom Ote r
REFERENCE 2 (bases 1 to 2283) MRNA
AUTHORS  Fieldhouse,D.
TITLE Direct Submi CDS
JOURNAL  Submittedg®®y- JUN-190PlagfF1eldse, Biology, McMaster

Unji Ty, 1280 Y tet Wogfl, Hamilton, ON, L8S 4K1, Canada
FEATURES Locaigh. g fier
source 2

orgaglsn="Muglahari"

Pl type=gfmonic DNA"

Jdb_xre axon:loogs”

=4a, 86

Joal®=" APRT"

oin (<46, 125,256, . 362,1509, 1642, 1847, 1825,

2044, . =2186)

fgene="APRT"

fproduct="adenine phosphoribosyltransferase”

join(46, . 125,256, . 362, 1500, 1642, 1847, 1925, 2044, . 2186)

fgene="APRT"

JEC_number="2.4,2.7"

fnote="purine salvage enzyme"

fcodon_start=1

/product="adenine phosphoribosyltransferase"”

fm e e 2 B ERRESAAMSRET TN
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LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

FLBMED

REFERENCE
ALTHORS
TITLE
JOURMAL

FEATURES
source

iy
T
=
[i¢]

=
=

(]
[
LN

HMPU28721 2283 bp DMA, linear ROD 15-0CT-2001
Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete
cds,

uz28721

U28721.1 GI:881573

Mus pahari (shrew mouse)
Mus pahari
Bukaryota; Metazoa: Chordata; Craniata: Vertebrata; Buteleostomi:
Mammalia; Butheria: Buarchontoglires; Glires:; Rodentia;
Sciurognathi; Muroidea; Muridae; Murinae; Mus.
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.
Substitution rate variation in closely related rodent species
Heredity 78 (Pt 1), 21-31 (1997)
0023989
2 (bases 1 to 2283)
Fieldhouse,D.
Direct Submission
Submitted (07-JUN-1985) Dan Fieldhouse, Biology., McMaster
University, 1280 Main Street West, Hamilton, ON, L8S 4K1, Canada
Location/Qualifiers
1..2283
forganism="Mus pahari"
fmol_type="genomic DNA"
Adb_xref="taxon:10093"
=45, . =2186
fgene="APRT"
join(=48, 125, 256, . 362,1500, . 1642, 1847, .1925,
2044, . =2186)
fgene="APRT"
fproduct="adenine phosphoribosyltransferase”
join(46, . 125,256, . 362, 1500, 1642, 1847, 1925, 2044, . 2186)
fgene="APRT"
JEC_number="2.4,2.7"
fnote="purine salvage enzyme"
fcodon_start=1
/product="adenine phosphoribosyltransferase"”

fm e e 2 B ERRESAAMSRET TN



LOCUS
DEFINITION

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
ALTHORS
TITLE
JOURMAL

FLBMED

REFERENCE
ALTHORS
TITLE
JOURMAL

FEATURES
source

T
=
[i¢]

=
=
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[
LN

HMPU28721 2283 bp DMA, linear ROD 15-0CT-2001
Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete
cds,

uz28721

U28721.1 GI:881573

Mus pahari (shrew mouse)
Mus pahari
Eukaryota; Metazoa: Chordata; Craniata; Vertebrata:; Euteleostiggfies
Mammalia; Butheria: Buarchontoglires; Glires:; Rodentia;
Sciurognathi; Muroidea; Muridae; Murinae; Mus.
1 (bases 1 to 2283)
Fieldhouse,D., Yazdani,F. and Golding,G.B.
Substitution rate variation in closely relatggd@ProdeglW gffocig
Heredity 78 (Pt 1), 21-31 (1997)
0023989
2 (bases 1 to 2283)
Fieldhouse,D.
Direct Submission
Submitted (07-JUN-1995) D@ Fieldhoyg, Bj
University, 1280 Majgglrect WestgFamilfon, ON,
Locationg@ifiers
1..2283
Jorganism="Mus pari"
fmol_type="geg@lc DA
Adb_xref="tg48: 100
=45, . =2186
fgene="APRT"
join(=48, 125, 256, . 362, 1500 H1 642, 1847, . 1925,
2044, . =2186)
fgene="APRT"
/product="adenine phosphfribosyltransferase"
join(46, . 125,256, . 362, 1500, 1642, 1847, 1925, 2044, . 2186)
fgene="APRT"
JEC_number="2.4,2.7"
fnote="purine salvage enzyme"
fcodon_start=1
/product="adenine phosphoribosyltransferase"”

fm e e 2 B ERRESAAMSRET TN

ogy, Mgfaster
8BS 4K1, Canada

Locations
Region of the sequence where the
feature is located

“<” indicates that the start is
unknown

“>" indicates that the end is
unknown

Different operators
complement
join
order



LOCUS HMPU28721 2283 bp DMA, linear ROD 15-0CT-2001
DEFINITION Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete
cds.
ACCESSION U28721
VERSION U28721.1 GI:881573
KEYWORDS .
SOURCE Mus pahari (shrew mouse)
ORGANISM  Mus pahari
Bukaryota; Metazoa: Chordata; Craniata: Vertebrata; BEuteleost
Mammalia; Butheria: Buarchontoglires; Glires:; Rodentia;
Sciurognathi; Muroidea; Muridae; Murinae; Mus.
REFERENCE 1 (bases 1 to 2283)
AUTHORS  Fieldhouse,D., Yazdani,F. and Golding,G.B.
TITLE Substitution rate variation in closely relate
JOURMAL ~ Heredity 78 (Pt 1), 21-31 (1997)
PUEBMED  S023039
REFERENCE 2 (bases 1 to 2283)
AUTHORS  Fieldhouse,D.
TITLE Direct Submission
JOURNAL  Submitted (07-JUN-1995) Da eldhouse, Biology. McMaster
University, 1280 Main S t West, Hamilton, ON, L8S 4K1, Canada
FEATURES Location/
source 1..2283
forganism="Mus pahari"
fmol_type="genomic DNA"
Adb_xref="taxon:10093"
=45, . =2186
fgene="APRT"
join(=48, 125, 256, . 362,1500, . 1642, 1847, .1925,
2044, . =2186)
fgene="APRT"
fproduct="adenine phosphoribosyltransferase”
join(46, . 125,256, . 362, 1500, 1642, 1847, 1925, 2044, . 2186)
fgene="APRT"
JEC_number="2.4,2.7"
fnote="purine salvage enzyme"
fcodon_start=1
/product="adenine phosphoribosyltransferase"”

fm e e 2 B ERRESAAMSRET TN

Qualifiers

Always in the form:
/[qualifer]=" "

dent species

iy
T
=
[i¢]

=
=

(]
[
LN



Jproduct="adenine phosphoribosyltransrerase”
fprotein_id="ARAGES57.1"

fdb_xref="GI:881574"

Jtranslatiors "MSESELKLVARRIRSFPOFPIPGYLFROISPLLKDPDSFRASIR
LLASHLKSTHSGKIDY IAGLDSRGFLFGPSLAQELGYGCYLIRKOGKLPGPTISASYA
LEYGKAELEIQKDALEPGORVVIVDDLLATGGTMFAACDLLHOLRAEVVECYSLVELT

SLKGRERLGPIPFFSLLOYD"
ORIGIN <l.l!lIllllIllIlIIIIIllllIllIlIIIIIllllIllIlIIIIIllllIllIlIIIIIlIIIIIIIIIIIIIIIIIIIIIIIII (:’Izll‘sill\l
cctgocggata ctocacctoct ccttgtctoc tacaamgoacyg cggccatgte cgagtctgag

1 ttga=sactgg tggcgeocggecg catccgeage ttccccgact tocccecatcecc gggoghgotg
121 ttcaggtgcg gtcacgagoe ggcgaggeogt tggogeocgta ctotcatcce cocggogeagg
181 cgcgtgggeca geocttgggga tocttgoggogg coctctgeoccg gocacacgeog gtocactctec
241 tgtccttgtt cccagggata tctcgoccct cttgamagat ccggactcct tccgagettc
301 catccgeocte ctggccagtc acctgaagtc cacgocacage ggoaagatcg actatatcge
36l agggcaaggt ggoccttgeota ggccgtactc atcccccacg gtoctatcce ctatccectt
421 tcccctegtg tcacccacag tctaccccac acccatccat tctttcttta acctctgact
481 cttccteoctt ggtttctocac tgccttggac geottgttcac cccggatgaa ctoccgtagge
541 gtctccctte cctgecttggt accctaaggt gocctocggtg cttgttocgta gagacgaact
G601 ctgctctgte cttgtgtcca gaaccaageoc ttcctoctttt agggcacaag geotggocage
66l atcctgacag caggctggga gacctggatc ctccagatga cggacatcct tacttagggg
721 tagcctctgg gatgaactag atattasssa ttaggtaacc ttggggogtg cctgggeaga
78l cctcaagtct ggtagcttca ggggeotgett ctoccccagga ctacaccggg geoactctict
B41 cttgtcctce ccacccccca caagottgtyg ctamacaact geotgtatacc aggeotccatg
981 cttgagcttc agasacaccc tagggcaget gaatgtccac caggagtgtc cagagggagg
961 gtgagcaccc caagagaaca gagtggccct agtasatgeoct cagggaccac agaacttitg
1821 cccactccac ttcctattgg tacccccgge catgoccccag aaatcaggge atgtttgtac
1081 cctccccacg acagctcggg ccgectggaa ctgacctgta gacagtgote ctgggtagat
1141 gctgecatttg aaaggtggca agagggctgg tgagatgget cagoggttag gagoactgac
1201 tgctcttcca aaggtcctga gttcasatcc cagcaaccac atggtggctec acaaccacct
1261 acagctacag tgtacacaca tataatasaa tasatasaca aatctta=s=za a=s=ssssa=a
1321 ga=aga=ssagg tggocasagagc caccatagtyg gagasggcag gtaggatcce caaggotaag
1381 atgctaccga gtaaccatca gtgttcttct agccatagtg ggocaagacct agtgttccta
1441 gtcaatgttg acctctccat acttgoctet cggectoccate ccacaccctt cccteccttac
1581 cctaacaggt ctagactcca ggggeottcct gtttggeccct tccctagetc aggageotggg
1561 cgtgggeotge gtgoctcatcc ggasgcaggg gaagotgocg ggocccacta tatcageoctc
1621 ctatgctctg gagtatggga aggtasggga gotgtgggta gaggasggge agggtcttat
1681 taccacggct accagtgoct aggagtasat gtgggtgctec agagaggttg agacattgog
1741 gtgaggttta caactcctga aatgctcage ctcagasatg ctoccaggeta gggaggtgge
1801 cacttgttag catctagact ctcttaacgec tacttcctgt ctgcaggctg agectggaaat
1881 ccaga=magat gccttagaac ccgggcagag agtggtcatt gtggatgacc tcctggecac
1921 tggaggta=sa gasccagocc aagacaaaca ggcttcaasg ggocaggoce tgtoctggoggt
1981 gctgactaaa casagcgett gaataccttc tottteoctectg teccctteocce coccoccccecce
2041 cagga=accat gtttgcagcec tgtgatctge tgcaccaget acgggectgag gtggtggagt
2181 gtgtgagcct ggtggagetg acctcgoctga agggocaggga gaggctagga cctataccat
2161 tcttctectect cctoccagtat gactgagetg gotagatggt cacacccctg ctocacageoag
2221 cagtaactgc gcggtggeotc agccctggge geoctaagtga cctttgtgag ctacctgetg
2281 ccc

