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Supplemental Figure 2. Characterization of Enh13"#;8:/ $%$mouse line in females

(A, C) External genitalia and brightfield images of internal reproductive organs of XX Enh13%
0, XX Enh13%0"; 012-97" and XX Enh13%0(; 012 %" mice at 6-Week-old (A) and at 6-
Months-old (C). Scale bars represent 2000 pm. (B, E) Immunostaining of gonads from 6-Week-
old (B) and 6-Month-old mice (E). Gonads were stained for granulosa-marker FOXL2 (red),
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theca cell marker SF1 (green) and germ cells marker DDX4 (grey). Scale bars represent 200
um. (D) Quantification of ovary weight from 6-Week-old mice and 6-Mmonth-old mice. Each
point represents the average weight of both ovaries of an individual mouse; error bars show
SEM. Statistical analysis was performed using one-way ANOVA tests in Prism 10 software. P

values below 0.05 were considered statistically significant. ns- not significant.
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Zygote harvesting Electroporation  Founder with 2 copies of

Enh13
—>
, duplicated Enh13
—|5':HA| Enh13C1 | Enh13C2 [3.HA}|-
Guide 5_5' Guide 3_3'

Original allele chr11
AAV Insert —[5AA| Enhi3C1_| Enhi3C2  |3HAl-
400bp 557bp 557bp  400bp

