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Abstract

acute phase of ischemic stroke. A mice model of photochemical embolization was induced, and Western blot was

This study aimed to investigate the effect of OPN (osteopontin) on neuroplasticity in the sub-

performed to determine the synaptophysin expression at protein levels in the peri-infarct cortex after 2, 7, 14, 21,
and 28 days of stroke. The human rOPN (recombinant osteopontin) was locally delivered by stereotactic apparatus
after 7 days of stroke. The VgIuT 1 (vesicular glutamate transporter 1) and PSD 95 (post synaptic density protein
95) were detected by immunofluorescence staining, to observe the number of colocalized synapses in the peri-
infarct cortex after OPN treatment. To evaluate the OPN impact on astrocytosis and vascular density, this article
stained the GFAP (glial fibrillary acidic protein), IBA1 (ionized calcium-binding adapter molecule 1), and CD31
(platelet endothelial cell adhesion molecule-1) by the immunofluorescence technique. In addition, the underlying
mechanism of regulating neural plasticity by OPN was analyzed through the RNA-seq studies. This article indicated
that the expression level of synaptophysin in the penumbra was significantly upregulated on the 7th day after stroke,
compared with the sham group (P<0.01). Compared with the stroke+saline group, OPN significantly improved neu-
roplasticity, angiogenesis and astrocytosis in the peri-infarct cortex (P<0.01). Sequencing data revealed that OPN
induced the mRNA level of VEGF (vascular endothelial growth factor). Moreover, Western blot confirmed that
OPN could significantly upregulate the protein levels of VEGF in the peri-infarct area (P<0.01). In conclusion, this
article proved that OPN might induce VEGF expression and play a neural repair role by activating synapse-related

proteins, regulating neuroplasticity, increasing angiogenesis and gliosis in the subacute phase of stroke. Therefore,

it suggests that OPN may serve as a therapeutic protein to promote neural repair after stroke.
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FIT A 430 22 70 R 2 J5 A B8 A9 248 G 110 il % A0 R0 R ik
R IR e 2t SR IROPN AT REAE A H Ol St 1,
%A K E T TS 2715 5 RIS 5 ok
s 2B . SR, BRI IE, MATEeTE
FEOPNATE 25 rp E S A A BT J X R 5 #4487 v
IR ) BAR L . DR, AR SCHL s I G e L
., B RIEENIE ., s I SR SR T, TR
A 5 MY A PR AE EAE FH L o

1 MRI575E%
1.1 zh4534E

54 A SPFZL CSTBL/6IE M /N i, JA WS 108, 44 5
#N25~30 g, W H FiETEE Rl S A R A
a], s PR AR 5 NSCXK(Y1)2013-0016. Hid
18 H /N B 25 v s AN [ B[] B 1) mT S8 5 AR A 40 AT,
Al N F AR Y (sham, n=3), 2212, 7. 14, 21, 28
Rn=3)o T4, 36 /N T IPAl & By i A0 46
J& FAMTERS B o LRI AL . BT AR L R 5 Bk



1628

BRI

LIBORFA T AR Tl TR RER T
AR A B G T S8 S 4 A e R AT, DA
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A: Western bloti il B 52 7+ 14 21, 28K KB F AL Z il 3 5 A 1RIEKF; B: Western blot/K FEH S48 H . ™P>0.05, **P<0.01, n=3.

A: Western blot was used to evaluate the expression levels of synaptophysin at 2, 7, 14, 21, 28 days after stroke and in the sham group; B: statistical

analysis of Western blot. “P>0.05, **P<0.01, n=3.

Bl ZAHEARERERELEXEERMECYN)EBRIAKE

Fig.1 The protein expression levels of SYN (synaptophysin) in the peri-infarct cortex at different periods after stroke
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158 BT, *P<0.05, **P<0.01, S5AEH H/KALHALE, n=6.

A: mouse brain tissue sections after OPN administration, the yellow box is the field of view collection area around the infarct. B: double immunofluo-
rescence to detect the expression of presynaptic marker VgluT 1 (red) and postsynaptic marker PSD 95 (green) in the penumbra of stroke. The yellow
cells indicated by the white arrows are representative the colocalized synapses of VgluT 1 and PSD 95. Quantitative analysis of the VgluT 1, PSD 95
and colocalized synapses. *P<0.05, **P<0.01 compared with the stroke+saline group, n=6.

[E2 OPN{RIHFEILE XHISRMAL X, FHGIRM L I 2Bt

Fig.2 OPN promotes the synaptic formation and enhances neuroplasticity in the penumbra area
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A: immunofluorescence staining of CD31, GFAP and IBAI in the peri-infarct area of the sham group, the stroke+saline group and the stroke+rOPN
group; B-D: statistics of vascular density, astrocyte and microglia in the sham group, the stroke+saline group and the stroke+rOPN group. **P<0.01

compared with the stroke+saline group, n=6.

E3 OPNEH#EFLEAXAMEEM. EMRRMBF/NRMAEIEE

Fig.3 OPN promotes angiogenesis and astrocyte and microglial proliferation in the peri-infarct area after stroke
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A: volcano plot of DEGs (differentially expressed genes) between stroket+saline and OPN-treated mice. Significantly down- and up-regulated genes

are plotted in blue and red, respectively (201 out of a total of 15 007 genes, of which 102 were down-regulated and 99 were up-regulated). Stable

genes are drawn in grey. Two dashed lines parallel to the y-axis indicate absolute log,(fold change) equal to 0.8, and P<0.05 for the filter. OPN induced
VEGF mRNA expression (n=3 for OPN treatment, n=2 for stroke+saline group) (SRA data: PRINA813991, NCBI). B: Western blot detection of
VEGEF protein expression levels in the sham group, the stroke group, the stroke+saline group and the stroke+rOPN group. **P<0.01 compared with the

stroke+saline group, n=3.

El4 OPNEZE LBHESLREXVEGFRIRIA
Fig.4 OPN significantly upregulates VEGF expression in the peri-infarct cortex
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