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Supplementary Figures 
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Fig. S1 Synthetic scheme of protein-modified bMSNs@Ce.
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Fig. S2 Characterization of Nanoparticles. Hydrodynamic diameters of bMSNs (a), CeNP (b), and bMSNs@Ce (c). Data are presented as means ± SD, n = 3. 
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Fig. S3 X-ray photoelectron spectroscopy (XPS) analysis of RVG29-bMSNs@Ce-1F12. 
[image: ]
Fig. S4 Characterization of RVG29-bMSNs@Ce-1F12. The RVG29 and 1F12 on the surface of nanoparticles were identified by ELISA (a) and SDS-PAGE (b). Data are presented as means ± SD, n = 3. *p < 0.05 and **p < 0.01.
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Fig. S5 Biocompatibility assay. (a) The morphology of SH-SY5Y and BV2 cells before and after incubation with RVG29-bMSNs@Ce-1F12. Scale bar = 100 μm. b) H&E staining of the main organs after RVG29-bMSNs@Ce-1F12 treatment. Scale bar = 100 μm. 
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Fig. S6 Characterization of Aβ plaque stained with 1F12 and RVG29-bMSNs@Ce. Confocal fluorescence images of Aβ plaque stained with 1F12 (a) and RVG29-bMSNs@Ce (b). Thioflavin S (green) was used as the positive control. Scale bar = 100 μm.
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Fig. S7 Evaluation of the ability of RVG29-bMSNs@Ce-1F12 to inhibit Aβ aggregation. (a) Dot blot analysis of Aβ42O levels in the treatment groups of PBS, RVG29-bMSNs, 1F12, and RVG29-bMSNs@Ce-1F12. b) Comparison of the particle size of Aβ42 aggregates in the 1F12 and RVG29-bMSNs@Ce-1F12 treatment groups. 
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Fig. S8 RVG29-bMSNs@Ce-1F12 alleviates Aβ42 aggregates-induced oxidative stress and microgliosis. Morphological changes (a), percentage of long cells (b), and cell viability (c) after exposure to Aβ42 in the presence of PBS and RVG29-bMSNs@Ce-1F12. Scale bar = 100 μm. Data are presented as means ± SD, n = 3. ANOVA was performed for multigroup comparisons, **p < 0.01, ***p < 0.001, and ****p < 0.0001.
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Fig. S9 The tissue distribution of 1F12 and RVG29-bMSNs@Ce. Time course fluorescence imaging of organs from C57BL/6J mice after administered with Cy3-labeled 1F12 and RVG29-bMSNs@Ce. 
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Fig. S10 IP-Western blot analysis of Aβ42 level in blood of APP/PS1 mice after treated with normal saline, RVG29-bMSNs@Ce, 1F12, and RVG29-bMSNs@Ce-1F12.
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Fig. S11 RVG29-bMSNs@Ce-1F12 ameliorates learning and memory impairments in APP/PS1 mice. (a) Swimming speed of APP/PS1 mice in the hidden platform learning trials and probe trial. (b) The platform crossing times of APP/PS1 mice in probe trial after treatments. Data are presented as means ± SD, n = 5. *p < 0.05 and **p < 0.01.

image3.emf
O 1s

C1s Ce3

Counts (s)

Si2p

3 197 397 597 797 997 1197
Binding Energy (eV)









-3 197 397 597 797 997 1197

Binding Energy (eV)

C

o

u

n

t

s

 

(

s

)

Si 2p

C 1s

O 1s

Ce 3d


image4.emf
kba 1 2 3 4
2 -
20 100 &=
=] 70 | =
8 1.5+ 55| * -
@ 43 | =~
c i 35 -
o
8 15 |~
<
10 |~ w———— —

NS N Lane 1: Marker; Lane 2: RVG29;
N‘“ge :\,se\g Lane 3: 1F12;
W0 W Lane 4: RVG29-bMSNs@Ce-1F12









a b

0.0

0.5

1.0

1.5

2.0

A

b

s

o

r

b

a

n

c

e

 

(

a

.

u

.

)

A

n

t

i

-

H

i

s

I

g

G

A

n

t

i

-

M

o

u

s

e

 

I

g

G

10

25

15

35

43

55

70

kDa

100

Lane1:Marker;Lane2:RVG29;

Lane3:1F12;

Lane4:RVG29-bMSNs@Ce-1F12

1 2 3 4


image5.emf
SH-SY5Y BV2

RVG29-bMSNs

e

: @‘- ,‘_‘} - E

RVG29-bMSNs
@Ce-1F12










b

100μm

Control

100μm

RVG29-bMSNs@Ce-1F12

100μm

Control

100μm

SH-SY5Y BV2

a

RVG29-bMSNs@Ce-1F12

S

h

a

m

Heart

Liver Spleen

Lung Kidney

R

V

G

2

9

-

b

M

S

N

s

@

C

e

-

1

F

1

2


image6.emf
100_um

RVG29-bMSNs@Ce









ThoS 1F12 Merge

ThoS RVG29-bMSNs@Ce Merge

a

b


image7.emf
1F12 - - + + 180
RVG29- E
- + - + c %
bMSNs@Ce 5120_ ok
ABs, + + + + st:- {
G
60+
[75)
0 T T
Dot blot with mAb 2C6 RVG29-bMSNs 1F12