Targeted allele Chr11 —{ Enh18C1_ | Enh13C2 |44 Sox9

Query 25 G AGATTA AGAGTCTTCTATCAAGTGAGTGTCCCCAAGACAACAGGCACAGCA 84 Query 401  CAAAACATCCAGGTGGGCTTC 460
|||||||\|||\|\||||||||||||||||||||||H||||H|||||||||||||||| 11111 |||||||||I|||I|IIIIIIIIIII||||IIIIIIIIIIIIIIIIIIIIIII
Sbjct 28 \GAGTCTTCTATCAAGTGAGTGTCCCCAAGACAACAGGCACAGCA 87 Sbjct 17 CAAAACNTCCAGGTGGGCTTCAAA 76
Query 85 TTCAGGG GATAAAATG CCATACTTCTGTTATTAAGAGAATTTGCATAGCATA 144 Query 461 aagaaagaaaagCCCAGAGTGAAGTTTGTTGCAAATGCAGGCAGATAGCTGAGGAATTAG 520
|||||||\I||\|\||||||I|||||||||||||||HIIIIHIIIIIIIIIIIIIIlI |||||||||||||||l|||||||||||||||||||||||||||||||l|||||l|[|l||
Sbjct 88 TTAAGAGAATTTGCATAGCATA 147 Sbjct 77 AAGAAAGAAAAGCCCAGAGTGAAGTTTGTTGCAAATGCAGGCAGATAGCTGAGGAATTAG 136
Query 145  TAAGAGTTCTCTCCTCTTATCCTTAGCCTTTGGAACCTATAATTTATAGAGTAGTGTTTT 204 Query 521  AAGGCCAGGTTGGCTTGGGCAAGCAAACCACAACAATGGTCAGACTGATAAAGCCCCTGA 580
. LU e e e e et et . |||||||||||||||l||||I||||||||||||||||||||||||||||||||||I||||
Sbjct 148  TAAGAGTTCTCTCCTCTTATCCTTAGCCTTTGGAACCTATAATTTATAGAGTAGTGTTTT 207 Sbjct 137  AAGGCCAGGTTGGCTTGGGCAAGCAAACCACAACAATGGTCAGACTGATAAAGCCCCTGA 196
Query 205  TAGAACATTAATCACAAAAGGCACTGAGGTACATCTGCCCCAAGGAAGCTGACCCACATA 264 Query 581  GAAAACCTTTCCACTTCAAACCCTGTGCTCTGAAATCGTGCCCATTGCCTCTGCTGAGAC 640
TECCLLEEEEEREREEE L EE e L ERE et LELEEEEEEEEEE e e e e et
Sbjct 208  TAGAACATTAATCACAAAAGGCACTGAGGTACATCTGCCCCAAGGAAGCTGACCCACATA 267 Sbjct 197  GAAAACCTTTCCACTTCAAACCCTGTGCTCTGAAATCGTGCCCATTGCCTCTGCTGAGAC 256
Query 265  AGAGATGAAAGCTAATGATGTAGTTGCAGTAGAATAAGAAGACTTGAAATTATTAAGAAG 324 Query 641  AATCATATCTTCCAAGGAGAAGGATTCCAGGAGCTGTGGGAGAGTCGCAGAGGGGAAGAG 700
IIIIIII\III\I\IIIIIIIIIIIIIIIIIIIIIIHIIIIHIIIIIIIIIIIIIIII LLCCLEEEERCCEEECE e EE L EEErrnn |
Sbjct 268  AGAGATGAAAGCTAATGATGTAGTTGCAGTAGAATAAGAAGACTT!( 327 Sbjct 257  AATCATATCTTCCAAGGAGAAGGATTCCAGGAGCTGTGGGAGAGTCGCAGAGGGGAAGAG 316
Query 325  GTAGACCCAGAGACATTCAATTTTGTAAAATCACTATGCTCTGTTGGGAAAATTTCAGAA 384 Query 701  TATCAGAATGTCCGCAGAGAATTGGAAGCCATGAGGGCAGGTGTAGAGTCCACTTCTAAA 760
|||||||\|||\H||||||||||||||||||||||H||||H||I|||||l||||||| . LELCEECCEEREREE L e ey
Sbjct 328  GTAGACCCAGAGACATTCAATTTTGTAAAATCACTATGCTCTGTTGGGAAAATTTCA( 387 Sbjct 317  TATCAGAATGTCCGCAGAGAATTGGAAGCCATGAGGGCAGGTGTAGAGTCCACTTCTAAA 376
Query 385  GGGCTGCTCACAAGAACAAAACATCCAGGTGGGCTTCaaaacaggaagagaaaaaaaaga 444 Query 761  CAAACAGCTGAGGGGAGTTTAAGGTAGCCTGAGAAGCCCCAGTGTGTTCTAATCAGCCAG 820
III||||\I||\I\II|I|I|I|I||||||||||IIII||||||||I|I|I|I||||||| TECCLELEEEEEEEE et e e e e el
Sbjct 388  GGGCTGCTCACAAGAACAAAACATCCAGGTGGGCTTCAAAACAGGAAGAGAAAAAAAA( 447 Sbjct 377  CAAACAGCTGAGGGGAGTTTAAGGTAGCCTGAGAAGCCCCAGTGTGTTCTAATCAGCCAG 436
Query 445 CCAGAGTGAAGTTTGTTGCAAATGCAGGCAG 504 Query 821  AGGAAGGAGGGAGGCTGGAAAGCTGTCCTTTCTTTGTGAATGAATGCTTTGGTTTCATAA 880
. ||||||||||||||||||||||||||||||||||||1||||||||||||||||||||||| . |||||||||||||||l||||||||||||||||||||[||||||||||||||||l|l||||
Sbjct 448  GAGAGAAACGAAAGGAAAGAAAGAAAAGCCCAGAGTGAAGTTTGTTGCAAATGCAGGCAG 507 Sbjct 437  AGGAAGGAGGGAGGCTGGAAAGCTGTCCTTT 496
Query 505  ATAGCTGAGGAATTAGAAGGCCAGGTTGGCTTGGGCAAGCAAACCACAACAATGGTCAGA 564 Query 881  GTGGGTCCTTCAGGAATGGCTTTCTGCAAAGAATGAGGGAAACTATTCAAATCATCTGAA 940
LLCCCEEEEEEEEEE e ELL e CreEerrnt . ||||||||||||||Il||||I|||||||||I||||||||||||||||||||||||[|||I
Sbjct 508  ATAGCTGAGGAATTAGAAGGCCAGGTTGGCTTGGGCAAGCAAACCACAACAATGGTCAGA 567 Sbjct 497  GTGGGTCCTTCAGGAATGGCTTTCTGCAAAGAATGAGGGAAACTATTCAAATCATCTGAA 556
Query 565  CTGATAAAGCCCCTGAGAAAACCTTTCCACTTCAAACCCTGTGCTCTGAAATCGTGCCCA 624 Query 941  GATTGCATGTGGCTGTCCAAAACATCCAGGTGGGCTTCaaaacaggaagagaaaaaaaag 1000
