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Objective: To study the relationship between cyclin-dependent protein kinase 6 (CDK6) expression in diffuse large B-cell lymphoma
(DLBCL) and the clinical biological behavior and prognosis.

Methods: Data mining was performed using the Oncomine and The Cancer Genome Atlas (TCGA) databases to analyze the
expression level of CDK6 in DLBCL. CDK6 alterations in DLBCL and related functional networks were analyzed with
c-BioPortal and the Gene Set Enrichment Analysis was performed by using DAVID and FunRich software. In addition, screening
for differential gene expression of CDK6 was done and enriched by using LinkedOmics. Finally, formalin-fixed and paraffin-
embedded (FFPE) tissue samples from 102 patients with DLBCL were collected from the Department of Pathology, Shanxi Cancer
Hospital (Taiyuan, Shanxi, China) from January 2015 through December 2020. All cases had complete clinical course records. Thirty
cases of lymph node reactive hyperplasia tissues were used as controls. The expression of CDK6 in DLBCL tissues was detected by
gRT-PCR and immunohistochemistry.

Results: Bioinformatics analysis: The data showed that mRNA expression level and DNA copy number variations (CNVs) of CDK6
were significantly higher in DLBCL as compared to normal tissue (P < 0.05). Based on C-BioPortal analysis, we speculated that
amplification was the most common copy of CDK6 CNV in DLBCL. Through Gene Ontology (GO) analysis of these genes, it was
found that the proteins were mainly located in the nucleus and cytoplasm. The biological interaction network of CDK6 alterations were
found to participate primarily in the G1-S phase of the process. Analysis of LinkedOmics mRNA sequencing data showed that three
genes were positively correlated with CDK6 expression: PSMD1, C2o0rf29 and ASB1. Through experimental verification, we found
that CDK6 was overexpressed in DLBCL, and the expression of CDK6 mRNA and protein in DLBCL were positively correlated with
Ann Arbor staging and IPI score (P<0.05), and negatively correlated with overall survival (P<0.001).

Conclusion: Data mining results and experiments revealed and confirmed multi-level evidence for the importance of CDK6 in
DLBCL; hence, CDK6 may be a potential marker in DLBCL. Thus, our study will perhaps lay the foundation for further research on
the role of CDKG6 in the genesis and development of DLBCL.
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Introduction

Diffuse large B-cell lymphoma (DLBCL), a type of non-Hodgkin lymphoma (NHL) originating from mature B cells, is
characterized by high heterogeneity and invasiveness. It is the most common subtype of NHL, accounting for about 35—
40% of NHL." DLBCL can be primary (inside or outside the lymph nodes), and can also be secondary to other low-grade
malignant lymphomas. The typical manifestation is a rapidly growing mass inside or outside the lymph nodes, which can
be accompanied by fever and other symptoms. Currently, more than 60% of DLBCL patients have significantly improved
survival after treatment with the standard R-CHOP regimen (Rituximab combined with Cyclophosphamide, Doxorubicin,
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Vincristine, and Prednisone); however, 30% to 40% of patients have relapsed or refractory disease, with an overall poor
prognosis.2 Therefore, it is pertinent to search for new therapeutic targets for patients with DLBCL, so as to prolong the
survival time and improve the prognosis of patients. Recently, molecular/cytogenetic profiling studies have independently
identified 5—7 new functional genetic subgroups of DLBCL, strongly emphasizing the validity of this concept, but failing
to classify all cases. A combination of cell-of-origin and molecular subclassification may provide more precise patient
stratification for developing future clinical trials. Overall, cell-of-origin is retained for the present time with the
expectation that transition to a molecular genetic classification will be feasible in the near future.'

One of the main causes of human tumorigenesis is the abnormal regulation of the cell cycle,> which can be greatly
affected by cyclin-dependent protein kinase (CDKs). As one of the important members of the CDK family, CDK6 plays
a key role in the cell cycle process. It has serine/threonine kinase activity and normally works with cyclins to
phosphorylate key proteins in the cell cycle. It shares 70% amino acid homology with cyclin-dependent protein kinase
4 (CDK4) and they have similar biochemical characteristics. CDK6 and CDK4 usually work in tandem to facilitate the
transition of the cell cycle from the G1 to S phase.*> Several reports indicate that CDK6 not only plays an important role
in the development of cells,® but also participates in the occurrence and development of various malignant tumors.” >
All relevant studies indicate that CDKG6 is closely related to tumorigenesis.

