8/4 R—3

Ross River virus - New Zealand (Waikato) ex Australia (NT) 20050120.0195

Ross River virus - Australia (QLD) 20040403.0916

Ross River virus - Australia (QLD) (02): background 28040404.0928
Ross River virus - Australia (WA) (03} 20048105.0048

Ross River wvirus - Australia (WA) (04) 20040427.1165

Ross River virus - Australia (WA) (02) 20031230.3170
Ross river wvirus - Australia (WA): alert 20031008.2529
Ross River/Barmah Forest viruses - Australia (NSW)} 20030628.1597

Ross rivex virus - Australia {Tasmania) (03) 20020821.5105
Ross River Virus - Australia (Tasmania) 20020410.3827

Ross River wvirus - Australia (South) 20016320.0560

Ross River wvirus - Australia ({North. Tegrxitory) (03) 20010225.0367
Ross River wvirus - Australia 20010116.0127 '

Ross River virus - Australia (Northern Territory) 20010108.0062

Ross River virus - Australia (South Australia): ALERT .20001229.2292
Ross River/Barmah virus - Australia (SW): alert 20000123,.0115

Newur”

Ross River virus - Australia (Tasmandia) (02) 198991222.2198
Ross River virus - Australia (West): alert 19991106.1989
Ross River virus - Australia (?asmania) 19990311.0371

Ross River virus infection - Australia 19981231.2472
Ross River wvirus ~ Australia (New South Wales) (02) 18%80112,0087
Ross River virus - Australia (New South Wales) 19980109.0067

Ross River virus, military exercises: Australia 1%970728.1587
Ross River fever -~ Australia (03) 19570605.1172

Ross River, Barmah Forest viruses - Australia 19970604.1162
Ross River fever - Australia (02) 19970604.1161

Ross River fever — Australia (Sydney) 19970602.13126]
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. Outbreak Notice _
Updated: Ebola Outbreak in the District of Bundibugyo, Uganda
This information is current as of today, January 24, 2008 at 20:11

Updated: January 08, 2008

The U.S. CDC and the Minisfry of Health of Uganda have reported-an Ebola hemorrhagic fever outbreak in -
the Bundibugyo district located in the Western part of the country. The outbreak may have begun as early as
August 2007. As of January 3, 2008, 148 people have become ill and 37 people have died. Genetic analysis
of samples from case-patients indicated that this is a new virus strain distinct from the four known strains of
Ebola virus. However, further studies will be needed before this can be verified.

Ebola hemorrhagic fever is a rare, serious viral disease which develops suddenly, with common symptoms
of fever, headache, joint and muscle aches, sore throat, and weakness. Diarrhea, vomiting, and stomach pain
start after the first symptoms. A skin rash may develop. By the third or fourth day of illness some people
with Ebola hemorrhagic fever may develop internal and external bleeding, shock and organ failure.

Ebola is spread through direct contact with blood or othef body fluids (e.g., saliva, urine) of infected

_persons or object§ that have been contaminated with infected body fluids. People who have close contact
with a nonhuman primate infected with the virus are also at risk.

Recommendations for U.S-. Travelers
The World Health Organization (WHO) has reported that there is no need for any travel restrictions to
Uganda. Generally, the risk of contracting Ebola virus is low for travelers. CDC recommends that anyone
traveling to Uganda take the following steps to prevent Ebola virus infection:

o Avoid contact with Ebola patients and their body fluids.

» Avoid touching used needles or other medical waste.
o Avoid contact with wild animals and bushmeat, including primates.

More Information

For information about the current situation, see the WHO report at www.who.int.

For additional information on Ebola hemorrbagic fever, please see
http://www.cdc.gov/ncidod/dvrd/spb/mnpages/dispages/ebola.htm.

To learn more about traveling to areas with hemorrhagic fevers, see the Vlral Hemorrhagic Fevers section
of CDC Health Information for Internatlonal Travel 2008.

Pége Located on the Web at http://wwwn.cdc.gov/travel/contentEbolaUganda.aspx '

DEPARTMENT oF HEALTH AND HUMAN SERVIGES
CENTERS FOR DISEASE CONTHOL AND PREVENTION
SAFER~HEALTHIER«PEOPLEY 73
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A Single Mutation in Chlkungunya Virus.
Affects Vector Specificity and Epidemic Potential

Konstantin A. Tsetsarkin, Dana L. Vanlandingham, Charles E. McGee, Stephen I-Iig'gs"I
Department of I"athology, Universify of Texas Medical Branch, Galveston, Texas, United States of Americe

