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THE IDEAS IN THIS PRESENTATION ARE MY OWN THOUGHTS AND OPINIONS AND DO NO REPRESENT 
THE DENALI THERAPEUTICS ORGANIZATION



CNS GENE THERAPY TECHNOLOGY ACROSS MULTIPLE MODALITIES
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“Naked” Gene Therapy Peripheral AAV Gene Therapy Central AAV Gene Therapy

- Those gene targeted therapies 
that do no use a viral capsid to 
modulate gene expression

- BBB penetration can be a major 
hurdle

- Often cell autonomous, though 
not always (ex. Alector’s anti-
sortillin approach)

- Expressing your gene of interest 
in a peripheral setting using AAV 

- BBB penetration still a hurdle –
need to determine if your gene 
product can cross BBB

- Non-cell autonomous –
generation of your protein in the 
periphery to impact those cells in 
the BBB

- Directed gene targeting to the 
CNS via direct injection into brain 
parenchyma, infusion into CSF, 
or IV delivery of BBB-crossing 
AAV

- BBB penetration for IV delivered 
AAV still an on-going hurdle, 
though actively pursued

- Can be cell autonomous or non-
cell autonomous
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MAPT – MICROTUBULE ASSOCIATED PROTEIN TAU

• Tau was first described as a microtubule associated protein as it was found to 
bind to microtubules along the axons of neurons
– This was further solidified when tau and beta-tubulin subunits were co-incubated in an in vitro 

system, long microtubules would form

• Was long thought that tau is required for neuronal function and axonal stability 
because of this first described function

• Duplication of 17q21.31 (location of MAPT) recently shown to cause prominent 
tau-related dementia with increased MAPT expression (Guennec et al, 2017)

• It may actually be the case that tau is sufficient for microtubule stability, but not 
necessary…
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WHY TARGET TAU PRODUCTION VIA GENE TARGETED THERAPY?

• There are several different mechanisms through which to target tau 
therapeutically:
– Phosphorylation inhibition
– Aggregation inhibitors
– Microtubule stabilizers
– Tau immunotherapy
– Tau repression 

• Rationale: 
– Tau repression would directly and specifically target all forms of tau intraneuronally
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HOW TO LOWER TOTAL TAU LEVELS WITH A NAKED GENE THERAPY?
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CAVEAT DOES NOT CROSS BBB
Antisense Oligonucleotides



HUMAN TAU KNOCKDOWN IS PROTECTIVE IN FTD AND AD MOUSE MODELS

• Knocking down human tau with ASO protects PS19 mice from neuronal death 
and reverses tau pathology and seeding (DeVos et al, 2017)
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ENDOGENOUS TAU KNOCKDOWN IN HUMANS BIIB080 – SAFETY TBD
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CENTRAL AAV GENE THERAPY AS A LONGER LASTING APPROACH
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Deverman et al, 2016



CENTRAL AAV GENE THERAPY AS A LONGER LASTING APPROACH - MAPT
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RECENT DEALS/CLINICAL UPDATES ON AAV-DIRECTED LIVER EXPRESSION

2019 AAV Deals and News
• Roche – Spark: 

– $ 4.2B, liver focus
• Pfizer – Vivet:

– $636M, liver focus
• Thermo Fisher – Brammer Bio

– $1.7B, manufacturing
• Catalent – Paragon BioServices

– $1.2B, manufacturing

• Clinical updates for Peripheral AAV approaches (all liver):
– Sangamo (4/2019, $361M increase in stock price (AAV6 liver)
– Uniqure (11/2018, 48% increase in stock price (AAV5 liver)
– Biomarin (2/2019, accelerated filing planned for valoctocogene roxaparvovec (AAV5 liver)
– Spark (12/2018, update on mid-dose LK03 liver)
– AskBio (1/2019), Pompe FPI, AAV2/8 liver)
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Company Preclinical Phase I Phase I/II Phase III Capsid Dose

AAV5 high

AAV5 high

SPK-100 low

LK03 medium

AAV8 medium

AAV6 high

AAV8 high

AAVS3 low

RECENT DEALS AND CLINICAL UPDATES FOCUSED ON AAV-DIRECTED LIVER 
EXPRESSION
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THANK YOU


	Slide Number 1
	disclosure
	CNS Gene therapy Technology across multiple modalities
	CNS Gene therapy Technology across multiple modalities
	MAPT – Microtubule associated protein tau
	WHY TARGET TAU PRODUCTION via Gene targeted therapy?
	How to lower total tau levels with a naked gene therapy?
	HUMAN TAU KNOCKDOWN IS PROTECTIVE IN FTD and AD MOUSE MODELS
	HUMAN TAU KNOCKDOWN IS PROTECTIVE IN FTD and AD MOUSE MODELS
	ENDOGENOUS Tau knockdown in humanS BIIB080 – SAFETY TBD
	CNS Gene therapy Technology across multiple modalities
	Central aav gene therapy as a longer lasting approach
	Central aav gene therapy as a longer lasting approach - MAPT
	Central aav gene therapy as a longer lasting approach - MAPT
	Central aav gene therapy as a longer lasting approach - MAPT
	CNS Gene therapy Technology across multiple modalities
	�Recent deals/Clinical updates on AAV-Directed Liver expression
	�Recent deals and Clinical updates focused on AAV-Directed Liver expression
	CNS Gene therapy Technology across multiple modalities
	Slide Number 20

