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Table S1. Candidate SNP markers of male reproductive potential in the protein genes in pseudo-autosomal region
1 (PAR1) of the human Y chromosome

dbSNP ID DNA, genome sequence Kp, nM hypothetical
Gene [8] 5"flank wt @ m 3’ flank wt m AZ o p yclfiseases J [Ref]
rs1452787381 |gtcgccgegt a g taaatagtga | 2 5 < 1710°A higher risks of |
rs1405831103 |gtcgccgegt ataa - atagtgagat | 2 8 <2210 Aldisproportionate |
rs1273755135 [tcgccgegta ¢ ¢ aaatagtgag | 2 4 < 1710°A| short stature L [42]
SHOX 1s375938368 |aggtcgccge gt tataaatagt [1.5 1.9 < 3 10°B and Madelung |
13771395540 |caggagccaa ¢ ¢ aggggtcttc |62 70 < 2 0.05D| deformity |
1528378830 |aggggtcttc g a* agtcaccctg |62 30 > 1310°A higher risk of |
rs894540003 |[caataggggt ¢ a ttcgagtcac |62 23 > 1510° A| pathoembryo- | [44]
rs970127768 |cgaggtcgcc g  a" cgtataaata [1.5 1.3 > 20.05D genesis !
in spermatozoa,
at late stages of
infection,
rs1358454071 |gcgcgegegt, ¢ ¢ tccgceegtec (126209 < 9 10 Al higher risk of |
adenovirus
excess re-
ducing fertility
rs1317376848 [gccggectcectt ¢ a tgcgcgcctg [48 10 >2710° A l
rs895063296 |cgccggctct ¢ a ctgcgcgect |48 26 > 1010° A higher risk of ! [45
ZBEDI | 11314201179 |tcccegeegg ¢ |t tcttctgege |48 41 > 3 102C gdenqvirus ! 46]’
rs1421651131 |cgcgcgttte ¢ t gccgtccgte |126 41 >2010° A infection of l
rs1448729155 |ggggcgcgeg ¢ t gtttccgceg |126 108 > 3 102 C spermatozoa, l
rs1315266439 [ccattgtctg ¢ t ggcgcgggeg |50 36 > 7 10°A serpmal, and l
6 | testicular cells
rs1315817680 [ccatgtcgcc a t ttgtctgcgg |50 31 >1010°A leading to male l
1s977754933 |gccatgtcgc ¢ t attgtctgcg |50 20 >1910°A infertility and l
rs1486365041 |agccatgtcg ¢ t cattgtctgc |50 37 > 6 10°A spontaneous l
rs1209352981 |gcagccatgt ¢ a® gccattgtct |50 18 > 1410° Al abortion 4
11262485295 |GCCGGGGCAG ¢t catgtcgcca |50 27 >1010°A !
Notes: hereinafter, Alleles: wt, ancestral; m, minor; “-”, deletion. Kp, equilibrium dissociation constant of a TBP—-DNA

