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Figure S1. Protective effects of taxifolin on brain cells in the cortex of Tg-SwDI mice. 

The histograms compare values for cortical tissue for the same 14-month-old Tg-SwDI 

mice that received either the control diet (n = 4) or taxifolin-containing chow (n = 5) for 

13 months. Relative amounts were analyzed by western blot and densitometry, and 

mRNA expression levels obtained by quantitative RT-PCR and normalized to that of 
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GAPDH. The upper left image shows representative immunoblots. (A–C) Activation 

levels of apoptosis-related caspases cleaved caspase-9 (A), cleaved caspase-7 (B), and 

cleaved caspase-3 (C) relative to -actin. (D–F) Accumulation levels of amyloid- and 

hyperphosphorylated tau proteins in the cortical tissue: amyloid-1-40 (D) and amyloid-1-

42 (E) relative to -actin and phospho-tau (Thr205) relative to total tau (F). (G–I) 

Activation levels of pathways involved in amyloid- production in the cortical tissue: 

mRNA levels of ApoE (G) and APP (I), and the amount of phospho-ERK1/2 

(Thr202/Tyr204) relative to total ERK (H). (J–N) mRNA expression levels of 

proinflammatory and anti-inflammatory cytokines TNF- (J), IL-6 (K), IL-1 (L), IL-10 

(M), and TGF- (N). (O) Glutamate levels in the cortical tissue. (P) Levels of free lipid 

peroxides, malondialdehyde (MDA), in the cortical tissue. (Q–S) mRNA expression 

levels of the oxidative stress-responsive genes CuZn-SOD (Q) and Mn-SOD (R), and of 

catalase (S). Data are expressed as mean ± SEM (control, n = 4; taxifolin, n = 5). P values 

were determined by Student’s t-test. *P < 0.05; **P < 0.01.  
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Figure S2. Effects of taxifolin on the anthropometric and metabolic parameters of Tg-

SwDI mice. Results for 14-month-old Tg-SwDI mice that received either the control diet 

(n = 4) or a diet containing taxifolin (n = 5) for 13 months. (A and B) Weights of the body 

(A) and brain (B). (C–E) Serum levels of glucose (C), free fatty acids (D), and 

triglycerides (E). (F–H) Serum (F), hippocampal (G), and cortical (H) insulin levels. 

Hippocampal and cortical tissues were separately homogenized, centrifuged, and the 

supernatant was used to analyze insulin level. The levels of insulin in the serum, 

hippocampal tissue, and cortical tissue were measured by ELISA. IRI, immunoreactive 

insulin. Data are expressed as mean ± SEM (control, n = 4; taxifolin, n = 5). Statistical 

significance was examined by Student’s t-test. NS, not significant.  
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Figure S3. Effects of taxifolin on expression levels of blood and lymphatic vasculature-

related or hypoxia-responsive genes in the cortex of Tg-SwDI mice. Results for the 

cortical tissue from 14-month-old Tg-SwDI mice that received either the control diet (n = 

4) or a diet containing taxifolin (n = 5) for 13 months. mRNA levels were measured by 

quantitative RT-PCR and normalized to GAPDH. (A) mRNA expression level of the 

tight-junction-related cerebrovascular endothelial marker claudin-5. (B–E) mRNA 

expression levels of hypoxia-responsive genes in the cortical tissue: HIF-1 (B), HO-1 

(C), GLUT1 (D), and VEGF (E). (F–J) Gene expression levels of markers for lymphatic 
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endothelial cells: PROX-1 (F), LYVE-1 (G), VEGFR-3 (H), VEGF-D (I), and 

podoplanin (J). Data are expressed as mean ± SEM (control, n = 4; taxifolin, n = 5). P 

values were determined by Student’s t-test. **P < 0.01.  
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Figure S4. Effects of taxifolin on endoplasmic reticulum (ER) stress markers in the 

hippocampus and cortex of Tg-SwDI mice. Results for hippocampal and cortical tissue 

from 14-month-old Tg-SwDI mice that received either the control diet (n = 4) or a diet 

containing taxifolin (n = 5) for 13 months. mRNA levels were measured by quantitative 

RT-PCR and normalized to GAPDH. Relative amounts were obtained by western blot 

and densitometry. (A–E) mRNA expression levels of ER stress markers in the 
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hippocampus: ATF4 (A), GADD34 (B), ATF6 (C), and CHOP (D), and the amount of 

phospho-eIF2 (Ser51) relative to total eIF2 (E). (F–J) mRNA expression levels of ER 

stress markers in the cortex: ATF4 (F), GADD34 (G), ATF6 (H), and CHOP (I), and the 

amount of phospho-eIF2 (Ser51) relative to total eIF2 (J). Data are expressed as mean 

