INVESTORS #1 393

& MEDIA

An Evolved AAV Variant with Enhanced Brain and Spinal Cord Tropism and deq g er
Translation across Primate Species ’

Jing Lin, Charlotte Chung, Jeff Thompson, Kyle Grant, Timothy Fiore, Damien Maura, Johnny Yao, Ambreen Sayed-Zahid, Amy Johnson, Wei Wang, Shaoyong Li, Nilesh Pande, Anupriya Kulkarni,

Matthew Child, Rupinderjit Kaur, Zachary Thorpe, Xiaogin Ren, Hongxing Wang, Mathieu Nonnenmacher
Voyager Therapeutics Inc., 64 Sidney Street, Cambridge, MA 02139, USA

CAREERS
AT
VOYAGER

THERAPEUTICS

Figure 3. VCAP-103 and -104 do not outperform AAV9 in Figure 4. Rationale of capsid Figure 6. Dose-response biodistribution and transduction of VCAP-103 in Cynomolgus macaque brain
SU M MARY mouse brain Mouse Brain mRNA comparison across prlmate Species A Vehicle AAVO VCAP-103
A __ Vehicle B & NS Millions of years ago / E t CErEaRan g SR I s Rl e e
- We applied the TRACER™ RNA-driven evolution platform to several peptide display libraries generated by random amino acid s 4 4 < 16 e 90 80 70 60 50 40 30 20 10 0 St e s AR i 1 O
modifications of surface-exposed regions of AAVO9. ‘ | w14 e ——— e g e s losiam 0L ae i A
e . . | Sm ' _ Cynomolgus Macaque Motor L i ,. ~ o Ve kT
- Neuron- ific evolution w rformed in Cynomolgus m nd human BMVEC cells. S 1 : oo e :
euron-specific evolution was performed in Cynomolgus macaques and huma C cells Dorsal o African Green Monkey Cortex |..° .- " . - S e s :
A antifi - - . : VCAP-103 VCAP-104 z20® T H J e e U o T e
- We identified a variant, VCAP-103, showing enhanced CNS transduction in Cynomolgus macaque, african green monkey (AGM) and Uy 3 y © § 06 uman T e e A Gl B S
marmoset, but not in C57BI/6 or BALB/c mouse. ‘) “‘3 k g& &€ 04 Marmoset e — _
. ' 2 ., 2 : DT T v
- VCAP-103 was validated as an individual vector in adult Cynomolgus macaque and showed a robust improvement over AAV9 in viral & Bl = e Dentat ¥ id
genome biodistribution and transgene RNA expression across the brain and the spinal cord. AAVO VCAP-103 VCAP-104 Mouse stleauz e i
A) In vivo imaging of mouse dorsal side 27 days after intravenous (IV) injection of vehicle, AAV9, VCAP-103 and VCAP- Phylogenetic tree to show the evolutionary descent of Cynomolgus
104 with a firefly luciferase transgene. B) RT-qPCR quantification of transgene RNA from mouse brain. Numbers macaque, african green monkey, marmoset, mouse and human.
I N T RO D U CTI O N indicate average values normalized to TATA-box Binding Protein (TBP) as housekeeping gene. N.S.: non-significant. - ;
: ™ I; . . . - . ; R S , h, / ‘ O sy : ¢ : "L,
Figure 1. AAV9-VR8 TRACER™ library design and screening Figure 5. Performance of VCAP-103 across primate species Spinal Cord [Diali i i Smtedne BiAn D e
A ; B A Correlation of Brain RNA Enrichment Across Correlation of Brain RNA Fold Change Across (Cervical) |, S VR L R TEash agthe e g sony
. ) J° - o ) ¥ : & . 5
