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ABSTRACT 

A total of 531 sexually active female populations from Manipur (north-eastern India), was chosen for this study. Out of 
531 females from Manipur, 111 (20.9%) were HIV positive and 420 were HIV negative (79%). PCR amplification of 
the MY region of the HPV L1 gene using consensus MY09/11 primer showed 3.7% positivity in Manipur. Interestingly 
HPV infection among the HIV infected population from Manipur was found to be higher (9%) compared to the non 
HIV infected population from Manipur (3.7%). Further, single PCR for detecting the 16/18 genotypes and multiplex 
PCR for the other high risk groups showed equal prevalence of 16 and 18 and other high risk groups (1.3% each) in 
Manipur. This result was further confirmed by the sequencing and phylogenetic analysis. Thus, our study showed fairly 
high HPV prevalence rate among the HIV infected population compared to the non HIV cases in Manipur and also 
equal prevalence of 16/18 genotypes with other high risk groups. According to our knowledge this is the first kind of a 
genotypic study among the HPV-HIV co-infected population from northeastern states of India. 
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1. Introduction 

The 16 and 18 oncogenic variants of the human papil- 
loma virus are the p revalent genotypes responsible for 
causing cervical cancer among sexually active female 
population worldwide and in India. The main objective 
of our study was to find the HPV prevalence among the 
HIV-1 infected sexually active female population from 
Manipur with identification of the number of oncogenic 
variant types 16/18, circulating among this group of 
population. 

Cervical cancer has become one of the major sexually 
transmitted diseases worldwide especially in the develop- 
ing countries like India. Human papilloma virus (HPV) is 
considered to be the sole etiological agent for the cervical 
cancer cases worldwide. India has the highest number of 
annual incident cases and mortality rates for cervical 
cancer worldwide. The 16 and 18 variants of HPV has 
been found to be the major cause of cervical cancer cases 

in India. A recent study conducted in Chennai, South 
India had shown that HPV 16 had a high prevalence of 
uterine cancer compared to HPV 18 cases, although the 
development of invasive cancer from precancerous 
lesions was more for HPV18 compared to HPV16 [1]. 
Study conducted in North India had detected prevalence 
of 16/18 among women attending a local hospital with 
intraepithelial lesions [2]. Another study among the 
young married women from North India had identified 
HPV16 as the commonest high-risk type (3%) followed 
by HPV52 (1.2%) and HPV51 (0.8%) [3]. Recent study 
from four different regions across India also showed that 
other than the prevalent HR (High Risk) variant 16 
followed by 18 (79.6%), there has also been prevalence 
of other high risk types (12.4%) such as 45, 73, 31, 56, 
52, 58, 59, 33, 68, 51, 35, 26, and 39 [4].  

Additionally, highly oncogenic HPV16 and 18 variants 
might be expected to have a particularly aggressive 
natural history in the presence of diminished host im- 
mune status, such as in HIV-positive women [5-8]. 
Women with human immunodeficiency virus (HIV)/ 
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AIDS are at elevated risk of cervical cancer, as shown by 
studies of population-based US AIDS and cancer 
registries [9,10]. In this context Manipur has always been 
in focus of our study due to the prevalence of different 
wild type and recombinant variants of HIV-1 found in 
this region as shown by our earlier studies [11,12]. To 
our knowledge there haven’t been any study from this 
part of India which dealt with the molecular epide- 
miology point of view of the prevalence rate of HPV 
infection with HIV-1 infection. The main objective of 
our study was to compare the HPV prevalence rate 
among the HIV infected and noninfected sexually active 
high risk and low risk population of Manipur, India and 
also to identify the oncogenic variant types circulating 
among this group of population. 

2. Materials & Methods  

2.1. Collection of Cervical Swab Samples 

Cervical swab samples were collected with the help of 
cytobrush from the sexually active female patients in 
HIViral Transport Kit (HIMEDIA, India) from the clin- 
ics of Manipur and transported to laboratory within a few 
hours. A total of 531 samples from Manipur were col- 
lected. Out of 531 samples from Manipur, 420 were HIV 
negative and 111 was HIV positive. After receiving the 
samples, collection tubes were vortexed thoroughly and 
the samples were aliquoted in a micro centrifuge tube 
and stored at –70˚C until further processing. 

2.2. Extraction of Viral DNA 

The integrated HPV DNA was extracted from the cervi- 
cal cells with the QIAamp Blood DNA Mini Kit (Qiagen, 
Germany) using the manufacturers’ instruction. Carrier 
RNA (5 - 10 µg) was added directly to the lysis buffer 
prior to lysis. Elution of the viral genomic DNA was 
done at 60 µl. 

