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ORIGINAL ARTICLE

Evolution of Neisseria gonorrhoeae is a continuing
challenge for molecular detection of gonorrhoea:
false negative gonococcal porA mutants are

spreading internationally

Catherine A Ison,' Daniel Golparian,? Pamela Saunders,' Stephanie Chisholm,’

Magnus Unemo?

ABSTRACT

Objectives Identification of genetic targets specific to
Neisseria gonorrhoeae for use in molecular detection
methods has been a challenge. The porA pseudogene in
N gonorrhoeae has been commonly used but recently
gonococcal isolates giving a negative result in these PCRs
have been reported. Here we describe the characterisation
of two such gonococcal isolates received by the reference
service at the Health Protection Agency, London, England.
Methods Phenotypic characterisation was achieved using
conventional biochemical and immunological tests, matrix-
assisted laser desorption/ionisation time-of-flight mass
spectrometry (MALDI-TOF-MS), antimicrobial susceptibility
testing, serovar determination and detection of
meningococcal PorA using monoclonal antibody 4BG4-E7.
Genetic species confirmation was determined using
commercial and in house PCRs and 76S rRNA gene
sequencing. Molecular typing using the N gonorrhoeae
multi-antigen sequence typing (NG-MAST) and multilocus
sequence typing (MLST) was performed. The DNA
sequence of the full-length gonococcal porA pseudogene
was determined and compared with published sequences.
Results Both isolates were confirmed, biochemically and
immunologically as V gonorrhoeae, but repeatedly gave
negative results with two in house real-time PCR assays for
the porA pseudogene. Further characterisation of these
isolates identified the presence of a meningococcal porA
sequence and showed these isolates belong to serovar
Bropyst, and to NG-MAST sequence type (ST) 5967 and
MLST ST1901.

Conclusions Gonococcal isolates that give false negative
results with porA pseudogene PCR assays have now been
identified in four countries, three of which are in Europe, and
do not appear clonal. This report highlights the genetic
diversity of N gonorrhoeae, which remains a challenge for
the molecular detection methods.

INTRODUCTION

Molecular detection methods for the diagnosis of
gonorrhoea have been hampered by the challenge of
identifying genetic targets specific to the infecting
organism, Neisseria gonorthoeae. This is due primar-
ily to the close relatedness with the genomes of
other Neisseria species, that is, Neisseria meningitidis
and several of the commensal Neisseria spp., and
the high propensity of N gonorrhoeae to acquire
DNA from other organisms." Considerable
advances have been made in recent years and both

Sex Transm Infect 2013;89:197-201. doi:10.1136/sextrans-2012-050829

commercial and in house molecular assays have
become more robust and are in routine use in many
laboratories, exhibiting increased sensitivity over
conventional diagnostic methods such as culture.?
However, cross-reactivity with non-gonococcal
Neisseria species, which has historically been a
problem for many nucleic acid amplification tests
(NAATs), particularly for samples from extra-
genital sites such as the pharynx, can still occur
resulting in potentially false positive results.* °
Supplementary testing using alternative targets for
confirmation has been recommended both for posi-
tive results from extra-genital samples and from
low prevalence populations, and often uses in
house assays.®™®

A number of targets have been evaluated for in
house assays and the porA pseudogene in N gonor-
rhoeae has proved to be a specific and popular
target. The porA pseudogene, originally thought to
be found as an expressed porA gene only in
N meningitidis, has inactivating deletions in both
the promoter and the hypothetical PorA coding
region that prevent gene expression in N gonor-
rhoeae’ The highly conserved porA pseudogene has
been considered to be present in all gonococcal
strains giving a high sensitivity.” *° It is lacking in
commensal Neisseria species and also is sufficiently
different from the porA gene in N meningitidis to
give a high specificity and is therefore useful for
diagnostic purposes, both as a supplementary assay
or in situations where commercial diagnostic
NAATs are not appropriate or affordable. A number
of in house assays detecting the porA pseudogene
have been described and widely used.'" > However,
rare false negative results in porA pseudogene PCRs
have recently been reported, firstly from Australia,'®
and subsequently from Scotland'* and Sweden."

In this report, we describe the first occurrence of
false negative results with a porA pseudogene PCR
from England.

MATERIALS AND METHODS

Gonococcal isolates and conventional species
verification

Clinical isolates of N gonorrhoeae are referred to the
Sexually Transmitted Bacteria Reference Unit at the
Health Protection Agency, Colindale, UK from diag-
nostic laboratories across England for confirmation
of anomalous results. In December 2011 two such
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isolates were received on chocolate agar slopes and were retrieved
by inoculation on both gonococcal (GC) non-selective agar sup-
plemented with 1% IsoVitaleX, and on gonococcal selective agar
additionally supplemented with 5% laked blood and the anti-
microbial agents; vancomycin, colistin, amphotericin B and tri-
methoprim, and then incubated at 36°C for 24 h in 5% carbon
dioxide. Resulting colonies of oxidase positive, Gram negative
diplococci were biochemically verified to species level using carbo-
hydrate utilisation tests and preformed enzyme detection by
API-NH (bioMérieux, Marcy I'’Etoile, France) and Microscan
HNID (Siemens Healthcare Diagnostics (UK), Camberley, UK),
immunologically with the Phadebact GC Monoclonal Test
(Bactus AB, Uppsala, Sweden) and by molecular confirmation
using a porA pseudogene real-time PCR (RT-PCR)"" and any nega-
tive results further tested using a opa gene RT-PCR.'®

Further phenotypic characterisation

These isolates were confirmed as N gonorrhoeae using matrix-
assisted laser desorption/ionisation time-of-flight mass spec-
trometry (MALDI-TOF-MS) with a MicroFlex LT (Bruker
Daltonics, Bremen, Germany).

The susceptibility (mg/l) to cefixime, ceftriaxone, ciprofloxa-
cin, azithromycin and spectinomycin was determined using
the Etest methodology (bioMérieux, Solna, Sweden), according
to the instructions from the manufacturer. The breakpoints
used for determining antimicrobial resistance were according to
the European Committee on Antimicrobial Susceptibility
Testing (EUCAST; http://www.eucast.org). p-lactamase produc-
tion was detected using nitrocefin discs.

Serovar determination using the Phadebact GC Monoclonal
Serovar Test (Bactus AB, Uppsala, Sweden) was performed in
accordance with the instructions from the manufacturer. The
monoclonal antibody 4BG4-E7 against N meningitidis PorA was
used to confirm or rule out the expression of meningococcal
PorA (http://www.nibsc.ac.uk).

Genetic characterisation

For additional species verification, the APTIMA Combo 2 and
APTIMA GC (Gen-Probe, San Diego, California, USA) in the
PANTHER system (Gen-Probe, San Diego, California, USA),
GeneXpert CT/NG assay (Cepheid, Sunnyvale, California, USA) as
well as 165 rDNA sequencing were applied according to the manu-
facturer’s instructions and as previously described, respectively.'”’
A dual-target PCR (targeting porA pseudogene and opa genes),'
and one additional porA pseudogene PCR' were also performed.

Molecular epidemiological characterisation was performed
using the N gonorrhoeae multi-antigen sequence typing
(NG-MAST)," and multilocus sequence typing (MLST),*° as
described elsewhere.

Sequencing of the full-length gonococcal porA pseudogene
was performed as previously described;” however, including
also meningococcal primers described elsewhere,”! in the
sequencing. The porA gene sequence was used to acquire the
meningococcal porA genosubtype and for GenBank BLAST ana-
lysis. Multiple-sequence alignments of the porA nucleotide
sequences and the deduced corresponding amino acid sequences
of PorA were performed in the software BioEdit Sequence
Alignment Editor V.7.0.9.0 with manual adjustment.

RESULTS

Species verification of porA pseudogene PCR negative

N gonorrhoeae isolates from England (n=2)

In December 2011 two urethral isolates, 356 and 088, were
received at the Health Protection Agency from male individuals
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who were 26 years old and had attended a genitourinary medi-
cine clinic and were 30 years old and had attended general prac-
tice, respectively. These patients were not known to be linked
and their sexual orientation was unknown. The isolates were
positive for N gonorrhoeae in all phenotypic assays but gave
negative results in both the porA pseudogene PCRs.'* 12 All the
conventional phenotypic tests, MALDI-TOF-MS analysis,
APTIMA Combo 2 test, APTIMA GC test, GeneXpert CT/NG
assay, the dual-target gonococcal PCR (only positive for the opa
genes), opa gene PCR and 16S rDNA sequencing unequivocally
identified the isolates as N gonorrhoeae (table 1).

