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Data formats

• Simple tabular formats for genome annotation data

• GFF is the main format for Gbrowse databases

• Tabular format for 
contig101
GeneMark
 gene
 4718 5134
 .
 -
 .
 ID=gene000000;Name=9397_g
contig101
GeneMark
 mRNA
 4718 5134
 .
 -
 .
 ID=mRNA000000;Parent=gene000000;Name=9397_t
contig101
GeneMark
 CDS
    4718 5134
 .
 -
 0
 ID=exon000000;Parent=mRNA000000
contig101
GeneMark
 exon
 4718 5134
 .
 -
 0
 ID=exon000001;Parent=mRNA000000
contig101
GeneMark
 CDS
    4718 5134
 .
 -
 0
 ID=cds000000;Parent=mRNA000000

• FASTA is the sequence format
>contig101
ATTCCAATATAAGGAGTTTATTTTAGTCTACCGGCTATATAAAATTTATA
AAAGTAGGTTATTTAAATTGGATTTATTCTTATAAATATAGTCTATAGTA
ATTAAAGGTTTCTTTTACTAAAGTAGTTAAATTGTTAGTACTATAATTAT
ATAATTTTATTAGATAGATAGTAAACCTTAAATATAATTATTATAGTATA
GGGTTATTTAATTTAATCGAAGAAGTATAATCCTCTAACTTCTATACTAG
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Dense numerical data

• Per-base information

• Per-base PhastCons conservation or % identity

• Microarray data for all probes

• Sliding window calculations

• Next-Gen High Throughput Sequence

• ChIP-Seq, RNA-Seq, smallRNA-Seq

• Resequencing data
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High density data formats

• UCSC format BED and Wiggle formats

• BED format for alignments -- UCSC’s own GFF flavor

• http://genome.ucsc.edu/FAQ/FAQformat
track name=pairedReads description="Clone Paired Reads" useScore=1
chr22 1000 5000 cloneA 960 + 1000 5000 0 2 567,488, 0,3512
chr22 2000 6000 cloneB 900 - 2000 6000 0 2 433,399, 0,3601

6

http://genome.ucsc.edu/FAQ/FAQformat
http://genome.ucsc.edu/FAQ/FAQformat


High density data formats

• UCSC format BED and Wiggle formats

• BED format for alignments -- UCSC’s own GFF flavor

• http://genome.ucsc.edu/FAQ/FAQformat
track name=pairedReads description="Clone Paired Reads" useScore=1
chr22 1000 5000 cloneA 960 + 1000 5000 0 2 567,488, 0,3512
chr22 2000 6000 cloneB 900 - 2000 6000 0 2 433,399, 0,3601

Chrom Start End Name Score Strand Graphics 
formatting
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High density formats

• Wiggle Track Format (WIG) is per-base format that can be efficiently indexed

• track type=wiggle_0 name="variableStep" description="variableStep format" 
variableStep chrom=chr19 span=150
59304701 10.0
59304901 12.5
59305401 15.0
59305601 17.5

• track type=wiggle_0 name="fixedStep" description="fixedStep format" 
variableStep chr19 start=59307401 step=1 span=500
91
87
21
20
20
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Data Loading

• Data is loaded into the mysql database

• Scripts are bp_seqfeature_load.pl

• Genome Browser view is controlled by a configuration file

•
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Genome Browser interaction

• Clicking on the browser to recenter

• Using the “rubber banding” to zoom in

• Using the  “rubber banding” to select sequence

• Popup views of genome data
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Rubber Banding
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Ncra_OR74A_chrI_contig7.6:944190..945570

>Ncra_OR74A_chrI_contig7.6:944190..945570
acctgatatcatgtcggctttgcatagtacgattggtacgtgaggcatatggccggagag
ctcggtcgttgggtcccgttcggatcggcgcctgacacgttcaaaccatcaagacaatgc
cgggtgtgctaccgagtgttcgtcaagggggttctgacgctgtggtgccgggcatctttg
ctgagattttgagccgatcaggcgaggccagcggttgcgggcgaacccgaatggtcatcg
cgggcgcgttgaaaaacccgagtgaagtgaaaggccggaatccggtcgttggtccattat
acacatcagtcctggtaagttcgttagcttggtacctacagacaggggttttaagcaggg
gagatggggaatgttacagcccgctgtaagtaccctgttattaccctataattataccgc
ttatagagggtgcgctgggtaattctagttgatttagttagaattcgagggtttgtatgt
gggtggttgaatgcctcctatcaaccgattctcactttgaattgaaccaatcagagctcg
tagatagacctatcccgccttgcagccccccctgttacccccttgtgagaagatgtgggg
cgtgtatggcgctaacaaacttttaaggactgatgtgtaaatgccgttgaaaagctttgg
ggtcccgggccgcttagttgggatgacgcactgtctgcagcccgcttccatgttgcagat
tttagtgtacgtactgtgtaccttactagttcagggtccgaccactgagccagccagccc
tatcaggccgggcagtataatcagcgttgctagatacggagcgctcctcgcagcttctga
agactgataactgacctggtgctggtttgccgtagaaattgttagtacgtgagtgctctg
gatccacctgtacagtgtaaaggaaatccacggcactttcacaatggaaactttgcatgg
cgcctcggagctgcccgaagtcctctcgagacctgatgggaatactgtaccggtaaaccg
aataccatatgcttggtgagttgccagacgtgcagaacccgaccaaccgcattttataat
gatctgcgaacactccagtcctatgaatcacattgatcgatctgggctgctggcccaaat
ttcacttccgcaacaccaccatcgacaggactgcaacccatcacaactcgcagtatcaat
accgaagactttaccagcggagcatctgctatacttcgctgcaattgcgaacgaaacatg
ttcaactgaaacataacccatcacgaatttcccgggtaaattaaccacagaaagagcacc
agttgttcgtggaaaacccccaagttgaactgaacagtaactcacgtctcgagagtgagc
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Gbrowse details
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Semantic zooming

