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of Vaccine-Preventable Diseases
(NESVPD)
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NESVPD

® Originally started in1962

Target diseases:

Pol iomyel itiS (seroprevatence, pathogens)

Influenza seroprevatence, pathogens)

Japanese encephalitis seroprevatence o humans and pigs)
Measles (Seroprevalence)

Rubella (Seroprevalence)

Pertussis (Seroprevalence)

Di phthe ria (Seroprevalence)

Tetanus seroprevatence)

® Annually (depending on target diseases)

® To understand the actual situation of herd immunity or
prevalence of pathogens, promoting effective management
of immunization program

® Conducted by the Infectious Diseases Control Division,
Ministry of Health, Labour and Welfare, Japan supported by
prefectural health authorities and NIID
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Antibody positives (%)

Sample collection for measles-seroprevalence survey in 2008

Measles

23 prefectures
n=7,013

Age distribution of measles PA antibody positives in Japan, 2008

-~ National Epidemiclogical Survelllance of Vaccine-Preventable Diseases, 2008 — .,
P 9 A single-dose schedule: 12 months — 90 months
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Weekly cases per sentinel from 14 week, 1999 to 31t week, 2007
Data from NESID, Japan

2006 June
Introduction of the two-dose measles vaccination schedule

2000 2001 2002 2003 2004 2005 2006

Measles cases (<15 yrs)
reported from pediatric sentinels
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One year before primary

schoot entrance
{5-6 years old)
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0.2
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1999 1 2000 t2001 7 2(}02 ! 5003 178 12005 1 2006 ' 2007 Year

Adults measles cases (215 yrs)
reported from sentinel hospitals

1 year children

Casez; 1 sentinel chinie

IASR Vol. 28 (No.331) September 2007

Cumulative measles cases by age and vaccinated status in 2008 (n=11,005)
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{ Examination by parti'
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Dec 28, 2007
1897 1998 1899 2000 2001 2002 2003 2004 2005

Special guidance for measles
by Ministry of Health, Labour and Welfare, Japan 12:50]

Supplementary immunization for 5 years targeting at
teenagers (2008-2012) B

(3 cohort) at 1st grade age of junior high school (7th graders)
(4" cohort) at 3rd grade age of high school (12th greders)

1997 1998 1899 2000 2001 2002 2003 2004 2005 2006 2007 2008-2009 2010 20112012

1250k

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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Birth

MCV (MR) immunization coverage

Routine
accination
programs

12-23
months
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graders

1 2&\
graders
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The number of reported measles cases by week (2008-2012)

Rubella

457 cases

550
otet

Age and sex distribution of rubella Hi antibody positive Cumulative rubella cases by week

(HI titer: 28) in 2011 (2009~2013.23w)
Number of Cases
12000
197 2013 e 20135 0 = 10,102
i
90 - 10000 P e Q0124 0w 23R
g 80 W S S ‘ 10,102 i 0414 = 378
% 70 - \______/ (79/1 million) it 20104 n = 87
2 8000 o 200848 nx (47—
'g 60 -
3 50 -
S 40 - 8000
2 30 -
2 20 - --Female -e-Male 2000
2012
10
N T T T -1 000 e
°3 fhghevrsed” LT 2009-2011
AgeGroup ° 1 3 5 7 9 1 13 15 17 19 21 23 25 7 WM 333\5373941&3454_7#95‘{53‘
week
Examination by hemagglutination inhibition (Hl) test/n=2824(F), 2445{M} W%ﬁ%@
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Number of patients

Rubella patients reported in 2013 (1-22w) in Japan

1-dose vaccination || Individual

to children vaccination to
(12~90mounths) male and female
Jjunior high school

students
W at hospital
~dose- i I < 5 No routine
€ vaccination V¥ ” vacctination
400 1 Catch-up
Male

300 111 2 31 4

SRR |-

Group

400 - vaccination to
i female junior
igg high school Female
| students
n=2181
100 - 8
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Age

Historical transition of vaccination strategies for rubella
control in Japan

> 1977 - 1984
Group immunization for female junior-high school students
at school

» 1995 - 2006
Immunization to chiidren (boys and girls) at 12-90 months
+ Individual immunization for male and female junior-high
school students at hospitals

» 2006 — present
Two-dose schedule of MR combined vaccines
(1st cohort) 1 year children
(2nd cohort) One year before primary school entrance

> 2008 - 2012
Supplementary immunization for 5 years targeting at ages (teens)
(3" cohort) at 1st grade age of junior high school
(4" cohort) at 3rd grade age of high school

Summary

National surveillances for seroprevalence to Mealses
and Rubella are conducted regularly in Japan.