LLCELEEE LR ee e e e e et LLLLLELELLT IIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 568  CTGATAAAGCCCCTGAGAAAACCTTTCCACTTCAAACCCTGTGCTCTGAAATCGTGCCCA 627 Sbict 557  GATTGCATGTGACTGTCCAAAACATCCAGGTGGGCTTCAAAACAGGAAGAGAAAAAAAAG 616
Query 625  TTGCCTCTGCTGAGACAATCATATCTTCCAAGGAGAAGGATTCCAGGAGCTGTGGGAGAG 684 Query 1001 CCAGAGTGAAGTTTGTTGCAAATGCAGGCA 1060
LLCCLECEEEEEEEEEEe et et ee e et . ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 628  TTGCCTCTGCTGAGACAATCATATCTTCCAAGGAGAAGGATTCCAGGAGCTGTGGGAGAG 687 Sbjct 617 CAGAGTGAAGTTTGTTGCAAATGCAGGCA 676
Query 685  TCGCAGAGGGGAAGAGTATCAGAATGTCCGCAGAGAATTGGAAGCCATGAGGGCAGGTGT 744 Query 1061 GATAGCTGAGGAATTAGAAGGCCAGGTTGGCTTGGGCAAGCAAACCACAACAATGGTCAG 1120
LUCCECEEEEEEEEEEE et e et eeenrnettl . ||||||||||||||||||||||||]|||||||||||||||||||||||||||I|||||||
Sbjct 688  TCGCAGAGGGGAAGAGTATCAGAATGTCCGCAGAGAATTGGAAGCCATGAGGGCAGGTGT 747 Sbjct 677 \TAGCTGAGGAATTAGAAGGCCAGGTTGGCTTGGGCAAGCAAACCACAACAATGGTCAG 736
Query 745  AGAGTCCACTTCTAAACAAACAGCTGAGGGGAGTTTAAGGTAGCCTGAGAAGCCCCAGTG 804 Query 1121 ACTGATAAAGCCCCTGAGAAAACCTTTCCACTTCAAACCCTGTGCTCTGAAATCGTGCCC 1180
LCLLLCCEEEEEE et el FELLLEECEREEEEEEEE et e e e e eeeenenn
Sbjct 748  AGAGTCCACTTCTAAACAAACAGCTGAGGGGAGTTTAAGGTAGCCTGAGAAGCCCCAGTG 807 Sbjct 737  ACTGATAAAGCCCCTGAGAAAACCTTTCCACTTCAAACCCTGTGCTCTGAAATCGTGCCC 796
Query 805  TGTTCTAATCAGCCAGAGGAAGGAGGGAGGCTGGAAAGCTGTCCTTTCTTTGTGAATGAA 864 Query 1181 ATTGCCTCTGCTGAGACAATCATATCTTCCAAGGAGAAGGATTCCAGGAGCTGTGGGAGA 1240
||||||l||||||||||||l|||||||||||||||||||||||||||||||||||||||| < TLLCEELEEEEEE et e e e e et r
Sbjct 888  TGTTCTAATCAGCCAGAGGAAGGAGGGAGGCTGGAAAGCTGTCCTTTCTTTGTGAA 867 Sbjct 797  ATTGCCTCTGCTGAGACAATCATATCTTCCAAGGAGAAGGATTCCAGGAGCTGTGGGAGA 856
Query 865 TGCTTTGGTTTCATAAGTGGGTCCTTCAGGAATGGCTTTCTGCAAAGAATGAGGGAAACT 924 Query 1241 GTCGCAGAGGGGAAGAGTATCAGAATGTCCGCAGAGAATTGGAAGCCATGAGGGCAGGTG 1300
I||||||||||||||||||I|I|I|||I|I|||||1||||||||||||l|IIIIIIIIII . ELCLLEEEERREEEE e e el
Sbjct 868 GCTTTGGTTTCATAAGTGGGTCCTTCAGGAATGGCTTTCTGCAAAGAATGAGGGAAACT 927 Sbjct 857  GTCGCAGAGGGGAAGAGTATCAGAATGTCCGCAGAGAATTGGAAGCCATGAGGGCAGGTG 916
Query 925  ATTCAAATCATCTGAAGATTGCATGTGGCTGTCCAAAACATCCAGGTGGGCTTCaaaaca 984 Query 1301 TAGAGTCCACTTCTAAACAAACAGCTGAGGGGAGTTTAAGGTAGCCTGAGAAGCCCCAGT 1360
LLLCEEEEEEEE et LEEEEEEEEE L EEEEEnn el . DECLLEEEEEREEEE e et e e e it e et
Sbjct 928  ATTCAAATCATCTGAAGATTGCATGTGACTGTCCAAAACATCCAGGTGGGCTTC-AAACA 986 Sbjct 917  TAGAGTCCACTTCTAAACAAACAGCTGAGGGGAGTTTAAGGNAGCCTGAGAAGCCCCAGT 976
Query 985 CCAGAGTGAAGTTT 1044 Query 1361 GTGTTCTAATCAGCCAGAGGA T-GGAAAGCTGTCCTTTCTTTGTGAATG 1419
LUCLCEE FEEEECEEEECEE L L e et LLLLEEEEEREEREE e e e et CErE e et
Sbjct 987 GAAGAG-A i I A IC%AGAGTGAA(IS'HT 1045 Sbjct 977  GTGTTCTAATCAGCCAGAGGA TGTCCTTTCTTTGTGAATG 1036
Query 1045 GTTGCAAATGCAGGCAGATAGCTGAGGAATTAGAAGGCCAGGTTGGCTTGGGCAAGCAAA 1104 Query 1420 AATGCTTTGGTTTCATAAGTGGGTCCTTCAGGAATGGCTTTCTGCAAAGAATGAGGGAAA 1479
LLLCLEEETEEEEEEEEEeenrerr f LLLLLLELEEEEEE TLEL . ||||||||||||||||||||||l|||||| |||||l||||||||||||||||||
Sbjct 1046 GTTGCAAATGCAGGCAGATAGCTGAGNN-T-AGAANNN--GGTTGGCTTGGGCA-GCAA- 1099 Sbjct 1037 GCTTTGGTTTCAT-AGNGGGTCCTTCAGNN--GGCTTTCTGCAAAG-ATGAGGGAAA 1092
Query 1105 CCACAACAATGGTCAGACTGATAAAGCCCCTGAGAAA 1141 Query 1480 CTATTCAAATCATCTGAAGATTGCATGTGGCTGTCTCACGGATATTTCATCTTTATGTTT 1539
Lo LR PP EEerr e et . |||||||||||||||||||||||1|||| 1| ||||||||||||||||||I||
Sbjct 1100 CN-CAACAATGGNCAGACTGATAA-GCCCN-GAGAAA 1133 Sbjct 1093 CTATTCAAATCATCTG-AGATTGCATGTGN-TGNCNNNCGGATATTTCATCTTT) 1150

