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Overview of literature search parameters. 

The PubMed search engine (https://pubmed.ncbi.nlm.nih.gov/) was used for the literature search. These keywords were 

used as Title/Abstract search terms for in all searches: “Alzheimer's” OR “Alzheimer”, “astrocytes” OR “astrocyte” OR 

“astroglia” OR “astrogliosis”, “mouse” OR “mice”. Additional keywords were used depending on the genetic modification 

in the mouse models: for APP, “amyloid” OR “amyloid-beta” OR “Abeta” OR “Aβ”; for Tau, “Tau” OR “MAPT”; for ApoE, 

“ApoE” OR “Apolipoprotein” OR “Apolipoprotein-E”; for TREM2, “TREM2”. The literature was restricted to mouse 

models relevant to the purpose of the review, meaning only studies in transgenic/knock-in mice without additional genetic 

manipulation other than mutations inducing the AD phenotype in mice. For instance, specific protein KO (such as 

complement component proteins) studies were excluded as well as studies using drugs. Due to the purpose of the review 

and limited space models with chemical induction of AD (i.e. heavy metals, okadaic acid) or injection of Aβ or Tau in the 

mice, namely non-genetically induced AD mouse models, were also excluded. Furthermore, It is important to note that the 

cited papers could include in vitro work, which were excluded due to the purpose of the review. For acquiring the total 

number of studies in FAD and LOAD transgenic mouse models, astrocyte-related keywords were removed.



Supplementary Table S1. Main astrocytic findings from amyloid-based mouse models. All comparisons are versus age-matched wild-type mice unless otherwise mentioned. Findings 

included in Table 1 are not presented in this table. Abbreviations: ↑ = upregulation; ↓ = downregulation; NC = no significant change; ? = contradicting data * = missing data; Aβ = 

Amyloid Beta, APP = Amyloid Precursor Protein, BS = Brain Stem, CB = Cerebellum, CA = cornu ammonis, CTX = Cortex, DG = Dentate Gyrus, EC = Entorhinal Cortex, ELISA = 

Enzyme-linked Immunosorbent Assay, EtBr = Ethidium Bromide, FACS = Fluorescence-activated Cell Sorter, FLIM = Fluorescence Lifetime Imaging Microscopy, FRAP = Fluorescence 

Recovery after Photobleaching, FtC = Frontal Cortex, GJ = Gap Junctions, HPC = Hippocampus, IHC = Immunohistochemistry, ISH = In Situ Hybridization, iTRAQ = Isobaric Tags for 

Relative and Absolute Quantitation, LM = Laconosum Moleculare, MX04 = Methoxy-X04, mo = months old, ParC = Parietal Cortex, PET = Positron Emission Tomography, qPCR = 

Quantitative Polymerase Chain Reaction, RGCL = Retinal Ganglion Cell Layer, SC = Spinal Cord,  SO = Stratum Oriens, SP = Stratum Pyramidale, SR = Stratum Radiatum, STR = 

Striatum, TH = Thalamus, Tg = Transgenic mice, vs = versus (comparison), WB = Western Blot, WT = Wild Type, YFP = Yellow Fluorescent Protein, [Ca2+]i = intracellular calcium 

concentration, ([11C]DED = 11C-Deuterium-l-Deprenyl). For additional synonyms for individual mouse models we recommend referring to www.informatics.jax.org. 

Finding Method Age Brain Area References 

Tg(APPswe/PSEN1dE9) (also known as 2xTg, 2xTg-AD, APP/PS1) 

↑ GABA release, signal intensity Microdialysis, IHC 10mo (male) HPC [56] 

↑ MAOB activity Enzyme Assay 10mo (female) DG only [56] 

↑[Ca2+]i IHC (Fluo-4 AM) 9mo HPC [222] 

↑ Connexin EtBr uptake in 9mo (close and far from plaques) EtBr uptake 2, 9mo HPC [222] 

↑ Pannexin EtBr uptake (close to plaques) in 9mo EtBr uptake 2, 9mo HPC [222] 

Astrocyte gap junction communication maintained in Tg mice FRAP (SR101 dye) 9mo HPC [222] 

807 upregulated (top 5: Cst7, Ccl4, Il1b, Clec7a, Tyrobp) 

571 downregulated genes (top 5: Hes5, Fam123a, Gpd1, Igfbp2, 

Ppp1ar3g)  

Microarray of FACS-isolated 

astrocytes 
15mo CTX [223] 

↑ Vim, Clec7a in plaque vs non-plaque areas 

NC Aif, Tyrobp, Cst7, Hes5, Glul, Fgfr3, Slc1a3 in plaque vs non-

plaque areas 

Microarray of selected genes 

using laser micro-dissected 

tissue (plaque vs non-plaque 

areas) 

9mo CTX [223] 

33 genes of all age-upregulated genes had increased expression in 

12mo Tg and WT mice were identified (top 5: Cyb5r2, C4b, Chil1, 

Bdkrb2, Rnase4) 

53 genes of all age-downregulated genes had decreased expression 

in 12mo Tg and WT mice were identified (top 5: Ret, Rflnb, Ankrd52, 

Abhd2, Abcc6) 

RNA-seq of FACS-isolated 

astrocytes (validation through 

qPCR) 

2, 4, 6, 9, 12mo Total [224] 

↑[Ca2+]i 

Resting [Ca2+]i did not depend on MX04+ plaque proximity 

[Ca2+]i transient amplitude did not depend on MX04+ plaque 

proximity 

NC resting [Ca2+]i between spontaneously active versus inactive 

astrocytes 

FLIM assay using OGB dye in 

SR-101+ astrocytes 
6-8mo CTX [225] 

↑ spontaneously active astrocytes at 6-8mo Tg vs 3-3.5 Tg and 6-8mo 

WT mice 

FLIM assay using OGB dye in 

SR-101+ astrocytes 
3-3.5, 6-8mo CTX [225] 



↑ astrocyte correlated activity (astrocyte pairs that were 

synchronously active) 

Significant correlated activity of astrocyte pairs up to 200μm in Tg 

vs 50μm in WT 

FLIM assay using OGB dye in 

SR-101+ astrocytes 
6-8mo CTX [225] 

↑ [Ca2+]i transient amplitude during intracellular calcium wave event 

in Tg vs non-wave event in Tg and WT mice  

FLIM assay using OGB dye in 

SR-101+ astrocytes, time-lapse 

imaging, 

3-3.5, 6-8mo CTX [225] 

Observation: intercellular Ca2+ waves seen in Tg mice were absent in 

WT mice 

FLIM assay using OGB dye in 

SR-101+ astrocytes 
6-8mo CTX [225] 

GFAP colocalization with TRPA1 IHC 8mo (not 3mo) CTX, HPC [226] 

GFAP colocalization with TSPO (↑ GFAP+ cells) IHC 3mo HPC [26,58] 

GFAP colocalization with LRP1 (↓ LRP1+ area) IHC 12mo CTX, HPC [134] 

