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1 Contest Data

The BioVis 2011 data set consists of three different data files containing infor-
mation about the genotype of the studied patients (PED), the SNPs that are
investigated (MAP) and the phenotypes/gene expression (PHEN) of the studied
genes. All three files are specified in a way that they are directly applicable in
the whole genome association analysis toolset PLINK [1].

1.1 PED file

A PED file is a white space or tab delimited file without a header row containing
the following information in the first six columns:

1. Family ID

2. Individual ID

3. Paternal ID

4. Maternal ID

5. Sex (1=male; 2=female; other=unknown)

6. Phenotype

A person is uniquely identified by the combination of family and individual ID.
The PED file has precisely one phenotype in the sixth column, which can either
be a quantitative trait or an affection status. The affection status is by default
coded as follows:

• -9: missing

• 0: missing

• 1: unaffected

• 2: affected

Column seven onwards are also white-space or tab delimited and contain in-
formation about the persons’ genotypes. Genotypes can be any character (e.g.
1,2,3,4 or A,C,G,T or anything else) except 0, which is by default the missing
genotype character. All markers are biallic which means that all SNPs whether
haploid of not must have two alleles specified. Either both alleles should be
missing or neither. Figure 1 gives an example of a typical PED file.
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Figure 1: Example of a PED file.

1.2 MAP file

MAP files describe markers and contain exactly four columns:

1. chromosome (1-22, X, Y or 0 if unplaced)

2. rs# or snp identifier

3. genetic distance (morgans)

4. base-pair position (bp units)

Base-pair positions are expected to be positive integers within the range of
typical human chromosome sizes. SNP identifier can contain any characters
except spaces or tabs. The MAP file must contain as many markers as are in
the PED file. Thereby, the order of the markers in the PED file should align
with the order in the MAP file. The autosomes are coded 1 through 22. The
following other codes are used to specify other chromosome types:

• X: X chromosome

• Y: Y chromosome

• XY: Pseudo-autosomal region of X

• MT: Mitochondrial

Figure 2 shows an example of MAP file conaining 14 different markers.

Figure 2: Example of a MAP file.
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1.3 PHEN file

The PHEN file is a txt file that contains at least three columns:

1. Family ID

2. Individual ID

3. Phenotype

As in the PED file the first two columns uniquely identify a person. If an
individual is listed in the PED file, but not in the PHEN file, that persons
phenotype will be set to missing. Likewise, a persons phenotype will be ignored
if it is listed in the PHEN file, but the person is not contained in the PED file.
The PHEN file must contain at least one phenotype. If more than one phenotype
is given, column four onwards are used for the others. Variable names are not
allowed to have whitespaces in them. The PHEN file can have a header row,
which must be specified when loading the file into Reveal. Figure 3 shows an
example of a PHEN file with three different phenotypes (i.e., five columns in
total).

Figure 3: Example of a PHEN file with three different phenotypes.

2 PLINK results

2.1 Single Locus

PLINK allows one to test quantitative traits for association using e.g. asymp-
totic (Wald test) significance values. If the phenotypes (--pheno option in
PLINK) in the PHEN file are quantitative (i.e. contain values other than
1, 2, 0 or missing) then PLINK will automatically treat the analysis as a
quantitative trait analysis and it will generate for each phenotype a file called
plink.phenotype.qassoc where phenotype is the name of the phenotype in
the PHEN file. Such a single locus result file contains the following columns:

1. CHR: Chromosome number

2. SNP: SNP identifier

3. BP: Physical position (base-pair)

4. NMISS: Number of non-missing genotypes
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5. BETA: Regression coefficient

6. SE: Standard error

7. R2: Regression r-squared

8. T: Wald test (based on t-distribution)

9. P: Wald test asymptotic p-value

An example of a single locus result file is shown in figure 4.

Figure 4: Example of a single locus result file generated by PLINK.

2.2 Two Locus

PLINK also allows one to test SNP x SNP epistasis for case/control population
based samples. The default test uses linear regression if the phenotype is a
quantitative trait. The test only considers allelic by allelic epistasis. If the
--phen option is specified PLINK produces for each phenotype a file called
plink.phenotype.epi.qt where phenotype equals to the phenotype name in
the PHEN file. Such a two locus result file is in the form:

1. CHR1: Chromosome of the first SNP (or index of the quantitative trait
associated with the first SNP if --pheno is specified)

2. SNP1: Identifier of the first SNP

3. CHR2: Chromosome of the second SNP (or index of the quantitative trait
associated with the second SNP if --pheno is specified)

4. SNP2: Identifier of the second SNP

5. BETA: Odds ratio for the interaction

6. STAT: χ2 statistic with one degree of freedom

7. P: Asymptotic p-value

An example of a two locus result file is shown in figure 5.
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Figure 5: Example of a two locus result file generated by PLINK.

3 Additional files

3.1 SNP reference file (REF)

The SNP reference file is a simple text file without a header row containing
exactly two tab delimited columns. These are:

1. SNP: SNP identifier as specified in the MAP file

2. REF: Reference nucleotide

The reference column should contain one of the following characters: A, G, C,
T or N if the reference is unknown. An example of a SNP reference file is shown
in figure 6.

Figure 6: Example of a SNP reference file.

3.2 Quantitatice trait locations file (LOC)

The trait locations file (LOC file) is a tab delimited text file without a header
row that contains exactly the following four columns:

1. PHEN: the quantitative trait identifier as specified in the PHEN file

2. START: the start position of the quantitative trait (base-pair)

3. STOP: the end position of the quantitative trait (base-pair)

4. CHR: the chromosome the quantitative trait lies on
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The base at the end position of the quantitative trait is included in the quanti-
tative trait. Thus, the length of the quantitative trait is stop − start +1. The
chromosome should be 1-22 for autosomes, X, Y or MT (mitochondrial). An
example of a LOC file is shown in figure 7.

Figure 7: Example of a LOC file containing genomic positions for quantitative
traits.
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