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Abstract

The segmented genome of influenza B virus allows exchange of gene
segments between cocir culating strains. Phylogenetic profiles of the genes
coding for 8 segment proteins of influenza B viruses, both
B/Yamagata/16/88 lineage (B/Yam) and B/Victria/2/87 lineage (B/Vic)
isolated from 2003 to 2005 were analyzed in order to understand the
evolutionary mechanisms of these viruses. Evolutionary analysis done in
the present study provided further evidence for cocirculation of multiple
lineages as well as sequestering and reemer gence of phylogenetic lineages
of the internal genes. Results presented in this report demonstrate that
antigenically and genetically distinct viruses within both B/Vic and B/Yam
lineages co-circulate and that reassortment among these two lineages
occurs frequently contributing to the genetic diversity of the circulating

strains.
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g o4 (influenzavirus) & s ELph > F E2g S § 4T
HEGE R A o B HEA A S ANBC2A 0 A AT BAlpA b
ERAH ZHEFIFRE -BAREFEE ALNGERE AR L
PR ZEY > gy RAEY > RSB MY L 2% (Hal o
al.,1973; McCullers et al1999) ifaﬁgﬁgf&,& Fag o BAGE RS 5
BEESREERR G - 0 M 1999-2002 £ B G 6] 0 B Rl A e
et % 202, 603 3 435 i 5 ik im oA dp it #icen 43.96% (Lin et
al.,2004) - B Alin i b opF oA Bk & 00 B/Yamagata/16/88 %
B/Victoria/l2/87 = B & i+ £ 7k & i (Kanegae et al., 1999, Chan et al.,
2004) ° #RXa o A FHeH g S RAR GrTE > VAR R AT

Ei% o

B Alin g 4 B>t Orthomyxoviridae > & 5 8 i f "% 3] chE W A 7]
%> ¢ 7 == polymerase ¥-v 51 PBL, PB2 2 PA A 7]~ 5= % 5 ik
th HA 2 NA A7)0 2 3 36 5 en NP AT~ 252 58 v ih
MP £ )% ?Léﬁﬁ]@i}é 1 NS & o iR FrRA T - ¥ i Fl ;2 :}]is:i
" RMA % Hreh RNA 4 Blpscn? Efen v Fla A4 2% {3
2P A F# 4 F ~ (insertion ) RN ( deletion ) , & =&
(recombination) & % L€ % (reassortment) # 24 =AM R o $ =

b PR S AR R4 P

hifd 0B AR pA auE A MR A0 HA AT 54 0 faopd
hE e ? WA HA AT > 3 2 6 dgl Fldodd Koepips 2 2 @ internal
AT pms £ R ety L & HA A& 71849 i en (McCullerset al.,
1999) - AT AT 0 BR g kR EFd2EE HA R

Rl H A R g pa AR AT FRY S L AR ey
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1 wm%Zpa2ih:

Fgi* chmie 5 MDCK metk » #7i¢ % 233 % A 5 DMEM
medium > w23 £ %8 5 36C ° 5% CO, -

@TAFTL R E b MDCK e £ o { s £ 415 0 w4l
FRlp+ o BARE S 34C 5% CO,» & p L% e 5 % (cytopathic
effect ; CPE) » # 80%:2 + CPE B » #-# 4 ) j24 = = » 12 3000RPM

o 15 4 g e Pt iR B -80CH ¥ o

2. FERLFL:
v ¥ & 2 ¢ (Immunofluorescence antibody test > IFA) :

Bl T k2 A g k2 e b » 1 F 2 i ik (PBS)
f6 B A mie R E R B0l 10 Y endmte R R TR R Y 0 spE S UK
chid fr (Acetone) Bl % 10 A48 0 B~ AR R Y G0 0 U B B2 H phpay
(CHEMICON International, Inc)i& 7 B 4&% ¢ » % ¢ 15 » 1§ L iks e

Faite > e R ESEF LI LE BAGE R RABL -

3. FEPEER:

Fid PR R R A

2 QIAGEN ¢ QIAamp viral RNA Kit i& {7 4% ik 375~ 5%
(1) QlAamp vira RNA Kit :

fotk
b
%

A. 560pl z- carrier RNA+ AVL & &2 140ul #4808 £ 393 >
¥ 10~ 45

B. 10 4 4&{5 » 4c » 560ul & $+iFpE » 3 ~ spin column - &< 8000rpm
1A 48 o

C. Z ¥k > & column B3 ATz g ¢ > 4e » AW1 500l - 3o
8000rpm 1 4 4& -



D. Z # 4w » # column B 37{c % ¢ > 4o 0 AW2 500pl >
14000rpm 3 % 4&_ °
#-column ¥ *+ 4R om = BF 2 1.5ml gs § 0 4 » 60l 22 DEPC -k >
R TAE 34450 12 8000rpm 1 A dEdpes o T B AR 0 B 3-20
oo

