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. | Terget . . ..
Analysis Gene Subtype | Primer/Probe Name Primer/Probe Sequence Origin
H1-VAF 5'-CTCTGTAGTGTCTTCACATTATAGCAGAAG-3'
H1 H1-VAR 5'-TGATCTCTTACTTTGGGTCTTTTGG-3' ref.6
H1-MGBVA 5'-FAM-TTCACCCCAGAAATA-MGB-3'
RT-H3-F 5'-TCAAGCATCAGGAAGAATCACA-3'
HA H3 RT-H3-R 5'-CCGATATTCGGGATTACAGTTTG-3' ref.6
H3-P2 5'-VIC-TCTCTACCAAAAGRAGCCA-MGB-3'
RT-B-F210 5'-CAAATCCTCAAAAGTTCACCTCATC-3'
B RT-B-R277 5'-GCCGCCAATCTGAGAAACA-3' ref.6
B-239P 5'-VIC-AATGGAGTAACCACACATT-MGB-3'
NAI1-681H-F 5'-TGTCTGTGTGAACGGKTCATG-3'
é N1 |NA1-743H-R 5'-GAGGCGGCCCCATTACTC-3' ref6
NA N1-708TP-H 5'-FAM-CATAATGACCGATGGCC-MGB-3'
g NA2-295-F 5'-ACATTACAGGATTTGCACCTTTT-3'
= N2 NA2-351-R 5'-CACCARCGGAAAGYCGAA-3' ref.6
'g N2-319TP 5'-VIC-CTAAGGACAATTCG-MGB-3'
= RT-ANP-24F 5'-CTCACYGAGTGACATYMAMRYCATG-3' This study
RT-ANP-94R 5-CAYYRGTYTCCATYTGYTCRTAAG-3'
NP A [RT-ANP-24F2 5'-CTCACYGAGTGACATYVAMRYCATG-3' This study
RT-ANP-94R2 5'-CAYYRGTYTCCATYTGYTCRTAWG-3' (Revised
A-NP-55 5'-FAM-CAAGGCACCAAACGRT-MGB-3' October 2009)
RT-SW-F 5'-TTGAGCTCWGTGTCATCATTTGA-3'
HA |AH1pdm09|RT-SW-R 5'-TWGGGCCATGAAYTTGYCTT-3' ref.5
Flu-Hsw-P 5'-FAM-AGRTTTGAGATATTCCC-MGB-3'
NIID-swHI1-F1 5'-AGAAAAGAATGTAACAGTAACACACTCTGT-3' ref8
HA  |AHIpdmO9|INTID-swHI1-R1 5'-TGTTTCCACAATGTARGACCAT-3' ref.9
NIID-swH1-Probe2 |5'-FAM-CAGCCAGCAATRTTRCATTTACC-MGB-3 )
HA | amipamos SW-1-F 5'-GARAGRTTTGAGATATTCCCCA-3' This study
RT-PCR/ SW-1-R 5'-GCATATCTYGGTACCACTAGAT-3'
RT- SW-2-F 5'-AAGRCAARTTCATGGCCCAA-3' .
HA |A/H1pdmo9 This
nested i T 5 TCCAGTTGCTTCGAATGTTAT-3' study
PCR HA | amipamos NIID-SWHI1-Conv-F1 |5'-TGCATTTGGGTAAATGTAACATTG-3' ref.8
" |NIID-SWHI1-Conv-R1 | 5'-AATGTAGGATTTRCTGAK CTTTGG-3' ref.9
Fig.1 Primer and probe sequences used to examine the novel influenza virus
1 HAgene 900---1760
[ 1
@ RegionD  702bp
NIID-swHI- SWI-R
- Region A
TagMan- F1 @ gion A 428bp @ RT-PCR
SWI1-F SWI1-R RT-nested PCR
©) Region B 384bp @
SW2-F SW2-R
® Region C  350bp ® —— Primer
s | . .
NIID-Conv-F1 NIID-Conv-R1 E== Amplification
_J region

Fig.2 Genetic map of the RT-nested PCR amplification regions and primer positions in the HA gene of A/HIN1pdm09

influenzavirus
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BT X DRI, THEMER Y A T —¥REFEIC TaKaRa
Ex Taq ZH\T, 94°C3 53 OINEADT, 94°C1 47, 54°C

(fEI% B) F721350°C (fHIL C) T 14 DME, 72°C2 53
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ANAKTHD. PURMEEZHET 5 HA BEFB 7 X Bk
ThHolZ ENDHYNITEA TN FOAL VAL L
THbhiz. BE LY 7VZ A L PCR EOTTA~—
/ 7v — 7%, A/California/04/2009 ¥k D 7 72 5 3,
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Fig.3 Real-time PCR to detect the HA gene of influenza
A/H1N1pdm09 virus
(A): Using the primers and probe indicated by reference 5).

