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Purpose: Triple-negative breast cancer (TNBC) is characterized by high mortality rate, and
its clinical management is difficult and complex. Therefore, there is a need for extensive
efforts aimed at accelerating the discovery of novel therapies for TNBC. CYP4Z1 has been
implicated in the development of breast cancer. The current study aimed at characterizing the
expression of CYP4Z1 on TNBC.

Materials and Methods: Using immunohistochemistry, CYP4Z1 expression was evaluated
on 122 TNBC samples, four samples of breast cancers expressing ER, PR, and HER-2, and
four samples of normal breast tissues. The association between the enzyme and various
histopathological features and survival of patients were determined.

Results: CYP4Z1 was strongly expressed in 83.3% of various histopathological subtypes of
TNBC, when compared to negative expression in normal breast tissues. Interestingly, there
were marked variations in CYP4Z1 expression with respect to histopathology subtype,
histological grade, histological stage and tumor diameter. There was a high incidence of
CYP4Z1 expression in patients with advanced grades, late stages and larger tumor sizes.
Importantly, CYP4Z1 expression was correlated with the survival of TNBC patients, but it
was an independent determinant of the poor prognosis of TNBC (p< 0.05).

Conclusion: CYP4ZI may be a potential biomarker or target for evolving new CYP4Z1-
targeted treatments.
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Introduction
TNBC is a heterogeneous form of mammary cancer. It lacks the most prevalent
biological markers of breast cancer, including the receptors for progesterone (PR),
estrogen (ER), and human epidermal growth factor 2 (HER2).! Approximately 15—
20% of breast carcinoma, and 25% of mortalities associated with breast cancer are
due to TNBC. The relative survival for TNBC is 77%, relative to 93% for other
subtypes of breast cancers.” Thus, in terms of aggressiveness, TNBC is the most
potent breast cancer subtype, and it is known for early recurrence, metastatic
dissemination and poor prognosis. Since most of the traditional therapies for breast
cancer rely on the expressions of ER, PR and HER2, the treatment of TNBC is
difficult and challenging.! Therefore, there is a need for identification of new
biomarkers or drug targets for improving treatment outcomes in TNBC patients.
Expressions of orphan cytochrome P450s (CYPs) in cancers are of particular
interest in diagnosis and targeted therapy. One of the CYP enzymes that is of
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particular interest to researchers due to its aberrant expres-
sion in cancers is CYP4Z1. Its expression has been exten-
sively analyzed in tumor cell lines. However, not many of
these analyses have been confirmed in clinical samples.
Studies have shown that CYP4Z1 is selectively expressed
in mammary tissues, relative to almost negative expression
in other healthy tissues.” It is of importance that studies
have reported uniquely strong expression of CYP4Z1 in
several cancers.*” Its expression has been linked with
poor tumor grade and higher patient mortality, and it has
been proposed as a biomarker for ovarian, prostate and
cervical cancers.”*'%!"! Interestingly, an abnormal translo-
cation of CYP4Z1 expression on the surface of breast
cancer cells has been reported, but no expression was
observed in healthy control mammary cells.'? This pattern
of aberrant expression promotes the generation of
CYP4Z1 auto-antibodies in sera of breast cancer patients,
when compared to healthy controls, and it may function as
a clinical biomarker for breast cancer.'’ However, there is
a need for further studies on whether CYP4Z1 autoanti-
bodies are produced in cancers expressing CYP4Z1.

Several studies have attempted to investigate the bio-
chemical and underlying mechanisms of CYP4Z1 in tumor
malignancy. Yu et al studied the role of CYP4Z1 in tumor
malignancy using in vitro and in vivo models. It was found
that CYP4Z1 expression significantly increased tumor pro-
liferation, tumor vascularization and migration of cancer
cells. Moreover, CYP4Z1 overexpression enhanced the
expression of the pro-angiogenic factor, ie, vascular
endothelial growth factor A (VEGF-A), and reduced the
expression of tumor suppressor tissue inhibitor of metallo-
proteinases 2 (TIMP-2) in cancer cells, relative to control
cells. Moreover, there were reductions in concentrations of
fatty acids (myristate and laurate), and increased levels of
20-HETE.'? Earlier studies have reported a tendency to
hydroxylation, where CYP4Z1 metabolized myristate and
laurate to w-hydroxylated derivatives, and arachidonate to
20-hydroxyeicosatetraenoic acid (20-HETE).'®'* In con-
trast, a recent study identified an epoxygenase catalytic
activity of CYP4Z1, which converts arachidonate to
14,15-epoxyeicosatrienoate (14,15-EET)."> The 14,15-
EET is a ligand that promotes tumor growth and
angiogenesis.'®'” Further biochemical investigations are
needed on the role of CYP4Z1 in the generation of these
metabolites, as well as their biological effects on tumor
progression.

