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ABSTRACT 

Kallikrein-related peptidases (KLKs) have been pro- 
posed as potential cancer biomarkers. Kallikrein- 
related peptidase 5 (KLK5) is a secreted trypsin-like 
protease of the KLKs. Until now, detection of KLK5 
in both biological fluids and tissues has been de- 
scribed frequently due to the potential of being a new 
cancer biomarker. Our objective was to prepare KLK5 
antibodies and establish an ELISA method for KLK5 
to study the possible clinical application of KLK5 as a 
biomarker for malignancies. In this study, recombi- 
nant KLK5 protein was produced and purified using 
a prokaryotic expression system, and then used as 
immunogen to generate antibodies. High titers of spe- 
cific antibodies were measured in serum of rabbits 
after the forth booster injection. And the titer of the 
antiserum reached 1:106. We have also generated 
monoclonal antibodies using hybridoma technology 
and the titer reached 1:105. The activity of KLK5 an- 
tibodies was characterized by Western blot and im- 
munohistochemistry. To quantitatively examine KLK5 
in serum samples, we established double antibody 
sandwich ELISA method using mouse mAb as cap- 
ture and rabbit pAb as tracer antibody. We have de- 
tected KLK5 levels in ovarian cancer serum to ensure 
that our sandwich ELISA measurement to have high 
sensitivity and specificity. The ranges of linearity 
reached by the standard curves of the newly devel- 
oped ELISA were 0.45 ng/mL to 125 ng/mL. The de- 
tection limit of the method, defined as the concentra- 
tion of KLK5 can be distinguished, was 0.20 ng/mL. 
Median serum KLK5 levels were 3.77 ng/mL and 0.86 
ng/mL in ovarian cancer patients and normal female, 
respectively (P < 0.001). In conclusion, we prepare 
anti-KLK5 antibodies and develop the sandwich-type  

ELISA assay for KLK5. Our preliminary findings 
prompt that KLK5 may be a new potential biomarker 
for the diagnosis and prognosis in patients with ovar- 
ian. 
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1. INTRODUCTION 

The kallikrein family is a group of 15 serine protease 
genes, which have been mapped on the 19q13.3-4 chro- 
mosomal region [1-3]. Each of the family encodes a se- 
creted serine protease, showing significant homologies at 
both the DNA and the protein level [4]. Human kallik- 
rein-related peptidases are secreted serine protease with 
trypsin-like or chymotrypsin-like activity. KLKs are trans- 
lated as inactive pre-proenzymes. Once secreted, pre- 
proenzymes are then induced by other KLKs or non- 
KLK proteases to become active extracellular enzymes 
[5]. Most of genes are regulated by steroid hormones and 
abnormally expressed in hormone-related malignancies 
[6,7]. A few members of the family are potential cancer 
biomarkers for diagnostic and prognostic [8]. 

The human kallikrein gene 5 (KLK5), initially known 
as kallikrein-like gene 2 (KLK-L2) or human stratum 
corneum tryptic enzyme (HSCTE), is a newly identified 
member of the family [9,10]. Kallikrein-related peptidase 
5 (KLK5) encoded by KLK5 is a serine protease, under 
the transcriptional control of estrogens and progestins. 
KLK5 comprises 293 amino acids and is featured as a 
pre-pro-enzyme [9,10]. Activated KLK5 protein has tryp- 
sin-like activity, and its activation depends on the prote- 
olytic cleavage of their N-terminus pro-peptide via auto- 
catalysis or through other KLKs [5]. The KLK5 autoac- 
tivation represents an initial process of the KLKs prote- 
olytic cascade, triggering the activation of several other  *Corresponding author. 
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KLKs (KLK2, −3, −6, −7, −11, −12 and −14) [11]. The 
proteolytic activity of KLK5 has already been certified 
on a large number of ECM components, such as colla- 
gens, fibronectin and laminin [12]. 

