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Extended Data Fig. 4 | See next page for caption.
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Extended Data Fig. 4 | Vascular inflammation and BBB injury are associated 
with perivascular microglial pathologies in COVID-19. a/1. Z1 plane of the 
confocal stack shows blood vessel (lectin, pink) -associated and intravascular 
MPO positive immune cells with partially extracellular MMP-9 (green) in the 
dorsal medulla (dashed line). The Z2 plane 9.5 µm apart showing Iba1 positive 
microglia (blue) contacting lectin positive vessel with extracellular MMP9 
directly at the vessel wall (white arrow). a/2. Iba1 positive microglia (blue) 
associated with a blood vessel (lectin, pink) with intraluminal MPO positive cell 
(white, arrowhead) containing MMP9 that is also visualized near the vascular 
endothelium. b. Intravascular leukocytes in the gyrus rectus are associated with 
MMP9. c. Intravascular MPO-positive leukocytes (arrowheads) associate with 
IgG and vessel-associated microglia (arrows) in the gyrus rectus. d. Microglia 
with markedly altered morphology (Iba1, yellow, green arrows) are recruited to 
sites of parenchymal IgG deposition (red) in the hypothalamus. e. Extravascular 
IgG accumulation (red) in the gyrus rectus, temporal cortex, hypothalamus and 
medulla was visualized by immunofluorescence in COVID-19 cases. f. Integrated 
density of tissue IgG levels compared across different brain areas in 7 COVID-19 
cases with comparable immunogenicity for IgG. Levels of IgG in the medulla are 
significantly higher compared to hypothalamus ***p<0.001, temporal cortex 
****p<0.0001 and gyrus rectus ***p<0.001; data from 7 COVID-19 cases. One-way 
ANOVA, Kruskal-Wallis test with Dunn’s multiple comparison. g. Blood vessel 

with extravascular IgG accumulation (while arrowheads) and intraluminal MPO-
positive cells (white) are shown in the dorsal medulla. Right panels show inserts 
inside white quadrants with substantial parenchymal IgG accumulation.  
h. Numbers of intravascular MPO positive cells show positive correlation with 
tissue IgG levels in the medulla of COVID-19 cases. Pearson correlation with P 
values and Pearson r correlation coefficient displayed; n=8 COVID-19 cases.  
i. Disintegration of aquaporin-4 positive (APQ4, green) astrocyte endfeet around 
the vasculature can be detected in the dorsal medulla of COVID-19 cases both 
with average pathology and severe pathology compared to controls. j. Integrated 
density values of APQ4 are markedly reduced in average (****p<0.0001) and 
severe (****p<0.0001) COVID-19 pathology in the dorsal medulla comapred to 
controls (30 ROIs from n=3 controls, 40 ROIs from n=4 COVID-19 cases with 
average (Avg.) pathology and 50 ROIs from n=5 COVID-19 cases showing severe 
pathology with integrated density values displayed) Kruskal-Wallis test with 
Dunn’s multiple comparison. k. Perivascular Iba-1 positive microglia (yellow, 
green arrowheads) expressing the pro-inflammatory cytokine IL-1α (blue) in 
close proximity to an intraluminal MPO-positive leukocyte (white) in the dorsal 
medulla. Note that IL-1α is also expressed by MPO-positive cells (arrow). l. The 
pro-inflammatory cytokine IL-1ß (blue) is expressed in Iba-1 positive microglia 
(yellow). Scale bars: a, b, c, d: 10μm; e, g: 100 μm; i: 5 μm k, l: 5 μm. f, j, Data are 
presented as mean ± SD.
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Extended Data Fig. 5 | See next page for caption.
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Extended Data Fig. 5 | Inflammatory mediators in the brain and peripheral 
tissues in COVID-19 cases. a. Cytokine and chemokine levels were measured by 
cytometric bead array in tissue homogenates (blue bars, left Y axis, expressed 
as pg/mg protein) and in the CSF (gray bar, right Y axis, expressed as pg/ml), 
n=11 COVID-19 cases. Cytokines TNFα, IFNγ and IL-17A were below detection 
levels in most tissues (not shown). b. IL-1β, IL-1α, IL-6 and CX3CL1 mRNA levels 

