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Supplementary Figures 
 
 

 
Supplementary Fig. 1: Manhattan plots showing GWAS results of (a) 355 cases 
with non-syndromic OFC (CL, CLP, and CP combined) and 308,799 population 
controls, and (b)151 cases with CL and CLP combined and 308,799 population 
controls. Negative log10 P values (y axis) are plotted for each tested variant against their 
chromosomal coordinates (x axis) provided in the human genome build GRCh38/hg38. 
Two-sided P values are obtained from a likelihood ratio test in regression analysis and 
are not corrected for multiple comparisons. Red dashed line represents the threshold for 
genome-wide statistical significance (P = 5 × 10-8 or log10(P) = 7.3) after Bonferroni 
correction for multiple hypothesis testing. Quantile-quantile plots are shown in inset 
panels, where the observed (y axis) negative log10 P values are plotted against the 
expected (x axis) negative log10 P values under null distribution (red line). 
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Supplementary Fig. 2: Regional association plots of the chromosome 1q32.2 
locus before (a and b) and after (c and d) conditional analysis. For clarity, negative 
log10 P values (y axis) are shown for variants (x axis) within a 1 Mb (a and c) and a 200 
kb (b and d) windows flanking the reference SNP rs7546104, respectively. Two-sided P 
values are obtained from a likelihood ratio test in regression analysis and are not 
corrected for multiple comparisons. The reference SNP rs7546104 is labeled with a 
purple diamond, and pairwise LD (r2) between the reference SNP and other variants are 
indicated by color. The r2 values were estimated from high-coverage whole-genome 
sequences of 3,775 Finns. Both directly genotyped and imputed SNPs are plotted. 
Genomic coordinates are shown according to the human genome build GRCh38/hg38. 
Plots c and d display SNPs in LD with the lead SNP rs7546104, after adjusting for 
rs570516915 in a conditional analysis. Plots a and c show 1 Mb regions surrounding the 
index SNP, whereas plots b and d show an expanded view of a 200 kb region focusing 
on the independent risk haplotype tagged by rs7546104. SNP rs72741048 has been 
associated with OFC in a large GWAS in the Chinese population1. 
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Supplementary Fig. 3: Evolutionary conservation of the rs570516915 variant site 
in MCS-9.7. Multi-species sequence alignments surrounding the rs570516915 variant 
site in the MCS-9.7 enhancer for IRF6 were obtained from the multiz alignment and 
conservation track of 100 vertebrate species in the UCSC Genome Browser 
(https://genome.ucsc.edu). 
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Supplementary Fig. 4: Browser views of the human genome in GRCh37/hg19, 
illustrating that one (rs556188853) of the 6 SNPs in strong LD with rs570516915 
falls into a region with chromatin marks consistent with enhancer activity in 
epithelial cells (HIOEC and NHEK). First track, SNPs in LD with rs570516915, (a) 
rs904738414, (b) rs553231832, (c) rs556188853, (d) rs180903715, (e) rs542463933 
and (f) rs140391574); second and third  tracks, ATAC-Seq peaks from HIOEC and 
HEPM cells, respectively; fourth track, H3K27Ac from HIOEC cells; fifth track, chromatin 
status revealed by ChIP-Seq to various chromatin marks from the ENCODE Project cell 
lines and facial explants from human embryos at Carnegie stage (CS) 13-20, color 
coded as in Fig. 4a. Additional color codes from ENCODE project cell lines: bright red, 
active promoter; light red, weak promoter; purple, inactive/poised promoter. Additional 
color codes from facial explants from human embryos at CS 13-20: red, active TSS; 
orange red, promoter upstream or downstream TSS; light purple, poised promoter. 
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Supplementary Fig. 5: Browser views of genomic regions included in the 
luciferase reporter vectors for the rs570516915 and rs556188853 variants. First 
track, position of (a) rs570516915 and (b) rs556188853 SNPs; second and third track, 
ATAC-Seq peaks from the HIOEC and HEPM cells, respectively; fourth track, H3K27Ac 
peaks from the HIOEC cells. 
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Supplementary Fig. 6: Heads of X-gal-stained transgenic reporter embryos at 
E13.5 showing effect on staining of inserted non-risk and risk alleles of 
rs570516915. Embryos were divided into six sets, which consisted of single (S) or 
tandem (T) insertions from three experimental batches (1, 2 and 3). The heads are 
ordered according to consensuses from blinded assessments from strongest to weakest 
