A Selection of GO biological processes terms. GE genes. (1w vs 4w; TFCs-CpCs)
cell adhesion ! !
septate junction assembly Cell adhesion

zonula adherens assembly ‘ ‘

glial cell migration
border follicle cell migration
hemocyte migration Cell migration
positive regulation of cell migration ‘ ‘
positive regulation of border follicle cell migration
apical protein localization Cell polarity
actin cytoskeleton organization ‘
acum{mamemorgamz‘amon Cytoskeleton
ilopodium assembly
actin crosslink formation ‘

Term

sarcomere organization

myofibril assembly

muscle contraction

muscle system process

muscle cell cellular homeostasis
muscel cell development

muscle structure development

muscle organ development

synaptic target recognition

motor neuron axon guidance

positive regulation of neuroblast proliferation
neuromuscular synaptic transmission
axon guidance

postsynaptic membrane organization Neural signalling/
photoreceptor cell axon guidance

nervous system development development
glial cell development
neuromuscular junction development
synaptic target attraction
neuropeptide signalling pathway
regulation of synaptic transmission, cholinergic P=0.01
I

0 2

Muscle

4 6
abs_logPValue

B DNA MSP300 DNA

Fig. S1
Even-Ros et al.



Supplementary Figure 1: GO Biological Processes terms of genes expressed differentially
during TFC-CpC ageing. Validation of genes identified in the GE analyses of TFCs-CpCs. (A)
Representation of a selection of terms identified after the GO-biological processes terms
analysis of genes with differential GE during TFC-CpC ageing. (B) Control germarium stained
with anti-MSP300 (green) and the DNA dye Hoechst (blue). MSP300 is expressed in TFCs and
CpCs. The images are a maximum projection of several z-sections across ~6 microns. (C)
mbl>tau::GFP germarium stained with Rhodamine-Phalloidin (red), anti-GFP (green) and
Hoechst (blue). This mbl-Gal4 line is expressed in CpCs (yellow dotted line). Scale bar: 10um.

Related to Figure 1 and Supplementary Data 1.
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Supplementary Figure 2: GO Biological Processes terms of genes showing AS changes during
TFC-CpC ageing. Genes belonging to signalling pathways associated with alternatively
spliced genes during ageing. (A) Representation of a selection of the terms identified after a
GO-biological processes terms analysis of AS genes during TFC-CpC ageing. (B) List of all genes
showing AS changes in TFCs-CpCs and that belong to any of the 9 KEGG pathways listed in Fig
2E. Gene names in red also present changes in GE. (C) Distribution of log2 fold change values
of genes with differential AS (DAS) and control genes without. (D) Cumulative Distribution
Function (CDF) of the genes in the DAS and Control categories. P value of Wilcoxon signed-

rank test is shown (****: P<0.0001). Related to Figure 2 and Supplementary Data 1.
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Supplementary Figure 3: GO Biological Processes terms of genes expressed differentially or
showing AS changes during EC ageing. (A) Workflow undertaken to isolate ECs for GE and AS
analyses. Germaria expressing mCD8::GFP under the control of the ptc-LexA line in ECs were
used to sort cells expressing GFP followed by pico-profiling and RNA-seq. (B, C)
Representation of the identified terms after a GO-biological processes terms analysis of genes
with differential GE (B) and AS (C) changes during EC ageing. NMJ: neuromuscular junction;
FGFR: fibroblast growth factor receptor; EFGR: epidermal growth factor receptor. (D) List of
all genes showing AS changes and that belong to any of the 9 signalling pathways listed in Fig
3e. None of them showed changes in GE. (E) Distribution of log2 fold change values of genes
with differential AS (DAS) and control genes without. (F) Cumulative Distribution Function
(CDF) of the genes in the DAS and Control categories. P value of Wilcoxon signed-rank test

was >0.05. Related to Figure 3 and Supplementary Data 2.
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Supplementary Figure 4: Sashimi plots of the alternative splicing (intron retention) event in
Smul during ageing of TFCs-CpCs and ECs samples. RNA-seq data tracks derived from 1w-
and 4w-old samples are shown, with arcs representing splice junctions between exons 5 and
6. X axis refers to genomic coordinates. Y axis refers to number of mapped reads. Numbers
across the arcs indicate the number of reads mapped to the junction. Exon numbers

