Supplementary table 1: Predicted single nucleotide variants in hypospermatogenesis patients
	DBN
	Gene
	HGVS c.
	HGVS p.
	MAF
	Zygosity
	Sequence
ontology
	Pathogenicity
Classification

	HS1
	EP300
	NM_001429.4:c.2609C>T
	NP_001420.2:p.Pro870Leu
	0.0001
	Hetero
	MS
	Benign

	HS1
	WFS1
	NM_006005.3:c.985T>A
	NP_005996.2:p.Phe329Ile
	0.0005
	Hetero
	MS
	Benign

	HS3
	CDC27
	NM_001256.6:c.1817delT
	NP_001247.3:p.Leu606Hisfs*2
	-
	Homo
	FS
	Likely pathogenic

	HS3
	TUBB8
	NM_177987.3:c.932T>G
	NP_817124.1:p.Leu311Arg
	0.0002
	Hetero
	MS
	Likely benign

	HS4
	TNXB
	NM_019105.8:c.7417C>T
	NP_061978.6:p.Arg2473Cys
	0.0037
	Hetero
	MS
	Benign

	HS4
	MYH7
	NM_000257.4:c.5507C>T
	NP_000248.2:p.Ser1836Leu
	0.0013
	Hetero
	MS
	VUS

	HS7
	GP1BA
	NM_000173.7:c.1756C>T
	NP_000164.5:p.Arg586Trp
	0.0002
	Hetero
	MS
	VUS

	HS7
	PDE12
	NM_177966.7:c.1021G>A
	NP_808881.3:p.Gly341Ser
	0.0001
	Homo
	MS
	Benign

	HS7
	KRT16
	NM_005557.4:c.887T>C
	NP_000403.1:p.Gln412Ter
	0.0025
	Hetero
	SG
	Benign

	HS12
	NOTCH2NLA
	NM_203458.6:c.473C>T
	NP_982283.2:p.Thr158Ile
	0.007
	Hetero
	MS
	Benign

	HS13
	SCN4A
	NM_000334.4:c.5191G>A
	NP_000325.4:p.Ala1731Thr
	0.0005
	Hetero
	MS
	Benign

	HS13
	HRG
	NM_000412.5:c.1234C>T
	NP_005548.2:p.Met296Thr
	0.0003
	Hetero
	MS
	Benign

	HS13
	DCHS1
	NM_003737.4:c.704G>A
	NP_003728.1:p.Arg235Gln
	0.0001
	Hetero
	MS
	Benign

	HS15
	MYPN
	NM_032578.4:c.2410G>A
	NP_115967.2:p.Gly804Arg
	0.0103
	Hetero
	MS
	Benign




Supplementary table 2: Predicted copy number variants in hypospermatogenesis patients

	DBN
	Zone
	Type
	Location
	CNV with genes
	Size
(Kb)
	ACMG class
	pLI_EXAC score
	DDD_HI %

