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CIGETTCAGTTIGE ICAACCCATCCT ARACTCCARTCACAATGGTGAGCAAGGGCGAGGAGGATAACATGGCCATCATCAAGGAGTTCATGCGCTTCAAG
MV S K G EEDNMMATIL1KEFMMRFK

GTGCACATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGCTGAAGGTGA
VHMESGSVNSGHTETZFTEIEGES GEG GRWPYEGTU OQTAIKTL KV

CCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCATGTACGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACATCCCCGACTA
T K GGPLPFAWDILSPQFMYGSKAYV KHPADTI PDY

CTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGAC
L KL SFPEGFIKWERVMNZFEDSGSGVVTVTAQDSSLQD

GGCGAGTTCATCTACAAGGTGAAGCTGCGCGGCACCAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCTCCGAGC
G EF1 YKV KLRGTNZF®PSDG GPVMQKIKTMGWEAS S E

GGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAGCAGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGCTGAGGTCAAGACCACCTACAA
R MY PEDGALIKGETI KQRULIKLIKDG GG GHYDAEVKTTYHK

GGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAACGTCAACATCAAGTTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAA
AAK KPVQLPGAYNVNIIKLDITSHNETDYTI1IVEQ QYE

CGCGCCGAGGGCCGCCACTCCACCGGCGGCATGGACGAGCTGTACAAGTACCCATACGATGTTCCAGATTACGCTGAGGGCAGGGGAAGTCTTCTAACAT
R AEGRHSTSGGMDELYKYPYDVZPDYAETG GRS GSULILT

GCGGECGACGTGCAGCAAAATCCCCGGGCCCCCAAAAAAGAAGAGAAAGGTGCCGAAGAAGCATGCAGCACCACCAAAAAAAAAACGAAAAGTAGAAGACCC
c G bV EENZPGPZPIK K KR RIKVPKIKHAAPZPIKIKIKRIKVEDP

ACGAGGCAACACCAGCGGCGTGCTGAGCACCCCCAAGGCCAAGAGGGCCAAGCACCCCCCCGGCACCGAGAAGCCCAGGAGCAGGAGCCAGAGCGAGCAG
R GNTS GV L STW®PIKAKIRAKMHPZPSGTEIKZPRSIRSQ S E Q

CCCGCCACCTGCCCCATCTGCTACGCCGTGATCAGGCAGAGCAGGAACCTGAGGAGGCACCTGGAGCTGAGGCACTTCGCCAAGCCCGGCGTGGATCCAC
P ATC®PI1CYAVI1IRQSRNILRRHLTETLWRHFAKUZPSGVDP

CGGTCGCCACC
PV ATMVS K GEELFTSGVV P11 LV ELUDTGIDVNG GHIKF SV
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CACTCTCCECATCEACCAGCTCTACAAGTARA TGGAGGCTACTATTCCATCCAACCGACAAGAGTGTCATGTACCGGGTCCGAAGCATCTACAGTTTGAR
ATTCTTCATTTAGTTTCCGTAAAAAAATTCTTCAATCGGCATAGAAAAGAATTCAGGAGAAAAGCAAGCGTTTGGTTGAAGCAACTTGTTTTCAACTTTG
TTATGTAGGACTAGACTATCTGTCTACAGTATGTCTTTGCTTGTATCCTGTTGAATTTGTGTCGTATTTTCTTCCTTTAACACGAAATTTTAGCGCGTTT

CCTACTATTGGAGTGGGTAATCCTGGAGAAGAATAATGATATCTTGGTTTGATTAATTGAAAAACAGCGCCCTCGTGTACTTTCTGAGTGCATTTTACTT



TTATTAGTCATCTTGTACATTATTGAGGTGGCTTTATTGGTAAATTGTTAACTTTCCACTTGGTTTATTCGAATCGTTTTTACTTACTCCCTGTATGTGT

AAGGGCTTTGGTATATGCACCTCAATCAAGCTCCAATACAAGATAATTTGGACAGCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAG

GTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTT.

CTG

CAGCCCAAGCTTTAGGGATCAAGATCGCCAAAAAAGAAGAGAAAGGTGCCGAAGAAGCATGCAGCACCACCAAAAAAGAAGAGAAAGGTGGAAGACCCAC

GAGGCAACACCAGCGGCGTGCTGAGCACCCCCAAGGCCAAGAGGGCCAAGCACCCCCCCGGCACCGAGAAGCCCAGGAGCAGGAGCCAGAGCGAGCAGCC

CGCCACCTGCCCCATCTGCTACGCCGTGATCAGGCAGAGCAGGAACCTGAGGAGGCACCTGGAGCTGAGGCACTTCGCCAAGCCCGGCGTGGATCCACCG

[eaNolelelorNele . TGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGT]

CCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGC]

CCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACT

TCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGT
EENSIIIY CCCGGTACCCAGCTTTTGTTCCCTTGTGACGATGTGAT G OGO O AT CCNCCe e EE

AR ARG AT CC O AT C AR G I ARTIHORAR G T GGAGCAGGGARATCTACT TTGCTCAATGC TTTGGCTTGCAGATGTCCTC

_3

Supplementary Figure S1. The full sequence of integrated DR-GFP reporter in the

genome.
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Supplementary Figure S2. Distal-less (DIl) gRNA location. Illustration of exon 1 and
2 of DIl gene in D. magna. gRNA target (dash line) is located upstream of the

homeodomain region (light grey box) of DIl gene.
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Figure S3. Gel electrophoresis of the qPCR result. (A) The first lane is the marker (m).
Repaired SceGFP PCR product which was expected to be 449 bp was only observed in
the Cas9 protein (lane 8-10) and mRNA (lane 10-12) co-injection with Scel gRNA. (B)
The DNA marker was put in the first lane. All of the samples (lane 2-13) showed a band
that was expected to be 67 bp that indicated the PCR product of ribosomal protein L32
gene as a reference gene.
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Figure S4. The full length of gels in Figure 2 and Figure 4. (A) PCR result for DR-
GFP genotyping was visualized by gel electrophoresis. The first lane is the marker (m),
followed by fragments A, B, C, and B-actin (beta-actin) for both wild type and DR-GFP
line Daphnia. In the sample using DR-GFP line Daphnia, all fragments except the 5'
junctions, Fragment A, were amplified (lane 6-9). In the wildtype sample only the B-actin
band was amplified (lane 5). (B) PCR result for genotyping after DSB introduction was
shown in the gel electrophoresis. The most left lane indicated the DNA marker (m)
followed by amplified genome fragments (lanes 1-9) from Cas9 protein and Scel gRNA
injected embryos. Uninjected DR-GFP (lane 10-12) was used as the negative control. The
primer set amplified the repaired SceGFP region with the length 1,048 bp (i). The reverse
primer was also attached to the IGFP region, which resulted in a 2,843 bp length PCR
product (i1).



35  Supplementary Table S1. Summary of DIl gRNA and Cas9 protein injection
36  (co-injected with St gRNA)

Injected (16h) 38

Hatch 50% (19/38)

Developed (48h) 68.4% (13/19)

White-eye 84.6% (11/13)
Strong 61.5% (8/13)

Truncated antennae Medium 15.4% (3/13)
Mild 23.1% (2/13)
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