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F X
A AR ERE popA (T HASE RE)LLEF T AR
(7, P4 o FBYT A A A 1007 # - 1000 #2003 #4034 A uRE

SRR A HENL 2 HON2 8 % A ek ) o i5d 7R R EN B8 R

GEEEAFOYRMELG LA GIEHE HE T SR b4

e

i

BER el (T Japehi s A H CRIE U RFEL

BRSPS (ed B 50 Sh B 02 R 22
SRR RER R AT NET) > 2 AR E R E
- HFHTE RS b0 B REARE L BiHFS o

d XBFFE R R SRR LR L F FFRF S 0 4 T
Bi¥ 3 9% 30 50 T we[Madin-Darby Canine Kidney (MDCK)cells] 3 7
Z_fs > E Al B FE K &R 8 F4E R (two-step RT-PCR) % 4 3] 4
(typing) £ 3 4| | (subtyping) : ¥k vz 75 & e A | UR R & 2250 L R] ) 0
M £ #1513 (52-253; 244bps) 12 2 HA £ #1513 (1144-R ; 600bps) % s 4|
(typing) » F &% B R RFUARAF b TR ESCHERE /S D

= % 51 3 [H1(HA : 46-633 ; 650bps) ~ H3(HA : 96-1072 ; 967bps) %



B(HA:55-127 ; 108bps)] s 3| &2 L A1 &% 5 » 8 % A LML i+ &7
Bt AR A4 HL SH3 R B> 1 47 s 4 #8515 4o HE(HA -
1144-1735; 591bps)  HG(HA : 1144-1480; 336bps) 2 HI(HA1-808; 808bps) °
- HRBIILY O FREFENEY TEEZFHFRAL > A4
R AR R o B R A F )

j$.2002 # 12 % 3 2003 & 4 * £4cf 7 69 Bty o pow A d 12
BOHIN2(A 3 5 179%) ) A S A F 1~ 26t~ 5% 2%~ 4 F
Btk & Likte® WARDB AL HE > AP AP E D L F 3
REMZ AT 2 21 &P P HIN2 R o th o o ek p g 3
(DaHA 227 =8 > 3 235 & 55 epi(Proling)d o 8 i Jm#
5/8 k| & Skefi(Serine) > (2HA 156 =% * B 5 & '=<pk Glutamine %
He & e goR(Histiding) sh% & o vz i A4 45 HA S NA M {o NS = B
Fl o 2R A SRR pE o B HASNA 2 M = &A% 5 7 2002 # §
B f 4T B R| ehpE R R 4 H3N2 4p ik 5 80-90% ; & # HA L %4re
SAG R BF H3 G T5-T7% 4 & o P A X A R A 8T HIN2 TR
Sl R AR AT R S I

MEEA A A S EE b ey e - B RIRL M

&
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This study was to investigate the changes in human flu viruses in areas where
unique animal flu viruses or epidemics were isolated in Taiwan and Kinmen
islet. Sentinel physicians obtained throat swabs from patients presenting with
flu-like illness and two-steps RT-PCR using 5 sets of primers for matrix(M) and
HA2 to detect al the animal influenza viruses and then typing/subtyping for
human flu viruses. Questionnaires included travel history, animal contacts, and
occupations. One flu B and eight flu A H3N2 isolates were identified in the flu
season of 2002-2003, including 1, 2, 2, and 3 H3N2 in Taoyuan, Yilan, Tainan
and Kinmen, respectively. Amino acid sequences of HA of human isolates
revealed that Pro (P) at position 227 among most of Kinmen isolates (2/3),
replaced to Ser (S) in Taiwanese isolates. In addition, one mutant from Gln (Q)
to His (H) at position 156 of HA gene for 5 out of 8 H3N2 Taiwan isolates.
Phylogenetic analysis demonstrated that all of the H3N2 viruses were human
origin (belong to the lineage of A/Fujian/411/02), with 80-90%homology in HA,
NA and M gene segments of A/Swine/PingTung/ Taiwan/199.2/02 (H3N2) and
75-77% homology in HA gene segment of A/Wild Bird/Taiwan/243/02(H3) and
A/Mallard Duck/Taiwan/3.3/03(H3). Up to now, all those human derived H3N2
isolates obtained from anima epidemic areas, rura pig/avian farms and
migrating birds habitats have been still “human origin” by phylogenetic analysis.
In conclusion, residents in Kinmen islet frequently traveling from China need to
monitor their flu A viruses that might be different from those obtained in main

Taiwan isand.

