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Gene Editing and Beyond




Quick Review:

1. BE+5IR, WHLSEAN EARELTIF; Draw
diagrams and make tables, to compare and
summarize the above-mentioned gene scissors

2. BEW@EFIALATBSEMERESRIE? Think about
how to utilize the above-mentioned tools to
achieve gene editing?

https://www.bilibili.com/video/BV15x411Z7kf?spm
id from=333.788.videopod.episodes&vd source=d
ac2ecab51ed36d05d1ed333d1c7177d

) & st FAHHAE



https://www.bilibili.com/video/BV15x411Z7kf?spm_id_from=333.788.videopod.episodes&vd_source=dac2eca651ed36d05d1ed333d1c7177d

EEBI7)F/Gene Scissors—
ATISSHZEsEsR A /Programmable specific endonuclease technology
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PEmKIE

Chinese idioms

01 HEZE

Stone for mending the sky

C 02 5 am% Strat.egis for DSB
repair
Ei/ ontents 03 BEAR
04 e/ \&

05 #i&EBia

O & 3 AR HAF



DNAJfEHRZ .
DNA double-strand breaks

XIFHpERiR

For cells

FAEXLIR TRAIRAME!

It's a disaster like the sky falling!




#hEKZ “B" /Stone for Mending the Sky—HDR & NHEJ

L
L

- 7 Homology-Directed Repair
| — . FEES/AIS/SnEs
|
1. Homology-directed repair 2. Non-homologous end-joining
— CTAG GATC .
YA, NHEJ:
PAVERVANY ormal repair o o
ATt e e e Non-Homologous End-Joining
Donor
bempie b) Insertion CTAGAACGATG ﬂ Elﬁlﬂg*ﬁﬁ‘i EE
¢) Deletion CTATC

() Homology @ Insertion @ Deletion

—_—

GGA



=T HDRIVEREFIAN (&if/=5%8)

Gene Knock-in (Replacing and Point editing) based on HDR

Homology-directed repair

Donor
template

Homology @ Insertion @@ Deletion

HDR—KI/Replace
HDR—Point/Base editing

) &k RARHAF




FIFANHE)HITEE R

Gene Knock-out based on NHE)J

Non-homologous end-joining

CTAG GATC
a) Normal repair CTAGGATC
b) Insertion CTAG AACGATC
¢) Deletion CTATC
lm
GGA

NHEJ—Indels—KO

leading to a double strand t}reai& _
ek NHEJ—Fragment deletion

NHEJ— 35 A 2 4 % (insertions and deletions, indels) —# 5L R
T 3 /KO by Frameshift

) &k kHHHAF




01 #XzH
02 SREE

Ma Liang's magic brush

03 witiEA
04 BRFE/NEE  Boce cdhior

05 #i&EBia

H=/Contents
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Ma Liang: character in a
Chinese Fable

iE 43532 /Base Editors




432898277 /the Broken scissors— “nCas9” and “dCas9”

I\ Guide RNA

R . > PACRISPR/Cas933ffl, as an example

> Cas9FROES (nicking Cas9, nCas9)
D10A or H840A

> "HEig" BYCas9 (dead Cas9, dCas9):
D10A and H840A

Matching genomic
sequence

) & st RAHFHBAF



(Cytosine Base Editors) --based on Cytosine deaminase

> Nature. 2016 May 19;533(7603):420-4. doi: 10.1038/nature17946. Epub 2016 Apr 20.

Programmable editing of a target base in genomic
DNA without double-stranded DNA cleavage

Alexis C Komor ' 2, Yongjoo B Kim ' 2, Michael S Packer ' 2, John A Zuris ' 2, David R Liu ' 2
Affiliations — collapse

Affiliations

1 Department of Chemistry and Chemical Biology, Harvard University, Cambridge, Massachusetts
02138, USA.
2 Howard Hughes Medical Institute, Harvard University, Cambridge, Massachusetts 02138, USA.

https://pubmed.ncbi.nlm.nih.gov/27096365/

Dveloped by David Liu,

BE1: rAPOBEC1-dCas9
BE2: rAPOBEC1-dCas9-UGlI

BE3: rAPOBEC1-nCas9-UGlI Cytosine Uradil Thymine
BE4: rAPOBEC1-nCas9-2xUGlI -NH,: R oE PRI T o

