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2.8 Quantification of hippocampal TNFa 

concentrations 

2.8.1 Tissue preparation and biochemical 

extraction of hippocampal protein 

Cx3cr1 CreERTZ/ + -TN Faloxp/ loxp and Cx3cr1 CreERTZ/ + -TN Fa +I+ mice
were transcardially perfused as described above. Dorsal hippocampi 
were quickly removed, weighed and flash frozen in liquid nitrogen 
before storage at -80°C until biochemical extraction. Frozen hippo­
campi were homogenized in homogenization buffer (1x PBS, 5 mM 
NaF, 20 mM pyrophosphate, 1x protease/phosphatase inhibitor (Cell 
Signaling, #5872, Frankfurt am Main, Germany)) using a Precellys® 

device (Bertin Instruments, Darmstadt, Germany) for 2x 15 s at 
5000 rpm. Next, an equal volume of 2x RIPA buffer (SO mM Tris, 
150 mM NaCl, 2% NP-40, 1% NaDOC, 0.2% SOS) was added to the 
sample, followed by sonication of the sample for 10 s and incubation 
on ice for 30 min. The homogenate was centrifuged for 30 min at 
100,000g and the supernatant was collected. The total protein con­
centration in the supernatants was determined using a bicinchoninic 
acid (BCA) assay (Thermo Fisher Scientific, Bremen, Germany) accord­
ing to the manufacturer's instructions. 

2.8.2 ELISA 

For quantification of hippocampal TNFa concentrations an electro­
chemiluminescence ELISA (V-PLEX Mouse TNF-a Kit, K152QWD, 
MESO SCALE DIAGNOSTICS, LLC, Rockville, USA) was performed 
with a 1:1 sample dilution using the reagents supplied by the manu­
facturer and according to the manufacturer's instructions. Each sam­
ple was measured in duplicate and the average was normalized to the 
weight of hippocampal tissue and expressed as pg/mg tissue. 

2.9 Single-cell semiquantitative real time reverse 

transcription PCR 

Single-cell transcript analysis was performed on astrocytes harvested 
from brain slices of the hippocampal CA1 region of KA-injected and 
non-injected C57B6J mice (Seifert et al., 2009). Astrocytes were iden­
tified by labeling with the fluorescent dye SR101 and based on elec­
trophysiological characterization. Cells were aspirated into a patch 
pipette and expelled into reaction tubes filled with 3 µI DEPC-treated 
water, flash frozen in liquid nitrogen and stored at -20°C until the 
start of the RT-PCR. A reverse transcription reaction was started by 
adding 4.5 µI RT-mastermix containing RT-buffer (ThermoScientific), 
dNTPs (4 x 250 µM, ThermoFisher), random hexamers (50 µM, 
Roche) RNasin (20 U, Promega), and Maxima H Minus reverse tran­
scriptase (100 U, ThermoScientific) and incubated at 37°C for 1 h. 
Next, 40 µI of the mastermix were added to the RT product and a pre­
amplification was performed for 20 cycles (denaturation at 94°C, 
25 s; annealing at 51°C, 45 s; extension at 72°C, 25 s; final elongation 

at 72°C, 7 min) with a thermocycler PTC-200 (MJ Research). The mas­
termix contained PCR buffer, MgCl2 (2.5 mM), dNTPs (4 x 50 µM), 
primers (200 nM each, Eurogentec), and 5 U Taq polymerase (lnvitro­
gen). Thereafter, an aliquot of 1 µI was used as template for the real­
time PCR using Takyon Mastermix (Eurogentec) or TaqMan universal 
PCR Mastermix for amplification of TNFa (Applied Biosystems), in a 
final volume of 12.5 µI. For detection and quantification of TNFR1, 
TNFR2, TNFa, and the reference genes GFAP and HPRT1, a Taqman 
primer/probe mix was used (Applied Biosystems). PCRs for the 
respective target and housekeeping genes were run in parallel wells 
for each sample as triplicates using a CFX384 Touch Real-Time PCR 
Detection System (BioRad Laboratories). Samples were incubated for 
2 min at S0°C and after denaturation (10 min, 95°C), 50 cycles (dena­
turation at 95°C, 15 s; primer annealing and extension at 60°C, 60 s) 
were performed. The accumulation of the PCR product was detected 
by consecutively measuring the fluorescence intensity of the Taqman 
probe during each PCR cycle. The target gene/GFAP and target gene/ 
HPRT1 expression ratios were determined by comparing CT values of 
the target gene with those of the respective reference genes. The rel­
ative quantification of different genes was determined according to 
the following equation: 

X Ix 
...CTGFAP/HPRTl/...CTtargettarget GFAP/HPRT1 = t:GFAP/HPRT1 t:ta,get (3) 

yielding the gene ratio with X being the input copy number, E is the 
efficiency of amplification, and Cr is the cycle number at threshold 
detection. By quantification of target gene expression relative to 
GFAP or HPRT1, CT was determined for each gene at the same fluo­
rescence emission, Rn. The amplification efficiency was determined 
based on serial dilutions of mRNA and was 2.08 (HPRT1), 1.98 
(GFAP), 2.03 (TNFR1), 2.02 (TNFR2), and 1.94 (TNFa). DEPC-water 
added to the RT-reaction served as a negative control. 

2.10 Statistical analysis 

All statistical analyses were performed using R software (R Core 
Team, 2021, version 4.0.5, Austria) (R Core Team, 2021). Data are dis­
played as mean + standard deviation (SD) or as box plots representing 
median (line) and quartiles (25th and 75th percentile) with whiskers 
extending to the highest and lowest values within 1.5 times the inter­
quartile range (IQR). Prior to statistical analysis, data were checked for 
normality by inspection of histograms and Q-Q plots as well as by 
applying a Shapiro-Wilk test. Levene's test was performed to check 
for homogeneity of variance between groups. In case of a significant 
deviation from normality, data were transformed according to Tukey's 
ladder of powers (Tukey, 1977) prior to conduction of statistical tests 
or by performing the appropriate non-parametric equivalent. For com­
parison of two independent groups, Student's t-test or Wilcoxon-rank 
sum test were used. More than two groups were compared with one­
way analysis of variance (ANOVA) followed by post-hoc Tukey test or 
using Kruskal-Wallis test with Dunn's post-hoc test. p-Value 






























