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Biobank Japan Summary at 2006 November 30

IC asked 192,332 patients
IC obtained 165,221 patients

（85.9%)

IC asked 192,332 patients
IC obtained 165,221 patients

（85.9%)
Total Cases 235,147 cases 

Withdrawn 150 individuals
Total Cases 235,147 cases 

Withdrawn 150 individuals

Hyperlipidemia 33,312 Myoma uteri 4,678 Leukemia 1,173
Diabetes 32,506 Pollinosis 4,656 Cervical caner 1,105
Cataract 13,541 Prostate cancer 4,406 Hepatitis B 1,073
Cerebral infarction 13,280 Glaucoma 4,233 Esophageal cancer 1,057
Stable angina pectoris 12,152 Unstable angina pectoris 3,521 Uterine corpus cancer 901
Arrhythmia 12,135 Lung cancer 3,519 Nephrotic syndrome 885
Myocardial Infarction 11,020 Rheumatoid arthritis 3,477 Ovarian cancer 805
Bronchial asthma 7,084 Atopic dermatitis 2,403 ALS 746
Cardiac failure 5,640 COPD 2,311 Tuberculosis 664
Colorectal cancer 5,520 Cerebral aneurysm 2,291 Keloid 652
Breast cancer 5,433 Liver cirrhosis 1,978 ILD 571
Gastric cancer 5,386 Hyperthyroidism 1,947 Drug- induced hypersensitivity 486
Urinary stone 5,344 Arteriosclerotic obliterans 1,847 Febrile seizures 407
Osteoporosis 5,286 Epilepsy 1,831 CCC 406
Periodontitis 5,019 Liver cancer 1,826 Pancreatic cancer 404
Hepatitis C 4,780 Endometriosis 1,450 Total 235,147



UK-biobank
• UK Biobank
• A study of genes, environment and health
• www.ukbiobank.ac.uk
• will be the worlds biggest resource for the study of the 

role of nature and nurture in health and disease
• up to half a million participants
• building on the work of the Human Genome Project
• a national database of participants’ health, lifestyle and 

medical histories
• Information will be utilised in the fight against diseases 

such as diabetes, cancer and heart disease.



Sources of Data : Large-scale 
studies

• UK Biobank
• A study of genes, environment and health
• www.ukbiobank.ac.uk

• The Wellcome Trust: £28 million
• The Medical Research Council: £28 million
• UK Department of Health: £5 million
• Information to be made freely available to 

researchers!

Healthy 
participants 
aged 45-69

blood sample to extract DNA

medical examination and questionnaire
participants tracked for 
at least 10 years



What is GWAS?





Samples require vs AF at 
difference odds ratios

power of 80%, P <10-6

1.2 (red), 1.3 (blue), 1.5 (yellow) and 2 (black)



CDCV vs heterogeneity model

• Common disease common variants
– Interaction of common alleles cause diseases

• Heterogeneity model
– Multiple rare alleles cause diseses



Genetic relatedness vs
Risk of disease

DM

Cancer, stature



Example from WTCCC study
• กลุมโรค bipolar

• โรคเบาหวานชนิดที่ 1 

• โรคเบาหวานชนิดที่ 2 

• โรคขออักเสบรูมาตอยด 

• โรคความดันโลหิตสงู 

• โรคหลอดเลือดหัวใจอุดตัน และ 

• โรคลําไสอักเสบ(Chron’s disease)ในกลุมประชากรอังกฤษ  

• โดยทําการศึกษาเปรียบเทียบระหวางกับ 

• กลุมประชากรควบคุม 3000 คน 

– กลุมประชากรควบคุมจาก กลุมผูบริจาคเลือด 1,500 คน(UKBS) และ 

– กลุมประชากรชาวอังกฤษที่เกิดเมื่อป ค.ศ. 1952 จํานวน 1,500 คน(BC52) 

กลุมประชากร

ที่เปนโรคโรค

ละ 2,000 คน



Schematic diagram of WTCCC

Control population
1500 BC52+ 1500 UKBS 
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17,000*20,000=340,000,000



QQ plot of X2 statisitics comparing 
two control populations



Comparison of populations from 12 
different geographic areas



Correction of population 
stratification



Results of association studies



Implication: Small molecule drug 
targets



Some GWAS examples







Private services





Implication: Disease prevention

• Increased cost-effectiveness of prevention 
strategy by gene-based risks stratifying
– Streptococcus pneumoniae vaccination
– Latent TB treatment
– HPV vaccination

• Increased surveillance in high genetic 
risks



Implication: Personalized medicine

• US FDA recommended to test HLA-B for 
– Carbamazepine in Asian (HLA-B*1502)
– Abacavir in Caucasian(HLA-B*5707)
– TPMT genetic test for 5-FU 
– CYP2*9 and VKORC for Warfarin dosing

• Selection of effective drug 
• Avoidance of side effect



Pharmacogenomics
case study



HLA-B*5701 Screening for Hypersensitivity
to Abacavir

NEJM; Feb 2008



HLA-B*5701 Screening for Hypersensitivity
to Abacavir

• Double-blind,prospective,randomized
• 1956 patients from 19 countries
• Naïve to abacavir
• Randomly assigned to 

– Prospective screening of HLA-B*5701 or
– Standard-of-care approach without HLA-B testing 

(control group)
• Observe for 6 weeks
• Epicutaneous patch testing with abacavir in HSR



Statistical analysis

• Two primary endpoint
– Clinical hypersensitivity
– Lab-confirmed hypersensitivity

• Logistic regression (exact)
• Sensitivity,specificity of HLA-B calculated 

in control group





Identification of genetic risks of 
NVP-induced rash 



Cost-effectiveness analysis



Controlled trials for Screening for 
NVP-induced rash

• Double-blind controlled trial
• Screening genetic tests(HLA-B+additional

markers)
• Primary endpoints

– Expected 25% to 50% rashes reduction
– Epicutanuous test

• Control groups confirmed sensitivity and 
specificity



This system requires a drop of blood for genotyping 
and provides genotype information within 80 minutes.  

血液からSNP判定まで
1時間半

A drop of blood

Disposable chip on which all reagents are ready for 
reaction

Drug X for Mr.A

Drug Y for Ms.B
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Development of a fully-automated SNP genotyping System
( Collaboration with TOPPAN and SHIMADZU )

Mr.A Ms.B
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