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Pneumococcal Global Serotype Project
Summary report of Stage 1/Version 1 analysis

Background

Pneumococcal vaccine has been chosen as the pilot vaccine for the Advanced Market
Commitment (AMC), a novel funding mechanism to encourage the development of
vaccine products and capacity for developing world markets. As part of the AMC
process, a Target Product Profile (TPP) for pneumococcal vaccines has to be
established. The TPP will describe minimum characteristics required for a
pneumococcal vaccine to be eligible for AMC funding. The WHO has been charged
with developing the TPP. The WHO requested GAVI’s PneumoADIP to undertake a
global pneumococcal serotype project (GSP) and analysis, a summary of which is
provided here.

Vaccines based on capsular polysaccharides, pneumococcal protein antigens or both,
may be developed during the AMC period. Both types of vaccines are potentially
eligible for AMC funding. While the TPP should be structured to be equally relevant
to both vaccines based on the capsular polysaccharides and protein antigens, the
literature on the distribution of protein antigens is not yet well developed and
therefore, the capsular serotype distribution is a better parameter on which to set
health impact and effectiveness benchmarks for the TPP in the meantime.

The current “state of the art review” of the global and regional serotype distribution
of disease causing strains was published in 2000 by Hausdorff et al. However, the data
in that review are now mostly over 10 years old and there are key limitations to the
existing published analyses. In the interim substantial new data have become
available that make this the right time to conduct a new, comprehensive review of
data, and to use that data for determining the AMC TPP.

The specific objectives of the GSP included:

e To identify and collect all existing published and unpublished data with
information on serotypes of pneumococci causing invasive disease in children
less than five years of age, globally.

e To analyze the data collected to understand what variables impact the serotype
distribution

e To provide the TPP Expert Committee with an analysis and summary of the
serotype burden among young children globally and by region (by sub-region
if possible).

Report prepared by GAVI’s PneumoADIP 1
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Importance of the Anti-Interferon Capacity of Sendai Virus C Protein

for Pathogenicity in Mice"

Atsushi Kato,'* Katsuhiro Kiyotani,” Toru Kubota,! Tetsuya Yoshida,”
Masato Tashiro,! and Yoshiyuki Nagai®
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Graduate School of Biomedical Sciences, Hiroshima University, Hiroshima 734-8551,% and Center of Research Network for

Infectious Diseases, RIKEN, Tokyo 100-0006,> Japan
Received 22 November 2006/Accepted 2 January 2007

The Sendai virus (SeV) C protein blocks signal transduction of interferon (IFN), thereby counteracting the
antiviral actions of IFN. Using HeLa cell lines expressing truncated or mutated SeV C proteins, we found that
the C-terminal half has anti-IFN capacity, and that K'*'A, E*3*A, and R'**A substitutions in the C protein
eliminated this capacity. Here, we further created the mutant virus SeV Cm*, in which K'3'A, E'**K, and R'*L
substitutions in the C protein were introduced without changing the amino acid sequence of overlapped P, V,
and W proteins. SeV Cm* was found to lack anti-1IFN capacity, as expected. While the growth rate and final
yield of SeV Cm* were inferior to those of the wild-type SeV in IFN-responsive, STAT1-positive 2fTGH cells,
SeV Cm* grew equivalently to the wild-type SeV in IFN-nonresponsive, STAT1-deficient U3A cells. S¢V Cm*
was thus shown to maintain multiplication capacity, except that it Jacked anti-IFN capacity. Intranasally
inoculated SeV Cm* could propagate in the lungs of STAT1™/~ mice but was cleared from those of STAT1*/*
mice without propagation. It was found that the anti-IFN capacity of the SeV C protein was indispensable for
pathogenicity in mice. Conversely, the results show that the innate immunity contributed to elimination of SeV

in early stages of infection in the absence of anti-IFN capacity.

Sendai virus (SeV) belongs to the genus Respirovirus of the
subfamily Paramyxovirinae; it exclusively infects respiratory ep-
ithelial cells of rodents and causes fatal bronchopneumonia.
‘Experimental infection of mice with SeV is frequently used as
a model of viral pathogenesis of respiratory disease (25, 31,
37). SeV is an enveloped virus with a linear, nonsegmented,
negative-sense RNA genome of 15,384 nucleotides and contains
six genes in the order 3’-(leader)-N-P-M-F-HN-L-(trailer)-5’
on the genome. Monocistronic mRNAs are transcribed by the
viral RNA polymerase, which is composed of the L and P
proteins (17).

However, the P gene gives rise to multiple protein species by
a process known as RNA editing and by the use of an over-
lapping open reading frame. The P protein is translated from
the unedited mRNA, which is the exact copy of the P gene. The
V protein is translated from the edited mRNA, in which one
nontemplated G residue is cotranscriptionally inserted to the
editing position. Among transcripts from the # gene, one G is
inserted into approximately 20% of transcripts. Less frequently
(<5%), two G residues are inserted and the W protein is
synthesized (25). Therefore, the N-terminal 316 amino acids of
the P, V, and W proteins produced from the coding region
before the editing site are in common, and their C termini are
unique (38). The V protein is expressed by members of viruses
in the subfamily Paramyxovirinae, except for some viruses be-
longing to the genus Respirovirus. The unique C-terminal re-
gion of V proteins contains seven cysteine residues that are

* Corresponding author. Mailing address: Department of Virology
3, National Institute of Infectious Diseases, Gakuen 4-7-1, Musashi-
Murayama, Tokyo 208-0011, Japan. Phone: 81 42 561 0771, ext. 530.
Fax: 81 42 567 5631. E-mail: akato@nih.go.jp.

