SUPPLEMENTARY MATERIALS AND METHODS

WGS and WES sequencing and variant calling
	WGS followed a PCR-free sample preparation and sequenced on the Illumina HiSeq X Ten using 150 bp paired-end reads with mean coverage of 30×. WES samples were sequenced using the Agilent SureSelect Human All Exon V5+UTRs Kit according to the manufacturer’s recommendations with mean target coverage of 67×.
[bookmark: OLE_LINK1]	Sequenced reads were aligned against the GRCh37/hg19 human reference genome using BWA-MEM1 v0.7.7, PCR duplicates were marked using Picard2 v1.136, and Genome Analysis Toolkit (GATK)3,4 v3.4-46 was applied for further BAM processing. Sample genotypes were called by GATK HaplotypeCaller algorithm, and all single gVCF-files were combined and jointly aggregated. 
	Samples were filtered based on high contamination (>5%), high proportion of chimeric alignment (>5%), low coverage (<20×), low call rate for SNVs (<99%), discordance with genome-wide array data (>5%) and mismatch between phenotypic and genotypic sex. Additional outlier samples (mean ±3 SD) were excluded based on the calculations of the number of variants, non-reference variants, heterozygous variants, heterozygous/homozygous variants ratio, transition/transversion ratio, insertion/deletion ratio for novel indels, and insertion/deletion ratio for indels observed in dbSNP. Extremely low coverage samples (below mean –3 SD) and extreme values (mean ±3 SD) of multiallelic SNVs and inbreeding coefficient F were removed additionally in WES quality control. After filtering and exclusion of duplicates between two datasets, the final WGS sample set contained 2420 and the final WES sample set 2356 unique samples.
	The following filters were applied for genotype quality control: genotype quality <20, read depth >200 for WGS and <8 for WES, phred-scaled genotype likelihood of reference allele <20 for heterozygous and homozygous variant calls, and allele balance <0.2 or >0.8 for heterozygous calls. The GATK Variant Quality Score Recalibration (VQSR) was used to filter variants with a truth sensitivity of 99.8% for SNVs and of 99.9% for indels. Furthermore, variants with inbreeding coefficient less than –0.3, quality by depth <2 for SNVs and <3 for indels, call rate <90%, Hardy-Weinberg equilibrium P-value <1×10-9 were removed in addition to multi-allelic variants, and low-complexity regions5. 
	Sequence variants were annotated with Variant Effect Predictor6 version 87 (Gencode v19 on assembly GRCh37.p13) and ANNOVAR7.

Identification of FH-associated variants
	We considered variants annotated as loss-of-function (i.e., premature stop codon, disruption of an essential splice site, or frameshift of the reading frame), deleterious missense variants in LDLR, gain-of-function missense variants in PCKS9, and deleterious variants in exon 26 (encompassing the binding site of the LDL receptor)8 in APOB. The following in silico prediction algorithms were considered for pathogenicity estimation of missense variants: SIFT9, PolyPhen-2 HumDiv10, CAROL11, CADD_Phred12, PhyloP13 and MutationTaster214. The identified variants were further reviewed to estimate the carrier prevalence and prior association with hypercholesterolemia in the following databases: Genome Aggregation Database (gnomAD)15 v2.0, Sequencing Initiative Suomi (SISu)16, UCL low-density lipoprotein receptor variant database17, NCBI-ClinVar18, and public version of Human Gene Mutation Database19. A variant was considered as FH-associated if MAF <0.5%, identified in a carrier with LDL-C level of ≥4.0 mmol/L and 1) reported as pathogenic/likely pathogenic in NCBI-ClinVar18 and/or 2) determined pathogenic according to in silico prediction algorithms.
	The determined untreated baseline LDL-C level threshold of ≥4.0 mmol/L considered in FH-associated variant identification corresponds to the lowest LDL-C value considered in the Dutch Lipid Clinic Network (DLCN) diagnostic criteria for familial hypercholesterolemia diagnosis20, suggested by the European Society of Cardiology and European Atherosclerosis Society for the management of dyslipidaemias21 (Table S2). While the LDL-C values measured with the conventional method and VAP were highly correlated in overlapping individuals (r=0.91; n=986) (Figure S2), the latter marginally underestimated the LDL-C parameter. An association between these parameters was modelled using linear regression:
,
where  is the LDL-C values measured with the conventional method and  is the LDL-C values measured with VAP. 
	The 4 mmol/L threshold established for the conventionally measured LDL-C value was scaled using the regression based coefficient to estimate the corresponding VAP-measured LDL-C value with  = 0.98 and  = 0.54. A conversion factor of 38.67 was used to convert the LDL-C mmol/L value to mg/dl. The corresponding VAP threshold was set at 136 mg/dl. In case LDL-C values were available from both platforms, the conventionally measured value was used. The effect of statin treatment in individuals, who had self-reported use at baseline or at appointment lipid measurement, was taken into account by dividing LDL-C value by 0.7, as implemented previously22 (termed "statin-adjusted"). The LDL-C level in four individuals carrying APOB variant p.Arg3527Gln or LDLR variant p.Arg115Cys, p.His250Arg or p.Gly396Ala did not exceed the determined LDL-C threshold. However, the former two have previously been associated with FH23 and are reported in NCBI-ClinVar18. The pathogenicity estimations based on in silico prediction algorithms of the latter two novel variants hinted at possible linkage with the disease and merited, therefore, further investigation (Table S3, Table S4).
Phenotype-based inquiry of FH cases at EGCUT 
	To ascertain whether any individuals had a record of clinically diagnosed FH at EGCUT, an additional search was conducted based on the phenotype data available within the biobank, collected at recruitment of the participants and linked EHRs, including national EHRs, hospitals’ electronic records and national health insurance fund database. No specific diagnosis code to differentiate FH from other forms of hypercholesterolemia existed in the International Classification of Diseases, Tenth Revision (ICD-10) prior to October 201658. To delineate potential FH cases, hospital records and lipid measurements available at the Estonian Biobank were examined for the following: 1) a record of E78 with the term „familial hypercholesterolemia” documented in hospital clinical notes, and 2) LDL-C level of ≥4.0 mmol/L in conventional clinical, scaled VAP or scaled NMR measurements, statin-adjusted if on treatment. The regression-based coefficients to scale the NMR-based parameter were  = 1.57 and  = 0.46. Eight individuals, who did not have WGS/WES data available, met these criteria and were subjected to WES at EGCUT. The variant calling and quality control followed the same pipeline as described under WGS and WES sequencing and variant calling. Three out of eight carried FH-associated variants: two an LDLR variant p.Cys329Tyr and one an APOB variant p.Arg3527Gln.

