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• Recent evidence indicates that soluble oligomers of β-amyloid1-42 (Aβ1-42) rather than 
plaques are the major cause of early synaptic dysfunction and neurodegeneration in 
Alzheimer's disease (AD). 

• This has furthermore been hypothesised to progress by the self-replication and spreading 
of toxic Aβ oligomers through a prion-like mechanism. 

• Recently we identified MRZ-99030, as a small molecule that promotes the formation of off-
pathway, non-toxic aggregates thereby reducing the amount of intermediate toxic soluble 
oligomeric Aβ species. 

• When applied at a 10:1 stoichiometric excess to Aβ, MRZ-99030 clearly reversed the 
synaptotoxic effects of Aβ1-42 oligomers on synaptic plasticity and cognitive performance 
(Parsons et al., 2015; Rammes et al., 2015). 

• Based on long lasting beneficial “trigger” effects observed in in vivo models, we 
hypothesised that MRZ-99030 might be able to seed a beneficial self-replication of non-
toxic Aβ aggregates.  

• To test this hypothesis, we prepared a serial dilution of MRZ-99030 starting with a 20:1 
stoichiometric excess to Aß1-42 (50nM) and tested the final solution for its ability to impair 
long-term potentiation (LTP) in CA1 neurons.  
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Aβ aggregation modulator MRZ-99030 reverses synaptotoxic effects of Aβ1-42 on LTP even following serial 
dilution to 500:1 stoichiometric excess of Aß1-42, suggesting a beneficial “prion-like” seeding mechanism 

Rational + Summary 

Background and Goal of the Study 

Methods 

#745.01 

Potency, Stoichiometry + Dilution Series 

Aβ-species preparation: Aβ1-42 (order number H-1368; Bachem, CH-Bubendorf) was suspended in 100% HFIP (Sigma Aldrich), aliquoted to 
50 mg portions and then HFIP was removed by using a Speedvac for approximately 30 min, and when completely dry, the peptides were 
stored at -20°C. The Aβ1-42 was dissolved in dry DMSO (Sigma Aldrich) to a concentration of 100 µM with the aid of an ultrasonic water bath. 
This solution was further diluted using Ringer solution. Compounds: For in vitro experiments, MRZ-99030 was dissolved in H2O bidest to a 
concentration of 500 µM, aliquoted and stored at -20°C. Each aliquot was used only for one experimental day. For in vivo experiments, 
MRZ-99030 was freshly dissolved in PBS (plus kleptose HPB for ALCR experiments) before application and administered subcutaneously 
(s.c.) in a 2 ml/kg volume. Dose levels for in vivo pharmacodynamic experiments with MRZ-99030 was based on evaluation of data from the 
brain pharmacokinetic experiments. No symptoms were observed after s.c. injection of MRZ-99030. 
In vitro electrophysiological recordings: we used standard electrophysiological methods 

Serial dilution of MRZ-99030 prevents Aβ1-42 - induced deficits in LTP in hippocampal slices – room temperature 

•  We hypothesise that MRZ-99030 acts via a 
Beneficial “prion-like” mechanism which 
promotes non-toxic structural variants of 
Aβ aggregates that propagate their 
conformations through template-directed 
folding of naïve Aβ peptides, thereby 
reducing synaptotoxic effects. 

•  The next steps will be the detailed analysis 
of the time course MRZ-99030 over which 
exerts this trigger effect and to investigate 
whether the application of the dilution 
series is able to reverse pre-existing Aβ1-42-
induced neurotoxic deficits. 

Chronic intermittent topical MRZ-99030 decreases retinal Aß in CFH -/- 
mice AMD model 

In vitro Results 

Proposed MoA for MRZ-99030 MRZ-99030 
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After incubating the Aß1-42/MRZ-99030 mixture for 20 mins 10% (5mL) 
was transferred to a freshly prepared solution with Aβ (50nM). This 
dilution step was repeated 5 times finally resulting in a 1000:1 
stoichiometric excess of Aß1-42 over MRZ-99030.  

HFS 

Serial dilution of MRZ-99030 prevents Aβ1-42 - induced deficits in LTP in hippocampal slices – physiological temperature 

control Aβ 50nM MRZ 99030 + Aβ 50nM 

control Aβ 50nM MRZ 99030 + Aβ 50nM 

HFS 

control Aβ 50nM MRZ 99030 
+ Aß 50nM 

0.0

0.2

0.4

0.6

0.8

* 

* 

N
or

m
al

iz
ed

 L
TP

 p
ot

en
tia

tio
n 

control 

Aβ 50nM 

MRZ 99030 + Aβ 50nM 

N
or

m
al

iz
ed

 L
TP

 p
ot

en
tia

tio
n 

0.0

0.2

0.4

0.6

0.8

control Aβ 50nM MRZ 99030 
+ Aß 50nM 

control 

Aβ 50nM 

MRZ 99030 + Aβ 50nM 

* 
* 

In vivo Results 

8 month CFH -/- mice (n=15) 
treated with either X- vehicle 
or Y- 2% MRZ-99030  
3µl per eye, 3 times a day 
for 3 days per month for 3 
months 

Chronic intermittent topical MRZ-99030 decreases retinal complement 
in CFH -/- mice AMD model 

