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In Pompe disease, deficiency of GAA causes lysosomal glycogen accumulation in muscle and other tissues DNL952 uptake occurs via both M6PR- and TfR-mediated pathways.

In muscle, accumulation of glycogen causes lysosomal vacuolization, autophagic buildup, and dysregulation of Figure 1. Structure of DNL952 Notably, DNL952 achieved greater total cellular uptake and lysosomal
cellular pathways involved in energy metabolism, protein homeostasis, and muscle maintenance, ultimately resulting delivery than avalglucosidase alfa, supporting enhanced delivery

in progressive muscle weakness that remains an unmet need despite existing ERTs'* ETV:GAA - efficiency in human muscle cells

In the nervous system, glycogen buildup causes severe neurological deficits in IOPD>~" and may contribute to muscle . A single dose of DNL952 produced rapid, dose-dependent, and durable
weakness in LOPD,®*" potentially through involvement of brainstem and spinal cord motor neurons. Therefore, (DNL952) & glycogen reduction in muscle and brain

Innovative new approaches are needed to enhance ERT delivery to both muscle and the nervous system Repeated dosing achieved near-complete glycogen normalization,

We have developed an ETV that binds human TfR to enhance delivery of biotherapeutics to TfR-expressing tissues TfR1 binding site reduced lysosomal vacuolization and autophagic buildup, and restored
through receptor-mediated cellular uptake and transcytosis cellular metabolic homeostasis, demonstrating greater improvement
Here, we report preclinical data on DNL952, an investigational ERT designed to treat Pompe disease that consists C-terminal-fused than avalglucosidase alfa in correcting secondary disease mechanisms

of the GAA enzyme fused to a TV to enhance its delivery to muscle and to the nervous system (Figure 1) GAA beyond substrate reduction

Together, the in vitro and in vivo data highlight the differentiated
mechanism of action of DNL952 and the speed, depth, and breadth of
PD response of DNL952 in muscle and the nervous system, supporting
the potential of DNL952 as an innovative new ERT for Pompe disease

To characterize DNL952, a TfR-enabled ERT, by evaluating its mechanism of action and PK, and by assessing its
PD efficacy, defined as glycogen clearance and correction of key pathological hallmarks of Pompe disease in a humanized Pompe mouse model

Methods

Cellular uptake and lysosomal delivery of DNL952 or avalglucosidase alfa were evaluated using human GAA KO iPSC-derived skeletal muscle cells. Cellular internalization and trafficking were assessed by immunofluorescence microscopy.
Lysosomal delivery of GAA protein was also measured by western blot analysis in lysosomes isolated from cell lysates using SPION-mediated fractionation

A TfR™/hv KI mouse model was generated that harbors the human TfR apical domain knocked into the murine TfR, rather than replacing the full-length receptor." TfR™/ Kl mice are healthy and have a normal phenotype (as assessed by
clinical and anatomical pathology up to 12 months of age), and they express TfR1 levels and distribution in the brain and peripheral tissues that are comparable to those in WT (C57BL/6J) mice

PK was characterized in TFR™M Kl and WT mice following a single 1V dose of DNL952. Tissue concentrations were quantified using total human GAA enzyme immunoassays

PD effects following single and multiple IV doses were evaluated in Gaa KO;TfR™/ Kl mice, a Pompe disease model that is GAA-deficient’? and expresses a chimeric TfR permitting DNL952 engagement

PD endpoints included glycogen quantification using LC-MS/MS—-based methods in quadriceps muscle and brain tissue, evaluation of lysosomal and autophagic dysfunction in muscle using an immunofluorescence method, and proteomics
and lipidomics profiling using LC-MS/MS in quadriceps muscle to assess correction of biochemical and cellular pathways downstream of GAA activity restoration

Results

Treatment with five IV doses of DNL952, administered EOW, at a low,
medium, or high dose resulted in a dose-dependent reduction of lysosomal
volume and autophagic burden that was greater than that achieved with

