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Abstract: Objective: Use immunohistochemical approach to detect the levels of expressions of phospho-Akt (p-Akt) 
(Thr308) and p-Akt (Ser473) proteins in the varying molecular subtypes of breast cancer tissue, and combine clini-
copathological data to analyze the relationship between Akt proteins of different activation levels and prognosis of 
patients with breast tumor. Methods: A total of 136 cases of tissue specimens were collected from patients with 
breast cancer that were hospitalized in the Breast Surgery and Head & Neck Surgery of Tumor Hospital Affiliated 
to Xinjiang Medical University between January 2014 and October 2014. The immunohistochemical approach was 
used to detect the levels of expressions of p-Akt (Thr308) and p-Akt (Ser473) proteins. The detection results were 
statistically analyzed with the patients’ clinicopathological data and relapse-free survival (RFS). Results: The posi-
tive expression rates of p-Akt (308) and p-Akt (473) in malignant breast tumor and peritumoral tissue were 52.9% 
and 0% respectively, indicating that the difference was statistically significant (P<0.05); the expression of p-Akt 
(Thr308) protein was related to the tumor histological grade, expression rate of ki67, vascular tumor thrombus, size 
of primary tumor, molecular subtype and status of axillary lymph node of patients, indicating that the difference 
was statistically significant (P<0.05); the expression of p-Akt (Thr473) was related to the age, status of pausimenia, 
vascular tumor thrombus, size of primary tumor and status of axillary lymph node of patients, with P<0.05, indicat-
ing that the difference was statistically significant. The multivariate survival analysis illustrated that the 5-year RFS 
rate of the cases with positive expressions of both p-Akt (thr308) and p-Akt (ser473) was lower than that of patients 
with negative expression (P<0.05). Conclusion: The positive expressions of p-Akt (Thr308) and p-Akt (Ser473) are 
closely related to the unfavorable prognosis of patients diagnosed as breast cancer; the targeted therapy for Akt 
proteins is expected to be a new treatment option for patients diagnosed as breast tumor. 
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Introduction

Breast cancer is the most common malignant 
tumor suffered by women all over the world. 
The incidence increases by 3% to 4% every year 
in China and shows the younger trend in women 
[1, 2]. Based on the different expressions of 
estrogen receptor (ER), progesterone receptor 
(PR), human epidermal growth factor receptor 
2 (HER-2) and Ki-67 detected by IHC approach, 
breast cancer is divided into four subtypes: 
Luminal type-A, Luminal type-B, HER-2 overex-
pression and triple-negative. The pathologic 
and clinical features and prognosis of patients 
with varying molecular subtyping of breast can-
cer are significantly different, among which the 

patients with Luminal breast cancer have a rel-
atively satisfactory prognosis but are prone to 
lymph node metastasis, while the patients with 
HER-2 overexpression type and triple-negative 
type breast cancer are prone to distant viscera 
metastasis, resulting in a poor prognosis [3, 4]. 

Akt protein, or protein kinase B (PKB), is a ser-
ine/threonine (Ser/Thr) kinase activated by 
catalyzing self-phosphorylation of serine 473 
(Ser473) and threonine (Thr308) [5]. As a cru-
cial molecule in the phosphatidylinositol 3- 
kinase (PI3K)/Akt signal pathway, the phos-
phorylated Akt protein is involved in diverse 
physiological and pathological processes, in- 
cluding regulation of cell cycle and tumor angio-
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genesis, and plays a role by affecting the acti-
vation state of several effector molecules 
downstream of the pathway [6]. This study uses 
immunohistochemical approach to detect the 
levels of protein expressions of p-Akt (Thr308) 
and p-Akt (Ser473) in varying molecular sub-
types of breast cancer tissues, and combines 
clinicopathological data to analyze the relation-
ship between Akt proteins at different activa-
tion levels and the prognosis of patients with 
mammary cancer. 

Materials and methods

Research object

To retrospectively analyze the 136 breast can-
cer patients who were admitted to the Breast 
Surgery and Head & Neck Surgery of Tumor 
Hospital Affiliated to Xinjiang Medical University 
from January 2014 to October 2014. All the 
cases were females, aged 28 to 74 years, with 
a median age of 49. 

Inclusion criteria: (1) All patients underwent 
radical operation or modified radical operation 
for breast cancer and were diagnosed as inva-
sive ductal carcinoma by histopathology; (2) All 
patients were regularly re-examined in our hos-
pital with ultrasonography, CT, MRI and bone 
scan. All patients with recurrence and metasta-
sis had clear imaging and pathological diagno-
sis, and had complete pathological data; (3) 
Patients without tumor metastasis before sur-
gery or other history of malignant tumor. 