As the current treatment approaches for TNBC are
limited and novel treatment

complex, strategies,

particularly for recurrent and metastatic diseases, are
urgently required. Selective mammary expression of
CYP4Z1 provides a new opportunity to explore for treat-
ment of breast cancer, particularly TNBC, because CYP
inhibitors developed for anticancer treatment have
like aromatase (CYP19)

inhibitors.'® Recently, in a large group of breast cancers,

already proved successful

the expression of CYP4Z1 expression and its association
with various indexes of prognosis such as AR, EGFR,
ER, PR, HER-2 and P53, were demonstrated.® Since
there are no studies examined CYP4Zlexpression in
TNBC, this research was carried out to investigate the
expression of CYP4Z1 in TNBC, and its association with
prognosis.

Materials and Methodology

Tissue Specimens

Before the start of this investigation, an ethical approval
was obtained from the Institutional Review and Ethics
Committee, Faculty of Medicine, Mutah University
(Reference No0.6012021 date: 20/01/2021).
patient consent was waived due to an exemption for the

Informed

use of archived paraffin cervical tissue samples and for
review patients’ records granted by the Institutional
Review and Ethics Committee, Faculty of Medicine,
Mutah University. Moreover, patients’ data were anon-
ymized and maintained with confidentiality. The study
protocol was in line with the guidelines of Helsinki
Declaration. Samples of breast cancer, including TNBC
and normal breast tissues, were submitted to the
Department of Pathology of the King Hussein Medical
and King Abdullah University

Hospital, Jordan during the seven-year period (2013—

Hospital, Amman,
2020). All specimens were formalin-fixed, followed by
processing and embedding in paraffin wax. The samples
were sectioned into 5-um slices, which were subjected to
staining with H & E for routine light microscopy. The
inclusion criteria for this study were female patients diag-
nosed with TNBC aged 18-70 years (122 -cases).
Moreover, four samples of breast cancers expressing ER,
PR, and HER-2 hormone receptors were also included in
the study to compare CYP4Z1 expression between TNBC
and positive hormone receptors breast cancer samples. The
study also consisted of four normal breast samples as
control group. The exclusion criterion was that patients
had chemotherapy or radiotherapy prior to surgery. The

panel of breast tumors consisted of 103 invasive
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carcinomas of no special type, eight medullary carcino-
mas, three invasive lobular carcinomas, three mixed ductal
and lobular carcinomas, two mucinous adenocarcinomas,
two invasive micropapillary carcinomas, two neuroendo-
crine carcinomas, two carcinoids and one apocrine carci-
noma. Patients’ data on tumor histology, clinical stage,
tumor grade, age and expression levels of biomarkers
ER, PR, and HER-2 were obtained from their medical
records. Since invasive carcinoma of no special type was
the main pathologic type in this study (103 cases), survival
data for these individuals were obtained from follow-up
records ranging from 6 to 60 months (median, 42 months).
Overall survival was measured from the surgery date to the
death date or the final follow-up appointment.

Immunohistochemistry

The tissue slices were subjected to dewaxing and rehydra-
tion using routine protocols (gradient concentrations of
alcohol, and finally in distilled water). Following the inhi-
bition of endogenous peroxidase with 3% H,O,, the tis-
sues were antigen-retrieved via microwaving in buffered
medium. Washing was followed by incubation of the slides
overnight with CYP4Z1 polyclonal antibody (5 pg/mL,
NBP1-91817, Novus biological, USA) at 4°C. After wash-
treated with ImmPRESS
(Peroxidase) polymer goat anti-rabbit IgG for half

ing, the sections were
an hour at laboratory temperature. After incubating the
slides with the chromogen DAB, they were finally exposed
to Harris’s hematoxylin and subjected to dehydration, fol-
lowed by mounting with coverslips. Breast cancer tissue
was used as positive control. For negative control (proce-
dural control), the primary antibody was substituted with
normal goat serum. The antibody affinity for CYP4Z1 was
confirmed with Western blotting using whole CYP4Z1
isogenic cell lysates (results not displayed). Moreover,
the specificity of the primary antibody was further con-
firmed by blocking CYP4Z1antibody with CYP4Z1 block-
ing protein (H00199974-P01, Novus Biological, USA). In
this case, CYP4Zlprimary antibody was pre-incubated
with CYP4Z1 blocking peptide for 1 hour at room tem-
perature prior to application to tissue specimens. The
staining density was determined and compared between
tissues incubated with CYP4Z1 antibody and tissues trea-
ted with blocked antibody. The resultant slides were
assessed with a Leica DMRB microscope equipped with
a JVC video camera. The images were digitally collected
and subjected to processing.

