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1 Radial Diffusion Assay AMP MEC

spore

L or

37°C overnight culture
1/10 3h shake pre culture

Punch the 3mm hole
Apply 5uL AMPs
Incubate 37°C 3h

Overlay the gel
37°C overnight

Measure the diameter
under microscope to
determine MEC.



1 Antimicrobial peptides used in this study

AMP name

Peptide sequence

Conformational type

swine Protegrin-1 (18a.a.)

RGGRLCYCRRRFCVCVGR

Two-disulfide bridged
(beta sheet)

swine PR-39 (39 a.a.)

RRRPRPPYLPRPRPPPFFPPRLPPRIPPGFPPRFPPRFP

Linear proline rich

swine PMAP36 (36 a.a.) GRFRRLRKKTRKRLKKIGKVLKWIPPIVGSIPLGC Alpha helix
cow BMAP27 (27a.a.) GRFKRFRKKFKKLFKKLSPVIPLLHL Alpha helix
sheep SMAP29 (29a.a.) RGLRRLGRKIAHGVKKYGPTVLRIIRIA Alpha helix
human LL-37 (37a.a.) LLGDFFRKSKEKIGKEFKRIVQRIKDFLRNLVPRTES Alpha helix
mouse CRAMP (33a.a.) GLLRKGGEKIGEKLKKIGQKIKNFFQKLVPQPE Alpha helix
dog K9CATH (38a.a.) RLKELITTGGQKIGEKIRRIGQRIKDFFKNLQPREEKS Alpha helix




2 AMP
MEC

34F2

Animal AMPs MEC (minimum effective concentration) test
for B. anthracis vegetative and spore

(uMm)

vegetative spore
swine Protegrin-1 15 <0.75
(B sheet) ' '
swine PR-39

12.5 >25

{Extended sheet)
swine PMAP36 (a-helical) 3.0 6.25
cow BMAP27 {a-helical) 6.95 6.95
sheep SMAP2S {a-helical) 15 15
human LL-37 {a-helical) 6.25 6.25
mouse CRAMP {a-helical) 5 55
dog K9CATH(a-helical) 6.25 595




3 AMP Davis MEC

Swine different conformational AMPs MEC for B. anthracis capsule +/- cells

capsule- capsule+

Davis Davis
swine Protegrin-1 <0.75 <0.75 (UMm)
swine PR-39 15 3

swine PMAP36 0.75 0.75
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Coxiella burnetii (PATRIC)

Nine Mile Phase |, Montana,
82552 o403 Tick, 1935 unknown  complete  1,995281bp  TIGR
Henzerling, Italy,
33747 | peaazy human blood, 1945 Acute complete  2,016427bp  TIGR
Dugway, Utah, JGraigVenter
32972 gj108-111 Rodents blood, 1958  UTKnOWn  complete  21587586p
Oregon, RM Lab
77120 KQl54 Human heart valve, Endocarditis complete  2,063,100bp  /integrated
1976 Genomics, Inc
Nova Scotia, RMLab
10955 GQ212 Human heart valve, Endocarditis complete  2,008,870bp /integrated
1981 Genomics, Inc
Montana,
107188  MSU Goat Q177 Goat cotyledon, (Abortion) WGS TIGR
1980
Central Africa,
129292 (Q321,RSA334 Human blood, 1949 Acute WGS TIGR
Germany,
243852 cb109 human cardiac valve WGS URMITE
de novo
Number of contigs  N50 (bp} N9O (bp) Max (bp) total (bp)
Nine—-Mile 11 NIID 42 99 504 25343 230631 1,945,950
TK-1 NIID 67 98,0486 18039 198 250 1,956,580

SNP

Nine—Mile NIID TK-1 NID

RSA 493 112 209
Nine—Mile NIID 229




CbukK_Q154

Dugway_5J108_111

CbuG_Q212
RSA_331
pQpH1D R H
RSA_493 O
TK-1_NIID O
Nine-Mile_NIID x

* pQpH1MIEEERFIOEREL. 99%
SNP
Coxiella burnetii CbuG Q212  reference SNP
Total SNPs: 10,947 SNPs

N | ne- M ||e (N | | D) [L7s000 |350000 |s2s000 [z00000 (875000 |1050000 |1225000 |1400000 1575000 |1750000 1925000