Phenotypic characterisation of porA pseudogene PCR negative
N gonorrhoeae isolates from England (n=2)

The two isolates displayed similar antimicrobial sensitivity
pattern, and both isolates were resistant to ciprofloxacin but
susceptible to cefixime, ceftriaxone, azithromycin and spectino-
mycin (table 1). Neither of the isolates produced B-lactamase.
Furthermore, serovar determination assigned both isolates as
gonococcal serovar Bropyst (table 1), and both reacted strongly
with the monoclonal antibody 4BG4-E7 against N meningitidis
PorA.

Genetic characterisation of porA pseudogene PCR negative

N gonorrhoeae isolates from England (n=2)

Both isolates were of the same NG-MAST sequence type (ST),
that is, ST5967, and were assigned as MLST ST1901. The iso-
lates displayed an identical porA gene sequence, which had a
98% sequence identity to the porA gene sequence of N meningiti-
dis strain MC 278 (GenBank accession no. GQ173789) (figure 1),
and was assigned to meningococcal — genosubtype
P1.22-New;,14-5,36-2.

DISCUSSION

In this report, we describe the identification and detailed char-
acteristics of two isolates of N gonorrhoeae from patients diag-
nosed in England, which lacked the traditional gonococcal porA
pseudogene. Both isolates were confirmed, biochemically and
immunologically as N gonorrhoeae, but repeatedly gave false
negative results in two different in house real-time PCR assays
for the porA pseudogene,'’ '* which are commonly used in
many laboratories globally. Further characterisation identified
the presence of a meningococcal porA sequence instead of the
conventional gonococcal porA pseudogene.

The isolates displayed an identical porA gene sequence,
which was also identical to the partial porA gene sequence
reported in the previously described isolate in Australia,'® and,
with exception of a single nucleotide deletion, GC1 in
Scotland.* However, the porA gene sequence substantially dif-
fered from the porA gene in the previously described isolate in
Sweden (53 nucleotides),'” and GC3 in Scotland (62 nucleo-
tides)'* (figure 1). Both the primer and probe binding sites
used in previously published porA pseudogene PCRs'!  have
multiple mismatches and deletions in all the described gono-
coccal porA mutants (figure 1), which explains the false nega-
tive reaction for these gonococcal strains. This evidence is
confirmed further by the positive reaction of the isolates to
the monoclonal 4BG4-E7 indicating the presence of the
expressible meningococcal porA gene and not the porA
pseudogene.

The isolates were assigned to gonococcal serovar Bropyst,
NG-MAST ST5967, an ST which has not been identified in
other studies performed at the Health Protection Agency, and
MLST ST1901 indicating again that these isolates were
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Table 1
reported porA mutant isolates from Sweden, Scotland and Australia.

Detailed description of PCR false negative porA mutant Neisseria gonorrhoeae isolates identified in England, and comparison to previously

porA mutant gonococcal isolates (country)

356 (England)

088 (England)

Variant (Sweden)*

GC1 (Scotland)*

GC3 (Scotland)*

Variant (Australia)*

Screening and confirmatory tests

porA pseudogene PCRT Negative Negative Negative Negative Negative Negative
Culturet N gonorrhoeae N gonorrhoeae N gonorrhoeae N gonorrhoeae N gonorrhoeae N gonorrhoeae
Gen-Probe APTIMA N gonorrhoeae N gonorrhoeae N gonorrhoeae N gonorrhoeae N gonorrhoeae 8

16s rDNA (100% ID) N gonorrhoeae N gonorrhoeae N gonorrhoeae 8 8 8§
MALDI-TOF-MS N gonorrhoeae N gonorrhoeae N gonorrhoeae 8 8 N gonorrhoeae

porA gene sequencing
porA GenBank BLAST

98% identity to MC
278

98% identity to MC
278

92% identity to MC
2781

99% identity to MC
2781

99% identity to MC
2781

99% identity to MC
2781

Meningococcal porA P1.22-New, 14-5,36-2 P1.22-New, 14-5,36-2 P1.21-6,2-48,35-1 P1.9,14-5,36-2 P1.9,23-13,36-2 P1.9,14-5,36-2
genosubtype
Molecular epidemiological typing
NG-MAST 5967 5967 2382 5967 3149 5377
MLST 1901 1901 7367 8 3 1901
Serovar Bropyst Bropyst Byust Wi/ wiin Bropyst
Antimicrobial susceptibility, MIC (mg/1)
Cefixime <0.016 <0.016 <0.016 S** S** 8
Ceftriaxone 0.016 0.032 0.002 S** S** 0.03
Ciprofloxacin >32 >32 0.002 R** R** 16
Azithromycin 0.125 0.25 6 S** S** S**
Spectinomycin 8 12 8 S** S** S**
Case
Anatomical site Urethral Urethral Pharyngeal Rectal Urethral Rectal, pharyngeal
Year 2011 2011 2011 2011 2010 2011
Sexual orientation Not known Not known Heterosexual MSM MSM MSM
13-15

*Previously published isolates.
tporA pseudogene PCR,"" '? and/or dual-target PCR (porA and opa genes).'®

*Including species confirmation using selective culture, rapid oxidase production, microscopy after Gram staining, sugar utilisation test, APl NH (bioMérieux, Marcy I'Etoile, France) and

Phadebact GC Monoclonal Test (Bactus AB, Uppsala, Sweden).
8Analysis not performed.

fPerformed in this study on available full-length or partial porA gene sequences. Variable region 1 in the meningococcal porA genosubtyping was not possible to determine due to the lack

of full-length porA sequence in previously published papers from Scotland and Australia.’® ™

**MIC data not available.

MALDI-TOF-MS, matrix-assisted laser desorption/ionisation time-of-flight mass spectrometry; MC 278, Neisseria meningitidis strain 278 (GenBank accession no. GQ173789); MLST,
multilocus sequence typing; MIC, minimum inhibitory concentration; MSM, men who have sex with men; NG-MAST, Neisseria gonorrhoeae multi-antigen sequence typing.

indistinguishable from one of the two previously described
gonococcal porA mutants in Scotland'® and similar to the first
reported porA mutant in Australia,'® but clearly different from
the second porA mutant found in Scotland,"® and the one
reported in Sweden.'

Accordingly, several different gonococcal strains that cannot
be detected in porA pseudogene PCRs are spreading internation-
ally (presently identified in three European countries and
Australia). Thus it appears clear that more than one gonococcal
clone has acquired a meningococcal porA sequence, probably
through horizontal gene transfer and subsequent recombin-
ation. Pharyngeal gonorrhoea is predominantly asymptomatic
and more difficult to treat than urogenital gonorrhoea. The
pharynx is an environment where gonococci and N meningitidis
strains can coexist and this may provide the means for this
gene transfer. The pharynx is also a frequent site of gonococcal
infection in men who have sex with men (MSM). Worryingly,
most of the gonococcal porA mutant isolates previously
reported have been identified among MSM (table 1), and
accordingly these strains are already circulating in a high-
frequency transmitting risk group.

In conclusion, gonococcal isolates that give false negative
results with porA pseudogene PCRs have now been identified in

Sex Transm Infect 2013;89:197-201. doi:10.1136/sextrans-2012-050829

four countries, three of which are in Europe, and the identified
strains do not appear clonal. This report highlights the genetic
diversity and ongoing evolution of N gonorrhoeae, which
remains a major challenge for the molecular detection methods.
Strains circulating in the population which can go undetected
by standard methods and can cause asymptomatic infection
can have a significant effect on the epidemiology of the infec-
tion. This was highlighted by the emergence of the new
variant of Chlamydia trachomatis, which had a deletion covering
the target sites of two commercial NAAT assays in frequent use
in Sweden and other countries worldwide.?> The porA pseudo-
gene is mostly used as a diagnostic target of in house assays
and these assays are unlikely to be in widespread use in
England, and the target is not used in any of the commercial
assays from the main manufacturers of gonococcal NAATs used
in the European Union or the USA, so the potential for these
isolates to spread widely in these regions is limited. However,
enhanced awareness in laboratories and among clinicians of the
spread of such strains is needed, and screening for them can be
crucial. The opportunities to use combinations of different
diagnostic methods (such as NAAT and culture) and multi-
target (separately detected) NAATs in a laboratory remain
exceedingly valuable.
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Figure 1 Nucleotide sequence alignment of porA gene sequences from the examined English Ne/sser/a gonorrhoeae porA mutants, compared to

the porA sequences of previously identified porA mutants in Sweden,"® Scotland,' and Australia,"

as well as the wild-type porA pseudogene

sequence of V gonorrhoeae reference strain FA1090 (GenBank accession no. AJ223447) and the porA gene sequence of Neisseria meningitidis
strain 278 (GenBank accession no. GQ173789). Sequences in full boxes and in dashed boxes indicate PCR primer and probe binding sites for the
porA pseudogene PCR described by Whiley et a/'' and Hjelmevoll et al'? respectively.

