Supplementary information
Supplementary information S1. Description of the Avon Longitudinal Study of Parents and Children (ALSAPC), Born in Bradford (BiB), Norwegian Mother, Father and Child Cohort Study (MoBa) and UK Biobank (UKB). 
We analyzed data from four European population based prospective studies, the Avon Longitudinal Study of Parents and Children (ALSPAC), the Born in Bradford (BiB) cohort, the Norwegian Mother, Father and Child Cohort study (MoBa), and the UK Biobank (UKB). Each of these cohorts will be described below.
ALSPAC is a prospective cohort study that invited pregnant women from the Avon district in the United Kingdom (UK) with an expected delivery date between 1st April 1991 and 31st December 1992 to participate. Further enrolments after 1998 resulted in 15,447 pregnancies enrolled in the cohort, with 14,901 children who were alive at one year of age. Partners of recruited mothers were also invited to participate in the study and there are currently 3,807 partners enrolled in the study. Please note that the study website contains details of all the data that is available through a fully searchable data dictionary and variable search tool (http://www.bristol.ac.uk/alspac/researchers/our-data/).
[bookmark: _Hlk204330078]BiB is a multiethnic family cohort that recruited pregnant women (12,253 women and 13,776 pregnancies) and their partners (n = 3,448) from 2007 – 2011 in the city of Bradford in the UK. 
MoBa is a population-based pregnancy cohort study conducted by the Norwegian Institute of Public Health that recruited over 95,000 pregnant women from 50 hospitals across Norway between 1999 and 2008. The study includes approximately 114,500 children, 95,200 mothers, and 75,000 fathers. 
The UKB is a large prospective study, including approximately 500,000 individuals from across the UK who have had extensive genotypic and phenotypic data collected. 
Supplementary information S2. Selection of study participants.
ALSPAC: From the ages of 7 – 24, ALSPAC offspring participants were invited to the clinic as part of the ‘Focus’ clinic sessions to collect a wide range of physical measurements, including anthropometric measurements. For this study, we used body mass index (BMI) and height measurements from the Focus 10+ Clinic assessment (n = 7,557), which comprised of individuals at approximately 10 years of age (mean age = 10.7 years). Familial relationships were identified based on reported relationships through the questionnaire for mothers, their partners (assumed to be the offspring’s father) and their offspring. 
BiB: There were no targeted measurements of offspring at age 10 in BiB. Therefore, we selected children with BMI and height measurements between age 9 – 11 (mean age = 10.3 years). For offspring with multiple measurements during this period, we selected the measurement closest to 120 months of age. Familial relationships were identified based on reported relationships through the questionnaire for mothers, fathers and their offspring.
MoBa: This study used a subset of randomly selected children whose mothers were classified as unrelated based on their genetic data and then selected children with height and weight measurements at approximately 8 years of age (96 months). Familial relationships were identified through a combination of reported relationships through the questionnaire, the Medical Birth Registry of Norway (MBRN) and genetic data using KING v2.2.5.
UKB: Participants with information on the body size (proxy for child BMI) and/or height (proxy for child height) categorical variables, as well as a genotyped mother in the cohort were selected. To ensure that the pairs were unrelated from one another, kinship information generated centrally by UKB was used. In brief, the KING software was used to estimate kinship coefficients and the proportion of single nucleotide polymorphisms (SNPs) with zero identity-by-state (IBS0) between participants based on their genotype data. Parent-child relationships were defined by having an estimated kinship coefficient between 0.18 – 0.35 and IBS0 of less than 0.0012. Full sibling relationships were defined by having an estimated kinship coefficient between 0.18 – 0.35 and IBS0 greater than or equal to 0.0012. Sibling relationships were used to exclude one of every pair of mothers who were classified as siblings, resulting in a subset of unrelated mothers (paired with their offspring). 
Supplementary information S3. Genotyping, quality control and imputation.
ALSPAC: Genotyping, quality control (QC) and imputation procedures were performed centrally by ALSPAC and described elsewhere (https://proposals.epi.bristol.ac.uk/alspac_omics_data_catalogue.html#). Briefly, ALSPAC mothers, fathers and children were genotyped using Illumina human660W-quad, Illumina HumanCoreExome array and Illumina HumanHap550 quad chips respectively. Standard QC processes were applied to the genotype data; sample exclusions were made based on incorrect gender assignment, minimal or excessive heterozygosity, disproportionate levels of individual missingness, or insufficient sample replication and SNPs were removed if the minor allele frequency (MAF) was <1%, the call rate was <95% or had evidence of violations in Hardy-Weinberg equilibrium (HWE) (P<5.7×10-7). Population stratification was evaluated using multidimensional scaling analysis, and the children were then compared to HapMap II (release 22) reference populations, and the parents were compared to 1000 Genomes phase 3 reference populations. All participants with non-European ancestry were removed centrally. For our primary analyses, we used genotype data for both the mother and child that were imputed to the Haplotype Reference Consortium (HRC) v1.1 imputation reference panel. The paternal genotype data has only been imputed using the 1000 Genomes reference panel. Therefore, for the secondary analysis using genotyped trios, we used paternal, maternal and offspring genotype data that was imputed to the 1000 Genomes reference panel for consistency. 