. JYfud b 1 T
amidogen O e (ﬁ\ DNA: 515 5

...... f\,g .
Uracil Glycosylase Inhibitor (UGI) @ & M R AR K : T*’"



https://pubmed.ncbi.nlm.nih.gov/27096365/

(Adenine Base Editors) --based on Adenine deaminase

Comparative Study > Nature. 2017 Nov 23;551(7681):464-471. doi: 10.1038/nature24644.

e ecTadA: E. coli tRNA adenosine deaminase
Programmable base editing of A*T to G+C in genomic
DNA without DNA cleavage

Nicole M Gaudelli ' 2 ¥, Alexis C Komor 7 2 3, Holly ARees ' 2 2, Michael S Packer " 2 3,
Ahmed H Badran ' 2 3, David | Bryson 7 2 3, BEVIM:QRN 1 2 3

https://pubmed.ncbi.nlm.nih.gov/29160308/

Adenine Hypoxanthine Guanine
JoR P R IR T MRS Ly [
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ABE7.10(ecTadA-ecTadA* -
nCasq)



https://pubmed.ncbi.nlm.nih.gov/29160308/

Different Versions of Base Editors)

a) BE3 b) YEE-BE3 c) Target-AID d) SaBE4-Gam
gRNA %f %? %f
i nCas9(D10A) YTy TN nCas9(D10A) fyyyy THIN} nCasS(D10A) Yiyyy T SaCas9(D10A) Yiyyy
ooy S ooy /S TNy S
R W - -
{ terminus C-terminus YEE-rABOBEC1 - PmCDA1 Gﬁ 2xUGI
e) TAM f) CRISPR X g) ABE h) ADAR
L ms2 g
UGl AID ADAR2
—/+
dCas13b target RN
NI N TTTT
o\ S oA /S 1l
RNA
& - | AS| %,
AlIDx 0

ecTadA-ecTadA*

activation-induced cytodine
deaminase (AID) ortholog PmCDA1

G * Z 3 ﬁﬁ;ﬁﬁk# https://pubmed.ncbi.nim.nih.gov/31365173/



https://pubmed.ncbi.nlm.nih.gov/31365173/

Different Versions of

Base Editors)

Engineered [@R{SIER®-ERPE variants with increased activities and improved
targeting ranges for gene, epigenetic and base editing
BP Kleinstiver, AA Sousa, RT Walton, YE Tak... - Nature ..., 2019 - nature.com

... enAsCas12a improves the efficiency of multiplex gene editing, endogenous gene
activation and C-to-T base editing, and we engineered a high-fidelity version of enAsCas12a (...

Y% Save Y9 Cite Cited by 597 Related articles All 7 versions

Hypercompact adenine base editors based on a variant guided by
engineered RNA

DY Kim, ¥ Chung, Y Lee, D Jeong, KH Park... - Nature chemical ..., 2022 - nature.com

... Cas12f is a hypercompact type V, Cas12 family member. Previously, we reported ... Editing
Technology). Having this feature in mind, we established TaRGET-based adenine base editors ...
¢ Save UY Cite Cited by 35 Related articles All 3 versions

L Engineering soybean with high levels of herbicide resistance with aSEeyra

EIg-based cytosine base editor
Q Niu, H Xie, X Cao, M Song, X Wang... - Plant Biotechnology ..., 2024 - pmc.ncbi.nim.nih.gov Calei

... We introduced the base editor into the elite soybean cultivar ‘Xudou 18’ through ... The
base-editing events at the crRNA target sites showed an overall 2.16% editing efficacy (with 9216 ...

v¢ Save D9 Cite Citedby1 Related articles All 3 versions 99

Innate programmable DNA binding by effectors enable efficient
base editing

G Bigelyte, B Duchovska, R Zedaveinyte... - Nucleic Acids ..., 2024 - academic.oup.com

... Cloning of Cas12 base editors expression vectors To obtain eukaryotic GoOABE expression

plasmid (pTK225), enAsCas12a sequence in enAsABE encoding plasmid (pTK221; gift from ...