£

Micrlairmar | Wirta o tha Hals Nacl



ORIGIN

i

1 cctgecggata
ttgaaactgg
ttcaggtgeg
cgcgtgggea
tgtccttgtt
catccgeocte
agggcaaggt
tcccctegtyg
cttoccteoctt
gtctccctte
ctgctetgte
atcctgacag
tagcctoctgg
cctcaagtct
cttgtectee
cttgagecttc
gtgagcacce
cccactocoac
cctccecacy
gctgecatttg
tgctcttcea
acagctacag
sEEEEEET =1
atgctaccga
gtcaatgttyg
cctaacaggt
cgtgggeotge
ctatgctctg
taccacgget
gtgaggttta
cacttgttag
ccagaaagat

tggaggts

cagtaactgc
cco

fproduct="adenine phosphoribosylLtransterase"

fprotein_id="ARAGES57.1"
fdb_xref="GI:881574"
Jtranslatiors "MSESELKLVARRIRSFPOFPIPGYLFROISPLLKDPDSFRASIR
LLASHLKSTHSGKIDY IAGLDSRGFLFGPSLAQELGYGCYLIRKOGKLPGPTISASYA
LEYGKAELEIQKDALEPGORVVIVDDLLATGGTMFAACDLLHOLRAEVVECYSLVELT
SLKGRERLGPIPFFSLLAYD"

ctcacctect
tgacgcgacg
gtcacgagece
gcettagaga
cccagggata
ctggccagtc
ggccttgeota
tcacccacag
ggtttcteocac
cctgcttggt
cttgtgtecca
caggctgaga
gatgaactag
ggtagcttca
CCACCCCCER
agaaacacce
CESgagaaca
ttcctattgg
acagctcggg
aaaggtggca
aaggtcctga
tgtacacaca
tggcaagage
gtaaccatca
acctctoccat
ctagactcca

gagtatggg

gEScCcagoo
camagcgott
gtttgcagee
ggtggagetg
cctoccagtat
gcggtggete

gtgctcatce g

ccttgtetece
catccgoage
ggcgaggcgt
tettagcgagg
tctcgeecct
acctgaagtc
ggccgtacte
tctaccecac
tgccttggac
accctaaggt
gaaccaagoe
gacctggatc
atattazaaa
ggagctgctt
caagcttgtg
tagggcaget
gagtggecct
tacccceogge
ccgcctggaa
agagggctag
gttcaaatcc
tataatazaa
caccatagtyg

Fangcaggg
aggtaagaga
aggagtaaat
aatgctcage
ctecttaacge
ccgggcagag
EEREEEETSE]
gaataccttc
tgtgatctge
acctcgectga
gactgagctg
agccctggge

tacaagcacg
ttcccegact
tggcgecgta
cctectgeoecg
cttgaaagat
cacgoacage
atccccocacg
acccatcocat
gcttgttcac
gcccteggtg
ttcctetitt
ctccagatga
ttaggtaacc
ctccccagga
ctaaacaact
gaatgtccac
agtaaatgct
catgcceoccag
ctgacctg

Hagaaggcag
agccatagtg
cggctecate
gtttggecect
gaagctgccg
gctgtggata
gtgggtgctc
ctcagaaatg
tacttcctgt
agtggtcatt
ggcttcamag
tctttctetg
tgcaccaget
agggcaggga
gctagatggt
gcctaagtga

cggccatgte
tcccecatecee
ctcteatoce
gccacacgeg
ccggactcct
ggcaagatcyg
gtecctatcce
tctttcttta
cccggatgaa
cttgttcgta
Ele [ [ =TT
cggacatcct

ctacaccgyg

fatcagggc
gacagtgctc
cagcggttag
atggtggcte
aatcttaaaa
gtaggatcce
ggcaagacct
ccacaccctt
tccctagete
ggccccacta
gagga=agggce
agagaggttyg
ctccaggcta
ctgcaggctyg
gtggatgacc
ggocaggocc
tccctteocee
acgggctgag
gagactagga
cacacccctyg
cctttgtgag

cgagtctgag
ggacgtgctg
ccggeogeagg
gtcactctece
tccgagettc
actatatcge
ctatcccctt
acctctgact
ctcocgtagg

gggcaga

aggctccatg
cagagggsagg
agaacttitg
atgtttgtac
ctgggtagat
gagcactgac
acaaccacct
EEEEEEEEEE]
caaggctaag
agtgttccta
cccteocttac
aggagctagg
tatcagcctc
agggtcttat
agacattggg
gggagatgge
agctggaaat
tcctggecac
tgtctagggt
CCCCCECCEE
gtagtagagt
cctataccat
ctcacagocag
ctacctgectg

Micrlairmar | Wirta o tha Hals Nacl

End of the entry, always //



fechromosome="2L"
< Qene 7529, 94481

Loene="000] GEss

ANeocus_tag="0mel_CCG11023"

fold_locus_tag="0C511023"

Snote="CG11023"

Smap=" 21 A5-2145"

fdb_xref="FAYBASE: FBgnOOS1208"

fdb_xref="GeneID: 33155"

RN join| 7529, . 8116, 8229, . 5589, 5565, , 9491 )
Sgene="C011023"
MNeocus_tag="0mel_CCE11023"
fold_locus_tag="0G11023"
Sproduct="CG11023-RA"
ftranscript_ic="NM 175841.1"
fdb_xref="GCI:28573561"
fdb_xref="A_YBASE: FBqnO0S] 208"
fdb_xref="GeneID: 33155"

oS join| 7880, Bl1&, 8229, . 8589, 8655, . 5276)
JSgene="CG110E3"
MNocus_tag="0mel_CE11023"
fold locus tag="0CG11023"
fcodon_start=1
fprotein id="MNP 7E7SES.1"
fdb_xref="GI:28573582"

fdb_xref="GeneID: 35155"
complement ( 9836, . Z1372)
%"1 [ =] n
fNocus_tag="0Omel CG2671"
fold_locus_tag="0CG2671"
fnote="lethal (2) gilant larvae: synonyms: OG2571, D-LA,
Lo, La, digl, gl, 1(2), 1i2) giarmt larva, 1(2giart
larvae, 1-gl, L[[2]]1gl, pl27, pl27Li2)gl"
Smap="21A5-F A5"
Jdb_xref="FA_YBASE: FBgnooCz121"
fdb_xref="GeneID: 33155"
mENA complement | join 5836, .11344,11410. ,11518,11779. . 12221,
12285, 125925, 13520, . 13625,135583, 14874, 14933, 15711,
19830, , 20020, 21085, , 21200, 21349, . 21372 )
Soene="1(2gl"
Mocus_tag="0mel_C52671"
fold locus tag="0G2671"

sproduct="Tethal (2) giant larvae CG2571-FF, transcript
wariarmt F"

GenBank format can display more than one gene in a single sequence



RefSeq Genbank Format

« A more formalized recording for “reference” sequences. For example the
accession prefixes ...

Accession
prefix

AC_
NC
NG_
NT

NW
NS
NZ

NM
NR
XM
XR

AP
NP
YP
XP

ZP

Molecule type

Genomic
Genomic
Genomic
Genomic
Genomic
Genomic
Genomic

MRNA
RNA
MRNA
RNA

Protein
Protein
Protein
Protein

Protein

Comment

Complete genomic molecule, usually alternate assembly
Complete genomic molecule, usually reference assembly
Incomplete genomic region

Contig or scaffold, clone-based or WGS

Contig or scaffold, primarily WGS

Environmental sequence

Unfinished WGS

Predicted model

Predicted model
Annotated on AC_ alternate assembly

Associate with an N_ or NC_ accession

Predicted model, associated with an XM__ accession

Predicted model, annotated on NZ_ genomic records



EMBL Format

 Developed for a single nucleic sequence
« Can display more than one gene
e Large amount of detail

e« Same as GenBank format but with 2
letters codes



ifu: Ju Ju puiu Ju Bl B - e R e e e e LRl R R L R E R

ZB721; SV 1; linear: genomic DMA; STD; ROD; 2283 BP.
28721,

04-JL-1995 (Rel. 44, Created)
17-APR-2006 (RFel. 83, Last updated, Version 5)

Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete cds.,

Mus pahari (shrew mouse)

Bukaryota; Metazoa: Chordata; Cranista: Vertebrata; Brteleostomi: Mammalia:
Butheria; Buarchontoglires; Glires; Fodentia: Sciurocgnathi; Muroidea;
Muridae: Murinae: Mus.

[1]

1-22253

DOT; 10.1058¢s] . hdy. 6881150

FLEMED; 15397534,

Fieldhouse D., Yazdani F., Golding G.B.;

"Substitution rate varistion in closely relsted rodemt species";
Heredity 78(1):21-31(1997).

[2]
1-2283
Fieldhouse D.;

Submitted (07-JUM-1965) to the BYBEL/GenBank/C0B] databases.
Can Fieldhouse, Bilology, McMaster University, 1280 Main Street West,
Hamilton, ON, L8S 41, Canada

Key Location/Qualifiers

Source 1,.22583
Jorganism="Mus pahari"
smol_type="genomic DMA"
fdb_xref="taxon:10055"
mEfLA join( =45, 125, 255, . 352,1500, . 1642, 1847, | 1525, 2044, , =Z186)
Sogene="APRT"
Jsproduct="adenine phosphoribosyltransferase"
[ join( 4s. 125,256, . 352, 1500, . 1642, 1847, . 1925, 2044, | Z188)



Line codes

ID - identification

AC - accession number

PR - project identifier

DT - date

DE - description

KW - keyword

OS - organism species

OC - organism classification
OG - organelle

RN - reference number

RC - reference comment

RP - reference positions

RX - reference cross-reference
RG - reference group

RA - reference author(s)

RT - reference title

RL - reference location

DR - database cross-reference
CC - comments or notes

AH - assembly header

AS - assembly information
FH - feature table header
FT - feature table data

XX - spacer line

SQ - sequence header

CO - contig/construct line
bb - (blanks) sequence data
// - termination line



ifu: Ju Ju puiu Ju Bl B - e R e e e e LRl R R L R E R

ZB721; SV 1; linear: genomic DMA; STD; ROD; 2283 BP.

L2574 ;

04-JL-1995 (Rel. 44, Created)
17-APR-2006 (RFel. 83, Last updated, Version 5)

Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete cds.,

Mus pahari (shrew mouse)

Bukaryota; Metazoa: Chordata; Cranista: Vertebrata; Brteleostomi: Mammalia:
Butheria; Buarchontoglires; Glires; Fodentia: Sciurocgnathi; Muroidea;
Muridae: Murinae: Mus.

[1]

1-22253

DOT; 10.1058¢s] . hdy. 6881150

FLEMED; 15397534,

Fieldhouse D., Yazdani F., Golding G.B.;

"Substitution rate varistion in closely relsted rodemt species";
Heredity 78(1):21-31(1997).

[2]

1-2253

Fieldhouse D.;

Submitted (07-JUM-1965) to the BYBEL/GenBank/C0B] databases.

Can Fieldhouse, Bilology, McMaster University, 1280 Main Street West,
Hamilton, ON, L8S 41, Canada

Key Location/Qualifiers

source 1,283

Jorganism="Mus pahari"
smol_type="genomic DMA"
fdb_xref="taxon:10055"
mEfLA join( =45, 125, 255, . 352,1500, . 1642, 1847, | 1525, 2044, , =Z186)
fgene="APRT"
Jsproduct="adenine phosphoribosyltransferase"

s join(46..125,256. . 362,1560. . 1642,1847. . 1925, 2044, , 2186)

DATA CLASS
How the data was generated

CON

ANN

PAT
EST
GSS
HTC
HTG
MGA
WGS
TPA
STS
STD

fragments of entered
sequences

fragment of entries
seguences with its own
annotation

Patent

Expressed Sequence Tag
Genome Survey Sequence
High throughput cDNA
High throughput genomic
Mass Genome Annotation
Whole Genome Shotgun
Third Party Annotation
Sequence Tag Site
Standard



ifu: Ju Ju puiu Ju Bl B - e R e e e e LRl R R L R E R

ZB721; SV 1; linear: genomic DMA; STD; ROD; 2283 BP.

