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Background : Acute respiratory tract infections (ARTIs) account for significant morbidity and mortality in infants and children worldwide.
The majority of causation agents are viruses. In 2001, van den Hoogen, ef al. discovered a new paramyxovirus, human Metapneumovirus
(hMPV), found associated with severe respiratory illness in pediatric patients. hMPV displayed a high percentage of nucleotide sequences
homology and genomic organization similar to avian pneumovirus serotype C. Serological surveys in the Netherlands showed that children
over 5 years were seropositive and reinfection throughout life may be common. The clinical features associated with hMPV infections in
children were similar to human Respiratory syncytial virus (hRSV). It was associated with both upper and lower respiratory tract infections.
The most significant clinical features were acute bronchiolitis and pneumonia. Fever, cough and difficulty of breathing were frequently
observed in infected children. Coinfection with other respiratory viruses can also occur, especially with hRSV. Phylogenetic analysis based on
nucleotide sequences can be used to separate hMPV into 2 lineages.

Objective : This study was designed to investigate the incidence of hMPV in nasopharyngeal suction specimens of infant and young children
who clinically presented with ARTIs. hMPV detection was performed by reverse transcriptase polymerase chain reaction (RT-PCR) located
on nucleocapsid (N), fusion (F) and polymerase (L) genes.

Materials and methods : Two hundred and twenty-seven nasopharyngeal suction specimens were collected from pediatric patients with
clinical symptoms of ARTIs admitted to Chulalongkorn hospital, Bangkok, Thailand. To ensure the positive results, positive specimens
underwent DNA sequencing and were later confirmed by the BLAST program (www.ncbi.nlm.nih.gov/Blast). Phylogenetic analysis for
hMPV N, F and L genes were performed by PHYLIP95 program.

Results : In this study, the incidence of hMPV infection was 5.3% (12/227). The mean age of children with hMPV infections was 20 months
and median age was 17 months. Clinical presentations associated with hMPV infections were fever (100%), cough (100%) and difficulty of
breathing (91.7%). Ninety-two percent of hMPV infected children were hospitalized and all children had pneumonia. Coinfection with hRSV
was found in 1 patient. Phylogenetic analysis was used to identify 2 lineages of hMPV and cocirculation of both lineages during the same
years. In addition, the sequences were submitted to GenBank under accession Nos. AY 158463-AY 158465 and AY550148-AY 550175
Conclusion : The results showed the incidence of hMPV at 5.3%. However, the incidence in Thailand might be higher than that, as hMPV
infection could remain asymptomatic in children yet cause ARTIs in adults. Coinfection with hRSV found in 1 patient, indicated that hMPV

shares seasonal distribution with hRSV.
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= = A Y A TZY A Y [

%ﬁlﬂﬂﬂlﬂﬂlﬂaﬂﬂﬂ;ﬂ (envelope) !,Wi’]@lﬁil‘ﬂWll@\‘]!ﬂ.lﬁ'ﬁ)ﬂ?!ilﬂlﬂ\i"hﬁﬁ Iﬂﬂﬂﬂ')"mﬁ']iﬂiﬂiuﬂTi

=2 v I A . . .. 1 1 [ 1

daimeziufiadonanas (hemagglutinating activity) vedlnuazryazin  Usinglsa’ly
o Y a =< S A 14 =2 91 @ dyd a o ad

fﬁlﬂiﬂ‘ﬂ11ﬁlﬂﬂfﬂiﬂﬂlfﬂgﬂl@ﬁ!ﬂ\lﬂm'ﬁ]ﬂllﬂﬂl‘lﬂ ‘t]\ﬁJ?Jﬂ]lﬂ’ﬂ]l'.]iﬁutﬂut’fﬂﬂ“ﬁﬂ‘ﬂﬂﬂﬁﬂl!wua

Pneumovirinae

{ 1 4 Ja
g2 wereegilseves hMPY iegnielandesganssmisanasou

J 2 o % oY) as A A Ya . .
AowIIiIMImManbuzved 15aneI5neen513ne11ae14935 Random Arbitariry
PCR (RAP-PCR) Ta8M1500n411) primer HUUGNIUNUAsWUEN558v09 15 a iomiuil5ina
19 Y Y v 3 o 1 . = s Y o 1 ' =
msugnssundieg lailudaug vinduimsednuing lo Inaudniwaazdiunliou
= o EYR-Y A U v o Y
MEUNUIHANUENITNNLOY IUTUIAITIHANUENIIN (GenBank) Tagldlilsunsy BLAST
. . 1 o a 1 1 A Y Y 2
(www.ncbi.nlm.nih.gov/Blast) 15109 Nensiugnssutaznsaozd luuaazdiui lalndfes
[ 9
U Avian Pneumovirus serotype C (APV-C) i liinamsaaie luszuumadumelaluun
d‘ Ci | = =~ 3 3 dl ! ~ @ 4! =
wniiga ienl3eumeumsieda genome V99 MTANWITEW IR Preumovirus 1)
< a = 3 = ~ S
hRSV 1Tludunan vzl gene NANUA 10 gene LASUNITLIYI genome 11l
1] ’ v Ao . £ ~ <3| a =
3 -NS1-NS2-N-P-M-SH-G-F-M2-L-5 VIUA Metapneumovirus  BIU APV Wuaunrnazil
4
gene MIMUA 8 gene LAZAINTIS04 genome ANVININE Preumovirus An 3’ -N-P-M-F-M2-SH-

4 ' o A =) = A @ v A 1 S o
G-L-5 ﬂiwﬂg’n”hiﬁwwuummm genome mllﬁmﬂ‘i_lll’,]iﬁ%i’)gclufﬂuﬁ Metapneumovirus

=< Y1 I v A ' A v . [ =Y o
mmmmtﬁqﬂ"lﬂa1tﬂu”lasaﬂag1u%uﬁ Metapneumovirus ISUIAYINU APV
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|G glycoprotein

- F glycoprotein

"IZ protein

N protein

RNA genome

P protein

gﬂﬁ 3 uamgﬂinmaﬂ'ﬁﬁﬁagi“lumxlﬁﬁ Paramyxovirus

& o A & {
TagagUuda hvpv ilulhSaniinlaeniiuy (envelope virus) 11U lipid bilayer N30
< 9 9y 9 Ja [ [l A o Ax
vounu laneldndesgansssmiomnasey  daegluulia  Paramyxoviridae, FuUNWID
' Y [ @ = I
Pneumovirinae uazagiu%uﬁ Metapneumovirus IFUIABINY APV i) genome 1111 RNA aeau
: R Ny
(negative single-stranded RNA virus) NAMNe1IUse0 13,350 Hanale'lng Fetlsenevla)
Y 3 =\ = Y] ~ A o 1 A
A8 gene IANUA 8 gene LAZUMNITEN genome A931I7 4 taziud1uIuad 1 cytoplasm 1Hp9
I o { U A 1 { o
910 hMPV 1l Fanog luuia Paramyxoviridae 9ligisraazvihves Tsaumilouny

] v vy
h§aouq Neglundiiatinmday A
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1.

(]
PHMH F HM:HsHH 6 L 5

JUN 4 UAAINIITEI genome YOI hMPV

170278 11/5AU (nucleoprotein: N) - §AWE1 1,185 HandTe InauasTusaud

. . a = o oA = = 1 dy
AU 394 amino acid (13RI AR WMUIN 55 Da 1,239) Tilsauluauil
wlouiy APV-C 1In7igaDa 88% 1Az Paramyxovirus 91 hMPV 92ln711

Y 2 =\ 1 3 Y A =\ (] csyd
TndReadion 7-11 % mniy rhnves ldsauluaiuil fe

o v o a o =} 1 Y [
Mg wnuensng 1asau (M) Tumsaiieli RNA genome voelisa
T INN UM capsid (encapsidation)
- gelea ldlsan (@) waglnawesallsau (L) Tums transcription
1o replication
o 4 [ a o
- s uuunI g 11581 (M) 11013 assembly
I v o w @ .. . .
- L‘ﬂu“ﬂﬂﬁ)ﬂa‘mtyﬁlumiﬂﬁﬂﬂwﬂﬁﬂﬂﬁ transcription L9 replication
a 4
Woa 11 11/5A1 (phosphoprotein: P) - HANED 885 117Ad 1o Inauaz T11/5Auil
. . = = do oA = = 1 dy
A8 294 amino acid (1377 1o Tnadiiain 1,263 84 2,147) Talsauluauil
A o = [ =& g o A (] A A o
MU APV-C 68% tazmiouny hRSV duilu lianod lunwiiameany 22-
= 1 [ = a 9 .
24% Uunumaany Inameia 1isau (L) Tumsas9ais RNA (RNA synthesis)
gardaiminlumsadie RNA  sawduInamesaldsdy  uaziindle
T1ls@uN) dnane
a = . = a = d A A
UUNIAFIUIAY (Matrix: M) - HANBE12- 765 1308 1o lnauaz T1lsauiianuen
3 . a = o A =3 = 1 c!y A @
254 amino acid (11AA 18 INAAHUIN 2,180 94 2,944) Tals@uludrutimilouny
= ~ A o ' Y o A 3
APV gaD9-76-87% HAsANUIKUDUAY hRSV ADUTNGI. AD- 37-38% 11U
TsAuntinnigauazindinlumssmuaglsnvedhia © Ae — nldendu
4
(envelope) 10¥N1T budding DDNIINLFARA host
a ) =\ a 4 =\
WsuT1/5@u (fusion: F) - 1A 1,620 11703 19 Induaz Tilsauiinnuend 254
. . Aa = Jdo oA =2 = 1 dy A o
amino acid (1170318 INAAWMUIN 2,180 89 2,944) Tilsauludrudimileuny
= A [ [ d‘ d‘ 1 Qd‘ =
APV-C 81% waglinnumilounulasadus fegluulia Paramyxoviridae 1iiea
Y
o w [ 1 I
10-18% fusion protein NunuMdNylumsnelsn mzTlsauludiuiniu

v v o W ] 1 4
surface antigen TumsIunualsy (receptor) U®Y host Tumsia genome L"’IQJJWQLGD’aa
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= % (% d‘ d‘ 1 Qd‘ = 9 = (% (%
W03 host tnilounu liadus fegluuviia Paramyxoviridae Dauiazlinsiuea
Y] 9 I'd =\ [ 4 9 19 12 v @
AUUBUBWNWIUN 1U5AY (G) NUsadVed host 1A uAd1 IuMTIVAVVB
[ 4 v ] 1 1 4
fusion protein NULFAAUDY host Tasanee hisunsnlaes RNA genome L%ﬁqwaa
9 1 . = [ dy A J d'
U049 host 18 M13Ua08 RNA genome U84 paramyxovirus 3na lnasil Ae noun 12
o v W Aa 4 e’:/l An = 3
JOSIUNY receptor ‘uummsaamgyemmzuﬂwummmﬂu F, (percursor F)
A (- a o = ~ A =\ 4
waziie laSaduiy  receptor VUANWAR Iaslanzitiunzay Ao Neu lal
o Y I ] (] A ~
protease V09 host 3z 1H F, usnoeniilu 2 wuledey Ao F, uaz F, lagll
. A 1 :ll A Y v Y o A
disulfide bond 1ONTZHIN F, 18z F, 1iniunlaeniuves hianwzsiudinuibe
9 4 U 9 1 4 d'
NUIYAa (cell membrane) YO host Liazdzilass RNA 11gisadved host (317 5)
- s = 1 dyd .
22K Til5au (M, protein: M,) — Tsauaniis 2 open reading frames (ORF)
Mo Pneumovirus 814 Aszneu lalde
- Tisau M2-1 (transeription anti-termination factor) @éaﬂﬁﬂ F gene iagdl
4 4 a = ) A =3 =
ANNE1D 187 amino acid (HIAA 10 InAdran 5,315 89 4,752) uagll
AN UNY APV-C 84 87% Hnthnwe Indwesallsaulumsaia
J
1o L]
- Tals@u M2-2 (RNA regulatory protein) dginaouiuny M2-1 1A210e17
. y a =\ < o 1A = =\ A o
71 amino acid (1292 18 I1NAGILHUIN 5,263 DA 5478) UANumTouA
Y ' A A ) Y ~
APV-C "ogni1 M2-1 A8 HNUNY APV-C 56% winveslysauluy
2
duiineminauanluszrINmsINANGZLIUMT RNA replication 18
transcription
4 a a
auoad lalaslWun 11/5Au (small hydrophobic protein: SH) - JAM8717 552 17
= J s A . . a = J o A =2
aalelnauaz 11/sAuTinueny 183 amino acid (1703 18 INAAUHUIN 5,509 D4
Y ) 1
6,060). Ta)5Aulugauiinue1nNI. Paramyxovirus- 0419 o4 1150051
Y v
www.ncbi.nlm.nih.gov/Blast 151041 )58u Tudnii lutianumieudn e
[ Y
ni1wlnilegiu wihivesTusauauids hinsauwida
9 P a y < A
uammmmuﬂﬂmu (attachment protein: QG) - ulu transmembrane NUAINYII
a = 4 =\ a < o ] {
710 #na 1o Indnaz TUsAuiin1Ne17 236 amino acid (13nale Inddwmniah
6,262 13 6,972) 1o 191151051 www.ncbi.nlm.nih.gov/Blast U5y Tdsanlu
1 dy = A Y (% d' CY
dauil hifianumidouny hiainswluilegiu
Tnamorsa T115@u (polymerase protein: L) — inwenuniiga As 6,017 Hana
4 a ) 1 {
To'lnauaz Tsauiinnue1d 2,005 amino acid (1208 1o Inadmuan 7,182 4

13,199) ritpaanda luiimssenudduiiondlo Indues APV-C Tuau L gene
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G attachment

F, precursor

host receptor

A A A A

cell membrane

4 (Y] d (YY) (Y]
el Smdngivadued host HazH1 receptor TUM3IUNY G protein vodl13a

G attachment

F, precursor

host receptor

A

cell membrane

210U G attachment NOZAVN receptor Y9\ host ltag F, 92AUNV cell membrane

cleaved uncleaved

+ host cell protea51 ¢

G attachment

G attachment

F, precursor

#1n F, ¥041339923u11 cell membrane

24949 host 135afaza131159311 RNA 0 F, 13190 cell membrane Vo4 host

y o1 ¢ v ISanluaunsangadla
genome UIFIBAAYDY host Ulﬂ u

=).

