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LncRNA SETD5-AS1 is Upregulated in the Plasma of Ischemic Stroke Patients
and Inhibits Cell Proliferation through the PI3K-AKT Pathway
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Abstract This study was to investigate the expression of long non-coding RNA SETD5-AS1 in plasma
from IS (ischemic stroke) patients and its effects on IS cells, dynamic analysis of plasma transcriptome by sequenc-

ing was performed to investigate changes in plasma IncRNA expression in three high-risk individuals before and
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after the onset of stroke. The IncRNA SETD5-AS1 was identified as significantly upregulated in post-stroke plasma
of IS patients. In an OGD/R (oxygen-glucose deprivation/reoxygenation) cell model, the effects of overexpression
and knockdown of SETD5-AS1 on the viability and proliferation of SH-SYS5Y cells were assessed using CCK-8
and EDU assays. KEGG pathway analysis was conducted to identify key signaling pathways associated with differ-
entially expressed IncRNAs. Western blot was employed to examine the protein levels and phosphorylation status
of the AKT and PI3K. Furthermore, plasma samples from 54 high-risk IS individuals and 56 stroke patients within
24 h of onset were collected, and RT-qPCR was performed to detect SETD5-AS1 expression. ROC (receiver oper-
ating characteristic) curve analysis was carried out to evaluate its early diagnostic value. Additionally, validation of
this IncRNA expression was conducted in 16 patients with paired plasma samples collected before and after stroke
onset. The results of this study found the expression of SETD5-AS1 showed the most significant difference before
and after the onset of IS in three patients. Overexpression of IncRNA SETD5-AS1 reduced cell viability, prolifera-
tion capacity, and the expression of p-AKT and p-PI3K protein phosphorylation levels following OGD/R; while
knockdown of IncRNA SETDS5-ASI resulted in the opposite effects. In the plasma of IS patients, SETD5-ASI
expression was significantly upregulated after onset compared to before onset. ROC curve analysis indicated that
SETD5-AS1 possesses favorable diagnostic and predictive value. This study demonstrates IncRNA SETD5-AS1 of
IS plasma is markedly up-regulated after IS onset and contributes to the pathogenesis of IS by inhibiting cell prolif-
eration through blocking the PI3K-AKT signaling pathway, indicating its potential clinical value in early warning
and diagnosis for IS.

Keywords IncRNA; SETD5-AST1; ischemic stroke; cell proliferation
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Table 1 Clinical data of three stroke patients for high-throughput sequencing analysis

Tt H

Project #1 #2 #3
Age 71 66 68
Gender Male Male Male
Hypertension + +
Diabetes - -
High blood lipids + — +
Coronary heart disease — —
Previous stroke history — —
Smoking history + +

#1. #2. B30 ARE3BEE . + RS ZmERE, — ARAKZEBREER.

#1, #2, and #3 represent the three patients, respectively. +: presence of the high-risk factor; —: absence of the high-risk factor.

R2 MIRMERE—RIGK
Table 2 General clinical data of the study subjects

SR I i A R 2 (n=56)

Ischemic stroke group (n=56)

mH i fE NBE AL (n=54)
Project High-risk group (n=54)
Age 60.35£9.16

Gender (male/female) 25/29

Hypertension 34 (63.0%)
16 (29.6%)

12 (22.2%)

Diabetes
High blood lipids

Coronary heart disease 7 (13.0%)
Previous stroke history 0
Smoking history 8 (14.8%)

62.76+11.57
36/20

48 (85.1%)
22 (39.3%)
21 (37.5%)
12 (21.4%)
4(7.1%)

10 (17.6%)

Yk A, HAE K24 h 2% et 2 HLBH 2 W
SRR I i A T R 3, TR S5 24 hiN SRAE A
JE K LA, HRWSCER L TE AR BRI R B RH(ER 1) o
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iZ HIDESeq2 }% PossionDis 2 5 73 /T J7 ik /) M2 S IncRNA .- A: i 156 21 (122 52 A2 AL (K196 5k IncRNAZR A ] . B: £4% IncRNA SETS-AS1E A 1128
K ZE St IncRNAFRE A . B REAR M logo(RILEAR), HIAINCRNA . R 3 5 R R R Rk & M 51K, 1a. 1b, 2a. 2b, 3a.
3b3 R R34 ATSJIG At 1 50 i i (7R SRS MLRE & K3 24 UML) IncRNAJI P 4525

Using DESeq2 and PossionDis difference analysis methods to analyze differential IncRNAs. A: heatmap of the expression of 96 differential IncRNAs
identified. B: heatmap of the expression of 28 differential IncRNAs, including IncRNA SET5-AS1. The horizontal axis represents the log,FC of the
samples, and the vertical axis represents the IncRNAs. The colors of the blocks, yellow and black, indicate high and low expression levels, respectively.

la, 1b, 2a, 2b, 3a, 3b represent the IncRNA sequencing results of three AIS stroke patients before and after onset (high-risk state blood samples & blood

samples collected within 24 h of onset), respectively.

