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Figure S1: FACS strategiesfor isolation of highly enriched germ cell populations, related to Figure 1. (A)
Representative immunofluorescence images for tve-florted germ cells populations. (i) Pre-meiogtscinclude
spermatogonia positive for CD90.2 (green). (ii) bsis | includes spermatocytes | at leptonema/zygranand
pachynema/diplonema stages. Synaptonemal comp(8X&3P3) are labelled in gregyii2AX in red and DNA in blue
(DAPI). (iii) Meiotic Il cells represent a heteraggous population including spermatocytes Il in @etaphase and
diakinesis. Tubulin is labelled in green and DNAlne (DAPI). (iv) The spermiogenesis stage inciud®ind
spermatids and sperm. Legend: n, chromosome nupaiexell; ¢, number of chromatids per chromosorcaleSbar: 10
um. (B) Highly enriched sub-populations of primapesmatocytes. (i) Flow cytometry Hoechst Blue (U8380/50)
and Hoechst Red (UV355-670/30) plot after “in sioiot immunofluorescence with DMC1 and SYCP3. Geetiscare
differentiated by distinct DNA content: 4c, 2¢ andii) Re-gating of the 4c population displayitgee different cell
populations: +DMC1/+SYCP3, -DMC1/+SYCP3 and -DM@NCP3. (iii) Enrichment values for +DMC1/+SYCP3
and -DMC1/+SYCP3 sorted populations. (C) Isolatidhighly enriched round spermatids and sperm thinae-gating.
(i) Main FACS profile from whole testis, where pany gating is established for each germline pomnadii) Isolation
of round spermatids and sperm, where cells aratedgoased on how cells project a side shadow ¢siakter, SSC) and
a forward shadow (forward scatter, FS&tfaining highly enriched fractions of these pagiohs. (iii) Representative
images and enrichment values for round spermaf&3 and sperm fractions after re-gating. Legend:-R&und
spermatids, ES — elongated spermatids. (D) Iselatfeperm from caudate epididymis. (i) Represargatells obtained
from the caudate epididymis stained with DAPI ptmFACS. (ii) Flow cytometry Hoechst Blue (UV355&/50) and
Hoechst Red (UV355-670/30) plot showing isolateerspfrom caudate epididymis. Two populations ofscate
evidenced (2c and c). Re-gating of the c fractesulted in isolated sperm. (iii) Representativegenand enrichment
values after sorting. Legend: ES — elongated spamdE) FACS profile of mouse primary fibroblastl culture.
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Figure S2: Correlation among Hi-C replicates, related to Figure 2. Heatmap showing the correlation values among
replicates based on the pairwise similarity scateudated using HiCRep. Legend: Fib — Fibroblagt-SSpermatogonia,
L/Z — Leptonema/Zygonema, P/D — Pachynema/Diplone3pd — Spermatocytes Il, RS — Round Spermatigép#R
replicates.
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Figure S3: Compartment switching during sper matogenesis, related to Figure 3. (A) Representation of the genomic
regions corresponding to A (red) and B (blue) cormants in mouse chromosome 19 for all cell typesdysed. The
distribution of gene density is also displayechatottom of the figure (purple spikes). (B) Paisewepresentation of
eigenvectors between cell types genome-wide. Eathegresents a 50Kbp bin in the genome. Bins semting A
compartment conservation are depicted in red, vasereblue are depicted bins with B compartmenseoration. Bins
with unclear signal or compartment switching aggresented in grey. The purple line is a LOESS cshawing the
tendency of the compartment switching. Correlatialues are represented for each pair-wise compatisgend: Fib-
Fibroblast, Spg- Spermatogonia, L/Z Leptonema/Zygonema, P/Pachynema/Diplonema, SptiSpermatocytes Il,
RS- Round Spermatids.
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Figure S4: Analysis of A/B compartments by 3D-FISH, related to Figure 3. (A) Heatmaps from the four
chromosomal regions analysed by 3D-FISH in mousensbsomes 12 and 14. Probes located at A-compatsren
red, whereas probes located at B compartmentde(B) Two-colour 3D-FISH images of example paifprobes
within A-compartments in fibroblasts, spermatogaania round spermatids (see supplementary methogsdbe
localisation). In all cases, left panels (i) represthe confocal x-y (upper section) and x-z sestidower section),
whereas right panels (ii) represent IMARIS thremelisional reconstructions. (C) Lineal plot of thedian genomic
distances (in Kbp) between pairs of probes verbysipal distances (in mm) in fibroblasts (n = 2&permatogonia (n =
155) and round spermatids (n = 97) for both tydempartments (A in red and B in blue).
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Figure S5: Simulations of sampleswith different fibroblast and sperm content, related to Figure 3. (A) Heatmap
showing correlation values, based on the pairwisdarity score calculated using HiCRep, among siasgvith
different fibroblast and sperm content as wellresrherged sperm replicates from SRP071784 (rettifreen Jung et al.
2017). (B) Contact probability as a function of geric distance for samples with different fibroblasd sperm content
as well as the merged sperm replicates from SRR IT) Chromosome 8 region-specific ICE-corredtedtmaps at
50 kbp for samples with different fibroblast an@sp content, as well as from SRP071784.



