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[Abstract]  Objective To investigate the association between WDA40-encoding RNA antisense to p53
(WRAP53f), a telomerase new core subunit, and the clinical, genomic and immune infiltration characteristics of
squamous cell carcinoma of the head and neck (HNSC), and to explore for potential joint targeted therapy of HNSC.
Methods Tumor IMmune Estimation Resource (TIMER) online modules were adopted to predict the association
between WRAP53f expression and the clinical features, oncogene, and immune infiltration of HNSC in the Cancer
Genome Atlas (TCGA) cohort. Tumor Immune Single-cell Hub (TISCH) was used to analyze WRAP53f expression at the
single cell level. Analysis of the small molecule inhibitors potentially targeting WRAP53f3 was carried out by
Computational Analysis of REsistance (CARE). In the in vitro verification experiment, recombinant lentiviral particles
with the shWRAP53p sequence were synthesized. Then, the oral squamous cell carcinoma cell line Cal27 (the shWRAP53p
group) stably expressing shWRAP53f8 were constructed, and two control groups were set up (the shNC group consisting
of Cal27 cells added with lentiviral particles containing non-specific control sequences and the Con group consisting of
untreated Cal27 cells). MTT assay was done to examine the proliferation of cells in the three groups. Cellular
immunofluorescence assay was done for further qualitative examination of the expression of P53 protein in the cells of the
shWRAP538 group and the shNC group. Western blot was done to measure the expression of WRAP53f and y-H2AX, a
DNA damage protein, in the 18", 23" and 28" passages of the ss WRAP53 group and the shNC group. Finally, specimens

* PR R R B AP I 23R H (No. €2019105015, No. C2021116672) FHI U1 A4 1 JFs BE B AR &R S5 A& 55 H (No. RD-02-202010) ¥
A {FEEH, E-mail: wangk0613@126.com



458

PR AE2A A (B 2R

of 13 cases of oral squamous cell carcinoma and 7 cases of oral mucosal inflammation were collected, and the expression
of WRAP53p and y-H2AX in the clinical specimens of oral squamous cell carcinoma was verified with
TIMER analysis revealed that the expression level of WRAP53f in HNSC tissues was
significantly higher than that in normal tissues. There was a significant positive correlation between WRAP53f3 expression
and multiple genes in the p53 pathway, including CCNB1, CCNB2 and CDKI1. Although no significant correlation

immunohistochemistry. Resluts

between WRAP53f expression and infiltrating immune cells was found, WRAP53p was significantly positively correlated
with the inflammatory factors IFN-y and IL23A, and negatively correlated with IL-1A and IL-6 in HPV-positive
carcinoma of the head and neck. TISCH single cell sequencing datasets also showed higher expression of WRAP53p in
malignant cells, and very low or zero expression in immune cells. According to the CARE scores, the most potent
WRAPS53 co-inhibitory drugs were ATM, CDK1 and MDM4 targeted inhibitors. In vitro cell experiments showed that
the proliferation ability of Cal27 cells decreased significantly in the shWRAP53f3 group as compared with that of the
control group between Day 5 and Day 7 (P<0.05). Furthermore, the expression of P53 decreased significantly in the
shWRAP53f group. As compared with the control group, the expression of WRAP53f in shWRAP53f group significantly
decreased in the 18", 23" and 28" passages (P<0.05), while y-H2AX expression only decreased in the 18" and 28"
passages (P<0.05) according to the results of Western blot. Clinical specimens showed rather high positive expression rate
of y-H2AX in oral squamous cell carcinoma tissues (12/13), while the expression of WRAP53p was not detected in oral
mucositis samples (0/7). Conclusions
significantly associated with p53 pathway genes. ATM, CDK1 and MDM4 inhibitors may be potential WRAP53f co-
inhibitory agents. RNA interference of WRAP53f expression may cause inhibition of DNA damage, thereby indicating

WRAP533 showed significantly higher expression level in HSNC, and was

5 53%

therapeutic potential for HNSC.
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Fig 1 The differential expression of WRAP53p in different tumor types and the survival outcome in HNSC

A: The distribution of gene WRAP53f8 expression in tumors or normal tissues is shown in small red or blue boxes, and its expression in HNSC is shown in large red

boxes. *P<0.05, *P<0.01,*** P<0.001. HNSC: Squamous cell carcinoma of the head and neck; HPV: Human papillomavirus; TPM: Transcripts per million. B: Kaplan-

