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Abstract: Objective: To investigate the effects and mechanisms of Protein Kinase B (AKT)
activation on the biological behavior of malignant B-cells. Methods: This study used
immunohistochemical staining to detect the differences between AKT tumor tissue and short
and fat tissue. The RCC cell line Caki-2 was screened using real-time fluorescence quantitative
PCR detection and Western blot assay. Analyze the effect of AKT activation on cell adhesion
and migration through biomechanical experiments.in order to select the best siRNA
experimental group. The effects of CCKS8, the Transwell invasion experiment, and flow
cytometry on Caki cell proliferation, invasion, migration, apoptosis, and cell cycle were
detected. Results: According to the immunohistochemical staining results, it was found that
compared to the surrounding normal tissues, AKT1 was expressed higher in tumor tissues (P
< 0.05). After AKT activation, it can affect cell adhesion and regulate the function of integrins
by phosphorylating various substrates. Integrins are cell adhesion molecules that can mediate
cell adhesion to the extracellular matrix. AKT can enhance the adhesion between cells and
matrix by phosphorylating integrins or their related signaling molecules. After AKT activation,
it can promote the migration and invasion ability of cells. This is mainly achieved by activating
multiple signaling pathways, such as Rac and Rho family proteins. These signaling pathways
play important roles in cytoskeleton remodeling and cell movement. Phosphorylated AKT can
activate these pathways, thereby promoting cell migration. AKT activation in Caki-2 cells via
siRNA transfection demonstrated that AKT activation promoted the proliferation, invasion,
After Caki-2 cell migration, AKT can transition Caki-2 cells from the G1 phase to the S phase.
Conclusion: AKT may be involved in the malignant growth of RCC and holds potential as a
therapeutic target.
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1. Introduction

Human renal clear cell carcinoma cells (Caki-2), which exhibit epithelial-like
morphology and adherent growth characteristics, were initially discovered in the tissue
of a primary renal adenocarcinoma from a 69-year-old Caucasian male [1]. Currently,
they have extensive application value in drug screening and can be used for studying
the pathogenesis of renal cancer. Can clarify the pathogenesis of kidney cancer. Renal
cell carcinoma is also known as renal cell carcinoma. Its clinical manifestation is that
epithelial cells have malignant tumors [2], which is a common tumor in the urinary
system. It has a high incidence rate. Currently, surgical treatment is the main treatment
for kidney cancer, but there are still some patients who experience lesion metastasis
and recurrence after surgery [3]. In addition, kidney cancer has low sensitivity to
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traditional chemotherapy and radiotherapy, and its pathogenesis is not clear enough [4],
necessitating further exploration of novel therapeutic targets as treatment strategies to
improve patients’ quality of life [5]. Revealing the key role of the PI3K/Akt/mTOR
pathway in Caki-2 cells, PI3K serves as an upstream signaling molecule that activates
Akt to regulate mTOR activity, forming an important signaling pathway. Analyzing
the comprehensive regulatory effects of this pathway on Caki-2 cell proliferation,
metabolism, apoptosis, and autophagy, based on a deep understanding of the
mechanism of this pathway, drug intervention strategies targeting key nodes (such as
PI3K, Akt, mTOR, etc.) are proposed to inhibit Caki-2 cell proliferation and induce
apoptosis, providing a theoretical basis for clinical applications.

AKT can also be referred to as protein kinase B, becoming activated upon binding
of its pleckstrin homology domain to P13K, subsequently mediating roles in cell
apoptosis and proliferation [6]. AKT activation is a highly complex process involving
numerous signaling pathways. Cells, upon receiving external signals, undergo a series
of molecular reactions leading to AKT activation [7]. During phosphorylation, AKT
can be activated by kinase phosphorylation, PDK1 is phosphorylated and located at
the Thr308 site, and mTORC2 is a target phosphorylation in mammals, while
Mammalian Target of Rapamycin Complex 2 (mTORC2) phosphorylates the Ser473
site [8]. The phosphorylation of these two sites is crucial for AKT activation. In renal
cancer cells, AKT protein kinase activation is primarily caused by abnormalities in
upstream signaling pathways. The P13K/AKT/mTOR signaling pathway is activated
in renal cancer cells through various mechanisms, including growth factor receptor
activation. The activation of AKT protein kinase plays a significant role in the
biological behavior of renal cancer [9]. It affects renal cancer cell proliferation,
apoptosis, angiogenesis, migration, and invasion through multiple mechanisms.

