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Abstract
Keywords: influenza virus; antigenicity; antivral resistance; gene sequences
Influenza viruses cause annual epidemics in many countries and occasional
worldwide pandemics. Influenza vaccine and antiviral drugs are two useful
measures for preventing influenza and reducing the impact of epidemics.
Mismatch of vaccines and emergence of resistant viruses will reduce the
efficacy of measures. To order to monitor the antigenicity, antiviral resistance
and genetic changes, we analyzied the viral antigenicity using ferret antisera and
performed the gene sequences for determining antiviral resistance and genetic
changes. From January to February of 2012, influenza B Yamagata lineage virus
was predominant in Taiwan. After March, influenza A H3N2 virus became
predominant. The influenza A(H1N1)pdmO09 was only detected sporadically in
Taiwan. From May to October 2012, only 4 influenza B viruses were isolated
and they all belonged to Victoria lineage, which was unmated with Yamagata
lineage B/Wisconsin/1/2010, recommended influenza vaccines for use in the
2012-2013 northern hemisphere. The influenza A(H1IN1)pdm09 and H3N2

viruses circulating in 2012 are antigenically similar to recommended influenza



vaccines for use in the 2012-2013 northern hemisphere influenza season,
A/California/7/2009 (H1N1), A/Victoria/361/2011, respectively. In 2013,
influenza A (HLN1)pdmO09 and A(H3N2) virues co-circulated and infleunz B
viruses were isolated sporadically. The influenza A(HIN1)pdm09 and A(H3N2)
viruses circulating in 2013 are antigenically similar to influenza vaccines
recommended for use in the 2013-2014 northern hemisphere influenza season,
A/California/7/2009 (H1N1), A/Texas/50/2012, respectively. Regarding the
genetic changes, A(HLN1)pdmO09 viruses that reemerged in 2012 to 2013 were
classified as three novel variants, clades 11.1, 12.1, and 12.2, which branched
from the previously predominant clade 11 and 12 viruses that circulated in 2010
to 2011. Most of the A(H3N2) viruses found in 2012 to 2013 clustered into one
large TW2011-13 clade, which first appeared in Taiwan in 2011. In 2014,
influenza A (HLN1)pdmO09, A(H3N2) and two lineages of influenza B viruses
co-circulated. The influenza A(H1IN1)pdmQ9 viruses isolated in 2014 were
antigenically similar to influenza vaccines recommended for use in the
2014-2015 northern hemisphere influenza season, A/California/7/2009 (H1N1).
However, 9.4% of H3N2 viruses analysed showed low reactivity with antisera
raised against vaccine strain, A/Texas/50/2012. Two lineages, Victoria and
Yamagata, were detected and 64% of them belonged to Victoria lineage. Low
reactors against vaccine strains were detected in two lineages. Regarding the
genetic changes of these viruses, A(HLN1)pdmO09 viruses, belonging clade 11.2,
originated from previous clade 11 in 2010-2011 with the substitutions, K180Q
and A273T of in HA proteins. Most of the A(H3N2) viruses in 2014 originated
from 2011-A clade circulating in Taiwan in 2011. These viruses carried Y94H
and N145S substitutions in HA proteins. Some viruses harboring substitutions of
T128A, R142G, A138S, F159S and N225D in HA proteins showed poor
reactivity with antisera raised against vaccine strain in HI assay. The circulating

Yamagata lineage viruses of influenza B have divided into two clades, TW-01



and TW-02, representive strains as B/Massachusetts/02/2012 and
B/Wisconsin/1/2010, respectively. Approximately 57% of Yamagata lineage
viruses isolated in Taiwan in 2013-2014 showed low reactivity with antisera
raised against vaccine strain B/Massachusetts/02/2012. All viruses detested in
2014 retained susceptibility to oseltamivir. Antigenic drift variants of the
influenza A (H3N2) and influenza B viruses have emerged in Taiwan in 2014.
Continuous monitoring of changes in the influenza viruses and understanding
viral characteristics will be a great benefit to optimize influenza control

strategies of antiviral and vaccine.
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* e — =+ clade » & %7 iz Yamatage lineage 4 = % B cladesz 1525 (®4 ) -

