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51 Methods
51.1 Ethical approval

Commissioned by the Forschungszentrum Jiilich a study was performed with the
contract research organisation PsychoGenics Inc. (Tarrytown, NY, USA) in accordance
with PsychoGenics” Standard Operating Procedures. Procedures were approved by the
Institutional Animal Care and Use Committee in accordance with the National Institute
of Health Guide for the Care and Use of Laboratory Animals. Integrity of the data was
ensured through a quality control process.

51.2 Animals

The double transgenic APPswesrsymuer (APP/PS1) AD mouse model, introduced by
Holcomb et al. in 1998 [73], were bred at PsychoGenics Inc. (Tarrytown, NY, USA). Mice
were housed in mixed-genotype and treatment groups of four female mice in a controlled
environment (12/12 h light/dark cycle, humidity maintained around 50% and a room tem-
perature between 20 °C and 23 °C). Food and water was available ad libitum.

51.3 Treatment

Seven-months aged female APP/PS1 mice and their non-transgenic littermates (ntg)
were treated intraperitoneally using the same procedure as described previously in the
manuscript. AD mice were again treated with 10 mg per minipump equalling 14 mg/kg/d
RD2RD2 (n = 15) or with physiological saline at pH 7.0 (placebo n = 15 and as control
group ntg n=13).

51.4 Plasma and tissue collection

After four weeks of treatment, APP/PS1 and non-transgenic mice were deeply anaes-
thetised and monitored for loss of reflexes in which all the responses to external stimuli
cease (verified by a toe pinch). The final collection of blood was done by terminal cardiac
puncture. All blood samples were collected in K.EDTA tubes and kept on ice for short-
term storage. Within 15 min of blood collection, tubes were centrifuged for 10 min at 2.000
g in a refrigerated centrifuge. The supernatant (plasma) was extracted using a pipette and
transferred into pre-labelled tubes. Samples were stored at - 80°C.

Following blood collections, brains of APP/PS1 and non-transgenic mice were har-
vested and post-immersion fixed in 4% paraformaldehyde in PBS, pH 7.4 at 4°C for three
days. Brains were cut saggitally in 40 pm sections using a vibratome (Leica Biosystems
Nussloch GmbH, Wetzlar, Germany). Sections were stored in cryoprotective media (PBS
with 30% ethylene glycol, 30% glycerol) until further processing.



51.5 Cytokine assay

Plasma samples from the transgenic APP/PS1 mice were measured using a Bio-Plex
MAP kit (Bio-Rad Laboratories Inc., CA, USA). PsychoGenics Inc. (Tarrytown, NY, USA)
carried out the measurement of the plasma samples of transgenic APP/PS1 mice (RD2RD2
n=15and placebo n=15). The assay was performed according to manufacturer’s protocol.
The plasma samples were examined for seven specific inflammation markers: interleukin-
1 beta (IL-1p), interleukin-6 (IL-6), interleukin-10 (IL-10), interleukin-12 heterodimer p70
(IL-12p70), interferon gamma (IFN-vy), tumor necrosis factor alpha (TNF-a) and the C-X-
C motif ligand 1 (CXCL1). In general, values below the limit of detection (LoD) were ex-
cluded from analysis. Inflammatory marker data were presented as picograms per milli-
litre (pg/mL).

51.7 Immunohistochemical staining

Gliosis (ionized calcium binding adaptor molecule 1 (Ibal) antibody for microglia
and glial fibrillary acidic protein (GFAP) antibody for astrocytes) of eight months old
APP/PS1 mice was assessed by immunohistochemical analysis. Immunolabelling was per-
formed on free-floating sections. The sections were rinsed in PBS and incubated in 1%
Triton X-100, 10% H20:2 in PBS for 20 min at RT. After another PBS rinse, sections were
blocked in 10% normal horse serum in PBS for 1 h at RT. Primary antibodies were solved
in PBS (anti-Ibal, 1:500, Abcam, Cambridge, UK; anti-GFAP, 1:2000, DAKO Agilent Tech-
nologies, Santa Clara, USA) and brain sections were incubated overnight at 4°C in a hu-
mid chamber.

