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• AVB-101 has been engineered for specific, effec�ve and targeted CNS expression of PGRN in pa�ents with FTD-GRN

− AVB-101 is designed to normalise cor�cal PGRN levels in pa�ents with FTD due to GRN muta�ons while restric�ng PGRN expression to 
neurons and enhancing secre�on efficiency to minimise the required dose of vector

• Intrathalamic delivery of AVB-101 in NHP:

− Was well tolerated at all doses tested, with no mortality or clinically evident AEs

− Biodistribu�on analysis showed that human PGRN was most abundant in the thalamus but detected throughout the brain 

− Human PGRN reached physiological levels in the temporal and frontal lobes, the cor�cal regions most severely affected in FTD-GRN

− VG were minimal or undetectable in most visceral �ssues, and human PGRN expression was restricted to the CNS

− Levels of PGRN in the CSF showed a dose-dependent increase, offering a poten�al biomarker of vector transduc�on and expression in the CNS 

Introduc�on
• Frontotemporal demen�a (FTD) affects ~30,000 pa�ents in the United States of America and ~76,000 pa�ents in Europe* causing a 

progressive decline in behaviour, personality, execu�ve func�on and/or language, with death 6–12 years a�er ini�al symptom onset1-7

• The burden associated with FTD is significant and costly, and currently, no disease-modifying therapies are available8

• FTD caused by loss-of-func�on muta�ons in the granulin (GRN) gene (FTD-GRN) leads to deficient progranulin (PGRN) produc�on 
that increases microglial ac�vity, accelerates neurodegenera�on, and leads to pathogenic transac�ve response DNA-binding protein 
43 (TDP-43) accumula�on9-12

• PGRN supplementa�on has been demonstrated to correct the pathological phenotype in rodent models of FTD-GRN, sugges�ng that 
it is a valid therapeu�c target for pa�ents with FTD-GRN13

• AVB-101 is an adeno-associated virus serotype 9-based gene therapy that encodes human PGRN, and is in development to treat 
pa�ents with FTD-GRN14,15

• When administered into the thalamus, low doses of AVB-101 can rescue pathology in the Grn knock-out mouse model and result in 
widespread cor�cal and subcor�cal biodistribu�on that reaches normal to supraphysiological levels of human PGRN in an ovine model14,15

• AVB-101 has been designed with efficacy and safety in mind (Figure 1), and here we present preclinical data from toxicology and 
biodistribu�on studies performed in cynomolgus monkeys, a widely used non-human primate (NHP) model

References: 1. Knopman DS and Roberts RO. J Mol Neurosci. 2011;45(3):330-335; 2. European Medicines Agency. Public summary of opinion on orphan drug designa�on: Methylthionium for the treatment of behavioural variant 
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Notes: *US data are an es�mate of cogni�ve syndromes of frontotemporal lobar degenera�on.1 European data are an es�mate of behavioural variant FTD in the European Union of 2013, Norway, Iceland and Lichtenstein.2

Tissue Specificity
• AVB-101 u�lises a neuronal-specific promoter to 

ensure transgene expression is restricted to neurons, 
minimising the risk of peripheral organ exposure 
observed with cons�tu�ve promoters

• Secre�on of PGRN permits local cross-correc�on of 
glial cells

Neurotropism
• AAV9 capsid: Neurotropic16

• AAV9-based treatment has already been approved for 
SMA (ZOLGENSMA® [onasemnogene abeparvovec])17

• Proven manufacturability

• Casse�e size op�mised

Boos�ng Secre�on
• Codon-op�mised human PGRN transgene
• 5’ and 3’ enhancing elements that 

op�mise splicing
• Achieves supraphysiological levels in 

brain and CSF in rodents and large animals
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Figure 1: AVB-101 Key Components14,15

AAV9, adeno-associated virus serotype 9; CSF, cerebrospinal fluid; GRN, granulin gene; ITR, inverted terminal repeat; PGRN, progranulin; SMA, spinal muscular atrophy.

AVB-101 delivered by intrathalamic infusion cons�tutes a novel and promising approach to address unmet medical needs in 
FTD-GRN. ASPIRE-FTD is an ongoing Phase I/II clinical study to evaluate the safety and preliminary efficacy of AVB-101 in FTD-
GRN (NCT06064890)19
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Dose (VG/hem)
Toxicology Biodistribu�on

3 months 6 months 8 weeks with Gd 8 weeks no Gd

0 (vehicle) 2M; 2F 2M; 2F - 1M; 1F

8.3×109 - - - 1M; 1F

2.5×1010 3M; 3F 3M; 3F - 1M; 1F

7.5×1010 - - 1M; 1F 1M; 1F

2.5×1011 3M; 3F 3M; 3F - -

Table 1: Study Details for the Distribu�on and Toxicology Studies Conducted in Cynomolgus Monkeys18 

F, female; Gd, contrast agent gadolinium; hem, hemisphere; M, male; VG, vector genomes. 