¥ Published ahead of print on 10 January 2007.
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highly conserved among paramyxoviruses, forms zinc finger-
like motifs, and binds Zn** (22, 39, 49, 56) and also binds one
of the intracellular RNA sensor molecules, MDAS (1, 59). The
W protein is potentially synthesized by viruses which produce
the V protein, according to the sequence database. The pres-
ence of the W protein has been identified only in SeV and
Nipah virus (38, 48).

The C protein is translated from the —1 reading frame
relative to the P, V, and W common frame of the respective
mRNAs. The C protein is expressed by viruses belonging to
three genera (Respirovines, Morbillivirus, and Henipavirus), but
is not expressed by viruses belonging to two genera (Rubula-
virus and Avulavirus) of the subfamily Paramyxovirinae (38).
The SeV P, V, and W proteins are initiated at the AUG codon
at position 104, whereas four initiation sites at positions 81,
114, 183, and 201 are used for translation of the SeV C pro-
teins, C’, C, Y1, and Y2, respectively (2). Among the initiation
sites of the C protein, the first is a non-AUG codon (ACG) (2,
16, 50). Translation of the C’, C, Y1, and Y2 proteins is
terminated at the same position, 725.

Interferon (IFN) antagonism of some paramyxoviruses is
known because preinfection or persistent infection of cells with
paramyxoviruses such as SeV or human parainfluenza virus
type 3 (hPIV3) enhances the growth of heterologous postin-
fecting IFN-sensitive viruses, such as Newcastle disease virus
(NDV) and vesicular stomatitis virus (VSV) (19, 40). Anti-IFN
capacity was recently shown to be associated with viral proteins
encoded by the P gene of the paramyxoviruses. The V proteins
of simian virus 3 (SV5) (4, 51), SV41 (45), mumps virus (35),
hPIV2 (45, 47), NDV (21, 48), and measles virus (46, 57)
counteract IFNs, whereas the C proteins of SeV and hPIV3
counteract IFNs (7, 12, 41). For Nipah virus, the V, W, C, and
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SARS-CoV spike protein-expressing recombinant vaccinia virus
efficiently induces neutralizing antibodies in rabbits
pre-immunized with vaccinia virus
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Abstract

A vaccine for severe acute respiratory syndrome (SARS) is being intensively pursued against its re-emergence. We generated a SARS
coronavirus (SARS-CoV) spike protein-expressing recombinant vaccinia virus (RVV-S) using highly attenuated strain LC16m8. Intradermal
administration of RVV-S into rabbits induced neutralizing (NT) antibodies against SARS-CoV 1 week after administration and the NT titer
reached 1:1000 after boost immunization with RVV-S. Significantly, NT antibodies against SARS-CoV were induced by administration of
RVV-S to rabbits that had been pre-immunized with LC16m8. RVV-S can induce NT antibodies against SARS-CoV despite the presence of
NT antibodies against VV. These results suggest that RVV-S may be a powerful SARS vaccine, including in patients previously immunized
with the smallpox vaccine.
© 2006 Elsevier Ltd. All rights reserved.

Keywords: SARS coronavirus; Recombinant vaccinia virus; LC16m8

1. Introduction

In November 2002, an influenza-like acute pneumonia
designated as severe acute respiratory syndrome (SARS)
by the World Health Organization, first emerged in China
and spread to 29 countries within a few months. By
July 2003, 8098 probable cases with 774 deaths were

* Corresponding author. Tel.: +81 3 4463 7589; fax: +81 3 3828 8945.
E-mail address: mkohara@rinshoken.or.jp (M. Kohara).

0264-410X/$ - see front matter © 2006 Elsevier Ltd. All rights reserved.
doi:10.1016/j.vaccine.2006.08.039

reported (www.cdc.gov/mmwr/mguide_sars.html). The etio-
logic agent of SARS was identified as a novel type of coro-
navirus (CoV) that was genetically distinct from previously
characterized members of the Coronaviridae family [1-3].
Like other coronaviruses, SARS-CoV is a positive stranded
RNA virus with an approximately 30kb genome encoding
non-structural proteins as well as structural proteins, includ-
ing spike, envelope, membrane and nucleocapsid. Spike pro-
tein is a type I transmembrane glycoprotein that mediates
binding to the host cell receptor using an amino-terminal S1
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Comparative Immune Responses of Patients with Chronic Pulmonary
Diseases during the 2-Year Period after Pneumococcal Vaccination”
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Antibody responses to a 23-valent pneumococcal vaccine for Streptococcus pneumoniae serotypes 6B, 14, 19F,
and 23F in 84 patients with chronic pulmonary diseases over a 2-year period after vaccination were examined
by using a third-generation enzyme-linked immunosorbent assay. Of these patients, 28 (31%) were low
responders who had developed increases of at least twofold in the levels of serotype-specific inmunoglobulin
G (IgG) in sera for none of the four serotypes at 1 month after vaccination. Although no specific clinical
features of low responders were evident, their prevaccination levels of IgG for all serotypes were higher than
those of responders. In responders, the levels of IgG specific for serotypes 14 and 23F in sera were greatly
increased 1 month after vaccination and those specific for serotypes 6B and 19F were moderately increased. In
contrast, no significant increases in the levels of IgG specific for serotypes 6B, 19F, and 23F in the low
responders during the same period were found, but the levels of IgG specific for serotype 14 did increase.
Although a rapid decline in the levels of IgG for all serotypes in responders between 1 month and 6 months
after vaccination was found, the levels of IgG specific for serotypes 14 and 23F in sera remained higher than
the prevaccination levels for at least 2 years after vaccination. These data suggest the need for the revaccination
of responders but not low responders among patients with chronic pulmonary diseases. Revaccination as early
as 3 years postvaccination is recommended for responders to increase the reduced levels of IgG in sera,