were measured by qPCR in tissue homogenates. Kruskal-Wallis test with Dunn's 
multiple comparisons (all groups compared): *p<0.05, **p<0.01, ***p<0.001, 
****p<0.0001; brain areas compared: #p<0.05, ##p<0.01, ###p<0.001, ####p<0.0001 
vs medulla; $p<0.05, $$p<0.01, $$$p<0.001 vs hypothalamus, n=11 COVID-19 cases. 
Refer to Supplementary Table 2 for details on significant differences between 
groups and related P values. a, b, Data are presented as mean ± SEM.
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Extended Data Fig. 6 | Description of microglial distribution heterogeneity 
score. a. Microglial distribution heterogeneity (MDH) score showing the 
deviation of microglial numbers measured in given regions within a brain area 
from the average microglial numbers in that area based on the distribution 
of Iba1 immunofluorescent profiles. High MDH score indicates high level 

of distribution heterogeneity (that is marked dislocation of parenchymal 
microglia). b. Representative images of the lemniscus medialis, oliva inferior and 
tractus pyramidalis for MDH score measurements (quantification is presented in 
Fig. 3b). Scale bar: a. 1000 µm, b. 20 µm.
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Extended Data Fig. 7 | Expression of pattern recognition receptors in the 
brain and peripheral tissues in COVID-19 cases. mRNA levels of different PRRs 
were measured by qPCR in tissue homogenates. Kruskal-Wallis test with Dunn's 
multiple comparisons (all groups compared): *p<0.05, **p<0.01, ***p<0.001, 

****p<0.0001; brain areas compared: #p<0.05, ##p<0.01, ###p<0.001 vs medulla; 
$p<0.05, $$p<0.01 vs hypothalamus. Data from n=11 COVID-19 cases. Refer to 
Supplementary Table 2 for details on significant differences between groups and 
related P values. Data are presented as mean ± SEM.

http://www.nature.com/natureneuroscience


Nature Neuroscience

Article https://doi.org/10.1038/s41593-025-01871-z

Extended Data Fig. 8 | Single cell RNA sequencing in the medulla of control 
and COVID-19 cases. a. Uniform Manifold Approximation and Projection 
(UMAP) plot of a total of 16260 cells, colored by identified populations (same as 
Fig. 4a) in control and COVID cases. b. Dot plot showing the expression profile 
of selected key genes for the identification of all brain cell populations. The dot 

size corresponds to the fraction of cells within each condition expressing the 
indicated transcript, and the color indicates average expression. c. SPP1 signaling 
pathway network analysis. d. Heatmap showing key differential expressed genes 
for each identified microglia/macrophages cluster. Scale bar represents average 
scaled gene expression.
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Extended Data Fig. 9 | Proteomic analysis of inflammatory protein levels in 
CSF and dorsal medulla. a. Proteomic analysis by the Olink platform showing 
quantitative changes of selected proteins in the CSF and dorsal medulla 
indicative of altered microglial states, inflammation and neurodegeneration 
(Mann-Whitney test on logged data, refer to the heatmap in Fig. 7a and 
Supplementary Table 2 for the full list of significantly altered proteins and 
statistics). Note the opposite CSF vs brain tissue regulation of key proteins 

shaping core microglial phenotypes (for example CX3CL1, CSF1, CD200/
CD200R1, CD40). b. Significantly altered proteins in COVID-19 temporal cortex 
homogenates (right) compared to non-COVID-19 (Control) cases, Mann-Whitney 
two-tailed test on logged data with FDR correction. Data from n=11 samples from 
COVID-19 cases and n=9 samples from controls. Refer to Supplementary Table 2 
for statistical details. a, Data are presented as mean ± SEM.
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Extended Data Fig. 10 | Protein expression changes in the CSF in COVID-19. 
a. Volcano plots showing proteins with significantly altered expression levels 
(green and blue dots) in the CSF of COVID-19 patients compared to CSF of control 
(upper panel) and AD (lower panel) cases (COVID-19 cases n=11, Control cases 

n=9, AD cases n=7) using Mann-Whitney two-tailed test. Colored proteins are 
p<0.05 and |fold change|>1.25. b. Correlation graph shows that COVID-19 causes 
universal protein changes compared to both control (x-axis) and AD (y-axis) 
cases. Pearson R is indicated in the graph. AD: Alzheimer’s disease.

