outbreak [32]. 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—3 mutation in
the same position of_the E! 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 resuits in more efficient growth of SFV in Ae.
albopictus mosquitoés [34]. However, no evidence has been
presented to directly correlate the release from the choles-
terol dependence, associated with the E1-P2265 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 EI-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. aggypti to suckling mice.
We also analyzed the effect of the EI-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 albopicius
mosquitoes and was associated with CHIKV dependerce 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 ET A226V Mutation on Fitness of CHIKV in Ae,
albopictus Mosquitoes

To test the hypothesis that the E1-A226V mutation altered
CHIKV infectivity for Ae albopictus mosquitoes, CHIKV
infectious clones derived from an epidemic Reunion island
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human isolate were used [15), including one clone (LR-GFP-
226V) expressing enhanced green fluoréscerit protem {€GFP).
Clones were further engineéred 'to - express EI protem
containing -an alanine at position E1-226. (LR- GFP-226A)
represenung the "CHIEV geiotype’ prevalent prior; to; the,
outbreak gaining momentum (Figure §1). RNAs produced

i from boéth clones (LRGFP -226V and LR-GFP-226A) have

comparable specific infectivity values, produced similar viral
titers following transfection into BHEK-21 cells (Table S1) and
have similar growth kinetics in mosquito (C6/36) and

! mammalian (BHE-21) cells lines (anure S2A and S2B)

The relative infectivity of LR-GFP-226V arid LR-GFP-226A
viruses.was analyzed in female Ae. albopicius mosguitoes orally |
exposed to serial 10-fold dilutions of CHIKV (LR-GFP-226 V
or A). To determinie whether infection rates correlate with
blood meal titer, midlguts dissected from mosquitoes at 7 days
post-infection. (dpi} were ana.lyzed far foci of eGFP"-express-
ing cells by fluorescence microscopy {(Figure 14; Table 1), In

. two mdept:ndent expernnents LR-GFP-296V 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 infectivity

" phenotype was directly linked to thé mutation, the- comple-

mentary reverse mutation, E1-A226V, was introduced inte an

infectious clone of a West African GHIKYV strain, 37997-GEP |
(37997-GFP-226A) (Figure' 81). The Reunion and 37997“'
strains of CHIKV are distantly related, wnth only' 2}5%—

nucleotide sequence identity. The parental 37997-{3 1"‘22GA .
and the 37997-GFP-226V viruses were indistinguishablé in
cell culture experiments (Table S1; Flgure §2C.and S52D);
however, in vivo experiments in. A£ albopictus mosquitoes’ -
revealed that the E1-A226V mutation significantly decreases
the oral infectious dose 50 (OID5) value for the 37997-GFP-

- 226V virus (p<0.01) to an extent similar to that obséived for *

LR-GFP-226V virus (Figure 1B; Table. 1).. - These.: data-con-,, -
clusively démonstrate that the single E1-A226V: peint,
mutation is therefore sufficient to significantly reduce the

© OIDsg of the 37997-GFP virus (p<001l) in- Ae albopzctus

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 performéd. Although sur 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 OIDy, values,
we constructed LR-226A and LR-Apal-226V viruses without
eGFP and employed them in viral competition experiments
(Figures 2A and §1). 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 AG4R4C mutation daes not affect the specific infectivity
value (Table 51), the viral titer after RNA transfection into
BHK-21 cells value {Table S1), the viral growth kinetics in
BHK-21 and C6/36 cells (Figure $3), infectivity for and viral
titers in Ae. aegypti and Ae. albopictus mosquitoes (Table 52), or
viral fitness for growth in BHK-21 and C6/36 cells as
determined by competition assay ('F:gure S4). 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
10’ Plaque-forming units (pfu)) was mixed with an equal -
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Figure 1. Effect of E1-A226V Mutation on CHIKV-GFP Viruses Ae. afbopictus and Ae. negypti Midgut Infectivity