4 R EE N RAFILPERAEE I
(1) PCR Amplification
PiRe B 1 5 BAe T oA

Segment PB2 | PB1 PA HA NP | NA | MP | NS
Amplicon | 2358 | 2336 | 2272 | 1116 | 1541 | 1557 | 1150 | 921

2 Qiagen one-step RT-PCR & it 7y peaf lF i > & (T42R
R PBEBEEREFT o F - F o4 » 10 ul 2 5X buffer 22 Q-
solution > ANTP 12 2 Enzyme mix 54 » 2 ul » & P B2 & - M ypesl
G35t~ Bul o it 2 m 4 RNA Bl 17 5 47 @i (template) » F i
B SRR E B0ul o F RiE2 5 50C 304 48 > 95C15 4 48 » 218 12 95C
30 ) ~ 55°C 304, ~ 72°C 60 f i * i {7 35 i 7k » & t5 12 72°C 10 4 4
sk (final elongation) - & % = {52 1.5% Agarose it 7 %

BT ARGRE Y B T - BET o AP 0% 4T -
7

5. PCR Product Purification

2 Qiagen B4 2. QIAquick Purification Kit i {747 ) & £z &4 iv > 3
AR R R PR AR EZREF o BA 4 » X Hf2 PB 3ig > 21840 »
A 2. column ® o0 02 13000 rpm dgee 1 4 4EtS 0 TR AEIR o
4e » 750pl 22 PE 3% » 4 13000 rpm &t 1A 487 » F A A% 0 2 13
1 DEPC-k#-Z 45 0 » BF R I A 47 o



6. & 7| & 1
f1* ABI 3130 sequence analyzer & {7 % & & 7| e 45 o 12 BigDye®

Terminator v3.1 Cycle Sequencing Kit :#&] tei& {7 T/ o 3 (F42 5 & PR AH
EiERE (7 0 # BigDye Terminator v3.1 ¥# 5X buffer i pg 4 45 % v 58
Eis o der Ul KPR S > Fder 22Ul it 2. cDNA iR 2 (8 0 12
95°C5#) ~ 60C 4~ 45it {7 25 B TR 0k Jls o 2 {5 12 1009 /F i 70k 12 I
iz 0 £ #-F s A& 473 > HiDi-Formamide & » 4c » 963 F JgdF 0 (7
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2003-05 +# #p ¥y g -‘)}%«% ik £+ > ¥ 12 BlYamagata lineage £
B/Victoria lineage v % A > ¥ Gt AT IIG A4S AR K e o B
* B/Yam lineage i # 4~ &tixd B/Sichuan/379/99-like (Sichuan/379) - #
% % B/Shanghai/361/2002-like (SH/361) - @ %+ Sichuan/379 fwi F & 3R
Low Reactor (LR) #3; - @ B/Vic lineage :ﬁrsi A AR 12 B/Hong
Kong/330/2001-like (HK/330) & i & #h 3| %] - & ~ % #ceh B/Vic 4
R HK/330 o i & {4 cif £ i 0 > #2005 # B/Vic :}lisi A
iR g HK/330 4w 75 » HI 22 if & 3R LR 2 -

2. HAAFIRE AT

457 2003-05 & £ 4 @ HA X718 K0 deBl- (@977 » 7 L o2
A BANERA TS LAFE B -3 HK/330 T B/Victoria
lineage ~ % # w R % B f24p T » ¥ — # Pl SH/361 > B/Yamagata
lineage ™~ % & w AL B T2 4P 3T ©

3. NAAFRTEL

& F7 2003-05 # 4 A gorpas NA A %) 4oBl- (b)#r7 » ¥ g
k370 B A /]ia% NA L F] ¥ 02 3 P & e grouping @ #77 < NA 2L F]32
22 SH/361 % w th4piT > @ & HK/330 4k M (% 4p BEFGE o

4. PB2 A F R B AT

A 47 2003-05 & £ ME EFFdy 2 A F)2 - 9 PB2 A7) K0 4o
M- (#r7 » 7 2 2003-05 & 5% B Alingpd * VA LA H 4
¢ — 37 BIVic £ Wtk HK/330 AL B fa4p it - ¥ - # P2 BlYam# w
SH/361 #L5% b % 4piT o

10



5 NPAFF B A ¥

A 47 2003-05 & Hp fF 2 F-v NP AL F| 7 £ > ieBl= (b)#77+ » 5% B
R R P R A #2973 B/Hong Kong/330/2001 0
B/Victoria lineage ® % % w R A % M & 4T > ¥ - ¥R &
B/Shanghai/361/2002 > B/Yamagatalineage * # % w x5 B (2 4piT o

