Platelet-derived exosomes in situ reprogramming macrophages for rheumatoid arthritis treatment
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[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Supplementary figure S1. Proteomic analysis of PLT-Exos. a) Hierarchical clustering of differentially expressed proteins (DEPs) (Fold change > 1.5 and P value < 0.05) between platelet and PLT-Exos, with protein abundance being Z-score normalized. Rows represent proteins and columns represent individual replicates. b) Volcano plot showing significantly upregulated (red dots) and downregulated (blue dots) proteins in PLT-Exos, compared to platelet. c-e) GO enrichment analysis of DEPs in PLT-Exos. The Y-axis represents GO terms and the X-axis represents rich factor. The colour of the bubble represents enrichment significance and the size of the bubble represents number of upregulated proteins. f) Gene ontology (GO) analysis of DEPs in PLT-Exos, categorized into ‘Biological process’, ‘Cellular component’ and ‘Molecular function’. g) Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis of DEPs in PLT-Exos.
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Supplementary figure S2. Effect of PLT-Exos on Macrophages Polarization In Vitro. mRNA expression levels of a) IL-6, b) IL-1β, c) TNF-α, d) Arg-1, e) TGF-β and f) IL-10 in M1 macrophages treated with different concentrations of PLT-Exos determined by qRT-PCR. β-Actin served as internal control. Data are presented as the mean ± SD (n = 3, * p < 0.05, *** p < 0.001, **** p < 0.0001).
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Supplementary figure S3. Effect of PLT-Exos on recovery of motor function in CIA mice. a) Changes in forepaw grip strength over time for each treatment group (n = 5). b) Changes in hind paw grip strength over time for each treatment group (n = 5). c) Paw prints of hind feet collected after three weeks of treatment for each group. d) AFI for each group following three weeks of treatment.



[image: ]
Supplementary figure S4. The effect of PLT-Exos on the proportion of different immune cells in the blood and spleens of CIA mice. a-d) Representative plots (left) and quantification (right) of IFN-γ+CD4+ and Foxp3+CD25+ cells in spleens of CIA mice analyzed by flow cytometry (n=3). e-h) Representative plots (left) and quantification (right) of IFN-γ+CD4+ and Foxp3+CD25+ cells in the blood of CIA mice analyzed by flow cytometry (n=3). Data are represented as mean ± SEM. Statistical significance was calculated by Student’s t-test. *P<0.05, **P<0.01, ns, non-significant.
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[bookmark: OLE_LINK3][bookmark: _Hlk185953126]Supplementary figure S5. The safety of the PLT-Exos. HE straining of the major organs from CIA mice treated with PLT-Exos.


[image: CD9]
CD9


[image: CD63]
CD63


[image: CD81]
CD81


[image: CD41]
CD41


[image: GAPDH (1)]
[bookmark: _GoBack]GAPDH
image7.tiff




image8.tiff




image9.tiff




image10.tiff




image1.tiff
c 2
2

A 4
g

B U
w

o -1
®

] -2

C

Platelet

PLT-Exo

intermediate-density lipoprotein particle-
very-low-density lipoprotein particle:
riglyceride-rich plasma lipoprotein particle
low-density lipoprotein particle:
chylomicron

spherical high-density lipoprotein particle-
high-density lipoprotein particle-
protein-lipid complex

plasma lipoprotein particle:

lipoprotein particle

cortical actin cytoskeleton

actomyosin

endocytic vesile membrane

cytoplasmic region

cell cortex

Zdisc

Iband

platelet alpha granule lumen

cell-cell junction

endoplasmic reticulum lumen:

- @0

Biological Process
100
0
£
2
o 7
o
e
3]
S
8 s0
£
=
=z
25
o= == - - - - - - - - - - - == ‘-« =-=--
& & e e
«
S «°& '\\"7"&\ © QQ& «°&
\Q b'b R N 'Z} R N o 0\
RN R
&0 @ F \O\o_é‘
F & EE
O & F S S &
& F g
AR SR SR
0@) <L '@& @q.@\ ¢ L
< é-\\o < S &
8 N (,\\\@‘?
g .,
7]
£
@ 30
=
o
Q.
f
© 20
S
@
E
]
= 10
0
O
&
N
/e’0
&
NP
& &
& <®
& <@
@

12 1's 8
Log2 Fold enrichment

Protein number
o

O
O
O=

P value

0.002

S

d

peptidyl-prolyl cis-trans isomerase activity
cis-trans isomerase activity

sterol transporter activity

sterol binding {

cholesterol binding {

lipid transporter activity
lipase inhibitor activity

alcohol binding {

monacarboxylic acid binding

steroid binding {
small GTPase binding {

ubiquitin protein ligase binding {
ubiquitin-ike protein ligase binding {

transporter activity

GTPase binding {

actin flament binding

phospholipid binding {

structural molecule activity:

protein-containing complex binding

PLT-Exos VS Platelet

-Log10 P value

°
ol

T
1
|
1
1
1
1
1
1
1
1
1
1
|
1
1
1
.
1
)
'
1
1
1

©
’..
)

