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HRENARIY— XA T U RIZBITAE P AF =2 —F A )VADKRH L

Conventional RT-nested PCRIEDIESEZ L 3 B FHEAT (2025448 ~6H)

B MEERe, fRE EKR, LR
FAE fdJhe, MW R, KEF

e, MR EER, oA AEER A ke, AR SE, &F AET
fbe, B RefE, REOEE, =% Fe, HIF @S, TE KR
MEREEBE AL - I BZ9)

t hAHX =2 —F7A /LA (human metapneumovirus: h(MPV) &, FERZHEISEDFIK T A LV ADIDTH Y, Kl
INRBREEE CIXEIEN A2 E R T2 DD, 2025447 7TH LK, AV ERYYE (ARD 13ERYYER o sHE
BAYE AL BT HAL, BFRIEERY —_A 7 U A0x5: L 720, hWMPVH ZDOXIGHFEED1>E Sk, —)T,
IMPVIZZNETH—_A T U ADKG LT > TE LT, EPMRLIZET 2 H®ENRRELNLTWD. RFETIE,
HHREICBIT DARIY —_A T AHEEO B L L ChMPVRREZ £ L, #HNOTRI PR E#HE L=, &b, oF
FEANIfRT 2 HIT & LT, NB X UGHE G 18 4 # H 3 % Conventional RT-nested PCRIEZHEEE L, A& TfiHT 217 -
7o, ZORER, 20254F4H ~6 A IZARIV—_A T A L L THREZIT - 72679 AT 17K (2.5%) ThMPVEYE & 72
olz. BETHEBNEIT o 2R, B2 Kb Z S (1I38E, 81.3%) , IKWTA22NEL A bhiz QHiE,

12.5%) . &5I1Z,

AR FREATIC LD, FNA2D2ERIZGE A FHEEIC 1T RSO EEECY 2 A L T\ 2 LR S h

o, SRIAHENT TIL, HABIHER IS TR S R & OB AHER S, £ 0 5 HEWB2RITRE <2212

Nicr A4 —=lZxthEhg L.

F—U—F: b hAX=o2—TFUA /LA, hMPV, Conventional RT-nested PCR, ZHHHENT, ARIV—~A T X

X C ® I

b M AKX =2 —F7 A /LA (human metapneumovirus:
hMPV) 1%, TV VYV UANAR =2 —F U A )L AR
AL Za—FUANVABIZGEEND VAT A—RH
RNA 7 A L AT, 200152/ O ZR IR YL E & L TR
REanh., ENTOWRITRFEINIIZA~6H LS Tkh?,
ERATEIR Ik, ERGER, s ERFT N, NEB
LR E CIEEETHZ 0D D.

hMPV D5/ AR 134913,0005 2 C, N-P-M-F-M2-SH-G-
LOODER TR B S 5Y. b MIEGET 5 v
AV ADOHFTIE, RST AL ADEETES & i b 8Ll L
TW5. B FRIEGEE RN IS & A JLUBE
D2OIZKRE L HGHFEN, ENEIAL A28 L UBI, B2004
DOV T T N—=TFIT T bnd. EHIT, A21EA2a,
A2bl (F7213A2b) B L A2 (F721FA2c) D3ODHE
R AN SN D . FRICA2B2ITTAE, GiEfs 1-fEikIC
180 L F 7 1 X1 1 LUE R O EAERLS & A 2RO 2N EN
SATHE STV A,

20254F4 A7 H ) b B RER AR YLE  (Acute Respiratory
Infection : ARI) 72NEYLIE F O SEURYUEIZA EAT T S,

IRERE ST —_ S T ADRGR LR -725. Zhicky,
FED A WA RO BURERE R &2 2T 2 BICB N T, M
&N D IRER O GEFH A IER S, hMPV  E D x5
HRIRAD1IS L Sz, FRChMPVICEI L Tix, kY —
R T UAKMBTIIR -T2 2 e 0D, EERHA RIS
DHEFIAR DAL Tz,

ARFZEIL, HAHESOARIV—_A T AHEHEO B L L
ThMPVHE 2 % L, #NOMRHRRZFHE L. &5
12, hMPVD 4y TE 2R 2 B & LT, NB X UG
{571 A 42 & L 7= Conventional RT-nested PCRi: % 4%
UIRHT 21T > 12, AR TIE, ZOMEICS>WTHET 5.