The data collected from this program are useful to
indicate susceptible groups and should be used to
promote effective management of immunization
program.
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une /HQ, Geneva Surveillance system for rubella and CRS in Japan

CRS surveillance in Japan

Yoshio Mori
Department of Virology Ili,
National Institute of Infectious Diseases, Japan

Public support for health checkup of pregnant women

Tickets for health checkups

1. Basic health checkups

* Blood testing
including that for anti-Rubelia
TR cermarn ant bc»dy

2. Medical checkups

S
S

hrwer,
! AR PR 42 EAD X
R 455K AL KT,

i e e ey *  Biopsy for cervical cancer

¢ Ultrasonography

*  Testing for group B
Streptococcus

*  Testing for chamydia infection
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Algorithm for evaluation of pregnant women with rubella in Japan Cumulative rubella cases by week

(2009~2013.23w)
Number of Cases
12000
2013 e JABE 0= 10,102
&
10006 e Q01248 n s 2,392
10'102 v ZO114E ri = 378
. (79/1 mnlhon) i ZOAOSE = 87
2256 Hi<16
e —— 8000 el QOORIE = TAT
. Hiretest.
~BigMtest . > o
1 8000
<16 32-128 ¥
Constant H titer and [gM 4-fold raise of HI titer or
l;ilegaﬁve R “1gM positive - 5 4000 2012
o
2000
2009-2011
SIS T e om 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53
week
e
Based on Clinical guidelines for abstetrical practice in fapan (2011) ﬁﬂ ﬂ
by the Japan Society of Obsterics and y and the Japan iation of Ol icians and i m

Number of reported CRS cases (1999~2013.5)
Age and sex distribution of rubella patients (2013.1-22w) :
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Weekly rubella and CRS cases (2012.1-2013.22) Summary
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Number of rubella cases
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EmCRS ’ ) * 11 infants with CRS were reported between Jan.
—rubella 4 2 2012 and Jun 2013 in Japan.
-3 ;:."’:
o
2 g * The majority of rubella patients in the present
13 epidemic are 20-40’s men and 20’s women,
H! 1o leading to concern about increase of CRS cases.
1 11 21 31 41 51 8 18 28 38 48
‘ 2012 I 2013 ’
Week/Year Nationalwide Rubella Epidemic — Japan, 2013. MMWR 62(23), 2013
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Improving survival of Vero/hSLAM

in the deep-freezing

Plans for a novel cell line for isolation of MV
and RV

Yoshio Mori, K. Komase, M. Takeda
Department of Virology lil,
National Institute of Infectious Diseases, Japan
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Vero/hSLAM cells at 24 hours after thawing

1x106 cells at $60mm dish

Vero/hSLAM cells

| ® Established by Dr. Yanagi’s group
{Ono et al, J. Virol., 2001)

® Stably express human SLAM, which is one
of cellular receptors for wild type MV

® Useful for isolation of wild type MV
® Also available for isolation of RV

® Distributed to all over the world

® [ow recovery from freeze stocking

.~ ® Regulated by CITES

Method for establishment of Vero/hSLAM cells

hSLAM gene- Neomycin resistance gene-
expressing plasmid expressing plasmid

NV

Vero cells \

moderate recovery Selection with G418
from freezing and cloning

Vero/hSLAM cells

Highest expression of hSLAM
unfortunately low recovery
from freezing
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Phocine distemper virus (PDV) Canine b‘istemper virus (CDV) Peste-des-petits—rummants w'fus (PPRV)‘
" . . S ¢