expression. Images of heads of sets 3S and 3T were adjusted similarly in each set for 
brightness and contrast. n-r, non-risk; r, risk. 
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Supplementary Fig. 7: Sequences of the guide RNA (gRNA) and homology-
directed repair (HDR) template DNA used for CRISPR-Cas9 editing of the 
rs570516915 variant sequence. PAM represents the protospacer adjacent motif for the 
guide used in the study. 
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Supplementary Fig. 8: Strategy for in vitro cell culture experiments: Parental 
induced pluripotent stem cells (iPSCs) WTC-11, homozygous for non-risk allele of 
rs570516915 (TT, NR/NR), were edited to be heterozygous (TG, NR/R) or homozygous 
for the risk allele (GG, R/R) and subjected to a 10-day differentiation protocol to 
generate induced oral epithelial cells (iOECs). NR, non-risk allele; R, risk allele. 
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Supplementary Fig. 9: Scattered dot plots illustrating comparison of expression 
of stem cell marker OCT4 and different epithelial markers (CDH1, PITX1, PITX2, 
KRT8, KRT18, and TP63) in iOECs vs iPSCs by qRT-PCR. Expression levels of each 
gene are normalized to ACTB expression. Data are represented as mean values +/- s.d. 
from three replicates. Statistical significance is determined by Student’s t-test (two-
tailed; P values are indicated on the plot). 
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Supplementary Fig. 10: Immunofluorescence staining of human iPSCs and 
iOECs. Green, PITX2-positive nuclei; yellow, CDH1-positive induced oral epithelial cells 
(scale bar: 100 µm). 
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Supplementary Fig. 11: Prediction of IRF6 binding and the effect of the 
rs570516915 risk allele on its binding affinity. Sequence shown in Supplementary 
Fig. 6 was searched in sTRAP2 (http://trap.molgen.mpg.de/cgi-
bin/trap_two_seq_form.cgi) with the non-risk (rs570516915_A) and risk 
(rs570516915_C) alleles of rs570516915 (AGCCTGAGCG[A/C]AACTCTCAGG). 
Complementary nucleotides are shown. P values are calculated by comparing the 
observed transcription factor (TF) affinity to the background, using a generalized 
extreme value (GEV) parametrization model as described previously3. P values are not 
corrected for multiple testing. As a visual aid, P values less than 0.05 are highlighted in 
green. TF matrix was selected from Jaspar (all_matrices) and human_promoters was 
selected as a background model. 
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Supplementary Fig. 12: Sanger sequencing chromatograms of anti-IRF6 and anti-
H3K27Ac ChIP-PCR products of cells heterozygous for rs570516915 from two ChIP 
replicates. 
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Supplementary Fig. 13: No allele bias was detected in chromatin precipitated by 
anti-IRF6 at a heterozygous SNP that does not lie within a predicted IRF6 binding 
site. a Genomic sequence underlying an anti-IRF6 ChIP-Seq peak in human 
keratinocytes4. IRF6 binding sites predicted by the JASPAR 2024 database5 are 
highlighted in yellow; red, rs34411394 C>T position. b Percent of input chromatin 
precipitated by anti-IRF6 in iOECs heterozygous for rs34411394 using primers within 
the locus mentioned above or at a predicted negative region. The latter is located 103.7 
kb upstream IRF6 transcription start site. This region does not overlap ATAC-Seq or 
H3K27Ac ChIP-Seq peaks in HIOEC or NHEK cells and is devoid of predicted IRF6 
binding sites. Error bars refer to 3 ChIP replicates and expressed as mean values +/- 
s.d. Statistical significance is determined by Student’s t-test. P value (two-tailed) is 
indicated on the plot. c Sanger sequencing chromatograms of anti-IRF6 ChIP-PCR 
product of cells heterozygous for rs34411394. 
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Supplementary Fig. 14: A schematic model depicting autoregulation of IRF6 through 
the MCS-9.7 enhancer located 9.7 kb upstream of IRF6 transcription start site. 
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Supplementary Fig. 15: Browser view of the human genome in GRCh37/hg19, 
illustrating that rs570516915 is close to IRF6 ChIP-Seq peak identified by Botti et 
al. First track, three DNA variants in MCS-9.7, rs6429616, rs570516915 and 350dupA7; 
second and third tracks, MCS-9.76 and IRF6 binding peaks identified by Botti et al.4; 
fourth track, chromatin status from facial explants from human embryos at Carnegie 
stage (CS) 13-20, encompassing the time when palate shelves fuse where yellow bars 
represent the active enhancer elements. 
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Supplementary Methods 
 