complex; Z, Fisher’s Z-score [103]; a = 1 — p, significance (where the p value is given in Figure 1); A, gene expression
changes: upregulation (>) and downregulation (<);p, heuristic rank (of candidate SNP markers) in alphabetical order
from the “best” (A) to the “worst” (E)._J, male reproductive potential: increased (1) and reduced (]); “This SNP also
includes other neutral alleles. Genes: SHOJX, short stature homeobox; ZBEDI, zinc finger BED-type—containing 1;
AKAPI17A4, A-kinase anchoring protein 17A; CSF2RA, colony-stimulating factor 2 receptor subunit a; CRLF2, cytokine
receptor—like factor 2; P2RYS8, P2Y receptor family member 8; /L3RA, interleukin 3 receptor subunit a; GTPBP6, GTP-
binding protein 6; CD99, CD99 antigen; SLC25A46, solute carrier family 2 member 6; PLCXD1, phosphatidylinositol-
specific phospholipase C X domain—containing 1; ASMTs, acetylserotonin O-methyltransferase and the like; DHRSX,
dehydrogenase/reductase X-linked; PPP2R3B, protein phosphatase 2 regulatory subunit . Deletion/insertion, DHRSX:
9 bp = tgggcggggg; PLCXDI: 11bp = gecgtgttgce; PPP2R3B: 10bp = cgggcegteeg; 23bp = aagcccccggggegggecgegec;
25bp = accgaageccecggggeggggegg; 19bp = aagecceeggggeggggceg; 24bp = tecggggeggaccgaagecceegg.
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dbSNP ID DNA, genome sequence Kp, nM hypothetical
Gene [8] 5" flank wt @ m 3C'lﬂank wt m AZ o p yclljiseases J [Ref]
11420856028 |cggcctcttc ¢t gcgagcccge |63 43 > 7 10° A l
151352067913 |aaggagaaac ¢ t cggtgctgcc |63 49 > 5 10° B l
1s752150077 |gaaggagaaa c¢ a,gccggtgctgc (63 54 > 3 102 C l
151288709086 |gcaagaagga g a aaacccggtg [63 52 > 3 10° B l
151220344154 |gggcaagaag g a agaaacccgg [63 39 > 9 10° A|. . l
1s1244570562 |agggcaagaa g a gagaaacccg |63 34 > 12 10° A 1ncreasedr151.< Ofi
rs1371437053 |gagccaggge a - agaaggagaa |63 56 > 2 0.05D daZOOSper.mla |
5 ue to testicular
151276754094 |cggagccagg g @ a caagaaggag |63 26 > 17 10° A degeneration l
rs1191037989 |cgtcatagag g a gcgggcggceg | I7 15 > 2 0.05D l
AKAP17A4| 151430917370 |gcgtcataga g a ggcgggcgge |17 13 > 5 106 A L [47]
rs1357414448 |atgcgtcata g a agggcgggeg |17 9 > 12 10° A l
rs1285462651 |aagtggaaat g a cgtcatagag |17 9 > 10 10 A l
rs1397856076:a| tggaaatgcg ¢  a catagagggc |17 13 > 5 10° A |
1s1397856076:¢c|tggaaatgcg ¢ ¢ catagagggc |17 22 < 4 10 B reduced risk of 1
1s1330985228 |aagaaggaga a @ ¢ acccggtgct |63 75 < 3 107 B [azoospermia due T
15192305775 |ggcaagaagg a g gaaacccggt |63 80 < 4 102 B| totesticular 1
15763379654 |tgcgtcatag a ¢,g gggcgggcegg |17 23 < 5 107 B|degeneration in 1
151455276731 |aatgcgtcat a g gagggcgggce |17 37 < 13 10° A| Klinefelter 1
rs1473784937 |aaatgcgtca ¢t ¢ agagggcggg |17 37 < 13.10% A syndrome 1
11225019830 |ttgctggaca g a atggaactgg |44 27 > 9 10° A Fe excess !
rs1469023312 |gtttcataac ¢ t gccatgcacc |9 7 > 4 10° B redlilclj:;ligerm !
P2RYS |1s1265835746 |cctttgcaag g a,cttgctggaca |44 56 < 5 10° A| lowerrisk of 1 T98]’
sperm quality
151485298348 |cggccgectt ¢ ¢ gcaaggttgc |44 51 < 3 102 C| reduced by Fe 1
excess
15779840091 |cagggagtgt a g tgatgacaca |10 23 < 13 10° A 1
rs1458220271 |gagtgtatga ¢ ¢ gacacagagg |10 12 < 2 0.05D 1
rs1390389805 |agggagtgta ¢t ¢ gatgacacag |10 16 < 7 10° A . 1
rs758278463 |ggggcaggga g a gtatgatgac (10 15 < 4 10° B redgcedrlsk OfT
rs1337355294 |aggggcaggg a g ggtatgatga |10 12 < 2 0.05D pedltatrllc B'ﬁeu 0
151207072920 |agggagctac t g cagaagcggg (23 37 < 9 10° A b?;;ltiec l}éflnlfergiaT
CSF2RA | 1s1266314021 |gaagggagct a g ctcagaagcg |23 37 < 9 10 A T [50]
rs752315463 |actgtgtgat a ec,gttttctctcecc 19 31 < 10 10° A 1
rs1172301870 |tcccaatcct a g tgaaatgagg [ 8§ 10 < 3 102 C i
151233753904 (gggagctact ¢ t agaagcggga (23 6 > 20 10° A higher risk of |
rs1281031474 |agtgtatgat g t acacagagga [23 14 > 9 10% A pediatric B-cell |
