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Abstract: Ovarian carcinoma (OC) is one of commonest cancers ranks 7th in both incidence and mortality among women worldwide.
The study included fifty three samples of ovarian tumor patients, twenty eight of them were malignancy and twenty five were benign.
Those patients' samples then compared with twenty three of non-cancer tissues samples as control group. This study was carried out in
Laboratories of the College of Science / Department of Biology, Wasit University, during period between 1 November 2017 to 1
November 2018. The study of CK7 and HOXB4 genes expression was done by immunohistochemistry (IHC) technique. The results
showed significant correlation between CK7 and HOXB4 in OC. Overlapping effects of histopathological variables in ovarian cancer
patients with CK7 expression, showed no significant (p>0.05) correlation coefficient between OC and histopathological variables (stage,
grade and type) in related to CK7 expression. HOXB4 showed significant (p<0.05) correlation with age and stage and no significant with
other histopathological variables (grade and type). From the results presented, it was concluded that the present study reveals that both
CK7and HOXB4 expression may play necessary roles in carcinogenesis and development of ovarian cancer. This study suggests to use
CK7 and HOXB4 proteins as additional biomarkers in diagnosis, follow up and treatment of ovarian cancer.
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hepatocytes atypical expression is a marker for primary
biliary cirrhosis [9].

1. Introduction
Ovarian cancer is the most fatal gynaecological cancer, with
more than 150 000 women succumbing to the disease each
year worldwide [1]. The 5-year survival rate is less than
50% [2]. Reasons for this high mortality rate include
diagnosis at advanced stages and acquired resistance to
chemotherapeutic drugs such as cis-platin and carboplatin
[3].The median age of patients enrolled in most randomised
trials is 58 years. Women with a genetic predisposition to
ovarian cancer are diagnosed roughly 10 years earlier than
the median age of diagnosis [4].Women are frequently
diagnosed with advanced stage disease because of the vague
nature of the presenting symptoms [5].Nearly all benign and
malignant ovarian tumors originate from one of three cell
types: epithelial cells, stromal cells, and germ cells. In
developed countries, more than 90% of malignant ovarian
tumors are epithelial in origin, 5%–6% of tumors constitute
sex cord-stromal tumors (e.g., granulosa cell tumors, the
comas, etc.), and 2%–3% are germ cell tumors (e.g.,
teratomas, dysgerminomas, etc.) [6].
Cytokeratins (CKs), a set of polypeptides of different
molecular weights, comprise the main type of intermediate
filaments in epithelial cells and provide scaffold structures
within cells [7]. The specific nature of these heterodimers
serves to distinguish different epithelial cells, in which they
are expressed, and has also become important in the
classification of tumor cells besides other protein tumor
markers. Mutations in most of them are now associated with
specific tissue-fragility disorders, and antibodies to
cytokeratin are important markers of tissue differentiation
[8]. Cytokeratin 7 (CK7) can be used as a tool in order to
distinguish ovarian and gastrointestinal carcinomas, or
transitional cell carcinomas and prostate cancer. In

HOXB4 is one of four HOX group 4 paralogs of the
antennapedia (ANTP) homeobox superfamily genes. It is
located on chromosome 17 and encodes a nuclear protein
that functions as a transcriptional factor implicated in
cellular differentiation and development [10]. In humans,
HOXB4 has been studied extensively in the hematopoietic
stem (HS) and progenitor cells in vivo and in vitro [11].
HOXB4 over expression in HS cells enhance the
differentiation and expansion of these embryonic stem cells,
yet this effect is lost in the adult cells. One of the functions
of HOX genes in cancer is to regulate cancer cell migration
and invasion [12]. Aberrant expression of HOX genes in
epithelial ovarian cancer (EOC) is thought to be a
contributor in ovarian tumor progression [13]. HOXB4 has
invasion-suppressive effects on ovarian cancer cells, and this
effect is partially mediated by CD44 [14].This study was
designed to investigation the correlation between both genes
expression, CK7 and HOXB4, as well as to find the
overlapping between above genes and some pathological
variables in ovarian cancer such as age group, stage, grade
and histological type.