In recent years, the role of CDK6 in malignant hematologic tumors has become a focus of research. Therefore, to
determine the expression of CDK6 in DLBCL, the expression and mutation levels of CDK6 were explored in DLBCL
patients in public databases, such as Oncomine. Using multidimensional analysis, the genomic alterations and functional
networks were analyzed and correlated with CDK6 in DLBCL. Then, by screening the gene network related to the
formation and progress of DLBCL involved in CDK®6, the correlation between CDK6 and the mechanism of DLBCL was
investigated. Finally, the mRNA and protein expression levels of CDK6 were detected in DLBCL patients by qRT-PCR
and immunohistochemistry, respectively, and we found a correlation between CDK6 expression and clinicopathological
characteristics and prognosis of DLBCL patients. Our results will provide new strategies for the early diagnosis and
precise treatment of DLBCL and promote research on the mechanism of occurrence and development of DLBCL.
Meanwhile, Predictive modeling is a feasible analytic strategy that results in a solution that can be understood."*

Materials and Methods

Bioinformatics Analysis
Oncomine Analysis
Oncomine (www.oncomine.org) is the world’s largest oncogene microarray database, which contains 715 gene expres-

sion datasets from 86,733 cancerous and normal tissues, facilitating comprehensive data mining.'> By analyzing the
expression level and DNA copy number of CDK6 mRNA in DLBCL in the Oncomine 4.5 database, we considered
relevant data from a series of DLBCL studies, including the Rosenwald, Brune, Storz, and TCGA lymphoma studies.'®”
'® The expression level was evaluated with P < 0.05 taken as a statistically significant difference.

c-BioPortal Analysis
The cBio Cancer Genomics Portal (http://cbioportal.org), which currently contains 225 tumor studies, is a cancer

genomics portal with open access to resources, visualization, and multidimensional analysis of tumor genomic data.'’
It was used to analyze CDK6 mutation levels in DLBCL samples from TCGA database, and the search parameters
included mutations, copy number variations (CNVs), and mRNA expression. The Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses of related genes with a frequency greater
than zero were performed using Fun-Rich software.

DAVID Analysis
DAVID (https://david-d.nciferf.gov/) is a large-scale database that provides systematic and comprehensive biological

function annotation information for large-scale gene or protein lists, helping users extract biological information from it.
Through the DAVID 6.7 database, we analyzed the KEGG functional annotation map of 38 related genes centered on
CDKG6.
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LinkedOmics Analysis

LinkedOmics (http://www.linkes.org/login.php) is an online analysis platform for tumor-related data.?’ The LinkFinder
module of LinkedOmics was used to study the differentially expressed genes (n = 48) related to CDK6 in DLCBL in
TCGA database, and further statistical analysis was performed.

Exploration Experiment

Patients

(1) Formalin-fixed and paraffin-embedded (FFPE) tissue samples were collected from 102 patients, all of whom were
diagnosed as DLBCL in the Department of Pathology, Shanxi Cancer Hospital (Taiyuan, Shanxi, China) from January 2015
through December 2020. All cases had complete clinical course records. Case inclusion criteria included the following: All
patients had primary disease, had no previous history of tumor, and had not received radiotherapy or chemotherapy before
surgery. (2) In addition, 30 cases of lymph node reactive hyperplasia tissues were used as controls. The use of human FFPE
tissues was approved by the Shanxi Cancer Hospital Ethics Committee (no. 201964), and patient consent was obtained.

qRT-PCR

Total RNA was extracted from FFPE tissue samples using TRIzol reagent (Xiamen Aide Biomedical Technology Co.,
LTD, Xiamen, China) strictly following the manufacturer’s instructions. CDK6 mRNA expression was quantified using
the SYBR TB Green Premix Ex Taq II (Tli RNsesH Plus) (Bao Biological Engineering Co., LTD, Dalian, China) and
normalized to B-actin expression using the 2 **“ method.?! The PCR primers used were as follows: CDK6 forward, 5°-
AGAAGAAGACTGGCCTAGAG-3" and reverse, 5-TGGAAGTATGGGTGAGACAGG-3’; p-actin forward, 5’-
CACCCAGCACAATGAAGAT-3" and reverse, 5’-CAAATAAAGCCATGCCAAT-3’. All gqRT-PCR amplifications
were performed in triplicate.

