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Gene Finding Software for P. falciparum

Hexamer Richard Durbin

Genefinder  Phil Green & Colin Wilson

GlimmerM  Steven Salzberg, Mihaela Pertea, Arthur Delcher
Malcolm Gardner & Herve Tettelin.

Phat Anthony Wirth, Simon Cawley & Terry Speed
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State space of half Phat generalized HMM
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Phat

Some limitations

- No overlapping genes.
- No frameshifts.
- Can’t rule out stop codons spanning an intron.

Some convenient features for analysis of draft sequence

- Can search for incomplete genes (lacking initial /terminal exon)
- Can allow for in-frame stopcodons, which are more frequent in
error-prone draft sequence (-okstops option).



Training Data

Hexamer and Phat were trained on (most) of the GlimmerM train-
ing set, all genes confirmed either by homology or by RT-PCR.

103 genes from Chromosome 3
111 genes from Chromosome wu (116 less 5, excluded due to absence
of CDS annotation)
118 genes from various chromosomes (Original GlimmerM training set of

110 genbank entries; 3 entries excluded due to non-standard CDS annotations)

Training Data Summary
332 genes (178 single exon, 154 multi exon)
644 exons
697,508 coding bp
63,183 intron bp
874,633 intergene bp




Evaluation Data

Requests for biologically confirmed gene structures yielded:
11 genes courtesy of Neil Hall (Sanger)
6 genes courtesy of Sharen Bowman (Sanger)
27 genes courtesy of Tony Triglia (WEHI)

Of these 44 genes,
19 are in the GimmerM training set (the Training Set).
25 are not (the Test Set).



P. falciparum coding sequences often look like coding on the opposite strand too.
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A less common example: one gene contained within another
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Sometimes GlimmerM does better:
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Phat can produce posterior coding probabilities

( = truth, red = Phat prediction)
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Sometimes Phat does better:
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GlimmerM provides alternative parses
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Summary results

Sn = TP/TP+ FN (Proportion of positives correctly annotated)
Spl = TN/TN+ FP (Proportion of negatives correctly annotated)
Sp2 = TP/TP+ FP (Proportion of predictions which are correct)
Test Set | Nucleotide-Level Exon-Level
Program | Sn|Spl| Sp2|Correct|Partial| Wrong | Missing
GlimmerM |89.3|93.1| 97.6 7.8 42.2 0.0 22.6
Phat 99.0/98.9| 99.6 720 228 0.0 6.0
Train Set | Nucleotide-Level Exon-Level
Program | Sn| Spl| Sp2|Correct|Partial | Wrong | Missing
GlimmerM |90.2196.2| 97.1 79.7 16.9 3.4 30.6
Phat 95.8195.1| 96.5 80.3] 19.7 0.0 16.5
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Nucleotide-level results (Test set)
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Nucleotide-level results (Training set)
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Exon-level results (Test set)
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Exon-level results (Training set)
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Software Details

Hexamer Genefinder GlimmerM Phat
Availability | Source code freely | Source code free to | Binary  free  to|Source code freely
available to all academia, available | academia, available | available to all (Gnu

through licence for
industry

through licence for
industry

GPL)

Re-trainable?

Yes

Yes

In progress

Yes
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