RSA493

275000 (350000 |525000 |700000 |87s000 [L0s0000 |1225000 |1400000 (1575000 (1750000 |1925000

TK-1(NIID}

N ine- M 1 |e ( N | | D) ls02500 leosoo0  [so7z00 07400 ls11500 le13800 ls15000 |s18200 lez0400 [s22600 lezas00 le27000 lez2200 ls31400 le33600 |

_ [-om3 [ —
RSA 493 -

TK-1 (NIID) =g e eyttt

~Nine-Mile NI'ID ~




Coccidioides LAMP

BSL3
Coccidioides immitis, C.posadasii Histoplasma
capsulatum
DNA
DNA
LAMP
DNA
Histoplasma capsulatum  BSL2
HIV
Cryptococcus gattii
BSL3

Coccidioides imnitis




BSL3

LAMP

Loop-Mediated Isothermal Amplification

B.
LAMP
PCR Coi9-1
M
4 LAMP
loop LAVMP
PrimerExplorer
http://primerexplorer.jp
LAMP Loopamp DNA
Loopamp
200 ul PCR
63
C. Immitis
Coccidioides posadasii H.
capsulatum  DNA
Aspergillus
fumigatus AfS35 DNA
uv
DNA

LAMP

3 LAMP A,B,C
10 ng C. immitis C.
posadasii DNA LAMP
1
FSAT—Ew A B C

Af Cp Ci dw AfCp Ci dw Af Cp Ci dw PC

60 min
Yy
1.

LAMP

Af: Aspergillus fumigatus, Cp: Coccidioides

posadasii, Ci: Coccidioides immitis, dw: distilled

water, PC:
A 1
2
B
1 2
C 1 2
DNA
DNA
B C
loop
2 loop
B-L1,B-L2,C-L1, C-L2  LAMP
2



FIIY—Ev B-L1 B-L2 C-L1 C-L2 pC
Af Cp Ci dw Af Cp Ci dw Af Cp Ci dwAf Cp Ci dw

30 min

100 min
vV VYWY

2. loop

Af:  Aspergillus fumigatus, Cp:

Coccidioides posadasii, Ci: Coccidioides immitis,

dw: distilled water, PC:

LAMP-Toop
30 B-L1
B-L2 100
C-L1
C-L2
posadasii DNA 10
C-L1 C-L2
LAMP
30 Mb
100 fg 30
LAMP
M
DNA LAMP
4 LAMP-loop
1 5
H. capsulutum DNA
3

ng 10 265 126 0692 0.7 0862 0.354

3 LAM

PC:
LAMP

1
LAMP
DNA
LAMP
E.

LAMP

P

PCR

DNA



Umeyama T, Ohno H, Minamoto F, Takagi
T, Tanamachi C, Tanabe K, Kaneko Y,
Yamagoe S, Kishi K, Fujii T, Takemura

Miyazaki Y.
epidemiology of

H, Watanabe H,
Determination of
isolated

clinically Cryptococcus

neoformans strains iIn Japan by

multilocus sequence typing. Jpn J
Infect Dis. 2013, 66(1):51-5.

Mihara T, Ilzumikawa K, Kakeya H,
Ngamskulrungroj P, Umeyama T, Takazono
T, Tashiro M, Nakamura S, Imamura Y,
Miyazaki T, Ohno H, Yamamoto Y,
Yanagihara K, Miyazaki Y, Kohno S.
Multilocus

sequence  typing of

Cryptococcus neoformans in non-HIV
associated cryptococcosis in Nagasaki,
Japan. Med Mycol. 51:252-260, 2013.

Okubo Y, Wakayama M, Ohno H, Yamamoto
S, Tochigi N, Tanabe K, Kaneko Y,
Yamagoe S, Umeyama T, Shinozaki M,
Nemoto T, Nakayama H, Sasai D,
Ishiwatari T, Shimodaira K, Yamamoto Y,
Shibuya K.

Kamei K, Miyazaki Y,

Histopathological study of murine
pulmonary cryptococcosis induced by

Cryptococcus gattii and Cryptococcus

neoformans. Jpn J Infect Dis.
66:216-221, 2013.
Okubo Y, Tochigi N, Wakayama M,

Shinozaki M, Nakayama H, Ishiwatari T,

Shimodaira K, Nemoto T, Ohno H, Kaneko

5.