@Ce-1F12









Aβ

42

RVG29-

bMSNs@Ce

1F12

Dot blot with mAb2C6

0

60

120

180

S

i

z

e

 

o

f

 

A

β

4

2

 

(

n

m

)

****

RVG29-bMSNs

@Ce-1F12 

1F12 

a b


image8.emf
AB.+PBS

§ 80 ek
S 60-
£
=
£ 40- *
E
o)) 20+
c
S

0-

Il PBS H Control
B RVG29-bMSNs@Ce-1F12

ABL+RVG29-
bMSNs@Ce-1F12

120 *kkk
) f 1
é **k%

2 80-
=
8
2 40-
(<]
(&)

0_

Il PBS W Control
B RVG29-bMSNs@Ce-1F12









a

100μm

Aβ

42

+RVG29-

bMSNs@Ce-1F12

100μm

Aβ

42

+PBS

100μm

Control

0

20

40

60

80

L

o

n

g

 

c

e

l

l

 

n

u

m

b

e

r

 

(

%

)

**

****

PBS

RVG29-bMSNs@Ce-1F12

Control

0

40

80

120

***

****

C

e

l

l

 

V

i

a

b

i

l

i

t

y

 

(

%

)

PBS

RVG29-bMSNs@Ce-1F12

Control

b c


image9.emf
1F12-Cy3
4h 6h 1h

Brain
Heart
Liver
Spleen

Lung

Kidney

Intestine

2h

4h

6h

RVG29-bMSNs@Ce-Cy3
1h 2h 4h 1h 2h 4h










Low

High

Brain

Heart

Liver

Spleen

Lung

Kidney

Intestine

RVG29-bMSNs@Ce-Cy3

1h      2h     4h 6h   1h      2h     4h 6h       

1F12-Cy3 

1h   2h   4h 1h  2h   4h


image10.emf
1F12 - - +

RVG29- + -
bMSNs@Ce ~—

Light
Chain

AB









Aβ

Light 

Chain

1F12

RVG29-

bMSNs@Ce


image11.emf
I RVG29-bMSNs@Ce-1F12
I 1F12 I Sham

’g 30, B RVG29-bMSNs@Ce R ——
5 g \
)
8 20 S 3 5.
= O
o QO =
n .g ) ns
> £
c S
E 10 2-9 1-
£ ®
o
é o 0-
A N B RVG29-bMSNs@Ce-1F12
o'a\) oo\l%oa\)'bod 0-3‘360'8%6 B 1F12 mB Sham

Bl RVG29-bMSNs@Ce









D

a

y

 

1

D

a

y

 

2

D

a

y

 

3

D

a

y

 

4

D

a

y

 

5

D

a

y

 

6

0

10

20

30

S

w

i

m

m

i

n

g

 

s

p

e

e

d

 

(

c

m

/

s

)

RVG29-bMSNs@Ce-1F12

1F12

RVG29-bMSNs@Ce

Sham

0

1

2

3

N

u

m

b

e

r

 

o

f

P

l

a

t

f

o

r

m

 

c

r

o

s

s

o

v

e

r

*

**

RVG29-bMSNs@Ce-1F12

 1F12

RVG29-bMSNs@Ce

ns

Sham

a b


image1.png
- |
¢l +NH

C,
EDCHCI N

Protein._ _OH p NHS
T HO™

(o] o

Protein





image2.emf
bMSNs@Ce
70 80 90 100 110

| 1 1
o (=] o o
) N -—

(%) yuaoiad saquinN

o
<
™
o
Z
[+*)
o N
1 | 1 T -«
©O © o ©o o o
n < o N -
(%) yuaaiad saquinN
e
(=
o
-
(=
[72) (-]
r4
2
< 3
o
| 1 1 1 4

o o o o o
4 3 2 1

(%) yuaoisad saquinN
®

Size (d.nm) Size (d.nm)

Size (d.nm)









40 60 80 100

0

10

20

30

40

Size (d.nm)

N

u

m

b

e

r

 

p

e

r

c

e

n

t

 

(

%

)

a b

1 2 3 4

0

10

20

30

40

50

Size (d.nm)

N

u

m

b

e

r

 

p

e

r

c

e

n

t

 

(

%

)

70 80 90 100 110

0

10

20

30

Size (d.nm)

N

u

m

b

e

r

 

p

e

r

c

e

n

t

 

(

%

)

c

bMSNs CeNP bMSNs@Ce


