“ERRMER  F 195 (BEFE 62 5) , 27-33 H (2017)

N

BESO—ZXVIZBFBRZAVINTUTERTRHERTHIZO B
SN AHIEHR A U INLI VT IAMIILADEBEEFFOMHEBMYE
-ZEEER (2012/13~2016/17 —X V)

KEFHATR, IRHIETS
Genetic correlation between AH3 subtype influenza viruses isolated during non-epidemic
period and epidemic period in past 5 seasons in Mie prefecture
(2012/13 season - 2016/17 season)

Takuya YANO and Shigehiro AKACHI

SHENIZBWTEES Y — X (2012455361 ~201T4E55131) ORI 43l S U7~ AH3HERY o
IV A VA (AHSHET 7 A L R) 12D THemagglutinin (HA) & A5+ D fEMT 2 ki L,
FEFATHIB L OWMATHIOR 7 A WV AIZE L TG FIRERZR/E L -

Alal, RN LT — XS BT A IEFATHIOAHSHLAR &7 1 L 2%, WATHIC BiiT L Tz
AHSHERI D A L A LEREIR T AN A Th o=, ZDOZ ENnD, WATHE T TR < IEFRITHICE W
THREMPRHELZEMmML, VANV AOBELRFRMEZHONNCTHZ LT, WiTHICERE 2D

UANADRYHRNRE L /D Z LAVRIR S T,

F—U— R AHBEEA L T A= A LR, AT, FETATH

[XL&IC

BRENCEB T D FHiEA 7= O
T3 — 0%, B DHILICRERHRE S
ZU®, AFIHFWITOE—7ITEL, FBLICK
BeRDON—ETHD M . —J, IR
TIX, A 7NV FOIERITH CTH 5 EZFIC
FATRHER SN2 L R’H Y 3 | F k- T
ZERNICEB T AFAITICIT R ER A SN 5.
A TN AL AR OB,
TRATENRE RS L OWRA TR I B B e Bk D 6 5
ZFZTHRAIIARICBONTIEE 5 v—X
OBt AH3 HiR A 7=y
ANVA (AH3 I A L R) (2D TAAY T
JLF =2 (Hemagglutinin : HA) &5 1-fEHT %
Fehe U, R GERATI & WRATH) AR
7 AV ADBE T FIIFEBEMEIC OV THRE L
O TUTICHRET 5.

X E
1. REXNR

S HEBERYYER AT RFAEFEICBWNT,
2012 4F45 36 W ~2017 4E55 13 WO RN RN D
EREEEZZ2L, B LT/ 7P
W S AV R 435 A BERELL 7o Mg
KD RERBRIR 2 TR 7 vz
A VAR 2 E M LT SRR — X B oM
HHUT 2012/13 > — R 90 4, 2013/14 3 —
97 4, 2014/15 > — R 64 4, 2015/16
=R 94 4, 2016/17 > — X (2017 £
1I3ET) 0L TH-o7-.

¥, PWAERRE OEKIGHI L O R
RO B Ui = 5 R Y iE 78 28 B 7] 78
HEHFEICB T DREARAERREHIAE W, Pt
BHEFETIIREE L DR E~DEL
7o AR R AR RL A O A 2 (BE )
OERIZH 72> TiX, mBRELE S LT, A
THRRESICRHE LER L7

-27.



2. fVIINVITUOFILIILADS

v A L 2455 EEZ 13 MDCK  (Madin-Darby
canine kidney) Az W7o, 3BED 729 IZ[F
% 24 7V OEEEM T L — 2 HWT
CO, A v F aX—%—NT34C, 3~4 HRH
JEREEE UTot%, ERRMRAK 0.1ml 2 BifET%, 60
SR ERIT b U 7 RISy B S H &
Imnx7=. =0t%, 6~7 HEO DA )V AE:
FEATV, BINLEAEE T2 CREFZS M 2h 5
DFEL B LT .

3. 1VINIUFIAILADBHE L UVER
RIE HER

AT NI AV ADOEREEIIX, 4
BERE 3 X O R AR R 2> 5 QlAamp Viral RNA
Mini Kit (QIAGEN) % VT RNA ZHfhHi L,
Conventional RT-PCR 7% ¥ X TV Real-Time
RT-PCR JEIC L 5 HA BEin it ¥ T EHitk
A INTZ T AN ADOHEREEEIT- 7.

