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- QOutbreak 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 Ministry 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 other body fluids (e.g., saliva, urine) of infected
persons or objects 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.
¢ 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 hemorrhagic 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 Viral Hemorrhagic Fevers section
of CDC Health Information for International Travel 2008.

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

DEPARTMENT OF HEALTH AND HUMAN SERVICES
CENTERS FOR DISEASE CONTROL AND PREVENTION

SAFER-HEALTHIER - PEOPLE"™ 73



e




BB 2-1 No. 20
EXR HIRBE HAEREE
~ » | #4550 [ E—8AFE | FEXREORS [BRELER
Y- -3 .
_!#5!13%— AR o ' 2007. 10. 22 ML
— BB R | NRMERIRER é‘mﬁ‘ﬁﬁ""‘i ;,f;"‘i‘i’ ARE
» oo %—‘-0)/\ 3 H »"'\ —, 4C ‘.’_‘
| RO ERBEIE-LRT B 77 | (B A R+) BRBEOLRRE gz, KR, CIDY —~ AT
BRFER (EER) Fﬁﬂ‘fﬁ?ﬁnﬁﬁﬁgﬂf LRI B 3R] (B AR-+E4) 2AERE. 20017 VA VRS =N

ﬁﬂﬁ%%&&ﬂ

Obmkibn‘i’at:bo)?")ﬂ‘/f'@%ﬁé ROV —_AT AT —H

| BAEDA OBIBEEH T, 707 2/lb ¥ a7 (CID) IC LA E B E20EL, HICEVATE LI AMER AR,

2005%E1Z A A 1005 %F1.23 A THoTe, [TVAVRBLUBREV AN RERE (BT 2/ EF L] CIDY— (5. 2F
BEICLABITOT VA IRAEIZINIENSIEE -T2, ZZ T, VA VRENEDNALBEIZSOWT, HR. INEHIK
2 —h—, VA ER (PrP) BREFE., FEREDRELZEDH-EMPARLITHIZELZFERIEL TV, ZOVAFAICEYVEE
SEERNITIISBN VA IR LN EEN T, FHRIBITiL, MREHECIDT1661(78.0%) . BEME T VAR 12851(14.0%) . BRIk
(/) CID7241(7.8%) [ERRICID (vCJD) 14 /FEEB % CID (dCJD) 7141] . BL U EREE26](0.2%) Tih-o7-, PrP
BEFICEENRV LA TR LI IECIDISTHIDEER B L 2L HFTHNES (EEIMEE S £ 0oy A 1) 55188072 it
RRE2E 3T 2HEFIT74%. %na%m#ﬁ;ﬂ_@mi%%%ﬁ&bta ET BB Z RS, b IEMRABRY 2B, fthEE
LB AR TIN B IR~ — b —PMRILED B {E S DBERL{EL . Parchif E TMM2ELC B L. 15 IC B RBASERER 205 LRIEC
Hotz, BEMESVIAIRI28FI DB T, 2R 180E B4241(32.9%) . 2R 200E R CID2641 (20.4%) . 21028 225
#(19.6%) . =R 23288 R 1761 (13.3%) LDONETHY , BRE TITIZEA L2V aR 180, 2328 EMNEL b7 E D)8
Holz, dCIDIL19964E DIEBIEIZ LA LFERELR., BRBHEESHBALELOZ AT 21206127207, dCJDDOH T,
BRI IR 2 HE 1T 2R UAS RO IE 2 R EBXIZPrPEE 2 RO BIE B G (75— H) DRIB 1L BIRHFITI248% THY . ERER
EEDDILICIDRAEDNL/32 EDDLEE X LN, 200747 A BIE, vCIDIXEEEHMHERBSH I B DL THS,