15746595914 |tcactgtgtg a t tattttctct |19 14 > 6 10° A| acute lympho- |
151439781290 |ggcagggagt g a tatgatgaca |10 3 > 16 10° A |blastic leukemia |
rs1261261445 |gttcgttgta g ¢ gtccctgagg |14 10 > 5 10° B higher risk of l
1s757934055 |tgatctgttc g a ttgtaggtcc |14 13 > 2 0.05 D|childhood B-cell |
rs766000936 |gtgatctgtt ¢ t gttgtaggtc [/4 10 > 5 10° A| acute lympho- |
CRLE? 11194475712 |cttgacaagt g a tatctttgaa |10 4 > 1310° A blastic leukemlal 17
rs1463056598 [ctgttcgttg ¢ ¢ aggtccctga |14 39 < 17 10% A reduced risk of T[@ ]
rs1288116490 |tctgttcgtt g t taggtccctg |14 18 < 4 107 B|childhood B-cell T
rs150166261 |gatctgttcg ¢ ¢ tgtaggtccc |14 31 < 10 10° A| acute lympho- ¢
rs1359047540 |atctttgaaa a ¢ tcaactgtca |10 12 < 3 10° B blastic leukemlaT
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151239446017 | tcaaagaaaga g gtctttcttt [I8 15 > 4 107 B| higherrisk of |
rs1483581212 | ataattttca a g agaaagagtc |I8 16 > 2 0.05 D Pediatrilc ?gute !
L3RA 1s1291775566 | aacgggaaca t ¢ gataattttc |I8 14 > 5 10° B lgl}segia ! 5
rs1435920351 | gggaacatga ¢ - aattttcaaa |18 27 <8 10° A redupednsk of ) 32l
pediatric acute
rs1458842073 | gaggttataa a g acagctcaat |3 4 <7 100 A| myeloid 4
leukemia
11393008234 | acgagcacgt g t atgaggagcg |31 8 >26 10° A|lesser verbal IQ 1
rs1374934283 | cacgtgatga g a gagcggcctg |37 19 >11 10° A thraetpiil(lhifi\\//ite 1
GTPBPS rs1330988920 | agcacgtgat g a aggagcggcc |37 11 >21 10° A potential of men 1 [53,
rs1336077354 | tgatgaggag ¢ t* ggcctgtggg |31 34 < 2 0.05 D |higher verbal IQ |  54]
11462000578 | gagcacgtga ¢t ¢ gaggagcggc |31 39 <6 10° A that can reduce !
reproductive
rs1161921262 | atcacgagca ¢ a gtgatgagga |37/ 36 <4 10° B potential of men |
rs746504134 tccctgcegeg ¢ tf tctgggegea 171 78 > 14 10° A l
rs1169759938 | cgtccctgeg ¢t gctctgggeg |171107> 8 10° A !
1s772703999 | cgggaccgtc ¢ t ctgcgcegcetce |[171122> 6 10° A l
rs779363374 ctccgggacc g a tccctgegeg [171146> 3 102 C !
rs1197348231 cctgcactcc g aitfggaccgtccc |171 93 > 11 10 A l
1s757522460 ccctgcactc ¢t gggaccgtce |171126> 5 10° A l
rs778030103 gccctgcact ¢ tf cgggaccgtce 171 83 >13 10° A !
1s1206927809 | ttcgcccacg ¢ a cctgcactcc |171108> 8 10° A typical for men |
rs1305502354 | cttcgcccac g a ccctgcactc (171 96 > 10 10° A rather than for !
11353792558 | ccttcgccca ¢ t gccctgcact |171146> 3 102 C| womenand |
1s756200237 gccgectteg ¢t ccacgcectg 171 87 >19 10° A elevates !
11223931747 | tgccgccttc g a,t cccacgecct 171 99 >10 10° A |mortality in men |
CD99 | rs771101681 tgtcctgeeg ¢ t cttegeccac |171137> 4 103 B [with septic ShOCkl [55]
1$769069940 ccttcgagtc ¢ t ccgggctteg |76 64 > 3 102 C !
rs1486148098 | ctcacccgcc ¢ a ccttcgagtce |76 66 > 3 102 C !
rs1167860284 | ggcggggcgt g t taccgtactc |20 12 > 8 10° A !
1s1455084745 | cccgcccett ¢ t tgtgcgegeg |37 16 >16 10° A !
rs1414365557 | gttcccgccc ¢ t ttctgtgege |37 26 > 7 10° A !
1s1376324319 | cgttcccgec ¢ t cttctgtgeg |37 20 > 4 10° B !
rs1272793000 | ccccctctgt ¢ a tcctcccegg |37 13 >17 10° A !
1s916987392 cgccceccttec g ¢ agtccccggg |76 89 < 3 102 C typical for )
women, not for
151419471910 | ggcgtgtacc g t tactcccctce |20 23 < 3 102 C [men, and reduces 1
septic shock
rs1427606600 | tgagaagggg ¢ g ggggcgtgta |20 25 < 3 102 C mortality )
rs1240336670 | caccaaccta g a,c gccgggcgcg |47 33 > 3 102 C spermatocyte |
rs763116366 | ccccccccca ¢ at caacctagge |41 32 > 3 10° B| apoptosisas |
rs1221549154 | gatccccccc ¢ t* caccaaccta |41 35 > 2 0.05 D [spermatogenesis | 56
SLC25A46| 11265161244 | ccagagagat ¢ a* ccccccccac |41 26 > 7 10° A disorder ! 57]’
lower risk of
rs1278813527 | cccaccaacc t a aggccgggcg |41 59 < 6 10° A| spermatocyte 1
apoptosis
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Gene, [8] 5’ flank wt m 3’ flank wt m AZ o p diseases d |[Ref]

