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[bookmark: _Hlk132870712]Figure S1. Immunofluorescence staining of DNAH17 and DNAH10 in spermatozoa from control and men with TTC12 variants.
[bookmark: OLE_LINK111](A-B) DNAH17 and DNAH10 immunofluorescence assays of human sperm. DNAH17 (red in A), and DNAH10 (red in B) showed normally location along the sperm flagella of control, while both were almost absent in sperm obtained from men carrying homozygous TTC12 variants. Anti-α-tubulin (green) marked the sperm flagella. The nuclei of spermatozoa were DAPI-labeled (blue). Scale bars: 5 μm.
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[bookmark: OLE_LINK344][bookmark: OLE_LINK343][bookmark: OLE_LINK342][bookmark: OLE_LINK24][bookmark: OLE_LINK22][bookmark: OLE_LINK114]Figure S2. Immunofluorescence staining of SPAG6, GAS8, and RSPH1.
[bookmark: OLE_LINK349][bookmark: OLE_LINK348](A-C) SPAG6, GAS8, and RSPH1 immunofluorescence assays of human sperm. SPAG6 (red in A), GAS8 (red in B), and RSPH1 (red in C) showed normally location along the sperm flagella of control and men with homozygous TTC12 variants, suggesting CP, N-DRC and radial spoke were not directly affected. Anti-α-tubulin (green) and DAPI (blue) represented the sperm flagella and the nuclei of spermatozoa, respectively.


	[bookmark: OLE_LINK345][bookmark: OLE_LINK346][bookmark: OLE_LINK347][bookmark: OLE_LINK154][bookmark: OLE_LINK153]Table S1. Primers used for amplification and verification of TTC12 variants

	Gene1
	Exon
	Primer sequence (5′-3′)
	Tm2(°C)

	TTC12-13F
	13
	GACCCAGCAGTCTGGTTCT
	58

	TTC12-13R
	
	GATAGGAGGGGAGACAGGCAT
	

	[bookmark: _Hlk78387763]TTC12-17F
	17
	[bookmark: OLE_LINK914][bookmark: OLE_LINK915]GACAGTCCTTCCAGCCAACC
	58

	TTC12-17R
	
	[bookmark: OLE_LINK919][bookmark: OLE_LINK917][bookmark: OLE_LINK918]CATGCCCTCTTCTACCTTCG
	


1 F, Forward primer; R, Reverse primer.
2 Tm, The annealing temperature. 

































	Table S2. Antibodies used for immunofluorescence assay

	Name
	Company
	Catalog No.
	Dilution

	rabbit polyclonal anti-TTC12
	Sigma
	[bookmark: OLE_LINK192][bookmark: OLE_LINK193]HPA038543
	1:100

	[bookmark: OLE_LINK195][bookmark: OLE_LINK197]rabbit polyclonal anti-TOMM20
	[bookmark: OLE_LINK200][bookmark: OLE_LINK201]Proteintech
	APR10507G
	1:600

	rabbit polyclonal anti-DNAI1
	[bookmark: OLE_LINK205][bookmark: OLE_LINK206]Bioworld 
	BS90420
	1:100

	rabbit polyclonal anti-DNAH10
	Bioss
	bs-11022R
	1:100

	rabbit polyclonal anti-DNAH17
	Proteintech
	24488-1-AP
	1:100

	rabbit polyclonal anti-DNAH3
	Shanghai Youke Biotechnology
	Co.Ltd
	1:100

	rabbit polyclonal anti-SPAG6
	[bookmark: OLE_LINK223][bookmark: OLE_LINK224]Sigma
	HPA038440
	1:200

	[bookmark: OLE_LINK228][bookmark: OLE_LINK229][bookmark: _Hlk129701113]rabbit polyclonal anti-GAS8
	[bookmark: OLE_LINK231][bookmark: OLE_LINK232]Sigma
	HPA041311
	1:100

	[bookmark: _Hlk129701227]rabbit polyclonal anti-RSPH1
	Sigma
	HPA017382
	1:100

	[bookmark: _Hlk129701181]monoclonal mouse anti-α-tubulin
	Sigma
	T5168
	1:1000

	Alexa Fluor 488 anti-mouse IgG
	Invitrogen
	A21121
	1:1,000

	Alexa Fluor 555 anti-rabbit IgG
	Invitrogen
	[bookmark: OLE_LINK77][bookmark: OLE_LINK78]A32732
	1:1,000
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