Keywords: Influenza A , Interspecies transmission, Transmission

chain, Viroloqical Survelllance, Taiwan
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B 1997 & ch B ATAI (HEND) 4 it (7 b o3 (07 (A4 R )
R B AT 6 A = (30%:r = &)[Tam, 2002]2 i 0 BTG A AL A
A arF) e HENL 22 8 BiiA %) » 398 % p 4 #[A.D.M.E. Osterhaus, 2002;
Kennedy F.Shortridge, 2000; Vastag, 2002] - F]p* $fig 2 i 4 & 515
B 2@ AFIEA L4 0 B F R 1997&%?1‘]%% Rk =B e
(1) HA 2 F1i%3g 52 1996 & ~ 1R L 4§ R B0t (7 chHONL R & s # [Xu et d,
1999] 5 (2) NA # FI4rif i 1997 & j¢ 3§74 45| &0 HONL j% g 5 4 [Erich
Hoffmann et a, 2000] ; (3) 6 £t 384 F]x (x#g iy 1997 & &% B 55 H-d
T30 97 BT e HONZ 7 g :),33% [Guanetal, 1999] - d &%+ ’F" 41 1997
# 4k HENL 45 54 ch HA 21> 4p 4§ >0 480 HENL §ingd 4 0
HA 2 5> @ NA & 512 49§ 5008 HENL g o # - o 38 AL F1A) % p HON2

GBI L R R SRR B AT A LB RATF A £ eEd

i

A # ok R[Guan et al, 2002] v o BT B R FR 0 T AL

0%

SR FEORERF AT 2SR T AR ER ROL WP A Y - 2
oA R f}ﬁai B HA i 3] At 3F 5 #k 14 vk 2L e (amino acid)
(RERRRK-K-R)» Tt &gt 7 4/& 442 55 TR phit, S

o :)}%i [Kaverin et al, 2002] -



“f 7 HS5N1 2 ¢+ >1099 # v 4 Bx 7 2 B /] #ZR 2 FIATE] HON2 /i g
BEOEF LS &1997:&;15\3' f B35 & ¢ & 4 F HON2 ¢ 4 $R[Lin et
al, 2000] > o A F S R FEIE HONZ B G 2 B R
(internal genes) &_#2 1997 & 4 #F 27 & 5« H5N1 )}%w #p [Mase et a, 2001;
Guanetal, 1999] » = p* HON2 54 » § 2= £ % 3 £ [Y.Guan, 2000] -
fgEAT K- LREAAIE HONLp# chO Rk T & ME 7 AL IEAmE 4 #F

FLEY B k2 (e B AR Gfk o T T F R BT Al kiR g2 ALER

H

FPRELA 2 o d R BETA K AP B F HONL /A A i
BRAREHE- U4 BFIEICT 24 AR 2 R RI AL B ER
B0 BE LA P W e 52003 & HENL ATl 5 4 A F1E ek 1997
ER LS
FWEA BT ER F SR 54§ HNL 4 > 485 g
i 2 R4 %+ £ 7~ [Cauthen et al, 2000] - #_1997 ] 2003 & & » 5d &=
TR L R A R 384 F(internal genes) ¥R A AR T A @4
Boo biwic oo B omA E e kg RF L) oGS B
TIHE 4 4odp & pF[Bridges WL, 2002] » f& 3£ b 4 BLE| eniin i s & th2 & 4
CHBR T E AR BTIES S o DR AR E S S FRF o