rs1238062584 | gcagggggag ¢ a ggaagccgtc (186147 > 4 10° B 1
rs1409795303 [(gcgtgcaggg g a gaggggaagc (186 160 > 2 0.05 D 1
rs1414951326 (gggcgtgcag g a gggaggggaa (186 90 > 12 10 A 1
rs1335638546 | ggagcggggg g a, t cgtgcagggg |186 128 > 6 10 A 1
rs1202322215 (ggccgtgcag g a cggagcgggg (/86 94 > 11 10 A 1
rs1488036043 [agggggggcc g a,t tgcaggcgga (/86 136 > 5 10 A 1
rs867349324 |ggaggggggg ¢t cgtgcaggcg |186 133 > 5 10° A 1
rs1260996736 | gggagggggg g t ccgtgcaggce (186144 > 4 10° B 1

rs4077057 acagccaatc g a cagcggactg |68 51 > 5 10 A 1
rs1303845084 | cgcgccacag ¢t caatcgcagc [68 43 > 8 10° A 1
rs1343547775 |cctggtggca g t gagtgtccge (68 23 > 19 10 A 1
1s766750635 |tgtccctcct ¢ t° ctggtggcag |68 51 > 5 10° A 1
rs1193086058 | ggcgggetgt ¢ a cctcctcecctg [ 68 35 > 10 10° A 1
rs1489223460 |attcacgtag ¢ t ccgcgaaaaa |16 12 > 4 10° B ks of )
rs1165456951 | tgtcattcac g a tagcccgcga (16 12 > 4 10° B reducedES 50 1
rs1207148407 | gtgtgtttta g ¢ gaagagtgtc (/4 12 > 3 102 C stlr.oe. 1
rs1171696568 | gactgggtgt g a ttttaggaag (14 7 > 12 10 A co}inp 1ca.t1orllls, )
rs1453675169 | cggactgggt g a tgttttagga (14 12 > 2 102 C W e'iledis in the 1
rs1208911235 | ccgtgcaggg g a gaggggggcc (/89 140 > 5 10 A m1k © age, )
rs749731225 |gccgtgcagg g a* ggaggggggce (189 98 > 12 10 A stro le 1S more )
rs1188019448 | ggccgtgcag g t° gggagggggg (189 114 > 9 10 A prevalent in men 1
rs1477098919 | ggaggccgtg ¢t agggggaggg (189 31 > 28 10° A vs women 1
rs1420580731 | ggaggggagg ¢  a* cgtgcagggg (189 89 > 12 10° A 1
11432958109 |ggggagggga g a* gccgtgcagg |189 152 > 4 10° B )
rs1359849378 | ccgtgcaggg g a* gaggggaggc (189 161 > 3 0.05 D 0

PLCXDI N % [58]