http://www.nature.com/natureneuroscience


1

n
atu

re p
o

rtfo
lio

  |  rep
o

rtin
g

 su
m

m
ary

A
p

ril 2
0

2
3

Corresponding author(s): Dr. Adam Denes

Last updated by author(s): Nov 18, 2024

Reporting Summary
Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency 

in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided 

Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient) 

AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted 

Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection Data were collected using NIS-Elements AR Analysis Version 5.00.00 (Nikon Instruments), CaseViewer 2.3 (3D Histech Ltd.), FACSuite 1.5 (BD 

Biosciences), Bioanalyzer 2100 (Agilent Technologies), Biomark HD (Fluidigm)

Data analysis Histological data were analyzed with FIJI (Image J Version 1.53f, NIH, US), ImageJ Version 1.52r(NIH, US) , NIS-Elements AR Analysis Version 

5.00.00. Microglia 3D morphology data were analyzed with Matlab Version R2016a (Mathworks, US) software and MATLAB-based Microglia 

Morphology Quantification: https://github.com/isdneuroimaging/mmqt 

Statistical analysis was performed with R (version 4.3.1), Graphpad Prism 7 software ( Graphpad Software Inc.), MS Excel (Office 2016, 

Microsoft) 

IMOD software package (version 4.11.25, University of Colorado) was used for electron tomographic reconstruction and modelling. 

Machine learning data were analyzed with https://github.com/Cytocast/neuro_covid19 

Cytometric Bead Array data were analyzed with FCAP Array v3 software (BD Biosciences, US). 

RNAseq data was analyzed with Cell Ranger software (10x) and R (version 4.3.1) with the gprofiler2 package 

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and 

reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Data

Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable: 

- Accession codes, unique identifiers, or web links for publicly available datasets 

- A description of any restrictions on data availability 

- For clinical datasets or third party data, please ensure that the statement adheres to our policy 

 

Data Avaliability 

Raw mRNA sequencing data generated in this study is available in the NCBI Gene Expression Omnibus (GEO) database repository (GSE234720). Scripts used for 

bioinformatic analyses of sequencing data are also available at Mendeley Data (http://doi.org/10.17632/whdgg3tfmt.1) and at https://github.com/Lieszlab. 

 

Code Availability 

Scripts used for the machine learning analyses are available at https://github.com/Cytocast/neuro_covid19. Previously published codes used in this study are cited 

in the Methods. 

 

We have supplied mRNA sequencing data and Olink proteomics data as supplementary information in the manuscript. Due to the size and the difficulty to annotate 

image files and related datasets, we have not supplied these files, but all raw data are avaliable from the corresponding author on reasonable request.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation), 

and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender Patient data presented in the paper include reference for sex and its possible effect on disease outcomes has been 

considered. Statistical analysis did not reveal sex as a confounder considering the conclusions drawn from these studies, 

therefore no sex-related analysis was performed. All patient data have been disclosed in a fully anonymized manner.

Reporting on race, ethnicity, or 

other socially relevant 

groupings

No data concerning race, ethnicity or other socially relevant groupings have been disclosed in the manuscript.

Population characteristics The study includes data from 23 healthy individuals (10 female, 13 male), 13 Covid-19 patients (5 female, 8 male) and 7 

Alzheimer's disease patients (2 female, 5 male). Detailed patient information has been disclosed in Table S1.

Recruitment Human cases were recruited whether they were positive to COVID-19 or negative.

Ethics oversight Human brain samples were collected in accordance with the Ethical Rules for Using Human Tissues for Medical Research in 

Hungary (HM 34/1999) and the Code of Ethics of the World Medical Association (Declaration of Helsinki). All procedures 

were approved by the Regional Committee of Science and Research Ethics of Scientific Council of Health (ETT TUKEB IV/5187 

-2/2020/EKU, ETT TUKEB 31443/2011/EKU, renewed: ETT TUKEB 15032/2019/EKU). Patient data was kept anonymous 

throughout the study.