8 month CFH -/- mice 
(n=15) treated with either 
X- vehicle or Y- 2% 
MRZ-99030  
3µl per eye, 3 times a day 
for 3 days per month for 3 
months 
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Acute Systemic and Topical MRZ-99030 Decreases RGC 
Cell Loss in the Morrison Model of Glaucoma 

* 

s.c., 213 mg/kg  
acutely 24 h 
before HSI 

topical, 2% 
acutely before 
and after HSI 

s.c., 213 mg/kg 
acutely 15 min 

after HSI 

*p<0.05 vs control 
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RGC cell loss assessed 3 
weeks after acute 
episcleral vein occlusion 
with HSl 
Trigger effect – systemic 
MRZ-99030 still effective 
when given acutely 24 
hrs before HSI 

•  Acute systemic (60-240 mg/kg s.c.) or intravitreal (0.1 mg/ml, 3 µL) MRZ-99030 decreased RGC apoptosis in the 
Morrison model of glaucoma 6 weeks after acute episcleral vein occlusion with hypertonic saline – data not shown 

•  Chronic topical MRZ-99030 (2%, 3µL) at 1 or 3 drops, 3 times / day for 6 weeks was very effective in decreasing 
RGC loss in the Morrison model of glaucoma – data not shown 

•  Acute topical (2%, 3µL) administration of MRZ-99030 also decreased RGC apoptosis in the same model assessed 
3 weeks post insult 

•  Trigger effect – glaucoma - systemic MRZ-99030 (213 mg/kg s.c.) still decreased RGC apoptosis in the Morrison 
model of glaucoma assessed after 3 weeks even when only administered acutely 24 hr before episcleral vein 
occlusion with hypertonic saline 

•  Trigger effect – AMD - chronic intermittent topical MRZ-99030 (2%, 3 µL, 3 times a day for 3 days per month for 3 
months) decreased retinal amyloid (Aß) and complement (C3) in the CFH -/- mice model of AMD 

•  Trigger effect – MoA - MRZ-99030 detoxified Aβ and reversed Aβ-induced deficits in neuronal plasticity, even 
following a serial dilution protocol resulting in minimal final concentrations of MRZ-99030 (0.1 nM) indicating that it 
triggers a cascade whereby Aβ takes on a self-propagating, self-detoxifying conformation (seeding / trigger effect) 

Conclusions 

Glaucoma – Morrison Model in Rats: A rat model of chronic OHT / glaucoma was created by performing a single hypertonic saline 

injection (HSI) into one of the episcleral veins in the left eye of Dark Agouti rats. IOPs were measured before the HSI, and at 1 and 3 weeks 

after the HSI. Detailed ocular examinations were performed before the HSI and weekly after the HSI. Retinal ganglion cells (RGC) in both 

eyes were retrogradely-labelled with Fluoro-Gold 5-7 days before euthanasia. After euthanasia, the eyes were processed for retinal flat-

mounting. Flat-mounted retinas were imaged using a confocal microscope and the RGC at 4-5 locations per retina were counted using the 

Image J software. The study included the following 7 groups: Group 1 (Pre-HSI Subcutaneous Control; n = 6), Group 2 (Pre-HSI 

Subcutaneous Test; n = 6), Group 3 (Topical Control; n = 7), Group 4 (Topical Test; n = 6), Group 5 (Post-HSI Subcutaneous Control; n = 7), 

Group 6 (Post-HSI Subcutaneous Test; n = 6), and Group 7 (n = 4) which was dosed similar to Group 5 and did not have Fluoro-Gold (FG) 

back-labelling or confocal imaging performed.  

AMD – CFH-/- Mice: CFH-/- are a model of age related macular degeneration. Two groups of aged mice were used; C57BL/6 (C57) and 

CFH-/- on a C57 background. CFH-/- mice were 6 months old and C57BL/6 were 9 months old at the start of the experiment. Mice were 

dosed 3 times a day topically for consecutive 3 months. In experiments on CFH-/- mice there were 3 groups; high dose (Y = 3 µL, 2.0%), 

low dose (Z = 3 µL, 0.5%) and vehicle (X = 3 µL). In one experiment in a smaller set of animals (n=5 / group) mice were dosed for only 3 

days a month for 3 months to determine if there was a trigger effect in Aβ off-pathway, amorphous aggregation that would negate frequent 

dosing. 

A mouse monoclonal antibody to Aß 4G8 (1:100, Covance) conjugated with an Alexa Fluor 568 (Invitrogen, UK) and a goat polyclonal 

antibody to complement (C3b, 1:500, Cappel MP Biomedicals, Cambridge, UK) were used for immunostaining. 

•  MRZ-99030 10 nM does not reverse Aß 10 nM deficits in LTP i.e. at a 
stoichiometric ration of 1:1 

•  MRZ-99030 concentration-dependently reverses Aß 50 nM depolarisation of 
RGCs and is more effective at a 20:1 ratio than 10:1 ratio 

•  Mechanism of action (MoA) studies indicate that a 10-20 fold excess of 
MRZ-99030 over Aß is often (NuPAGE Bis-Tris 4e12% Gel, AFM) but not always 
(DLS) more effective than a stoichiometric ratio of 1:1 (Parsons et al., 2015) 

•  The true potency of MRZ-99030 binding to Aß in SPR studies is 30 nM 
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