FRLOEERHINR-
TOHBEERF

BEEXROER SROXE

CJD%—-NWJJ@EALgtéaaﬁ'c*t:b@fséﬁlﬁ EENE] Bziii’ﬁ-l-—ﬂiii vCJDDM#EZ 3 BRBEH IE D B 8955, BRILEF
WTISHINTVA U REMIEBE N, Ti=. A DBIRHE T |\SBE OIS EHME (RITRUBE) £FEL, BRM 36 Bic—&
CIDIZEBE L EEITIBE20ELL LICE-> THEMBEMAZRL, |HMBELNF—2EHRICROIERLL TWD, T, EEBTE
1200541 A 010054 1.23 A THoTLDBETH B, BEHTAHCIDAEXEARNTRAELZIEND, ERE1TE6A 1B LY

1980~964EiZ1 B A LOXEHER D H 2 5100 % H|RL T
l;\?) SHELCIDESVFVRICET2H -2 MR R UIEROINEIC
23,

IRIMERREHE-LR B 7R )
FRAT R M BRI EH-LRI B 7R}

MEENTEIVAINZR,
AE. RSO S
vCIDEDRIFEDY RS

N “*-‘«;/: @

MadNRA/.) Var 10 0.1







JRC2007T-079
" Poster-20

DHEZBTDE FOT YA UROERE  BoEDY—_A T XF—4
WEREC " SELXF | BFE—8 ' 'O & PR JekEE e,
i M. OKERES (DY —~_AFURAERRC

PERRFRFR BEL - ERES WRNED | CEBERAREE, VK
AARFRFET Y A EEFFREM, KA ° B ERER KRR
Y (AR | CEASEE - AR EBTRFEEE (7Y 4%
BROBEREMEY A M ARRIEIZ BT 2 AEMEHL] - CID Y —of S 2EES

DREDAABEERKG T, 7a4YT7x/L b - ¥a7H CD) KL BEE
(@ E 20 FLLEICEY B8 LA 0 ICEMERZR L, 2005 FiZA 0 100 Fxt
1.23 ANTH27, 7YV FUHEBLUBRYE Y A L RERAEICET 5 AR
BE] - CID ¥—~A TURABRARNCL BRETOTY AL FRIEL 1099 506 4
ok, TITH., 7V AUFNEDNILBFITONT, Eff. MEK~
—A—. 7VAVER (PrP) BT, WELORELSH-EMPAELIT
SZEERAE LTS, ZOYRAT MCEVIBE 8 FRIC 918-HINT YA
B EE SN, BRI, TRHE CID 716 41 (78.0%) . EBEMETY 45
128 1 (14. 0%) . REYtE (FE1FHE) CID 72 i (7.8%) [ZHA CJD (vCjD) 1 #i
/B CID (dCID) 71 #1), BLUSEREE2H] (0.2%) TdHofm, Prp
BEFICERNRVT L £ R LI IR CID 387 BIOMERGE %5 &, #1T
DL (EEWMEES T » A KM EAORMERT R A2 A T 2 M85 74%,
ZRUS DOIEMBIGD 26%% 58T, EEITHHE  BHILAmIE 2 ) < . B b FEsm
Y7o BEIE, B L B TRNE IR~ — b —=° MRL EORESOBHERLEI,
Parchi 433 CM2 BUZE L. S BER SRS FRECH -1 (Hamaguchi
et al. Neurology 64:643, 2005), BEEETV A% 128 HIOSETIX, = K
180 KR 4261 (32.9%). = K200 ZEE CID 26 i (20.4%). = 102 %
Fo561 (19.6%). = F2r 232258 174 (13.3%) LDIETH Y, BRKETIHIZ L
AERNT K180, 232 ZWRMEL HoNHREDHERD T, dCJD {3 1996
- EOERRILIC & 5 £ ERELUR, EEBEEI A L= b 0% 4 TaL 129
Blizizote, dCID DT, HERHBRAET 2T U REBRIORNIE % % & S PrP
BE %38 5 IEMIE] (75— 2 B) OBIGREIREITIIBYTH Y, BRERFALS
W3 L dCID KD 1/3 & EB EEX b (Noguchi-Shinohara ef al.
Neurology 69:360, 2007), 2007 4= 7 ABZE, vCID liyeiﬂﬁm%ﬁﬁb%é 1
i (Yamada et al. Lancet 367:874, 2006) 0)5‘}‘({9)5