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences  Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size Due to the special needs of the study design that included the execution of a complex autopsy protocol in COVID-19 cases, a novel disease 

that was improperly characterized at the time of sample collection, we were not been able to use exact statistical methods to predetermine 

sample size. Instead, we determined sample size based on previous research data. Sample size in this manuscript is comparable to those 

reported in similar studies. Please refer to the Methods and Table S1 for details.

Data exclusions One COVID-19 CSF sample was excluded from the statistical analysis due to quality control issues reported by Olink Proteomics. No other data 

was excluded from the performed analyses.

Replication Collection of human samples was performed in two independent rounds. To ensure the best reproducibility of data, all quantitative analysis 

have been performed in a blinded manner, from multiple sets of measurements. Histology data are derived from at least two independent 

experiments. Replication was not attempted for RNA sequencing and proteomics.
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Randomization In this study no randomization was applicable for the cases involved. Human post-mortem cases were set into COVID-19 and non-COVID-19 

groups as detailed in the Methods and Table S1

Blinding Analysis was performed in a strictly blinded manner to ensure unbiased results whenever it was feasible (all quantitative data sets). 

Researchers were unaware of group allocation at the time of data collection for analysis.

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 

system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies

Antibodies used Aquaporin4, guinea pig, Synaptic systems, 429004, 1:500 

aSMA, mouse, Abcam, ab7817, clone 1A4, 1:500 

CD68, mouse, Leica, NCL-L-CD68, clone 514H12, 1:500 

CD45, mouse, Leica, NCL-L-LCA_1 ml, clone X16/99, 1:200 

CD15, mouse, Leica, PM073AA, clones MMA + BY87 1:200 

CD31, mouse, Synaptic Systems, 351011, clone 10F7 1:500 

CNP-1, rabbit, Synaptic Systems, 355003, 1:500 

CytC, mouse, BioLegend, 612302, clone 6H2.B4, 1:500 

GFAP, chicken, Synaptic Systems, 173006, 1:500 

Homer-1, chicken, Synaptic Systems, 160006, 1:500 

Iba1, guinea pig, Synaptic Systems, 234308, 1:500 

Iba1, chicken, Synaptic Systems, 234009, clone 311H9, 1:500 

ICAM-1, mouse, R&D Systems, BBA3, clone BBIG-I1 (11C81), 1:500 

IL-1a, mouse, R&D Systems, MAB-200-100, clone 4414, 1:500 

IL-1b, mouse, R&D Systems, MAB-201-100, clone 8516, 1:500 

Kv2.1, mouse, NeuroMab, 75-014, clone K89/34, 1:500 

Lectin, tomato, Vectorlabs, B-1175, 1:100 

MAP-2, guinea pig, Synaptic Systems, 188004, 1:500 

MBP, rat, Abcam, ab7349, clone 12, 1:500 

MMP-9, StressMarq, mouse, SMC-396D, clone L51/82, 1:500 

MPO, rabbit, BioCare Medical, rabbit, PP023 AA, 1:100 

P2Y12, rabbit, Anaspec, 55043A, 1:2000 

SARS CoV-2 nucleocapsid, rabbit, Novusbio, NB100-56576, 1:500 

SARS CoV-2 Spike1 protein, rabbit, GeneTex, GTX635654-25, clone HL6 1:500 

Synapsin1, mouse, Synaptic Sytems, 106011, clone 46.1, 1:500 

P-Stat3, rabbit, Cell Signaling, 9131S, 1:500 

vGlut1, guinea pig, Synaptic Systems, 135304, 1:500 

