VSV a— R84 T&HR L\f:"féfiﬂﬁm’cﬁiyl\lup
AR R R DB o

Preparation of VSV-JUNYV pseudotype Neutralization test

transfection O JUN-GP expression plasmid

£\

VSV-JUNV pseudotype
(1,000 FFU / well)

293T cells

|

JUN-GP

seed virus (VSV/AG/GFP/*G) Neutralization reaction
inoculation (37°C lhr)

inoculation
cocoeteee  Vero cells

Production of VSV-JUNV pseudotype Number of infected cells

BRICE HEREMmMB (FILELF U HME)
BEN L DIKRE

INSTERUTE

VSVY 21— R4 A TERWN RS 2 bkl 0' NI
e

authentic | alternative PRNT titer
Sample 4
Neg control 20 <80

5 100 4
160 200
640 400 3.5 Pl
1280 1500 8 /
= .
320 <80 %3
CeTI2Ne 160 300 2 /
]
owisd0t 160 1500 %25 - hd
. #18401 2560 10000 /
#51172 80 <80 2 £ n
#23139 160 200 y= é,? 0&33 543 103
#76482 1280 1600 1.5 . - . :
2 5
#34600 1280 1800 L5 2 28 3 3.5 4
Junin virus
476916 320 1000
#34657 10000 2000
#52718 40000 4000 Comparison of authentic NT and alternative NT
(Scatter diagram)
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[F signal of recombinant NP Ags ® ”UWD

'NIID

HABOMIL INSTIUTE DF

f51)  Sensitivity and specificity of IF method
using EBO-rNP expressing Hela cells

IF positive  Negative

EBO-patient” s sera 14 0
Non-EBO-patient’ s sera 1 51

Sensitivity; 100%
Specificity; 98%
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DTS

|gG-ELISA using recombinant
arenavirus-NP

Purification of arenavirus NP

IgG-ELISA

getection by ABTS

HRP conjugate second
antibody

Patient serum
2=
wn

Q
S a5

Junin

Arenavirus NP (100ng/well)

s
%)
»
a
7

Expression and purification of
Lassa, Junin, and other arenavirus NP by
recombinant baculoviruses

f511) Comparison of 1gG-ELISA using
authentic Junin Ags and rec NP

Viral rAg (log10) EL ’ SA t | ter
Sample Ag .
Neg control Neg <100
m— *
Neg <100 o5
400 200
400 400 4 hd yd
b~ * *
1600 | 12800 & /
1600 400 £ 3.5 ’
400 | 3200 2 /
6400 | 12800 g 3 P
6400 51200 -% * *
g 25
#51172 400 800 2 / . R
23139 Neg <100 )
476482 5400 | 6400 y= L - 0257
g
434600 1600 200 15
£76916 1600 6400 1.5 2 2.5 3 3.5 4
#34657 ND 400 authentic antigen (tog10)
#52718 ND 1600 .
Comparison of rAG-based IgG- ELISA and
ELISA titer Authentic IgG-ELISA (scatter diagram)
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CCHF patient in China in 2001

' 3
Laboratory test for the CCHF-patient 2001 JL}I&&D

Days from onset 1 5 9

(Days)

RT-PCR (nested) + - -

Ag-capture ELISA 0.38 0.01 0.00

(OD )

IgG-ELISA (1:100) 0.08 0.94 1.88

(OD,g5) (1:400) 0.03 0.49 0.97

lgM-capture ELISA

(OD0s) (1:100) 0.00 269 271
(1:400) 0.02 267 271
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HAILADBEE
A LR
‘RT-PCR
HRERHELISA

RAEOBRH (f;EZH)
IgGHLED LR DREE
(R EEER)
igMELIE DR H

ZETEDEED

N

mm’

