A novel AAV gene therapy for treatment of BAG3 dilated cardiomyopathy
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AAV-BAG3 restores normal cardiac
function following myocardial infarction

ATC-0187 next generation cardiotropic

Introduction .
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Gene therapy with adeno-associated virus (AAV) vectors is a
promising therapeutic platform for the treatment of
cardiovascular disease. Achieving therapeutically relevant levels

ATC-0187 performance is superior relative to AAV9 in iPSC-derived human
cardiomyocytes and NHP heart

Experimental protocol and BAG3 construct design
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We present proof of concept for an AAV-mediated gene § 20 :
replacement strategy to improve BAG3-related DCM using a novel m
cardiotropic capsid ATC-0187. This capsid effectively delivers 0= - -
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therapeutic levels of BAG3 to the heart at low doses,
demonstrating enhanced efficacy compared to wild-type AAV9.

Ejection fraction (EF%) in WT and MI mice (9 weeks post Ml surgery and 3 weeks post AAV injection). ****p <0.0001;
one-way ANOVA with Tukey’s multiple comparisons test. Data are shown as means = SEM

Restoration of cardiac function in BAG cKO */- mouse
model with ATC-0187-BAG3 treatment

Conditional BAG3 KO mouse with cardiac-specific
haploinsufficiency (BAG cKO */*)

B -. ici iti e e +/- ° ° - ° ° ° °
AG3 Haplo '"S“ff'c'e"t CQ“d't'O“a' KO Representative M-Mode ultrasound images from WT and BAG cKO */ Representative M-Mode ultrasound images from WT and BAG cKO */- mice 4 weeks post injection
generation paradigm .
mice at 10 Weeks of age .
: 63.4 EF % 35.3 EF % 36.7 EF% 41.7% EF
BAG3 - Floxed Mouse ~ _ P Er 42168 B = = ——— ~—————
M-Mode
/'\-‘ image of left
i ventricle ~~
<EN S B ; - .—.~
BAG3 cKO BAG3 cKO BAG3 ckO BAG3 cKO
X Vehicle Vehicle ATC-0187 (2e12vg/kg) AAV9 (2e12vg/kg) AAV9 (2e13vg/kg)
Cre Mouse ATC-0187-BAG3 improves cardiac function in BAG cKO */- mice 4 weeks post injection
Time course of cardiac dysfunction by ultrasound in BAG cKO */- mice vs. WT
60=
50 20~ & BAG3 WT FB * %
- WT - & BAG3cKOFB -
55— -8 BAG3 cKO +/- R 227
G3 cKO+ N 2 4 BAG3 cKO AAV9 2e12
< 507 < 2 50— ® BAG3 cKO AAV9 2e13 70 ns
il D O
W e L E -4 BAG3 cKO ATC-187 2el2 x °
20- -
404 S 45 § 60 53.7000 o
= 3} 49.9857
O © o
35 | B S B B B B N B B N R 15 | N I N B R N N B R B R = % & 507 . 43.5500 .__I__.
5 6 7 8 9 10111213 141516 17 18 5 6 7 8 9 10 11 12 13 14 15 16 17 18 W 40 g 21@sm0 42.1875 : -4
Weeks old Weeks old S 40- °
35 ,_%' e o0
Reduced BAG3 protein expression in (') 5 :1 0
+/- = T T T T
BAG cKO */- mouse heart - . Weeks Post-Inj & & 9 2 9
1.5x10%= - WT AO-’Q/ Aq% Q;\q/
ok & BAG3 cKO +/- WT BAG3 cKO*- BAG3 cKO*/- BAG3 cKO*- BAG3 cKO*/- s s A
> l ,é\ g (Veh) (Veh) (ATC-0187 @ 2e12vg/kg) (AAV9 @ 2el12vg/kg) (AAV9 @ 2e13vg/kg) ?'S
c % 10id £ £ HR (bpm) 432.3+ 28.95 398.5+ 8.03 458.9+ 19.77 416.5+ 20.49 433.5+21.08
52 & 307 B 407 LVIDs (mm) 2.8174013 | 3.400£0.092 3.100+0.08 3.300+ 0.104 3.200% 0.101 BAG3 cKO
% 8 > > LIVDd (mm) 3.850+0.12 4.214+0.074 4.100+0.073 4.100+ 0.041 4.100+0.114
= o 5x10°%- EF (%) 53.70+ 2.24 40.88+ 1.37 49.99+ 1.53 42.20+1.70 43.6£1.37
< . . FS (%) 27.33+1.43 19.75+0.75 25.10+0.93 20.50+0.938 21.3+0.811 " )
: . ; +/- .
5 é ; é é 1I0 1I1 1I2 1I3 1I4 1I5 1I6 1I7 1I8 5 é ; é é 1IO 1I1 1I2 1I3 1I4 1I5 1I6 1I7 1I8 LV Mass (mg) 70.70+5.75 71.13+3.41 75.09+2.05 71.90+1.86 74.41£3.78 . P <0.01 relatIV.e to BAG3 CKO Veh' one-way ANOVA
0 - ‘s ol ‘s ol VTV with Tukey’s multiple comparisons test. Data are shown
WT BAG3 cKO +/- Weeks old Weeks old (me /z)ss/ 2.950+2.95 3.1130.14 3.1880.097 3.00£0.103 3.20£0.117 as means + SEM
Total BAG3 prOtein measured in 10-week-old mouse EjeCtIOn f'ractlop (EF)' fractlonal sh'orter.nng (FS)' Left ventricular inner diameter durmg SyStOIe (LV|DS)' Heart rate (HR), left ventricular inner diameter during systole (LVID;s), left ventricular inner diameter during diastole (LVID;d), ejection fraction (EF),
heart lysate by JESS automated Western blot left ventricular inner diameter during diastole (LVIDd) fractional shortening (FS); body weight (BW)

ATC-0187 provides superior transduction and BAG3

: Summary and conclusions
expression compared to AAV9 Y

* We have established proof of concept for an AAV-mediated gene replacement strategy to improve BAG3-related
dilated cardiomyopathy (DCM) using both a surgically induced myocardial infarction model and a transgenic mouse
model with cardiac-specific haploinsufficiency (BAG cKO */) with cardiac dysfunction and reduced BAG3 levels

Biodistribution, RNA expression, and protein levels in the BAG3 cKO */- heart 28 days post injection
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g %7 I . 25 20" 112%14 g demonstrated that IV delivery of ATC-0187-BAG3 restored cardiovascular function in the BAG cKO *~ mouse model
§ 0.1- . féf‘g 100- —— . at doses considerably lower than those previously reported for AAV9 (2,3)

0.0115 g . 4.2088 : * No adverse in-life observations or test article related histopathologic findings were observed in heart, skeletal
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muscle or liver

* In contrast, AAV9 demonstrated no efficacy at either equivalent doses or doses that were 10 times higher
(comparable to those used in clinical settings) in the BAG cKO +/- mouse model

* This gene therapy approach offers a promising strategy for improving BAG3 dilated cardiomyopathy, and the highly
cardiotropic capsid may serve as a novel therapeutic option for the safe and effective delivery of cardiac proteins in
cardiovascular disease
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ATC-0187 achieves 2X BAG3 protein expression in cKO */- mouse heart and >50% transduction of the myocardium
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Immunohistochemical (IHC) staining of mouse heart sections showing
HA-positive staining (brown) in the myocardium. Images taken at 2x

No cardiac histopathology observed at efficacious dose
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