Based on this background, the present study aimed to investigate the effects and
mechanisms of AKT protein kinase activation on the biological behavior of Caki-2
cells using immunohistochemical staining, real-time fluorescent quantitative PCR,
Western blot analysis, CCK8 assay, Transwell invasion assay, wound healing assay,
and flow cytometry. The specific report is as follows.

2. Materials and methods

2.1. Cell culture

Caki-2 is from the Chinese Academy of Sciences. Fetal bovine serum McCoy 5A
culture medium is directly added into the culture bottle, humidified, and cultured in
the incubator at 37 °C. The carbon dioxide concentration is 5%, and the cell density is
80%. After that, trypsin with a concentration of 0.25 is added for cell digestion.

2.2. Reagents

The required reagents for the experiment include AKT and pAKT antibodies,
Western blot luminescence detection reagents, all purchased from Cell Signaling
Company in the United States; The 3-phosphoglyceraldehyde dehydrogenase antibody
was purchased from Santa Cruz Corporation in the United States; CelLytic M cell
lysate is sourced from Sigma Corporation in the United States; BrdU primary antibody
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is provided by the American company Chemicon; the protein quantification kit was
purchased from Pierce Corporation in the United States.

2.3. Methods
2.3.1. Immunohistochemical staining

Clinical pathological specimens were obtained, embedded in paraffin, sectioned,
and stained immunohistochemically. The microscope was inverted for observation.
Renal cancer Caki-2 cells were placed on slides, fixed with formaldehyde using
cytological preparations, and incubated at 4 °C. After cell fixation, permeabilization
was performed using 1% Triton X-100, followed by the addition of 3% H>0,. Goat
serum was used for blocking, and Caki-2 primary antibody was added. The cell nuclei
were stained with DAPI, and the slides were mounted with an antifluorescent
quenching agent. Observations were made using a confocal microscope.

2.3.2. Real-time fluorescent quantitative PCR

Using a total RNA extraction kit, rigorously extract total RNA from cells and
follow the instructions of the cDNA first strand synthesis kit to accurately perform the
reverse transcription step. The forward primer was 5’-
ATCCTACCTATCTGTACCGAC-3°, and the reverse primer was 5’-
GGGTGAATTATTCTGACCTCC-3". p-Actin was used as a reference gene with the
forward primer 5’-CTTAGTTGCGTTACACCCTTTCTTG-3’ and the reverse primer
5’-CTGTCACCTTCACCGTTCCAGTTT-3". Quantitative analysis was conducted
using the Exicycler™ 96 Fluorescent Quantitative PCR Instrument (BIONEER).

2.3.3. Western blot experiment

Add protein lysate to the sample to extract total protein, then place the mixture
on ice for 40 min to promote protein release. Afterwards, take the supernatant and
determine the protein content by the BCA method. Select 40 micrograms of protein
sample and perform SDS-PAGE electrophoresis separation on the gel containing 10%
polyacrylamide. After electrophoresis, transfer the protein onto a PVDF membrane at
a voltage of 100 volts. Next, immerse the PVDF membrane in a sealing solution and
seal it at 37 degrees Celsius for 1 h. After closure, continue to shake and incubate at
37 degrees Celsius for 1 hour, then wash the membrane surface with PBS solution.
Afterwards, alkaline phosphatase-labeled secondary antibodies were added for
incubation, and the grayscale values of the bands were quantitatively analyzed using
ImagelJ software.

2.3.4. Cell proliferation assay

Cells were seeded in a culture dish with a density of 300, and the culture medium
was replaced every three days. Adjust the cell density appropriately, and then inoculate
it into a 96-well plate. After the cells reach the appropriate density, add 100 microliters
of MTT solution to each well and culture at 37 degrees Celsius for 4 h. Subsequently,
remove the supernatant and add 200 microliters of dimethyl sulfoxide (DMSO) to each
well. By measuring the absorbance (OD value) of each well, we can collect relevant
data and further conduct data analysis.

2.3.5. Cloning assay

Cells were seeded and cultured at a density of 300 per dish, and the culture
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medium was changed every 3 days. The entire cultivation process is carried out at
37 °C. The cells were fixed after washing with PBS, and then the formaldehyde
fixative was removed. Next, wash the cells three times with PBS washing solution,
and then stain the cells with a composite dye for 10 min. After staining, rinse with
clean water three times and finally count the cells.

