Guide for requesting and analysing BIS genetics data
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A. Overview of how to request genetics data
BIS genetics data is a very large dataset. It is likely you will only need a small subset of this data for your work, and requesting only what you need will make it easier to work with the data for your analysis.

You can request a subset of genetics data in terms of any combination of the following:

1. Records: 

· By providing a list of BISIDs you are interested in
2. Single Nucleotide Polymorphisms (SNPs):

· By providing a list of SNPs you are interested in

· By providing a genomic range you are interested in (chromosome number and positions using GRCh37/hg19 coordinates)

· By requesting only SNPs with high quality imputation (e.g. an INFO score > 0.8)
Please think about what data you need before you submit a request. More information and resources are provided below.

B.  Find out exactly what data you need
There are many publicly available databases that can help to identify SNPs that may be of interest in your research. You can search for SNPs on a gene that you are interested in, SNPs that are near other SNPs of interest, SNPs that have previously been associated with a phenotype of interest, and SNPs that are highly correlated (proxies) with a SNP of interest. 
Some examples of useful resources include:

1. ClinVar 

https://www.ncbi.nlm.nih.gov/clinvar/
2. NHGRI Catalogue of Published Genome-Wide Association Studies

https://www.ebi.ac.uk/gwas/
3. SNP Nexus

https://www.snp-nexus.org/index.html
4. GWAS Central

https://www.gwascentral.org/index
5. SNiPA

https://snipa.helmholtz-muenchen.de/snipa3/?task=proxy_search
6. LDLink

https://ldlink.nci.nih.gov/?tab=ldmatrix
BIS genetics data has been imputed. Each SNP has an INFO score, which indicates the quality of the imputation. More information about the INFO score is available in the following paper:

A New Statistic to Evaluate Imputation Reliability, Peng et. al., 2010

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0009697
C. Submit your request
As with any BIS data request, you will need to have an approved BIS concept before data can be provided. More information on requesting BIS data is available here: https://www.barwoninfantstudy.org.au/page.cfm?pageId=466
Requests for BIS genetics data should be emailed to James Hedley: james.hedley@mcri.edu.au. In your request, please provide details about the data you need (e.g. which BISIDs, which SNPs, any other filters such as INFO score?)
D. BIS data will provided in the following format
Data will be provided in three different formats:

1. Stata dataset (.dta):

· The easiest format to work with, especially for small numbers of SNPs

· If you don’t have access to Stata, you can open this dataset in R using the read_dta function from the package ‘haven’
· Each row is a BIS participant, and each column (variable) is a SNP
· Variable labels show the chromosome and position for the SNP

· SNPs are coded based on their minor allele count within the BIS cohort (0=homozygous major allele, 1=heterozygous, 2=homozygous minor allele)

· The minor allele is based on frequencies within the BIS cohort, which may be different to the wider population

· Value labels show the haplotype (e.g. AA, AT, or TT)

· Note that the reference allele is not always the same as the major allele
2. CSV file (.csv):
· Provided as an alternative to a Stata dataset

· Each row is a BIS participant, and each column is a SNP
· SNPs are labelled with their haplotype (e.g. AA, TA, or TT)

· You can determine the major allele by comparing the frequencies of homozygous haplotypes (e.g. AA vs. TT). If AA is more common, then A is the major allele. If they are equally common, then the major allele is assumed to be the reference allele 

3. PLINK format, which consists of 3 files (.bed, .bim, and .fam):
· This format is useful when looking at very large numbers of SNPs

· You can open these files in R as follows:

· Install the BiocManager package: install.packages('BiocManager')
· Install the snpStats package: BiocManager::install('snpStats')
· Use the read.plink function
Example of how SNPs are coded:

[image: image1.png]0=AA
1=AT
2=TT

AA is coded as 0, i.e. no copies of the minor
allele. Therefore A must be the major allele

A appears first in the label, so it must
be the reference allele

T appears second in the label, so it

must be the alternate allele

TTis coded as 2, i.e. 2 copies of the minor
allele. Therefore T must be the minor allele