Key messages

» Molecular detection of gonorrhoea is dependent on choice of
a nucleic acid target specific to Neisseria gonorrhoeae and
presents an ongoing challenge.

» The porA pseudogene in V gonorrhoeae is not expressed
and is sufficiently different from the porA gene in Neisseria
meningitidis to be useful for diagnostic purposes.

» This is the first report of two gonococcal isolates from
England that lack the porA pseudogene.

» If these gonococcal isolates are undetected they have the
potential to impact on the epidemiology of gonorrhoea.
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I'enernyeckne nepectpoiikm Neisseria gonorrhoeae — cepbé3Hasn
npodsaemMa s MOJIEKYJSIDHBIX METOJ0B JAWATHOCTHKH TOHOPEH.
MyTaHTHBICe HITAMMBI, He COJep/Kalue POrA, NOJYy4YalT BCEeMHPHOe
pacnpocTpaHeHue

U
Kerepun A. Ajicon', Isumsns [ommapsn’, ITamena Caymaepc', Credann

Yucxonm', Marnyc Yaemo®

OcHOBHbBIE 110JI0OKEHHS

Heas: Onpenenenue crenupuIHbIX
TeHEeTUYCCKUI MUIIIEHEH IS
netekiuu Neisseria gonorrhoeae
MOJIEKYJISIPHO-T€HETUYECKUMHU
METOAaMH Bcera ObUI0 mpo0IeMoit
i pa3paboTunkoB. Haubouee yacto
B KaUECTBE MUILEHU UCIOIb3YIOT
porA nceBnoren N.gonorrhoeae,
OJIHAKO HEJIaBHO MOSBUIINCH
CO00IIeHUs 00 U30I9TaX TOHOKOKKA,
JUIsL KOTOPBIX OBUIN TIOTY4EHBI
OTpULATENIbHBIE PE3YJIBTATHI IPU
npoBenenuu 1P ¢ ucrons3oBanuem
noJJOOHBIX TeCTOB. B 31011 pabore
JTaHO ONMCAHUE ABYX U30JIATOB,
noctynuBIIMX B Pedepenc-nientp
ArenrtcTBa 110 3amure 310pOBbs
Hacenenus, JIongon, AHraus.
Marepuanbl 4 meToabl: J{is
NOJy4YeHUs: (PEHOTUITHYECKON
XapaKTEpUCTUKHU U30JIATOB
NPUMEHSITA PyTUHHBIE
OMOXUMHUYECKUE U
MMMYHOJIOTHYECKHE UCCIIEI0BaHUS,
BpPEMSAIIPOJIETYIO MACC-
CIEKTPOMETPHIO C JIa3epHOI
MOHM3AIMeH U Aecopouueit u3
xuakor matpuisl (MALDI-TOF-
MS), onpenensuii 4yBCTBUTEIBHOCTH
K aHTHOAKTepuaIbHBIM IIperapaTam,
a TaK)Xe CepoBap TOHOKOKKOB;
IPOBOAMIIN IETEKLINIO POrA reHa
MEHUHTOKOKKOB C UCIIOJIb30BaHUEM
MOHOKJIOHaNbHBIX anTtuten 4BG4-E7.
[loaTBepxkneHne NPUHAUIEKHOCTU
U30JITOB K BUAY N.gonorrhoeae Ha
TE€HETUYECKOM YPOBHE ITPOBOJMIIN C
UCIIOJIb30BaHUEM HAaOOPOB peareHTOB
JUIsL aMILTU(UKAIIMHA KaK CepUHHO
BBIITYCKaeMbIX, TaK U
CaMOCTOSITENIBHO pa3pabOTaHHBIX, a

TaK)Ke C MMOMOIIbI0 CEKBEHUPOBAHUS
rena 16S rRNA.

MynbTHaHTUT€HHOE
CEKBEHHpoBaHUe-TUNIMpoBaHue (NG-
MAST) u MyIbTHIIOKYCHOE
CEKBEHHPOBAHHUE-TUITUPOBAHUE
(MLST) npumensiiu 1uist
MOJIEKYJISIPHOTO TUITMPOBAHUS
M30JIITOB. bbUI IpOBEEH aHaIu3
IIOJIHOM 1OCJIEI0BATENIBHOCTH POrA
IICEBJIOI€HA U CPAaBHEHUE 3TOU
MIOCJIEI0BATEIBLHOCTHU C

oIy OJIMKOBaHHBIMU paHee JaHHBIMU.
PesyabTaTsl: bbuio omy4yeHo
MOATBEPKICHUE TOTO, UTO 00a
U30JISITA ABIISAIOTCS U30JISTAMU
N.gonorrhoeae, ogHaKko pu
IIPOBEACHUH cepur ocTaHoBOK I11[P
C UCIIOJIb30BaHKEM JIBYX HAOOpOB
peareHToB COOCTBEHHOTO
MPOU3BOCTBA (MUIIEHb - POrA
TICEB/IOTEH) OBLIH MOTYYCHBI
oTpHULaTeNbHbIE pe3ysbTaTel. [Tpu
JanbHeHIeM n3y4eHuH ObLIOo
YCTaHOBJIEHO, YTO JJAHHBIE U30JISTHI
HECYT B cebe reH porA
MEHUHIOKOKKOB, ONPEJEIIEHO, YTO
M3y4aeMbl€ U30JIThl OTHOCATCS K
cepoBapy Bropyst, NG-MAST
cukBeHc-tuny (CT) 5967 u MLST
CT 1901.

BeiBoabi: K Hacrosmemy MOMEHTY
u30Thl N.gonorrhoeae, st
KOTOPBIX OBUIH MOJTYYECHbI
orpunarenbHbie pe3yabrarsl [ILIP ¢
HCIIOJIb30BaHUEM POTA IICEBJIOTE€HA B
Ka4eCTBE MUIICHU, OBLIH
oOHapy>KeHBI B UETHIPEX CTpaHAxX
(TpHM U3 KOTOPBIX HAXOJATCS B
EBpone). Cxopee Bcero, 3Tu U30JISThI
HE SBJISIOTCS IPOU3BOAHBIMU OJTHOTO
KkIoHa. JlaHHas myOIuKanus
ONMUCHIBAET FEHETUYECKHI
nonumopdusm N.gonorrhoeae,
KOTOPBIN CO31AET CYIIECTBECHHBIC
POOIEMBI IIs1 MOJICKYJISIPHBIX
METOJI0B IMarHOCTUKH FOHOPEH.