± SEM (control, n = 4; taxifolin, n = 5). Statistical significance was determined by 

Student’s t-test. NS, not significant.  
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Figure S5. Effects of taxifolin on expression levels of neurotrophic growth factors in the 

hippocampus and cortex of Tg-SwDI mice. Results for 14-month-old Tg-SwDI mice that 

received either the control diet (n = 4) or a diet containing taxifolin (n = 5) for 13 months. 

mRNA levels were measured by quantitative RT-PCR and normalized to GAPDH. (A–D) 

mRNA expression levels of neurotrophic growth factors in the hippocampus (A and B) 

and cortex (C and D): BDNF (A and C) and GDNF (B and D). Data are expressed as 

mean ± SEM (control, n = 4; taxifolin, n = 5). Statistical significance was examined by 

Student’s t-test. NS, not significant. 
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Figure S6. Beneficial effects of taxifolin on proinflammatory phenotypes of microglia in 

the cortex of Tg-SwDI mice. Results for the cortical tissue from 14-month-old Tg-SwDI 

mice that received either the control diet (n = 4) or a diet containing taxifolin (n = 5) for 

13 months. mRNA levels were measured by quantitative RT-PCR and normalized to 

GAPDH. Relative amounts were obtained by western blot and densitometry. 

Representative images are shown to the upper left. (A–C) mRNA expression levels of 

Iba-1 (A), TREM2 (B), and ADAM10 (C). (D) Concentration of sTREM2 in the cortical 

tissue. (E and F) Activation levels of proinflammatory signaling pathways in the cortical 
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tissue: amounts of phospho-p38 (Thr180/Tyr182) relative to total p38 (E) and phospho-

NF-B p65 (Ser536) relative to total NF-B p65 (F). (G–M) Associations between 

expression levels of TREM2 and levels of Iba-1 (G), ADAM10 (H), TNF- (I), IL-6 (J), 

IL-1 (K), glutamate (L), and lipid peroxidation (M) in the cortical tissue. A–F, Data are 

expressed as mean ± SEM (control, n = 4; taxifolin, n = 5); P values were determined by 

Student’s t-test; *P < 0.05; **P < 0.01. G–M, Pearson’s correlation coefficients (r) were 

used to test the associations of interest.  
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Figure S7. Effects of taxifolin on the expression levels of DNA methyltransferases and 

the global DNA methylation levels in genomic DNA in the hippocampus and cortex of 

Tg-SwDI mice. Results for hippocampal and cortical tissue from 14-month-old Tg-SwDI 

mice that received either the control diet (n = 4) or a diet containing taxifolin (n = 5) for 

13 months. mRNA levels were measured by quantitative RT-PCR and normalized to 

GAPDH. (A–F) mRNA expression levels of DNMT1 (A and D), DNMT3a (B and E), and 

DNMT3b (C and F) in the hippocampal (A–C) and cortical tissue (D–F). (G and H) 

Global 5-methylcytosine levels in genomic DNA in the hippocampal (G) and cortical (H) 

tissue. Genomic DNA was separately purified from the hippocampal or cortical tissue and 

the 5-methylcytosine fraction of DNA was detected using capture and detection 

antibodies, followed by colorimetric quantification. The 5-methylcytosine contents are 

shown as a percentage of total DNA. Statistical significance was examined by Student’s 

t-test. *P < 0.05; **P < 0.01; NS, not significant.  
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Table S1. List of antibodies used in western blot and immunohistochemistry. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Antibodies for immunohistochemistry.  

Antibodies Suppliers Dilution Isotype 

Phospho-p44/42 MAPK (Erk1/2) 

(Thr202/Tyr204)  

Cell Signaling 

Technology 
1:1000 Rabbit mAb 

p44/42 MAPK (Erk1/2) (137F5)  
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

-Amyloid (1-40 Specific) (D8Q7I)  
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

-Amyloid (1-42 Specific) (D9A3A)  
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

Phospho-Tau (Thr205) Abcam 1:1000 Rabbit pAb 

Tau antibody [TAU-5] Abcam 1:500 Mouse mAb 

Phospho-p38 MAPK (Thr180/Tyr182)  
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

p38 MAPK 
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

Phospho-NF-B p65 (Ser536) 
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

NF-B p65（C22B4) 
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

Phospho-eIF2 (Ser51) 
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

eIF2 
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

Cleaved Caspase-3 (Asp175) (5A1E) 
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

Cleaved Caspase-7 (Asp198) (D6H1) 
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

Cleaved Caspase-9 (Asp330) (D2D4) 
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

-actin 
Cell Signaling 

Technology 
1:1000 Rabbit mAb 

Iba-1* Abcam 1:500 Goat pAb 

TNF-* Abcam 1:100 Rabbit pAb 

TREM2* Bios antibodies 1:250 Rabbit pAb 
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Table S2. List of primer sequences. 

