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Effect of population bottleneck 

Finns have dramatically fewer 
rare DNA variants than other 
Europeans 

 

Some rare DNA variants jump to 
unusually high frequencies: 

• Some are known causes of 
Finnish enriched diseases 

• Thousands more alter or 
truncate proteins – some may 
improve health – unique 
opportunity for discovery! 
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Loss-of-function variant in LPA protects 

from Coronary Heart Disease 

Finnish enriched DNA variant lowers LPA levels 
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Loss-of-function variant in LPA protects 

from Coronary Heart Disease 

Each copy of LPA 
lowering variant 
lowers CHD risk by 
15-20% !!! 

Finnish enriched DNA variant lowers LPA levels 
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Such examples provide 

precise clues to interventions 

that could be safe and 

effective  
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Key elements for drug discovery efforts 

• Extensive health and registry data 

– Fully available to research 

– Collected consistently over a large population 

– Longitudinal data over decades 

 

• Population participation and recall studies 

 

• Integration with disease consortia 
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Registry data available for 

research purposes 
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Y O U R  T E S T B E D  F O R  N E X T  G E N E R A T I O N  R E S E A R C H  &  I N N O V A T I O N 

THL Biobank - example of one Finnish Biobank 

To date: 

73,000 GWAS  

26,000 WGS/WES 



Y O U R  T E S T B E D  F O R  N E X T  G E N E R A T I O N  R E S E A R C H  &  I N N O V A T I O N 

 
Example of health histories from two persons  
from the national biobanks with a 40 year follow-up 

DISEASE  
HISTORY 

AGE 

20 

30 

40 

50 

P
h

o
to

s 
ar

e 
u

se
d

 f
o

r 
ill

u
st

ra
tr

at
iv

e 
p

u
rp

o
se

s 
o

n
ly

. P
h

o
to

s 
b

y 
IS

to
ck

 p
h

o
to

. P
o

se
d

 b
y 

m
o

d
el

. 



New study designs facilitated 

• Search for adverse outcomes before 

targeting protective mechanism (excess 

diagnoses, prescriptions, etc.) 

• Use of prescription registry to enhance 

genetic studies of common outcomes 
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Protective LPA LoF variants show no 

elevated disease risk 

LoF variant Frequency in Finns Frequency in non 

Finns 

LPA1(4974) 2.8% 0.47% 

LPA2(4289) 4.8% 3.6% 

227 Finns homozygous/compound het  

Linking to National Health Records 

No sign of increased morbidity 
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Drug registry genetics proof of concept: 

Statin use GWAS 

• Finrisk genotyped cohort N=25000 

• Statin use data obtained from KELA 

– Months of use, starting age 

• Roughly 7000 statin users versus 18000 

who have never been prescribed statins 
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Population participation & 

genotype-based recall 
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The Biobank Act of 2013  

- Recalling made easy 
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Truncating mutations in 
SLC30A8 seen 3x more 
often in healthy controls 
than diabetics 

STRONG protection 
against diabetes !!! 
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50% of all known Finnish R138X carriers  
are around Jakobstad 

And 12, i.e. 
50% of them, 
seem to have 
a connection 
to an island 
called 
Larsmo 
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Recalling SLC30A8 carriers 

• More than 75% of individuals recalled 

have returned for extensive phenotyping 

involving a test meal and numerous blood 

draws over three hours 

• 73 individuals already successfully studied 

under this protocol 

• Almost all are healthy controls with no self-

interest in the research 
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Integration with international 

disease consortium studies 
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No man is an island… 

• Fun fact: Entire PMI will have fewer cases 

of IBD, early onset MI than have already 

been exome sequenced 

 

• Most primary disease discoveries will 

continue to emerge collaboratively 

 

• Biobanks allow deeper exploration of these 

findings, not unique access to them 
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RNF186 harbors UC protective truncating variant 

179X       R179 179X R179

GWASseq Sequence (targeted) 0 1774 6 1828 0.33%

Finland Sequence (exome) 0 1016 23 16223 0.14%

Screen - 0 2790 29 18051 0.022 0

US+Canada Exome Chip 4 6354 21 12883 0.16%

UK Sequencing 2 3854 10 7294 0.14%

Sweden Exome Chip 2 1518 45 10813 0.41%

Belgium Genotyping 0 1696 0 1764 0.00%

Germany Genotyping 1 2035 7 4399 0.16%

Dutch Genotyping 1 1133 8 4164 0.19%

Italy Genotyping 0 0 2 1914 0.10%

7 2899 4130 525358 0.78%

Replication 8.69x10-6 0.33 (0.20-0.55)

Combined (screen +replication) 6.89x10-7 0.30 (0.19-0.50)
UC, ulcerative colitis; OR, odds ratio; P, p-value. Screen + replication P value is computed using Mantel-Haenszel chi-squared test with continuity 

correction. 

Study Data type
UC              Controls   Control    

MAF
P OR

N cases 1453, N controls 264,744; MAF = 0.78%

Table 1 Association of p.R179X in RNF186 with ulcerative colitis

Iceland
Sequencing + 

Imputation
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Collaborating Labs: 

Aarno Palotie 

Samuli Ripatti 

Ben Neale 

Dan MacArthur 

International IBD Genetics Consortium 
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