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ORIGINAL ARTICLE

A VARIANT OF HUMAN PAPILLOMAVIRUS (HPV)
TYPE 66 IS COMMON AMONG HPV-INFECTED
WOMEN FROM THE REPUBLIC OFF MACEDONIA

ABSTRACT
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“ commo Epidemiologicals and! moleculit ‘sludlcs ‘have!impli-
' \WCicated e 'hiim'an"|)ﬁr}lllbrhlf'vtrUs (HPV) as the main risk
~ factor forthe tevelbingitt ofcervical intracpithelisfl'neo-
sdnplidsia (CINY dud cdrviedl'cancer. Cariently, 45 HPV types
(Nare known to infect the genital tract, of which at least 10
- are associated with cancer. For many new and rare HPV
types U the oncogenic potential is still unknown, due to the
Eer. Iln’hlcd mjm\)ég of d:bor(s concerning their_association
3 wuh pamcular dysplastic and ncoplasuc lesions.
~ Here, we present the: prcv.\lcncc, association’ with
cytological and histological cervical lesions and scquence
ariations of a variant of HPV 66 among Macedonian
oman. Fifteen women or ~7.9% of the 190 HPV posi-
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d most common ‘lype, after HPV 16( ~28.4%), and
ks l%) among Maccdonnn women. The DNA
- Aniilysis'of the L1 region showed less than 2%
m’ the published HPV 66 'sequence, (hus
at this virus'is a variant of HPV type 66.

ts from (hc cylologucal and/o: Imlolo"m.ﬂ

vical mﬂ.lmm.umn, <cvu\ with low- L_I.I(lL
epithelial lesions (SIL) and five with high-

live ‘women in whom the HPV lype was dclcrmmcd were
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In conclusion, a varjant of HPV 66 is a relatively
common intermediate risk HPV type among Maccdonmn
women with cervical abnormalitics.
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INTRODUCTION oo " it i oot e

Epidemiological and molecular studies have impli-
cated the HPV as the main risk lactor for the development
of CIN and cervical cancer [1,2]. Persistent infection with
high-risk HPV types and high viral load confer an
incrcased risk for persistent or progressing -CIN [3.4].
HPV testing, microbjcidal agents that kill HPV and vac-
cines to proteet against HPV are new strategies Lo detect
and prevent cervical cancer. HPV testing has been sug-
pested as a \upplcmcnl 1o cytology (Papanicolau smears)
in cervical cancer sereening programs [5-7]. However, the
management of the patients depending on HPV type iden-
tification requires characterization of the oncogenic
potential of every individual PV type.

At present there are 45 different HPV types known to
infect the genital traet [8]. Papilloma viruses are defined
by genomic sequence similarities [9). An HPV genome is
defined as anew type if it differs by more than 10% in its
nucicotide sequence u)mp.ncd with other known types in
the L1 open reading frame. HPVs that differ by 0 1o 2%
in their nueleotide sequence compared with the reference
sequence of known HPV types are referred o as variants,
and those that differ by 2 1o 10% are referred to as sub-
types. Based on their presence in normal, premalignant or
malignant lesions, the genital HPV types have been clas-
qfied into three groups: high-risk, intermediate-risk and
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low-risk [10]. TPV types 16 and 18, as well as some less
prevalent HPV types, such as IIPVs 45 and 56, belong to
the group of high-risk HPV types due to their frequent
detection in genital cancer. HPVs 31, 33, 35, 52, 58 and
some others, are usually referred to as HPVs with an
intermediate risk for tumor induction since they are more
frequently detected i high-grade SIL than in cancers.
11’Vs 6 and 11, that are responsible for the great majori-
ty ol condylomatous lesions and arc very rarely found in
penital cancers, and some rarc HPV ‘types, such as 42, 43
and 44, arc considered as low-risk FIPV types. For many
new and rare HPV types, the oncogenic potential is still
unknown duc to the limited number of reports concerning
their association with particular dysplastic or ncoplastic
lesions. :

1PV testing in the Republic of Macedonia was initi-
ated in 1998 with the aim of determining the distribution
of HPV types among Macedonian women with different
cervical abnormalitics, and to provide additional informa-
tion for accurate decision-making in the treatment of cer-
vical lesions. i ' :

Here we present the prevalence: of a variant of the
HPV type 66 in the Republic of Macedonia, the sequence
variations of this HPV type among our paticnts and the
association of HPV 66 with diffcrent cytological/ histo-
logical cervical Iesions.