KLK5 has been shown to be differentially expressed at 
the mRNA and the protein levels in many endocrine- 
related malignancies, including ovarian, breast, and tes- 
ticular cancer, and that it has the potential to be a new 
cancer biomarker [13-16]. The KLK5’s presence in bio- 
logical fluids, such as in the serum of patients with ovar- 
ian cancer, has already been measured [17]. High levels 
were also detected in ascites fluid from metastatic ovar- 
ian cancer patients and in ovarian cancer tissue extracts. 
67% of patients with ovarian cancer had elevated KLK5 
levels in serum [16]. KLK5 is significantly elevated in 
ovarian cancer tissues compared with low-malignant- 
potential (LMP) tumors. High KLK5 tumor tissue levels 
are associated with advanced stage of the disease and 
significantly shorter progression-free survival and overall 
survival. The present study focus on evaluating the KLK5 
as new serum biomarker in ovarian cancer, which may 
serve as a screening tool, may allow assessment of prog- 
nosis in patients with ovarian cancer and may be as a 
potential new target for therapy [13,18]. 

We hypothesize that this secreted protein may have 
applications as a biomarker for cancer, such as ovarian 
cancer. So highly sensitive and specific ELISA assay 
must be established for these possibilities to be examined. 
In this paper, we prepare KLK5 antibodies and develop a 
sensitive and specific sandwich ELISA for KLK5, to 
analysis the presence of KLK5 in serum samples and to 
study the possible clinical utility of KLK5 as a biomarker 
for malignancies. 

2. MATERIALS AND METHODS 

2.1. Clinical Samples 

The study group consisted of 40 patients with ovarian 
cancer who underwent surgery for primary ovarian can- 
cer at Jinan Military General Hospital between October 
2009 and May 2011 and 40 healthy control women as 
well. Patients’ mean age was 51.3 ± 3.6, with a range of 
22 - 80 years. Samples were collected preoperatively and 
no chemotherapy or radiotherapy had been administered 
before surgery. Sera were obtained and preserved at 
−80˚C until the time of KLK5 measurements. The pa- 
tients’ preoperative serum CA125 levels were taken from 
the patients’ data sheets. Conventional sections were 
selected for titration of the antibodies and for comparison 
of staining results between tumor and corresponding tu- 
mor-free areas within the same specimen. 

2.2. Chemicals and Instruments 

Isopropy-β-D-thiogalactoside (IPTG), 10-Deacetylbac-  

catin III (DAB) and bovine serum albumin (BSA) were 
purchased from Sigma (USA). Ni-NTA-His affinity col- 
umn and Protein A purification Kit were purchased from 
Qiangen (USA) and Thermo, respectively. goat anti- 
rabbit IgG alkaline phosphatase conjugate and mouse 
anti-his antibody were purchased from Tiangen (China). 
ELISA experiments were performed in 96-microwell plates 
(Corning). 

2.3. Production and Purification of Recombinant 
KLK5 Protein 

The pET28b vector containing the mature KLK5 cDNA 
sequence was introduced into the yeast strains E. coli 
BL21 and then a stable clone was selected from the 
strain. A culture was grown in LB medium at 28˚C 
shaking incubator (250 rpm) until the OD600 was 0.6 - 1.0, 
at which point IPTG (1.0 mM, final) was added to induce 
protein expression. 

Because the KLK5 protein is predicted to be a secreted 
protein, recombinant KLK5 was purified from yeast split 
supernatants by Ni-NTA affinity chromatography ac- 
cording to the manufacturer’s guidelines (Qiangen, USA). 
The purified material was then separated by 12% SDS- 
PAGE and stained with Coomassie Blue to assess its 
purity and its molecular mass. The protein concentration 
of the purified KLK5 was determined by the bicinchoninic 
acid method, which uses BSA as calibrator (Sigma, USA). 
A specific anti-his antibody was used to monitor KLK5 
production by Western blot analysis (Tiangen, China). 