71

1 J
5 Llﬁﬂ\‘]ﬂ'ﬁlsﬁl’]quﬁasu’ﬂ\i host Y93 hMPV
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= 1 A = [ =S 1 dyd = A v

v linswanumouvealisduny APv-c TisAuludmiivadinnumilouny
~ = =S 1 dy =} [ =

APV-A 1nNga Ao 64% uazlisauluaiuilmiiouny hRSV 44% Talsauluy

1 ddeI A 12 1A 9 A = 1 dy A 9
TIUUNUDINGA LLG]&J‘IJ‘LH@GMQWITXQ wummaﬂﬂmuiumuu D NITHIN

g q

tou T RNA-dependent-RNA  polymerase Tunszuiums replication 4Dy

transcription 3N P 1iag N

'
= v 1

nndeyan lamldideasdon hsannudlulyaniliine lsaluunudrdnueae

U

=

o J @ J A g =L Y a Jd qg: 9 o o J
wugundaypd vioduhiaine e lsalunyedmniu 39ldvimnaassludainaans

E] Q

D

o

Y 1

IWoANMUTUNIZ (host range) VBIMIND l3Avad Tawiiail Tasmsviea lhiaimmamiz
A k4 1 Y
o luaynvesdesnuun  dsnghauiminiinaoimsvesmsaade luszuumaaumely

' @ a Y& @ o/l Y L 1 o A
uaasn hiariaihduhavesdaliassgndaeuunniy - Jsgwnsoaglidnhyaiiiu’l
[ P [l A =) A v n Y 9
5ammmgyam§‘1“lum1ua Paramyxoviridae UG Metapneumovirus g laldimsAunuuay
v @ {1 a o o’dy §
dufluldaineldinalsaludadiaesgnaseun  991A19%091  human  Metapneumovirus
(hMPV)
A = =< wad? R oA 1 1 z [ A S 9 A
iefN¥INIMIgIATUYEY hMPV D9ih@sunquolgagaa 1-90 Yanu 13 s0 4

=

9 a = o a dy 1 A 3 1 dd? 1 a9
l,l,’d’JlITV]ﬂﬁ@ﬂll@u@]ﬂ@ﬂﬁﬂqﬂiﬁ%uﬂu ﬂ'§1ﬂ§]’31ﬂu1/11161q¢5]\‘]u§] 5 ﬂﬂlu"lﬂmuclﬁmmmm

D) U

[ @ a Y I~ 1 (] a v [
muse hiasiatiuduazuaaalimiui aMpy ashinalsaluladnauaziuiuiunii 50 3

[

a’/‘ q v A Aa cuad? ] v A A Aan aa
mszaziin hMPY s hfanmsgiavn el hyammadidtmsasieitenenylu
% o { 4 I
o910 #9910 A Van den Hoogen azAmE AUNY hMPV o w.a. 2544°” Aldfivae
A o = a dy a A 9 1
Uszmanaulvihmstnyins@ade luszuumauduneslaiesnn htMPy Tuduaieeg 9o
] c?/’ <3 [} [} EZN J a § a {
F01gnaluaniazdIvg) 1wy guiamsainsAnade hMPV, 91015909M5ARAT0 hMPV 1Az

AOWUF VD9 hMPV

onIMINLMIAAIE hMPV luilszimeagg

% 4 q o
nasnnmsny- aMPv. lualsemanusosuaud " latnansdsemaldimsasiam
Y
PA3IMIAAY0 hMPV 10835 RT-PCR Tu gene 9199 19U N, F, M 1oz L Tuna1e92901g Wi
wAa 4 a g a 1 [ [
guamsaivesmsaae hMPV  luszuumadumelalullszmeaiee  uanaiuesn 'l
A Y o q ¥ Y °
ueraalumsed 2 vindeyamsny hMPY lunaneiszmenihliagd1dan haMPy awnsodth
Y a Y (] wAa o 1 us/' [ 1
Tinalsnlalunnaeerg wazgiamsaivesmsny hMPY lunsaziszimmindnauanaig
Y] I~ {1 @
fueonlil erathunsizmsssnuuuminaasanaany luualszmarzeonuuuninaasa
a dy o 1 c?/’ v 9 I A
TAsN139529N509N13AAD hMPV IUAIDEINTNINNA IUNMATINUNINNNV152NnaANaTI9
td'QIa/

a zﬂy o ] Aq ¥ o o A A Ad <
HIN1TAALYD hMPV mﬂmaEJN‘M‘HNaaUﬂ‘UUl%iﬁmfJLL‘Uﬂ‘VILiﬂmﬂum%ﬂmﬁﬂizm'ﬁﬂ

QU



o Y3 A '
mﬁlmumaammumzﬂqu

U k%

da
g3ils1901nnavsganssauaannseu

,

Family Paramyxoviridae

N

attachment protein = HN l

Subfamily Paramyxovirinae

'

1o Y3 A '
hlumalmumaammummqu

attachment protein = G

Subfamily Pneumovirinae

Genome Ul,lifl NS

\ MmldinaTlsaluau

.

Genus Metapneumovirus

l Genome 3 NS

Genus Pneumovirus

- hRSV

'

\/

hMPV

v

mldinaTlsaluun

APV

HEAAINIAUNY hMPV

21
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Y o =2 a dy 9 [ ] = [ (34)
ulﬂﬂ']ﬂ?ﬁﬁﬂ'kﬂﬂTﬁﬁﬂlG]f’ﬂ hMPV gounad 1% ﬂTﬁﬁﬂHfluﬂizlﬂﬁ@\‘]ﬂf]E azilszmng
(35) < = a dy 9 [ = = o w 1 = 9
™ umsaneimsaarsegeurautunar 25 1 uaz 8 Uauddy uamsanuigou

[V [V oaj 3 = a zﬂy ~ Y o a tﬂy v A g
'ﬂa\ﬂuﬂi&'ﬂﬁi’)\‘lﬂq‘HuuLﬂuﬂWiﬁﬂH’]ﬂWi@ﬂLsﬁ@LﬂW']gﬁﬁlfJ‘VlGlﬁWaaﬂﬂﬂﬂ’]ﬁ@]ﬂlsﬁ'ﬂul'Jﬁﬁ“Vl!fiJu

d’ﬁ)w 1 =

a dy 3 o < AR Y A A 1
N390 AIUNMSANEINMTAAED hMPV Hudenadunanedeelinest/ssimaanany

u

9 qlszimer

4 J(37) a 2(38) 1 ng EZ 4 a dy
nusosuaua  wazludszmadaa™ mniu uazgiamssivesmsaae hMPV lu 3
dyd o w =< A 4 a dy 3 1 s Y
Uszmaiiiilu 5.5%, 7% waz M1y MIANEIUANITaIv0INIIAAIETD hMPV Hudinaliioy
< = o a & o g <
oM UMIANEITEE817 Hazdns IMINUMIAaEo hMPV tiufo1adluluggrun (u
Y ] Y
uovglsl) FeihmsAneIMsAade hMPY MmW1239n a1 g numsanye uAsAsINg
a Ay v Y U [ d' d‘ U ol e a dy a
daye hMPV  Unvztlesninsadugine lninamsaade luszuumaduriielalagmme

= Y1 o < o w Aa dy a 3 1
hRSV DN hRsV denadluilymdingylumsaaweluszuumaaumealaludn uaung

(39)

< o a 3 { i " a g
MIANMINNUNIOATINTAAYD  AMPYV  NABLIINUMIAAIYD hRSV HATMIAUNY

[ 4
hMPY lunanetlszing inlwagd 1 amev duhfaimlfinanmsaade luszuumadu

Y o Y o A o a v = L v
W’lflclfl] LLﬁ'JENﬁ’lﬂJ’liﬂWUhlﬂﬂ'JTaﬂL‘]fumajﬂU hRSV 91938 a3 1nNTANH UUDIAUUDIAUY

a

0 Y wa J a g a 1 <
Aiadtelulszmalneg wuglidmsaivesnisdaie hMPY Tuszuumaaumelaludihenn

U

Y 4.2% 0

¥IINTIZUIAUDI hMPV

! . = = a dy [ 3 AR A
PFINNITTISUIA (seasonal distribution) VYDINITAALYD hMPV #anudunANY 1199910

mssenulunaazlszmadnwanannuesnll  wouglsl, eninuazeomasdeinny

v
(2 1

a 49; = 9 Y a A A [ =< A
N139AAL¥e hMPV ”luqawunamquﬂu”lma 19 ANLALADUDIUITAUDIUAD UG

(30, 35, 37, 39,

- Y] 1 5 [~ a 4
D QumeasanuinnludeansdatunnuoFamiioudsemalng wumsaade hMpv lu

] Y 9 A 3’ 1A =3 (36)
TINAUNNIDU D GNLL@]LWJUL?JHWHUI,‘]J%HQQﬂiﬂg]mll



d' [ FAL Aa dy a 1
MINN 2 uaaIdns1MasIany My ludihenaadse luszuumadumelaluilszmeeig

, o - faun | dwoun | gene N4 luns Yy -
szime AANDIEY ¥900599 | AU HAIININY (%) $1994
A379 ny A379
RRERY 0-27 1.9, - WA 4 63 11 17.5 N,L 45
00aIATIAY 1* 0-3% 1.0 -a.0. 7 329 32 9.7 N 58
. WY, - AL, 3
iy 0-31 147 6 4.1 F 47
WY, - AL, 3
. ) WY, - 3.0 4
w5 aera AN 337 19 6.6 N 44
WH. - AL 3
2N 1* NNFI0Y a.0. - 1.0 5 405 9 2.2 L 41
waAUIAT 1 0-3 9] 5.9, - 13,9 4 208 12 5.8 N, F 50
HALIA 2 NNFI0Y .0, - 130.8 6 447 66 14.8 F 46
o Alva) He1m9) 984 44 4.5
ansgonsm 1 .. - 1308, 5 N, F 39
Al (lidiens) 217 9 4.1
ANIFOINTN 2 0-5% A0, - NI, 4 296 19 6.4 F 42
uuaud 4-13.57) .8, - WA, 8 132 10 9 L 43
1U51%a 0-39 W, - WA, 1 i1 27 24.3 N, F, M 49

W - * Ao Uszmani

v
A o

= A ] [ ~ 9 Y] v A g d’ﬁl
IMITANEINNUYNUD hMPV Iﬂﬂ!aﬂﬂ@jﬂﬂ?ﬂﬂiﬂﬂaﬁﬂﬂﬂqﬂﬁﬁﬂlﬂuﬂgﬂﬂ

[

23



24

a A” U % tg d'
NIANAE® hMPV 3INNUIBOOU

a dy 1 @ a dy A ' Y dy qgj g [
N13AALYD hMPV F3UNUNITAALYDDU Iﬂﬂlﬂ‘W'l%i’Jllﬂ‘]JHf@ hRSV UU W‘]J’ﬂlﬂu“ﬂili]fl

[

8)

o ﬁv‘iﬂmﬂmﬂﬂmmiwaa@anmﬂaﬂmumumwu IUNNAT I UM TAN NI

mmﬂizmﬁaﬁgmmmwmmﬁﬁmﬂfa hMPV i’JﬂJﬁ‘lJL"]f’é]fJuhhjﬁ!QNﬁiﬁ!ﬁﬂﬂﬂﬂ;ﬂllﬂﬂ]@i

213"

VNMIANEINUINTTLUIAVDI hMPV UFIUASINUNITTLUIAUDY hRSY 0774

49) 50)

1 [~/ [ 09.:} 09/' [~/ ~ a 4 1
uanamsans ludluauniu® mszaziiudedlull I dnsgnumsdare sy

(34-35, 37, 39, 42, 45-46)

Y Y
(coinfection) HUMIAAALD hRSV HALINANTANEINUNTAAIYD hMPV mnﬁu

(35, 37, 39, 42, 46, 50)

Y
M3IAALYO influenza . cytomegalovirus™ 1ag Adenovirus™" ? yonnmiudi

Y
ffﬂiﬂ‘iﬂWUﬂ1iaﬂ!°§@iﬁuﬁﬂllﬂﬂﬁliﬂqﬂ IBU Em%mmﬁu Staphylococus aureus,

9.
Streptococcus pneumoniae, Stenotrophomonas maltophiliam) 1¢andae

91N13UATINSHAAIVDIFAAIFD hMPV

Y
NMIANN hMPV Tuvianedseing wuan hMPV 'ﬁﬂﬁﬁﬂﬂﬂ”lSG]ﬂL%i’ﬂUi%‘]J‘]J‘Vleu

Qﬂjll 1 1 9 d’Q dy a v Yo
melansainyuuazaIva N‘].]’JEJ‘VI@W]LGH@ hMPV GluiZUiJVINMUWWEJGLmJﬂ%Sllﬂ'illﬂﬁ

(34-35, 42, 43-45, 51-52) (35-36, 45)

Fanetlunasaaurossniay (bronchiolitis) aziloadniay (pneumonia)

Y AAa d Y [ a dy (%
61ﬂ1illa$’iﬂﬂﬁllﬁ'ﬂx‘lﬂl®\1Q“IJ’JEW]GI@LGH@ hMPV ﬂamemmm%"hiai@ﬂmww

Y Y
a a (] ] Y 1 I~ ]
hRSV A9 To1msveamsaare luszuumaauielagiuuy wuy daua1msaniios 5y 1o

=

v o = Y y A ' '
s 111"]], 1’7181%?]1‘U1ﬂ "hJi]uaqa1m§5uuimavmaﬂﬂfmsawaama% !La$]13JET13J1iﬂ!,!,EJﬂ@'Iﬂ1§

'
JA A

GUENW‘VIG]QL‘KE] hMPV E]E]ﬂiﬂﬂﬂ‘lﬂﬁﬂﬁf@ hRSV Ulﬂ

Y

(30, 35, 39, 43-44, 48-49) 1)

= (%
msan lulszmasengy
< a dy 9 [ a dy 9
ANUAI TN AR IMPY ludihefiioinsaadgelussuumelendretumsfaisels
] Y
wialvg) (influenza-like illiness) Todilaeimsnyegdild, lo uaziranduniiotiosnia

9
1 o o 1 1 a I ]
W?@L‘Vﬂﬂ“ﬂ 5 ‘]ﬂ\‘lﬂﬁﬁﬂ‘lﬂﬂaTJ’JTfJWﬂﬁGU’ENﬂﬁGIﬂL%ﬂ hMPV ﬂvlll’(ffulﬁmlﬂﬂf]ﬂﬂmﬂ

IN3YBINTAAIED influcnza A I&FUA S

a d < 9 ] ] Y
DINITLACDINTUTAAIVDINITAALTD  hMPV Glu&ﬂﬂ, @Glﬂﬂél uaﬂu@qu (W‘V]ll@']q

U

e

1 =1 091/ 9 Y] A sldla tﬂy a v W v Jo =]
1NN 65 ‘IJ) HUANYNY ABD ANAALYD hMPV 6]fL!i%‘U‘U“V]"IQ!,YF’I°Iﬂl1’i"liﬂcl,ﬂll‘ﬂfﬂfl"l‘hl‘]iﬂ‘].l‘fﬂillll‘sll
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Y= o ] A Y a9 £ 1w
wn Tagaoalndad i posterior pharynx W98 wazagdndiuniedeny
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JUN 7 udAd mucus extractor N1 TumManuI Tnsandeayn

d' A %4 d' A v
msmmuamaqﬂ%’flumﬂw

A A
1. IA909UD

I1.1.
1.2.
1.3.
1.4.
L.5.
1.6.
1.7.
1.8.
1.9.