Percent of orally infected Ae. afbopictus (A, B) and Ae. aegypti (€, D} mosquitoes presented with blood meals containing various concentration of eGFP-
expressing CHIK viruses. Serial 10-fold dilutions of viruses in the backbone of Reunion (LR-GFP-226V and LR-GFP-226A} (A, C) and 37997 (37997-GFP-
226A and 37997-GFP-226V) (B, D} strains of CHIKY were made in L-15 medium followed by mixing the samples with defibrinated sheep blood.
Mosqultoes were dissected at 7 dpi and eGFP expression in infected midguts was analyzed by fluorescence microscopy. A mosquite was considered
infected if at least one foci of eGFP-expressing cells was present in the midgut. The experiments were performed twice for each virus (I and ).

doi:10.1371/journal ppat.0030201.g001

amount of LR-226A virus. LR-Apal-226V and LR-226A
viruses are indistinguishable in-cell culture experiments
(Figure 53). Mixtures of LR-Apal-226V and LR-226A viruses
were orally presented to Ae elbopictus mosquitoes in.a blood
raeal, and midguts were examined at 7 dpi The relative
amount of RNA derived -from LR-Apal-226V in the midgut
cells increased 5.7+0.6 times as compared to the initial
relative amount of LR-Apal-226V RNA in -the blood meal
sample (Figure 2B). These data support our observation that
the E1-A226V mutation enhances infectivity of CHIKV for Ae
elbopictus mosquitoes and furthermore demonstrate that the
mutation could provide an evolutionary advantage over El-
226A viruses in an atypical vector and may have perpetuated
the outbreak in a’ region where Ae albopictus was the
predominant anthropophilic mosquito speciés.

Ta determine if the enlanced midgut infectivity associated
with the E1-A226V mutation may result in more efficient viral
dissemination into secondary tissues, the kinetics of viral
dissemination by LR-GFP-226V and LR-GFP-226A into
salivary glands, and competition between LR-Apal-226V
and LR-226A for ‘dissemination into mosquito heads were
analyzed (Figure 3A and 3B). LR-GFP-226V virus dissemi-
nated more rapidly into Ae albopictus salivary glands at all
time points, with a significant difference at 7 dpi (p=0.044,
Fisher's exact test), Similarly, in three of four replicates of
competition experiments, RNA from LR- ApaI 226V virus was
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dramatically more abundant in the heads of Ae albopictus
mosquitoes as compared to RNA from LR-296A (Figure 3B,
lines 1, 3, 4), although in one replica LR-Apal-226V RNA was
only slightly more abundant as compared to the initial viral
RNA ratio (Figure 3B, line 2). This variability of the results
may be due to random pooling of mosquito heads. Thus,
replicate two may have included more heads negative for LR-

Table 1. Log,0!Dse/ml for CHIK\{ in Ae. afbopictus- Mosquitoes

Backbone Exp® Virus Mosquitoes Lodio p
"Analyzed® OIDso*Clys® Value
CHIK Rediian 1 .1 LRGFPLZ AP iy
ERR . 35 =
) R-GFP-2264 93 548023
CHIR37857 . 11~ - 37997%GFD:228A 031 -~ - SE0RRE ¢ p<0T
37997-GFP-226V 138 3314042
2 37997GER2I6A 129-. | 450£025: - <00
37997-GFP-226V 136 3.062032

0Dy, values and confidence intervals were calculated using PriProbit (version 1.63).
Experiment number. '
" Number of mosquitnes used to estimate Log, 4010Dse/mk.

“95% confidence intervals.

doi:10.1371/journal,ppat.0030201.5001
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Figure'2, Schematic Representatlon of Competition Experiments (A) and Competition between LR-Apal-226V and LR 226A V‘ruses for Co|omzatmn of

Midgut cells of Ae. albopictis(B) and Ae. aegypti {C) Mosquitoes

107 pfu of LR-Apal-226V and LR-226A were mixed and orally presented to Ae. albopictus (B) and Ae. aegyptr (C). Viral RNAs were extra:ted fram four
pools of eight to ten mldguts at 7 dpi. RT-PCR products were digested with Apai, sepamted in 2% agarose gel, and gels were stained using ethidium

bromide.. .

BM - initial r'atub .of LR- Apat 226V and LR-226A in b!ood meal samples. 1-4 ratio of LR-Apal-226V and LR- 226A RNA in four mdependent repllcas of the

eight to-ten-midguts per.replica.

