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Dose-dependent reduction in daily food intake in MeiraGTx-
BDNF treated DIO mice

Developing AAV-BDNF gene therapy for

A single dose of MeiraGTx-BDNF in the VMH induces rapid and
long-lasting weight loss in diet-induced obesity (DIO) mice

severe pediatric obesity syndromes
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therapy for severe
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pediatric obesity

Walley et al. Nat. Rev. Genetics 10, 431-442; 2009

|Mutations iIn BDNF (haploinsufficiency) and MCA4R (loss of function)

cause severe pediatric obesity syndromes in humans.
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Overexpression of BDNF in various genetic and
environmental obesity mouse models can rescue a

wide range of obesity-related phenotypes. DIO AAV1 — Ultralow 1.5E8
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In the ventromedial hypothalamus, the leptin-proopiomelanocortin pathway initiates feeding or ] I

fasting through two opposing neuronal populations. In a fed state, elevated leptin signals a 10-— I ! I . ! 60— I I I . ! 0% Lezoal s 5

decrease in food intake via the release of BDNF from MC4R expressing neurons!. BDNF I I I l I ! 30 I I I I I I IIIIIIII 30

haploinsufficiency or de novo mutations in MC4R can cause severe obesity in human patients?4. ' ' L 20 20 .
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: : , : : Efficacy of MeiraGTx-BDNF in a DIO mouse model. Animals were placed on 60% high-fat or " '

and MC4R agonists, using an adeno-associated virus (AAV)-based gene therapy to deliver . . : ) . i i i : i i i

BDNF providegs more durat?le and significant effects on pa(tientg with M(g4R deficier?é/y including sucrose-matched control diet. Animals were weighed dally for the first four weeks post surgery Rl bet_ween fO'Od |_ntake Bl e i ke A dlffe_rent SRS

satients with homozygous mutations, We previously optimized the BDNF gene therap’y cassetto and then biweekly thereafter. (A) Long term cohort: Different doses of AAV1-BDNF were BDI\!F. (A) Experimental tlmell_ne for short-term cohort 1. (B) IIIu_stratlon of novelty suppressed

which expresses BDNF protein 19-foid higher than the published construct® in vivo and over 143- unilaterally injected into the hypothalamus of DIO C57BI6 male mice at around 20 weeks of age. feeding a5y Latency fo eat in home-cage is shqwn for all dosmg.groups and cpntrol TS

fold higher than endogenous levels. Here, we investigate the minimum effective dose of this (B) Percent body weight change after AAV1-BDNF delivery in the first 41 days post surgery. (C), SI'(;) Co:jntématlonﬂ;: haDrtli)sgow thle :%mporal ﬁync?m'(t:s btehtw?en foodklntak_e jmcfl éve_:ghdt bY grczgp%
: ’ i : - i - - e red bar on the emaglutide graph indicates the four-week period of daily dosin :

highly potent vector. With such a high-expressing construct, we aim to achieve therapeutic (D) Long-term weight change and percent body weight change after AAV1-BDNF delivery in DIO nmol/kg). : i - y :

efficacy at a lower viral vector dose which may improve manufacturing and safety outcomes. mouse model is durable up to 5 months. Observations are still ongoing.

Increased locomotion but no deficits in aggression or social
behaviors following MeiraGTx-BDNF treatment
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Improved glucose tolerance after .
Conclusions

MeiraGTx-BDNF treatment

Long-term cohort Our highly potent gene therapy, MeiraGTx-BDNF, has significant potential to be a safe, effective, and durable
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B pr— | * Glucose tolerance was also improved in mice treated with MeiraGTx-BDNF indicating a return to a healthy
L T B & 1o ' (Standard Opponent) Sociability C. serum Corticosterone metabolic state despite the chronic consumption of a high-fat diet.
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Effect of MeiraGTx-BDNF treatment on glucose tolerance.
Animals were fasted overnight, then injected the next day with
20/kg glucose intraperitoneally. Blood glucose was measured at
baseline and 15, 30, 60, and 120 minutes after glucose injection.
All doses of MeiraGTx-BDNF treatment show improved glucose
tolerance compared to control AAV-GFP-expressing obese mice.
(A) Effect of Semaglutide (9.7 nmol/kg, daily) treatment on
glucose tolerance. (B) Impact of different doses of MeiraGTx-
BDNF on glucose tolerance.

(Pro-social and aggression)

5 minutes

-
o
o

Probability of Survival
(4]
o
1

0

1/93 anlmals fought

0

e

| | T
100 200 300 400 500 600

Latency to Fight (s)

Aggressor control

I'SII

\
[y
&n
=

1

Pro-social Time

Corticosterone FC
(Relative to Saline)

—goo
" -
p——>—>i

1 ]
PN & N &\'&
RIS W IO A SR g
R P SR AR A
\/Q/ \O Q ) D R () x
N > & ¥« N O &
L & & O R S TP
© P ®

Social behavior assessments before and after MeiraGTx-BDNF treatment. (A) Open field assay for
locomotion measures total distance travelled pre-surgery, 14- and 98-days post-surgery. (B) Standard
opponent assay for aggression and social behaviors measures the latency to fight and pro-social time of
treated animals. (C) Serum corticosterone levels were measured by ELISA 85 days after surgery.
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 MeiraGTx-BDNF treatment did not disrupt other behaviors controlled by the hypothalamus such as pro-social
Interactions and did not heighten aggression.
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