1s777246195 |gccgtgcagg g a° ggaggggagg (189109 > 9 10° A )
1s1362480601 |gccgtgcagg ¢t ggaggggagg (189109 > 9 10° A 1
rs867159495 |ggaggggagg ¢ a* cgtgcagggg |/89 89 > 12 10° A )
1868524740 |ggggagggga g a gccgtgcagg [189 152 > 4 10° B )
11438034084 |gggcaagagg g a caacggtggg |47 37 > 4 10° B )
rs894051103 |tggtgtcagg ¢ t acgggtgggg |47 32 > 6 10° A )
rs1053955009 |ttggtgtcag g t* cacgggtggg |47 37 > 4 10° B 1
11423540571 |ggcggccttg g a tgtcaggcac (47 27 > 1010° A )
11435221176 |gggcggectt g ¢ gtggcaggca (47 33 > 6 10° A )
rs1465128682:a| ggggcggecct ¢ a ggtggcaggc |47 32 > 6 10° A 1
rs1465128682:g| ggggcggect ¢+ g ggtggcagge [47 72 < 7 10° A !
1s1265767231 |tgagttcatg ¢ ¢ agctggtgtt [ 70 31 < 21 10° A !
rs148672604 |tctgagttca ¢ a,c gtagctggtg [0 12 < 4 10° B !
rs1484012533 |atctgagttc a g, ¢" tgtagctggt [ /10 18 < 10 106 A . . !
rs1241748586 | gatctgagtt ¢ g atgtagctgg |10 13 < 5 10° A mcrif‘stedl(rlsks |
rs1181970017 |cagggaagat ¢ t ‘tgagttcatg [0 11 < 2 005D| ° 1S'r0t'e l
rs1360539565 | gtggcaggag t a,g gtccgcgcca |68 99 < 7 10° A col?lp 1ca.101;1s, !
1s1234240454 | tggtggcagg a ¢ gtgtccgcge |68 114 < 9 10% A whereas in the !
1s1391922321 |cetgteatte a  t cgtagcecge |16 23 < 6 106 A mll‘(idl.eage’ |
rs1370031793 |agcggagagt ¢ g taataggaaa |3 5 < 8 10 A strolels'more !
rs1185134219 [gagcggagag ¢ g ttaataggaa |3 6 < 9 10 A prevalent in men !
151423462369 | ggagcggaga g a tttaatagga |3 4 < 3 102 B Vs women l
rs1420856028 | ggtgggggcyg - llbpagggcaagag |47 72 < 7 10° A l
rs1402649633 | ggccttggtg ¢ ¢ caggcacggg |47 72 < 7 10° A !
rs1329414068 | cggccttggt g t gcaggcacgg |47 55 < 3 102 C !
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rs1402972626 |gaccttttgt g a cccagaatag|/3 6 > 13 10° A )
rs1316071794 |gctccttgaa g ¢ caagcgctcc (47 37 > 4 10° B 1
rs1169518250 |gctctgtget ¢  t cttgaagcaa [47 31 > 8 10° A 1
1s749254860 |tgccagcagg ¢ | tf tctgtgotcc |47 40 > 3 102 C [melatonin excess 4
rs1247910843 |ggtggctett ¢ | a cccaccttge |47 26 > 10 10 A |Protects sperma-/,
1s369159859 |ttgaagcaag ¢ t* gctccagagg |44 35 > 5 10° A ngzzsg%rﬁtA 1
ASMT | 15776937576 |taggtttagt ¢ t* aaatgggatt|/3 5 > 1810° A damage T [59]
rs1490005750 |aataggttta g ¢* tcaaatggga (/3 10 > 5 10° B 1
1s769131304 |cccagaatag g t* tttagtcaaa|l13 8 > 8 10 A 1
rs747312680 |gcccagaata g a gtttagtcaal|l3 9 > 6 10 A 1
rs1313192261 [gtgctccttg a g agcaagcgct |47 69 < 7 10° A | oxidative DNA |
rs1280760292 |atgcagacta ¢t g tttagggctg|6 11 < 9 10 A damage in |
rs1270130345 |gtttagtcaa a g tgggattgga |3 15 < 3 103 B| spermatozoa l
rs760130208 |tttttgcagc ¢  t gcgctgcgcg (/9 18 > 2.0.05 D l
rs1219304054 |cgcctgtttt ¢ g tttgcagccg|/9 17 > 3 102 C !
rs1342636840 |ggccgcctgt -  a tttttttgcal|l/9 16 > 4 10° B l
rs1199386338 [gcgtggcctc g a cggaggcggg [248153 > 9 10 A l
rs1320007219 |ggcgtggcct ¢ | t gcggaggcgg 248218 > 2 0.05 D l
rs1271521528 |gggggcgtgg ¢ t ctcgcggagg [248139 > 10 10° A, . l
11448375205 |cgtggcctcg ¢ a, t ggaggcgggce 248158 > 9 10° A increased risk Ofl
