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740 Extended Data Figure 2 | RADS1 stimulates the generation of homozygous indels. a,

741 Representative Sanger sequencing traces of putative homozygous indels observed in Fo animals
742 obtained from Chd2R68#1 knock-in experiments. b, Representative Sanger sequencing traces of
743 putative homozygous indels observed in Fy animals obtained from 7yr“%°S knock-in experiments.
744 ¢, Genotyping traces for a putative homozygous Chd?2 indel and an F; offspring from a cross
745 between the founder and a wildtype C57BL/6N mate. The F; genotyping, which was consistent
746 for all 7 pups in the litter, indicates heterozygous presence of the indel observed in the founder.
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754 Extended Data Figure 3 | Chd2 crRNA specifically recognizes wildtype allele. PCR was
755 performed using the Chd2-RH_F/R primer pair with DNA purified from either wildtype or
756  Chd2RI684H/RI654H mice and the PCR product was used as a template for in vitro digestion assays
757 with or without Cas9.
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790 Extended Data Figure 4 | Cas9 injection alters the number of RADS51 puncta in G2. a,

791 Quantification of RADS51 puncta number observed in control G2 zygotes and cells injected with
792 RADS1 alone, Cas9/crRNA/tracrRNA alone, or Cas9/crRNA/tracrRNA and RADS51. Each point
793 represents a single cell. b, Representative images of cells with one (top left), two (top right),
794 three (bottom left), or four (bottom right) RADS51 puncta (arrowheads indicate puncta; DAPI,
795 blue; RADS1, green; scale=10um).
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Extended Data Figure 5 | Decreased editing efficiency in BCCIP-injected cells. Editing
efficiency observed in IVF-derived embryos injected with Cas9/crRNA/tracrRNA only (no
enhancer) or the indicated HR- and DSB repair-associated proteins (BCCIP: p=0.0016, two-
tailed chi-square test; XRCC4: p=0.031, two-tailed chi-square test).
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819 Extended Data Figure 6 | Effects of IHR enhancers on mosaicism. a, Representative
820 chromatograms showing examples traces for genotypes characterized as unedited (top left),
821 100% IHR (top right), mosaic with wildtype (bottom left), and mosaic with indel (bottom right).
822 b, Quantification of mosaicism in embryos displaying IHR for all conditions analyzed. Data
823  includes all IVF-derived embryos (Figs. 3¢, 4¢, and 4d; BCCIP: p=0.0041, two-tailed chi-square
824 test). ¢, Distribution of types of mosaicism observed in mosaic embryos described in panel b
825 (BCCIP: p=0.034, two-tailed chi-square test). d, Numbers for observed mosaicism used to
826 generate panel c.
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834
Sex Injection Genotype Notes
Method
Female CPI RH/RH
Female CPI RH/Indel
Female CPI RH/RH
Male CPI RH/RH
Male CPI RH/RH
Female CPI Indel/Indel Same Indel
Female CPI RH/Indel
Female CPI RH/RH
Male CPI Indel/Indel Different
Indels
Female PNI RH/RH
Male PNI RH/RH
Male PNI RH/RH
Female PNI Indel/Indel Different
Indels
Male PNI Indel/Indel Same Indel
Male PNI RH/RH
Male PNI Indel/Indel Same Indel
Female PNI Indel/Indel Same Indel
Female PNI RH/RH
835

836 Extended Data Table 1 | Genotyping Results for Individual Fo Pups from CPI and PNI
837  Experiments in Figure 1. Genotyping was performed using the C2ZRH-Long_F1/R1 primer pair
838 described in Supplementary Table 3.
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852
Condition Coat Color Genotype
-RAD51 White C89S/C89S
-RAD51 White C89S/Indel
-RAD51 White C89S/Indel
-RAD51 White C89S/Indel
-RAD51 White C89S/Indel
-RAD51 White C89S/Indel
-RAD51 White C89S/Indel
-RAD51 White Indel/Indel (Different)
-RAD51 White Indel/Indel (Different)
-RAD51 White Indel/Indel (Different)
-RAD51 White Indel/Indel (Different)
-RAD51 Mixed C89S/C89S
-RAD51 Mixed C89S/C89S
-RAD51 Mixed C89S/Indel
-RAD51 Mixed C89S/Indel
-RAD51 Mixed C89S/Indel
-RAD51 Mixed C89S/Indel
-RAD51 Mixed C89S/Indel
-RAD51 Mixed Indel/Indel (Different)
-RAD51 Mixed Indel/Indel (Different)
-RAD51 Mixed Indel/Indel (Different)
-RAD51 Black C89S/+
-RAD51 Black C89S/+
-RAD51 Black Indel/+
-RAD51 Black Indel/+
+RAD51 White C89S/C89S
+RAD51 White C89S/C89S
+RAD51 White C89S/C89S
+RAD51 White C89S/C89S
+RAD51 White C89S/C89S
+RAD51 White C89S/C89S
+RAD51 White C89S/Indel
+RAD51 White C89S/Indel
+RAD51 White C89S/Indel
+RAD51 White Indel/Indel (Same)
+RAD51 Mixed C89S/C89S
+RAD51 Mixed C89S/C89S
+RAD51 Mixed C89S/C89S
+RAD51 Mixed C89S/C89S
+RAD51 Mixed C89S/C89S
+RAD51 Mixed C89S/C89S
+RAD51 Mixed C89S/Indel
+RAD51 Mixed C89S/Indel
+RAD51 Mixed C89S/Indel
+RAD51 Mixed Indel/Indel (Different)
+RAD51 Mixed Indel/Indel (Same)
+RAD51 Black C89S/+
+RAD51 Black C89S/+
+RAD51 Black C89S/+
+RAD51 Black Indel/+
+RAD51 Black Indel/+
+RAD51 Black Indel/+
853

854 Extended Data Table 2 | Genotype-phenotype analyses of Tyr®**S pups from Figure 2b-e.
855  Phenotype analysis (coat color) and corresponding genotyping data from genomic DNA purified
856 from albino tissue (if available).
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Condition Positive Negative Total p-Value vs. p-Value vs. p-Value vs. p-Value vs.
Uninjected RAD51-only Cas9-only Cas9 + RAD51
Uninjected 0 15 15 N/A 0.0677 0.002 <0.0001
RAD51-only 6 25 31 0.0677 N/A 0.016 0.0003
Cas9-only 17 22 39 0.002 0.016 N/A 0.0646
Cas9 + RAD51 22 14 36 <0.0001 0.0003 0.0646 N/A

Extended Data Table 3 | Chi-square analyses of immunocytochemistry data from Figure
4b.
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