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THEE—S): ZFNs

$HEZESER: Zinc-Finger Nucleases (ZFNs)

ZENs < Cleavage site
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SE—I: TALENs

Transcription Activator-Like Effector Nucleases (TALEN)
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CRISPR:
Clustered Regularly Interspaced

Short Palindromic Repeats
MEEfRAEREINESFS
[BfEF+51 (Spacer)
BEE/% (Repeat)

Cas:
CRISPRZEXERA (CRISPR

associated)

#%E&M1IE8(eg. Cas9)
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K1k ZI%H+: CRISPR/Cas9

Cas9 CRlSPR/CESBEEi*
1. Cas9&EA:

¥R 9118, SpCas9, SaCas9
2. gRNA:
sgRNA=crRNA+tracrRNA
3. i PAM :
NGG—NGN. NRN (G/A)
" 4. gRNA/Cas9
https://pubmed.ncbi.nlm.nih.gov/22745249/ RGNs: RNA Guided Nucleases
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HISAYBI7T]— “nCas9” ] “dCas9”

> LACRISPR/Cas93l

» Cas9Fr[EE (nCas9, Cas9n) :
D10A or H840A

» "FEF" B9Cas9 (dead Cas9, dCas9):
D10A and H840A
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mtDNA editing
(TALE-BE)

e CRISPR detection
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mgpk—2: gDNA/NgAgo (pAgo)

nature > natues biotechnology » aricles > article

Article | Published: 02 May 20156

DNA-guided genome editing using the
Natronobacteriumgregoryi Argonaute
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Failure to detect DNA-guided genome

editing using Natronobacterium gregoryi
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AGOi & AGOa

Transcription Manipulation using NgAgo

RMa

RMNA Polymerase

Nghgo RNA Polymdrass

AGO Detection

MULAN [Muhlrl@ﬂnaute based Nucleic Acid Detection)
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Meganucleases Zinc finger nucleases TALEN CRISPR/Cas9
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HYER: Hydrolytic

endonucleolytic ribozyme
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Cas12n Cas12f Casz12a
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Obligate Mobile Element Guide RNA wWRNA crRNA and tracrRNA crRNA and tracrRNA CrRNA
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TnpB—Cas12, Fanzor

ANA-guided Cas12 (CRISPR-Cas) < 1 TnpB (OMEGA) m=l» Fanzor (OMEGA)
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“RNA-World”

1. Background RNA-Protein co-evolution starting from the RNA

world How is RNA gradually replaced by protein?

Gradually increased size for protein

Catl Ancasiar
lcl 4540 an

RNA-world +++
RNA molecule

M/ e
for DNA editing? y ) xﬁ \
3 e L )
2 od BERFREA
110 nt 90 m

Gradually decreased size for RNA

Sun A. et al, Cell Res, 2023

Conmar T.A, et al., Mal, Cell, 2022

Lin XS et al., Neatwre, 2019
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ZBRNAEBYS 7] :Hydrolytic endonucleolytic ribozyme (HYER)
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https://pubmed.ncbi.nlm.nih.gov/38301022/ Liu Z, et al. Science. 2024.02
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