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Supp. Fig. 1: Cluster annotation. A. UMAP plots with originally identified (unannotated) cell
clusters colored by average module score (expression) of marker genes specific to the

different cell types/hippocampal regions. It is important to note that 2-5 marker genes are used

to classify different cell types, while the classification of the CA and DG regions is based on

27 and 38 marker genes, respectively (see also Supp. Table 2). Especially the InN2 cluster,




which will be discussed later in our manuscript as a cluster that may reflect a specific state of

adult neurogenesis, appears to show some expression of CA-specific genes. However, the

mean expression value of CA genes for the InN2 cluster is 0.14 when compared to clusters
ExN2, 3,4, 6,and 10, 12 (ranging from 0.33 to 0.46), which more clearly classify as CA. Thus,

the fact that the InN2 cluster expresses some CA genes would not suggest that adult

neurogenesis occurs in the CA region but rather indicate that the CA and DG marker gene

lists are not suitable to classify the INN2 cluster. Please also see the violin plots in panel C. B.

UMAP plots with cell clusters colored by annotated cell-type (top), sample (mouse) of origin

(middle) and sequencing batch (bottom). C. Violin plots showing normalized expression of

individual marker genes specific to the different cell types, after cell-type specific annotation

of clusters (ExN1-13: excitatory neurons; InN1-4: inhibitory neurons; ODC: oligodendrocytes;

OPC: oligodendrocyte precursor cells; AST: astrocytes; MGL: microglia).
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Supp. Fig. 2: A. Violin plots showing average module score (expression) of the top 10
computationally detected marker genes specific to each of the 13 different excitatory neuron
clusters (ExN1-13). B. Dotplot showing the top 5 significant GO biological process terms

enriched among the top 50 marker genes of the excitatory and inhibitory neuron clusters.
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Supp. Fig. 3: A. Violin plots showing normalized expression of the top marker gene specific
to each inhibitory neuron cluster in all cell-types (ExN1-13: excitatory neurons; InN1-4:

inhibitory neurons; ODC: oligodendrocytes; OPC: oligodendrocyte precursor cells; AST:



astrocytes; MGL: microglia). B. Violin plots showing normalized expression of the top marker
gene specific to each inhibitory neuron cluster (as above), in only the inhibitory clusters, further

split by experimental condition._C. Violin plots showing normalized expression of gene markers

used for canonical classification of inhibitory neuron subtypes.




Supplementary figure 4

A
3|||||||| |||I1|| |!|Pmm1s
TN T
IR |4 g
1671200990700 (0L | Losd/
EISSETYYYYYRYY NS INNENEICS
2||||I|||||I||I|||Zi°4
SINEEN Lol Ll Anot
Uai 19111202 | [ 44| [eise
S TEYEVY ST YSRUYED UNNETNI
Flaassdaddsanc Il IU Y YO Lol
S NN EEE SRS UNNE R
T4 1480, 108888 41 [ ] ][
:Il.m|||1|i.. L1 L9 [|zes
Tdbithi@lyy o PARRL AL [[rome
TR NENEEEE FEEEE SRS .
? 2010300C02Rik
1L9970999906°00 900994 P
Vol PR gy | ke
D T Tyt rrrTrrdl

Expression Level

Dottt IR g (e
:l Ll 11141!'11 | [
NN AR
FIRE b Ly e
EIREY SNV YAV SRR TN
(o 10112 AR R L4
Widl v ] lluli“"““
2 s L BTG
NEEEEEET e U Il
Ll [ 19 e
NEEENEY YRNENE S AR
110404l 14040 L4 ad]m
RN NN E AR SN
(TR S T
SIRERNT S ENES VNN
Lottt LRy [ [
LA Lt L

Supp. Fig. 4: A. Violin plots showing normalized expression of the top 20 differentially

upregulated genes in the InN2 cluster, as compared to the other inhibitory neuron clusters. B.

Violin plots showing normalized expression of the 17 genes comprising the Prdm16 regulon.
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Supp. Fig. 5: A. UMAP plot depicting the average module score (expression) of the top 50
genes differentially expressed between the ExN11 cluster and the mature DG excitatory
neuron cluster (ExN1). B. UMAP plot depicting the average module score (expression) of the
top 50 genes differentially expressed between the ExN11 cluster and the oligodendrocyte and

OPC clusters (ODC and OPC). C. UMAP plots depicting normalized expression of selected

marker genes for radial glia/limmature neurons/exercise-mediated neurogenesis.
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Supp. Fig. 6: Network plot with TFs and their respective requlon genes, specific to the InN2

and/or ExN11 cluster, indicating gene requlatory interactions between these two clusters

(Larger nodes represent genes/TFs that connect two or more regulon networks).
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ExN6: regulons with upregulated activity upon exercise
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Supp. Fig. 7: A. Dotplot showing the top (up to 5) significant GO biological process terms
enriched among genes making up the regulons with significant differential activity between
cells from exercise and control conditions, in specific clusters as indicated in Fig. 4(C). B
Violin plots showing average module score (expression) of regulons with significant differential

activity upon exercise, in the EXNG cluster.
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Supp. Fig. 8: Network plot with TFs and their respective regulon genes, specific to or showing
differential activity in ExXN6 upon exercise, indicating gene regulatory interactions in ExN6
cluster (Genes/TFs that are significantly deregulated upon exercise or are specifically
overexpressed in ExNG are represented bigger in size, while selected genes belonging to
these regulons which are deregulated in the same direction as the regulon TF are colored in

red or blue).