o A#2011-2012# /& 7 2. ARJH3N2 xR }]%i ¥ 2010-2011# A-C= &
clades? F > 2011-2012# 2_ 74 ;ﬁ,ﬁm}ﬁai = %+2011-A clades(®] -+ ) - 2010
# & 3p#ch rclade 2010-A & % - 2010#11% -2011# 3% 4 Zp#Hc P P 2 clade
2010-C % % »2011#7% 5 » clade 2011-A= 5 H3N2L & 4 3t (Bl 4 ) -
clade 2011-A HHAA F1 5 7] F % A & (B * ~ Bl - ) r 2012 N145S
SR Epr R A R4S R Rsite Ay A RS e R O & fAsite Betsite
C o AZIH3N2/ g & p 2011# 18 > = chsg i i) > BR Wk
A/Victoria/361/ 2011 5 = - =+ &clade (2011-A) - HA £ F15 7 fﬁ:ﬂ 3R
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& > 2013-2014-# ARIH3N2: £ w $4B/Brisbane/60/2008+* #.5 174k (17/92,
18.7%) & ™ & tk(F =) - 2011-2014 -+ B3| = g Yamata lineage > 2011-2012
# Yamata lineageir (715 & = ¥ 5 1L & A K0 A 4 RS R TR
B/Florida/4/2006 (Y) +* #4170 12 2011-2012# % w & 5 Victoria lineage
B/Brisbane/60/2008 - 2012-2013-% B4| Yamata lineage: {7 i< » pfa* L BEIR
2012-2013# # 3 $kB/Wisconsin/1/2010(Y) ** #4f 49 iF » 2013-2014& B
Yamata lineage s+ £ 2013-2014-# % % tAB/Massachusetts/2/2012 - ¢ 29
$£(29/51, 57%) & M F o k(% =

2011-2014 &  # #1814k A4] (HIN1)pdmO9 ~ 5624k A% H3N2 ~ 28144B
iR o EERIER RS (R -

2009+ 17 i HINLE 3 (HINIpAmO9) i 615142 2 ok % i
7o LB R hE & l%‘HlNl)?a% Mo R Ao 5 Hp énHlNlpdmOQ:JF%i ¥
i & IR < M (susceptible) > fa H E g & F & g HINLG & #7002
REE F v A % = oseltamivir resistant o ;%gd oA R R AT B TR He
W54 B $ 3 LR FUB B HINIPAMO9ys & £ 28 B #7 (k et 2 0§ 2009
£57 32011&47 > & #ip|13351 HIN1pdmO9fs + 1 2 etk & (¢ 45 7ok
AR A 4R) > A NAKFILE & H2T5Y e e R % il s 2 s ii g
FLEM iRy o RH Y 5 K IﬁLlS%%:J??—w BH275Y % % > v 5 5 1.12% >
A B G A R B g s 4 370~2.88%2 B 0 5d { 1T i d w
AR 0 Itk LR E A B i i R > A H AR e
Baed 2 %3 o 0t A NARE A B2 1R 5 BT 0 s g B R
F ANAHAE M FRIF 2 toop4 5 1 2 2010-2011 e 1 &
2009-2010 3 4 © iz % 57 H275Y R % 430 5 # i 1 (fitness) shife & i 3% 4 35
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Bodta PENFREL RS 22 R anlBaga 4 o i 4ot - HIN1pdmO9

¢ R g E g SRR H A A0 SR ken
FlEgpm m v 7 < PSS ] o 302 B % # £ 3] Med Virol, 2013;
85:379-387 -

ARG R & MR FIRLIRD I Bl 4 47 0 % Jkclade 11.1 > 12.14212.240
HIN1pdmO9s5 4 ¢M A > ¢ cladel-104 % # - éh4 2 (H]+ = A)sH3N2
Lfs—* ML F1 22 5 5 $RA/Victoria/361/2011 i3t e — & L 22009+# 2_ o