(B): Using the primers and probe indicated by reference 8) and 9)

Fig.4 Real-time PCR to detect common sequence of the NP

gene of influenza A virus
(D:A/Brisbane/59/2007 ¥HUK(HINT),  @:A/Yokohama/22/2002 (HIN2)
@:A/Uruguay/716/2007 HLKR(HIN2), @:A/Vietnam/1194/2004(H5N1),

(®:A/Mallard/Netherland/12/2000(H7N3), ®:A/Hongkong/2108/2003(HIN2)



52 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 62, 2011

NEZENns, ABRIAL TP N AT TORH
DHEEIATOND Z g I (Fig. 4). ZOfERD)
O, A 7N T A A ZDOBIZRENT S, fEE
HE LOBEELRERE O—D L o7,

L7 L, AHINIpdm09 #ifflt7 A /L 2 DFLN T DREYGL A
FERU ', 2L oBENEH SN 2009 45 9 ALAREIZIL,
A/HIN1pdm09 M7 4 )L ZADRHIZE L, A FIL@ERS]
DAY 7 /v % A 5 PCR IETORIY A 7428, ek
£V 6 P NABEENDHNBIROOND LS RoT
(Fig.5A). ZOZ b NP B TOEREPFEKFNE LT
BeV, HEIESEIR O LAY OB EIT oo L 2 A, NP iE
51D 40 FEDOWEHREN A (TTF=2) Fliz € (Vb
V) b G (FU=y) [CERL, 2 FBN AMNDLT
(FIV) ICERLIEMBER L 2o THND I &ML
. £IZT, 2009 £ 9 A TFHICTT A ~— (RT-ANP-
24FRT-ANP-94R) D FRFI %17V, A/HIN1pdm09 #Hifiz
S DMHPEER MR DL LR 74 ~—D 17 %&H
(NP B{a 1D 40 FHIH M) EZ M-V, THfl~7 71 ~—
D23 FH (NP BEIsTO 72 FHITHY) & A-W IZEE
L (RT-ANP-24F2,.RT-ANP-94R2), T A/HINIpdm09 HE
Bk OMEHEREIT T2, ZORE, M)A 7 voRn
IEE S 4v (Fig.5B), 2009 £F 10 A H iG] L7ciAE T
TR % FEh L 7.
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Fig.5 Real-time PCR common sequence of the influenza A
virus NP gene was performed before (A) and after

(B) the revision of the primer
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Fig. 6 Influenza virus genes were detected by real-time PCR
at the annealing temperature S7°C(A) and 54°C(B)

UL, EoHEGE *Nck 7 ==V v 7 EHREIX
54°C Thololzh, EOFEE ORIEIEIT TOREZT
D WBED D 54°C TOEMEMEGR AT > 72558, 57°C T
Mt &R e <EMET D 2 L2V L2 (Fig6). D7z
B, HRURPSET 7 — MaE A4 & L7z A/HINIpdm09
R A NVADY TILZ A 5 PCR L% Wi T,
FTRTS4CHOT =—V TIREEERL TITo72.

2. RT-nested PCR :i2 & 3 Bl FHRE

Eo~==27 /) NHE#H ST\ 5 RT-PCR #iE, U7
JVH A 2 PCR ¥k & bl U TR MRS, KT A LR
BRED D OBB AR COMRAIITE L TRy, Zo
7w, VT IHA L PCR JEICL VR E I3 HE
SNTRET DT A )V ZBIEF OMERCHREITIE, BT
DOFEFTAFIHET L U BE 72 RT-nested PCR L% AV 5 D
DEDTHD EEZT-.

SEIRB LT FA ~v—LEDOT T4 ~— (SWI-R:
Fig2®), NIID-swHI- TagMan-F1 : Fig2®@) % H\ /= RT-
PCR {EIC X% HA a1 OMiEsE D (Fig2) 1% 702 #
HEEHY, Eo RT-PCR EIC & A HIEGEE C @ 2 fFREU
DOREBMTHD. S5IT, ZOEBNIC 2 >R -7
nested PCR HilE#E; B (384bp), C (350bp) (Fig2, 7)
B LIZZ & T, MHBIOMGEFE L L COBB &
HEZR AT 5 2 & 3k,

Region B @ Region C
(384bp)

Fig. 7 Electrophoretic profile of the two regions of influenza

virus HA gene were amplified by RT-nested PCR method.
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DBEBEFRIBIIIERRELETHL Z EBHALE 25
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Fig.8 Detection of influenza cases in fiscal year 2009
(A): infection alert and clusters surveillance in Tokyo

