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Objectives: The goal of this study is to evaluate expression of the HPV16/18 L1 in cervical 

tissues in correlation with lesion grade. Methods: A total of 96 specimens were analyzed in this 

study. There were 50 cases diagnosed as low-grade squamous intraepithelial lesion (LSIL) and 

46 cases diagnosed as high-grade (H-) SIL. All cases were submitted for immunohistochemistry 

with anti-HPV16 /18 L1 antibody. Results: The positive rate of HPV16 L1 and HPV18 L1 was 

identified in 61 (64%) and 21 (22%) of all cases. There was a statistically significant difference 

for HPV18 (X2 = 0.599, p<0.05), but not for HPV16 (X2 = 0.024, p>0.05) in the two SIL 

groups. In addition, 27 cases had no HPV16/18 L1 expression and 13 cases had HPV16/18 L1 

co-expression. Conclusion: Lack of HPV L1 capsid protein in cervical lesions may serve as a 

prognostic marker of enhanced malignant potential. There is still a critical need to find other 

molecular surrogate markers, which can provide accurate information about which precursor 

lesions would progress toward cancer. 
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Introduction 

Cervical cancer is the fourth-most common type of cancer in 

women worldwide [1] and also the second-most common 

female malignancy in Mongolia [2]. A subset of HPV types are 

the causative agents of cervical cancer, since 99% of tumors are 

positive for HPV-DNA [3]. Infection of the cervix uteri by HPV 

can initially result in mild dysplasia termed low-grade squamous 

intraepithelial lesion (LSIL) or cervical intraepithelial neoplasia 

grade I (CINI). These lesions exhibit only mildly-altered patterns 

of differentiation and many of them are cleared by the immune 

system in less than a year [4]. But some of the infections are 

not cleared by the immune system and can persist for periods 

as long as several decades. Persistence of infection by high-risk 

HPV types is the greatest risk for development of cervical cancer. 

Currently, neither cytology nor HPV DNA typing can provide 

accurate information about which precursor lesion would 

progress toward cancer [5, 6]. Recently, some reports showed 
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that L1 capsid protein could be a new powerful and useful 

marker for revealing the status of productive HPV infections [7-

9]. 

L1 capsid protein comprises 90% of HPV viral surface 

proteins and is typically expressed during the late phase of viral 

replication [10]. Thus far, most immunochemical studies on the 

HPV L1 capsid protein have investigated the predictive role of 

the protein in squamous intraepithelial lesions [11-13]. Although 

cervical cancer has been extensively studied among Mongolian 

women, the high-risk HPV L1 has not been analyzed in cervical 

pre-cancer tissue yet. In this study, our team detected the L1 

capsid protein of HPV16 and HPV18 using immunohistochemistry 

(IHC) and investigated the difference in two pathological groups.

Materials and Methods

1.	 Research sample
A total of 96 paraffin-embedded cervical tissues were obtained 

from the National Cancer Center of Mongolia, from January until 

December 2013. There were 50 cases diagnosed as LSIL and 46 

cases diagnosed as high-grade (H-) SIL. The average age was 

40.6 years (range: 22-61 years). All of the patients had the same 

results by cytology and histology and cervical tissues were big 

enough to use IHC. None of the patients had received hormone 

therapy, chemotherapy, radiotherapy or had been diagnosed 

with other HPV-related cancers. The study was approved by the 

medical research ethics committee of the Mongolian National 

University of Medical Sciences and informed consent was 

obtained from all patients. Paraffin-embedded cervical tissues 

were processed at the time of diagnosis and IHC was done at 

the laboratory of the Pathology Department of the Mongolian 

National University of Medical Sciences. All of the 96 cases were 

submitted for IHC with anti-HPV16 L1 antibody (Concentrated 

Mouse monoclonal [camvir-1] to HPV16 L1, Biocare Medical) 

and anti-HPV18 L1 antibody (Mouse monoclonal [5A3], Ab cam 

ab 49490).

2.	 Immunohistochemistry
From paraffin-embedded tissues 4-µm sections were cut, mounted 

on glass pretreated with 2% 3-aminopropyltriethoxysilane 

(Sigma), and air-dried overnight at 37°C. Sections were 

deparaffinized in xylene, hydrated in a graded alcohol series and 

subsequently washed with distilled water. Briefly, sections were 

incubated for 15 minutes in boiling citrate buffer, cooled down 

in buffer for 20 minutes, and subsequently incubated overnight 

at room temperature with the first antibody. Binding of the 

mAb was detected using an anti-mouse ABC system. Antibody 

binding was revealed using biotinylated secondary antibodies, 

avidin-peroxidase and diaminobenzidine substrate. Slides were 

counterstained with hemotoxylin, dehydrated before mounting 

and observed with a microscope equipped with bright-field 

illumination. Histology for all sections was analyzed by two 

pathologists independently. A positive and a negative control 

were run with every batch of IHC staining done. IHC staining of 

the cervical tissue was implemented to allow semi-quantitative 

analysis on the IHC stained slides. Staining density for each 

antibody was semi-quantified into three main categories based 

on the percentage of cells being stained positive: (-) = no cells 

stained positive or = <10% of the cells stained positive, (+) = 

10-50% stained positive, (++) = 50-90% stained positive.

