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Supplementary Fig 1. Analysis the enrichment of spermatogenic cells and
somatic cells. (a) Real-time RT-RCR analyzed the expression of markers in the
fraction of spermatogenic cells (FSPCs) and the fraction of somatic cells (FSCs)
enriched from the testes of P9 mice with Gapdh as internal control. Plzf, c-Kit and
Dazl were used as the germ cells markers, meanwhile, Sox9 and Amh were used as
the somatic cells markers. Error bars represent s.e.m. (b) Flow cytometry analysis the
ratio of MVH positive cells in FSPCs and FSCs enriched from P9 testes.
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Supplementary Fig 2. BCAS2 is required for spermatogenesis in one-month-old
testes. (a) Morphological analysis of one-month-old testes showed that the
Bcas2™;Vasa-Cre testes were smaller than the control. (b) Testes weight of
one-month-old control and Bcas2™";Vasa-Cre mice (***P<0.001, n=5). Error bars
represent s.e.m. (c) Hematoxylin and eosin (H&E) staining of control and
Bcas2™";Vasa-Cre testes in one-month-old mice. Spermatocytes and spermatids were
almost absent in the seminiferous tubules of the Bcas2™;Vasa-Cre mice. Scale bar,
100 um. (d) IF staining of MVH (a germ cell marker) in control and Bcas2™;Vasa-Cre
one-month-old old mice. Compared to the control, only a few MVH positive cells in the
basement membrane were observed in Bcas2™;Vasa-Cre testes. The DNA was
stained with Hoechst 33342. Scale bar, 50 um.
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Supplementary Fig 3. Deficiency of meiosis event in prophase | of
Bcas2F;Vasa-Cre testes. (a) IF staining for SCP3 of control and Bcas2™;Vasa-Cre
testes at P12. MVH was used as a germ cell indicator. The DNA was stained with
Hoechst 33342. Scale bar, 20 um. (b) IF staining for yH2AX in control and
Bcas2™;Vasa-Cre testes at P12. MVH was used as a germ cell indicator. The DNA
was stained with Hoechst 33342. Scale bar, 20 um.
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Supplementary Fig 4. Analysis of development stages of spermatogonia in
Bcas2™;Vasa-Cre testes. (a) Double staining of PLZF (Green) and MVH (Red) in
sections of control and Bcas2™;Vasa-Cre testes at P10. Scale bar, 25 um. (b) The
number (meants.e.m.) of MVH" and PLZFMVH®" cells per seminiferous tubules
cross-section in control and Bcas2™;Vasa-Cre testes at P10. At least 200 tubules
were counted from 3 independent mice. Error bars represent s.e.m.
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Supplementary Fig 5. DNA damage sighals do not accumulate in
Bcas2™;Vasa-Cre testes during the transition of mitosis to meiosis. Western
analysis the expression of yH2AX which is marker of double-stranded DNA damage
(DSB) in DNA damage in control and Bcas2™;Vasa-Cre testes at P8, P10 and P12.
The level of BCAS2 protein showed the samples of control and Bcas2™;Vasa-Cre
mice. GAPDH was used as loading control.
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Supplementary Fig 6. Original gels shown in the main manuscript. (a) Blots
correspond to shown in Figure 1d. (b) Blots correspond to shown in Figure 2b. (c)
Blots correspond to shown in Figure 3a. (d) Blots correspond to shown in Figure 3c. (e)
Blots correspond to shown in Figure 6d.



Supplementary Table 1. Summary of RNA-seq data mapping results

Sample name Control Bcas2™:V-Cre

Total reads 51803114 51446816
Clean reads 50610844 (100%) 49955178 (100%)
Totalmapped 46333767 (91.55%) 45740076 (91.56%)

Multiple mapped 1170662 (2.31%) 1119594 (2.24%)

Uniquely mapped 45163105 (89.24%) 44620482 (89.32%)




Supplementary Table 2. A list of 7 significantly changed transcriptions

Gene ID gj;io. Sf,,’i':ﬂ;, Bcaiz:ﬁ?tc,.e Fold Change  P-value
ENSMUSG00000003545  FosB 10.92146 0.2758 30.59750  0.001992536
ENSMUSG00000006574  Sicda1 15.68347 0.60653 2585761  7.55E-05
ENSMUSG00000056054 S100a8  9.34920 0.659802 1416969  0.003811089
ENSMUSG00000056071 S100a9  9.82674 0.400996 245058  0.003811089
ENSMUSG00000080893 Gm15920  24.3526 7.720678 3154213 0.002910623
ENSMUSG00000081824 BC002163  39.33253 13.71876 2.86706  0.000396505
ENSMUSGO00000095597 Gm6472  29.10597 9.837943 2.95854  0.001501834

Fold Change: RPKM-Control/ RPKM-Bcas2™;V-Cre.

