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Wasl Nile virus RNA was detected In brain lissue from
a horse that died in June 2003 in Nusve Leon State,
Maxice. Nucleotide sequencing and phylogenetic analys:s
of the premembrane and envelope genes showed thal the
virus was most closely relaled to West Nile virus isolates
collected in Texas in 2002

Wnst Nile virus (WXNY), a mosquitobome virus m the
genus Mavivirns (family  Flaviviridae). was first
recognized in the Western Hemisphere dunng an outbreak
in New York in 1999 (1), WNV rapidly dissemimnated
across North America, and i3 geographic range now
encompasses 47 of the 48 contiguous United Srates (1), 7
(anadian provinces (3), and several Mexican states (4-7).

A phylogenetic analysis of the protorype New York
strain (WN-NY99-lamingo382-94), isolated from a dead
flamingo from the Bronx Zoo in 1999, showed that this
strain was most similar to an lsraeli isolate from [9%8 (8),
WSV 1solates collected in the northeastern United States
iy 2000 were simmilar 1o 1solates collected in 1999 (Y-12).
Horwever, studies performed with WNV 1solates collecied
after 2000 suggest that genetcally distinet populations
have emerged in the United States (13.14), For example,
up te 12 nucleotide substitutions (0.60% divergence) were
present in the premembrane and envelope protéin (prM-E}
genes of isolates collected from inland and southeast
coastal areas of Texas in 2002 (13)

More recently, Estrada-Franco etal. (3) reported the first
igolaton of WNV from Mexico, The isolate (TMI171-033
was from o corvid that died on May 5, 2003, m Tabasco
State. gouthern Mexico, We identified WXV RNA mn the
brain of a dead horse from MNuevo Leon State. northem
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Mexico. Nucleotide sequencing and phylogenetic analysis
of the prM-E genes showed that this WNV from Mexico
was most similar to isolates collected from noncoastal
arcas of Texas mn 2002,

The Study

Cerebellar tissue was taken from o dead [2-vear-old
stallion from o privately owned ranch in the municipality
of Juarez in Nuevo Leon State, Mexico, approximately 244
km south of the Texas border The horse was first obaerved
with neurologic symptoms on June 20, 2003, and 11 was
euthamized 7 days later, The horse had never been outside
the state of Nuevo Leon and had not been vaccinated
aganst WNV The tssue sample wos immedialely placed
on dry wce and transported to the biosatety-level-3 feilities
it Colorado State Umiversity For processing. Although we
were unable to 1solate virus from the sample by passing
brain homaogenate in Vero cells, we successfully amplified
viral RINA.

Total RN A was extracted from approximately 100 g of
cerehellar tissue with Trizol reagent { lovitrogen, Carlshad,
CA), according 1o the manufacturet’s instructions. 'The
prM-E genes were amplified as two fragments by reverse
transcription—polymerase chain reaction (RT-PCR) by
using primers designed from the nucleotide sequence af
the prorotype WN-NY9Y struin (CrenBunk accession no.
AF196835). PCR amplificanons were perfermed by using
Ex Tag DNA polvmerase (Takara Biomedicals, Shga,
Japan), which has 3’5’ activity.
Amplification products were separated by agarose pel
slecrophoresis, visuilized with crystal violet, and extract-
ed by using the rapid gel extraction system (Invitrogen,
(Carlsbad, CA), The resulnng DNA fragments were ream-
plified by PCR because of the low RNA copy number in
the onginal material and purified by using the QlAgquick
PCR punficanon kit (Qiagen, Valencia, UA) Purified
DNAs were sequenced on both straneds with an ABL 377
DM A sequencer { Davis Sequencing, Davis, CA) and eight
pairs of WNV-specific primers. !

The nucleotide sequence of the prM-E genes of the
WNY from Nuevo Leon State, Moexico (designated
MexNL-03) was submittéd to GenBank (GenBank acces-
sion no. AY426741). This region comprises 2004
nucleotides and corresponds to nucleotides 466 10 2469 of
the genomic RNA of the WHN-NY9Y strain (8). Alignment
of the MexNL-03 sequence with other kiown sequences in
the GenBank database showed that it was most closely
refated to the homologous regions of three WV 1solates
collected in Harnis Counry, Texas, i June 2002 {straims
[1e, 123, and VII51; GenBank accessien numbers
AYIESO08, AYIR3009, AYIB5911 respectively). The
MexNL-03 sequence differed from the Harris County isc-
lates n three nucleotide positions (0, 15% divergence,

cxonucicase
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Table}. In all cases. one chonge was in the prM gene at
position 549, and two changes were m the E gene at posi-
tions 1179 and 1356, All substitutions were in the thard
codon position, and none resulted in an amino acid change