Immunohistochemistry

CDKG6 (Santa Cruz Biotechnology, Inc., Santa Cruz, CA, USA) immunohistochemical staining was performed on the tissue
microarray. The positive signals for CDK6 were localized to the nucleus and cytoplasm; expression in either nucleus or
cytoplasm in the sample was taken as positive (+). Results were double-blindly interpreted by at least two pathologists at the
attending level or above. The CDK6 staining results were independently evaluated according to the interpretation standard of
SU.* The staining results were scored in terms of staining intensity of positive tumor cells and percentage of all tumor cells:
No staining (score = 0), weak staining (score = 1), moderate staining (score = 2), strong staining (score = 3); we determined the
mean percentage of positive tumor cells in at least five regions at x40 magnification: 0% (score = 0), 1-30% (score = 1), 31—
60% (score = 2), and > 60% (score = 3). The product of the two scores is the final interpretation score, with 6 as the critical
value; < 6 as negative, and > 6 as positive. CD3, CD5, CD10, CD20, BCL-6, BCL-2, MUM1 and EBER were from Abcam.
They were working fluid. The positive signals of CD3, CDS5, CD10, CD20 was localized to cytoplasm. The positive signals of
BCL-6, BCL-2, MUMI1 and EBER was localized to the nucleus.

Statistical Analysis

SPSS25.0 software was used for statistical analysis. Statistical data analysis was performed using the Mann—Whitney
U-test and the x*. Spearman rank correlation analysis was performed. Survival prognostic analysis was performed by the
Kaplan—Meier method and GraphPad Prism 6.01 was used for graphing; P < 0.05 was considered statistically significant.

Results
Bioinformatics Analysis: CDK6 is Overexpressed in DLBCL and is Involved in Cell

Cycle Regulation

Expression of CDKé6 in DLBCL

We identified DLBCL studies using the Oncomine and TCGA databases and evaluated the CDK6 transcription level data
contained therein. The data showed that the mRNA expression levels and DNA CNVs of CDK6 were significantly higher in
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DLBCL tissue compared to normal tissue (P < 0.05). Although the fold change was within three, CDK6 was in the top 29% in
gene sequencing based on mRNA expression, and in the top 10% in gene sequencing based on DNA CNVs (Figure 1).

Frequency and Type of CDKé Alterations in DLBCL Patients

Next, we used c-BioPortal to analyze the frequency and type of CDK6 alterations based on the sequencing data of
DLBCL patients from TCGA. CDK6 was altered in seven of the 48 (14.6%) patients with DLBCL (Figure 2A). The
major alteration was amplification in two cases (4%). Therefore, we speculate that amplification is the most common
CNV of CDK6 in DLBCL.

Biological Interaction Network of CDKé Alterations in DLBCL

Next, we used network modules in c-BioPortal to identify 38 CDK6-related genes with frequency alterations (Figure 2B).
The most frequently altered CDK6-related genes were CDKN2B (31.3%), CHEK1 (18.8%), and TP53 (16.7%). Through
GO analysis of these genes, we found that the proteins they encoded were mainly located in the nucleus and cytoplasm.
In addition, these proteins share serine/threonine protein kinase activity and participate in the regulation of the cell cycle
(Figure 3A—C). KEGG pathway analysis showed enrichment mainly in the G1 phase and cyclin D-associated events in
the G1 and mitotic G1-G1/S phases (Figure 3D and E). Therefore, CDK6 alterations mainly occur in the G1-S phase of
the cell cycle.
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Figure | CDKG® transcription in DLBCL (Oncomine). Levels of CDKé mRNA and DNA copy number were significantly higher in DLBCL than in normal tissue. According to
Oncomine 4.5 analysis, fold change, associated p values and overexpressed gene rank were shown. (A) CDK6é mRNA levels in the Rosenwald Lymphoma. (B) CDK6é mRNA
levels in the Storz Lymphoma. (C) CDKé copy number in The Cancer Genome Atlas (TCGA) Lymphoma datasets. (D) CDKé mRNA levels in the Brune Lymphoma.
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Figure 2 The visual summary of CDK® alterations and biological interaction network in DLBCL (c-BioPortal). (A) OncoPrint of CDK6 alterations in DLBCL. The types of
genetic alterations are marked with different colors. (B) Network view of CDK6 related genes in DLBCL. CDKGé is the core gene (shown in bold black). The darker the red,
the higher the frequency of alterations in DLBCL. The interaction types are derived from the Biological Pathway Exchange (BioPAX): the blue connection indicates that the
first protein controls a reaction that changes the state of the second protein; red connection indicates that the two sides belong to the same complex family; the green
connection indicates that there is a regulatory relationship between the two sides.