6. PA £ 7] % A 4

547 200305 & BAIAR i 2 REEPEAL - S PA AT 4ol =
@477 > 7 g RA TN B AT 4 PAA TS NA R Fln i > 12
PREePE v b ena 3 973 th NA A F35¢ Sichuan/379 # w tk4pif @ @
21 HK/330 725 B % 4p BEHLE o

7. PBL A %] # g ¥4

47 2003-05 #H F £ 2 RFEFEE 2 PBL AR E > 4ol = (b)
“F 0 S B AR RS MAA LA FE S # 9 - ¥ B/Vic lineage %
5tk HK/330 4 B fa4piT » @ ¥ — # ¥ B/Shanghai/361/2002 »
B/Yamagatalineage * # % w A% B (2 4piT o

8.NSA 7% g4 1%

2003-05 # F B 3t g i # & BG4y 2 NSAF] - defle (3)#F
7 0 BT A 2003-05 & B AR 5 E NSAF > £ f AR
ek 3 1% 2003-T46 A dfrtksr SHIELApgh » H 4 dphiag HK/330
BT D EEw Y

9. MP £ 7 ¥ g 4 5

& 17 2003-05 £ & B 3ling s FHId9 2 MP AR @ p kgh
WL b e H o g A AR BF T A4 17 35 B/Yam lineage i w s
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SH/361 4p 15 » @ 2 BIViclineage 2 %4 % # & HK/330 tiLik B i 1 4p BE
Pt -
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LA RBAlLR 4 A diFA) 0 f 20034# 1 2004£ ¢ bk i &
COE IKF’@)I‘ SO B VRGO R R A S TR A L o A
2004 #& % > Bl g }%#zﬂ\ FoPoid B Ae o ¥ 5 2005& 47 A= - T
B0 B0 R REPHERREFFEOFL o8 L ITIEZ £ DA R
Rt > 3 s Yamagata lineages Victoria lineagesfip &+ 4 » A 2003+ 42 if &
SR %R A (co-circulating) o A fERBA R A £ 6 TR
BEF A Pp T & ARpF a%B Y F 2 AFE e (reassortment)
(McCullerset al., 1999; Xu et al., 2004) » # % 4 ik 4 0 o

#- AP H % 2003-05# Bt R p A 0BEL A T R Bk 7 A TR A A
WoORRBEFDAFIRE L PR AR o BY A R RS R
HA geneiti> » BV P EA 233 (Bl- @) » &t adm ok
AR o BRE BT - A6 Fed W EDREEING C BARRARAS LA H
ERIMAF e raP RS (B=-(b) @ B384 4PA NS
BEMPE AFF B> maPBL- PB22 NP& 7] > R HA A F 4k > gt A
I L SA¥E (R IR ) o cBPBIATE RSP VAT
(internal gene) 3 M A M > T RAF L EAFIHHNESE > R ILT
B RBOES RRpBE AT AFE L o 4B 3 e - subgroup 5 7 2 A AR

%2 Bsubgroups > vy FiE - R E Y o

Rig- A HERF® R F RS K0 2 LR strain £ sporadic
case ~ MR eNA FIH Bl A F L g AR R > AR R & RO
FRE B HBEBERATIR A v A 4T o B B By kb Fie
Hi»cif 2 8% 5 & Bociy M (LRcases) » ME¢ AT 1 7 7 ¥
B F @ (Cluster cases) 2 54 A 3tk > o d TR AT 5 B in 7 pFoy

@3z ~#tk (Outbreak cases) » 1% ¢ T8 L7 5 @ 2 — 43 %6
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Jﬂz (Sporadiccases) R/ 2 ¢ 4T - 25T > HEEEWH  REF -
FRath M2 FRART EFERL0HRERLRZ B3 REFBRA 7|4
Frb o TOEERBH P FES U R W 0 Y sporadic case BFE A L R b
oo g (BB R nE o HEA Y 2005-R26£7 2005-R82, 2005-R86
ek p A RERTRDRAR AT ES FIrRgp iy BT HRES B

FERERY LGS ERRE S -

2004 & % & £2 Sichuan/379% & thfs i & & & LR+ th » 222005
ERF TS BRR > BRI 2R - B L fih g 2 2005 Ok
7 s 4 x> 220044 i © o Hrd (2004-T190 » 2004-T239) - § po &
Sichuan/379 antiserumk® & = LR » iz 2005-# soutbreak strainsg? SH/361% &
% mwel inhibited o Jt I % 2 L w5 e RAR LR G T IREE AP R
BT o B3 Repa iR BhEA R - £ WHO 2R i v R 93k
-2 ®mim% (Linetal, 2004; Shihetal., 2005) > & >FET AR 4 5%
hd R kg o o8 RAUES S E FLRIEE R H 2R
ERLER o R FEERG S DGR ARDRSFE T (activity

information) -
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