Novel AAV capsids that bind human transferrin receptor (TFRC) demonstrate widespread and
preferential CNS tropism in hTFRC-KI mice after low dose systemic dosing 1901
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Summary TFRC is highly expressed in brain endothelial cells Library screens reveal variants with high in vivo activity in hTFRC-KI mice

* Human TFRC can bind and enable AAVs and
antibodies to cross the BBB °
* We screened a library of AAV9 capsids with w1 Mouse o - .. Human
random 7mer peptide VR-VIII insertions for - Facse o ©®o o
binding the human and cyno TFRC o ® TRUE
extracellular domain immobilized on beads
A deep learning generative Al framework was o .
applied to the binding data to predict
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additional TFRC hit capsids

* Alibrary of observed binding hits and Al-
fredicteq hit§ was dose.d intravenously to L ee® D0|:10.3389/ﬁrpmu.2021.l730825  ®e DQI:10.1126/|science.aq|d7046 3 Aé CXXXXXXX - K QA

ransgenic mice harboring human TFRC 5“ 1 ecitcty score, 200 . 20 Somcifcty score &

receptor on the BBB (hTFRC-KI) NNK library of 7-mer inserts

* Interestingly, the best performing capsids into AAV9 VR-VIII region
were all Al-predicted

* Three lead capsids were individually packaged
with reporter cargo for dosing hTFRC-KI mice
at 2.5e13, 2.5e12 and 2.5e11 vg/kg

e All three capsids outperformed both AAV9
(140- to 270-fold higher CNS mRNA
expression) and BI19 (10-fold higher CNS
MRNA expression), with one capsid (ATC-0260) Short-listed receptor proteins

expressed as Fc fusions and

also demonstrating 10-fold lower expression bound to Protein A beads
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* Importantly these novel capsids all
demonstrated 50% neuronal transduction at B 3 @ | |
Protein-bead fusions used A 4 Hits (and SAR) from multiple

the Cllnlca”y low dose of 2.5e12 Vg/kg @ . @ @ to pull down Interacting Novel Hit Variant Nominations receptor pull downs
* We show that these novel capsids bind the & S & AAVS by GNN combined into new AAV

Fc Control Log2Enrichment

Few pulldown hits bind both Machine Learning identified
from libra ibrarv using Generative Cell baseq and_in Vivo .
apical domain of human TFRC via R208 ' D orany data, and structural screens {o dentiy cross human and cyno TFRC orthologs novel functional leads

S S modeling species functioning AAV
I TR A for clonal validation
e In sumf we developed.a hlgh throughput Capsid libraries of varying S 21210
screening platform to identify capsids that can complexity Sesigdned and
. .. . package
bind human TFRC protein in vitro and

penetrate the BBB via TFRC in vivo

Clonal leads outperform AAV9 and BI19 in hTFRC-KI mice & transduce 50% neurons at low systemic dose Clonal leads only bind human TFRC (via R208)
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