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Microscopic imaging technique \

(Kremers et al., 2011) Bl j

/ Cre/loxP system Tet on and Tet off system . Diphtheria Toxin (DTx)
A, Excision A + B subunit
cspacemert  __fp SR fp— _— —f—— | VP16 AD ! ! ! ! 0% . meJB'IrE;;F
crientation “A{ ,t J( TATA -ON ' . . TATA -DFF.
B. Inversion S — o
i I-_ .. .: _I_..I |--::. —loaP _}_ ar— : — _..1_ LoaP— P!nr . . Act iDT B
:f-: H Protein synthesis
inhibition
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Gene-labeling / Induced cell death Gene-labeling / Conditional knock out
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(Han et al., 2020)
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/' Pt e 27 kb Psl iy Digested with Pstl Digested with SpelXbal
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Cas9/sgRNA fESRYikR

Start codon Stop codon

Gene: —{I——D—ED—

—O—

ﬂeep gene function: \ / Kl and KO simultaneously: \
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1 23
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Danio rerio (danRer11), chr20:52952199-52952285, reverse genomic strand

Your input sequence is 87 bp long. It contains 10 possible guide sequences.,
Shown below are their PAM sites and the expected cleavage position located -3bp 5 of the PAM site.

NA

1 ) G 3

BRC

o R B EE

Mational Aguatic Biological Resource Center

Click on a match for the PAM NGG below to show its 20 bp-long guide sequence. (Meed help? Look at the CRIS! 1al)
Colors green, and red indicate high, medium and low specificity of the PAM's guide sequence in the genome.
Position @ 18 20 38 48 58 68 78 &a
Ssequence GTATCTGCGTTTCCAGCATATATGGGCTCTCCAAGCGGATCCTCCAGCACCAAGAGTGAAGTGTGGAACAGCCTGATTCTGGCATAA
sl LA - 3 ¥l
Download for [ )= ApE ( 1
Predicted guide sequences for PAMs
Ranked by default from highest 1o lowest specificity score | il., Ma 2013). Click on a column ttle 1o rank by a score.
If you use this website, please cite our paper in NA 18, Too much information? Look at the CR F
Download as Excel tables: ! res £ Off-t ! !
Position/ | Guide Sequence + PAM MIT CFD Predicted Efficiency | Outcome |Off-targets for | Genome Browser links to matches sorted by CFD off-target score £
Strand &% |+ Restriction Enzymes 4 Specificity |Spec o 0-1-2-3-4 exons only | chr20 only
Only G- L Only GG- L Only A- 52 | Score €8 sCore Pty " mismatches
L - £ + next to PAM

Mor.-Mateos

Doenc

Lindel
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Cas9 mRNA
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DNA extraction
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PCR for DNA sequencing
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Status Guide Target (7

@S eded TTGGTGCTGGAGGATCCGCT

RELATIVE CONTRIBUTION OF EACH SEQUENCE (NORMALIZED)

INDEL COMNTRIBUTION » SEQUENCE
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Modified dsDNA fragment

h[[k

NA BRC;

Iﬁ*ﬂ:i%#ﬁﬁﬂ!&

il Aguatic Biological Res ¢ Cente

> SUNEINEREZRE, SRR

> BRIV —, MERISE

> BUMREBRAIBZR, SINEUNFS!
> SHIFRUEIHAIDNA R ER TR B 2R
> ZIBHIDNA R ERBRNSERE T 5L
> SNSRI A ERETHEEXERY

REIRE
> FRRIBRTTIARER, REN



20— EEAFORIEERES A

Iﬁ*ﬂ:i%#ﬁﬁﬁ&

Mational Aquatic Biological Resource Cente

Gene labeling and Protein tagging

Start codon Cleavage site Stop codon

Gene A T {1

Before KiI N domain C domain

After KI [mChery
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Conditional knock out and Precise modification

Start codon Stop codon

Gene B T I
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Base editing

NH;  HO
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cytosine uridine

000 I

G0 o Tolk Bagal CONVEISION

NH; H0

X %f ) AT %fL

\ f - adenosine inosine
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(Komor et al., 2016)
(Gaudelli et al., 2017)
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Prime Editing \
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(Anzalone et al., 2019)
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Keep gene function

K?%C CTTGAGAAATATGTTTTCCGAGAAAAATGGTGACGTGTTTAATACTTAATTTCCCCGCTTTATATGT GTGTGTB
TCAGGAGGAGAGTGTGTGTTGGTGATGTCTGGAGTCGTCGCGTGTCTTACAGCACAGAGTCTTTTCTTCAGCCTGT
ACACAAACCCTACATCACCATGT GCCMCCACC*ATGTGCRGCAC GTACAAGTIAAGAACAGCACAGGAAAACA
CATATCAAAACCGTACCATGCACCATCAACTCACTGTATTGCGTGTTTTACAGGACCATCTACAAGGTTTCTTATA
GGCAGGTGAGCAGAGCAGCTCCTAATCTACAAATTTACCCAGAATGCTGTCCGGGGTGGAGGCGCATGCATTCACA
CAACTGCAACCAAGGTAAATCAAAGGTCATATCGATTTAAAGGTGCGATAGTTGTCTTCAGATTTTTTTTTTTGTT