77



&




6L

BUMRIREE 2—1

EXL HRE#AE MERES

HAEE - REEK

@R | H—HWATH HERSHOKS
2007 4 12 A°17 B B L

i B & | BIEDOLBY FRBED HRE

WA (ERA) | BEOLEY

‘ PloS Pathogens. 2007;3:1895-1906 A NP
ARRB E LS
' VA K

RE AL TR

BT O o

RIREA @ 2005 225 2006 FIZNT TOV2=F VEBTOF I Vv /=Y YA NVABROT Y TV A 71k, £ bRV U<
AEFIT2XTANADRIEZ—L L, EERNRBANRESNTITTHS &V D BEEFo TV,

LUBIOWIT TR, F27 /=% U4 LR (CHIKV) BRI BEEMOBRMEL EX b T\, LML, La=F ¥ AT
TU NI vA 2 Liz CHIKV BZE, 266,000 AMRIEMEL, 260 ADFEH Kz, CHIKV X, Aedes aegypti (X vy Z A+
< h) BTG AY =R F—LT B2, 2006~2006 ED L a=F VERBTOTY F LA 212813 B~_7 #—i% Aedes
albopictus (k. "R v=h) Thotz,

MEFELIL, CHIKV O _o—7EREDD 226 BEDT I/ BNET 7 =2vnb/NY VEEELTWARZ L 2HLMNIC
Lic, TORBIZEY, CHIKVIZR Yy FA v A LHBLT, £ PAVYSI~OBRMENE L, TOBRBRTE Y B
BETHEOIRRZRY, ERHOLTTRA~L XV HBOICBRT I L O R T, )

—DDT I ) BERNIRZ F—OBRECEEBEEXD LV IAEDOKRIL, BEONS F—BEELRVHIETER Y A

NWABRFTATER LEBEREZ D ECHAZ LTS, T, DVAALARBFHT LOBIRIZA VIAARE L EI2 8D L D IZmBgey

AINEHLT ZNCETIERREREL 2D, € NRAVVHIRELFHA LTS D, ZOEEIL CHIKV O AEK
MRT A Y HRBIHLS D FTREMEZ BRI ®D L L2,

R EOTEETHRE -
tDOMBEFRE

BELEOBR | o A RO

BUAED & 330 | At & b BEHBOIERICE D AFI DR LHORER &

@otb‘%f:b\o

eEAa L

MedDRA10:1

&)




08

il i3

— B M &

OALET LTIy, QALBTATIY, QANETAL IV * QARBE IS ) v, OBBRT VUV RABAGRE 0T Y v OR
BANKRAGESaT Y v, QEBALVMELARE S nT ) v+, OEBBRBABMELT 0T 4 C, QRN A MEEEREBIRF.
DERRAGALKREESEXET. OSBRAKERAAGRE/ 7Yy, @R HBs ARE/ a7 )y, @rarey, @747V 750 Mm
BXMEF. OEBBEATVF Ror eV, e A& IVAREI/ 2T ) U HE, OARBET LTI o+ @ARBET VT I %,
DEBART U NBARE /0T Y o+, QEBRAMKBEEEXAFHSE OXBRBBAT VF o v/l

REAL(EEL)

