Supplemental Data
Methods

1. Hematoxylin and Eosin (H&E) staining

Pathological changes in the liver, spleen, and kidney tissues were analyzed using
H&E staining as described in our previous study [1]. Tissues were fixed in 4%
paraformaldehyde and serially dehydrated in ethanol. After embedding in paraffin,
0.5-um-thick sections were collected and stained with H&E. The sections were
observed using an optical microscope (BX51, Olympus, Tokyo, Japan).

2. Immunofluorescence

The paraformaldehyde-fixed brain slides were incubated with GFAP and S100B
(Table S1) followed by the combination of fluorescein-labelled secondary antibodies
(Table S1). Then images were acquired through a fluorescence microscope (BXS53,
Olympus, Tokyo, Japan).

3. Molecular docking

AutoDock 4.2 was used for molecular docking, which predicts the binding pattern and
affinity of small molecular ligands by studying their interactions with protein
receptors. Docking FA into GPX4 based on the determined substrate binding site of
GPX4 crystal structure, and molecular docking calculation using the Lamarckian
genetic algorithm, the structure with the lowest energy is selected as the analysis

object from the one with the most clustering results.



Table S1. Details of antibodies used in immunohistochemistry, western blot and immunofluorescence

Molecular Catalog
Antibody Dilution Application Company Area
weight number
AB 4.4 kDa bs-0107R 1:800  Immunohistochemistry Bioss Beijing, China
p-Tau (S396) 79 kDa ab109390 1:4000  Immunohistochemistry Abcam Cambridge, MA, USA
cAMP 42 kDa ab76238 1:150  Immunohistochemistry Abcam Cambridge, MA, USA
p-AKT (T450) 60 kDa BM4721 1:100  Immunohistochemistry Boster Wuhan, China
GPX4 17 kDa BA3802-1 1:100  Immunohistochemistry Boster Wuhan, China
Ibal 17 kDa 10904-1-AP 1:400  Immunohistochemistry Proteintech Wuhan, China
GFAP 50 kDa PB9082 1:400  Immunohistochemistry Boster Wuhan, China
DRD1 49 kDa A2893 1:1000 Western blot ABclonal Wuhan, China
GNAL 44 kDa abs141187 1:750 Western blot Absin Shanghai, China
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Table S2. Proteins with significantly different expression levels in proteomics

Protein. Unique. fc. WT fc. APP/PS1+FA
Number
names peptides - APP/PS1 -APP/PS1
Upregulated proteins by FA (Number: 10)
1 Claspl 8 108.8679433 116.7574448
2 Cox7c 2 75.9464048 74.10680885
3 Hnrnpdl 5 27.7350564 20.27176613
4 GNAL 4 7.821399026 3.006802096
5 Adcy5 13 7.603245852 4.379024494
6 Pdel0a 11 5.52792181 3.813609875
7 Gnb4 5 4.879425182 5.864464034
8 Pfdn6 2 4.31827841 4.952922853
9 Mpp3 6 2.011522507 1.6493573
10 Chmplb 2 1.604717166 1.546388726
Downregulated proteins by FA (Number: 5)
1 Rbpl 3 0.63146 0.440041
2 Tbed 4 0.631048 0.517827
3 Khdrbs3 3 0.27188 0.420554
4 Cacnala 5 0.080042 0.09214
5 Tmsb4x 4 0.006312 0.004574

fc. WT-APP/PS1: the ratio of protein between WT mice and vehicle-treated APP/PS1

mice;

fc. APP/PS1+FA-APP/PS1: the ratio of protein between FA-treated APP/PS1 mice

and vehicle-treated APP/PS1 mice.
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Figure S1. The quantification of the mean fluorescence intensity of MMP levels (n
= 3). The data are shown as means + S.E.M. p < 0.01 vs. CTRL N2a cells, **p <

0.01 vs. APB;.42-exposed N2a cells.
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Figure S2. Observation of mice body weight and organs index. (A) The changes on
body weight of APP/PS1 mice during the experimental period (n = 12). (B) FA
reversed the increase in liver index of APP/PS1 mice (n = 12). (C) FA showed no
significant effect on the spleen index of mice (n = 12). (D) FA downregulated the
kidney index of APP/PS1 mice (n = 12). The data are shown as means + S.E.M. *p <

0.01,"*p <0.001 vs. WT mice, **p < 0.01, ***p < 0.001 vs. APP/PS] mice.
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Figure S3. H&E staining of liver, spleen, and kidney (scale bar



>
v
(@)