Y, Makimura K, Uchida K, Miyazaki Y,
Yamaguchi  H,  Shibuya K.  How
Histopathology Can Contribute to an
Understanding of Defense Mechanisms
against Cryptococci . Mediators
Inflamm. 2013:465319, 2013.

Ohno H, Tanabe K, Umeyama T, Kaneko Y,
Yamagoe S, Miyazaki Y. Application of
nested PCR  for diagnosis of
histoplasmosis. J Infect Chemother.

19:999-1003, 2013.

1
2:274-278, 2013.
, . Cryptococcus gattii
- up to date-.
. 29 S-1:1144-1151, 2013.

. 53:1191-1193,
2013.

Kamei K, Watanabe A, Yaguchi T, Muraosa
Y, Toyotome T, Ohno H, Miyazaki Y.
Epidemiology of imported mycoses in
Japan-its past and the present status.
28th  International Congress of
Chemotherapy and Infection. June 5-8,

2013.
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/glanders /melioidosis

Burkholderia pseudomallei

B. pseudomallei, B. mallei

isothermal amplification)

Burkholderia
B. mallei
CDC B
B. pseudomallei

Burkholderia mallei,

B. pseudomallel

B. pseudomallel

LAMP (Loop-mediated

B. mallet LAMP

B. pseudomallei LAMP




LAMP LAMP

B. pseudomallei, B. mallei

B. mallei
B. mallei LAMP
Burkholderia B. pseudomallei
B. cepacia
A.
Burkholderia
B. pseudomallei  B. mallei
B.
B. pseudomallei, B. mallei
(LAMP )
B. pseudomallel
LAMP B.
LAMP pseudomallei
BPSS0122 B.
LAMP mallei LAMP
BMAAOQ749

( hemagglutinin domain-containing protein )
LAMP
67
60 30

LAMP (Journal of
Clinical Microbiology, Feb. 2008.
P568-573. Chantratita N. et al.)
Multiplex PCR (Journal of Clinical
Microbiology, 2011. P814-821. Vol.49,




No0.3, Ho et al.)

B. pseudomallei, B. mallei, B.
thailandensis

SDS-PAGE

B. cepacia

B. thailandensis, B. cepacia
B. pseudomallel

Burkholderia

B. pseudomallei

B. malle

C.
B. pseudomallei, B. mallel
(LAMP )
B. pseudomalle
4
LAMP Multiplex PCR LAMP
4 B.
pseudomallei 3
LAMP Multiplex PCR

B. pseudomallei

B. pseudomallei
B. pseudomallei
B. pseudomallei
B. pseudomallei 3
LAMP
LAMP
30

B. pseudomallei

B. mallei, B. thailandensis, B.

cepacia wholecell lysate SDS-PAGE

B. pseudomallei

Burkholderia

B. pseudomallei

cepacia

B. pseudomallei



B. pseudomallei  B. mallei
14 B. mallei
Burkholderia
Burkholderia
D.
B. pseudomallei, B. mallei LAMP
LAMP
B. pseudomallel
B. pseudomallei
LAMP LAMP
B. mallei
B. mallei
B. mallei
B. mallei
LAMP B.

mallei

B. mallei
B. mallei
Burkholderia
B.
pseudomallei  B. cepacia

(Diagnostic Microbiology and Infectious
Diseases 59 (2007),277-281)

B. pseudomallei
B. cepacia
(Journal of
Medical Microbiology(2012),61, 1483
-1484)



B. pseudomallei

B. cepacia

B. pseudomallei  B. cepacia
B. mallei

Burkholderia

B. pseudomallei, B. mallei

LAMP

pseudomallei, B. mallei
LAMP

B. pseudomallei  LAMP

LAMP 30
B. mallei

LAMP

Bulkholderia

1)

Vol .49, No.6, 443-448 2011

Y oung Japanese women after traveling to
Southeast Asia; Ohno H, OgataY, Suguro H,
Yokota S, Watanabe A, Kamei K, Yamagoe S,
Ishida-Okawara A, Kaneko Y, Horino A,
Yamane K, Tsuji T, Nagata N, Hasegawa H,
Arakawa, Sata T, Miyazaki Y. Intern Med.
2010; 49 (5): 491-5.
2.