Query 1540 CAAGATTTGGCTTAGCTTTATTCTAGCAATTTTTTCTTTTGTCTCTA 1586
N R A Ny NN A
Sbjct 1151 CA-GATTNG-CTNN-CTTTANTCTAGCA-~TTTTTCNTTTGNNTCTA 1192
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Supplemental Figure 3. Targeting approach and validation of the Enh13 duplicated allele
(A) Schematic representation of the targeting approach using the CRISPR-READI workflow.
Zygotes are harvested from super ovulated female mice, pre-incubated with rAAV6 harboring
the donor template containing two copies of Enh13 and homology arms, electroporated with
Cas9/sgRNA RNPs to delete the original Enh13, and implanted into pseudo pregnant females
to generate founder edited mice. Schematic representation of the cleavage sites to remove the
original Enh13 locus and below is the insert of duplicated Enh13 flanked by 400 bp homology
arms. The targeted allele containing two copies of Enh13 instead of the original one is presented
below. (B) Sanger sequencing alignment of Enh13 duplication insertion sites analyzed using
the BLAST tool. Predicted duplicated sequences (Query) are shown on the top lines and actual
F2 homozygous mice sequences (Sbjct) on the bottom lines. 5' HA sequences are highlighted

in yellow, Enh13 copy 1-orange, Enh13 copy 2-green and 3' HA in blue.
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Supplemental Figure 4. Characterization of XY mice carrying Enh13 duplication

(A) Bright field images of the external and internal genitalia and gonads of 6-Week-old adult
and E13.5 embryonic gonads of XY WT, heterozygous and homozygous mice for Enh13
duplication. Scale Bar represents 2000 pm in adults and 500 pm in embryos. (B) Quantification

of testis weight in 6-Week-old mice. Each dot represents average weight of both tests of an
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individual mouse; error bars show SEM. Statistical analysis was performed using one-way
ANOVA test in Prism 10 software where samples were compares to XX WT. P values below

0.05 were considered statistically significant. ns- not significant.
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