2.4. Production of Polyclonal Antibodies against 
KLK5 

Four adult male New Zealand white rabbits with body 
weights of approximately 2 Kg were prepared from medi- 
cal center of Shandong University. The purified recom- 
binant KLK5 protein, emulsified with the same dosage of 
Freund’s complete adjuvant, was used as immunogen to 
develop antibodies. 500 μg KLK5 was injected into each 
animal subcutaneously. Two weeks after the initial im- 
munization, the ordinal booster was taken every 10 days. 
Before immunization, blood was obtained from each ani- 
mal to prepare non-immune serum for negative control. 
The antibody titer was tested with indirect ELISA after 
the last booster and reached 1:106. The antiserum was 
further purified using Protein A purification Kit follow- 
ing the manufacturer’s protocol (Qiangen, USA). 

2.5. Prepare of Monoclonal Antibodies 

Hybridoma technology was employed to prepare anti- 
KLK5 monoclonal antibodies. Four 6-week-old adult 
BALB/c mice were purchased by Shandong University 
School of Medicine. A mouse with an antibody titer  
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greater than 1:5000 was selected for preparation for hy- 
bridoma cell lines. Cell fusion of Sp2/0 cells and spleen 
lymphocytes from the immunized mouse was conducted 
by 50% (w/v) PEG4000, with a ratio of 1:5 of Sp2/0 and 
spleen cells. The fusion cell were selected in HAT (Sigma, 
USA) medium for 7 days and detected by indirect ELISA. 
The positive hybridomas were subsequently cloned three 
times with a limiting dilution procedure. Then the cloned 
hybridomas were intraperitoneally injected into BALB/c 
mice to prepare ascites. Indirect ELISA showed that the 
collected ascites contained a high titer of KLK5 antibody, 
reaching 1:105. 

2.6. Western Blot Analysis 

To demonstrate specificity of antibodies, samples of re- 
combinant KLK5 was subjected to 12% SDS-PAGE, and 
separated proteins were then transferred onto nitrocellu- 
lose filter (NC) membranes (BioTrace, Pall, USA) using 
a semi-dry transfer device. Subsequently, membranes 
were blocked with 5% skim milk powder in PBS-0.1% 
Tween-20 buffer (pH 7.4) overnight at 4˚C. Then, blots 
were incubated for 1h at room temperature with the re- 
spective antibodies diluted 1:10,000 in PBS-0.1% Tween- 
20 buffer, followed by three washes, 5 min each, in PBS- 
0.1% Tween-20 buffer at room temperature. Binding of 
the antibodies to the target protein was visualized by 
incubation of the membrane with HRP-conjugated goat 
anti-rat or sheep anti-mouse IgG (Tiangen, China) con- 
taining 5% skim milk powder, followed by HRP-DAB 
(Tiangen, China). For determination of the relative mo- 
lecular mass of the various KLK proteins, the pre-stained 
Protein Marker (Fermentas, Canada) was employed. 

2.7. Immunohistochemisty 

The tissue sections were dewaxed, rehydrated, and treated 
for antigen retrieval by pressure cooking (5 min, 120˚C, 
0.1 M citrate buffer, pH 6.0). After several washes with 
Tris-buffered saline (TBS, pH 7.6), 3% H2O2 in TBS was 
applied for 10 min at room temperature to block en- 
dogenous peroxidase activity. Normal goat serum diluted 
1:100 in TBS was applied for 10 min at room tempera- 
ture to block nonspecific antibody binding. Subsequently, 
primary antibodies (pAb or mAb) were allowed to react 
overnight at 4˚C, followed by incubation with biotinylated 
HRP-labeled goat anti-rat or sheep anti-mouse IgG (Tian- 
gen, China) for 15 min at room temperature. After sev- 
eral washes, the Vectastain Elite ABC-reagent (Vector 
Laboratories) was applied for 50 min at room tempera- 
ture and the washing steps were repeated. The peroxidase 
reaction was developed with 3,39-diami-nobenzidine (DAB, 
Tiangen, China) for 10 min at room temperature in the 
dark. Finally, counterstaining of sections was performed 
with hematoxylin. As a negative control, the primary  

antibody was omitted and replaced by PBS. 