BEL
BRI RE YA ELISA IF NT Ag detection PCR LAMP
GBSt 7 LEUF M | Argentine Junin NP NP/GP | VSV-pseudo NP (RT-PCR)
RUETH MR Bolivia Machupo (NP) NP/GP | (VSV-pseudo) NP (RT-PCR)
AREXTSWMMEE  |Venezuela Guanarito (NP) NP/GP | (VSV-psendo) NP (RT-PCR)
TSUAMMBR Bzl Sabia (NP) NP/GP  |(VSV-pseudo) NP (RT-PCR)
RE Bolivii Chapare (NP) NP/GP | (VSV-pseudo) NP (RT-PCR)
Sk w7 IUH Lassa NP NP/GP__| VSVepseudo NP RT-PCR
b Zambia Lujo (NP) NP/GP | (VSV-pscudo) NP (RT-PCR)
TARZHM DRCAZ Zaire ebola NP/ GP NP/GP | VSV-pseudo NP RT-PCR
Sudan Sudan ebola NP/GP NP NP RT-PCR
Uganda Bundibugyo ebola (NP) (NP) P) (RT-PCR)
Céte dTvoire Cote dvoire ebola | NP/ GP NP NP RT-PCR
Philippines Reston ebola NP/GP | NP/GP | VSV-pseudo NP RT-PCR
Angola, Uganda, Take Victoria
—LTNTH Keniya, DRC Marburg NP NP VSV-pseudo NP RT-PCR LAMP
SIS NABRRE Malasia, Pakistan ‘Nipah NPMIG (VSV-pseudo) RT-PCR
N B L ABREE R B E2S Sin Nombre NP dNP-ELISA RT-PCR
ES Andes NP dNP-ELISA RT-PCR
VSV-pseudo,
YIRS —8k FIVh, PE Rift valley fever NP, virus virus virus NP (RT-PCR)
FOLT=TE FIUNTOT Chikungunya virus (IgM) RT-PCR
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BELHE DAL ARESE

BRIEDYA LAY MmEEE Jﬁ@@

HE-FEOIAILRIZEDTAILREH M B
- HEOBRHMATLTIMILAIZEDD A I AN ME (F 27 - 872008 / Lujo

virus )
- FREOFHRTLFTIAIRIZEDE K E ME (FRYE 72007, Chapare virus)

- HRTLFIMILADELBclade DDA LA TDHS-segment RNARDONP
BEFRECORBIICKDIFETLFTIMNIILADRENIIANZT
1999/2000 / Whitewater Arroyo virus)

- R (58 O TRSVAIILRADEIR(H42007-8, Bundibugyo ebolavirus)
— Severe fever with thrombocytopenia syndrome (SFTS) ((EZEH, ILFE. IHE. ¥
&, i A . AE & 2008)

BABRESLLTOIMIL A MBD KA

- ¥=ILITNTROATE RETOHHTDOEERE

- SYHHMBEDEETOHEE

- EEEINGOEMNSORBREIANIADELS

- BABEEMOYILEREFHE CRE2003, $7048)
NS0T A ILRERH

- TROIRTIA IR

— AAAGEYNDAZNRDLIIAD BB (TOTHEE LT IUH)

— IO AT I8— T4 W REEEE (R E., B42008)

168

2012/03/10

24



Emergigng arenavirus HF in Zambia and
South Africa in 2008

[ Contactus ..

2008: Hemorrhagic fever due fo novel Old World arenavirus; Zambia and Scuth Africa : - to tap

On October 2, CDC-Zambia notified CDC's Special Pathogens Branch about a clusler of 2 cases of a fatal febrile iliness suspected
o be a viral hemonhagc fever, with probable person-to-person transmission. Both pati were med d from Zambia to South
Africa and died there. During hospitalization, further transmission occurred in three other hospital wcﬂ(ezs, ‘two of whom also
subsequently died. Preliminary results indicate that the causative agent is a novel Old World arenavirus distinct from other
arenaviruses such as Lassa and LCM. CDC's Special Pathogens Branch and Infectious Diseases Paﬁwiogy h have been
working closely with colleagues in CDC-Zambia, the Special Pathogens Unit; National Institute of Communicable Diseases (NICD) in
South Africa, and CDC-South Africa as well as the respective National Ministries of Health to provide laboratory and epidemiologic

support.