Bioinformatics Analysis: CDK6 Overexpression in DLBCL is Specifically Associated

with PSMD |, C20rf29, and ASBI

Using LinkedOmics, we analyzed the mRNA sequencing data of 48 DLBCL patients from TCGA. As can be seen in the
volcano plot and related statistics, 566 genes (dark red spots) were significantly and positively correlated with CDK6, and
614 genes (dark green spots) were significantly and negatively correlated with CDK6 (Figure 4A and B). The top 50
genes positively and negatively associated with CDK6 are shown in the heat map (Figure 4C and D). The three most
significant genes positively correlated with CDK6 expression were PSMD] (Pearson correlation = 0.60, P = 8.18E-06),
C20rf29 (Pearson correlation = 0.59, P = 8.39E-06), and ASB/ (Pearson correlation = 0.58, P = 1.78E-05) (Figure SA-C).

Clinical Data
Of the 102 DLBCL patients, 58 were male and 44 were female. 78 cases were >60 years old, with an age range of 9
through 81 years, and a median age of 54 years. 57 cases had normal serum lactate dehydrogenase (LDH) levels (<215
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Figure 3 Enrichment analysis of CDKé-related gene alterations in DLBCL. The bar chart shows the enrichment results in the top 8 of the CDKé-related 38 genes in
DLBCL. (A) Biological processes. (B) Cellular components. (C) Molecular functions. (D) KEGG pathway analysis. (E) KEGG pathway annotations of the cell cycle pathway.

IU/L) and 45 cases had higher than normal (>215 IU/L) levels. The International Prognostic Index (IPI) scores were as
follows: 76 cases had scores between 0-2 points and 26 cases between 3—5 points; the Ann Arbor staging was as follows:
there were 51 cases in stage -1, and 51 cases in stage III-IV. ECOG scores were 82 cases | point and 20 cases 2 point.
There were 17 cases B symptom. 32 cases occurred extranodal sites (>1). According to Hans’ classifier, 40 cases were
GCB and 62 cases were non-GCB (P>0.05). As of the end of June 2021, we followed up 102 DLBCL patients, of whom
63 survived and 39 died.

Immunohistochemistry Experimental Verification: CDKé Expression Was Significantly

Higher in DLBCL Tissues Compared with Reactive Lymph Node Hyperplasia Tissues
The ratio of CDK6 mRNA relative expression in 102 cases of DLBCL and 30 lymph node reactive hyperplasia controls
was 0.546 (0.484, 0.649): 0.167 (0.107, 0.233). These results show that CDK6 mRNA was highly expressed in DLBCL
tissues as compared to lymph node reactive hyperplasia, and the difference was statistically significant (P < 0.05)
(Figure 6A). Immunohistochemical staining showed that, among 102 DLBCL tissue samples, the positivity rate of CDK6
was 55.88% (57/102)(including high expression and low expression) (Figure 6B and C). However, the positivity rate of
CDK6 was 0 (0/30) in 30 samples of reactive hyperplasia of lymph nodes (Figure 6D). The differences were statistically
significant (x* = 29.506, P < 0.001) (Table 1). The positivity rate of CD3, CD5, CD10, CD20, BCL-6, BCL-2, MUM1
and EBER were 0.98%(1/102), 2.94%(3/102), 28.43%(29/102), 100%(102/102), 56.86%(58/102), 36.27%(37/102),
34.31%(35/102) and 4.90%(5/102)(P>0.05).
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Figure 4 Differentially expressed genes related to CDKé in DLBCL (LinkedOmics). (A) The correlation between CDK6 and differentially expressed genes in DLBCL was
analyzed based on Pearson test. Positively correlated genes are shown in red and negatively correlated genes are shown in green. (B) The volcanic map of CDK6 related co-