especially those specific for the weak vaccine antigens.

Streptococcus pneumoniae is an important cause of pneumo-
nia and serious invasive diseases in children and adults (4, 13,
14). The increased rate of drug-resistant pneumococci in re-
cent years emphasizes the need for preventing pneumococcal
infections by vaccination with the 23-valent pneumococcal
polysaccharide vaccine (PPV) (3, 16, 19, 28).

Patients with chronic pulmonary diseases, such as chronic
obstructive pulmonary diseases (COPD), are highly susceptible
to pneumonia or acute exacerbation caused by S. pneumoniae
(25). Since previous investigators reported the efficacy of PPV
for preventing invasive pneumococcal diseases in patients, in-
cluding those with chronic pulmonary diseases and other
chronic illnesses, PPV is recommended for these patients (8, 9,
26). The nature of the effects of PPV in preventing pneumonia
or acute exacerbation among patients with chronic pulmonary
diseases, however, remains controversial (1, 11, 27, 30).

Antibodies to pneumococcal capsular polysaccharide (PPS)
and complement provide protection against S. pneumoniae
strains with homologous or cross-reactive capsular serotypes

* Corresponding author. Mailing address: Department of Special
Pathogens, International Research Center for Infectious Diseases, Re-
search Institute for Microbial Diseases, Osaka University, 3-1 Yamad-
aoka, Suita 565-0871, Japan. Phone: 81-6-6879-4253. Fax: 81-6-6879-
4255. E-mail: oishik@biken.osaka-u.ac.jp.
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(18). Using a variety of methodologies, previous investigators
have reported the concentrations of PPS-specific immunoglob-
ulin G (IgG) in sera from patients with chronic pulmonary
diseases, including COPD (7, 11, 22, 29). No studies, however,
have examined the levels of serotype-specific IgG in sera from
patients with chronic pulmonary diseases by using the third-
generation enzyme-linked immunosorbent assay (ELISA) that
has recently been recommended by the World Health Organi-
zation (31).

Two previous studies reported a substantial proportion of
poor responders to PPV among elderly adults or patients with
COPD who were receiving steroid therapy (12, 21). However,
these studies failed to demonstrate the kinetics of the immune
responses of this group. In addition, antibody avidity is an
indicator of the strength with which an antibody binds to a
complex antigen, and high-avidity antibodies are superior to
low-avidity antibodies in terms of opsonophagocytic killing of
S. pneumonaie (2, 20). No previous studies have examined the
avidities of antibodies in sera from patients with chronic pul-
monary diseases before and after pneumococcal vaccination.