DNL952 uptake in human GAA-KO iPSC-derived skeletal muscle cells was Gaa KO;TfR™/u K| mice received a single IV dose of either vehicle, avalglucosidase alfa (Figure 6B,C)
reduced by excess M6P, consistent with M6PR-mediated uptake, and by an avalglucosidase alfa (20 mg/kg), or DNL952 at various dose levels 9 g ’
anti-TV antibody that blocks the TfR-binding interface on DNL952 (Figure 2) DNL952 produced a dose-dependent and durable reduction in accumulated Figure 6. Immunofluorescence staining with LAMP2 and P82 in quadricens
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In GAA KO iPSC-derived skeletal muscle cells, cellular enzyme uptake, as
measured by GAA immunostaining intensity, was greater following treatment

with DNL952 than with avalglucosidase alfa (Figure $1) Integrated proteomic and lipidomic analyses revealed widespread

Lysosomal delivery of the enzyme was greater following treatment with Gaa KO:TfR™u K| mice received five IV doses administered EOW of either - - - -
DNL952 than with avalglucosidase alfa (Figure 3) vehicle, avalglucosidase alfa (20 mg/kg), or DNL952 at various dose levels g%/ 3reehg?gllsﬂcr)ena?efdm(e;’?: fgg.-?fr;jml}ﬁﬁormilepighr\]’;%:rl]? Vc\l,ﬁﬁ?;%eeﬁegn gf]cezlregy
DNL952 treatment significantly reduced glycogen to near-normal levels ’ ’

metabolism, lysosomal function, and lipid homeostasis characteristic of
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Enhanced Correction of Skeletal Muscle and Brain Pathology
in a Pompe Mouse Model Using Transferrin Receptor-Mediated
Delivery of GAA

Figure S1. Cellular uptake of GAA by DNL952 and avalglucosidase alfa
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Cellular uptake was assessed by measuring total cellular GAA immunostaining intensity in GAA KO iPSC-derived skeletal
muscle cells treated with DNL952 or avalglucosidase alfa at 1 mM for 2, 4, 6, 18, 30, 54, 78, 102, and 126 hours (n = 3).
Data are presented as mean + SEM




Figure S2. Total human GAA concentrations in (A) quadriceps muscle and (B) brain

tissue of TFR™/" KI and WT C57BL/6J mice following a single 1V bolus dose of DNL952
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Data are presented as mean + SD
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Introduction Conclusions

* In Pompe disease, GAA deficiency causes glycogen accumulation in muscle, resulting in progressive motor - DNL952 is an investigational, next-generation ERT for Pompe disease that leverages the TfR to improve
deterioration and respiratory weakness despite available ERTs enzyme delivery to muscles and to the nervous system
* In addition, there is growing evidence that glycogen buildup in the nervous system causes severe neurological - Study DNLI-J-0001 is the first in-human study of DNL952
deficits (including seizures and encephalopathy) in IOPD,"* and may contribute to weakness in LOPD*-° - Safety, PK, and PD data obtained in this study will support identification of a well-tolerated and potentially
 Therefore, innovative new approaches are needed that enhance ERT delivery to muscles and to the effective dose for future studies in Pompe disease
nervous system * For more information, please visit ClinicalTrials.gov (NCT07354724)

Background on DNL952

- DNL952 is a novel, investigational ERT for Pompe disease that has been designed to enhance GAA delivery
to muscles and to the nervous system