1.10.
L.11.
1.12.
1.13.
1.14.
1.15.

Pipette tip : 10 ul, 200 ul L8 1,000 ul (Elkay , Ireland)
Microcentrifuge tube : 0.2 ml, 0.5 ml, 1.5 ml (AxyGEN, USA)
Polypropylene conical tube : 15 ml 48 50 ml (Elkay , Ireland)
Beaker : 50 ml, 1000ml, 200 ml, 500 ml, 1,000 ml (Pyrex, USA.)
Flask : 250 ml, 500 ml, 1,000 ml (Pyrex, USA.)

Reagent bottele : 100 ml, 250 ml, 500 ml, 1,000 ml (Duran, USA)
Cylinder : 25 ml, 50 ml, 100 ml, 250, 500 ml, 1,000 ml (Pyrex, USA.)
Pipette rack (Eppendorf, Germany)

Thermometer (Precision , Germany)

Parafilm (American National Can, USA)

Plastic wrap

Stirring-magnetic bar

sequence ABI 310 kit (Perkin-Elmer, USA.)

Combs (Bio-RAD, Hercules, California)

Electrophoresis chamber set (Bio-RAD, USA)
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2. qunsai
2.1
22
23
24
25
26
27
28
2.9
2.10
211
2.12
213
2.14
215
2.16
217
218
2.19

33

Automatic adjustable micropipette : P2 (0.1-2 ul), P10 (0.5-10 ul), P20 (5-20 ul)

P100 (20-100ul), P1000 (0.1-1 ml) (Eppendorf, Germany)
Pipette boy (Tecnomara, Switzerland)

Vortex muxer (Scientific industry, USA)

Stirring hot plate (Bamstead/Thermolyne, USA)
Microcentrifuge 0.2 ml (Axygen, USA)
Microcentrifuge 1.5 ml (Elkay, USA)

Themal cycle (Eppendorf, Germany)

Themal cycle Gradient (Eppendorf, Germany)
Power supply model 250 (Giboco BRL, USA)
Multi-block heater (Lab-Lime Instrument Inc., USA)
Gel Doc 1000 (Bio-RAD, USA)

Mitsubishi Video copy processor (Bio-RAD, USA)
Thermal paper (Bio-RAD, USA)

Refrigerator 4’ ¢ (Misubishi, Japan)

Freezer -20°C (Sanyo, Japan)

Freezer -70'C (Forma Scientific, USA)

Water Purification equipment (Water pro Ps, USA)

ABIPRISM' " 310 Genetic (Perkin-Elmer, USA)
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1. aataanal

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

1.10

Agarose molecular grade (Promega, USA)

Absolute ethanol (Sigma, Singapore)

Diethyl pyrocarbonate (Sigma, Singapore)

Boric acid (USB, Hong kong)

Disodium ethylenediamine tetracetic acid : EDTA (USB, Hong kong)
Ethidium bromide (Sigma, Singapore)

Isoamyl alcohol (Sigma, Singapore )

Sucrose (USB, Hong kong)

Tris base (USB, Hong kong)

100 base pair DNA ladder (Biolab, USA)

2. MSIANEHIUNMIana RNA (RNA extraction)

2.1

Rneasy mini kit (QiaGen, USA)

3. MIANAHSUMSIN cDNA

3.1
32
33
34
35

5 x buffer (Promega, USA)

Rnase Inhibitor (Promega, USA)

Multireverse transcriptase (Promega, USA)

Deoxynucleotide triphosphates, dNTPs (Pharmacia, Sweden)

Oligonucleotide primers (BSU)

4. MIANTIHSUMIN PCR

4.1

Eppendorf MasterMix (2.5x)(Eppendorf, USA)

d
5. msnldmsumsildnanan PCR 1usqns

5:1

Perfect Gel Cleanup (Eppendorf, USA)

6. MIANTHIVNMIN DNA sequencing

6.1
6.2

BigDye terminator v.3.1 cycle sequencing RR-100 (Perkin-Elmer, USA)

BigDye terminator v.3.1 cycle 5x buffer (Perkin-Elmer, USA)
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niniinihd e Insaudeynvesanigu ldana RNA Tudau N gene nagimiud oy
F2 1 1 v
hMPV aatiauan sundiag IaihdeInswiasaynilimauin vaennimudlsina’l

o w

@ o oy o { o a { o a J
FalwinhdnInsanasaynidlisauanudy dwdanan ldimsmswoiinalelng (DNA

. 4 @ 13 o v A J 0o o w A P
sequencing) tWedudunaumdutiang T lndves hMPV udhdrduiiingle lnaf ldwn
A 3/ (7 { o v A J
Tilsunsy www.ncbinlm.nih.gov/Blast tijalarihd1a Twssnasaynniarauiiong Te ndiilu
1 o v { :’l < o,
hMPV Tudu N gene tdr3 i ldans Tnsanasayni Irnavaniiuiu positive control
Negative control
A < o = . = o A
11499910 hMPV Hu RNA Tasa ins12neiiu Negative control lumsdnunseil Av 1
d‘ g A . d‘d a 1
Mlseneu lyides RNA (Rnase) A9 Diethyl pyrocarbonate (DEPC) water nulsuasm
o A QY
11 cDNA 130 DNA target 1 1% 1UM1INAQDY
Internal control
4 I @ J o a 09.:’ g {
melumstudunansaaia RNA 1da5e lumsdaapiaseiiselabenly RNA 73
1 J a s A A o v 9 @ o
oglumadunanneaatiiodlumstudurnamsaiaiims ldmaauiumsi  RT-PCR w09
I a G o n @ S [
hMPV Titlumaauess Tuilsainmsanalyld RNA mszmsana RNA Tusadniieglu
¢ a 2o v v Yo R
waalnanneadiuag 1dwandniauo winliraavzainsaven laegedaauii i
o 9 = o 2 YA 9 . ¢ s
awnsoana RNA 18 uazlumsdneingsi laden]d mRNA 499 B-actin (NI 1Zaannaa
A 19 1 J v dy ~ = . 1 A o Y A @ <
lilmaanduniloazliTsau pactin oguiniesiminnlumssnuanmveusadiazns
4 s A o ' 7 A
iAo IMIUeUARUUD amoeboid movement TunIdives hMPV aziinsuavegluaditoy
a a % 4 1 yd [ 1]
A7 (epithelial cell) Y0952 UUMEAUNIB1Y FasadmaiinauITaNY B-actin TAIFUAY 1W51Y
S = a v . oAag < . A A o o v
neiuvaaenly B-actin My mRNA WU internal control tWeBUEUNEWNTRENA RNA 1A

939 1@ imsiuSinaves B-actin mRNA A837 reverse transcriptase - polymerase chain

reaction M3NNLTHIY B-actin RNA doal¥imaviniaue vinm3iiudTuia RNA v89 hMPV
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T¥raay tazmsiinysuna RNA ¥e4 p-actin I¥inaauyudiu wdesimsana RNA i

w1z liannsoana RNA 16

N1999NUUU Primers
= o & a & S v o
NITANHIATIUIZATIVNTOINIINALYD hMPV GlL!LlRiNIWi\iﬁa\‘lfﬂyjﬂnﬂﬁ‘c’JT@ﬂﬂ"ﬁ

v 4 v
(WU I1UIU hMPV $191UA 3 gene 1A B-actin ON 1 gene A

Y
1. hMPV aauiiinalelys@u (nucleoprotein: N) — 92A339n504mM3AAse hMPV Tagly
v Y
MU hMPY luduiiaeds nested-polymerase chain reaction (nested-PCR)
. g0 Ul 2 = J9Y a = U 9 dy
MIOBALUL primer DIRIAIAVNING 10 MNADINBINNMIANBINOUHTNHIINYTEINA
(UIFDIUAUA (accession No. AF371337)

v ' Y
2. hMPV @auih¥u (fusion: F)— 91m3tiind 1191 hMPY 1uaiu F gene mmnz1inang

IWiQWﬁQ%yjﬂﬁiﬁ}NaU’JﬂﬁU N gene @835 seminested polymerase chain reaction
Y
(seminested-PCR) N300 nNL4UY primers Tuduiioz 14 rimers f 14 (inner forward L1a1
p p 1

9 g primer iduuen (outer forward)

inner reverse) i]1ﬂmiﬁﬂmmmﬂizmmmmm
NINTDONUV VLD

3. hMPV d@aulnawelsd (polymerase: L) — 39101508 11IU hMPV Tudiu L gene

mw13ﬁyﬁwmeﬁwagﬂﬁclﬁ’waumﬁu N gene 23875 seminested polymerase chain
reaction (seminested-PCR) luaue ’Juﬁy M500NLUY primers 1Ud ’m‘ﬁ%ﬂ%} primers @:
11 (inner forward 118 inner reverse) i]mmiﬁﬂ‘H1GUENﬂizmmumaimuﬁ(netl) U
primer idunen (outer forward) 3ENINTDONLUULLDY

4. [-actin gene — P-actin gene @fjuuiﬂﬂﬂw Tp15-p12 genonic DNA AN 4235
bp 1182 mRNA TR 3435 bp B-actin gene Y5znov 11418 6 exon TasTidims
YOUARZ exon I3 4 m'iﬁﬂ}lﬂuﬂ%ﬂﬁlﬂumi@i’mﬁi RNA virus LWiwamfu
internal control ﬁi%’%ﬁmgﬂu RNA 5UAY NI589NLUY primer 19 forward primer

1Az reyerse primer 0GANN exon AU 1 IAEIMITOMBNHANAR VDT genomic DNA 11z

Yy 9
[ ="

mRNA 904 B-actin 8909101 IAINYUIAVEIHANAN M5ANEIATIH 1A 1Y primer 910

k)
msAnEINounriig

E4 v
Tumsfinuil forward primer 9gUU exon N 4 uay reverse
. [ A a . A F) =\ I
primer 9gUU exon N 6 WANAAVDY B-actin mMRNA n'laviinuen 606 bp wintlu

genomic DNA 404 B-actin 921UA2134817 895 bp



MINN 4 LAAIRUNUILAZANINGNIVON B-actin 1ULAAY exon

Exon MUK AU (bp) | AINYT intron (bp)
1 4865826-4865903 77 exon 1-2 =861
2 4864837-4864965 128 exon 2-3 =135
3 4864463-4864702 239 exon 3-4 =442
4 4863583-4864021 438 exon 4-5 =96
5 4863306-4863487 181 exon 5-6 = 193
6 4862453-4863193 740

MINIIANIIMIAae hMPV Iasmsudinnusaludvauiinaleldsau

(Y] d
MIANADIOUID (RNA extraction)

37

Y
TdiaaInsandeoynalSunar 100 ul lumisana RNA @28 Rneasy Mini Kit #9910

v Y Y
afa RNA @28 Rneasy Mini Kit #8292 18151121 RNA fazaneniTuna 30 ul 9iniuazuaia

v v 1 H
i Insandeyniadaldeomilu 2 wasa nasaaz 10 ul tierh 11 lumsulaou RNA

Iiluneundmumiadue (cDNA) ¥8d hMPV Tuaau N gene 1 Haoauas mRNA o4 B-

actin gene on 1 viaen

:-5 [ Y =
msnlasuerswuelviunsunwamum

319110 (cDNA synthesis)

m3ilasu RNA 1131 cDNA (#io14%11m31iiu11434 hMPV N gene 1182 mRNA 904

. , = Y . a oy y_ . = 0
B-actin geneIﬂEﬂﬁﬁﬁ@]ﬁJﬂ"ﬁN% 5 WaIIN ldaITA AT NITIUIOYNAY incubate N 65 'C

< = 1 g’ I o A g =
Wuan S UIMN sasusiInuual 2 Win
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MINN S uaasaIUNAUN 1a 1UN15911 cDNA synthesis U89 hMPV N gene 1182 B-actin gene

[ d A
aaunanlumMIT NI cDNA uaazdu (S 1 viaen)

a1sazany
N gene B-actin
DEPC water 5.8 ul 5.8 ul
P o 2l
Gomvane | s 3l
MPVPR primer (10pmod | o :
PractinRprimer 10pmol) | e "
Ruselhibitor e, [ — 05
multireverse transcriptase g™ a7/4 L AN N "
Total volume 13.3 pul 13.3 ul

maindnuhaluawm N gene Hlag B-actin Taali3s polymerase chain reaction

WS hMPY ludiu N gene 1981935 nested-PCR taziiind/5uar B-actin

' v v Y
mRNA 19335 PCR Tasldasaiuasnan 7 9101003 microtube Nldansazaisdanainnavua