Brenenmne

BrisiBnenue T€HETUYECKUX MHUILICHEH,
cneunuuHbX s Neisseria gonorrhoeae,
BCETAa SBIBUIOCH MNPENSATCTBUEM Ha IyTH

pa3BUTHSA MOJIEKYJISIPHBIX METOJI0B
JUarHOCTUKU ToHopew. s 3TOro ecrtb 2
OCHOBHBIE  INPUYMHBI: CXOXECThb TI€HOMa
N.gonorrhoeae ¢ OIU3KOPOACTBEHHBIMHU
BHUJIaMU pona Neisseria (Neisseria
meningitidis 5 HECKOJIBKO BUOB
HENaTOIeHHBIX  Heiiccepuil); a  Takke

CKJIIOHHOCTb ~ N.gonorrhoeae X BKIIOUYEHUIO B
ceoro JIHK ywactkoB reHoma apyrux
mukpoopranmmoB.’ Kak 6bl T0 HE 6bLIO, 3a
nocjaenHue  TroAbl  YJaloch  JOOHUThCA
3HAYUTENIBHBIX YCHEXOB B ATOM 00JacTH, UTO
NpPUBEJIO K TMOSIBICHUI0 HAOOpOB peareHTOB
KaK BBIYCKAaeMBbIX CEpUHHO, Tak U in-house
(BHYTpMIIa0OpATOPHBIX); TAaKUE TECT-CHCTEMBI
NPUMEHSIOTCS. BO MHOTHX J1a0OpaToOpHUsiX.
IlokazaHo, YTO YYBCTBUTEJIBHOCTb JIaHHBIX
HaboOpOB peareHToB IIpEBBILIAET
YYBCTBUTEIBHOCTh «KJIACCHUUYECKUX» METOJI0B
JIMATHOCTHKM TOHOPEH, HAIpHUMep, mocesa.””
CTOUT OTMETUTD, YTO NEPEKPECTHBIE PEAKLIUN
C JApyI'MMH BHUJAaMU HEHCCEpUH, KOTOpBIE
BCEI/Ia OCJIOXHSUIM HCIOJIb30BAaHUE METOJIOB

amruaukanm HYKJIEMHOBBIX KHCIIOT
(MAHK), B OCOOCHHOCTH JUTSt
IKCTpAreHUTAIBHBIX  00pa3loB (HAmpumep,

Ma3Ku U3 3€Ba), Bc€ eni€ BcTpeuaroTcs. Takue
peakuMu MOTYT MPUBOJAUTH K ITOJYYECHHIO
JIOKHOTIOJIOKUTEIIbHBIX pe3yJ11>TalT013.4’5 B

CBA3U C OTUM OBLIO PCKOMCHOOBAHO
TCCTUPOBATL TTOJIOKHUTCIIBHBIC 06p3.3L[BI Ha
HaIn4ue aHLTepHaTHBHOﬁ MUIIICHU
TOHOKOKKOB (peKOMeHI[aI_[I/II/I JJIsL

AKCTPAareHUTANBHBIX 00pa3loB, a TaKxke s
MONYJIALMA ¢ HU3KOW PACIPOCTPAHEHHOCTHIO
TOHOKOKKOBOM wuH(pekuun). Takoil momxon
gacto peammsyercs B in-house Habopax
peareHTOB.6'8
K HacTosiieMy MOMEHTY IpOBEJEHa OLIEHKa
LEJIOr0 psifila MOTCHLHUAIBHBIX I€HETUYECKHUX
MUIIEHEH Juia  BeIABIEHUS N.gonorrhoeae.
beulo  mokazaHo, 4YTO porA  ICeBIOreH
ABIISICTCA OCTATOYHO CIEHU(PUYHON U YacTo
UCTOJIb3yeMOW MUIIEHBIO B in-house Habopax
peareHToB. Panee cuuTanoch, 4yTO reH porA
oOHapy>XKuBaeTcsa TONbKO Yy N.meningitidis,
Haxo[sCh Yy JAHHOTO MMKpOOpraHu3ma B
JKCIIPECCUPOBAHHOM  cocTossHMM.  [lo3gnee

ObUIO YCTaHOBJICHO HAJIMYME MYyTalUH Kak B
IIPOMOTEpPE, TaK U B KOAMPYIOIIEM YYacTKe
reHa porA 'y N.gonorrhoeae. Jlanubie
MyTallUM OPUBOJAT K MHAKTUBALUU TI'eHA Yy
rOHOKOKKOB.” ~ MHOrMe  Tmojaramm, — dTo
BBICOKOKOHCEPBATUBHBI ~ POrA  IICEBIOreH
IIPUCYTCTBYET BO BCEX LITaMMaX NOHOKOKKOB,

91O MO3BOJISIET JTOOUTBCS BBICOKOM

9yBCTBUTEILHOCTH  TNPU  HCHOJIB30BAaHUU
. 9,10

nanHot wmumenu.”  Kpome Toro porA

IICEBJIOTEH OTCYTCTBYET Y HENaTOTE€HHBIX
HEeHCCepuil M HUMEET JOCTAaTOYHO 3HAYMMBbIE
OTIMYHs OT TreHa porA y N.meningitidis,
Omaromaps uemMy oOeCcTeunBaeTCsi BBICOKAs
cneun(UYHOCTh HccienoBaHnil. OnucaHHbIC
XapaKTePUCTUKU TO3BOJSAIOT HUCIOJIb30BaTh
pPOrA TCEBAOr€H B KauyeCTBE MHUIIECHHU JJId
JMArHOCTUKN TOHOPEM KaK MOATBEPKAAIOIINN
TECT MM JK€ KAk OCHOBHOM TECT B TeX
nabopaTopusx, TIe CEPHIHO BBITYCKAEMBbIE
HaOOpbI peareHTOB HE MPUMEHSIOTCA M0 TEM
wim uHbBIM npuunHaMm. K Hacrosmemy
MOMEHTY pa3paboTaH U MIUPOKO MPUMEHSIETCS
psaa  in-house TECTOB, HampaBICHHBIX Ha
BBIABJICHHE POrA mceBjoreHa. "> OpHAKO B
nocjenHee BpeMsl MOSBHINCH COOOLICHHS O
MOJIy4E€HUN JIO’)KHOOTPHULIATEIbHBIX
pE3yJIbTaTOB IpPH HCIHOJIb30BAHUU JTAHHOU
MUIlIEHH. BnepBble Takue JaHHbIE ObUIN
MoTydeHsl B ABCTpanuu', MO3qHEE B
I.HOTH&HILI/II/IM Hu H_[BGI_II/II/IIS.

B nanHO#il pabore omucaH NepBBIA Cirydai
MIOJTy4EHUs JI0’)KHOOTPHULIATEIBHOIO
pe3ynbrata B AHIVIMM TNPU HCIIOJIB30BAHUU
pOrA mceBAOreHa B KauyeCTBE MHUIIEHU IJIs
JUarHOCTUKU TOHOPEM.

MarepuaJjbl 1 METOIBI

Ioxyuenue U30JI5ITOB u BH/I0Basi
uaeHTupUKanus «KJIACCHYECKHUMM
MeTOoaMHu

JlJis TOATBEPXACHUS CIIOPHBIX PE3YIHTaTOB
TECTUPOBAHUS KITMHUYECKHE H30JISITH
N.gonorrhoeae Hnamnpasisitorcs B Pedepenc-
HEHTp 1O OakTepUalbHBIM  UHQEKIHIM,
nepeaaBaeMbIM TOJIOBBIM MYTEM, (ATE€HTCTBO
no 3amure 3n0poBbst Hacenenus, Konunaeitn,
BenukoOpurtanus) u3 Bcex Jabopartopuit
Anrmuu. B pmekabpe 2011 roma 2 Takux
M30JsITa  OBUIO TIOJMYYEHO Ha CKOIICHHOM
moKoJaaHoM arape. Jlis BoccTaHOBIIGHUS
KyJbTYPBI ObLTH TIepPECesTHbI Ha



HECENICKTUBHYI0O TOHOKOKKOBYIO Cpeay ¢
no6asnenneMm 1% IsoVitaleX (kommepueckoe
Ha3BaHUE 00aBKH, n30UpaTensHO
CTUMYJIUPYIOIIEH POCT TOHOKOKKOB — IPHM.
NEepeBOIYMKA), a TAKXKE Ha CEJICKTUBHBIN arap
¢ 5% nakoBOM KpoBH C J100aBICHHEM
aHTHOAKTepUATIBHBIX MIperaparoB:
BaHKOMMIIMHA, KOJUCTHHA, amdoTrepuruHa B
u Tpumeronpuma. HMHKyOupoBain KyJIbTypy
pu 36°C B TeueHue 24 yacoB B IPUCYTCTBUE
5% CO,. ns BuAoBOH UIACHTHPHUKAIIUN
MOJYYCHHBIX  OKCHJA3-NMO3UTUBHBIX [ 'pam-
OTPHULIATENIFHBIX KOJIOHUH TPOBOJMIN TECT
YTUIM3AIUK YTIEBOAOB; (pepMEHTHBINA aHAIIN3
¢ wucnonp3oBannem API-NH (bioMerieux,
@pannuss) u  Microscan HNID  (Siemens