Figure 2. DNL952 improved glycogen correction in a mouse model of Pompe disease

- DNL952 (ETV:GAA) consists of recombinant GAA fused to an ETV — with an Fc region engineered to bind the A g B 3.
TfR — which improves GAA distribution to TfR-expressing tissues (such as muscles and the nervous system) ™ | jkxk xRk wkak ks @ mirk  mkwn awks awk
via receptor-mediated cellular uptake and transcytosis (Figure 1) o § g=—,=:
« The PD effects of DNL952 were evaluated in Gaa KO;TfR™" K| mice, a Pompe disease model that is Q5 6- S )
GAA-deficient and also expresses a chimeric TfR. This TfR binds the ETV with similar affinity to the human TfR = 8, D 3 2- '—l& °
while preserving the function and expression of the murine TfR, thereby enabling the evaluation of TfR-mediated 2E 4. S5 ° 23
pharmacology. Gaa KO;TfR™" Kl mice received five IV doses administered EOW of either vehicle, DNL952 at qg’ e ;’ % °
various dose levels, or avalglucosidase alfa 20 mg/kg %o °_ . g = 15 °
* Vehicle-treated Gaa KO;TfR™/M K| mice developed glycogen accumulation in quadriceps muscle and in brain 3 § 27 % ~
tissue. In addition, staining for the lysosomal marker LAMPZ2 and autophagosomal marker P62 revealed marked = .;5_ -4 ® ':E' L= .
lysosomal vacuolization and autophagic buildup in the quadriceps, consistent with impaired lysosomal function pEC_ o @0 . e 0 L _
and autophagic flux, pathologic hallmarks of Pompe disease that are also observed in muscle biopsies from N ~ Ltow Med High 20 mgfkg N ~ tow Med High 20mgkg  Dose
human patients’® Vehicle DNL952 aval Vehicle DNL952 aval Treatment
- DNL952 treatment significantly reduced glycogen to near-normal levels in both quadriceps muscle and brain Gaa WT: Gaa KO: Gaa WT: Gaa KO: Genotype
tissue across various dose levels. DNL952 demonstrated greater efficacy than avalglucosidase alfa in correcting TfRm/ K| TR K| TR K| TfRmuhu K|
glycogen accumulation in both of these tissues (Figure 2)
» Treatment with DNL952 at low, medium, and high doses resulted in dose-dependent reduction of lysosomal Gaa KO:TfR™/M K| animals (n = 8 per group) received five IV dosings of DNL952 (low, med, or high dose) or aval (20 mg/kg) administered EOW.
volume and autophagic burden that was greater than that achieved with avalglucosidase alfa (Figure 3) Vehiclejtreated Gaa WT;TIR™/M KI (n = 5) and Gaa KO;TfR™" KI (n = 5) mice served as the nondisease and disease comparator groups,
- The differentiated mechanism of action of DNL952 and data from nonclinical studies support its potential as a respectively. Levels were assessed using an LC-MS/MS—based method. Data are presented as mean + SEM
next-generation therapy for Pompe disease (see Poster 290 [Priya R et al] for additional nonclinical data) P = 0.00%: TP = 0.0001

Figure 3. DNL952 improved correction of markers of lysosomal and autophagic dysfunction in a mouse model

Figure 1. DNL952 structure and ETV mechanism of action
of Pompe disease
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of GAA ERTs. The ability of DNL952 to engage the TfR, in addition to the efficient delivery of GAA. TR engagement by DNL952 enables receptor-mediated Gaa KO;TfR™ /" K| mice treated with vehicle, DNL952 (low, med, or high dose), or aval (20 mg/kg) at 14 days after the final dose; n = 3—5 per group.
M6PR, enables improved cellular uptake and lysosomal delivery transcytosis across the endothelium as well as cellular uptake and lysosomal delivery Scale bar = 2 mm. (B,C) Data are mean + SEM of quantified (B) LAMP2 and (C) P62 signal. **P < 0.01; ****P < 0.0001

Study Design

- Study DNLI-J-0001 is a Phase 1, multicenter, open-label study to evaluate the safety, tolerability, PK, and PD
of DNL952 in adult participants with LOPD (Table 1; Figure 4)

. ] 24-week core period 24-week extension period
Table 1. Overview of the Phase 1 study design

Figure 4. Phase 1 study schema

Study overview

Key eligibility All cohorts « Age =18 and < 75 years

« Confirmed diagnosis of LOPD ERT-experienced _ :
Cohort A2: high d
« Upright FVC = 30% of predicted normal value (N = 6/cohort) ono Iigh dose

« Able to ambulate = 40 m (use of assistive devices is acceptable)

Optional cohorts A3/A4: alternative dosing regimens

A cohorts: « Have received avalglucosidase alfa or cipaglucosidase alfa at a dose _
ERT-experienced of 20 mg/kg every 2 weeks for at least 12 months
Optional B cohorts:  *« Have not received any ERT for at least 12 months and have received
ERT-naive no more than four total doses at any time Optional cohort B1: selected dose regimen from A cohorts
Sample size « Up to 32 participants ERT-naive
: : . 1 N = 4/cohort : , : :
Key endpoints Primary Safety and tolerability ( ) Options cohort B2: alternative dosing regimens
Secondary « PK _
* Immunogenicity
Exploratory * PD: urine Gle4, serum CK, and exploratory biomarkers | - Two planned dose-exploration cohorts will enroll ERT-experienced participants
* Efficacy: motor and respiratory strength and function and patient-reported - Additional optional cohorts may be included to explore alternative doses or dosing frequencies, or to evaluate
outcomes DNL952 in ERT-naive participants
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