Fu tkF (Bl - 2 B) o igdt % o 2013 HIN1pdm09£2 2011 % H3N2
W ATHM L F1 R % ©2010-2011# HIN1pdmO9 clade 114w125 4 M 51 4
2 G238A% % » m 2012-2013+# ! .clade 11.155 4 2 #77 clade 12.15 5
G225AfrT228C % % M1 IR o B »¢ H3N2:}I}%i M4 F] > clade TW2011-13 135
CI63TR % - ¥ MA Flafr L R % 22 * 05 (Freal-time RT-PCR
(AW14cAW2)2_ 51 3 fedf et g =8 4o Bl 7 ¢ #7ror o C154T > T228C »
G225A1-G238A % % HHIN1pdmO9J5 # AWL{rAW2iR] TN w frk w513
b ¥ A TR > HIN2Jm 4 C153T » C163T > G189TR % » # i ¢ &
AWLcAW2 E & 31+ 2 AWLenfE 447 7 fie o aMAFIP R R ¥ e #
HIN1pdmO095 # 2. C154T ~ G225A ~ T228C ~ G238A % H3N2J5 # 2. C153T  »
C163T ~ ~ GI189T » #-i¢ H W RIJATA < 15T " o 2 71 S IRF L MR/ F i
PIFLEE o ANz 2 0 - 2 Fraoreal-time RT-PCR& B# (At) - A3l F B4}
to o~ £ P2 e pe (degenerate nucleotide bases) > i@ v i ¥ &2 :;,;‘si i
CONAR >3 48 o 5d — k7| plif S % o1 0 &2 rT LiE {8 M A Fli& R
¥ ip e 2013 # 4 HINLI v % H3N2}?5—a— tRefgPlae 4 2 < g R
BeH 2 VWHO TR 2 B2 2 5 3 (22) 232 %% &3] Clin
Microbiol 2014; 52:76-82 - .
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REA T BIRAEL LR IR RS2 R FlE p & ¥

ﬂ%’¥%ﬁ&?ﬁﬁﬁﬁﬁ%%$ﬁﬁ%ﬁ@£ﬁgi»@@ﬁwﬁ%
- i K k’H\ In- f”’]‘%*ﬁ f‘* ’ rﬁ, IZ:E; Al P ’f—'--"- -& = ’]‘ﬁp’% ) S
ﬁﬁQ%%%&L%hﬁﬁm (kS RTNE L ZRRECE h A U 2 S i

B D8R X RIriek placs L SFEL IR RS FRY DR &
Bofe o P HERERA LRESZLRF BE AN ZZ RIURS
B B TR A R Z R ARER o A 2 RAURS &
A,\ﬁb“ﬁ{p,%u@ FEon ﬁmfﬁaaar%%?‘” o B el Tk T PR S m/ﬁi%
o WA ZRFups o f o ZRARING > 2012 2AB R FEIY AT 6
Tod AP RPER T OFA RO FEFLEFZRAL - ¢4 2014
£ A 7] HIN1pdmO09 sy 12 £ w & AlCalifornia/7/2009 (HIN1) #p i >
e A 3] HIN1pdm09 }j%fvr we RMFEBILR 2 MRA R TR A
H1N1pdmO09 :}I;\‘si H155Q(Ca) ~ S160G(near Ca) ~ K180l (Sa) ~ S202T (Sb) -
A214T (near Sb)> & 1 3 4v "o A fl R %

ﬂ

o € F LR R eI 2014
£ A A H3N2 37wk 1422 2014-2015 & % v &k A/Texas/50/2012 Fkm (e 413

23 o SDFH23E 348 NIREFE R P & HIN2 fﬁv% v AT
B E mFAREE T BRI L FlEw AT RF Y i i# > WHO g+ =&
E2N AT T o FALR 100 ¥ 2 By th o WHO RpF £ 20 10w

> Ik Iﬁi# SRIFTHERRYZE v SHFRARERY DM 48

Ty MR O HIN2 R FHRE B v REF A £ 5 2003-2014 & 11 BiRR
£4 67 v £ (54%) > 2014-2015 jn 72 H3N2 % 22 57 F o 4oie 2
JRE e L i - < ¥L3F o

2011-2012 2 & ;i 7 e1» Yamagata lineage ¥ 22 4 % & * e v Victoria
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lineage B/Brisbane/60/2008 # v~ & > 2011-2012 &+ % & ~ R 1L & J {7 m;;a
&5 H3N2» & R« prgr - 3 wE2 G B AIIRE & o 72 5 Victoria
lineage(¥= & w 4p ##)[28] » & 5 & 4r < 400~ (7 ¢ Yamagata lineage(£2 # v
PARF) L L TRFRE ST B S BRI TR T R
2011-2012 # ji {7 chp & 42 & 54 2 0 5 #(2007-2011) - A FIR B
reassortment £ F i 47 e 8 o /?5-* o TR R A Fl R M
FHRpARERONR S IR FAEF LI PEFEE IR LG gD 2R
w o & E o b e 2011-2012 & £7 2008 & TW-01 B A g Jﬁai irf}%i =
F1 B 78 Uk M 2L F) P B & reassortment 4 PB1 (T457A) , PA (S530L), HA
(T196A), NA (T1071, S296R), M2(S59N) = NS2(V87I) A ¥4 1-2 i "2 jh ik
RN —"ﬁ%&z 4 A 02 o ecc}?a:% #FR g2 2011-2012 < AL B Al oo
Febagiigs > HE FlE7 Fops B2 R LA > < H3E 7 F clade)

