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Supplementary Figure 2. Chromosomal locations of the top 10% of 50kb windows that gain (red) or lose (blue) H3K9me2

enrichment during aging for males and females. Pericentromeric regions are indicated by the red portion of the line beneath each
chromosome.
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A. XX female old vs. young

B. XY male old vs. young
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Supplementary Figure 4. Volcano plots marking the top 20
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Supplementary Figure 5. Expression values of all genes, averaged across replicates, of young and old males and females by chromosome
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replicates. Significance values are calculated using the Wilcoxon test.
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Supplementary Figure 7. Expression values of genes located in the top 10% of 50kb windows that either gain or lose H3K9me2 during
aging in males and females. Significance values are calculated using the Wilcoxon test.
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Supplementary Figure 8. Overlap of the top 1000 differentially expressed genes during aging, normalized across replicates, for various
combinations of the 5 sex chromosome karyotypes examined.



A. CanS Male GO enrichment during aging
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. XO male GO enrichment during aging

—_—

pr— o P o | [ e St feee]
[ Py s pcess e s wocss o
oo | [ e Err o o - e e - sz BT
e e i S R o E— pne e cewals s s sonpa e e sl e vt
amise | | e 2 ” pesess L s e Ja seciprs
e o
o s e el e argeorrien | [ | [ e e [ B e e ) e s | | S i e | [ e e o e
L [ — e e i e || el [ s O e I R I P I s ol Eoasond o b s et
o s prnse inee prense | | i fen . s
e s -
e T e [ ke, Tk || | pendnesy | [aae®) | rneemiann o e pres s WETE=TTEY prs o] | oo | [ i ety
resprse T = e || retied g conpand e oot g npard i Compound i ke e escomisce Geraia | oot nestac
o her i e || i i et filien feliie [iert i e o Lot et [t : e i [
C prisse ” ers s ; poinee ocses e
rEr—— e szt R g [ s - e s
o] [Freere g i || ey oo oo pl el i e i oo e EEE [ i s
b | | e s et i e et s oo s [ o pry pliia
—
o [
oo e >
scmatnic pspze [ veris osmbeic e
L ey e A
i i fissen e =T
e o = o e ML
meprosae || moptorras || mvarovhus ksl e || "o T
e o e v X rrree ol B
. oo | [t | bt [ ot
[ ot
[ e
W e
pinse
. XXY female GO enrichment during aging
biclogical_process
celluar multicelular
metabolic single-organism developmental cellular component response immune system el
process process organization 1o stimulus process e
o biogenesis L
nitrogen
arganic substance p— e single-organism cellular single-organism anatomical cellular celular response response
metabolic ocene etibol metabolic metabolic developmentl structure protein folding component response to abiotic to external system process
process s ocess process process process development organization to stimulus. stimulus. stimulus.
cellular \ y/
carbohydrate organanitragen
macromolecule organic substance nitrogen response
oxidation-reduction organelle response neurolagical
metabolic catabolic compound cuticle development protein refolding to temperature
metabolic metabolic process organization 1o stress system process
e process process i metabolic stimulus
P process
cellular
carbohydrate arganonitiogen
amino sugar v arminoglycan ‘macromoleculs o o lular modiied cellular
derivtive compound chitin-based chiomasome response
metabolic metabolic catabolic amide metabolic amino acid response sensory perception
catabolic catabolic cuticle development organization 1o heat
process e process process oo metabolic 1o stress
i L process
glucosamine-containing
aminaglycan sulr compaund polytene cellular sensory perception
compound peptide metabolic response
o catabolic rocese metabalic chromasome response o of chernical
eens process process ufing to heat stimulus.

chitin metabolic
process

glutathions
metabolic
process

heat shock-mediated

chromosome
pufiing

defense response
to Grarr-negative
bacterium

defense response
1o fungus

Supplementary Figure 9



XYY male GO enrichment during aging
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Supplementary Figure 9. GO category enrichment of genes differentially expressed during aging in wild-type Canton-S males (A.) and
Canton-S females (B.), and XO males (C.), XXY females (D.), and XYY males (E.). Genes were ranked by their fold change in expression,
averaged across replicates, regardless of direction, and submitted to Gorilla (Eden et al. 2009)} for GO category enrichment analysis.
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C.  XO male GO enrichment during aging

