Supplementary information for
[bookmark: OLE_LINK160][bookmark: OLE_LINK161]Drosophila Pif1A is essential for spermatogenesis and is the homolog of human CCDC157, a gene associated with idiopathic NOA

[bookmark: _GoBack]Supplement Table 1 Numbers of eggs laid in four hours of each cage
	
	Average 
	STDEV
	F value
	P value

	WT F × WT M
	233
	18.33
	
	

	WT F× Pif1A M
	239.67
	13.20
	0.683
	0.636

	WT F×Pif1A/DF M
	233.33
	16.50
	0.895
	0.982

	WT M × Pif1A F
	246.33
	17.47
	0.952
	0.413

	WT M × Pif1A/DF F
	243.33
	11.24
	0.547
	0.452


F=females, M=males
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[bookmark: OLE_LINK153][bookmark: OLE_LINK154]Supplement Figure 1. A cell-type specific expression pattern of human CCDC157 during spermatogenesis. Single-cell RNA-sequencing data (NCBI Gene Expression Omnibus (GEO) accession number: GSE106487) underlying a hierarchical model of human testicular cells1 were used to evaluate the expression pattern of CCDC157. (A) By dividing ScRNA-seq data of 2854 individual testicular cells from donors with normal spermatogenesis into three clusters according to the rank of the stage-specific marker genes including GFRA1, KIT, STAR8 (spermatogonia stages)2, 3, SPO11, OVOL2, NME8 (spermatocyte stages)4, and TEX29, NFKBIB, IQCF3, LELP1 (spermatid stages)1, we found that CCDC157 is highly expressed throughout spermatid stages. Line chart shows the relative expression levels of CCDC157 during spermatogenesis stages (Fig. S1A). (B) Totally, 2,854 individual testicular cells from donors with normal spermatogenesis showed significant higher expression of CCDC157 than 174 testicular cells from one NOA donor (Fig. S1B). Mann-whitney test, ****, P < 0.0001; ***, P < 0.01; **, P < 0.05. SPG, spermatogonia; SPC, spermatocyte. 
[image: D:\博后\博士后有关\pif1a\new CDD7.23\CDD11.7\supp2.tif]
Supplement Figure 2. An alternative immunostaining with Eya antibody and Pif1A-RI-Flag correspondingly evidenced its spermatid-specific expression. (A-A’’) anti-Eya marks mature cyst cell marker; Arrowhead indicates a nuclear marked by Eya in the middle of the testis and the arrow indicated a nuclear marked by Eya at the terminal epithelium region. (B-B’’) anti-Flag represents Pif1A-RI; Arrowhead indicates a big nuclear and arrow indicates a small nuclear. We can clearly see the types of the nuclei are different, which suggests that Pif1A-RI could not co-localized with Eya. (C-C’’) enlargement diagrams of anti-Flag (representing Pif1A-RI), which showed its expression in the germline nuclei.

[image: ]
Supplement Figure 3. 
(A) Comparison of different spermatogenic stages of wild-type and Pif1A1 mutant testes. (Left) Primary spermatocyte cysts at the 16-cell stage. (Right) Onion (64-cell) stage spermatid cysts. (B) Nebenkern morphogenesis stained by ATP5A at the onion stage. (C) the average size of nebenkern in the testes of wild type animals and Pif1A1 mutants and the size of the nebenkern in Pif1A1 mutants is significant smaller than that of the wild type. (D) The length of elongated syncytium of 64 spermatids. There is no obvious difference between the length of elongated spermatids of Pif1A1 mutant and wild type animals. (E) The transcriptional levels of genes related to mitochondrial function or morphogenesis in wild type animals and Pif1A1 mutant.