To improve survival of Vero/hSLAM cells
from deep-freezing

g Paramyxoviridae
Cetacean morbii

®Optimize methods for freezing and thawing
(eg, cell density during freezing and plating just after
thawing)

® Re-establishment of a new cell line based on high Weases virus
expression of hSLAM and high recovery rate from ’
deep-freezing

Rinderpest virus

Measles virus . Peste-des-petits-ruminants virus (PPRV) . Canine distemper virus (CDV)
‘; : " -~

|
i
{

Rinderpest virus

Qiu W et al. (2011) Emerg Infect Dis 17:1541-3.
Sun Z et al. (2010) Vet Microbiol 141.374-8.
Sakai K et al. (2013} J Virol 87:1105-14.

Cetacean morbillivirus virus

Qiu W et al. (2011)

GenUS' MOfbilliVirUS Emerg Infect Dis 17:1541-3.
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Monkey {(Macaca) SLAM works as a receptor for MV and CDV

CDV-monkey CDV-dog

MV (IC323-EGFP)

Vero/
Human
SLAM

Vero/
Monkey
SLAM

RK-13 rabbit cell line is highly susceptible to RV

Structural Subgenomic RNA
Proteins (SP)  harboring RFP in
exchange for SP

100000.0 -

16000.0 -

1000.0

FFU/mL

Single infection

particle of RV 100.0

i0.0

RK13 Vero BHK

RK-13 Vero BHK
(Rabbit) (AGM) (Hamster)

Convention on International Trade in
Endangered Species of Wild Fauna and
Flora (CITES)

® Vero cells were originally established in 1962
from Kidney cells of African green monkey,
which was a species listed on Appendix Il of
CITES.

® Formal procedures are required for

African Green Monkey . ) .
(Cholorocebus aethiops) international transportation of Vero cells.

Summary

® Vero/hSLAM cell line holds some problems.

Low survival from deep-freezing
CITES

® Establishment of a novel cell line for isolation of MV
and RV are planned.

Human SLAM or monkey SLAM?
Vero or RK-13 cells?
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Functional Constraints on the
Measles H Protein Prevent Escape
from Neutralization

National Institute of Infectious Diseases
Dept. of Virclogy il
Katsuhiro Komase
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24 genotypes of MV

MVsOsaka.JPN/21.08/1
Hiinois USA/50.98 v amagata.JPN/7.0413

D7 MViYamagat JPN/12.09

D6 D8
Manchester. UNK30.
New Jersey. USA/B4/1 Vicl na A 5/12.99

E Vicloria AUS/BX5 Montieal CANRY D4
D1
MVs/Madrid. SPE/94 SSPE  pisto UNKs74 \ MVSTTokyo JPNI8.07

C2 Erlangen DEU/S0 E Goelingenngyy71 Johannebiig MVirYamagata. JPNI7.07
C2 Maryland.USATT D2

Banakok.THARY1 D5

Wv!)saka C JPN732.88
C1 Tokyo.JPNBAIK 2pporo. PN/ 19.01
) PalauBLAISY MWOkmawa JPN/3.D3
B2 Livvevite GABIBA D5
B3 Ibadan NERDT/ wilghisa
B3 New York.USA/94 Exnswn WU 3
B YeoundeCAEN2.83 Hinols. USA/B9/§
MVifOsaka C.IPN/39.87
MViOsals C.JPN/16.98/1

MVIOKi LJPNI31.01
G3 GreskiNONT0? e

G2 Amsterdam.NET/43.97
(G} Berkeley.USA/B3
Hungh.CHNG37  HY
" MViOkinawa.JPN/14,03
H2 Beiiing.CHN/94/1 qu‘l:'y’:'é_ PNB101
MVe/Osaka.JPN/I1.08

Measles virus

Nonsegmented negative-strand RNA genome ~ 16 kb
3 5

H protein — &

F protein

Antibody selection

mADbs used in the present study
epitope

mAb
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Generation of neutralizing targets (recombinant MVs)