Sequence of the rs556188853 variant region inserted into the luciferase reporter 
construct. Variant sequence is highlighted in red. 
> hg19_chr1:209921014-209921714 
CAGGGGCTCCCTCACACCGTCCTTGAACAGTACCGTGGACCACAAAAGAGCAAGGCTGTCCTAAGGAAAGACTTTGC
CTCTTCGCCGGCCTCCCTTTGGGCCGTCAGGGTGGCAGCGCCACCCCGTGGCTGAATGTGGTGGTGTACCACGCTTC
ACGCAATCTCCTTGCCCAGTGCGTATCAGGTTCTACCCCAGGGCGGCCACCACCTGCACACCAGCGTGCCTACCAGT
GAGTCATCGCTTAGGGCCCTGAACTGACCTAGAGGCGGGGCTGGACTCCGGCGTCCGGTAACTCCGCCCGGCTGCTG
GGGCCTACGTTTGGCATTGAGCCGTGGGGAACTAGACCTGTTCAATAGCGACAGCTAGTGGTCACCCTCAAAAACAA
GGTGCTCTGAACCTCGCGGGGAAAGCGCTGTCAAGATATGGGAAAATCAGGACAGATGATTGGCCTTGAGTGGAAGC
TGGCACATTTTCGAAGCCACTCTTGGGTAAAATGGTCTG/ATCGAAAACCCAAACGCTTTAAAGTGATGTACAACGA
CCTTGGCTGCCTCTCCAGCCACATCTCGGGCCACCTGCCTTGCTTTTGATTCCCCAAGGACAAAGAACTGCCAGTCC
TCTGAAGCACCCTGATGATCCCACTGTGTGTTGGCCATGCCATCTCCTCTGCCCTGAGCGCTCTTCACTCTCCCCAT
TGCATGGTTA 

 
 
Sequence of the rs570516915 variant region inserted into the luciferase reporter 
construct. Variant sequence is highlighted in red. 
> hg19_chr1:209989073-209989773 
GTTCATCAGGGGATTTTTTAAAAATTTAGTTTTTAAGAGTTTTATCCAAGGTCTCAAAGCTGGTAAATGGTGAGTAG
GAAGTTGATTCTGCCCGATCTGTCTGACTCCATGCCCTTTCTATTAGGTCATGAAGGGGAACCTGAGGATTGGAGCT
TTGGAATGTTAATCTTACCCAAAGGCCTGAAGTAATACCCCAGAATGTGAACATGTGTGACCATCTGCCTGTCCTGG
GGGTGGGAAGAAGGCAGCATGCTCTATCCTTGACCCTGATTGAGCCCAGGGGCTGAATCTGGAGCTTTGGGGCCTGG
GAACCTCTCTACCTGCGTCAATGTCTGGAGGCCCTGAGAGTTT/GCGCTCAGGCTCAGAGCAGGCATCGCAACCTCC
CAGTTACTATTCTGTGCTGTGGCAAGTGCCAGCTTGTCCTCTCTTCCCCACCCAGCCCGGGAAACCGGCAGCATTTC
TAGTTCAGGCCCAGACCCGTCCTGGCAGCCTGGATTCCACTGCCTAGGCAGGAAGCTCATCTCAGCCCAGTGACCTT
TTCTCTCTGTTTTTTGTCACAGAGGAATTTCCATGCCAGCAGTATGGGGCAATGGGGGTGGGTGGCCAAAGGTTTCC
CCCTTAAGCCACAAGAGCCATGGAGTGGAGGTAAGCTAAGCAAACAGAGGAGGAAGGATGGGAGGGAAGGATCAGGA
AGATTTAGAG 

 
 