2.8. Establishment of KLK5 ELISA Method 

Purified polyclonal antibodies were labeled with horse- 
radish peroxidase. A double sandwich-type ELISA was 
developed as follows: white polystyrene microtiter plates 
(Corning, USA) were coated with 100 µL anti-KLK5 
mAb (7.5 μg/mL) and held overnight at 4˚C. The plates 
were then blocked with 4% BSA for 2 h at 37˚C and 
washed six times with the washing buffer [0.5 g/liter 
Tween 20 in 0.01 M PBS buffer] (pH 7.4). 

The highest standard solution was prepared at 125 
ng/mL in PBS (pH 7.8). The other standard solutions 
were prepared from the highest standard solution to con- 
centrations of 62.5, 31.2, 15.6, 7.8, 3.9 and 0 ng/mL. 
Calibrators or samples were pipette into the microtiter 
wells (100 µL/well) and incubated at 37˚C for 1 h shak- 
ing; the plates were then washed with washing buffer six 
times. Subsequently, 100 µL of rabbit anti-KLK5 anti- 
bodies conjugated to HRP (1 mg/mL) diluted 1000-fold 
in PBS were then added and incubated at 37˚C for 40 
min. After the wells were washed six times with PBST, 
100 µL of TMB substrate was added per well and the 
plates were held at 37˚C for 10 min. Absorbance was 
measured at 450 nm after quenching the wells with 50 
µL of 2 mol/L H2SO4. 

Recombinant KLK5 was used to generate the calibra- 
tion curve. The detection limit, defined as the concentra- 
tion of KLK5 corresponding to the absorbance of the 
zero calibrator plus 3SDs. The cross reaction of other 
homologous proteins were investigated using purified 
recombinant KLKs. To assess the recovery of the assay, 
within-run (3 replicates) and between-run (3 replicates) 
variation were assessed at various KLK5 concentrations. 

2.9. Statistical Analysis 

Values obtained from our ELISA assays were given as 
mean, SD, and range. The analysis of the differences in 
the two groups of patients was performed with the non- 
parametric Mann-Whitney U test. Results were evaluated 
using SPSS 17.0. The results were considered statisti- 
cally significant when P < 0.05. Receiver operating char- 
acteristic (ROC) curve was constructed by Sigmaplot 
11.0. 

3. RESULT 

3.1. Expression and Purification of the  
Recombinant KLK5 (His-Tag) Protein 

The recombinant expression plasmid (pET28b(+)-KLK5) 
was transformed into E. coli BL21 to prepare recombi- 
nant proteins. The highest amount of recombinant pro- 
teins was obtained when the IPTG inducer was added in.  
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Fusion proteins were mainly expressed in the form of 
solubility protein in supernatant of lysates. The lysates of 
the transformed E. coli strain BL21 were subsequently 
purified by the affinity chromatography of Ni-NTA aga- 
rose. As expected, SDS-PAGE revealed a 28 KD band in 
the eluted fraction, target protein was expressed, as in 
Figure 1(A). To examine this further, the purified pro- 
tein was further confirmed by Western blot using anti- 
His monoclonal antibody. Western blot demonstrated a 
specific reactive fragment at the expected mobilizing 
position, the His-KLK5 was expressed at 28 KD, as in 
Figure 1(B). 

3.2. Preparation and Characterization of 
Anti-KLK5 Antibodies 

Purified KLK5 protein was injected into rabbits and mice 
as described in “Materials and Methods” to generate an- 
tibodies. Results of indirect ELISA showed that high 
titers of specific antibodies are detected in serum of rab- 
bits after the fourth booster. About 40 mL antiserum per 
rabbit was harvested and centrifuged. The purified poly- 
clonal antibody had a titer of approximately 1:106. 

After cell fusion and selection with HAT medium cul- 
ture, there were 18 wells containing growing cell clones, 
one stable hybridoma designated as 3B4 was obtained 
after the third subclone. The titer of the ascitic fluid 
primed by specific hybridoma was 1:105. IgG subtyping 
analyses showed that 3B4 belonged to IgG2b with a 
kappa light chain. 