Reverse genetics system to engineer MV

T7 RNA poly

- Expression plasmid

= N, P, L proteins, and virus genome

= RNP complex

— Viral proteins

Recombinant MV

Takeda et al. (2000) JVi

Measles virus receptors

Nectin4
%y (Epithelial cells)

S~

SLAM

(Immune cells)

Luciferase-based quantitative neutralization assay

A (vaccine) |
B3

1l
D3

iv
D4 nectind

S

D5 v O
o8

vi SLAM Quantification of luciferase activity
) by microplate luminometer
H1 vii

8 genotypes X 6 epitopes X 2 cell lines 96 combinations

{H protein) (mAbs) (Receptors) (neutralizations)




Neutralization titers of 96 combinations Epitopes |, vi and vii are conserved effective neutralizing epitopes

gL

SLAM-mediated infection SLAM-mediated infection
| { epitope e : | | epitope
IgG 1 mg/ml i 19G 1 mg/m!
10231
10231
20462
10231
20462
| 20462
| Doae2
Nectind-mediated infection Nectind-mediated infection
epitope : epitope
1gG 1 mg/ml - 1gG 1 mg/ml
27631 0 0
27631 0 070
27631 04 070
27631 0 070
27631 046 4
27631 0 4
27631 ) 070
13815 0 4
Epitopes Il is an effective neutralizing epitope, but not conserved. Epitopes iv and v are less important epitopes.

SLAM-mediated infection SLAM-mediated infection

{ | epitope | | epitope
1gG 1 mg/mi 19G 1 mg/mi

L2214
11070
22141
22141
11070
44281
11070
22144

Nectind-mediated infection » Nectin4-mediated infection
epitope epitope
1gG 1 mg/mi 1gG 1 mg/ml

27631
27631

27631

27631

27631

27631 | 162977
27631
13815 62977

27631 v 11070
27631 77 . | 11070,
27631 1070

27631 ‘ . 11070
27631 1 . . 22144
27631 <z L 2214
27631 197, : 11070
13815 | 494 75 221414,
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Epitopes |, vi and vii are conserved among these 8 genotypes
SLAM-mediated infection

| epitope

igG 1 mg/ml

Nectind-mediated infection

epitope

1gG 1 mg/ml

27631
27631
27631
27631
27631
27631
27631
13815

Epitope vii (conserved epitope)

Arg533 (vii)

Tyr543 (vii)
Asp505 (vii)

With SLAM Without SLAM

Hashiguchi T et al. (2011) Nat Struct Mol Biol. 18:135-41.

| 20462

20462
120462 |

SLAM+  Nectind+
B95a cells  11-18 cells

Parental virus

R533A

Y543S
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Summary of the conserved epitope vii

» Receptor-interacting residues themselves
constitute an important neutralizing epitope.

» Consequently, MV became incapable of utilizing
either SLAM or nectin4, when it possessed an
escape mutation on the epitope.

Arg533 {vii)

Tyr543 (vi)

Epitopes 1, vi and vii are conserved effective neutralizing epitopes

SLAM-mediated infection
| { epitope
IgG 1 mg/mi

Nectind-mediated infection

epitope
IgG 1 mg/mi
0 O
0 070
04 0
0
04 A
0 070
0 4

27631682977 1023111070

102310 11070

11070

ND

*Img/miofig. **Very low (titers were not determined)

Antibody 5000 11000025000/} 5060-10600

&
10231, 211070
62

10231 111070

ND 11070

*tmg/ml of lg. **Very low (titers were not determined)

Antibody 25000 10000:25000 s‘aooltbuoo

Serum
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Comparison of neutralizing titers by mAbs and vaccinees’ serum

Vaccinees

10231511070

102314.:11070

11079

» MVs are neutralized by vaccinees’ serum,

even at the cost of reduced affinity for one of
the receptors or lower replication capacity.

» MV does not undergo a major antigenic drift,
and global measles elimination is

biologically feasible with currently used MV
vaccines.

Antibody
Serum
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Escape mutations from 2F4

Mutation Neutralization titer

epitope
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