» WHO information about the cases in Zambia and South Africa
*» National Institute for Communicable Diseases. South Africa information about the cases in Zambia and South Africa

OPEN G ACCESS Freely svailable oaline PLOS marsoaens N l l D

Genetic Detection and Characterization of Lujo Virus, a
New Hemorrhagic Fever-Associated Arenavirus from
Southern Africa

L {nuc)

FEOIBHATL
FOAINRIZEDY
AL HMEBD
HEE(FoET7-ET
2008 / Lujo virus)

L (aa)

G2(aa)
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A new arenavirus isolated from South
American HF patient in Bolivia in 2008

OPEN B AKIESS Fraely avatabte ondine PLOS wareossns

—UTHapare VU3, a Newly Discovered Arenavirus Isolated
from a Fatal Hemorrhagic Fever Case in Bolivia

Simon Delgade!, Bobbie R. Erickson?, Robarte Agude?; Patrick J. Blair®, Efrain Vallsjo®, César G.
amnomed -E - e ~-e-2 Thomas G, Kslazek?, Jamaes G. Olson®,

P  ymenimes e s

Jroisidiis g

R g st o0

Clade A &B DEART LT IAIILADHIAIZ LD
Whitewater Arroyo virus D H 18

A (N amino acid sequence data) B (GPC amino acid sequence data)

PIC-AN3T38 =400
Pic: 100
PIR-VAV-488

.

. Jamong
nucleoprotein {N) protein and {B) complete glycoprotein
the length of each scale bar represents a sequence dive| ;;
analysis of 500 pseudoreplicate dota sets.

OLV. Oliveros; LAS, Lassa; and LCM, I

ghbor-joining analyses of the amino acid sequences of the (A} complete
ene product. Horizontal branch fengths are proportional to the scale bar;
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Year Country Virus §9ecies’ Cg_ses Dea_ths Case fatalim%!
1976 Sudan Sudan 284 151 53
1976 Zaire (DRC) Zaire 318 280 88
1977 Zaire (DRC) Zaire 1 1 100
1979 Sudan Sudan 34 22 65
1994 Gabon Zaire 52 31 60
1994 Cote d'lvoir Cote d'lvoir 1 0 0
1995 Liberia Cote d'lvoir 1 0 0
1995 DRC Zaire 315 250 79
1996 Gabon Zaire 37 21 57
1996 - 1997  Gabon Zaire 60 45 75
1996 South Africa Zaire 1 1 100
2000 - 2001 Uganda Sudan 425 224 53
2001-2002  Gabon Zaire 65 53 82
2001 - 2002 DRC Zaire 59 44 75
2002-2003 DRC Zaire 143 128 90
2003 DRC Zaire 35 29 83
2004 Sudan Sudan 17 7 41
2004 Sudan Sudan 20 5 25

12

75
73
55

36 7 ?
2314 153

Ebula Resmn was detected in October 1989 in Reston, Virginia (USA) in a colony of cynomolgus monkeys imported from the

ppines, and in N ber 1989 in Phi P ia, also in monkeys imported from the same supplier. Subsequent outbreaks
of Reston-Ebola disease in nonhuman primates occurred in 1990 in the USA (Reston, Virginia and Alice, Texas), in 1992 in Italy
(Sienna), and in 1996 in the USA (Alice, Texas). Investigations traced the source of all outbreaks caused by the Reston strain to one export
facility in the Philippines (Laguna Province), but the mode of contamination of this facility was not elucidated. Although highly pathogenic
for nonhuman primates, the Reston strain has not to date caused illness in humans.

A new species of ebolavirus isolated in
Ebola HF in Uganda in 2007-8

Budan, Gauugsess 2008
- Reston, usa1sss

130 13p of Hnen
hye flach cirche) i sestem Dgands,
memmamwmiawawnmmwsm(mwmmm 155 Phytogenttc tes

‘ooairap vta greaies than 56 are loficned xt the nodes.
e S e iy ey

G s ramagens | vewmpmsatragemiany 3 Movsentns 205 | Verme 4} ae 1) § 1090237
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Ebola virus (Reston) infection among pigs in the
Philippines in 2008

Pyccxatit | Espanol

WHO > Programmes and projects > Epidemic and Pandemic Alert and {EPR} » Diseases toveres by EPR

Fluenzs - Global infitenza survelllance TEST
£ printable version

Ebola Reston found in domestic pigs in the Philippines

y asked sti about Ebola Reston virus and human health

Freqgi

Siteation update

On Wednesday December 10, 2008, the Philippine Department of Agriculture and the Philippine
Department of Health announced that an Ebola virus of the Reston species has been identified from
sick pigs in three locations in the Philippines. This is the first time globally that domestic pigs are
reported to have been infected with an Ebcla virus.