Tal1nT04 thermal cycler (eppendort) TaeliguiaNaINAIT19N 8 LAzAWAKAAINNITIT PCR

laTaemsriwanaa Idlszana 10 pl weuiy loding dye 1daldaslunquaes 1.5 % agarose

v v
gel electrophoresis 1 1AMIMIAT oY gel LUVLHUNBUTIVGBVTREAY 1w ldnszua lnih

< o a o . c?/’ )
100 volt Wunai 1 %3114 taz 1% marker 100 bp 3% IAVIAVDINANAAAIAITIN 5 91NTTUIN

gel uluaI5azaty 0.1% ethidium bromide Uszansy 10-15 Wi uaziiudunTosniesed

[ A U A 9
daas1 I TomaiionennUaUDNAN 19




. . .
AN 6 LAAITIBALIDIAUD primers LAASITY
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- L A . AN 0 .4
agu primer CRIELSIGS AUHUY Tm (C) | %GC | product size uraInn
(bp)
outer forward primer (MPVP F) | 5' ACGGGGTAGAGAAGAGCTGG 3' | 389408 | 20 | 64 | 60 | EEGCHTTIGY
outer reverse primer (MPVP R) * | 5'GCAAAGTTGGGACAGTTGGC 3’ i 1004-985 20 P62 1 55 G LLIBHIGH
L HE e B & J ST T N TN i R I HE L 259bp  r
inner forward primer (MPVNF) | 5/ GCATCAACCATAGAAGTGGGAC3' | 556-577 | 22 L6445 | BONNUIBY
inner reverse primer (MPVN R) ! 5" GCATTGTTTGACCGGCCCCA 3" L 814-795 ! 20 P64 60 ! | DOALULIDY
outer forward primer (MPVS F) | 5" GATGTGGGTACAACAACTGC 3' | | 20 P60 150 i EGGHIBGIGH
F | inner forward primer (MPVF1f) | 5" CTTTGGACTTAATGACAGATG 3' L 37043724 | 21 |58 i 38 | 450bp | *
reverse primer (MPVF1r) * : 5" GTCTTCCTGTGCTAACTTTG 3’ | 4153-4134 | 20 L5845 : *
outer forward primer (MPVSL) | 5’ GCACTAAGTGAGAGATTTGGG 3" L 11052-11072 | 21 L6247 EEGCHTTIGY
inner forward primer ! 5" CATGCCCACTATAAAAGGTCAG 3 i - ! ! ! ! p
L inner forward primer (BF 44) ! ! 11336-11357 21 64 45 171b *
reverse primer (BF 2) * | 5" CACCCCAGTCTTTCTTGAAA 3’ 1 11506-11486 ! 20 P58 1 45 ! *
forward primer (B-actin F) i 5" ATGCCATCCTGCGTCTGGACCTGGC 3" | 591-615 25 o821 64 *
B-actin |---==mm==mmmmmm o s A fro I AT 606bp  frreee
reverse primer (-actin R) * 5" AGCATTTGCGGTGCACGATGGAGGG 3 1196-1162 25 80 60 *

Hueme - * Ao primers AlFlumsdunsizy RNA Wiy cDNA (cDNA synthesis)
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MINN 7 uaasdIunaNveelnie1 PCR Woiiu$11Iu DNA 493 hMPV Tudau N gene

I B-actin gene

N gene (volume/tube) B-actin
a1iazagy
1'PCR 2"PCR (volume/tube)
DEPC water 20 pl 20 pl 38.82 ul
25PCRmastermix 20 pl 20 pl 5yl
MPVP Eprimer(Gopmod | Ll | 05 0.5l
MPVP R primer (10pmol) - — . :
MPVNF primer (10pmol) | - >, ] S Ll :
MPVN R primer (1opmol | - SNl :
Bactin F primer (10 pmol) E OO\ L
‘Beactin R primer (10pmal) || | - = : L
GDNA Template/PCR produet |+ 5 pl 3 5
Total volume 47 pl 45l 47 pl

~
ATNNN 8

N gene
PCR Cycle B-actin
1'PCR 2"PCR
Pre-denaturation 95°C 2 min 95°C2 min 95°C 2 min
Denaturation 95 °C'1 min 95 °C 1 min 95 °C 1 min
Avnealing. | 45°C Umin | | 45.°C1 min | 60.°C 1 min,
Extenston | 00 V1|1 729 Vi | 720 min | 72°C 1 i
- ind1 35 seu | 3s sou | e 35 sou
Post-extension 72 °C 7 min 72 °C 7 min 72 °C 7 min

HAANYUHNLALIIAIUBINIIN PCR UB3 hMPV T1aIu N gene tag B-actin
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msindSanalasaluau F gene nazau L gene
WnhdnInsanasaynildwawiniy hMPV ludau N gene 8191 semi-nested PCR
TudIu F gene tag L gene Wioldlunmsimszrinaiiuniy uazdanald mRNA veoq B-actin

[ o [
gene 11J% internal control THMTBUEUMIANARNA

MIaNABISIBUIB (RNA extraction)
9 091 9 Y] a [ 9 [
TginaaTnsanasayni3unar 100 pl Jumsana RNA @18 Rneasy Mini Kit #4910
v Y Y
afa RNA A28 Rneasy Mini Kit 113292 181/531a RNA fazaneniTuna 30 pl amiuui
I 4 4 I '
Wy 3 viaea vasaaz 10 ul titerhla1Flumsinlaen RNA 1ilu cDNA ¥o9 hMPV Tudau
F gene 1 ¥in0A, L gene 1 ¥ia0allas mRNA U9 B-actin gene on 1 viaon
msulaeuersowelmilunounannm3aeue (cDNA synthesis)
{ J 4 AW '
mswasu RNA i cDNA wieldlumsdindinuan hMpPy 1udiu F gene, tag
/ 1 o = A : a9 Y
hMPV L gene tag PB-actin gene laoladisaenisiedl 9 weldasmumsieSovuiosndd

. A 0 = 1 g’ = W~ =
incubate 1 65 'C 5 W LazUBWVINUND LA 2 WIN

MINN 9 udasaunaunlalunsvin cDNA synthesis ¥99 hMPV F gene, h(MPV L gene

1ae P-actin gene

aunanlumIaunIZH cDNA tnazty (USinane 1 vaoa)
aisazaiy
F gene L gene B-actin

DEPC water 5.8 ul 5.8 ul 5.8 ul
5 x buffer 2 ul 2 ul 2 ul
10 mM dNTP T R T
vevFd I AT NS NI l- ;l ------------------- - _____________________ -
BF2(10pmod | - ------------------- 1 - ul -------------------- -
B-actin R primer (10 pmol) - - 1ul
Rnase Inhibitor 0.5 ul 0.5 ul 0.5 ul
Multireverse transcriptase 1l 1l 1l

Total volume 13.3 ul 13.3 ul 13.3 ul
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mainsuhaluau F gene, L gene l1a B-actin Taeld3s polymerase chain reaction

Win5uae hMPV lugau F gene 1az L gene 1081433 semi-nested PCR Tagldasag

9y
o

A . Ja 1 Y A Y
MINN - 10 uaz  Practin gene 1935 PCR  Iasldensasmsnen7  anmiuih

a

. Aq 1 o 1 o 1 A =
microtube Nldesazaeasnanavualalumios thermal cycler (eppendorf) Tﬂanqmwgu
1 v 4 v
Y04 F 1182 L gene AWAITIN 10 1ag B-actin A1A15 197 11 mimiuguanani 1d Iagnisiwa
a A 9 o . Y 1
naan Idlszana 10w wauiy loading dye uddldaslunquues 1.5 % agarose gel
. Ay Yo = ' ~ v Y S qy
electrophoresis N1 1a111M3@T o gel uvuLHUUUTILEvuTPELdY Mniuldnszualuih 100
IS o ¥ Y a A N 1
volt 1lura 1 %371 1ag1¥ marker 100 bp 32 lawananaium1s1en 5 11w gel ualuans
aza10 0.1% ethidium bromide Uszmnar 10-15 1A wagiinduniesniesidoansillonan

(Gel Doc) tHioa18n LAl DNA

MINA 10 udAAaIUHTNYOIUNNTET PCR 1O 1UIU DNA vod hMPV ludau F

gene 10T L gene

F gene (volume/tube) L gene (volume/tube)
msazag
1'PCR 2"PCR 1'PCR 2’PCR
DEPC water 20 ul 20 pl 20 ul 20 ul
DsPCRmasermix | 00 | 20u | 200 | 20w
MPVS Fprimer (l0pimal) | 1ul |- | - -
MPVFI fprimer (0pmah | . g - -
MPVFI primer (10pmo) | o - :
MPVS L primer (10 pmo) | - | o |-
BF 44 primer (10 pmal) | || WrIHIIRI(R] J "
BE2primer(10pmo) | . N T S
opNA Templareperproaute | 0 s |1 d 1T Gy TRV G,
Total volume 47 ul 43 pl 47 pl 45 pl
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A1319N 11 HAAIYAUHNAZIIAIVDINIHI PCR UBI hMPV 1uedIU F gene 1182 L gene
F gene L gene
PCR Cycle

1"PCR 2’PCR 1"PCR 2"PCR
Pre-denaturation 95 0C 2 min 95 0C 2 min 95 0C 2 min 95 0C 2 min
Denaturation 95 °C 1 min 95 °C 1 min 95 °C 1 min 95 °C 1 min
Annealing 45 °C 1 min 45 °C 1 min 45 °C 1 min 45 °C 1 min
Extension 72 °C 1 min 72 °C 1 min 72 °C 1 min 72 °C 1 min
%1 35 59U N1 35 50U N1 35 59U M1 35 50U
Post-extension 72 °C_7min 72 °C 7 min 72 °C 7 min 72 °C 7 min

o W A d
MInsIvaeusnuHInaleIng (DNA sequencing)

a 1 o a Q( \ o o o a U
wwawani lanamsia Per Idusgniiei liasiedeudduiianaleng Taoda

gel N1¥wALINTY hMPV 919 3 81 flo N, F uag L 10 u3gn5 1oy Perfect Gel Cleanup 1147

o a A Y Y /' o v Aa = o 1 lel 9
Wwanaah 1A1ing clycle sequencing M3ns9aRUS W UNIAG 1o Ind lundas gene Wuvz 1%

Y

primers N4 forward primer LAY

S A = = ' o v A = dg Y
reverse primer MmanlFeuneumsouaduiing leand 2 1du

Taeldasamumsed 12 waziiwananain cycle sequencing N lauanazneuiiorlleu

dauiinnale Inadie ABIPRISM ™ 310

M13190 12 aesauRauveaansn 14 lansi eycle sequencing

PSinamsilaluuaazviaen

a1Iazang
DEPC water 533 ul
S| ow
BigbyeRR00 | ag
primer gl forvard W reverse | osw
e O ow

Total volume
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a Y ¥ .
nananh 1491 cycle sequencing

<_

1A 4 Wl glycogen + 80 L1l 75% Isopropanol

<_

a { a IS
N ngamgiideuiiunar 15 wi

<_

Y197 14,000 rpm 1Wuaal 20 W1

'

A
madulang

'

1A4 25 ul Template suspension reagent (TSR)

'

191504 ABIPRISM ™ 310 (WO 91UHa

{ z a {y ¥ .
U8 udasumpUMIANAZNOUHANAAT IA91NM5191 cycle sequencing

v A

A 1 Y KR o o = s 9)3 . .
LUBDBDIUAALLAT IIUTA ‘]Ju’]ﬂaj’é)hlﬂﬂﬂ"lﬂﬂﬂﬁﬂﬂ forward primer L& reverse primer

1 = ~ o Ao v A = sy Y . o U o

sfSeudiouiu Tasiawuiiandlelnanlaan reverse primer 3zimserulaeinims
o v A = sy ¥ Y o o w A = AN Y o

reverse complementary- a19uHAa 1o lnanla udnirdrauianalelnan ldiing reverse

Y I~ a Yoo w A = oA 9}3 . o

complementary HAI01MSsReUAUSdUTIAGTe Inah TasTann forward primer Tage1de

11/5un53 CLUSTAL X #8113 uasevnans 11

M3A32911 hRSV Tudihenlfinauini hMpy

Y H
wihimsasammsaade RSV lugihenldrnauiniu hMPV RNA Tagmsii RT-

Y

2 H
PCR vo3 hRSV TwihanIwsanasaynvesdilenlimauinnnsie J5hawduaonvesns

v
Y (61)

Anvlulszmea lneneuniiil



g Aa a dy a
@wnneIMsmsaare luszuumuauniala

'

Y

g 9 v o - .
MNUINANTNIIM AN AYN TA8TT negative pressure

'

q'm»n positive control 91NN1571 nested-PCR Tuaiu N gene

'

A o d‘ Y o v Aa =) o
ﬂuﬂuWﬁ‘U’JﬂVI‘lﬂIﬂﬂﬂﬁﬁﬁ’J%ﬁ@“ﬂﬁ1ﬂ‘ﬂu’3ﬂﬂjﬂ‘l'ﬂﬂ

'

k4 £ '
A329N399HI 19 INT I AIHA YNNI NAR BN TN IUIY

hMPV Tua 1N gene A2ug llnumsinags1mau internal

A 4

Y

o ¥ o o ~q ¥
WA Insavasnasaynnla

U

!