2.3.6. Flow cytometry analysis

To detect the cell cycle, the cells were first digested with trypsin, then fixed with
a 70% pre-cooled solution, and treated overnight. Next, propidium iodide and RNase
were added to the cells and incubated at 37 °C for 30 min. Afterwards, the percentage
of different cell cycles was measured using flow cytometry. For the detection of cell
apoptosis, when the cell density reaches 80%, trypsin digestion is used, and the cells
are washed with PBS. Then, resuspend the cells using Annexin V from the apoptosis
assay kit and buffer, and add 5 microliters of FITC-labeled Annexin V solution. After
incubating at room temperature in the dark for 15 min, detection was performed using
a flow cytometer.

2.3.7. Biomechanical experiments

Inoculate Caki?2 cells directly into a culture dish and cultivate them to the desired
density using complete culture medium. During the cultivation process, set the
temperature to 37 °C and the gas environment to 95% air + 5% carbon dioxide.
Complete cell counting through trypsin digestion to ensure experimental consistency.

2.4. Statistical methods

During data analysis, statistical software SPSS 24.00 was used to complete the
analysis. Quantitative data were presented as mean =+ standard using a ¢-test, while
technical data were presented as frequency and frequency using a chi-square test.
When P < 0.05, statistical significance was indicated.

3. Results

3.1. Differential expression of AKT in tumor tissues and adjacent non-
tumor tissues

The results of this study demonstrate that the expression of AKT1 in tumor tissues
is significantly higher than that in adjacent normal tissues, with statistical significance
in the data comparison (P < 0.05). This is specifically shown in Figure 1.
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Figure 1. Differential expression of AKT in tumor tissues and adjacent non-tumor
tissues.

Note: “*” indicates that compared to the control group, it has statistical significance (P < 0.05); the
same applies below.

3.2. Proliferation and cloning of Caki-2 cells

After activating Caki-2 cells with siRNA targeting AKT, it was found that AKT
effectively inhibited the proliferation of Caki-2 cells, with a significantly lower
proliferation rate compared to the control group. This difference was maintained and
became more pronounced at 96 h and 120 h post-activation (P < 0.05). The specific
results are shown in Figure 2.
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Figure 2. Analysis of Caki-2 cell proliferation results.

3.3. Activation of AKT protein kinase can induce cell cycle arrest

The experimental results showed that compared with the control group, the
number of cells in the G0/G1 phase significantly increased after shRNA transfection.
At the same time, the proportion of S phase cells decreased accordingly. This indicates
that the activation of AKT can accelerate the transition of Caki-2 cells from the G1
phase to the S phase.
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3.4. Activation of AKT protein kinase promotes apoptosis in Caki-2 cells

The effect of AKT protein kinase activation on cell apoptosis was analyzed in
depth using cell staining techniques and flow cytometry. The research results showed
that the characteristics of apoptotic bodies were significant in the transfected cells.
Compared with the control group, the proportion of cell apoptosis after AKT protein
kinase activation was significantly higher in the siRNA transfection negative control
group and untreated blank control group. In addition, Western blot experiments further
revealed that Caki2 cells can lead to a decrease in Bcl-2 protein expression levels and
an increase in Caspase-3 protein expression after transfection. These findings
collectively indicate that the activation of AKT protein kinase has the ability to induce
cell apoptosis, as shown in Figure 3.
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Figure 3. Effect of AKT protein kinase activation on apoptosis in Caki-2 cells.

3.5. Results of biomechanical experiments
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Figure 4. Analysis of biomechanical experiment results.

Stiffness testing was conducted using AFM equipment, revealing that Caki-2
cells exhibited a relatively high stiffness value, indicating their high rigidity.
Compared to other cell types, the stiffness value of Caki-2 cells was significantly
higher. In the analysis of cell adhesion results, Caki-2 cells were found to have good
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attachment ability compared to the control group. During the cell deformability test, it
was observed that Caki-2 cells had a certain resistance under mechanical stimulation,
with limited deformability. These findings are specifically shown in Figure 4.

