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Li et al. Stem Cell Reports. 2015 Jan 13;4(1):143-54.

Cystic Fibrosis

Functional Repair of CFTR by CRISPR/Cas9
in Intestinal Stem Cell Organoids
of Cystic Fibrosis Patients

Gerald Schwank, 27 Bon-Kyoung Koo,'%7:8 Valentina Sasselli,’-2 Johanna F. Dekkers,>* Inha Heo,'-2 Turan Demircan,’
Nobuo Sasaki,!2 Sander Boymans,! Edwin Cuppen,’:¢ Cornelis K. van der Ent,® Edward E.S. Nieuwenhuis,®
Jeffrey M. Beekman,5¢ and Hans Clevers'.2*
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GENOME EDITING D

Prevention of muscular dystrophy %
in mice by CRISPR/Cas9-mediated % m___
editing of germline DNA

e o’ .-'*:\

Chengzu Long,"™ John R. McAnally,' John M. Shelton,” Alex A. Mireault,’ i 'E '-.E_
Rhonda Bassel-Duby,! Erie N. Olson'} mdx /mdy S & .

. . B,
Duchenne muscular dystrophy (DMD) is an inherited X-linked disease caused by mutations Donor Mutam Comectod Mica |madx-C)

in the gene enceding dystrophin, a protein required for muscle fiber integrity. DMD is
characterized by progressive muscle weakness and a shortened life span, and there is no
effective treatment. We used clustered regularly interspaced short palindromic repeat/Cas9 x
(CRISPR/Cas9)-mediated genome editing to correct the dystrophin gene (Dmd) mutation in _—
the germ line of mdx mice, a model for DMD, and then monitored muscle structure and function.
Genome editing produced genetically mosaic animals containing 2 to 100% correction of the
Dmd gene. The degree of muscle phenciypic rescue in mosaic mice exceeded the efficiency of
gene correction, likely reflecting an advantage of the corrected cells and their contribution fo
regenerating muscle. With the anticipated technological advances that will facilitate genome
editing of postnatal somatic cells, this strategy may one day allow correction of disease-causing
mutations. in the muscle tissue of patients with DMD.

hCas9/gRNA
DNA
mdx

Long et al. Science. 2014 Sep 5;345(6201):1184-8.

Targeted genome editing in human a
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; : . . ‘. "~. ZFMtarget .- .
Fletry Genovess', Ghully Schirll ™, G Exoobar', Thriano [N Tomass', Claudls Arrio’, Axdees Calabria’, Davide Mol f, b o site - ("
Roberta Mareier!'s, Chisra Bonind’, Mickaes] C. Hobee®, Plip D, Gregery”, Mirkss van des Bary’, Bernhard Gestner e * PR
Fugenia Mential', Ahgels Lessbardo'™ & Laig Nakilg § * e + L ;
IL2RG locus « IHI L]
Exons E.
Tergeted genome ed himg by s ilclal nuckeases has broaghi the goal of site- spociflc i e . - o
thon withen the reachof gene therapy . However, ks application tolong -term fating b betic st oels (HSCs) Transcript from the
ham renmained duabve. Here we st Hhal poos peemibsdvenes o gene bransder s lmita] preficlosoy of the homukogy - endogencus promoter
Shrocted [N fepai fpuath Irs geess Largeting in luman HSCa By laforing delfvery plsifurns sl cullire . .
conilitlons we overcame these barviers and provide e Vir of wargeteal fsaegration in busnan HSOs by LT
oo -{orm muliibrcagy ropogaakation of d mice. We o (1] i la off our stradegy by —
Rargeting & correciive complomentary INA Inio iha (L3RG gene of HSOs from Bealthy donors and @ sshiect with X-linked . =
wevere combinged [SCIN-X1). Gene-edived HS0 irseed merrmal B puleals and grve rise 1o H : +
tuncticeul Bypsplidd celb thal possev o schoceive h vt thaome canryieg divruptive [0 estion " "
Thise ressits open o new avenmos (or I'rIIII.r.:SdE-l.I m sD SA J'UTH

SCID-X1 patient CD34+
”_2 RG |L2 RG'CDNA NSG mice Injection of MDA3 cells exprassing

IL-7, IL-15, GM-CSF

L% * Weeks after transplant
IWL2RG targeted [+ i b—>
+ 15 18
Chas" calls Tumeour weight
from male donor Flow cytometry

Flow cytometry
PB
on on PB, BM, spleen

28
Genovese et al. Nature. 2014 Jun 12;510(7504):235-40.

14




TILREI VY-V TF A
Genome Editing Consartium

n—L4 LR [Cenirme Edingl Efl, ATRTLF-tlee Fegs Nuteeses [ITa) TTrsscroben
[~ m ActeitonLiks Efector Modeases (TALENa] . CRISPA Tl UF LR VT 0L EOEFNRET D8
EnBEn WL RETO Sy O LU CRTRC T SN TEE. LI, RN (58
S——— T PIHEERL) CEOTHATETRES LS, KRR TN L TENAN T
Liung and Sander, St Ree Mof Cell B, 2017 Barrangos, Far Bamechnel, JOLTE .

2 LRI =P LTE. ATEOLP=4 (TALEN) i IE.C LR LW T L R
.!_}l:.a,'{— Bl BEENETISECLST. B S LRESLUL Ty TR,

W = (RF) LEEBRFAFREFHFTNEE

FHTEY BEXREXRFRY AT O+ T ARREHE
FRIESE FESRINARESR

EFi+ FERFAFREZAFTANRBDER S ERE
IRz FRERFAPREFAFNAE M F IR

AV - AIRAF AR IRE iRz RIS

B H{EFAFAR A S AT LR E -1y U -5 —
FAbH L EEAFRTIEERE Y- HEHE

NS R AFTERERBRT 5 —EHE

15






