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国立感染症研究所ウイルス第三部 森 嘉生（世話人）、大槻紀之

令和3年8月31日：web開催
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日本における遺伝子型別麻疹ウイルス検出率(2010 ～
2020)
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   京都府,  大阪府,  山口県,  高知県,  沖縄県

【 2020年度麻疹感受性調査実施都道府県 】
   北海道,  山形県,  福島県,  茨城県,  栃木県,  群⾺県,  埼⽟県,  千葉県,  新潟県,  ⽯川県,  長野県,  静岡県,  三重県

流行予測2020

年齢/年齢群別の麻疹抗体保有状況, 2020年
～ 2020年度感染症流行予測調査より ～

/ n = 3,828 ]

※1  主に2020年7～9月に採取された⾎清の測定結果：2021年4月現在暫定値

[ 抗体価測定 : ゼラチン粒子凝集法
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• Notes: Based on data received 2021-05 - Data Source: IVB Database - This is surveillance data, hence for the last month(s), the data may be incomplete.
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• Notes: Data Source: MeaNS database (Genotypes) and IVB Database (Incidence) as of 2021-01-12 and covering the period 2019-12-01 to 2020-11-30 - Pie 
charts proportional to the number of sequenced viruses
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���Annual Atlanta Winter Summit of the WHO Global Measles Rubella Laboratory Network.
January 27th, 2021, Roger Evans
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The widening of the sequencing window for measles virus may then be necessary to verify mea-
sles elimination.

In the United Kingdom (UK), endemic transmission of MeV was interrupted between 1995
and 2001 [14]. However, following a decrease in vaccination coverage, the number of con-
firmed measles cases has increased and several outbreaks have since been described in suscepti-
ble populations [15–19]. In England, measles surveillance is carried out at the Virus Reference
Department of Public Health England (PHE). For 90% of suspected cases, a patient oral fluid is
submitted, allowing IgM and IgG detection as well as PCR testing and genotyping [20, 21].
Currently, genotypes B3 and D8 of MeV account for the majority of cases of measles in the UK
(MeaNS; http://www.who-measles.org) [11].

In this study, we use a MeV-specific amplicon-based method for whole genome sequencing
directly from clinical specimens by a combination of Sanger and next generation sequencing
(NGS) technologies to assess the utility of a wider sequencing window in the characterisation
of measles outbreaks. Samples from genotypes B3 and D8 with similar N-450 sequences were
selected and phylogenetic analysis of several regions of the genome was carried out to identify
regions of higher variability.

Materials and Methods
Measles virus specimens and isolates
All specimens used were sent to the Immunisation and Diagnosis Unit at Public Health
England in the course of routine surveillance and diagnosis work. 62 of the 73 samples selected
(S1 Table) were oral fluids previously confirmed as measles-positive by PCR. The remaining 11
samples were isolated in the Vero/hSLAM cell line as described earlier [21].

In order to address the significance of differences observed in N-450 sequences, samples
were selected to represent genotypes D8, D4 and B3 (S1 Table). D8 strains (n = 51) were
selected mainly from the samples collected in the early, mid and late stages of a large measles
outbreak that occurred in England and Wales in 2012–13 (n = 50), representing N-450
sequences observed at different stages of the outbreak. When available, three strains were
selected to represent a cluster at each time point.

The D4 strains (n = 11) selected date back to a measles outbreak in Manchester in 2011 and
share identical N-450 sequence. Finally, strains of the B3 genotype (n = 11) were selected from
samples collected in late 2013 –early 2014 and represent a cluster of measles cases in London.

Fig 1. Schematic representation of the measles virus genome. The 15,894 nucleotides (nt) of the
measles virus genome encode: nucleoprotein (N; 525 aa), phosphoprotein (P; 507 aa), matrix (M; 335 aa),
fusion (F; 550 aa), hemagglutinin (H; 617 aa), large polymerase (L; 2,183 aa), C (299 aa) and V (186 aa)
proteins. Coding regions of the genome (in white) are separated by non-coding regions (NCR; in grey). The
longest NCR is that between the M and F genes: M/F NCR (1,012 nt). (aa used as abbreviation for amino
acid)

doi:10.1371/journal.pone.0143081.g001
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