¢ Save DY Cite Cited by 2 Related articles All 7 versions

Evolutionary mining and functional characterization of [fifdzlnucleases identify
efficient miniature genome editors

G Xiang, Y Li, J Sun, Y Huo, S Cao, Y Cao, Y Guo... - Nature ..., 2024 - nature.com

... Various domains have been fused to dCas or nCas, establishing epigenome editing, base

editing and prime editing technologies 5,6 . However, due to the large size (>1,200 amino ...

Y EE U SIH WSIERED 82 HXENE B 3 MEA

Development of miniature base editors using engineered

D Han, Q Xiao, Y Wang, H Zhang, X Dong, G Li... - Nature ..., 2023 - nature.com

... and its corresponding wRNA to develop an IscB system that is highly efficient in ... IscB-derived
base editors (miBEs), exhibiting robust editing efficiency (up to 92%) to induce DNA base ...

YWRF DU SIE #WEIERE: 33 BRNE S 6 A

Engineered |scB—wRNA system with expanded target range for base editing
Q Xiao, G Li, D Han, H Wang, M Yao, T Ma... - Nature Chemical ..., 2024 - nature.com

... m16 RESH ) and enwRNA) with robust editing activity and expanded the TAM range to ...
|scB.m16"-based adenine and cytosine base editors demonstrating robust base-editing efficiency ...

5 f7 PSIE BENE FE3MRE

Engineering miniature |scB nickase for robust base editing with broad targeting
range
L Han, Y Hu, Q Mo, H Yang, F Gu, F Bai, Y Sun... - Nature Chemical ..., 2024 - nature.com

..., itis critical to improve the editing efficiency. Here, we focused on ... the editing efficiencies
of IscB-mediated base editors. To test the editing efficiency of the IscB-mediated base editor, ...

W ifFE P SIM EXE BB 3 MRE

N7 w7 L /P\‘N\H';fik%



Mechanism of fighting against dBEs in cells

Uracil-DNA Glycosylase (UNG/UDG) MPG recognize and cut Hypoxanthine
R N B N-FRELEEIS DNA MEEE (MPG) HEHIREERISHEN
i JRIEIE T oz AZ 11 #h DNA FEE/LES:
‘ s MPG, OGG1, MBD4, TDG, UNG, SMUG1, MUTYH, NTHL1, NEIL1, NEIL2, NEIL3
Nﬂz Hm%ﬁ& DNA%&AWFJ
REIENS Fﬁ%{"ﬁ
l o h AP \
ﬂg{n?af\ IR IR o—lp:l—o— ‘\\ oH i
G MPG o i
L E—— o]
T |€ 3J
e DNAZ £ HE—H
-C) E ) — ! o=p-0-
a@ NH, (l)\
| N
‘ Abbrev.: MPG, N-methylpurine DNA Glycosylase; I, deoxyinosine; AP, Apurinic/apyrimidinic site
EE(LES?
methylpurine DNA glycosylase (MPG) AP site: abasic site without any nucleoside

SEEEN

@ B it RHHHAF




Base Editors)

|

ABE CBE I |
nCas9(D10A) nCas9(D10A) : :
f = { I I
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! |
: |
: |
: |
: |
: |
! |
DNA repair or | ., wm~ DNA repair or |, \» o I TLS over AP site TLS over AP site I

il llreadasG s ‘LU read as “T I l L l .

replication replication or replication or replication I

: 8! . : A . | : G/A : : G :
2 T > [T} ~ T > T, !
3 c 3 5 = 3 :- 5 il 3 5' G 3 I

dBEs: deaminase-based Base Editors




Base editors (CGBE)

Deamination|
and nicking of,

|

I

|

: nonedited strarid

' i

I | UNG b

| \  Uracil

; A Eexcjlgion ;L
; l DNA repair : ual AP Iyasel .
' |

' i )Y
! i

| | \\ \*
: l DNA replicatioril DSB repairl @
[ i -

i ' Indel
|

e i -

Abbrev.: U, Uracil; UNG, Uracil DNA Glycosylase; AP, Apurinic/apyrimidinic site;
DSB, Double-Strand Break; TLS, Translesion Synthesis.

