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TRANSPOSONS: MOBILE GENETIC ELEMENTS




SLEEPING BEAUTY AND PIGGYBAC
TRANSPOSONS FOR GENE DELIVERY




Non-viral methods
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Limitations of early generation SB transposons:
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Hyperactive SB selections in HelLa cells

NeoR selection




Hyperactivating mutations in SB100X
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HYPERACTIVE SB TRANSPOSASES RESULT IN ROBUST

GENE EXPRESSION IN LIVER
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TRANSPOSON INTEGRATION SITE ANALYSIS

Junction with TR sequence in bold E-value Location, Homology
TGTATATATATGTGTGTGTATATASACAGTTG le=(4 Chrlé, not in gene,
ref[NT 039625.7Mml6 39665 37
TGTGTTGTATATARAATAACCCTGGTATTGATACAGTTG Hhe=(8 Chr9, not in gene,
reflINT 039474.7[MmS 39514 37

CAACTGTAGTATGATGTAACTACCCGGEGARRCATTTT Chr19, not in gene,
GAAACATCTTAAATCTTTACACAARGGGTA ref[NT _039687.7Mml19 39727 37
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ROBUST GENE EXPRESSION IN HUMAN HSC

SB100
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SB100 MORE EFFICIENT THAN PB IN HSC
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LONG-TERM GENE MARKING AND
HEMATOPOIETIC RECONSTITUTION
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LONG-TERM ENGRAFTMENT AND HEMATOPOIETIC
RECONSTITUTION WITH GENE-MARKED CD34* HSC
TRANSFECTED WITH HYPERACTIVE SB

no CD34+ CD34+/ SB100X
bone marrow




LONG-TERM ENGRAFTMENT AND HEMATOPOIETIC
RECONSTITUTION WITH GENE-MARKED CD34* HSC
TRANSFECTED WITH HYPERACTIVE SB

CD34*/SB100 no CD34*

cycle number

0.4 NeoR copies/human cell



COMMON SB INTEGRATION SITES IN MYELOID & LYMPHOID LINEAGE

D33+ samples CD20+ samples
Junction with IR sequence inbold Junction with IR sequence inbold

long-term
Neo® marking
Lymphoid +++
CD20+*
HSC
CD34+
Myeloid +++
CD33+*

m) confirmed gene transfer in common bona fide hematopoietic stem/progenitor
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Transposon integration sites in IPS

TATGTGGGAGCACTCAGTTTGTTAACTCAGATTCTCT
CCTCAGAGCTCTATGAACCTGCCTCCTGACAAGGCCC
GGCTGCTGCGACAGTATGACAACGAGAAGAAGTGGGA
TCTGATCTGTGACCAGGTATGAGCTTGGCATACAGTT
G

CATGAATCTACTTGTCTCTGCCTTTCCTALCACTACAS
TTATGAGTACATACCACCCTGCCTAAATATACAGTTG

CATGTCTGGGGGAAGATGTAGATATAGCTCTCAAATT
TGAAAAGGAAATAAATTTGTTTAGAAAGAATGGGTCA
GTACCTACCAAGAAACAAGCTTTTCCTATATGGACCT
TGAGTAATACTTAAGGTCTGTATATTTACTATATATA
CAGTTG

CATGAGTCATACATAGTCCCCACCATCTATCTCCCTG
TGTCCCCCCACTGAATCCATTTTCCACTTGGAGTGGA
CACCTAATCCCATTTGCTTCAAGCTGATTCTTCTTGT
ACTTTAGGACTGTGATTCCAAGTTATACAGTTG

Chrl5, formin-like 3 protein
refINT 039621.7Mml5 39661 37

Chr12, not in gene.
refINT 166318.1|Mm12 163492 37

Chr5, not in gene,
ref]NT 039299.7/Mm5 39339 37

Chr5, not in gene,
refINT 039305.7Mm5 39345 37

I Transposon inverted repeat



Differentiation

Transposed iPS Embryoid body
DsRed* GFP* differentiation mesoderm
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CARDIAC DIFFERENTIATION MARKERS




SB100 Transposed iPS capable of neuronal and glial differentiation

Expression of neuronal and glial differentiation markers
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Transposed IPS capable of hepatic differentiation

Expression of hepatic markers in hepatic cells
derived from transposed IPS

ALB/SB100X ALB/Inactive ADDE

AFPISB100X AFP/Inactive ADDE




Coaxed
Differentiation

Coax diff. gene (Pax3)
BN + SB100

‘ transfection‘

IPS IPS-derived EB




Transposon-mediated PAX3 gene transfer in IPS:
A novel non-viral paradigm for coaxed myogenic differentiation
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STEM CELILS ®
EMBRYONIC STEM CELLS/INDUCED PLURIPOTENT STEM CELLS

Novel Hyperactive Transposons for Genetic Modification of Induced
Pluripotent and Adult Stem Cells: A Non-Viral Paradigm for Coaxed

Differentiation
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CONCLUSIONS
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