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| Step 1 Gane targeting in ES calls I

1. ES cell culiure
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4, Proliferation

of targeted ES cell
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- 2. Construction of targeting vector

The wecior contains pieces of DA that ars homologous
o The larged gens, as wall &s inssried DMA whch changss
ha terget gers and alows for positve-negatve sokection.

3. ES cell transfection

Tre celuler machrsny tor homolagous recombination
allws the inrgeling vecior snablee $ target wechor to
finef and recombing with the langet gene.
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Medicine 2007

specific gane modification

HMoryonic stem cells

The Nobel Prize in Physiology or

for their discoveries of principles for introducing
in mice by the use of
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Spontaneous Gene Targeting
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Challenges in
Microbiome Research
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CRISPR:

Clustered Regularly
Interspaced Short
Palindromic Repeats
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OMEGA :

obligate mobile element
guided activity
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Cas12n

System 1520015805 and ISB0T CRISPR-Cas
Protein = ~400 aa {(monomer) [H: ::m;;“ 9
Guide RNA wiRNA crRNA and tracrRNA
gRMNA region Located in protein ORF Located in protein ORF
dsDNA target  5'TAM and target 5'PAM and target
TAMIPAM  5-TTGAT / 5-TCAN 5'-NAAN
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CRISPR-Cas

400-700 aa (dimer)
crRNA and tracrRNA
Exist alone
5PAM and larget
5 T-rich PAM

Cas12a
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CRISPR-Cas
1000-1500 aa (monomer}
crRMNA
Exist alone
SPAM and target
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RNA-guided Cas12 (CRISPR-Cas) <~ TnpB [OMEGA) * Fanzor (OMEGA
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Liu Z, et al. Science. 2024
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HE%IE (Gene Editing) : {1 IEIFEERNS
FHEESNISRESSREM, B “RE" .

BirEFEER (Knock-out, KO)
HEERBIN (Knock-in, KI)
EHEH (Replacement)
/NSRRI (s-Indels)
Kb BEN#ER (I-Indels) _ i Gy
ST/ RIS /AE RIS (Point Mutation/Precie Editing) {
HELRIE (Base editing, BE) ')
518448 (Prime editing, PE)
DNA EAEFIRNAGEE: BEvsEILBE
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