• Displaying glyphs depending on the zoom level

• Useful for very detailed views being simplified at larger zoom level

• Use different glyphs, E.g.

•  Draw gene with transcript information and splicing at zoomed-in but draw as an arrow 
alone when zoomed out

• At close-magnification draw detailed per-site data but at zoomed out draw a bar-chart 
summary of expression or sub-sampled gene
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Polymorphism data

• Displaying position of SNPs

• Displaying Allele frequencies as pie-
charts

• Comparing genotypes between the 
reference and other populations
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Polymorphism data
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Polymorphism data
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Other tips

• Can construct URL links directly into a region
http://YOURBROWSER/cgi-bin/gbrowse/DATABASE?name=CHROM:START..STOP

http://fungalgenomes.org/gb/gbrowse/gb_neurospora_crassa_OR74A_7?
name=Ncra_OR74A_chrV_contig7.41:1000..5000

• http://fungalgenomes.org/gb/gbrowse/gb_neurospora_crassa_OR74A_7?name=ccg-4

• http://modencode.org/cgi-bin/gbrowse/fly?name=boss

• http://modencode.org/cgi-bin/gbrowse/fly?name=dscam
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Gbrowse Sites
• Human

• Hapmap: http://hapmap.org/cgi-perl/gbrowse

• Jim Watson: http://jimwatsonsequence.cshl.edu/cgi-perl/gbrowse/jwsequence/

• C.elegans

• Wormbase: http://wormbase.org/db/seq/gbrowse/c_elegans/

• ModEncode: http://modencode.oicr.on.ca/cgi-bin/gbrowse/worm/

• Yeast

• SGD: http://www.yeastgenome.org/cgi-bin/gbrowse/scgenome/

• Fly

• Flybase: http://flybase.org/cgi-bin/gbrowse/dmel/

• Modencode: http://www.modencode.org/cgi-bin/gbrowse/fly/

• Fungi - Neurospora

• Fungalgenomes http://fungalgenomes.org/gb/gbrowse/neurospora_crassa_OR74A_7/
21

http://hapmap.org/cgi-perl/gbrowse
http://hapmap.org/cgi-perl/gbrowse
http://jimwatsonsequence.cshl.edu/cgi-perl/gbrowse/jwsequence/
http://jimwatsonsequence.cshl.edu/cgi-perl/gbrowse/jwsequence/
http://wormbase.org/db/seq/gbrowse/c_elegans/
http://wormbase.org/db/seq/gbrowse/c_elegans/
http://www.yeastgenome.org/cgi-bin/gbrowse/scgenome/
http://www.yeastgenome.org/cgi-bin/gbrowse/scgenome/
http://flybase.org/cgi-bin/gbrowse/dmel/
http://flybase.org/cgi-bin/gbrowse/dmel/
http://www.modencode.org/cgi-bin/gbrowse/fly/
http://www.modencode.org/cgi-bin/gbrowse/fly/
http://fungalgenomes.org/gb/gbrowse/neurospora_crassa_OR74A_7/
http://fungalgenomes.org/gb/gbrowse/neurospora_crassa_OR74A_7/


• Use a Gbrowse genome browser address the following questions

1. Extract the sequence for a promoter of a gene 

1. Zoom into the region around the gene

2.Look at the upstream region

3.Use the rubber-band to select the region of sequence and dump as FASTA

2.Extract the centromeric sequence for CEN1 from Saccharomyces (http://
www.yeastgenome.org/cgi-bin/gbrowse/scgenome/)
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1. Try finding what Jim Watson’s alleles are for the PARK3 (parkin) 

2. How many isoforms are there for DSCAM in the modencode browser for Drosophila?

3. At Wormbase - what protein coding genes is let-7 (miRNA) near or within?

4. At SGD (http://www.yeastgenome.org/cgi-bin/gbrowse/scgenome/) - the snoRNA snR39 
is encoded in an intron of what gene?  What is the function of the enclosing gene?
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