E B F ¥

1. HEEM B

20254 HTH N H6H27H £ TOM, #BNE A= FEHERT
MO S A7 ARDEGEE ONHEHY WERe s -5 O B
RIRIR6TORIE GEF) Z V=, A BIOBEEE, 4
A V174808 (25.6%) , SHIT257THE (37.8%) , 641
248fR1K (36.5%) Th-o7z.

BEBIEIZ B 7346 : 54T, AEHPEE D] TIZ0~4m A

o AU R 2 b IE T o — IR U A v ARETER

169-0073 B ALARH 1 X B A M3-24-1
b B RN 2 T SE Y L Z — A R R R
¢ HUREBERER 2T 2 — AR
S S < FNE Tl pNE
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# 1.hMPV O N 35 KO G {5 7l #1589 & L 72 Conventional RT-nested PCR 77 A ~ —il4|
I ks i SRS (5—3) WO,

hMPV_NF1 Outer Forward-primer GCGAAAAAAACGCGTATAA
hMPV_NRI1 Outer Reverse-primer TTGCTGCTTCATTACCCAT L
hMPV_NF2 Inner Forward-primer GGATTCACCTRAGTGATCTRTC N

Conventional hMPV_NR2 Inner Reverse-primer CYTTTCCTTCAGGGAAYGA Lo

RT-nested PCR hMPV_GF1 Outer Forward-primer GGACAAGTRGYYATGGARGTR

hMPV_GRI1 Outer Reverse-primer TAYGARTCRGGRAGATARACATTR !
hMPV_GF2 Inner Forward-primer CVATAGACATGYTCAAAGCAA a
hMPV_GR2 Inner Reverse-primer GGATCCATTGTYATTTRTCYC 5

771> A : Human metapneumovirus isolate 00-1, complete genome (accession:NC_039199.1)

26761 (39.3%) , 5~9i2300% (13.3%) , 10~19/EN
126651 (18.6%) , 20~297 233941 (5.7%) , 30~39%A°
3861 (5.6%) , 40~49mEH333%1 (4.9%) , 50~595% 7339
B (5.7%) , 60~695E 31761 (2.5%) , 70m%LA L5324
(3.5%) T, LEMARZEDR6H (0.9%) THh-o7-.

2. HEEATEND b OREEHH

i PR F2 IR 140 pL 2> 5 QIAamp Viral RNA Mini Kit
(QIAGEN) % W TR 217V, RNAHhHK60 uL
PERL L7,

3. h\MPVORBRH ik

1) Real-time PCR#:

[ NL RS E AT JE T O BVERE IR SR B S — oA T R
BEFHRE~Y==27 v (73R B ICiEsE
77 A ~— (hAMPVNL-N2F [5-CATAYAARCATGCTAT
ATTAAAAGAGTCTC -3"] , hMPV NL-N2 R [5'-CCTATY
TCWGCAGCATATTTGTAATCAG -3'] ) BEL O 7 u—7

(hMPV NL-N2 Probe [5' (FAM)-CAACHGCAGTRACACC
YTCATCATTRCA -3'] ) # iz,

RNAH IS pLa 7 > 7L — b & L, & H(IOne Step
PrimeScript Il RT-qPCR MIX (takara) % FHNCTHIIR A 1T -
7= (Bc#& s 25 pl) . QuantStudio 12K FlexV 7 /L4 A
LPCRY AT I (Applied Biosystems) Z il L, 52°C547,
95°C10F0 St & 7294, 94°C5Fb, 57°C30Rb DA 7 V%
45[alk 0 IR L7z,

2) Conventional RT-nested PCR¥E DESE

NB L OGEAE 7k 2 /) & 7 5 Conventional RT-
nested PCRO 7' 7 A =~ — % MEIZERE L7z (R . AT
FTA~—DORFHI DT> L, EHFHOWATHRICKHETE D
£ 9, 2024 v 2 — TR S Ukt s —
— (NGS) 92 & v 55 7=hMPViE{s1-El5 &, NCBI
Virus datebase (taxid:162145) (8 4k & 72 H UL D45 8 s
FHROES 5 E L L.