1}

L3R % PESHASED BRT BT TRBAREL £ o
‘a@’g%*k%ﬁmﬁﬁﬁ%ﬁ&%ﬂ%?%’é%%

Gk Flne R0 P P opd B T RER LR L B A i) HR e S

4:\»»

#w

H; % - 2011-2012 # B A]7n R i+ Yamagata lineage TW-01 - ﬁh—fd\i #75

£ @A RHET - ¥ - BAlURE 4 Victoria lineage Bri/60-like 5 # >
2009 & B ot o8 AT B2 2R 2010-2011 # F Mo e A g A A L o 2012
£4 7 32014 & 2% BA|GR G TARR B F o R F A SR 2011-2012
EBAIGE A S RBULTE 0 % S AT S G Y W RATdrift A
NI 02014 & BAIGER 2R TR 2 AR E LA B AR KE
2014-2015 # g & on 7 0 JPA R B AV R a4 Yamagta TW-02 ¢
Victoria lineage J5 # - Bri/60-like 54 2009 # B 4 & & 4 3R - 82 7% 2010 »
2011 & 9 3> fe R TR A & 0 2014-2015 E B w R A
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B/Massachusetts/2/2012 % TW-01 clades Yamagata lineage > }* Bri/60-like s
FUHFT R § 4ol 2011-2012 B F R A T - AT R & e
[31] -

2013-2014 # A . e &P T] 4 oseltamivir £ d# 4 @4 v e gL
2009-2012 & £ 2 1B 15 k& & H275Y R &% - v F 9 5 1.12%(15/1335) »
o A1 2% 0~2.88%2 FF o 5o Jpd 2 AT 4T 8
o i 15 R R B }I%“* L AR Fenclades o BT i dt )}%4

_th ~31

mim”ﬂ}?ﬁ-ﬂ- E 8 fE ]V}

7 %% F clades 57 3}?3—‘!- WG &S GERL > ~ B A2 © HIN1pdmO9 5 &
Felk - A B EnE SRR %iﬁw’imﬁﬁﬁﬁmﬁa
A AR R s I [30]

i+ e Rl (4o real-time RT-PCR) > 2 £ 3 B g ac R frF R M- i & § i@
LR R T RSy %iﬁﬁﬁﬂﬁ’ﬁgﬁﬁE%“ﬁWAﬂ
HINipdmO9 i & fr# 3op -4 i (HENL) » thfip 4 i 2 5 ipl - & I
P purfoing [27,29] A g pd 1 e 315 GRS et
FlE w2 R ¥ i B F real-time RT-PCR e Rl g o+ chifradt - et
FETEORIE R 3 B AR A0 L iRFF real-time RT-PCR ez & o Ji g
:I}iai M A FlAp st HA 22 NAY E i B e = B = 5 4~ + ¥ 5 real-time
RT-PCR 31+ &2 4f & enif i 247 AJIRRE i+ M AFI% R & - 5w
J’Efﬁfr?z 137-251 ehig= g > % * 22 WHO 2% % * real-time RT-PCR
T T B 5 P25, 27,20 A 45 1 H A R A S M A FLA ) 2003
£ 2 w7 A RS &4 A4l HINL - H3N2 ‘}fi[g\;'-‘[]%-%- » 27 real-time RT-PCR
AWL 5l F fedf &4 5 7= 24p > e Rl FIE 7 B 4nec g > 2009-2012
# NCBIF# £ ¢ > 4 35 HIN1pdmO09 2 /i f)ﬁa—% M A 715353 i & 71> G238A
X% p 2012 & 8 7 B 4o 4r 0 G225A ¢ T228C 1 2012 # = T A8 IR0 gt
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A =8k 5 2013 # f5 3741 30.-1968-2012 & NCBI FFAL & @ >4 #rp 4 %7 H3N2
2 iR hAd M AL ] 4543 i A 7] > C153T p 2001 # 3§ 4c > 2005 # it 7
100% : G189T p 2011 & B 453 e & ¥ % > C163T #2011 & B 425 7 o
AZlGRE A4 M AT HE R A0k % @ 45 HINIpdmO9 75 4 2. C154T ~
G225A ~ T228C ~ G238A £ H3N2 j5# 2. C153T - C163T ~ - G189T » #-
P 2R 7 real-time RT-PCR & R & AT & o % # R E A FIR %> Aprd 2 7
- % #rereal-time RT-PCR 45 )i (AL) » 3] 3 B3R 4 ¢ 4 » 238 P 3y

