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Figure S1. Design of anti-SLY antibody. A ClustalW alingment of the SLY1 and SLY2 amino acid sequences with the
related proteins SLX, SLXL1, XLR, and SYCP3. The 15 amino acid specific peptide VKSPAFDKNENISPQ (red) was used to
immunize mice to produce an anti-SLY antibody.
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Figure S2. Characterization of anti-SLY antibody. Transfection of HEK296 cells with a Flag-Sly1, Flag-Sly2, Flag-Slx, and
Flag-Sixl1 constructs followed by immunostaining using an anti-FLAG antibody (green) and anti-SLY antibody (green). The
cell nuclei were stained with DAPI (blue). Non-transfected cells served as negative control. Anti-FLAG antibody detected all
fusion proteins while anti-SLY antibody detected only FLAG-SLY1 and FLAG-SLY2 fusion proteins. Bar = 100 pum.
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Figure S3. Dot-blot analysis. Detection of SLY1 and SLY2 proteins using anti-SLY antibody in membranes spotted with
purified SLY1, SLY2, SLX and FBA proteins. Anti-SLY antibody detects SLY1 and SLY2 but not SLX and FBA. C1 and C2
represent two independent batches of anti-SLY proteins (i.e. two independent hybridoma culture supernatants).
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Figure S4. SLY expression in males with NPYq- and Sly-specific deficiency. (A) Exemplary western blot detection of SLY1
and SLY2 protein in testes from wild-type control (XY), mutant mice with a deletion removing 2/3 of the non-pairing Y
chromosome long arm (2/3NPYq-) and Sly-KD transgenic mice with Sly deficiency (sh344 and sh367). (B) Levels of protein
expression shown in panel A quantified with Image] software normalized with respect to ACTB signal and with XY data
serving as normal expression baseline. The data represent an average + SDev with n=2. Statistical significance (t-test):
Comparison of genotypes for each protein isoform @ different from all other; ? different from 2/3NPYq- and sh367.
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Figure S5. Production of mice transgenic for Flag-Sly. (A) Exemplary gel showing products of transgene-specific PCR
amplifying Sly1 and Sly2 transgenes. F1 and F2 are offspring derived from transgenic founders. Sly1, Sly2 and Sly1/2 are mice
carrying Sly1, Sly2 and both Sly1 and Sly2 transgenes, respectively. (B) Sly transcripts levels (Sly1 and Sly1/2 global) in whole
testes from F1 and F1 generation of Sly transgenic mice obtained by real-time RT-PCR with Actb as a loading control and
negative siblings (XY control) as normal expression controls; there were no differences between negative siblings from
different transgenic lines so the data from all of them were pooled. The graphs are mean * SDev with number of males as
follows: n=28 (XY), n=4 (30C), n=2 (8M) and n=5-12 (all other transgenic lines). Statistical significance (t-test, P<0.05): * different
than respective transcript type in XY. Primer sequences are shown in Table S2.
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Figure S6. Addition of the Flag-Sly transgene to males with NPYq deletions rescues Sly expression deficiency.
Sly transcripts levels (Slyl and Sly1/2 global) in whole testes from moderately (A, 2/3NPYq-) and severely (B,
9/10NPYq-) NPYq deficient mice with (tsgic) and without (neg sib) Flag-Sly transgene addition obtained by real-time
RT-PCR with Actb as a loading control and normalized to wild-type XY controls. Three transgenic lines were tested:
6P carrying Sly1 and Sly2 transgenes and lines 30A and 16D positive for SlyI transgene only. The graphs are mean +
SEM with n=3-9 (A) and n=3 (B). Statistical significance (t-test, P<0.05): 2 different than respective transcript type in
XY; b different than respective transcript type in neg sib. Primer sequences are shown in Table S2. This figure is

relevant to Fig. 3.
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Figure S7. Addition of the Flag-Sly transgene to 2/3NPYq- males rescues SLY1 expression deficiency.

Western blot was performed with whole testes lysates obtained from XY males and from males with moderate NPYq
deficiency (2/3NPYq-) with (tsgic) and without (neg sib) Flag-Sly (line 6P) transgene addition. Levels of protein
expression were quantified with Image] software and normalized to Ponceau signal. The data represent an average +

SEM with n=3. Statistical significance (t-test, P<0.05): 2 different from XY; ® different from neg sib. This figure is
relevant to Fig. 3 and shows the same data but after different normalization.
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Figure S8. Addition of the Sly transgene (no FLAG tag) to males with severe NPYq deficiency rescues Sly expression
but not low sperm number and sperm ability to fertilize oocytes in vitro. A & B: Sly transcripts levels (Sly1 and Sly1/2
global) in (A) whole testes from F1 and F1 generation of Sly transgenic mice and their negative siblings (XY) and (B) from
9/10NPYq deficient mice with (tsgic) and without (neg sib) Sly transgene addition obtained by real-time RT-PCR with Actb as
a loading control and XY as normal expression controls; in A there were no differences between XY negative siblings from
different transgenic lines so the data from all of them were pooled. The graphs are mean + SEM with number of males shown
above the individual bars. Primer sequences are shown in Table S2. C: Spermiogenic phenotype of 9/10NPYq deficient mice
with (9/10NPYq-Sly) and without (9/10NPYq-) Sly transgene. 1CE =1 cauda epididymis. D: Sperm headshape was evaluated
in mice with 9/10NPYq- deficiency with (tsgic) and without (neg sib) the Sly transgenes. Three transgenic lines were tested:
B9C and C9C positive for the Sly2 transgene and F6A positive for the Slyl transgene. Normal headshape (N) and eight
categories of headshape defects (slight: 15-2S and gross: G3-G8) were differentiated. The graphs are average + SDev with n
shown under the graphs and 100 sperm examined per male. Statistical significance: two-way ANOVA with genotype and
sperm headshape as factors revealed no effect of genotype (P>0.05), strong effect of headshape (P<0.0001), and no interaction
effect (P>0.05) for all groups tested. The results of paired comparison for specific sperm headshape between transgenic and
negative siblings in post-hoc Bonferroni test are shown within graphs: * P<0.05.