@ B FHHBAE UNG=UDG




--A-to-Y(C/T) Base editors (AYBE)

AYBE [RBYigit
ABE-MPG Bt&

nCas9(D10A)

TLS over AP site
or replication
3 GIA 5
S'D]]Ium]]]]]]]]]]mmmmc T 3

_______ ABE

A i TLS over AP site @
LU ; or replication LU

TadAB8e Deaminatiun:

& nCas89 & nicking ! MPG AP L
g J. | — '? J_ \ %
,l, DNA repair Ii AP lyase l \\\ _
T 5 o M)
® | (1 J_ \ 4]

DNA ] :

l replication | HaR repalrl \
5 T 5
® ; o ®

> Nat Biotechnol. 2023 Aug;41(8):1080-1084. doi: 10.1038/s41587-022-01595-6. Epub 2023 Jan 9.

Programmable A-to-Y base editing by fusing an
adenine base editor with an N-methylpurine DNA

glycosylase

Huawei Tong # T, Xuchen Wang *# 2 3, Yuanhua Liu # 2,

Nana Li
/ang ©

ju® 4, yun Li4, Jiamin Luo 4,

AYB E ﬁ%ﬁﬁﬁ Qian Ma #, Danni Wu 4, Jiyong Li 4, Chunlong Xu 5, Hui Y 789

Abbrev.: AYBE, adenine transversion base editor; MPG, N-methylpurine DNA Glycosylase;
I, deoxyinosine; AP, Apurinic/apyrimidinic site; DSB, Double-Strand Break; TLS, Translesion

Synthesis.

N @ IL A~ KAT PR T

https://pubmed.ncbi.nim.nih.gov/36624150/



https://pubmed.ncbi.nlm.nih.gov/36624150/

KN‘&; 2%} H EN{:)H‘““’ | e

N
I I I

A | G

NH,
ﬁ” g”“ HSCTE\NH

i e T*O c X5, AP —— gGBE
C U T

: UNG? CBE
G and T cannot be converted into other bases CIT — AP — gTBE

through deamination reactions

D) & EHHHAF




(glycosylase-based Base Editors) -- (GYBE)

> Natl Sci Rev. 2023 May 16;10(8):nwad143. doi: 10.1093/nsr/nwad143. eCollection 2023 Aug.

Programmable deaminase-free base editors for G-

g G B E ﬁﬂﬁi‘l‘ g G B E ﬂﬁgﬁﬁﬁﬂ to-Y conversion by engineered glycosylase

Huawei Tong ', Nana Liu ', Yinghui Wei 7, Yingsi Zhou ', Yun Li , Danni Wu ', Ming Jin 2,

gGBE @ | LS over AP Site @ Shuna Cui ', Hengbin Li ', Guoling Li ', Jingxing Zhou ', Yuan Yuan ', Hainan Zhang ', Linyu Shi ',
nCas9(D10A) @ or replicatio @ Xuan Yao ', Hui Yang T 3 4
o nCas9 l Nicking &
/ & MPG AP G excision
37 5
2 [mm TS, J_ > =
glycosylase, \
(MPG) AP lyase |

ol ] 181

DsB repair,L
TLS over AP site
or replication LLCEEE :
- G/A 5 ! Indel : 8 3
[T TS - : -
5] (oai 2 e——m—— *ﬁﬁ '

Abbrev.: gGBE, glycosylase-based guanine base editor; MPG, N-methylpurine DNA Glycosylase; |, . .
deoxyinosine; AP, Apurinic/apyrimidinic site; DSB, Double-Strand Break; TLS, Translesion Synthesis. ':F'ﬂ-ﬁ;_ﬁ_é'ﬁ%ﬁﬁ Eﬁiﬁ'@z

https://pubmed.ncbi.nlm.nih.qgov/37404457/

) & st FAHHAE



https://pubmed.ncbi.nlm.nih.gov/37404457/

(glycosylase-based Base Editors) --

> Nat Biotechnol. 2024 Oct;42(10):1538-1547. doi: 10.1038/541587-023-02050-w. Epub 2024 Jan 2.