Sequence of the rs570516915 variant region on the Finnish haplotype background 
fused to the LacZ reporter gene for transgenic F0 embryo assay. Variant 
sequence is highlighted in red. 
> hg19_chr1:209988937-209990041 
CTAAGAGTAATTTACCTATGTTAGCTTTTCTGGAATTGTTCCAGAATCTTGCGCTTTGAAGGAAAAGTTGTGGCTGC
GTATTCTGCCCCTCTCTGTTTGGAAATCCCCTGCACAGCTTTGCCAGCTACTCAGCTTGGTTCATCAGGGGATTTTT
TTAAAATTTAGTTTTTAAGAGTTTTATCCAAGGTCTCAAAGCTGGTAAATGGTGAGTAGGAAGTTGATTCTGCCCGA
TCTGTCTGACTCCATGCCCTTTCTATTAGGTCATGAAGGGGAACCTGAGGATTGGAGCTTTGGAATGTTAATCTTAC
CCAAAGGCCTGAAGTAATACCCCAGGATGTGAACATGTGTGACCATCTGCCTGTCCTGGGGGTGGGAAGAAGGCAGC
ATGCTCTATCCTTGACCCTGATTGAGCCCAGGGGCTGAATCTGGAGCTTTGGGGCCTGGGAACCTCTCTACCTGCGT
CAATGTCTGGAGGCCCTGAGAGTTT/GCGCTCAGGCTCAGAGCAGGCATCGCAACCTCCCAGTTACTATTCTGTGCT
GTGGCAAGTGCCAGCTTGTCCTCTCTTCCCCACCCAGCCCGGGAAACCAGCAGCATTTCTAGTTCAGGCCCAGACCC
GTCCTGGCAGCCTGGATTCCACTGCCTAGGCAGGAAGCTCATCTCAGCCCAGTGACCTTTTCTCTCTGTTTTTTGTC
ACAGAGGAATTTCCATGCCAGCAGTATGGGGCAATGGGGGTGGGTGGCCAAAGGTTTCCCCCTTAAGCCACAAGAGC
CATGGAGTGGAGGTAAGCTAAGCAAACAGAGGAGGAAGGATGGGAGGGAAGGATCAGGAAGATTTAGAGAGTCCATT
CCTCAGGCTGCTTCATCCTCAAATTCCAAGGTAAATAAAGGTGTTGGGAAGGATGCACTATATGTCCAGCTGCCCAG
CCCTGAAGATCCTCCCCCTAGAGAACTGAGACAGGAGTTTTCTCACATTCCCACATGCAGGAGGGAAAGAGGCTGGG
CCTGGGCAGGTCTAGAGAGTTCTGTTCCCCTGCCCCAGGGGAACACGCCTAGGCTTGCTGACCTCTCAGGTAGGAGT
CTGTCAGGTTGGAAGCTGGGCCTCTCATT 
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Groups 

Oncology 
Group 

Margarete 
Fabre 

AstraZeneca, Cambridge, United 
Kingdom 

margarete.fabre@astrazeneca.co
m 

Clinical 
Groups 

Oncology 
Group 

Jennifer 
Schutzman 

Genentech, San Francisco, CA, 
United States 

schutzman.jennifer@gene.com Clinical 
Groups 

Oncology 
Group 

Natalie 
Bowers 

Genentech, San Francisco, CA, 
United States 

bowersn1@gene.com Clinical 
Groups 

Oncology 
Group 

Rion 
Pendergrass 

Genentech, San Francisco, CA, 
United States 

penders2@gene.com Clinical 
Groups 

Oncology 
Group 

Diptee 
Kulkarni 

GlaxoSmithKline, Brentford, United 
Kingdom 

diptee.a.kulkarni@gsk.com Clinical 
Groups 

Oncology 
Group 

Kirsi Auro GlaxoSmithKline, Espoo, Finland kirsi.m.auro@gsk.com Clinical 
Groups 

Oncology 
Group 

Alessandro 
Porello 

Janssen Research & Development, 
LLC, Spring House, PA, United States 

APorrell@ITS.JNJ.com Clinical 
Groups 

Oncology 
Group 

Andrey 
Loboda 

Merck, Kenilworth, NJ, United States andrey_loboda@merck.com Clinical 
Groups 

Oncology 
Group 
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Heli 
Lehtonen 