The objective of this study, therefore, was to examine the
concentrations of serotype-specific IgG and the avidity of IgG
in sera from patients with chronic pulmonary diseases by using
the third-generation ELISA before and after pneumococcal
vaccination. We also attempt to characterize a subset of low
responders among these patients and demonstrate the differ-
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Increased Rates of Intense Nasopharyngeal Bacterial
Colonization of Vletnamese Children with Radiological
Pneumonia
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AnNH, D.D., Huong, PL.T., Waranasg, K., Neuyet, N.T., ANH, N.T.H, Tui, N.T.,
Dung, N.T., PHUONG, D.M., TANIMURA, S., OHKUSA, Y., NAGATAKE, T., WATANABE, H. and
OisHl, K. Increased Rates of Intense Nasopharyngeal Bacterial Colonization of
Vietnamese Children with Radiological Pneumonia. Tohoku J. Exp. Med., 2007, 213 (2),
167-172 — Acute lower respiratory infection (ALRI), primarily pneumonia, is the lead-
ing cause of death in children under the age of five. Bacterial ALRI is preceded by
asymptomatic bacterial colonization. Bacterial colonization, therefore, may have an
important role in the development of pneumonia in children. This case-control study was
conducted in order to determine if intense bacterial colonization was increased in the naso-
pharynx of pediatric patients with ALRI. One hundred-sixty four pediatric patients with
ALRI and 70 healthy children < 5 years of age were enrolled in Hanoi, Vietnam between
2001 and 2002. Bacterial pathogens were isolated from nasopharyngeal secretions and
quantitatively cultured. Of 164 patients, 91 were diagnosed as having radiological pneu-
monia (PN group) and 73 as having acute bronchitis (AB group). Intense growth of any
bacterial pathogen (2 10° colony-forming units/ml) was highest in the PN group (49.4%),
followed by the AB group (28.8%), with healthy children having the lowest (17.1%).
Patients with intense bacterial growth were more likely to develop pneumonia, but not
acute bronchitis, than were patients with light or no bacterial growth. The results of this
case-control study suggest that the vertical spread of intense bacterial pathogens colonized
in the nasopharynx to the lower airway leads to bacterial pneumonia in children under the
age of five. ——— radiological pneumonia; children; bacterial colonization; Vietnam;
Streptococcus pneumoniae
© 2007 Tohoku University Medical Press
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Strain-Specific Pulmonary Defense Achieved after
Repeated Airway Immunizations with Non-Typeable
Haemophilus Influenzae in a Mouse Model
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Kovama, J., AHMED, K., ZHAo, J., Sarto, M., ONIZUKA, S., OMA, K., WATANARE, K.,
WataNaBE, H. and Oisui, K. Strain-Specific Pulmonary Defense Achieved after Repeated
Airway Immunizations with Non-Typeable Haemophilus Influenzae in a Mouse Model.
Tohoku J. Exp. Med., 2007, 211 (1), 63-74 — Strain-specific immune responses may
play a critical role in the acute exacerbation of chronic obstructive pulmonary disease
(COPD) caused by Haemophilus influenzae (NTHi), and the outer membrane protein P2 is
one of surface antigens of NTHi, which may contribute to the strain-specific protective
immunity. We examined whether repeated airway immunizations with killed-NTHi strains
bearing different P2 molecules were capable of inducing protective immunity against
homologous or heterologous strains in the lungs of a mouse model. Three different strains
of NTHi were used in this study. Three serial intratracheal (IT) immuizations of a single
strain or three different strains of NTHi led to the production of cross-reactive immuno-
globulins G and A in bronchoalveolar lavage fluids. Three serial IT immunizations with a
single strain enhanced the bacterial clearance of the homologous strain in the lungs, but no
enhancement of bacterial clearance was found with three serial IT immunizations of heter-
ologous strains. The enhancement in bacterial clearance, therefore, appears to be primarily
strain-specific. Enhanced bacterial clearance of a hetrologous strain was also found after
three serial IT immunizations of a single strain among two of the three strains employed
for bacterial challenge. These findings suggest that P2 molecules and surface antigens
other than P2 are involved in the development of pulmonary defense against NTHi in
mice. Our data may explain, in part, why patients with COPD experience recurrent NTHi
infections. ———— non-typeable Haemophilus influenzae; outer membrane protein P2;
pulmonary defense; chronic obstructive pulmonary disease; acute exacerbation
© 2007 Tohoku University Medical Press
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Lack of Efficacy of High-Dose Intravenous Immunoglobulin Treatment of Severe
Thrombocytopenia in Patients with Secondary Dengue Virus Infection

Efren M. Dimaano, Mariko Saito, Shoko Honda, Edna A. Miranda, Maria T. G. Alonzo, Myra D. Valerio,
Cynthia A. Mapua, Shingo Inoue, Atsushi Kumaori, Ronald Matias, Filipinas F. Natividad, and Kazunori Oishi*
Department of Internal Medicine and Virology, Institute of Tropical Medicine, Nagasaki University, Nagasaki, Japan; Department of
Disaster Prevention System, Faculty of Risk and Crisis Management, Chiba Institute of Science, Chiba, Japan; Laboratory for
Clinical Research on Infectious Diseases, International Research Center for Infectious Diseases, Research Institute for Microbial
Diseases, Osaka University, Osaka, Japan; Department of Blood Borne Diseases, San Lazaro Hospital, Manila, Research and
Biotechnology Division, St. Luke’s Medical Center, Quezon City, The Philippines

Abstract. Because most cases of secondary dengue virus infection are associated with an increased level of platelet-
associated IgG, a high dose of intravenous immunoglobulin (IVIG) may have an effect on the development of severe
thrombocytopenia in this disease. A randomized, controlled study was conducted with two treatment groups consisting
of a treatment (IVIG) group (n = 15) and a non-treatment (non-IVIG) group (n = 16) to determine whether a high
dose of IVIG is effective in hastening the recovery from thrombocytopenia in patients with secondary dengue virus
infection. No significant difference was found in the baseline demographic data between the two groups. No adverse
effect of IVIG was observed, but no effect in hastening the recovery of platelet counts was found in patients with
secondary dengue infections. The lack of efficacy of IVIG suggests that platelet clearance by macrophages through Fc

v receptors is not a primary mechanism in this disease.

INTRODUCTION

Dengue virus types 1-4 induce a wide spectrum of clinical
manifestations, including hemorrhagic manifestations associ-
ated with thrombocytopenia and increased vascular perme-
ability. Secondary infections, which are commonly observed
in dengue-endemic areas, are more likely to constitute a risk
factor for dengue hemorrhagic fever (DHF).! Although den-
gue virus-induced bone marrow suppression decreases plate-
let synthesis, an immune mechanism of thrombocytopenia re-
sulting in increased platelet destruction appears to be opera-
tive in patients with DHF.?? This disease is now highly
endemic in more than 100 tropical countries, and the number
of cases has increased dramatically during the past three de-
cades.>* More than 1,000 deaths occur annually due to DHF,
and no specific treatment is currently available.