15
" Cortex cAMP Cortex p-AKT " cortex GPX4
# 23 " o * P
2 120 2 1 > 12 —r—
=~ ° = 5= o
c [y
s § P : 5z,
% S cs °%
=3 s
S ¥ Y g =
N s @
ES Eg ® ES 60
= 40 F =
3 30,
Wi PTY WiepSherth TN
TenEghe reelE3pst WerEsper
D 1 15 16 1.5 15
# * " . B * W kxx ™ *
1 12 2 o 1.2 12
3 £ B 3
g 09 €os E: & 09 Zosf [5
o g Gog | ° o 3 °
- o
Qs Z 06 .;: =05 . o6
& N z 3 < a Y
0. m
0.3 0.3 0.3 0.3
A
0. - 0. 0. pry 0.0l - o
‘N;ppll’ hoeF w;""ﬂss“"s“ﬂ Mw\? S+ 'N;p?“’ psat® W”piP Shsre TR
E 1.5 2.0 1.5
4w wn
1.2} liﬂi\ 1.6| 1.2} § .
° e
i 5 2 g
% 0.9 %12 £ 0. g
g g z H
w w =
& 0.6 Z 03 T 2o
Q a a x
a ? o [}
0.3 0.4 0.3 %o
o. 0. 0.0 L
WepgshsnFh WierEshert® Veeegher
F 1.5 2.0 P 1 1.5 1 15
PP —_——— " . B wx ke R
o 1.2 1.6 A 1.2 1.2 1.2 1.2
3
[ I I 4
x e z =] a o
E‘g_ 0ol [0 l_a->_'1‘2 ; 0. B T & 0.9) % 0. 2 0.9
g £ 5 2 g 8
0.4 0.8 £ o © 0.8 g o X 0
8 z < = A I g T &
%04 0.4 0. 0.3 0. 0.3
0. [X 0.4 0. 0. 0.
WioppSheqreh WioppShersFh WiepESher WioppShetsF> Wioppshaiseh WioopSherseh
s (A APRESP PP APEERIP PP pRIP

P ; # *
[ — | — o kew B wkk

1 2.0 s 1.2 1.2)
o E Fe T
o e o a
a4, 1.5 & 0.9 a 0.9}
< < 3
P [ $ k)
S = Q
& 0.8 E 1.0| £ o E 0.6
|"—' a L w

o
o
o
o
@
s
w

0. 0.0

0.0
WlepBahen®” Wongghert e

0.
‘;.gs",ww ‘";P‘;[&?I}PS"”

Figure S4. FA regulated the dopaminergic system and ferroptosis in brains of
APP/PS1 mice. (A to C) Quantification of the mean density of (A) cAMP, (B) p-AKT,
and (C) GPX4 in cortex of APP/PS1 mice (n = 3). (D to G) Quantification of proteins
signals in Figure 4 normalized to GAPDH and expressed as fold of WT mice (n = 3).
The data are means + S.E.M. *p < 0.05, "p < 0.01,"*p < 0.001 vs. WT mice, *p <

0.05, **p <0.01, ***p < 0.001, vs. APP/PS1 mice.
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Figure S5. FA alleviates neuroinflammation in brains of APP/PS1 mice. (A to D)
Quantification of the mean density of Ibal and GFAP in hippocampus and cortex of
APP/PS1 mice (n = 3). (E to G) Quantification of proteins signals in Figure 5
normalized to GAPDH and expressed as fold of WT mice (n = 3). The data are shown
as means + S.E.M. "p < 0.05, ¥p < 0.01,"p < 0.001 vs. WT mice, *p < 0.05, *¥p <

0.01, ***p <0.001, vs. APP/PS1 mice.
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Figure S6. FA decreased expression levels of GFAP and S100B in the brain of

APP/PS1 mice (scale bar: 50 um) (n = 3).
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Figure S7. The quantification of the mean fluorescence intensity of lipid ROS
levels (n = 3). The data are shown as means = S.E.M. *p < 0.01 vs. CTRL HT22 cells,

**p <0.01 vs. erastin-exposed HT22 cells.
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Figure S8. FA alleviates ferroptosis related inflammation in erastin-exposed
HT22 cells. Quantification of proteins signals in Figure 6 normalized to GAPDH and
expressed as fold of CTRL HT22 cells (n = 3). The data are shown as means + S.E.M.
"p <0.05, "p < 0.01 vs. CTRL HT22 cells, *p < 0.05, **p < 0.01, ***p < 0.001 vs.

erastin-exposed HT22 cells.
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to GAPDH and expressed as fold of CTRL HT22 cells transfected with NC siRNA (n
= 3). The data are shown as means + S.E.M. "p < 0.05, *p < 0.01, "p < 0.001 vs.
CTRL HT22 cells transfected with NC siRNA, *p < 0.05, **p < 0.01, ***p < 0.001 vs.
erastin-exposed HT22 cells transfected with NC siRNA, “4p < 0.01, “**p < 0.001 vs.

FA-treated HT22 cells transfected with NC siRNA.
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Figure S12. A diagram about the possible neuroprotective mechanisms of FA

against AD-related ferroptosis and neuroinflammation via Nrf2/GPX4 axis.
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