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Abstract

An unknown pathogen provided from the Yamagata prefecture institute, which isolated from acute
respiratory disease and grow well in VERO-EG culture cells. We first assessed to identify the pathogen
in it using the next generation sequencing (NGS) technique, however no clear evidence of pathogen was
seen in the results. Next we purified and concentrated the pathogen by using the precipitation with
Polyethylene Glycol and the density gradient centrifugation with sucrose. About 10 to the 8 power of
pathogen/ml was concentrated, and a lot of envelope virus like particle was detected in electron
microscopy, further the NGS revealed this pathogen was a vaccine strain of rubella virus. Our

experience suggests that the working and cost is required for the identification of pathogen.
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Molecular typing of drug-resistant Neisseria gonorrhoeae
Shu-ichi Nakayama (Department of Bacteriology I, NIID, Japan)
Yue-ping Yin (National Center for STD Control, CCDC, China)

Abstract:

We performed surveillance of Neisseria gomorrhoeae isolates and several molecular typings to
monitor any emergence/expansion of those resistant to Ceftriaxone, which is supposed to be the
last-line effective drug. Concerning to pend mutated type of the resistant isolate, we have not detect

the second resistant isolate after the 1* emergence of that in 2009 in Japan.

In the retrospective surveillance of the isolates in Tokyo metropolitan area 2005 to 2011, we found
that NG-MAST ST1407 and ST2958 are major types in tha area. This result meets other surveillance
data. However, in addition to this, it turned out that the very first emergence of these types occurred in
2006. Only with the retrospective analyses, we could reach this important information. Furthermore,
we have detected, among this group, azithromycin resistant strains with significant clonarity of
ST1407. The emergence of the resistance have been worried after the approve of the use of the drug in
Japan in 2009. And, in fact, we have confirmed the first detection in 2007 and significant expansion of

the resistance in 2011.

Because Ceftriaxone is a kind of B-lactam, Neisseria gonorrhoeae harboring extended-spectram
B-lactamase gene on its plasmid would be Cefiriaxone-resistant. Especially, TEM-135 type
B-lactamase is worrying, because it is thought to be a direct precursor to an extended-spctram
B-lactamase, TEM20. So, we performed a trial screening of TEM135 in China, where Neisseria
gonorrhoeae with B-lactamase (PPNG) is about 30% of the total Neisseria gonorrhoeae. In this trial,
we tested 2 isoltes obtained in Chaia. And 1 of those was with TEM-135 type B-lactamase. This result
indicated that, in China, TEM-135 a direct precursor to an extended-spctram B-lactamase, is surely
circulated, and the share of them among PPNGs are as high as 58% This calls an alert that, in the
future, they might become an mutated -B-lactamase —type Ceftriaxone resistant Neisseria
gonorrhoeae. So, we found that Neisseria gonorrhoeae with B-lactamase must be carefully monitored

including TEM typing systematically in especially China.

A. Object In the control of Gonococcus infections, timely




revision of the treatment guidelines is essential
because of rapid gain of drug resistance by
Neisseria gonorrhoeae and rapid expansion of the
continuous

resistance. This requires the

surveillance  of  the  bacterial  isolates.
Conventionally, this action has been conducted in
each country and area. However, it is apparent
that if we can this project in collaboration with
neighbor countries, more appropriate and quicker
revision of the guidelines can be expected. So, we
seek to start the collaboration with China, in
which we survey the clinical isolates and
molecular typing of them in the both countries
synergistically. In the first trial of this action, as a
model project, we decided that it is better to
concentrate in the monitoring the resistant isolates
to Ceftriaxone. Ceftriaxone is thought to be the
last remained option in treatment of Neisseria
gonorrhoeae infection and emergence and
expansion of the resistant isolates is worrying.
We, in Japan, detected the first
Ceftriaxone-resistant isolate with mutated pend.
Since after, we performed strengthened
surveillance of the isolates in Kansai area of
Japan, where the first resistant isolate was
detected. We also analyzed
Penicillinase-Producing Neisseria gonorrhoeae
(PPNG) isolates in Thailand in order to estimate
the probability of emergence of