correspond to those in Fig. 4. Related to Figure 4.
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Supplementary Figure 5: Smul is required in niche cells for GSC maintenance. (A) Scheme of
the cell types in which the babl-, hh- and ptc-Gal4 lines are expressed. Colour code for the
number of GSCs found in germaria. (A’-A’"’) Examples of germaria containing 2, 1 or 0 GSCs,
respectively. Orange dotted lines outline the CpC cluster. (B) Quantification of GSC numbers
and percentage of germaria containing 2 or 3-4 GSCs in control and in bab1*>Smul RNAi +
dicer experimental germaria. Flies were grown at 18°C and, upon eclosion, kept at 29°C for
one week prior to dissection. (C, D) Quantification of GSC numbers and percentage of
germaria containing 2 or 3-4 GSCs in control and in hh*>Smul RNAi experimental germaria.
Flies were grown at 18°C and, upon eclosion, kept at 29°C for one (C) or two (D) weeks prior
to dissection. (E-G) Quantification of GSC numbers and percentage of germaria containing 0,
1, 2 or 3-4 GSCs in control and in ptc*>Smul RNAi experimental germaria. Flies were grown at
18°C and, upon eclosion, kept at 29°C for one (E) or two (F) weeks prior to dissection. (G) Flies
were grown at 18°C and, upon eclosion, kept at 29°C for one week and returned to 18°C for
one week prior to dissection. Error bars indicate SEM. Numbers in the columns denote the
sample size per genotype (n). P values of two-tailed, unpaired t-tests considered statistically
significant between different genotypes are shown (*: P<0.05, ****. P<0.0001). Scale bar:

10um. Related to Figure 5.
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Supplementary Figure 6: Smul controls EC proliferation in adult germaria. (A) Number of
CpCs per germarium in control and bab1¥>Smul RNAi experimental germaria grown at 18°C
and, upon eclosion, kept at 29°C for one week prior to dissection. (B) Number of ECs per
germarium in control and ptc*>Smul RNAi experimental germaria grown at 18°C and, upon
eclosion, kept at 29°C for two weeks prior to dissection. (C) The average cell volume of Smul
RNAI ECs is larger than that of control cells. Data correspond to 1005 cells from 37 germaria
(controls) and 410 ECs from 12 germaria (experimental). (D) Quantification of GSC numbers
and percentage of germaria containing 1, 2 or 3-4 GSCs in control and in ptcl1¥>Smul
DP01419 (Smul overexpression) experimental germaria. Flies were grown at 18°C and, upon
eclosion, kept at 29°C for two weeks prior to dissection. Error bars indicate SEM. P values of
two-tailed, unpaired t-tests considered statistically significant between different genotypes

are shown (*: P<0.05, **: P<0.005, ****: P<0.0001). Related to Figure 5.
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Supplementary Figure 7: GO Biological Processes terms of genes expressed differentially or
showing AS changes upon Smul RNAI. (A, B) Representation of the identified terms after a
GO-biological processes terms analysis of genes with differential GE (A) and AS (B) changes
upon Smul RNAi. NMJ: neuromuscular junction. (C) List of all genes showing AS changes and
that belong to any of the 2 signalling pathways listed in Fig 6e. None of them showed changes
in GE. (D) Distribution of log2 fold change values of genes with differential AS (DAS) and
control genes without. (E) Cumulative Distribution Function (CDF) of the genes in the DAS and
Control categories. P value of Wilcoxon signed-rank test was >0.05. Related to Figure 6 and

Supplementary Data 6.
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Supplementary Figure 8: Sashimi plots of the alternative splicing (exon skipping) events in
Fas2 during ageing of TFCs-CpCs samples. RNA-seq data tracks derived from 1w- and 4w-old
samples are shown, with arcs representing splice junctions of exons 3-4-5 or 11-12a-13. X axis
refers to genomic coordinates. Y axis refers to number of mapped reads. Numbers across the
arcs indicate the number of reads mapped to the junction. Exon numbers correspond to

those in Fig. 7. Related to Figure 7.
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Supplementary Figure 9: Polarized distribution of a-Spec and DIg in CpCs. (A, C) Control
germaria showing the distribution of a-Spectrin (A) and Discs large (C). Panels (A", A", C”,
C'”’) are false-coloured images representing a-Spec and Dlg signal intensity, respectively. (B,
D) Quantification of a-Spec (B) and Dlg (D) fluorescence intensity of CpC-CpC and CpC-GSC
contacts in control and hh®*>Smul RNAi CpCs (grown at 18°C and placed at 29°C for two
weeks upon eclosion). (E) Quantification of Fas2 (1D4) fluorescence intensity of CpC-CpC
contacts in control and hh®*>Fas2tP1462 CpCs (grown at 18°C and placed at 29°C for two weeks
upon eclosion). 1D4 signal is represented as the ratio between the CpC-CpC fluorescent
intensity and the average signal from follicle cell membranes from the same germarium.
White dotted lines outline CpC clusters. Error bars indicate SEM. Data in (B, D) correspond to
159<measurements<327 obtained from 37<contacts<76 in 16<germaria<38. Data in (E)
correspond to 447 (control)<measurements<532 (exp.) obtained from 57 (exp.)<CpC-CpC
contacts<69 (control) in 17 (exp.)<germaria<19 (control). P values of two-tailed, unpaired t-
tests considered statistically significant between different genotypes are shown (**: P<0.005,

***. P<0.0005, ****: P<0.0001). Asterisks: GSCs. Scale bar: 10um. Related to Figure 7.