Target 
gene 

Forward primer (5'-3') Reverse primer (5'-3') Reference 

ADAM10 
GTGCCAGTACAGGCTCTTTG
C 

CACAGTAGCCTCTGAAGTCA
TTACATG 

1 

ApoE CTGACAGGATGCCTAGCCG CGCAGGTAATCCCAGAAGC 2 

APP 
TGCAGCAGAACGGATATGA
GAAT 

GTCAAAAGCCGAGGGTGAG
TAAA 

3 

ATF4 CTATGGATGATGGCTTGGCC CCGGAAAAGGCATCCTCC 4 

ATF6 TGGGAGTGAGCTGCAAGTGT ATAAGGGGGAACCGAGGAG 4 

BDNF GGTATCCAAAGGCCAACTGA CTTATGAATCGCCAGCCAAT 5 

Catalase GCAGATACCTGTGAACTGTC GTAGAATGTCCGCACCTGAG 6 

CHOP 
CCACCACACCTGAAAGCAGA
A 

AGGTGAAAGGCAGGGACTC
A 

This study 

Claudin-5 CAGTTAAGGCACGGGTAGCA GGCACCGTCGGATCATAGAA 7 

CuZn-SOD AAGGCCGTGTGCGTGCTGAA CAGGTCTCCAACATGCCTCT 6 

DNMT1 
AAGAATGTGTTGTCTACCGA
C 

CATCCAGGTTGCTCCCCT TG 8 

DNMT3a GAGGGAACTGAGACCCCA C CTGGAAGGTGAGTCTTGGCA 8 

DNMT3b AGCGGGTATGAGGAGTGCAT GGGAGCATCCTTCGTGTCTG 8 

GADD34 
TTACCAGAGACAGGGGTAG
GT 

GAGGGACGCCCACAACTTC This study 

GDNF 
ACCCGCTTCCATAAGGCTTT
A 

CAGCCTTGTGCCGAAAGAC 5 

GLUT-1 CCAGCTGGGAATCGTCGTT 
CAAGTCTGCATTGCCCATGA
T 

9 

HIF-1 CCTTCATCGGAAACTCCAAA 
TGGGGCATGGTAAAAGAAA
G 

10 

HO-1 
TGAAGGAGGCCACCAAGGA
GG 

AGAGGTCACCCAGGTAGCG
GG 

11 

Iba-1 GTCCTTGAAGCGAATGCTGG CATTCTCAAGATGGCAGATC 12 

IL-10 CCTGGTAGAAGTGATGCCCC GAAATCGATGACAGCGCCTC 13 

IL-1 
CACAGCAGCACATCAACAA
G 

GTGCTCATGTCCTCATCCTG This study 

IL-6 
AGACAAAGCCAGAGTCCTTC
A 

GGTCCTTAGCCACTCCTTCT
G 

13 

LYVE-1 
CAGCACACTAGCCTGGTGTT
A 

CGCCCATGATTCTGCATGTA
GA 

14 

Mn-SOD GCACATTAACGCGCAGATCA AGCCTCCAGCAACTCTCCTT 6 

Podoplanin CACCTCAGCAACCTCAGAC ACAGGGCAAGTTGGAAGC 15 

Prox-1 
GTTCCACAGACCAGACGGAA
G 

CAGAGGCAGATTGCTCGGAT 16 

TGF- ACCGCAACAACGCCATCTAT GTATCAGTGGGGGTCAGCAG 17 

TNF- GCCTCTTCTCATTCCTGCTTG CTGATGAGAGGGAGGCCATT 18 

TREM2 TGGGACCTCTCCACCAGTT GTGGTGTTGAGGGCTTGG 19 

VEGF 
CCACGTCAGAGAGCAACATC
A 

TCATTCTCTCTATGTGCTGGC
TTT 

9 

VEGF-D 
GCTCAAAAGTCTTGCCAGTA
TGG 

AGTTGCCGCAAATCTGGTG 16 

VEGFR-3 TGGTACCGGCTCAACCTCTC CACGTTTTTGCAGTCCAGCA 16 

GAPDH 
TCCACTCACGGCAAATTCAA
CG 

TAGACTCCACGACATACTCA
GC 

This study 
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