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What is PhenCode?
 

Human mutations are stored in Locus Specific 
Databases (LSDBs) all over the world, as well as several 
genome wide collections such as Swiss-Prot variants.   
The mutations and phenotypes from cooperating 
databases are mapped onto genome coordinates and 
displayed at the UCSC Genome Browser in a new 
Locus Variants track.  Swiss-Prot has 24,065 variants in 
5,806 RefSeq genes, which averages out to 4 variants 
per gene.  The LSDBs included so far have 10,915 
variants in 360 genes, which is 30 variants per gene on 
average.  The track also provides links back to the 
source database for more in-depth data.  

Example 1, part 2:  
Clicking on a mutation in 
the track takes you to a 
page with more details.  This 
variant (His replacing Arg) is 
associated with gastric 
cancer in humans, but His is 
normal in other animals.  
Could His at this position be 
advantageous to animals in 
the wild but increase risk of 
cancer in contemporary 
human lifestyles? 
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Compilation of Human Disease Variants and Other Mutations

Human proteins mapped by chained tBLASTn
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Example 1, part 3:  
Following the “OMIM title” 
link gives more data and 
references for further 
reading.

Example 2, part 3:  
At LMDp you find a summary from 2 references with patient data.  
EDMD stands for Emery-Dreifuss muscular dystrophy. Following the 
second Reference link takes you to the original paper where you learn 
about a young patient who is very ill.  The grandmother, mother, and 2 
aunts have the same mutation but are not ill.  (Ref.  Manilal S, et al.,  
Mutations in Emery-Dreifuss muscular dystrophy and their effects on 
emerin protein expression.  Hum. Mol. Genet. 7: 855-864. 1998)

Example 2, part 2:  
This time clicking on the 
mutation in the track brings up a 
link to a LSDB,  Leiden Muscular 
Dystrophy pages.  

Summary of data in Locus Variants track

Substitutions comprise  the majority of the 
variants within the LSDBs and Swiss-Prot.

va
ri

an
t 

co
u

n
t

length in bp

0
100
200
300
400
500
600
700
800

2 4514 26

Examining just the LSDB data, the length 
distribution of the variants reflects the 
dominance of substitutions, with 9,396 
single bp variants (not shown in graph).   
The larger variants vary greatly in size, 
with some as large as 187, 143 bp.  These 
larger mutations are deletions, insertions, 
and duplications, some of which remove 
genes while others remove regulatory 
regions.
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Example 2:   The UCSC Table Browser was used to find 710 
variants that are upstream of UCSC genes.  Of these, 101 
intersect regions involved in regulation of gene expression, 
as recorded in the ORegAnno track (Ref.  Montgomery SB, et 
al., ORegAnno: an open access database and curation system 
for literature-derived promoters, transcription factor binding 
sites and regulatory variation. Bioinformatics.  2006 Mar 1; 
22(5):637-40.).  This example shows a 22 base-pair deletion 
that takes out a portion of an ORegAnno regulatory element 
including 3 restriction sites.  

Example 1:  There are 25,590 human amino acid 
substitutions recorded in the Locus Variants track.  
Of these, 776 variants have a mutant allele matching 
the wild-type sequence in chimp, rhesus, the 
human-chimp ancestor, and the human-rhesus 
ancestor.  Some of these variants are linked to  
disease in humans.   In the example below, one of 
the human mutations is identical to the wild-type in 
many species.