LAMP Burkholderia
pseudomallei  Burkholderia mallei

86 2013 3






Next-generation DNA sequencer: NGS WHO

(Metagenomic Pathogen

Identification pipeline for Clinical specimen: MePIC) Web
SNPs
Global core-Genome SNPs Analysis (GCcoGSA) Bacillus anthracis
Web A
GCoGSA
NGS
NGS — MePIC — MEGAN A

GcoGSA



WHO

(Metagenomic Pathogen ldentification pipeline

for Clinical specimen: MePIC)

MePIC

-3, 4 Web

https://mepic.niid.go.jp/cgi-bin/mepic2/index.cqi

Metagenomic Pathogen Ildentification

pipeline for Clinical specimen: MePIC

interface

(I'1lumina)

MiSeq

Target read files:

Reads trimming:

Screening:

bwa mapping

Reads classification:
megaBLAST

E-value
Web

MePIC Megablast

MEGAN (MEtaGenome

i Analyzer
MiSeq
http://ab.inf.uni-tuebingen.de/software/megan/)




SNPs

MePIC - MEGAN

SNPs Global core genome

SNP analysis for Bacillus anthracis (GCoGSA-BA)

GCoGSA-BA

Bacillus cereus group
Lethal factor (LF),
Edema factor (EF), Protective antigen (PA)

/K
WHO

NGS — MePIC — MEGAN — GcoGSA

MePIC, Metagenomic Pathogen
Identification for  Clinical  Specimens.
Fumihiko Takeuchi, Tsuyoshi Sekizuka,
Akifumi  Yamashita, Yumiko Ogasawara,
Katsumi Mizuta, and Makoto Kuroda. Jpn. J.
Infect. Dis., 2014, 67 (1): 62-65.
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MePIC, Metagenomic pathogen identification for clinical specimens

https:/mepic.niid.go.jp/cgi-bin/mepic2/index.cgi
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Welcome to MePIC v2.0 (£, BEELOMBEIHELL)

Please login to start

User ID: Password: sssssssss R

First visit? Please register account.
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to MePIC manual

(Metagenomic Pathogen ldentification pipeline for Clinical specimen: MePIC)
NGS Web



Log out
M\:J : MePIC V20 MePIC Manual B o %% EEOCLE
p!" s > »
ID: show | [ === history --1%] » / {
Project name project
Select file(s) to upload MiSeq GS junior

(Only fastq.gz or .sff files, up to 2GBytes in total are acceptable.) ‘ P~
BER.. 77 LEBRENTNE Eh. -
ER.. 77 LIERENT N E LA, <

~ Quality trimming and adaptor removal
Trimming params

5' trim length 5
Trim lower than this g-value 1=>0 =) DE[N)— F‘ iﬁﬁ .
Quality threshold —~_ A - BREERA
for fastg-mcf.pl
Minimum remaining
sequence length

50

Sl Lo b hERFI % BB
Database for subtraction Homo sapiens (Human) "2 ( L Sy '7 AD ig ﬁ :EJ Cl| ﬁg)

¥ Homology search / read mapping

Search method megabiast B megablastiiF®E 1= &k HLBEIIDES

Database nt =]
E-value 1le-10%]
Gap 1%}
Filter 7] = . .
Nt M AR T—2 (.ixt) 2 O—F

— MEGANVS (Fa—EVHUXE) OV FTHETS

Default Exec

MePIC NGS i)
ii) iii) megablast

»seq

B == ™00
- £ R A :
Bo 5| gk = - ERESD A
e TR ppr—s LA
£85I T—4 B251 ) 4 4nid
l 54
WEELHOBRERZ X, 48 = _ )/’
ERESIT— 5 X—Z(nt, nr)ISH L _—__—::—_—_%q | G2
TBLASTZAT S FHETLLY, === \
L, BROEMEHSOERE, — —
Fastq reads Ref genome

fi#=REL 5| D mapping

SNPs ( SNPs )



GcoGSA BA

Global core Genome SNP Analysis for Bacillus anthracis M |Seq
Project name:
Input your sequence reads (Only fastq.gz up to 2GBytes in total are acceptable.)

