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ABSTRACT

Clear cell renal cell carcinoma (ccRCC) is an extremely common kind of kidney cancer in adults. Immunotherapy
and targeted therapy are particularly effective at treating ccRCC. In this study, weighted gene co-expression
network analysis and a deconvolution algorithm that quantifies the cellular composition of immune cells were
used to analyze ccRCC expression data from the Gene Expression Omnibus database, and identify modules
related to D" T eclls. Ten hub genes (LCK, CD2, CD3D, CD3G, IRFL, IFNG, CCRS, CDBA, CCL5, and CXCL9) were
identified by co-expression network and protei network analysis. Datasets obtained from
The Cancer Genome Atlas were analyzed and the data revealed that the hub genes were meaningfully up-

regulated in tumor tissues and with promoticn of tumor p After Kaplan-Meier analysis
and Oncomine meta-analysis, CCLS was selected as a ic bi Finally, the experi results
show that reduced of CCLS cell and invasion in the ccRCC cell line. Various

analyses were performed and verified, CCL5 is a potential biomarker and therapeutic target which related to
CD8" T cell infiltration in ccRCC.

INTRODUCTION specific molecular markers have been for immuno-
therapy of renal cell carcinoma [2]. Therefore, the
exploration of immune-related molecular markers is an

important focus of renal cell carcinoma rescarch

Renal cell carcinoma (RCC) is one of the most common
malignant tumors, ranking seventh among male
malignant tumors and tenth among female malignant
tumors [1]. RCC accounts for $0% of all kidney cancer, RCC are prone to immune infiltration, and the
and clear cell renal cell carcinoma is the most common of tumor strongly
subtype of renal cell carcinoma [2]. Smoking obesity, alter the response to immunotherapy [7]. CD8" T cells
and high blood pressure increase the risk of kidney contribute to tumor adaptive immunity. Among the
cancer [3] In recent years, immune checkpoint immune cells of ccRCC, CD8" T cells account for the
inhibitors have become the standard for first-line largest proportion [8]. In most solid tumors, highly
ireatment. of renal cell can:mnrz7 [4=6]. However, no infiltrating CD8' T cells are beneficial to tumor

LARE., XA

Www.aging-us.com 3694 AGING

Significant progress has been made in the study of the
molecular basis of ccRCC by using animal tumor
models, in-vitro cell lines, and clinical samples
However, the complexity of the ccRCC micro-
environment  requires further analysis and larger
datasets. We used gene expression matrix to construct
the co-expression network and calculate the infiltraton

WERRE, T8

K4

level of T cells, and correlations were determined to
identify the genes most related 1o CD8' T cells. The
gene enrichment analysis of the selected module shows
that it is a highly immune-related module. The most
highly connected genes in the co-expression network
and the protein-protein network were considered hub
genes (LCK, CD2, CD3D, CD3G, IRFI, IFNG, CCR3,
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Figure 9. GSEA and experiment of CCLS. (A) The above picture
the lines in the lower figure correspond to the genes of each pathway

Jws the enrichment fractional broken line of the three pathways, and
) The circle diagram shows three enrich ment pathways and the core

genes that play a role in the enrichment process. The largar the circle cffresponding to each gene, the larger the rank metric score value. (C)

The relative mRNA levels of normal control and si-CCLS of 76-P cells. (

769-P cells i-CCLS. (E) The its sh

The results of CCK-8 assay showed decreased proliferationability of
bility of 769-P -CCLS.

Cell culture and sIRNA-PTEN construction

The 769-P cells were cultivated in DMEM with 10% of
fetal calf scrum, 100 Ufml penicillin and 100 pg/mi
streptomyein. The cells were cultured at 37 °C, with 5%
CO,. The CCL5-310 SIRNA sequences were as follows:
3-GCUGAACAAGGGAAGCUUTT-3 5-AAGCUU
GCCCUUGUUCAGCTT-3'. The  CCL3-286 SIRNA
sequences  were:  5-GCAGGAUUUCCUGUAUG
ACTT-3" and 5-GUCAUACAGGAAAUCCUGCTT-
3. The CCL5:240 siRNA sequences were: 5-UC
GUCCACAGGUCAAGGAUTT-3 5™-AUCCUUGAC
CUGUGGACGATT-3"

RNA extraction and quantitative RT-PCR
RNA samples were extracted from cells with the

FastPure Cell/Tissue Total RNA Isolation kit
(Vazyme Biotech) and they were reverse-transcribed

BRBSEAAMYRBTOCER,
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by HiScript III RT SuperMix for qPCR (Vazyme
Biotech). To determine the relative transeript level,
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Abstract Energetic particle radiation
detect the particles (such as neutrons, gamma rays,
X-rays, and escaping electrons) that are radiated in the
discharge process of the cxperimental advanced super-
conducting tokamak device to characterize the operating
state of the plasma in real time. The upgrading of these
diagnoses requires new instruments based on national
(here, “national” means developed and produced by a
Chinese company) core chips and open-source software
with advanced digitization, a high sampling rate, and a high
time resolution. The new spectroscopy system designed in
this study adopts the national field programmable gate
array (FPGA) and an analog-to-digital converter as the core
chip. and it is developed using Ot on Linux. The commu-
nication between the FPGA and embedded controller
occurs via a high-speed peripheral component interconnect
eXitension for i protocol with a direct
memory ac . the time resolution of
the system is improved 1 ms, the maximum
channel address is increased to 4096, and the sampling rate
is increased from 10 to 80 Msps. Calibration experiments
of the spectroscopy system with 'S?Eu and '*7Cs sources

instrument expre:
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1 Introduction

The experi 1 ad

d super ing
(EAST) is the most advanced experimental superconduct-
ing tokamak platform in China [1. 2]. Several new oper
ating parameter records have been achieved by EAST since
the first discharge operation in 2006: for example. 100-s

pulse H-mode steady-state operation was realized in 2017
[3, 41, and the plasma center electron temperature reached
million degrees (Teo = ~ 10 keV) in 2018 [5].
Notably, certain components of the device aged as the
service lifetime increased [6].

To enable upgrading of the plasma diagnostic system
and plasma control system (PCS), the accuracy and sta-
bility of these diagnoses should be improved, and the PCS
feedback control speed should be increased to realize real-
time and stable control [7]. In these diagnoses, the ener-
gctic particle radiation diagnostic spectroscopy (EPRDS)
svstem is important for measuring the enerev spectrum of

one
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