GFAP colocalization with mGLUR5 around plaques IHC 6, 16mo CTX [227] 

GFAP colocalization with PEA15 (↑ signal intensity) IHC 5mo CTX [228] 

GFAP colocalization with NPD52 IHC 12mo CTX, HPC [229] 

GFAP colocalization with TNF-α?, IL-6?, IL-1β? IHC 8-10mo CTX, HPC [55,64] 

GFAP colocalization with CPE, SGIII (in humans) IHC 9mo (male) CTX, HPC, TH [230] 

GFAP colocalization with Platelets IHC 14mo CTX, HPC [231] 

GFAP colocalization with SMO, GLI1 (↑signal intensity in GFAP+ 

cells) 
IHC 15mo EC, DG, CA1 [232] 

GFAP colocalization with C3 (↑signal  intensity in GFAP+ cells) IHC 18mo HPC [57] 

GFAP colocalization with mFRP1,2, RAGE IHC 12mo FtC [233] 

GFAP colocalization with KAT2 (↑ GFAP+ cells) IHC 12mo CTX, DG [234] 

GFAP colocalization with SOX2 (↓ GFAP+ cells) IHC 12mo CTX, DG [234] 

GFAP colocalization with HO-1,2 IHC 6mo HPC [235] 

GFAP colocalization with A2A Receptor IHC 16.5mo HPC [236] 

GFAP colocalization with MIZ1 IHC 7mo CTX, HPC [237] 

GFAP colocalization with CEBPδ IHC ? CTX [238] 

GFAP does not colocalize with BMP6 IHC 20mo HPC [239] 

GFAP does not colocalize with Beclin1 IHC 12mo CTX [240] 

GFAP does not colocalize with CD36, RAGE, NEP, iNOS, IHC 3-12mo CTX, HPC [55] 

GFAP does not colocalize with IL-4β, TGF-β, YM-1, Arg1 IHC 3-12mo CTX, HPC [55] 

GFAP does not colocalize with BrdU 3 days or 4 weeks post-injection 15mo CTX [94] 

↓ ABCA1 WB 11mo (male) Total [241] 

↑ STI1 WB 9, 12mo Total [242] 

Observation: Loss of AQP4 polarization IHC 6.5, 12mo CTX, HPC [134] 

Observation: Astrocytes do not migrate towards plaques 
IHC, spatial analysis using a 

pair-correlation function 
5-9mo CTX II/III [63] 



Tg(APPSwFlLon/PSEN1*M146L*L286V)6799 (also known as 5xFAD, Tg-5xFAD, Tg6799) 

↑ GFAP signal intensity 

IHC 

WB 

WB 

4.5, 9mo 

8mo 

12mo 

Whole brain 

CA1, DG 

CTX 

[243,244] 

[245] 

[246] 

↑ GFAP signal intensity (only values, no statistics) IHC 2, 4, 9, 12mo 
FtC, ParC, EC, 

DG 
[244] 

↑ Gfap qPCR 4, 6mo HPC [247] 

↓ AQP4+ & Lama2+ cells IHC 6mo CTX [201] 

↑ ABCC1 WB 1.5-12mo CTX [248] 

↓ TSP1 WB 6, 9mo HPC [249] 

↑ Il1β, Tnf qPCR 2, 4, 6mo HPC [247,250] 

No global protein SUMOylation changes WB 6mo Total [251] 

GFAP colocalization with C1qa (↑ C1qa) IHC (qPCR) 14mo (6-12mo) CTX [246] 

GFAP colocalization with p16, GS IHC 18mo CA1 [252] 

GFAP colocalization with ΔCaN (↑GFAP & ΔCaN) IHC (WB) 8mo CA1, DG [245] 

GFAP colocalization with NFAT IHC 8mo CA1, DG [245] 

GFAP colocalization with MMP2 (↑MMP2 in 4mo) IHC (WB) 2, 4, 6mo HPC [247,250] 

GFAP colocalization with MMP9 (↓MMP9 in 2mo, ↑ in 4mo) IHC (WB) 2, 4, 6mo HPC [247] 

GFAP colocalization with OLFR110/111 (↑Olfr110/111  in 9, 12mo) IHC (qPCR) 4, 6, 9, 12mo CTX, HPC [253] 

GFAP colocalization with OLFRR544 IHC (qPCR) 4, 6, 9, 12mo CTX, HPC [253] 

GFAP colocalization with APP (↑ colocalization in 10mo vs 2mo) IHC 2, 10mo CA1-3, DG [254] 

GFAP does not colocalize with TSPO IHC 6mo (female) CTX [255] 

GFAP does not colocalize with GRP78, CHOP IHC 7mo FtC [256] 

Observation: GFAP surrounds Aβ and ceramide IHC 10mo ? [65] 

Observation: Morphological changes of GFAP+ astrocyte endfeet IHC 4.5, 9mo ? [243] 

Observation: Diffuse AQP4 and LAMA2 signal in Tg mice vs WT IHC 6mo CTX [201] 

Tg(APPSwe)2576 (also known as APPSw, APPswe,Tg2576) 

↑ GFAP signal intensity IHC 
6mo 

12mo 

CA1 (SLM) 

HPC, CB 

[257] 

[257] 

↑ GFAP+ cell density IHC 

12mo vs WT, 

18-24mo vs 6mo 

Tg 

FtC, HPC 

HPC 

[72] 

[258] 

↑ GFAP+ cell density close to plaques IHC 19-29mo CTX [259] 

↑ Gfap qPCR, autoradiography 12-18mo CTX, HPC [260,261] 

↑ Gfap close vs far from plaques qPCR, autoradiography 12-18mo CTX, HPC [260,261] 

↑ S100β+ area IHC 12mo FtC, HPC [72] 

↑ [11C]DED binding PET 
6mo vs WT & vs 

8-16, 18-24mo 
CTX, HPC [258] 



↑ MAOB Activity (females only) Enzyme Assay 

18mo (male and 

female 

separately) 

CTX, HPC [102] 

Possible relation between ↑ GFAP+ area and ↑ GABA release 

(females) 
IHC, Spectroscopy 

18mo (male and 

female 

separately) 

CTX, HPC [102] 

NC Cx43 WB 12mo FtC, HPC [72] 

NC KIR4.1, BK (K+ channels) WB, qPCR 12mo FtC, HPC [72] 

↑ S100β, Cx43 qPCR 12mo FtC, HPC [72] 

↓ TSP1 WB 12mo CTX [249] 

GFAP colocalization with Κv3.4 (↑Kv3.4 signal intensity) IHC 6mo HPC, CB [257] 

GFAP colocalization with Hepcidin (↓Hepcidin) IHC (WB) 10mo (6mo) CTX, HPC [262] 

GFAP colocalization with PEBP only around plaques IHC 12, 18mo CTX [263] 

GFAP colocalization with TRH IHC ? ? [71] 

GFAP colocalization with Leptin Receptor (↑GFAP+ cells in 15mo) IHC (laser capture, WB) 7, 15mo CA1 [264] 