Scoring of CYP4Z| Expression

The expression level of CYP4Z1 was scored by two inde-
pendent pathologists using Allred scoring system.'®*? This
system combines the percentage of membranous or cytoplas-
mic-stained tumor cells (CYP4Z1-positive staining) and the
intensity of the staining. The percentage of CYP4Z1 posi-
tively stained cells was rated on a score scale of 0-5. A score
of 0 (negative) corresponded to a lack of expression. Sections
which showed staining of less than 1% were scored 1.
A score of 2 indicated positive staining in 1-10% of the
cells. Sections which showed staining between 11% and
33% were scored 3. A score of 4 indicated staining between
34% and 66% of the cells. Finally, a score of 5 corresponded
to positive staining in excess of 67% of the cells. Staining
intensity was scored on a scale of 0-3 viz: 0, 1, 2 and 3 for -
ve, weak, moderate and strong staining, respectively. The
final score was obtained as the sum of percentage score and
intensity score, thereby generating eight possible numbers of
scores. A result score of less than 2 indicated negative
CYP4Z1 expression, while scores between 3-8 indicated
positive CYP4Z1 expression.

Statistics
Data analysis was carried out using SPSS 19. Results are
presented as frequency and percentage. A one-way analy-
sis of variance and Chi-square test were applied to mea-
sure differences amongst variables. The overall survival of
patients was evaluated using Kaplan—Meier procedure.
Statistical significance was determined using Log rank
test. The prognostic value of CYP4Z1 was determined
and multivariate Cox

using univariate regression.

Differences were deemed significant at p < 0.05.

Results
Baseline Demography and

Clinicopathology of Patients

Table 1 shows that a total of 122 females with TNBC, four
females with breast cancers expressing ER, PR, and HER-2
hormone receptors and four females with normal pathology
(mean age = 51.4+12.2 years) were enrolled in this study.
Sixty-nine (69) patients (53.1%) were under the age of 50
years, while 61 patients (46.9%) were aged more than 50
years. Most of the patients were at tumor stage II (92 cases,
73%), while 32 patients (25.4%) and two patients (1.6%)
were at tumor stage I1I and tumor stage I, respectively. There
were 63 patients (50%) with grade II, and 63 patients (47.6%)
with grade III. The other three patients (2.4%) were with
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Table | Baseline Demographic and Clinicopathologic Features of TNBC Patients
Characteristic CYP4Z| Expression P value
Negative n=25 (16.7%) Positive n=105 (83.3%)

Age:
<50 (n=69, 53.1%) 16 (23.2%) 53(76.8%) 0.160
250 (n=61, 46.9%) 9 (14.8%) 52 (85.2%)

Pathology subtype:
Invasive carcinoma of no special type (n=103,79.2%) 18 (17.5%) 85 (82.5%) 0.012
Mucinous adenocarcinoma (n=2, 1.5%) 0 (0%) 2 (100%)
Invasive lobular carcinoma (n=3, 2.3%) | (33.3%) 2 (66.7%)
Mixed ductal and lobular carcinoma (n=3, 2.3%) 0 (0%) 3 (100%)
Medullary carcinoma (n=8, 6.2%) I (12.5%) 7 (87.5%)
Carcinoid (n=2, 1.5%) 0 (0%) 2(100%)
Neuroendocrine carcinoma (n=2, 1.5%) I (50%) I (50%)
Invasive micropapillary carcinoma (n=2, 1.5%) 0 (0%) 2 (100%)
Apocrine carcinoma (n=1, 0.8%) 0 (0%) 1 (100%)
Normal (n=4, 3.1%) 4 (100%) 0 (0%)

Histological grade:
I (n=3, 2.4%) 3 (100%) 0 (0%) 0.004
Il (n=63, 50%) 10 (15.9%) 53 (84.1%)
Il (n=60, 47.6%) 8 (13.3%) 52 (86.7%)

