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THERAPEUTICS

MO21 is significantly better than SOC for reducing accumulated
glycogen in short term efficacy studies

Pompe disease is a rare inherited metabolic disorder of defective lysosomal glycogen catabolism due to a deficiency Better Phosphorylatlon Of LySOSOmaI Enzymes
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Pompe Disease & In the Cardiac and Skeletal Muscle, M021 is significantly better at reducing glycogen.
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. . . . . . . . . > £ ser0r- 5 : 8
€ Pompe disease is an inherited (genetic) disorder in which toxic levels of the complex sugar glycogen accumulates in cells . e : ® s £,
8 W ] *GsJ g O 2 SOC MO021 .
& Infantile-onset Pompe disease has an onset age <12 months and affects the heart muscle (cardiomyopathy); muscle & £ 2x107) = = T2 o 2 \elyean Types ot oran | MO | o oy | (Mol MO21: Long Term Effica Ccy Evaluated
. . ppe . . S .» 1 S © c r~ ootiota Gap) |(eofTota GAA)
weakness, enlarged liver and heart, difficulty breathing and feeding occur S 29 8 5 — T os o T ood
@ Late-onset Pompe disease has an onset age >12 months or onset age <12 months without cardiomyopathy; | | B o | comple ages B TR
progressive muscle weakness, difficulty breathing, chronic pain, enlarged organs, and other symptoms occur ~ ) 3 - S Mono-P0a Covered | WD _ % 02 Animals
. . . DD: S 4x107 § % %’ f:,j S '(EU Bis-PO4 2% 0.5 46% 3.0 Strain: Gaa KO Pompe Mouse Model
@ Pompe is an ultra-rare autosomal recessive disorder 5 & R 5 = T — o T o5 Gender: Mixed Dosing ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
) ) ) ) .. S ju e 2 N o N - Not Detecte Age: 12-14 weeks
€ Pompe disease is caused by low levels or absence of acid a-glucosidase (GAA) activity, an enzyme that normally breaks § ; 2x107- E 59 S Y 3 Mot Detected N: 6 per group, 36 total
down glycogen in the lysosome, due to mutations in the Gaa gene encoding GAA n 5 1 [T &z & 8 Treatment \ Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 |
= -V T T Age matched Wild-type
€ GAA deficiency results in glycogen accumulating in lysosomes in multiple tissues, particularly cardiac and skeletal muscle 10 20 0 20 50 50 PBS Monthly In YLife l l
. : SOC: Alglucosidase alfa )
: . T
@ Treatments addressing GAA enzyme deficiency o me (m) 20 me/kg Measurements  go EOL
@ Historically, endogenous and rhGAA are poorly phosphorylated M021
& Enzyme replacement therapy (ERT) _ o _ 20 mg/kg (n=5/group) (n=11/group)
o o _ _ . @ Regardless of the expression system, rhGAA is highly phosphorylated when co-expressed with S1S3 7 Doses
& Multiple investigational products in development, including gene therapy GlcNAc-Phosphotransferase | f.(f)L:7O days after last dose
Nn-Lite
€ >85% of the N-linked glycans found on M021 are phosphorylated. With >50% being bis-phosphorylated Grip Strength
_ . . . . EOL
@ Cardiac and skeletal muscles are not well targeted by current SOC resulting in very high affinity (<5 nM KD) for the CI-MPR that ensure efficient cellular uptake 14 days after last dose
. . . . . . Activity
. Non-productive clearance via mannose receptor and asialyloglycoprotein receptor should be minimal due
Pompe is a not a blood Less than 1% of the administered dose reaches most severely 4 to Iovl?/ levels of neutral olicosaccharides P YIOBIYCOp P Eiyscgf;:m
disease impacted tissues u g ' s
Endothelial cell Muscle fibers
Table 1 Tissue distribution of thGAA in Gaa KO mice post-intavenous administration ° ° °
MO021 has High Affinity for the CIMPR MO21 Therapy Starts Restoring Grip Strength by 2 Months, with
Q rhGAA ERT Number of animals (n) 6 16 10 10 10 .