[image: F:\郑慧梅\博后\博士后有关\pif1a\paper figure\final figure\final figure 6.tif]
[bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK99][bookmark: OLE_LINK100]Supplement Figure 4. Two groups of genes transcriptional levels check in Pif1A1 mutant.
(A) The transcriptional levels of genes related to nuclear shaping have no significant changes between wild type animals and Pif1A1 mutant. (B)The transcriptional levels of the genes related to consisting of actin cone and IC migration have no significant changes between wild type animals and Pif1A1 mutant. 
[image: C:\Users\zhm\Desktop\pif1a3.12\pif3.28\new\sup3.tif]
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Supplement Figure 5. 
Real-time PCR analysis of Pif1A 5 annotated transcripts in the testes of wild type animals.
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Supplement Figure 6. 
Caspase 3 staining for the base of the teseis in Pif1A mutant (B-B’’) and control animal (A-A’’). No Caspase 3 signal was detected in the entire cyst assembly towards to the terminal epithelium region, where the mature sperms following coiling, are released into the testis lumen and then pass into the seminal vesicle of WT (A’). In the contrast, the Caspase 3 signals were obvious in the cyst of Pif1A1 mutant, indicating cell death occurred towards the end of spermatogenesis in the mutant (B’). Light images of the base of the testes in Pif1A mutant (B’’’) and control animal (A’’’), white arrows shows the accumulated of coiled but failed to pass into the seminal vesicle spermatids.

Primers
Jaguar-qf GATGACAACTGCGAACTCATGCTG,
Jaguar-qr GCGTATGGCTTTATCCGCAATAG;  
cortactin-qf	GGCTGGGACCACGTCGAAA,
cortactin-qr	CTTGGAGTAATCCTTCTGAGAC;
Arpc1-qf  GGATCGAACCCAGATTGCCTTATC,
Arpc1-qrGCGTCCACACATAGGCATTAC;
Arpc2-qf GACACGGAAGAAGGCTACAATGTT,
Arpc2-qr	GTAGTTAATGACGGCACGCTT;
Arpc3A-qf	TACGAAATCAAGTCCGACGTGGAT,
Arpc3A-qr	CGCATCAGATCCGCATCCTG;
Arpc3B-qf	CGAAGTTAAGTCGGAGGTGGAC,
Arpc3B-qr	CAGCGGAAATCCCGCATCTC;
Arpc4-qf	GGTGGACTTTGTCATTAGCTTC, Arpc4-qr	GTTGCCTTCACCTAGAACCGT;
Arpc5-qf	GAATGTGAAGGACCACGCCCT, Arpc5-qr	CTTCTCATGCCACTGCAGCAG;
Arp2-qf	GATGATTGAGGTGATGTTCGAG, Arp2-qr	GGCAAACTCCTCGTAGACG;
Arp3-qf	GGGAGTACACCGCGGAGATAAT,
Arp3-qr	ATTATCTCCGCGGTGTACTCCC;
cpb-qf	ATGTCGGAAATGCAGATGGAC, cpb-qr	GATCTTCAGCGGCTGGTC;
cpa-qf	CAACGATCTGGGAAACGGTCG, cpa-qr	GTGTCTATAATGACTGGCAGTG;
Dmn-qf	GTGGTGGAAATACTGCCG, Dmn-qr	TTCTGCTCAATCTCTGCG;
Lis-qf	CCAGCATAACGAGGGTAA, Lis- qr	ACATCCTGCACAGAGTCC;
Yuri-qf	TCCTTAGTCGGCGAGATAG, Yuri-qr	CCCTGTTGATTGAGCTGTG;
Ddlc1-qf	TTGAAAAGGACATTGCGGC, Ddlc1 qr	ACGATCCAAAGTTGCGACC;
Spag4-qf	 CTCATTTGTGCTGCTCTCA, Spag4-qr	GCCACTTTGCTGTCTATCT;
DCTN1-p150-qf	TCGCCGACTTGCAGGAACA,
DCTN1-p150 qr CGCAGCACCTCCTTTTTGG;
Ifc-qf: ACACTTTATCTCGGAGCACT,   Ifc-qfr: AGCATCGATGGCTTAGGAGG;
Vib-qf: CAACCACCTACCAGTCAAAGA, vib-qr: CTTCGTCTGGTCCTCGATG;
PINK-qf: GATTACCGACAGGACCAAT, PINK-qr: AGCCACTGTAGGATCTCCG;
Merlin-qf: CAAACAATCGACCATCAGCC, Merlin-qr: GATGCGTTAGATGCAATTGG;
Porin-qf: CCTCAGTCTGGAAACAAGA, Porin-qr: CCATCGTTGACAGCTGTGTG;
Rea1-qf: GACAAGACCCTAAAGTTCTG, Rea1-qr: AATGGAAATGGCACGGTGC;
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