TRACER™ Library Cynomolgus macaque and AGM 2 Cynomolgus macaque and Marmoset dEtags s It o8 S
> : : p oF
= 100 =S 1000 —— T T 55
) } =] o S e R OTCUR T (0 U T N T ,/:, / /1 ;;/ R T
+ R LTS RS e o R PO P E 04 Ty 'y T N LS i
Syn CAP 2 a 2 o SNeset e S S R e 0 // ,".f‘g’[ﬂ;‘_‘/ //,'/ iy e
J [<b) = SRy A N e b D 0RO o e R ',' /, / .,,I/’I,/ ny /. e
< (o' A X ,-"‘».’ S "..‘:i’ e SO s "-‘,l’/ "’,’»"' ".;" y ’VV/' / " i i ¢
| 2 : ° 2 B10 %% Heart [i-" =S Sz =g / //‘”/' WY, WXV 1T 5
RNA (neuron-specific) — S 10 = B22 o e n el et e : M
P = o o o OVCAP-103 5 © @VCAP-103 SRS e R R GG ]
C 2 B10 . o 2 S 5 Ll ,
‘(,‘ 1st Dosing 2"d Dosing 314 Dosing S o B22 o o © o < © e VCAP-104
¢oay © Cynomolgus macaque Cynomolgus macaque Cynomolgus macaque L J < 100 Eo °, o0 9 VCAP-104 z B .. . e e etL . gr s
& ® ‘ x AAVY %y o %o o k= m Transgene Expression in Cynomolgus macaque m Viral DNA Biodistribution in Cynomolgus macaque
| m m L L 5 gg o8 3y . & Brain and Peripheral Tissues Brain and Peripheral Tissues
o @] OO (@] ..q_s
PO library P1 library —>/ | ‘ P2 library Synthetic P3 library Candidates = Coansh © g ° 60 6 250
— o < % goo " m s m o 0.69 A 0.24
i ; 01 © = é 50 — 5 200 —
Human blraln microvascular mouse Cynomolgus macaque Brain RNA Fold Change Cynomolgus macaque Brain RNA Fold Change e @ 8 a3 )
endothelial cells (BMVECs) e 40 g 4 & 5
2 é ! 113 E 150
2\)/0}/[1:%:;%?:;36_ of AAV9, the randomized region in VR8 is highlighted in orange. B) Neuron-specific construct design for RNA-driven AAVOVRS library. C) Schematic diagram of the directed B Caudate C Transgene mRNA Expression Relative to i’ 30 r59ﬁ1 E 3 E
T IR T e, S~y - AAV9 in Marmoset Tissues % s £ 10
. » . ' » _. 2 ° (R b s 20 a— e
. . - . . . L) ¢ . . . ' .' (5] @ @
Figure 2. Synthetic P3 library NGS enrichment analysis in Cynomolgus macaque and mouse e v T DAAVD BVCAP-103 2 A - s
. wh v . s e S ' i « % b 10 ey L > >
i i ion i : : s £t T W€ o e 2 O 25 @
A Ranking of ~2000 Candidates B RNA-DNA Correlation in Cyno Brain C Correlation of Capsids in Cyno and Mouse it sl e ol Rl T = ° a
in Cyno Brain Al s e T R L 0 e o Mem o o . el 0 o 0
1000 50 ©BALB/c e C57BL/6 AAV9 . o we # pii e & & 2 o o 2 o o 2 o o 2 o o 2 o o 2 o o 2 o o 2 2 w 2 o o 2 o o
. % i 2 = 2 2 = 2 2 =z 2 2 =z 2 2 Z 2 2 = 2 2 = 2 E§‘9 2 = 2 2 =2 2
o ° 2455 o 2 g2 23Ig 82z 234 E82a £§2q 22z &g &3 g2 aq
i 4 Ty . ae o o S S o o S S S S
= VCAP-103 % 0 @ o F i .y 3 > > > s > > > > > >
L 100 ; 40 <, cfs 2vie L % =N o Motor cortex Dentate nucleus Spinal cord Heart Liver Motor cortex Dentate nucleus Spinal cord Heart Liver
g < E : T e B o o i o % .e. g
= [<5) - > S s ® »" 2 = 15
< _g ¢ § 35 i G v T, S €. s = A) Immunohistochemistry staining of Cynomolgus macaque brain, spinal cord and heart after dosing with AAV9 and VCAP-103. B) Quantification of transgene mRNA and viral genomes in Cynomolgus