2.3. PCR Amplification of the HPV Concensus M  
Region of L1 Gene, 16 and 18 Genotypes 

The HPV L1 My region PCR amplification was carried 
out using the concensus primer pairs My09/11 resulting 
in a 450 bp product. Final concentrations of 1× PCR 
Buffer, 1.5 mM MgCl2, 0.8 mM of dNTP mix, 20 
pmole/µl of My09 and My11 primer pairs, 2.5 U of am- 
pli Taq gold (Applied Biosystems, USA) and appropriate 
amount of the template DNA. The PCR condition fol- 
lowed was 94˚C for 15 min, 35 cycles of 94˚C for 30 sec, 
57˚C for 30 sec and 72˚C for 1 min with final extension 
of 72˚C for 10 min. An aliquot was analyzed in 1% aga- 
rose gel (Figure 1).  

This was followed by type specific PCR of the high 

risk oncogenic groups 16 and 18 for all the samples from 
both the population. The protocol and condition followed 
for both 16 and 18 genotypes were same. Final concen- 
trations of 1× PCR Buffer, 1.5 mM MgCl2, 0.8 mM of 
dNTP mix, 20 pmole/µl of type specific primer pairs 
16F/16R and 18F/18R for 16 & 18 respectively, 2.5 U of 
ampli Taq gold (Applied Biosystems) and appropriate 
amount of the template DNA. The PCR condition fol- 
lowed for both was 94˚C for 15 min, 30 cycles of 94˚C 
for 30 sec, 53˚C for 30 sec and 72˚C for 1 min with final 
extension of 72˚C for 10 min. An aliquot was analyzed in 
1% agarose gel (Figures 2(a) and (b)). PCR amplification 
for the 16 and 18 genotype resulted in a 250 bp and 145 bp 
fragments respectively. Samples were also tested for 
HPV genotyping using the Linear Array HPV genotyping 
test kit (Roche) following the manufacturer’s instruction. 

2.4. PCR Amplification of the Other High Risk  
Groups 

After identification of the circulating 16 and 18 geno- 
types, multiplex PCR was done for other positive strains 
in order to identify any possible circulating other high  
 

 

Figure 1. PCR amplification of the My region of HPV posi- 
tive samples. Lane Nos. 1 - 8 corresponds to the My ampli- 
cons. M corresponds to 500 bp DNA ladder. -ve corre- 
sponds to negative control. 
 

 
(a)                        (b) 

Figure 2. PCR amplification of HPV 16 & 18 genotypes. (a) 
Lane nos. 1 - 2 denotes amplicons corresponds to HPV16 
genotype; (b) Lane1 denotes to amplicon corresponding to 
HPV18 amplicon. M corresponds to 1Kb plus DNA ladder. 
-ve corresponds to negative control. 
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risk groups among the two groups of population. The 
reaction mixture included final concentrations of 1× 
PCR Buffer, 1.5 mM MgCl2, 0.8 mM of dNTP mix, 20 
pmole/µl of cocktails of set of four pairs of primers for 
major high risk groups other than 16 and 18 (Table 1), 
2.5 U of ampli Taq gold (Applied Biosystems) and ap- 
propriate amount of the template DNA. The PCR condi- 
tion followed was 94˚C for 15 min, 30 cycles of 94˚C for 
30 sec, 55˚C for 30sec and 72˚C for 1 min with final ex- 
tension of 72˚C for 10 min. An aliquot was analyzed in 
1% agarose gel. The sequences of the 18 type specific 
primers used in the study [13] and their corresponding 
position in the viral genome is shown in Table 1. For 
HPV6 and 11 only one specific primer pair was used  

because of their sequence homologies and biological 
similarity. 

2.5. Sequencing & Phylogenetic Analysis 

In order to identify the genotypes of the other circulating 
variants of HPV among the sexually active female popu- 
lations of Manipur, sequencing and phylogenetic analysis 
of all the positive samples (My positive) other than those 
positive for 16 & 18 was done. Amplicons corresponding 
to the 450 bp of My region were purified by a QIAquick 
PCR purification kit (QIAGEN, Germany) and subjected 
to cycle sequencing reactions using fluorescent dye-la- 
beled dideoxy nucleotides in an ABI PRISM 3100 auto- 
mated sequencer following the manufacturer’s protocol. 

 
Table 1. Sequences of type-specific PCR primers used in this study (genotypes in bold are the detected high risk groups 
among the study population). 