Fold Change>2 as the threshold for significantly differential expression

P-value: Corrected P-value <0.005 as the threshold for significantly differential expression

on



Supplementary Table 3. A list of significantly changed transcriptions in P9 testes

Down-regulated in Bcas2™-;V-cre sample

GeneNames Gene Symbol RPKM-control RPKM-Bcas2™;V-cre FC-normalized p-value
ENSMUSG00000060636 RpL35A 711.99 472.22 0.66 3.35E-11
ENSMUSG00000067702 Tuba3a 237.21 131.77 0.56 8.22E-08
ENSMUSG00000036752 Tubb4b 431.96 282.78 0.65 9.74E-08
ENSMUSG00000006574 SLC4A1 15.68 0.61 0.04 7.55E-05
ENSMUSG00000081824 BC002163 39.33 13.72 0.35 0.000396505
ENSMUSG00000067338 Tuba3b 136.44 83.09 0.61 0.000587107
ENSMUSG00000028393 Alad 146.90 91.69 0.62 0.000620042
ENSMUSG00000057933 gstA2 89.59 50.67 0.57 0.001421674
ENSMUSG00000095597 Gm6472 29.11 9.84 0.34 0.001501834
ENSMUSG00000031431 TSC22D3 97.82 57.12 0.58 0.001943679
ENSMUSG00000003545 fosB 10.92 0.28 0.03 0.001992536
ENSMUSG00000080893 Gm15920 24.35 7.72 0.32 0.002910623
ENSMUSG00000056071 S100A9 9.83 0.40 0.04 0.003811089
ENSMUSG00000056054 S100A8 9.35 0.66 0.07 0.003811089
ENSMUSG00000094777 Histlh2ap 91.41 56.51 0.62 0.005752131
ENSMUSG00000061232 H2-K1 59.02 32.29 0.55 0.006407903
ENSMUSG00000042462 DCTPP1 84.96 51.58 0.61 0.006546874
ENSMUSG00000073940 Hbb-bt 42.42 20.31 0.48 0.00692075
ENSMUSG00000029848 STRA8 87.25 56.82 0.65 0.013635895
ENSMUSG00000065037 Rn7sk 20.02 7.97 0.40 0.01613516
ENSMUSG00000032291 CRABP1 76.06 48.05 0.63 0.016609513
ENSMUSG00000073411 H2-D1 59.31 35.48 0.60 0.017935705
ENSMUSG00000022652 MORC1 16.81 5.97 0.36 0.021711344
ENSMUSG00000005470 ASF1B 50.15 29.63 0.59 0.023886394
ENSMUSG00000022432 SMC1B 25.64 11.30 0.44 0.025196064
ENSMUSG00000030041 D6Mmb5e 29.26 14.78 0.51 0.028344916
ENSMUSG00000020766 Galkl 53.81 32.27 0.60 0.029888826
ENSMUSG00000009670 Texl1l 33.19 17.97 0.54 0.030252176
ENSMUSG00000015365 Mov10I1 64.02 41.85 0.65 0.033078693
ENSMUSG00000040152 Thbs1 15.75 5.29 0.34 0.033452824
ENSMUSG00000070348 CCND1 25.78 12.78 0.50 0.041242165
ENSMUSG00000023443 ESX1 11.19 3.35 0.30 0.044683493
ENSMUSG00000093599 Mir5620 5.38 0.92 0.17 0.049303386
ENSMUSG00000085666 Gm9855 13.89 0.00 NA 1.22E-05
ENSMUSG00000059040 enol 6.29 0.00 NA 0.001980656
ENSMUSG00000098453 Mir6997 3.54 0.00 NA 0.019378059
ENSMUSG00000093404 Gm25190 211 0.00 NA 0.042875493
ENSMUSG00000080384 Gm22105 2.16 0.00 NA 0.042875493