The nucleotide sequence. of MexNL-03 differed from
that of the WN-NY49 girnin (GenBank acvession no.
AF196835) in six positions (0.30% divergence: Table),
Two matations were in the prM gene {(positions 549 and
6], and four mutanons were in the E gene (positions
FI70, 1356, 1442, and 24661 The U 1w O substitution o
442 resulied inoan aming acid change (Val = Ala). all
other substitutions were silent. The U to C substitution at
509 and A o G substitution at 1179 have not been report-
edd 1 any WNY isolates from the United Stnes. However,
an solate colleeted in Hllinois in 2002 {GenBank accession
nes AYE2R521) has o L to A substitution at position 349
Similarly, an asolate from Randall County, Texas
{Genl3ank accession no, AY428519), has an A o C substi-
Nition at position 1179 Several more divergent straing of
WY, sueh ns o Kungin vings isolated 10 Australia i 1960
{ClenBank accession ne. DOG246), have a G sl position
1749, The prv-E genes of MexNL-03 differed from
TMIT 03 (GenBank accession ne. AY37I271) mm 13
macleotide positions ((:65% divergence; Table). Five
mutations were m the prid gene. and eight muiations were
i the E gene. Three mutations resulted m amine acd
chianges.

A phylogenetic tree was constructed by Bayesian
analysis vsing the complete prv-E gene sequences of 44
WNY straing, including this WNV from Nueve Leon State,
Mexico (Figure), Phylogenetic trees were also generated
using neighbor-joining (NJ), maximum parsimony {MP),
and maximum likelihood (ML} analyses (data not shown)
In the Bavestan tree, the WNV isolates from North
America formed a monophyletic group consisting of twoe

Waeasl Mile Virus Sequence, Mexico

sister clades (denoted as ¢lade | and 23 MexNL-03 shared
# close phylogenctic relationship with isolates from inland
Texas, consistent with our nocleotide sequence align-
ments. These viruses, along with 1solares from Coelorada,
Mlinots, Alabamn, and Tabasco State, belonged 1o0a nested
clade (denoted a8 1AY wathin elade | The stansteal sup-
port for clade LA by parsimony and distanee boatsirap
annlyses were 64% and 66%, respectively, The aother WNY
isolates that clustered in clade | were from the eastern
United States. Clade 2 contmned WNY isolates from the
southeast coastal area of Texas and the portheastern Lnited
States. The WNV isolates from coastal Texas formed a
nested alade (denoted ns 2A), conlimming previous resiles
RN

The parsimony-informatve sites, corresponding 1o
nucleonde positions 660, 1442, and 2466, were unportant
in defiming the topologie featres of the tree (data not
shown, see  online  Heure,  available  from
hirp:Ywww cde.gov/neidod/ETDval L One?/03-009 54-
G2m). All 21 WNV strains in clade 1A contained a
unique € to L substitution at 2466 Al exeept tor the (ve
most basal isolates, contained a unque © o T substitution
ar fvl) and all, excepr for TMLT =003, contained o wrigue T
to O substitution at (442 TULT 103 was basal to the other
WY strmns i clade VA, and dus topologic arrangement
was due ro the single nucleonde difference at 442
However, we consider 1t unlikely thar TMUTL-03 was the
predecessor of the other viruses in elade 1AL 1o additzon,
the parsimony and distance bootstrap analyses did not sig-
nificantly support this ropologic arrangement (bootstrap
valuzs = 50% and 51%, respectively). Moreover, WNY
isolates from the northeastern Umited States occupied the
basal position of clade | Similarly, the basal positon of
clade 2 was occupied by WNV isolates from the northeast-
ern United States. Thus, our findings sugmest that the

Tahte. Mucleotide and deduced amino acid differences in the premembrane and envelope genes of the West Nile virus from Musve

Leon State compared with various other West Nile viruges

Gengraphic

Nucleotide no.’