Ceftriaxone-resistant isolates with Extended
spectrum type mutated version of Penicillinase
(B-lactamase). We announced the results of those
analyses to the counterpart in China. Based on

these data, we wanted to analyze PPNG isolates in

China. The collaborated surveillance of isolates
with neighbor countries, thorough the comparing
the resistance profiles along with molecular types,
etc. between countries and continuous sharing of
the information, would help understanding how
the clonal expansion of isolates beyond the
borders occur. This is quite informative when we
must predict how rapid the newly emergent
resistant isolate in one country would invade the
other. This effect finally is of use for the more
properly and more rapid revision of the guidelines
in the both countries. In order to compile the basic
data approaching to this ultimate goal, we started

surveillance in Japan and, partly, PPNG analysis

in China.,

B. Methods
1) Bacterial isclates:
Japan:

In this fiscal year, those isolated within Tokyo
metropolitan area, year 2005 to 2011. In total, 147
isolates were served for the analysis. This time,
we sought retrospective analysis of seeking any
azithromycin-resistant strain, whose emergence
has been worried since the approve of the drug in
Japan in 2009.

China:

One PPNG isolate, and one unknown to be PPNG
or non-PPNG, were employed. These two were
served for screening PCR of a mutated
penicillinase gene, TEM-135. Only these two
were analyzed because, this time, the counterpart
side mainly wanted to check the detailed protocol

of the screening PCR.



Background information of these isolates was not
given to us, including isolation year.

After that, the Nanjin institute performed the
investigation of TEM-135 wuth utilization of 199
strains in 2007 and 77 strains in 2012, we have

been informed. .

2) Measurements of MIC:

E-test sheets (AB bioMerieux, Solna, Sweden)
were used following manufacturer’s
recommendations.

3) NG-MAST Typing:

We followed the methods reported by Martin et
al.V

4) Screening PCR detecting a mutated

version of B-lactamase gene, TEM-135:

We followed the methods reported by our group”.

C. Results
1) Surveillance of Japanese isolates:
Azithromycin-resisitant in Tokyo metropolitan
area year 2005 to 2011:
Among the total isolates (147), those with either
of the two NG-MAST Types have gotten the
majority: ST2958(19/147), and ST1407(16/147).,
Number of isolates with other ST types was less
than 5 for each type. We believe this is very
important information, because ST1407 is
evaluated as a world wide-successful type and is
strongly linked with the characteristic of
multi-drug resistance. And there has not been any
report implying the first emergence of that type.
Among these isolates, we have detected
Azithromycin-resistant isolates since the year of

2007. And the significant expansion in 2011 with

" a clonarity of NG-MAST ST1407 was evident.

The two of the isolates in 2011 also showed the
high MIC of 16 and had 23S rRNA mutations

responsible for the high level rsistance”

2) Analysis of penicillinase-producing
Neisseria gonorrhoeae (PPNG) isolates in
China:
Until recent years, other type of B—lactamasé gene
than the prototype TEM-1 has not been reported
in PPNG. In the year 2009, in Thailand and Japan,
PPNGs with TEM-135 B-lactamase were first
reported” ). Although TEM-135 itself is not an
extended-spectrum type of B-lactamase (ESBL), it
can become an ESBL, TEM-20, by only single
nucleotide exchange. On the other hand, the
prototype TEM-1requires at least two nucleotide
exchanges to become any known ESBL. Thus,
TEM-133, unlike TEM-1, is evaluated as a ’direct
precursor to an ESBL’. Accordingly, we analyzed
PPNG isolates in Thailand including TEM typing
since year 2005 to 2008. In Japan, isolation of
PPNG is very rare and we found systematic
analysis of PPNG there is not fruitful. In total, 96
PPNG isolates were served for this analysis. Out
of them, 9 isolates (9.4%) were with TEM-135.
The other 87 isolates (90.6%) were all with
TEM-1. No other TEM type was detected. Thus,
TEM-135, a direct precursor to an ESBL, is
surely circulated in Thailand, although as a minor
group of around 10% rate ¥,

Based on this result, we have been convinced-
that it is very important to analyze PPNG

systematically in China, where isolation of PPNG



is as frequent as about 30% of total isolation
number. Thus, we collaborated to analyze PPNG
in China at the institute of counterpart in Nanjin.
This time, however, they wanted mainly to check
detailed protocol of TEM-135 screening PCR,
And, only two isolates, including one unknown to
be PPNG or non-PPNG, were analyzed. Among
these two, one was non-PPNG, and the other was
PPNG with TEM-135 B-lactamase.

