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He Jiankui stunned the world when

he declared that he'd created the (Co-receptor) (Receptor) (Receptor)
first gene-edited babies.
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M3BecTHO oKosno 6000 HacnegCTBEHHbI X

3aboneBaHU YyenosekKa

B uenoBeueckonm nonynAayunm MHOX eCTBO
reHeTMYeCKMX HapyLWw eHnm, pblHOK
reHoTepaneBTMUYECKUX NpenapaToB
pacTeT NO Mepe Pa3BUTUA HOBbI X
MHCTPYMEHTOB FEHOMHOTO
peaakTMpPOBaHUA

US$ 16.3 mnH
pa3Mmep pbiHKa (2017)

USS$ 3,553.0 mnH
pa3mep pbiHka (2026)

35%
CAGR (2019-2027)
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CTpateruum Tepanun: ex vivo, in vivo
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Tepanuun Ex Vivo

Conditions Targeted

Targets Knocked out via CRISPR

Targets Knocked in (via Lentivirus or CRISPR)

Clinical Trial ID

Advanced hepatocellular carcinoma PD1 NCTO04417764 [43]
Advanced esophageal squamous cell carcinoma PD1 NCT03081715 [44]
Metastatic CISH NCT04426669 [60]
gastrointestinal cancers

Metastatic non-small cell lung cancer NCTO05566223 [59]
Metastatic non-small cell lung cancer PD1 NCT02793856 [45]
EBV+ malignancies PD1 NCTO03044743 [46]
CD5+relapsed/refractory T cell malignancies CD5 CD5-CAR (via lentivirus) NCT04767308 [61]
Acute lymphocytic leukemia HPK-1 CD19-CAR (via lentivirus) NCT 04037566 [62]

Multiple solid tumors

Mesothelin-positive
multiple solid tumors

PD1and TRAC

Mesothelin-CAR (via lentivirus)

NCT03545815 [47]

NCT 03747965 [48]

Advanced EGFR-positive solid tumors

TGF-Breceptor II

EGFR-CAR (via lentivirus)

NCT 04976218 [63]

Multiple myeloma

PD1, TRAC and TRBC

NY-ESO-1-TCR (via lentivirus)

NCT 03399448 [49]

Acute myeloid leukemia

TRBC and TRAC

Wilms Tumor 1-TCR (via CRISPR)

NCT 05066165

https://doi.org/10.3390/cells12081103



https://www.mdpi.com/2073-4409/12/8/1103#B43-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B44-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B60-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B59-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B45-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B46-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B61-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B62-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B47-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B48-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B63-cells-12-01103
https://www.mdpi.com/2073-4409/12/8/1103#B49-cells-12-01103
https://doi.org/10.3390/cells12081103

CASGEVY - firstapproved CRISPR-based therapy

Autologous HSPCs A
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CRISPR/Cas9 editing of the
erythroid-specific enhancer
region of the BCLT7A gene.
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enriched population
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VERTEX [CRISPR

estimates suggest that it could cost
roughly USS$2 million per patient

https://crisprtx.com/about -us/press -releases -and -presentations/vertex _ -and -

crispr_-therapeutics -announce -authorization -of -the -first -crispr -cas9-gene -
edited -therapy -casgevy -exagamglogene -autotemcel -by -the -united -kingdom -
mhra -for -the -treatment -of -sickle -cell -disease -and -transfusi



https://crisprtx.com/about-us/press-releases-and-presentations/vertex-and-crispr-therapeutics-announce-authorization-of-the-first-crispr-cas9-gene-edited-therapy-casgevy-exagamglogene-autotemcel-by-the-united-kingdom-mhra-for-the-treatment-of-sickle-cell-disease-and-transfusi

Tepanuu ln Vivo

Leber congenital

SaCas9 with guide RNAs targeting the CEP290

amaurosis 10 mutation AAVS /11 NCT03872479

Wet age-related macular | )¢y o contand an anti-VEGFC RNA| Engineered AAV. 1, NCT05197270

degeneration 4D-150

H1V SaCas9 with guide RNAs targeting the HIV AAVO | NCT 05144386
genome

Hereditary angioedema SpCas?mth gmngNAtargetmgthegene LNP /11 NCT05120830
encoding kallikrein B1

Transthyretin amyloidosis SpCas?W|th gmdeRl\!Atargetmgthegene LNP I NCT04601051
encoding transthyretin

Heterozygous familial Adenine base editor with guide RNA targeting LNP | NCT 05398029

hypercholesterolaemia

the gene encoding PCSK9




[Tpobnembl: paamep NHCTPYMEHTaA

SpCas9/sgRNA SaCas9/sgRNA

5.4 kb 4.4 kb

Cas12f, Cas12j1,2Kb - 2,1 Kb

+ mMogudukaumm (cymmapHo 0o 9 Kb)
+ MaTpuua gnAa uHTerpauumn (AononHUTenbHo Ao 6 K6)



Lipid nanoparticle (LNP)
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https://www.nature.com/articles/s41573-023-
00762-x



https://www.nature.com/articles/s41573-023-00762-x

Adenoaccociated viral vectors (AAV)
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https://www.nature.com/articles/s41573-023-00762-x

MMMYHHBI M OTBET Ha Kancupg u TpaHCreH
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https://link.springer.com/article/10.1007/5s40259-023-
00585-7



https://link.springer.com/article/10.1007/s40259-023-00585-7
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Host - Specific Factors

MMMYHOITeHHOCTW

Underlying mutation

Disease-specific changesin
target tissue

Previous exposure to
recombinant protein

null mutations (CRIM-negative)

presence of inflammation, immunity against self-
protein, immune system alterations

naive patients or patients with inhibitors against
recombinant protein

missense mutations (CRIM-positive)

healthy

selection of patients with noinhibitors against
recombinant protein

Vector - Specific Factors

Route of administration

Promoter

Vector genome

Transgene

Vector dose

intramuscular
strong, constitutive, muscle specific

self-complementary, CpG rich, dsRNA

intracellular, highly glycosylated, large

low hepatocellular expression

systemic, immunoprovileged organ
liver-specific

single stranded, CpG low, disruption of ITR
promoter activity

secretable, native glycosylation pattern, small

high hepatocellular expression

https://doi.org/10.1016/j.ymthe.2019.12.010


https://doi.org/10.1016/j.ymthe.2019.12.010

OrpaHMyeHUA BNPUMEHEHUN reHoTepanuuy Ha
ocHoBe AAV

MpeacywecTByWNN UMMYHUTET K NPUPOAHBIM cepoTunam AAB cpeaun KoropTt
340POBbIX LOHOPOB U 6ONbHbIX Femodunmnen

A = EU1 (healthy n=60) B
== EU2 (healthy n=33)
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KazaxcTaHe 11pH j1e4eHUH IIpernapaTomM
«30JIreHCcMa»

https://doi.org/10.1016/j.ymthe.2019.12.010


https://doi.org/10.1016/j.ymthe.2019.12.010
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BpoX AeHHaAa ANCOYHKLUUA KOpPhbl
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