Author contribu�ons: All authors have made substan�al contribu�ons to study concep�on/design, dra�ing the 
poster or revising it cri�cally for scien�fic accuracy and important intellectual content, and have provided their 
final approval.

• There were no observable adverse events (AEs), with all animals surviving the en�re dura�on of both the biodistribu�on and the toxicology 
study 

• There were no meaningful effects on haematology, coagula�on, urinalysis or cerebrospinal fluid (CSF) clinical pathology, and no changes 
in func�onal observa�onal ba�ery, electrocardiography or ophthalmology

• No significant increase from baseline in alanine transaminase and aspartate transaminase at all �mepoints
• Neurofilament light chain (NfL) biomarker below baseline in serum (Figure 2A) and approaching baseline in CSF at 6 months (Figure 2B), 

sugges�ng repair of the procedure-related �ssue injury

Figure 2: NfL Levels in the Serum (A) and Cerebral Spinal Fluid (B) Following Intrathalamic Delivery of AVB-10118

CSF, cerebrospinal fluid; FB, formulation buffer; hem, hemisphere; NfL, neurofilament light chain biomarker for brain injury; VG, vector genomes.

• No test ar�cle-related organ weight changes, macroscopic observa�ons or microscopic findings in non-nervous �ssues at 3- and 
6-month �mepoints

• No test ar�cle-related microscopic findings in spinal cord and dorsal root ganglia at both �mepoints

• Histological analysis in brain �ssue indicated gradual regression/repair of the mild infusion procedure-related findings (Table 2) across 
all groups (including control animals, formula�on buffer [FB]) associated with transient magne�c resonance imaging findings

• Adverse histological findings in nervous system �ssues ranging from minimal to moderate were present in both low- and high-dose 
animals at both �mepoints, and these increased in incidence and severity by 6 months (Table 2) 

• In the low-dose group, findings were restricted. They included minimal neuronal necrosis or single-cell necrosis in the thalamus in one 
animal and minimal neuronophagia and neuronal degenera�on in a second animal (Table 2) 

• A no observed adverse effect level of 2.5×1010 vector genomes (VG)/hemisphere was established in the cynomolgus monkey 

Vehicle control
(n=4)

2.5×1010 VG/hem
(n=6)

2.5×1011 VG/hem 
(n=6)

Vehicle control
(n=4)

2.5×1010 VG/hem 
(n=4)

2.5×1011 VG/hem 
(n=4)

Finding Region INC Grade INC Grade INC Grade INC Grade INC Grade INC Grade

Neuronal 
necrosis

Thalamus - - - - - - - - 25% 1 100% 1

Midbrain - - - - - - - - 25% 1 - -

Single cell 
necrosis

Thalamus - - - - 17% 1 - - 25% 1 100% 1
Midbrain - - - - - - - - 25% 1 - -

Cerebral cortex - - - - - - - - - - 50% 1
Medulla 

oblongata
- - - - - - - - - - 25% 2

Neuronal 
degenera�on/
neuronophagia

Thalamus - - - - 17% 1 - - 25% 1 25% 1

Microgliosis*
Thalamus 25% 1 50% 1 to 2 100% 2 to 4 25% 2 100% 2 100% 3
Midbrain 100% 1 to 2 50% 1 67% 1 to 3 - - 75% 1 to 2 75% 2

6-month cohort
Table 2: Incidence and Grade(s) Observed for Major Test-Ar�cle-Related Findings in the Brain at 3- and 6-Months Post-Intrathalamic 

Administra�on of AVB-10118

“-“ = not observed, * = this finding was observed elsewhere, but was most notable in the thalamus and midbrain. 
hem, hemisphere; INC, incidence; VG, vector genomes.