Tom20, rabbit, Invitrogen, MA5-32148, clone ST04-72, 1:500 

Biotinylated anti-rabbit, goat, Vector, BA-1000, 1:500 

Biotinylated anti-guinea pig, donkey, Jackson, 706-066-148, 1:500 

DyLight 405 anti-, donkey, Jackson, 016-470-084, 1:500 

Alexa488 anti-rabbit, donkey, Jackson, 711-546-152, 1:500 

Alexa594 anti-guinea pig, donkey, Jackson, 706-586-148, 1:500 

Alexa594 anti-mouse, donkey, Jackson, 715-586-151, 1:500 

Alexa594 anti-rat, goat, LifeTech, A11007, 1:500 

Alexa647 anti-guinea pig, donkey, Jackson, 706-606-148, 1:500 

Alexa647 anti-rabbit, donkey, Jackson, 711-605-152, 1:500 

Alexa647 anti-chicken, Jackson, 703-606-155, 1:500  

abberior STAR 635P anti-rabbit, goat, abberior STAR, ST-635-1002-500UG, 1:500 

abberior STAR 635P anti-mouse, goat, abberior STAR, ST635-1001-500UG, 1:500 

abberior STAR 635P anti-rat, goat, abberior STAR, ST580-1007-500UG, 1:500 

Nanogold Fab’ anti rabbit, goat, Nanoprobes, 38C510, 1:100 
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Validation Validation data can be found on the manufacturer's website or in relevant citations. Primary antibodies validation data is as follows:  

Aquaporin4 antibody- 429006 was validated by the manufacturer in mouse brain tissue with IHC (https://www.sysy.com/

product/429006?gad_source=1&gbraid=0AAAAADkP6bmMiNcja2mfkPw3RtuiQ1rHH&gclid=CjwKCAiAxea5BhBeEiwAh4t5K-

OHfgaVYHz5k3vL0HcdZsHRp-pOdtkJIYi1LRYVM4kbxp0pLrx9KRoCKHEQAvD_BwE), SMA, mouse, Abcam, ab7817 was validated by 

the manufacturer with ACTA2 knockout cell line (https://www.abcam.com/en-us/products/primary-antibodies/alpha-smooth-

muscle-actin-antibody-1a4-ab7817?srsltid=AfmBOoq45Ei_jvPU6_eLOKt0S3jraJTuSVwOm9CigkkJ1zNbcdwY-OGw), CD68, mouse, 

Leica, NCL-L-CD68 antibody was validated by the manufacturer by IHC staining human tonsil (https://shop.leicabiosystems.com/ihc-

ish/ihc-primary-antibodies/pid-cd68?srsltid=AfmBOor8GqLfnDUC02wEldQhj6MiYwCqqvLI_9_MDBJpMEQ26yXBywq8), CD45, mouse, 

Leica, NCL-L-LCA antibody was validated by the manufacturer by human tonsil IHC staining (https://shop.leicabiosystems.com/ihc-

ish/ihc-primary-antibodies/pid-cd45?srsltid=AfmBOoqrjvVcIA9vASSQNfoGuNYsZEm_2FZ6jwYfzkZuhhvsa97cowX4), CD15, mouse, 

Leica, PM073AA antibody was validated by the manufacturer by IHC staining on paranuclear hofs of Reed Sternberg cells (https://

shop.leicabiosystems.com/ihc-ish/ihc-primary-antibodies/pid-cd15?

srsltid=AfmBOoo04L8RVZNLj8CsG0Oo8cEoDvVCoYXIkaTKzEFgTjKGUngEH5dm), CD31, mouse, Synaptic Systems, HS351004 antibody 

was validated by the manufacturer on human FFPE fixed breast cancer tissue (https://sysy.com/product/HS-351004), CNP-1, rabbit, 

Synaptic Systems, 355003 antibody was tested by manufacturer on CNP-1 KO mouse line ( https://sysy.com/product/355003), CytC, 

mouse, BioLegend, 612302 antibody was validated by the manufacturer on HeLa cells ( https://www.biolegend.com/en-gb/products/

purified-anti-cytochrome-c-antibody-1999?GroupID=GROUP26), GFAP, chicken, Synaptic Systems, 173006 antibody was tested by 

the manufacturer on GFAP specific K.O. mouse line ( https://sysy.com/product/173006), Homer-1, chicken, Synaptic Sytems, 160006 

was tested first by Soloviev et al. (2000) (https://sysy.com/product-factsheet/SySy_160006) , Iba1, guinea pig, Synaptic Systems, 