L2574 ;

04-JL-1995 (Rel. 44, Created)
17-APR-2006 (RFel. 83, Last updated, Version 5)

Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete cds.,

Mus pahari (shrew mouse)

Bukaryota; Metazoa: Chordata; Cranista: Vertebrata; Brteleostomi: Mammalia:

Butheria; Buarchontoglires; Glires; Fodentia: Sciurocgnathi; Muroidea;
Muridae; Murinae:; Mus,

[1]

1-22253

DOT; 10.1058¢s] . hdy. 6881150

FLEMED; 15397534,

Fieldhouse D., Yazdani F., Golding G.B.;

"Substitution rate varistion in closely relsted rodemt species";
Heredity 78(1):21-31(1997).

[2]
1-2283
Fieldhouse D.;

Submitted (07-JUM-1965) to the BYBEL/GenBank/C0B] databases.
Can Fieldhouse, Bilology, McMaster University, 1280 Main Street West,
Hamilton, ON, L8S 41, Canada

Key Location/Qualifiers

Source 1,.22583
Jorganism="Mus pahari"
smol_type="genomic DMA"
fdb_xref="taxon:10055"
mEfLA join( =45, 125, 255, . 352,1500, . 1642, 1847, | 1525, 2044, , =Z186)
Sogene="APRT"
Jsproduct="adenine phosphoribosyltransferase"
[ join( 4s. 125,256, . 352, 1500, . 1642, 1847, . 1925, 2044, | Z188)

TAXONOMIC DIVISION

PHG
ENV
FUN
HUM
INV
MAM
VRT
MUS
PLN
PRO
ROD
SYN
TGN
UNC
VRL

Bacteriophage
Environmental
Fungal

Homo sapiens
Invertebrates
Other mammals
Vertebrate
Mus musculus
Plant
Prokaryote
Other rodents
Synthetic
Transgenic
Unclassified
Viral



ifu: Ju Ju puiu Ju Bl B - e R e e e e LRl R R L R E R

ZB721; SV 1; linear: genomic DMA; STD; ROD; 2283 BP.

28721,

04-JL-1995 (Rel. 44, Created)

17-APR-2005 (Rel. &3, Last updated, Version 5) FEATU RE
Mus pahari adenine phosphoribosyltransferase (APRT) gene, complete cds.,

Qualifiers:
SAME FORMAT AS FOR GenBank

Mus pahari (shrew mouse)
Bukaryota; Metazoa: Chordata; Cranista: Vertebrata; Brteleostomi: Mammalia:
Butheria; Buarchontoglires; Glires; Fodentia: Sciurocgnathi; Muroidea;
Muridae: Murinae: Mus.

[1]

1-22253

DOT; 10.1058¢s] . hdy. 6881150

FLEMED; 15397534,

Fieldhouse D., Yazdani F., Golding G.B.;
"Substitution rete varistion in closely related rodemt speci
Heredity 78(1):21-31(1997).

[2]
1-2283
Fieldhouse D.;

databases,
1280 Main Street West,

Submitted [0G7-JUM-1995) to the BYBL/GenBank/
Can Fieldhouse, Biology, McMaster Lniversit
Hamilton, ON, L8S 41, Canada

Key Location/Qualifiers

Source 1,.22583
Jorganism="Mus pahari"
smol_type="genomic DMA"
fdb_xref="taxon:10055"
mEfLA join( =45, 125, 255, . 352,1500, . 1642, 1847, | 1525, 2044, , =Z186)
Sogene="APRT"
Jsproduct="adenine phosphoribosyltransferase"
[ join( 4s. 125,256, . 352, 1500, . 1642, 1847, . 1925, 2044, | Z188)



k%FEHSIEEiDFF"HSESELKLvﬂRRIRSFPDFPIPGvLFRDISPLLKDPDSFRASIRE
LASHLKSTHSGKIDY IAGLDSRGFLFGPSLAQELGVGCVLIRKQGKLPGPTISASYALE
YGKAELEIQKDALEPGORVVIVDDLLATGGTMFAACDLLHOLRAEVVECYVSLVELTSLE

GRERLGPIPFFSLLOYD"
Sequencewgﬁw
cctgcggata ctcaccteoct ccttgtctec tacaagocacg cggccatg i — Seq uence
ttgaaactgg tggocgoggocg catccgoage ttcccocgact teccccatcce gggeogtgetg 120
ttcaggtgcg gtcacgagecec ggcgaggegt tggogeocgta cteotcatcce cocggogeagg 1@
cgcgtgggeca gocttgggga tocttgoggog coctctgocecg gecacacgog gteacteteoc 240
tgtccttgtt cccagggata tctcgeccct cttgaaagat ccggactocct tccgagettc 380
catccgocte ctggocagtc acctgaagtc cacgocacage ggoaagatcg actatatcoge 360
agggcaaggt ggccttgeota ggccgtactc atcccoccacg gtectatcce ctatcccctt 420
tcccctegtg tcacccacag toctaccccac acccatccat tetttcttta acctctgact 480
cttcctectt ggtttctecac tgoccttggac gettgttcac cccggatgaa ctccgtagge 540
gtctcecctte cctgottggt accctaaggt goccteocggtg cttgttocgta gagacgaact =]
ctgctctgte cttgtgtcca gaaccaageoc ttoccteoctttt agggcacaag gotggocage 1]
atcctgacag caggctggga gacctggatc ctccagatga cggacatcct tacttagggg T20
tagcctectgg gatgaactag atattasasa ttaggtaacc ttggggeogtg cctgggeaga 780
cctcaagtct ggtagcttca ggggeotgett ctccccagga ctacaccggg goactctict 840
cttgtcctce ccaccccocca caagettgtg ctamacaact gotgtatace aggeotccatg S8
cttgagcttc agasacaccc tagggcaget gastgtccac caggagtgtc cagagggagg &0
gtgagcaccec caagagaaca gagtggccct agtaaatgect cagggaccac agaacttttg 1820
cccactoccac ttecctattgg tacccccgge catgoccccag aaatcaggge atgtttgtac laga
cctccccacg acagetcggg ccgocctggaa ctgacctgta gacagtgetec ctgggtagat 1144
gctgcatttg aaaggtggca agagggctgg tgagatgget cagoggttag gageoactgac 1200
tgctcttcca aaggtcctga gttcasatcc cagcaaccac atggtggctc acaaccacct 1260
acagctacag tgtacacaca tataataassa tasatasaca aatcttasasa ss=ssasassa 1320
gaaagaasagg tggocsagagc caccatagtg gagasaggcag gtaggatcce caaggctaag 1320
atgctaccga gtaaccatca gtgttcttct agoccatagtyg ggoaagacct agtgttccta 1440
gtcaatgttg acctcteccat acttgectet cggeteocate ccacaccctt coctecttac 1500
cctaacaggt ctagactcca ggggeottcct gtttggocct tccctagotc aggagotgog 1560
cgtgggetge gtgeoctcatcc ggaagoagogg gasgetgoccg ggeocccacta tatcagectc 1520
ctatgctctg gagtatggga aggtasgggs gotgtgggta gaggsaggge agggtctiat 1580
taccacgget accagtgeoct aggagtaaat gtgggtgctec agagaggttg agacattaggg 1740
gtgaggttta caactcctga astgctcage ctcagasatg ctoccaggcta gggaggtggc 1200
cacttgttag catctagact ctcttaacge tactteocctgt ctgocaggctg ageotggaaat 1860
ccagaaagat gccttagaac ccgggcagag agtggtcatt gtggatgacc tcctggocac 1920
tggaggtaaa gaaccagocc aagacaaaca ggcttocaaag ggeocaggcce tgtotggogt 1920
gctgactaaa casagcgeott gaatacctic tottteotctg tecoctteocce cococccooce 2040
caggaaccat gtttgcagee tgtgatctge tgcaccaget acgggetgag gtggtggagt 2180
gtgtgagcct ggtggageotg acctocgoctga agggocaggga gaggctagga cctataccat 2160
tcttctetet cctecagtat gactgagetg geotagatggt cacacceocctg cteoacageoag 2220
cagta=actgc gcggtggeotc agccctggge geoctaagtga cctttgtgag ctacctgetg 2280

cce 2283



i

ftranslat iore "MSESELKLVARRIRSFPOFPIPGYVLFRDISFLLKDPDSFRASIRL
LASHLKSTHSGKIDY IAGLDSRGFLFGPSLAQELGVGCVLIRKQGKLPGPTISASYALE
YGKAELEIQKDALEPGORVVIVDDLLATGGTMFAACDLLHOLRAEVVECYVSLVELTSLE
GRERLGPIPFFSLLOYD"

Sequence 2283 BP; 485
cctgocggata ctcacctect
ttgaaactgg tggcocgogocg
ttcaggtgecg gtcacgagec
cgcgtgggea gocttogaga
tgtccttgtt cccagggata
catccgocte ctggoccagtc
agggcaaggt ggccttgeta
tcccctegtg tcacccacag
cttcctectt ggtttcteac
gtctcecctte cctgottggt
ctgctctgte cttgtgteca
atcctgacag caggctggga
tagcctctgg gatgaactag
cctcaagtct ggtagcttca
cttgtcctce ccaccccecca
cttgagcttc agasacaccc
gtgagcacce caagagaaca
cccactoccac ttecctattgg
cctccccacg acagectoggg
gctgcatttg asaggtggca
tgctcttcca aaggtcctga
acagctacag tgtacacaca
gaaagasagg tggcasgage
atgctaccga gtaaccatca
gtcaatgttg acctcteoocat
cctaacaggt ctagactcca
cgtgggetge gtgeotcatee
ctatgctctg gagtatggga
taccacgget accagtgect
gtgaggttta caactcctgd
cacttgttag E
ccagaaagat
tggaggtaaa CCagoce

gtttgcagee
ggtggagetg
cctccagtat
goggtggetc

A; B96 C; 590 G; 512 T; @ other

ccttgtetee
catccgoage
ggcgaggegt
tcttgcgagg
tctecgecect
acctgaagtc
ggccgtacte
tctaccccac
tgccttggac
accctazggt
gaaccaagee
gacctggatc
atattaaaza
ggggctgott
caagcttgtg
tagggcaget
gagtggcecct
taccccogge
ccgocctggaa
agagggctag
gttcaaatcc
tataataaaa
caccatagtg
gtgttctict
acttgeet

-gagtaaat
aatgctoage
ctcttaacge
ccgggcagag
EELEEETE]
gaataccttc
tgtgatctge
acctcgoctga
gactgagectg
agccctggge

tacaagcacg
ttcccegact
tggcgecegta
cctctgeocecg
cttgaaagat
CECgCacage
atcccccacg
acccatccat
gcttgttcac
gcccteggtg
ttocctetttt
ctoccagatga
ttaggtaacc
ctoccccagga
ctasacaact
gaatgtccac
agtaaatgct
catgccccag
ctgacctgta
tgagatggcy

-ccatagtg
cggcteccate
gtttggececct
ga=agctgccg
gctgtggata
gtgggtacte
ctcagaaatg
tacttcctgt
agtggtcatt
ggcttecasag
tctttctctg
tgcaccaget
agggcagggs
gctagatggt
gcctaagtga

cggccatgte
tcceccatoce
ctectcatcce
grocacacgog
ccggactect
ggcaagatcyg
gtecctatecce
tctttcttta
cccggatgaa
cttgttcgta
agggcacasg
cggacatcct
ttogggacata
ctacaccggg
gctgtatac

gficagtgctc
cagcggttag
atggtggctc
aatcttazaa
gtaggatcce
ggcaagacct
ccacaccctt
tccctagote
ggccccacta
gaggaagggc
agagaggttyg
ctoccaggcta
ctgcaggctyg
gtggatgacc
ggccaggece
tccetteocce
acgggctaag
gaggctagga
cacacccctyg
cctttgtgag

cgagtctgag
gggcgtgctg
cocggogecagg
gtcactctec
tccgagettc
actatatcge
ctatccocctt
acctctgact
ctccgtagge

cagagggagg
agaacttttg
atgtttgtac
ctgggtagat
gagcactgac
acaaccacct
EEEEEEEEEE]
caaggctaag
agtgttccta
ccctecttac
aggagctagg
tatcageocte
agggtcttat
agacattggg
gggaggtggc
agc tggaaat
tocctggeocac
togtctogoat
CCCOCCCCCCD
gtagtagagt
cctataccat
ctcacagcag
ctacctgctyg