- 1 2 3 4 5

Not present Minimal Mild Moderate Marked Severe

• Low and short-lived circula�ng VG in CSF with limited shedding outside the central nervous system (CNS; Figure 3)

• Broad brain distribu�on of VG, sugges�ng VG transport to brain regions receiving thalamic projec�ons (Figure 4)
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Figure 4: VG Biodistribu�on in Various Tissues Following Intrathalamic Delivery of AVB-10118 

LLOQ = 25 VG/µg DNA; LOD = 25 VG/µg DNA; Dose: 2.5×1010 VG/hem, 8-weeks post infusion. 
Average VG from 4–6 biopsies per tissue.
DRG, dorsal root ganglion; hem, hemisphere; LLOQ, lower limit of quantification; LN, lymph node; LOD, lower limit of detection; SC, spinal cord; SM, skeletal muscle; VG, vector genomes. 

Thalamus, PGRN ISH

Thalamus, PGRN IHC

Figure 5: PGRN Expression in Brain Tissue Following Intrathalamic Delivery of AVB-10118 

AVB-101 dose: 2.5×1010 VG/hem; ISH and IHC – 12 weeks post AVB-101; PGRN ELISA – 8 weeks post AVB-101. Shaded area, PGRN levels in human cortex, AviadoBio data on file.
ELISA, enzyme-linked immunosorbent assay; FB, formulation buffer; hem, hemisphere; IHC, immunohistochemistry; ISH, in situ hybridisation; PGRN, progranulin; VG, vector genomes.
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Figure 3: VG Presence in Various Matrices Upon Intrathalamic Delivery of AVB-10118 

CSF, cerebrospinal fluid; ds, double-stranded; FB, formulation buffer; hem, hemisphere; VG, vector genomes. 

A B

Shaded area, PGRN levels in human cortex, AviadoBio data on file.
FB, formulation buffer; CSF, cerebrospinal fluid; hem, hemisphere; PGRN, progranulin; VG, vector genomes. 

Figure 6: PGRN Levels in CSF (A) and Serum (B) Following Intrathalamic Delivery of AVB-10118
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• No PGRN �ssue expression outside of CNS (not shown, data on file)

• Broad biodistribu�on of PGRN expression in the cynomolgus monkey’s brain following AVB-101 delivery reaching normal to supraphysiological 
levels of PGRN in human cortex �ssue (Figure 5)

• AVB-101 leads to a specific eleva�on of PGRN in CSF with no changes in serum, sugges�ng expression restricted to the CNS and offering a 
poten�al biomarker of vector transduc�on and expression in the CNS (Figure 6)

Study Design

Results
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ITR Neuronal
promoter

Enhancing
elements GRN Control

elements IR

Dorsal
Prefrontal 

cortex

Frontal 
Cortex

Temporal 
Cortex

Caudate Putamen Hippo-
campus

Motor 
Cortex

Thalamus Cerebellar 
cortex

Histopathology Summary18

Op�mised GRN

Vector Biodistribu�on18

PGRN Biodistribu�on18

A B

Presented at 30th Annual Congress, Brussels, 24–27 October 2023               © 2023 AviadoBio Ltd. All rights reserved     This work was sponsored by AviadoBio Ltd
 

Acknowledgements: The authors would like to thank Viralgen (San Sebas�an, Spain), Northern Biomedical 
Research (MI, USA), Northern Biomolecular Services (MI, USA), Charles River Laboratories – Shrewsbury (MA, 
USA), StageBio (MD and VA, USA) and Cellular Technology Ltd (OH, USA) for their contribu�ons to this study.
 

Disclosures: CJM, YBL, DYL, AB and CES are employees of AviadoBio and may hold stock or stock op�ons.  
PB received consultancy fees from AviadoBio.

• AVB-101 has been engineered for specific, effec�ve and targeted CNS expression of PGRN in pa�ents with FTD-GRN

− AVB-101 is designed to normalise cor�cal PGRN levels in pa�ents with FTD due to GRN muta�ons while restric�ng PGRN expression to 
neurons and enhancing secre�on efficiency to minimise the required dose of vector

• Intrathalamic delivery of AVB-101 in NHP:

− Was well tolerated at all doses tested, with no mortality or clinically evident AEs

− Biodistribu�on analysis showed that human PGRN was most abundant in the thalamus but detected throughout the brain 

− Human PGRN reached physiological levels in the temporal and frontal lobes, the cor�cal regions most severely affected in FTD-GRN

− VG were minimal or undetectable in most visceral �ssues, and human PGRN expression was restricted to the CNS

− Levels of PGRN in the CSF showed a dose-dependent increase, offering a poten�al biomarker of vector transduc�on and expression in the CNS 

Introduc�on
• Frontotemporal demen�a (FTD) affects ~30,000 pa�ents in the United States of America and ~76,000 pa�ents in Europe* causing a 

progressive decline in behaviour, personality, execu�ve func�on and/or language, with death 6–12 years a�er ini�al symptom onset1-7