Chikungunya virus (CHIKV) is an emerging arbovirus associated with several recent large-scale e‘pidémig‘;s. The 2005-
2006 epidemic on Reunion island that resulted in approximately 266,000 human cases was associated with a strain of
CHIKV with a mutation in the envelope protein gene (E1-A226V). To test the. hypothesis that this mutatlon in. the
epidemic CHIKV (strain LR2006 OPY1) might influence fitness for différent vector species, .viral mfectlwty,
dissemination, and transmission of CHIKV were compared in Aedes albopictus, thie species ‘implicated.in the epidemic,
and the recognized vector Ae. gegypti. Using viral infectious clones of the Reunion strain and a West. Aftu:an strain of . .
CHIKV, into which either the E1-226 A or V mutation was engineered, we demonstrated that the E1~A226\I mutation”
was diractly responsible for a significant increase in CHIKV infectivity for Ae. albopictus, and’ led t6 more efficient: viral
dissemination into mosquito secondary organs and transmission to sucktmg mice. . This mutation caused a margma1
decrease in CHIKV Ae. aegypti midgut infectivity, had no effect on viral dissemination, and was associated with a slight
increase in transmission by Ae. aegypti to suckling mice in competition experiments, The effect of the E1-A226V
mutation on cholesterol dependence of CHIKV was also analyzed, revealing an assumatmn between cholesterol
dependerice and increased fitness of CHIKV in Ae. albopictus. Our observation that a single amino acid substitution can
influence vector specificity provides a plausible explanation of how this mutant virus caused an epidemic in a region
lacking the typical vector. This has important implications with respect to how viruses may establish a transmission
cycle when introduced into a new area. Due to the widespread distribution of Ae. albopictus, this mutation increases
the potential fd"r’?-'CHIKV to permanently extend its range into Europe and the Americas.

Citation: Tsetsarkin KA, Vanlandmgham DL, McGee CE, Higgs S {2007) A single mutation in Chikungunya virus affects vector spec:ﬁclty and epldemuc potentia1 PLoS Pathog

3(12): £201. doi;10.1371/journal ppat.0030201

Introduction

The large-scale epidemic of the mosquito-transmitted
alphavirus, Chikungunya virus (CHIKV), began in Kenya in
2004 and spread to several Indian Ocean islands including the
Comoros, Mauritius, the Seychelles, Madagascar, Mayotte and
Reunion. On Reubion island-alone there were approximately
266,000 cases (34% of the total island population) [1-6]. In
the continuing Indian epidemic there have been at least 1.4M
cases reported [7-10] with continued expansion in $ri Lanka
and Indonesiz: CHIKV had not been reported to cause
fatalities in prior outbreaks; however, during the outbreak on
Reunion island, CHIKV was associated with at least 260
deaths [11,12]. The strain of CHIKV responsible for the
Indian Ocean island epidemic has been well-characterized in
cell culture and mosquitec models {13-15); however, the
underlying genetic basis of the atypical phénotype of this
CHIEYV strain remains unknown.

CHIRV is transmitted by Aedes species mosquitoes, primar-
ily Ae. aggypti. However, the 2005-2006 CHIKV epidemic on
Reunion island was unusual because the vector responsible
for transmission between humans was apparently the Asian
tiger mosquito, Ae. albopicius [3,16]. This conclusion is based
on several factors. This species is known to be susceptible to
CHIEV infection and although infectious virus was not
jsolated from Ae. albopictus during the epidemic, CHIKV
RNA was detected (X. de Lamballerie, personal communica-
tion). Furthermore, the species is anthrdpophylic, was
abundant during the epidemic, and other potential vectors
specifically Ae. aggypti were relatively scarce with a very limited
distribution (P. Reiter, personal communication). Ae albopic-

@ PLoS Pathogens | www.plospathogens.org

" tus js abundant. and widely dlstrlbuted in"drbanareas”of |
Europe and the United States of America [17-—22] CHIKV‘ o

infections have been reported in many travelers remrnmg to )
the US and Europe [12,23- 26] causmg concern that Lhe wrus

.....

[1,27,28]. In August and September of 2007 a CHIKV-A:.
albopictus transmission cycle was reported for the first time'in’
Europe, with an estimated 254 humidn cases occurring in Ifaly
(29,30). '

Alphaviruses are enveloped single stranded positive sense
BRNA viruses. Genomic RNA, of =~ 12,000 nt, encodes four
non-structural (nsl-4) and three main structural proteins
(capsid, E2 and El). At neutral pH‘, E2 and El exist as
heterodimers in which E2 forms spikes on thg virion surface
that interact with cellular receptors. The El protein lies
below E2 and mediates fusion of the viral and celllar
membranes during viral entry {31]. '

Analysis of CHIKV genome microevolution during the
2005-2006_Indian Ocean epidemic identified an alanine to
valine mutation at position 226 in the El envelope glyco-
protein (E1-A226V) among viral isolates obtained during the
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