Glycosylase-based base editors for efficient T-to-G  g1ge
and C-to-G editing in mammalian cells nCas9(D10A) /

Lijun Ye # 31 28l Dongdong Zhao ¥ @ & jy | * 2 Yiran Wang & % Bo Li¥ &S,
Yuanzhao Yang ' # 5, Xueting Hou ' 2, Huibin Wang ' 3 5, Zhandong Wei ' 3, Xiaogi Liu ! 3,
Yagiu Li ' 3, siwei Li ' 3, Yajing Liu ' 2, Xueli Zhang ¢ 7 8, Changhao Bi ? 10 "1

> Mol Cell. 2024 Apr 4;84(7):1257-1270.e6. doi: 10.1016/j.molcel.2024.01.021. Epub 2024 Feb 19.

Protein language models-assisted optimization of a
uracil-N-glycosylase variant enables programmable
T-to-G and T-to-C base editing

Yan He 1, Xibin Zhou 2, Chong Chang 3, Ge Chen %, Weikuan Liu ', Geng Li 3, Xiaoqi Fan 3,
Mingsun Sun 3, Chensi Miao 3, Qianyue Huang 3, Yunqing Ma 3, Fajie Yuan #, Xing Chang °

> Nat Commun. 2024 Jun 8;15(1):4897. doi: 10.1038/541467-024-49343-5.

TLS over AP site
Development of deaminase—-free T-to-S base editor or replication

and C-to-G base editor by engineered human uracil 3’ G/

AR

CIG

DNA glycosylase 5

Huawei Tong * 1, Haogiang Wang ¥ 2, Xuchen Wang # 3 4, Nana Liu ¥ 2, Guoling Li 2,

Danni Wu 2, Yun Li 2, Ming Jin ®, Hengbin Li 2, Yinghui Wei ® 7, Tong Li 2, Yuan Yuan 2, d;ﬁ *i !: #
Linyu Shi 2, Xuan Yao 2, Yingsi Zhou &, Hui Yang ® 10

gCBE i
nCas9(D10A) / ‘

TLS over AP site
or replication

3, Gn tl
S CIA 3

B YT %



Partial Chinese Scientists Contributed to Base Editor Development

R/LiDali  &%&/Gao Caixia ¥3Ht/Wei WenSheng  &3%/Chang Xing

®1T¥¥/Huang Xingxu  ##F/Yang Hui . B&{E/Chen Jia SEFERE/Wang Yangming #4£pi/Tong Huawei
@' B M R UHFAF




01 #XZzf

02 SR#EE
03 BIEEAR

Graft flowers onto another tree

04 g/ \E
05

H=/Contents

Transplant DNA

Wiﬁﬁ“ﬁ by RNA template

O & 3 AR HAF



Prime Editing
Key Players




1. PE1 and beyond

Reverse
transcriptase

Cas9 nickase
(HNH mutant)

Reverse
transcription

L )

) &k kHHHAF

Xuanizk
David Liu

Precise
nucleotide
changes,
insertions,
deletions and
combinations



2. PE2 and beyond

- Primer Newly synthesized
binding  RT template DNA contains the edit
site

pegRNA

Wild-type MMLV RT (PE1, PE2, PE3)

(PE1) or engineered

MMLV RT (PEZ, PE3) — % 3’ . 3'm
5r‘ ¥ 3} r 3! 5! 3'
SpCas9 H840A nickase — — R r— pri— 5’
T ’ i
Nicking sgRNA
(PE3) Binding and nicking Hybridization of nicked Reverse transcription
of DNA target site DNA and pegRNA of pegRNA template
b 3 5 PE3 biases
PE3 nicks replacement
Flap 5’ flap the non- of the non-
5 £ equilibration i excision s edited strand d edited strand
37 1 e —_— _ TN 1T
) A Permanent
Ligation DNA LERlL incorporation
or replication of the precise
DNA edit
BERNEN

Permanent incorporation

of the precise DNA edit




3. circular RNA-mediated PEs

snuCPE

FENFCE

“MEEERRIE T A
ANBEFEIH AR,

go.nature.com/28Ih74E

O & FHHHAS =% B/Gao Caixia

Recruitment by MCP



4. twinPE and beyond

Genomic DNA PAM Protospacer B

PE2-pegRNA(A) PAM-strand nicking
PE2-pegRNA(B) Reverse transcription

pegRNA(B)