Histological stage:
I (n=2, 1.6%) 2 (100%) 0 (0%) 0.001
Il (n=92, 73%) 18 (19.6%) 74 (80.4%)
Il (n=32, 25.4%) I 3.1%) 31 (96.9%)

Tumor size:
TI (n=3, 2.4%) 2 (66.7%) 1(33.3%) 0.028
T2 (n=74, 58.7%) 15 (20.3%) 59 (79.7%)
T3 (n=26, 20.6%) 3 (11.5%) 23 (88.5%)
T4 (n=23, 18.3%) | (4.3%) 22 (95.7%)

Lymph node metastasis:
Negative (n=89, 70.6%) 16 (18%) 73 (82%) 0.372
Positive (n=37, 29.4%) 5 (13.5%) 32 (86.5%)

Distant metastasis:
Negative (n=117, 92.9%) 21 (17.9%) 96 (82.1%) 0.921
Positive (n=9, 7.1%) 0 (0%) 9 (100%)

PR status:
Negative (n=123, 97.6%) 21 (17.1%) 102 (82.9%) 0.693
Positive (n=3, 2.4%) 0 (0%) 3 (100%)

ER status:
Negative (n=122, 96.8%) 20 (16.4%) 102 (83.6%) 0.522
Positive (n=4, 3.2%) 1 (25%) 3 (75%)

HER?2 status:
Negative (n=123, 97.6%) 21 (17.1%) 102(82.9%) 0.576
Positive (n=3, 2.4%) 0 (0%) 3 (100%)

grade 1. Seventy-four patients (58.7%) had tumor size of
2-3 cm (T2), while 26 patients (20.6%) had tumor size larger
than 5 cm (T3). Patients with tumors that metastasized to skin

and chest wall (T4) were 23 in number (18.3%), while only
three patients (2.4%) had tumor size less than 2 cm (T1). For
ease of statistical comparison, the status of lymph node
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metastasis was also classified as lymph node-positive
(29.4%, 37 cases), or lymph node-negative (70.6%, 89
cases). Pathological evaluation indicated that 9 patients
(7.1%) presented with distant metastasis, while 117 patients
(92.9%) were without distant metastasis. The expression
levels for PR, ER and HER-2 were 2.4% (three patients),
3.2% (four patients), and 3.2% (four patients), respectively.

CYP4Z| Expression and Its Relation to

Clinicopathologic Characteristics
The staining pattern and scoring guide for CYP4Z1
expression are presented in Figure 1. There was CYP4Z1

expression in 105 patients (83.3%) where the immunor-
eactivity was distinctively found in the membrane or cyto-
plasm. All the four normal breast tissue samples had
negative CYP4Z1 expression, as shown in Figure 2. The
expression of CYP4Z1 was confirmed using appropriate
negative and positive controls, and via inhibition of stain-
ing using CYP4Z1-blocking peptide. Results showed that
no staining was seen in negative control, whereas strong
staining was observed in breast cancer tissue (positive
control). Moreover, there was no staining in TNBC tissue
after incubation with a combination of CYP4Z1 antibody
and blocking agent, as shown in Figure S1.

0. O Y S
? ~ .‘J\'

g )
o5

Figure | Staining pattern of CYP4Zlexpression and different scores of CYP4Zlexpression in TNBC. CYP4Z|expression was displayed as clear membranous or
cytoplasmic staining. (A) Score “0” showing no expression in the tissue at all. (B) Score “1” showing expression less than 1% of cells. (C) Score “2” showing expression
between 1-10% of cells. (D) Score “3” showing expression between |1-33% of cells. (E) Score “4” showing expression in 34—66% of the cells, (F) Score “5” showing

expression in more than 67% of the cells. Magnification (X400).
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Figure 2 CYP4Z| expression in different types of TNBC. Tumours were classified on the basis of histological subtype. (A) Normal breast tissue, (B) invasive carcinoma of
no special type, (C) medullary carcinoma, (D) invasive lobular carcinoma, (E) mixed ductal and lobular carcinoma, (F) mucinous adenocarcinoma, (G) invasive micropapillary
carcinoma, (H) neuroendocrine carcinoma, (l) carcinoid and (J) apocrine carcinoma. Magnification (X400).