The high frequency of elevated platelet-associated IgG
(PAIgG) in idiopathic thrombocytopenic purpura (ITP) sug-
gests that PAIgG is involved in the mechanisms of thrombo-
cytopenia.>® Platelets coated with IgG autoantibodies,
which form PAIgG, undergo accelerated clearance through
Fcy receptors that are expressed on tissue macrophages. In-
travenous immunoglobulin (IVIG) is currently a widely ac-
cepted treatment option for ITP. Therapeutic activity of IVIG
in the amelioration of ITP appears to involve the mechanism
of competitive inhibition of activating Fc vy receptors on ph-
agocytic macrophages in the mononuclear phagocytic system
by IVIG-sensitized erythrocytes.” Recent studies demon-
strated that the levels of PAIgG levels were inversely corre-
lated with platelet count in patients in the acute phase of
secondary dengue virus infections.®® An increased level of
PAIgG was observed in 73.8-80.8% of patients with second-
ary dengue virus infection. These data indicate that the for-
mation of PAIgG in patients with secondary dengue virus
infection may result in thrombocytopenia due either to plate-

* Address correspondence to K. Oishi, Laboratory for Clinical Re-
search on Infectious Diseases, International Research Center for In-
fectious Diseases, Research Institute for Microbial Diseases, Osaka
University, Japan. E-mail: oishik@biken.osaka-u.ac.jp
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let clearance by macrophages or to platelet lysis. This disease
can be classified as a dengue virus—induced ITP. It was hy-
pothesized, therefore, that Fc -y receptor blockade by a high
dose of IVIG might inhibit the development of severe throm-
bocytopenia caused by secondary dengue virus infection. A
previous case report had suggested this effect in a patient with
dengue fever (DF).'°

MATERIALS AND METHODS

Patients and study design. The present randomized, con-
trolled study was conducted to determine the efficacy of a
high dose of IVIG in hastening the recovery of platelets or
inhibiting the development of severe thrombocytopenia in
patients with secondary dengue virus infection. Thirty-six pa-
tients clinically suspected of being infected with dengue virus
who fulfilled the inclusion criteria were admitted and enrolled
in the study on the first day of admission (day 1) to San
Lazaro Hospital (Manila, The Philippines) between October
and November 2005. Dengue hemorrhagic fever was diag-
nosed according to World Health Organization (WHO) cri-
teria.!! There were two inclusion criteria for these patients: 1)
an acute phase of dengue illness (within 5 days after the onset
of illness) verified by the particle agglutination test for den-
gue IgM,'? and 2) severe thrombocytopenia (platelet count
between 20,000 nL and 80,000/p.L) without prominent mani-
festation of bleeding or shock. The exclusion criterion was a
present history of platelet transfusion either before or after
admission to the hospital. The study was reviewed and ap-
proved by the Bioethics Committees of San Lazaro Hospital
and St. Luke’s Medical Center. Parents or guardians of all
patients provided written informed consent.

Of the patients enrolled, 34 were confirmed to be infected
with the dengue virus infected on the basis of a positive result
by IgM-capture enzyme-linked immunosorbent assay or re-
verse transcription—polymerase chain reaction.'*'* Three pa-
tients were diagnosed as having primary infections, and 31
patients were diagnosed as having secondary infections by a
hemagglutination inhibition test.® Laboratory tests were con-
ducted at St. Luke’s Medical Center (Quezon City, The Phil-
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Possible Prevalence and Transmission of Acute Respiratory
Tract Infections Caused by Streptococcus pneumoniae and
Haemophilus influenzae among the Internally Displaced Per-
sons in Tsunami Disaster Evacuation Camps of
Sri Lanka
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Liang Qin?, Nobuyuki Nishikiori®, Wakana Saito', Mariko Saito', Kiwao Watanabe ',
Kazunori Oishi', Nihal Abeysinghe* and Osamu Kunii®

‘Abstract

Objective The objective of this prospective study was to investigate the status of acute respiratory tract in-
fections caused by Haemophilus influenzae and Streptococcus pneumoniae in tsunami disaster evacuation
camps.

Methods Nasopharyngeal swabs (NP) of 324 internally displaced persons (IDP) in 3 different tsunami dis-
aster evacuation camps of Sri Lanka were collected between March 18th and 20th, 2005, and analyzed for
MIC, B-lactamase production, serotypes, PCR and-pulsed-field gel electrophoresis (PFGE).

Results Many IDP had respiratory symptoms and the prevalence of cough and/or sputum was 84%, 70.5%
and 64.7% in the three camps. Twenty-one H. influenzae from 20 IDP and 25 S. prneumoniae from 22 IDP
were isolated from the NP. All H. influenzae isolates were nontypeable, and 5 were B-lactamase producing. .
Seventeen pneumococci were susceptible, 5 showed intermediate resistance and 3 were fully resistant to peni-
cillin G. Molecular analysis showed the 21 H. influenzae strains had 13 PFGE patterns and 25 pnetimococci
had 16 PFGE patterns. All 4 different PFGE patterns of H. influenzae strains were detected in a few IDP in
camps 1 and 3, and 5 different PFGE patterns of serotype 3, 22A, 9A, 10A and 11A pneumococci were de-
tected in a few IDP in camps 1 and 3. _

Conclusion Our data indicate acute respiratory tract infections caused by various types of H. influenzae and
S. pneumoniae appear to have been prevalent, some of which were potentially transmitted from person to
person in tsunami disaster evacuation camps.