MATERIALS AND METHODS

Materials. Since 1998, a total of 800 women, attend-
g the Out-Patient Clinic of the Department of
ynccology and Obstetrics, Skopje, Republic of
~ Maccedonia, for routine gynecological check-ups, were
¢ed for the presence of HPV. Informed consent was
d from all paticnts. Clinical samples were taken by
g the endo- and exo-cervix with a cytology brush.
specimens were smeared onto a slide, fixed with
| thanol, air-dricd and sent fo the laboratory for
. Fificen women who showed the presence of
HPV 66 were included in this study. >

For routine HPV testing, DNA was isolated
o‘lcinnsc K digestion-phenol/chlorolcim
mol precipitation method [11]; a negative
luded for every DNA isolation. HPV was
merase chain reaction (PCR) analysis
11 consensus primers located in (he
s [12]. The DNA quality of cach
d by coamplification of 3-globin
I-!ZO/PC(#! primers. AmpliTaq

USA) was uscd for all PC reactions. Positive and negative
controls were included for every amplification. Aliquots
of the PCR were run on a 1.5% agarosc gel and analyzed
under UV light following ethidium bromide staining. To
confirm the specificity and to increase sensitivity, the
PCR fragments were transferred to a nylon membrance
and hybridized to a DIG-ddUTP labeled HPV group spe-
cific oligonucleotide probes (GP5+/GPG6+). The detection
was performed with Anti-DIG/AP conjugate and CDP*
Star (Amersham Pharmacia Biotech UK Ltd,, Little
Chalfont, Buckinghamshirc, UK) chemilluminiscence
autoradiography. Samples with high viral load werce typed
by restriction fragment length polymorphism (RFLP)
analysis of PCR amplificd MYU9/MY 11 fragments using
BamHI, Ddel, Haelll, Hinfl, Pstl, Rsal and Sau3 Al
restriction enzymes [13], while samples with low viral
load were typed by dot-blot hybridization with nine type-
specific oligonucleotide probes (HPV types 6, 11, 16, 18,
31, 33, 39, 58 and 66). The nucleotide sequence of the
MY 09/ MY 11 PCR fragment of the HPV 66 vanant was
determined by fluorescent cycle scquencing on ABI
PRISM™ 310 (Applicd BioSystems).

RESULTS AND DISCUSSION

From a total of 800 analyzced samples, 290 tested pos-
itive for the presence of the HPV infection. The type of
the virus was determined in 190 samples (Table 1), while
in 90 samnles (29.6%) the HPV type remaincd unknown

Table 1. HPV types detected among Macedonian
women with cervical abnormalitics.

“HPV Type n Yo
16 54 28.4
31 23 121
66 15 1.9
6 , 14 7.4
58 < ‘ 13 6.8
33 10 5t
18 9 47
Other types* 27 14.2
>2 HPV types 25 133
Total 190 100.0

¢ [IPVs 53, CP8I04, 11, MM7, LVXI160, 56, 61,39,
S, 62, MMS, MAY and LVXT100,

.
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Table 2. Cytological/histological findings n women
infected with a variant of the HPV type 66.

Cytological/lITistological Findings n Va

Normal cervical findings 2 li5hs
Non-speeific chronic inflammation | 6.7
Low-grade SIL 7 46.7
High-grade SIL 5 5518
Total 15 100.0

due to insuficient material and/or Tow viral load with
uncommon HPV types. The most frequent type was HPV

16 (28.4%), followed by HPV 31 (12.1%), HPV 66vai : : f;’i,gf, NIAREIBSIE
(7.9%). 1IPV 6 (7.4%), HIPV 38 (6.8%), 1PV 33 (5 2%) I ;;{M‘g;tﬂg; T

S L Thi ) . SR Y SN A/ s A ) L
and 1PV 18 (4.7%). Thirtcen other TPV (vpes (335, E.;:'Si??ﬁﬁwﬁ%" g&%ﬂ%&&_rﬁ o