Exclusion criteria: (1) Patients with non-primary 
breast cancer; (2) Breast cancer patients with 
other malignant tumor (s); (3) Patients with 
other serious medical diseases; (4) Patients 
who received neoadjuvant chemotherapy be- 
fore surgery; (5) Patients with incomplete clini-
copathological and subsequent data. 

Conducted the collection of clinical profile and 
followed-up of patients. All patients received 
standardized adjuvant therapy after operation 
in accordance with CACA Guideline for Breast 
Cancer (2019 version) [7]. Outpatient follow-up 
or telephone follow-up was performed on 136 
patients. Among them, 106 patients had no re- 
lapse or metastasis, 30 patients had relapse or 
metastasis, including 8 cases of lung metasta-
sis, 4 cases of hepatic metastatic cancer, 11 
cases of bone metastatic cancer, 2 cases of 

chest wall recurrence, and 5 cases of metasta-
ses on axillary lymph node. 

Specimen samples of para-carcinoma normal 
tissue next to malignant tumor from 20 cases 
were surgically removed within the same pe- 
riod as the control group. This study was car-
ried out with the approval of the Medical Ethics 
Committee of the Tumor Hospital Affiliated to 
Xinjiang Medical University. The study obtained 
all informed consent of patients.

Criteria for molecular subtypes and follow-up 
visit 

In accordance with the CACA Guideline for 
Breast Cancer (2019 version) [4], 136 patients 
were classified into four subtypes based on the 
expression of hormone receptors: 14 cases of 
Luminal type A (positive ER/PR, and PR≥20%, 
negative HER-2, Ki-67<20%); 43 cases of 
Luminal type B (positive ER/PR, negative HER-
2, and Ki67≥20% or PR<20%; positive ER,  
positive HER-2, any Ki-67 or PR); 25 cases of 
HER-2 overexpression (negative ER and PR, 
positive HER-2), and 54 cases of Basal-like-
type (ER, PR and HER-2 were all negative). 

All the breast cancer patients were followed up 
regularly once every 3 months within the 2 
years of treatment, once every 6 months for 
3-5 years after treatment, and once-a-year for 
more than 5 years after surgery until death or 
suspension of the follow-up. All follow-up work 
on patients was ended as of October 2019.

Experimental methods and procedures 

The expressions of p-Akt (Thr308) and p-Akt 
(Ser473) in breast carcinoma tissue and breast 
gland tissue was detected by immunohisto-
chemistry. The tissue sections of breast cancer 
and breast gland were placed in the oven at 
65°C for 2 hours, dewaxed with xylene for 40 
min, and then dehydrated with gradient ethanol 
solution (80% to 90% - anhydrous). After rinsing 
the tissue sections with water, 3% hydrogen 
peroxide was added to remove endogenous 
peroxidase. Added EDTA buffer solution (pH8.0) 
to repair the antigen at 95°C for 15 minutes, 
and then cooled and rinsed at room tempera-
ture. After rinsing for 3 times, 3 min/time with 
PBS solution, tissue sections were sealed with 
5% FBS at normal temperature for 20 min. The 
rabbit anti-human p-Akt (308) polyclonal anti-
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body diluted at 1:200 (sc-16646-R, bought 
from Santa Cruz Biotechnology Co., Ltd.) and 
rabbit anti-human p-Akt (ser473) monoclonal 
antibody diluted at 1:50 (#4060, bought from 
Cell Signal Technology Co., Ltd.) were added 
and placed overnight at 4°C and then rinsed 3 
times with PBSby 3 min/time. The PowerVision 
two-step method was used to drip horseradish 
peroxidase-labeled poly anti-rabbit IgG (pur-
chased from Leica Microsystems) at room tem-
perature for 30 min. Rinse 3 times with PBSby, 
3 min/time, and followed by rinse with running 
water after 10 minutes of DAB color develop-
ment. The sections were counterstained with 
hematoxylin, dehydrated with ethanol, trans-
parent with xylene, and then sealed. The breast 
cancer tissues with known positive expression 
were taken as the positive control (the source 
was the filed wax blocks of pathology from  
the hospital where the experiment was con- 
ducted). 