2 (degenerate nucleotide bases) & & & BlaTR: & ~ tg# = o

QETEES
1. 2012-2014 # /i 7 e0A7] HlNlpdmO9:}]§a% » 2 & Jrp 2010-2011 - clade
11 F§ 7% ~clade 11.2,% £ $k o +* #2009# & #p 2 :}]%i » HAZL 7] ¢
AR ITFUR AP M B2 s > & 2 K180I (Sa) ~ S202T (Sh) -
A214T (near Sb) = 1 * 2 jp2 4md iF » 4 frclade 11.2 ik (422

5 R

2014-2015# % u txA/California/7/2009 (HIN1)4p 02 o e & £ A F A7¢h
R v g R RE R JEFRERRBS R -
2.2012-2014# [ 7w g AZIH3N2; ,];5,* » ¥y R A/Victoria/361/2011 4p
222014+ 57 42 AZIH3N27 " g :)]%-sr NIM2ERF R R % - ¥2014- A}]%-sr
HA £ T128A(site B) ~ R142A(site A) ~ A138S(site A), N145S(site A) ~
F159S(site B) ~ N278K (site C) ~ N225D(R) % & » & = i ec % o % - 3
2014-B 54 HAZ T144S(site A), N145S(site A) F159Y (site B), K160T
(site B), N225D (site R) % % » = B2 BFh 4 Jf TR K o v= & 2 i o
3.2012-2014 % - #BA| iR -‘[P’si » 2012-# Yamagata lineage ~+ #Lfisiw 7 »
2013 & BA| it g -‘ﬁﬁi o {7 14 2014 # Victoria ¥2 21 clade Yamagata F B
11 3% o BAlJn R s # Victoria lineage Bri/60-likess # » 20094 B 4 2 & /48
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dU I o B2 FR2010 ~ 2011& ¥ VIR o e Aty R > 2013 ~ 2014 5-6 0 FF
Victoria lineage Bri/60-like s Zr it &) + 42 4% Yamagata lineage - 2014-2015
# B u th= 4~ B/Massachusetts/2/2012 % Yamagata lineage - * Bri/60-like
A Aoee & T A ¢ 4ofF Yamagata lineage s i W 0 i@+ ¥ - =X
Fow Ao E e R o

4.4 472014# BAIGRE p# 2 A& FIA 5] 0 5 % Kow 20148 TW-012 TW-02
BF A HRE AT LA o & & RTreassortmentA 2 0 A f oPBL1E&PA
AFFE KRR BARE pE 0 ¥ F - L RBREAR W AFEY
o BH AR REARRDATIE  FHEAFIE B RR > H Ay
VoA y s - B LA TRpd o g RE R -
.2012-2013# £ [ A1 3 MATEOHINL L 2 HIN2iR B 3 % B bk 3 ¥
P s E P AAWHOTE R 2 Tk SR frdadi s R
(real-time RT-PCR)# B » & 11 IR M A 146 B4 1+ e HA R F14& B 15 14 e
B @RS E EIE TS TR W MA TR RIS (TR
G HRZ NN EFBIGEENEEF AL c APBFERMLIE G D
BF o A7 A 1728 HINL 2 2 H3N2#782 % B pherMA 7] 2 B0 I

St
=

¥

S PR R BG4 it L ifreal-time RT-PCRz2. 315 2% 5 4+ chifiTis

71

-
W

B TEPIHERES #@HlNl:;,;ﬁ 2. G225A ~ T228C£2 G238A ;
2% H3N2p & 2. C163T &% » ig L AT NP R R B4t A Kix b
*HINLE & 2 C154THr 13 > H3N2j5 4 2. C153T11 2 G189T» # H i ip
RACR AT R o 30 SRR A DR AP 22T - &
Aretreal-time RT-PCRig RIZ » Bl 3 HFE T 4o » R HepPi R
(degenerate nucleotide bases) » # ¥ ¥ £2 5% 4 CODNAR 2 3 4F - i

d — KA RRRE R AT 0 2R T L S IMA FlHeRE $0 5 2013
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£ 3 iHINLw 2 H3N2:f}a‘a§r FReE R A e gk AR HE 3
WHO T k2 -2 32 5 B o AT * R P R ETRA T R E - B j 2eih
R R HRRIE o T R PR R R] S T A F] % 5 2 real-time RT-PCR
ERER L &L pBE TR .