Key words: Haemophilus influenzae, Streptococcus pneumoniae, tsunami, internally displaced persons, acute
respiratory tract infection, evacuation camp

(DOI: 10.2169/internalmedicine.46.0149)

southeast Asia and affected 12 countries. At least 310,000
Introduction people died, and many millions were left destitute (1). After

the tsunami, many people continued to live in evacuation

The tsunami that occurred on December 26th, 2004 struck camps in the affected countries for various periods of times.
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Mechanisms underlying glycosylation-mediated
loss of ecotropic receptor function in murine MDTF
cells and implications for receptor evolution
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A Mus dunni tail fibroblast (MDTF) cell line is highly resistant to infection by ecotropic Moloney
murine leukemia virus (Mo-MLV). The cationic amino acid transporter type 1 (CAT1) paralogues of

murine NIH 3T3 and MDTF cells (nCAT1 and dCAT1, respectively) contain two conserved
N-linked glycosylation sites in the third extracellular loop (ECL3, the putative Mo-MLV binding
site). Glycosylation of dCAT1 inhibits Mo-MLV infection, but that of mMCAT1 does not. Compared
with mCAT1, dCAT1 possesses an lle-to-Val substitution at position 214 and a Gly insertion
at position 236 in the ECL3. To determine the residues responsible for the loss of dCAT1
receptor function, mutants of mCAT1 were constructed. The mCAT1/insG receptor (with a Gly
residue inserted at mCAT1 position 236) had greatly reduced Mo-MLV receptor function
compared with mCAT1. Treatment of mCAT 1/insG-expressing cells with tunicamycin, an
N-linked glycosylation inhibitor, increased the transduction titre. In addition, the reduced
susceptibility to Mo-MLV observed with mCAT1/insG-expressing cells correlated with impaired

Received 7 September 2007

Accepted 10 September 2007 interactions.

binding of Mo-MLV. These results show that a single amino acid insertion confers mCAT1
receptor properties on dCAT1 and provide an important insight into the co-evolution of virus—host

INTRODUCTION

The entry of ecotropic murine leukemia virus (Eco-MLV)
into host cells is initiated by the interaction between the viral
envelope glycoprotein (Env) and its receptor, cationic
amino acid transporter type 1 (CAT1) (Albritton et al,
1989; Kim et al., 1991; Wang et al., 1991). The CAT1 protein
is a 14-transmembrane multi-spanning molecule comprised
of seven extracellular and six cytoplasmic loops with two
conserved N-linked glycosylation sites (Asn 223 and Asn
229). The third extracellular loop (ECL3) appears to be
critical for ecotropic retrovirus receptor function (Albritton
et al., 1989; Overbaugh et al, 2001; Sommerfelt, 1999; Tailor
et al., 2003). Previous studies have shown that the integrity
of the YGE?” motif in ECL3 is essential for MLV receptor
function (Albritton et al., 1993; Yoshimoto et al., 1993).

Susceptibility to Eco-MLV is restricted to murine and
certain rat cells. Glycosylated murine CAT1 paralogue

(mCAT1) receptors retain full Mo-MLV receptor function
(Kubo et al, 2002; Wang et al, 1996). Hamster CAT1
(hCAT1) orthologues fail to function as the Eco-MLV
receptor but can be rendered functional after treatment
with tunicamycin, an inhibitor of N-linked glycosylation
(Miller & Miller, 1992; Wilson & Eiden, 1991). In
addition, the rat CATI orthologue (rCAT1) and the Mus
dunni CAT1 paralogue (dCAT1) function poorly as Mo-
MLYV receptors due to glycosylation-dependent inhibition
(Eiden et al., 1993, 1994; Kubo et al, 2002; Tavoloni &
Rudenholz, 1997). The ECL3 of rCAT1 is 2 aa longer
than the ECL3 of mCAT! (due to deletion of the Lys
residue at position 222 and insertions of Ser, Pro and Leu
at positions 226-228 compared with mCAT1). We
previously reported that the extra amino acids in rCAT1
(compared with mCAT1) are associated with the inhibition
of Eco-MLYV infection by rCAT]1 glycosylation (Kubo et al.,
2004). '

0008-3430 © 2008 SGM  Printed in Great Britain
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Abstract

To compare the incidence of aseptic meningitis associated with symptomatic natural mumps infection and in mumps vaccine recipients,
we conducted a prospective comparative study. Consecutive samples of 1051 children with mumps were enrolled by 10 pediatricians and
21,465 vaccine recipients by 143 pediatric primary care practitioners, from January 1, 2000 to January 1, 2003. Parents used a daily diary to
record symptoms during the period of illness (15 days) or 30-day period following immunization. Mumps infection was confirmed by virus
isolation and/or detection of mumps virus genome in salivary and CSF samples. The incidence of aseptic meningitis was 13/1051 (1.24%)
in patients with symptomatic natural mumps infection and was estimated to be 0.7-1.1% of overall infection in considering asymptomatic
infection, and 10/21,465 (0.05%) in vaccine recipients. Although aseptic meningitis is a clear side effect of the mumps vaccine, the incidence
is considerably lower than among those with symptomatic natural infection. Qur results provide an informative data for consideration to
resume mumps vaccine as a part of routine immunization schedule for Japanese children.
© 2006 Elsevier Ltd. All rights reserved.