ENSMUSG00000027073 PRG2 2.22 0.00 NA 0.042875493




Up-regulated in Bcas2™-;V-cre sample

GeneNames RPKM-control RPKM-Bcas2™;V-cre FC-normalized p-value
ENSMUSG00000085354 Gm2044 160.64 260.18 1.62 3.55E-07
ENSMUSG00000003555 CYP17A1 94.79 152.09 1.60 0.000116227
ENSMUSG00000065126 Snord104 64.55 101.98 1.58 0.002687811
ENSMUSG00000029304 SPP1 54.31 84.33 1.55 0.007791217
ENSMUSG00000067608 Pcna-ps2 0.08 6.79 85.01 0.02284126
ENSMUSG00000034674 TDG 40.75 62.35 1.53 0.023503576
ENSMUSG00000088929 Gm24299 28.99 47.36 1.63 0.023688103
ENSMUSG00000077565 Gm23201 5.64 15.69 2.78 0.026625954
ENSMUSG00000093124 Gm24366 0.58 5.41 9.27 0.043878831
ENSMUSG00000064542 Gm22980 1.43 7.39 5.15 0.046219061
ENSMUSG00000064390 Rnu73b 0.00 4.37 NA 0.008015242
ENSMUSG00000098363 Mir6993 0.00 3.18 NA 0.017715641
ENSMUSG00000089265 Gm22888 0.00 3.36 NA 0.017715641
ENSMUSG00000098479 Gm27263 0.00 2.04 NA 0.039996352
ENSMUSG00000065439 Mir140 0.00 2.22 NA 0.039996352
ENSMUSG00000093119 Gm25640 0.00 2.07 NA 0.039996352
ENSMUSG00000099107 Gm27898 0.00 2.59 NA 0.039996352
ENSMUSG00000092953 Gm26217 0.00 2.46 NA 0.039996352
ENSMUSG00000094650 Gm25361 0.00 2.04 NA 0.039996352
ENSMUSG00000064770 n-R5s29 0.00 2.61 NA 0.039996352

FC (Fold Change): RPKM-Bcas2™;V-Cre /RPKM-Control.

FC>1.5 as the threshold for significantly differential expression

P-value: Corrected P-value <0.05 as the threshold for significantly differential expression