11189200229 |gegtggecte g a cggaggeggg [248152 > 9 106 A| ™
ASMTL 1s1415487801 |ctgggcgtgg ¢t ctcgcggagg [248149 > 9 106 A ! [60]
151156620464 |actgggcgtg g a cctcgcggag [248142 > 10 106 A !
151469404811 |gactgggcgt g t gcctcgcgga (248203 > 4 10° B !
rs1251287274 |ctgaaggcge g  t gactgggcgt [248127 > 12 106 A !
rs1175123993 |cactgaaggc g  a* cggactgggc [248127 > 12 106 A !
1s1291628557 |ggccgectgt ¢ ¢ ttttttgcag|/9 23 < 4 10° B 1
151180366338 |gaaggcgcgg a ¢, g ctgggcgtygg [248 447 < 10 10° A . )
rs868731322 |ccatctccac g ¢ ccccteccac |65 74 < 2 0.05D reducec!nskof 1
rs1271480584 |ccccatctce a ¢ cgccccteee |65 111 < 10 10° A autism )
rs866001797 |ggacaccccc a ¢ tctccacgec |65 132 < 12 10° A )
typical for stroke
151421651131 |cgcgegttte ¢t gccgtccegte [126 41 > 20 10° A in men, notin |
women, whereas
rs1448729155 |ggggcgcgeg ¢t gtttccgeceg 126108 > 3 102 C ;I;g’lztrrréfﬂz !
more prevalent
rs1432712128 [cgggggtcga g ¢ gtgtggccgg (67 36 > 11 10 A in men vs !
DHRSX women [58]
rs1358454071 |gcgcgecgegt ¢t ¢ tccgccgtcc 126209 < 9 10 Atypical for strokeT
rs867739338 |ggtcgaggtg ¢ g ggccgggggt |67 102 < 8 10° A in women, not in?
rs1378563899 | tgggcggggg9 bp - ggccgggggt |67 102 < 8 10 A men, whereas in T
13868409480 |ggggtcgagg t g gtggccgggg |67 102 < 8 10° A|the middle age, 1
rs867299345 |gcgggggtcg a g ggtgtggecg [67 102 < 8 109 A [stroke is rarer in ¢
13867438218 |gggcgggggt ¢  t* gaggtgtgge |67 75 < 2 0.05 D|Womenvsmen .
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' [8] 5’ flank wt m 3’ flank mAZ a p diseases
1s1419491744 | tgttgatgcg ¢ t gctccagggc|44 37 > 3 102 C 1
151364333348 | gggacctgtt g ¢ atgcgcgctc|44 35 >4 107 B 1
151249554398 | tctcggggac ¢t tgttgatgcg|44 25 >10 10° A| 1
rs1198316629 | ctctcgggga ¢ | a ctgttgatgc|44 26 > 8 10° A 1ni‘1ma§"s.blfd¥w
rs1462305927 | gggcggggeg 10bp - ggggegecge|I53 111> 6 106 A SferﬁztogjnezisT
rs1218528522 | gggcggaccg 23bp - gcgggcgtcc|/53107 > 7 100 A disruption i
rs1295545779 | tccggggegg 25bp - ggcgcgggcegl|l/53.107 > 7 106 A during estradiol 1
rs1408412710 | gggcggaccg 19bp - gggcgcgggc|/53107> 7 10° A excess caused 1
151182537877 | ccgaggtcgg 24bp - ggcggggcgg|l53107> 7 10° A by, for example, i
1947643665 | cggaccgaag ¢ |t cggaccgaag|l53106> 8 106 A | hormone pills 4
rs1197889662 | cggggcggac ¢ g gaagcccccg(/53124> 4 10° B Coﬁta.lm?;g 1
rs1039330305 [gtccggggcg g ¢ accgaagccc|/53127> 4 10° B eik}llgflyizsuad?(;l i
PPP2R3B| 151471195554 | ggtccgggge g a gaccgaagcc|153129> 3 102 C t [61]
rs1312999970 [ gaggtcggtc ¢  t ggggcggacc|/53135> 2 .0.05 D 1
rs1162176371:a| acctgttgat g @ a cgcgctccag|44 14 >17 10% A 1
in a male's body,
rs1162176371:c| acctgttgat g ¢ cgcgctccag|44 53 < 4 10° B increased risk (_)fi
spermatogenesis
disruption
during estradiol
1s775448137 | cggggacctg ¢ ¢ tgatgcgcgc|44 101 <16 10° A| excess caused |
by, for example,
hormone pills
1s1435908201 | ctcggggacc ¢ ¢ gttgatgcgc|44 51 <3 102 C contatning l