Judgement of results

The protein expressions of p-Akt (Thr308) and 
p-Akt (Ser473) were located in the nucleus or 
cytoplasm, with brownish yellow or brown par-
ticles as positive staining. The histological 
score method (H-score) was used to interpret 
the results. Scores of percentage of positive 
cells (pp): 10 hpf (×400) were stochastically 
selected under an optical microscope. One 
hundred tumor cells were counted in each field 
to calculate the PP. <10% for 0 point, 10% to 
25% for 1 point, 26% to 50% for 2 points, 51% 
to 75% for 3 points, >75% for 4 points. Scores 

of tinting strength: 0 point represented for neg-
ative staining, 1 point represented for poor 
staining, 2 points for medium-level tinting, and 
3 points for high tinting strength. H-score = PP 
× SI, 0 to 4 points was negative expression and 
5 to 12 points was positive expression. The 
judgment of results to all specimens was con-
firmed by two senior physicians in the patholo-
gy department. 

Statistical method

The experiment data were analyzed using the 
latest version 20.0 of SPSS statistical software. 
The specific methods adopted were as follows: 
X2 test or Fisher exact test for enumeration 
data, rank-sum test for grading data, Kaplan-
Meier method for drawing of the survival curve, 
log-rank test for component contrast of survival 
analysis, and the COX regression model for 
analyzing the independent prognostic factor. 
P<0.05 indicated that the difference has statis-
tical significance. 

Results

Expressions of p-Akt (Thr308) and p-Akt 
(Ser473) proteins in malignant breast tumor 
and para-carcinoma normal tissue 

The positive expression rates of p-Akt (308) in 
malignant breast tumor and para-carcinoma 
normal tissue were 52.9% and 0% respectively, 
for which the difference had statistical signifi-
cance with P<0.05, see Figure 1. The positive 
expression rates of p-Akt (473) in malignant 

Figure 1. Expression of p-Akt (308) in malignant breast tumor and peritumoral tissue. The positive expression rates 
of p-Akt (308) in malignant breast tumor and para-carcinoma normal tissue were 52.9% and 0% respectively, for 
which the difference was statistically significant with P<0.05.
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breast tumor and para-carcinoma normal tis-
sue were 62.5% and 0% respectively, for which 

the difference had statistical significance with 
P<0.05, see Figure 2. 

Figure 2. Expression of p-Akt (473) in malignant breast tumor and peritumoral tissue. The positive expression rates 
of p-Akt (473) in malignant breast tumor and para-carcinoma normal tissue were 62.5% and 0% respectively, for 
which the difference was statistically significant with P<0.05.

Table 1. The relationships between the expressions of p-Akt (Thr308) and p-Akt (Ser473) proteins 
and clinicopathologic characteristics of breast cancer patients

Clinicopathologic characteristics
p-AKT (Thr308)

X2 P
p-AKT (Ser473)

X2 P
Positive Negative Positive Negative

Age
    ≤50 44 34 0.883 0.347 56 22 6.742 0.009
    >50 28 30 29 29
Status of pausimenia
    Yes 21 26 1.967 0.161 24 23 4.008 0.045
    No 51 38 61 28
Tumor histology
    I 1 6 13.085 0.000 4 3 2.458 0.110
    II 33 42 43 32
    III 38 16 38 16
Expression rate of ki67
    <20% 1 13 13.139 0.000 6 8 2.569 0.109
    ≥20% 71 51 79 43
Vascular tumor thrombus 
    Yes 62 8 73.501 0.000 51 19 6.602 0.010
    No 10 56 34 32
Size of primary tumor
    ≤2 cm 16 56 57.952 0.000 37 35 8.059 0.005
    >2 cm 56 8 48 16
Molecular subtype
    Luminal type A 1 13 48.021 0.000 6 8 4.924 0.058
    Luminal type B 12 31 25 18
    HER-2 positive 13 12 15 10
    Triple-negative 46 8 39 15
Status of axillary lymph node
    Negative 6 56 85.608 0.000 32 30 5.763 0.016
    Positive 66 8 53 21
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The relationship between the expressions of p-
Akt (Thr308) and p-Akt (Ser473) proteins and 
the clinical and pathologic characteristics of 
breast cancer patients 

The protein expression of p-Akt (Thr308) in 
breast cancer tissue was related to the tumor 
histological grade, expression rate of ki67, vas-
cular tumor thrombus, size of primary tumor, 
molecular subtype and status of axillary lymph 

node of patients, for which the difference has 
statistical significance with P<0.05; while it  
was unrelated to the age and status of pausi-
menia of patients with P>0.05, indicating that 
the difference has no statistical significance. 
The expression of p-Akt (Thr473) in breast can-
cer tissue was related to the age, status of 
pausimenia, vascular tumor thrombus, mor-
phology of primary tumor, and status of axillary 
lymph node of patients with P<0.05, indicating 
a statistically significant difference; while it was 
unrelated to the histologic grading, expression 
rate of ki67 and molecular subtype, with P> 
0.05, indicating that there was no statistically 
significance of difference, see Table 1. 