GFAP colocalization with MMP2, MMP9 (↑GFAP+ cells close to 

plaques) 
IHC 12-15mo Total [260] 

GFAP colocalization with MAOB IHC 12, 18mo CTX, HPC [102] 

GFAP colocalization with Nitrotyrosine (around plaques & vessels) IHC 13, 16.5mo CTX [265] 

GFAP colocalization with RAC IHC 18mo HPC [266] 

GFAP colocalization with Metallothionein-1 & 3 IHC 14-18mo CTX? [261] 

GFAP colocalization with APOE, APOER2 (around plaques) IHC 18-15mo CTX [267,268] 

GFAP colocalization with IL-12, IL-6 IHC 17, 18mo CTX, HPC [92,269] 

GFAP colocalization with BACE1 (around plaques) IHC 17mo ParC [270] 

GFAP colocalization with ?tPA IHC 15-20mo CTX? [271] 

GFAP colocalization with Caveolin-3 IHC 14-29mo ? [272] 

GFAP colocalization with Neprilysin (↑Neprilysin signal intensity in 

GFAP+ cells) 
IHC 22mo ParC [273] 

GFAP colocalization with Cystatin-2 IHC 3-16mo CTX, HPC [274] 

GFAP associates with HTT IHC 15-32mo CTX, HPC [275] 

GFAP does not colocalize with Synaptotagmin 4 IHC 19-29mo CTX [259] 

Observation: Astrocytosis (↑ [11C]DED binding) before plaque 

formation. 
IHC 6mo CTX, HPC [258] 

Observation: Majority of GFAP+ cells are atrophic in 6mo. 

Hypertrophic astrocytes near plaques in 18-24mo. 
IHC 6, 18-24mo CTX, HPC [258] 

Observation: GFAP+ reactive astrocytes around diffuse & fibrillary 

plaques 
IHC 13-19mo CTX [92,267,276] 



Observation: ↑ TGF-β1, TGF-β3, IL-6, IL-10 in few astrocytes (no 

cellular staining)  
IHC 13, 16, 19mo CTX [276] 

Observation: ↑ MDA around astrocytes IHC 15-17mo CTX [277] 

Tg(PDGFB-APPSwInd) (also known as hAPP-J20, APP/J20, J20) 

NC GFAP+ cell density IHC 3mo CTX [278] 

NC GFAP+ area IHC 3, 6, 9, 12mo CTX [278] 

↓ GFAP signal intensity in 1mo IHC 1, 3. 5, 7, 18mo HPC [279] 

↑ GFAP+ area in 9mo IHC 3, 6, 9, 12mo HPC [278] 

↑ GFAP WB 2.5-3mo HPC [280] 

↑ GFAP+ cell density IHC 9, 15mo Hilus [68,281] 

↓ GFAP+ cell density IHC 9, 15mo SR [68,281] 

NC GFAP+ cell density IHC 9, 15mo SR [68,281] 

↑ GFAP+ cell surface & volume close to plaques IHC 9, 15mo SR [281] 

↓ GFAP surface/volume per cell close to plaques IHC 9, 15mo SR [281] 

NC Vimentin+ & S100β cell density IHC 3mo CTX [125] 

NC GFAP, Vimentin, ALDH1L1, Cx43, GS & GLT-1 WB 3mo CTX, HPC [125] 

↓ AQP4+ area from 3 to 16mo IHC 3, 9, 12-16, 29mo CTX [67] 

131 genes significantly altered: ↑levels of oxidative stress/cell death 

proteins, ↑ protein, degradation pathway, ↑ demyelination, altered 

inflammation, Αβ deposition and cell polarity (↑COL1A2, UCHL1; 

↓SLC1A2, SIRT2, PRDX6, GSTM1, LSAMP, SNCB, S100B) 

iTRAQ proteomics (WB, qPCR) 2.5-3mo HPC [280] 

GFAP colocalization with LC3 (↓GFAP+ cells in 20mo vs 15mo in 

Tg) 
IHC 9, 15, 20mo SR [281] 

GFAP colocalization with mGlu2/3R (↓GFAP+/mGlu2/3R+ cells in 

14mo) 
IHC 5, 14mo HPC [282] 

GFAP colocalization with A2A Receptor (↑A2A signal intensity in 

GFAP+ cells 
IHC 17mo HPC [236] 

Observation: Reactive astrocytes located around Aβ plaques IHC from 9mo HPC, CTX [278] 

Tg(Thy1-APP) (also known as APP23) 

↓ ABCA1 WB 13mo Total [283] 

NC APOE WB 13mo Total [283] 

S100A6, S100A8, S100B localize with Αβ plaques in 15mo IHC 3, 15mo CTX, HPC [284] 

↑ S100A8, S100B CTX in 15mo WB 3, 15mo CTX, CB [284] 

GFAP colocalization with Transglutaminase IHC 24-27mo ? [285] 

GFAP colocalization with PBR IHC 20mo HPC [286] 

GFAP colocalization with GDNF (around plaques) IHC 20mo HPC [286] 

GFAP colocalization with BDNF (only around plaques) IHC 21mo CTX [287] 

GFAP colocalization with CyclinE, D1, B1 & CDK4 IHC 21.5mo (female) CTX [288] 



GFAP does not colocalize with CDKIs IHC 21.5mo (female) CTX [288] 

Observation: Astrocytes express endothelial NOS and/or inducible 

NOS 
IHC 18mo CTX, HPC [289] 

Tg(APPArcSwe) (also known as Tg-ArcSwe) 

↑ GFAP ELISA 8, 12, 16mo Total [290] 

↑ GFAP signal intensity IHC 
8, 12, 16mo vs 

4mo 
CTX [40] 

↑ [11C]DED binding in 16mo TH PET 8, 16mo 
CTX, HPC, STR, 

TH 
[290] 

GFAP does not colocalize with MAOB IHC 8, 12, 16mo HPC [290] 

Tg(PRNP-APPSweInd)8 (also known as TgCRND8, Tg19959) 

↑ TNF-α+ & IL-1β+ cell density in 6mo IHC 3, 6mo CA1, CA3 [74] 

↑ NeuN/GFAP/Iba1 colocalization in 6mo IHC 3, 6mo CA1, CA3 [74] 

GFAP colocalization with PEA-15 (around plaques, ↑PEA-15 in 6mo) IHC, Mass Spectrometry 3, 6mo 
CTX 

 
[291] 

GFAP colocalization with IL-6, IL-1β IHC 9mo CTX [292] 

GFAP colocalization with phospho-p38 IHC 7mo HPC [293] 

Observation: GFAP+ cells surround compact & diffuse plaques IHC 9-20 weeks old CTX, Subiculum [294] 

Observation: Characterized reactive glial nets (microglia and 

astrocytes forming 3D structures in AD) in mouse and human 
IHC 9mo CTX 

[292] 

 

Tg(Thy1-APPSwDutIowa) (also known as TgSwDI) 

↑ GFAP+ cell density in 24mo Tg vs 24mo WT & 6mo Tg IHC 6, 24mo CTX [295] 