expression genes. (C) The heat map shows genes positively correlated with CDK6 in DLBCL (TOP 50). (D) The heat map shows genes negatively correlated with CDK6 in
DLBCL (TOP 50).
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Figure 5 Correlation analysis of PSMDI, C2orf29, ASBI and CDKé gene expression (LinkedOmics). The scatter plots showed Pearson correlation between CDKé
expression and ASBI (A), C20rf29 (B), PSMDI (C).
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Figure 6 CDKé is upregulated in DLBCL patients and reactive hyperplastic of lymph node tissues. (A) CDKé was frequently up-regulated in 102 FFPE samples compared
with 30 reactive hyperplastic lymph node tissues by qRT-PCR (***P < 0.0001). (B) CDK6 protein high expression in DLBCL. Scale bar, 50 um. (C) CDK6 protein low
expression in DLBCL. Scale bar, 50 pm. (D) CDK®é protein expression in reactive hyperplastic of lymph node tissues. Scale bar, 50 ym.

Correlation Between CDK6 Expression and Clinicopathological Features and
Prognosis in DLBCL Patients

Statistical analysis showed that the CDK6 mRNA relative expression level was not significantly correlated with
clinicopathological characteristics of DLBCL patients (P > 0.05), while the CDK6 protein expression was correlated
with International Prognostic Index (IPI) and Ann Arbor staging (Table 2). Spearman rank correlation analysis showed
that there was no significant correlation between the expression of CDK6 mRNA and protein in DLBCL (P > 0.05). The
results of survival analysis showed that higher the level of CDK6 protein expression, the shorter was the overall survival
of DLBCL patients (Figure 7, P < 0.001).

Discussion

DLBCL refers to a type of NHL that originates from mature B cells and has high heterogeneity and invasiveness.
Currently, there is a paucity of large-scale clinical research studies and corresponding effective treatment options.
With the rapid development of tumor molecular biology technology, regulation of the tumor cell cycle at the
molecular level and inhibition of tumor cell proliferation and growth have become hot subjects in oncology research
in recent years. Various molecules, such as cyclin, CDK, CDK inhibitors (CDKI), and cell cycle checkpoints can
cause the development of tumors through regulation of the cell cycle. CDK®6, as a key cell cycle regulator, can also
phosphorylate serine 536 of the p65 subunit of the nuclear transcription factor NF-kB and bind to the target gene

Table | CDKé Protein Expression in DLBCL and Reactive Hyperplasia of Lymph

Nodes
Tissue Types Protein Expression of CDKé
Negative Positive Positive
(Case) (Case) Rate (%)
DLBCL (n=102) 45 57 55.88
Reactive hyperplasia of lymph nodes (n=30) 30 0 0

Abbreviations: DLBCL, diffuse large B-cell lymphoma; CDKS§, cyclin-dependent protein kinase 6.
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Table 2 Relation of CDK6 Protein Expression with Clinical Feature
of Patients with DLBCL

Clinical n Negative Positive P valve

Feature

Age (year) 0.735
<60 57 26 31
= 60 45 19 26

Sex 0.151
Male 58 22 36
Female 44 23 21

LDH level 0.124
High 45 16 29
Normal 57 20 28

Ann Arbor stage 0.000
=l 51 38 13
n-v 51 7 44

IPI (score) 0.012
0~2 76 39 37
3~5 26 6 20

Abbreviations: DLBCL, diffuse large B-cell lymphoma; LDH, layered double hydro-
xide; IPl, international prognostic index; CDK®, cyclin-dependent protein kinase 6.

promoter of NF-kB,> further regulating the expression of oncogenes. Through extensive literature review, we found
that CDK6 is involved in the occurrence and development of various malignant tumors, such as lung cancer,’
osteosarcoma,® head and neck squamous cell cancer,’ bladder cancer,'® breast cancer,!' stomach cancer, oral cancer,'?
ovarian cancer.” In recent years, the role of CDK6 in malignant hematologic tumors has also become a focus of
research. Current reports have confirmed that the overexpression of CDKG6 is closely related to the development of
lymphoma.® In malignant tumors of the lymphatic system, CDK6 not only plays an important role in the regulation of
cell cycle, but also induces angiogenesis. The study by Nagel et al** highlights the critical role of CDK factor
dysregulation in the pathogenesis of T-cell lymphoma. The results of Gu et al*® suggest that CDK6 may be
a molecular therapeutic target for T-cell acute lymphoblastic leukemia. However, there are currently few studies on
the expression of CDK6 in DLBCL patients. In 2019, Su et al*? found that down-regulation of miRNA-320d resulted
in the loss of inhibition of cell proliferation, which further caused the overexpression of CDK6 in DLBCL patients.
Therefore, CDK6 may affect the occurrence and development of DLBCL, but further verification is required.
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E
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Figure 7 Upregulation of CDK6 protein expression predicts poor prognosis in DLBCL patients.
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In recent years, progress has been made in high-throughput technologies, such as second-generation sequencing and
protein chips, with vast molecular data made available to the public. Thus, we can more conveniently and efficiently
study the molecular basis of tumor occurrence and development. Moreover, these data will help find new gene targets for
intervention and tumor treatment. To explore the expression of CDK6 in DLBCL and further study the mechanism of
CDK6's involvement in the occurrence and development of DLBCL, open sequencing data in several databases were
analyzed by us with bioinformatics tools. We also experimentally verified the expression of CDK6 in DLBCL, with the
aim of providing new strategies and targets for diagnosing and treating DLBCL.