(B): Infectious Diseases Surveillance

3. A/HIN1pdm09 HE%! 7 1 /L 2 D HA HulF AT

2009 4E 5 A D BIRITAMAE - 72 A/HIN1pdm09 Hi%Y 7 1
JVAD HA PUREEIZONT, HA a1 (540 L) o
7 X ERELA (180 7 X/ E) TOH 1 RN 21T o
7o 4% B, A/HINIpdm09 #E B o> # N ¥ 1T 8 1L,
A/California/07/2009 # % &Tp 7 /L— T LM E HIZ 3 DD
IN—7" (G 4 2) WZHDPNTOWDLENHE L (Fig9).
N TOFRIA v 7 RAER 1 6 (A/Tokyo/09-
2057/2009) OMFESFEEZE NS HRE I T A LRI
Group 2 T, EWNEPIOWATH & 72> 7o Fefi + KB~
DOTEDLBRH SN HMNE 2 6 (A/Tokyo/09-

# Z o ' 4 #, 62,2011 53

2009/2010/2011
Season vaccine strain

A/California/07/2009
A-Osaka-C-1-2009(HIN1)
A/Tokyo/09-2134/2009
A-Narita-1-2009(HIN1)
A/Tokyo/09-3989/2009
A/Tokyo/09-3832/2009
A/Tokyo/09-4199/2009
A-Osaka-2-2009(HIN1)
A-California-05-2009
A-Hyogo-1-2009(HIN1)

~

Group 1

KEIHANSHIN
Outbreaks strain
A/Tokyo/09-4200/2009
A/Tokyo/09-4207/2009
A-Sakai-1-2009(HIN1)
A-Kobe-9015-2009(H1N1)
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A/Toky0/09-4209/2009
A/Tokyo/09-4135/2009
A/Tokyo/09-13296/2010
A/Tokyo/09-18081/2010
A/Tokyo/09-12803/2010
A/Tokyo/09-13294/2010
A/Tokyo/09-13636/2010
A/Tokyo/09-12172/2010
A/Tokyo/09-4047/2009
A/Tokyo/09-12730/2010
A/Tokyo/10-12421/2011
A/Tokyo/09-12138/2009

Group 2

A/Tokyo/09-2057/2009
A/Tokyo/09-4026/2009
[ A/Tokyo/09-2912/2009
! A/Tokyo/09-3178/2009 /
A/Tokyo/09-4042/2009
[ A/Tokyo/10-12420/2011 \
A/Tokyo/10-10641/2010
A/Tokyo/10-10277/2010
A/Tokyo/10-13202/2011
A/Tokyo/10-11115/2011
A/Tokyo/10-8477/2010
A/Tokyo/10-12935/2011
A/Tokyo/10-11398/2011
A/Tokyo/10-10640/2010
A/Tokyo/10-11118/2011
A/Tokyo/10-10157/2010
A/Tokyo/10-12815/2011
A/Tokyo/10-10731/2010
A/Tokyo/10-12000/2011
A/Tokyo/10-11152/2011
A/Tokyo/10-11427/2011
A/Tokyo/10-11112/2011
A/Tokyo/10-10936/2011

A/Tokyo/10-10708/2010

A/Tokyo/10-11067/2011

A/Tokyo/10-12040/2011
A/Tokyo/10-12042/201 1—/

A/Tokyo/10-12041/2011

A/Tokyo/10-8992/2010
Group 4

Group 3

A/Tokyo/09-12571/2010
—————{Aam s
A/Tokyo/09-12836/2010

A/Tokyo/09-12804/2010

A-California-04-2009 ‘WHO published strain
A-California-09-2009

—
0.005

Fig.9 Phylogenetic tree of HA amino acid sequence of
influenza A/HIN1pdmO09 viruses in 2009/2010/ 2011
seasons
The tree is constructed by using the neighbor-joining method.
A/Tokyo0/09-2057/2009: First pandemic influenza case in TOKYO

A/Tokyo0/09-2134/2009: Second pandemic influenza case in TOKYO

2134/2009) O 7 A L AL Group 1 IZJBELTEY (Fig9),
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Development of Detection Methods of Influenza A/HIN1pdm09 Virus and Antigen Analysis of Pandemic Strains

Takayuki SHINKAI?, Mami NAGASHIMA?, Isao YOSHIDA?, Sachiko HARADA? Kazue OGATA?,
Michiya HASEGAWA?, Yukinao HAYASHI® and Akemi KAT*

A novel influenza virus was detected in 2009 in North America and Mexico. This virus spread rapidly and widely throughout the
world. Viral gene sequences were published by the World Health Organization (WHO) just after the pandemic virus was detected.

However, the gene detection methods were not reported. Consequently, we developed RT-nested PCR and real-time PCR-methods
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based on the gene sequence. In addition, we analyzed the hemagglutinin (HA) gene sequences of the influenza A/HIN1pdmO09 virus.

The clusters of influenza viruses in 2009/2010/2011 seasons in Tokyo were classified into 4 groups. We observed a tendency toward

convergence between the groups.

Keywords: influenza virus, real-time PCR, RT-nested PCR, A/HIN1pdm09, genetic analysis
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