RNA#H#5 pL% 7 > 7 L — bk & L, Omniscript Reverse

Transcription (QIAGEN) #¥£35 J UNOuter Forward-primer
ZREH L C, 56°C14y, 37°C60%y, 95°C547, 20°C14y D5
PR TR BN EAT o 72 (Bl R #10 ul) . Z D1k,
Outer Reverse-primer % 7 P PCRE SR & I %, 94°C3 43 X
JEF%, 94°C30Fp, 55°C30%b, 72°C153 DA 7 /b 730l
DKL, 72°C573, 20°C13 B & 1st PCREAT -7 (B
OGS 50 ul) . %V C, Inner Forward#S & UfReverse
primerZ AT, 1st PCR & [A] UHEIR S5 CT2nd PCR% i
L7z GRHESUGE 50 pL) . 1stdi £ U2nd PCRIZWVT I
TaKaRa EX taq (takara) #FEAEH L7z, PCREMIT2%T
Ho— AV CTELKIKE L, BRSEETORIE Y ROA
AR L.

4. HEFF|DOWRE R J USEEFELE]

RT-nested PCR /i #) 1% ExoSAP-IT™ Express PCR Product
Cleanup (Applied Biosystems) % H\CH5Hif%, Big Dye
Terminator v3.1 Cycle Sequence Kit (Applied Biosystems) %
MNTo = U ARIREAT 512, 3 bV ROSED L,
Centri-Sep Spin Colums (PRINCETON SEPARATIONS) %
HWTHE L, ABI Prism 3500 Genetic Analyzer (Thermo
Fisher Scientific) #fH L7=% A L7 b —0 v AIKIT X
0 Y IEELS A E L, Nextelade (v3.15.1) P& W CEB
TR EAT T,

5. 53 FRBEAEFRAT

NCBI Virus datebase (taxid:162145) ([ZBEkIN T D4
77 LECFI6OKE &, NI L OGE s 15 S 70 2 R ER
ELTHWE, 2O MRIE, BRIRERE A 23 Hig i
ETHY, POos TRSCHBL AN SR E 70D X o
L7, SHEE & AR TH O NI RIKDELY Z &
MAFFT (ver.7) YZHWTT 74 A & FEE L7=.
MEGA (ver.10) 9% LC7'— kA kT » 741,000
D&M, AT (Neighbor-joiningi®:) 12X 50+ %
TMs A ER L7z,
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2. ARl —~1 5 2T hMPV 23aHH S i- BE o KB

EERE RAEERERA Al VR g AR IR fii#
1 2025/4/16 56 % FEEN, WGk, DEUR, Sy, P
2 2025/4/16 51 E) Sk, P, R SR
3 2025/4/15 4 LS K, St FTAITANALDEBIEY:
4 2025/4/16 54 5 BN, UK, i
5 2025/4/15 37 5 FEEN, WK, SR, S, WHEEZE, RPkR
6 2025/4/22 2 # FEEL, WK, S, EPA, WHEEZ, REI% FA JIA AL D EAEIEY
7 2025/4/26 1 bzl NMHEA S, Sk FA I AN AL D EAEY
8 2025/4/28 2 'S FEEA FA ) TAIVAL D ELIEY
9 2025/5/2 55 # FEEN, ZK
10 2025/5/7 16 S FEEN, WK, St
11 2025/4/22 51 s FEEN, WK, SR, ST, WHEEZK
12 2025/5/13 2 s FEEN, gk, St 5P
13 2025/5/9 66 i Ik, ShE, VR, WE
14 2025/5/17 15 Ll ik, S, RAGE %
15 2025/5/26 39 L Nk, Sy, SREA, WHEEZE, NHSANENR
16 2025/6/10 1 s REN UK, B T T IIANA T A A )AL DG
17 2025/6/23 9 LS FEEL
& S FEY OB RKE) 21T o 7o iR, NE(R 3 CIL16M A,