Keywords: Aseptic meningitis; Mumps vaccine; Natural mumps

1. Introduction

Epidemic parotitis is a common infantile infectious dis-
ease caused by the mumps virus belonging to the paramyx-
oviridae RNA virus; mumps virus is also a well known

Abbreviations: MMR, Measles-Mumps-Rubella; RT-PCR, reverse
transcription-polymerase chain reaction; CSF, cerebrospinal fluid; SAGPJ,
Society of Ambulatory and General Pediatrics of Japan; CPE, cytopathic
effect; P, phosphoprotein; HN, hemagglutinin-neuraminidase protein; CI,
confidence interval

* Correspondence to: Nagai Pediatric Clinic, 2-20 Akane-cho, Takamatsu,
Kagawa 760-0002, Japan. Tel.: +81 87 862 2920; fax: +81 87 863 4321.
E-mail address: t-nagai@mail.netwave.or.jp (T. Nagai).

0264-410X/$ — see front matter © 2006 Elsevier Ltd. All rights reserved.
doi:10.1016/j.vaccine.2005.11.068

cause of aseptic meningitis in children [1,2]. Live attenu-
ated Measles-Mumps-Rubella (MMR) vaccine is approved in
most countries, with effective immunization reducing annual
outbreaks of mumps, and vaccine-associated aseptic menin-
gitis is not a matter of concern [3,4]. In Japan, MMR vaccine
was licensed in December 1988 and recommended for infants
as a part of their basic immunization. Because of unex-
pectedly high incidence of aseptic meningitis caused by the
mumps vaccine component, MMR vaccine was discontinued
in 1993 [5,6]. Since then, monovalent measles and rubella
vaccines have been recommended for children over 1 year of
age, but mumps monovalent vaccine has been optional. Con-
sequently, we have experienced annual outbreaks of mumps
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M. HFUWFP I 20 bDRS

DNA V2 F idE o7 HLOHRETEHELT
i, TANAORRBEHEE 32— F ¥ 38(E
BEREALY, TAINARFOEBICSLELEE
ERE RO BERHRE 77X FRL oY A
WARY ¥ —IcflARAAR, ZEEEMBERICA
NpZLickh, BEEHETYA VAR ZESE
LBHOMaREICRR LY, Migstichdss,
BYMR T I TEROOTRRIZZ Z THEHMBL,
FBARTTANVADERET 2 2 iz, Hiatks
B, LI CTL BEEFELL T, REICEK
E, WMEBERNLY, SELNES % EOR LN
HiLvbh T3, @, EESEKICERL
7-: DNA 7 7 F v 2 57k ETHARICES T 3,
BEFORRSNEDLEEDOREVBLZIN TS

* BETIEREET e —

(T819-0005 BT AKX AL 1-5-54)
TEL 092-883-7161 FAX 092-883-7163

RET 2 FoDT7Y 2yt (FaEiEmA)
ELTRATZAI =Y 0LAY KBTIV S =
LR VLTI = L)Y BERINTE,
Z0iEd, BHREOMBEERE (CWS), A4
7 INYRTFF (MDP), 8=, YRY—
Ly, AZ2F7LYy, aLI XUy B YTy
b, Bir—7 7280, BOEBROTI Y
FBREHBRICHIEZI R TWVWS, X7 F7L V28D
MF59 DERDERMD A —H—THE->TW 3,
Haemophylus influenzae type b LR RIRED 7 7
F IIRIES RO B TR IC R 508, Th
12 T MBI EDUR 2 O TS RIS L THRE
FERAOBE, Lo T, BERFXF VA FP
BEAEOMNMELR FOMOBEE (3 + ) TEH)
LBEEIETHSRICL RBEEEN 2 H O TER
ftdhs, Znoid&EAR (conjugate) 775~
LiiEns,
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SR (i PREEQ&A L s

HAEATREREZHEOLN TR WLHRBEADT 2 F
—HATEA XTI ZAOEEL—

BT

Chiaki Miyazaki

BAKFETIF A —H =130 10 &F/l, 8o
THV 7 F v OFELEDTE, —F, boE

TI3EE MMR 7 7 > DEA LEBLK, B

HENHA LN L OBENBII->TE:, FRIC
BATRITTICHAREATH 22, /AR
AENTuEREOT IF 2 HT,

By A NA, HERE thAo—<i2it
REBLTZETI7FViFARICEL, o7y
FREEY 75 ORASMELI NI b DD,
bLARHBEINAEbDTH 3B,

HEBENDLO T 7F 2V ZA L CEA2 L 2
I ETBEE, BAOBKER (bL I, HEL
7- HERDOBIERT) ST R A E SR G E i 5s
HAEHE (PMDA : LT, Lo cvrsy
DEKRABRER L LH, RABEDO7 P94 X
ERIT1IHE~3HAREERLL, 2087 -4
ZELOTERPHFZLT, B TRBOREE
BoH2T o+ TH, BRCHATZHESIIE
KBk oz, #BNF— 7 OMBAHFEICD
WTOEMEIIHETR Y,