4. Discussion

RCC, as a very common malignant tumor in the human body. An epidemiological
study has clearly stated [10] that over 100,000 people lose their lives to RCC each
year. Currently, surgical treatment is the primary means of managing RCC; however,
approximately 25% of patients still experience recurrence and metastasis after surgery.
RCC exhibits low sensitivity to conventional chemotherapy, and there are no targeted
treatment options for advanced RCC [11-14]. The pathogenesis of RCC is very
complex, including genetic changes and activation of signaling pathways. AKT can be
an important component of the P13K/AKT/mTOR signaling pathway, and such
abnormal activation may promote cell proliferation and apoptosis, inhibit apoptosis,
and enhance invasive and migratory abilities. Therefore, exploring novel therapeutic
targets and developing effective treatment strategies for the pathogenesis of RCC is
crucial to improving patients’ quality of life [15]. Cell proliferation, apoptosis, and the
cell cycle all impact the biological functions of cells. AKT is an important signaling
pathway in intracellular signal transduction, and its abnormal activation may be
closely related to tumorigenesis. AKT protein kinase, a serine-threonine kinase, plays
a vital role in cell signaling, particularly in insulin signaling and the regulation of cell
survival [16]. Structurally, AKT contains an N-terminal functional domain, a catalytic
functional domain, and hydrophobic motifs. AKT activation typically involves After
phosphorylation of Thr308, growth factor-mediated AKT is located at the Thr308 site,
which is also one of the key activation steps of AKT [17], while phosphorylation at
the Ser473 site is considered necessary for full activation of AKT protein kinase
function. Caki-2 cells, derived from human papillary RCC, are significant in cancer
research [18-20]. Although direct studies on AKT protein kinase and Caki-2 cells may
be scarce, the importance of AKT in tumor cell growth and survival [21] suggests its
relevance. Upon AKT activation, downstream target proteins such as p21, p27, and
FOXOs in Caki-2 cells [22] regulate the cell cycle and cell proliferation, affecting the
proliferative capacity of Caki-2 cells. AKT also regulates Caki-2 cells by modulating
glucose, lipid, and protein metabolism [23-25], such as through mTORCI1, 4E-BP1,
and So6k, further influencing Caki-2 cell metabolism. Biomechanics research focuses
on the behavioral changes of cells in a mechanical environment, and the activation
state of AKT is closely related to the mechanical properties of cells. In Caki-2 cells,
activation of AKT may lead to remodeling of the cytoskeleton and changes in cell
adhesion, thereby affecting cell migration, invasion, and mechanical sensitivity. AKT
activation leads to the remodeling of the cytoskeleton by phosphorylating actin-
binding proteins and regulating actin polymerization. This restructuring may enhance
the rigidity and stability of cells, which is beneficial for cell migration and invasion.
Meanwhile, the reconstruction of the cytoskeleton may also affect the mechanical
sensitivity of cells, enabling them to better adapt to changes in the mechanical
environment.

The activation of AKT is a multi-step cascade reaction that is regulated by various
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intracellular and extracellular stimuli, including growth factors, hormones, and
biomechanical factors. When cells are stimulated by external factors, these stimuli will
ultimately act on AKT through a series of signaling pathways, activating it.
Biomechanical factors, such as tensile, compressive, or shear forces on cells, can
indirectly regulate the activation of AKT by affecting the cytoskeleton, cell membrane,
and signaling molecules within the cell. Cell proliferation is a strictly regulated
biological process that involves various stages of the cell cycle and the synergistic
effects of multiple signaling pathways. The biomechanical properties play an
important role in cell proliferation. On the one hand, the mechanical stimulation
received by cells can affect the progression of the cell cycle, thereby regulating the
rate of cell proliferation. For example, appropriate compressive stress can promote the
proliferation and differentiation of osteoblasts, while excessive compressive stress can
lead to cell apoptosis. On the other hand, the rearrangement of the cytoskeleton and
changes in cell morphology can also affect the proliferation ability of cells. For
example, during the EMT process, the cytoskeleton of melanoma cells undergoes
depolymerization, resulting in a decrease in cell stiffness, which enhances the
migration and invasion ability of cells and may also affect the proliferation rate of
cells.

The activation of AKT is a multi-step cascade reaction. When cells are stimulated
by growth factors, hormones, or other stimuli, phosphoinositol 3-kinase (PI3K) is
activated, catalyzing the conversion of phosphatidylinositol 4,5-diphosphate (PIP2) to
phosphatidylinositol 3,4,5-triphosphate (PIP3). PIP3 subsequently binds to the N-
terminal PH domain of AKT, recruiting AKT onto the cell membrane. On the cell
membrane, AKT is phosphorylated and activated by phosphatidylinositol-dependent
kinase 1 (PDK1) and mammalian rapamycin target protein complex 2 (mTORC2),
phosphorylating their Thr308 and Ser473 sites, respectively.