Pfizer, New York, NY, United States heli.lehtonen@pfizer.com Clinical 
Groups 

Oncology 
Group 

Stefan 
McDonough 

Pfizer, New York, NY, United States stefan.McDonough@pfizer.com Clinical 
Groups 

Oncology 
Group 

Sauli Vuoti Janssen-Cilag Oy, Espoo, Finland svuoti@its.jnj.com Clinical 
Groups 

Oncology 
Group 

Kai 
Kaarniranta 

Northern Savo Hospital District, 
Kuopio, Finland; Department of 
Molecular Genetics, University of 
Lodz, Lodz, Poland 

kai.kaarniranta@uef.fi Clinical 
Groups 

Opthalmology 
Group 

Joni A 
Turunen 

Helsinki University Hospital and 
University of Helsinki, Helsinki, 
Finland; Eye Genetics Group, 
Folkhälsan Research Center, Helsinki, 
Finland 

joni.turunen@helsinki.fi Clinical 
Groups 

Opthalmology 
Group 

Terhi Ollila Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

terhi.ollila@hus.fi Clinical 
Groups 

Opthalmology 
Group 

Hannu 
Uusitalo 

Pirkanmaa Hospital District, Tampere, 
Finland 

hannu.uusitalo@tuni.fi Clinical 
Groups 

Opthalmology 
Group 

Juha 
Karjalainen 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

juha.karjalainen@helsinki.fi Clinical 
Groups 

Opthalmology 
Group 

Esa Pitkänen Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

esa.pitkanen@helsinki.fi Clinical 
Groups 

Opthalmology 
Group 

Mengzhen 
Liu 

Abbvie, Chicago, IL, United States mengzhen.liu@abbvie.com Clinical 
Groups 

Opthalmology 
Group 

Heiko Runz Biogen, Cambridge, MA, United 
States 

heiko.runz@biogen.com Clinical 
Groups 

Opthalmology 
Group 

Stephanie 
Loomis 

Biogen, Cambridge, MA, United 
States 

stephanie.loomis@biogen.com Clinical 
Groups 

Opthalmology 
Group 

Erich 
Strauss 

Genentech, San Francisco, CA, 
United States 

strauss.erich@gene.com Clinical 
Groups 

Opthalmology 
Group 

Natalie 
Bowers 

Genentech, San Francisco, CA, 
United States 

bowersn1@gene.com Clinical 
Groups 

Opthalmology 
Group 

Hao Chen Genentech, San Francisco, CA, 
United States 

haoc@gene.com Clinical 
Groups 

Opthalmology 
Group 

Rion 
Pendergrass 

Genentech, San Francisco, CA, 
United States 

penders2@gene.com Clinical 
Groups 

Opthalmology 
Group 

Kaisa 
Tasanen 

Northern Ostrobothnia Hospital 
District, Oulu, Finland 

kaisa.tasanen-maatta@oulu.fi Clinical 
Groups 

Dermatology 
Group 

Laura Huilaja Northern Ostrobothnia Hospital 
District, Oulu, Finland 

laura.huilaja@oulu.fi Clinical 
Groups 

Dermatology 
Group 

Katariina 
Hannula-
Jouppi 

Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

katariina.hannula-jouppi@hus.fi Clinical 
Groups 

Dermatology 
Group 

Teea Salmi Pirkanmaa Hospital District, Tampere, 
Finland 

teea.salmi@pshp.fi Clinical 
Groups 

Dermatology 
Group 

Sirkku 
Peltonen 

Hospital District of Southwest Finland, 
Turku, Finland 

sipelto@utu.fi Clinical 
Groups 

Dermatology 
Group 

Leena Koulu Hospital District of Southwest Finland, 
Turku, Finland 

leena.koulu@tyks.fi Clinical 
Groups 

Dermatology 
Group 

Nizar 
Smaoui 

Abbvie, Chicago, IL, United States nizar.smaoui@abbvie.com Clinical 
Groups 

Dermatology 
Group 

Fedik 
Rahimov 

Abbvie, Chicago, IL, United States fedik.rahimov@abbvie.com Clinical 
Groups 

Dermatology 
Group 

Anne 
Lehtonen 

Abbvie, Chicago, IL, United States anne.lehtonen@abbvie.com Clinical 
Groups 

Dermatology 
Group 

David Choy Genentech, San Francisco, CA, 
United States 

choy.david@gene.com Clinical 
Groups 

Dermatology 
Group 

Rion 
Pendergrass 

Genentech, San Francisco, CA, 
United States 

penders2@gene.com Clinical 
Groups 

Dermatology 
Group 

Dawn 
Waterworth 

Janssen Research & Development, 
LLC, Spring House, PA, United States 

dwaterwo@its.jnj.com Clinical 
Groups 

Dermatology 
Group 

Kirsi Kalpala Pfizer, New York, NY, United States kirsi.kalpala@pfizer.com Clinical 
Groups 