In 2008, high rates of sickness and death in pigs prompted the Philippines Veterinary Services to
taunch an i igation. Testing of pig {es taken in May, June and September 2008 confirmed
that pigs from Nueva Ecija, Bulacan and Pangasinan provinces were co-infected with Porcine
Respiratory Reproductive Syndrome (PRRS) virus and the Ebola Reston wirus.

As a pri ion, the affected areas are currently under fuil quarantine. The Phifippines Department of
Agriculture is reporting that there are currently no reports of unusual illness or deaths in pigs on the
affected farms. In addition the Department of Agriculture also states that, nationwide, there are
currently no reports of unusual iliness or unexpected deaths in pigs.

HBRODAINR-FEDALILAA
D BRI i E DB E
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PANA Ag detection
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Haelil-digested sequence

~

174

adaptor

H1-5 5 -AATTCGGCGGCCGCGGATCGCCGGCG-3'




&/NID

RDVIEIZk B4 IL A BB BLISIEEY
TS547—kvh
VH1-3 H1-12 H1-7
I

\Y4 A4 A
M 7 1415 81216 5 6 10 12 H9

500bp —>

R~ T H—

ITlumina (Solexa) : Roche (454 Lifesciences):
Genome Analyser || GS FLX

SBS (Sequencing by synthesis) Pyrosequencing

600Mbp (6x10"7read) /day 100Mbp (4x10"5read) /day
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Viral haemorrhagic fevers:
risk assessment and clinical
care

Dr Barbara Bannister
Royal Free Hospital

Arenavirus family

@ Old-world: Lassa, which causes sporadic
and epidemic cases in West Africa; Lujo, a
virus originating in Zambia, which caused
an outbreak of five cases and four deaths in
2008

@ New world: Junin (Argentina), Machupo
(Bolivia), Guanarito (Venezuela) and Sabia
(Brazil)

@ Many arenaviruses non-pathogenic to
humans (eg Moipea) are recognised in
rodents, especially in Africa
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Lassa Fever in Africa (Arenavirus)

Potentially affected
West African countries.

Guinea, -
Sierra Leone,
Liberia

Nigeri a 400 000 cases per year {estimated)
Nosocomial transmission

1-5 % mortality

18 % survivors with deafness

Treatment : RIBAVIRINE

Epidemic and Pandemic Alert and

Lassa viruses

@ Four lineages: I-lll Nigerian and VI, the
Josiah strain from Sierra Leone, which is

very similar to isolates from Liberia and
Guinea

@ The three Nigerian lineages show large
sequence-differences in NP and GP-
1genes; up to 27% nucieic acid and 15%
amino-acid divergence (Bowen MD et al. J
virol 2000: 74: 6992)
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Clinical features of Lassa fever

@Phase 1: 7 to 8 days of
fever, malaise, headache, sore throat
(sometimes exudative tonsillitis), muscle
aches

@ Phase 2: swelling of face and neck, slight
fall in blood
pressure, nosebleeds, microscopic
haematuria, sometimes encephalopathy or
nerve deafness

@Phase 3 after 10-12 days:
shock, sepsis, multi-organ failure (severe
haemorrhage may not occur, but indicates

Differential diagnosis of Lassa
fever

@ Malaria (do not neglect this treatable

condition)

@ Common infections, eg urinary infections,
acute pharynagitis or tonsillitis, HIV
seroconversion

@ many viral infections, including hepatitis A,
hepatitis E, yellow fever,

@ Typhoid fever
@ Rickettsial infections
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Laboratory investigatidns 1

@ Phase 1: moderate rise in C-reactive protein, low
or normal white cell count, usually normal
haemoglobin, liver function tests and
coagulation tests

@ Phase 2: Aspartate transaminase rises (may
reach 400-2000 u/l and peaks for about three
days); alanine transaminase shows much less
elevation; SpO2 ;may fall below 95%; platelet
count falls moderately; pancreatic lipase and
muscle enzymes (eg creatine kinase) may rise

Laboratory investigations 2

@ Phase 3: oxygen saturation falls quickly,
platelet count falls rapidly, creatinine rises
with onset of renal failure, electrolyte
levels may alter as major capillary leak
occurs, blood albumin falls rapidly

@ Patient management lab tests now focus
on managing the sepsis syndrome and
detecting secondary conditions such as
urinary infection and ventilator-associated
pneumonia
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