Primer cocktail HPV genotype Amplicon (bp) Sequence (5’ - 3’) Position (bp) 

I 31 263 GAA ATT GCA TGA ACT AAG CTC G 137 - 158 

   CAC ATA TAC CTT TGT TTG TCA A 399 - 378 

 59 215 CAA AGG GGA ACT GCA AGA AAG 159 - 179 

   TAT AAC AGC GTA TCA GCA GC 373 - 354 

 45 151 GTG GAA AAG TGC ATT ACA GG 82 - 101 

   ACC TCT GTG CGT TCC AAT GT 232 - 213 

 33 398 ACT ATA CAC AAC ATT GAA CTA 172 - 192 

   GTT TTT ACA CGT CAC AGT GCA 569 - 549 

II 35 358 CAA CGA GGT AGA AGA AAG CATC 157 - 178 

   CCG ACC TGT CCA CCG TCC ACC G 514 - 493 

 58 274 GTA AAG TGT GCT TAC GAT TGC 297 - 317 

   GTT GTT ACA GGT TAC ACT TGT 570 - 550 

 52 229 TAA GGC TGC AGT GTG TGC AG 178 - 197 

   CTA ATA GTT ATT TCA CTT AAT GGT 406 - 383 

 56 181 GTG TGC AGA GTA TGT TTA TTG 294 - 314 

   TTT CTG TCA CAA TGC AAT TGC 475 - 455 

III 68 333 GCA GAA GGC AAC TAC AAC GG 4049 - 4068 

   GTT TAC TGG TCC AGC AGT GG 4381 - 4362 

 39 280 GAC GAC CAC TAC AGC AAA CC 213 - 232 

   TTA TGA AAT CTT CGT TTG CT 492 - 473 

 51 223 GAG TAT AGA CGT TAT AGC AGG 319 - 339 

   TTT CGT TAC GTT GTC GTG TAC G 541 - 520 

 66 172 TTC AGT GTA TGG GGC AAC AT 353 - 372 

   AAA CAT GAC CCG GTC CAT GC 520 - 501 
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All the sequences were edited using BIOEDIT program 
(version 5.0.6; Department of Microbiology, North Caro- 
lina State University) http://www.mbio.ncsu.edu/BioEdit/ 
BioDoc.pdf]. Nucleotide sequences were analyzed with 
the respective sequences of HPV strains isolated from 
different geographic regions available in the HPV se- 
quence database (http://www.stdgen.lanl.gov/). All the 
nucleotide sequences obtained in this present study were 
screened using the BASIC BLAST program to search for 
sequence similarities for previously reported sequences 
in the databases, and to rule out potential laboratory er- 
rors. Sequences were aligned with all the reference 
strains, using CLUSTAL W (version 1.4) multiple se- 
quence alignment program. Evolutionary distances were 
measured by a Kimura two-parameter distance matrix 
method and a phylogenetic tree was constructed by Nei- 
ghbor-joining (NJ) method using the Interior Branch Test 
of Phylogeny with 1000 bootstrap replicates, in MEGA 
version 4. 

3. Result 

3.1. PCR Amplification of the HPV Concensus  
My Region of L1 Gene, 16 and 18 Genotypes  
from Manipur 

PCR amplification of the HPV concensus My region of 
L1 gene from 531 samples from Manipur showed 20 
samples as HPV positive (3.7%). Again the prevalence 
rate among the HIV infected population from Manipur 
was higher 10/111 (9%) compared to the noninfected 
population 15/420 (3.5%) of the same (Figure 3). Statis- 
tical analysis among the two group of population showed 
an unbiased standard deviation of 3.889, a mean value of 
6.250 and the corrected standard error of the mean of 
2.747. The results were found to be statistically signifi- 
cant. 
 

 

Figure 3. Graph showing percentage prevalence of HPV 
infection among HIV-1 infected (1) and non HIV infected (2) 
sexually active female population from Manipur. The error 
bar represents the values for the Standard Errors. The 
percentage values were found to be statistically significant. 

PCR amplification of the 16 and 18 genotypes from 20 
positive samples from Manipur showed 7 samples as 16 
positive (RIMS209, RIMS229, RIMS189, RIMS73, 
SASO10, SASO29, SASO34) and none as 18 positive i.e. 
a total of 7 positive cases for oncogenic 16/18 variants 
out of 531 (1.3%). The results were consistent with the 
results obtained from the Roche kit (data not shown). 

3.2. Detection of Other High Risk Groups by  
Multiplex PCR 

PCR amplification of the other high risk groups from the 
positive samples by multiplex PCR other than 16 and 18, 
revealed presence of quite a good number of high risk 
groups both in Manipur. Out of 20 positive samples 7 
were found to be positive for high risk groups other than 
16 and 18. Analysis showed samples were positive for 
the high risk groups HPV58, HPV33 and HPV39 (Figure 
4). The population therefore has a prevalence rate of 
1.3% (7/531) for the high risk groups of other types. 

