
Somatic cell therapy

Adrian Thrasher
Fyodor Urnov

Matthew Porteus
Weizhi Ji

Chad Cowan
Marco Weinberg



HSC

ME



1000

3000

5000

7000

T 
Ly

m
ph

oc
yt

es
/µ

l

months after gene therapy  
10 20 30 40 50 60 70 80

9000

Gene Therapy for Severe Immunodeficiency (2000-)

**
*

*

MoLV U5U5R
SD SA

RIL2RG MoLV

*



LMO2 CAPRIN1 NAT10CD59 FBXO3

Forward Strand

Chromosome 11p13

33.65Mb 33.85Mb 34.05Mb

ABTB2C11orf41

X

VIRUS 
INTEGRATION

    

  
  

    

  
  

    

  
  

    

  
  

    

  
  

    

  
  

    

  
  

    

0.1

1

10

100

  
  

Fo
ld

 D
iff

er
en

ce

    

L
  
  

Relative to:
Leukaemia panel

DP1 T cells
DP2 T cells

Enhancer-mediated insertional mutagenesis...



Evolving technologies for effective and safe 
gene therapies...
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London, Boston, Cincinnati, Los Angeles, Paris
14 patients treated November 2015



Phase I/II trial to assess the
safety and efficacy of EF1αS-ADA lentiviral

vector mediated gene therapy

UCL-GOSH and UCLA: enrolled 29 patients October 2015
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Years post gene therapy

n=29 SIN-RV 
(SCID-X1, WAS,ALD, MLD, B Thal.)
median follow up: 2.5 years

n=30 LTR-competent RV
(SCID X1,WAS CGD)
(ADA deficiency excluded)
median follow up: 10 years

Event free survival

Vector-mediated toxicity with SIN-RV vectors…

courtesy Alain Fischer



Successful gene therapy for inherited blindness… 



Somatic gene editing: 
ZFN, TALEN, CRISPR Cas9, CRISPR C1b4.....







Suicide gene therapy strategy 
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Gene Editing

Engineering T cells for cancer therapy.....



Viral vector inserts Anti-
leukaemia genes
(CAR19)

TCR gene knockout
CD52 gene knockout

TALEN gene editing

Engineering T cells for cancer therapy.....
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