↑ GFAP+ cell density in 12mo IHC 6, 24mo CTX [295] 

↑ GFAP+ cell density in 3mo Subiculum IHC 3, 12mo 
FtC, HPC, TH, 

Subiculum 
[72,296] 

↑ Gfap in CA1, Subiculum Autoradiography (ISH) 
5, 12, 18mo 

(males) 

CTX, DG, CA1, 

Subiculum, 

Thalamus, LM 

[261] 

↑ Gfap in 18mo CTX & TH Autoradiography (ISH) 
5, 12, 18mo 

(males) 

CTX, DG, CA1, 

Subiculum, 

Thalamus, LM 

[261] 

↑ S100β+ area and mRNA IHC, qPCR 12mo FtC, HPC [72] 

↓ CX43, KIR4.1, BK (K+ channels) WB, qPCR 12mo FtC, HPC [72] 

↑ AQP4 vessel coverage in 24mo vs WT IHC (using GFAP) 6, 24mo CTX [295] 

↓ AQP4 vessel coverage in 24mo vs 6mo Tg IHC (using GFAP) 6, 24mo CTX [295] 

GFAP does not colocalize with C1q, C3, C4 IHC 12mo TH [297] 

Tg(APPSwLon/PSEN1*M146L) 

↑ GFAP+ area (plateau reached in 9mo) IHC 4, 6, 12mo HPC [66] 



↑ BLBP+ area IHC 4, 6, 12mo HPC [66] 

NC BLBP+ cell density IHC 6mo Hilus [298] 

GFAP colocalization with S100A6 IHC 2.5-10mo CTX [299] 

Observations: AQP4 and EAAT2 surround dystrophic neurites in 

astrocytes 
IHC, Electron microscopy 4, 6, 12mo HPC [66] 

Tg(tetO-APPSwInd) (also known as tet-APPswe/ind) 

NC YFP transfer through gap junctions (opposite to in vitro 

experiments) 

Ex vivo slice, YFP injection, dye 

transfer 
8.5-14mo 

CTX, HPC, 

Inferior 

Colliculus 

[300] 

GFAP colocalization with C3 (↑C3 signal intensity per GFAP+ cell) IHC 8mo HPC [57] 

Tg(Thy1-APPLon)2 (also known as APP/V717I) 

↑ GFAP+ cell density in 16mo Tg vs 3mo WT and 16mo WT IHC 3, 16mo CTX, HPC [301] 

↑ GFAP+ cell density in 3mo Tg vs 3mo WT IHC 3, 16mo CTX, HPC [301] 

↑ Gfap in 16mo Tg vs 16mo WT qPCR 3, 16mo CTX, HPC [301] 

GFAP colocalization with iNOS (↑GFAP+ cell density 16mo Tg vs 

16mo WT) 
IHC 3, 16mo CTX, HPC [301] 

Tg(APPSw/PSEN1*M146L) (also known as PS/APP, APPK670N/M671L/PS1M164L, Tg2576/PS1) 

↑ GFAP+ area (plateau reached in 9mo) IHC 2, 3, 5, 9, 12mo CTX, HPC [302] 

↑ GFAP in 11, 17mo ELISA 3, 6, 11, 17mo HPC [303] 

GFAP colocalization with SRCL1 (close to plaques and vessels) IHC 9mo CTX, HPC [304] 

GFAP does not colocalize with SRCL1 (far from plaques or in WT) IHC 9mo CTX, HPC [304] 

GFAP colocalization with COX2 around plaques (not in human) IHC 7mo CTX, HPC [93] 

Observation: First GFAP staining around plaques at FtC? GFAP 

becomes abundant in 7mo. 
IHC 3mo FtC [93] 

Observation: Patches of GFAP staining in HPC, CC IHC 6mo HPC, CC [303] 

Observation: Patches of GFAP staining in CTX IHC 3mo CTX [303] 

Observation: Atrophic astrocytes IHC 18, 30mo CTX [93] 

Tg(PDGF-APPIn) (also known as PDAPP(line109), APPInd, APPV717F, hbeta-APP) 

Astrocytes form networks in Tg CTX 
Biocytin dialysis & diffusion, 

IHC 
21-28mo CTX, HPC [305] 

NC number of astrocytes displaying passive or outward-rectifying 

currents 

Patch clamping followed by 

hyperpolarization or 

depolarization 

21-28mo CTX, HPC [305] 

CTX: ↑ double-responsive astrocytes 

HPC: ↑Kainate-only & Kainate- and D-aspartate- responsive 

astrocytes, ↓no-responsive astrocytes 

HPC: cells close to plaques: 75% Kainate-only, 25% Kainate- and D-

aspartate- responsive astrocytes 

Electrophysiology in the 

presence of Kainate and/or D-

aspartate 

21-28mo CTX, HPC [305] 



GFAP colocalization with membrane bound LRP at distal GFAP+ 

processes 
IHC 9-15, 22mo ? [306] 

Tg(APPSw)40 (also known as APPswe(R1.40), APPK670/M671, R1.40, R1.40-YAC) 

↓ GFAP signal intensity at 9mo 

↑ GFAP signal intensity at 21mo 
IHC 4, 21mo HPC [307] 

Apptm3.1Tcs (also known as APPNL-G-F, APP NL-G-F Knock-in) 

207 genes upregulated vs WT mice 

73 genes downregulated vs WT mice 

54 of the significantly altered genes were common with human AD 

samples from temporal cortex (↑C4a, C4b, Cd74, Ctss, Gfap, Phyhd1, 

S100b, Tf, Tgfbr2, Vim) 

3 of the significantly altered genes were common with human AD 

samples from frontal cortex (↑C4a, C4b, Phyhd1) 

5 of the significantly altered genes were common with human AD 

samples from temporal and frontal cortex (↑C4a, C4b, Phyhd1) 

Microarray from bulk tissue 

(validated by qPCR) 
12mo CTX [308] 

↑ Gfap and S100β; differences between sexes are present which are 

more profound in older mice 
qRT-PCR 

5, 7, 12mo 

(males vs 

females) 

CTX [308] 

↑ GFAP signal intensity in 12mo vs WT (males & females) 

↑ GFAP signal intensity in 7mo FtC vs WT (males only) 
IHC 

5, 7, 12mo 

(males vs 

females) 

FtC, Temporal 

CTX 
[308] 

Apptm2.1Tcs (also known as APPNL-F) 

↑ GFAP signal intensity in 9-18mo IHC 1-3, 4-6, 9-18mo CA1 [309] 

GFAP colocalization with P2Y1 (↑GFAP/P2Y1 colocalization) IHC 9-18mo CA1 [309] 

Tg(Thy1-APPSw,Thy1-PSEN1*L166P)21 (also known as APPPS1, APP.PS1) 

↑ hyperactive (> 4 Ca2+ transients / minute) & ↓inactive astrocytes  

↑ hyperactive <50μm from plaques vs >50μm 

↑ inactive >50μm from plaques vs <50μm 

IHC, electrophysiology 5-9mo CTX (L1-3) [39] 