Supplementary Table 4. A list of changed alternative splicing events

Exon_ Control_Skip Bcas2F/-;V-Cre Adjusted_
AcclD Location CExp FVExp SplicingType
Number :Others _Skip::Others PValue
2610005L07Rik 8:20401377-20401496 9 107::490 421::374 49::27 13::56 1.55E-08 cassette
Gm21811 8:20401377-20401496 8 10::490 327::374 49::24 13::45 1.84E-07 cassette
2610005L07Rik 8:20278090-20278170 17 47::132 130::102 57::27 21::56 2.33E-07 altend
2610005L07Rik 8:20271922-20272002 21 15::0 22::98 5::27 76::56 1.42E-05 altend
Casp2 6:42276870-42276930 9 98::6 79:43 2:107 17::98 1.72E-04 cassette
Dym 18:75126664-75126744 15 95::0 119::20 1::83 19::67 2.29E-04 altstart
2610005L07Rik 8:20405121-20405195 8 255::0 188::302 71::105 14:71 3.02E-04 alts
Magea5 x:155055395-155055483 5 0::82 6::10 35::19 7::16 0.001853 cassette
Smpd4 16:17620586-17620630 3 78:1 76::25 1:77 10::73 0.001944 cassette
Ints10 8:68824190-68824267 17 173::111 141::14 59::82 17::58 0.002032 cassette
Fam135a 1:24042949-24043024 14 47:1 52::22 174 12::78 0.00221 cassette
Adck5 15:76604626-76604671 51 108::0 82::12 4::109 13::87 0.002313 cassette
E2f5 3:14581136-14581206 2 62::16 41::50 7::100 22::95 0.002344 cassette
Whbp1l 19:46606712-46606759 2 50::1103 37::205 36:130 83::140 0.002404 cassette
Gm10256 y:2832910-2833060 3 360::134 235::144 74:13 72:1 0.002712 cassette
Dazl 17:50284996-50285046 8 103::11622 260::403 574::771 202::560 0.002863 cassette
Gm17606 14:54649522-54649532 14 15:113 2:127 47::70 132::85 0.00306 alt3
Acinl 14:54649522-54649532 20 15:113 2:127 47::70 132::85 0.00306 alts
Gls 1:52200618-52200651 10 339::20 208::36 52::73 79::58 0.003205 cassette_multi
Ppm1b 17:85023032-85023079 9 20::79 18::18 35:164 11:170 0.003226 cassette
Gm21811 8:20405121-20405195 10 255::0 188::302 71::86 14::43 0.003357 alt3
Srbdl 17:85997506-85997547 20 45::6 40::27 3:52 11::40 0.003815 cassette
Cpsfl 15:76604626-76604671 2 108::0 82::12 4:116 13::90 0.003858 cassette
Gm27029 11:101416849-101416925 10 92::6 88::22 3::100 15::83 0.004002 cassette
1810058I24Rik 6:35252956-35253045 2 505::52 516::119 46::165 94::159 0.004259 cassette
Aarsdl 11:101416849-101416925 3 92::6 88::22 3:113 15::92 0.004417 cassette
Gnaz 10:74972197-74972243 2 24::0 16::18 1::20 8::16 0.00454 cassette
Trrap 5:144810151-144810204 34 109::6 124::41 6::116 19::120 0.005066 cassette_multi
Smpd4 16:17620712-17620762 4 76::9 76::34 4:77 14::73 0.005068 cassette_multi
Skal 18:74207530-74207594 1 9::45 20::20 7::30 16::16 0.005269 alts
Lnp 2:74534615-74534668 13 23:21 23:1 9::31 1::32 0.005345 cassette
Tbcldl 5:64284690-64284809 15 41:1 37:18 2::42 12::39 0.005408 cassette_multi
Hk1 10:62291975-62292043 19 67:4 60::29 2:70 12::76 0.005424 cassette
2310045N01Rik 8:70159386-70159454 4 36::2 22:19 2::32 9::24 0.00583 cassette
Ddi2 4:141689270-141689331 11 32::93 11::198 38::42 78::45 0.006111 cassette
Ptbp2 3:119760651-119760731 4 84::9 95::38 11:128 27:121 0.00617 altend
Rdh13 7:4443737-4443771 4 43:1 35::29 2::27 10::25 0.006253 cassette
Rgs3 4:62626492-62626531 16 517 31:5 3:28 15::30 0.006305 mutually_exclusive
Rsclal 4:141689270-141689331 11 32::93 11::198 38:73 78::81 0.006318 cassette
Esrpl 4:11338722-11338831 17 60::43 32::65 17:70 32::58 0.00635 cassette
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17::59

7:120

25::148

21:54

40:10

93::1196

27::67

25::25

232::388

21:79

9::40

7::45

24::193

15::83

51::61

21:103

43:132

9::36

1::32

1:6

38::77

42::65

26::54

16::123

40::151

0.044223

0.044245

0.044309

0.044591

0.044617

0.044668

0.044758

0.04477

0.044949

0.045048

0.045386

0.045492

0.045702

0.045749

0.046223

0.046378

0.046397

0.047398

0.047487

0.047494

0.047706

0.04775

0.047983

0.048021

0.048189

0.048259

0.048472

0.048497

0.048504

0.048558

0.048584

0.048863

0.048926

0.048955

0.048976

0.049202

0.04931

0.049341

0.049559

0.049738

0.04993

0.049976

cassette_multi
cassette
altend
cassette
alts
mutually_exclusive
altstart
cassette
alts
cassette
cassette
cassette
cassette
retain_intron
cassette_multi
cassette
altend
cassette
alt3
cassette
altstart
cassette
cassette
altstart
cassette
altstart
cassette
cassette
cassette
cassette
cassette
cassette
alt3
cassette
cassette
cassette
cassette
mutually_exclusive
alt3
cassette
cassette