4. HAREGETFREHEHR

GrBfEd DV TR ST AHB BRI D A L 2
22T, HA Bis 1 O IR % R E LiER
T RAAHRNT 2 S L7 Y . SRR
WX, HERELHIMEAT Y 7 N =7 Molecular
Evolutionary Genetics Analysis (MEGA) version 5
AW B REEHERICIE, B SR
(Neighbor-Joining : NJ %) (Z X V47572,
Bootstrap test /3 1,000 [F1{ 7> 7=.

W B

1. ATV IOFIAILADSHE - BRHE
B 435 A0 LRSS T BRIRBR IR & W
TEHIMEA TN P A )L ADLEE - i
Il L= & 25,409 4B FHiIEA 7T
PO NAPEE Ip o7z, FIBIOWNERIE, AH3
il 7 A LA 203 4 (49.6%) THbH %<, &
WT B RIS AR 117 4
(28.6%) , AH1pdm09 7 f /L' A 85 4 (20.8%)
DIETH 7=, ZOfh AR Tz H Y
ANABIOYB A7V P ILAD

Table2 AH3 subtype influenza viruses (non-epidemic, epidemic) isolated in Mie prefecture (2012/13~2016/17 season)

Subclass of non-epidemic

. . Subclass of epidemic virus Vaccine strain
Season virus strain trai Subclade)
(Sample collection date) strain (Subclade
AlVictoria/361/2011
2012/13 Subclade3C (December 2012) Subclade3C (Subclade3C)
e, ATewsB02012
2013/14 Subclade3C 2 (November 2013) itz‘;'lzﬁ(éi (Subclade3C 1)
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" AlNew Yorki39/2012
Subclade3C 2a
2014/15 Subclade3C 2a (September 2014) Subclade3c 3a (Subclade3C 3)
A/Switzerland/9715293/2013
2015/16 Subclade3C 2a (October 2015) Subclade3C 2a (Subclade3C 3a)
e AlHongKongg012014
2016117 Subclade3C 2a (October 2016) ;‘s;:‘::;g 22:1 (Subclade3C 2a)
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O The early 2012/13 season isolate
@Mie Prefecture isolates(2012/13 season)
/Mie Prefecture isolates(2011/12 season)

<> Vaccine strain
@ 2012665 MERec) O
AICHBA-CI312012
£ YYOKOHAMA/150/2012
AIYAMANASHI/30/2012
© 2013411 E(Jan)

AIYOKOHAMA/164/2012
AN IGATA/1421/2012
AISAITAMA-CI21/2012
@ 2013-46-MIE(Jan.)

® 2013-49-MIE(Jan.)
AICHIBA-CI30/2012
AISAKAI14/2012

AINIGATA/1465/2012
Subclade

@ 2013-100-M E(Feb.)
L © 2013-22-MIE(Jan) 3C
@ 2013-43-MIE(Jan.)
AIGUNMAI61/2012
AISAITAMA/89/2012
AIOSAKAI63/2012
——® 2013-16-M E(Jan.)

L AISAITAMA-C/29/2012

L— ATOCHIGU12/2012

A 2011-629-MIE (Nov)

A 2011:560-MIE (Oct)

< AlVictorial361/2011(2012/2013 Season vaccine strain)
A 2011-654-MIE (Dec.)

2011-5-MIE(Jan.)

A oita92/2011
AlUruguay/716/2007
O ANVictorial21012009(2011/2012 Season vaccine steain) | 4111
2010-336-M E (Sep.) clade

3 2010-344-MIE (Oct)

(13

Figl. Phylogenetic trees for the HA gene of A/H3N2 viruses
(2012/13 season)
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OThe early 2013/14season isolate

@Mie Prefecture isolates(2013/14 season )
/\Mie Prefecture isolates(2012/13 season )
<> Vaccine strain

A 2013-100-MIE(Feb)
\; A 2013-22-MIEQIan.)