The purified anti-KLK5 antibodies were identified by 
ELISA, Western blot, and immunohistochemical meth- 
ods. The results showed that the prepared antibodies were 
specific to KLK5 with good specificity and antibody 
titer. 

Western blot of before and after purified antibodies 
showed a single protein band of about 50 kDa with puri-  

 

 

Figure 1. (A) The protein profile of before and 
after purified in 12% SDS-PAGE. M: Protein 
marker; lane 1: Before purified; lane 2: After pu- 
rified; (B) Western blotting analysis of His-KLK5. 
M: Protein marker; lane 1: PBS as negative con- 
trol; 2: purified his-tagged KLK5. 

fied antibodies, as in Figures 2(A) and (B). Western 
blotting analysis of the specificity of antibodies showed 
that only the recombinant protein was detected by the 
antibody compared to the extract of E. coli BL21 which 
were not transformed (negative control), corresponded to 
amass of approximately 28KD, as in Figures 2(C) and (D). 

The tissues sections were immunostained with the 
anti-KLK5 polyclonal or monoclonal antibody, diluted 
200-fold in PBS. KLK5 protein is expressed very weakly 
in normal adjacent tissue cyst, as in Figures 3(A) and 
(C), but distinctly expressed in primary serous ovarian 
cancer tissue cytoplasm, as in Figures 3(B) and (D). 

3.3. Establishment of ELISA Assay 

We used mouse mAb as capture and rabbit pAb as tracer 
antibody to establish a double antibody sandwich ELISA 
method. We have further carefully optimized the con- 
centration of antibodies used, the diluents, and incuba- 
tion times of the various assay steps. The HRP-pAb and 
coating mAb were optimized for concentration by run- 
ning the assays under various combinations. Optimal con- 
ditions were selected based on the lowest achievable de- 
tection limit and best assay linearity and dynamic range. 
The final conditions are described in the experimental 
section. 

A typical calibration curve of the proposed KLK5 as- 
say is drawn in Figure 4. It shown satisfactory linear 
correlation, the range was from 0.45 ng/mL to 125 ng/mL. 
According to the calibration curve, the detection limit  

 

 

Figure 2. Expression and purified of KLK5 an- 
tibodies. (A) lane 1: purified pAb; lane 2: rabbit 
serum after the last booster; (B) lane 1: purified 
mAb; lane 2: ascitic fluid of BALB/c mice; (C) 
lane 1: recombinant His-KLK5 protein; lane 2: 
extract of E. coli which were not transformed 
(negative control); western blot using purified 
pAb at 1:1000 dilution; (D) lane 1: recombinant 
His-KLK5 protein; lane 2: extract of E. coli which 
were not transformed (negative control); western 
blot using purified mAb at 1:1000 dilution. 
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Figure 3. Immunohistochemical staining for presence of kal- 
likrein-related peptidase 5 (KLK5) in normal and malignant 
tumor tissues. Representative tissues of primary ovarian cancer 
(serous cystadenocarcinoma of the ovary), as in (A) and (C), 
and normal adjacent tissues as in (B) and (D); were stained 
with hematoxylin-eosin. All photomicrographs were taken at 
200×. KLK5: brown color; nuclei were counterstained with 
hematoxylin (blue color). Immunohistochemical localization of 
KLK5 shows staining in the cytoplasm of ovarian cancer and 
gastric cancer, as in (A) and (C), but KLK5 protein expression 
is almost absent in the normal tissue, as in (B) and (D). 

 

 

Figure 4. Calibration curve of the newly developed KLK5 
ELISA assay. KLK5 standard substance was serially diluted 
with 0.01 M PBS, and 100 μl of the solution was added to each 
well of anti-KLK5 monoclonal antibody-coated ELISA plates. 
Then, the bound KLK5 was detected by the HRP-conjugated 
polyclonal antibody. The results were indicated as the mean 
absorbance at 450 nm of triplicate wells. 

