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Burgos es una de las cumas de la humanidad
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Burgos es una de las cu-as de la humanidad




Burgos es una de las cunas de la humanidad
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.,Como funcionan las CRISPR?
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.Como funcionan las CRISPR?
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Mutaciones puntuales




Ratones CRISPR “avatar”




Modelos animales
de albinismo
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Limitaciones de las herramientas
CRISPR de primera generacion



Inactivacion de genes parecidos
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Soluciones a las limitaciones de las
herramientas CRISPR de primera generacion







Editores de bases
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Segunda generacion de herramientas CRISPR
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Edicién de calidad

n Transcriptasa inversa

Tercera generacion de herramientas CRISPR




Edicidon de calidad

reverse transcriptase

David Liu Lab Anzalone et al. Nature 2019
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RISPR mas precisa hasta la fecha

La
convierte la tijera genética en una
navaja suiza

Publicado: 23 octubre 2019 22:30 CEST
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Terapla genica
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Inmunoterapia del cancer con CRISPR

Modifying engineered T cells with CRISPR-Cas9 gene editing

Engineered T cells with improved anticancer activity can be generated through the targeted disruption of immunomodulatory genes, such as programmed cell death
protein 1(PDCDI, which encodes PD-1), and T cell receptor (TCR) genes (TRAC and TRBC), using CRISPR-Cas9 delivered as preformed ribonucleoproteins (RNPs).
These cells are then modified to express an engineered TCR that recognizes cancer-testis antigen 1 (NY-ESO-1) expressed by cancer cells.

T cell engineering
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CRISPR-Cas9 gene editing
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Hamilton & Doudna (Science, 2020)
Stadtmauer et al. (Carl June Lab, Science 2020)
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Tratada su leucemia
linfoblastica aguda de
células T con editores
de bases y con
tecnologia CAR-T

Mayo 2022




Curar la anemia falciforme con terapia génica CRISPR
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‘ Los primeros ensayos clinicos ex-vivo
~ Con CRISPR aprobado en Europa
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Hemoglobina

Glbébulo rojo en anemia
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CRISPR para tratar ANEMIA FALCIFORME

Patient 1
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Primer paciente curado en EE.UU. (2020)



La mayoria de ensayos clinicos CRISPR
usan virus adenoasociados para administrarlas




Nanoparticulas lipidicas



Las primeras vacunas COVID-19 aprobadas
Pfizer-BioNTech FDA 11 Dic 2020
Moderna FDA 18 Dic 2020




Amiloidosis congénita por transtiretina (ATTR) 1-9:1.000.000
NANOTECNOLOGIA - Nanoparticulas
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THERAPEUTICS

Serum TTR

Finn et al. Cell Reports 2018 22, 2227-2235DOI: (10.1016/j.celrep.2018.02.014) e dellvered CRISPR/CasG-bosed therapy

Copyright © 2018 Intellia Therapeutics, Inc.
October 2020
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Paddy Doherty

CRISPR para tratar la amiloidosis por
transtiretina congenita

Gillmore et al. NEJM 2021

A Change in Serum TTR Concentration in Patients Who Received 0.1 mg/kg
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Cas9

Streptococcus pyogenes
Staphylococcus aureus

Cas9: Bang Wong, Broad Institute of Harvard and MIT, Cambridge, MA

Matthew Porteus 2019 Nature Med.

Las CRISPR actuales derivan de bacterias patogenas
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Identification of the EH CRISPR-Cas9 system on a
metagenome and its application to genome engineering
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¢Como serian las CRISPR-Cas ancestrales?
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Phanerozoic

Bifidobacterium pseudocatenulatum
- Olsenella DNF00959
Olsenella profusa
Anaerostipes hadrus
Lachnospira multipara
Clostridium sp CAG964
Clostridium sp CAG122
Clostridium sp CAG299
Ruminococcus lactaris
Dorea longicatena
-~ Enterococcus italicus
Vagococcus teuberi
Urinacoccus massiliensis
= Dolosigranulum pigrum
- Vagococcus fluvialis
= Floricoccus tropicus
- Halolactibacillus alkaliphilus
- Pelagirhabdus alkalitolerans
~ Enterococcus faecium
— Enterococcus mundtii
- Enterococcus durans
- Enterococcus hirae
Enterococcus massiliensis
Enterococcus phoeniculicola
Enterococcus devriesei
Enterococcus pseudoavium
Enterococcus faecalis
Listeria monocytogenes
Listeria innocua
Listeria ivanovii
Listeria seeligeri
Streptococcus phocae
Streptococcus canis
Streptococcus dysgalactiae
@ Streptococcus pyogenes
Streptococcus equi
Streptococcus pseudoporcinus
Streptococcus iniae
Streptococcus parauberis
Streptococcus cuniculi
Streptococcus anginosus
Streptococcus constellatus
Streptococcus equinus
Streptococcus infantarius
Streptococcus caballi
§ Streptococcus pasteurianus
* Streptococcus gallolyticus
Streptococcus intermedius
Streptococcus mutans
Streptococcus agalactiae
Streptococcus raftti
Streptococcus henryi
Streptococcus varani
Streptococcus suis
Streptococcus salivarius
Streptococcus thermophilus
Streptococcus gordonii
Streptococcus mitis
Streptococcus sanguinis

FCA

Firmicutes

Actinobacteria Bacilli Clostrid
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59 species

Raul Pérez-Jiménez Lab
CIC nanoGUNE

Reconstruccion de
secuencias Cas
ancestrales
mediante un
procedimiento
estadistico y
superordenadores

53-96% similitud



Las Cas ancestrales funcionan como editores genicos en células humanas

Alonso-Lerma et al. 2023 Nature Microbiology
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Gemma Marfany (El Nacional, 2023)
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CRISPRpedia

CRISPRpedia is a free, textbook-style resource that explains and
illustrates all things CRISPR.

https://innovativegenomics.org/crisprpedia/
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