AINIGATA/1 65/2012
AIYOKOHAMA/L6 2012
AINIGATAL 21/2012
A 2013- 9-MEQan.)
A 2013 3MEQan)
A 201320-M E(Jan.)
A 2013 8-MEQan)
AISAITAMA/B9/2012 Subclade
—— @ 2013728 MiENov) O 3C.2
AIOSAKAI6312012
A 2013 6-MEQan)
AGUNMA/61/2012
AISAITAMA-C/27/2012
ATOCHIGI1212012

@ 201 -37-M E(Jan)

® 201 -36M E(an)
AICHIBA-CI30/2012
AISAKAVL 12012
L A/SATAMA-CI2012012
A 2012-665-MIE(Dec.)
A 2013 1-MIEQan.)
AIYAMANASHI30/2012 Subclade
| AIYOKOHAMA/159/2012 3c3
AICHIBA-C/31/2012
® 201 118 E(Feb)
4 @ 201 -17-MIEJan.)

O AlTexas/5012012 (2013/201 season vaccine)
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A 201316 MIEJan.) 3Cc1
2011-629-MIE (Nov.)
2011-560-MIE (Oct.)
< AlVictoria/361/2011(2012/2013 Season vaccine strain)
2011-65 -MIE (Dec.)
2011-5-M E(Jan)
1

AlUruguay/716/2007 Perthl16
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20103 -ME (Oct)

—

Fig2. Phylogenetic trees for the HA gene of AJH3N2 viruses
(2013/14 season)
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7= (Fig.1) .
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OThe early 2014/15 season isolate

@Mie Prefecture isolates (2014/15 season)
/AMie Prefecture isolates (2013/14 season)
< Vaccine strain
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3C.2a
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Subclade
3C.3b

Subclade
3C.3

Subclade
3C.3a

Fig3. Phylogenetic trees for the HA gene of A/H3N2 viruses
(2014/15 season)
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OThe early 2015/16 season isolate
@ Mie Prefecture isolates(2015/16 season)
AMie Prefecture isolates(2014/15 season)

< Vaccine strain
@ 2015677-MIE(Nov)
@ 2015-702-MIE(Dec.)
© 2016-131-MIE(Feb)
@ 2016.84-M E(Jan)
@ 2015635 MIE(Nov)
4{

A 2015398 MEQ ) Subclade
A 2015345 MEQ ) 3C.2a

@ 2015604 MEQct) O
H— 2014499 MIE(Aug)

A 201583 MEE(Feb.)
4‘” A 201587-MIE(Feb.)
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AlConnec icut/03/2014

A 2014666-M E(Nov)
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AN Jrsey 31942014
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< AVictoria/361/2011(2012/2013 Season vaccine strain)

012 Season vaccine st ain)
AlPerth/16/2009
A/Brisbane/11/2010
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Fig4. Phylogenetic trees for the HA gene of A/H3N2 viruses
(2015/16 season)
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OThe early 2016/17 season isolate
@ Mie Prefecture isolates(2016/17 season)

AMie Prefecture isolates(2015/16 season )

< Vaccine strain

AAAAAAA

ooooooooooooooo

55555555

2016-626-MIE|
16-657-M E(Sep.)

A/Bangladesh/4001/2016
® 2017-42-MIE(Jan.)
A/SAPPORO/44/2016

® 2017-16-MIEan.)
A 2016-432-MIE@Iun.)
A/KAWASAKI8/2016

Subclade
3C.2al1
(Aug.)

Subclade
3C.2a

AIYOKOHAMA/123/2016

2015-398-MIE(Jul.)

AlFlorida/70/2016

<> AlHong Kong/4801/2014 (2016/2017 Season vaccine strain)

012 Season vaccine strain)

* Fig5 Phylogenetic trees for the HA gene of A/H3N2 viruses

(2016/17 season)
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Genetic correlation between AH3 subtype influenza viruses isolated during non-epidemic
period and epidemic period in past 5 seasons in Mie prefecture
(2012/13 season - 2016/17 season)

Takuya YANO and Shigehiro AKACHI

Keywords: AH3 subtype influenza virus, gene analysis, non-epidemic period

Hemagglutinin (HA) gene analysis was conducted for AH3 subtype influenza virus strains (AH3 subtype
virus) isolated during past 5 seasons (2012/13 season - 2016/17 season) in Mie prefecture and genetic
difference between those viruses obtained during non-epidemic period and epidemic period was investigated .

AH3 subtype viruses analyzed in non-epidemic period in each season were viruses closely related to AH3
subtype viruses which were mainly prevalent during epidemic period. From this observation, active
investigation conducted through the epidemic and non-epidemic period suggest that disclose of gene
characteristics of viruses make early grasp of viruses, which is responsible for the mainstream in epidemic
period, possible.
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