I

(NI hMPV T F gene ALY

laJfumsimus 11 intemal control

45

(N3 hMPV Tuaau L gene AU

hlﬂ AUNTINNIIUIY internal control

'

o A Ay Yo o v A = J
mwawaw"lﬂm 3 gene ma%aaum@mmmia'lm

Y

'

MMsnszriramsnaassge 1

JUN 9

9y
UAAITUADUMITAUHUMTNAADY
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a d
MSANIIZHUDYA (Data Analysis)

Y
Y o ¥ Y o
1. YoyarhaeInsmasaynnaviue

a 4 4
LN : !LﬂﬂLWﬁW@QLLﬁz%TﬂLLﬁﬂQLﬂ‘LJL‘]JE]iLG]IL!G]

< a ] 1
01Y : !Lf"fﬂ\1!“]J1!LLNHQiJﬂ'liﬂﬁﬁi]']El“lJE]\‘l‘]ﬂ\‘]@'lq@'N"]

Y 3’ Y [ A 1A dy
2. EU@Hﬁu1a1@1WﬁﬂﬁaﬂﬂHﬂﬂWﬂ31@ﬂl"]f'ﬁ] hMPV

3. M

o

wa ¢ a A o s s
Qu%m’;‘mmmmmm% hMPV : 518\11uﬂﬁlﬂulﬂﬂ‘il°ﬂu§]

=

A Ao A Y a 7 7
IWE : l!ﬂﬂ!WﬁG]f'lﬂllaﬁﬂiLNﬂ@]ﬂl"lfﬂ hMPV l!ﬁ'ﬂﬂﬂ!ﬂu!ﬂ@ﬁlcﬁu@

Y
=

@ ' Aa IS ' { @
01 : TuNnTI01gaaEe hMPY Haauiuaunasuazisogiu sIuDLEa
o a [ 1
AUIHUYNNINIZDBUDIFII0 1Y 199
[ a 4 < a a a §
FNNITLUINVBINTAATO hMPV : iaaaid uunugiimsiiamsaaiie
1 =]
hMPV Tungdagifou
a 4 [ [~ o a g 1
msaase hMPV luudazdl - ugauiluswaudaate hMPv lunaaziluay
< 2 & a & ' <
vaauilunlodigudueinisaaie hMPV Tunaazil fugunuais
Y [ Y
M3AAIFOTINAY hRSV : AT 1eazdonvesdilenandos iy hRSV
sldla dy [ ] 1A A 48’
91M3VOIRNAAYD hMPV : dana1MIa Iy lugjnavy
Y

D, & yda & < ~ yda &
mﬂgaquﬂmﬂﬁﬂﬂﬂﬂlﬂf@ hMPV : LLﬁﬂQLﬂu@’]i’NﬁWﬂaglﬂﬂﬂﬂlﬂQEﬂﬁﬂl%ﬂ

[} - an o J I 9
hMPV 154 018, 1, 13a1/3291612, n13211anea1nunng uau

= 14 1 4’ o =) = o w
uuaﬂaia"lmmm hMPV ludiu N, F llag L gene : Wemsilseumeuaay

a 4 1 o v A J 3 .
anale Inainmssiudmutiong le lndves forward primer U8¢ reverse primer

~ 9 Y
LJYUIDYLLAD

0o v A

° = ~ o v A A SN Yo ~ P A Aaa A

MmslSeumeudauiiiang 1o 1nan lanua1auiing 1s Inave a9l 310 o

A 1 o ) 9

nleglusumssianugnssy (GenBank) Jaglali)sunsy BLAST 910

www.ncbi.nlm.nih.gov/Blast

A Y I A A [ 1 @ o w A =1 4

o M UANUM LD UK BANULANAD I FAUYDIAIALLIING 10 1Nnd a2

4 =\ d'o Q =) U"

19 Tasunsa CLUSTAL X “iwenlSeumsnnaiaviinna lo lnan ldainns

= o Wi 1 U O WV ¢ Ao = A

Anvluasal dudwuiinnals lndues hMPV NuMsAnyIINsZmMADY
o w A = o

Hazdeuiiing 1o lndues APV-C

o 9 . o v a = I 9}3

NINITTIN phylogenetic tree NAAAuHING 1o Inan lans N, F uay L gene

Tago oM IAIUInAI8ID  Distance matrix  method  4aziIMIA3I9

phylogenetic tree Taels Neighbour-joining method 9n11sunsu PHYLIP 95

(% o w A 4 [l H
TeanlSeufeunudruiing Te Inaves hMPV ludiu N, F tag L gene N¥



47

= 1 Y dy = = v o @ A = o A
NIIANKINDOUNUIU Llag!J}J'ifJ‘]JWIfJTJﬂ’Uﬁ"IWUU'JﬂaIE]VlVIWIJ@Q APV-C #3590
APV-A
o . .. . = = ' o v A = Ay Yo
NIN1T3K1 % nucleotide similarity HJ?‘EJ‘]JWIfJ“]Ji%‘Vi'JNﬁ"Iﬂ‘]JU'JﬂﬁI@ll“l/lﬂ“l/lvlﬂﬂu

=2 o =t ~ . .. . o v A = &%
104 TN ITeUNEY % nucleotide similarity Y98 1autng lo Inany

fduinale Indandsemadudle Tagld Pairwise alignment 91 11511053

GeneDoc

J I3

d‘ o o v A = o w a gj/ 1
4. mammmﬂaamumﬂai’a”lmmﬂumﬂuﬂﬁﬂ’ozuTumm hMPV M9 ludu N, F uag

Y
v A

o a 4
L gene 1132 39 1mM5 AT viNG Al

o o ~ = ON S0 a d' Y o o w a A AaAa
Mmsiimalseuneudidunsaezdl lun lanudidunsaesil Tuveadal 3
sunlieglusumssianugnisn (GenBank) TasldTisunsy BLAST 1n
www.ncbi.nlm.nih.gov/Blast

A‘ Y I A = 1 (] @ o w a

Wi 1A U NUH LD UHT DA NULANA 1D NTARUVDIAIAUNTADET 11 o
14 T1l50n51 CLUSTAL X iielSeumsunaidunsaoziluldaainmsanu

Y Y )
luasail nuadunsaazl 11U0d hMPV 9101 semedu uazdiduaunsaoil

Tuved APV-C



UNN 4

NaN1INeIaod

v
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m—------C—-A-3 -t AR S SO E - - - - T—GEHT- 8 -A-G-
--—------C-A-----G-A—-A----‘CA-AG-C-----G—T—CC-T—-A-A-G-

GCATCAACAATCGAAGTTGGGCTGGAGACAGCTGTTAGAAGGGCAAACCGTGTGCTGAAT

12N
IN
5N

AF371337
APVC

675

G-----C-C&A+#n-A-“r- G & W A -p-G ----T—A--FF---2&

10N
9N

G-----C-C—-A—-A-A---T—-GG-A— T -A—-A—-@G ----T—A--T--T-----A
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CLUSTAL X (1.81) multiple sequence alignment
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Proline [Pro, P]
Proline [Pro, P]
Proline [Pro, P]
Proline [Pro, P]

Serine [Ser, S]
Serine [Ser, S]
Serine [Ser, S]
Serine [Ser, S]

Threonine [ 7hr, T]
Threonine [7hr, T]
Threonine [ 7hAr, T]
Threonine [ 7hAr, T]

Alanine [Ala, A]
Alanine [Ala, A]
Alanine [Ala, A]
Alanine [Ala, A]
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2nd
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Leucine [Leu, L] Histidine [H/s, H] Arginine [Arg, R]
Leucine [Leu, L] Histidine [Hrs, H] Arginine [Arg, R]
Leucine [Leu, L] Glutamine [G/n, Q] Arginine [Arg, R]
Leucine [Leu, L] Glutamine [G/n, Q] Arginine [Arg, R]
Phenylalanine [Phe, F] Tyrosine [7yr, Y] Cysteine [Cys, C]
Phenylalanine [Phe, F] Tyrosine [7yr, Y] Cysteine [Cys, C]
Leucine [Lew, L] Stop Stop
Leucine [Leu, L] ' Stop Tryptophan [ 7rp, W]

Isoleucine [//e, 1] Asparagine [Asn, NJ Serine [Ser, S]
Serine [Ser, S]

Arginine [Arg, R]

Isoleucine [//e, 1] Asparagine [Asn, N]

Isoleucine [//e, 1] Lysine [Lys, K]

Methionine [Met, M] Lysine [Lys, K] Arginine [Arg, R]

Valine [ Val/, V] Aspartic acid [Asp, D]
Valine [ Val/, V]
Valine [ Val, V]

Valine [ Val/, V]

Glycine [Gly, G]
Glycine [Gly, G]
Glycine [Gly, G]
Glycine [Gly, G]

Aspartic acid [Asp, D]
Glutamic acid [G/u, E]
Glutamic acid [Glu, E]
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SHORT COMMUNICATION

Human Metapneumovirus Infection in Thai
Children

WANIDA THANASUGARN', RUJIPAT SAMRANSAMRUAJKIT?,
PIHITRA VANAPONGTIPAGORN', NUANCHAN PRAPPHAL?, BERNADETTE VAN
DEN HOOGEN®, ALBERT D, M. E. OSTERHAUS® and YONG POOVORAWAN!

From the ! Viral Hepatitis Research Unit and °Respiratory Unit, Department of Paediatrics, Chulalonghkorn University,
Thailand, and ¥ Departmient of Virology, Erasmus Medical Center, Rotterdam, The Netherlands

Human metapuewmovirus (hVMPYVY) associated with clinical respiratery tract infection (RT]) in children was first isolated in the
Netherlands. Of 120 Thai paediatric patients with RT1 examined, 5 cases (4.2%) showed detectable hMPV based on N-gene-
specific RT-PCR. All of them were negative for hRSV infection. Aligning the scquences with a reference strain reveaied some
nucleotide differences, which necessitates future investigation te evaluate clinieal significance and genotype variation.

Yong Povvovawan, Vieal Hepatitis Reseavch Unit, Department of Pediatvics, Faculty of Medicine, Chidalongkorn University,

Bangkok 10330, Theiland ( Tel, +662 256 4909, fax. -+662 256 4929, e-mail. Yong. P@chula.ac.th)

INTRODUCTION

Respiratory tract infection (RTI) is & major public health
problem that causes morbidity and mortality among chil-
dren worldwide (1, 2). The major aetiological agents of RTI
are viruses, e.g. human respiratory syncytial virus (hRSV),
influcnza A virus, influenza B virus, human parainfluenza
virus type 13, adenovirus and rhinovirus (3). However, in
only 60% ol putients with RT1 could the causative agent be
identified (4). Recently, human metapneumovirus (hMPV), a
new human virus first described in the Netherlands, has been
isolated from children with severe respiratory tract discase
(5. 6).

hMPYV is a member of the Metapneumovirus genus within
the Prieumoririnae subfamily, and belongs to the Pargmyx-
oviridae Tamily. Electron microscopy shows paramyxovirus-
like pleiomorphic particles with short envelope projections.
The nucleocapsid contains approximately (13.3 kb single-
stranded, non-segmented RNA of negative polarity (5, 6).
The genomic constellation is most closely related to avian
preumovirus (APV) serotype C, which causes upper respira-
tory tract discase in turkeys (5, 6). The clinical symptoms of
hMPV are similar to those of hRSV infection, ranging from
mild respiratory symptoms to severe cough, bronchiolitis
and pneumonia (5--8). Scrological surveys in the Nether-
fands have shown that all children over the age of 5 y had
been exposed to hMPVY. Moreover, the virus has been
circulating in the human population for at least 50 y (5).

In 2002, hMPV was also found in North America (9),
Australia (7, 8) and the UK (4), suggesting that it is likely to
exist globally (5. 9). As commercially available diagnostic
test kits for hMPV. are not vet available, data on the
prevalence of this virus are limited. This study was designed
to investigate the prevalence of hMPV in nasopharyngeal
seeretions of infants and young children who presented with
chnical symptoms of RTL. using the reverse-transcription
polymerase chain reaction (RT-PCR).

¢ 2003 Taylor & Francis. 1SSN 0036-5548

MATERIALS AND METHODS
Population study

120 nasopharyngeal secretions were collected  from. . paediatric
patients with clinical symptoms of RTi. NMNone .of them was
immunocompromised or undergoing immunosuppressive. therapy.
The patients had either attended the outpatient clinicor. been
admitted to the paediatric ward, Chulalongkorn Hospital, Bangkok,
in March 2001 to September 2002. The specimens were collected and
stoted at —70°C until further testing.

Hinnan metapneumovirus delection

RNA extraction was performed according to the guanidine method
{10). The RNA pellet was resuspended in 10 i diethylpyrocarbo-
nate-treated sterife water (Dep-C water) and directly used as a
template for complementary DNA (cDNA) synthesis. The RNA
template was added to 20 pl cDNA reaction mixture containing 250
mM Tris—HCI (pH 8.3), 375 mM KCI, 15 mM MgCl,, 50 mM DTT,
10 mM dNTP, 20 U RNase inhibitor (Promega, W1, USA)and 25 U
multireverse transcriptase (Promega), and incubated at 37°C for | he

At the time of the study, ! virus sequence originating from the
Netherlands had been published in GenBank, on which the de nove
primer design was based. Two pairs of oligonucleotide primers, 10
pmol each, specifically designed to amplify regions in the nucleo-
protein (N) gene {GenBank accession no. AF371337) were used for
nested PCR. The primer sequences were: 5 ACG GGG TAG AGA
AGA GCT GG 3’ [nucleotides (nt) 389~408] for the outer forward
primer MPVP F, 5" GCA AAG TTG GGA CAG TTG GC ¥ (nt.
985-1004) for the outer reverse primer MPVP R, 5 GCA TCA
ACC ATA GAA GTG GGA C ¥ (nt. 556-577) for the inner
forward primer MPYN F, and GCA TTG TTT GAC CGG CCC
CA ¥ (nt. 795--814) for the inner reverse primer MPVN R,

The first PCR amplification round was performed in u total
volume of 50 pl containing both outer forward and reverse primers,
10 mM Tris—HCI (pH 8.8), 50 mM KCI, 1.5 mM MgCl, 2 U Tuy
polymerase (Finnzymes, CA, USA) and 10 mM dNTP. The PCR
conditions comprised 1 initial denaturation cycle at 94°C for | min,
followed by 35 cycles at 94°C for | min (denaturation), 54°C for |
min (primer annealing), 72°C for 1 min (extension) and a final
extension step at 72°C for 7 min. The first round PCR product was
Turther amplified using the inner sense and anti-sense primers.
Otherwise, the conditions were identical to those applied in the {irst
round. The second round PCR products were separated by
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electrophoresis on a 2% agarose gel stained with ethidium bromide = 8 ‘@’ =R g
on preparation. Under ultraviolet light, the 259 bp products became o g 8 2 E53 g ke
visible 21875 § £ 5B 5
.., i ® R oy 4 e Dot b =1

To confirm the PCR results, the second round PCR product was Xl 83 282438 g =

. . - - . = ™ . b TR T e
purified from the agarose gel using the QlAquick Gel Extraction Kit § =8 H = Loy E 8 -
(Qiagen, Valencia, CA, USA) according to the manufacturer’s UjlaZg RBRELELS 2T K]
instructions. The Big Dye Terminator V. 3.0 Cycle Sequencing ready ° 0w ° © B
reaction kit (PE Biosystems, CA, USA) was used based on the 3 & .5 & E 4

. “ . . . « od bl o

manufacturer’s specifications to sequence the PCR product using the 5) % gn R R §> =S
inner sense primer, and the result was confirmed with the inner anti- M| 4 Z 4L L Z S
sense primer. All lubelled products were analysed using an Abi- ~ o - %‘
A . S & 3
prism'™ 310 Genetic Analyser {Perkin Elmer Cetus, Branchburg, NJ, %3 =} % = =1 A 5
USA). The results were analysed by the sequence Navigator program =z E| < n g2 3B 2
and submitted 10 the GenBank database {uccession nos AY 158463~ 4
5). The nucleotide sequences were also compared with the sequences o) Ie) . o
published previously in GenBank, applying the BLAST program o o o ~ g “‘
(www.ncbinim.nih.gov/Blasy). > d m - . m' . 0 i Q o - &
' S| EE28ETETES o g

i il vi ; S i ol
Hwman respiratory syacytial virus detection g E E ;g E g g g = E a% J:' B
as 2 . i i 199 E5 T8 LYo 55 a8
?guuntg for‘hRSV RNA was also done, fo detect hRSY lnfeclxon. Sl 2283 2223288 o %
The details of the method have been published elsewhere (11). - . 5 8
o LE 5 = n
el =5 ; .