End of the entry, always //



FASTA / Pearson

 Simplest format used

« No feature information iIs stored in this
format

 Each sequence start with “>" and a
sequence title

« Can be used for single sequences or
multiple sequences (aligned or not)

 Information for homologous sites can be

“d n

available (“-").
« used by many software codes



=Mus_pahari 607 Weilght: 0.75

———————————————————————————————————— CCTGCGGATACT-C
ACCTCCTCCTTGTCTCCT ACAAGCACGCGGCCATOTCCGAGTCTGAGTTG
AAACTGGTGGCGCGOCGCAT COGCAGCT TCCCCGACTTCCCCATCCCGGG
COTGCTOTTCAGGTGCOGTCACGAGCCGGCGAGGLGTTGOCGCCGTACTC
TCATCCC- CCGOCGCAGGIGEGT GOOCAGCCTTGOGGATCTTGLGGGGIC
TCTGOCCGGCCACACGCGG-TCACTCTCCTGTCCT TGT TCCCAGGGATAT
CTCGCCCCTCTTGAAAGAT CCOGACT CCTTCCGAGCTTCCATCCGCCTCC
TOGCCAGTCACCTGAAGT CCACGCACAGCOGCAAGAT COACT ATATCGCA
GGOCAAGOTGGCCTTGCT AGGCCOTACT CATCCCCCACGLT CCTATCCCC
TATCCCCTTTCCCC-TCGTGTCACCCACAGT CTACCCCACACCCATCCAT
TCTTTCTTTAACCTCTOACTCTTCCTCCTTGGT T TCTCACTGCCTTGGAC
GCTTGTTCACCCCGGATGAACTCCGTAGGCGTCTCCCT TCCCTGETTGET

=Mus_spicilegus 632 Weight: 0.75
------------- TC- - GOGATTGACGTGAATTTAGCGTGCTGATACC-T
ACCTCCTCCTTGLCTCCT ACACGCACGCOGCCATGTCCGAACCTGAGTTG
AAACTGOTGLCGCGGCOCAT CCGCAGCTTCCCCGACTTCCCAAT CCCGGG
COTGCTGTTCAGOT GLOGT CACGAGCCGOCGAGGEGT TOGCOCCOTACGE
TCATCCC- COOGCGCAGGCGCOT AGGCAGCCT COO0GATCTTGCGOGGCC
TCTGCCCOGCCACACOCGOOT CACTCTCCTGTCCTTGT TCCCAGOGATAT
CTCGCCCCTCTTGAAAGACCCOGACTCCTTCCGAGCTTCCATCCGCCTCT
TGGCCAGTCACCTOAAGT CCACGCACAGCGGLAAGATCGACTACATCGCA
OG- COAG-TGOOCCTTOCTAGGCCGTOCTCGTCOCCCACGGT CCTAGCCCC
TATCCCCTTTCCOCCTCGT T CACCCACAGTCTGECCCACACCCATCCAT
TCTTTCTTCAACCTCTGACACTTCCTCCTTOGT TCCTCACT GCCT TGGAC
GCTTOTTCACCCOOGATGAACT ATGT AGGAGT CTCCCTTCCCTGCTAGGT
ACCCTAAGGCATCTGCCCTCOGT GCTTGTTCCTA- - - GAGACGAACTCTG
CTCT

>Gerbillus_campestris 615 Weight: 1.49
CCTCCGCCCTTGTTCCTGOGACAGGCT TOACCCTAGCCAGTTOACACCTC
ACCTCCOCCCTTCCTC- - TCACGCACGLGGCCAT GOCHGAACCCGAGTTG
CAGCTGGTGGCGCGOCOCAT COGCAGCT TCCCCGACTTCCCCAT CCCGGG
COTGCTGTTCAGGTGCOT CCACGAGCCGCCCAGGCGTTGOCGCTGCGTCC
TCAGCCCTCOGGCGCAGGLGCOT GAGCTGTCTCCGOGATCTTGLGGEGCC
TCCGCCCAGCCATACCCAAGTCACCATCCTGT - - - - GTTCCCAGGOATAT
CTCGCCCCTCCTGAAAGACCCOGACT CCTTCCGAGCTTCCATCCOTETCC
TOGCCAACCATCTGAAGT CCAAGCATGGCGOCAARAT COACTACATCGCA
G- COAG-TGTTCTTGCT AGGCCOTGCCCGTTCCC - ACTGT CAGGGECGC
CATCCCGTGTTCCCTT--TTTC----- - - GTGTCACCCACACCCACCCCT
CCTTTCTCTGACA- CTCCCAAGTTC-CCT - - GTTCCTCTCT GCCTTGGETC
CCATATTCACCCCGGATGA-CTGCG- - - GAGTCTCCC- === - - m - - - - -
ACCCTCTOACCTCTOCTCTCARAGCCTGT CCCTACTAGAGAGGAACTCTG
CTCT

Mus pahari, Mus spicilegus and Gerbillus
campestris partial APRT gene sequences



AAACTOGTGGCGCGOCGCATCCGCAG ACTTCCCCATCCCGGG
COTGCTGTTCAGGTGCGGTCACGAGCCGGCGAGGCGTTE
TCATCCC- COGOCGCAGGEGEGTGGOCAGCCTTGOGEAT CTTGLGGEG
TCTGCCCGGCCACACGCGG-TCACTCTCCTGTCCTTGT TCCCAGGGATAT
CTCGCCCCTCTTGAAAGAT CCOGACT CCTTCCGAGCTTCCATCCGCCTCC 1

TGGCCAGTCACCTGAAGT CCACGCACAGCGGCAAGATCGACTATATCGCA IdenUﬁerOfthesequence
GGOCAAGOTGGCCTTGCT AGGCCOTACT CATCCCCCACGLT CCTATCCCC

TATCCCCTTTCCCC-TCGTGTCACCCACAGTCTACCCCACACCCATCCAT

TCTTTCTTTAACCTCTOACTCTTCCTCCTTGGT T TCTCACTGCCTTGGAC

GCTTGTTCACCCCGGATGAACTCCGTAGGCGTCTCCCTTCCCTGETTGET

=Mus spicilegus 632 Weight: 0.75

; --GGGATTGACGTGAATTTAGCGTGCTGATACC T
_GAACCTGAGTTG
AAACTGGTGGCGCGGCGCATCCGCAGCTTCCCCGACTTCCCAATCCCGGG
COTGCTGTTCAGOT GLOGT CACGAGCCGOCGAGGEGT TOGCOCCOTACGE
TCATCCC- COOGCGCAGGCGCOT AGGCAGCCT COO0GATCTTGCGOGGCC
TCTGCCCOGCCACACOCGOOT CACTCTCCTGTCCTTGT TCCCAGOGATAT
CTCGCCCCTCTTGAAAGACCCOGACTCCTTCCGAGCTTCCATCCGCCTCT
TGGCCAGTCACCTOAAGT CCACGCACAGCGGLAAGATCGACTACATCGCA
OG- COAG-TGOOCCTTOCTAGGCCGTOCTCGTCOCCCACGGT CCTAGCCCC
TATCCCCTTTCCOCCTCGT T CACCCACAGTCTGECCCACACCCATCCAT
TCTTTCTTCAACCTCTGACACTTCCTCCTTOGT TCCTCACT GCCT TGGAC
GCTTOTTCACCCOOGATGAACT ATGT AGGAGT CTCCCTTCCCTGCTAGGT
ACCCTAAGGCATCTGCCCTCOGT GCTTGTTCCTA- - - GAGACGAACTCTG
CTCT

Non-essential information

‘ symbol for a gap

>Gerbillus_campestris 615 Weight: 1.49
CCTCCGCCCTTGTTCCTGOGACAGGCT TOACCCTAGCCAGTTOACACCTC
ACCTCCOCCCTTCCTC- - TCACGCACGLGGCCAT GOCHGAACCCGAGTTG
CAGCTGGTGGCGCGOCOCAT COGCAGCT TCCCCGACTTCCCCAT CCCGGG
COTGCTGTTCAGGTGCOT CCACGAGCCGCCCAGGCGTTGOCGCTGCGTCC
TCAGCCCTCOGGCGCAGGLGCOT GAGCTGTCTCCGOGATCTTGLGGEGCC
TCCGCCCAGCCATACCCAAGTCACCATCCTGT - - - - GTTCCCAGGOATAT
CTCGCCCCTCCTGAAAGACCCOGACT CCTTCCGAGCTTCCATCCOTETCC
TOGCCAACCATCTGAAGT CCAAGCATGGCGOCAARAT COACTACATCGCA
G- COAG-TGTTCTTGCT AGGCCOTGCCCGTTCCC - ACTGT CAGGGECGC
CATCCCGTGTTCCCTT--TTTC----- - - GTGTCACCCACACCCACCCCT
CCTTTCTCTGACA- CTCCCAAGTTC-CCT - - GTTCCTCTCT GCCTTGGETC
CCATATTCACCCCGGATGA-CTGCG- - - GAGTCTCCC- === - - m - - - - -
ACCCTCTOACCTCTOCTCTCARAGCCTGT CCCTACTAGAGAGGAACTCTG
CTCT



FASTQ

Format adapted for high-throughput short reads

Only sequence and quality information is stored
in this format

Each sequence start with “@"” and a sequence
title (usually machine generated)

Sequences are on one line
Third line starts with “+"”

Fourth line stores base quality score
(Phred = ord(Q) - 33)



@HWI-EAS038:8:1:8:697#0/1
AGACTGGCTGGAGCATGTCTATGACGGACTATGATG
+

aaa‘[[‘a’" [ U"_YPU[[‘ZU VSTZVX_TBBBB
@HWI-EASP38:8:1:8:1326#0/1
AGACTACCGTGTCGTCACGACACGGTCGACGACCAC
+

a a \aa’\zZUzvpPv\ ‘SP\ |aSPQSRNXWBBBBBB
@HWI -EAS038:8:1:8:1305#0/1
AGACTCGAAACGCCTTTCTGGAACACGAAAGGTCTC
+

axa‘’_"‘aaa_W[\\""""VT]a_“[T ' ‘WSW W[



/ Beginning of a new sequence

(;BWI-EA8038:8:1:8:697#@/1
GACTGGCTGGAGCATGTCTATGACGGACTATGATG

+
aaa‘[[‘a’" [ U"_YPU[[‘ZU VSTZVX_TBBBB
@HWI-EASP38:8:1:8:1326#0/1
AGACTACCGTGTCGTCACGACACGGTCGACGACCAC
+

a a \aa’\zZUzvpPv\ ‘SP\ |aSPQSRNXWBBBBBB
@HWI -EAS038:8:1:8:1305#0/1
AGACTCGAAACGCCTTTCTGGAACACGAAAGGTCTC
+

axa‘’_"‘aaa_W[\\""""VT]a_“[T ' ‘WSW W[



Sequence title: often machine
/ name, flow cell, x, y coord, etc.

