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Supplementary figure 1: (A) Schematic illustration of experimental procedures. Following Cre 5 

mRNA injection and a heat treatment at 12 hpf, 30 GFP-positive embryos (GFP+) and 30 con-6 

trol siblings (ctrl) were collected at 24 hpf and dissociated prior to fluorescence-activated cell 7 

sorting (FACS). Upon genomic DNA extraction, the DNA was used as a template for a locus-8 
specific PCR amplifying the tyr target region and the amplified PCR fragments were used in 9 

single-end next generation sequencing (NGS). (B) FACS plots of control and GFP-positive 10 

cells and their respective events during gating.  11 
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Supplementary figure 2: Allele frequency table for GFP-positive cells. Distribution of identi-13 

fied alleles around each the cleavage site for the guide GGACTGGAGGACTTCTGGGG. Nu-14 
cleotides are indicated by unique colors (A = green; C = red; G = yellow; T = purple). Substi-15 

tutions are shown in bold font. Red rectangles highlight inserted sequences. Horizontal dashed 16 

lines indicate deleted sequences. The vertical dashed line indicates the predicted cleavage 17 

site.  18 



 19 
Supplementary figure 3: Off-target analysis. (A) The employed tyr gRNA target on chromo-20 

some 15 has a potential off-target on chromosome 19 with three mismatches (red asterisks). 21 
(B) Locus-specific sequencing reveals allele frequencies with 83.1% in control and 88.55% in 22 

GFP-positive cells. Nucleotides are indicated by unique colors (A = green; C = red; G = yellow; 23 
T = purple). Substitutions are shown in bold font. Red rectangles highlight inserted sequences. 24 

Horizontal dashed lines indicate deleted sequences. The vertical dashed line indicates the 25 
predicted cleavage site.  26 
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Supplementary figure 4: Pigmentation defects observed after sox10:Cre-mediated recombi-28 

nation. (A) Animals heat treated at 16 hpf show a significant loss of pigmentation at adulthood 29 

within the body and the pectoral fins. (B) Expression sox10 shown by in situ hybridization at 30 

12 and 24 hpf. Lateral views with anterior to the left. Arrows indicate expression of sox10 in 31 
the posterior neural crest. Expression of sox10 in the otic anlage (oa) can serve as an addi-32 

tional landmark. (C) Timeline. Cre activity in sox10:Cre-positive animals at 10 hpf elicits re-33 

combination (blue box) in developing neural crest cells. Three consecutive heat treatments at 34 
16, 22 and 28 hpf trigger expression of Cas9-GFP and the subsequent mutagenesis of the tyr 35 

target site (green box). Analysis of pigmentation was conducted at 50 hpf. (D) Further reduction 36 

in body pigmentation in triple heat treated animals. Scale bars: 2 mm for upper row in A; 150 37 
µm in B; 500 µm for D and lower row in A. 38 

39 
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Supplementary figure 5: (A,B) A PCR with a forward primer annealing in the hsp70l promoter 42 

and a reverse primer annealing in the 5’ sequence of Cas9 allows the detection of the non-43 
recombined (2153 bp) or recombined (934 bp) 3C construct. Primers are shown as half arrows. 44 

(C) Genotyping of 3C animals with (+) or without (-) Cre mRNA injection (Cre) or heat treatment 45 
(heat). DsRed+ and GFP+ indicates presence of the respective fluorescent protein prior to 46 

genomic DNA extraction. In the absence of a heat treatment no fluorescent protein (no FP) 47 

was observed. Lanes with no band represent wild-type siblings. M: marker for molecular size 48 
standard.  49 
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Supplementary figure 6: (A-D) Variable pigmentation defects are observed in adult animals 52 

that were injected with Cre mRNA at the 1-cell stage and heat treated at 12 hpf (A) and 60 hpf 53 
(B). In contrast, Cre mRNA injected animals that were never subjected to a heat treatment do 54 



not show any pigmentation defects (C) and are indistinguishable from wild-type (D). Scale bar: 55 

2 mm for A-D. (E,F) Allele frequency table for Cre mRNA injected animals heat treated at 12 56 

hpf (E) and the three controls wild-type, 3C tyr without Cre mRNA injection and no heat treat-57 

ment as well as 3C tyr without Cre mRNA injection but with a heat treatment. Nucleotides are 58 
indicated by unique colors (A = green; C = red; G = yellow; T = purple). Substitutions are shown 59 

in bold font. Red rectangles highlight inserted sequences. Horizontal dashed lines indicate 60 

deleted sequences. The vertical dashed line indicates the predicted cleavage site. 61 
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