 
was 0.20 ng/mL. Three samples of different KLK5 con- 
centrations were detected using the new method to assess 
its recovery. The results showed that the intra-assay and 
inter-assay coefficients of variation (CVs) are between 
2.4% and 4.2% and between 5.2% and 6.8%, respec- 
tively. Because KLK5 is a member of the KLK family, it 
shares significant amino acid homology with other KLKs. 
To demonstrate that there is no interference from these 
homologous proteins, the cross-reactivities of recombi- 

ant KLK6, BSA and PBS were examined. All other pro- 
teins produced no measurable readings, even at concen- 
trations higher than that of KLK5. There was no cross- 
reaction between other KLKs. The data shown this im- 
munoassay can specificity discriminate KLK5 from other 
homologous proteins. Results above all indicated that the 
ELISA method could be used as a high throughput, 
quantitative monitoring tool for human cancer. 

3.4. Expression of KLK5 in Ovarian Cancer  
Serum 

The expression of KLK5 in serum of cancers was re- 
searched with the developed immunoassay to evaluate 
and analyses clinical application. KLK5 was detected in 
ovarian cancer (40) and normal female (40). The results 
showed that KLK5 is significantly elevated in serum of 
ovarian cancer patients (n = 40) compared with normal 
female (n = 40, with one sample below detection limit). 
In 27 of 40 ovarian cancer serum samples were positive 
for KLK5 with a cutoff value 1.76 ng/mL. The KLK5 
serum concentration in ovarian cancer patients (3.77 ± 
1.47) ng/mL were significantly higher than those in nor- 
mal female (0.86 ± 0.45) ng/mL (P < 0.01), as in Table 
1. 

ROC curve analysis revealed the significant and the 
independent value of the KLK5 expression, for the dis- 
crimination of the malignant from the normal individuals, 
as in Figure 5. Moreover, there was no correlation be- 
tween KLK5 expression levels and CA125. This prelimi- 
nary findings prompted that KLK5 may be an independ- 
ent potential biomarker for the diagnosis and prognosis 
in patients with ovarian. 

The sensitivity of CA125 alone to detect total ovarian 
cancer was 57.5%, while KLK5 showed a sensitivity 
level comparable to CA125 (67.5% vs. 57.5%, respec- 
tively). The sensitivity to detect ovarian cancer improved 
to 75% when CA125 and KLK5 were used in combina- 
tion. These results show a combined panel KLK5 and 
CA125 is a more sensitive test to detect ovarian cancer 
than CA125 alone, indicating assaying for kallikrein- 
related peptidases, in addition to CA125, could provide a 
significant advantage to detect ovarian cancer. 

4. DISCUSSION 

New methods and biomarkers with improved sensitivity 
and specificity are urgent needed for early detection and 
diagnosis of cancer, and in recent years, some new prom- 
ising serum biomarkers have been identified, including 
Kallikrein-related peptidases. KLK5 is a newly identified 
member of the KLKs family. It is known to play an im- 
portant role in skin desquamation [19-22]. The highest 
concentrations of KLK5 were found in adult and fetal 
skin. They found moderate KLK5 concentrations in breast 

Copyright © 2013 SciRes.                                                                       OPEN ACCESS 



Y. H. Wu et al. / Open Journal of Clinical Diagnostics 3 (2013) 159-166 

Copyright © 2013 SciRes.                                                                       

164 

 
Table 1. Descriptive statistics of KLK5 expression in serum. 

Percentile 
Variables Na Range 

25% 50% 75% 
Mean ± SEb P 

Normal female 40 0.44 - 3.45 0.71 0.85 1.92 0.86 ± 0.45 

Ovarian cancer 40 0.71 - 7.76 3.14 3.51 4.42 3.77 ± 1.47 
P* < 0.01 

aNumber of samples; bStandard error; P*: Ovarian cancer vs. normal female; The P value was calculated using the Mann-Whitney U test. 

 
specific KLK5 antigenic determinants. It was confirmed 
that antibodies could recognize the recombinant KLK5 
proteins and there was no cross-reaction with KLK6 us- 
ing ELISA. 