Healthcare Diagnostics, BenukoOpurtanus);
MMMYHOJIOTHYECKUI aHanu3 c
UCTIOJIb30BaHUEM Habopa peareHToB

Phadebact GC Monoclonal Test (Bactus AB,
[IBeuns); MOJIEKYJISIPHO-OHOJIOTHUECKOE
UCCIIEIOBAaHUE C MHCIIONB30BaHMEM Habopa
pearentoB B (opmate III[P B peanbHOM
BpEMEHU TUISL OIIpeEICHUS porA
TCEeBIOTeHa; | BCE OTpHILIaTEIbHbIE
pe3ynbratel 1o AaHHbM [T1[P ObL1M TOBTOPHO
UCCIIEZIOBAaHBl C HCIOJb30BaHHMEM Habopa
pearentoB B (opmate III[P B peanbHOM
BPEMEHH JUIsl ONPE/IeNIeHNs reHa opa. '

JanbHeiimas

XapaKTepUCTUKA
Jnst  TOATBEpXKAEHUST  MPUHAUICKHOCTH
M30JITOB K BUAy N.gonorrhoeae Oblia
HCIIOJIb30BaHa BpEMSAINpPOJIETHAST ~ Macc-
CIIEKTPOMETPHUSL C JA3€pHOM HMOHM3ALMEN U
necopbuueir u3 xkunkoid marpuiel (MALDI-
TOF-MS) c¢ mnpumeHeHueM 00OpYyIOBaHUS
MicroFlex LT (Bruker Daltonics, bpemen,

(peHoTunnueckas

I'epmanus). Jns ONpeAEIECHUs
9yBCTBUTEIBHOCTU(MI / 1) K HePHUKCUMY,
e TpUAKCOHY, UNpoQIIoKcaluHy,
a3UTPOMULIUHY u CIIEKTUHOMHUIIUHY
HCTIOIB30BAIA TEXHOJIOTHUIO Etest
(bioMérieux, Solna, [Berus), B
COOTBETCTBUU c WHCTPYKIUEH
MIPOU3BOTUTEIIS. st YCTaHOBJICHHUS

YCTOMYMBOCTU K IIpernapaTaMm MCIIOJIb30BaIN
IPaHUYHbIE 3HAYEHHUS] B COOTBETCTBUU C
peKoMeH1auusaMu EBponeickoro KOMUTeTa 1o
TECTUPOBAHUIO 4yBCTBUTEIBbHOCTU K
aHTUMUKpoOHBIM Tpenapatam  (EUCAST;

http://www.eucast.org). [Mpoayxiuro B-
JIaKTaMa3 OMpeIeNIsIi  C  HCIOJIb30BAaHUEM
HUTPOLIE(UHOBBIX JUCKOB.

Jlns  ompeneieHUs cepoBapa HCIOJb30BAIN
Phadebact GC Monoclonal Test

(Bactus AB, VYnncama, IllBeuus) B
COOTBETCTBUU c WHCTPYKIUEH
MIPOU3BOUTENS.

Jnst  mOATBEpKACHUS  WIM — UCKIIOYEHUS

AKCIPECCHH MEHHHIOKOKKOBOTO I'CHa
pPOrA TpUMEHSUTH MOHOKJIOHAJIbHBIC aHTHTEIA
4BG4-E7 x reny porA  N. meningitidis
(http://www.nibsc.ac.uk).

I'eHeTHYecKasi XapaKTepPUCTHKA

JUiss  TOXNTBEpXACHUS  MPUHALICKHOCTU
MOJIyYCHHBIX KYJIbTYp K BUILY N. gonorrhoeae
UCTONb30BaM Habopbl pearentoB APTIMA
Combo 2 u APTIMA GC (Gen-Probe, Can-
Huero, Kamudopums, CIIA) wHa mnpubope
PANTHER (Gen-Probe, Can-/luero,
Kamudopuus, CHIA),

a taxke GeneXpert CT / NG (Cepheid,

Cannuseiin,  Kamudpopuusa, CIIA) B
COOTBETCTBUU c UHCTPYKLHEH
npousBoautens. Kpome Toro, mnpoBoawin

cekBeHHpoBaHue ¢(parmenra 16S rDNA B
COOTBETCTBUM C TEXHOJOIrHEH, ONMHCAaHHOMW B
MpeIbIIyIIHNX padoTax. 17

HononnurensHo mnposoaunu [P wHa 2
MuileHu N. gonorrhoeae (porA TCEBIOTEH U
T'eH opa) '8 a taxxe nonoaHurensuyro [P
Ha POTA NCEBIOTeH.

Js MOJIEKYJIAPHO-3IUIEMUOJIOTHYECKOU
XapaKTEPUCTHKH ILITAMMOB IPOBOIUIN
MynpTuantureH-CukseHc-TunupoBanue
Neisseria gonorrhoeae  (NG-MAST), ¥ n
MynbTUI0KYyCHOE CexBeHupoBaHue-
Tummpoanne (MLST), *°  (moapo6Hsie
METOIMKH OMHMCaHBI B APYTUX paboTax).
CexBeHHUpOBaHUE MTOJTHOM
MIOCJIEI0BATEIBHOCTU IICEBOTE€HA MPOBOAMIN
[0 OIMCAaHHOW paHee METOMMKE, HO C
no0aBlieHMEM B PEAaKLUMOHHYIO  CMECh
IIpaiiMepoB Ha MEHUHIOKOKK, ONMCaHHBIX B
ApYrHX — McTouHMKaX. - IlomydeHHas
IIOCJIEJ0BATEIBHOCTD reHa porA
npoaHanusupoBaHa B mporpamMme BLAST
(GenBank) mns ompeneneHus TeHETHYECKOTO

cyoTurma. BripaBHUBaHME
MocJe10BaTeIbHOCTEN reHa porA
OCyWIeCTBIIsUIM B mporpamMMe  BioEdit



Sequence Alignment (V.7.0.9.0) ¢ pyu4Hoit
KOPPEKTUPOBKOM.

PE3YJIBTATBI

HonrBepxkaeHue BH/I0BOI
NPUHALJIEKHOCTH U30JATOB N. gonorrhoeae
us3 AHrJNH, AEMOHCTPUPYOLIHMX
OTPULATEIbLHBIN pe3yJabTart npu

nposeaenun IIIIP nHa porA mnceBaoren
(N=2)

B nmexabpe 2011 roma nBa uzomsara (356 u
088), momydeHHBIX u3 Ouomarepuanza U3
ypeTpel MYX4YWH, OBUIM JIOCTaBJCHBI B
ArenrtctBo no 3amute 310poBbs Hacenenus.
M301aTHl  TOJMy4e€HBI ~ OT  CIEIYIOLIMX
MaluMeHToB: 1)  mamueHT 26  ner,
OOpaTUBIIMICSA B KIWHUKY 110 JICYCHUIO
3a0oJeBaHUN  MOYENOJOBOM  chepsl;  2)
nareHT 30 7er, oOpaTuBIIMICA K Bpady
obmeit  mpaktuku. Her  maHHBIX 00
SNUAEMUOJIOTMUECKON  CBSI3M  ATHX  ABYX
CIIy4aeB; CEKCyaJlbHasi OpUEHTALMsI TALIUEHTOB
HeusBecTHa. JImsi ABYX HM30J9TOB NOJy4YEH
MI0JIOKUTEIIbHBIN PE3yJIbTaT

C TIpUMEHEHHEM BceX (EHOTHUIMMYECKUX
METOZIOB BBIABICHUS N. gonorrhoeae, HO B
nByx IILIP Ha porA mceBaoreH pesynbTaT ObuI
orpunaTenbHbIM. - '° Bce HCIHONB3yeMble B
JTaHHOM paboTe METOABI OJHO3HAYHO JTOKa3aJIn
IIPUHAUIEKHOCTh ~ M30JATOB K  Buay NNV
gonorrhoeae: pyTUHHbIE (DEHOTUIIHMYECKHUE
tectel, MALDI-TOF-macc-ciexktpomeTpus,
APTIMA Combo 2, APTIMA GC, GeneXpert
CT / NG, IILIP na 2 mumenu N. gonorrhoeae
(IOJIOXUTENBHBIN pe3yabTaT AJ IE€Ha 0pa),
nononuurensHas I[P Ha ren  opa,
cekBeHHpoBaHue ¢parmenra 16S rDNA
(Tabnwuma 1).