@HAWI -EAS038:8:1:8:697#
AGACTGGCTGGAGCATGTCTATGACGGACTATGATG

+
aaa‘[[‘a’" [ U"_YPU[[‘ZU VSTZVX_TBBBB
@HWI -EAS038:8:1:8:1326#0/1

AGACTACCGTGTCGTCACGACACGGTCGACGACCAC
+

a a \aa’\ZUzZVPV\ ‘SP\ |aSPQSRNXWBBBBBB
@HWI-EAS038:8:1:8:1305#0/1
AGACTCGAAACGCCTTTCTGGAACACGAAAGGTCTC
+

axa‘’_"‘aaa_W[\\""""VT]a_“[T ' ‘WSW W[




Start of quality scores

@HWI -EFASP38:8:1:8:697#0/1
AGACTGGCTGGAGCATGTCTATGACGGACTATGATG
aaa‘[[‘a’" [ U"_YPU[[‘ZU"VSTZVX_TBBBB
@HWI-EASP38:8:1:8:1326#0/1
AGACTACCGTGTCGTCACGACACGGTCGACGACCAC

+
a a \aa’\ZUzZVPV\ ‘SP\ |aSPQSRNXWBBBBBB

@HWI-EAS038:8:1:8:1305#0/1
AGACTCGAAACGCCTTTCTGGAACACGAAAGGTCTC
+

axa‘’_"‘aaa_W[\\""""VT]a_“[T ' ‘WSW W[



Quality scores for each base

@HWI -EAS038:8/1:8:697#0/1
AGACTGGCTGGABCATGTCTATGACGGACTATGATG

+

aa’[[‘a’ [ U _YPU[[*ZU VSTZVX_TBBBB—
@HWI -EASO38:8.1:871326#0/1
AGACTACCGTGTCGTCACGACACGGTCGACGACCAC

+

a a \aa’\ZUzZVPV\ ‘SP\ |aSPQSRNXWBBBBBB
@HWI-EAS038:8:1:8:1305#0/1
AGACTCGAAACGCCTTTCTGGAACACGAAAGGTCTC

+
axa‘’_"‘aaa_W[\\""""VT]a_“[T ' ‘WSW W[




@HWI-EAS038:8:1:8:697#0/1
AGACTGGCTGGAGCATGTCTATGACGGACTATGATG
+

aaa‘[[‘a’" [ U"_YPU[[‘ZU VSTZVX_TBBBB
@HWI-EASP38:8:1:8:1326#0/1
AGACTACCGTGTCGTCACGACACGGTCGACGACCAC
+

a a \aa’\zZUzvpPv\ ‘SP\ |aSPQSRNXWBBBBBB
@HWI -EAS038:8:1:8:1305#0/1
AGACTCGAAACGCCTTTCTGGAACACGAAAGGTCTC
+

axa‘’_"‘aaa_W[\\""""VT]a_“[T ' ‘WSW W[



OCOWONOORANWNRO

ASCII Table

30 40 50 60 /70 80 90 100 110 120

( 2 < F P Z d n X

) 3 = G Q [ e o) y
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I+ 5 2?2 I S | g q {
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# - 7 A K U _ i s }
$ . 8 B L V j t
% / 9 C M W a k u DEL
& O© : D N X b 1 v
1 ; E O Y ¢Cc m W

American Standard Code for Information Interchange



Fastg-sanger Q = ord(qg) - 33

Fastg-solexa Q = 10*log, (1 + 1 Q((ord()-64)/10))

Fastg-illumina Q = ord(q) - 64



As of CASAVA 1.8, the lllumina FASTQ variant use 33-offset
quality encoding (ASCII ‘/!" = 0) and have a stylized format:

@<instrument>:<run number>:<flowcell ID>:<lane>:<tile>:<x-pos>:<y-pos>
<read>:<is filtered>:<control number>:<index sequence>

Specific example:

@EAS139:136:FC706VJ:2:5:1000:12850 1:Y:18:ATCACG
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
+



Example: Casava 1.8

Ifqg= "7 then ord(q) = 63

Fastg-sanger = 63 - 33 = 30
Fastg-solexa = 10*log, (1+10°*) = 2
Fastg-illumina = 63 - 64 = “undefined”



Example: older lllumina

Ifg="a then ord(q) = 97

Fastg-sanger = 97 - 33 = “undefined”
Fastg-solexa = 10*log, (1+10°°) = 33

Fastg-illumina = 97 - 64 = 33



GFF file format; General feature format

Example:

##gff-version 3

#!gff-spec-version 1.20

#!processor NCBI annotwriter

##sequence-region NC 004354.3 1 22422827

##species http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=7227

NC 004354.3 RefSeq region 1 22422827 +

ID=1d0; Dbxref=taxon:7227; chromosome=X; gbkey=Src;genome= chromosome genotype y%$5B1%5D%3B cn%5B1%5D bw
$5B1%5D sp%5B1%5D%3B Rh6%5B1%5D;mol type=genomic DNA;old-lineage=Eukaryota$3B Metazoa%3B Arthropoda
%3B Hexapoda$%$3B Insecta%$3B Pterygota%$3B Neoptera$%3B Endopterygota%3B Diptera%$3B Brachycera%3B
Muscomorpha%3B Ephydroidea%3B Drosophilidae%3B Drosophila%3B Sophophora

NC 004354.3 RefSeq region 1 4229 . + . \
ID=idl; Dbxref=FLYBASE:FBti1i0102096;gbkey=mobile element
NC 004354.3 RefSeq sequence variant 148 148 . + . \

ID=1d2; Dbxref=dbSNP:207064200; gbkey=variation

NC 004354.3 RefSeq region 10396 10433 . + . \
ID=1d888; Dbxref=FLYBASE:FBti1i0063564;gbkey=mobile element



GFF file format; General feature format

Example:

NC 004354.3 RefSeq region 10396 10433 \
. + . \
ID=1d888; Dbxref=FLYBASE:FBt10063564;gbkey=mobile element

A tab delimited file.

#1 “Name” sequence, #2 Source (program/database), #3 name of feature

(gene/exon), #4 start, #5 end, #6 confidence value ('." undefined), #7 strand,
#8 frame/phase, #9 description



SAM/BAM format

@SQ SN:NC 009456 LN:1108250
@SQ SN:NC 009457 LN:3024069

HWUSI-EAS1786:60:FC62MTAAXX:1:1:5522:1000 0 NC 009456
267580 25 32M * 0 O
NGGACGGGTTGGATGCCGACGATCTCAATTTG

#111166446Q@@E@CE@E@CCCCCRRCRRARACCCC
XT:A:U NM:1:2 X0:1i:1 X1:1:0 XM:1:2 X0:1:0 XG:1:0 MD:Z:0TO0T30

HWUSI-EAS1786:60:FC62MTAAXX:1:1:1955:1000 0O NC 009456
875747 0 30M * 0 O
NCATCGCGGCTCAATGGGACTGGAAACGCC

#223054535Q@REQREREQRAECCCCRE8CC
XT:A:R NM:i:1 X0:i:2 X1:1:44 XM:i:1 X0:i:0 XG:1i:0 MD:Z:0C29

HWUSI-EAS1786:60:FC62MTAAXX:1:1:9547:1001 16 NC 009457
2485619 0 48M * 0 O
ATCCAGCGCCAGGTTCCCCTAGCGCTACCTTGTTACGACTTCCCCCCN

@?Q@CRERCREQQRRCCCHRCRARRACMALARRRALRMQQAQRRRRQREE44003//30#
XT:A:R NM:1:2 X0:1:8 X1:1:0 XM:i:2 X0:1:0 XG:1:0 MD:Z:42A4A0



SAM/BAM format

@SQ SN:NC 009456 LN:1108250
@SQ SN:NC 009457 LN:3024069

#1
CHWUSI-EAS1786: 60 : FC62MTAAXX:1:1:5522:1000 (0094@
2 * 0.0

NGGACGGGTTGGATGCCGACGATCTCAATTTG

#111166446Q@@E@CE@E@CCCCCRRCRRARACCCC

XT:A:U NM:1:2 X0:1i:1 X1:1:0 XM:1:2 X0:1:0 XG:1:0 MD:Z:0TO0T30
#2

HWU :60:FC62MTAAXX:1:1:1955: 1006:::9C_009456

875747 0 30M * 00 #4-#9

NCA GACTGGAAACGCC
#223054535Q@REQREREQRAECCCCRE8CC
XT:A:R NM:i:1 X0:i:2 X1:1i:44 XM:i:1 X0:1i:0 XG:1i:0 MD:Z:0C29

HWUSI-EAS1786:60:FC62MTAAXX:1:1:9547:1001 16 NC 009457

2485619 0 48M * 0 O
ATCCAGCGCCAGGTTCCCCTAGCGCTACCTTGTTACGACTTCCCCCCN
@?QCRECRAREERCC #12
<XT:A:R NM:i:2 X0:i:8 X1:i:0 XM:i:2 X0:i:0 XG:i:0 MD:Z:42A4A0>




Tab-delimited

ONAME Query template/pair NAME
FLAG bitwise FLAG
RNAME Reference sequence NAME

POS The left most coordinate of the read using the number of the
sequence in the reference genome.

MAPQ MAPping Quality
The map quality is Phred-scaled. A value of 255 is used for
an unknown map quality.

CIAGR extended CIGAR string

This string describes features of the match between the read

and the reference sequence. In the cases above it is ‘[0-9M’
indicating a perfect match for the length of the read. The format
is a number followed by a letter. The number indicates the number
of bases and the letter designates a category; M for match, I for
an insert in the read, D for a deletion in the read, N for a
region skipped, etc.



7. MRNM Mate Reference sequence NaMe
In the cases above it is ‘'*’ meaning that there is no mate;
these were unpaired reads.

8. MPOS Mate POSistion
The bp location in the reference genome where the leftmost
bp of the mate read maps.

9. TLEN inferred Template LENgth
The length of the insert between mate pairs.

10. SEQ query SEQuence
The sequence of the read.

11. QUAL query QUALity
The quality is given is ord(ASCII)-33 (Sanger Phred scores).

12. OPT wvariable OPTional fields



GDE

« Tagged file format storing all the
information about a sequence (similar to
GenBank format)

« Can contain alignment information
 Text enclosed in “{}”

n

« All tagged values are enclosed In



Offset value

{
name "MPU28721"
type "DNA"

longname Mus pahari
sequence-ID "U28721"
descrip "Mus pahari'adenine phosphoribosyltransferase (APRT) gene, complete cds"
se,D. and Golding,G.B."

D
te 1/31/98 14:18:24

direction 1

strandedness 1

comments "

NID g881573

KEYWORDS.

SOURCE shrew mouse.
Eukaryotae; mitochondrial eukaryotes; Metazoa; Chordata;
Vertebrata; Eutheria; Rodentia; Sciurognathi; Myomorpha; Muridae;
Murinae; Mus.

REFERENCE 1 (bases 1 to 2283)

TITLE Rates of substitution in closely related rodent species

JOURNAL Unpublished

REFERENCE 2 (bases 1 to 2283)

TITLE Direct Submission

JOURNAL Submitted (07-JUN-1995) Dan Fieldhouse, Biology, McMaster
University, 1280 Main Street West, Hamilton, ON, L8S 4K1, Canada

FEATURES Location/Qualifiers

source 1..2283

/organism=7?Mus pahari?
/db_xref=7taxon:100937?

gene join(46..125,256..362,1509..1642,1847..1925,2044..2186)
/gene=7APRT?