3.3. Sequencing and Phylogenetic Analysis 

Sequencing and phylogenetic analysis results were con- 
sistent with the results obtained from the multiplex PCR. 
Analysis of the HPV My region of the Manipur samples 
showed sample no. SASO34, RIMS30; SASO83, SASO90; 
RIMS110 were positive for the high risk groups HPV58, 
HPV33 and HPV39 respectively (Figure 5). On the other 
hand SASO52, SASO88; RIMS68, RIMS150 were posi- 
tive for the probable high risk group HPV66 and HPV53. 
Sample number RIMS314 and SASO01 were positive for 
the low risk group HPV61. The GenBank accession num- 
bers for the Manipur sequences are available as JN383596- 
JN383608. 

4. Discussion 

Establishment of a persistent infection by oncogenic  
 

 

Figure 4. PCR amplification of the HPV high risk and 
probable high risk groups. Lane nos. 1 - 2 denotes ampli- 
cons corresponding to HPV 66 genotype. Lane nos. 3 - 6 
corresponds to HPV 33, Lane nos. 7, 8 corresponds to HPV 
58 and Lane 9 corresponds to HPV 39. M corresponds to 
1Kb plus DNA ladder. -ve corresponds to negative control. 
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Figure 5. Phylogenetic analysis of the HPV My region of the 13 samples from Manipur which were positive other than those 
positive for 16 and 18 genotypes, showed prevalence of different high risk groups along with the probable high risk and low 
risk groups. 
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human papillomavirus (HPV) is thought to be central to 
the development of most cases of cervical cancer. Over 
95% of cervical tumour specimens harbour HPV DNA. 
Two HPV types, HPV 16 and 18, alone account for 
approximately 50% and 14% of cervical cancer cases 
worldwide respectively [14,15].  

Studies have further confirmed that HPV persistence is 
moderately increased by HIV coinfection. In this study 
we have investigated the incidence or prevalence of Hu- 
man Papilloma Virus infection among the sexually active 
female population from Manipur (north-eastern India), a 
certain percentage (20.9%) of which were HIV positive 
as well as HIV negative (79%). PCR analysis of the My 
region of the HPV L1 gene among these population 
showed 3.7% of positive cases among the female popula- 
tions from Manipur. Further the prevalence level of HPV 
infection among the HIV infected population from Ma- 
nipur was also found to be higher (9%) compared to the 
non HIV infected population from Manipur (3.5%). 

Interestingly genotyping of the positive samples for 
the high risk groups other than 16/18 by multiplex PCR 
showed equal prevalence of other high risk groups in 
Manipur compared to 16/18. For Manipur, the percentage 
was same (1.3%) in both the cases. The primers used for 
type specific amplification for other high risk groups 
were very specific and did not give any nonspecific 
amplification. The result was further confirmed by the 
sequencing and phylogenetic analysis for the My region 
for respective populations. 

A recent study from Eastern India [16] has also shown 
prevalence of HPV 16, 18 among HIV positive females 
from Kolkata (32.2%; n = 30) was higher than HIV 
negative females (9.1%; n = 101). About 53% (23/43) of 
cases with oncogenic HPV were infected with genotypes 
other than 16, 18 either as single/multiple infections. 

Further observing the increasing trend towards pre- 
valence of different high risk groups other than 16/18 in 
both Kolkata and Manipur, we also agree according to 
Pillai et al. 2010 that considering the prevalence of other 
high risk groups circulating among these two groups of 
population, other than the prophylactic HPV-16/18-L1 
vaccine a broad-based vaccine approach would be appro- 
priate for India. At present there are two HPV vaccines 
under trial in India: Gardasil (Donated by Merck & Co., 
Inc.) and Cervarix (GlaxoSmithKline). Both vaccines 
have demonstrated high efficacy against precancerous 
lesions caused by 16/18 types of HPV. Gardasil, a 
quadrivalent human papillomavirus vaccine is designed 
based on HPV types 6, 11, 16, 18. Cervarix is based on 
HPV types 16 and 18. But considering the prevalence of 
high risk groups other than 16 and 18 among Indian 
population as mentioned above, there is a need to think 
about a suitable candidate vaccine for the Indian popu- 

lation. According to our knowledge this is a first kind of 
study among the HPV-HIV coinfected population from 
north-eastern states of India. Further indepth study is 
necessary to understand the dynamics of HPV in pre- 
sence of the HIV infection among the study population.  
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