)_Hecepmr Eﬁe;c;:jl\:}l:y|nt|ssuehomogenate(nmol4-MU released/mg 776 8 8 11 50 Complete Resto ratlon by 3 Months
mg total protein in homogenate/mg wet tissue 0.11 0.04 0.04 0.04 0.04
GAA activity (nmol/mg wet tissue/hr)° 85 0.32 0.32 0.44 2.0 . . . . . .
® Total wet tissue weight (mg) 1,077 125 81 148 110 CIMPR Afﬁnlty Chromatography CIMPR Blndlng Afﬁnlty _ Amicus AT-GAA Published Data
' Total GAA activity in tissue (nmol/tissue/hr)° 9.2x10" 40 26 65 220 50— . - 175+ o= wi d-type
% of thGAA dose in tissue® 52.57 <0.03 <0.02 <0.04 <0.13 ] 8% - T\g;cos'dase afa b 155 < | -e- caaKko-moz1 Grip Strength Study
. ? amount of GAA enzyme activity as measured by release of 4-MU fluorescence and normalized per milligram of total protein in E g) | —8- GAAKO algIUC.OS’dase alfa
Q tissue homogenate; °, amount of GAA activity in 1 mg of wet tissue normalized using determined amount of total protein in tissue >0 —10.0 O — -O- GAAKO - Vehicle
homoger.'nate/mg total. protein i.n.w.et tissue; °, total amount of rhGAA normalized to the entir:e.wet tissue \.Neight; d fraction of total rhGAA %% ' ' 5_75 % % @ 150__ ‘
o e v o et St A s AR, oo htan e s gt (1S el <3 = 3 6o] m ® . Kd <2 nM = MO021 2 S B ; :‘e; .
| —5.0 | & F
~ Blood Interstitial Do et al. Ann Transl Med 2019: 7(13):291 o= . ? - ¢ MO2T+5mMMeR © LE o . .
space space C 25 T = | g % e < Lumizyme
_ Ii | 50.0 :EE 200 - alglucos!dase alfa S o 125 g -y~ Miglustat + ATB200
15 33 ® alglucosidase alfa + M6P % §
[} o . (] ko) E LL
CI-MPR is the Main Receptor Responsible for Targeting Lysosomal o S 1L
. 40~ MeP F qQ ) 100 | | . | | | |
: 3 P ™M  2M M 4M M M
Proteins to LySOSOmes ;§§30_: e ; (E"V?/f}t (16 wk) (20 wk) (22 wk) (28 wk) (32 wk) (32 wk)
8§ E = 7.5 g 0 v x v T v . . T x
<9 . ] F 3 0 20 40
Not all phosphorylated glycans are equal. S5 50 S GAA (o) Time Post Treatment
3 Bis-phosphorylated glycans have ~3,000x greater affinity e | s (Age in Weeks) FIG. 33A
/,,,U for the CI-MPR than Mono-phosphorylated glycans S S A
ot | CisGolg . . o ° Volume (mis) € Animals receiving M021 started to normalize grip strength by 2 months
e o | v ' o ' _ _
% f @ Greater that 98% of M021 can interact with the CIMPR € Animals receiving M021 had grip strength comparable to wild-type animals by 3 months
W
Lysosom | & The amount of M6P had to be increased to efficiently elute M021 in the CIMPR affinity chromatography
B/ > MeP receptor  Eat¥ J assay.
j \ @ @ A decrease in pH was more effective in eluting M021 than using the competitive inhibitor. Reflective of the Concl usions
o rocror —— 2N / bis-PO4 mono-PO4 complex-type normal intracellular process
giliuthrin—mated @ ) @ N—glycan N—glycan N'glycan
Y&
® |

. Transport vesicle Ligand Binding affinity e ° . e . . . .
Eitimmmdh; it e _ (Apparent Kp; nM)* MO21: Si ngle Ce” Clones are even more h |gh |y phosphorylated @ S1S3 PTase efficiently and reliably phosphorylates soluble lysosomal enzymes including those that are typically poorly
Sk e e oo conorviated Ne , : phosphorylated like GAA
i is-phosphorylated N-glycan than stable pool material produced so far. | | S
Lodish H, Berk A, Zipursky SL, et al. Molecular Cell Biology. 4th edition. New York: W. H. mono-phosphorylated N-glycan >6000 . € On average, there is >3 mol of M6P per mole of M021, leading to high affinity binding to the CI-MPR receptor (2-3 nM,
Freeman; 2000. Section 17.7 Stable Pools Used For Cloning data not shown)
complex type N-glycan No binding (2AB Mapping of Partially Purified GAA)
@ Pre-clincial studies of M021 in the Pompe mouse model demonstrated robust efficacy as measured by in-life grip
Do et al. Ann Transl Med 2019: 7(13):291 TWBP4071B1-01 '\WBP4071B1-02 .