Dermatology 
Group 

Ying Wu Pfizer, New York, NY, United States ying.wu3@pfizer.com Clinical 
Groups 

Dermatology 
Group 
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Pirkko 
Pussinen 

Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

pirkko.pussinen@helsinki.fi Clinical 
Groups 

Odontology 
Group 

Aino 
Salminen 

Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

aino.m.salminen@helsinki.fi Clinical 
Groups 

Odontology 
Group 

Tuula Salo Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

tuula.salo@helsinki.fi Clinical 
Groups 

Odontology 
Group 

David Rice Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

david.rice@helsinki.fi Clinical 
Groups 

Odontology 
Group 

Pekka 
Nieminen 

Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

pekka.nieminen@helsinki.fi Clinical 
Groups 

Odontology 
Group 

Ulla Palotie Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

ulla.palotie@helsinki.fi Clinical 
Groups 

Odontology 
Group 

Maria 
Siponen 

Northern Savo Hospital District, 
Kuopio, Finland 

maria.siponen@uef.fi Clinical 
Groups 

Odontology 
Group 

Liisa 
Suominen 

Northern Savo Hospital District, 
Kuopio, Finland 

liisa.suominen@uef.fi Clinical 
Groups 

Odontology 
Group 

Päivi 
Mäntylä 

Northern Savo Hospital District, 
Kuopio, Finland 

paivi.mantyla@uef.fi Clinical 
Groups 

Odontology 
Group 

Ulvi Gursoy Hospital District of Southwest Finland, 
Turku, Finland 

ulvi.gursoy@utu.fi Clinical 
Groups 

Odontology 
Group 

Vuokko 
Anttonen 

Northern Ostrobothnia Hospital 
District, Oulu, Finland 

vuokko.anttonen@oulu.fi Clinical 
Groups 

Odontology 
Group 

Kirsi Sipilä Research Unit of Oral Health Sciences 
Faculty of Medicine, University of 
Oulu, Oulu, Finland; Medical 
Research Center, Oulu, Oulu 
University Hospital and University of 
Oulu, Oulu, Finland 

kirsi.sipila@oulu.fi Clinical 
Groups 

Odontology 
Group 

Rion 
Pendergrass  

Genentech, San Francisco, CA, 
United States 

pendergrass.sarah@gene.com Clinical 
Groups 

Odontology 
Group 

Hannele 
Laivuori 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

hannele.laivuori@helsinki.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Venla Kurra Pirkanmaa Hospital District, Tampere, 
Finland 

venla.kurra@tuni.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Laura 
Kotaniemi-
Talonen 

Pirkanmaa Hospital District, Tampere, 
Finland 

laura.kotaniemi-talonen@tuni.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Oskari 
Heikinheimo 

Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

oskari.heikinheimo@helsinki.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Ilkka Kalliala Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

ilkka.kalliala@hus.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Lauri 
Aaltonen 

Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

lauri.aaltonen@helsinki.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Varpu 
Jokimaa 

Hospital District of Southwest Finland, 
Turku, Finland 

varpu.jokimaa@utu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Johannes 
Kettunen 

Northern Ostrobothnia Hospital 
District, Oulu, Finland 

Johannes.Kettunen@oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Marja 
Vääräsmäki 

Northern Ostrobothnia Hospital 
District, Oulu, Finland 

marja.vaarasmaki@oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Outi Uimari Northern Ostrobothnia Hospital 
District, Oulu, Finland 

outi.uimari@oulu.fi Clinical 
Groups 

Women’s 
Health and 
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Reproduction 
Group 

Laure Morin-
Papunen 

Northern Ostrobothnia Hospital 
District, Oulu, Finland 

lmp@cc.oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Maarit 
Niinimäki 

Northern Ostrobothnia Hospital 
District, Oulu, Finland 

maarit.niinimaki@oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Terhi 
Piltonen 