 

Enzyme-linked immunosorbent assay as detective sys- 
tems for antigen or antibody recognition have attracted 
extensive attention because of their potential utility as 
specific, simple and direct detection techniques. This 
study provides a novel, sensitive and convenient method. 
The chosen antibodies were further purification and con- 
jugation with the HRP, and it is thus a sensitive and spe- 
cific method for developing convenient ELISA method. 
It has no cross-reaction with other KLKs. Yousef has 
reported the development of the first immunofluoromet- 
ric assay for KLK5 and described the distribution of 
KLK5 in biological fluids and tissue extracts. They adopted 
a sandwich-type assay configuration (ELISA) in which 
the capture antibody was generated in mice, and the de- 
tection antibody was generated in rabbits. The assay con- 
figuration does not necessitate any prior antibody purifi- 
cation. Both the capture antibody and the detection anti- 
body were polyclonal antibodies [16]. 

Figure 5. ROC analysis of the KLK5 expression quantification 
in ovarian cancer prediction. ROC curve comparing the distri- 
bution of serum levels of KLK5 and CA125 in patients with 
ovarian carcinoma versus healthy controls. The P value was 
0.01 and the difference was statistical significance. The area 
under the ROC curves (AUC) was analyzed by Hanley and 
McNeil method. 

As we know, there is highly homology between KLKs 
members. To demonstrate that there is no interference 
from these homologous proteins, the cross-reactivities of 
recombinant KLK6, no-correlation protein BSA and PBS 
were examined. All other proteins produced no measure- 
able readings, even at concentrations higher than that of 
KLK5. 

 
and testis and low concentrations in lung [17]. Several 
studies have demonstrated that KLK5 is implicated in the 
development of the tumor and disease, but the detailed 
molecular mechanism of KLK5 function remains to be 
elucidated. 

Presently, ovarian cancer is diagnosed using high reso- 
lution computer-aided tomography (CT) or transvaginal 
sonography prompted by serum tests with elevated CA125 
levels [23]. But it is not useful in general population 
screening for early stage ovarian cancer as 40% -50% of 
Stage I/II ovarian cancers are CA125 negative [24]. 

In our study, recombinant KLK5 protein was produced 
and then was injected into rabbits to generate polyclonal 
antibodies, and the hybridoma technique was employed 
to prepare monoclonal antibody. The KLK5 protein was 
examined and further confirmed by Western blot using 
anti-His monoclonal antibody. The purity and specificity 
of antibodies then were detected Western blot. It had re- 
ported that KLK5 was significantly elevated in ovarian 
cancer tissues and serum, so the activity of antibodies 
was further analysis with immunohistochemical in ovar- 
ian cancer tissues. Western blot and IHC show that the 
prepared antibodies could efficiently bind with KLK5. 
Four cell lines of hybridomas that secreted KLK5 anti- 
body were obtained using recombinant His-KLK5 as the 
immunogen. Theoretically, mAb could react with only 

In our study, sera from ovarian cancer patients were 
analyzed for content of CA 125, as well as KLK5. We 
found KLK5 elevated in seven of 17 patients with CA125 
negative tumors serum. Within our cohort, CA125 was 
elevated in 57.5% of the primary ovarian cancers. By 
combining KLK5 with CA125, an additional seven ovar- 
ian cancer patients were detected. The use of these two 
additional markers improved overall sensitivity from 57.5% 
to 75%. 

Kallikrein-related peptidases represent potential bio- 
markers for ovarian cancer diagnosis, prognosis, and dis- 
ease monitoring [25]. Here, we provide evidence of se- 
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rum KLK5 protein elevation in a subset of patients with 
ovarian cancer, demonstrating that our results are in 
agreement with those reported by others [26,27]. We 
have also demonstrated that level of KLK5 and the es- 
tablished ovarian cancer tumor marker CA 125 did not 
correlate. 

In conclusion, our study established a specific immu- 
nodetection method and suggested the presence of KLK5 
in serum. Our data supported the finding that most of 
ovarian cancer patients release significant amounts of 
KLK5 into serum but KLK5 is low in serum of patients 
with colorectal cancer. The relevance of the differential 
expression is still elusive and needs to be addressed in 
further studies. 
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