By analyzing transcript sequencing data of DLBCL patients in Oncomine and TCGA databases, we found that
CDK6 mRNA expression levels and CNVs were significantly higher than normal tissues. At the same time, according
to the CNVs, we found that, although the fold change was not large, CDK6 ranked in the top 10% of all up-regulated
genes in DLBCL. CNVs play an important role in the genome. They can disrupt and change the content of genes,
leading to phenotypic differences.® c-BioPortal analysis showed that CDK6 copies increased in DLBCL, with
amplification as the main type of CDK6 change. We contend that changes and dysfunctions of CDK6 expression
in DLBCL might be caused by changes to the chromosomal structure. Nevertheless, networks of related genes near
CDKG6 show various degrees of amplification and homozygous deletion in DLBCL. The relevant functional networks
were involved in pre-DNA synthesis (G1 phase), cyclin D-associated events in G1, and the mitotic G1-G1/S phases.
Meanwhile, the CDK6-related protein network was also enriched in PI3K/AKT, a classical signaling pathway. This is
consistent with the physiological function of CDK6.?” Through enrichment analysis of CDK6-related differentially
expressed genes, we found that the molecular functions of these genes are associated with serine/threonine kinase
activity and are mainly involved in the regulation of cell cycle, which is also consistent with the mutation network.

Based on the above multidimensional bioinformatics analysis of CDK6 expression in DLBCL patients, we detected CDK6
expression in 102 DLBCL tissues at molecular and protein levels. The results showed that CDK6 was overexpressed at both
molecular and protein levels in DLBCL patients, which was consistent with the results of bioinformatics analysis. Further, we
analyzed the correlation between the expression levels of CDK6 and the clinicopathological characteristics and prognoses of
DLBCL patients. The overexpression of CDK6 protein was not correlated with age, gender, LDH levels, etc., in patients with
DLBCL. However, protein expression was positively correlated with the Ann Arbor staging and IPI of patients. The over-
expression of CDK6 mRNA was not correlated with any of the patients’ clinical characteristics. DLBCL patients with positive
CDKG6 protein expression had shorter survival and poorer prognoses. The above results suggest that the abnormal expression of
CDK6 may play an important role in the occurrence and development of DLBCL and portends a poor prognosis in these patients.
Surprisingly, when combined with the immunohistochemical results, we found that the relative expression of CDK6 mRNA was
not consistent with its protein expression. We speculate that the reasons for this discrepancy may be as follows: 1) The selection of
samples in qRT-PCR experiments has limitations; 2) Gene expression regulation is a complex process with multiple levels,
stages, and modes. The process of gene expression is subject to stringent regulation, and the regulation of any one link will cause
changes in the level of gene expression products; 3) At the same time, factors such as poor mRNA stability, faster degradation
rate, and folding modification will also lead to inconsistencies between mRNA expression levels and protein expression levels.?®

Conclusion

Our study used popular online tools based on bioinformatics to analyze target genes from cancer data available in public
databases. Further, we explored the expression and correlation of target genes through experiments, with the aim of
providing new therapeutic targets for DLBCL. Finally, we found multi-level evidence for the importance of CDK6 in
DLBCL and its potential role as a marker for DLBCL. At the same time, our results suggest that CDK6 overexpression in
DLBCL has a profound effect on the cell cycle. However, further studies on the related mechanisms of CDK6 in DLBCL
are needed to confirm and validate our results.
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