Northern Ostrobothnia Hospital 
District, Oulu, Finland 

terhi.piltonen@oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Katja Kivinen Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

katja.kivinen@helsinki.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Elisabeth 
Widen 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

elisabeth.widen@helsinki.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Taru 
Tukiainen 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

taru.tukiainen@helsinki.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Mary Pat 
Reeve 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

mary.reeve@helsinki.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Mark Daly Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland; Broad 
Institute of MIT and Harvard; 
Massachusetts General Hospital 

mark.daly@helsinki.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Niko 
Välimäki 

University of Helsinki, Helsinki, 
Finland 

niko.valimaki@helsinki.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Eija 
Laakkonen 

University of Jyväskylä, Jyväskylä, 
Finland 

eija.k.laakkonen@jyu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Jaakko 
Tyrmi 

University of Oulu, Oulu, Finland / 
University of Tampere, Tampere, 
Finland 

jaakko.tyrmi@oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Heidi Silven University of Oulu, Oulu, Finland heidi.silven@student.oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Eeva Sliz University of Oulu, Oulu, Finland eeva.sliz@oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Riikka 
Arffman 

University of Oulu, Oulu, Finland riikka.arffman@oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Susanna 
Savukoski 

University of Oulu, Oulu, Finland susanna.savukoski@oulu.fi Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Triin Laisk Estonian biobank, Tartu, Estonia triin.laisk@ut.ee Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Natalia Pujol Estonian biobank, Tartu, Estonia natalia.pujolgualdo@oulu.fi Clinical 
Groups 

Women’s 
Health and 
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Reproduction 
Group 

Mengzhen 
Liu 

Abbvie, Chicago, IL, United States mengzhen.liu@abbvie.com Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Bridget 
Riley-Gillis 

Abbvie, Chicago, IL, United States bridget.rileygillis@abbvie.com Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Rion 
Pendergrass 

Genentech, San Francisco, CA, 
United States 

penders2@gene.com Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Janet Kumar GlaxoSmithKline, Collegeville, PA, 
United States 

janet.x.kumar@gsk.com Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Kirsi Auro GlaxoSmithKline, Espoo, Finland kirsi.m.auro@gsk.com Clinical 
Groups 

Women’s 
Health and 
Reproduction 
Group 

Iiris Hovatta University of Helsinki, Finland iiris.hovatta@helsinki.fi Clinical 
Groups 

Depression 
group 

Chia-Yen 
Chen 

Biogen, Cambridge, MA, United 
States 

chiayen.chen@biogen.com Clinical 
Groups 

Depression 
group 

Erkki 
Isometsä 

Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

erkki.isometsa@hus.fi Clinical 
Groups 

Depression 
group 

Hanna Ollila Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

hanna.m.ollila@helsinki.fi Clinical 
Groups 

Depression 
group 

Jaana 
Suvisaari 

Finnish Institute for Health and 
Welfare (THL), Helsinki, Finland 

jaana.suvisaari@thl.fi Clinical 
Groups 

Depression 
group 

Antti Mäkitie Department of Otorhinolaryngology - 
Head and Neck Surgery, University of 
Helsinki and Helsinki University 
Hospital, Helsinki, Finland 

antti.makitie@helsinki.fi Clinical 
Groups 

ENT (ear, nose 
and throath) 
Group 

Argyro 
Bizaki-
Vallaskanga
s 

Pirkanmaa Hospital District, Tampere, 
Finland 

argyro.bizaki-vallaskangas@tuni.fi Clinical 
Groups 

ENT (ear, nose 
and throath) 
Group 

Sanna 
Toppila-
Salmi 

University of Eastern Finland and 
Kuopio University Hospital, 
Department of Otorhinolaryngology, 
Kuopio, Finland and Department of 
Allergy, Helsinki University Hospital 
and University of Helsinki, Finland 

