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Supplementary Fig. 1. Organ masses in postnatal day 15 (P15) male and female
offspring raised by mothers fed on diets with low fat and high fat during lactation,
related to Figure 1.

(a) Organ masses in subcutaneous fat (SUB), mesenteric fat (MWAT), brown adipose tissue
(BAT), brain, heart, lungs, liver, pancreas, spleen, kidneys, testes, stomach, intestine, caecum
and colon in male P15 offspring.

(b) Organ masses in subcutaneous fat (SUB), mesenteric fat (MWAT), brown adipose tissue
(BAT), brain, heart, lungs, liver, pancreas, spleen, kidneys, stomach, intestine, caecum and
colon in female P15 offspring. Values are meanst s.d. p value by one-way ANOVA. *
represents p < 0.05, ** represents p < 0.01. ns represents no significance between
comparisons. Sample sizes for male and female offspring raised by mother fed LFD were 9,

those fed LFD were 5. Source data are provided as a Source Data file.
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Supplementary Fig. 2. A comprehensive map of mouse hypothalamus at P15, related to
Figure 2.

(a) QC matrices of the single nucleus transcriptomics analysis. Histograms of the distribution
of the UMIs per cell, gene number per cell and mitochondrial percentage per cell.

(b) Uniform Manifold Approximation and Projections (UMAPSs) showing the results after batch
correction, colored by sample ID, batch, sex and experimental groups.

(c) Barplot of the cell proportions of key lineages from each individual (indicated as mouse
samplelD).

(d) Differential abundance analysis (DAseq) shows the enrichment of abundance of cells from
the full dataset when compares fHFD vs mHFD, fLFD vs mLFD, mHFD vs mLFD and fHFD vs
fLFD. Colored dots represent the enrichment of abundance in different groups.

(e) Dotplot of the top/bottom 5 DEGs ordered by Log2 fold change (Log2FC) between the
comparisons of fHFD vs fLFD, mHFD vs mLFD, mLFD vs fLFD and mHFD vs fHFD in neuron
and astrocytes. p value was adjusted by Bonferroni correction.

(f) Comparison of the single nuclei captured in our study to previously published study by

projecting our dataset (this study, light blue) onto the HypoMap dataset (Steuernagel et al,
light grey).
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Supplementary Fig. 3. Heterogeneity of the neuronal subpopulations, related to Figure3.
(a) UMAPs of the hypothalamic regions by different colors. Cells that not assigned to any
specific region were coloured in gray.

(b) Barplot of the cell proportions of neuronal subpopulations from fHFD, fLFD, mHFD and
mLFD groups.

(c) Dot plots of the expression of canonical neuropeptide and neurotransmitter genes in
neuronal subpopulations.

(d) Differential abundance analysis (DAseq) shows the enrichment of abundance of cells from
different neuronal subpopulations when compares fLFD vs mLFD, mHFD vs mLFD and fHFD
vs fLFD. Colored dots represent the enrichment of abundance in different groups. (Red —
mHFD; Blue — mLFD)
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Supplementary Fig. 4. Heterogeneity of AgRP/Npy and POMC neurons, related to Figure
4,

(a) Heatmap of top 10 differentially expressed genes in each AgRP subcluster.

(b) Violin plots of the expression of Agrp and Npy in each AgRP subcluster.

(c) Lepr and Agrp co-expression is shown on UMAP of AgRP subclusters. Red colour
represents the expression of Agrp and Lepr for blue, blended colour in pink to purple as well
as pink represents the co-expression of two genes. Grey represents for no expression.

(d) Avp and Rorb co-expression is shown on UMAP of neuronal subclusters. Red colour
represents the expression of Rorb and Avp for blue, blended colour in pink to purple as well
as pink represents the co-expression of two genes. Grey represents for no expression.

(e) UMAP of canonical marker genes for POMC neurons (Pomc) on the of neuronal
subclusters.

(F) Unsupervised clustering of extracted POMC neurons identified 3 distinct subtypes and
barplot shows the composition of POMC subclusters from fHFD, fLFD, mHFD and mLFD
groups.

(g) Heatmap of the top 10 differentially expressed genes in each POMC subcluster.

(h) Violin plots of the expression of Pomc, Xist and Brd1 genes in four groups in POMC
neurons. * represents P < 0.05 for Wilcoxon test.

(i) Dotplot of the top/bottom 5 DEGs ordered by Log2FC between the comparisons of fHFD
vs fLFD, mHFD vs mLFD, mLFD vs fLFD and mHFD vs fHFD in key neuronal subpopulations.

p value was adjusted by Bonferroni correction.
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Supplementary Fig. 5. Heterogeneity of non-neuronal subclusters, related to Figure 5.
(a) Expressions of canonical astrocyte marker genes Nstr, Sic7a10 and Gfap on UMAP.

(b) Unsupervised clustering of extracted tanycytic and ependymal cells identified 3 distinct
subtypes and the expression of canonical marker genes Dnah12, Ccdc153 (Ependymal), Fzrb,
Vcan (tanycytes a+b1) and Col25a1, Scn7a (tanycytes b2) on UMAP.

(c) Heatmap of the top 10 differentially expressed genes in each tanycytic and ependymal

subcluster.
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Supplementary Fig. 6. Cell-cell interaction on the mouse P15 hypothalamus atlas,
related to Figure 6.

(a) Overall interactive signaling changes on all the key lineages and neuron subpopulations
indicating that astrocytes are the key hotspot of the interactions with AQRP neurons between
mHFD and fHFD groups.

(b) & (c) Overall interactive signaling changes on key neuronal subpopulations and top scoring
non-neuronal populations between (b) mHFD and mLFD groups as well as between (¢) fHFD
and fLFD groups.

(d) The identified key pathways of the interactive signaling between mHFD and mLFD groups.
(e) & (f) The identified key up-regulated and down-regulated signaling ligand-receptor pairs
between the interactions of AQRP neurons and astrocytes in mHFD and mLFD groups.

(g) The identified key pathways of the interactive signaling between fHFD and fLFD groups.
(h) & (i) The identified key up-regulated and down-regulated signaling ligand-receptor pairs
between the interactions of AQRP neurons and astrocytes in fHFD and fLFD groups.

(j) Normalized cell counts of colocalization of Npy+ (represents AgRP/Npy neurons) and
S100B+ (to stain astrocytes), normalization calculated by Npy+S100B+/DAPI+ cells.
Biologically independent animals for fHFD group were 5, for fLFD group were 5, for mHFD
group were 5, for mLFD group were 4. p value by two-sided Student’s t-test. Values are means

+s.d. ns represents no significance between comparisons. Source data are provided as a

Source Data file.