NC Ca2+ transient amplitude, duration IHC, electrophysiology 5-9mo CTX (L1-3) [39] 

↑ spontaneously active endfeet percentage / cell (spontaneous Ca2+ 

elevations occurring in astrocyte endfeet) 
IHC (OGB-1) 5-9mo CTX (L1-3) [39] 

NC Ca2+ transient amplitude, duration at endfeet IHC, electrophysiology 5-9mo CTX (L1-3) [39] 

↑ tdTomato+ astrocyte volume & area 
IHC (hGFAP-CreERT2, Rosa-

tdTomato 
3, 6, 12mo CTX [310] 

↑ tdTomato+ astrocyte process length & number of branches from 

6mo 

IHC (hGFAP-CreERT2, Rosa-

tdTomato 
3, 6, 12mo CTX [310] 

↑ GFAP+/tdTomato+ of total tdTomato+ cells 
IHC (hGFAP-CreERT2, Rosa-

tdTomato 
6mo CTX [310] 



NC S100β+/tdTomato+ of total tdTomato+ cells 
IHC (hGFAP-CreERT2, Rosa-

tdTomato 
6mo CTX [310] 

↓ GS+/tdTomato+ of total tdTomato+ cells 
IHC (hGFAP-CreERT2, Rosa-

tdTomato 
6mo CTX [310] 

↑ GFAP+, S100β, GS+ area IHC 6mo CTX [310] 

tdTomato+ astrocytes do not colocalize with BrdU 

(tamoxifen 4 weeks prior to analysis, two BrdU injections daily for 8 

days prior to analysis) 

IHC (hGFAP-CreERT2, Rosa-

tdTomato 
6mo CTX [310] 

↓ GS from 6mo WB 3, 6, 12mo CTX [310] 

↓ GS activity from 6mo 
Enzyme catalyzed chromogenic 

reaction assay 
3, 6, 12mo CTX [310] 

218 genes upregulated, 107 genes downregulated belonged to 10 

gene clusters (signal peptide, disulfide bond, glyco-protein, secreted, 

hydrolase, calcium, inflammatory, immunity, lectin, and 

chemotaxis) 

RNA-seq of FACS-isolated 

astrocytes 
3mo CTX [310] 

Age-dependent ↑ of P2Y1R concentration (ng/ml) in Tg mice ELISA 6mo Total [311] 

GFAP colocalization P2Y1R near methoxy-X04+ Aβ plaques IHC 6mo CTX, HPC [311] 

Positive correlation of  P2Y1R concentration with GFAP+ area  
ELISA (P2Y1R), 

IHC (GFAP) 
6mo Total [311] 

↑ Ca2+ transient amplitude 

NC full duration at half maximum (FDHM) 

↑ fraction of spontaneously active astrocytes 

Astrocyte-specific (GfaABC1D) 

fluorescent calcium indicator 

(GCaMP6f) expression via AAV 

infection 

6mo HPC [311] 

Tg(Thy1-AppDutch) (also known as APPDutch) 

SR101 colocalizes with NAPDH-FLIM IHC 18-24mo CTX [312] 

GFAP colocalization with NOXO1 IHC 18-24mo CTX [312] 

Tg(Thy1-APPSweLon)41 (also known as APPSL, APP41, TASD41, mThy1-hAPP751) 

↑ GFAP+ area at 6, 9mo vs 3mo Tg and 6, 9, 12 mo WT IHC 6, 9, 12mo CTX [313] 

NC GFAP+ area IHC 6, 9, 12mo HPC [313] 

GFAP colocalization with Cav1.2 IHC 6, 12mo CTX, HPC [314] 

GFAP colocalization with Cav1.2 (around plaques) IHC 2, 4, 11mo HPC [315] 

GFAP does not colocalize with Ca2+ channel β4 subunit IHC 2, 4, 11mo CTX, HPC [315] 

Observation: ↑ GFAP & Cav1.2 signal intensity IHC 11mo CTX [315] 

Tg(Thy1-APPArc)M8  (also known as TgAPParc, Thy1.2-hAPParc) 

↓ β-dystroglycan vessel coverage in 16-22mo IHC 6, 9-13, 16-22mo CTX, HPC [73] 

Observation: Retracted and swollen endfeet observed around 

plaques 
IHC 6, 9-13, 16-22mo CTX [73] 

Tg(Prnp-APPOsk) (also known as APP E693Δ-Tg (Osaka)) 

Observation: GFAP staining from 18mo IHC 8, 12, 18, 24mo CTX, HPC, CB [316] 



Tg(Thy1-APPSw/Thy1-PSEN1*G384A) (also known as APPswe/PS1G93A, APPswexPS1G384A) 

↑ S100β+ astrocyte soma size in 4-11moTgvs 1-2mo Tg IHC 1-2, 4-6, 9-11mo CTX [317] 

↑ S100β+ astrocyte soma size in 4-6mo Tg vs 1-2, 9-11mo Tg IHC 1-2, 4-6, 9-11mo DG [317] 

↑ GABA signal intensity in astrocytes in 4-6mo Tg vs 1-2, 9-11mo Tg IHC 1-2, 4-6, 9-11mo CTX, DG [317] 

↑ S100β+ soma size of astrocytesclose to plaques vs far from plaques IHC 1-2, 4-6, 9-11mo CTX, DG [317] 

↑ GABA signal intensity of astrocytes close to plaques vs far from 

plaques 
IHC 4-6mo CTX [317] 

NC S100β soma size and GABA signal intensity  results in 

cumulative frequency graphs 
IHC 4-6mo CTX [317] 

Tg(Thy1-PSEN1*G384A) (also known as PSEN1G384A) 

↓ S100β+ astrocyte soma size IHC 4-6mo CTX [317] 

NC GABA signal intensity in astrocytes IHC 4-6mo CTX [317] 

NC astrocyte number with  altered S100β+ soma size IHC 4-6mo CTX [317] 

↑ astrocyte number with ↑ GABA signal intensity IHC 4-6mo CTX [317] 

 

  



Supplementary Table S2. Main astrocytic findings from Tau-based mouse models. All comparisons are versus age-matched wild-type mice unless otherwise mentioned. 

Abbreviations: ↑ = upregulation; ↓ = downregulation; NC = no significant change; ? = contradicting data * = missing data; Aβ = Amyloid Beta, BS = Brain Stem, CB = Cerebellum, CA 

= cornu ammonis, CTX = Cortex, DG = Dentate Gyrusx, EC = Entorhinal Cortex, FACS = Fluorescence-activated Cell Sorter, FtC = Frontal Cortex, GJ = Gap Junctions, HPC = 

Hippocampus, IHC = Immunohistochemistry, LM = Laconosum Moleculare, mo = months old, ParC = Parietal Cortex, qPCR = Quantitative Polymerase Chain Reaction, RGCL = 

Retinal Ganglion Cell Layer, SC = Spinal Cord,  SO = Stratum Oriens, SP = Stratum Pyramidale, SR = Stratum Radiatum, STR = Striatum, TH = Thalamus, Tg = Transgenic mice, vs = 

versus (comparison), WB = Western Blot, WT = Wild Type. For additional synonyms for individual mouse models we recommend referring to www.informatics.jax.org. 