Univariate analysis of prognosis to breast 
cancer disease 

The median follow-up period of 136 patients 
with breast cancer was 54.61 months (14 to  
60 months) in the study and no cases was lost 
of follow-up. Among which, there were 106 
patients without recurrent metastasis and 30 
patients with recurrent metastasis, including 8 
patients with pulmonary metastasis, 4 patients 
with hepatic metastatic cancer, 11 patients 
with bone metastatic cancer, 2 patients with 
chest wall recurrence, and 5 patients with axil-
lary lymph node metastasis. The RFS rates of 
1-year, 3-year and 5-year were 99.2%, 86.7% 
and 78% respectively. 

The results of univariate survival analysis indi-
cated that the relapse-free survival of patients 
with breast tumor was related to the primary 
tumor size, molecular subtypes, vascular tumor 
thrombus, status of axillary lymph node and 
tumor histological grade. P<0.05, which indi-
cated that the difference was statistically sig-
nificant. See details elaborated in Tables 2, 3. 

The analysis of Kaplan-Meier survival curve 
(Figure 3) indicated that the 5-year RFS rates  
of the group with positive expression of p-AKT 
(Thr308) protein and negative expression of 
p-AKT (Thr308) protein were 59.7% and 98.4% 
respectively, with the difference has statistical 
significance (P<0.05); the 5-year RFS rates of 
the group with positive and negative expres-
sion of p-AKT (Thr473) protein were 67.1% and 
96.1% respectively, with the difference has sta-
tistical significance (P<0.05). The group with 
both negative expression of p-AKT (Thr308) 
and p-AKT (Thr473) proteins and positive ex- 

Table 2. Univariate survival analysis of fac-
tors influencing relapse-free survival (RFS) of 
breast cancer patients (N=136)

Clinicopathologic characteristics 5-year RFS 
rate (%) P

Age
    ≤50 78.2 0.934
    >50 77.6
Pausimenia
    Yes 80.9 0.482
    No 76.4
Histology
    I 75 0.228
    II 85.1
    III 68.5
ki67
    <20% 92.9 0.280
    ≥20% 76.2
Vascular tumor thrombus 
    Yes 58.6 0.000
    No 98.5
Tumor size
    ≤2 cm 98.6 0.000
    >2 cm 56.3
Molecular subtype
    Luminal type A 92.9 0.000
    Luminal type B 88.4
    HER-2 positive 72
    Triple-negative 68.5
p-AKT (Thr308)
    Negative 98.4 72 0.000
    Positive 59.7 64
p-AKT (Ser473)
    Negative 96.1 0.000
    Positive 67.1
p-AKT (Thr 308) & (Ser473)
    -/- 100 0.000
    -/+ 95.3
    +/+ 41.3
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pression were marked as the “-/-” group and 
“+/+” group respectively. The group with expres-
sion of any protein was recorded as “-/+” group. 
According to the further analysis, the 5-year 
RFS rates of “-/-” group, “-/+” group, and “+/+” 
group were 100%, 95.3%, and 41.3 respective-
ly. The difference had statistical significance 
with P<0.05. 

Multivariate analysis to prognosis of breast 
cancer patients 

The factors that were statistically significant as 
shown in the univariate survival analysis were 
included into the COX regression model. The 
computation showed that the size of primary 
tumor, molecular subtype, vascular tumor th- 
rombus, status of axillary lymph node, p-Akt 
(Thr308) and p-Akt (Ser473) proteins were all 
independent hazard factors that affect the RFS 
rate of breast cancer patients after surgery 
(Table 3). 

