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How many genes are there?
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Found my general genetics notes from 1994. Lol.
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~4 Scientists have been attempting to estimate the number of human genes for more than 50
years, dating back to 1964 [1]. In the decade preceding the initial publication of the human

|| genome, multiple estimates were made based on sequencing of short messenger RNA

4 fragments, and most of these estimates fell in the range of 50,000-100,000 genes [2,3,4,5].
When the human genome was published in 2001, the estimates of the gene count were
dramatically lower, with one paper reporting 31,000 genes [6] and the other 26,588 plus ~

D — ¥ 12,000 genes with “weak supporting evidence” [7]. As the genome was gradually made more
i complete and the annotation improved, the number continued to fall; when the first major
genome update was published in 2004, the estimated gene count was revised to 24,000 [8].
& Later efforts suggested that the true number of protein-coding genes was even smaller: a 2007

comparative genomics analysis suggested 20,500 [9], and a proteomics-based study in 2014
estimated 19,000 [10].

gene catalog curated from thousands of large-



Picking up signals

We know much more about the
enome than just its DNA sequence:
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Epigenetics

GATCATCGACGGTATCGTGCATTCGATCTATT"



Methylation

Dinucleotide “CG" (AKA“CpG”) is special because C
can have a methyl group attached
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Methylation

In animals, most methylation is at CG cytosines
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Methylation status of every CpG is a bit
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CpG Islands

CpGisland: part of the genome where CG occurs particularly frequently
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http://missinglink.ucsf.edu/Im/genes_and_genomes/methylation.html
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Modeling goal

Wanted: strategy for scoring sequences according to their
type, role, family; e.g. whether they belong to a CpG island

Scores should be probabilities
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Wanted: strategy for scoring sequences according to their
type, role, family; e.g. whether they belong to a CpG island

Scores should be probabilities
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Modeling goal

Wanted: strategy for scoring sequences according to their
type, role, family; e.g. whether they belong to a CpG island

Scores should be probabilities
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Sequence modeling strengths (.
A natural fit for problems where we are:

- Putting sequences into - Parsing a sequence into
categories or groups component pieces
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- Inferring missing parts of sequence
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