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Figure S1. Additional information for scRNAseq experiments, related to Figure 1. A. 
Percentage of cells in each cell type from home cage (HC) or shock groups. B and C. Violin plot 
showing the UMI (B) and gene (C) distributions in each cell type. D. The number of clusters of 
sub-sampled habenula cells. E. Enriched gene ontology terms and fractions of all genes 
belonging to each term for major cell types. Only terms with adjusted p<0.1 were shown. GO 
Biological Process 2018, GO Molecular Function 2018, and GO Cellular Component 2018 were 
referenced. F, G. Representative images showing tissue punching of the habenula. H. 
Representative images from the Allen Brain Atlas (left 3 images) showing the expressions of 
peri-habenular marker genes and their expression levels in the UMAP (most right images). 
Based on the expressions of the peri-habenular markers, peri-habenula clusters (dotted line) 
were removed from downstream analysis.  

 



 



Figure S2. Additional information for scRNAseq experiments on neuronal cells, related to 
Figure 2. A. Percentage of cells in each cell type from home cage (HC) or shock groups. B and 
C. Violin plot showing the gene (B) and UMI (C) distributions in each cell type. D, E. Dot plot 
illustrating scaled expression levels (color) and the proportions of expressing cells (dot size) of 
GPCR (D) and neuropeptide (E) in each cluster.  

 

 

 



Figure S3. Additional information for scRNAseq experiments on neuronal cells, related to 
Figure 3. A. Enriched gene ontology terms and fractions of all genes belonging to each term in 
the MHb and LHb. Only terms with adjusted p<0.1 were shown. GO Biological Process 2018, 
GO Molecular Function 2018, and GO Cellular Component 2018 were referenced. B and C. Dot 
plot illustrating scaled expression levels (color) and the proportions of expressing cells (dot size) 
of transcription factors in MHb (B) and LHb (C) clusters. 33 (MHb) and 36 (LHb) TFs, top 
selective TFs regulating >80% of marker genes, were shown. 



 

Figure S4. Additional information for scRNAseq analysis on adult zebrafish habenula 
neurons, related to Figure 4. A. UMAP visualization of neuronal clusters of zebrafish habenula. 
B. Expression plots illustrating expression levels of marker genes for dorsal or ventral parts of 
zebrafish habenula. C. Dot plot illustrating scaled expression levels (color) and the proportions 
of expressing cells (dot size) of discriminative marker genes for clusters. D and E. Violin plot 
showing the gene (D) and UMI (E) distributions in each cell type. F. Proportion of zebrafish or 
mouse cells in each unaligned (Left) and aligned (Right) cluster.  

 



Figure S5. Additional information for HiPlex experiments, related to Figure 5. 
Representative FISH images of all 12 detected genes for the MHb (Left) and the LHb (Right). 
Scale bar: 100 µm. 



 

Figure S6. Additional information for slice physiology experiments, related to Figure 6. A. 
Membrane capacitance (Cm). t-test: t(25)=0.20, p=0.84.B. Membrane resistance  (Rm). t-test: 
t(25)=0.56, p=0.58. C. Access Resistance (Ra). t-test: t(25)=2.19, p=0.04.D. Tau. t-test: 
t(25)=0.66, p=0.51.E. Resting membrane potential (RMP). t-test: t(25)=0.36, p=0.72. F. Action 
potential (AP) threshold. t-test: t(24)=1.35, p=0.19. G. Action potential (AP) peak. t-test: 
t(24)=0.49, p=0.63. H. Action potential (AP) duration. t-test: t(24)=1.21, p=0.24. I. 
Afterhyperpolarization   (AHP)   duration.   t-test   with   Welch’s   correction   for   unequal 
variance: t(14.21)=2.18, p=0.046. J. Afterhyperpolarization (AHP) amplitude. t-test: t(18)=1.16, 
p=0.26.K. Rheobase. t-test: t(24)=0.80, p=0.43.L. Firing rate recorded in cell-attached mode: t-
test with Welch’s correction for unequal variance: t(11.84)=2.79, p=0.016.M. Example cell-
attached recordings from Cck- (Left) and Spon1- (Right) expressing cells.  

 

 

 

 



 

Figure S7. Additional information for IEG analysis, related to Figure  7. Scatter plots 
showing fold change (x-axis) and –log p value (y-axis) of 139 IEGs comparing foot shock and 
home cage groups at each transcriptional cluster. 



Table S1. List of habenula marker genes reported in Allen brain atlas, related to Figure 2. 



Table S2. RNAscope® probe information, Related to KEY RESOURCES TABLE. 