CDS join(46..125,256..362,1509..1642,1847..1925,2044..2186)
/gene=7APRT?
/EC_number=72.4.2.77
/note=7?purine salvage enzyme?
/codon_start=1
/product=7adenine phosphoribosyltransferase?
/db_xref=?PID:g8815747?
/translation=?MSESELKLVARRIRSFPDFPIPGVLFRDISPLLKDPDSFRASIR
LLASHLKSTHSGKIDYIAGLDSRGFLFGPSLAQELGVGCVLIRKQGKLPGPTISASYA
LEYGKAELEIQKDALEPGQRVVIVDDLLATGGTMFAACDLLHQLRAEVVECVSLVELT
SLKGRERLGPIPFFSLLQYD?
BASE COUNT 485 a 696 C 590 g 512t
sequence "CCTGCGGATACTCACCTCCTCCTT
GTCTCCTACAAGCACGCGGCCATGTCCGAGTCTGAGTTGAAACTGGTGGCGCGGCGCATC
CGCAGCTTCCCCGACTTCCCCATCCCGGGCGTGCTGTTCAGGTGCGGTCACGAGCCGGCG
AGGCGTTGGCGCCGTACTCTCATCCC-CCGGCGCAGGCGCGTGGGCAGCCTTGGGGATCT
TGCGGGGCCTCTGCCCGGCCACACGCGG-TCACTCTCCTGTCCTTGTTCCCAGGGATATC
TCGCCCCTCTTGAAAGATCCGGACTCCTTCCGAGCTTCCATCCGCCTCCTGGCCAGTCAC
CTGAAGTCCACGCACAGCGGCAAGATCGACTATATCGCAGGGCAAGGTGGCCTTGCTAGG
CCGTACTCATCCCCCACGGTCCTATCCCCTATCCCCTTTCCCC-TCGTGTCACCCACAGT
CTACCCCACACCCATCCATTCTTTCTTTAACCTCTGACTCTTCCTCCTTGGTTTCTCACT
GCCTTGGACGCTTGTTCACCCCGGATGAACTCCGTAGGCGTCTCCCTTCCCTGCTTGGTA
CCCTAAGG----TGCCCTCGGTGCTTGTTCGTAGAGACGAACTCTGCTCT"

}



Phylip

 Used by a large number of programs
(PHYLIP)

e Two different formats

- sequential format

- interleaved : 2 numbers on the first line
(number of sequences, sequence length)

e No more than 10 characters for the
names of the sequences (warning)

« Can store alignment information



Mus spicil
Gerbillus

CCTCCGCCCT

TGTCTCCTAC
TGCCTCCTAC
TTCCTC--TC

CCGCAGCTTC
CCGCAGCTTC
CCGCAGCTTC

GAGGCGTTGG
GAGGCGTTGG
CAGGCGTTGG

TTGCGGGGCC
TTGCGGGGCC
TTGCGGGGCC

CTCGCCCCTC
CTCGCCCCTC
CTCGCCCCTC

CCTGAAGTCC
CCTGAAGTCC
TCTGAAGTCC

Interleaved format

Number of sequences / taxa

Sequence length

TGTTCCTGGG

AAGCACGCGG
ACGCACGCGG
ACGCACGCGG

CCCGACTTCC
CCCGACTTCC
CCCGACTTCC

CGCCGTACTC
CGCCGTACGC
CGCTGCGTCC

TCTGCCCGGC
TCTGCCCGGC
TCCGCCCAGC

TTGAAAGATC
TTGAAAGACC
CTGAAAGACC

ACGCACAGCG
ACGCACAGCG
AAGCATGGCG

ATTGACGTGA
ACAGGCTTGA

CCATGTCCGA
CCATGTCCGA
CCATGGCGGA

CCATCCCGGG
CAATCCCGGG
CCATCCCGGG

TCATCCC-CC
TCATCCC-CC
TCAGCCCTCC

CACACGCGG-
CACACGCGGG
CATACCCAAG

CGGACTCCTT
CGGACTCCTT
CGGACTCCTT

GCAAGATCGA
GCAAGATCGA
GCAAAATCGA

ATTTAGCGTG
CCCTAGCCAG

GTCTGAGTTG
ACCTGAGTTG
ACCCGAGTTG

CGTGCTGTTC
CGTGCTGTTC
CGTGCTGTTC

GGCGCAGGCG
GGCGCAGGCG
GGCGCAGGCG

TCACTCTCCT
TCACTCTCCT
TCACCATCCT

CCGAGCTTCC
CCGAGCTTCC
CCGAGCTTCC

CTATATCGCA
CTACATCGCA
CTACATCGCA

CGGATACT-C
CTGATACC-T
TTGACACCTC

AAACTGGTGG
AAACTGGTGG
CAGCTGGTGG

AGGTGCGGTC
AGGTGCGGTC
AGGTGCGTCC

CGTGGGCAGC
CGTAGGCAGC
CGTGAGCTGT

GTCCTTGTTC
GTCCTTGTTC
GT----GTTC

ATCCGCCTCC
ATCCGCCTCT
ATCCGTCTCC

GGGCAAGGTG
GG-CGAG-TG
GG-CGAG-TG

ACCTCCTCCT
ACCTCCTCCT
ACCTCCGCCC

CGCGGCGCAT
CGCGGCGCAT
CGCGGCGCAT

ACGAGCCGGC
ACGAGCCGGC
ACGAGCCGCC

CTTGGGGATC
CTCGGGGATC
CTCCGGGATC

CCAGGGATAT
CCAGGGATAT
CCAGGGATAT

TGGCCAGTCA
TGGCCAGTCA
TGGCCAACCA

GCCTTGCTAG
GCCTTGCTAG
TTCTTGCTAG



Sequential format

3 650

Mus pahari

———————————————————————————————————— CCTGCGGATACT-CACCTCCTCCT
TGTCTCCTACAAGCACGCGGCCATGTCCGAGTCTGAGTTGAAACTGGTGGCGCGGCGCAT
CCGCAGCTTCCCCGACTTCCCCATCCCGGGCGTGCTGTTCAGGTGCGGTCACGAGCCGGC
GAGGCGTTGGCGCCGTACTCTCATCCC~-CCGGCGCAGGCGCGTGGGCAGCCTTGGGGATC
TTGCGGGGCCTCTGCCCGGCCACACGCGG-TCACTCTCCTGTCCTTGTTCCCAGGGATAT
CTCGCCCCTCTTGAAAGATCCGGACTCCTTCCGAGCTTCCATCCGCCTCCTGGCCAGTCA
CCTGAAGTCCACGCACAGCGGCAAGATCGACTATATCGCAGGGCAAGGTGGCCTTGCTAG
GCCGTACTCATCCCCCACGGTCCTATCCCCTATCCCCTTTCCCC-TCGTGTCACCCACAG
TCTACCCCACACCCATCCATTCTTTCTTTAACCTCTGACTCTTCCTCCTTGGTTTCTCAC
TGCCTTGGACGCTTGTTCACCCCGGATGAACTCCGTAGGCGTCTCCCTTCCCTGCTTGGT
ACCCTAAGG----TGCCCTCGGTGCTTGTTCGTA---GAGACGAACTCTG

Mus spicil

————————————— TC--GGGATTGACGTGAATTTAGCGTGCTGATACC-TACCTCCTCCT
TGCCTCCTACACGCACGCGGCCATGTCCGAACCTGAGTTGAAACTGGTGGCGCGGCGCAT
CCGCAGCTTCCCCGACTTCCCAATCCCGGGCGTGCTGTTCAGGTGCGGTCACGAGCCGGC
GAGGCGTTGGCGCCGTACGCTCATCCC-CCGGCGCAGGCGCGTAGGCAGCCTCGGGGATC
TTGCGGGGCCTCTGCCCGGCCACACGCGGGTCACTCTCCTGTCCTTGTTCCCAGGGATAT
CTCGCCCCTCTTGAAAGACCCGGACTCCTTCCGAGCTTCCATCCGCCTCTTGGCCAGTCA
CCTGAAGTCCACGCACAGCGGCAAGATCGACTACATCGCAGG-CGAG-TGGCCTTGCTAG
GCCGTGCTCGTCCCCCACGGTCCTAGCCCCTATCCCCTTTCCCCCTCGTGTCACCCACAG
TCTGCCCCACACCCATCCATTCTTTCTTCAACCTCTGACACTTCCTCCTTGGTTCCTCAC
TGCCTTGGACGCTTGTTCACCCCGGATGAACTATGTAGGAGTCTCCCTTCCCTGCTAGGT
ACCCTAAGGCATCTGCCCTCGGTGCTTGTTCCTA---GAGACGAACTCTG
Gerbillus
CCTCCGCCCTTGTTCCTGGGACAGGCTTGACCCTAGCCAGTTGACACCTCACCTCCGCCC
TTCCTC--TCACGCACGCGGCCATGGCGGAACCCGAGTTGCAGCTGGTGGCGCGGCGCAT
CCGCAGCTTCCCCGACTTCCCCATCCCGGGCGTGCTGTTCAGGTGCGTCCACGAGCCGCC
CAGGCGTTGGCGCTGCGTCCTCAGCCCTCCGGCGCAGGCGCGTGAGCTGTCTCCGGGATC
TTGCGGGGCCTCCGCCCAGCCATACCCAAGTCACCATCCTGT----GTTCCCAGGGATAT
CTCGCCCCTCCTGAAAGACCCGGACTCCTTCCGAGCTTCCATCCGTCTCCTGGCCAACCA
TCTGAAGTCCAAGCATGGCGGCAAAATCGACTACATCGCAGG-CGAG-TGTTCTTGCTAG
GCCGTGCCCGTTCCC-ACTGTCAGGGCCGCCATCCCGTGTTCCCTT--TTTC======= G
TGTCACCCACACCCACCCCTCCTTTCTCTGACA-CTCCCAAGTTC-CCT--GTTCCTCTC
TGCCTTGGTCCCATATTCACCCCGGATGA-CTGCG---GAGTCTCCC-====————————
ACCCTCTGACCTCTGCTCTCAAAGCCTGTCCCTACTAGAGAGGAACTCTG



NEXUS

« Madison et al. 1997. Syst. Biol. 46: 590-621

e Format used with PAUP, McClade and Mr.
Bayes

« Composed of different modules

~ starting with “ BEGIN XXXXX:”
- ending with “END;”
. Standard blocks: TAXA, CHARACTERS, TREE

« Comments are enclosed within “[]”



#MNEXUS

[Mame: Mus_pahar.
[Mame: Mus_spici
[Mame: Gerbillus

BEGIN TAXA;
CIMENSIONS NTAX=3:

TAXLABELS Mus_pahar Mus_spici

EMD;

BEGIN CHARACTERS:

CIMENSIONS MCHAR=GB0;

Len: GB0  Checl:
Len: G800  Checl:
Len: G800  Checl:

Gerbillus:

FORMAT MISSING=7? DATATYPE=DNA INTERLEAVE

MATRIX

Mus_pahari
Mus_spicilegus
Gerbillus_campestris

Mus_pahari
Mus_spicilegus
Gerbillus_campestris

Mus_pahari
Mus_spicilegus
Gerbillus_campestris

Mus_pahari
Mus_spicilegus
Gerbillus_campestris

Mus_pahari
Mus_spicilegus
Gerbillus_campestris

CCTCCOCCCTTGTTCCT GGG

ARACTOGTGOCGCGGCGCAT
AARACTGGTOGCGCGGCGEAT
CAGCTOGTGGCGCGGCGIAT

TCATCCC- CCGGCGCAGGCG
TCATCCC- CCGGCGCAGGCG
TCAGCCCTCCGGCGCAGGCG

CTCGCCCCTCTTGAAAGATC
CTCOCCCCTCTTGAAAGACT
CTCGCCCCTCCTGAAAGACC

GOGCAAGGTGGCCTTGCTAG
GG- CGAG-TGGCCTTGCTAG
GG-CGAG-TGTTCTTGCTAG

JOE718C]
DSEGZ22FE]
FBE40ASE]