ORML7 V7 I v 20 “fLlBF’, @ROLT AT I 26 LB, @AREFFT VT I “LhBF *, @ “{Lhif” H ve—suatly v,
ORLiEES 7Y v “YemfF’, Off<=n>—1, @xR=uar* @EHATF7 FC2,600 Bfir, @772 FF, @/ /7 k
M. @F %/ 2—5. @~ +t—F, @rurty “af’. @ELe —. @F R YP, @eRrETury, Q7ATIY
20% LHif*, @7 LT IV 6%Llmi*, QEras ) x @/ /87 FF+ @7 At P1500 EHA

| BELROER

5 1 AB{D RNA 8 & LTHOER T0nm O _n—72HT5RRETF TH 5, VWEE TICBARENTOBR - FATHZV A,
12006 4 12 B (SISO DBRAER] 2 SN BE Shit, FOUT =Y UL NRARBUS L > TEAM S B, BREV ANV AOEZET

F7 Vﬁ'i‘V DA NA (~Chikungunya virug) it. FH VA NAR (Tbgaviridae) DTNT 7 VA VAR (Alphavirus) ZHBESh

T2 ENG, MEENLCUANVABRT 3 AEEEZERTETE RV OFRELTo 1.

WA OMBSENAOMETRIZIE, =7 ) —AHELIR, VANVARERSBIRS 5 WVENMAIRBEORBORZDL VA NVARK
% RECIEBEELTVEOT, RIZVANVABERIIFICBALTWEE LTS, VAARZ DT IV ABBFEIND, #RET
BOYANAKRE - FECHRIT, THESEMHO VA VACHT IREMRRICET IV KT (BRRES 1047 5, TR 11 F
8 B30 B)] IV, UV IANAETHATA LR (BVDV), REERFVA VR (PRV), 7E# VR TA VR (PPV), ABFFRY
A NA (HAV) ERBLEHRIANLZ (EMCV) 2EFATALNRELT, DANRATREANRNYF—a v 2#Z L, #HiiziTo
TW5, SEBELEF I /=X VA NART U Ra—TOH K, BROBRENPLETNTANVAL LTIEBVDVEEE TS LE
26RBMB, LRAYTF—va vORENDL, BVDV ORE - FEESREFTIZ L ERRB LTV,

R, ThETREFOMBIBENANCLEF IV =% VA VABROBEFIZED,
UEDAND, UENEIETF I VS 2Y VA NACHT IR ERRL TV LELS,

*BRIEREEITo TV VR




INF2007-003

OPEN @ ACCESS Freely available online PLOS PATHOGENS

A Single Mutation in Chlkungunya Virus
Affects Vector Specificity and Epidemic Potential

Konstantin A. Tsetsarkin, Dana L. Vanlandingham, Charles E. McGee, Stephen Higgs"

Department of Pathology, University of Texas Medical Branch, Galveston, Texas, United States of America

Chlkungunya virus (CHIKV) is an emerging arbovirus associated with several recent Iarge-scale epldemlcs. The 2005-
2006 epidemic on Reunion island that resulted in approximately 266,000 human cases was associated wnth a stram of
CHIKV with a mutation in the envelope protein gene (E1-A226V). To test the. hypothesis that' this : i
epidemic CHIKV (strain LR2006 OPY1) might influence fitness for dlfferent vector: species, .
dissemination, and transmission of CHIKV were compared in Aedes albopictus; the speaes iﬁlplicated in thi
and the recognized vector Ae. gegypti. Using viral infectious clones of the Reunic aln and a Wes!
CHIKV, into which either the E1-226 A or V mutation was engineered, we deémonstrated that th .
was directly responsible for a significant increase in CHIKV infectivity for Ae. albopictus, and o more efﬁ ent viral
dissemination into mosquito secondary organs and transmission to suckling-mice. This’ mutation caused a marginal
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. experlments. The effect ‘of the E1-A226V
mutation on cholesterol dependence of CHIKV was also analyzed, revealmg an- association between cholesterol
dependence 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 fo‘r’CHIKV to permanently extend its range into Europe and the Americas. .