Relative fitness {RF,) of LR-Apa-226V to LR-226A was calculated as a fatio.between 226V and 226A bands in the sample, dw:ded by the control ratlo »

between 226V and:226A in the blood meal.

Relative fitness (RF;) of LR-226A to LR-Apa-226V was calculated as a mtio between 2264 ard 226V bands in the sample, divided. to the control ratlo '

between 226A and 226V in the blood meal.

Results expressed as the average of four replicas * standard deviation (SD).

doi:10.1371fjournal.ppat.0030201.g002

Apal-226V relative to heads positive for LR-226A RNA.
Another possibility is that at some point during viral
dissemination from the midguts into mosquito heads, LR-
226A may replicate more rapidly than LR-Apal-226V. To
further investigate this relationship, Ae. albopi&tus mosquitoes
were orally presented with either LR-Apal-226V or LR-226A
and whole mosquito body viral titers were compared at
_different time -points pi. Surprisingly, no significant differ-
ences between viral titers were found, with the exception of 1
dpi, where the LR-Apal-226V titer, was 0.5 Log)g tissues
culture infectious dose 50 percent end point titer (Log;e
TCIDsg/mosquito) higher than of the IR-226A titer (Figure
4A) This may be due to more efficient colopization of Ae
albopictus midguts by LR-Apal-226V. The absence of signifi-
cant differences in viral titers at later time points may be due
to variation in viral titers among individual miosquitoes. -
Competition between LR-Apal-226V. and LR-226A was
analyzed at different time points in order to investigate the
relationship between replication of LR-Apal-226V and LR-
226A viruses in Ae albopictus mosquitoes (Figure 4B). As
expected, the viral RNA from LR-Apal-226V was predom-
inant at the early time points of 1 and 3 dpi. Interestingly,
between 3 and 5 dpi the viral RNA ratio shifted toward LR-
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226A virus indicating that at these time points, LR-226A
replicates more efficiently in some mosquito tissues (Figure -
4B). This short period of time may have a slight effect onthe’
overall oitcome of competition for dissemination into
salivary glands because there is a reverse shift in the RNA
ratio between days 5 and 7 toward LR-Apal:226V virus, which
continues through 14 dpi These data indicate that the El-
A226V mutation not only increases midgut infectivity but-
also is associated with more efficient viral dissemination from -
the midgut into secondary organs, suggesting that the E1--
A226V mutation would increase transmissibility of CHIKV by
Ae. albopictus mosquitoes.

.. A competition assay between LR-Apal-226V and LR-226A
viruses was used to examine transmission by Ae albopictus to
suckling mice to assess the potential for the E1-A226V
mutation to influence virus transmission. Ae. albopictus
mosquitoes ‘were orally presented with a mixture of LR-
Apal-226V and LR-226A viruses and at 14 dpi were allowed to
feed on suckling mice. Mice were sacrificed and bled.on day 3 '
following exposure and the presence of CHIKV RNA in the
blood was analyzed by RT-PCR followed by restriction’
digestion with Apal (Figure 5B). Blood obtained from 100%
of experimental mice contained detectible amounts of viral
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Figure 3. Effect of E1-A226V Mutation on CHIKY' Disseminatiqn' into Salivary Glands and Heads of Ae. albopictus and Ae. &egypn‘ Mosquitoes

Ae. albopictus (A)-and Ae. aegypti {C) mosqiitoes were orally infected with LR-GFP-226V and LR-GFP-226A. At the indicated time points, 16-21
mosquitoes were dissected and salivary glands were analyzed for eGFP expression. Percent of dissemination was estimated as a ratio of the number of
mosquitoes with eGFP-positive salivary glands to the number of mosquitoes with eGFP-positivé midguts, For Ae. afbopictus, infectious biood.meal titers-
were 5.95 and 6.52 Log;oTCIDsy/m! for LR-GFP-226V and LR-GFP-226A, respectively. For Ae. gegypti, the infectious biood meal. titer ‘'was 6.95
Log,oTCIDsnlmI for both LR-GFP-226V and LR-GFP-226A viruses. Dissemination rates were compared statistically by Flsher's exact test usmg SPSS N
version 115, Asterisk indicates p < 0.05.