. o t =) o
Ethics anid consemt E aats W D 2 - 2 U
- By tgiet o e AT : P Faculty of LYEE€ Bgg = 5B 5 .g
The study protocol was approved by the ethics commitiee, Faculty of =1 3 S5 m. s T3

.. . : A . 3 ot =
Medicine, Chulalongkorn University. Before their recruitment, the 5 B8 Z&58 2. 28 }3 =R,

i i 1o i infi @I =8 €A . 23 N
patients and thetr legal guardians were informed about the study - = g5
objective and their written consent was obtained. 2 g

» » o 5 O
o g g 5 % 2 ’2 g
13 13 & £ =
RESULTS | v A w22 o
ER)
. . . = P
120 infants and children (77M, 43F) were tested. Their age - o s 'Fé
i = o -
ranged from | month to 14 y (mean age 18.6 months, median £ 5 F % . g g
. . S g gg
12 months). There were 21 cases from the outpatient clinic g g g ES 92 0
. . . 4 s a T ® [ 3
and the vest were impatients. Approximately half of them $ 8| o o oL A3 e &
. s 8] ‘g s A>3z R 2 g4
were below the age of 1y, S 2 5‘ E 5.5 583 £ %
. =9 W T W .
All 120 nasopharyngeal secretions were tested by RT- E o 5 570
.. ~ . . = v Q. O
PCR. Positive results were found in 5 specimens (4.2%) (4M, g % £ B 5 5 5 g 2

- . s . 32 = e » > > o -

tF). All children positive for hMPV were negative for hRSV S § 8 ] § & &5 288

. . . 4 5 2 4 5 =) (] G o b v 8 5 .

by RT-PCR. The details of demographic data, clinical signs o = — e -§ 5 1‘.; = 0=y
. . - - Q@ Q ron L by il > A

and symptoms and laboratory investigations are shown in 212 «g %"é 5 B ﬁ"ﬁ) 8 3 B 5 _g 35
S ] 2T 3 ]

Lyl 3 S Elod —wmEwWIZ 3B 3 0 S
Table I. " . . 2 A AR wa =2e 3384 N 8 'E S
To conlirm whether positive specimens were ndeed 2 - g & é

C e L. . 3 @ — w o

hMPYV infections, 3 positive specimens were confirmed by S § § g 28 2
. . <] [Fag o I

DNA sequencing (AY 158463-5) and applying the BLAST & Bl 358 E @ )
y > plad = £ £

program. The sequences were most closely (96%) related to 2 B s - EZ &

. . . - S s o - . &
(reference strain) hMPV accession no. AF371337 at Gen- 5 g é = 8 Eoe a ':“ =g
Bank. Subsequently, all positive sequences were aligned with g 5 E el 2 BOo2 % <z

. “ ~— o E
those hMPV sequences using the CLUSTAL X program, 5 . o w « w & -

- -y . N . ‘. = L=t i e o,
which shows differences in 6--9 nucleotide positions. El g g 2 2 HIE S

= = & o v
3 ol 5 b ENED B
- of £ =2
DISCUSSION FREEIN 5 & & @Ff g3

. : 4 : . s |EBE B E E & |L2%
RT1 1s-usually highly prevalent during the rainy and winter 5 |&€§|F g 5 5 35x gu%
season and commonly occurs during childhood, especially in 2 " 5 “g‘ g
immunocompromised hosts (12). This study was designed to g % £Ez
. . . . . P
investigate the prevalence of hMPV in Thai children by RT- g O} = Z = 5g%
PCR. using primers specific for the N gene. The results g ’g & 'é%

. . . o =G LAY

showed a prevalence of hMPV in 4.2% of the patients tested. — i’n 1 B o2 e e vz 2
B o 220 et — <t — o E-

These results are comparable 1o those previously reported 5 » 7§
o £ 2 2

from England and Wales (2.2%) (9). In Australia, 25-33% of b= L o T o0
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nasopharyngeal aspiration samples collected from children
with respiratory tract disease have proven positive for
bacterial or viral pathogens (7). Among those negative for
any known pathogens, hMPV was present in 40 of 525
samples (8). However, the prevalence may be higher than
that, as hMPYV infection may remain asymptomatic (4, 9).
Although the clinical symptoms evoked by hMPV are similar
to those encountered during hRSV infection, based on the
RT-PCR results hRSV could be excluded as the source of
RT! among the positive specimens in this study.

By aligning the sequences of the positive specimens with
the hMPV sequence, 6-9 nucleotides were found to be
different, but only 1 amino acid changed. Reinfection with
the virus could occur (9), which may be due to potential
varialions in the subtypes. Yet, most viral RTls, such as
hRSV and parainfluenza virus, recur without evidence of
known antigen variations {13), as may also be the case for
hMPV. Morcover, the 3 short {approx. 300 bp) sequences
obtained Irom the nucleoprotein gene would be insufficient
to draw any conclusions regarding polymorphism, subtypes
or reasons for reinfection. Hence, additional gene sequen-
cing should be performed to elucidate the geographical
distribution of hMPV.

The hMPV-infected children developed upper respiratory
tract symptoms for a few days which progressed to a lower
respiratory tract disease. In- 1 child, clinical respiratory
distress with underlying bronchopulmonary dysplasia en-
sued, and another patient who suffered from severe respira-
tory distress required prolonged hospitalization as his pre-
existing congenital heart disease was further complicated.
These findings suggest the clinical significance of this
respiratory virus and highlight the potential severity of
discase in young children. Misdiagnosis could lead to
inappropriate antibiotic use and adverse effects to adminis-
tered drugs.

The seroprevalence found in the Netherlands showed that
children under the age of 5 y were at risk of hMPV infection
and. likewise, all positive children in this study were below
the age of 5 y. These findings indicate that hMPV is
associated with RTI in young children. hMPV _has also
been found in adults (4, 9) and reinfections have also been
reported (12), implying that further studies should be
performed in all age groups.

The hMPV infection could develop into « life-threalening
discase, particularly in certain high-tisk groups or inununo-
compromised hosts (12). Thus, the appropriate management
and judicious use of antibiotics when indicated should help
to reduce the morbidity of the patients.

So far, hMPV has been reported in the Netherlands (5, 6),
the UK (4). North America (9) and Australia (7, 8) and,
based on this report, also in Thailand. Hence, further
investigation will be required to understand its clinical

significance, as well as the clinical incidence of hMPV
infections of different genotypes. '
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LOCUS AY158463 159 bp RNA linear VRL 17-DEC-2002
DEFINITION Human metapneumovirus isolate 9 nucleocapsid protein gene, partial
cds.
ACCESSION AY158463
VERSION  AY158463.1 GI:27227542
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 159)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Vanapongtipagorn,P. and Poovorawan,Y.
TITLE  Human metapneumovirus infection in Thai children
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 159)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Vanapongtipagorn,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (03-OCT-2002) Pediatrics, Chulalongkorn University, Rama
4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..159
/organism="Human metapneumovirus"
/virion
/mol_type="genomic RNA"
/isolate="9"
/db_xref="taxon:162145"
<1..>159
/note="N protein"
/codon_start=2
/product="nucleocapsid protein*
/protein_id="AAN85574.1"
/db_xref="Gl1:27227543"

O
O
(0]

/translation="IPKIARSFYDLFEQKVYYRSLFIEYGKALGSSSTGSKAESLFVN

IFMQAYGAG"
ORIGIN
1 cataccaaaa attgctagat ccttctatga cttatttgaa caaaaagtgt attacagaag
61 tttgttcatt gagtatggca aagcattagg ctcatcctct acaggcagca aagcagaaag
121 tttattcgtt aatatattca tgcaagctta tggggccgg
/l
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LOCUS AY158464 235bp RNA linear VRL 17-DEC-2002
DEFINITION Human metapneumovirus isolate 40 nucleocapsid protein gene, partial
cds.
ACCESSION AY158464
VERSION  AY158464.1 GI:27227544
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 235)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Vanapongtipagorn,P. and Poovorawan,Y.
TITLE  Human metapneumovirus infection in Thai children
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 235)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Vanapongtipagorn,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (04-OCT-2002) Pediatrics, Chulalongkorn University, Rama
4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..235
/organism="Human metapneumovirus"
/virion
/mol_type="genomic RNA"
/isolate="40"
/db_xref="taxon:162145"
<1..>235
/note="N protein"
/codon_start=1
/product="nucleocapsid protein*
/protein_id="AAN85575.1"
/db_xref="Gl1:27227545"
/translation="EVGLETTVRRANRVLSDALKRYPRMDIPKIARSFYDLFEQKVYY
RSLFIEYGKALGSSSTGSKAESLFVNIFMQAYGA"

O
O
(0]

ORIGIN
1 gaagtgggac tagagaccac agtcagaaga gctaaccgtg tactaagtga tgcactcaaa
61 agatacccta gaatggacat accaaaaatt gctagatcct tctatgactt atttgaacaa
121 aaagtgtatt acagaagttt gttcattgag tatggcaaag cattaggctc atcctctaca
181 ggcagcaaag cagaaagttt attcgttaat atattcatgc aagcttatgg ggecg
/!
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LOCUS AY158465 236 bp RNA linear VRL 17-DEC-2002
DEFINITION Human metapneumovirus isolate 58 nucleocapsid protein gene, partial
cds.
ACCESSION AY158465
VERSION  AY158465.1 GIl:27227546
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 236)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Vanapongtipagorn,P. and Poovorawan,Y.
TITLE  Human metapneumovirus infection in Thai children
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 236)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Vanapongtipagorn,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (04-OCT-2002) Pediatrics, Chulalongkorn University, Rama
4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..236
/organism="Human metapneumovirus"
/virion
/mol_type="genomic RNA"
/isolate="58"
/db_xref="taxon:162145"
<1..>236
/note="N protein"
/codon_start=2
/product="nucleocapsid protein"
/protein_id="AAN85576.1"
/db_xref="Gl:27227547"
/translation="EVGLETTVRRANRVLSNALKRYPRMDIPKIARSFYDLFEQKVYY
RSLFIEYGKALGSSSTGSKAESLFVNIFMQAYGA"

O
O
(0]

ORIGIN
1 agaagtggga ctagagacca cagtcagaag agctaaccgt gtactaagta atgcactcaa
61 aagataccct agaatggaca taccaaaaat tgctagatcc ttctatgact tatttgaaca
121 aaaagtgtat tacagaagtt tgttcattga gtatggcaaa gcattaggct catcctctac
181 aggcagcaaa gcagaaagtt tattcgttaa tatattcatg caagcttatg gggccg
/!
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LOCUS AY550148 247 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 54N nucleocapsid protein (N) gene,
partial cds.

ACCESSION AY550148
VERSION  AY550148.1 GI1:45385889
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 247)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Bedi,K.,
Thawornsuk,N. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..247
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="54N"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>247
/gene="N"

CDS <1..>247
/gene="N"

/codon_start=1
/product="nucleocapsid protein"
/protein_id="AAS59790.1"
/db_xref="G1:45385890"
/translation="ASTIEVGLETTVRRANRVLSDALKRYPRMDIPKIARSFYDLFEQ
KVYYRSLFIEYGKALGSSSTGSKAESLFVNIFMQAYGA"
ORIGIN
1 gcatcaacca tagaagtggg actagagacc acagtcagaa gagctaaccg tgtactaagt
61 gatgcactca aaagataccc tagaatggac ataccaaaaa ttgctagatc ctictatgac
121 ttatttgaac aaaaagtgta ttacagaagt ttgttcattg agtatggcaa agcattaggc
181 tcatcctcta caggcagcaa agcagaaagt ttattcgtta atatattcat gcaagcttat

241 ggggccg
//



LOCUS AY550149 259 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 63N nucleocapsid protein (N) gene,
partial cds.

ACCESSION AY550149
VERSION  AY550149.1 GI:45385891
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 259)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Bedi,K.,
Thawornsuk,N. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..259
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="63N"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>259
/gene="N"

CDS <1..>259
/gene="N"

/codon_start=1
/product="nucleocapsid protein"
/protein_id="AAS59791.1"
/db_xref="G1:45385892"

/translation="ASTIEVGLETTVRRANRVLSDALKRYPRMDIPKIARSFYDLFEQ

KVYYRSLFIEYGKALGSSSTGSKAESLFVNIEFMQAYGAGQTM"
ORIGIN
1 gcatcaacca tagaagtggg actagagacc acagtcagaa gagctaaccg tgtactaagt
61 gatgcactca aaagataccc tagaatggac ataccaaaaa ttgctagatc cttctatgac
121 ttatttgaac aaaaagtgta ttacagaagt ttgttcattg agtatggcaa agcattaggc
181 tcatcctcta caggcagcaa agcagaaagt ttattcgtta atatattcat gcaagcttat
241 ggggccggtc aaacaatgc
/!
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LOCUS AY550150 248 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 88N nucleocapsid protein (N) gene,
partial cds.

ACCESSION AY550150
VERSION  AY550150.1 GI1:45385893
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 248)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Bedi,K.,
Thawornsuk,N. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..248
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="88N"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>248
/gene="N"

CDS <1..>248
/gene="N"

/codon_start=2
/product="nucleocapsid protein"
/protein_id="AAS59792.1"
/db_xref="G1:45385894"

/translation="EVGLETTVRRANRVLSDALKRYPRMDIPKIARSFYDLFEQKVYY

RSLFIEYGKALGSSSTGSKAESLFVNIFMQAYGAGQTM"
ORIGIN
1 agaagtggga ctagagacca cagtcagaag agctaaccgt gtactaagtg atgcactcaa

61 aagataccct agaatggaca taccaaaaat tgctagatcc ttctatgact tatttgaaca
121 aaaagtgtat tacagaagtt tgttcattga gtatggcaaa gcattaggct catcctctac
181 aggcagcaaa gcagaaagtt tattcgttaa tatattcatg caagcttatg gggccggtca
241 aacaatgc

/!
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LOCUS AY550151 259 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 89N nucleocapsid protein (N) gene,
partial cds.