Meier analysis showed the overall survival rate of HNSC patients with different expression of WRAP53f (n=522, in which 76 patients were lost to the study and 191

patients died).
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Fig 2 Analysis of single cell sequencing clustering and WRAP53f expression

A: UMAP showed the clustering of different cell subsets in HNSC_GSE103322; B: the distribution of WRAP53f expression in Fig A; C: UMAP showed the clustering
of different cell subsets inHNSC_GSE139324; D: the distribution of WRAP53p expression in Fig C; E: The expression of WRAP53p in different cell subsets in
HNSC_GSE103322 and HNSC_GSE139324.



462 PUJIR AR (B2 538
F1 WRAP53BEE SHNSCHIp53EHERE Z BAIHEX 1% ( Corfd )
Table 1 The correlation of WRAP53p and p53 in HNSC (Cor value)
Targeted gene ATM ATR BBC3 CCNB1 CCNB2 CDK1 GADDA45B MDM4 TERC TERT
WRAP53f3 0.17 0.213 0.243 0.526 0.532 0.512 -0.117 0.178 0.155 0.229

ATM: Ataxia telangiectasia-mutated gene; ATR: Ataxia telangiectasia and Rad3-related; BBC3: BCL2 binding component 3; CCNB1: Cyclin B1; CCNB2:
Cyclin B2; CDK1: Cyclin-dependent kinase 1; GADD45B: Growth arrest and DNA-damage-inducible p; MDM4: Murine double minute 4; TERC: Telomerase

RNA component; TERT: Telomerase reverse transcriptase.
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Table2 The Spearman correlation analysis of WRAP53p and

inflammatory factors (Cor value)

Cancer IFN-y IL-1A IL-22 IL-23A IL-6 TGEF-f

0.012 -0.022

HNSC (n=522) 0.121 -0.114 -0.092 0.073
HNSC-HPV™ (n=422) 0.031 -0.228 -0.114 -0.017 0.133  0.117

HNSC-HPV' (n=98) 0244~ -0.214" —0.151 0.302" —0.294° —0.120

* Positive correlation, P<0.05; # Negative correlation, P<0.05. IFN-y:
Interferon y; IL-1A: Interleukin 1A; IL-22: Interleukin 22; IL-23A:
Interleukin 23A; IL-6: Interleukin 6; TGF-f: Transforming growth factor f.

2.4 WRAP53BEHD I 254 B 7 1% T

ZLCARESMTIFAE, CCLE, CGPHICTRPEIE /35
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PEPEAL S ATM . CDK1 ., MDMAB )30 1 51 2 PR ARk
(323); IR, X5 CTRPEHE FE AL & ATM AN TER T 511
TR, DA AR W R e Y 3R 259 43 & PHA -
793887, CP-466722, 58131-57-0.,

# 3 WRAP53BILIMEI 25 %1%
Table 3 The screening of WRAP53p co-inhibitory drugs

Database Drug Targeted gene ¢ P

CGP CP-466722 ATM 520 0.00
AT7519 CDK1 4.02  0.00
PHA-793887 CDK1 5.40 0.00
58131-57-0 MDM4 4.19 0.00

CTRP KU-55933 ATM 2.58 0.01
KU-60019 ATM 2.61 0.01
Telomerase inhibitor IX TERT 3.06 0.00

CGP: Cancer genome project; CTRP: The cancer therapeutics response
portal; ATM: Ataxia telangiectasia-mutated gene; CDK1: Cyclin-dependent
kinase 1; MDM4: Murine double minute 4; TERT: Telomerase reverse

transcriptase.
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Fig 3 The effect of knocking down shWRAP53 on the cell viability, P53 expression and DNA damage of Cal27
A: MTT showed the cell viability of ssWRAP53 Cal27 (n=3); B: The effect of ssWRAP53f on P53; C: The effect of shWRAP53 on DNA damage (n=3). * P<0.05, vs.

Con group.

Oral squamous cell carcinoma Oral mucositis

Positive Negative Positive Negative

WRAP53p

E 4 SR ALK FEN O AL RIERAHWRAPS3pFy-H2AX M RILFE R
Fig 4 Immunohistochemistry results of the expressions of WRAP53p and y-H2AX in oral tissue pathology specimens
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