deHOTHNINYECKAS XapaKTepucTUKA
u30a9TOB N. gonorrhoeae w3 AHraum,
AEMOHCTPHUPYIOIINX OTpHLATEIbHBII

pesyabrar npu nposeaenuu IIIP Ha porA
ncesaoren (N =2)

Jlnst ABYX H30JSTOB MOJYYEHBI OJMHAKOBBIC
npodmIi aHTUMUKPOOHOH 4yBCTBUTEIBHOCTH:

oba U30JI5ITa POIEMOHCTPUPOBAIH
PE3HCTEHTHOCTD K IUIpOQIIOKCALUHY;
YyBCTBUTEILHOCTD K neukcumy,
e TpHaKkcony, A3UTPOMHILIUHY u

cnekTuHOMHIIMHY (Tabmuua 1). Hu omun w3
3TUX HMITAMMOB HE TPOAYIIUPOBa [3-IaKTamas.

st JIBYX H30JISITOB onpeeaeHa
MPUHAUICKHOCTh K cepoBapy  Bropyst
(rabnmuma 1), anms o0oMX TOJMY4YeH pe3Ko-
MOJIOKUTEIBHBIA ~ PEe3ylabTaT  peakuud ¢
MOHOKJIOHAJIbHBIMU aHTUTenamMu 4BG4-E7
reny porA N. meningitidis.

I'eHeTHYecKkasi XapaKTepUCTHKA H30JIATOB
N. gonorrhoeae u3 AHrJnu,
JA€MOHCTPUPYIOIIHX oTpHLATeIbHbII
pesyabrar npu nposeaenuu IIIP Ha porA
ncesaoren (N=2)

O06a u3omnsTa NPUHAICKATN K OTHOMY U TOMY
xe NG-MAST cukBenc-tuny, ST5967, a
takke K oqHomy MLST cuksenc-tuny, 1901.
IlocnenoBarenbHOCTh T€HA porA Takke Obuia
UJACHTUYHOM U JIEMOHCTPUpPOBAJNA CXOJCTBO
98% ¢ mocnenoBaTeNbHOCTBIO TE€HAa pPOrA
N.meningitidis (Tamm MC 278,
uaeHTUGUKAMOHHBI  HoMep B GenBank
GQ173789) (puc. 1), BciueacTBue 4Yero
M30JIATHl OBUTM OTHECEHBI K TI'€HETHYECKOMY
cyOTury MeHuHrokokkoB P1.22-New,14-5,36-
2.

OBCYXJIEHUE

B ostom coobmeHnn
uaeHTuukanum, a
XapaKTePUCTHKH

IBYX  M30J1iITOB  N.  gonorrhoeae, He
coJiepkanx porA mceBioreH (oba w3omsATa
noinyyeHsl B Awuriuu).  [IpuHamiexxHoCcTh
U30JIATOB K BUAy N. gonorrhoeae Oblia
MOATBEpPXK/I€HA KaK OMOXMMHUYECKUMH, TaK U
MMMYHOJIOTHYECKMMHM METOJlaMU, MpU 3TOM
it 000MX M30JSATOB HEOJHOKPATHO ObUIN
MIOJIyY€HBI JIOXKHOOTPULIATENIbHBIE PE3YJIbTaTh
pu nocra”oske I[P B peansHOM BpemeHU ¢
pOrA TMCEeBAOT€HOM B KauecTBE MHIICHH (C
UCTIOJIb30BaHUEM in-house HabOpOB
peareHTOB).“’ 2 Crour ormeruts, 4YTO
noo0HbIe HAOOpHI peareHTOB HCIOIb3YIOTCS
BO MHOTHX JIa0OpaTtopusix IO BCEMY MHUpY.
IIpu JalbHENIIEM U3y4YECHUU ObLI1O0
YCTaHOBJIEHO, YTO JaHHbBIE M30JIAThI COJEPKAT
B TEHOME TeH porA, XapakTepHbId s
MEHUHTOKOKKOB, BMECTO pOrA IICEBIOIEHA,
XapaKTEepHOTO ISl TOHOKOKKOB.
IlocnenoBarenbHOCTh T€HAa poOrA 'y JAByX
U30JIITOB  COBIIAJala; COBMAjala OHAa M C
MOCJIeI0BATENLHOCTHIO (HEMOJIHOM) porA reHa
M30/19Ta, MOMy4EeHHOr0 B ABCTpaInH '~ H, 3a

OTMCaH TPOLECC
TaKXKe  TOAPOOHBIE



HUCKIIFOYEHUEM €IMHUYHOU
onHoHykneotuaHou  genenun, ¢  GCl,
BBIJICJICHHBIM B HJOTHaH;[I/H/I.14 B T0 ke Bpems,
y J@HHBIX M30JIATOB MMEJUCH CYLIECTBEHHbIE
OTINYUSA OT TOCJIEN0BAaTEIBHOCTH I'€Ha POrA
M30JISITOB, BBIICICHHBIX padee B IlIBermu'
(53 mykneoruaa) u Ilotnanmn'* (GC3, 62
HyKJeoTuaa) (puc. 1). Bo Bcex onucaHHbIX Ha
CerOJHSAIIHUN JIeHb MYTAHTHBIX IITaMMax
UMEIOTCS 3aMEHBI M JICJIEUN Kak B 00jacTu
MOCaJKH TMpaiiMepoB, Tak W B o0macTu
MOCAZKN 30HJIOB BCEX paHee pa3pabOTaHHBIX
IIIIP ¢ porA 1ceBOOr€HOM B KauecTBE
MuIeHH ' (puc. 1). OTuM U OOBICHSIOTCS
JIO’)KHOTIOJIOXKUTENbHBIE pe3yabTaThl,
[I0JIy4E€HHbIE HEOJHOKPATHO NpHU NPOBENECHUU
[IIIP nyist onmucaHHBIX U30JIATOB. JTa TEOPUS
MOATBEPKIAETCS TOJOKUTEIBHON peakLUen
M30JI5ITOB C MOHOKJIOHAJIbHBIMU aHTUTEIAMU
4BG4-E7, 4To [0Ka3plBaeT HAIMYHUE ¥
U3Yy4aeMbIX U30JIATOB SKCIIPECCUPYEMOTO T€Ha
porA MEHHUHI'OKOKKOB BMECTO porA
IICEBJIOTEHA.

W3omnsTHI OBLTH OTHECEHBI K cepoBapy Bropyst,
NG-MACT cuxBeHc-tuny 5967 (cukBeHc-
THUI, KOTOPBIA HE OB MOJIyYeH HU Ui OJTHOTO
M3 IITAMMOB, OXapaKTEPU30BAHHBIX paHEE B
ArentctBe no 3auure 310poBbs Hacenenus),
a takke MLST cukBenc-tuny 1901. 3Oto
OMATh € YKa3blBa€T HA TO, 4YTO JIaHHBIE
M30JIITHl  HEOTJIMYMMBI OT OJHOTIO M3 ABYX
OIIMCAHHBIX paHee MyTaHToB u3 lloTmanmun'’
U BIEPBBIE ONHMCAHHOIO MYTaHTHOI'O H30JIATa
3 ABCTpanuu, ~ HO HUMEIOT CYLIECTBEHHbIE
OTJIMYUS  OT  BTOPOTO  MyTaHTa W3
[lotnaumuu'® ¥ W30/MATA, ONMCAHHOTO B
H_IBeL[I/H/I.15

Takum 00pa3oM, HECKOIBKO Pa3IWYHBIX
IITAMMOB T'OHOKOKKOB, KOTOpbIE HE MOIYT
ObITh OOHapy>keHbl npu npoBeneHun IILIP c
HCIIOJIb30BaHUE POrA ICEBJOreHa B KaueCTBE
MUILIEHH, TONy4yaroT Bc€ Oosiee MUPOKOE
pacmipoctpaHeHue (B JaHHBIM ~ MOMEHT
BBISIBJICHBI B TPEX €BPOIECHUCKUX CTpaHax U B
Ascrpanun). Takum o0pa3om, OYEBUIHO, UTO
Oosiee OAHOTO KJIOHA TOHOKOKKOB MPHOOpeNn
IIOCJIEZI0BATEIBHOCTE POrA  MEHUHIOKOKKOB,
BO3MOJKHO,