Strain origin__ " 483 540 BbU  BS8  BB7

nar

1179 1358 1432 1442 1626 2328 2388 2466  Hef

Mew York. G u G c u C
MY ey’
MexML-03 Nugvo Lean c U
State,
northeam
Mexico
Tabasco u u L u
State, {Thr}
sputhem
Mexico
Harris Ca, u
inland
Texas

YWN-NYSS

TRV 1037

e

A C U U c o (5 [ B
(S2r (Val}
G U G

U
{Ala)

{Pra)

(5 1L 13
(Ala)

*Wuclamiide sumbsers correspond 1o thase of the prolotype Now Yook stain (WVR-NYS3}

‘lantated from & Chilean famings {Phosnioomenss ohiensis) (collection date: 06:01/9%) GeonBank acossaion no.: AF18EHIS,

Aming acld changer are shown in parenthesas. Gaps indicate na changa in the nucleatide saquancy

|sotated Trom o hore (collection date: DB/2TA03), GenBank accosson no. AYA2ET4L

"lsotated Trom Gommen Raven (colbction date: 0570603), GenBank accessan no. AYIT127T1

lsplaled Tram b blue|ay {Cyanocitta cristnta) and passaged once n Vem calls (coflection dato: 06/ 1402) GenBank acooadion na. AY TEGE0E,

Emerging Infectious Dispases + www cdc.govieid « Vol 10, Na ¥, July 2004

1315



DISPATCHES

WHNY isolates cireulating in the United States and Mexico
diverged from a common ancestor from the northeastern
Limited States.

The trees generated by NI, MPoand ML analyses
showed the same overall topologie features to the Bavesian
tree, except that ol of the coustal Texas solates were basal
o the Jsraeli isolate (duta not shown). The bootstrap sup-
port for this topolegic arrangement mnged from 58% 1o
TA%. Simailor findings were also reported by Estrada-
Franea et ol {51, Furthermore, the WNV isolates from
Marylaned and New Jersey, as well as most of the 1solates
[rom New York, occupy the basal posinons of clade 1 of
the NEMIML trees. As a result, we have not shown the
boonsteap values for clades | and 2 of the Bavesun trec
becuuse thewr composition does not match exactly 10 the
coresponding clades of the NIMP/ML 1rees. However,
the Buyesian analysis provides o more robust and efficient
phylogenetic tool compared ta maore conventional phvlo-

genetic techmgues ( 15), Additional sequencing and phylo-
genetic analyses will be necessary to clanfy these issues,

Conclusions

The data presented here indicate that WNV was intro-
duced into Nuevo Leon State, Mexico, from inland Texas.
A likely mode of mtroduction was by infected birds travel-
ing for short distances (16), Earlier studies have provided
serologic evidence of WNY infection in horses o birds in
the nearby Mexican states of Codhuila, Tamaulipas, and
Chahuahua (4,5,17) Taken together, our sequence data and
the findings from the serosurveys indicate that WNV activ-
ity 15 now widespread in northerm Mexico, as well as i
other regions in Mexaco (5,6,18), The geographic distribu-
non of WAV in the Americas will likely continue o
expand; thus, enhanced WNV sorveillance i Mexico s

warranted.
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Flgure 1, Phyloganstic analysis of West Nila
wiras  {WHNVY from Muevo Leon State
Mexico Phylogenies were astimated by
using the program MRBEAYES, version 2.0
(15) Sampling of tregs from the posterior
prabability distibution used tha Metropolis-
coupled Markov chain Monte Carlo algo-
fthm 1o allow running of multipla Markow
chains. A& run with four chaing was per-
formed for 90,000 generations, under a
genaeral ime-ravarsible modal (all slx types
of substitutions acour at different ratas) with
parametar value estimation for base fre-
guencies  substitution matrx values, and
rate heterogenedy. Rate hatarogenalty was
estimatad by using a v distnbution far the
variable sites and assuming a certain por-
tizn of sitas to be invarable: The bum-in
time was 700030 generations. The phyloge-
natic analysis 12 based on the 2004-n1 frag-
ment encoding the complele prid-£ genes
of 45 WHVs The tres is rooted by Lging the
protofype WNY strain from Uganda in 1937
{GenBank dccession na, M10103) as an
gutgroup. Values above some branches
represant the percentage suppor by parsi-
mony boalstrap analysls. Values below
some branches represent the percentage
support by distanos bootstrap analysia. The
bootstrap confidence estimates are based
on 1,000 mplicates, The WY fram Muevo
Leon Stata is encapsulated.
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