D. XXY female GO enrichment during aging
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E. XYY male GO enrichment during aging
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Supplementary Figure 10. TreeMap view using Revigo (Supek et al. 2011) of enriched GO terms during aging in wild-type Canton-S
males (A.) and Canton-S females (B.), and XO males (C.), XXY females (D.), and XYY males (E.). Each rectangle is a single cluster
representative. The representatives are joined into ‘superclusters’ of loosely related terms, visualized in different colors. Size of each
rectangle reflects the P value of that GO term.
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Supplementary Figure 11. Lamin-associated genes in the brain are mis-expressed during aging. Genes are classified as lamin-associated
if their promoter (distal TSSs) overlaps with lamin-associated domains in central brain (from Pindyurin et al. 2018 ). (***p<10-,
Wilcoxon test).
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Supplementary Figure 12. Number of repeats that show a significant increase (red) or decrease (blue) in expression during aging as a
fraction of all repeats from the FlyBase consensus repeat library, with significance estimated using standard errors from replicate datasets.
Significance is calculated using Fisher’s exact test, with red stars indicating significance for repeats that increase in expression, and blue
stars indicating significance for repeats that decrease in expression during aging. We also show the estimates of the total fraction of RNA-
seq reads that map to the FlyBase consensus repeat library, with error bars calculated from replicate datasets, for young and old samples

from each of the 5 karyotypes.
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Supplementary Figure 13. Male vs. female genomic coverage of de novo assembled repeats, with putatively Y-linked repeats
indicated in blue and purple as those with male-specific or highly male-biased genomic coverage patterns (taken from Brown et
al. 2020).
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Supplementary Figure 14. Number of putative Y-linked repeats that show a significant increase (red) or decrease (blue) in expression
during aging as a fraction of all repeats from a male-specific repeat library (see Figure S12), with significance estimated using standard
errors from replicate datasets. Significance is calculated using Fisher’s exact test, with red stars indicating significance for repeats that
increase in expression, and blue stars indicating significance for repeats that decrease in expression during aging. We also show the
estimates of the total fraction of RNA-seq reads that map to the Y-specific consensus repeat library, with error bars calculated from
replicate datasets, for young and old samples from each of the 5 karyotypes.
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Supplementary Figure
15. Expression values
of all genes,
normalized across
replicates, of young
and old XO males, XXY
females, and XYY
males by chromosome
location, as annotated
in the Release 6 of the
D. melanogaster
genome. Significance
values are calculated
using the Wilcoxon
test.
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Supplementary Figure 16. Genomic coverage across the rDNA locus for flies with different sex chromosome karyotypes. Coverage is
normalized to autosomes, to roughly infer rDNA copy number. The numbers show median coverage across the rDNA locus.
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Supplementary Figure 18. Estimates of H3K9me2 signal for the
FlyBase consensus library for all replicates for all karyotypes.
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Supplementary Figure 19. Estimates of expression values for the FlyBase consensus library for all replicates for all karyotypes.



Supplementary Table 1. Average estimation, across all replicates, of the fraction of all RNA-
seq reads that are derived from the FlyBase consensus repeat library, as well as the fold
change in repetitive content during aging.

Wild-type male | Wild-type female| XO male | XXY female|XYY male
young 1.61 2.04 1.57 1.54 2.21
old 5.76 4.56 1.87 4.80 3.33
fold change 3.57 2.23 1.19 3.12 1.51

Supplementary Table 2. Average estimation, across all replicates, of the fraction of all RNA-seq
reads that are derived from the putative Y-linked consensus repeat library, as well as the fold
change in repetitive content during aging.

Wild-type male | XXY Female | XYY Male
young 0.00 0.06 0.14
old 0.03 0.07 0.21
fold change 9.12 1.17 1.48




Additional Supplementary Files (as Spreadsheet-based Tables)

Supplementary Table 3. Gene expression changes during aging. A. Expression changes during aging in XX females. B. Expression
changes during aging in XY males. C. Expression changes during aging in X0 males. D. Expression changes during aging in XXY
females. F. Expression changes during aging in XYY males.

Supplementary Table 4. Enriched GO categories of genes that significantly changed expression changes during aging. A. Enriched
GO categories in XX females. B. Enriched GO categories in XY males. C. Enriched GO categories in X0 males. D. Enriched GO
categories in XXY females. F. Enriched GO categories in XYY males.