	HS1
	Chr6(q25.3)
	DUP
	160131879_160133273
	SOD2
	1.394
	VUS
	2.3
	1

	HS2
	Chr22(q11.21)
	DEL
	21900222_21922245
	RIMBP3B;RIMBP3C;UBE2L3
	22.023
	VUS
	7.78
	3.65

	HS2
	Chr5(q33.3)
	DEL
	158250012_158250493
	EBF1
	0.481
	VUS
	9.96
	0.23

	HS2
	Chr17(q21.32)
	DUP
	45221076_45266747
	CDC27
	45.671
	VUS
	4.86
	9.78

	HS2
	Chr6(q25.3)
	DUP
	160131879_160133273
	SOD2
	1.394
	VUS
	2.3
	1

	HS4
	Chr22(q11.21)
	DEL
	21846178_21922245
	PI4KAP2;RIMBP3B;RIMBP3C;UBE2L3
	76.067
	VUS
	7.78
	3.65

	HS4
	Chr7(q22.1)
	DEL
	102963895_102964338
	DNAJC2
	0.443
	VUS
	9.84
	8.02

	HS5
	Chr6(p12.1)
	DEL
	56390870_56391462
	DST
	0.592
	VUS
	1.00
	5.62

	HS5
	Chr6(q25.3)
	DUP
	160131879_160133273
	SOD2
	1.394
	VUS
	2.3
	1

	HS6
	Chr17(q11.2)
	DEL
	29496729_29528352
	NF1
	31.623
	Path
	1.00
	0.88

	HS6
	Chr5(p13.2)
	DEL
	36995610_37015008
	NIPBL
	19.398
	Path
	1.00
	3.01

	HS6
	Chr15(q15.3q21.1)
	DEL
	44624089_44792190
	CTDSPL2;GOLM2
	168.101
	VUS
	9.9
	5.14

	HS6
	Chr7(q32.3)
	DEL
	132500100_132570763
	CHCHD3
	70.663
	VUS
	4.04
	6.3

	HS6
	Chr6(q23.3)
	DEL
	136589287_136593492
	BCLAF1
	4.205
	VUS
	-
	4.44

	HS6
	Chr2(q37.1)
	DUP
	233245096_233273626
	ALPG; ALPP; ECEL1P2
	28.530
	VUS
	1.68
	0.37

	HS7
	Chr2(p16.3)
	DEL
	49195792_49196266
	FSHR
	0.474
	VUS
	3.74
	4.4

	HS7
	Chr11(p13)
	DEL
	32121803_32122469
	RCN1
	0.666
	VUS
	1.63
	3.34

	HS7
	Chr2(q31.1)
	DEL
	32121803_32122469
	TLK1
	0.444
	VUS
	9.9
	6.27

	HS7
	Chr2(q33.2)
	DUP
	203748862_203757564
	WDR12
	8.702
	VUS
	6.09
	6.57

	HS8
	Chr1(p36.22)
	DEL
	11269200_11272600
	MTOR
	3.400
	Likely Pathogenic
	1
	0.59

	HS8
	Chr11(23.3)
	DEL
	117077313_117078906
	TAGLN
	1.593
	VUS
	2.4
	3.83

	HS8
	Chr6(q22.33)
	DEL
	128319757_128320198
	PTPRK
	0.441
	VUS
	8.8
	4.6

	HS8
	Chr4(q31.21)
	DEL
	146042249_146048765
	ABCE1
	6.516
	VUS
	9.9
	1.23

	HS10
	Chr15(q15.1)
	DUP
	41862240_41870728
	TYRO3
	8.488
	VUS
	7.6
	8.32

	HS11
	ChrX(p21.1)
	DEL
	31792051_31947859
	DMD
	15.5808
	Pathogenic
	1
	0.27

	HS11
	Chr2(q34)
	DEL
	211542615_211543846
	CPS1
	0.1231
	VUS
	8.3
	5.16

	HS11
	Chr2(q37.1)
	DEL
	233243418_233275445
	ALPG;ALPP;ECEL1P2
	3.2027
	VUS
	1.68
	0.37

	HS14
	Chr17(q21.31)
	DUP
	44248216_44364378
	ARL17B;KANSL1;KANSL1-AS1;
	11.6162
	VUS
	9.9
	1.6



















Supplementary table 3: Target genes and function of potential hypospermatogenesis microRNAs
	HS miRNA
	Gene (Target score)
	Function

	miR-1283
	ZFHX4 (99)
	RNA polymerase II-specific and RNA polymerase II cis-regulatory region sequence-specific DNA binding activity

	
	RFX3 (98)
	Regulatory factor X gene family, which encodes transcription factors that contain a highly-conserved winged helix DNA binding domain

	miR-549a-3p
	HSPA4 (94)
	Involved in chaperone-mediated protein complex assembly and protein insertion into mitochondrial outer membrane

	hsa-miR-891b
	CPEB1 (99)
	It is involved in the regulation of mRNA translation and play a role in cell proliferation

	
	DMRT1 (94)
	This gene exhibits a gonad-specific and sexually dimorphic expression pattern. Defective testicular development and XY feminization occur when this gene is hemizygous.

	
	RBM44 (91)
	Predicted to enable protein homodimerization activity. Predicted to be located in cytoplasm and intercellular bridge

	miR-365a-5p
	RBM46 (86)
	Predicted to enable mRNA binding activity. Predicted to act upstream of or within mRNA stabilization and trophectodermal cell differentiation 

	
	LRP8 (79)
	This gene encodes a member of the low density lipoprotein receptor which are cell surface proteins that play roles in both signal transduction and receptor-mediated endocytosis of specific ligands for lysosomal degradation 
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Supplementary fig. 1: In-silico analysis of CDC27 and TUBB8 variants (a and b), c. anaphase promoting complex consisting of CDC27 protein (string analysis) 
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Supplementary fig. 2: a. total and significant differentially expressed miRs (up and down regulated) in all five HS patients. b and c. GO enrichment pathway analysis of differentially expressed miRs for molecular functions.  d and e GO enrichment pathway analysis of differentially expressed miRs for biological processes. f. HS microRNAs targeting CDC27 with high target score
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