B W —

® Up:25

-25

0.0

25 5.0

Log2 PLT-Exos/Platelet Ratio

vincuiin binding {

: e

Protein number
o s
O
O=
Os

P value

10 15
Log2 Fold enrichment

GO analysis

Cellular Component

KEGG analysis

regulation of heterotypic cellcell adhesion
positive regulation of heterotypic cell-cell adhesion
iglyceride catabolic process

rogulation of fatty acid biosynthetic process
phospholipid effiux

regulation of steroid biosynthetic process

positive regulation of fatty acid metabolic process
regulation of fatty acid metabolic process

sterol transport

cholesterol transport

phospholipid transport

regulation of steroid metabolic process
acylglycerol catabolic process

protein-ipid complex assembly-

regulation of sterol transport

regulation of receptor-mediated endocytosis
regulation of cholesterol transport

negative regulation of apoptotic signaling pathway
iglyceride metabolic process

positive regulation of cell-cell adhesion

1.00 :

125 175
Log2 Fold enrichment

Molecular Function

[ Cellular Processes [[] Environmental Information Processing

[ Genetic Information Processing [ll] Human Diseases
[ Metabolism [l Organismal Systems

Protein number
o
[O)d
Ow
O
P value
oo
oo

0.002





image2.tiff
ns

ns

1.5

O

ns

k k ok ¥

1 T
S 0
o

~—

1
0

¢ 1-11 JO uoIssa1dxa aAnR[Y
o)

<
o

I T
o T}

~

|

L0

9-11 JO UOISSaIAXd dAnR[OY
©

o

\ .
g
. % B
bo, .
+@% &VO» m
b\Q omwv . |
N "
9, 2 c
5 % " :
&VQ» | 1 1 | T
% m To} o To} o
01-"1I JO uo1ssardxa oAne[y
Y
9
. i
b9, B .
+ Q *
o, 2, :
b\Q ), OAMV . -
RN 2
4 % ° .
A/N
VO\/ 1 1 T 1
S © o o o
d- 101 Jo uorssaxdxa oAne[oYy
v
‘. =
9
( %O«.V . -
G A :
o :
r % ¢ . _
RS "
2 < c
5 o 4 .
v &
R S S S S

-~

[-9SeUISIY JO UOISSAIAXD dATIR[Y

O




image3.tiff
Front paw b
— —— Control
80 —— Saline
fr — MTX —~
%b 604 —— PRP-EVs 2
= g+ z
2 2
© 404 o
7 @
[="
£ 20- £
G} G}
0 T T T T 1
30 35 40 45 50 55
Time (days)
- ';'.‘ " b
a'..l .‘;: -
N Y Ny
Gp )
¥ -
2 ¢
™ #
" w
) v(..‘ ‘
‘ . %
o, vit ' .
Control Saline MTX PLT-Exos

Hind paw

—— Control
150 —— Saline
— MTX
——_PRP-EVs
100
50
0 T T T T T
32 37 42 47 52
Time (days)
d
o 3W
3 OTem
—
3 =)=
=
.2 -50-
=
o
=
o
«»n -1004 E
2L
5
< -1504
71 Normal Saline
I MTX PLT-Exos




image4.tiff
a Sali
5 aline MTX PLT-Exos b
10" 3 10°7 54 )
‘ 10 10" 3 15 .
4 g '
1073 4 4 z
10 10 3 103 22109
> + Q ole
| o3 3. 3 g:
prd E 10 10 3 103' - :rf >
w | ° 0,° 0,° 0.° S
— | -10°" 10" 3
o 10 -10 10°" oL L AL
o 0 ;05 L | T 5 Ty T T 5 L | T T @\@@&AV 0%
> 0 107 10 0 100 10 0 10t 100 P IS
CD4 N
C
N TR e
10 3 ~
. 4.58 8.31 8.09 -
o 3_ 3 & :
o[ 1077 10 10”7 S
X | o : 4
O 0 0 0 3 8
10" 03- 3 O
hrd 10 -10 10°-
0 10 T b i | T 4 T T T 4 L T T
ot > 0 10 0 10 0 10*
e
10”3 10° 105 ] f 20- *
‘ 10 ;\3 Kk
. < 154
10 3 5.32 4. 4] £ 2
10 115 10 712 10 7 734 ;Tg 10
>l 55,
) 3. T M
zZ 18 . 10 10° 10°+ 2 5
-
LL : 0 0" 0 ° “
— | -10 410" 10° 10°" o
™ T T ™ \ 0 $ %
4 5 T T T a— < SO
0 10 10 4 S 4 5 T S
= 0. 0 10 10 0 10 10 0 10t 10° ‘2\’&
g, :
o] N h 20 .
‘ 10.5 10 103 10 2
3.64 8.48 7.71 s %154 4 £
+ 5
m 3 on O
o | 1 103' 10 3 ; =
X | o 0 3 K 28
O 03- 3 ° 0. S i
3 |- 410" 10°" 10" - 0-
N . o . 0\~&<‘V &
p 2 Ty T T T 6\‘%‘»\\@ /er
10 > 0 10 0 104 0 104 ’ ‘%”/\




image5.jpeg
Lung Spleen Liver Heart

Kidney

Normal

Saline

MTX

PLT-Exos

200 pm

200 ym

200 um

200 pm

200 pm




image6.tiff