Afterward, immunolabelled sections with GFAP and Ibal antibody were rinsed and
incubated with biotinylated secondary anti-mouse antibody (1:1000 in PBST with 1% BSA
(Sigma Aldrich, Germany)) for 2 h at RT followed by 3, 3’-Diaminobenzidine. Immuno-
histochemical sections were mounted with DPX Mountant medium (Sigma Aldrich, Ger-
many) after washing in an ascending alcohol series.

51.8 Quantification

Immunolabelled sections with GFAP and Ibal of APP/PS1 mice were analysed with
a digital Olympus BX50 microscope (Olympus America Inc., Center Valley, USA). Histo-
pathology analyses in APP/PS1 were carried out in the hippocampus and cortex region of
the brain (ntg n =4, RD2RD2 n = 8 and placebo n = 8). A total of three sections (4 images
per section) were analysed with Image] (NIH) to estimate the immunoreactive area of mi-
croglial cells per unit (mm?) by Ibal and GFAP immunoreactivity (astrogliosis) as optical
density (OD) [71, 74, 75].

51.9 Phenotype assessment

In our pilot study, four weeks aged SOD1*G93A (B6.Cg-Tg(SOD1*G93A)1Gur/])
mice and their non-transgenic littermates were tested in different behavioural set ups. For
phenotype assessment, the SHIRPA test battery and the modified pole test were per-
formed as described in the method section of the manuscript.

51.10 Statistics

Statistical analysis were performed using SigmaPlot Version 11 (Systat Software, Ger-
many). GraphPad Prism 8 (GraphPad Software Inc., USA) was used for the graphic illus-
trations. Presentation of data as mean + SEM (behavioural tests, histochemical and bio-
chemical analysis), p > 0.05 was considered as not significant (ns). Normal distribution of
data was tested by use of Shapiro-Wilk normality test (SigmaPlot Version 11, Systat Soft-
ware, Germany). One-way measurement ANOVA with LSD post hoc analysis was used
to analyse the results of the histochemical analysis (quantification of APP/PS1 samples),
biochemical analysis (cytokine assay of APP/PS1 samples) and behavioural tests of
SOD1*G93A mice (SHIRPA test and modified pole test).
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Figure S1. Analysis of neuroinflammation in cortex and hippocampus of RD2RD2-treated
APP/PS1 mice. Treatment with RD2RD2 significantly reduced both the number of acti-
vated microglia (antibody Ibal) and of activated astrocytes (antibody GFAP) in the cortex
and hippocampus of APP/PS1 mice. Presentation of the analysed cells and brain regions
= cortex and b, h-j = hippocampus; astrocytes: c,
k-m = cortex and d, n-p = hippocampus). Data is presented as mean + SEM. Statistical
calculations were conducted by one-way ANOVA with Fisher’s LSD post hoc analysis,
8. Lozenges (*) and asterisks (*) indicate a signif-
icance between treatment groups (ntg vs RD2RD2 or ntg vs placebo: # p <0.01, ## p <0.001
0.01, *** p<0.001). IR: immunoreactivity. Circles:
placebo-treated ntg; triangles: RD2RD2-treated SOD1*G93A mice and squares: placebo-

are given on the right (microglia: a, e-g

ntg n =4, RD2RD2 n = 8 and placebo n =

and RD2RD2 vs placebo: * p=0.05, ** p =

treated SOD1*G93A mice.
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Figure S2. Treatment with RD2RD2 significantly reduced levels of inflammatory markers
in the plasma of APP/PS1 mice. A Bio-Plex Map kit was used to analyse a possible change
of inflammatory cytokines at the end of the study. Data revealed a significant reduction
in all cytokines due to RD2RD2 treatment in comparison to placebo treatment (a-g). Cy-
tokine concentrations are given in picogram per milliliter (pg/mL). Data is presented as
mean + SEM. Statistical calculations were conducted by one-way ANOVA with Fisher’s
LSD post hoc analysis, RD2RD2 n = 15 and placebo n = 15 for each cytokine. Asterisks (*)
indicate a significance between treatment groups (RD2RD2 vs placebo: *** p <0.001). Cir-
cles: placebo-treated ntg; triangles: RD2RD2-treated SOD1*G93A mice and squares: pla-
cebo-treated SOD1*G93A mice.
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Figure S3. Phenotype assessment of SOD1*G93A mice and their non-transgenic lit-
termates. The SHIRPA test battery (a) and the modified pole test (b) were used to evaluate
the phenotypic development of SOD1*G93A mice. Four weeks aged mice were tested reg-
ularly every second week up to an age of 20 weeks. At an age of 10 weeks seven animals
of each group went into analysis of hind limb muscles and the phenotype assessments
went on with the remaining seven animals. Data is presented as mean + SEM. Statistical
calculations were conducted by one-way ANOVA with Fisher’s LSD post hoc analysis,
ntg n = 14 and SOD1*G93A n = 14 (weeks 4 to 10) and ntg n =7 and SOD1*G93A n =7
(weeks 12 to 20).