E)FHERFE * 53 8 HER

1. R FEF S i"%*‘}fﬁ}"\":f}a‘ai 4T 0 Mg Rt IR A U (7
Mo RS TR PR ARG Ry B S B2 B o

2.2012 & » 47 25 t& B Al g «7?5—4— TAFE ] FIR 542 2011-2012 & &
A AR B AR S T2 @4’bﬁiéﬁ5&’ﬁﬂﬁﬁiﬁ%i
reassortment ¥ fifp — ETH o F AP X REINF o T B A R e

A B R R BT
B o b vh o W B ILBCR R AN A A m@ai P T R - B AR A R
a“iﬁg_/imzlsrii 0 T REAF T e R B ALL T AR
B - BFEA0RES B33 T LARDRN -

3.4 47 15 ki 4+ A A 7n g HIN1pdmO09 2> A 715 71 » #F Jig i & 14 A
Al HIN1pdmO9 4 %) 4>t % F & clade » HIN1pdmO09 /}354 WL AH
dein i s B4 = SRR ETJJ}%-* 145 2009-2010 # 2 & % clade
7 ¥ clade 8, 2010-2011 # % clade 9, 10, 11 % F x5 » % % HIN1pdmO9
Cdrfr E & MIRR 0 AAEY BinAd 4 % E > HIN1pdmO9 :/}354 e
R im¥ g ¢ H 22 2008-2009 s HINL & & 4 0n g :/F%i RE UL SO PRAE R
MnFEL A F L T S R E I s .

Ak F7 3 iE > 03 Frenreal-time RT-PCR e ipliE » sl F B2 4+ 4o 2 i 4
1% 3 fé (degenerate nucleotide bases) » i v i ¥ _t;:i’:/};’si #-3 cDNA =
>4 o B %2013 # 3t HIN1 12 32 H3N2 :;ﬁf; R B AR o

5.2013 # 5 2 A 3 b 4 4 HENL 22 HINO 4 in @ 4 > 2 & 7l
B % = > H6N1 -‘[ﬁ—a— pr oAz HONLAp iR &% » 8 FE ATk p

.E!‘\I‘

thﬂllﬁa%mmiﬁ 33’3 ;’,},’E\ -
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7 Fr clade HGN1 :])%:‘a‘; o B~ A » 2. H7TNIL Ff‘a—w C B X R A 2

}?‘ﬁ-q- i > ARF)F Ak p = A4 S reassort @ = (HON2, H7N3,

H7NO) » A 1'% R g §4F < %0 A apF S PIn g i+ bl E R - #A

ZKI{F"_',}’ ‘k‘P—»ﬁ’,/u AN .’T}'@gétfﬂi ’/PJ

6.2014 & ;4 AAliRE H3N2 & B 35k g Yamagata lineage J% # ) JLA7 %

Pk 2014-2015 @ * 2 g w > LR £ & > F 2014-2015 & ¢t 5 ]5% 2

= a /H /u 7 7};‘ uSi!f' =y f EE L "4« 2014 = /;IL f” Ff"‘}—ﬂ- 5? m.»#?b%

P2 i kg e

72014 & 9 " WHO #£:% 2015 # = Lz vtk A 3|7 g H3N2 { #73%
A/Switzerland/9715293/2013 - B 3|7+ g Yamagat { #7
B/Phuket/3073/2013 » /i g5 4 &2 248 P o it (75 4 4P
8. #/m~
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Post-infection ferret sera