Caki-2 cells are a type of human renal clear cell carcinoma derived from early-
stage renal adenocarcinoma tissue of a 69-year-old white male. This type of cell has
specific growth and proliferation characteristics under in vitro culture conditions and
is an important tool for studying the biological behavior and treatment strategies of
renal cancer. The activation of AKT activates the mTOR pathway through
phosphorylation, promoting protein synthesis and cell growth, thereby accelerating the
proliferation of Caki-2 cells. This is of great significance for the development and
progression of kidney cancer. AKT promotes the survival of Caki-2 cells by inhibiting
pro-apoptotic proteins such as Bad and Caspase-9 and activating anti-apoptotic
proteins such as Bcl-2. This helps renal cancer cells resist apoptotic signals, thereby
prolonging their survival time. AKT participates in the regulation of glucose
metabolism, lipid metabolism, and protein metabolism, affecting the energy
metabolism of Caki-2 cells. This regulatory effect helps renal cancer cells adapt to
different microenvironments and meet their energy requirements for rapid
proliferation. AKT promotes the proliferation and migration of endothelial cells,
thereby promoting angiogenesis. This is crucial for tumor angiogenesis and blood
supply in renal cancer.

As akey member of the PI3K/Akt signaling pathway, AKT activation is regulated
by the upstream regulatory factor PI3K. When PI3K is activated, it catalyzes the
conversion of PIP2 to PIP3, which then recruits and activates AKT. Activated AKT
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subsequently regulates the activity of downstream target proteins such as mTOR and
GSK3 p through phosphorylation, thereby participating in the regulation of biological
processes such as cell proliferation, survival, and metabolism. Activate or inhibit
downstream substrates such as apoptosis-related proteins and metabolism-related
enzymes through phosphorylation. The phosphorylation state changes of these
substrates can affect their activity or stability, thereby regulating the biological
behavior of Caki-2 cells. The AKT signaling pathway interacts with other signaling
pathways such as the NF-xB pathway, MAPK pathway, Wnt pathway, etc. These
interactions will affect the activity of the AKT signaling pathway and the regulation
of downstream target proteins, thereby further regulating the biological behavior of
Caki-2 cells.

AKT protein kinase, as a key molecule in the PI3K/Akt signaling pathway, plays
an important role in regulating cell proliferation, survival, metabolism, and migration.
These changes in biological behavior may indirectly affect the biomechanical
properties of cells, such as cell stiffness, adhesion, migration ability, etc. The activation
of AKT may affect the stiffness of cells by regulating the rearrangement of the
cytoskeleton and the interaction of the extracellular matrix. The cytoskeleton is an
important structure for maintaining cell morphology and stiffness, and the activation
of AKT can affect the dynamic balance of cytoskeletal proteins such as actin and
microtubules. In addition, AKT may indirectly affect the stiffness of cells by regulating
the synthesis and degradation of extracellular matrix components such as collagen and
fibronectin. By regulating the expression and activity of cell adhesion molecules, it
affects the adhesion between cells and the extracellular matrix. Cell adhesion
molecules are important molecules that mediate interactions between cells and
between cells and the matrix. Their expression and activity are regulated by multiple
signaling pathways, including the PI3K/Akt pathway. Changes in adhesion may affect
biological behaviors such as cell migration, invasion, and colony formation. Moreover,
AKT activation plays an important role in cell migration. It can promote or inhibit cell
migration by regulating the rearrangement of the cytoskeleton, the establishment of
cell polarity, and the interaction between cells and the matrix. In Caki-2 cells, the
activation of AKT may affect cell migration ability through similar mechanisms,
thereby having an important impact on tumor invasion and metastasis. However, it
should be noted that although the potential impact of AKT on the biomechanical
properties of Caki-2 cells can be inferred from its general role in cellular biology, these
speculations still require experimental evidence to support. At present, there is still
limited research on the specific effects and mechanisms of AKT protein kinase
activation on the biomechanical properties of Caki-2 cells, and more experiments are
needed in the future to prove it.

