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Livestock vaccines Moredun

* Many infectious diseases of livestock do not
yet have an effective vaccine
* Viral vectors

* Lentiviral vaccine vectors

— Ovine lentivirus

Background
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Retroviruses Moredun

Ovine lentivirus
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lentivirus
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Background
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Lentivirus Structure Mor:,dun
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Why lentiviruses? Moredun

* Can infect non-dividing antigen presenting cells (APCs)
* Long lasting, stable transgene expression

*  Produce cellular immune responses!
* Infectious disease

* Generate neutralising antibodies?

1) Rowe et al. 2006. Mol Ther. 13.
2) lglesias et al. 2006. J Gene Med. 8.

Background
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How will it work: Moredun
Antigen
\/ presentation

Lentiviral vaccine vector
* Self-inactivating
* Integration deficient

Lentivirus Replication Cycle
* Easily manipulate genome

Background
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Aims Moredun

1. Construct and evaluate modified ovine lentiviral vaccine
vectors

Basic characterisation
Improve production efficiency
Enhance safety profile

-2, Study the innate immune response to ovine lentiviral h
vectors in primary ruminant dendritic cells and
S macrophages cultured in vitro p.

Efficiency of infection
Interactions with primary cells
Immune responses

Background
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Vector Production Moredun

Vector Env

GagPol . Rev

Transfect human fetal
kidney cell line

'l’ 48 hours later...

Harvest lentiviral vector
Infect target cells

‘1’ (CRFK)

Background
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Self-Inactivating Mor:-dun
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Integration Deficient
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Increasing safety profile
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Non-integrated DNA outcome
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Intact viral coding region

* Transgene expression

Lack origin of replication (ORI)

Increasing safety profile



AIN Vector - Results

* Dividing and non-dividing CRFK

* High multiplicity of infection (MOI=1)

Arrested using aphidicolin
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* eGFP-positive cells measured every 2 days for 12 days
48 hours — 50% of cells released from cell cycle arrest

eGFP Positive Cells

(% of day 2)
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Increasing safety profile
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—<o—Parent Vector (Dividing Cells)
—o—Parent Vector (Non-Dividing Cells)
-O-AIN (Dividing Cells)

-@-AIN (Non-Dividing Cells)



Improved Safety
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Moredun
* Self-inactivating (SIN)
* Integration deficient (AIN)
* Combined and used to infect CRFK
* Flow analysis at 72 hours post infection
107, Reduction i
. . eauction In
— 10° - Virus Co_?st;uct Vzlral/'lr;l]tl;e titre compared
£ 10° - YP to Parent
2 10t -
g 103 HIV-1 Parent  6.2x10° >70-fold?
= | SIN+AIN ~ 2.3x10’
‘E 10% Parent 9.3x108
10! - EIAV 5 290-fold*
SIN+AIN  3.2x10
10° - ' Parent 2.6x10°
Parent SIN+AIN VMV AN 5 72105 5-fold

Vector Construct

Ellis et al. 2012. Molecular Therapy—Nucleic Acids . 1.
Increasing safety profile
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Primary Cells Mor:,
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* Qvine peripheral blood
 CD14* - IL-4 & GM-CSF
* Monocyte derived dendritic cells (DCs)

* Day 6: infect

| | Day9

Primary Cells
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HIV and VMV Vector comparisons Mor::dun

* HIV-1 derived lentiviral vectors commonly used
* MOI=1

* Analysed level of eGFP positive cells over time

eGFP Positive Cells (%)
Ul
o

Time Point (hours)

VMV Vector —<—HIV Vector —=<SIN-AIN VMV Vector

Primary Cells
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High level of cell death v
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* Flow cytometry analysis * Mechanism of cell death
— 72 hours * Initial time points — 12 hours

— Only lifted off cells expressing eGFP and 24 hours

12 hours post-infection
Necrotic Late Apoptotic

— Large percentage (>90%) of the
cells expressing eGFP were dead. A

Infected Cells 1/
72 hours post-infection :
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Annexin V

Interactions with APCs
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Apoptosis Moredun

* Time course
* Naturally low levels of apoptosis in all controls

* Infected cells undergo apoptosis due to infection after 4 hours.
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—>¢«|nfected -®-Heat Inactivated Control -a-Uninfected —e-Untreated

Interactions with APCs
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What’s inducing cell death? Moredun

DNA?

. C —-

YMDD =» AAAA

1 2 3 4 6 8 10 12
Time Point (hours)
—>Infected ¢ Untreated -O-ART Vector

Vector which is unable to reverse transcribe the RNA does not induce apoptosis

Sensing of DNA induces apoptosis

Interactions with APCs
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Next Stages Moredun

* Some adjuvants induce apoptosis?!
* Phagocytosis

* Cross presentation

J

Secondary cell population

)

@
Q(?D—>
® 0

Apoptotic bodies
Primary cell population Cross presentation

1) Kool etal., 2008. J Immunology. 181.

Interactions with APCs
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Next Stages Moredun
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18.67%
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(green)

Interactions with APCs
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Outputs Moredun

* Cloned in a range of pathogen genes:
* Chlamydia abortus
* Teladorsagia circumcincta
* Louping Ill Virus

* Toxoplasma gondii

* Improve vaccine efficiency

Conclusions
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Conclusions Moredun

* Ovine lentiviral vectors are promising candidates
for gene delivery in ruminants.

* Integrase deficient and self-inactivating.
* Primary cells can efficiently be infected in vitro.

* Infected cells undergo apoptosis after 4 hours of
infection.

» Similar to action of some adjuvants.

* Apoptotic bodies can be phagocytosed.
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