1. Real-time PCR¥EIZ X BERPIRR HIR I

Real-time PCRIEIZ L 2 MRAE DK S, ARVERFI679H (A H
17HER (2.5%) ThMPVEGIE & 72 7= (32) . Flnbs)E
BIORHEONRIL, 0~4ik 6l (35.3%) , 5~9mkA
LR (5.9%) 10~19 2328k (11.8%) , 30~395% 432
MR (11.8%) , 50~59E35HA (29.4%) , 60~695%S
IR (5.9%) Thoi-.

Fo, MR AEI KT D E R oM ERIE, 0~4
RAN2.2%, S5~ 1.1%, 10~195%731.6%, 30~39/
5.3%, 50~3595%7312.8%, 60~69i%735.9% Tl -7z,

2. Conventional RT-nested PCRIE DR S5 R
1) BRHRER
hMPV5PE 17 A2 T, Conventional RT-nested PCR

72 3. Ctfii & Conventional RT-nested PCR {&iC X %
N & LU G B 1RO @15 R

o Nﬁfi%ﬁﬂfﬂﬁ Gl {5 1Ak
a1 Accession No. 1A Accession No.

1 25.7 A2b2 LC880191.1 A2b2 LC880205.1
2 30.2 B2 LC880192.1 B2 LC880206.1
3 27.6 B2 LC880193.1 B2 LC880207.1
4 23.5 B2 LC880194.1 B2 LC880208.1
5 25.0 B2 LC880195.1 B2 LC880209.1
6 38.4 A2bl LC880196.1 N.D. —

7 32.9 A2b2 LC880197.1 A2b2 LC880210.1
8 249 B2 LC880198.1 B2 LC880211.1
9 29.4 B2 LC880199.1 B2 LC880212.1
10 25.2 B2 LC880200.1 B2 LC880213.1
11 28.0 B2 LC880201.1 B2 LC880214.1
12 30.4 B2 LC880202.1 B2 LC880215.1
13 38.1 N.D. — N.D. -

14 27.5 B2 LC880203.1 B2 LC880216.1
15 25.6 B2 LC880204.1 B2 LC880217.1
16 24.1 B2 LC880430.1 B2 LC880432.1
17 253 B2 LC880431.1 B2 LC880433.1

N.D. : Not Detected

GEAR T TIXISHIE THIRS R SNz, Zhb i
{51 A 2P L, NCBIIZ %%k L 7= (GenBank Accession
No. LC880191~LC880217, LC880430~LC880433)  (F3) .
2) BETERIR L O

NI T HEIR OB AR TR & Sk L7258, B223 13K
(81.3%) b £ <, IWWTA22H 201K (12.5%)
A1 LIRR (6.3%) Th o7, GEfmFHERICBT 5%
B RBIOFERIE, BIERE LN R (BER
6, A2bl) ZrE, NEEFHEBOMBRE T XT—8L
7= (F3) . FEEHI O TIEO~45%E L OS0~59%12 5
JDBURL L <G B (R4) .

7, REENT-A2BO2B KTV TR Y, GEET
FEIE DI B A A AR OM Y K LEFIR A S
THY, 377 I BEREOEEIHEE S,

4, FlFENC 31T 2 hPM VI AR ks R

BT 0~4% 5~9i%  10~19F% 30~395% 50~597%

A2b1 1
A2b2 1 1
B2 4 1 2 2 4

3) T RGRAEAT

EBM R IR - TA2b1, A2b28 L UB20D 4 in
FHRO7 L—RizEnERRE Lz (M) . NBLUOGHEI:
TR CUERL L 72 2 N ENOZHBHT BT, & MHkkD
PLERRIIKRELS ED Lo T,
BRI, HokeA—A T U T, Bk, PEEWV
o T MESMG IR & R AR A ERRIC D o . BABZTTUB2
i, RmEM ETRkEL2207 7 24— (DB LVO) I
iy, WRRRIEED 5 B 7 A2 —OIZ, Y O
2% 7 7 A4 =@/ L.
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1. BHEHN ARL —_A T o A2 TR &37- hMPV O ZFBHRNT (2025454 H~6 A)
C N s T-iE, A