• The burden associated with FTD is significant and costly, and currently, no disease-modifying therapies are available8

• FTD caused by loss-of-func�on muta�ons in the granulin (GRN) gene (FTD-GRN) leads to deficient progranulin (PGRN) produc�on 
that increases microglial ac�vity, accelerates neurodegenera�on, and leads to pathogenic transac�ve response DNA-binding protein 
43 (TDP-43) accumula�on9-12

• PGRN supplementa�on has been demonstrated to correct the pathological phenotype in rodent models of FTD-GRN, sugges�ng that 
it is a valid therapeu�c target for pa�ents with FTD-GRN13

• AVB-101 is an adeno-associated virus serotype 9-based gene therapy that encodes human PGRN, and is in development to treat 
pa�ents with FTD-GRN14,15

• When administered into the thalamus, low doses of AVB-101 can rescue pathology in the Grn knock-out mouse model and result in 
widespread cor�cal and subcor�cal biodistribu�on that reaches normal to supraphysiological levels of human PGRN in an ovine model14,15

• AVB-101 has been designed with efficacy and safety in mind (Figure 1), and here we present preclinical data from toxicology and 
biodistribu�on studies performed in cynomolgus monkeys, a widely used non-human primate (NHP) model
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Notes: *US data are an es�mate of cogni�ve syndromes of frontotemporal lobar degenera�on.1 European data are an es�mate of behavioural variant FTD in the European Union of 2013, Norway, Iceland and Lichtenstein.2
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minimising the risk of peripheral organ exposure 
observed with cons�tu�ve promoters
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Figure 1: AVB-101 Key Components14,15

AAV9, adeno-associated virus serotype 9; CSF, cerebrospinal fluid; GRN, granulin gene; ITR, inverted terminal repeat; PGRN, progranulin; SMA, spinal muscular atrophy.

AVB-101 delivered by intrathalamic infusion cons�tutes a novel and promising approach to address unmet medical needs in 
FTD-GRN. ASPIRE-FTD is an ongoing Phase I/II clinical study to evaluate the safety and preliminary efficacy of AVB-101 in FTD-
GRN (NCT06064890)19
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Dose (VG/hem)
Toxicology Biodistribu�on

3 months 6 months 8 weeks with Gd 8 weeks no Gd

0 (vehicle) 2M; 2F 2M; 2F - 1M; 1F

8.3×109 - - - 1M; 1F

2.5×1010 3M; 3F 3M; 3F - 1M; 1F

7.5×1010 - - 1M; 1F 1M; 1F

2.5×1011 3M; 3F 3M; 3F - -

Table 1: Study Details for the Distribu�on and Toxicology Studies Conducted in Cynomolgus Monkeys18 

F, female; Gd, contrast agent gadolinium; hem, hemisphere; M, male; VG, vector genomes. 
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poster or revising it cri�cally for scien�fic accuracy and important intellectual content, and have provided their 
final approval.

• There were no observable adverse events (AEs), with all animals surviving the en�re dura�on of both the biodistribu�on and the toxicology 
study 

• There were no meaningful effects on haematology, coagula�on, urinalysis or cerebrospinal fluid (CSF) clinical pathology, and no changes 
in func�onal observa�onal ba�ery, electrocardiography or ophthalmology

• No significant increase from baseline in alanine transaminase and aspartate transaminase at all �mepoints
• Neurofilament light chain (NfL) biomarker below baseline in serum (Figure 2A) and approaching baseline in CSF at 6 months (Figure 2B), 

sugges�ng repair of the procedure-related �ssue injury

Figure 2: NfL Levels in the Serum (A) and Cerebral Spinal Fluid (B) Following Intrathalamic Delivery of AVB-10118

CSF, cerebrospinal fluid; FB, formulation buffer; hem, hemisphere; NfL, neurofilament light chain biomarker for brain injury; VG, vector genomes.