Citation: Tsetsarkin KA, Vanlandingham DL, McGee CE, Higgs S (2007) A single mutation in Chikungunya virus affects vector spectﬁclty and epidefﬁit potehtial 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 Reunion 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 Sri Lanka
and Indonesia: 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 mosquito models [13-15]; however, the
underlying genetic basis of the atypical phenotype of this
CHIKV strain remains unknown.

CHIKYV is transmitted by Aedes species mosquitoes, primar-
ily Ae. aegypti. 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. albopictus [3,16]. This conclusion is based
on several factors. This species is known to be susceptible to
CHIKV infection and although infectious virus was not
isolated from Ae albopictus during the epidemic, CHIKV
RNA was detected (X. de Lamballerie, personal communica-
tion). Furthermore, the species is anthropophylic, was
abundant during the epidemic, and other potential vectors
specifically Ae aegypti were relatively scarce with a very limited
distribution (P. Reiter, personal communication). Ae albopic-

@ PLoS Pathogens | www.plospathogens.org

i

tus is abundant and widely distribiited' in irban areas’of |

Europe and the Umted States of Amenca [1729%). CHIKV‘ o

could be introduced and béecome cstabllsh :d’m these dreas
[1,27,28]. In August and Septembér 6f 2007, a CHIKV-As.
albopictus transmission cycle was reported for the first time in’
Europe, with an estimated 254 human cases décurrihg in ltaly
[29,30]. ‘

Alphaviruses are -enveloped single stranded positive sense
RNA viruses. Genomic RNA, of =~ 12,000 nt, encodes four
non-structural (ns1-4) and three main structural proteins
(capsid, E2 and El). At neutral pH E2 and El exist as
heterodimers in which E2 forms spikes on the virion surface
that interact with cellular receptors. The El protein lies
below E2 and mediates fusion of the viral and cellular
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 (EI-A226V) among viral isolates obtained during the
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outbreak"t32]. The reason for: this was unclear but it was -

hypothesized that the E1:A226V mutation might influence
infectivity of CHIKV for mosquito vectors [11,32]. Interest-
ingly, earlier studies have identified that a P—S mutation in
the same position of the El glycoprotein is responsible for the
modulation of Semliki Forest virus's (SFV, a member of the
alphavirus family) requirements for cholesterol in the target
membrane [33]. It also has been shown that the presence of
this mutation results in more efficient growth of SFV in Ae.
albopictus mosquitoes [34). However, no evidence has been
presented to directly correlate the release. from the choles-
terol dependence, associated with the E1-P226S mutation-in
SFV, with a growth advantage in Ae. albopictus. It is unknown if
dependence on cholesterol for growth in mosquito cells is a
requirement of all alphaviruses.

To test the hypothesis that the E1-A226V mutation: might
influence the fitness of CHIKV in mosquito vectors, we
compared the effect of this mutation on CHIKV mosquito
infectivity, the ability to disseminate into heads and salivary

glands, and the relative fitness in competition assays for -

transmission by Ae. albopictus and Ae. aegypti to suckling mice.
We also analyzed the effect of the E1-A226V mutation on
CHIKV cholesterol dependence for growth in mosquito C6/36
(Ae. albopictus) cells. Here we report findings that a single
nucleotide change, which arose during the epidemic, signifi-
cantly increases fitness of the virus for Ae albopictus
mosquitoes and was associated with CHIKV dependerice on
cholesterol in the mosquito cell membrane. This change likely
enhanced CHIKV transmission by an atypical vector and
contributed to the maintenance and scale of the epidemic.