Figure S6

A TR1 TR2 FR1 FR2 B | Primary Spermatocytes
120 KDa ‘ ‘ ‘ CTCF CTCF/Cohesin sYcP3 DAPI Merge
50 KDa| = == — | BTubulin
U
TRI TR2 FRIFR2 -
63 KDa |/ . RECS8
50 KDa | - RTubulin g

TR1 TR2 FR1FR2
63 KDa| — —— | RAD21L

50 KDa\_— — \ RTubulin

RAD21L

C | Round Spermatids | D E

CTCF/Cohesin DAPI Merge

V]
b 8; 08 A/
22 )
el Lol
22 N FMR 0 AT
2E ,, VAV T A
- N
oo} 0
e 047 0.152+0.086 £ T ¥ B % & & 7
o Distance (um)
03
1

08 R2=0.178

0.6

RAD21L

04

RAD21L

RAD21L RAD21L XY bivalent

02 B s R

REC8 vs RAD21L
REC8

60

40

20

RAD21L

% XY/Autosomes
o

20
XY bivalent

RAD21L REC8

REC8

Figure S6: Expression and intracellular localisation of CTCF and cohesins (REC8 and RAD21L) in mouse germ
cells, related to Figures 5 and 6. (A) Western blotting analyses on whole nuclearaets from mouse testis (two
replicates) and fibroblasts (two replicates). Abimgons: T— testis, F —fibroblast, R# — replicaiée band
corresponding to CTCF was detected at 120 KDa, REEBRAD21L at 63 KDa, approximately. Theubulin loading
control was detected at about 50 kDa. (B) Examplésimunofluorescence images showing the intratzilu
distribution of CTCF, RAD21L and RECS in primaryesmatocytes at pachytene stage. Double immunoiafedf
CTCF (red)/ RAD21L (red)/ RECS8 (red) with SYCP3dgn) are shown. Scale bar:d@. (C) Examples of
immunofluorescence images showing the intracelldistribution of CTCF, RAD21L and RECS8 in round gpatids.



Double immunolabelling of CTCF (red)/ RAD21L (re@®ECS8 (red) with SYCP3 (green) are shown. Scalelm.
(D) Double immunolabelling of REC8 (green) and RADZred) at pachytene stage showing only partigrlapping at
the chromosome axes by STED microscopy. Plot ofrthan correlation between REC8 and RAD21L at thesaunes
(n=76 axial elements, AEs; mean * s.d.). (E) Exangblan autosome axes immunolabelled for REC8 (graed
RAD21L (red) (upper panel). Plot represents norsealisignal intensity profile of REC8 (green) witABR1L (red)
(middle panel). Lower plot shows regression analgsithe correlation between REC8 and RAD21L (lopenel). (F)
Example of differential immunolabelling of (i) RARD2 (increased labelling) and (i) REC8 (decreasdatlling) at the
XY bivalent in a spermatocyte at pachytene. (iiddvification of the XY bivalent is shown for eaabhesin. (iv) Plot
representation of the labelling gain/loss of RADZd RECS fluorescence intensity (depicted in %h@lthe XY axes
in comparison with autosomes (n=19 cells).
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Figure S7: Evolutionary strata and ampliconic regionsin the mouse X chromosome, related to Figure 7. (A)
Evolutionary strata (from Cortez et al., 2014) ttee human and mouse X chromosomes. Strata wegnadsio the
mouse X using human synteny (https://ensembl.ongélsapiens/Location/Synteny?r=X). White regionstaeaks in
synteny that usually correspond to amplicons (se®pB). (B) RNA-seq tag counts on the X chromosame
spermatogonia (Spg), pachynema/diplonema (P/Dhdepermatids (RS) and sperm. Colours in the ceamesent
evolutionary strata (as in panel A), green repreaeplicons (see Table S7 for coordinates). Paaktleft represent
counts for uniquely mapped RNA-seq reads. Pealtsetaght are counts for both uniquely mapped aottirmapped
RNA-seq reads. As expected, in the ampliconic megmounts are higher when including multi-mappedise