DNA release
Annealing of 3’ flaps
Annealed 3 flaps
containing edited DNA
sequence

Annealed 5' flaps
containing original DNA
sequence

Excision of annealed 5 flaps
igation of nicks

Product with original DNA sequence
replaced by edited DMNA sequence

b Prime editing with serine integrases

=

DNA target

TwinPE and Bxb1 — @
“ﬁm Twin prime editing
nCas9-RT 2xpegRNA  Bxbl
prime editor
@ DNA target
E e e
PE3 editing
nCas9-RT-Bxb1 pegRNA  Nicking
fusion sgRNA
PrimeRoot
Genome e
. —
Target site Targeted insertion of RS
PrimeRoot __ PegRNA
:
Cas9

U Recombinase recognition site (RS) Dual-pegRNA editing

Insertion donor /

——

attBinsertion
and sequence
deletion

—

attB insertion

—_/’

Donor
attP gene

Bxb1-mediated
integration

Donor
attP gene

Bxb1l-mediated
integration

RS recombination

N7 ¥ L KT BRT

RS recombination

attl attR

DNA donor integration

attl attR

3- -

DNA donor integration

Targeted donor integration

e _
1 | RERR
i “hEESNETEI RN
¥ ABEFBIRE"

lmmm



5. Click editors

> Nat Biotechnol. 2024 Jul 22:10.1038/s41587-024-02324-x. doi: 10.1038/s41587-024-02324-x.
Online ahead of print.

Click editing enables programmable genome writing
using DNA polymerases and HUH endonucleases

Joana Ferreirada Silva ® ' 2 3, ConnorJTou ® ' 2 # Emily MKing ' 2 °, Madeline LEller ! 2,
David Rufino-Ramos ' 2 3, Linyuan Ma ' 2 2, Christopher R Cromwell ' 2 2, Jasna Metovic
Friederike M C Benning ® 2, Luke H Chao © 2, Florian S Eichler ' © 7,

Benjamin P Kleinstiver 1 11 12

Affiliations + expand
PMID: 39039307 PMCID: PMC11751136 (available on 2026-01-22)
DOI: 10.1038/s41587-024-02324-x

6 o
[

a
Click editor (CE) clkDNA
RNA-programmed PBS

DNA nickase DNA-dependent S~
v DNA polymerase ssDNA PT (with edit)
' tethering site

DNA target

Nick site
= . Protospacer I PAM
gRNA o o . S5'ess () ses
A SryssDNA tethering rees |||“i|||l|ll|| —
b : o I
domain A 5 +10
d CE binds and nicks target, clkDNA-templated
clkDNA PBS anneals to NTS genomic flap DNA polymerization _— CE
CE
+ gRNA(s)
+ clkDNA

‘E’kﬁﬁ:ll s~y
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02 BIE#WE

03 priEk
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Nezha’s eight arms

05 #i&EBia

H=/Contents

Amazing and
Versatile CRISPR

O & 3 AR HAF



432898277 /the Broken scissors— “nCas9” and “dCas9”

I\ Guide RNA

R . > PACRISPR/Cas933ffl, as an example

> Cas9FROES (nicking Cas9, nCas9)
D10A or H840A

> "HEig" BYCas9 (dead Cas9, dCas9):
D10A and H840A

Matching genomic
sequence

) & st RAHFHBAF



Phenix Rebirth - dCas9
Cas9 8.1 1
Is Cas9 dead? No,

REL: The auspmuoug_haa'st:Sécond only to the 2
dragon in Chinese mythology, which is assumed And a wonderful hvmg'
can reborn from the ashes



“J\BIBIE" /Nezha’s eight arms-- CRISPR-derived technologies

) & st FAHHAE




“J\EBIE" /Nezha’s eight arms-- CRISPRi and CRISPRa

« CRISPR interference (CRISPRi) « CRISPR activator (CRISPRa)

D) & 3t R HFHAF



“J\EMBIE" /Nezha’s eight arms-- CRISPR transcription factors

{ @ Transcription repressor

Effector
@ Transcription activator

dCas9 J.OX

sgRNA [ £
. :’
(1) dCas9 fusion N ',_-'-\'-'_ W NN
= ——
DNA targeting Regulation
RNA binding RNA binding
module module