viruses Genotype Collection Date Pgssage
TW/3798  TW/30  TW/2563 TW/101 TW/94748 (yy/mm/dd) History*
Reference viruses
B/Taiwan/3798/2007 640 640 1280 160 1280 TW-01 2007/5/28 C3
B/Taiwan/30/2008 80 320 320 320 320 TW-02 2008/02/22 C3
B/Taiwan/2563/2008 640 640 1280 160 640 TW-03 2008/04/07 C3
B/Taiwan/101/2010 80 320 320 320 160 TW-02 2010/04/10 C3
B/Taiwan/94748/2012 640 1280 1280 160 1280 TW-01 2012/01/14 C3
Test viruses
B/Taiwan/2140/2009 640 640 1280 160 640 TW-01 2009/3/19 C3
B/Taiwan/2180/2009 640 640 1280 160 640 TW-01 2009/3/30 C3
B/Taiwan/94564/2011 640 320 1280 80 640 TW-01 2011/12/117 C3
B/Taiwan/94786/2012 640 1280 1280 160 640 TW-01 2012/02/14 c2
B/Taiwan/94543/2011 640 640 1280 160 640 TW-01 2011/12/09 C3
B/Taiwan/94685/2012 640 640 1280 80 640 TW-01 2012/01/03 C3
B/Taiwan/94691/2012 640 640 1280 160 640 TW-01 2012/01/03 C4
B/Taiwan/94619/2011 640 640 1280 160 1280 TW-01 2011/12/28 c4
B/Taiwan/94712/2012 320 640 1280 80 640 TW-01 2012/01/05 C3
B/Taiwan/94714/2012 640 640 1280 160 640 TW-01 2012/01/06 C4
B/Taiwan/94818/2012 640 640 1280 80 640 TW-01 2012/03/05 C3
B/Taiwan/94609/2011 640 640 1280 160 640 TW-01 2011/12/24 C3
B/Taiwan/94679/2011 640 640 1280 80 640 TW-01 2011/12/31 Cc2
B/Taiwan/94631/2011 320 320 1280 80 640 TW-01 2011/12/28 C3
B/Taiwan/94698/2012 640 640 1280 80 640 TW-01 2012/01/04 C3
B/Taiwan/94611/2011 320 640 1280 80 320 TW-01 2011/12/26 C3
B/Taiwan/94633/2011 640 640 1280 80 320 TW-01 2011/12/28 Cc2
B/Taiwan/94656/2011 640 640 1280 160 320 TW-01 2011/12/29 C3
B/Taiwan/94638/2012 640 640 1280 80 320 TW-01 2011/12/28 C3

*: Passage history of virus was indicated by the number; e.g. viruses of second generation

propagated in MDCK cells from clinical specimens were indicated as C2.
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Seasons (Week 41- Antigenicly -
Week 40 following year) H1N1pdm09 H3N2 FluB (Vic) FluB (Yam)
Tested No. | LR (%) |TestedNo.| LR (%) |TestedNo.| LR (%) |TestedNo.| LR (%)
2011-2012 11 0 (0%) 109 19 (17%) 19 0 (0%) 224 0 (0%)
2012-2013 116 1(0.8%) 150 5(3.3%) 10 3 (30%) 11 0 (0%)
2013-2014 113 0 (0%) 106 10 (9.4%) 92 17 (18.5%) 51 29 (57%)
2014-2015* 1 0 (0%) 4 1(25%) 1 0 (0%) 8 3(37.5%)
Oseltamivir susceptibility
Scasons (Week 41- pandemic HIN1 H3N2 FluB
Week 40 following year) - - -
Tested No. | Resistant | Tested No. | Resistant | Tested No. | Resistant
2011-2012 65 0 434 0 262 0
2012-2013 51 0 83 0 3 0
2013-2014 62 0 45 0 16 0
2014-2015* 3 0 0 0 0 0




# = ~ = 7& real-time RT-PCR assays &7 Ir 9 A 3] HIN1pdm09 £ H3N2 % £ k2 57

BR
Detection I!mlts Variations at nucleotide position of the M
_ (M gene copies per *
Viruses reaction) gene HA clade
Awvl  Aw2® At 153 154 163 189 225 228 238
A/TW/80125/2013 300 300 30 # T - - A - A 111
A/TW/80128/2013 750 75 37.5 - T - - - - A 111
A/TW/80208/2013 315 315 15.8 - T - - - cC A 121
A/TW/80720/2013 3500 350 175 T - T 7T - - - TW2011-13

$ Assay recommended by the WHO for the detection of A(HLN1)pdmO09 viruses
*The variations at the indicated positions were compared to the sequences of the primers

and probe used in the Awl assay.
- indicates nucleotides that were identical to the sequences of the primers and probe used in the Aw1 assay.
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