W, 77 Fr2EUHFROEKRABRDERIC
DWTIZE L WE¥ (good clinical practice : GCP)
BRISNTEY, FHLBRASI X, 7,
BETRFHEBEOEMERL L TERHI N
ITEERIIEVD, el ertwyrdvi3s
B EEBEEL LV EERS LSS RV EVIH
Eodh, EHMERLORBL NIV ERE
NDEABRKSEDSS v, 72, EHBRIBHE

Y EETIATEE e Y —
(7819-0005 #EMATFEX AT 1-5-54)
TEL 092-883-7161 FAX 092-883-7163

& BERKREBIIFY

R 17 & SRRl T REE T2 F D

MMR (8 A) BARR% (MERIER)

MMRV R)* (Gigd)

O27J714IL23R FERIE (7 WREASE)

127014 (BAB)|aLS

B AR % EhEO—=19L%

BF7zx #0O) BIEARE (4 M, 4 MESE)
BF72 (G

Hid» & EINBLERT % R38 L BN TORELE 2B -
TELEENERLOD Y, BRI 2 ETHER
DRFEA—A—DHFEH OB E B8 > 72,

RED» S AR E TOMBAMPEVLZ b2 F X
BRIk > T3, BRBBRLHEBSEDOTMS,
BEHT 2R 0BBEYUAZEEOABOTRE,
BRI 4 2EPEEOM LV ER & BEY
BlEZR(LTWE—ATHAH), E727F v DH
RICOWTERRT 528, FHRHEzEsRBIN-
"2

7V FVDORR

1. MMR 77 FY

1989 4F 4 A% & 1993 4 4 H £ TD 4 £/,
ERE 4 8 (Hi—#k L 3EOEME) O MMR 772
FrBEHEN, LY TRATIFY (LI —
BRICE TN G 10k 2 EEHEA DS R
THEHM L7, 208, (LIPFIkEA L 7 H8o
MMR I ® (R ZIEFICRILIC{ WEwbinT
WBRAYTATZF 2 Jeryl Lymn &2 E&EH T3 Y
7F V) ZHRICEHATRL, REEED 7 5
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S T ‘%Bﬁ&EQ&A, A T S T

7 7 F VEFEDERE

=BTe*

Chiaki Miyazaki

|. 99F RROERE

1. TU9F U RROFIR

9, NRELZERAMEEBOBK, &%, &
BiAofss, FHAiERE, BRaBBiLrrEz,
V0 F URROBRMEH EHE I »EBHEKT B,
—EB—-REETH 2 (HrVRPEOMBFR L
Migw), EENEEICK S, BERERLD L,
MERBHNTESL (ZERYLL) BEICIRER
DY =4y MIPHETH D, KRE, HKE, BEZ,
RYFhEBITHE, UL, HEERE
PRITESDVANARBREDE S I, RUE
BETH>TOHREGOENE L, »offyisk
MO ALBVIREICIE, BERE2HE5D 5,
RHEDY A 7K DAATHESTONS,
HEOBRRBICH > TIIER - FIE- A H=X
LEZDOBEHAA =X LEWHEL, £V 7 F >,
g7 7+, bXVAFREDTIFDE
OB, ¥—4%y MCT2HFOEIR, HE5E
BOBERZ ENBKRE NG,

2. DU9FVELTOFM

7 7 F v OBREFHEIIA  ERINBEDR
B ((3RIE) BHBIRTH 2, RARERET
BENERIET 2 2 LOEELESLDH RV
DT, BT FNEE - BYEHEER P R
o LAZHEZEL, L FOBEKGHAEZELSZ
ElTe B, 55 3 HEEREERT b BEHR T A
B3I LREZTROVOT, Hiko LREBEICH

* EEHESRE RS —

(7819-0005 T FEX 8T 1-5-54)
TEL 092-883-7161 FAX 092-883-7163

flids% INBBEINIFILEAETDH B, HiEHIEL
Hich, YRV Y VRIGD X ) i AlfatkfgED
ERZHZCTBZ L FNCH D, BADEBH
DFY 7 F v OBEKRFBRETCRETA~BEIAZS
R LT 2 EERARTENE L B0 it
fTbNBZEBMATER,

. 29F0R%

1., ET7U9FOMHE

£ 7 F ROBFICIE, FE, BE, KE,
Ly TR, EE L OBABERE EL OEER
MIPREBRINZ OTRABELT, ERIHLT
B[WEKRE O ZHEN—RNTH B, EESERL
EH A L TEESIb (BRCX CHET 3)
PRERZHE (BRTHIIC(W) 2832L
bHB, 77 ZT7IANRIRE FDOEEE (K
RETANVAR) CPlTIELZM BE) ORERE
(BEEFBEETH 3) THhH, BCG I3 o RKE
NEZ2EHSREELTHEELLD D TH B,

$RBHETIE, A v 7N UyFET I F 0
FIANARG IFDEHIC, FEHKRIC, F—
Fy L EVWHERERELRET 2 B8EF2H
HEbHE T reassortant 7 4 WV AERERT B4
b3 (1),

FELEREREL RTINS, B
M3 e PO L D+ R R END
b, PORIRIGHHFEGHE (tolerable) DRHINE
Ranz, LT, BERZIECEL OEYICH
T5RERME, 77 v 79 A e EOEYENT
BY—A-EEIN, ROEBICAwon?,
BE TIIMER & U 7 F kOB EELS %
LT, BHOBFLEE L »EHEINEALTY
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