234308 antibody was validated by the manufacturer on mouse brain tissue with IHC (https://www.sysy.com/product/234308), Iba1, 

chicken, Synaptic Systems, 234009 antibody was validated on mouse brain tissue (https://www.sysy.com/product/234009), ICAM-1, 

mouse, RD Systems, BBA3 antibody was tested on C32 human melanoma cell line (https://www.rndsystems.com/products/human-

icam-1-cd54-antibody-bbig-i1-11c81_bba3), IL-1a, mouse, RnD Systems, MAB-200-100 antibody was validated by ELISA (https://

www.rndsystems.com/products/human-il-1alpha-il-1f1-antibody-4414_mab200), IL-1, mouse, RD Systems, MAB-201-100  

antibody was tested by Western blot( IL-1, mouse, RnD Systems, MAB-201-100), Kv2.1 clone K89/34, mouse, NeuroMab, 75-014 

antibody is K.O. validated (https://www.antibodiesinc.com/products/anti-kv2-1-k-channel-antibody-k89-34-75-014), Lectin, tomato, 

Vectorlabs, B-1175 antibody validity is supported by several publications (https://vectorlabs.com/products/biotinylated-lycopersicon-

tomato-lectin?srsltid=AfmBOoo0m6bLanMXzY_HCzU_AL6VRaAGssEqXJI2WLguoKi7gHjdPWr_), MAP-2, guniea pig, Synaptic Systems, 

188004 antibody was tested by IHC and Western blot on mouse tissue ( https://sysy.com/product/188004 ), MBP, rat, Abcam, 

ab7349 antibody was tested by Western blot on human cerebrum tissue (https://www.abcam.com/en-us/products/primary-

antibodies/myelin-basic-protein-antibody-12-ab7349?srsltid=AfmBOoqntUHJqbovSJs8dnXtFRkROACnOaK9VWbRhhK5z9_LEb-

A4cKh), MMP-9, StressMarq, mouse, SMC-396D antibody was tested on human neuroplasma cells (https://www.stressmarq.com/

products/antibodies/monoclonal-antibodies/mmp9-antibody-smc-396/?

srsltid=AfmBOoqNcFMQ5TyhCQZc7gFPm2HtiGfnkeS1JWiNOHG1qUGcOlIrSyrj#properties), MPO, rabbit, BioCare Medical, rabbit, 

PP023 AA antibody was validated in colon cancer tissue (https://biocare.net/wp-content/uploads/023.pdf), P2Y12, rabbit, Anaspec, 

TL1403 validity is supported with several publications (PMID17115040):, stainings are consistent with microglia labeling in the brain, 

SARS CoV-2 nucleicapsid, rabbit, Novusbio, NB100-56576 validity is supported by several publications (PMID:33807059), SARS CoV-2 

Spike1 protein, rabbit, GeneTex, GTX635654-25 antibody was tested by IHC on human tissue (https://www.genetex.com/Product/

Detail/SARS-CoV-2-COVID-19-Spike-S1-antibody-HL6/GTX635654?srsltid=AfmBOori5WCg7vyjJKGiSQAbnQoOnmtF-wqNTOohyfW-

txcPzmlKNHWP), Synapsin1, mouse, Synaptic Sytems, 106011 was K.O. tested by the manufacturer (https://sysy.com/

product/106011), P-Stat3, rabbit, Cell Signaling, 9131S validity is supported by several publications on the manufacturer’s site 

(https://www.cellsignal.com/products/primary-antibodies/phospho-stat3-tyr705-antibody/9131?

srsltid=AfmBOop6HWEpvT8smZaStpEHLSArarn59aEx4QgGKxWTR0fVAD7UnexB), vGlut1, guinea pig, Synaptic Systems, 135304 is K.O. 

validated in mouse tissue by the manufacturer (https://www.sysy.com/product/135318), Tom20, rabbit, Invitrogen, ST04-72 validity 

was tested on HepG2 cells (https://www.thermofisher.com/antibody/product/TOMM20-Antibody-clone-ST04-72-Recombinant-

Monoclonal/MA5-32148

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches, 

gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the 

number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe 

the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor 

was applied.

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If 

plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Authentication Describe any authentication procedures for each seed stock used or novel genotype generated. Describe any experiments used to 

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism, 

off-target gene editing) were examined.

Plants