Results

Effect of E1 A226V Mutation on Fitness of CHIKV in Ae.
albopictus Mosquitoes
To test the hypothésis that the E1-A226V mutation altered
CHIKV infectivity for Ae. albopictus mosquitoes, CHIKV
" infectious clones derived from an epidemic Reunion island

-@ PLoS Pathogens | www.plospathogens.org

¢ 226V) expressing enhanced green fluorescent:
" Clones were further engineered to express’ EI protem

- 226V virus (p<0.01) to an extent similar to that observet:l f‘or

1896

Chikungunya Mutation Affects Vector Specificity
human isolate were used [15), including oﬁe cibne (Lli-éf‘l’-
otein- (eGFP)

containing an alanine at position E1-226 (LR-GFP-226A)

i reprcsenung .the "CHIRV gehotype’ prevalem prior; to: the,

outbreak gaining momentum (Figure S1). RNAs produced
from both clones (LRGFP -226V and LR-GFP-226A). have
comparable spec1ﬁc mfectmty values, produced similar viral
titers following transfection into BHEK-21 cells (Table S$1) and
have similar growth kinetics in mosquito (C6/36) and

- mammalian (BHK-21) cells lines (F igure S2A. and S2B).

The relative infectivity of LR-GFP-226V and LR-GFP-226A

viruses:was analyzed in female Ae. dlbopictus mosgquitoes orally .

exposed to serial 10-fold dilutions of CHIRV (LR-GFP-226 V
or A). To determine whether infection rates correlite with
blood meal titer, midguts dissected from mosquitoes at 7 days
post-infection. (dpi) were analyzed for foci of eGFP-express-

. ing cells by fluorescence microscopy (Figure 1A; Table 1). In
. two independent experiments, LR-GFP-226V virus was found

‘to be approximately 100-fold more infectious to Ae. albopictus
than LR-GFP-226A virus (p<0.01). To test if the irifectivity

" phenotype was directly linked to the mutation, dxe.com.ple

mentary reverse mutation, El-A226V was mtroduced int
infectious clone of a West African CHIKV strain, 37997
(37997-GFP-226A) (Figure S1). The Reumon a
strains of CHIKV are distantly related, with ¢
nucleotide sequence identity. The parental

and the 37997-GFP-226V viruses were mdxstmguxsha le in

cell culture experiments (Table S1;. Flgure $2C ~and.-S2DY;

however, in vivo experiments in. Ae albopictus’ moszqmtoer5”4

revealed that the E1-A226V mutation significantly decreases
the oral infectious dose 50 (OIDg) value for the 37997oGFP-

ERY £

LR-GFP-226V virus (Flgure 1B; Table: 1). - These: dat,a‘conv,;z
clusively. demonstrate that the single E1-A226V: point. .

mutation is therefore sufficient to significantly: reduge the

* OIDgy of the 37997-GFP virus (p<0.01) in. Ae alboptctux

mosquitoes equivalent to that observed for the LR-GFP-226V
virus (Figure 1A; Table 1).

To further evaluate viral fitness of the epidemic CHIKV E1-
A226V mutation in Ae. albopictus, viral' competition experi-
ments were performed. Although our CHIKV eGFP-express-
ing infectious clones, have similar infection properties in
mosquitoes as wild-type viruses {15,35], to address potential
concerns that eGFP expression might influence OIDg, values,
we constructed LR-226A and LR-Apal-226V viruses without
eGFP and employed them in viral competition experiments
(Figures 2A and S1). LR-Apal-226V was derived from
previously described CHIK-LR ic, by the introduction of a
silent marker mutation, A6454C, in order to add an Apal
restriction site into the coding sequence. It was shown that

" the Afi454C mutation does nat affect the specific infectivity

value (Table S1), the viral titer after RNA transfection into
BHK-21 cells value (Table S1), the viral growth kmetxcs in

- BHK-21 and C6/36 cells (Figure S3), infectivity for and viral

titers in Ae. asgypti and Ae. albopictus mosquitoes (T: able §2), or

viral fitness for growth in BHK-21 and C6/36 cells as

determined by competition assay (Flgure $4). These data

indicate that the introduced mutation is indeed silent and
does not affect the fitness of LR-Apal-226V.
_ For viral competition experiments LR-Apal-226V - virus

(107 plaque-forming units (pfu)) was mixed with an equal -
plaq g P
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