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Page 126 abstract
[#% Error]
Using a real-time PCR assay, we
tested 156 A/H1N1pdm viruses previously identified by conventional PCR and sequencing, and found that one of the 156 A/HIN1pdm

viruses was positive for Y275 and 155 were positive for H275.

[iE Correct]
Using a real-time PCR assay, we
tested 116 A/HIN1pdm viruses previously identified by conventional PCR and sequencing, and found that one of the 116 A/HIN1pdm

viruses was positive for Y275 and 115 were positive for H275.
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FRNE I ENMEA VTN AL NADY =R T U ARAEIHO CTEETH D, Fx 3l 71z
P AV ZAAHINIpdmD ALV ¥ 2 ENVIPEEROG R EZRET D BT, NAY VX7 EDISMOT 2/ BERE A
FUUMBTr U UACER (H275Y) ST 2 BRAE R % M3 % RT-nested PCRIE — 3 — 7 £ A 1EE K Ureal-time

PCRIE# W= FikaBIFR L.

Z DI iEE AW THEN ToOBE S U7 AHINIpdmBRS46Kk 2 i L= & 2 A, 1RRIC

H275YD T X ) BRAERNR - BivTc. RZER T A )V A1 % & T AV/HINIpdm#k1168K12 DV Treal-time PCRIEZ{To72 & 2

A, H275Y1RE, H275HISERICX BT 5 Z &R TE -

F—U— N FhlA Tz, AHINIpdm, /A 7= —EREH, FEL¥ I ELMMEERT,
T2 JERAES, H275Y, RT-nested PCR {k— 3 —7 = A}k, real-time PCR &
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A ITNZ P TANKIE, FOREBE 7 EOHUR
HEOENNS A, B, C OZFEIZEIN, ARA T
VT HIE & 51 Hemagglutinin (HA) % C 16 fiiH,
Neuraminidase (NA) B! COf¥EOHA IV EN TV S,
WCARIE, AZHINT HERL A/H3N2 #5780 SOV B Blod 3 FiHE
Db " TN T AL APFATZARY KL TV
L7 2009 46 4 A1, ZHUETO A/HINI ¥k & HURPEA F
RAHTHAEROHFR A T L T AL R
(A/HINIpdm) 2728 A% v, JRkE g EL, 2o
% A AR %G e it A MU RGN LS > 7=
BERATENTWAHA 7L o HFIITIE, M2 A4
CFXURAMEHR D (T 2Ty, Vv EYY) b
JATI=F—F (NA) BEAY (FELxIen, ¥
e, RIIEN) OFEERHD. M2 AT v
FOBERNE A BIA VIV FICOBELE Sh, NA

PHLEANE A BB X B A 7L FILHEHNTH .
A/HINIpdm#RIZM2 A A > F ¥ A BLEARNCIETH 5
728, WHO 1% A/HINIpdm OVEHEHE & LT NA [HEHR %1
TLTWD .

TR M TS LT A A/HINIpdm R DIE & A LT,
FEALEZIEABLOFF I EMICH LTSRS D 9
78, 2009 4E 6 HLIEE, NA X2 /"0 BD 215D T 2 J Wk
NeAFTr H) HoTFuevy (Y) I0EBRIN, &L
Z I EVITK LIS AR A2 A/HINIpdm O HEL H AR
X O MRS RN LA S TnD 7.

ORENZMRDO A B I CNVEFERD 70%LL_E A
LTRY, EHOBRREIC X DR BN GRS T
Wiz FREEEICRBWTE, HiA 7 SR
—E L LTHIA v IV Y EDEEEIT-> TR ¥, &
T E I EILIME D A L A DOFATIRIL O X, B
TNEYRROBERBELE 2o TN D,

Table 1. Primer Pairs and Fluorlogenetic Proves used for Conventional PCR and Real-time PCR

Name Sequence (5'—3")
RT/1st swNAI-1 AgA CAA Tgg AgC Agl ggC Tg
Conventional swNA1-2 ACg ACA CTg gAT TAC AAC Tg
PCR nd swNAl-3a TAA AgT ACA ACg gCA TAA TAA CAg
swNA1-4 Tgg ATT gTC TCC gAA AAT
swNA-F4 AAg ATA gTC AAA TCA gTC gAA ATg AAT ¢
Real-time PCR swNA-R4 CAC TAg AAT CAg gAT AAC Agg AgC AT
swNA-H4P FAM- CTC ATA gTg ATA ATT Agg - MGB
swNA-Y4P VIC- CCT CAT AgT AAT AAT TAg g-MGB

TR R v 7 — IR A v ABIFSER

T RO AR v & — R

169-0073 HURHRH s X i AT 3-24-1
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% 2T, AHINlpdm (28T 5 A/ 4 I ELEEE T
BROEBERBEZBIS L, RYER AT A% O
AN SN S 5BES 7= A/HINIpdm BRIZDOWCllAs
AT T2 D THET 5.