Sl Kame Hoad Tha1 Faad fle 2 { & M. ifiE IRERASLE
1 [(®iR..) 7L RRENTLESA, | BH. ) T rFLFRREATUELA, |
A e e | = > F &

(WA ) 77 Ly RRENTUR LA, (AR ) 77 FAHRRINTOR A ; »

B |[(BR.. ) 2rsirBRENTIE A, [[RE. | T 7 AASRRENTUERR. | 5 y / &
] [(#r-) Z7fismRanTvres. [(BR.) 77 FisERS AT RA. & -
F-[ |._{ AR | FrLHRRENTOESA. K A | F 7 AISRASRTNEE A, |
= Send an e-mail after finished analyzing.
Mail address:
(Send | Change number of samples (5 &)

Reference genome: Bacillus anthracis str. 'Ames Ancestor’ chromosome, complete genome. (gil50196305IrefING_007530.2)
Phylogenetic tree of the original data set.

Traditional tree shape
Newick formatied data

MEGA formatted data
SNP allere table (compressed 13MBytes) SNPHIFED TF—H'E

Mapping status
Strain Rawreads  After Trimming Mapping

SEsequence 7631281 4926853 (64.6%) 4896388 (64.2%)
S5sequence 6850274 4814255 (70.3%) 4775247 (69.7%)

Mapped region
Sequence or region Whole length Mapped bp (%) (depth >=5)

55 sequence 56 sequence
gil50196805ireliNC_007530.21 5227419 4914301 (34.0%) 4827010 (92.3%)
gil20520075IgbIAE011180.1 181677 163651 (30.1%) 161558 (88.9%)
gil50118566igbIAEC17335.31 94830 84018 (88.6%) 81130 (85.6%)
lethal lactor (AED11180 148357-151786) 2429 1885 (76.8%) 1767 (72.7%)
edema factor (AE011180 122608-125010) 2402 1946 (81.0%) 2187 (91.0%)
protective antigen (AE011180 143779-146073) 2294 2225 (97.0%) 2161 (94.2%)
Number of SNPs used: 636038 / 657183 (96.8%)
Download SNP data in tabular formal. (8.8 MByies)
P o . LMY e
phylogenetic lree in PDF format. (9.3 KByies)
MePIC - MEGAN
SNPs Global core genome SNP analysis for Bacillus anthracis

(GCOGSA-BA)

Bacillus cereus group
Lethal factor (LF), Edema factor (EF), Protective antigen (PA)



Ilumina .fastq £#EFEY — F

1985, Okayama, bovine

1991, Miyagi, bovine
unknown, Shizuoka, unknown
1983, Miyagi, bovine

* De novo assembly
+ RNAfinding

16S-rRNA phylogeny T
Species identification ﬁhmot:kwu:::u i

0 1970, Mie, Bovine

1982, Shizuoka, swine
1982, Okinawa, swing

GcoGSA :

Global core Genome SNPs Analysis

1956, Okinawa, unknown
USAB153

GcoGSA-BA ((REHE. LI AH) /
“YP(RXME)

-FT(BFRBE Type A, B) ey,
-CR(EZ>T3.V79F7)

-BPM(EREH) O | (35250
-CB(FRY)XRH)

EEEEEEREESRTS

nc‘iul F halarense subsg. Nalamnas
SEHLU 54 Typa AlY
WYB3418 F. lismrarisis wiup. tutwrensi | Typs A1

i T T—
FSCO22 (Ebina)  (bsavint japonica, Type )




in situ hybridization AT-tailing

in situ hybridization-AT tailing

in situ
in situ
1)
a
in situ SFTS
SFTS
(
)
in situ in situ b
hybridization-AT tailing ISH-AT ISH-AT
ISH-AT L M 1
AS
SFTSV 5
MERS CoV CoV NP Env
SFTSV
1 RNA
RNA AS

FFPE

MERS-CoV

MRNA



MERS-CoV 1
RNA AS
RNA mRNA S
2)
a) SFTSV SFTSV
Vero SFTSV 6 24 48
iP Gell
mock ISH-AT
SFTSV
SFTSV FFPE
SFTSV
b) MERS-CoV
MERS-CoV
mock ISH-AT
MERS-CoV
¢) FFPE RNA
RT-PCR SFTSV-RNA
SFTSV ISH-AT
S M L
ISH-AT
S 3 NP
Sense S 5-CTTGGCC