) — w strength and glycogen reduction.
: : : =D YU I e B VU | @ These promising results suggest that M021 warrants further development as a potential next-generation treatment for
A I g I u CO S I d a S e A I fa I S a P O O r L I ga n d fo r t h e C I = M P R 000 ‘10ﬁ00‘ o ‘15‘_00‘ o ‘20‘.00‘ o 25.‘00‘ o ‘30‘,00‘ o ‘35‘.00‘ ‘ '40‘.00‘ o ‘45‘.00‘ o ‘50‘.00‘ ‘ ‘55‘.00‘ o ‘50.00 0007 ‘10‘_00‘ o ‘15‘_00‘ 20‘00 25‘_00‘ o ‘30‘_00‘ o ‘35‘_00‘ o 40‘,00 45‘00 o ‘50‘_00‘ o ‘55‘_00‘ o ‘60_00 H
Pompe disease
’ " WBP4071B2-02 ;‘}
00+ I 4001 H
Acknowledgments
Only about 1 |n 4 GAA m0|eCUIeS can Afflnlty for the receptor |S to poor for ooo- Yoo | 1800 2000 2500 3000 ‘h‘mnise‘.sm‘ " W | 80 s00 | 00 6000 000 Y00 180 200 2500 a0 "\‘mrﬁioo‘ "7 w0 4500 | 000 5500 6000
bind the CI-MPR efficient binding at relevant tissue levels T \WBP4071B3-01 T WBP4071B3.02
. S € WuXi Apptec and WuXi Biologics
Alglucosidase alfa rhGAA Uptake in Skeletal Muscle Myoblasts g e /“w“‘_/\w | mi I N Y
75— L 0.00-+—————— U e e e e e e e A B e e L B e B ) AU S 00— T T T T T T T T T —
= 73% C o Estimated ERT concentration range in interstia i "
5 : = : 800
%‘ | -4 > @ <I N | Complex GlcNAc Covered Bis-P0 +
= 507 L 2 ~ 700 eutra Sialylated Bis-P04 18- S 39
E L3 o s £ ! o
£ £3 2 = 600 s O
%-. ] : : [ ..%, %‘j % 500 ID i N o oo o a o 2 m % ﬁ SOC'ETY for
B 25- Start of M6P . : F2 = o sl lalN|a|lR|2 g g 2 & & & Z 28 “
L : i S2 o 5|28 918 |5|8 s §E8 5§ ok <’ (Glycobiology
T O
° l ST E E 300 Stable Pool Initial [5.0| 2.4 | 1.3 05|07 |23 42|25 |07 |33 29|67 54 o
1 Lacks M6P I PER o g 200 ~®- Alglucosidase alfa 4071B-01-02 (30|07 | . 04 10|06 09|34 12|08 07|31 9.1 2022 Annu al Meetln
;] ] T T L 1 % < 400 -+~ ATB200 4071B-01-05 (37| 0.7 06 05|08 |05 08|28 14|04 06|28 123
Volume (mL) > - O 4071B-01-16 |35/ 06 05 |05|10 |07 |10 |37 |12 |07 08|34 88
| Y I\ Y ) 0 50 100 150 200 250 300 4071B-01-20 (32/ 06 04 04 10|07 13|32 10|08 1.0/|33]| 8.1 O CTO B ER 2_ 5, 2022
Cannot be delivered Competent for delivery thGAA added (M) 4071B-02-01 (3209 07 04|06 |04 06|24 14|08 06|31 | 96 OMNI AMELIA ISLAND RESORT « AMELIA ISLAND, FL
to lysosomes to lysosomes 4071B-02-08 (3.8 05|04 04|06 04| 05|23 |13 |06 06|26 11.1
4071B-02-14 |37/ 06 04 |03 |06 |04 |07 |22 |11 |07 07|28 105