BBk S OV5 R
1. AR
2009/2010 3 — A A HUAUHS THyBfE & 4172 A/HIN1pdmbk
Stk RfH L LTe.

2. AR S ORNAFH

A/HINIpdmiZ & 2 fifaZstezh 4 4= U 7-MDCKAl fa 55
# F3%200 pL7> 5 QIAamp Viral RNA Mini Kit (QIAGEN)
AW TCHEE T 24T, RNAFHKT0 uL& ERL L 7.

3. RT-nested-PCR#:

NA % /37 Bk a— N3 5515818 0 SEA b2
FL A ST 362bp HIHIET 27 T4 ~—%REL, RHIZ
JAu 7= (Table 1.).

TR 7 OIRIXLL T O FINETIT o 72, RNA flHHE 3
pL, 1Ist PCR 2T 277 4 ~—IRAWK 0.5 uL BI W
Omniscript RT Kit (QIAGEN) % H\ T, 37°C T 60 43X
Ji &4, cDNA 10 pL % 1ERk L7z, cDNA 7ERk#%, 10 X Ex Taq
Buffer (TaKaRa) 4.0 pL, 2.5 mM dNTP (dATP, dCTP, dGTP,
dTCP) Mixture (TaKaRa) 4.0 uL, 1stPCR 77 A ~—i&
A% 0.5 uL, 5U/uL TaKaRa Ex Taq (TaKaRa) 0.25 pL,
REZRE K 31.25 uL B3 LV cDNALO uL ZiRA L, [94°Cl1
5%, 53°C2 5y, 72°C2 4] DA 7 v % 30 [l 0 3K L7z (st
PCR [i7) . % D&, 10X Ex Taq Buffer 5.0 uL, 2.5 mM dNTP
Mixture 4.0 pL, 2nd PCR 77 A ~—J&A K 1.0 uL, 5U/uL
TaKaRa Ex Taq (TaKaRa) 0.25 uL, JXE7887K 36.75 uL 5
JL OV 1st PCR FEW) 3.0 pL #IRA L, [94°C1 43, 53°C2 47,
72°C2 43 ] O A 7 V% 30 [E#R Y 3 L7z (2nd PCR )

4. FAL VI by—T VR

TEHE G AR S 7= PCR SUSTPEM & 2.5%(K/h 7
)L (Nusieve GTG Agarose : CAMBREX Bio Science) T
VkEh L, SESMRIRST P CRER S 280 LT 20,
bt—hr7 oy 72 HOTRER 7 V2B L, QlAquick
PCR Purification kit (QIAGEN) % H\W\CIK@lST H o — =2
TG BIRTAERL 1T\, DNA KR 30 L & 157-.

V—J T T RORIZIE, 2nd PCR SOGIZAWEZ 75
A~—%FEHAL, %774~—32 uM 1.0 uL, Big Dye
Terminator v1.1 Cycle Sequencing RIE (T A 777 /o —
A% R0) 4.0 uL, 5XBuffer (FA4 777 /v —RXY
¥/%0) 2.0uL, PEEZERIIK 8.0 uL 3 X OV DNA # 5.0 uL
ZIRAL, [94°C15 D, 50°C15 %), 60°C4 53] DA 7L
Z 25K L7,

V= v TR EY ORE L Centri-Sep Columns
(PRINCETON SEPARATIONS) %\, 747 v 7,

Hi-Di Formamide (74 777 /By —XT%/3) 25uL
\ZFAfE L, ABI Prism 3130 Genetic Analyzer (74 77 7
=RV xR W TR IERLS A R E LT

5. FEKAImHEE RO
5 DT IERDS & BB 7T Y 7 b MEGA4 %
W= ZAEBHENT D% LT 2 BRELSI D Ll 24T - 77,
NA FEIRIZ 31T 2 SEAIMPEE R OF MIZ-OVWTIEL H275Y
Nz, ENLEYUERRFTOWSE Ve 5EIC 223R %,
Bloom & PO#i & £ E (1T R222Q, V234M % 5t RICHE
T Tz,

