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• Potential Advantages of 
Transposons for Gene Therapy

• Sleeping Beauty Mediated Gene 
Transfer into Hematopoietic 
Stem Cells

• Site-Directed Transposition
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Recombinase Mediated 
Gene Transfer

• Sleeping Beauty Transposon

� φC31 Integrase

• PiggyBac Transposon

• Tol2 Transposon



SB Mediated Gene Transfer:
Potential Advantages

• Manufacturing straightforward

• More cost effective

• Less risk of biological contaminants 

• Less risky integrant profile



Retroviral Transduction
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Sleeping Beauty M ediated Gene Transfer
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Sleeping Beauty Mediated Gene Therapy in 
Models of Human Disease 

• Hemophilia B  (Yant et al Nat Genet ‘00)

• Hereditary Tyrosinemia (Montini et al Mol Ther ‘02)

• Junctional Epidermolysis Bullosa (Ortiz-Urda et al, Gene Ther 
‘03)

• Hemophilia A (Ohlfest et al, Blood ‘05; Liu et al, Mol Ther ‘06)

• Mucopolysaccharidosis Type 1 (Aronovich et al, Mol Ther ‘07, 
Mol Ther ‘09)

• Glioma (Ohlfest et al, Mol Ther ‘05)

• Human T Cells (Huang et al, Blood ‘06)

• B Cell Leukemia (Huang et al, Mol Ther ‘07; Singh et al, Canc 
Res ’08)



SB Mediated Gene Transfer in Human 
Cord Blood Hematopoietic Stem Cells

• Mates et al, Nat Genet ’09

• Xue et al, Blood ’09

• Sumiyoshi et al, Human Gene Therapy ’09

Therapeutic Gene Transfer 
Into Hematopoietic Stem Cells



Sleeping Beauty Mediated 
Transposition in Human HSC: Future 

Challenges

• Therapeutic Gene Transfer into HSC

• Gene Transfer into Marrrow / Peripheral 
Blood Derived HSC

• Gene Transfer into Mouse HSC

• Protein or RNA as a  Source of SB 
Transposase



Sleeping Beauty M ediated Gene Transfer

ΤΑ



THANKS
DGI:
Perry Hackett
Erik Olson
Kendra Hyland
Alice Hsu
Shannon Wadman
Karl Clark
Jeff Essner

R&D Systems:
Kurt LaBresh
Kerri Bostrom
Susan Sonnetag

Mirus Bio Corp:
Hans Herweijer
Julia Hegge

UM Pediatrics, 
Medicine, SCI,
Radiology:
Xianzheng Zhou
Xin Huang
Bruce Blazar
Jakub Tolar
Nigel Key
Xin Wang
Dan Kaufman
Myra Urness
David Hunter

UW Madison:
Jon Wolff
Larry Whitesall

McIvor Lab:
Andy Wilber 
Joel Frandsen
Paul Score

David Largaespada:
John Ohlfest
Sabine Fritz
Jenny Geurts

Steve Ekker:
Kirk Wangensteen

Perry Hackett:
Jason Bell


	Slide Number 1
	mcivor@umn.edu
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13

