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SUPPLEMENTARY TABLES

Table S1. Screening of Y chromosome microdeletion was used for testing samples for
the presence of AZF-STS based on polymerase chain reaction. The map contains

STSs in different AZF (Promega).
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Table S2. The primers of SNPs on ESRI, CFTR, SPATA16, STPG2, KIF6 and SIMC1
were used to validate the targeted NGS and WES (upper table). The PCR reaction

protocol is shown in the lower table and generally run for 34 cycles.

Gene Forward primer Reverse primer

STPG2 F.TGCAGGACATGTTGCTGTAG  R:AGACACGAACCACTTGACAG

KIF6 F: GATTACTATAAGCTAGCATC R: ATCCATTACAGACAATGAG

ESRI F: CTCAACAGCGTGTCTCCGAG R: GAACTTGACTCTGAACGCAG

CFTR F:GCAGAGTACCTGAAACAGGAAG R:CTTTAATGGTGCCAGGCATA

SPATA16 F.TGTCCACCTTAGCGCACCCA  R:GGCTACCTGAAGCCATTTGTC

SIMC1 F:GAGATGTGTTACATTCACCT R:CAGAGCTGAGATATCCATAG

Gene  Product Size PCR
SPATAI6 405 ¢ 34 cycles ]
95°C 95°C 58°C 72°C 72°C
CFTR 240 Smins 45sec 45sec 30sec Smins
34 cycles
RH1 256
Gn ! 1
95°C 95°C 54°C 72°C 72°C
ESR] 313 Smins 45sec 45sec 30sec Smins

Table S3. Variants identified and in silico evaluation of pathogenicity of nucleotide
changes in exons of CFTR and SPATA 16 was performed using CADD, SIFT, Polyphen.

MAF were checked in the GenomAD and Taiwan Biobank

Variant of gene and protein In silico programs

Minor Allele

Gene Frequency% Taiwan
0 .
rs# ¢DNA  encoded protein  (gepom AD) Biobank% CADD SIFT Polyphen 2
16846616  ¢.G440A p-(GI47E) 13.1 328 15.67 deleterious Probably damaging
SPATAI16 1515442 ¢.A397G p-M133V) 30.99 393 19.12 deleterious benign
1515441  ¢.G232A p.(E78K) 11.9 32.54 22.2 deleterious possibly damaging
CFTR 213950 ¢.G1408A p.(V470M) 55.7 40.9 14.6 tolerated benign

Minor allele frequency (MAF) in the Genome Aggregation Database gnomAD, TWB and TPMI in Taiwan (http://gnomad.broadinstitute.org/: https://taiwanview.twbiobank.org.tw/index)
Combined Annotation Dependent Depletion (CADD) (https://cadd.gs.washington.edu.)
Sorting Intolerant from Tolerant (SIFT, https://sift.bii.a-star.edu.sg/)

Polymorphism Phenotyping v2 (PolyPhen-2. http:// genetics.bwh harvard.edu/pph2/)



Table S4. Variants identified and in silico evaluation of pathogenicity of nucleotide

changes in exons of 15 candidate SNPs were performed using CADD, SIFT, Polyphen.

MAF and MAF eas were checked in the CLC module. The mutation frequencies in

cases are compared to those in controls and are also provided in the list.

Gene  variant of gene and protein MAF% MAF_eas in silico programs pvalue | cases frequency controls_frequency P
st DNA__ encoded protein cADD SIFT Polyphen 2
TPTE 1810856 GA R>0 0.32 0.4 19.49 tolerated  possibly damaging  1.40E-03 100 1429 transmembrane phosphatase with tensin homology
[T 1375710 A2866 196V 041 04 0.053 tolerated benign 002 100 4286 T
12855785 T244h 825 0.41 04 4.786 tolerated benign 0.03 100 4286 sl
RADIL 3763384 GT5A D239N 025 0.37 8.017 tolerated benign 0.03 100 42386 Rap associated with DIL domain
TRIM23 12417980 GoA Gk 03 036 6.251 tolerated _possibly damaging 003 100 4286 tripartite motlf containing 49
KIF6 2273063 G1535A R512H 0.04 0.25 9.791 tolerated benign 1.24603 88 0 kinesin family member 6
STPG2 17558193 T373C Y125H 039 03 256 deleterious probably_damaging 8.86E-03 88 1429 sperm tail PG-rich repeat containing 2
2903150 A532G6 1n78v 039 03 5.46 tolerated benign 8 86E-03 88 14.29
DNAH2 7213894 [=] Tl 0.63 0.34 1429 tolerated bl‘nﬂ 0.03 88 2857 dynein axonemal heavy chain 2
DNAH11 6461613 A>G MV 0.69 0.69 18.94 tolerated benign 0.03 88 2857 dynein axonemal heavy chain 11
DRCT 3809611 T P>l D24 0.16 213 deleterious benlgn S 50C.03 75 o ‘dyneln regulatory complex subunit 7
NEK2 2230489 GrA G>R 0.16 022 16.01 tolerated benign T 003 | 75 1429 NIMA related kinase 2
SART3 2072579 CE3G; D23E 0.2 0.34 9.179 tolerated benign 0.03 75 14.29 spliceosome assoclated factor 3
DYNCZHT 10895391 T AV 03 0.28 237 Tolerated benlgn 003 75 1429 dynein cytoplasmic 2 heavy chain 1
CMTM2 2290182 T365C nar 017 0.28 1322 tolerated benign 003 75 1429 CKLF like MARVEL transmembrane domain containing 2
CATSPER2 2042368 GoA Vol 015 028 1378 deleterious Benign 0.03 75 1320 cation channel sperm associated 2
BORCSS 3751262 GA D>N 0.06 0.2 299 deleterious possibly_damaging 0.03 75 1429 BLOC-1 related complex subunit S

Table S5A. The designed amplicons (green) covered the SPATA16 (chr3 q26.31) and

CFTR (chr7 q31.2) regions of a 15 - gene targeted NGS panel (blue).
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Table S5B. The designed amplicons (green) covered the FSHB (chrll pl4.1), AURKC
(chr19q13.43), and PICK]1 (chr22q13.1) regions of a 15 - gene targeted NGS panel
(blue).
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Table S5C. The designed amplicons (green) covered the DAZL (chr3 p25.1),
ESRI(chr6 q25.1), GnRHI(chr25 p21.2), NR5SA1(chr9 q33.3), and FGFRI(chr8
pl1.23) regions of a 15 - gene targeted NGS panel (blue).
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Table S5D. The designed amplicons (green) covered the AR (chrX q12), TEX1I(chrX
ql3.1), USP26 (chrX g26.1), and ANOS1(chrX p22.32) regions of a 15 - gene
targeted NGS panel (blue).
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SUPPLEMENTARY FIGURES

Figure S1 AZF-STS based multiplex polymerase chain reaction (PCR) is routinely
used to detect YCMD by tracing sequence-tagged sites (STSs) marks in the AZF
(azoospermia factor region) at the long arm of Y chromosome (Yp) (Promega).
Figure S2 Screening of Y chromosome microdeletion (Promega) was used for testing
samples for the presence of AZF-STS based on polymerase chain reaction. (red-
labeled ones are represented azoospermia; black-labeled ones are represented
oligozoospermia.

Figure S3 Identified SNP of KIF6 and STPG2 were confirmed by Sanger sequencing.
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KIF6 (rs2273063)

Figure S3
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