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Fig. 4 | Neuroanatomical location and transcriptional similarity of brain cell types enriching for
BMI GWAS variants

a, Sagittal mouse brain view showing the 22 enriched cell types. The first two letters in each cell type
label denote the developmental compartment (ME, mesencephalon; DE, diencephalon; TE,

telencephalon), letters three to five denote the neurotransmitter type (INH, inhibitory; GLU,
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glutamatergic) and the numerical suffix represents an arbitrary number assigned to the given cell type. b,
Circular dendrogram showing the similarity of all Mouse Nervous System dataset cell type expression
specificity (ES,) values. Dendrogram edges colored by taxonomy described in Zeisel et al. (2018).
Expectedly, the cell types clustered according to their neuroanatomical origin. For clarity only the labels

of the 22 BMI GWAS enriched cell types are shown.
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Fig. 5 | Hypothalamic cell type enriching for BMI GWAS variants

a, BMI GWAS enrichments across 347 hypothalamic cell types derived from studies the arcuate nucleus
and median eminence complex, the ventromedial hypothalamus, the lateral hypothalamus, the preoptic
nucleus of the hypothalamus and the entire hypothalamus. The dendrogram (left) shows the similarity of
all hypothalamic cell types (Ward's hierarchical clustering on ES, values); neuronal and non-neuronal cell

types clustered together across studies. For each study, CELLEX and CELLECT were run individually,
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and subsequently all cell types were pooled and significance was determine based on Bonferroni
correction (P<0.05/347). Four cell types were significantly enriched, namely POA-NEUROG66 (top
marker Reln in ref. 3*) and POA-NEURO21 (top markers Cck and Ebf3 in ref. 3%) from the preoptic area
of the hypothalamus, ARCME-NEURO29 (top markers Sfl and Adcyapl in ref. '7) from the arcuate
nucleus and median eminence complex, and LHA-NEURO20 (top marker genes Ebf3 and Otb in ref. 32)
from the lateral hypothalamus. POA, preoptic area of the hypothalamus; LHA, lateral hypothalamus;
ARCME, arcuate nucleus and median eminence complex; S-LDSC, stratified-linkage disequilibrium

SCore regression.
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Fig. 6 | Expression specificity of the leptin- and serotonin receptors across BMI GWAS enriched
cell types

a, In the lipostatic model of obesity (originally defined by Kennedy (1953), circulating concentrations of
the leptin hormone signal the amount of energy stored in fat cells to the brain. The plot shows gene ES,
(y-axis) for each cell type (x-axis, ordered by increasing values of expression specificity, £S,) with BMI-

prioritized cell types highlighted. In our analysis, only two of the 22 BMI GWAS enriched cell types
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specifically expressed the leptin receptor (MEGLU2, periaqueductal grey; and HBGLU?2, nucleus of the
solitary tract). b, Seventeen of the 22 BMI GWAS enriched cell types specifically expressed the serotonin
(5-htr2c) receptor. The strongest enrichment was observed for DEGLUS, a glutamatergic cell type from

the anterior pretectal nucleus. ES,, expression specificity.
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