IIyTeEM TOPU30HTAJIBHOTO IEpPEHOCa TE€HOB C
nocienyomeil pekoMOuHanue.
l'onokokkoBass HMH(MEKIUS TIOTKH  YacTo
poTeKaeT OECCUMIITOMHO M XYK€ Moanaéres

JICYCHUIO B CPAaBHEHUU C YPOTCHUTAIBHOM
TOHOKOKKOBOM HH(pekuueit. ['noTka sBisercs
TEM JIOKyCOM, B KOTOPOM TOHOKOKKH H
MEHHHIOKOKKH MOTYT COCYILECTBOBAThH, UTO
obecreynBaeT BO3MOXKHOCTh JUIsI TepeHoca
reHoB. CTOUT OTMETUTh, YTO TOHOKOKKOBas
MHQEKIMH TJIOTKH 4Yalle OOHapyXUBaeTCs

cpenu MY>XKUYHH, HMMEIOIIUX CEeKC ¢
MYKYMHAMH (MCM). Bri3biBaet
00€CIIOKOGHHOCTh TO, 4YTO OOJBIIMHCTBO

MYTaHTHBIX IITAMMOB OBLIM HW30JMPOBAHBI
uMeHHO 0T MCM (tabnuma 1), 9To o3Ha4aeT
LUUPKYJSIUIO 3TUX IITAMMOB B TPYMIIE pUCKa.

Takum obpazom, uzonsatel N.gonorrhoeae, nist
KOTOPBIX TOJIY4E€HBl JIOKHOOTPUIIATEIbHbIE
pesyabtatel II[IP Ha porA mnceBmoreH, B
HACTOSIIIIEE BPEMSs OMKCAaHbl B YETHIPEX CTPaH,
TpU U3 KOTOpBIX Haxonaarcs B Espore.
VY CTaHOBIEHO, YTO 3TU LITAMMBI HE SIBIISIOTCS
MOTOMKaMH OfHOTro KioHa. CTouT oOpamaTth
ocoboe BHMUMaHUE Ha TE€HETUYECKOE
pasHoOOpa3He U TMOCTOSHHYIO 3BOJIIOLIUIO
N.gonorrhoeae, 4TO CTaHOBUTCS CEPbE3HOMN
npoOieMOl  JUIS  MOJEKYJSPHBIX METOJIOB

JeTeKUMu  MuKpoopraHusmoB.  Illtamwmsl,
LUAPKYJIUPYIOIIKE B  MONyJISUUU, U  HE
BBISIBJICHHBIC ~ CTAHJApPTHBIMM  METOJAMHU,
MOTYT IIPUBOAUTH K Pa3sBUTHUIO
OeccUMNTOMHON  HMH(EKIMH U,  TaKUM

00pa3oM, OKa3bIBaTh CYIIECTBEHHOE BIMSIHUE
Ha JajJbHENIIee pacpoCTpaHeHHE WHPEKIUH.
Oco0eHHO ApKO JaHHBIN (EeHOMEH MpPOSBUIICS
B CBSI3M C MOSIBJIEGHHEM HOBOrO BapuaHTa (nv)
Chlamydia trachomatis ¢ neneuueii B 061acTi
MHUILIEHH JIByX HauboJee 4acTo UCIOIb3yEeMbIX
B [lIBenmu u Ipyrux cTpaHaXx KOMMEPYECKHX
HHP-TGCTOB.22 B ocHoBHOM porA mceBaorexn
UCTIOJB3YETCsl B KaUueCTBE MUIIEHU B Habopax
peareHToB COOCTBEHHOTO MpOM3BOACTBa (in-
house). Takme HaOOpsl HE MOTYyYWIU
IIMPOKOTO paclpoOCTpaHEHHs B AHIJIHH,
KpOME TOT'0, 3Ta MUIIEHb HE UCIIOIb3YETCs HU
B OJHOM U3 CEpPUHHO BBHIMYCKAaEMBIX Ha
tepputopun CHIA u Esponeiickoro Coroza
HAaOOpOB ~ peareHToB  JUIS  BBISBJICHUSA
N.gonorrhoeae. 310 03Ha4aeT, YTO B JAHHBIX
peruoHax IoA0OHBIE H30JATHl HE JOJDKHBI
NOJYYUTh  IIMPOKOTO  PacIpOCTPaHEHHUS.
OnHako  OCBENOMJICHHOCTh  J1a0OpaTOPHBIX
COTPYAHHUKOB M Bpaueii O BO3MOXXHOCTHU
pactpocTpaHeHHsT TaKMX IITAMMOB HMEET
NPUHIUNHAIBHOE 3HAYCHHs, TaKkKe Kak u



NpOBEJCHUE  CKPUHMHIA  HA  HAJIWYHE
NOoJOOHBIX ~ MYTaHTHBIX  IITaMMOB. B
CJIO’KUBIIMXCS YCIOBHAX YPE3BBIYANHO BaXKHO
UMETh BO3MOXHOCTb  HCIIOJIb30BaTh IS
BbIsIBIICHUS N.gonorrhoeae mnb60 KOMOMHALINIO

pa3IMYHBIX  JUArHOCTHYECKUX METOZI0B
(marmpumep, MAHK u noces), 1u6o0 MAHK c¢
OIIpEIeIICHUEM HECKOJIbKUX MHILIECHEMN,
JNETEKTUPYEMBIX OTAEIBHO IPYT OT Apyra.

OcHOBHBIE MOJI0KEHUSA

* DddexTUBHOCTH BbIsIBJIEHUSA N.gonorrhoeae B 3HAUYNTEIbHOM CTENEHU 3aABUCHT OT
HCI0JIb3YEeMOH MHMILIEHH, YTO ABJIAACTCH, HA CETOAHALIHUI IeHb, CYLLIeCTBEHHOM
npoodJieMoi sl MOJIEKYJISIPHBIX METO0B THATHOCTUKH

* porA ncesaoreH N.gonorrhoeae He YIKCIpecCHUPYETCSi, 2 €r0 MOCJAeI0BATEIbHOCTD B
CYLIeCTBEHHOI Mepe OTJIMYAeTCH OT reHa porA N.meningitidis, 4T0 M03BOJIAAET
HCMO0Jb30BATH JAHHYI0 00JIaCTh B IMATHOCTHYECKHUX LEeJIX

* JlaHHaf cTAThs ABJISAETCHA NEPBBIM COO0IIEHUEM 00 0OHAPYKEHNH U30JIITOB
TOHOKOKKA 0e3 pOrA mnceBioreHa B AHIJIMHU

*  Ecau Takue u30J9ThI OyIYT 0CTABATHCHA HEBbISIBJICHHBIMH, OHH MOT'YT OKa3aTh
CylIeCTBEHHOE BJIMSIHUE HA JajibHelilllee PACIPOCTPAHEeHNE TOHOKOKKOBOI

HHpexnun

BuarogapHocTb: ABTOPBI BBIpaXkaroT OJIaATOAAPHOCTD
npodeccopy Dpumpuxy Myxmmreno, a Takxke
COTPYIHHMKAM KIHMHHUKO-TUATHOCTHYECKOTO OTJCNICHHS
Muxkpobuonoruueckoit cmyx06s1 Bocrounoro Kenra,
Dmdopn, Kenr, 3a BblgeneHue U30JNATOB U
HaTpaBJIeHUe UX I JalbHeimero usydenus; Muxasis
JloycoHa 3a peLeH3upOBaHUE CTaTbU.

Bxanan aBTopoB: Kerepun A.Aifcon u Marnyc YHeMo
pa3pabaTbIBalii  AM3alH HUCCIEAOBaHUSA, MPOBOJUIN
aHAlM3 W MHTEPIPETalUi0 IOJyYeHHBIX aHHBIX,
co3faBalldi 4EPHOBOM BapHHAT CTaTbU. J[PHUDIb
lonmapsz, Ilamena Caynnepe, Credanun Yucxomm
IPOBOIMIN BCE OIIHCaHHbIE nabopaTopHbIe
uccinenoBanus. Bce aBTOpBl y4acTBOBAIH B CO3MaHUU
(uHATBHON BEpCUH CTaThH.

DuHaHCHMPOBaHHE:! PurHaHCUpPOBaHUE
OCYILECTBIISTIOCH MIPU HOJepkKKe MccneoBaTenbeKkoro
CoBera Opebpy, a Ttake @Donga MeaHIIMHCKUX
HUccnenosaunuii (09/029, 25/3 2009) YHHUBEPCUTETCKOTO
I'ocniuransa Dpedpy, LlBerus.