6. real-time PCREFAEHEDNA D /ERL
real-time PCRIZEFH OFEHEDNA L LT, NAX L3 B % o
— R DBIEFHEBRICRE LT TA~v—B LT r—7
DO ILES & & LA REFHDNAZIER L (7 A~ v
WA RRARHE) . RS RL AR & TEVAWE (10 mM Tris-HCI, pHS.0
; 1 mM EDTA, pH8.0) (T4 T A7) TiEfR#, 104
BB IR 21T\, 3.0X 10° copies/uL 7>50.3 copies/uL & T
D 1015 B BEA IR & fE R L7z

7. real-time PCR%:

Chutinimitkul & 9% Bolotin & D@ %552, NA 4
YR B H a— N 5B AR EEIR O FEAIMEZE BT 4 4
H3 5774 ~—F LU TagMan MGB 7’'r—7 % E L,
MHIZHWSE (Table 1.). 774 ~—BIXR T u—7 0%
FENZIE, Primer Express v2.0 (74 7727 /By —X ¥ ¥/
V) ROV

A/Yamaguchi/22/2009(HINT)R
A/Hong Kong/2369/2009(HINT)R
Isolated Strain in Tokyo —> | A/Tokyo/S09-1256/2009pdm
A/Catalonia/NS7362/2009(HIN1) R
A/Nagasaki/HA-58/2009(HIN1) R
A/Tokushima/2/2009(HINT)R
A/Quebec/147365/2009(HINT)R
Allwate/3/2009(HINIR
A/Hunan/SWL3/2009(HINI)R
A/Denmark/528/2009(HINIR
A/Washington/28/2009(HIN1)R
H* A/Washington/29/2009(HINT)R
A/Osaka/180/2009(HINT)R
A/Kobe/1/2009(HINT)
L{ A/Narita/1/2009(H1NT) Vaceine Strain
A/California/07/2009(HIN1) €— (2009/2010)
_|| A/Tokyo/S09-2545/2010pdm
A/Tokyo/S09-1911/2009pdm
A/Tokyo/S09-1867/2009pdm
A/Tokyo/S09-1567/2009pdm
A/Tokyo/S09-782/2009pdm
A/Tokyo/09-7887/2009pdm
A/Tokyo/S09-1642/2009pdm
[— A/Tokyo/09-8297/2009pdm
A/Tokyo/S09-973/2009pdm
A/Tokyo/09-10631/2009pdm
| | A/Tokyo/09-5889/2009pdm
A/Tokyo/09-6985/2009pdm
A/Tokyo/09-11719/2009pdm
A/Tokyo/S09-1090/2009pdm
A/Tokyo/S09-1712/2009pdm

A/Tokyo/09-14520/2010pdm
A/T 2651/2010pdm Isolated Strains
A/Tokyo/S09-2701/2010pdm in Tokyo (group2)

A/Tokyo/09-13563/2010pdm

[Oseltamivir Resistance Viruses
Prossessing theH275Y Mutation]

Isolated Strains
in Tokyo (group1)

A/Tokyo/09-9420/2009pdm

% A/Tokyo/09-12368/2010pdm
A/Tokyo/S09-2417/2010pdm

A/Tokyo/S09-1155/2009pdm } Isolated Strains

! A/Tokyo/S09-1422/2009pdm in Tokyo (group4)

A/Swine/Spain/50047/2003(H1N1)

Isolated Strains
in Tokyo (group3)

0.002
Fig. 1. Phylogenetic Tree of NA Gene of Pandemic
Influenza A/HIN1 2009 Viruses
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Table 2. Oseltamivir Resistance Related Mutations of the
Viruses isolated in Tokyo

Positive Number

NA Mutation / Total Number )
H275Y 1/546 0.2%
1223R 0/546 0.0%
(1223V) (0/546) 0.0%
(12237) (1/546) 0.2%

(N222Q) (0/546) 0.0%
(V234A) (1/546) 0.2%

FERBS ORI IZLL F OFINETIT o 7. RNARHIK
(F 72IFEYEDNAW) 3 uL, 4577 A ~—100 uM 0.25 pL,
%7 '8 —710 uM 0.25 pL33 & U'QuantiTect Probe RT-PCR
Kit (QIAGEN) % FH\\StE25 ul & L, 50°C40%y, 95°C15
SIS S ' T4, [94°CISEP, 60°C143r1580] oA 7 V%
45[alk 0 K U7z, Zedsm Hif% SR & L CABI fast-real time PCR
7900HT (T4 7727 /) aP—XPy {0 ) A LE