{8 and 0} Competition hetween LR-Apal 226V and LR-226A for dissemination into heads of Ae. albopictiss and-Ae; aegypti mcsquttoes 10’ pfu of LR-
Apal-226V and LR-226A were mixed and orally presérited to Ae. albopictus (B} and Ae. gegypti (D); Viral RNAs weére éxtracted frormi four'poolsiofifive
heads collected at 12 dpi. RT-PCR products were digested with Apal, separated i 2% agarose gel, and gels were stained using ethidium bromide.

BM - initial ratio of LR-Apal-226V and LR-226A in blood meal samples. 1-4 ratio of LR-Apal-226V and LR-226A RNA in four mdependent replicas of the

five pooled heads per replica. .
dai:10. 13?1/‘ ournal ppat.0030201 -goo3,

RNA, inaicating that vi!rus. was transmitted by Ae albopictus
mosquitoes to suckling mice. More importantly, in all six mice
analyzed, RNA derived from‘LR—ApﬁI_—226V was the predom-
inant viral RNA species, indicating that under the conditions
of competition for transmission, the E1-A226V mutation
directly increases CHIKV transmission by Ae. albopictus
mosquitoes. Interestingly, in the control experiment in which
mice were subcutaneously inoculated with ~ 50 pfu of 1:1
mixtere of LR-Apal-226V and LR-226A viruses, RNAs from
both viruses were readily detected and no difference. was
observed in the viral RNA ratio 3 dpi (Figure 5A) indicating
that at least in mice, E1-A226V is not associated with changes
in viral fitness.

Effect of E1 A226V Mutation on Fitness of CHIKY in
Ae. aegypti Mosquitoes

Since the E1;A226V mutation confers a fitness advantage in
Ae. albopictus, it is unknown why this mutation had not been
observed previously. It is possible that this change might have
a deleterious effect on viral fitness in the vertebrate host,
although our data of direct competition of LR-Apal-226V
and LR-226A vxruses in suckling mice (Figure 5A) and analysis
of CHIRV. cellular tropism of four clinical isolates from
Reunion (which have eithier A or V at position E1-226) [14],

suggest that this is unlikely. An alternative hypothesis is that
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the E1-A226V mutation might compromise the fitness of
CHIKYV or have neutral fitness effects in the mosquito species
which served as 2 vector for CHIKV prior to its emergence on
Rennion island. Since Ae. aegypti has generally been regarded
as the main vector for CHIKV prior to the emergence on
Reunion island, we analyzed the effect of the El1-A226V
mutation on fitness of CHIKV in Ae. aegypti. '

In contrast to the rtesults obtained in Ae albopictus
mosquitoes, OIDs, values of viruses containing the E1-226V
in the backbone of the Reunion and 37997 strains of CHIRKV
were approximately 0.5 Log;gOIDs/ml higher than the OIDs,
values of E1-226A viruses in all experiments using Ae. aegypti.
These differences were statistically significant for one out of
two replicates for each virus pair (Figure 1C and 1D; Table 2). - -
A competition assay examining LR-Apal-226V and LR-226A
virus infection in Ae. gegypti midguts, demonstrated that LR-
296A virus out-competed LR-Apal-226V virus at 7 dpi in all
four replicates using ten midguts per replicate and that the
amount of LR-226A RNA increased on average 3.1 times as
compared to the initial blood meal RNA ratio (Figure 2C).
These data suggest that the E1-A226V mutation has 2 slight
negative effect on CHIKV infectivity of Ae. zegypti midguts.

The effect of the EI-A226V mutation on the ability of

' CHIKV to disseminate into Ae. aggypti secondary organs was

also analyzed (Figure 3C and 3D}. LR-GFP-226V and LR-GFP-
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Figure 4. Effect of E1- A226V Mutation on CHIRV Kinetics of Viral Growth in Bodies of Ae. albopictus Mosquitoes

{A) Virus production in orally infected Ae. albopictus mosquitoes. Infected mosquitoes were sampled at0,1,2,3,5, 7, and 14 dpi and titrated on Vero
cells to.estimate avérage titer + standard deviation.of eight whole mosquitoes. Differences in viral titers were analyzed by pamwse t~tests Asterisk

indicates p < 0.05.