T2 R R KOk § P g hilgeic Y i838(Quail)- & iE o v



7 i (intermediate host)sh & ¢ ; ¥ - 25 > 3 Higitf R #> §in
},@3:},%% A A B E & A F(HA/NA genes)iec g » § BS3hjE ok
8§ B3i838> A U A o) A F(internal gene) £ #8318 1 Fr L e
w1 £& i d (Daniel R. Perez, 2003) » £ & &7 7 I § iR j = 2 F
hibAgEY R ek d o
EoriEd PRELZ DN Lk §3 8 hHONLp &+ £.F 5

WeBALE» AR ? A& 1997 3| 1998 # - 1w P M7 3 (cohort
study) ® # 3 > 3 10 %04 B F s 4 f (poultry workers)®8 i 3§ 454 H5
syt (anti-HS) > £ 1 #* % X T ) ¥ AT 7 (nested case-control) ~* 47 1 4 -
BAAEEH TR Heh1 v > 5 HS g4 RF sl (OR
=2.7;95%CI=15~4.9)> y- 7t » & G § R H A H VRFTH L FRF DR
. (OR=24 % OR=5.8; 95%Cl=1.4~4.1 2 0.9~113.6) (Y. Guan, 2002) -

CAEP TR RS GIRER R ERL pN R E R S L i



R TR

- N EERAEREFrRREINGR S

It

TR R ERRI e (M R R A ) i e s

4 NaCl ~ KCI ~ CaCl, ~ MgCl, ~ KH,PO, ~ i % (gelatin) ~ 2 % &
FHEAY R MEHEMEBEIIRT -
S R
Bey &k 200Ul D 4 4 &g T iwmre (Madin-Darby Canine
Kidney cells (MDCK cells) > 33 & 56 % » T %G & w57 5%
(cytopathic effect - CPE) # 2 - Z.w 1000rpm > 12 ~ 45 » B+
For(h gopE) F3-700 o
« » I 52 8 P3E Hemagglutination test

P~ 50ul 7 & 2 b ik +50ul 4 8 O 3k o 3R FR 0.75% %
U3léd »#3% 40-50 ~ 48 BB 2 &A%t Bigsh
Pefhid SRR AT G o
~ Direct Immunofluoresence Test
wIB-imie o 017 R (acetone) B0 £ F £ A & B AIRE R
F FLl A1k 3 e H)(DAKOKG105) » 37 T # % 165 445 0 MR

% e (phosohate buffer saline > PBS) | w ik » b §z 0 * ¥ XA
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PeBLBLF - B g TR &S o
I ~RT-PCR 5% % :

1.RNA % B~
d QlAamp Viral RNA Mini Kit % 2 RNA

2.F 4 (RT) » J&
% Promega = @ 9 ( ImProm-IITM Reverse Transcription
System ) #- WHO #7# &2 Uni12 primer(AGCAAAAGCAGG) i
B 4 1 8 FL 4 F] cDNA -

3.% & &4k R (Polymerase Chain Reaction, PCR) :

@31+ (Primer) =& 3*:

(1) A typing (Matrix gene:52-253)
M52 : 5-CTTCTAACCGAGGTCGAAACG-3
M253: 5 -AGGGCATTTTGGACAAAKCGTCTA-3
(2) B typing (HA gene:55-127)
B55: 5 -ACAAATTGAGGTGGGGTCCG-3
B127 : 5-ACCAGGGTAGTCAAGGGCT-3
(3) Human H1 subtyping (HA gene:46-633)
hH1-1: 5 -GATGCAGACACAATATGTAGAGG-3
hH1-2: 5 -CNCTACAGAGACATAAGGATTT-3
(4) Human H3 subtyping (HA gene:96-1072)
hH3-1: 5 -TCAGATTGAAGTGACTAAGCT-3
hH3-2: 5 -AATTTTGATGCCTGAAACCGT-3
(5) HA typing
HA-1144 : 5 -GGAATGATAGATGGNTGGTAY GG-3
HA-R : 5-ATATCGTCTCGTATTAGTCGAAACAAGGGTGTTTT-3
(6) H5 subtyping
HA-1144 : 5 -GGAATGATAGATGGNTGGTAY GG-3