CAGATGGGGTYCCCAGCAGAGCTGC

TGAGGTTG-(AT)10 AS

5-CAACCTCAGCAGCTCTGCTGGG

RACCCCATCTGGGCCAAG-(AT)10
Tm 89.15 GC% 62.5%

SFTSV Vero SFTS
RNA mRNA
6 24
SFTSV-mRNA
48 SFTSV-RNA
24
SFTS SFTSV
SFTSV ( 2 )
SFTSV-RNA
SFTSV-RNA  SFTSV
NP
SFTSV
105/
Sense
RNA
mRNA
MERS-CoV Vero
ISH-AT AT NP
Env 1 AS

5-GAGCTCGGGGCGATTAT
GTGAAGAGGAACTGAATCGCGCG-(AT), -
3> 5-GCGCAGGGGTAGAATTGGCATT
AAGAGGTACACCCTGCCC-(AT);0-3’



ISH-AT 2

mixture Vero
RNA ISH-AT
AS
S
SFTS
SFTSV
ISH-AT
SFTSV
ISH-AT
ISH-AT mRNA
MERS
MERS-CoV
FFPE
ISH-AT
ISH-AT

ISH-AT

1.

1. Asano S, Mori K, Yamazaki K, Sata T,
Kurata A, Sato Y, Odajima H, Akaike Y,
Wakasa H, Kojima M. Necrotizing
lymphadenitis (NEL) is a systemic disease
characterized by blastic transformation of
CD8+ cells and apoptosis of CD4+ cells.
Virchows Arch 464, 95-103, 2014

2. Takahashi T, Maeda K, Suzuki T, Ishido A,
Shigeoka T, Tominaga T, Kamei T, Honda M,
Ninomiya D, Sakai T, Senba T, Kaneyuki S
Sakaguchi S, Satoh A, Hosokawa T, Kawabe Y,
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T, Katayama Y, Miyahara M, [juin M, Doi K,
Okuda M, Umeki K, Saito T, Fukushima K,
Nakajima K, Yoshikawa T, Tani H, Fukushi S,
Fukuma A, Ogata M, Shimojima M, Nakajima
N, Nagata N, Katano H, Fukumoto H, Sato Y,
Hasegawa H, Yamagishi T, Oishi K, Kurane I,
Morikawa S, Saijo M: The first identification
and retrospective study of severe fever with
thrombocytopenia syndrome in Japan. J Infect
Dis. 2013.



3. Kuribayashi S, Sakoda Y, Kawasaki T,
Tanaka T, Yamamoto N, Okamatsu M, Isoda N,
Tsuda Y, Sunden Y, Umemura T, Nakajima N,
Hasegawa H, Kida Excessive cytokine response
to rapid proliferation of highly pathogenic
avian influenza viruses leads to fatal systemic
capillary leakage in chikens. PLos One. 9,8(7),
2013.

4. Nakajima N, Van Tin N, Sato Y, Thach HN,
Katano H, Diep PH, Kumasaka T, Thuy NT,
Hasegawa H, San LT, Kawachi S, Liem NT,
Suzuki K, Sata T. Pathological study of archival
lung tissues from five fatal cases of avian
HS5NI1 influenza in Vietham  Mod Pathol.26,

357-369, 2013

1)

1) NakajimaN SatoY KatanoH Kawachi
K Suzuki K LiemNT SataT Hasegawa

of ARDS

influenza

H Pathological study

complicated by virus
infection Option for the Control
of Influenza VIII September 4-10,

2013. CapeTown

2)
1. -
in Situ RNA o 124
2013 5
2.
in situ
102
( )2013 6
3.

4.

102 (
)2013 6
102
( )2013 6
Naeem Asif

Saffold virus(SAFY)

156
2013
PCR
18
(  )2013 10
1 61
2013 11
11
61

2013 11



9. Naeem Asif

Saffold virus

61
2013 11
10.

SFTS
61
2013 11
11.