Finding Method Age Brain Area References 

Tg(Prnp-MAPT*P301S)PS19 (also known as Tau P301S (PS19), P301S Tau, PS19Tg) 

↑ GFAP+ cells in 3, 5mo IHC 2, 3, 5mo CTX [140] 

↑ GFAP+ area in 9mo Tg & 13mo WT vs 3mo WT IHC 
3, 6, 9mo (Tg), 3, 

13mo (WT) 
DG, CA1, CA3 [141] 

↑ classical components (↑C1q in RNA-seq and C1q signal intensity in 

IHC) 

↑ A1-specific & pan-reactive genes 

RNA-seq of FACS-isolated 

astrocytes (validated by IHC) 

6mo (validated 

in 9mo) 

 

HPC [33] 

GFAP colocalization with C3 IHC 6mo HPC [33] 

GFAP colocalization with GDNF IHC 9mo HPC [141] 

GFAP does not colocalize with PBR IHC 9mo HPC [141] 

Observations: NFT distribution & density corresponded that of 

GFAP. 

Most astrogliosis observed in WM where there is little tau 

pathology. 

IHC 3, 6mo 
EC, HPC, AM, 

SC, WM 
[117] 

Fgf14Tg(tetO-MAPT*P301L)4510 (also known as rTg4510, Tg4510, Tg(tauP301L)4510, rTgP301L) 

↑ GFAP+ area in 6, 9 and 12mo Tg 

↑ GFAP+ area in 12mo Tg vs 6 and 9mo Tg 
IHC 6, 9, 12mo FtC [318] 

↑ GFAP+ area in 9 and 12mo Tg 

↑ GFAP+ area in 12mo Tg vs 6 and 9mo Tg 
IHC 6, 9, 12mo HPC [318] 

Observation: increased GFAP signal intensity from 2.5mo which 

further increased up to 12mo 
IHC 

1.5, 2.5, 4, 6, 8, 

12mo 
CTX, HPC [144] 

Observation: Hypertrophic astrocytes with thick and fibrous 

processes are present in 9 and 13mo Tg mice. Swollen astrocytic 

processes surround degenerating neurons of 4 and 13mo Tg mice. 

Electron Microscopy 4, 9, 13mo Dorsal CTX [319] 

rTgTauEC (also known as neuropsin-tTA x FVB-Tg(tetO-tauP301L)4510) 

↑ GFAP+ cell density in 14, 24, 34mo vs WT IHC 8, 14, 24, 34mo EC [142] 

GFAP colocalization with PHF-1 IHC 24mo ML (or EC?) [122] 

GFAP does not colocalize with hTau (MC1 antibody) IHC 8, 14, 24, 34mo EC [142] 

Observations: ’reactive’ astrocytes in Amygdala. No reactive 

astrocytes in other brain regions. 
IHC 8, 14, 24, 34mo EC [142] 

  



Tg(MAPT)8cP (also known as hTau, 8c) 

↑ GFAP signal intensity in 24mo IHC 3, 11, 24mo CTX [143] 

GFAP colocalization with Tau in 11, 24mo IHC (T22) 3, 11, 24mo CTX [143] 

Tg(Prnp-MAPT*R406W)21807 (also known as Tau R406W Tg, TgTau406W) 

Observations: Reactive astrocytes are present. These astrocytes do 

not express human Tau, but do express mouse Tau 
IHC 10mo 

CTX, HPC, 

Amygdala 
[157] 

GFAP-hTauWT (also known as GFAP-hTauP301L, GFAP/tauP301L 

Tg) 
    

↓ GLT1 in SC 12mo & SC, BS 24mo 

↓ GLAST in SC 5mo & SC, BS 12,24mo 

(for both genotypes vs non-Tg controls) 

WB 5, 12, 24mo CTX, BS, SC [320] 

Tg(Thy1-MAPT)183 (also known as P301L tau, pR5)     

GFAP colocalization with Tau in 11,24mo IHC (T22) 3, 11, 24mo CTX, Retina [143] 

Observation: Filamentous Tau in GFAP+ subpial astrocytes Electron microscopy ? SC [159] 

TTg(Thy1-MAPT)22 (also known as THY-Tau22) 

↑ GFAP protein levels WB 6, 12mo HPC [321] 

↑ ADK protein levels at 12mo WB 6, 12mo HPC [321] 

Tg(APPSwe,tauP301L)1Lfa Psen1tm1Mpm (also known as 3xTg, 3xTg-AD) 

↑ GFAP protein levels in 18-26mo 

NC GFAP protein levels in 12mo 
WB 6, 12, 18-26mo HPC [25,160–162] 

↑ GFAP+ area IHC 12mo HPC [25] 

↑ GFAP+ area in 5-20 & 30-40 weeks old IHC 

5-20, 30-40, 50-

72 

weeks old 

RGCL [163] 

↑ GFAP in 22, 26mo Tg vs 3, 12mo Tg WB 3, 12, 22, 26mo Subiculum, CA1 [164] 

↑ GFAP+ cell density in 28mo Tg vs 18mo Tg IHC 11, 18, 20, 28mo Subiculum, CA1 [164] 

NC GFAP signal intensity IHC 
22-24mo 

(female) 

CTX, CA1, CA3, 

DG 
[322] 

NC GFAP+ cell density IHC 
3, 9, 12, 18mo 

(male) 
PFC [323] 

↑ GFAP+ cell density IHC 18-26mo Alveus [161] 

↓ GFAP+ cell surface & volume from 3mo in total 

↓ GFAP+ cell surface & volume from 3mo in layers I-II, IV-V 

↓ GFAP+ cell surface & volume from 12mo in layer III 

IHC 
3, 9, 12, 18mo 

(male) 
PFC [323] 

↓ S100β, Cx43 & ↑AQP4 in 12mo vs 6mo in Tg and WT mice WB 6, 12mo HPC [160] 

↑ TNF-α in 12,22 mo Tg vs 3,26 mo Tg WB 3, 12, 22, 26mo Subiculum, CA1 [164] 

↓ Il6, Ifmb in 3mo 

↑ Il6, Ifnβ in 12mo 
qPCR 3, 12mo CTX, HPC [165] 



↓ GS+ cell density (DG in 12,18mo, CA1 in 18mo) 

↓ GS optical density in 18mo 

↓ GS+ cell density close vs far from plaques 

↓ GS+ than GFAP+ cell density both close and far from plaques 

IHC 9, 12, 18mo DG, CA1 [324] 

No accumulation of intracellular lactate under the presence of 

monocarboxylate transporter blocker (AR-C155858) 

Infection with adeno-associated 

virus 2/9 carrying Laconic 

(lactate FRET nanosensor) 