ACCESSION AY550151
VERSION  AY550151.1 GI:45385895
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 259)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Bedi,K.,
Thawornsuk,N. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..259
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="89N"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>259
/gene="N"

CDS <1..>259
/gene="N"

/codon_start=1
/product="nucleocapsid protein"
/protein_id="AAS59793.1"
/db_xref="G1:45385896"

/translation="ASTIEVGLETTVRRANRVLSDALKRYPRMDIPKIARSFYDLFEQ

KVYYRSLFIEYGKALGSSSTGSKAESLFVNIEFMQAYGAGQTM"
ORIGIN
1 gcatcaacca tagaagtggg actagagacc acagtcagaa gagctaaccg tgtactaagt
61 gatgcactca aaagataccc tagaatggac ataccaaaaa ttgctagatc cttctatgac
121 ttatttgaac aaaaagtgta ttacagaagt ttgttcattg agtatggcaa agcattaggc
181 tcatcctcta caggcagcaa agcagaaagt ttattcgtta atatattcat gcaagcttat
241 ggggccggtc aaacaatgc
/!
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LOCUS AY550152 247 bp RNA  linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 91N nucleocapsid protein (N) gene,
partial cds.

ACCESSION AY550152
VERSION  AY550152.1 GI1:45385897
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 247)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Bedi,K.,
Thawornsuk,N. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..247
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="91N"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>247
/gene="N"

CDS <1..>247
/gene="N"

/codon_start=1
/product="nucleocapsid protein"
/protein_id="AAS59794.1"
/db_xref="G1:45385898"

/translation="EVGLETTVRRANRVLSDALKRYPRVDIPKIARSFYELFEQKVYY

RSLFIEYGKALGSSSTGSKAESLFVNIFMQAYGAGQTM"
ORIGIN
1 gaagtgggac tagagactac agttagaaga gctaatagag tgctaagtga tgcactcaaa

61 agatacccta gggtagatat accaaagatt gctagatctt tttatgaact atttgaacaa
121 aaagtgtact acagaagttt attcattgag tacggaaaag ctttaggctc atcttcaaca
181 ggaagcaaag cagaaagttt gtttgtaaat atatttatgc aagcttatgg ggccggtcaa
241 acaatgc

/!
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LOCUS AY550153 247 bp RNA  linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 92N nucleocapsid protein (N) gene,
partial cds.

ACCESSION AY550153
VERSION  AY550153.1 GI1:45385899
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 247)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Bedi,K.,
Thawornsuk,N. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..247
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="92N"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>247
/gene="N"

CDS <1..>247
/gene="N"

/codon_start=1
/product="nucleocapsid protein"
/protein_id="AAS59795.1"
/db_xref="G1:45385900"

/translation="ASTIEVGLETTVRRANRVLSDALKRYPRVDIPKIARSFYELFEQ

KVYYRSLFIEYGKALGSSSTGSKAESLFVNIFMQAYGA"
ORIGIN
1 gcatcaacca tagaagtggg actagagact acagttagaa gagctaatag agtgctaagt
61 gatgcactca aaagataccc tagggtagat ataccaaaga ttgctagatc tttttatgaa
121 ctatttgaac aaaaagtgta ctacagaagc ttattcattg agtacggaaa agctttaggc
181 tcatcttcaa caggaagcaa agcagaaagt ttgtttgtaa atatatttat gcaagcttat

241 ggggccg
//
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LOCUS AY550154 248 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 135N nucleocapsid protein (N) gene,
partial cds.

ACCESSION AY550154
VERSION  AY550154.1 GI:45385901
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 248)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Bedi,K.,
Thawornsuk,N. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..248
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="135N"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>248
/gene="N"

CDS <1..>248
/gene="N"

/codon_start=1
/product="nucleocapsid protein"
/protein_id="AAS59796.1"
/db_xref="G1:45385902"

/translation="ASTIEVGLETTIRRANRVLSDALKRYPRVDIPKIARSFYELFEQ

KVYYRSLFIEYGKALGSSSTGSKAESLFVNIFMQAYGAG™
ORIGIN
1 gcatcaacca tagaagtggg actagagact acaattagaa gagctaatag agtgctaagt
61 gatgcactca aaagataccc tagggtagat ataccaaaga ttgctagatc tttttatgaa
121 ctatttgaac aaaaagtgta ctacagaagt ttattcattg agtacggaaa agctttaggc
181 tcatcttcaa caggaagcaa agcagaaagt ttgtttgtaa atatatttat gcaagcttat

241 ggggcegg
1/
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LOCUS AY550155 247 bp RNA  linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 155N nucleocapsid protein (N) gene,
partial cds.

ACCESSION AY550155
VERSION  AY550155.1 GI1:45385903
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 247)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Bedi,K.,
Thawornsuk,N. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..247
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="155N"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>247
/gene="N"

CDS <1..>247
/gene="N"

/codon_start=1
/product="nucleocapsid protein"
/protein_id="AAS59797.1"
/db_xref="G1:45385904"

/translation="EVGLETTVRRANRVLSDALKRYPRVDIPKIARSFYELFEQKVYY

RSLFIEYGKALGSSSTGSKAESLFVNIFMQAYGAGQTM"
ORIGIN
1 gaagtgggac tagagactac agttagaaga gctaatagag tgctaagtga tgcactcaaa

61 agatacccta gggtagatat accaaagatt gctagatctt tttatgaact atttgaacaa
121 aaagtgtact acagaagttt attcattgag tacggaaaag ctttaggctc atcttcaaca
181 ggaagcaaag cagaaagttt gtttgtaaat atatttatgc aagcttatgg ggccggtcaa
241 acaatgc

/!
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LOCUS AY550156 249 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 176N nucleocapsid protein (N) gene,
partial cds.

ACCESSION AY550156
VERSION  AY550156.1 GI1:45385905
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 249)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Bedi,K.,
Thawornsuk,N. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..249
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="176N"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>249
/gene="N"

CDS <1..>249
/gene="N"

/codon_start=3
/product="nucleocapsid protein"
/protein_id="AAS59798.1"
/db_xref="G1:45385906"

/translation="EVGLETTVRRANRVLSDALKRYPRMDIPKIARSFYDLFEQKVYY

RSLFIEYGKALGSSSTGSKAESLFVNIFMQAYGAGQTM"
ORIGIN
1 tagaagtggg actagagacc acagtcagaa gagctaaccg tgtactaagt gatgcactca
61 aaagataccc tagaatggac ataccaaaaa ttgctagatc cttctatgac ttatttgaac
121 aaaaagtgta ttacagaagt ttgttcattg agtatggcaa agcattaggc tcatcctcta
181 caggcagcaa agcagaaagt ttattcgtta atatattcat gcaagcttat ggggccggtc
241 aaacaatgc

//
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LOCUS AY550157 425 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 34F fusion protein (F) gene, partial
cds.
ACCESSION AY550157
VERSION  AY550157.1 GI:45385907
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 425)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Ramad4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..425
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="34F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>425
/gene="F"

CDS <1..>425
/gene="F"

/codon_start=2
/product="fusion protein"
/protein_id="AAS59799.1"
/db_xref="GI:45385908"
/translation="TDAELARAVSNMPTSAGQIKLMLENRAMVRRKGFGILIGVYGSS
VIYMVQLPIFGVIDTPCWIVKAAPSCSEKKGNYACLLREDQGWYCQNAGSTVYYPNEK
DCETRGDHVFCDTAAGINVAEQSKECNINISTTNYPCKV"
ORIGIN
1 gacagatgct gaactagcca gggccgtttc caacatgccg acatctgcag gacaaataaa

61 attgatgttg gaaaaccgtg caatggtgcg aaggaagggg ttcggaatce tgataggggt

121 ctacgggagc tccgtaattt acatggtgca getgecaate tttggegtta tagacacgcee

181 ttgctggata gtaaaagcag ccccttcttg ttccgaaaaa aagggaaact atgcettgect

241 cttaagagaa gaccaaggat ggtattgtca aaatgcaggg tcaactgtit actacccaaa

301 tgagaaagac tgtgaaacaa gaggagacca tgtcttttgc gacacagcag caggaattaa

361 tgttgctgag caatcaaagg agtgcaacat caacatatcc accacaaatt acccatgcaa

421 agtta
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LOCUS AY550158 325bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 40F fusion protein (F) gene, partial
cds.
ACCESSION AY550158
VERSION  AY550158.1 GI1:45385909
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 325)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..325
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="40F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>325
/gene="F"

CDS <1..>325
/gene="F"

/codon_start=2

/product="fusion protein"

/protein_id="AAS59800.1"

/db_xref="GI1:45385910"
/translation="SAGQIKLMLENRAMVRRKGFGILIGVYGSSVIYMVQLPIFGVID

TPCWIVKAAPSCSEKKGNYACLLREDQGWYCQNAGSTVYYPNEKDCETRGDHVFCDTA
AGINVA"
ORIGIN
1 atctgcagga caaataaaat tgatgttgga aaaccgtgca atggtgcgaa ggaaggggtt

61 cggaatcctg ataggggtct acgggagctc cgtaatttac atggtgcagc tgccaatctt
121 tggcgttata gacacgcctt gctggatagt aaaagcagec ccttcttgtt ccgaaaaaaa
181 gggaaactat gcttgcctct taagagaaga ccaaggatgg tattgtcaaa atgcagggtc
241 aactgtttac tacccaaatg agaaagactg tgaaacaaga ggagaccatg tcttttgcga
301 cacagcagca ggaattaatg ttgct

/!
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LOCUS AY550159 305bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 54F fusion protein (F) gene, partial
cds.
ACCESSION AY550159
VERSION  AY550159.1 GI:45385911
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 305)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..305
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="54F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>305
/gene="F"

CDS <1..>305
/gene="F"

/codon_start=1

/product="fusion protein"

/protein_id="AAS59801.1"

/db_xref="Gl1:45385912"
/translation="QIKLMLENRAMVRRKGFGILIGVYGSSVIYMVQLPIFGVIDTPC

WIVKAAPSCSEKKGNYACLLREDQGWYCQNAGSTVYYPNEKDCETRGDHVFCDTAAG"
ORIGIN
1 caaataaaat tgatgttgga aaaccgtgca atggtgcgaa ggaaggggtt cggaatcctg
61 ataggggtct acgggagctc cgtaatttac atggtgcagc tgccaatctt tggcgttata
121 gacacgcctt gctggatagt aaaagcagcc ccttcttgtt ccgaaaaaaa gggaaactat
181 gcttgectct taagagaaga ccaaggatgg tattgtcaaa-atgcagggtc aactgtttac
241 tacccaaatg agaaagactg tgaaacaaga ggagaccatg tcttttgcga cacagcagca
301 ggaat
/!
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LOCUS AY550160 339 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 88F fusion protein (F) gene, partial
cds.
ACCESSION AY550160
VERSION  AY550160.1 GI1:45385913
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 339)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..339
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="88F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>339
/gene="F"

CDS <1..>339
/gene="F"

/codon_start=3

/product="fusion protein"

/protein_id="AAS59802.1"

/db_xref="Gl1:45385914"
/translation="GQLKLMLENRAMVRRKGFGILIGVYGSSVIYMVQLPIFGVIDTP

CWIVKAAPSCSEKKGNYACLLREDQGWYCQNAGSTVYYPNEKDCETRGDHVFCDTAAG
INVAEQSKEC"
ORIGIN
1 caggacaatt aaaattgatg ttggaaaacc gtgcaatggt gcgaaggaag gggttcggaa

61 tcctgatagg ggtctacggg agctccgtaa. tttacatggt gcagcetgeca atctttggeg
121 ttatagacac-gccttgctgg atagtaaaag-cagcccettc ttgttccgaa aaaaagggaa
181 actatgcttg cctcttaaga gaagaccaag gatggtattg tcaaaatgca gggtcaactg
241 tttactaccc aaatgagaaa gactgtgaaa caagaggaga ccatgtcttt tgcgacacag
301 cagcaggaat taatgtagct gagcaatcaa aggagtgca

//
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LOCUS AY550161 365bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 89F fusion protein (F) gene, partial
cds.
ACCESSION AY550161
VERSION  AY550161.1 GI:45385915
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 365)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..365
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="89F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>365
/gene="F"

CDS <1..>365
/gene="F"

/codon_start=2
/product="fusion protein"
/protein_id="AAS59803.1"
/db_xref="GI1:45385916"
/translation="DLMTDAELARAVSNMPTSAGQIKLMLENRAMVRRKGFGILIGVY
GSSVIYMVQLPIFGVIDTPCWIVKAAPSCSEKKGNYACLLREDQGWYCQNAGSTVYYP
NEKDCETRGDHVFCDTAAG"
ORIGIN
1 ggacttaatg acagatgctg aactagccag ggccgtttcc aacatgccga catctgcagg
61 acaaataaaa ttgatgttgg aaaaccgtgc aatggtgcga aggaaggggt tcggaatcct
121 gataggggtc tacgggagct ccgtaattta catggtgcag ctgccaatct ttggcgttat
181 agacacgcct tgctggatag taaaagcagc cccttcttgt tccgaaaaaa agggaaacta
241 tgcttgcecte ttaagagaag accaaggatg gtattgtcaa aatgcagggt caactgttta
301 ctacccaaat gagaaagact gtgaaacaag aggagaccat gtcttttgcg acacagcagc
361 aggaa
/!