Discussion 

As a systemic disease, breast malignant tumor 
has been increasingly treated with systematic 
medical techniques at present. However the 
patients are still burdened with the risk of long-
term recurrence and metastasis. Among the 
varying molecular subtypes of breast cancers, 
luminal type B and HER-2 positive breast can-
cers are prone to lymph node metastasis [8], 

Akt activation. The activated PI3K can catalyze 
the phosphorylation of phosphatidylinositol to 
produce the second form of phosphatidylinosi-
tol-3,4,5-triphosphate (PIP3) [12]. PIP3 can 
bind to the PH region of Akt, and the latter will 
undergo translocation after the binding. Akt will 
transfer from cytoplasm to cell membrane and 
promote its conformational change [13]. In 
fact, the activation of AKT requires two Ser/Thr 
protein kinases. One is 3-phosphate inositol-
dependent protein kinase 1 (PDK1), which 
translocates to the cell membrane with its PH 
domain to phosphorylate threonine (Thr308) 
loci on the Akt kinase. The other is serine 473 
(Ser473) on the p-Akt kinase of PDK2 (usually 
mTOR). The Akt proteins can be fully activated 
after the above loci are both phosphorylated. 
When it is fully phosphorylated, Akt protein 
kinase can enter into cell matrix or nucleus, 
and regulate gene transcription, translation, 
material and energy metabolism, cell prolifera-
tion and apoptosis, and other biological effect 
through phosphorylation of its downstream 
substrate molecules [14, 15]. Therefore, the 
phosphorylation of both Thr308 and Ser473 
loci of Akt protein kinase is considered as a 
sign of the activation of Akt proteins. 

In this study, the immunohistochemical app- 
roach was used to detect the levels of expres-
sions of activated Akt proteins, p-Akt (Thr308) 
and p-Akt (Ser473) proteins in the varied mo- 
lecular subtypes of breast cancer tissue, and 

Table 3. Multivariate survival analysis (COX proportional 
hazard model) of factors influencing relapse-free survival 
(RFS) of breast cancer patients
Clinicopathological Features Hazard Ratio 95% CI P value
Vascular tumor thrombus 12.15 4.72-25.90
Tumor size 16.76 4.78-84.34
Molecular subtype 4.15-23.83 0.002
Status of axillary lymph node 11.28 0.007
    Luminal type A 7.25 0.028
    Luminal type B 0.21 0.192-14.06 0.001
    HER-2 positive 1.99 0.555-36.69
    Triple-negative 2.6 0.7-39.55
    p-Akt (Thr308) 11.72 4.44-23.37 0.001
    p-Akt (Ser473) 9.859 2.37-41.89 0.002
p-Akt (Thr308) & (Ser473) 0.004
    -/- 22.8
    -/+ 2.43 4.36-58
    +/+ 6.72 7.99-59

while breast cancer with triple-nega-
tive is the subtype with the worst 
prognosis as endocrine therapy and 
targeted therapy for HER-2 mole- 
cules have no effect on it and is 
prone to distant organ metastasis 
[9]. Therefore, it is a hot topic to 
search for effective prognosis predic-
tors and potential therapeutic tar-
gets for breast cancer. 

The abnormal activation of PI3K/Akt 
signaling pathway has close connec-
tion with the formation of tumor and 
the acceleration of tumor metastasis 
[10, 11]. As a downstream substr- 
ate of phosphatidylinositol 3-kinase 
(PI3K), Akt can be transmitted 
through signaling pathways, and the 
various growth factors can accurate-
ly play their role and function. Ph- 
osphorylation is the main method of 
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analyzed its relationship with clinicopathologic 
characteristics of patients. The results showed 
that the expression levels of Akt (p-Akt) 
(Thr308) and p-Akt (Ser473) proteins in breast 
cancer tissues were higher than those in tis-
sues of normal breast gland; the protein ex- 
pression of p-Akt (Thr308) was related to the 
tumor histological grade, expression rate of 
ki67, vascular tumor thrombus, size of primary 
tumor, molecular subtype and status of axillary 
lymph node of patients; and the protein expres-
sion of p-Akt (Thr473) was related to the age, 
pausimenia status, vascular tumor thrombus, 
the dimensions of primary tumor and status of 
axillary lymph node; further analysis revealed 
that the positive expression rate of p-Akt 

(Thr308) and p-Akt (Ser473) proteins in triple-
negative breast cancer tissue was significantly 
higher than that in non-triple-negative breast 
cancer. Similar to the research reports of other 
scholars [16, 17], the p-Akt level in triple nega-
tive breast cancer was significantly higher than 
that in other subtypes, suggesting the apparent 
activation of Akt in triple-negative breast can-
cer. This pointed out that the fully activated Akt 
protein has a great effect on the occurrence 
and development of breast cancer. 