6mo HPC [325] 

↓ Total and extracellular L-Serine 

↓ Total and extracellular L-Serine 

HPLC (total levels) 

In vivo microdialysis and LC-

MS/MS 

6mo HPC [325] 

↑% of thin/long needle-shaped/oblong cells in EC vs HPC 

↓% of flat/stellate in EC vs HPC 
IHC 7 days old EC, HPC [326] 

80 genes upregulated vs WT mice 

171 genes downregulated vs WT mice 

14 of the significantly altered genes were common with human AD 

samples from temporal cortex (↓Vegfa) 

1 of the significantly altered genes were common with human AD 

samples from frontal cortex 

2 of the significantly altered genes were common with human AD 

samples from temporal and frontal cortex 

Microarray from bulk tissue 

(validated by qPCR) 
12mo CTX [308] 

GFAP colocalization with GS (↑ GFAP+ cell density) IHC 9, 12, 18-26mo 
Alveus, SO, CA1 

DG 
[161] 

GFAP colocalization with KIR6.2 (↑KIR6.2 levels in plasma 

membrane, ↑GFAP+ cell density) 
IHC (WB) 9, 12, 18-26mo 

Alveus, SO, CA1 

DG 
[161] 

GFAP colocalization with NOX2 (↑NOX2protein levels, ↑ signal 

intensity in GFAP+ cells) 
IHC (WB) 18mo HPC [162] 

GFAP colocalization with β1-integrin (↑β1-integrin protein levels, ↑ 

signal intensity in GFAP+ cells) 
IHC (WB) 22-24mo 

CA1 (not in0 

CA3, DG, CTX 
[162] 

GFAP colocalization with RAGE (↑RAGE levels, ↑ GFAP+ cell 

density) 
IHC (WB) 12mo HPC [25] 

GFAP partial colocalization with NG2, astrocytes and 

oligodendrocyte progenitor cells cluster around the same Aβ 

plaques 

IHC 24mo HPC [327] 

GFAP colocalization with PHGDH (NC PHGDH protein levels) IHC (WB, IHC) 6mo HPC [325] 

GFAP colocalization with Serpina3n (RNA expression enriched in 

the soma and processes of Tau-associated astrocytes vs non-Tau-

associated astrocytes) 

IHC & in situ hybridization 21mo CA1, SR [328] 

Observation: GFAP association with Tau granules 
IHC (Tau5 IgG1 & T22 

antibody) 
21mo CA1, SR [328] 



S100β colocalization with GRP78 (↑ protein levels & stained area) IHC (WB) 12mo HPC [25] 

Observation: Reactive astrocytes around plaque IHC 15mo HPC [280] 

Observation: Astrocytes were found in areas displaying glucose 

hypometabolism 
IHC 11mo EC, HPC [329] 

Observation: Hypertrophic astrocytes. Intense S100 staining of 

astrocyte processes, glia enwrapped Aβ 
IHC 9, 18-24mo Retina [330] 

 

  



Supplementary Table S3. Main astrocytic findings from LOAD and LOAD/FAD mouse models. All comparisons are versus age-matched wild-type mice unless otherwise mentioned. 

Abbreviations: ↑ = upregulation; ↓ = downregulation; NC = no significant change; ? = contradicting data * = missing data; BS = Brain Stem, CB = Cerebellum, CA = Cornu Ammonis, 

CST = Corticospinal Tract, CTX = Cortex, DG = Dentate Gyrus, ELISA = Enzyme-linked Immunosorbent Assay, EC = Entorhinal Cortex, FACS = Fluorescence-activated Cell Sorter, 

FtC = Frontal Cortex, GJ = Gap Junctions, HPC = Hippocampus, IHC = Immunohistochemistry, KI = Knock-in, LM = Laconosum Moleculare, mo = months old, ParC = Parietal Cortex, 

qPCR = Quantitative Polymerase Chain Reaction, RGCL = Retinal Ganglion Cell Layer, SC = Spinal Cord,  SO = Stratum Oriens, SP = Stratum Pyramidale, SR = Stratum Radiatum, Tg 

= Transgenic mice, vs = versus (comparison), WB = Western Blot, WT = Wild Type. For additional synonyms for individual mouse models we recommend referring to 

www.informatics.jax.org. For space throughout the table the three separate lines APOE2, APOE3, APOE4 are written as APOE2/3/4. 

Finding Method Age Brain Area References 

APOE2/3/4-KI (targeted replacement) (also known as ApoE3-TR/ApoE4-TR) 

↓ Abca1, ↓ABCA1 and APOE in APOE4 vs APOE3 mice. ↑ARF6 in 

APOE4 vs APOE3 mice. 
WB, PCR 4mo (male) HPC [331] 

↑ spontaneous Ca2+ transient amplitude  in APOE4 vs APOE3 male 

mice (NC in females) 

NC spontaneous Ca2+ transient frequency in APOE4 vs APOE3 male 

mice (NC in females) 

IHC (Ca2+ imaging – fluo4/AM) 

9-12-week-old 

(males and 

females 

separately) 

SR [332] 

↑ ATP-induced Ca2+ transient amplitude in APOE4 vs APOE3 male 

mice (NC in females) 

NC ATP-induced Ca2+ transient frequency in APOE4 vs APOE3 

male mice (NC in females) 

IHC (fluo4/AM followed by 

ATP stimulation) 

9-12-week-old 

(males and 

females 

separately) 

SR [332] 

↑ post-ATP-induced Ca2+ transient amplitude in APOE4 vs APOE3 

male mice (NC in females) 

NC post-ATP-induced Ca2+ transient frequency in APOE4 vs APOE3 

male mice (NC in females) 

IHC (fluo4/AM followed by 

ATP stimulation) 

9-12-week-old 

(males and 

females 

separately) 

SR [332] 

GFAP does not colocalize with IgG IHC 3, 10mo? CTX, HPC [333] 

APOE2/3/4-KI (targeted replacement) 

NC GFAP+ cell density IHC 4mo HPC [168] 

NC IL-1β, IL-6, TNF-α ELISA 4mo HPC [168] 

↑ BrdU+/S100β+ cells 3 days & 4, 10 weeks post-injection in Apoe-/- 

vs WT, APOE-KI 
IHC 6-7mo (female) HPC [334] 

Tg(APOE2/3/4);Apoe-/-     

↑ number of PAS+ clusters in astrocytes with age in Apoe-/- 

NC number of PAS+ clusters in astrocytes with age in APOE2, 3 or 4 

Periodic acid Schiff (PAS) 

staining 
4, 6, 8, 12mo HPC [335] 

Observations: Similar GFAP protein levels & GFAP+ cell density in 

Apoe-/- & WT mice 
WB, IHC 6mo (male) HPC [336] 

Tg(Gfap-APOE3/4);Apoe-/- 

↑ BrdU+/S100β+ cells 4 weeks post-injection in Apoe-/-, Gfap-APOE3 

& Gfap-APOE4 vs WT 
IHC 6-7mo (female) HPC [334] 