CP8304, 11, MM7, LVX160. 56, 61, 39, 31, 62, NIMS,
MMY and LVX100) were deteeted with a frequency of
" 14.2%, while double and triplc HPV infections were  Figure 1 RELP patiern o the MYOY/MY T PCR Tragment of
dctected with a ﬁ'cqllcncy of 13.3%. he HIPV 66var. L: ladder (DNA molccular weight marker IX
The HPV 66 variant was found (o be the third most Bochringer Mannhcim, Mannheim, Germany); B: Bamll (366
common HPV type among Macedonian women. HPV 66 * 83 bp); D: Ddel (291 + 158 bp); 11 Hacelll (499 bp): T Hindl
in our group of paticnts diflers from the published HPV 66 (449 bp); P2 Pstl (207 + 150 +66 +26 bp): R: Ryal (=380 +-70
type in one restriction enzyme site (Ryal) and was named bp): S: SapAl (366 + 63 + 20 bp).

1HPVG66 - geacagggcc alaalaatgy catalgelgy pylaalcagy tatilgtiac lettglegal

HPVG6Govar geacagggce alaataatgy calatgelgy pglaatcagg lalligllac tgliglygal

HPVG66 actaccagaa geaccaacal gactaltaal geagetaaaa gcnc:'l(l;mc taaatatgal

HPVG6var aclaccagaa gtaccaacal gactatlaal geagetaaaa geacallaac taaatatgal
Rxal §

HPVG66 geeeglgaan lcaatcaala cellegecat glggaggaat algaactaca gitlglell

HPYG66var geacglgana (eaalcaata cellegteal plegageaal alghactaca gittgtyil

1HPVG66 caaclliglta anataacclt daclgcacaa gltatggeat atllgeatan talgaataal
HPVG6Ovar caaclligla aaataaccll aactgeagaa ellatgecat atllgeataa tatgaataal
1HPVG66 aclltatlay acgaligyaa Laltgectla (ceccaceay tlgeaactay cllagaggal

..”PV()()\':II' aclllattag acgallggan caltgratlg lccceaceay llgeaactag cllagageal
1HPVG66 analatagel alattanaagy cacagclatt acatgleaga gyraacancce ceelecayvan
HPV6Ovar aaalatagel atatlanaag cacagciatt acalgleaii gegaacanee ceclgean
1HPVG66 Caagcaggale ceelegetan atatianil l_‘.“‘,.‘lr‘ilﬂ"‘llil‘ alllacagea cagetcd
HPV6Gyar aagcageale cectpeetan atatiaglil freeageita attlacagsn cascetiticl
HPV66 geagacelge ateagiiiee Wy etay

HPVGOVar peagacel atcagiee ety
!

|

Fisnre 2. Nucleotide sequence of e SIYOUNIN ELDNA Fasment ol the TN GOV compared o the pubinhed

PN GG sequence )
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the TPV 66var. The 450 bp MY09/ MY 11 fragment of the
PV 66 type contains no Rsal restriction enzyme site,
while the HPV 66var contains'one Rsal site. The Rsal
digestion of the 450 bp fragment of HPV 66var generates
two fragments of ~380 and ~70 bp (Fig. 1). The nuclcotide
sequence of the MY09/MY 11 DNA fragment of HPV
OGvar in comparison with the published HPV 66 sequence
(GeneBank Ace No U31794) is shown in Figure 2. The
DNA sequence analysis of this region showed only cight
nucleotide differences between this variant and the pub-
lished HPV 66 MY09/MY 11 sequence, that is <2%. thus
confirming that this virus is a variant of HPV type 66. One
of these nucleotide changes creates an Rsal restriction

cnzyme site at position 72 bp from the 5' end of the M'Y09/
11 fragment.

Cytological/histological findings in Macedonian '

women infected with a variant of HPV type 66 are shown

in Table 2. Cervical cytology was performed in all 15

women, and biopsy specimens were taken from eight
women. The results from the ¢ytological and/or histolog-
ical analyses showed that the HPV 66 was present in two
women with normal ccrvical'ﬁxiglings, one with nonspe-
cific chronic cervical inflammation, seven with low-grade
SIL and five with high-grade SIL.

In conclusion, a variant of HPV 66 is a relatively com-
mon type among Macedonian women with cervical abnor-
malities. It can be considered as an intermediate risk HPV
type since it has been detected both in women with low-
and high-grade SIL. The fact that some uncommon HPV
types are relatively frequent in certain populations, such as
HPV 66 among Macedonians, should be taken into con-
sideration when designing an HPV detection protocol.
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