Table S1. Summary of mice used in this study.

Genotype Mouse type NPYq IS)I;Z:SE;EZ?IC
XY wild-type Intact normal
2/3NPYq- mutant ~2/3 deleted moderate
9/10NPYq- mutant ~9/10 deleted severe
NPYqg- mutant Lacking severe
NPYq-2 mutant Lacking severe

sh344 transgenic Sly knockdown mild

sh367 transgenic Sly knockdown above moderate
XYSly1 transgenic Sly1 overexpressed normal*®
XYSly2 transgenic Sly2 overexpressed normal*
XYSly1/2 transgenic Sly1/2 overexpressed normal*
2/3NPYq-Sly1 mutant transgenic  ~2/3 deleted, Sly1 overexpressed moderate

2/3NPYq-Sly1/2  mutant transgenic  ~2/3 deleted, Sly1/2 overexpressed moderate
9/10NPYq-Sly1 mutant transgenic  ~9/10 deleted, Sly1 overexpressed severe
9/10NPYq-Sly1/2 mutant transgenic  ~9/10 deleted, SIy1/2 overexpressed  severe
NPYqg-Sly1 mutant transgenic  lacking, Sly1 expressed severe

# See Table 1 in Riel et al [12] for detailed spermiogenic phenotype summary for mutants and Sly-KD mice. * Only fertility was assessed.



Table S2. Primers.

Gene Primer ID Primer sequence Reference
Genotyping Primers
344 sh344-F TAGCGCTACCGGACTCAGAT [12]

° sh344-R GTCCTCCTTGAAGTCGATGC [12]

sh367 sh367-F ACGTAAACGGCCACAAGTTC [11]
sh367-R GTCCTCCTTGAAGTCGATGC

Real-time PCR primers
Sly Global-F CATTTATAAGACGCTTCACATAAAG

Sly1/2 Sly Global-R1  TCCTCCATGATGGCTCTTTC [11]
Sly Global-R2 ATTCTCCATGATGGCTCTTTC
Sly Long-F GAAGACATGGGACATGAAGTAGG

Sly1 Sly Long-R1 Same as for Sly Global [11]
Sly-Long-R2 Same as for Sly Global

Acth Actb-F GGCACCACACCTTCTACAATG [19]
Actb-F GTGGTGGTGAAGCTGTAGCC

Acrol Acrvl-F TGAGTACACCACTTCCAAGCA 18]
Acrvl-R AAGCACATGTGTGGCAATIT

Sl Slx-F TTCAGATGAAGAAGAAGAGCAGG [13]
Slx-R TCCATATCAAACTTCTGCTCACAC

Slx-like SixI1-F TTGGAGGACGCTCATTCTG [13]
Slsl1-R ACGACTTGTTGTTGATCATCTCC

Actrtl Actrtl-F CTCAAAAATGGTCTGCAACAGC [13]
Actrtl-R TCTTGATAGGGGTTCCCTCAAA

Sstyl Sstyl-F AGAAGGATCCAGCTCTCTATGCT [13]
Sstyl-R CCAGTTACCAATCAACACATCAC

Ssty?2 Ssty2-F CAGGTGCCATTCTTACAGGACTAT [13]
Ssty2-R ACCCAGGAACCTATTAAGAAGTCAT

Asty Astyl-F GRGGAGTAGAACTCATCATC [13]
Astyl-R CAGGAGATGACTAACATAGCA

Ubb Ubb-F GAGGGGTGGCTATTAATTATTCG [18]
Ubb-R CTAAACTTAAATTGGGGCAAGTG

Mgclh Mgclh-F CCTTTACGTGTGACCTTTACCAG [13]
Mgclh-R CTGAATATGACATTTCGGATATGGT

Tnpl Tnpl-F TCAAGAGAGGTGGAAGCAAGA [13]
Tnpl-R CACAAGTGGGATCGGTAATTG

Prml Prmi1-F ACAAAATTCCACCTGCTCACA [11]
Prm1-R GTTTTTCATCGGACGGTGGC
Tcpl1x2k-F AAAGCCAATTCGTGGAGACAAT

Tepllx2 [11]

Tepllx2-R

TGGGAGAGATGCAGAATATCCA




Table S3. Relationship between SLY1/2 protein expression and spermiogenic phenotype and fertility
of mice with NPY/Sly deficiency.

SLY1/2 global protein WT (100%) > sh344 Sly-KD (103%) > 2/3NPYq- (50%) >
level sh367 Sly-KD (12%) > 9/10NPYg- (1.3%) > NPYqg- (0.7%)

Normal spermiogenesis & WT >sh344 Sly-KD > 2/3NPYq- > sh367 Sly-KD >
fertility* 9/10NPYq- > NPYq-2

n=7, 4, 6, 4, 4, 5 for WT, sh344, 2/NPYq-, sh367, 9.10NPYq-, NPYg-2. # See Table 1 in Riel et al [12] for detailed
spermiogenic phenotype summary for mutants and Sly-KD mice. * Only fertility was assessed.
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