To clarify the connection for the phosphoryla-
tion levels of Akt proteins and prognosis of 
breast cancer to patients, the univariate sur-
vival analysis of this study showed that single 

Figure 3. Relapse-free survival (RFS) curves for 136 
patients with malignant breast tumor (Kaplan-Mei-
er Method). A: p-Akt (Thr308) expression; B: p-Akt 
(Ser473) expression; C: p-Akt (Thr308) in co-expres-
sion with p-Akt (Ser473). The 5-year RFS rates of the 
group with positive expression of p-AKT (Thr308) pro-
tein and negative expression of p-AKT (Thr308) protein 
were 59.7% and 98.4% respectively. The 5-year RFS 
rates of the group with positive and negative expres-
sion of p-AKT (Thr473) protein were 67.1% and 96.1% 
respectively. The group with both negative expression 
of p-AKT (Thr308) and p-AKT (Thr473) protein and pos-
itive expression were marked as the “-/-” group and 
“+/+” group respectively. The group with expression 
of any protein was recorded as “-/+” group. Accord-
ing to the further analysis, t the 5-year RFS rates of 
“-/-” group, “-/+” group, and “+/+” group were 100%, 
95.3%, and 41.3 respectively.
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positive expression of Akt at Thr308 and 
Ser473 loci or the positive expression of both of 
them were both the poor prognostic factors for 
patients with breast cancer. Furthermore, it 
adopted COX regression model to analyze and 
found that the size of primary tumor, molecular 
subtype, vascular tumor thrombus, status of 
axillary lymph node, and the positive expres-
sions of p-Akt (Thr308) and p-Akt (Ser473) pro-
teins were all independent hazard factors of 
postoperative RFS rate for patients with breast 
cancer. It has been shown ion previous studies 
that the abnormal phosphorylation of Akt in 
breast cancer tissue was often associated with 
the deficiency of phosphatase and tensin ho- 
mologuedeleted on chromosome ten (PTEN) 
[18]. As a tumor suppressor gene, PTEN gene 
has phosphatase activity. Its lipid phosphatase 
activity can generate phosphatidylinositol diph- 
osphate (PIP2) by dephosphorylating the lipid 
substrate phosphatidylinositol triphosphate 
(PIP3) at the D3 position, so as to reverse the 
phosphorylation effect of PI3K on Akt, nega-
tively regulate PI3K/Akt signal, inhibit the prolif-
eration of tumor cells, and induce their apopto-
sis [19]. Furthermore, Akt protein kinases in 
phosphorylated state can directly phosphory-
late Thr145 of p21 protein (a kind of cyclin-
dependent kinase (CKDs) inhibitor); while the 
nuclear localization signal (NLS) of Thr145 that 
phosphorylated near p21 protein can prevent 
p21 from binding to nuclear import protein and 
retain p21 in the cytoplasm; besides, phos-
phorylated Akt can also indirectly phosphory-
late Ser21 of p21 by activating protein kinase C 
(PKC), thereby inhibiting p21 in the cytoplasm 
and prolonging the half-life period life of p21 
[20]. The phosphorylation of Thr145 and Ser- 
146 of P21 protein can prevent p21 from bind-
ing to Proliferating Cell Nuclear Antigen (PCNA) 
in the nucleus, and the free PCNA will activate 
DNA polymerase and accelerate S phase oper-
ation [21]. This is likely the mechanism that 
phosphorylated Akt proteins regulate p21 in 
the cytoplasm to promote the malignant prolif-
eration of tumor cells. 

The research data may be biased due to the 
small sample size in this study; besides, as its 
specific mechanism is not analyzed, it is neces-
sary to further study it in the future.

In conclusion, by combining with Chinese and 
foreign literature reports and the results of this 

study, the author holds the opinion that the 
deficiency of PTEN genes in the breast cancer 
tissue and the action of related factors in the 
tumor microenvironment cause the abnormal 
phosphorylation of Akt proteins. When both 
Thr308 and Ser473 are phosphorylated, the 
Akt proteins will be fully activated to regulate 
multiplication and attack breast cancer cells by 
phosphorylating downstream p21 proteins. 
Therefore, the positive expression of p-Akt 
(Thr308) and p-Akt (Ser473) can be used as a 
predictor for the poor prognosis of breast can-
cer patients, and the targeted therapy for Akt is 
expected to be a new treatment option for 
patients with triple-negative breast cancer. 
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