570 httpsi/idoi.org/10.2147/BCTT.5329770 Breast Cancer: Targets and Therapy 2021:13
DovePress


https://www.dovepress.com
https://www.dovepress.com

Dove

Al-saraireh et al

The expression of CYP4Z1 had significant association
with histopathology subtype, histology grade, histological
stage and tumor size (p < 0.05; Table 1). The CYP4Z1
expression level varied markedly between normal speci-
mens and different histopathology subtypes of TNBC.
Moreover, CYP4Z1 had high expression in 103 patients
(79.2%) with invasive cancer of no special type. Almost
all other histopathology subtypes expressed CYP4Z1.
Moreover, there was a high level of CYP4Z1 expression
in patients at grade III (86.7%) and grade II (84.1%),
whereas patients with grade I showed complete negative
expression. In addition, CYP4Z1 was highly expressed in
patients at stage III (96.9%) and stage II (80.4%), when
compared with complete negative expression in patients at
stage 1. Furthermore, patients who had high expression of
CYP4Z1 had greater tumor size (33.3% for T1, 79.7% for
T2, 79.7% and 88.5% for T3, and 95.7% for T4).
Conversely, there was no significant relationship between
CYP4Z1 and age of the patients, status of lymph node

metastasis, status of distant metastasis and expression
levels of ER, PR and HER-2.

The Association Between CYP4Z1| and

Prognosis in TNBC

The major pathological subtype in this study (103 cases)
was invasive carcinoma of no special type. Therefore, the
cumulative survival and prognostic value of CYP4Z1
expression in this subtype of cases were analyzed.
Patient survival data were evaluated with respect to
CYP4Z1 expression groups using Kaplan—Meier curve
and log rank test. Survival analysis showed poorer overall
survival of TNBC patients characterized by high CYP4Z1
expression (61.2%; median = 41.3+ 1.9 months), relative
to patients with low CYP4Z1 expression (72.2%; median
=45.94+ 2.2 months; p = 0.015). These results are shown in
Figure 3. In addition, univariate Cox regression analysis
revealed that CYP4Z1 expression, histopathological stage,
tumor size, lymph node and distant metastasis had marked
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Figure 3 Kaplan—Meier curve showing overall survival of TNBC patients.
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Table 2 Univariate and Multivariate Analyses of Prognostic Variables

Prognostic Variable Univariate Multivariate
HR 95%ClI P-value HR 95%ClI P-value

Age 1.030 0.979-1.084 0.252 1.021 0.971-1.073 0417
Histological grade 1.016 0.399-2.584 0.974 0.617 0.320-1.189 0.149
Histological stage 9.698 4.882-15.266 0.001 11.10 3.189-16.687 0.002
Tumor size 2.151 1.478-3.513 0.008 0.653 0.365-1.167 0.150
Lymph node metastasis 5.755 2.237-8.404 0.002 1.373 0.677-3.368 0516
Distant metastasis 13.755 7.237-19.465 0.001 9.112 2.456-17.799 0.004
CYP4Z| expression 1.510 1.036-1.917 0.031 1.320 1.137-1.996 0.042

correlation with overall survival (p < 0.05; Table 2). To
further confirm and eliminate bias that may be caused by
univariate analysis, multivariate Cox regression analysis
was carried out. The results indicated that CYP4Z1 was
identified as an independent prognostic predictor of poor
overall survival of TNBC patients, among other factors,

including histological stage and distant metastasis
(Table 2).
Discussion

The global rise in mortality and morbidity in TNBC makes
it a major health burden. This histopathological subtype of
breast cancer is very aggressive and its prognosis is rela-
tively poor, relative to other subclasses of breast carci-
noma. The clinical management of TNBC is complicated
and challenging due to the absence of targeted therapies.”
Therefore, there is a need for identification of new bio-
markers and drug targets that can be effectively used in the
management of TNBC. Several studies have indicated
preferential expression of orphan CYP4 enzymes in cer-
tain types of tumors.”** One of these enzymes, CYP4ZI,
has aroused great research interest. The selective expres-
sion of CYP4Z1 in breast cancers expressing various hor-
mone receptors has been recently reported.® Therefore, the
present study was aimed at investigating CYP4Z1 expres-
sion in breast cancer cells lacking the hormone receptor
expressions of ER, PR and HER-2.