(8} Kinetics of competition between. LB Apal-zzﬁv and LR-226A In bodies of Ae. albopictus mosquitoes. 1()7 pfu of LR-Apal-226V, and LR 2264 were,
mixed and orally presented to Ae. aibopictus. Infected mosguitoes were sampled at 1, 3,5, 7, and 14 dp! For each time pomt. viral RNA-was. extracted

fram two pools of ten mosquitogs.
BM - initial Tatio of LR-Apal-226V and LR-226A in blood meal samples

RF - relative fitness of LR- Apa—zzﬁv to LR-226A was calculated as a ratio between 226V and 226A bands-in the sample, dwnded to th: o
between 226V and-226A i the blood meal. Results expressed as average of two replicas * standard. dewatlon e

doi:10,1371/journal, ppat.0030201 9004

296A viruses both have similar kinetics of dissemination into
salivary glands following oral infection using titers 1-2
LongCIDso higher than their OIDg, value in Ae aggypti
(Figure 3C) In a competition assay, both LR-Apal-226V and
LR-226A. viruses disseminated similarly into the heads of Ae
aegypti. In two. of four replicas, there was a slight increase in
the relative amount of LR- 226A RNA {Figure 3D, lines 1, 4);
whereas the other two replicas showed a decrease in LR-226A
RNA (Fi lgure D, lines 2, 3), relative 1o the initial ratio of the
RNA of LR-Apal-226V and -LR-226A viruses in the blood
meal. A competition of LR-Apal-226V and LR-226A viruses
for transmission by Ae aegypti to suckling mice was’ also
analyzed (Figure 5C). In contrast to transmission by Ae.
albopictus mosquitoes, five out of six mice fed upon by Ae.
aegypti contained comparable amounts of RNA ‘derived from
both viruses and only one out of six mice contained RNA
derived exclusively from ER-Apal-226V.

E1-A226V Mutation Modulates Cholesterol- Dependence
of CHIKV

It has been previously shown that a P—8 mutation in the
same E1-226 position of SFV releases cholesterol dependence
of the virus in C6/36 cells [33] and results in significantly more
rapid growth of SFV in Ae albopictus mosquitoes- after
intrathoracic inoculation [34). To determine if a requirement

for cholesterol in the cell membrane is important for CHIKV,’

we analyzed cholesterol dependence of CHIKV E1-226A and

@ PLoS Pathogens | www.plospathogens.org

LI

+

E1-226V viruses (Fi 1gurc 6). Growth curves of Eli 25A‘ and Ei' - 3
226V viruses in the background of Indian Ocean and West

African strains of CHIKV were almost mdlstmgulshable when

grown in C6/36. cells maintained in L-15 supplled w1th N

standard 10% FBS (Figure 6A). However, when the’ cells were_ o

depleted of cholesterol, LR-226A. and 37997-226A vmlses
replicated significantly more rapidly than ER-226V° and
37997-226V viruses, reaching 3 Log:oTCIDsgfml h:gher titer
at 1, 2 and 3 dpi (Figure 6B). These data indicate that -
adaptation of CHIKV to Ae. albopictus mosqpitoes coincides
with CHIEV dependence on, cholesterol m the target cell
membrane.

Discussion

The CHIXV outbreak in Reunion is unique because it is the
first well-documenied report of an alphavirus outbreak for
which Ae. albopictus was the main vector. Interestingly, this was
also the first Chikungunya epidemic - during which fatal
infections were reported. Our data clearly indicate that an
E1-A226V mutation in CHIKV results in incréased fitness of
CHIKV in Ae. albopictus mosquitoes with respect to midgut
infectivity, dissemination to the salivary glands, and trans-
mission to a vertebrate species, These data demonstrate thata
single E1-A226V' mutation is sufficient to dramatically
increase the ability of different strains of CHIKV to infect
Ae. albopictus mosquitoes and that this substitution requires no
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Figure 5, Effect of E1-A226V Mutation on CHIKV Transmission by Ae. albopictus and Ae. aegypti Mosquitoes
(A} Six 2- to 3-day-old suckling mice {Swiss Webster) were subcutaneously infected with a 20-ul mixture of =~ 25 pfu LR-Apa-226V and = 25 pfu of LR-

226A viruses.