SRR H IR EE ORE & ATV, SERIM M2 AL DA
ZHIE LT

BREOEE

1. NABRB T REUBHRITIC & 2 KA R O
2009/2010 P — R AZHN THOBES L7 A/HINIpdm £
546 FRICOW T NA Binf DORBBHENT 21T o728 2 5,
2009/10 > — X2 DT 7 F U8k (A/California/07/2009) & [F]
UV TAZ—%MK L, 545 BRIZS HIZ 4 DD 7 N—T1C
ST 1 ERIZ 4 SO N —FICBET, RREZIZLD
WA CHE SN TWAA X I EAMMAERKERE LT
TAZ—IZaE STz (Figl.).
HAIMEEROFEIZOWTHRAE L 25, BirL~-
546 HED D BRI L0 AL & I EOVIRPEL B
ERICTZ ZAZ—IZB LI 1 BE (02%) 12 H275Y D%
HENFRD BTz (Table 2.). H275Y 1204 1223R DA # %
FFO A/HINIpdm #RORH] VS, H275Y (2% 1223V D%
A& FFO A/HINIpdm RO PO @ sh<Tns. 4
[F] 1223R, 1223V OEFITFRD b olomn, 4V aA
Yo (D) b ALA=Y (T) IKERLTWDEE (1223T)
N1k -T2, E5IZ, Bloom & 1%, FEHitkA v 7/1=
> HINT #RIZEB VT H275Y 1202 T R222Q, V234M O
T VBERPEZ o2 E, VAV ADHEREDHERF S
nad LWL L TWA. A/HINIpdm £ED 222 (LD T X/ BRIE
TAX=r (R) TlERL TARTXEY (N) THHN, T
RTOKRTINVEZ IV (Q ~DEREIIH LN T
F72, BAMOT I BB (V) DT 7= (A)
WICERLTWDEE (V234A) 1 1 KRA BT,
FENLRYERFFEFT M T - 7= [ENFEA "2 L5 &, 2009/10
V=R H275Y TR R EITRD B ALTZ o BERR O
HAEIX 1.13% Th o7, ENFHEIC AN OB Co
K HHBERE 1T 0.2% & o0, ENFRAICITERAIB 5541

ol

Fig. 2. Establishment of the Standard Curve for Pandemic
Influenza A/HIN1 2009 Viruses Quantification by
Real-time PCR

Amplification plots of oseltamivir-susceptibility viruses
prossessing the H275 (1) and oseltamivir-resisutance viruses
prossessing the Y275 (2) standards. Genome concentrations
are9.0X102 (D) ,9.0x10° (@) ,9.0x10* (@) ,
9.0X105 (@) ,9.0x10¢ (®) copies/tube from right to left.

FRARERIN S AL IEFCHA 2 e - L 7o b O Dk 03k L
RN EEEIRAIZEEAIME S o /e 7 — A b B EN T
572, ENFAEORHBEITEBROBRPEEL Y L
FOWEETHDAREERD L. FEEitA LW
HINI BEE RS, 5% bMEER A VARRITT A Z &
BIFEEINDT20, MR iR OMLEMEIRIL S .

Allelic Discrimination Plot

H275Y
)
1<)
=
Qo
=
2z
>
£
2
=<
PEaS
st H275H
\\ sl # ”;‘:"'
Negative Control ".::.;'

Allelic X (FAM-MGB)

Fig. 3. Results of TagMan Probe PCR-based drug resistance
genotyping using Pandemic Influenza A/HIN1 2009
Viruses

A FAM-MGB-labeled probe was used to detect H275-allels
(Allele 1) ; a VIC-MGB-labeled probe was used to detect
Y275-alleles (Allele 2)
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2. real-time PCR{E % Fi\ 72 BAIHE:Z R 0 H

real-time PCRIEDHE HIBE IOV T, 10(F B L 72
EAEDNAZ AV THRET LR R, I7SHRHA R IO,
H275Y # H A & 6 9.0 X 10% copies/tube > & 9.0 X 10°
copies/tube DFEFANIZIBUVNT, A 7 ERIZ LB LDNAE
OEME IR B, BHEEE T & $129.0 X 107 copies/tube
L =iz (Fig2).

2009/10 > — R AZHN THy B S 4172 A/HIN IpdmBR D H
%, RT-nested PCRIE—— 27 = AIETH2ISYD T X /1
BERNH SN 1% S T AHINIpdm#R 116Kk 12 >\ T
real-time PCRYE % F VN CERANMMEZS RO 217V, A
MPEEBROGMEHE Lz, T OREER, ZERIIsHRIZT
AT MR & HIE S, TiHEZS FAR LRR IR & HE S
U, RECBHENTIC X DR E—F L7z (Fig3.).

real-time PCREZ% FUW 7= BANMHEZE R OBHIZ— I
BIREORENAFTRETH 0, RHMINTIZ K 2 FEAIMHEZL
HOMHT L0 bERM T T 52 &3 TES. LiL,
KR LT DM EROFHOHE LTE RNV, Hil-
PR IRFNFE LS BARAL A IR L7 A121E, b TSRO
BZOSMIE LD, 2O, REBITIC X DT & OF
ALTW ZEREE LV EEZLND.