synthetic 17a-

ethynylestradiol
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Table S2. Candidate SNP markers of male reproductive potential within the human Y-linked protein-coding genes
in the pseudo-autosomal region 2 (PAR2)

DNA, genome sequence Kp, nM :
Gene dbSNP ID hypothetlcal 2 [Ref]
[8] 5'flank wt = m 3’ flank wt m AZ o p diseases
increased risk
6 of oral antigen-
rs56317732 | ccctgactta g a aagattagtg|l2 8 > 5 10° A induced !
anaphylaxis
IL9R [64]
reduced risk of
6 oral antigen-
1s945044791 | caactgctgc a g gttatctcct|/0 15 < 6 10° A induced )
anaphylaxis
rs1180666684 | aacaacttac ¢ a,tctgctgagct |30 21 > 7 10° A !
rs1253458550 | aggtgaacaa ¢ t ttaccctgct|30 17 > 13 10° A l
1s752886077 | ggaggtgaac a ¢ acttaccctg|30 18 > 8 10° A l
11211023838 | gaggaggagg I8hp - acaacttacc |30 17 > 11 10° A increased risk |+
rs1301073978 | agaaagagga 7bp - aacaacttac|30 21 > 7 10°% A ofaqtism, !
SPRY3 . > which is more [65]
rs977855071 | aagaggagga g t gtgaacaact |30 25 > 3 10° C frequent in !
11258303293 | ggaggaggag -  aa aaagaggagg |30 24 > 5 103 B |menvswomen |
rs1486330529 [ aggaggagga g ¢ aaagaggagg |30 20 > 8 10° A l
rs1421114836 | agaggaggag g t aggagaaaga |30 16 > 12 10° A !
rs1240652420 | ggaggaggag g t agagagagga |30 17 > 10 10° A !
rs187456378 | atgcggaagt ¢ @ a* agcggcegtcc |32 23 > 5 10° A )
151409364412 | gcttcatgcg -  cat gaagtcagcg |32 24 > 4 103 B |reduced risk of 1
2 male anxiety
rs1211033675 | cgcttcatge g a gaagtcagcg |32 26 > 3 10° C negatively )
rs1194465485 | acgcgtagac g t gggcgcttca |32 27 > 2 005 D affecting 1
] family
3
rs190225413 | aagaggccac g a cgtagacggg |32 23 > 3 10° B relationships 1
rs774524317 | caggcctage ¢ t gtgtcgcctg|78 33 > 17 10° A and both )
6 mother’s and
vaMP7| 1s1290051089 | gcaggectag ¢ a cgtgtcgcct |78 21 > 23 107 A children’s 1 [66, 67]
rs1261057099 | agcaggccta g a ccgtgtcgcc|78 47 > 9 10° A health )
rs1344153396 | gctgggaacg ¢ a agcaggccta |78 64 > 4 103 B 1
11295232988 | aagaggccac 21bp - gcggaagtca |1l 96 < 6 10°% A | menanxiety |
P negatively
rs1303920403 | gcctgctgece a g ttggaggagc |78 101 < 5 10 A affecting both !
1980147704 | ggcgettcat g | ¢ cggaagtcag |33 38 < 4 10° B | mother’sand |
children’s
1s1467429651 | ggggcgctte a ¢ tgcggaagtc|33 55 < 9 10° A health l

Notes: see “Notes” under Table S1; Genes: /L9R, interleukin 3 receptor subunit a; SPRY3 sprouty RTK signaling antagonist
3; VAMP?7, vesicle-associated membrane protein 7. Deletions, SPRY3: 18bp = agaaagaggaggaggtga; 7bp = ggaggtg;
VAMP?7: 21bp = gcgtagacggggcgcttcat.