@TGCTGCTTGMTGTCTTTTCTTCET /

/XETG TAC ACA GCG CTT CTG CTC TCC TCC TCT TTG TTT CTC CTG CAT GTG ACC AGC ACA CCT CAG ACT CAC ﬁGTﬂH\\
CAT CAC GGG AGG AGA GTG TGT GTT GGT GAT GTC TGG AGT CGT CGC GTG TCT TAC AGC ACA GAG TCT TTT CTT
CAG CCT GTA CAC AAA CCC TAC ATC ACC ATG TGC CEALAATHCHT GCT ATG TGT AGT ACA THT|RAG ACC ATC TAC
AAG GTT TCT TAT AGG CAG GTG AGC AGA GCA GCT CCT AAT CTA CAA ATT TAC CCA GAA TGC TGT CCG GGG TGG
AGG CGZ ATG CAT TCA CAC AAC TGC AAC CAA GCG GTA TGT GAA CAG TCT TGT GCA AAC GGA GGC TCG TGT GTA
AGG CCC AAT CAC TGT GCC TGT CTG AGA GGA TGG ACA GGA CGA TTC TGC CAA ATA GAT GTG GAC GAG TGT AAG
GAG GCT CAG AGC TGC TCT CAG AAG TGT GTG AAT ACG CTG GGC AGT TTT CAA TGT GTG TGT GAG GAG GGA TTC
AGT CTG GAT GARA GAT AAA GTC ACA TGT TCA AAA AAT CCT GCT TCC TCA CGG AAC ACT GGT GGA GGT TTG GGG
TTG GTG GAG AAC GTT ACT GAA GAG GTT CAG ATC CTA ARA AMAC CGA GTG GAG CTC CTG GAG CAG AAA CTG GAG
ATG GTT CTA GCA CCC TTC ACC ACT CTC CTA CCT CTG GAC GGA GCA GGG GAC ACC AAC AGC TTC CTG TCT GAG
CGA ACC AAT TTC CTG TCC CAC TCT CTG CAG CAA CTG GAC CGC ATC GAG TCG CTC AGC GAA CAG GTC GGC TTT

\METG GAG GAG AGA ATC GGA GCC TGT GGC TGT CAG GAA AAC TAG J//
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Kl and KO

K?%C CTTGAGAAATATGTTTTCCGAGAAAAATGGTGACGTGTTTAATACTTAATTTCCCCGCTTTATATGT GTGTGTB
TCAGGAGGAGAGTGTGTGTTGGTGATGTCTGGAGTCGTCGCGTGTCTTACAGCACAGAGTCTTTTCTTCAGCCTGT
ACACAAACCCTACATCACCATGTGCCAAAACCA CCGFAT GTGCAGCACGTACAAGTAAGAACAGCACAGGAAAACA
CATATCAAAACCGTACCATGCACCATCAACTCACTGTATTGCGTGTTTTACAGGACCATCTACAAGGTTTCTTATA
GGCAGGTGAGCAGAGCAGCTCCTAATCTACAAATTTACCCAGAATGCTGTCCGGGGTGGAGGCGCATGCATTCACA
CAACTGCAACCAAGGTAAATCAAAGGTCATATCGATTTAAAGGTGCGATAGTTGTCTTCAGATTTTTTTTTTTGTT

\E’—'&TGCTGCTTGMTGTCTTTTCTTCET /

/’ETG TAC ACA GCG CTT CTG CTC TCC TCC TCT TTG TTT CTC CTG CAT GTG ACC AGC ACA CCT CAG ACT CAC ﬁGTﬂE\\
CAT CAC GGG AGG AGA GTG TGT GTT GGT GAT GTC TGG AGT CGT CGC GTG TCT TAC AGC ACA GAG TCT TTT CTT
CAG CCT GTA CAC ARA CCC TAC ATC ACC ATG TGC CARA AAC CAC CeC GTG AGC ARG GGC GAG GAG CTG TTC ACC
GGG GTG GTG CCC ATC CTG GTC GAG CTG GAC GGC GAC GTA AAC GGC CAC AAG TTC AGC GTG TCC GGC GAG GGC
GAG GGC GAT GCC ACC TAC GGC AAG CTG ACC CTG RAAG TTC ATC TGC ACC ACC GGC AAG CTG CCC GTG CCC TGG
CCC ACC CTC GTG ACC ACC CTG ACC TAC GGC GTG CAG TGC TTC AGC CGC TAC CCC GAC CAC ATG AAG CAG CAC
GAC TTC TTC AAG TCC GCC ATG
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Cas9 mRNA 300-500 ng/pL
sgRNA 50 ng/uL
UgRNA 50 ng/uL
Donor templet 50 ng/uL

Injection volume

~

1-1.5 nL

/

oot

Must be injected into the

_/

\_

SEEEHIE \

Animal pole /
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/ ERGESIRIH \

In 30 min postfertilization

O=0

Must be injected during

\ the one-cell stage /
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Endogenous locus

\

Targeted locus l
] o
I Start codon . Exons Left arm U Right arm

I Stop codon l sgRNA stie IUQRNA stie [:' polyA signal

Donor vector
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After Cre induced recombination ‘
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I Stop codon l sgRNA stie IUgRNA stie D polyA signal
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I. The 1st week Il. The 2nd week lll. After three months IV. After seven months
- N/ N ([ A :
( ' ) a. Germline transmission ( _ R
a. Feasibility analysis a. Design of the knock in screening a. Delivery of the F, adults
b. Determinati yf th donor b. Junction PCR and b. Optional: preliminary
: ﬁ:;ggﬁ.ﬁ,::n OtI® ' —3' b Donor construction sequencing analysis of | —=p  experiment and final
c. Sian the contract c. Generation of the F, F, embryos data acquisition
- 919 zebrafish embryos c. Optional: delivery of the performed by CZRC
F, embryos with high quality
AN 4 b _/ J J
F, embryo F1 embryo F, adults
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