o 2 ® = = ~=s = TR — o macaque tissues. RNA values (left panel) indicate RT-qPCR quantification relative to TBP, and viral DNA biodistribution (right panel) is indicated as viral genomes per diploid cell quantified by ddPCR.
o) 10 = > 30 e Wt o ty \ - ’ - ., . . - o . .
= i = T i el Y . e S The values above the bars indicate the fold change vs. AAV9.
© =~ ° * @ 8 ‘e @ - L
5 = S5 25 N s e IR e e < 10
K= 2 © 2 L ". ’@ o o . B = s " ° E
E 1F<rl\g<0<ooawmoox—<rr\omco® ;E E 20 . :hua"“ Va ."’.. ..%‘ ..."q' g CONCLUSION
= Tlovbores2IBTB3BS o e = s " o.%y oy S ey = . o |
e  TTTTTTTE 5 oAtk108 c ® VCAP-103 | e % ¢ % =X . g, e g 5 « VCAP-103 was selected for enhanced CNS transduction after 3 rounds screening in Cynomolgus macaque via TRACER™ platform.
é ) e ' : . l: * 3 ‘ ." - - 7 £ = . . . . . . . . . . . .
@ 0.1 o 10 W b R e = « VCAP-103 brain tropism showed enhanced brain tropism in various primate species, including marmoset. The cross-species tropism
n & s e 10 s X > .’\ - "‘ e’ L - - a0 g ugs . . .
& é 5 VCAP-104 VCA8P-103 WD e e . ’_- L supports the possibility of translation in human patients.
@ . & ‘;.‘ = o: . ..«w L ° WJ' ‘:’ & - ®n ° _ . . . . . . . . -
0.01 0 Gho o © 8 S e ar st o Caudate Motor Cortex Heart Gastrocnemius Liver In Cynomolggs macaque, VCAP-103 showed improved genome biodistribution and transgene RNA expression in brain (~40x vs. AAV9)
Variant Rank Order Cyno Brain RNA Enrichment 0 Cvro B '5(:?NAF q ér?o e t'150t AAVS 200 e N > el e b0 as well as spinal cord (~20x vs. AAV9).
yno Brain 0 ange Relative to _ _ . o _ _
, , _ _ _ _ _ , _ . . A) Multiplexed NGS analysis of brain RNA enrichment in Cynomolgus macaque and AGM (left panel) or marmoset (right panel). Data indicate average brain RNA fold change relative to AAV9. Internal « VCAP-103 was well tolerated in Cynomolgus macaques with no detectable toxicity observed by clinical chemistry or histopathology.
A) Ranking of all synthghc candidates in P3.Cynomolgus macaque biopanning according to_average brain RNA fold phange relative to AAV9. B) Correlat!on between Cynomolgu§ macaque average brain benchmark capsid AAV9, B10 and B22 are indicated. B) Immunohistochemistry staining of marmoset brain (caudate region) following low-dose injection with AAV9 and VCAP-103 carrying a nuclear . . nd . . . . . .
RNA fold change and viral DNA. C) Correlation between Cynomolgus macaque average brain RNA fold change relative to AAV9 and average rodent brain RNA fold change relative to AAV9 (BALB/c and reporter. C) RT-ddPCR quantification of transgene mRNA expression in marmoset brain and peripheral tissues. Values indicate fold change vs. AAVO. ° Englneerlng of VCAP-103 2 generation cap3|d for |mproved CNS tropism is currently IN process.

C57BI/6).

THERAPEUTICS

vVoyager - g siney steet cambridge, MA 02139, US : : ‘ ' - : . | > : : T 3h] i ' . ASGCT.- Annual Meeting 2023 | May 16 — May 20, 2023 | Log Angeles, CA*



