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MICE FOLLOWING SYSTEMIC ADMINISTRATION

Tyler Moyer, Scientist II, Novel Capsid Discovery – Voyager Therapeutics
ASGCT 2022- Novel AAV Capsids for the Brain, Eye, and Kidney

May 19, 2022
© Voyager Therapeutics



© Voyager Therapeutics | 2 |

Disclosure: Tyler Moyer is a full-time employee of Voyager Therapeutics.



© Voyager Therapeutics

The TRACER Platform - RNA Enrichment Analysis for Multiplexed Capsid Fitness
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AAV9 ‘Hotspot’ Library Reveals Favorable Positions Within the 3-fold Axis for
High Library Viability

AAV9 Hotspot Library:
• Small-scale library with random 6mer 

peptide insertions at each position with 
each VR. 153 total positions surveyed.

• Library was barcoded based on insertion 
position, not sequence identity.

• NGS was used to assess favorable 
positions for capsid production as well as 
transduction.

250 300
0
1
2
3
4
5
6
7

450 500 550 600 650 700
AAV9 amino acid position

R
el

at
iv

e 
R

N
A

/v
iru

s 
re

ad
s

wt

VP3

1 2 3 4 5 6 7 8 9 10VR:

unfavorable
favorable

250 300
0
1
2
3
4
5
6
7

450 500 550 600 650 700
AAV9 amino acid position

Re
la

tiv
e 

vi
ru

s/
DN

A 
re

ad
s

wt

BC

RNA
recovery



© Voyager Therapeutics

SYN VP3

1 2 3 4 5 6 7 8 9 10 :VR

P1 Macaque Brain P2 Macaque Brain

P0 Virus library

P3 Macaque Brain

P3 C57Bl/6 Brain
(n = 3)

P3 BALB/c Brain
(n = 3)

Synthetic Library
(~1500 capsids)
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AAV9 VR-IV Peptide Insertion Scan Library Design and Dosing Strategy

*All dosings were n=2 NHPs; intravenous; 28 days in-life; 2-3E13 VG/kg
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Candidate mRNA 
Fold Change vs 

AAV9:
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VCAP-101 and VCAP-102 Demonstrate Increased CNS Tropism in Both 
Macaques and Rodents 
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Validation Efforts Confirm Increased CNS Tropism of VCAP-101 
and VCAP-102 in Mice
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VCAP-101 and VCAP-102 Display a Unique Glial Tropism in Mouse Brain
and Spinal Cord
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VCAP-101 and VCAP-102 Display a Unique Glial Tropism in Mouse Brain
and Spinal Cord

VCAP-102 Anti-GFP
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Co-stainings Suggest That VCAP-102 Transduces a Population of Olig2+ Glial Cells
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VCAP-102: CBA-Transgene
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Single Cell RNA-seq Analysis Suggests that VCAP-102 Transduces Astrocytes and 
Cells of the Blood Brain Barrier in Mice

BALB/c mouse brain
No vector
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Fine-Tuning of VCAP-101 and VCAP-102 Generates Variants with Increased
CNS Tropism Across Species

| 13 |

VCAP-101 or VCAP-102Nterm Cterm

…EXPOSEDHYPERVARIABLESURFACELOOP…
…EXPOXEDHYPXRVARIABLESURXACELOOP…
…EXPOSEXHYPERVARIXXLESURFACELOOP…
…EXXOSXDHYPERVAXIABLESURFACELOOP…
…EXPOSEDHYXERVARIABLEXXRFACELOOP…
…EXPOSXDHYPERVARIABXESURFACELOOP…
…EXPOSEDHYPERXARIABLESURFAXXLOOP…
…EXPOSEDHYPERVARIAXLESUXFACELOOP…
…EXPXSEDHYXXRVAXIABLESURFACELOOP…
…EXPOSEDHYPERVARIABLXSXRXACELOOP…
…EXPOSEXXYPERVARIXBLESURFACELOOP…
…EXPOSEDHYPERXARIABLESURFACELOOP…
…EXPOXEDHYPERVARIABXXXURFACELOOP…

Limited Mutagenesis

Fitness Maturation

Macaque Mouse

Key attributes:
• Increased CNS Potency
• Increased Primate-Rodent 

Translation
• Liver/DRG De-targeting

Secondary attributes:
• Peripheral tissue tropism

• Liver
• Skeletal Muscle
• Heart

Total Candidates:     680,000

Virus Input Filter:     184,000

Coefficient of Variation Filter:        64,000

Brain FC/WT > 50 in 
  Both Species:            486

FC/WT < 0.5 in Liver and DRG:           225

AAV9

VCAP-102

VCAP-101
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