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Figure S1. Spermatogonial marker-specific density in patients with potentially affected testicular
tissue (AT group) particularly due to cryptorchidism (CT), sickle cell disease (SCD) and thalassemia
(THL) in comparison with established reference values (NT group) and patients within the AT group
without the respective pathology. (A) MAGEA4, (B) UTF1, (C) PCNA, and (D) 5mC spermatogonial
density. Previously established values throughout development (95% confidence interval) are
represented as light-gray area for the NT group and as dark-gray area for patients within the AT
group without the respective pathology. Wilcoxon rank-sum test was used to compare
spermatogonial density between groups. Statistically significant differences (*p<0.016) resulting from
comparisons between the NT group and AT patients without the respective disease are represented



in light-gray while comparisons between the NT group and AT patients with the respective disease
are colored represented.

Table S1. Primary antibodies and immunohistochemistry protocol specifications.

Catal
Antibody Germ cell type Localization Conc. ata 0§ Reference
number
t i A ., 2001
MAGEA4 Sperm.a ogonia, Provided by ubry et al., 200
primary Cytoplasm 1:20 . Heckmann et al.,
Prof. Spagnoli
spermatocytes 2018
Gonocytes Kristensen et al.,
UTFL undifferentiated Nucleus 1:50 MAB4377 2008
spermatogonia von Kopylow et
P 8 al., 2010
PCNA Spermatogonia,
spermatocytes Nucleus 1:200 ab92552 Steger et al., 1998
(proliferation)
5mC Spermatogonia to Adiga et al., 2011
spermatids Nucleus 1:200 C15200081-100 Nettersheim et
(methylation) al., 2013

Abbreviations: MAGE A4, Melanoma-associated antigen 4; UTF1, Undifferentiated embryonic cell transcription

factor 1; PCNA, Proliferating cell nuclear antigen; 5mC, 5-methylcytosine.




Table S2. Total number of evaluated cells and density of spermatogonia (Spg) evaluated for each patient (NT
and AT groups) and adult controls (Ctrl).

MAGEA4 UTF1 PCNA 5mC
Age Total Spg. per mm? Total Spg. per mm? Total Spg. per mm? Total Spg. per mm?
no. no. no. no.
Patients  (years) Spg. Positive Negative Spg. Positive Negative | Spg.  Positive Negative | Spg.  Positive Negative

NT1 2,5 353 79436,3 680,9 203 201694 248239 327 28209 433003 246 49388 297741
*NT2 3 7 2261,0 7 — 8 3843,2 20 8501,4

NT3 5 233 25653,3 254 19212,0 | 107257 67 3275,6 179 12539,9

NT4 6 780 37776,6 538 19509,8 | 9974,1 511 18706,0 116 72103 90304

NT5 7 173 | 402691 128 196060 | 73786 | 94 40589 171376 184 47429 243468

NT6 8 121 72975,5 50 10617,0  20609,5 78 11292,5  30651,0 35 5853,8  35122,9

NT7 9 128 93242,0 127 524558 413736 44 29058,3 44 10767,4  20817,0

NT8 11 576 415 57859,9  58139,4 371 377 4869,1

NT9 11 521 68128,0 508 484623 182555 199 20701,4 146 86943 67858
NT10 11 538 62330,0 475 38017,1  15567,8 129 8895,8 122 9796,7
NT11 13 1994 | 511825 1958 | 268453  24286,1 542 10502,5 676 - 12751,5
NT12 14 2705 | 518394 2250 | 125719 387652 | 2804 26753,8 | 4226 | 369667  14934,0
NT13 14 1337 | 446541 174887 265637 390 84284 2526 | 293380  16869,1
NT14 14 3490 959 44292 221183 | 2416 | 197817 | 462622

AT1 5mo 352 26915,8 11959,2  6627,0 274 24593 87716 146

AT2 2 854 69777,9 241 45104  14560,0 319 469

AT3 3 641 37118,3 657 16826,9 214267 201 12786 60459 311

AT4 4 3883 3333 | 1045083  52962,9 436 10004,8 907

ATS5 6 424 21038,5 321 7748 4 6383,6 414 12033,5 273

ATé6 6 522 40898,0 432 224827 8059,8 56 6709,7 111

AT7 7 490 27016,2 359 9710,3  10916,9 237 13692,2 242

*ATS 7 30 1397,2 0 np np 5 49

AT9 8 282 55021,8 233 271825  17107,8 79 75

AT10 9 2148 4344 | 862757 _ 137 1253,1 480

AT11 10 94 10475,0 88 4946,2 4946,2 122 704,2 5633,9 139 5332,5
ATI12 10 701 24041,0 677 7471,3 162754 403 2227,0 890 16374,6
AT13 10 92 66139,7 80 19386,0 262281 128 207 20155,6
AT14 12 401 17172,4 246 7960,3 319 727 22012,6
*AT15 12 120 4122,0 113 3 2

ATI16 12 265 22238,5 286 15191,8 191 986,6 9781,1 242 11657,2
AT17 13 154 14226,0 98 6360,6 64 893,4 4824,4 55 3792,8
*AT18 14 0 np 0 np np 0 np np 0 np np
AT19 15 3074 2336 | 359884  32864,1 | 1040 1251 | 135251 157228
AT20 16 179 7754,3 91 63 - 862,4 52
#AT21 16 436 7984,6 283 - 8474,3 199 1639,3 1926,0 300 - 5604,3
AT22 17 1075 | 52411,7 1387 | 21021,3  50266,1 247 17932 88795 511 119830 218143
Ctrl1 62 9521 | 122157,0 2964 | 50689,1 619364 | 1351 8001,4  23050,1 | 2326 | 413658  30057,0
Ctrl2 65 9569 | 119612,7 2987 | 513907 660564 | 2220 | 140277 205877 | 2214 | 704550 [NEGE92NN
Ctrl3 67 14267 4652 | 835399 4258 | 11859,3 3401 | 629894 287025
Ctrl4 68 11322 51015,1 1602 -ﬁ 2159 | 690328 197392
ctrls 74 8101 63996,3 | 1583 | 148647 | 264991 | 2093 | 301489 308902
Ctrl6 75 11090 629108 | 1818 | 163134 2630 29803,1
Ctrl7 79 8663 | 118108,1 59587,4 | 1010 -% 2347 | 351768 320531

Heat-map showing individual values for positive and negative spermatogonia. Color scale from red to blue

respectively indicates relatively high to low values of spermatogonial density. * Patients with low spermatogonial

counts and a # patient with germ cell neoplasia in situ were excluded from further analysis; np- not present.
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