Konguaukr nunrepecon: He 3asBnen

Hcxoanble JgaHHbIe W peuensumpoBanme: He
MIPOBEPATIUCD, peueHsus CTaThHu HE3aBHCHMbIM
IKCIIEPTOM.
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Tabnuua 1. MNoapobHoe onucaHune nsonatos N. gonorrhoeae U3 AHIANK, EMOHCTPUPYHOLLMX
oTpuuaTeNbHbIM pe3ynbTaT npu nposeaeHun MUP Ha porA nceBaoreH, a TaKKe CpaBHEHWe
NONYYEHHbIX N30NIATOB C PaHee OMMCAHHbIMU MYTAHTHbIMKW U3onaTamum 13 Lseumn, LLlothaHaum

n ABCTpanunu

M30/1ATbl FOHOKOKKOB C MyTaLMAMM B reHe porA (cTpaHa BbigeneHus)

356 (AHraus)

088 (AHrnus)

BapuaHTt
(Wseuua)*

GC1
(Wotnangua)*

GC3
(Wotnangua)*

BapuaHTt
(ABcTpanua)*

CKPUHUHIOBbLIV U NOATBEPXKAAOLWNIA TecT

MUP Ha porA OTpuuatenbHblt | OTpuuaTenbHblt | OTpuLaTenbHbIM OTtpuuatenbHblt | OTpuuaTenbHblt | OTpuLATENbHBIN

ncesgorent

Mocesf N.gonorrhoeae N.gonorrhoeae N.gonorrhoeae N.gonorrhoeae N.gonorrhoeae N.gonorrhoeae

APTIMA (Gen- N.gonorrhoeae N.gonorrhoeae N.gonorrhoeae N.gonorrhoeae N.gonorrhoeae §

Probe)

16S rDNA (100% N.gonorrhoeae N.gonorrhoeae N.gonorrhoeae § § §

coBnageHue)

MALDI-TOF-MS N.gonorrhoeae N.gonorrhoeae N.gonorrhoeae § § N.gonorrhoeae

MNocnepoBatenbHOCTb porA

porA GenBank CoBnageHue CoBnageHue CoBnageHune 92% c CoBnageHue CoBnageHue CoBnageHue

BLAST 98% c MC 278 98% c MC 278 MC 278 99% c MC 278 99% c MC 278 99% c MC 278

MeHWHTOKOKKOBbIN | P1.22-New,14- P1.22-New,14- P1.21-6,2-48,35-1 P1.9,14-5,36-2 P1.49,23-13,36-2 | P1.1,14-5,36-2

porA reHeTuyeckuii | 5,36-2 5,36-2

cybTin

MonekynapHO-3NMAEMNONOTUYECKAN XapaKTepUCTHKa

NG-MAST 5967 5967 2382 5967 3149 5377

MLST 1901 1901 7367 § § 1901

Ceposap Bropyst Bropyst Byust Wi/ Wi/ Bropyst

YyBCTBUTENBHOCTb K aHTUMMUKPOBHbIM Npenapatam, MIMK (mr/n)

Lledpukeum <0.016 <0.016 <0.016 Sl Sl §

LledTtpuarcoH 0.016 0.032 0.002 S** S 0.03

LinnpodnokcaumH >32 >32 0.002 R** R** 16

A3UTPOMUUMH 0.125 0.25 6 S** S** S**

CnekTMHOMMUMH 8 12 8 S** S** Sk*

MNcTouHMK

Jlokyc Ypetpa Ypetpa lnotka MpAaman Knwka Ypetpa MpAaman Kuwka,
rnoTKa

Foa BblaeneHus 2011 2011 2011 2011 2010 2011

CekcyanbHan H/n H/n retepocekcyanbHaa | MCM MCM MCM

opueHTauma

naumeHTa

* PaHee onyb6aMKOBaHHbIE U30M1ATbI.
11,12
+ MNLUP Ha porA cnesgoreH, MUP Ha 2 muwenn N. gonorrhoeae (porA ncesgoreH 1 reH opa)

13-15

18

t Brk/toyas NOATBEPIKAAIOLLME TECTbI C UCMO/Ib30BAHUEM CENIEKTUBHbIX CPeA, TecTa bbICTPO NPOAYKLIMM OKCUAA3, MUKPOCKOMMM C OKPACKOW No
Ipamy, Tecta ytunusaumm caxapos, APl NH (bioMerieux, Mapcu /1'3tyans, ®paHums) n Phadebact GC Monoclonal Test (Bactus AB, Ynncana,

LLiseunn)

§ [laHHbI BUA, aHann3a He NpoBOAMACA
9| MpoBOAUAU Ha NONYYEHHbIX NOCNEA0BATENbHOCTAX reHa POrA (MOHbIX UAKN YAaCTUUHBIX). He 6bi10 BO3MOXHOCTU onpeaenvTb BapuabenbHblit
Y4acToK 1 AnA MEHUHTOKOKKOBOTO CyBTUNMPOBAHUA B CBA3M C HEMOHbIM CUKBHCOBM POrA B 0ny6/IMKOBaHHbIX AaHHbIX U3 LLoThaHanm u

13,14
ABcTpanuu.

** HeT gaHHbIX 0 MIMK

MALDI-TOF-MS - BpemanpoiEéTHasA macc-CNeKTPOMETPUA C Na3epHOM MOHU3aLuMen u aecopbumeit U3 }KMAKOW MaTpuLbl
MC 278 - Neisseria meningitidis, wutamm 278 (naeHTMdMKaLMOHHbIM HOMmep B GenBank GQ173789)
MLST - MynbTunokycHoe CekBeHnpoBaHue-TunnposaHue
MIMK - MMHMManbHaA NOAABAAIOLLAA KOHLEHTPauna
MCM — MyXXYMHbI, UMEIOLLME CEKC C MYXXYMHAMMN
NG-MAST - MynbTnaHTureH-CukseHc-TunuposaHue Neisseria gonorrhoeae




PucyHOK 1. BbipaBHMBaHME HYKNEOTUAHOM NOC/NeA0BaTENbHOCTM reHa POrA MyTaHTHbIX
wrammos Neisseria gonorrhoeae, BblgeneHHbIX B AHIIMU, B CPABHEHUM C CUKBEHCAMU POrA
MYTaHTHbIX LWUTAaMMOB, BblaeneHHbIX paHee B LUseunn,15 Wotnangmnld n Asctpanmu,l13 a
TaK¥Ke CMKBeHC porA ncesaoreHa pedepeHcHoro wrtamma N. gonorrhoeae FA1090
(naeHTUPUKauMOHHBIN HoMmep B GenBank AJ223447) v reHa porA wtamma 278 N. meningitidis
(naeHTUPUKaUMOHHBIN HoMep B GenBank GQ173789). YyacTKu, 3aKN0OUYEHHbDIE B
NPAMOYTrO/IbHUKM C LEeNbIMU U MYHKTUPHbBIMU rPaHNLAMM, 0603HAYaKOT Y4aCTKM NOCAAKM
nparimepos u 30HA08 B MNLLP ¢ BbisBneHnem porA ncesgoreHa, onmcaHHbix Whiley n coast.11 1
Hjelmevoll 1 coasT.12 cooTBETCTBEHHO

FA1090

MC 278

English (n=2)
Swedish
Scotland-GCl (n=2)
Scotland-GC3
Australian

FA1090 121 GATCCTTGGGACAGCAATAATA
MC 278 12

English (n=2)

Swedish
Scotland-GCl (n=2)
Scotland-GC3
Australian

FA1090

MC 278

English (n=2)
Swedish
Scotland-GCl (n=2)
Scotland-GC3
Australian

FA1090

MC 278

English (n=2)
Swedish
Scotland-GCl (n=2)
Scotland-GC3
Australian

FA1090

MC 278

English (n=2)
Swedish
Scotland-GCl (n=2)
Scotland-GC3
Australian

FA1090

MC 278

English (n=2)
Swedish
Scotland-GCl (n=2)
Scotland-GC3
Australian

FA1090

MC 278

English (n=2)
Swedish
Scotland-GCl (n=2)
Scotland-GC3
Australian




