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[ABSTRACT] Objective To investigate the influence of the interaction between the Notch signaling pathway and Toll like
receptor 4 (TLR4) on the function of CD14" monocytes in patients with coronary heart disease. =~ Methods A total of 101 pa-
tients with coronary heart disease who were admitted to our hospital from April 2019 to August 2020 were enrolled, and according
to their disease conditions, they were divided into stable angina pectoris (SAP) group, unstable angina pectoris (UAP) group., and
acute myocardial infarction (AMI) group; meanwhile, 40 individuals who underwent physical examination during the same period
of time were enrolled as control group. Fasting peripheral venous blood samples were collected from each group of subjects, and
mononuclear cells were isolated. RT-qPCR was used to measure the mRNA expression levels of Notchl, Notch2, and TLRI-10 in
mononuclear cells. Magnetic-activated cell sorting was performed to isolate CD14" monocytes from peripheral blood mononuclear
cells for the three groups of patients with coronary heart disease, and after stimulation and culture with the Notch signaling path-
way inhibitor DAPT and the TLR4 agonist CRX-675, the mRNA expression levels of Toll like receptor 2 (TLR2), TLR4, Toll
like receptor 9 (TLR9), Notchl, HESI, and HES5 were
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protein expression levels of TIR domain adaptor molecule (TRIF), myeloid differentiation factor 88 (MyD88), and nuclear factor-
kappa B (NF-kB) p65 subunit in cells.  Results Compared with the control group, the three groups of patients with coronary
heart disease had significantly higher mRNA expression levels of Notchl , TLR2, TLR4, and TLRY in peripheral blood mononuc-
lear cells, with the highest expression levels in the AMI group (F=10.295—16.558.,¢1.5p=7.918—18.271,P<C0.05). After DAPT
stimulation, all three groups of patients with coronary heart disease had a significant reduction in the mRNA expression level of
TLR4 in peripheral blood CD14™ monocytes (t=15.871—19.069,P<C0.05), and the AMI group had a significantly greater reduction
than the UAP group and the SAP group (F=5.522,¢1sp=2.613, 2.625,P<C0.05). After CRX-675 stimulation, all three groups of
patients with coronary heart disease had significant increases in the mRNA expression levels of Notchl , HESI, and HES5 in pe-
ripheral blood CD14™ monocytes (1 =9.218—17.483, P <C0.05), and the AMI group had significantly greater increases than the
UAP group and the SAP group (F =30.133—212.120,¢1sp =4.921 —11.107, P <C0.05). After CRX-675 stimulation, all three
groups of patients with coronary heart disease had significant increases in the levels of TNF-a and I1.-6 in the supernatant of perip-
heral blood cell culture (1 =15.806 —8.129, P<C0.05). For all three groups of patients with coronary heart disease, the levels of
TNF-a and IL-6 in the supernatant of peripheral blood cell culture after co-stimulation with DAPT and CRX-675 were significantly
lower than those after CRX-675 stimulation alone (1 =5.216—9.063, P <C0.05) , and the AMI group had significantly greater reduc-
tions than the UAP group and the SAP group (F=104.894,4.798,¢1sp=2.440—10.977,P<C0.05). For all three groups of patients
with coronary heart disease, the protein expression levels of TRIF and NF-«B p65 in peripheral blood CD14" monocytes after co-
stimulation with DAPT and CRX-675 were significantly lower than those after CRX-675 stimulation alone (z =5.052—9.921,P <<
0.05), and the AMI group had significantly greater reductions than the UAP group and the SAP group (F =4.580,4.200,¢1.sp =

2.414—3.461,P<C0.05).

Conclusion The interaction between the Notch signaling pathway and TLR4 can lead to disease pro-

gression by affecting the function of CD14™ monocytes in patients with coronary heart disease.
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mation; Monocytes
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HES1 F.5' (,(,T(,A(,( CTACGTGTCTCGTCG-3 22
R:5-GCACAGGGTAGTTTTAGGACC-3' 21
HES5 F:5'-ACACGATGTAGTTCCCTTGTGG-3' 22
R:5-GCACAGGGTAGTTTTAGGACC-3' 21
Notchl  F:5-CGAGAAAGTCGTAAGCCCGGG-3 21
R:5-GGTGCTAGAAGTCCCGTAAGC-3' 21
Notch2  F:5-AATCGTAGGCCGTTAGGGCCCG-3' 22
R:5-GCGTAGCCTTAAGCCCGTAACC-3' 22
TLR1 F:5-CGTAGTCGTAAGCTCCGTAACT-3' 22
R:5-GGCTGATCGTAAAGTCCCCAAA-3' 22
TLR2 F:5'-GCGTAGCCCGTAACGTAAAGTC-3' 22
R:5'-CAAGTCGTAAGTCGTATGCCCG-3 22
TLR3 F:5'-GGTCGTATTCGCCCATTCCCAA-3' 22
R:5-CTGTAGCTAACGCCCGCCAATT-3' 22
TLR4 F:5'-ATCGTAAGCCCGTAACCCAAAA-3' 22
R:5-TAGTCTAGCCCCCTAGGGGATG-3' 22
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TLR6 F:5-GCTGATGTCGTATTGCCCATGC-3' 22
R:5'-CCGTAGTCCGTATGCCATGAAA-3' 22
TLR7 F:5'-CGTAGTCGTAAAGTCACGTCTC-3' 22
R:5-GGCTAGTCGTTTGCTACCGTGG-3' 22
TLRS F:5-TCGTAGTCCATAAAAGTCGTAA-3' 22
R:5-ATGCTGTAACGTCCCGTAGCTC-3' 22
TLRY F:5'-CCGTAGTCGTAACGTGTCCAGG-3' 22
R:5-GCGTAGTCGTTTAGTCGTACGT-3' 22
TLR10  F:5-CGTAGTGCTGTAGTCGTAAAA-3' 21
R:5-GGCTGCCGTATGCTAGCCGTT-3' 21
GAPDH  F.5-GCGCAGCGTAGTCGACCCGTA-3' 22
R:5'-CGTAGCTGCAATGCCCTAGCC-3' 22
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% SDS-PAGE & INAEAL . & fL vk 3 85 5 R HE T
NP R 2 PYDFE B, WS T 5% i jg 24
WA AERE S A7 a5 2 h, TBST b i vk 3
W, WKW E RSP —di. TRIF Bpr (1 = 1 000) .
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?H Notchl .HESI .HES5 mRNA J| & 05 5 g #
=T UAP 4L & SAP 4 (F =30.133~212.120,
frsp=4.921~11.107,P<C0.05), W3 4,
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89 X JEAZ 5 BB T KPR