BiB: This study used BiB genotype data that had genotyping, QC and imputation procedures were performed centrally. Approximately half of the participants (~45% of the offspring) within BiB are of South Asian (predominately Pakistani) descent (~45% of the offspring), and the other half are of European descent based on self-report information and confirmed by genetic PCs performed centrally by BiB. Genotyping was performed in two different batches based on ethnicity (European and South Asian) using two different arrays; the Illumina HumanCoreExome microarray and Infinium Global Screening Array (GSA). The QC procedure involved excluding SNPs based on call rate<95%, MAF<1%, having evidence for violations of HWE (P>1×10-6) or were palindromic. Genotype data was imputed to the HRC v1.1 reference panel. For this study we only included individuals of European descent. Mothers, fathers and offspring genetic data were all processed in the same way. 
MoBa: Genotyping was conducted through multiple research initiatives and managed by the Norwegian Institute of Public Health (NIPH). MoBa genetic data used in this study was QCed and imputed following the MoBaPsychGen pipeline. In summary, genotype data from various research projects were used to generate this dataset; a summary of the different genotyping batches along with their chips is available in the mobagen repository maintained by NIPH (https://github.com/folkehelseinstituttet/mobagen/wiki/MoBaGenetics1.5#individual-datasets). 
QC procedures included harmonizing genotype data, identifying core subpopulations (European, Asian, African), QC of genotype data within each subpopulation, merging of batches by genotyping array and then performing a second QC on the merged genotype array datasets (see Corfield et al for further details). Standard QC exclusions were applied, including removing SNPs or individuals with genotype call rate (<98%), MAF (<0.5%), HWE violations (P<1×10-6), heterozygosity >three standard deviations from the mean of all individuals or discordant sex. Principal component analysis (PCA) was performed with 1000 Genomes reference populations to identify individuals belonging to the three subpopulations; only individuals clustering with the Northern Europeans from Utah (CEU) population of the 1000 Genomes reference panel were included in the current analyses. Relatedness checks were performed using KING v2.2.5, whereby the genetic data was used to confirm reported relationships from the MoBa questionnaires and the MBRN, and infer unreported relationships. Genotype data was subsequently phased with SHAPEIT2 and duoHMM using the HRC v1.1 reference panel, and imputed with IMPUTE4. Imputed dosage data was converted to best-guess, hard-call genotype data using a certainty threshold 0.7 and data was QCed again removing SNPs with imputation quality score≤0.8 amongst other criteria. The imputation batches were merged keeping only overlapping SNPs passing post-imputation QC in all imputation batches. SNP extraction and allelic score calculations were performed using PLINK-based workflows. 
UKB: Genetic data was genotyped using the Applied Biosystems UK BiLEVE Axiom Array by Affymetrix (now Thermo Fisher Scientific). QC was performed centrally by the UKB and included the removal of variants that failed QC in more than one batch, had a greater than 5% overall missing rate, and had a MAF of less than 0.0001. Samples were removed if they were outliers based on missingness rate or heterozygosity. Genotype data was imputed to a combination of the HRC v1.1 and 1000 Genomes reference panel.
Supplementary information S4. Description of anthropometric trait measurement. 
ALSPAC: Standing height (without shoes) was measured to the last complete mm using the Harpenden Stadiometer (Holtain Ltd.). Weight was measured to the nearest 0.1kg using the Tanita Body Fat Analyser (Model TBF 305). 
BiB: Standing height (without shoes) was measured to the last complete mm using a portable stadiometer (Holtain Ltd, Crosswell, UK). Weight (free from heavy clothing) was measured to the nearest 0.1 kg on a Tanita weighing scale (Tanita, model BC 418 MA, Tokyo, Japan).
MoBa: Anthropometric measurements of the children were carried out by hospitals at birth and during routine visits in the primary health care system by trained nurses at 6 weeks, at 3, 6 and 8 months, and at 1, 1.5, 2, 3, 5, 7 and 8 years of age. Parents later transcribed these measurements to questionnaires.
UKB: At the baseline questionnaire, participants were asked “When you were 10 years old, compared to average would you describe yourself as thinner, plumper, or about average?” and “When you were 10 years old, compared to average would you describe yourself as shorter, taller, or about average?". The responses were used as categorical variable proxies for mid-childhood BMI and height respectively. 