2. Materials and Methods
2.1 Patients group study
Twenty eight tissue samples were collected from ovarian
tumor patients, which were diagnosed as OC patients by
physicians and specialist's pathologists, their age ranged
between 19 and 81 years. All samples of patients were
collected from Al- Karama and AL- Zahraa Teaching
Hospitals in Wasit Province, and form Private Laboratory
(Ibn Al-Bitar) in Thi Qar Province.Clinical information were
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obtained
involving,
clinical
examination,
and
histopathological parameter include type, age, stage and
grade. All tissue samples were embedded in paraffin.
2.2 Immunohistochemistry (IHC)
CK7 and HOXB4 antibodies and ABC staining system were
used provided by Abcam Biotechnology. Serial tissue
sections were cut at 4-5μm thick and positioned on positive
charged slides. The slides were packed at 60-65˚C oven
overnight. The tissue sections were deparaffinized; then the
slides were rehydrated by graded ethanol concentration
(100%, 95%, and 70%) and xylene concentration (100%)
and distal water. The slides were treated with tris EDTA for
20 minutes, and then washed twice in distal water for 2
minutes. After preparation of tissue sections, incubated in
hydrogen peroxide (H2O2) diluted in D.W. for 10 minutes.
Each slide was washed in PBS twice for 5 minutes. Sections
were incubated for ten minutes in protein blocking serum
diluted with PBS. Primary antibody was applied over night
at room temperature or overnight at 4° C in humidity
chamber. Slides were washed with three changes of PBS for
5 minutes each, and then slides were incubated for 60
minutes with biotinylated secondary antibody and washed
with two times of PBS for 5 minutes. Sections were
incubated for 10 minutes with streptavidin peroxides, after
that washed with three times of PBS for 5 minutes then the
section were incubated with DAB stain for 15 min. The
slides were washed in PBS, for 3 min for three time.
Hematoxylin stain was added on slides for 43 seconds.
Immediately, slides rinsed with running tap water for 2
minutes. Dehydrated sections as follows: 1x 95% ethanol for
20 seconds and free ethanol at 2 times for 20 seconds and
xylene at 1 time for 10 seconds. Immediately 1-2 of DPX
solution was added and covered with glass cover slip.
Finally, slides were observed by light microscope.
Ethical consent
The study was submitted and approved by the College of
Science, University of Wasit.
Statistical analysis
For all statistical analyses, the SPSS system for personal
computer was used, and p values of 0.05 or less were
regarded as statistically significant. Sensitivity and
specificity of the tests (with 95% exact confidence intervals)
were determined in studied group. Correlation between CK7
and HXB4 expression with age, grade, stage, and tumor type
of ovarian cancer using correlation coefficient analyses
(Person and Spearman’s rho).
Scoring system
Based on the percentage of stained cells and the intensity of
nuclear stain. The staining and intensity were scored as
follows: The percentage of positive staining (P) were scored
as, 1 (1%-25%), 2 (26%-50%), and 3 (51%-100%), and the
levels of intensity of staining (I) were determined as 0 for
negative; 1 for weak staining; 2 for moderate staining; and 3
for strong staining.

3. Results and Discussion
3.1 Correlation between CK7 expression and
overlapping effects of histopathological variables in
ovarian cancer patients
The statistical analysis of correlation between CK7 expression
with age, grade, stage, and tumor type of ovarian cancer using
correlation coefficient analyses (Person and Spearman’s rho),
showed no significant correlation coefficient in CK7
expression with overlapping for all variables (P≥0.05)
(P≥0.05) (Table 1).
Table 1: Correlation between CK7 expression and
overlapping effects of clinicopathological variables in ovarian
cancer patients
Variables