3. H275 YIRAITRPEZE AR

TN THBEESH=H275Y AL Z I B~ — 1 — %
AT % A/HINIpdm5BERE  (A/Tokyo/S09-1256/2009pdm)
FEAN RS MR 2 [E LR YSERTJEIT CIT o T2 A R, #BINT
53 S 7 A/HIN1pdmZy BERR (RS2 PERR) 12 b~ T3444%
FWICSOEZRL, AEAZ I MR LCiETH S =
ENHER SN, F2, VI BRI TH DL LD
RSN TWD ., BIEREUIY 2 e b5anciThbi T
BV, AwH I EVIEREOERS L SEEIE G OBRIX
RHTHD.
ESTRYERFFE T OHAE I L 5 &, 200920103 — R
WA ETHBES - AHINIpdmbR D 5 5, H275Y A4 &4
2 BV ME~ — B — % F 9 2 A/HIN I pdm53y BERR IC DWW T,
TN I EACH T DR ERIR AT o TR, Bk
BRIZ LT CRIBS0 @O ICS0fiEZ R L, A7 I B
KT 2SN E LR N LTz, [ UiiE~—
— % T 5 it A/HINTR AR OICS0ME & &Sz MR I b
~400fELL ERVVETH o 72 LA SN TR Y, #N T
BER BN ERFN O IR S REEIZ A s T2 BINIE L A Ko 7
Z &5, A/HIN]pdmifif Rk o SHNEZ S & OFEE D §
DD, 57+ —T v T LT LERDH .
HOEIE, A T PR L LT, 40005 Ny D
TN ZIEALBLOYF I ELDHEEIT> TS, 2
NoOEAOF I EASBOBAMERD ETH, #NT
PDEESNT-A TN P A I RN D SRS 5
ORMBIFIMLBEARRRTH Y, 5% bR L TITo T4
ERHDHEEZD.

EP2)

FENE I ENVIERIEFAROBREEZBHIE L, H
FBNToYEfE S 7= A/HINIpdm Kk 546 BRICOW CIE %217
Sl Z A, 1RRICH2ISY 72/ BREBRNRBD 57z,

real-time PCR 75 % VT, H275Y O T I BB EN 5
7z 1 kA ETe A/HINIpdm £k 116 ¥R T X 7 Fifi 28
ERE L E A, VR 115 BRIZ T CRE PR & f)
E A, MHPEZSEER | BRIZm R & E ST,
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Detection of an Oseltamivir Resistance Gene Mutation in Pandemic Influenza A/H1N1 2009 Viruses Isolated in Tokyo

Mami NAGASHIMA”, Takayuki SHINKAI", Sachiko HARADA", Chika TAKANO",
Ryouji TSUKAMOTO', Kazue OGATA", Isao YOSHIDA", Michiya HASEGAWA,
Terue OKAZAKI', Yukinao HAYASHI", Kenji SADAMASU”, and Akemi KAI"

Surveillance of oseltamivir-resistant influenza viruses is very important for designing countermeasures against pandemic influenza.
We developed 2 methods based on conventional polymerase chain reaction (PCR) and sequencing and real-time PCR to detect and
analyze oseltamivir resistance genetic mutations, including a histidine to tyrosine amino acid change at position 275 (H275Y). We
analyzed 546 amino acid sequences of neuraminidase from the pandemic influenza A/HIN1 2009 viruses (A/HIN1pdm) isolated in
Tokyo. One of the 546 A/HIN1pdm viruses contained the H275Y mutation related to oseltamivir. Using a real-time PCR assay, we
tested 156 A/HIN1pdm viruses previously identified by conventional PCR and sequencing, and found that one of the 156 A/HIN1pdm
viruses was positive for Y275 and 155 were positive for H275. The Tokyo Metropolitan Government has already stored 400 million
treatment doses of oseltamivir and zanamivir against pandemic influenza. In the future, we will to continue to conduct surveys on

drug-resistant influenza viruses in Tokyo.

Keywords: pandemic influenza virus, neuraminidase inhibitor, oseltamivir resistant gene, amino acid change, H275Y,

conventional-PCR-sequencing, real-time PCR
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