Behavioral and psychological symptoms induced by A are prevented by NOX2 inhibition.

To assess changes in mouse behavior following AP,.4; i.c.v. injection, we utilized performance tests
evaluating anxiety and aggression, as these tendencies are clearly evident in the AB-injected mice.
Tests were performed following 1 week (Open field and Fights) and 2 weeks (Elevated plus-maze and

Partition) of i.c.v. administration of B-amyloid (Fig. S1A).
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In the Open field test (1), AB-injected mice spent twice as long in the central part of the field compared
to control mice, and the increased anxiety was further demonstrated by a higher level of defecation
(Fig. S1B). A similar behavior trend was confirmed in the Elevated plus-maze test (2), in which the
ApB-injected mice were more likely than controls to stay in the central area and less likely to stay in
the closed arms (Fig. S1D). Meanwhile, the mice in AB-group displayed a much higher level of
aggression as indicated by the Fights test. In the control group, there was only one initiator of fights
(1 of 6; 17%), whereas in the AB-group, this indicator rose to 60% (3 of 5), and the number and total
duration of fights increased sharply (Fig. SIC). The increased aggression in AB-injected mice was also
confirmed in the modified Partition test (3), where these mice spent a significantly longer time in
proximity to the partition with the reference mouse trying to reach it (Fig. S1E). Altogether, these tests
demonstrated anxiety behavior in mice following i.c.v. AB;.4> injection (see also (4, 5)), and revealed
a marked trend to aggression in male mice. Importantly, all the behavioral abnormalities were
prevented by daily i.c.v. injections of GSK2795039 (Figs.1S, B-E), indicating that these

neuropsychiatric-like disturbances were caused by NOX2-induced oxidative stress.

Methods

Experiments were performed on BALB/c mice (25-33 g) obtained from the Laboratory Animal
Nursery “Pushchino” (http://spf-animals.ru/, Pushchino, Russia). Animals were housed individually
with food and water ad libitum. Animals were maintained with a 12-h light/dark cycle (lights on from
9 AM to 9 PM) in temperature (22°C + 1°C) -controlled room. The protocol was approved by the
Committee on the Bioethics of Animal Experiments of the Institute of Theoretical and Experimental

Biophysics of the Russian Academy of Sciences.

Surgery

Experimental animals underwent a neurosurgical operation under general anesthesia: mixture

ketamine (200 mg/kg, i.m.) and Xylazine hydrochloride (10 mg/kg, i.p.). Premedication with atropine

(0.04 mg/kg) was performed subcutaneously 15 minutes before surgery. The body temperature was



maintained by a heating pad and the cardiopulmonary parameters were monitored during the surgery
by an Oxy9Vet Plus pulse oximeter (Bionet, South Korea). Guide cannula (stainless steel, 21 gauge)
was implanted above the left lateral brain ventricle (AP =—0.7; L = 1.37; H = 1.25) according to the

mice brain atlas (Paxinos and Watson 2007).

Drug administration

Drugs were administered 1-month post-surgery to avoid surgery side effects. Mice were allocated to
three groups: control (n = 6), A (n =5), and AB+GSK2795039 (n = 6). Injections were made i.c.v.
through the guide cannula (1 pl/min) to awake mice. All substances were injected in equal volumes (1
ul) and the guide cannula was closed by a plunger. Mice in the AB+GSK2795039 group received
GSK2795039 (MedChemExpress Europe; 4.5 mg/ml in DMSO) and AB1-42 (Sigma-Aldrich, 1 mg/ml
in 1.0% NH4OH) on the first day, and daily GSK2795039 further for 14 days. Mice in the AP group
received AB1-42 on the first day, and daily DMSO further for 14 days. Mice in the control group

received daily DMSO for 15 days.

Behavioral tests

Experiments were carried out at 18:00-21:00. The EthoVision system (Noldus Information
Technology, Wageningen, the Netherlands) and RealTimer (Open Science, Moscow, Russia) were

used for video registration and subsequent analysis.

Open field test

To evaluate anxiety, the animals’ behavior was observed in an “open field”, which was a square, black
area 60 x 60 cm in size with sides 40 cm high (/). The central area was defined as a 20 cm x 20 cm
square, and the other region was defined as the peripheral area. Animals were placed initially in the

center of the "field".



Fights test

To evaluate aggressive interaction in a group of animals accustomed for 5 weeks to social isolation,
the "fights" test was used. Animals of the same experimental group were placed in the round field
(diameter 50 cm) for 1 hour. Each mouse was marked with a colored spot on its back for identification.
An attack was defined as the rushing and leaping at a partner with bites and kicks (6). The latent time
of the first attack, the number of episodes of fights, the average duration of fights, the number of

participants in fights, and the number of aggressors were analyzed.

Partition test

The Partition test (3) allows evaluation of the behavior of individual animals in neighboring
compartments of a common chamber, separated by a transparent partition with holes, and directly
correlates with the level of aggressiveness in mice. An experimental mouse was placed in a large
compartment (24.1 x 17.8 x 14.0 cm) and a reference mouse in a smaller compartment (6.4 x 17.8 x
14.0 cm). For 5 minutes of the test, the number of approaches to the partition and the total time spent
near the partition, when the mouse touches it with its paws or nose, reacting to a partner in the

neighboring compartment, as well as the average time of approaches to the partition, were analyzed.

Elevated plus-maze test

The elevated plus-maze test is widely used in neurobiological research on anxiety (2). It is based upon
the natural aversion of rodents to heights and open spaces. The classical measures taken in this test are
entries into and time spent on the aversive open arms. The test was performed for 5 minutes in a dimly
lit room. The maze was raised 50 cm above the floor and consists of two open and two closed arms. A
mouse was placed in the center of the open arm, facing the closed one and the spontaneous behavior
was recorded. The closed and open arm entries and the duration spent in closed and open arms were

calculated.
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