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HES – what diagnoses are present?



HES – where to access the data once project has been approved



HES tables

HESIN 
• main primary hospital diagnoses
• episode/admission dates
• primary ICD9/ICD10/OPCS4 codes

HESIN_DIAG10
• secondary ICD10 diagnoses

HESIN_OPER
• secondary OPCS4 codes

HESIN_DIAG9
• secondary ICD9 codes

Data extracted by SQL queries:

• Query specific code e.g. SELECT eid FROM hesin WHERE diag_icd10 =  'Q256’

• Get everything and export e.g. SELECT * FROM hesin



library(data.table)

###########################################################################
# load the HES data tables you’ve exported from UKB SQL page
###########################################################################

#read hesin table
hesin=fread("HESIN.tsv")

#read hesin_diag10 table (secondary diagnosis table)
hesin_diag10=fread("HESIN_DIAG10.tsv")

#read hesin_oper table (secondary operations table)
hesin_oper=fread("HESIN_OPER.tsv")

###########################################################################
# extract samples that might be of interest based on ICD10 codes
###########################################################################

#read list of ICD codes we're interested in – here jut a file with ‘Q246’ under the ‘ICD10’ header. 
codes<-read.csv(”heart_block_phenotype_codes", header=TRUE)

#subset these samples from HESIN table
hit1<-subset(hesin, hesin$diag_icd10 %in% codes$ICD10)

#then HESIN_DIAG10 table - this table contains the secondary diagnosis (only ICD10)
hit2<-subset(hesin_diag10, hesin_diag10$diag_icd10 %in% codes$ICD10)

#you might also search for related ICD9/operation codes in the same way

#extract the eids
eid<-c(hit1$eid,hit2$eid) 

#get unique eids
heart_block_samples<-unique(eid) 

Rscript to open HES tables and find samples with matching diagnosis – ‘Heart block (Q246)’





Getting started genetic data



What is available?

Arrays

• 488,766 individuals
• 820,967 SNP and indel markers included
• 2 arrays

• Affymetrix Axiom UK BiLEVE array (~50,000)
• Affymetrix Axiom UK Biobank array (~450,000)

• Description of the files available:
http://www.ukbiobank.ac.uk/wp-
content/uploads/2017/07/ukb_genetic_file_description.txt

Versions
• V1 – 1st release ~150,000 samples
• V2 – full release ~500,000 samples
• V3 – for imputation files only – due to an error in the initial V2 imputation 

release these files were re-processed and re-released 

http://www.ukbiobank.ac.uk/wp-content/uploads/2017/07/ukb_genetic_file_description.txt


CSF3 central dataset

To access you must be added to a group with correct permissions (dataset-
ukbiobank-full group)

Email the research IT team with confirmation of approved UKB data access 

module load tools/env/ukbiobank-full-release-2018

Sets a number of environment variables:
UKBB_FILELIST
/mnt/data-sets/ukbiobank/full-release/filelist.2018.txt – list paths to files

More info:
http://ri.itservices.manchester.ac.uk/csf-
apps/software/applications/ukbiobank/

http://ri.itservices.manchester.ac.uk/csf-apps/software/applications/ukbiobank/


Calls 

• The genotype calls are in binary PLINK format (.bed, .bim, .fam) - see 
https://www.cog-genomics.org/plink/1.9/formats for details of the formats. 

• The BIM file determines the order of markers in the calls and all of the other 
genotype data sets. The SNP_id is the rsid where it is available or the 
Affymetrix_SNP_id otherwise. 

• The positions are GRCh37 coordinates. 

• The FAM file determines the order of samples in the calls and all of the other 
genotype data sets. The FAM file includes 'Batch' in the Phenotype field (6th 
column). - this file is project specific – the eids are different between projects

Imputed data

• The imputed genotype calls are in BGEN v1.2 format (.bgen, .sample, .bgi)



Files 

• Calls BED ukb_cal_chrN_v2.bed 
• Calls BIM ukb_snp_chrN_v2.bim
• Calls FAM ukbA_cal_v2_sP.fam 
• Marker-QC ukb_snp_qc.txt
• Sample-QC ukb_sqc_v2.txt 
• Relatedness ukbA_rel_sP.txt
• Imputation BGEN ukb_imp_chrN_v3.bgen 
• Imputation BGI ukb_bgi_chrN_v3.bgi 
• Imputation MAF+info ukb_mfi_chrN_v3.txt 
• Imputation sample ukbA_imp_autosome_v3_sP.sample 
• Haplotypes BGEN ukb_hap_chrN_v3.bgen
• Haplotypes BGI ukb_hbg_chrN_v3.bgi 
• HLA Imputation ukb_hla_v2.txt 
• Intensity ukb_int_chrN_v2.bin 
• Confidences ukb_con_chrN_v2.txt 
• CNV log2r ukb_l2r_chrN_v2.txt 
• CNV baf ukb_baf_chrN_v2.txt 
• SNP-posterior ukb_snp_posterior_chrN.bin
• Batch ukb_snp_posterior.batch

Project-specific – download this yourself 
“ukbgene evc -c1 –m” from linux command line



Whole Exome Sequencing

• 1st 50,000 released
• 39Mbp exome
• 75bp paired end reads
• Illumina NovaSeq 6000
• Mapped to GRCh38 reference

• Variant called through two 
pipelines:
• ‘FE’ – ‘Functional 

Equivalent’ pipeline 
(GATK)

• ‘SPB’  - Regeneron’s Seal 
Point Balinese pipeline  

• PLINK format release of all 
samples together

• Individual gVCFs can also be 
downloaded

• Download using ‘ukbgene’ 
utility  



Variant call data for 50,000 exomes (sample level VCF files) ~10TB

CRAM files also available ~150TB

Capacity for downloading centrally…..



Initial comparison of arrays and exomes…

Mike Weedon (twitter)  - analysis of 3000 QC’d exome SNPS reveals 
most SNPs on array with MAF <0.005% are FPs