This is the first study to define CYP4Z1 expression in
TNBC. The results showed that CYP4Z1 was highly
expressed in 83.3% of TNBC patients, in contrast to nega-
tive CYP4ZI expression in normal tissues. This disparity
in CYP4Z1 expression between breast cancers and healthy
breast tissues has been reported in several studies.®’®
Interestingly, serum CYP4Z1 autoantibodies are generated
due to the translocation of CYP4Z1 expression to the cell
surface of breast cancers.'® These serum autoantibodies

against CYP4Z1 may act as a diagnostic indexes for
mammary cancer. It is crucial to note that CYP4Z1 expres-
sion was associated with poor survival of TNBC patients,
and it appeared to be an independent prognostic predictor
of overall survival. This is a novel finding, and it is in
agreement with earlier findings where differential CYP4Z1
expression was identified as a prognostic marker for ovar-
ian, prostate and cervical cancers.” "

Based on the fact that aggressive TNBC expressed
significantly high level of CYP4Z1, the CYP4Z1 expres-
sion was associated with tumor histopathological subtypes.
This is in agreement with earlier findings showing similar
pattern of expression amongst different histopathological
subtypes of breast cancers.””® The present study also
that
CYP4Z1 expression in relation to histological grade, his-

showed there were significant differences in
tological stage and tumor size. These results are consistent
with the results obtained in other studies on the role of
CYP4Z1 as a clinicopathological marker in different
tumors, particularly breast cancer. For instance, CYP4Z1
expression was markedly correlated with histological
grade and histological stage: CYP4Z1 level was elevated
in advanced-stage patients with high grades in
histopathology.®® These observations provide insight into
the molecular mechanisms through which CYP4Z1 acts.
Overexpression of CYP4Z1 enhanced cellular prolifera-
tion, tumor angiogenesis, and the spread of breast tumor
cells.'®* Moreover, CYP4Z1 expression inhibited apop-
tosis and induced stemness and tamoxifen insensitivity in
breast carcinoma.”*>® Overall, CYP4Z1 enzyme appears
to play a vital role in breast malignancy, but its molecular
mechanisms are yet to be fully elucidated.

Although the unique expression of CYP4Z1 marks it as
a promising molecule for directed delivery of chemother-
apeutics, the development of CYP4Z1 targeting therapies

faces many challenges. One of the key challenges is

https:

572

Dove!

Breast Cancer: Targets and Therapy 2021:13


https://www.dovepress.com
https://www.dovepress.com

Dove

Al-saraireh et al

related to the limited knowledge about the catalytic prop-
erties of CYP4Z1. Several studies have investigated the
functional properties of CYP4Z1 and attempted to identify
10141529 The CYP4Z1
enzyme is recognized as a fatty acid hydroxylase. The

possible substrate candidates.
first two fatty acid substrates for CYP4Z1 are lauric acid
and myristic acid. These mid-chain fatty acids were meta-
bolized to different m-mono-hydroxylated products, while
short and long-chain saturated fatty acids, as well as unsa-
turated fatty acids, were not metabolized."* In a similar
pattern of reaction, CYP4Z1 catalyzed the metabolism of
arachidonic acid to 20-HETE, while eicosadienoic acid
was metabolized to an unknown product. These conver-
sions were suppressed by blocking CYP4Z1 enzyme activ-
ity with the known CYP4 inhibitor, ie, HET0016."° The
findings in this study are somewhat at odds with those of
a recent study, which reported the absence of 20-HETE
metabolites, and the preferential generation of 14.15-
EET."” Recently, the first luminogenic substrate for
CYP4Z1 (luciferin benzyl ether) was identified by screen-
ing a set of luminogenic substrates using permeabilized

1.2% Overall, these

cells of fission yeast expressing CYP4Z
studies have aided the development of the first selective
mechanism-reliant suppressor, 8-[(1 H-benzotriazol-1-yl)
amino] octanoate. This inhibitor efficiently blocks the
production of 14.15-EET in CYP4Z1-positive breast car-
cinoma cells, in contrast to weak inhibitory profiles against
other CYPs.*® These recent advances are useful for the
molecular probing of the functional activities of CYP4Z1

and its involvement in breast cancer.

Conclusion

This is the first investigation that identified a unique expres-
sion of CYP4ZLI in all histopathological subtypes of TNBC,
in contrast to almost no expression in the corresponding
normal breast tissues. There was a significantly higher fre-
quency of CYP4Z1 expression in patients with high grades in
histopathology and those at advanced stages of disease.
Moreover, there was a strong differential in CYP4Z1
expression amongst all tumor sizes. Interestingly,
CYP4Zlexpression was pinpointed as an independent factor
for poor survival of TNBC patients. Therefore, CYP4Z1 may

serve as a potential target and vital biomarker for TNBC.
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