altend




Supplementary Table 5. Primer sequence used for real-time RT-PCR assay

Gene Forward (5’—3’) Reverse (5°—3’)
Bcas2 TCGCTGCTCGACAACCGATTGAA AGCTGCATGTTCTTTCGCTGCCA
Gapdh CCCCAATGTGTCCGTCGTG TGCCTGCTTCACCACCTTCT
Oct4 GAAGCAGAAGAGGATCACCTTG TTCTTAAGGCTGAGCTGCAAG
Sox2 GGCAGCTACAGCATGATGCAGGAGC CTGGTCATGGAGTTGTACTGCAGG
c-Kit TCATCGAGTGTGATGGGAAA GGTGACTTGTTTCAGGCACA
Hprt GCCAGTAAAATTAGCAGGTGTTCT ATAGGCTCATAGTGCAAATCAAAAG
Nanos2 GGAATAAGAGGAAGGTACAGGAACTA TATATTGGATGGGTAGAAGAGAGAGAA
Stra8 CTGTTGCCGGACCTCATGG TCACTTCATGTGCAGAGATGATG
Dmc1 AGCCACCTTCGCAATAACC CCACTTCTCCAGCCCCTAAT
Rec8 CTACCTAGCTTGCTTCTTCCCA GCCTCTAAAAGGTGTCGAATCTG
Mvh CTAGGAAGACCAAATAGTGAATCTGAC TCCAGAACCTGTTACTACTTCTTCATT
Sycp1 AAGTTTGATTCTAAAACAACTCCTTCA ACTCTTTTTAGTTGGTGTCTTCACTGT
Sycp3 AGAAATGTATACCAAAGCTTCTTTCAA TTAGATAGTTTTTCTCCTTGTTCCTCA
Sohlh2 TCTCAGCCACATCACAGAGG GGGGACGCGAGTCTTATACA
Sohlh1 GGGCCAATGAGGATTACAGA CACAGGAGCTGTGCAGAGAG
Tuba3a-premRNA CCACTACACCATCGGCAAAG CCAGACAGCCACCATCTAAAGC
Tuba3a-mRNA GGATGTGGTTCCCAAAGATGT CACAGTGGGAGGCTGGTAGTT
Tuba3b-premRNA AGCCAACAATTATGCCAGAGG CCTTGACCGGGACAACCAT
Tuba3b-mRNA CACAGGCCGATCTGTGCA CCACTGAAAGCCGCTCCAT
Tubb4b-premRNA GGACTCGGTGCGTTCAGG GCTTTCGGCCAAGGGATT
Tubb4b-mRNA AGCTGTTCCGCAGTCGCC GGTCGCTATCTCCGTGGTAAG
Dazl GGATGAAACCGAAATCAGGA ATAGCCCTTCGACACACCAG
DazI-FL TCCACCACAGTTCCAGAGTG AACATAACTCCTCTGCTCTCCA
Dazl-A 8 TCCACCACAGTTCCAGAGTG CAGTTGTATAAGCCTGGTAG
Dazl+7 TGTGCAGGCCCCGTGTAT GGAACCCTGGGGAAGAAGA
Hmga1 GAGCCCAGTGAAGTGCCAAC CCTTGGTTTCCTCCCTGGAG
Hmga1-E1 CCCCAGCTCGGATGTGAC GCAAATGCGGATCTGAAACC
Ehmt2 CATCAATGCCGTAGATAAGCAA GTGGAGCCATCCTCTTCCTT
Ehmt2-A10-F AGCCAAGAGGGGTCTCCAA CTCGCTGATGCGGTCAATC

Ehmt2-FL-F AGCCAAGAGGAGTGAATGGTGT

CCAGTGAAGACGTGTCATTGGA




Supplementary Table 6. Primer sequence used for RT-PCR assay

Gene Forward (5'—3’) Reverse (5’ —>3’)

Gene

Dazl TCCTCCTTATCCAAGTTCACCA TCAGCTCCTGGATCAACTTCAC
Ehmt2 AGACAGCCCGTGGGTGAA GCGGTCAATCTTGGGAGC
Hmga1 CCCCAGCTCGGATGTGAC GCAAATGCGGATCTGAAACC
Gapdh ACCACAGTCCATGCCATCAC TCCACCACCCTGTTGCTGTA