. G s fEk)

- PQ634901.1 |USA: Washington|2020-02-18 A2b2

A2bl

MK588635.1 |Zambia|2012-02-28 A2a

Al

PQ634929.1 |USA: Washington|2022-06-03 B 1

B2




HOR B 7 B k' A& ), 76,2025 47

Z =

hMPVIZFLEN RIZ 31T 2 RER IR YLIE DRI 7 A L R &
LTHDLNTWDD, AFRAE TIZI0mA LSRR S %
KB DI, FRFRBEE R OB RIS TS0 D i
b olo. AR CHEM ST IO T, S0mkLL
LOFEBREICE O TB2OEEGIN L SN TEY,
FIER DM A AR OFER TH BN, Fiz, hMPVDi
ITRENFE T3 H ~6H & STV DD, EFEMEOFTREME S
RSN TV Z Ens, FHZE UEFHT —X O
AR RN EN L E TH D .

BAEFRBCIEBREOREE N R HE L, V77—
T _RTBACHEHENTZ. £, AROY T 7 —F 134
NTA2TH 7=, 2010FARUTFER T IDR0F R, = H I
), BARILIOZ & CEME S N FRBEORA TIE, ALZAE
CRICS I ENZ2 o7, BB sh TRy, K
ARG L OMENA DN, &5, COVID-19/8F
Iy 7 URNIATNEECTH 57203, U7 3 v 7 DI
BRI OIS LT OWMEDRH S, O AR
A L AUTFE VT S COVID-193i A THIT# THATIRIL AL L
TR H D Z L5119, WMPVEMLFRIOGRITEIEIZ D
AL E U ATRetE s R S vz,
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Detection of Human Metapneumovirus in Tokyo and Genetic Analysis by Conventional Nested RT-PCR
— Acute Respiratory Infection Surveillance: April 2025-June 2025 —

Kenshiro KUROKI?, Ryota KUMAGAT?, Kaori KUZAWA?, Miyu KOIZUMI?, Yurie KITAMURA?, Hiroyuki ASAKURA?,
Yukinao HAYASHI?, Kumiko TAKAHASHI?, Kotono WADA?, Wakaba OKADA?, Arisa AMANO?, Nanaka TOYODA?,
Mami NAGASHIMA?, Hirohumi MIYAKE?, Kenji SADAMASU?, Takashi CHIBA?
(Reviewed by Akihiko HIRAI® )

Human metapneumovirus (hMPV) is one of the viruses that cause respiratory infections, and particularly severe cases can occur in
children and the elderly. Since April 7, 2025, acute respiratory infections (ARIs) have been classified as Class V Infectious Disease under
the Act on the Prevention of Infectious Diseases and Medical Care for Patients with Infectious Diseases, making it subject to targeted
pathogen surveillance, with hMPV being one of the target pathogens. However, hMPV has not previously been subjected to surveillance,
so reports on epidemiological findings have been limited. This study conducted hMPV testing as part of an ARI surveillance in Tokyo
and investigated the epidemic status in the city. Additionally, for molecular epidemiological analysis, we established a conventional
reverse-transcription—nested polymerase chain reaction method to detect the N and G gene regions and performed genetic analysis. As a
result, out of 679 samples tested under the ARI surveillance, 17 samples (2.5%) tested positive for hMPV. When genotyping was
performed, the B2 genotype was the most frequently detected among the strains identified in the city (13 samples, 81.3%), followed by
A2b2 (2 samples, 12.5%). Furthermore, genetic analysis revealed that the A2b2 strains in Tokyo had a duplication sequence of 111
nucleotides in their G gene region. Phylogenetic analysis indicates that the strains detected in Tokyo are related to strains found overseas,

and the B2 strains belong to two major clusters.

Keywords: human metapneumovirus, conventional RT-nested PCR, phylogenetic analysis
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