139

LOCUS AY550162 397 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 91F fusion protein (F) gene, partial
cds.
ACCESSION AY550162
VERSION  AY550162.1 GI:45385917
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 397)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..397
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="91F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>397
/gene="F"

CDS <1..>397
/gene="F"

/codon_start=3

/product="fusion protein"

/protein_id="AAS59804.1"

/db_xref="GI1:45385918"
/translation="SAGQIKLMLENRAMVRRKGFGILIGVYGSSVIYMVQLPIFGVID

TPCWIIKAAPSCSEKNGNYACLLREDQGWYCKNAGSTVYYPNEKDCETRGDHVFCDTA
AGINVAEQSRECNINISTTNYPCKVSTGR"
ORIGIN
1 catctgcagg acagataaaa ctgatgttgg agaaccgcgc aatggtaagg agaaaaggat

61 ttggaatcct aataggggtc tacggaagct ctgtgattta catggttcaa ttgccgatct
121 ttggtgtcat agatacacct tgttggataa tcaaggcagc tccetettge tcagaaaaaa
181 acgggaatta tgcttgcctc ctaagagagg atcaagggtg gtattgtaaa aatgcaggat
241 ccactgttta ctacccaaat gaaaaagact gtgaaacaag aggtgatcat gttttttgtg
301 acacagcagc agggatcaat gttgctgagc aatcaagaga atgcaacatc aacatatcta
361 ctaccaacta cccatgcaaa gttagcacag gaagaca

//
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LOCUS AY550163 425 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 92F fusion protein (F) gene, partial
cds.
ACCESSION AY550163
VERSION  AY550163.1 GI1:45385919
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 425)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..425
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="92F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>425
/gene="F"

CDS <1..>425
/gene="F"

/codon_start=1
/product="fusion protein"
/protein_id="AAS59805.1"
/db_xref="G1:45385920"
/translation="SLDLMTDAELARAVSYMPTSAGQIKLMLENRAMVRRKGFGILIG
VYGSSVIYMVQLPIFGVIDTPCWIIKAAPSCSEKNGNYACLLREDQGWYCKNAGSTVY
YPNEKDCETRGDHVFCDTAAGINVAEQSRECNINISTTN"
ORIGIN
1 tctttggact taatgacaga tgctgaattg gccagagctg tatcatacat gccaacatct
61 gcagggcaga taaaactgat gttggagaac cgcgcaatgg taaggagaaa aggatttgga
121 atcctaatag gggtctacgg aagctctgtg. atttacatgg ttcaattgcc gatctttggt
181 gtcatagata caccttgttg gataatcaag-gcagctccct cttgctcaga aaaaaacggg
241 aattatgctt gectcctaag agaggatcaa gggtggtatt gtaaaaatgc aggatccact
301 gtttactacc caaatgaaaa agactgtgaa acaagaggtg atcatgtttt ttgtgacaca
361 gcagcaggga tcaatgttgc tgagcaatca agagaatgca acatcaacat atctactacc
421 aacta
1/



LOCUS AY550164 294 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 135F fusion protein (F) gene, partial
cds.
ACCESSION AY550164
VERSION  AY550164.1 GI1:45385921
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 294)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..294
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="135F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>294
/gene="F"

CDS <1..>294
/gene="F"

/codon_start=1
/product="fusion protein"
/protein_id="AAS59806.1"
/db_xref="Gl1:45385922"
/translation="RAMVRRKGFGILIGVYGSSVIYMVQLPIFGVIDTPCWIIKAAPS
CSEKNGNYACLLREDQGWYCKNAGSTVYYPNEKDCETRGDHVFCDTAAGINVAE"
ORIGIN
1 cgcgcaatgg taaggagaaa aggatttgga atcctaatag gggtctacgg aagctctgtg
61 atttacatgg ttcaattgcc gatctttggt gtcatagata caccttgttg gataatcaag
121 gcagctccct cttgctcaga aaaaaacggg aattatgctt gectcctaag agaggatcaa
181 gggtggtatt gtaaaaatgc aggatccact gtttactacc caaatgaaaa agactgtgaa
241 acaagaggtg atcatgtttt ttgtgacaca gcagcaggga tcaatgttge cgag
//
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LOCUS AY550165 317bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 155F fusion protein (F) gene, partial
cds.
ACCESSION AY550165
VERSION  AY550165.1 GI1:45385923
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 317)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..317
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="155F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>317
/gene="F"

CDS <1..>317
/gene="F"

/codon_start=1

/product="fusion protein"

/protein_id="AAS59807.1"

/db_xref="Gl1:45385924"
/translation="TSAGQIKLMLENRAMVRRKGFGILIGVYGSSVIYMVQLPIFGVI

DTPCWIIKAAPSCSEKNGNYACLLREDQGWYCKNAGSTVYYPNEKDCETRGDHVFCDT
AAG"
ORIGIN
1 acatctgcag gacagataaa actgatgttg gagaaccgcg caatggtaag gagaaaagga
61 tttggaatcc taataggggt ctacggaagc. tctgtgattt acatggttca attgccgatc
121 tttggtgtca tagatacacc ttgttggata atcaaggcag ctccctettg ctcagaaaaa
181 aacgggaatt atgcttgcct cctaagagag gatcaagggt ggtattgtaa aaatgcagga
241 tccactgttt actacccaaa tgaaaaagac tgtgaaacaa gaggtgatca tgttttttgt
301 gacacagcag cagggat
/!
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LOCUS AY550166 330 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 176F fusion protein (F) gene, partial
cds.
ACCESSION AY550166
VERSION  AY550166.1 GI1:45385925
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 330)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R., Thongmee,C.,
Yambangyang,A. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..330
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="176F"
/db_xref="taxon:162145"
/country="Thailand"

gene <1..>330
/gene="F"

CDS <1..>330
/gene="F"

/codon_start=3

/product="fusion protein"

/protein_id="AAS59808.1"

/db_xref="G1:45385926"
/translation="ENRAMVRRKGFGILIGVYGSSVIYMVQLPIFGVIDTPCWIVKAA

PSCSEKKGNYACLLREDQGWYCQNAGSTVYYPNEKDCETRGDHVFCDTAAGINVAEQS
KECNINI"
ORIGIN
1 tggaaaaccg tgcaatggtg cgaaggaagg ggttcggaat cctgataggg gtctacggga

61 gctccgtaat ttacatggtg cagctgccaa tctttggegt tatagacacg ccttgctgga
121 tagtaaaagc agccccttet tgttccgaaa aaaagggaaa ctatgcettge ctecttaagag
181 aagaccaagg atggtattgt caaaatgcag ggtcaactgt ttactaccca aatgagaaag
241 actgtgaaac aagaggagac catgtctttt gcgacacagc agcaggaatt aatgttgctg
301 agcaatcaaa ggagtgcaac atcaacatat

//
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LOCUS AY550167 172 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 34L RNA-dependent RNA polymerase (L)
gene, partial cds.
ACCESSION AY550167
VERSION  AY550167.1 GI1:45385927
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 172)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Jantaradsamee,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..172
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="34L"
/db_xref="taxon:162145"
/country="Thailand"

gene <1.>172
/gene="L"

CDS <1.>172
/gene="L"

/codon_start=3
/product="RNA-dependent RNA polymerase"
/protein_id="AAS59809.1"
/db_xref="G1:45385928"
/translation="MPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQ
CIENNIFKKDWG™
ORIGIN
1 tcatgcccac tataaaaggt cagaaaacag atcagtictt aaataagaga gagaattatt
61 tccatggaaa caatcttatt gagtctttat cagcagcatt agcatgtcat tggtgtggga
121 tattaacaga acaatgcata gaaaataata ttttcaagaa agactggggt ga

/!



LOCUS AY550168 172 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 40L RNA-dependent RNA polymerase (L)
gene, partial cds.
ACCESSION AY550168
VERSION  AY550168.1 GI1:45385929
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 172)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Jantaradsamee,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Ramad4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..172
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="40L"
/db_xref="taxon:162145"
/country="Thailand"

gene <1.>172
/gene="L"

CDS <1..>172
/gene="L"

/codon_start=3
/product="RNA-dependent RNA polymerase"
/protein_id="AAS59810.1"
/db_xref="GI1:45385930"
/translation="MPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQ
CIENNIFKKDWG"
ORIGIN
1 tcatgcccac tataaaaggt cagaaaacag atcagttctt aaataagaga gagaattatt
61 tccatggaaa caatcttatt gagtctttat cagcagcatt agcatgtcat tggtgtggga
121 tattaacaga acaatgcata gaaaataata ttttcaagaa agactggggt ga
//
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LOCUS AY550169 172 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 54L RNA-dependent RNA polymerase (L)
gene, partial cds.
ACCESSION AY550169
VERSION  AY550169.1 GI:45385931
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 172)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Jantaradsamee,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..172
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="54L"
/db_xref="taxon:162145"
/country="Thailand"

gene <1.>172
/gene="L"

CDS <1.>172
/gene="L"

/codon_start=3
/product="RNA-dependent RNA polymerase"
/protein_id="AAS59811.1"
/db_xref="GI1:45385932"
/translation="MPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQ
CIENNIFKKDWG™
ORIGIN
1 tcatgcccac tataaaaggt cagaaaacag atcagttctt gaataagaga gagaattatt
61 tccatggaaa caatcttatt gagtctttat cagcagcatt agcatgtcat tggtgtggga
121 tattaacaga acaatgcata gaaaataata ttttcaagaa agactggggt ga
//
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LOCUS AY550170 173 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 88L RNA-dependent RNA polymerase (L)
gene, partial cds.
ACCESSION AY550170
VERSION  AY550170.1 GI:45385933
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 173)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Jantaradsamee,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..173
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="88L"
/db_xref="taxon:162145"
/country="Thailand"

gene <1.>173
/gene="L"

CDS <1..>173
/gene="L"

/codon_start=3
/product="RNA-dependent RNA polymerase"
/protein_id="AAS59812.1"
/db_xref="G1:45385934"
/translation="MPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQ
CIENNIFKKDWGD"
ORIGIN
1 tcatgcccac tataaaaggt cagaaaacag atcagtictt aaataagaga gagaattatt
61 tccatggaaa caatcttatt gagtctttat cagcagcatt agcatgtcat tggtgtggga
121 tattaacaga acaatgcata gaaaataata ttttcaagaa agactggggt gac
//
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LOCUS AY550171 171 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 89L RNA-dependent RNA polymerase (L)
gene, partial cds.
ACCESSION AY550171
VERSION  AY550171.1 GI:45385935
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 171)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Jantaradsamee,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1.171
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="89L"
/db_xref="taxon:162145"
/country="Thailand"

gene <l1l..>171
/gene="L"

CDS <1.>171
/gene="L"

/codon_start=3
/product="RNA-dependent RNA polymerase"
/protein_id="AAS59813.1"
/db_xref="G1:45385936"
/translation="MPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQ
CIENNIFKKDWG™
ORIGIN
1 tcatgcccac tattaaaggt cagaaaacag atcagtictt aaataagaga gagaattatt
61 tccatggaaa caatcttatt gagtctttat cagcagcatt agcatgtcat tggtgtggga
121 tattaacaga acaatgcata gaaaataata ttttcaagaa agactggggt g
//
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LOCUS AY550172 172 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 91L RNA-dependent RNA polymerase (L)
gene, partial cds.
ACCESSION AY550172
VERSION  AY550172.1 GI:45385937
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 172)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Jantaradsamee,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..172
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="91L"
/db_xref="taxon:162145"
/country="Thailand"

gene <1.>172
/gene="L"

CDS <1.>172
/gene="L"

/codon_start=3
/product="RNA-dependent RNA polymerase"
/protein_id="AAS59814.1"
/db_xref="G1:45385938"
/translation="MPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQ
CIENNIFKKDWG™
ORIGIN
1 tcatgcccac tataaaaggt cagaaaacag atcagttctt gaacaagaga gagaattatt
61 tccatgggaa taatcttatt gagtctttgt cagcagcgtt agcatgtcat tggtgtggga
121 tattaacaga acaatgtata gaaaataata ttttcaagaa agactggggt ga
//
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LOCUS AY550173 172 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 135L RNA-dependent RNA polymerase (L)
gene, partial cds.
ACCESSION AY550173
VERSION  AY550173.1 GI1:45385939
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 172)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Jantaradsamee,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..172
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="135L"
/db_xref="taxon:162145"
/country="Thailand"

gene <1.>172
/gene="L"

CDS <1.>172
/gene="L"

/codon_start=3
/product="RNA-dependent RNA polymerase"
/protein_id="AAS59815.1"
/db_xref="G1:45385940"
/translation="MPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQ
CIENNIFKKDWG™
ORIGIN
1 tcatgcccac tataaaaggt cagaaaacag atcagttctt gaacaagaga gagaattatt
61 tccatgggaa taatcttatt gagtctttgt cagcagcgtt agcatgtcat tggtgtggga
121 tattaacaga acaatgtata gaaaataata ttttcaagaa agactggggt ga
//
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LOCUS AY550174 171 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 155L RNA-dependent RNA polymerase (L)
gene, partial cds.
ACCESSION AY550174
VERSION  AY550174.1 GI1:45385941
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 171)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Jantaradsamee,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1.171
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="155L"
/db_xref="taxon:162145"
/country="Thailand"

gene <l1l..>171
/gene="L"

CDS <1.>171
/gene="L"

/codon_start=3
/product="RNA-dependent RNA polymerase"
/protein_id="AAS59816.1"
/db_xref="Gl1:45385942"
/translation="MPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQ
CIENNIFKKDWG™
ORIGIN
1 tcatgcccac tataaaaggt cagaaaacag atcagttctt gaacaagaga gagaattatt
61 tccatgggaa taatcttatt gagtctttgt cagcagcgtt agcatgtcat tggtgtggga
121 tattaacaga acaatgtata gaaaataata ttttcaagaa agactggggt g
//
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LOCUS AY550175 172 bp RNA linear VRL 17-MAR-2004
DEFINITION Human metapneumovirus isolate 176L RNA-dependent RNA polymerase (L)
gene, partial cds.
ACCESSION AY550175
VERSION  AY550175.1 GI1:45385943
KEYWORDS
SOURCE Human metapneumovirus
ORGANISM Human metapneumovirus
Viruses; ssRNA negative-strand viruses; Mononegavirales;
Paramyxoviridae; Pneumovirinae; Metapneumovirus.
REFERENCE 1 (bases 1 to 172)
AUTHORS Thanasugarn,W., Theamboonlers,A., Samransamruajkit,R.,
Jantaradsamee,P. and Poovorawan,Y.
TITLE  Direct Submission
JOURNAL Submitted (17-FEB-2004) Pediatrics, Chulalongkorn University,
Rama4, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..172
/organism="Human metapneumovirus"
/mol_type="genomic RNA"
/isolate="176L"
/db_xref="taxon:162145"
/country="Thailand"

gene <1.>172
/gene="L"

CDS <1.>172
/gene="L"

/codon_start=3
/product="RNA-dependent RNA polymerase"
/protein_id="AAS59817.1"
/db_xref="G1:45385944"
/translation="MPTIKGQKTDQFLNKRENYFHGNNLIESLSAALACHWCGILTEQ
CIENNIFKKDWG™
ORIGIN
1 tcatgcccac tataaaaggt cagaaaacag atcagtictt aaataagaga gagaattatt
61 tccatggaaa caatcttatt gagtctttat cagcagcatt agcatgtcat tggtgtggga
121 tattaacaga acaatgcata gaaaataata ttttcaagaa agactggggt ga
//
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