Management of probands
	Carriers of the FH-associated variants (probands) were contacted via regular mail and upon positive response scheduled for an initial appointment with a clinical genetics specialist (clinical geneticist and/or genetic counsellor) and clinical cardiologist at a cardiology clinic either at Tartu University Hospital or North Estonia Medical Centre (Figure S1). Contact information was retrieved from the Estonian Population Registry that is periodically linked with the Estonian Biobank data. Pre-appointment reports were formed based on phenotypic information retrieved from baseline data of the biobank collected at recruitment as well as from EHR for clinicians. The average time gap between recruitment to EGCUT and the initial appointment was 8.2 years.
	At the initial appointment, probands were given the details of the project and signed an informed consent form. Subsequently, the family history of the participant of up to three generations (including the relative’s gender, age and main health issues and, in case of deceased individuals, the age and cause of death) was specified. Additionally, the medical history of the participant, regarding their health-related complaints, chronic and previous diseases, medications and lifestyle habits were collected. Prior statin prescriptions and duration of continuous use were asked in person, and prior prescriptions were additionally specified in the prescription database in EHR to ascertain adherence to statin treatment. Statin intensities were defined according to the 2013 American College of Cardiology/American Heart Association (ACC/AHA) Guideline on the Treatment of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults24. A standard clinical examination including ascertainment of features specific to FH (general status, state of the skin and visible mucosae, presence of oedema, tendon xanthomata, xanthelasmae and arcus corneae, auscultatory findings, heart rate, measurement of height, weight, waist and hip circumference, electrocardiogram and arterial blood pressure) followed. Finally, 50 ml of fasting blood from a peripheral vein was drawn for biochemical measurements and for a DNA-based confirmation of the genetic finding. The unused DNA and plasma were stored at the biobank.
	Likelihood of FH was calculated using the "FH score", based on the guidelines in the Consensus Statement of the European Society21 according to the Dutch Lipid Clinic Network20 criteria. The score determines the likelihood of an FH diagnosis as unlikely (<3 points), possible (3-5), probable (6-8) or definite (>8) based on the individual’s cardiovascular disease (CVD) history, LDL-C level (statin-adjusted, if needed) at the initial appointment, physical symptoms (tendinous xanthoma, arcus corneae), family history of premature CVD in first degree relatives and presence of an FH-associated variant. The latter was considered in the score only if listed as pathogenic or likely pathogenic in NCBI-ClinVar (Table S2). 
	After the feedback, carriers with sub-clinical or clinical ASCVD were kept under further cardiovascular surveillance, and cases without disease manifestation were advised to monitor the lipid levels at their general practitioner's office. All probands were given recommendations for treatment and lifestyle modifications and referred to other specialists, if applicable. Next, the strategy of the screening for the condition, the essence of genetic testing, and privacy, confidentiality and implications of the results to the individual and his/her first- and second-degree relatives were explained. All probands were advised in person by the medical genetics specialist to inform family members of the medical management and implications of the study. They were provided with an information sheet of the study and biobank's contact information in written form for engagement of relatives to educate and encourage participation in cascade screening.
	Relatives reported not to be residing in Estonia, or not able or willing to participate were excluded from further management (referred to as modified cascade). Thus, the number of expected cascades was adjusted during the project based on additional information received on relatives, relatedness between families of probands (adjusting for overlapping cascades), and results of genetic analyses of 1st degree relatives for exclusion of non-carriers among 2nd degree relatives. (Table S5).

Management of cascade screening
	The investigation of the 1st and 2nd degree relatives invited to participate in cascade screening followed the same approach as for the probands. In case of low response rate within a family, the proband was called once by phone and specified the aim of cascade screening and the implications of participation. Only those individuals, who carried the variants identified in the family and without prevalent ASCVD, were subjected to instrumental investigations. All relatives were offered feedback on the specified genetic and clinical information and received recommendations for further clinical management at the feedback appointment, if needed (Figure S1).
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