No fragmentation of APOE in Gfap-APOE3/4;Apoe-/- mice 

Fragmentation of APOE  in humans & Nse-APOE3/4;Apoe-/- mice 
WB 8-10mo Total [337] 



Tg(GFAP-APOE3/4;Apoe-/- 

NC GFAP WB 14-15mo CTX, HPC [338] 

Tg(Thy1-APOE4) v Tg(hPDGF-APOE4) v Tg(hGFAP-APOE4) v Tg(PGK-APOE4) 

Observation: ↑ GFAP+ cells Thy1- & PDGF-APOE4 vs GFAP-, PGK-

APOE4 and WT 
IHC 8, 18mo 

ParC, HPC, CST, 

Ventral Horn 
[81,339] 

APOE*R61T 

NC GFAP signal intensity IHC 12mo (male) CA1, CA3 [340] 

↓ GLT1 signal intensity IHC 12mo (male) HPC [340] 

↓ ApoE signal intensity IHC, WB 12mo (male) HPC [340] 

PSEN1de9;Apoe-/- vs PSEN1de9;GFAP-ApoE-/- 

↑ GFAP and Gfap in APP/PSEN1 vs WT, partially rescued in Apoe-/-

;APP/PSEN1 & Gfap-Apoe-/-;APP/PSEN1 mice 

WB, qPCR 

 
12mo 

CTX, HPC & 

Total 
[170] 

↑ GFAP+ cell density & cells per plaque in APP/PSEN1, partially 

rescued in the two Apoe-/- 
IHC 12mo 

CTX, HPC & 

Total 
[170] 

↑ APOE in APP/PSEN1 from 3mo WB 
1, 3, 6, 12mo 

(male) 
Total [170] 

↓ Apoe in CTX of Apoe-/-;APPswe/PSEN1dE9 and Gfap-Apoe-/-

;APPswe/PSEN1dE9  vs WT 

↓ ApoE in HPC of Apoe-/-;APP/PSEN1 vs APP/PSEN1 and WT ↓ ApoE 

in hippocampus of Gfap-Apoe-/-;APP/PSEN1 vs APP/PSEN1 

qPCR 12mo CTX, HPC [170] 

↑ STAT3 & TGF-β 

↑ pStat3/Stat3, pSmad2/Smad2 in APP/PSEN1, partially rescued in 

Apoe-/-;APPswe/PSEN1dE9 and Gfap-Apoe-/-;APPswe/PSEN1dE9 

WB, qPCR 12mo Total [170] 

↑ S100β in APPswe/PSEN1dE9, Apoe-/-;APPswe/PSEN1dE9 and 

Gfap-Apoe-/-;APPswe/PSEN1dE9 vs WT 

NC S100β in APPswe/PSEN1dE9, Apoe-/-;APPswe/PSEN1dE9 and 

Gfap-Apoe-/-;APPswe/PSEN1dE9 vs WT 

WB, qPCR 12mo Total [170] 

NC Smad2, Hevin, SPARC WB 12mo Total [170] 

Tg(GFAP-Apoe3/4)xTg(APPSw/PSEN1de9)85 (also known as Apoe3/AD and Apoe4/AD) 

↑ IFNγ, MCP-1, MIP-1a, SCF, Rantes, b-NGF (cytokines) ELISA 6mo Total [173] 

Apoe-/-;Tg(APP*V717F) vs Apoe+/-;Tg(APP*V717F) vs Apoe+/+;Tg(APP*V717F) 

Observation: Reduced GFAP signal intensity IHC 21-22mo CTX, HPC [171] 

Tg(Thy1-APOE4/APP*V717F/Thy1-PSEN1*A246E) vs Tg(Gfap-APOE4/APP*V717F/Thy1-PSEN1*A246E) 

GFAP colocalization with APOE in Thy1-APOE4;APP/PSEN1 

GFAP did not colocalize with APOE in Thy1-APOE4;APP/PSEN1 
IHC 15mo (female) 

Perivascular 

areas 
[175] 

APOE4-KI;Apoe-/-;Tg(PRNP-APPSweInd)8 (APOE4-KI is a targeted replacement) (also known as TR-APOE4;Apoe-/-;CRND8) 

↑ GFAP in ΑPOE4 / CRND8, ↑ further in CRND8 WB 4, 7mo? Total [341] 

↑ Il1β in CRND8 vs WT qPCR 4, 7mo? Total [341] 

NC Tnfα in CRND8 vs WT qPCR 4, 7mo? Total [341] 



GFAP negatively correlates with circadian rhythm measurements, 

nest construction, and positively correlates with IL-1β 
Correlation analysis 4, 7mo? Total [341] 

APOE2/3/4-KI;Tg(APPSwFlLon/PSEN1*M146L*L286V) (also known as APOE2/3/4-KI;5xFAD) 

↑ IL-1β ELISA 6mo CTX [172] 

Observation: Prominent GFAP signal intensity in subiculum and 

deep layers of the cortex in all three APOE2/3/4-KI / 5xFAD 
IHC 6mo CTX, HPC [172] 

APOE2/3/4-KI;Tg(Prnp-MAPT*P301S) (also known as P301ShE/hE, TE2/3/4) vs Tg(Prnp-MAPT*P301S);Apoe-/- (also known as TEKO) 

↑ GFAP in Tau APOE4-KI WB 9mo CTX [176] 

↑ A1, pan-reactive genes in TE4 9mo vs TEKO 9mo & TE4 4mo (no 

upregulation in hApoE3, hApoE4 mice vs WT 9mo) 
Microfluidics qPCR 3, 9mo CTX [176] 

Correlation between ↑ hippocampal / piriform GFAP area and ↓ 

hippocampal / piriform volume, respectively 
IHC 9mo CTX, HPC [176] 

Trem2-/-;Tg(Prnp-MAPT*P301S) (also known as T2-/-PS) 

↓ Gfap, ApoE, Il1α, Il1β, Tnfα, C1q in Trem2-/-;PS19 vs PS19 qPCR 9mo CTX [179] 

↓ GFAP+ area in TREM2-/-;PS19 vs PS19 IHC 9mo 
Piriform CTX, 

HPC 
[179] 

↓ GFAP/Iba1 area correlation IHC 9mo 
Piriform CTX, 

HPC 
[179] 

Trem2-/-;Tg(APPSwFlLon/PSEN1*M146L*L286V) (also known as Trem2-/- 5xFAD) vs Trem2*R47H;Tg(APPSwFlLon/PSEN1*M146L*L286V) (also known as 

TREM2-R47H 5XFAD) 

Observation: ↓ Astrocytes (identified using the markers: Slc1a2, Gja1, 

Aqp4) seen in 5xFAD compared to WT, Trem2-/-, Trem2-/-;5xFAD 

Observation: ↑ Astrocytes (identified using the markers: GFAP, 

AQP4)  in human AD and AD with TREM2R62H patients compared to 

control 

snRNA-seq from bulk tissue 7mo Total [36] 
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