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Various types of input to Genome Graphs. Positions can be descibed in terms of microsatellite markers, dbSNP IDs, and
chromosome positions. As the last panel shows, there can be more than one data column as well.

The uploads page lets you describe the data and control how it is displayed.The Genome Graphs main page. The threshold level controls where the blue line is drawn. Regions
over this threshold are candidate regions, viewable in detail via Browse Regions or Sort genes

Homozygousity mapping simulation of two children from the same family sharing a common recessive disorder.
The blue plot is for one child, the purple for the other. A high value is associated with each homozygous SNP,
and a low value with heterozygous SNPs. Thus Òdiversity desertsÓ stand out as white patches with a thin line on
top. The homozygosity and heterozygosity vary so much in most regions that at this scale the plot fills the
space between zero and one, making the graph look like a solid bar. Areas with missing data have a yellowish
background. Note region on chromosome 12 where both children share a diversity desert. This would be a
good candidate region for the recessive mutation.

UCSC Genes Overall Pipeline
• Get alignments etc. from database
• Remove antibody fragments
• Clean alignments, project to genome
• Cluster into splicing graph
• Add EST, Exoniphy, OrthoSplice info.
• Walk unique transcripts out of graph.
• Assign coding regions (CDS) to transcripts.
• Classify into coding, antisense, noncoding.
• Remove weak transcripts.
• Assign accessions.

Creating the  UCSC Gene Predictions - using RNA and Comparative Genomic Evidence
Project Goals
• Include noncoding as well as coding genes.
• Include transcripts with alternative splicing and alternative

promoters.
• Include all of RefSeq, but additional transcripts as well.
• Relatively conservative - at least two independent lines of

evidence needed for each gene
• Use RNA evidence to determine exon boundaries.
• Use DNA for sequence.

There are 2000 mRNAs in this region covering the lambda light chain immunoglobulin variable region.
The antibody fragments are interspersed with non-antibody genes which we donÕt want to filter out.
The antibody screening process clusters all mRNA deposited into Genbank with words such as
Òimmunoglobulin chain vdjÓ that are highly indicative of an antibody. This clustering is done at the exon
level. Since there is some spurious annotation in Genbank, only the largest clusters are used to
determine the antibody regions. All mRNAs that overlap the large clusters at the exon level are
screened out of the gene build, since they do not follow the usual splicing rules of other genes.  The
antibodies are inserted back into the gene set at a later stage, shown in the bottom track.

Blat-based RNA/Genome alignments are cleaned up as they are projected onto the genome. Gaps of
6 bases and less are removed. Large gaps are adjusted up to one base to conform to cannonical
splice sites. The alignments are broken up at the remaining large gaps without cannonical splice sites
as in the mRNA M19503 above. Small fragments of broken up mRNA are thrown out, including the
first aligning block of M19503.

Make initial graph

Snap soft ends to hard end within 6 bp

Extend soft ends to hard ends

Consensus of soft ends weighted 3/4 of way 
towards longer transcript

Alignment projections onto genome

Walk graph to get nonredundant transcripts

Constructing a splicing graph from transcripts and using it to create a merged nonredundant set of
transcripts. In the UCSC Gene process there are additional steps between the finalization of the graph
and the walking out of transcripts.

Adding Evidence to Graph
• Initial evidence for each edge comes from mRNAs.
• If edge is supported by at least 2 ESTs. (Single EST likely is

same clone as single RNAÉ )  Just use spliced ESTs
• Make graph in mouse and map via chains. Reinforce

orthologous human edges.
• Reinforce exon edges that overlap Exoniphy predictions.
• Evidence weight: refSeq 100, each mRNA 2, est pair 1,

mouse ortho 1, exoniphy 1.

Walking Graph
• Weight of 3 on an edge is good enough for multi-exon

genes.

• Single exon gene edges take 4.
• Rank input RNA by whether refSeq, and number of good

edges they use.
• If any good edges, output a transcript consisting of the edges

used by the first RNA.
• Output transcript based on next RNA if the good edges it

uses have not been output in same order before.

• Continue until reach last RNA.

UCSC Genome Browser tracks showing input to graphing step, graph, evidence,
and transcripts.

Assigning Coding Regions with txCdsPredict
• Score ORF as so:

• 1 point for each base in ORF

• 50 points for initial ATG

• 100 points if ATG follows Kozak rules:
• G after ATG or A/G 3 bases before

• -400 points if nonsense mediated decay
• Last intron more than 55 bases past stop codon

• -0.5 points for each base in an upstream ORF

• -0.5 additional points for each base in an upstream ORF that
follows Kozak rules.

• +1 point each base that is also in ORF in same frame in other
species
• Rhesus, mouse, dog

• Scheme agrees with RefSeq reviewed ~96% of the time.

1.3%1.1%4.4%93.3%    + ortho

1.3%1.1%4.7%92.8%txCdsPredict

1.9%2.9%14.4%80.9%bestOrf

1.8%2.3%7.5%85.6%twinOrf*

2.2%2.3%7.4%87.2%Kozak

2.7%4.0%30.4%62.9%Big orf

outinclosesamemethod

Comparison of various CDS finding methods and how well they agree with RefSeq
reviewed CDS annotations. The ÒsameÓ column indicates an exact match. The
ÒcloseÓ column indicates agreement over at least 80% of the bases.  ÒInÓ is where the
predicted CDS is in the same reading frame, but has less than 80% overlap with the
RefSeq CDS. ÒOutÓ is for out of frame predictions.  The methods are:
•Big orf - biggest open reading frame
•Kozak - biggest open reading frame where start follows Kozak rule
•twinOrf - a HMM based method using dog/human alignments.
•bestOrf - Victor SolovyevÕs bestOrf - a single sequence HMM based method
•txCdsPredict - the method described to the left, with and without using
dog/mouse/rhesus orthology.

UCSC Genes Overall Statistics
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RefSeq Genes Overall Statistics
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