(B-and Cj Ae. aegypti and Ae, albopictus mosquttoe: were presented with a bload meal containing 107 pfu/m] of LR-Apa-226V and 107 pfu/ml of LR-226A
- viruses. At 13 dpi, ten to 15 mosquitoes were placed in separate paper cartons and starved for 24 h. The next day, the mosquitoes in each carton were

presented with a 2- to 3-day-old suckling.mouse (Swiss Webster)-

Mice were returned 1o their cage and sacrificed on day 3 post-exposure. Blood from each individual mouse (= 50 pl) was co[!ected and mmedlately

mixed with 450 pl of TRIzol reagent for RNA extraction.

BM and inoc. - initial ratio of LR-ApaI -226V and LR-226A in blood meaf samples and inoculum for subcutaneous |nfect|on 1—6 ratlo of LR Apal—zzs\f and

LR-226A RNA in six individual mice.
doi10.1371/jourmnal.ppat.0030201.9005

additional adaptive routations to gain intermolecular com-
patibility. These complimentary experimental data demon-
strate that a single mutation is sufficient to meodify viral
infectivity for a specific vector species and as a consequence,
can fuel an epidemic in a region that lacks the typical vector.
These observations provide the basis for an explanation of
the observed rapid shift among CHIKY genotypes to viruses
containing the E1-A226V mutation during the Reunion
outbreak [32].

Interestingly, our data and data from previous studies
[36,37] indicate that prior to acquiring the E1-A226V
mutation, CHIKV is capable of producing high enough
viremia in humans to efficiently infect Ae. albopictus mosqui-
toes. One explanation of the evolutionary force which
allowed CHIKV to be selected so rapidly into a CHIKV strain
which is adapted to Ae albopictus, is that the increased
infectivity (lower OlDzp) of CHIKV E1-A226V mutants for Ae
albopictus means that the human viremic thresholds required
for Ae. albopictus infection would likely occur earlier and be
sustained for longer. Several recent studies indicate that
during the course of human viremia, which last up to 6 days,

CHIKV loads can reach up to $.3x10° RNA copies per ml of .

the blood {58,39], which corresponds to 6-7 Log;TCIDse/ml
{39]. Earlier studies that utilized a suckling' mouse brain
" titration protocol, which is more sensitive than titration on
Vero cells, also found that human viremia often exceeded 6
LogoSMICLDso/0.02 ml [40]. Based on viremia studies in
rhesus monkeys that can develop up to 7.5 Log/m] if assayed
by suckling mice brain t‘itmtion {41] and a maximum viremia
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of only 5.5 Logg/ml based on -Vzr;) céll \ti‘t-mtio\rr. {42], we

believe that viremias in lnimans ‘would correlate fo 67"
LongCleo!mI From these data we calculale that :he
maximum virus load which can be achieved in hurhan blood
is 1-2 Log;oTCIDyg/ml higher than the Log;o01Ds/ml for E1-°
226A viruses but 3-4 Log;¢TCIDso/m! higher tham the
Logy9OIDse/ml for E1-226V viruses. During the course of
viremia there should therefore be a substantial time frame in
which CHIKV blood load is high enough for E1-226V viruses
to infect Ae. albopictus but below the threshold for infection

Table 2. Log,OIDse/ml for CHIKV in Ae. aegypti Mosquitoes

Backhone Mosqui.toes Logio

Analyzeéd®  OIDg % cugs

Exp® Virus
Value

CHIK Rgunion” 1% " ERGE

cHix 3707

*§769TCEP226A 36T
37997-GFP-226V 137

[ -5 B3030 x0T PR
634029

0IDyq values and confidence intervals were caleulated using PrProbit (version 1.63).
. *Experiment number. .
“PNumber of mosquitaes used to estimate Log,gOtDgs/mil.”

“95% confidence intervals.

doi:10.1371/journal.ppat.4030201.1002 -
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