Additional file 1: Supplementary Results
Table S3. Candidate SNP markers of male reproductive potential within the human Y-linked protein-coding genes
paralogous to X-linked genes

DNA, genome sequence Kp, nM

dbSNP ID hypothetical

Gene

[8]

5’ flank

wt

m

3’ flank

wt

A

Z

o

diseases

[Ref]

ZFY

rs1388535808

1s996955491

ggagggggcc

gggggcccaa

aactaccatc

taccatcccg

21

21

13

15

10°

10°¢

during removal
of aberrant
spermatocytes,
higher risk of
meiotic arrest
leading to
azoospermia and
infertility

l

[68]

AMELY

1s772325955
1534551924

tttgagaaga
ggtgcacatg

atgagaaaag

ttgagaagag

16
16

17
21

0.05
106

> O

higher risk of
suicide in men

[69]

NLGN4Y

rs944043529

15755206048

cagccaagag

tcagccaaga

acagtcggag

cacagtcgga

69

69

18

32

20

14

10

106

higher risks of
autism spectrum
disorders in boys
and males

15780844477

tccetttgtt

ttcacctctg

18

26

106

reduced risks of

autism spectrum

disorders in boys
and males

[70]

RPS4Y2

rs753818084

acggttgcac

gtaaaaggag

10

0.05

higher risk of
male sterility

[71]

TBL1Y

1s893297657

rs759428101

ccctctgteg

caccgccagt

tgcagccgcc

ccaatccctt

51

51

33

18

16

106

10

reduced risks of
disorders of
cardiogenesis
and of cardiac
contractions in
men

[72]

TMSB4Y

rs556848823

aaatttctta

tgtttgctct

14

10

10

improved tumor-
suppressive
function in men

[73]

USP9Y

rs924163369

ttggagataa

tctggtggcet

12

10°

increased risk of
new-onset heart
failure

[74]

ury

1s755256822

gtggagtaac

t13

tttttttttt

22

16

10°

higher risks of
developmental
defects in UTX-
deficient male
embryos

!

[75]

Notes: see “Notes” under Table S1; Genes: ZFY, zinc finger protein Y-linked; AMELY, amelogenin Y-linked; NLGN4Y,
neuroligin 4 Y-linked; RPS4Y2, ribosomal protein S4 Y-linked 2; TBL1Y, transducin f—like 1 Y-linked; 7MSB4Y, thymosin
B4 Y-linked; USP9Y, ubiquitin-specific peptidase 9 Y-linked; UTY, ubiquitously transcribed tetratricopeptide repeat—
containing. Insertion, UTY: t13 = ttttttttttttt.
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Table S4. Candidate SNP-markers of male reproductive potential within the male-specific protein-coding unique
genes on the human Y-chromosome

dbSNP ID DNA, genome sequence Kp, nM candidate SNP
Gene 3" [Ref]
[13] 5’ flank wt m 3’ flank wtm AZ o p markers
CDY24 | rs200670724 | atgttccata ¢ ¢ aatcgtcata |4 7 <7 109 A malegﬁ;‘;tra“"n L [76]
-6
rs113917966 gcgcagtggt ¢ t ccattttaaa |7 14 <10 10° A increased risks of l
KDM5D | 15995110746 acagcctttt a g cggtccttee (10 17 <7 10° A |aggressive prostate | [77]
rs1253179328 | cacagccttt ¢ ¢ acggtcctte (10 17 <7 10° A cancet l
rs1348409621 gtcccttagg g t ggcgcctgga |69 36 >11 10° A | higher risks of |
testicular
TSPY? rs1355738209 | cgcgcagtcc ¢ t ttagggggceg (69 34 >13 10° A maturation arrest 4 (78]
] higher risks of
6
1s754865271 gcgcagtccc ¢t ¢ tagggggcge (69 137 <13 10° A male infertility !
reduced risks of
TSPY4 | rs1275736639 | ctcccattga ¢ t tggccacgac |47 30 > 9 10° A | spermatogenesis 1
disorder
reduced risks of
rs1159358562 ctcccattga ¢ t tggccacgac |47 30 > 9 10° A S(%ZET(?;S%IGSS;IS i
0
..................................... e eemerenersnespee e e heme ek ne ek JS1273736639)
reduced risks of
spermatogenesis
TSPYS | rs1384648018 | tcccttaggg g a gcgcctggaa |69 60 > 2 0.05 D disorder (due to 1 [79]
rs1159358562)
higher risks of
6 spermatogenesis
1s755556626 gcagtccctt a - gggggcgcecct (69 157 <16 10° A disorder (due to !
rs1159358562)
reduced risks of
TSPYI0 | rs1434797814 | ctcccattga ¢ t tggccacgac |47 30 > 9 10° A S(%ZZT(?;?%%S?/IS 1
0
1s1275736639)

Notes: see “Note” under Table S1; Genes: CDYs, chromodomains Y-linked; KDM5D, lysine demethylase 5D; TSPYs, testis
specific proteins Y-linked;
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