sanna.salmi@helsinki.fi Clinical 
Groups 

ENT (ear, nose 
and throath) 
Group 

Tytti Willberg Hospital District of Southwest Finland, 
Turku, Finland 

tytti.willberg@tyks.fi Clinical 
Groups 

ENT (ear, nose 
and throath) 
Group 

Elmo 
Saarentaus 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

elmo.saarentaus@helsinki.fi Clinical 
Groups 

ENT (ear, nose 
and throath) 
Group 

Antti 
Aarnisalo 

Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

antti.aarnisalo@hus.fi Clinical 
Groups 

ENT (ear, nose 
and throath) 
Group 

Eveliina 
Salminen 

Hospital District of Helsinki and 
Uusimaa, Helsinki, Finland 

eveliina.e.salminen@hus.fi Clinical 
Groups 

ENT (ear, nose 
and throath) 
Group 

Elisa 
Rahikkala 

Northern Ostrobothnia Hospital 
District, Oulu, Finland 

elisa.rahikkala@ppshp.fi Clinical 
Groups 

ENT (ear, nose 
and throath) 
Group 

Johannes 
Kettunen 

Northern Ostrobothnia Hospital 
District, Oulu, Finland 

johannes.kettunen@oulu.fi Clinical 
Groups 

ENT (ear, nose 
and throath) 
Group 

Kristiina 
Aittomäki 

Department of Medical Genetics, 
Helsinki University Central Hospital, 
Helsinki, Finland 

kristiina.aittomaki@helsinki.fi Clinical 
Groups 

POI (premature 
ovarian failure) 
Group 
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Fredrik 
Åberg 

Transplantation and Liver Surgery 
Clinic, Helsinki University Hospital, 
Helsinki University, Helsinki, Finland 

fredrik.aberg@helsinki.fi Clinical 
Groups 

LiverScore 
Group 

Mitja Kurki Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland; Broad 
Institute, Cambridge, MA, United 
States 

mkurki@broadinstitute.org FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Samuli 
Ripatti 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

samuli.ripatti@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Mark Daly Institute for Molecular Medicine, 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland; Broad 
Institute of MIT and Harvard; 
Massachusetts General Hospital 

mark.daly@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Juha 
Karjalainen 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

juha.karjalainen@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Aki 
Havulinna 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland; Finnish 
Institute for Health and Welfare (THL), 
Helsinki, Finland 

aki.havulinna@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Juha 
Mehtonen 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

juha.mehtonen@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Priit Palta Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

priit.palta@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Shabbeer 
Hassan 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

shabbeer.hassan@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Pietro Della 
Briotta 
Parolo 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

pietro.dellabriottaparolo@helsinki.f
i 

FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Wei Zhou Broad Institute, Cambridge, MA, 
United States 

wzhou@broadinstitute.org FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Mutaamba 
Maasha 

Broad Institute, Cambridge, MA, 
United States 

mmaasha@broadinstitute.org FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Shabbeer 
Hassan 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

shabbeer.hassan@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Susanna 
Lemmelä 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

susanna.lemmela@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Manuel 
Rivas 

University of Stanford, Stanford, CA, 
United States 

mrivas@stanford.edu FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Aarno 
Palotie 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

aarno.palotie@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Aoxing Liu Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

aoxing.liu@helsinki.fi FinnGen 
Analysis 

FinnGen 
Analysis 
working group 
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working 
group 

Arto Lehisto Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

arto.lehisto@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Andrea 
Ganna 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

aganna@broadinstitute.org FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Vincent 
Llorens 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

vincent.llorens@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Hannele 
Laivuori 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

hannele.laivuori@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Taru 
Tukiainen 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

taru.tukiainen@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Mary Pat 
Reeve 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

mary.reeve@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Henrike 
Heyne 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

hheyne@broadinstitute.org FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Nina Mars Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

nina.mars@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Joel Rämö Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

joel.ramo@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Elmo 
Saarentaus 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

elmo.saarentaus@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Hanna Ollila Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

hanna.m.ollila@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Rodos 
Rodostheno
us 

Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

rodos.rodosthenous@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Satu Strausz Institute for Molecular Medicine 
Finland (FIMM), HiLIFE, University of 
Helsinki, Helsinki, Finland 

satu.strausz@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Tuula Palotie University of Helsinki and Hospital 
District of Helsinki and Uusimaa, 
Helsinki, Finland 

tuula.palotie@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Kimmo Palin University of Helsinki, Helsinki, 
Finland 

kimmo.palin@helsinki.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Javier 
Garcia-
Tabuenca 

University of Tampere, Tampere, 
Finland 

javier.graciatabuenca@tuni.fi FinnGen 
Analysis 
working 
group 

FinnGen 
Analysis 
working group 

Harri Siirtola University of Tampere, Tampere, 
Finland 

harri.siirtola@tuni.fi FinnGen 
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