CRX-675 UG » = 2H /B 35 40 i 8% 5% L3 W

TNF-a IL-6 7K 7 ¥ & 3 & T 4l 3§ (0 =5.806~

*2 BAZTREBNEAMBENZAME TLR1~10 mRNA B3 RIEKFELLE (n=5,x*s)
215 TLRI TLR2 TLR3 TLR4 TLR5 TLR6 TLR7 TLRS TLR9 TLRI0
PO R4 1.0840.21 1.04+0.18 1.1340.25 1.0240.18 1.15+0.24 1.45+0.31 1.41+0.26 1.85+0.26 1.53+0.21 1.16-0.23
SAP 4 1.1540.24 3.1740.23 1.1840.23 3.1340.21 1.2340.21 1.36+0.24 1.55+0.32 1.7740.24 2.5740.27 1.2140.25
UAP# 1.1340.22  3.114£0.20 1.1540.29 3.1740.19 1.1940.27 1.3440.28 1.46+0.37 1.74+0.29 2.6140.36 1.23740.29
AMI 4 1.2140.28 3.2940.25 1.2340.27 4.3540.47 1.23+0.19 1.4240.29 1.5740.35 1.7940.28 2.95+0.29 1.18+0.26

R 3 DAPTRIBE=HEE CDI4" BiZ4MH TLR mRNA X RIEKFELLE (n=5)

TLR2 TLR4 TLRY9
21 51 PR &) s 28 4 i F s #ME 0098 i GN e 2218
(%) (z%s) [M(Py;,P75)] (z%s) (rts) (%) (%) (%) [M(Py;.P15)]
SAP 4 3.3540.32 3.2940.31  0.03(—0.59,—0.39) 3.1540.27 1.194-0.13 —1.9740.34 3.2540.42 3.2140.43 —0.47(—0.59,0.69)
UAP4  3.42740.31 3.314£0.28 0.17(—0.56, 0.21) 3.214-0.24 1.15+0.11 —2.064-0.18 3.114-0.47 3.0520.49 —0.18(—0.31,0.23)
AMIZ 3.49+0.30 3.334+0.32 —0.12(—0.34,—0.01) 4.7340.51 2.07+£0.41 —2.67+0.49 3.31£0.54 3.24+0.51 —0.19(—0.27,0.38)
R4 CRX-675 flH /5 =4 CD14+ B 1Z AP Notch {5 S 1B B X5 F mRNA T RKKFLLE (n=5,x*5)
15 Notchl HESI HES5
Hon - = P ;
T s P! T T T s EH iy W Z1H

SAP 4 3.6040.24 10.74+0.35 7.154+0.50 1.8240.27  6.954+0.25 5.13+0.44  2.5940.13  7.94+0.75  5.34+0.73
UAP# 3.9540.17 11.98+0.28 8.02+0.39 2.064+0.24  7.4140.29 5.36+0.36  2.834+0.15  8.05+0.63  5.2340.74
AMI 4 5.0640.39 14.5940.47 9.5440.57 3.9840.28 14.1640.32 10.1840.50  9.414+0.46 21.774-0.82 12.3641.23
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8.129,P<C0.05) ; DAPT+CRX-675 F: [ #l i )5 , =
2R H AL % S WP TNF-o 1L-6 /K-35 1 3%
& T CRX-675 Bph i ¥ J5 (1 =5.216 ~9.063, P <<
0.05), H AMI 4 FEAR I 2 3% & T UAP 40 f
SAP ZH(F =104.894.,4.798 , t1sp = 2.440~10.977 ,
P<0.05), W5,

2.6 Notch 13 5 i@ % 7 %) A 25 TLR4 # 3 7 A~ F

8 T A5 5T RE KT B R

DAPT -+ CRX-675 3 [a] Jil ¥ DL J5, = 40 &
CD14" P 40 g b TRIF,NF-«B p65 & 4 1Y % ik
I35 5 AR T CRX-675 B | 45 (1 = 5,052~
9.921,P<C0.05), Horph AMI HIEMKIRE B & & T
UAP 4H 71 SAP 4 (F =4.580,4.200,¢,sp =2.414~
3.461,P<C0.05), WE 6. 1,

#£5 CRX-675 B DAPT fl G =AEE WAL EF R P INF-a IL-6 KELLE (n=5,x*5)

TNF-a(p/pg+ L™

IL-6(p/pg+ L™

CRX-675 DAPT+CRX-

CRX-675 DAPT+CRX-

- \ \ - \
B il 675 MK ZMH R ¥ 675 il %M
SAP 4H 2.5940.11 6.13+0.21 4,34+0.27 —1.80+0.20 4.85+0.23 7.92+0.45 6.45+0.25 —1.47+0.64
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