B2
61
2013 11



Robert Koch

23~25

BSL3, BSL2

3
1 3

Robert Koch

23

External Quality Assurance Scheme in EM
Virus Diagnostics (EQA-EMYV)

Gelderblom

EQA-EMV

EQA-EMV
Robert Koch
1994
Robert Koch
100
25 26

2-25

Robert Koch

0.02%

Hans




C.
EQA-EMV
23
200 ~250 pul
4
300
2
(pH 7) 2
JEM-1400
CCD
(
)
Robert Koch
(
EQA-EMV
6
5

EQA-EMV24 25

EQA-EMV24

50

50

3 EQA-EMV 18
1

100

(Schmallenberg virus, Mimivirus
)

Orthopoxvirus Paramyxovirus

EQA-EMV



Robert Koch

3-4

Robert Koch

EQA-EMV

Takahashi T, Maeda K, Suzuki T, Ishido A,
Shigeoka T, Tominaga T, Kamei T, Honda M,
Ninomiya D, Sakai T, Senba T, Kaneyuki S,
Sakaguchi S, Satoh A, Hosokawa T, Kawabe Y,
Kurihara S, Izumikawa K, Kohno S, Azuma T,
Suemori K, Yasukawa M, Mizutani T, Omatsu
T, Katayama Y, Miyahara M, Ijuin M, Doi K,
Okuda M, Umeki K, Saito T, Fukushima K,
Nakajima K, Yoshikawa T, Tani H, Fukushi S,
Fukuma A, Ogata M, Shimojima M, Nakajima
N, Nagata N, Katano H, Fukumoto H, Sato Y,
Hasegawa H, Yamagishi T, Oishi K, Kurane I,
Morikawa S, Saijo M. The First Identification
and Retrospective Study of Severe Fever With
Thrombocytopenia Syndrome in Japan. J

Infect Dis. 2013. Advance access on line



(RKI)

EQA-EMV 24-26
EQA-EMV24 EQA-EMV 25 EQA-EMV 26
RKI 23 9 21 24 10 29 25 11 28
23 10 17 24 12 7 26 1 22
RKI 24 1 26 25 3 14
6 250 pl 6 200 pl 6 200 pl
1 * 2
2.5% 2% 2%
0.02 % 0.02 % 0.02 %
1
Herpesvirus Calicivirus * Paramyxovirus
(Murid herpesvirus 2) (Murine norovirus S99) (Sendai virus)
Mimivirus Orthopoxvirus Mimivirus
(Acanthameba polyphaga mimivirus) (Vaccinia virus VR1536) (Acanthameba polyphaga mimivirus)
Flavivirus * Coronavirus * Orthopoxvirus
(Tick-borne encephalitis virus) (Cavally virus) (Vaccinia virus VR1536)
Paramyxovirus Birunavirus Orthomyxovirus
(Mumps virus) (Infectious pancreatic necrosis virus) (Influenzavirus A/ H2N2)
Bunyavirus Bunyavirus Rotavirus
(Gluleako virus) (Schmallenberg virus) (Rotavirus A)
Orthopoxvirus Paramyxovirus Herpesvirus
(Vaccinia virus) (Bovine parainfluenza virus) (Human cytomegalovirus)
5/6 83%, 5/56 * 100% 6/6 100%, 4/4 * 100% 6/6 100%
3 Flavivirus 5 3
4 (2014 2 1 )
103 /29 105 /29
( 82 / 79.6% 78 / 74.3%
100 5 115(18.3 ) 4 © 20 (25.6%)
6 9 (10.9%) n = 82 6 16 (7.7%) n="78
67.1% 68.6%
*
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Bacillus anthracis

Ricinus communis

30 kDa
32 kDa

20- 30 pg/kg T, WA THI 4 -8 BefE], &0

CDC
Btx A CT
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Q1.What is the differential diagnosis?

A. PVL S.
aureus
CCHF

SARS

Q2.What is the confirmed diagnosis?
A. Leptospira
interrogans

03.Do the patients pose an infectious
hazard?
A.

Q4.Was this a deliberate attack?
A.

Select
agent

05.How would you treat and manage these

patients?
A. Doxycycline, ceftriaxone

0157

PCR 0157
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BSL3

Q1.How will your laboratory investigate
this disease?
A.
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VT VT
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Q2.What advice would you give to the
embassies involved?
A.