11



H5-1735R : 5'-GTGTTTTTAAY TAMAATCTGRACTMA-3

(D)3 B ik & :
(D)~(4) &35
94 2min's
94 1min's
55 2min’s } 35cycle
72 3min's
72 10 min's
(5)~(6) %= primer :
94 2min's
94 1min's
50 1min’s } 30 cycle
72 3min's
72 8min's

= AL F1 B 725 U BEA 45 (Sequence & Phylogenetic Analysis)

Hem BRI RS 0 #2117 HAgene s £ i Internal gene 1 5 &
170 TR S RpUF YA 7 [ 3 ¢ (1) Neighbor-Joining method
4e + Bootstrapping % (2) Maximum Parsimony method]): % g LA T

3 Y chBd B o
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2002 # 12 * 1 2003 & 3 % ik > APz Ilak % WSS
P69 IEeFFEAFE G X - P T I S 3 28 F1F & F]F & SARS
T E R ARR]TE o gt R R o ik £ ] SR F AT
e lEE S B SER ORGSR TR AR DELEG
it e (R-) e

Bl-.2002 % 127 3 2003 # 32 # % -+ R KRR gD W s F

k8 &R st

o
|y

ik ik S

£ A1 1 ] g

o

1
7
#
[
=/

o
Wy

A

I NFEIEF
w4 44 8 ) T w2 (MDCK calls)s: % 27 RT-PCR 4 4] {4 #71% 5| e

B35 0 (1)(12/69) 18% 5 4 &7 A 3 HAN2 g 4 » & ul e jv ] 14k -
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TR 6tk AP 34k 53 2tk (D7 1H(U69)1% T b v jF A 45| B
Wik pE (e nF 24k (269)3%5 H3» e £p v A 1) NA

LAl o F3 20 Byt 69 BHMY > X2 ARFIAFHLER B - 2

ERL S EAin T E 0 HIN2 R 4 5 A (RZ)

Bl = . £ 1z £ i B TARGEE R A Al

Z2_B R AT

20
18
16
14+
1 2L Oflu( - )
] u BH N2
10
EH3
8 HB
6,
47 —
" m L []
07 Il \l_l Il Il .\ Il

4

Jut

R E TR AT

R RE A HLLE T iR A 45 B3 6/15(40%) & I 5/15(33%)
Z2 855 215(13%)F %2 0 T 4t i 5 4951 A HIN2 R 4 B ik
oo A ABBTRIAREEF 0 ¥ b f 2 A ERIIT T B4 (3

o) B ARG ELRML V- FTNHIGRE RS Fr f PE
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YRS
% - 50 T ime (MDCK cells)#{ %5 1 22 RT-PCR # % % % &

R RN X SRR T A

CENE

Com 7 R

o= B | Rp | N E& # F a3
[k B RN i 1] (%) Lfe | HpTE %
B | R | B LA AT i ¢ ¢
108 ¥ ] H3N2 + 25 £ £ w¥EARE BT - Ak
508 | ¥ # | H3N2 & 11 o oy ND
509 | TR H3 g 6 £ & 2
513 ¥R | H3N2 & 9 2 G ND
514 | ¥ | H3N2 = 9 £ & ND
515 | T | H3N2 g 3 £ b5 o
516 | T | H3N2 g 15 £ 2 o
517 | =W B g 11 o be ND
518 | T | H3N2 4 16 o oy 2
618 | & H3N2 4 11 - £ o
621 | &P H3N2 A 13 o g o
622 | &F H3 ~ 34 o g o
623 £ H3 + 33 - £ W
624 | &P H3 g 59 i oy o
704 oo@ H3N2 g 5 B oy o
712 o H3N2 & 34 | B oy o
B3
E AR EZ A HIRE B RATFIAIP AL R
2002-2003 # #f A #r e 4 4 HIN2 in g o 4 HA1(414-924bp)