After that, the Nanjin institute performrd the
investiogation of many PPNGs in China,and
discovered that TEM-135 rates in the total PPNG
is as high as 58%, in 2007 and 2012°.

D. Discussion
In this fiscal year, in our domestic surveillance
of clinical isolates, we found that some historical
profile of NG-MAST ST1407. Namely, the type,
characteristic of

strongly linked with the

multi-drug resistance and worldwide
successfulness, was first emergent in year 2006
in Japan and kept the second prevalence rate next
to ST2958 up to year 2008. And, since year 2010,
it has been the most prevalent type. Because of its
characteristic of multi-drug resistance and
worldwide successfulness, we must still carefully
monitor this ST type isolates. Moreover, it turned
out that since 2007, azithromycin-resistant
isolates has started to be detected, and in the year
2011, they are circulated as a clonal goroup of
ST1407 with elevated MIC of around 16.

Concerning to Ceftriaxone resistance, we have not
detected second resistant isolates after the first

emergence of that with mutated-pend type in

2009 in Japan. This might suggest that this type of

resistant isolate has not gained secondary
mutation compensating the growth cost of the
mutated pend. However, we must premise, sooner
or later, they would gain such secondary mutation
and would expand properly as proved through the
past time experiences. In this context, we have to
totally keep careful surveillance targeting this
kind of isolates.

In addition to this, since now on, we also have to
prepare the newly emergence of other type.
Namely, PPNG isolates with  mutated,
extended-spectrum P-lactamase (ESBL). As stated
above, existence of TEM-135, a ‘direct precursor’
to an ESBL, in PPNG has been confirmed. And,
the prevalence rate among the total PPNG has
also estimated specifically as around 10% in our
report4).

This time, in China, one PPNG isolate was
analyzed and it turned out to be with TEM-135.
From the static point of view, we expect that the
prevalence of TEM-135 in China is larger than in
Thailand. Moreover, in China, isolation rate of
PPNG among total Neisseria gonorrhoeae
clinical isolates are as high as 30%. So, we have
worrying that total number of Neisseria
gonorrhoeae is much higher in China than in
Thailand. We must actively conduct TEM-135
surveillance including prevalence rate, and
increasing of it, along with monitoring new
generation of TEM-20, an ESBL, from TEM-135.
Thus, we have actually investigated this issue and
found that, in China, as high as 58% of total

PPNG have TEM-135 bla”"



E. Conclusion

We have not detected significant expansion of
mutated-pend type Ceftriaxone resistant Neisseria
gonorrhoeae isolates after first emergence of that
in Japan. However, it is required to keep
monitoring it carefully.
In Japan, NG-MAST type ST1407, which is
strongly linked to multi-drug resistance,
world-wide successfully expansion, and also to
somewhat decreased susceptibility to Cefirixone,
is first emergent in year 2006, and has become the
most prevalent type since year 2010. We have to
keep monitoring this type carefully. Moreover, it
turned out that since 2007, azithromycin-resistant
isolates has started to be detected, and in the year
2011, they are circulated as a clonal goroup of
ST1407 with elevated MIC of around 16*.
A newly generation of another type of Ceftriaxone
resistant Neisseria gonorrhoeae, with mutated,
extended-spectrum  P-lactamase (ESBL) s
worrying. We have confirmed the existence of
isolates with a direct precursor to an ESBL in
Thailand, although as a minor group. In this year,
we also investigated the existence also in China,
and found that it surely exist in China, and that,
from the static point of view, prevalent rate as
well as total number of it might be higher in
China than in Thailand. As stated above, this was
truly the case, and further beyond our worring;
The TEM-135 rate in PPNG in China was as high
as 58%. We must monitor increasing of the rate of

this type PPNG along with possible new
generation of an ESBL, especially TEM-20 from

TEM-135 in China.
This project is originally collaboration with
Chinese counterpart. However, at present, China
CDC has not officially agreed these projects’
conduction in National Center for STD Control in
Nanjing. Importance of this surveillance of PPNG
in China, where PPNG is frequent, must be
repeatedly explained to China side. We hope that
even in some unofficial manner, if not thoroughly,
we could conduct this kind of surveillance in
China.
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