Bl ERFTEEFEFTIEERAEMRE
Fig.1 Clustering heatmap of differentially expressed gene expression levels
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A: changes in cell viability after different OGD treatments (independent sample f-test); B: relative expression of IncRNA SETD5-AS1 after OGD/R
(independent sample t-test) (Control represents the control group; OGD4H/R12H, OGD4H/R24H, and OGD4H/R48H represent oxygen-glucose depri-
vation for 4 h, followed by reoxygenation and reperfusion for 12, 24, and 48 h, respectively. ns indicates no significant difference; *P<0.05, **P<0.01,

#%P<(.001).

B2 SH-SYSYZAROGD/R/SIncRNA SETD5-AS1HYAERT FIA T
Fig.2 Relative expression changes of IncRNA SETDS-AS1 in SH-SYSY cells after OGD/R
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(Control AN IR, Vector Ak Yeas 8R4, SETD5-AS 1A F ik 4H, OGD NERE M/ E H WA, ns: TRFMEZE R, #+P<0.01, **¥P<0.001),

A: verification of overexpression efficiency (independent sample #-test); B: cell viability in each group detected by CCK-8 assay (independent sample ¢-
test); C,D: cell proliferation in each group detected by EDU assay (independent sample #-test) (Control represents the control group, Vector represents
the empty vector transfection group, SETD5-ASI represents the overexpression group, and OGD represents the oxygen-glucose deprivation/reoxygen-
ation and reperfusion group; ns indicates no significant difference; **P<0.01, ***P<0.001).
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Fig.3 Cell viability and proliferation performance after overexpression of SETD5-AS1
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A: screening of si-SETDS5-AS1 and verification of knockdown efficiency (independent sample #-test); B: cell viability in each group detected by CCK-8
assay (independent sample #-test); C,D: cell proliferation in each group detected by EDU assay [Control represents the control group, NC represents the
empty siRNA transfection group, si-SETDS5-AS1 represents the knockdown group, and OGD represents the oxygen-glucose deprivation/reoxygenation
and reperfusion group; ns indicates no significant difference (independent sample #-test); **P<0.01, ***P<0.001].
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Fig.4 Cell proliferation performance
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FoRE R, 26 MHERIPISK-AKTIE %y A< BF 78 BT 3¢ A O 4N B 489 SR A7 35 3B 2% B: IncRNA SETDS5-AS 1id ik M i {1k = il OGD/R 1%
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**P<0.01,

A: bubble plot of KEGG pathway enrichment analysis of target genes. The horizontal axis represents the ratio, and the vertical axis represents the en-
riched signaling pathways. The bubble size indicates the number of target genes enriched in the pathway, and the color depth represents the degree of
enrichment, the PI3K-AKT pathway highlighted in red is the cell proliferation and survival pathway that this study focuses on; B: detection of p-PI3K
(phosphorylated PI3K) and p-AKT (phosphorylated AKT) protein levels in OGD/R-induced SH-SYSY cells after overexpression and knockdown of
IncRNA SETDS5-AS1; C: detection of p-PI3K and p-AKT protein levels in OGD/R-induced SH-SY5Y cells after knockdown of IncRNA SETD5-AS1;
D: quantitative analysis of p-PI3K protein expression (independent sample #-test); E: quantitative analysis of p-AKT protein expression (independent
sample t-test). Vector represents the empty vector transfection group, SETD5-AS] represents the overexpression group; NC represents the siRNA trans-
fection control group, si-SETD5-AS]1 represents the knockdown group, and OGD/R represents oxygen-glucose deprivation/reoxygenation; *P<0.05,
**P<0.01.
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Fig.5 LncRNA SETD5-AS1 contributes to ischemic stroke by inhibition of the PI3K-AKT pathway
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