Figure S1. Gene expression pattern of USP8 in human testes. (A) Violin plot representation of allele-specific cis-eQTL effects on USP8 accordingly with rs7174015 genotypes
in human testicular tissue of the Genotype-Tissue Expression (GTEx, analysis release v8 and human genome build 38) database. The G and A alleles indicate the reference
and alternative allele types, respectively. (B) RNA and protein normalized expression of USP8 in male reproductive tissues according to the Human Protein Atlas database.
(C) USP8 gene expression in different human tissues of the GTEx database (analysis release v8). Testis expression is highlighted with red boxes. Teal regions indicate the
density distribution of the samples and the white line in the box plots the median value of the expression.
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Figure S2. Gene expression pattern of USP50 in human testes. (A) Violin plot representation of allele-specific cis-eQTL effects on USP50 accordingly with rs7174015
genotypes in human testicular tissue of the Genotype-Tissue Expression (GTEXx, analysis release v8 and human genome build 38) database. The G and A alleles indicate the
reference and alternative allele types, respectively. (B) RNA normalized expression of USP50 in male reproductive tissues according to the Human Protein Atlas database.
(C) USP50 gene expression in different human tissues of the GTEx database (analysis release v8). Testis expression is highlighted with red boxes. Teal regions indicate the
density distribution of the samples and the white line in the box plots the median value of the expression.
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Figure S3. Gene expression pattern of AP4E1 in human testes. (A) Violin plot representation of allele-specific cis-eQTL effects on AP4E1 accordingly with rs7174015
genotypes in human testicular tissue of the Genotype-Tissue Expression (GTEXx, analysis release v8 and human genome build 38) database. The G and A alleles indicate the
reference and alternative allele types, respectively. (B) RNA and protein normalized expression of AP4E1 in male reproductive tissues according to the Human Protein Atlas
database. (C) AP4E1 gene expression in different human tissues of the GTEx database (analysis release v8). Testis expression is highlighted with red boxes. Teal regions
indicate the density distribution of the samples and the white line in the box plots the median value of the expression.
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Figure S4. Gene expression pattern of RP11-562A8.5 in human testes. (A) Violin plot representation of allele-specific cis-eQTL effects on RP11-562A8.5 accordingly with
rs7174015 genotypes in human testicular tissue of the Genotype-Tissue Expression (GTEx, analysis release v8 and human genome build 38) database. The G and A alleles
indicate the reference and alternative allele types, respectively. (B) RP11-562A8.5 gene expression in different human tissues of the GTEx database (analysis release v8).
Testis expression is highlighted with red boxes. Teal regions indicate the density distribution of the samples and the white line in the box plots the median value of the

expression.
A) RP11-562A8.5
chr15_50424871_G_A _b38
Testis
= 20
[s]
gmo u
£ 00 [ | O B
i . .
E 10
o
Z 20
GG GA AA
(96) (171) (55)
B ) Gene expression for RP11-562A8.5 (ENSG00000259618.1) =
304
Ezo—
I
: W 6,46 “&6 5
0oQ088, oo lio 0 @adP R bidAlLLL o808, %8,0:9990. WYL

0~ R e S S e

GGGGGGGGGGGGGGOC Cy & & & /74'4'4’ &, M, O, A& 8. S, S s
Aoy, Sop, e, ez A /"o S’ Vs, s, o, o, S, O, ,-% "o, % 'b, a] ‘@, rsd’ay, o % s,.b*O/% a/,)-i‘%é%p %/Js/,%ae,r ! "8"@ %, *’o,"so e "‘%a”% u, oﬂ, "//; I:fo 6’?@ Z’s qo,@s;; e, nb%g,,:z%e

'°o@ 90& Lo A A
o "f 7~ . g o & 'Q, 8 %, 4.4,
Gy, o, C o; 40,1 ) Ca, ' %, Yoo 2 Sue. g, S, S8y &0, 8 S Ty s g Oy 230, % 1y, S i
e g, iy e
'53 o, 8N aco fé NI ’q. %, i Stre, €O, 4 4o, 60 %8,

sfo,he b/"fe%ge’bla s_r ol P 79 o:.;\e fes {9, /\%2, o 0@ %‘TQJ 0%.93 "of 005'8;’/(' 0‘:%%

%, o ”e g g pag"'-'e/ © % Y, 4, 8 e, gy
A g ey Py, ", i)
, %, s
7/ 98”9/ b Gc”"’r: v

7]



Figure S5. Interaction network formed for the 199 transcription factors with predicted changed motifs by
rs10966811, rs12870438, rs7174015, rs7867029 risk loci and their proxies. STRING database was used to look for
both direct and indirect interactions amongst selected proteins. The width of the blue lines indicates the reliability of
each interaction. Transcription factors with reported specific functions in spermatogenesis are highlighted in red.
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Figure S6. Sequence logos of Position Weight Matrices (PWM) for transcription factor binding sites strongly altered
by TUSC1-rs10966811 proxies. The position of each proxy is highlighted in red for the following pairs of
polymorphism/motif changed: (A) rs10966811/YY1_known2, (B) rs10966811/YY1_known6, (C) rs10966813/Bcl6b,
(D) rs11789162/DMRT1.
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Figure S7. Sequence logos of Position Weight Matrices (PWM) for transcription factor binding sites strongly altered
by USP8-rs7174015 proxies. The position of each proxy is highlighted in red for the following pairs of
polymorphism/motif  changed:  (A)  rs12593481/Pax-5_known3, (B)  rs12593481/YY1_known4, (C)
rs28582911/SIX5_known2, (D) rs3098171/Hsf_known3.
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Figure S8. Sequence logos of Position Weight Matrices (PWM) for transcription factor binding sites strongly altered
by EPSTI1-rs12870438 proxies. The position of each proxy is highlighted in red for the following pairs of
polymorphism/motif changed: (A) rs71099806/HOXA10, (B) rs9594826/SIX5_known?2.
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Supplementary note.
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Susana Gémez, IVIRMA Lisboa, Portugal; IVI Foundation, Health Research Institute La Fe, Valencia, Spain.
David Amorés, IVIRMA Barcelona, Spain; IVl Foundation, Health Research Institute La Fe, Valencia, Spain.
Jesus Aguilar, IVIRMA Vigo, Spain; IVl Foundation, Health Research Institute La Fe, Valencia, Spain.
Fernando Quintana, IVIRMA Bilbao, Spain; IVl Foundation, Health Research Institute La Fe, Valencia, Spain.
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Lisboa, Portugal.

Sandra Sousa, Unidade de Medicina da Reproduc¢éo, Hospital de Santa Maria, Centro Hospitalar Lisboa Norte,
Lisboa, Portugal.
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