Expression
+NO% NO%
Age (groups)
2
3
Less than 30
60% 40 %
30-39
4
0
100% 0%
40-49
6
0
100% 0%
50-59
8
0
100% 0%
More than 60
5
0
100% 0%
Histological type
8
0
Mucinous adenocarcinoma
100% 0%
Serous adenocarcinoma,
10
0
Papillary adenocarcinoma
100% 0%
Others (Dys germ cell tumors,
2
8
Granulosa cell, tumors,
%80 20%
sequmous cell carcinoma,
Brenner tumor, transitional cell
tumors , yolk sac tumors,
endomatrioid adenocarcinoma
Grade
10
0
G1
100% 0%
G2
10
2
83.3% 16.7%
G3
6
0
100% 0%
Stage
15
2
S1
88.2% 11.8
S2
8
0
100% 0%
S3
3
0
100% 0%
S4
0
0
0%
0%

Person
factor
RP

-0.404 -0.439
P≥0.05 P≥0.05

-0.328 -0.322
P≥0.05 P≥0.05

-0.202 -0.607
P≥0.05 P≥0.05

-0.218 -0.204
P≥0.05 P≥0.05

Age is an important factor in a large number of cancers and
may interfere with the expression of CK7 in ovarian cancer,
Result of Shin, et al., (2010) reported that age associated
with CK7 expression in ovarian cancer [15]. However, our
study did not detect a correlation between age and CK7
expression; this is may be due to the small sample studied.
Although, our study did not showed overlapping between
other variables (type, grade and stage) with CK7 expression
in ovarian cancer. Other study, recordedCK7 is as negative
staining express inovarianmetastases adenocarcinomas (Tot,
2002) [16]. However, Kriplani and Patel (2013) found that
CK7 is a useful marker to differentiate between primary
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serous tumors and primary mucinous tumors [9]. As well as,
Miyamoto et al. (2018) showed all endometrial
seromucinous cases had positive IHC staining for CK7,
which was the similar results observed in ovarian
seromucinous Vang et al. (2006) [17, 18].

Table 2: Correlation between HOXB4 expression and
overlapping effects of clinic pathological variables in
ovarian cancer patients
Variables

3.2 Correlation between HOXB4 gene expression and
overlapping effects of histopathological variables in
ovarian cancer patients

Age (groups)
Less than 30

The statistical analysis between HOXB4 expression with
age, grade, stage, and tumor type of ovarian cancer using
correlation coefficient (Person and Spearman’s rho), showed
significant correlation coefficient between HOXB4
expression with age groups and tumor stage (P=0.02)
(P=0.001), tumor grade and histological type of tumor were
showed no significant correlation with overlapping of
HOXB4 expression in ovarian cancer (P=0.6) (P=0.2), as
shown in (Table 2). Although some studies revealed there
are correlation between HOX family genes with
histopathological variables in ovarian cancer, our study
showed only age and stage were correlated with HOXB4
expression. Cheng et al. (2005) showed overexpression of
HOXA9 in serous subtypes, while HOXA10 and HOXA11
over expressed in endometrioid mucinous [19].Yamashita et
al., (2006) showed both HOXB7 and B13 expression was
correlated to the invasion in ovarian cancer cells
[20].Regarding stage, our study common in agreement with
study of Kelly, (2014) who reported a lower level of HOX
expression were correlated with stage IV in ovarian cancer
[21]. Also, the result of Zhang, (2014) showed that
borderline significant correlated with FIGO stage
(p=0.0685), as well as, he was detected that HOXB4
associated with high-grade serous carcinoma in the fimbrial
epithelium of fallopian tube [14]. Ovarian with high grade
serous cell lines was showed overexpression of HOXB4
(Kelly etal.2016) [22]

40-49

30-39

50-59
More than 60

Expression
+NO% NO%
4
1
80% 20 %
4
0
100%
0%
6
0
100%
0%
8
0
100%
0%
4
0
80%
0%
8
0
100%
0%
10
0
100%
0%