3.	 Statistics analysis
Statistical analysis was performed by Chi-Square test using SPSS 

17.0. A probability value of <0.05 was considered to indicate 

statistical significance.

Results

IHC staining for HPV16 and HPV18 were completed for all 

96 cases (100%). Results showed that with an increase of 

histological grade, the L1 protein expression had a decreasing 

tendency. Positive staining of L1 was observed within the nuclear 

or cytoplasmic subcellular regions (Figure 1, 2). 

Figure 1. Positive staining for HPV16 L1 in LSIL specimen. Positive cells 
show dark, nuclear and cytoplasmic staining.
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Figure 2. Positive staining for HPV18 L1 in LSIL specimen. Positive cells 
show dark, nuclear staining.

HPV16 L1 was positively identified in 64% (61/96) of cases. 

L1 capsid protein was expressed in 37 of the 50 LSIL cases 

(74%), 24 of the 46 HSIL cases (52%). The expression of L1 in 

the LSIL group was higher than in the HSIL group, but there was 

not a significant difference between two groups (Table 1).       

HPV18 L1 was positively identified in 22% (21/96) of cases. 

The HPV18 L1 capsid protein was expressed in 12 of the 50 

LSIL cases (24%) and 9 out of 46 HSIL cases (20%). The HPV18 

L1 expression was negatively related to the grade of cervical 

lesions. There was a significant difference for HPV18 L1 capsid 

protein in HSIL and LSIL groups (Table 1).

Also, 27 cases had no HPV16/18 L1 expression and 13 cases 

had HPV16/18 L1 co-expression. 

Table 1. Chi-square test results for HPV L1 in different pathologic groups 

HPV subtypes
Pathology groups Chi-square; 

p-valueLSIL (%) HSIL (%)

HPV16 negative 13 (26) 22 (48) 0.024; p>0.05

positive 37 (74) 24 (52)

HPV18 negative 38 (76) 37 (80) 0.599; p<0.05

positive 12 (24) 9 (20)

Discussion

Although the incidence of cervical cancer worldwide is 

decreasing, it is still an important health care problem in the 

Human Papillomavirus Detection 

developing countries. While cervical cancer screening relies on 

cervical cytology and high-risk HPV detection, the histologic 

diagnosis, and specifically lesion grade, is the main parameter 

that drives clinical management of screened-positive women. 

Recently, some researchers suggested that the HPV L1 capsid 

protein could be used as a marker for revealing the status of 

productive HPV infections. HPV L1 capsid protein, the major 

structural protein of HPV, is expressed in the early productive 

phase of cervical cancer, but is gradually lost in the later 

proliferative phase when HPV DNA is integrated into the host 

DNA [14].

A number of recent studies have evaluated the expression of 

major capsid protein L1 in cytologic specimens. The results have 

shown that 30%-75% of LSILs and 33%-40% of HSILs express 

L1 capsid protein. [7, 9, 10, 15-17]. Some of these studies 

evaluated the prognostic utility of L1 immunocytochemistry on 

a Pap sample in predicting lesion behavior. Most of the studies 

that relied on cytologic regression with variable length of 

follow-up associated the presence of L1 expression with clinical 

regression. IHC results of studies show the positive rate of HPV 

L1 protein is increasing while the pathologic grade is decreasing. 

Most of them suggested to detect combined expression of 

p16 and HPV L1 protein in different pathological groups [18-

20]. These results suggest that HPV L1 positivity in LSIL with 

HPV16 infection might be attributable to the effect of the L1 

protein on keratinocytes infected with other high-risk HPV types. 

In the present study, the positive rate of HPV18 L1 decreased 

with the increase in histological grade. Despite this statistically 

significantly difference between the two histological-grade 

groups of HPV18 L1 capsid protein, more research is needed to 

determine if a clinically significant differences exist.

Our research had some limitations that may be that the 

sample size was small and we only detected two high-risk HPV 

types. Therefore, the number of specimens containing adjacent 

lesions of different grades is too small for drawing meaningful 

conclusions. Nonetheless, a hypothesis is suggested by this 

observation, namely, that the presence of L1 expression might 

be used as a marker which can indicate low-risk pattern. In 

the future, there is still a critical need to find other molecular 

surrogate markers, which can provide accurate information 

about which precursor lesions would progress toward cancer. 
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