(2) sgRNA tether

w: N dm CYSTINTL | ESIN Y



“J\BIBIE" /Nezha’s eight arms-- CRISPR epigenetic regulation factors

DMA-modifying enzyme
(methylase, demethylase

E LY dCas9 fusion/sgRNA tether

D) & st FHHPAF




“J\EMBIE" /Nezha’s eight arms-- CRISPR imaging

A more outside-the-box idea for using CRISPR

Genomic dynamic imaging and living cell tracing
) & st FAHHAE




“I\EBIE" /Nezha’s eight arms-- CRISPR detetion

DNA Endonuclease Targeted CRISPR Trans Reporter (DETECTR)

Cpf1

5' T-rich Staggered Ca S
kst i S S protein™\, e Guide Reporter
TN v I\
T m hY «~~ RNA Nommea, 1
AAN ‘ J :‘-w "‘ ‘\
Single PECETREEREERE R e ir et 4 : > !
CRISPR ~ - > v
! /
TA u‘s' \ Ay QX Specific 1 =
] @(ﬂ" Nucleic Acid d_bdb i 4]1)@ T
Sequences "

CRISPR/Cas12a Non-specific bypass-cutting effect



Specific High-sensitivity Enzymatic Reporter Unlocking (SHERLOCK)

A collateral cleavage
Cas13a of reporter

dsDNA e detection releases signal

L L 4 @
transcnptlon oo Sl i

L S T 5"_!3 —— — .

S i i e ] -:-___\ 1 .. .
> ;N Y /RT-RPA — e -

..f-....---,,f(.
""1, (e
P —

—@ cleavage reporter —5. Cas13a-crBNA - larget sequence
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o5 HHiEEBlE
Myth Returns Again

H=/Contents

Infinite possible by gene editing
and beyond technologies

O & 3 AR HAF



ne editing and beyond —
TR BBIAR/Technologies that changing the world




In vivo & Ex vivo Gene Therapy

In vivo Hematopoietic stem cells
MJ? (HSC) for differentiating into
_ $erreg-ApoE various blood cells
= 4 CRISPR-Cas9 system

Modified HSC

For Patients with anemia

jﬁ,& Targeted LNPs with Cas9

mRNA and CRISPR sgRNA
(directed against TTR) ' /‘ LS ”

CAR-T Cell Therapy Crvawnmn
Modified T cell
ligands +
q Against tumor cells ig % \r

ATcellw mn CAR added
helps find and fight specific cells

Akey fighter in the
immune syst (mm

TCell AR CAR-T Cell
l

Targeted AAV with i R
CRISPR-Cas9 system ) (i D QR SR e

Targeting viruses lurking in the human body




CLQN CPRYE i

<RGAN
57 SFRA) RFRE SIS BRI AR
i R ad T ey ¥
Building the organ factory, I T AT .
i 2 ¢
xenotransplantation changes the future Sﬁr Ifaﬂ%ﬁfD:E .

ﬂ SAKBELl Eﬁﬂ?*ﬁﬂiﬁiﬁ%
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Animal Engineering and Breeding

 Improved Muscle Mass
and Growth Rates

 Improved Fiber Quality
and Quantity

- Improved Milk Quality
and Quantity

Large Litter Size

Short/Thin Tails
(in Sheep)

Hornless @

Castration-Free

Examples of
the Applications of
CRISPR-based Systems
in Small Ruminants
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Biomedical Applications
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By Somatic cell editing and cloning

¥ recipient — Non-transgenic cffspnng ;I'm;gecrrw:

Fartilized e \ re~ @
N ) g._'r- . |J -
N\ Less (u ) \ . {rm i

¥ 7y mm /?fm iy

(R Y (e

By embryo microinjection
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Assignments and Discussions:

1. 5514 5MLl LR FAREESRE T RANEERPRERE,
HiairHEA[FIE; Please list more than five gene
knockout strategies based on different gene
editing tools and briefly introduce their basic

molecular principles

2. iigid I FEERENINENE S ERREZE)LRYE;
Try to discuss the different ethical considerations
in the development of Genetically Edited Animals
vs. Genetically Edited human Infants
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