Person
factor
RP

RHO
factor
PR

-0.029 -000
P≤0.05 P≤0.05

Histological type
Mucinous adenocarcinoma
Serous adenocarcinoma,
Papillary adenocarcinoma
Others (Dys germ cell
tumors, Granulosa cell,
tumors, sequmous cell
8
2
carcinoma, Brenner tumor,
80%
20%
transitional cell tumors, yolk
sac tumors, endomatrioid
adenocarcinoma
Grade
10
0
G1
100%
0%
11
1
G2
91.7% 8.3%
5
1
G3
83.3% 16.7%
Stage
16
1
S1
94.1% 5.9%
7
1
S2
87.5% 12.5%
3
0
S3
100%
0%
0
0
S4
0%
0%

-0.322
P≥0.05 -0.328
P≥0.05

-0.607 -0.202
P≥0.05 P≥0.05

-0.000 -0.030
P≤0.05 P≤0.05

3.3 Correlation between CK7and HOXB4 expressions in
ovarian cancer patients
When we attempt to detect the correlation between those two
proteins in OC, we find significant statistical correlation
between those proteins (CK7 and HOXB4) in OC patients,
using correlation coefficient (Qualitative Person and
Quantitative Spearman’s rho), which appeared (R=-0.462)
(P≤0.01), as shown in (Table 3) (Fig 1).
Table 3: Correlation between CK7and HOXB4 expressions
in ovarian cancer patients
Gene

CK7
HOXB4

Expression
+NO% NO%
26
2
9.92
7.1
26
2
9.92
1.7

Person
factor
P value

Spearman's factor
(Rho)
P value

-0.462

≤ 0.01

-0.462

≤ 0.01

Unfortunately, there have been no studies done a
comprehensive study between HOXB4 and CK7 expression
and some histopathological variables such as age, type,
grade and stage in ovarian cancer, so, our study may
considered as a key information in this field.
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Figure 1: IHC positive staining in ovarian cancer patients (A) CK7 (B) HOXB4
3.4 CK7-HOXB4 expression in ovarian cancer and
benign patients
In this test we used 25 cases of benign patients as control
group, as shown in Table (4).
Table 4: CK7-HOXB4 expression in ovarian cancer and
benign patients
Case
Ovarian cancer
CK7-HOXB4
Benign patients
CK7-HOXB4
Total

Expression
+25
3
89.3%
10.7%
11
14
44%
56%
36
17

Total

P Value

28
25

p≤0.01

53

The result showed dual positive expression of CK7 and
HOXB4in the same cases of ovarian cancer and benign, so
there were 25 (89%) cases showed positive expression in
both CK7 and HOXB4, and the rest 3 (10.7%) cases were
showed negative expression, while in benign there were 11
(44%) cases showed positive expression in both CK7 and
HOXB4 and the rest 14 (56%) cases were showed negative
expression in CK7 and HOXB4. There were highly
significant (p≤0.01) differences between patients of ovarian
cancer and benign in relation to expression of dual CK7 and
HOXB4table (4).The result showed that ovarian cancer had
dual expression for CK7 and HOXB4 more than in benign
patients, with highly significant difference p<0.01.
Coordinate expression for CK7 and HOXB4 are may be
useful as a good tool for distinguishing ovarian cancer than
other ovarian diseases such as benign hyperplasia. Helenand
Mark (2002) showed that primary ovarian tumors have more
dual CK7+/CK20+ expression than non-ovarian tumors
[23].On the other hand, HOXA4/HOXB3 gene expressionused for prognostic risk stratification high-grade serous
ovarian carcinoma patients [24].
Conclusion
Our study concluded there was no well correlation
established between HOXB4 and CK7 protein in correlation
with histopathological variables in ovarian cancer. Also
development and progression of the ovarian carcinoma does
not depend on HOXB4 and CK7 expression in correlation
with histopathological variables (stage, grade, and type).

However a good correlation was found between above
proteins in ovarian cancer, this role may be due to impact of
CK7 and HOXB4on the apoptosis of ovarian cells.
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