NA(562-939bp) 12 2 M(89-276bp)£2 2002 & f & % 7% & 7 A 45| H3N2

e, I & [A/Swine/PingTung-Taiwan/199.2/2002(H3N2)] %  fi& & 7] 4p i &
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5 80-90% - ¥ £ 54 47 H3 kg 5 3 [A/Wild Bird/Taiwan/243/2002] *

[A/Mallard Duck/Taiwan/3.3/2003] HA1(414-924bp) i & % 5 fie 4p i & 7

75-77% » i fs & 5 (%

)

Foo ABTHIN2 AR o+ SR LG AT E R A P AR DR 2 R

% Homology Compared with Swine and Avian Flu Virusesin Taiwan:

A/Sw/PingTung-Tw/199.2/02(H3N2)

A/MD-Tw/3.3/03(H3)

A/WD-Tw/3.3/02(H3)

HA NA M HA HA
A/ Taoyuan -Tw/108/03(H3N2) 80.6 87.7 90.9 76.9 773
A/Changhua-Tw/209/03(H3N2) 80.6 87.7 914 76.9 77.3
A/ YiLan-Tw/513/03(H3N2) 80.4 86.9 90.4 76.1 77.1
A/ YiLan-Tw/515/03(H3N2) 80.2 86.9 89.3 76.3 773
A/ YiLan-Tw/518/03(H3N2) 80.4 87.7 89.8 765 775
A/ Kinmen-Tw/618/03(H3N2) 80.2 87.4 90.4 76.9 76.9
A/ Kinmen-Tw/621/03(H3N2) 79.8 87.7 90.4 765 765
A/ Kinmen-Tw/622/03(H3) 80.2 ND 90.9 76.9 76.9
A/ Kinmen-Tw/623/03(H3) 78.4 ND 90.4 75.1 75.1
A/ Kinmen-Tw/624/03(H3N2) 80.2 86.9 89.3 76.1 77.1
A/ Tainan-Tw/704/03(H3N2) 80.2 87.7 89.3 76.1 77.1
A/ Tainan-Tw/712/03(H3N2) 80.0 87.4 90.4 76.1 76.9

I i

2 DNA Star #it ¥ w5 7 il > £ * Mega? i %2 i = Neighbor-Joining

method #¢ + 1000 = ‘= & £ 7|( Bootstrapping ) 77 7 § $3%1T > #7& & i

LR % 1 IR 2002-2003 47 A dren 4 A HAN2 iR A A B FY eh

#¢w B HA NA M, NSk p 4

RIS

S e

R :}}%i (data not shown) - &2 &' i %

B e H3N2 7 s # HAL(337-847bp) 3t 4 4p v+ #4355 % 52 5 T iR +h 4 (W]

16




Ju
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o

= 2003 4 < % H3N2 i g 5 4 HAL sk %1(337-847bp) i 1 #4 15 ]

ir A/Christchurch/28/03(H3N2)
3 A/Norway/88/03(H3N2)

64 | AlTaiwan/515/03(H3N2)

— A/Taiwan/704/03(H3N2)

—— A/Johannesburg/28/03(H3N2)
— A/Taiwan/513/03(H3N2)

67— A/Fujian/411/2002(H3N2)

63— AlPretoria/17/03(H3N2)

64

pal

oo | | A/Taiwan/209/03(H3N2)
A/Middleburg/41/03(H3N2)
%9 AT aiwan/621/03(H3N2)
45 { A/ningbo/17/02(H3N2)
45~L 81! Alzhejiang/8/02(H3N2)
AJOsl0/669/02(H3N2)
A/Panama/2007/99(H3N2)v01/03
AJOs|0/841/00(H3N2)

A/M oscow/10/99(H3N 2)v00/01

A/Wuhan/359/95(H3N 2)v96/98

90— A/Sydney/5/97(H3N 2)v98/00
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