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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:
- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Population characteristics

Recruitment

Ethics oversight

Summary statistics data of C-GWAS and MinGWAS, full FUMA results in 253 loci, visualized regional-PVE of 253 lead SNPs, and reconstructed average facial images
using 3D graph auto-encoder for 23 traits in face PRS profiles are available at https://doi.org/ 10.6084/m9.figshare.26360206. Single-trait summary statistics of
meta-analyses GWAS for the European discovery phase data generated in this study are available at https://doi.org/10.5281/zenodo.13730680. GWAS summary
statistics for the East Asian replication phase data are available at https://www.biosino.org/node/project/detail/OEP00002283. The ChIP-seq data of CNCC are
available in the Gene Expression Omnibus with accession number GSE70751 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE70751). The regulation
region annotation data in embryonic craniofacial tissues are available in the Gene Expression Omnibus with accession number GSE97752 (https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE97752). The regulation region annotation data in other general cell types are available in the Roadmap
Epigenomics Project (https://egg2.wustl.edu/roadmap/web_portal/chr_state_learning.html#core_15state). The regulatory network of CNCC is available at https://
github.com/AMSSwanglab/hReg-CNCC. The 1000 Genomes Project phase 3 data are available at https://www.internationalgenome.org/category/phase-3. Other
statistical data for generating figures in this study are provided in the Supplementary Information and Supplementary Data. Individual-level data used in this study
have different data accessibility conditions based on the cohorts’ informed consent. For ALSPAC, data access can be granted via an approved application (http://
www.bristol.ac.uk/alspac/researchers/access/) according to defined regulations (https://www.bristol.ac.uk/media-library/sites/alspac/documents/researchers/data-
access/ALSPAC_Access_Policy.pdf) including on the time frame of response and access, and queries can be sent to the ALSPAC data team (alspac-
data@bristol.ac.uk) and the ALSPAC Executive team (alspac-exec@bristol.ac.uk). For TwinsUK, data accessed can be requested by submitting a formal Data Access
Application (http://twinsuk.ac.uk/resources-for-researchers/access-our-data/) according to defined regulations (https://twinsuk.ac.uk/resources-for-researchers/
our-data/) including on the time frame of response and access, and queries can be sent to the data access and collaboration manager Victoria Vazquez, at King’s
College London (Victoria.vazquez@kcl.ac.uk). For RS and the two US datasets (US-P and US-I), informed consent does not allow sharing individual-level data, unless
as part of direct collaborations with the cohort owners. For RS, collaboration requests can be directed to Frank J.A. van Rooij at Erasmus MC
(f.vanrooij@erasmusmc.nl), for US-P to Mark Shriver at Pennsylvania State University (mds17@psu.edu), and for US-I to Susan Walsh at Indiana University
Indianapolis (walshsus@iu.edu); responses to collaboration requests will be answered in a timely fashion, typically one calendar month.

No sex- or gender-based analyses were conducted.

The discovery phase of meta-analysis GWAS included 11,662 individuals of European descent. The replication analysis
included GWAS summary statistics of 9,674 East Asian individuals.

The discovery phase of meta-analysis GWAS included five cohorts from the Netherlands (RS), the United Kingdom (TwinsUK
and ALSPAC) and the United States (US-P and US-I). Their characteristics were detailed in Supplementary Table 1. The
replication analysis included meta-analysis GWAS summary statistics of three cohorts from China. Their characteristics were
detailed in Zhang et al. (DOI: 10.1038/s41588-022-01038-7)

Details of the recruitment of the Rotterdam Study, the TwinsUK study and AlSPAC were provided in Methods section. The
recruitment of the US-P study and the US-I study are detailed in White et al. (DOI: 10.1038/s41588-020-00741-7). The
recruitment of the three cohorts from China (NSPT, NHC and TZL) are detailed in Zhang et al. (DOI: 10.1038/
s41588-022-01038-7).

The Rotterdam Study has been approved by the Medical Ethics Committee of the Erasmus MC and by the Dutch Ministry of
Health, Welfare and Sport. The Rotterdam Study has been entered into the Netherlands National Trial Register and into the
WHO International Clinical Trials Registry Platform and under shared catalogue number NTR6831. All participants provided
written informed consent to participate in the study and to have their information obtained from treating physicians.

All participants of the the TwinsUK study provided fully informed consent under a protocol reviewed by the St. Thomas’
Hospital Local Research Ethics Committee.

Ethical approval for the ALSPAC was obtained from the ALSPAC Ethics and Law Committee and the Local Research Ethics
Committees. Informed consent for the use of data collected via questionnaires and clinics was obtained from participants
following the recommendations of the ALSPAC Ethics and Law Committee at the time. Consent for biological samples has
been collected in accordance with the Human Tissue Act (2004).

For the two US cohorts from Pennsylvania (US-P) and Indiana (US-I), institutional review board approval was obtained at each
recruitment site of US-P and US-I, and all participants gave their written informed consent before participation. For the US-P
sample, the following local ethics approvals were obtained: Urbana-Champaign, IL (PSU IRB 13103); New York, NY (PSU IRB
45727); Cincinnati, OH (UC IRB 2015-3073); Twinsburg, OH (PSU IRB 2503); State College, PA (PSU IRB 44929 and 4320);
Austin, TX (PSU IRB 44929); and San Antonio, TX (PSU IRB 1278). For the US-I sample, the following local ethics approvals
were obtained: Indianapolis, IN and Twinsburg, OH (IUPUI IRB 1409306349).

For the three cohorts from China, all participants provided written informed consent, and all study protocols were approved




