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University of Trento

during liver regeneration and tumor formation
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Lentivirus

Complex genome:
— Structural genes gag pol env
— Regulatory genes rat rev
— Accessory genes nef vpr vpu vif (viral fitness)

Tropism for macrophages and lymphocytes

Envelope: inside genome (2 RNA+) + RT, IN,
PT

Persistent infection /progressive chronic
disease



Nuclear Translocation Pathway of Viral Genome

Lentivirus Oncoretrovirus
(HIV-1)
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Nuclear Translocation Pathway of Viral Genome
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Ientivectors

* Hybrid viral particles replication defective
composed by:

— Minimal set HIV1 core proteins

— Pericapsidic uncorrelated protein(VSV or
MLV)

— Genome containing:
* fransgene expression cassette

* flanked by HIV1 cis regulatory elements
* no viral genes



Pathogenesis vs vector biosatety

* tropism for T lymphocytes and macrophages
— env gene DELETED in 1% GEN

* active replication rate and viral load
— LTR and tar gene DELETED in 3 GEN
— nef gene
— vif, vpu genes DELETED in 2™ GEN
— vpr gene

* persistence

* genome diversity



Vector production
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Lentiviral Packaging Constructs

HIV
provirus




I_entiviral Transfer Vectors
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[ entiviral Transfer Vectors

Wild-Type LTR Self-Inactivating (SIN)
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Last (3%) generation LV

Packaging plasmids

ml_lnvmmmm Envelope

SD SA

SIN transfer vector




Follenzi et al Nat Genetics 2000
Gene transfer by lentiviral vectors is
limited by nuclear translocation and
rescued by HIV-1 pol sequences (on
the role of ppt sequence)
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Improvement in transduction - Primary cultures

a  lymphocytes d
endothelial cells
%
A mock
“or W TR ST
no cPPT 90% MFI:195
b macrophages
()
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c Fibroblasts
growing quiescent
% GFP+ MFI %GFP+ MFI
no cPPT 76 601 77 134
cPPT(as) 72 654 64 118

cPPT(s) 88 2337 97 1780
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The Intrinsic Pathway of Clotting
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CMV-FIX 1n tail vein of SCID
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cPPT a CIS-acting sequence

*Restoring cis-acting sequences from HIV-1 pol gene into transfer vector
—promoted
enuclear translocation of vector genome
eincreased content of vector DNA in target cells

* Nuclear translocation of viral genome is a rate limiting step of infection
— both in dividing and non-dividing cells
— dependent on
* viral proteins
* cis-acting nucleic acid sequences
* Restoring nuclear translocation improves vector performance
— 1ncreasing particle infectivity

— decreasing effective vector dose



WPRE a regulatory sequence enhances
transgene expression
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WPRE a regulatory sequence enhances
transgene expression

Nuclear and Cytoplasmic RNA Expression
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Transgene Expression after Systemic Delivery of LV
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