ATTGACGTGAATTTAGCGTG
ACAGGCTTGACCCTAGCCAG

CCGCAGCTTCCCCGACTTCC
CCGCAGCTTCCCCGACTTCC
CCGCAGCTTCCCCGACTTEC

COTGOGCAGCCTTGGGGATC
COTAGGCAGCCTCGGGGATC
COTGAGCTGTCTCCGGGATC

COGACTCCTTCCGAGCTTCC
COGACTCCTTCCGAGCTTCC
COGACTCCTTCCGAGCTTEC

GCCGTACTCATCCCCCACGG
GCCGTGCTCGTCCCCCACGG
GCCGTGCCCGTTCCE- ACTG

COGATACT - CACCTCCTCCT
CTGATACC-TACCTCCTCCT
TTGACACCTCACCTCCGCCC

CCATCCCGOGCGTGCTGTTC
CAATCCCGOGCGTGCTGTTC
CCATCCCGOGCGTGCTGTTC

TTGCOGGGCCTCTGCCCGGE
TTGCOGGGCCTCTGCCCGGEE
TTGCOGGGCCTCCGCCCAGT

ATCCGCCTCCTGOCCAGTCA
ATCCGCCTCTTGOCCAGTCA
ATCCOTCTCCTGOCCAACCA

TCCTATCCCCTATCCCC
TCCTAGCCCCTATCCCC
TCAGOGCCGCCATCCCGTGT

TOTCTCCTACAAGCACGCGG
TGCCTCCTACACGCACGCGG
TTCCTC- -TCACGCACGCGG

AGGTGCGGETCACGAGCCGGE
AGGTGCGOTCACGAGCCGGE
AGGTGCGOTCACGAGCCGGE

CACACGCGG-TCACTCTCCT
CACACGCOGGTCACTCTCCT
CATACCCAAGTCACCATCCT

CCTGAAGTCCACGCACAGCG
CCTGAAGTCCACGCACAGCG
TCTGAAGT CCAAGCATGGCG

CCCC-TCGTGTCACCCACAG
CCCCCTCGTGTCACCCACAG
TCCCTT--TTTC- - - - - G

CCATGTCCGAGTCTGAGTTG
CCATGTCCGAACCTGAGTTG
CCATGOCGGAACCCGAGTTG

GAGGCGTTGGCGCCGTACTC
GAGOCOTTGGCGCCGTACGC
GAGGCGTTGGCGCCGTACGC

GTCCTTGTTCCCAGGGATAT
GTCCTTGTTCCCAGGGATAT
GT- - - - GTTCCCAGGGATAT

GCAAGATCGACTATATCGCA
GCAAGATCGACTACATCGCA
GCAAAATCGACTACATCGCA

TCTACCCCACACCCATCCAT
TCTGCCCCACACCCATCCAT
TGTCACCCACACCCACCCCT



File identifier
#NEXUS
[Name: Mus_pahar. Len: 680 Check: 70E718C] . .
[Name: Mus_spici Len: 680 Check: DSEG22FBE] SequenCeS |nf0rmat|0n
[Name: Gerbillus Len: 680 Check: FBE4DASE]

UTMENSIONS NTAK=3;

‘ ;!:BELS Mus_pahar Mus spici Gerbillus;

BEGIN CHARACTERS:
CIMENSIONS NCHAR=GE0;

Block of information

FORMAT MISSING=? DATATYPE=DMA INTERLEAVE GAP=-;
MATRIX

Mus pahari e e CCTG CGGATACT - CACCTCCTCCT TGTCTCCTACAAGCACGCGG CCATGTCCGAGTCTGAGTTG
Mus spicilegqus - ----------- TC- -GGG ATTGACGTGAATTTAGCGTG CTGATACC-TACCTCCTCCT TGCCTCCTACACGCACGCGG CCATGTCCGAACCTGAGTTG
Gerbillus_campestris CCTCCGCCCTTGTTCCTGGG ACAGGCTTGACCCTAGCCAG TTGACACCTCACCTCCGOCC TTCCTE- -TCACGCACGCGG CCATGGUGGAACCCGAGTTG
Mus_pahari AAACTGGTGGOGCGOCGCAT CCGCAGCTTCCCCGACTTCC CCATCCCGGOCGTGCTGTTC AGGTGCGGT CACGAGCCGGE GAGGCOTTGGCGCCGTACTC
Mus_spicilegus AAACTGGTGGCGCGOCGCAT CCGCAGCTTCCCCGACTTCC CAATCCCGGOCGTGCTGTTC AGGTGCGGT CACGAGCCGGE GAGGCOTTGGCGCCGTACGC
Gerbillus_campestris CAGCTGGTGGOGCGGCGCAT CCGCAGCTTCCCCGACTTCC CCATCCCGGGCGTGCTGTTC AGGTGCGGTCACGAGCCGGE GAGGCGTTGGCGCCETACGE
Mus_pahari TCATCCC- CCOGCGCAGGCG CGTOGGCAGCCTTGGGGATC TTGCGGOGCCTCTGCCOGGE CACACGCGG-TCACTCTCCET GTCCTTGTTCCCAGGGATAT
Mus spicilequs TCATCCC- CCOGCGCAGOCG CGTAGGCAGCCTCOGGGATC TTGCGGOGCCTCTGCCCGGE CACACGCGGOTCACTCTCCT GTCCTTGTTCCCAGGGATAT
Gerbillus_campestris TCAGCCCTCCGGCGCAGGCG CGTGAGCTGTCTCOGGGATC TTGCGGGGCCTCCGCCCAGC CATACCCAAGT CACCATCCT GT--- - GTTCCCAGGGATAT
Mus_pahari CTCGCCCCTCTTGAAAGATC COGACTCCTTCCGAGCTTCC ATCCGCCTCCTGGCCAGTCA CCTGAAGTCCACGCACAGCG GCAAGATCGACTATATCGCA
Mus_spicilegus CTCGCCCCTCTTGAAAGACC COGACTCCTTCCGAGCTTCC ATCCGCCTCTTGGCCAGTCA CCTGAAGTCCACGCACAGCG GCAAGATCGACTACATCGCA
Gerbillus_campestris CTCGCCCCTCCTGAAAGACC CGGACTCCTTCCGAGCTTCC ATCCGTCTOCTGGCCAACCA TCTGAAGTCCAAGCATGGCG GCAAAATCGACTACATCGCA
Mus_pahari GOGCAAGGTGGCCTTGCTAG GCCGTACTCATCCCCCACGG TCCTATCCCCTATCCCCTTT CCCC-TCGTGTCACCCACAG TCTACCCCACACCCATCCAT
Mus spicilequs GG-COAG-TGGCCTTGCTAG GCCGTGCTCGTCCCCCACGG TCCTAGCCCCTATCCCCTTT CCCCCTCGTGTCACCCACAG TCTGCCCCACACCCATCCAT
Gerbillus_campestris GG-CGAG-TGTTCTTGCTAG GCCGTGCCCGTTCCC- ACTG TCAGGGCCGCCATCCCGTGT TCCCTT--TTT1C------- G TGTCACCCACACCCACCCCT



Mus_pahari
Mus spicilegus
Gerbillus_campestris

Mus_pahari
Mus_spicilegus
Gerbillus_campestris

Mus_pahari

Mus spicilegus
Gerbillus_campestris

END;

BEGIMN TREES:

TREE treel =
. TREE tree2 =
END;

BEGIN NOTES:

GGGCAAGGT GOCCTTGCTAG
GG- COAG-TGGCCTTGCTAG
GG-COAG-TGTTCTTGCTAG

TCTTTCTTTAACCTCTGACT
TCTTTCTTCAACCTCTGACA
CCTTTCTCTGACA-CTCCCA

ACCCTAAGG- - - -TGCCCTC
ACCCTAAGGCATCTGCCCTC
ACCCTCTGACCTCTGCTCTC

{Mus_pahar, (Mus_spici,Gerbillus}};
(Mus_spici, (Mus_pahar,Gerbillus));

GCCOTACTCATCCCCCACGG TCCTATCCCCTATCCCCTTT CCOC-TCOTOTCACCCACAG TCTACCCCACACCCATCCAT
GCCGTGCTCGTCCCCCACGG TCCTAGCCCCTATCCCCTTT CCCOCTCGTGTCACCCACAG TCTGCCCCACACCCATCCAT
GCCGTGCCCGTTCCC- ACTG TCAGGGCCGCCATCCCGTGT TCCCTT--TTTC------- G TGTCACCCACACCCACCCCT

CTTCCTCCTTGGTTTCTCAC TOGCCTTGGACGCTTGTTCAC CCCOGATGAACTCCGTAGGE GTCTCCCTTCCCTGCTTGGT
CTTCCTCCTTGGTTCCTCAC TOCCTTGGACGCTTGTTCAC CCCGOATGAACTATGTAGGA GTCTCCCTTCCCTGCTAGGT

AGTTC-CCT--GTTCCTCTC TOQCCTTGGTCCCATATTCAC CCCGGATGA- CTGCG- - - GA GTCTCCC
GOTOCTTGTTCGTA- - -GAG ACGAACTCTGCTCTGTCCTT GTOTCCAGAACCAAGCCTTC

GOTGCTTGTTCCTA- - -GAG ACGAACTCTGCTCTGTCETT GTGTCCAGAACCAGGCCTCC,
ABRAGCCTGTCCCTACTAGAG AGGAACTCTGCTCTGTCCAT GTGTGCAGGGCCAGCTCTTC,

Tree

PICTURE TAXON=3 FORMAT=GIF SOURCE=FILE
PICTURE=a_rodent.gif

END;



ASN1

« Abstract Syntax Notation
« developed to aid computer access
 made to be read/written by computers



Seg-entry ;= set {
level 1,
class nuc-prot ,
descr {
title "Mus pahari adenine phosphoribosyltransferase (APRT) gene, and
translated products" ,
source {
org {
taxname "Mus pahari",
common "shrew mouse" ,
db {
{
db "taxon",
tag
id 10093 } },
orgname {
name
binomial {
genus "Mus" ,
species "pahari" } ,
lineage "Eukaryota; Metazoa; Chordata; Craniata; Vertebrata;
Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae; Murinae; Mus" ,
gcode 1,
mgcode 2,
div "ROD" } } },
create-date
std {



year 1995,

month 6 ,
day 28 },
pub {
pub {
article {
title {
name "Substitution rate variation in closely related rodent
species." },
authors {
names
std {
{
name
name {
last "Fieldhouse" ,
initials "D." } },
{
name
name {
last "Yazdani" ,
initials "E" } },
{
name
name {
last "Golding" ,

initials "G.B." } } },



affil
str "Department of Biology, McMaster University, Hamilton,
Ontario, Canada." } ,
from
journal {
title {
iso-jta "Heredity" ,
ml-jta "Heredity" ,
issn "0018-067X",
name "Heredity." } ,
imp {
date
std {
year 1997,
month 1 } ,
volume "78" ,
issue " Pt 1",
pages "21-31",
language "eng" } },
ids {
pubmed 9023989 ,
medline 97176443 } },
pmid 9023989,
muid 97176443,
gen {
serial-number 1} } },
pub {



pub {

gen {
serial-number 2 } ,
sub {
authors {
names
std {
{
name
name {
last "Fieldhouse" ,
initials "D." } } },
affil

str "Dan Fieldhouse, Biology, McMaster University, 1280 Main
Street West, Hamilton, ON, L8S 4K1, Canada" } ,
medium other ,
date
std {
year 1995,
month 6,
day 7} } 1} 1},
update-date
std {
year 2001,
month 10,
day 15} },
seqg-set {
seq {



id {
genbank {
name "MPU28721",
accession "U28721",
version 1 },
gi 881573 },
descr {
title "Mus pahari adenine phosphoribosyltransferase (APRT) gene,
complete cds.",
molinfo {
biomol genomic } },
inst {
repr raw ,
mol dna ,
length 2283,
seg-data