AKT activation can alter the characteristics of Caki-2 cells, including cell
proliferation, apoptosis, migration, and cell cycle. AKT activation can promote the
proliferation of Caki-2 cells. In cell signaling, AKT, as a key molecule in the PI3K/Akt
signaling pathway, can be activated to transmit mitotic signals, upregulate the
expression of cell cycle proteins (such as cyclinD1), promote the transition of cells
from G1 phase to S phase, and accelerate the progression of the cell cycle. This process
is crucial for cell proliferation. AKT activation can inhibit apoptosis of Caki-2 cells.
AKT regulates the process of cell apoptosis by phosphorylating a series of substrate
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proteins, such as Bad and GSK-3f5. Among them, Bad is a pre-apoptotic member of
the Bcl-2 family, and AKT phosphorylation of Bad can block its interaction with Bcl-
2 or Bcl-XL, thereby inhibiting the anti-apoptotic activity of these two molecules. In
addition, AKT can regulate the process of cell apoptosis by phosphorylating other
apoptosis-related molecules. AKT activation can enhance the migration and invasion
ability of Caki-2 cells. This is mainly achieved by regulating the rearrangement of the
cytoskeleton, the establishment of cell polarity, and the interaction between cells and
the matrix. AKT activation can promote the formation and rearrangement of actin
fibers, thereby enhancing the migration ability of cells. At the same time, AKT can
also regulate the synthesis and degradation of extracellular matrix components such
as collagen and fibronectin, as well as affect the expression and activity of cell
adhesion molecules such as integrins, to regulate the interaction between cells and the
matrix, thereby enhancing the invasive ability of cells. In addition to promoting the
transition of cells from G1 phase to .S phase as mentioned above, AKT activation can
also affect the cell cycle through other mechanisms. For example, AKT can inhibit the
expression of fork-related transcription factors mediated by p27, a cyclin-dependent
kinase inhibitor whose downregulation can promote cell cycle progression. In
addition, AKT can regulate the cell cycle by affecting the activity of other cell cycle-
related proteins such as CDK4, CDK2, etc. AKT activation can promote the expression
and activity of certain adhesion molecules (such as integrins, cadherins, etc.), thereby
enhancing the adhesion between cells or between cells and matrix. AKT also plays an
important role in establishing cell polarity. The formation of cell polarity helps cells
adhere to other cells or matrix in a specific direction, thereby further affecting cell
adhesion. Promote the synthesis and rearrangement of cytoskeletal proteins such as
actin and microtubules, thereby enhancing the skeletal structure of cells and increasing
their stiffness. By regulating the synthesis and degradation of extracellular matrix
components such as collagen and fibronectin, as well as by affecting the expression
and activity of cell adhesion molecules such as integrins, the interaction between cells
and the matrix is regulated. These changes may also affect the stiffness of cells.

In this study, it was found that compared to adjacent tissues, AKT1 expression
was higher in the tumor group after immunohistochemical staining. (P < 0.05),
suggesting that AKT1 expression is elevated in tumor tissues. After transfection with
siRNA, Caki-2 cells were effectively activated, promoting cell proliferation and
inhibiting cell invasion. Activation of AKT protein kinase exerts a blocking effect on
the cell cycle. Through shRNA transfection, the number of cells in the GO/G1 phase
increased to a certain extent, while the proportion of cells in the S phase decreased.
AKT activation effectively promoted the transition of Caki-2 cells from the G1 phase
to the S phase. In the analysis of the correlation between AKT protein kinase activation
and Caki-2 cell apoptosis, cell staining and flow cytometry were used to assess the
impact of AKT protein kinase activation on apoptosis. The study results directly show
that transfected cells exhibited apparent apoptotic bodies, and the proportion of
apoptotic cells with AKT protein kinase activation was significantly higher than that
in the siRNA transfection negative control group and the blank control group.
Additionally, through Western blot experiments, Caki-2 cell transfection reduced Bcl-
2 protein expression to a certain extent and increased Caspase-3 protein expression,
suggesting that AKT protein kinase activation can induce cell apoptosis.

10
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In summary, AKT protein kinase activation plays a certain role in the cell biology
of Caki-2 cells. The high expression of AKT1 in tumor tissues compared to adjacent
non-cancerous tissues, its promotion of Caki-2 cell proliferation, inhibition of cell
invasion and apoptosis, increase in the number of cells in the G0/G1 phase, and
induction of cell apoptosis may be closely related to the malignant growth of renal cell
carcinoma, making it a potential therapeutic target.
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