S3 Tables

Table S1. Treatment with RD2RD2 significantly reduced gliosis in APP/PS1 mice.
Analysis of activated glia cells in AD mice indicate a significant change in the neuroin-
flammatory pathology after intraperitoneal treatment with RD2RD2 compared to pla-
cebo-treated mice. Data is presented as mean + SEM. Statistical calculations were con-
ducted by one-way ANOVA with Fisher’s LSD post hoc analysis. Lozenges (*) and aster-
isks (*) indicate a significance between treatment groups (ntg vs RD2RD2 or ntg vs pla-
cebo: # p <0.001 and RD2RD2 vs placebo: * p = 0.05, ** p = 0.01, *** p < 0.001). IR: immu-
noreactivity, OD: optical density

Statistic (one-way ANOVA Analy-

IR Area ntg RD2RD2 placebo
sis of Variance)
F(2,17)=25.57, p <0.001
228 203 320 ntg vs RD2RD2 p = 0.876 (ns)
cortex
+134 +13.2 %% +14.1#¢ ntg vs placebo p <0.001
Ibal RD2RD2 vs placebo p < 0.001
(counts) F(2,17)=42.28, p <0.001
200 220 383 ntg vs RD2RD2 p = 0.722 (ns)
hippocampus
+9.92 +16.2 +12.1 %% ntg vs placebo p <0.001
RD2RD2 vs placebo p < 0.001
F(2,17)=17.04, p <0.001
117 176 208 ntg vs RD2RD2 p = 0.002
cortex
+5.66 *9.66 4 * +9.92 ## ntg vs placebo p <0.001
GFAP RD2RD2 vs placebo p = 0.021
(OD) F(2,17) =13.70, p < 0.001
228 275 357 ntg vs RD2RD2 p = 0.097 (ns)
hippocampus
+6.29 £12.4** +20.5 % ntg vs placebo p <0.001

RD2RD2 vs placebo p = 0.001




Table S2. Cytokine assay of RD2RD2- and placebo-treated APP/PS1 mice. A Bio-Plex
Map kit was used to analyse a possible change of inflammatory cytokines at the end of
the study. Treatment with RD2RD2 significantly reduced levels of inflammatory markers
in the blood of APP/PS1 mice. Cytokine concentrations are given in picogram per milliliter
(pg/mL). Data is presented as mean + SEM. Statistical calculations were conducted by one-
way ANOVA with Fisher’s LSD post hoc analysis, RD2RD2 n = 15 and placebo n = 15 for
each cytokine. Asterisks (*) indicate a significance between treatment groups (RD2RD2 vs
placebo: *** p <0.001).

Marker Statistic (one-way ANOVA Analysis of
RD2RD2 placebo
(pg/mL) Variance)
F(1,28) =44.52, p < 0.001
IL-1B 394+57.6™ 950 + 60.4
RD2RD2 vs placebo p < 0.001
F(1,28) =43.46, p < 0.001
IL-6 53.6+7.87 ™ 122 + 6.75
RD2RD2 vs placebo p < 0.001
F(1,28) =42.74, p < 0.001
IL-10 139 +18.9 ™ 300 £16
RD2RD2 vs placebo p < 0.001
F(1,28) = 56.55, p < 0.001
IL-12p70 677 £ 88.5™ 1612 +87.3
RD2RD2 vs placebo p < 0.001
F(1,28) =123.56, p < 0.001
INF-y 61+£8.87 ™ 189 +7.34
RD2RD2 vs placebo p < 0.001
F(1,28) =12.79, p = 0.001
CXCL-1 103 +£9.79 ™ 144 + 6.25
RD2RD2 vs placebo p = 0.001
F(1,28) =93.32, p < 0.001
TNF-a 517 +57.3™ 1689 + 107

RD2RD2 vs placebo p < 0.001
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