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* “He llegit un paper que descrivia un ratoli knockout fet
amb genome editing CRISPR tools on no troben
efectes off-target i proposen fer servir les darreres
eines de prime editing per a desenvolupar noves
estrategies de gene therapy”
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amb genome editing CRISPR tools on no troben
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* “He llegit un article cientific que descrivia un ratoli
amb un gen anul-lat fet amb les eines CRISPR d’edicid
genomica on no troben efectes fora de la sequéncia
diana i proposen fer servir les darreres eines d’edicio
de qualitat per a desenvolupar noves estrategies de
terapia genica”
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Estructura i expressio de gens de les a-tubulines en el blat de moro (Zea mays L. )
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El gen / locus white

Thomas H. Morgan (1910)

Drosophila melanogaster

Mutacié / mutant



Herencia lligada al sexe
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Lucien Cuénot (1866-1951)
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Granby, Massachusetts, USA
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Cromosoma
Cromosomes
Haplotips
Acrocentric

Sintenia

1 T 1 I <

1] ([ B

10 S 2
LN URET 1] | =
| | B
= mil2
WOIRERI . =
MR T 2
T [ |

/N r
| E
1 °

5 I -

| T IS M S |~
DN |

B T || (RS MR o
10 I [

H HNEN-

A0 S
1 O -

Metacentric

B <

Ratolins | humans compartim la majoria dels gens



Herencia autosomica recessiva
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Herencia autosomica dominant




Herencia lligada al sexe
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Oswald Avery Maclyn McCarty Colin MacLeod

ADN (acid desoxiribonucleic) o proteines ?
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TTC CGG

Complementaria
Antiparal-lela
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PCR

Reaccid en cadena per la polimerasa (PCR)

@M

D Desnaturalizacion
< &r)enaturalizaci(m
n los cebadores
3!

1 copia New primers E
3-.I.I.I.ImLI.LLLLLI.I.I.I.I.I.LI.I.I.IJ.I.LI.I.I.I.I.LI.L 5

51

2 copias E —_—

T e =
Desnaturaé=Syion
&enaturalizaci()n

4 copias n los cebadores

Cadenas nuevas

uulll

v

20 -30 ciclos

v

Miles de millones de copias

v

DesnaturaizeRion
renaturalizacion
on los cebadores

Cadenas nuevas
——————————3}

8 copias



\; ;:4'- Replicacio

= Transcripcio
Transcriptton Tra d u CC i 6
Replication | x Translanon e
\- Reverse transcnptlon P rOte In a
A ADN
\_‘_— . ._ PROTEIN A R N
£ " Transcripcio inversa

DNA RNA



ARN

—

GUGCCU

Acid ribonucleic
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Published: 13 May 1961
An Unstable Intermediate Carrying Information from
A R N Genes to Ribosomes for Protein Synthesis

S. BRENNER, F. JACOB & M. MESELSON

ADN

Nature 190, 576-581 (1961) l Cite this article
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COVID-19 first vaccines approved
Pfizer-BioNTech FDA 11 Dec 2020
Moderna FDA 18 Dec 2020
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El codi genetic
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Severo Ochoa

poliribonucleotid nucleotidil-
transferasa

ADN polimerasa (Arthur
Kornberg)

Premi Nobel de Medicina 1959
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El codi genetic (1960s...)

Marshall W. Nirenberg Johann H. Matthaei Robert W. Holley Har Gobind Khorana
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Premi Nobel de Medicina 1968
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Plasmidi

ADN recombinant
Enginyeria genética
Enzims o
endonucleases de
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Animals transgenics
Transgénesi A MILLISECOND PULSAR




Que és un animal transgenic?

animal transgen transgenic



Que és un animal transgenic?

animal transgen transgenic
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T-DNA

Plantes transgeniques




The Nobel Prize in Physiology or
Medicine 2007
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"for their discoveries of principles for introducing specific gene
modifications in mice by the use of embryonic stem cells"
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Ratolins amb un gen anul-lat
Cel-lules troncals embrionaries

1989

Ratolins mutants
genoanul-lats



Quimeres intraespecie
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Wang et al. Cell Stem Cell 2023
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Clonacio

Transferencia nuclear
Reconstruccio d’embrions
Reprogramacio nuclear
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Cel-lules troncals embrionaries pluripotents



Cel-lules troncals embrionaries pluripotents induides (iPSC)
Organoids
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Pangenoma

Variants genetiques

Previous human genome reference

e ——— Polimorfismes d’un
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Polimorfismes de
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2001 TI] THTTHTIT T ZFN  nucleasa de dits de zinc

nucleasa associada a

2011 TALEN efector similar a un
activador transcripcional
PAM
2013 :[[ﬁ : CRISPR-Cas CR|SPR/C359

Fernandez et al. Mammalian Genome 2017



Les eines CRISPR d’edicié genomica
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Com funcionen les CRISPR de primera generacio?
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Terapia CRISPR
per ’'anemia falciforme

Hemoglobina
adulta

Hemoglobina
fetal
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Victoria Gray |
London, 6 March 2023

Third international summit
qjenome editing




Editors de bases

n deaminasa
*
dCas9
nickasa

Segona generacio d’eines CRISPR



Leucemia linfoblastica aguda

 Editors de bases

NEWS RELEASE 10-DEC-2022

World-first use of base-edited CAR T cells
to treat resistant leukemia at Great
Ormond Street Hospital

Clinical Trial | People

Reports and Proceedings
UNIVERSITY COLLEGE LONDON

Alyssa maig 2022

Chiesa et al. NEIJM 2023



Editors de qualitat

n Transcriptasa inversa

Tercera generacio d’eines CRISPR



Editors de qualitat

reverse transcriptase

David Liu Lab Anzalone et al. Nature 2019
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