
Science	is	a	beau(ful	gi,	to	
humanity;	we	should	not	distort	

it.	...		



SCIDX1 trial results: Science 2000

•  Clinical parameters ok (immune response, T cells counts)
•  Biological parameters ok (transgene expression, infected T cells)
•  Importance of in vivo selection of transduced cells



-Theoretical possibility of retroviral “oncogenic” integration = 10e-12
BUT
-2/11 patients developed leukemia
-3 patients had retrovirus insertion close to an oncogene (LMO-2) on 
chromosome 11. This gene was originally identified as a breakpoint of a 
translocation that causes a type of T-cell leukemia.  

Year	2002	
A.	Fisher	SCID	X1	trial	



Death of 1 of the two leukemia cases of the french trial

Third new leukemia case with insertion in site different from lmo2  
in the french trial

One monkey developed leukemia with retrovirus transfer of marker 
genes at NIH

No cancer cases in ADA gene therapy

Year	2005:	panel	urges	limits	on	X-SCID	trials	



In 2010 on New England Journal of Medicine, 10 year “follow 
up” (Hacein-Bey-Abina, Hauer et al. 2010)
 
• All patients ameliorated (the immune system)
• 7/9 the amelioration was long term
• 4/9 of the Necker patients developed leukemia
• 1/9 died of leukemia

NEJM 2010 Hacein-Bey-Abina Hauer et al 2010, update XSCID X1 
trial



Conclusions SCIDX1 trial



SCIDX1 trial - problems



Genotoxicity: possibilities

readthrough

new expression

gene interruption



Linear Amplification (LAM) PCR strategy



Integration sites



Further oncogenic rearrangements



SCIDX1 background favors oncogenesis?



Improvements



Phage integrase. It has been demonstrated previously that a plasmid 
expressing the integrase can mediate the integration of a co-delivered 
attB-containing plasmid into mammalian chromosomes at pseudo attP-
sites (host sites sharing homology to attP, as recognized by phiC31).DNA binding and nuclease function= Zinc finger protein= 

highly specific genomic scissors

Improvements