ncbi2na
'5E68C745D75FB75C4246694ED62DE2F807AEQ99A64D649F5587D54D5A9BO9EF4AE6GB4
625A629BE996C774D55A64A66EA497EAB8DFO9AASDES694466B4775ED7EF54A8CDD95
77E0235A1D7D627D4D65D7A52D1782D46449A42361CCD92A42BA5SFI9CASB1D35546
B5CD57355FD576ED1512DC55115353DFDFC177877D75FAFDD1ESFA19FBD1568E075
B29B757D5E7EB15C2B95DAE7EF6C8860779DED7EED481425F5DFF2A4429E94935E1
24A7A885E8D75238684D7C7CAAC977A8E07233C0O0F2BO5FAAGESEA485D0B7AC9F4A
A79F755287116A91DF77ED7551554427EE701079ECC529D4E7E27D20115CA92783BE
14A2ED48A8AB8915422048BA572C0E74A851207FE54751F5CFAC55694E552034A938B
FB15D5461276A597A0785EC84B9D7AB239E4FEQ02BA422A7AE23A749AF2891E1E77D4
OAD78BD035490513AE9D1051712712EC444CC300C0OC040DFO0O000008080AEQ08945
32E88292B28D5429C239C58B0534BBDF72532EA42172EF5CB43BE177531F97769D4LC
5115F575F15C12B721D4AA7D7BFAS57D5CO9D289EAGEA79BO9D35A092A82796A551CCD
25D739DE8BB3A82BOA8B9EEACBAOA92ADF3C51A714B9728B03BAB9D222BE213EABSAF
C41D780E7497480E7529CA8AEQ47EF24DC8777C19C7D7B7929E27A035202397C815
A9222EB4FBA385D7A51E8AC08149508404A7D02A5295EDEABO9E1C04099F8317DDFD
DED5F55555554A053BF925EE379E45271A9E2BAESBBB897AE89E176782A4A88A7285
CC53DF7775D4B38789E9C8EB4455E744924B0799AE9D257A9970B85FEE27179E54'H
}

annot {
{
data
ftable {
{
data
rna {
type mRNA,
ext



name "adenine phosphoribosyltransferase" } ,
partial TRUE ,
location

mix {
int {

from 45,

to 124,

id

gi 881573,
fuzz-from
lim It },
int {

from 255,

to 361,

id

gi 881573 },
int {

from 1508,

to 1641 ,

id

gi 881573 } ,
int {

from 1846 ,

to 1924 ,

id

gi 881573 } ,



int {
from 2043,
to 2185,
id
gi 881573,
fuzz-to
limgt} }},
{
data
gene {
locus "APRT" },
partial TRUE ,
location
int {
from 45,
to 2185,
strand plus,
id
gi 881573,
fuzz-from
lim It,
fuzz-to

limgt}}}} 1} 1},
seq {
id {
genbank {
accession "AAA68957",



version1 },
gi 881574 } ,
descr {
molinfo {
biomol peptide ,
tech concept-trans } ,
title "adenine phosphoribosyltransferase [Mus pahari]" } ,

inst {
repr raw ,
mol aa,
length 180,
seg-data

ncbieaa
"MSESELKLVARRIRSFPDFPIPGVLFRDISPLLKDPDSFRASIRLLASHLKSTHSGKID

YIAGLDSRGFLFGPSLAQELGVGCVLIRKQGKLPGPTISASYALEYGKAELEIQKDALEPGQRVVIVD

DLLATGGTMF
AACDLLHQLRAEVVECVSLVELTSLKGRERLGPIPFFSLLQYD" } ,

annot {
{

data

ftable {
{

data

prot {
name {
"adenine phosphoribosyltransferase" } ,



ec {
"2.4.2.7"} },
location
whole
gi 881574} } },
{
db other,
name "Annot:CDD" ,
desc {
name "CDDSearch" ,
create-date
std {
year 2007 ,
month 6,
day 18,
hour 23,
minute 46 ,
second 57 } },
data
ftable {
{
data
region "PRK02304" ,
comment "adenine phosphoribosyltransferase" ,
location
int {
from 5,
to 178,



id
gi 881574 } ,
ext {
type
str "cddScoreData" ,
data {
{
label
str "definition" ,
data
str "PRK02304" } ,
{
label
str "short_ name" ,
data
str "PRK02304" } ,
{
label
str "score" ,
data
int 575 },
{
label
str "evalue" ,
data
real { 307765, 10, -64 } },



{

label
str "bit_score" ,
data
real { 225315,10,-3} } } },
dbxref {
{
db "CDD",
tag
id74170 + + +y r R} L}
annot {
{
data
ftable {
{
data
cdregion {
frame one,
code {
id1l}},
comment "purine salvage enzyme" ,
product
whole



gi 881574 ,
location
mix {
int {
from 45,
to 124,
id
gi 881573 },
int {
from 255,
to 361,
id
gi 881573 },
int {
from 1508,
to 1641 ,
id
gi 881573 },
int {
from 1846,
to 1924 ,
id
gi 881573 },
int {
from 2043,
to 2185,
id
Qi881573} 1} )



PDB

* Protein file
e Store the 3D position of each amino acid
 Primary and secondary structures

» Crystallographic experiments and
parameters



CYTOCHROME C OXIDASE




HEADER
TITLE

TITLE

COMPND
COMPND
COMPND
COMPND
COMPND
COMPND
COMPND
COMPND
COMPND

SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE

KEYWDS
EXPDTA
AUTHOR
REVDAT
JRNL
JRNL
JRNL
JRNL
JRNL
JRNL
JRNL

OXIDOREDUCTASE 26-MAY-98 20CC
BOVINE HEART CYTOCHROME C OXIDASE AT THE FULLY OXIDIZED
2 STATE
MOL_ID: 1;

MOLECULE: CYTOCHROME C OXIDASE;

CHAIN: A, N;

SYNONYM: FERROCYTOCHROME C\:0XYGEN OXIDOREDUCTASE;

EC: 1.9.3.1,

OTHER_DETAILS: THIS ENZYME IS A HYBRID PROTEIN COMPLEX AND
IS A HOMODIMER. ONE MONOMER IS COMPOSED OF 13 DIFFERENT
SUBUNITS AND SEVEN METAL CENTERS, HEME A, HEME A3, CUA,
CUB, MG, NA AND ZN.;

O©CoOoO~NOOOITh,WN

MOL_ID: 1;

2 ORGANISM_SCIENTIFIC: BOS TAURUS;
3 ORGANISM_COMMON: BOVINE;

4 ORGAN: HEART;

5 TISSUE: HEART MUSCLE;

6 ORGANELLE: MITOCHONDRION;:

OXIDOREDUCTASE, CYTOCHROME(C)-OXYGEN, CYTOCHROME C OXIDASE

X-RAY DIFFRACTION

T.TSUKIHARA, M.YAO

1 13-JAN-99 20CC 0
AUTH S.YOSHIKAWA, K.SHINZAWA-ITOH, R.NAKASHIMA, R.YAONO,
AUTH 2 E.YAMASHITA,N.INOUE,M.YAO,M.J.FEI,C.P.LIBEU,
AUTH 3 T.MIZUSHIMA, H.YAMAGUCHI, T.TOMIZAKI, T.TSUKIHARA
TITL REDOX-COUPLED CRYSTAL STRUCTURAL CHANGES IN BOVINE
TITL 2 HEART CYTOCHROME C OXIDASE.
REF SCIENCE V. 280 1723 1998
REFN ASTM SCIEAS US ISSN 0036-8075



REMARK 1
REMARK 1 REFERENCE 1

REMARK 1 AUTH  T.TSUKIHARA,H.AOYAMA, E.YAMASHITA, T.TOMIZAKI,
REMARK 1 AUTH 2 H.YAMAGUCHI,K.SHINZAWA-ITOH,R.NAKASHIMA, R.YAONO,
REMARK 1 AUTH 3 S.YOSHIKAWA

REMARK 1 TITL THE WHOLE STRUCTURE OF THE 13-SUBUNIT OXIDIZED
REMARK 1 TITL 2 CYTOCHROME C OXIDASE AT 2.8 A

REMARK 1 REF SCIENCE V. 272 1136 1996
REMARK 1 REFN  ASTM SCIEAS US ISSN 0036-8075

REMARK 1 REFERENCE 2

REMARK 2 RESOLUTION. 2.30 ANGSTROMS.

REMARK 3

REMARK 3 REFINEMENT.

REMARK 3  PROGRAM : X-PLOR 3.84

REMARK 3  AUTHORS : BRUNGER

REMARK 3

REMARK 3 DATA USED IN REFINEMENT.

REMARK 3  RESOLUTION RANGE HIGH (ANGSTROMS) : 2.30

REMARK 3  RESOLUTION RANGE LOW (ANGSTROMS) : 15.00

REMARK 3  DATA CUTOFF (SIGMA(F)) : 2.000

REMARK 3  DATA CUTOFF HIGH (ABS(F)) : 100000.000

REMARK 3  DATA CUTOFF LOW (ABS(F)) : 0.1000

REMARK 3  COMPLETENESS (WORKING+TEST) (%) : 88.9

REMARK 3  NUMBER OF REFLECTIONS : 278049

REMARK 3

REMARK 3 FIT TO DATA USED IN REFINEMENT.

REMARK 3  CROSS-VALIDATION METHOD :  THROUGHOUT

REMARK 3  FREE R VALUE TEST SET SELECTION : RANDOM

REMARK 3 R VALUE (WORKING SET) : 0.209



REMARK 4

REMARK 4 20CC COMPLIES WITH FORMAT V. 3.0, 1-DEC-2006
REMARK 4

REMARK 4 THIS IS THE REMEDIATED VERSION OF THIS PDB ENTRY.
REMARK 4 REMEDIATED DATA FILE REVISION 3.101 (2007-05-01)
REMARK 200

REMARK 200 EXPERIMENTAL DETAILS

REMARK 200 EXPERIMENT TYPE : X-RAY DIFFRACTION
REMARK 200 DATE OF DATA COLLECTION : MAY-1996

REMARK 200 TEMPERATURE (KELVIN) : 283.0

REMARK 200 PH . 6.80

REMARK 200 NUMBER OF CRYSTALS USED 1 32

REMARK 200

REMARK 200 SYNCHROTRON (Y/N) Y

REMARK 200 RADIATION SOURCE : PHOTON FACTORY
REMARK 200 BEAMLINE : BL-6B

REMARK 200 X-RAY GENERATOR MODEL : NULL

REMARK 200 MONOCHROMATIC OR LAUE (M/L) : M

DBREF 20CC A 1 514 UNP POO396 COX1_BOVIN 1 514
DBREF 20CC B 1 227 UNP POO404 COX2_BOVIN 1 227
DBREF 20CC C 1 261 UNP POO415 COX3_BOVIN 1 261
DBREF 20CC D 1 147 UNP POO423 COX4_BOVIN 23 169
DBREF 20CC E 1 109 UNP POO426 COXA_BOVIN 1 109
DBREF 20CC F 1 98 UNP POO428 COXB_BOVIN 1 98
DBREF 20CC G 1 84 UNP PO7471 COXD_BOVIN 13 96
DBREF 20CC H 1 85 UNP POO429 COXG_BOVIN 1 85
DBREF 20CC I 1 73 UNP PO4038 COXH_BOVIN 1 73
DBREF 20CC J 1 59 UNP PO7470 COXK_BOVIN 22 80
DBREF 20CC K 1 56 UNP P13183 COXM_BOVIN 33 88
DBREF 20CC L 1 47 UNP POO430 COXO_BOVIN 17 63
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CONECT 35128637
CONECT 47428647
CONECT 183628635
CONECT 223928635
CONECT 224928635
CONECT 283428636
CONECT 284228636
CONECT 290228707
CONECT 292328647
CONECT 343128637

CONECT2888828880

CONECT288892882928890

CONECT288902864128889

MASTER 425 0] 18 98 30 0 2 928864 26 308 292
END
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