Q3.What is the risk to the other
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Public Health
England

GHSAG UNKNOWN PATHOGEN EXERCISE SCENARIO 1

Details and Travel History

Three special forces recruits on exercise in the North Vietnamese border area have reported to their
medical centre with fever and bleeding 1 week after returning from exercise. Their exercise involved
jungle and river patrols. As part of the exercise, they have been living wild eating bushmeat and
sleeping in the open. They have had contact with a number of indigenous groups and animals in the
jungle, including monkeys and bats.

Clinical Details

The index case was a 29 year old female, previously exceptionally fit and active. She presented on
14/9/13 to her general practitioner (family doctor) unwell with fever, rigors & myalgia, but was
reassured and sent home. On 19/9/13 she was much worse and admitted to the local hospital with
shortness of breath & pleuritic chest pain. She was initially started on treatment for severe
community acquired pneumonia with co-amoxiclav (amoxicillin-clavulanate) and clarithromycin.
That night her condition deteriorated with a large pulmonary haemorrhage and she was transferred
to intensive care. Her Chest X-ray at that point is shown below. Haematology and clinical chemistry
results at her admission to intensive care are in the table below.

Her two companions developed fever 2 and 3 days respectively after her presentation, and are both
stable under observation in hospital.

|

GHDU 20/2/2013@ 12.001R



Test Normal range Results
Haemoglobin 13.5-18.0 g/dL 12.1
White cell count | 3.2-11.0 x10°/L 3.6
Neutrophils 1.9-7.7 x10°/L 2.4
Lymphocytes 1.3-3.5x10°/L 0.4
Platelets 120-400 x10°/L 52
INR 0.8-1.2 1.1
APTT 30-45s 36
Urea 3.6-5.0mmol/L 4.6
Creatinine 70-130umol/L 82
ALT 5-351U/L 32
ALP 30-3001U/L 37
Bilirubin 3-17umol/L 15
Albumin 35-50g/L 32
CRP 0-10 mg/L 212
!
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Public Health
England

GHSAG UNKNOWN PATHOGEN EXERCISE SCENARIO 2

Details and History

Two foreign diplomats, a 35 year old woman and a 55 year old man, who attended a conference in a
major Western city on dual use technology are admitted to a local hospital with a 1 day history of
abdominal pain and loose stools. One has seen fresh blood in his stools.

Clinical Details for Male Patient

Chest X ray was normal, vital signs are:
Temperature 37.2°C

Blood pressure 100/60

Heart rate 90

Respiratory rate 25

0, saturation 98%

Haematology and clinical chemistry results at admission are given in the table below.

Test Normal range Results
Haemoglobin 13.5-18.0g/dL 15.8
Haematocrit 42-45% 47%
Platelets 120-400 x 10° /L 120
White cell count 3.2-11.0x 10° /L 9.0 (70% neutrophils)
Liver function tests:

AST 5-35 IU/L 45

ALT 5-35 IU/L 50

ALP 30-150 1U/L 50
Bilirubin 3-17umol/L 30
Urine electrolytes:

Na 135-145 mmol/L 140

K 3.5-5 mmol/L 5

Urea 2.5-6.7mmol/L 8
Creatinine 70-150umol/L 110
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Samples

Three samples have been provided:

Sample 1 EDTA blood (plasma) 1ml
Sample 2 Urine 1ml
Sample 3 Stool 1ml

Additional Questions (to diagnostic result)

How will your laboratory investigate this disease?

What advice would you give to the embassies involved?
What is the risk to the other conference participants?
What is the risk to the city population?

A o

How will you forensically investigate the perpetrators or otherwise of this outbreak?

Results of Unknown Pathogen Exercise
Scenario 1

Summary of Scenario 1
v’ Condition of specimens could be affected by the delayed delivery

4-Nov (Mon): Scenario 1 samples was dispatched
8-Nov (Fri): Arrived at DHL/Tokyo
13-Nov 0Ned); NID_‘receivd package

R ot

Dry ice completely
evaporated, and
8 specimens were stored
& at room temperature!

GHSAG Unknown Pathogen Workshop, Dec. 2013, London
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