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Cisplatin increases self-renewal ability of oral squamous cell carcinoma stem cells
through Notch4 signaling pathway

JIA Yiting', SUN Bowen> (1. Graduate School, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China;
2. Department of Biochemistry, School of Medical Technology, Shanghai University of Medicine & Health Science, Shanghai 201318,
China; 3. Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[Abstract] Objective: To study the effect of Notch4 signaling pathway on the self-renewal capacity of cancer stem cells (CSCs) of oral
squamous cell carcinoma PJ15 and PJ41 cells and its mechanism. Methods: The expression of Notch4 gene in head and neck tumors
was analyzed using TCGA database. 2 umol/L cisplatin was used to treat oral squamous cell carcinoma PJ15 and PJ41 cells for 48 h,
following with the treatment of Notch pathway inhibitor DAPT for 24 h. Flow cytometry was used to detect the ratio of CSCs, Western
blotting and qPCR were used to detect the expressions of CSCs markers (Sox2, Bmi-1, Oct4, Nanog) and downstream genes in Notch4
signaling pathway (JAG1, HEY1, HEY2, HES1, HES2, DLLA4, etc.). Notch4 was knocked down by siRNA technology. Notch4 was
silenced with siRNA technology. Western blotting and qPCR were used to detect the effect of si-Notch4 and cisplatin on the expression
level of CSCs markers. The stem cell pelleting test was used to detect the self-renewal ability of CSCs. Results: Notch4 gene was highly
expressed in head and neck tumor tissues (P=0.046). After cisplatin treatment, compared with the control group, expressions of NICD4
and CSCs markers (Sox2, Bmi-1, Oct4, Nanog) as well as downstream genes of Notch4 signaling pathway (JAG1, HEY1, HEY?2,
HES1, HES2, DLLA4, etc.) increased significantly (all P<0.05), and the proportion of ALDHI1 positive cells increased significantly
(P<0.05); with the further addition of DAPT, the expressions of the above genes decreased significantly (P<0.05 or P<0.01). After
knocking down Notch4, compared with the control group, the size and number of spheres of PJ15 cells [1.33+0.47] vs [8.00+0.82],
P<0.01) and PJ41 cells ([1.00+£0.82] vs [7.67+1.25], P<0.01) were significantly lower than that of the control group; after the addition
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of 2 umol/L DDP for 24 h, there was no significant difference in the expressions of Nanog and Bmi-1 gene between si-Notch4 group

and control group. Conclusion: Activation of Notch4 signaling pathway can enhance the self-renewal ability of CSCs in oral squamous

cell carcinoma PJ15 and PJ41 cells.
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Tab.1 Primer sequences of qPCR

Gene Sequence

Oct4 F: CTTGCTGCAGAAGTGGGTGGAGGAA

R: CTGCAGTGTGGGTTTCGGGCA
Bmi-1 F: TGGAGAAGGAATGGTCCACTTC

R: GTGAGGAAACTGTGGATGAGGA
Nanog F: AATACCTCAGCCTCCAGCAGATG

R: TGCGTCACACCATTGCTATTCTTC
SOX2 F: AAATGGGAGGGGTGCAAAAGAGGAG

R: AGCTGTCATTTGCTGTGGGTGATG
Notchl F: ACCTTGGCGGTCTCGTAGCT

R: CCGCAGTTGTGCTCCTGAA
Notch2 F: TCCTTCATTTACACAGGGTTCA

R: GGAGGCGACCGAGAAGAT
Notch3 F: CTGACTGCTCCCTGCCAGAT

R: GTAGCCAGGTGGGCAGGA
Notch4 F: AGACGTGCCAGTTTCCTGAC

R: GGTGTCAATGGAGAGGGAGA
JAGI F: ATCGTGCTGCCTTTCAGTTT

R: TCAGGTTGAACGGTGTCATT
DLL4 F: TCTCGCTCATCATCGAAGC

R: TGCTGATGAGTGCATCTGGT
HESI1 F: AACACGACACCGGATAAACC

R: TTGCTCTTCGTCTTTTCTCCA
HES2 F: CTGCGCAAGAGCCTGAAG

R: GGCAGGATGAGCCCCTTA
HEY1 F: CCAGAAAAAGACGGAGAGGA

R: CTGGGTACCAGCCTTCTCAG
HEY2 F: GGCAAGAAAGAAAAGGAGAGG

R: TCAAAAGCAGTTGGCACAAG
GAPDH F: TGAAGGTCGGAGTCAACGGATT
R: CCTGGAAGATGGTGATGGGATT
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Oral squamous cell lines PJ15 (A) and PJ41 (B) were treated with DDP at concentrations of 0, 1, 2, 4 and 8 umol/L for 48 h
E1 FELREIREAIER 48 h 3 P15, PI41 HAARSE IR0
Fig.1 Effects of different concentrations of DDP treating for 48 h on the viability of PJ15 and PJ41 cells
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'P<0.05, "P<0.01 vs Control group
A': After adding different concentrations of DDP, expressions of Nanog, Bmi-1 and Oct4 were detected by WB;
B: After adding DDP, the mRNA levels of Nanog, Bmi-1, Oct4 and Sox2 were detected by gPCR,;
C: The percentage of CSCs was detected by Annexin V-FITC flow cytometry
2 SRS AN PI1S F0 PI41 RARARE FHEAREY R RIE
Fig.2 DDP increased the expressions of CSC markers in PJ15 and PJ41 cells
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Fig.3 Comparison of Notch pathway related genes between the normal group and the tumor group using the TCGA data set
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A :The expression of NICD1-4 in Notch pathway was detected by WB;
B:The expressions of related genes in Notch pathway were detected by qPCR
B4 JREHIREE Notch 18 BE HE X B E A FRiX
Fig.4 DDP promoted the expressions of Notch pathway related genes
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"P<0.05, "P<0.01 vs DDP+DAPT group
A : After being added with 5 pumol/L DAPT, expression levels of NICD4, HES1, HEY2, Nanog and Bmi-1 were detected by WB;
B:mRNA levels of the target genes were detected by qPCR
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Fig.5 DAPT down-regulated the expressions of CSC specific markers and downstream genes of
Notch pathway in PJ15 and PJ41 cells
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A: After transfection, the protein levels of Nanog and Bmi-1 in si-Notch4 and NC groups were detected by WB;

B: The percentage of CSCs was detected by Annexin V-FITC flow cytometer assay;
C: Knock-down of Notch4 reversed the sphere-forming ability of PJ15 and PJ41 cells (x200)
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Fig.6 Knock-down of Notch4 reduced the expressions of CSCs-related genes and
the sphere-forming ability of PJ15 and PJ41 cells
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