• No test ar�cle-related organ weight changes, macroscopic observa�ons or microscopic findings in non-nervous �ssues at 3- and 
6-month �mepoints

• No test ar�cle-related microscopic findings in spinal cord and dorsal root ganglia at both �mepoints

• Histological analysis in brain �ssue indicated gradual regression/repair of the mild infusion procedure-related findings (Table 2) across 
all groups (including control animals, formula�on buffer [FB]) associated with transient magne�c resonance imaging findings

• Adverse histological findings in nervous system �ssues ranging from minimal to moderate were present in both low- and high-dose 
animals at both �mepoints, and these increased in incidence and severity by 6 months (Table 2) 

• In the low-dose group, findings were restricted. They included minimal neuronal necrosis or single-cell necrosis in the thalamus in one 
animal and minimal neuronophagia and neuronal degenera�on in a second animal (Table 2) 

• A no observed adverse effect level of 2.5×1010 vector genomes (VG)/hemisphere was established in the cynomolgus monkey 

Vehicle control
(n=4)

2.5×1010 VG/hem
(n=6)

2.5×1011 VG/hem 
(n=6)

Vehicle control
(n=4)

2.5×1010 VG/hem 
(n=4)

2.5×1011 VG/hem 
(n=4)

Finding Region INC Grade INC Grade INC Grade INC Grade INC Grade INC Grade

Neuronal 
necrosis

Thalamus - - - - - - - - 25% 1 100% 1

Midbrain - - - - - - - - 25% 1 - -

Single cell 
necrosis

Thalamus - - - - 17% 1 - - 25% 1 100% 1
Midbrain - - - - - - - - 25% 1 - -

Cerebral cortex - - - - - - - - - - 50% 1
Medulla 

oblongata
- - - - - - - - - - 25% 2

Neuronal 
degenera�on/
neuronophagia

Thalamus - - - - 17% 1 - - 25% 1 25% 1

Microgliosis*
Thalamus 25% 1 50% 1 to 2 100% 2 to 4 25% 2 100% 2 100% 3
Midbrain 100% 1 to 2 50% 1 67% 1 to 3 - - 75% 1 to 2 75% 2

6-month cohort
Table 2: Incidence and Grade(s) Observed for Major Test-Ar�cle-Related Findings in the Brain at 3- and 6-Months Post-Intrathalamic 

Administra�on of AVB-10118

“-“ = not observed, * = this finding was observed elsewhere, but was most notable in the thalamus and midbrain. 
hem, hemisphere; INC, incidence; VG, vector genomes.

- 1 2 3 4 5

Not present Minimal Mild Moderate Marked Severe

• Low and short-lived circula�ng VG in CSF with limited shedding outside the central nervous system (CNS; Figure 3)

• Broad brain distribu�on of VG, sugges�ng VG transport to brain regions receiving thalamic projec�ons (Figure 4)
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Figure 4: VG Biodistribu�on in Various Tissues Following Intrathalamic Delivery of AVB-10118 

LLOQ = 25 VG/µg DNA; LOD = 25 VG/µg DNA; Dose: 2.5×1010 VG/hem, 8-weeks post infusion. 
Average VG from 4–6 biopsies per tissue.
DRG, dorsal root ganglion; hem, hemisphere; LLOQ, lower limit of quantification; LN, lymph node; LOD, lower limit of detection; SC, spinal cord; SM, skeletal muscle; VG, vector genomes. 

Thalamus, PGRN ISH

Thalamus, PGRN IHC

Figure 5: PGRN Expression in Brain Tissue Following Intrathalamic Delivery of AVB-10118 

AVB-101 dose: 2.5×1010 VG/hem; ISH and IHC – 12 weeks post AVB-101; PGRN ELISA – 8 weeks post AVB-101. Shaded area, PGRN levels in human cortex, AviadoBio data on file.
ELISA, enzyme-linked immunosorbent assay; FB, formulation buffer; hem, hemisphere; IHC, immunohistochemistry; ISH, in situ hybridisation; PGRN, progranulin; VG, vector genomes.
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Figure 3: VG Presence in Various Matrices Upon Intrathalamic Delivery of AVB-10118 

CSF, cerebrospinal fluid; ds, double-stranded; FB, formulation buffer; hem, hemisphere; VG, vector genomes. 

A B

Shaded area, PGRN levels in human cortex, AviadoBio data on file.
FB, formulation buffer; CSF, cerebrospinal fluid; hem, hemisphere; PGRN, progranulin; VG, vector genomes. 

Figure 6: PGRN Levels in CSF (A) and Serum (B) Following Intrathalamic Delivery of AVB-10118
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• No PGRN �ssue expression outside of CNS (not shown, data on file)

• Broad biodistribu�on of PGRN expression in the cynomolgus monkey’s brain following AVB-101 delivery reaching normal to supraphysiological 
levels of PGRN in human cortex �ssue (Figure 5)

• AVB-101 leads to a specific eleva�on of PGRN in CSF with no changes in serum, sugges�ng expression restricted to the CNS and offering a 
poten�al biomarker of vector transduc�on and expression in the CNS (Figure 6)
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