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Background : Strains of respiratory syncytial virus
(RSV) can be classified by reactivity with monoclonal
antibodies into two major subgroups A and B, then
further into several antigenic variants in each sub-
group. Antigenic characterization of strains prevailing
in a particular community may be essential in the
future development of vaccine.

Methods : We developed monoclonal —antibodies
(MAbs) to RSV subgroups A and B. Antigenic speci-
ficities were characterized by immunoblot assay and
radioimmunoprecipitation. By the pattern of reactions
with these MAbs, RSV isolated over 1990~1998 were
categorized into subgroups A and B, then further into
antigenic variants.

Results : Thirty-four monoclonal antibodies to RSV
were produced; twelve were directed against nucleo-
protein; seven against matrix protein; ten against fu-
sion protein; and five against major envelope glyco-
protein. During the study period, yearly epidemics of

RSV infection existed. Both subgroups circulated con-
currently in 6 epidemics with predominance of sub-
group A, and only one of each subgroup was identi-
fied in 2. Antigenic variations were observed in ma-
trix, fusion and major glycoprotein. Six antigenic vari-
ants were identified in subgroup A and 2 in subgroup
B among 242 strains of RSV. One major variant of
subgroup A dominated in all of the 7 subgroup A
epidemics, while the dominant variant of subgroup B
was different in each of the 7 subgroup B epidemics.

Conclusion : During the study period, yearly epi-
demics of RSV infection existed. The proportion of
each subgroup varied in each of the 8 epidemics. The
antigenic variability of RSV should be considered in
the future development of RSV vaccine (Korean J
Infect Dis 31:111~121, 1999).

Key Words : Respiratory syncytial virus, Mono-
clonal antibody, Antigenic variation
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1. HEE A9l dut

RSV FFEQ1 A2 8 uljellx] Eel€l RSV B o}
(% 93-418)S HEp-2 AlEollA plaque-purifydt ==
HEp-2 A|Eoll HZE 3 2~4%Y0] AE Wyl A} A5
™ cell scraper2 ool FA3}sle] -70 Coll Hslgrt
(stock virus).

Stock virus £8& ZElm A =k|(Plaque forming
unit, PFU)7} 2x10" PFU/mLo] SE& 0l g1 Sollo
2 FAsle] 30 pLS 6~8F= specific-pathogen free
BALB/c vl u]7- Fdsleith 4F = 3)A=E stock
virus 298 100 L ¢} Freund’s incomplete adjuvantE =
7 N2 FARISIE 25 Sl EH o] FE3 A A
AEed, oAl E4 HE mlolg~E HET F 39Al
AE 43¢ ARl bk doml B ) welg
RS

AE g3He Kohler & Milstein”2] oz, kA o7)
A we % oulele] vhgsdl uig UET AESE YAAE
(P3- X 63-Ag8. v653 A|EF)(ATCC CRL 1580)5 A-&3}
ek geE AES Aelsly] sl Littefield”7} gk
3t HAT A# A (50 xM hypoxanthine, 0.4 xM ami-
nopterine, 16 £M thymidine)E o]-&&}3ic}

ZH W AR A Ate] dld s Alx
+ HT uA|(hypoxanthine-guanine 1%, NCTC 0.2%[v/v],

-

Sl Eelee] @94 Hel W

gentamicin 50 pL7} E3FE Dulbecco’s modified Eagle’s
minimum essential medium)Z woksldom, McKearn'” 9]
Fab) S)gon DR LT otk DFE A )
ok 49 s vhgoold THE B4 AR Agsioln
AAE A= RSV BReslar EA|o influenza A, B,
adenovirus, parainfluenza 1, 2, 3 59 £%7] ujo]t] X 7+
£5 5% ol43 WA olF wolelzoks WXt WlSehA)
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gZE 849 isotypeS mouse monoclonal antibody
sub-isotyping kit(Hyclone Lab., Logan, Utah, USA)Z =}
ols}irt. Immunoblotting®} HMA} v Hxwog A o
whe gelsigich

1) Immunoblotting

HEp-2 A|Z tlZol| plaque-purified RSV A2F &
RSV B o}(FHZE 93-418)5 FEslo] Alx Wil dap}
Z18Y=]m, cell scraperZ FHojHo], YA Ealste] TNE A
X 83l 9= SN(TNE lysis buffer; 50 mM Tris-HCI pH
74, 0.15 M Nacl, 5 mM EDTA, 1% Triton X-100, 1%
sodium deoxycholate, 0.1% SDS)¥} 1 mM phenylmethyl-
sulfonyl fluoride(PMSF)E Y& &, U4 Halslo] Aol
< 12.5%2] SDS-polyacrylamide geloll#] Z7|d5s}ic)
A 7)3538t gel2 nitrocelluloseo]] HolA)7l & A= oHF
2 A9} uk2A]7]3 AJX 3, alkaline phosphatase-con-
jugated goat anti-mouse polyvalent Ig(IgG, A, M) (Sigma
Immunochemical Co., St. Louis, MO, USA)¢} H-S-A|Zt}
A 3 10 mL9| alkaline phosphatase <= £-98(100 mM
NaCl, 5 mM MgCl,, 100 mM Tris, pH 9.5)ol] 66 nL2]
nitroblue tetrazolium(NBT) £°83} 33 4L 5-bromo-4-
chloro-3-indolyl phosphate(BCIP) &8-S Z3l3l 7oz Hb
AN GFE GAlsh Heshe wolels o] ke
AFsEe.

2) HIAl Bied &AM (radioimmunoprecipitation)

HEp-2 A|Eol| RSVE AZs|la AE Wl iy} 23E
93-S w] [S]-methionine(Amersham, Arlington Heights,
England) ¥+
Heights, England)& 50 pCi/mL 5% Y3 2~6A17F &
Qk wjFst $ wiAE A|ABRL cell scraperZ AEE EolA
A4 Zelsioich A AE vzl TNE AlE &= % &
Aol 1 mM PMSFE 71 89 Wm0 B4 ¥ 4
ol WE etk

[3H]—glucosamine(Amersham, Arlington
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Protein A sepharose CL-4B(Phamacia, Uppsala, Sweden)
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L= protein G sepharose(Phamacia, Uppsala, Sweden)Z
A A7 F'Y 12.5%2] SDS-polyacrylamide gel of|4] A
71gEsistet. A714E gel& A=A Xoray filmol] 33
A7 F WA,
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1) S&7| AA0AM RSVE| 22| ¥ Hat
7|5 7] slole] H] FolE(nasal aspirate)S HEp-2

AZol| FEskm RSVE AE wwl Fabt B85 cell
scraperZ. Folulo], RSVE RE F8} ubgshs W28 3

Table 1. Characterization of Monoclonal Antibodies (MAbs) to Respiratory Syncytial Virus (RSV)

MAb” Immunoglobulin subclass ~ Immunizing RSV subgroup Immunoblotting™ T RIP®

A 1A4 2 G2b A — VP41, VP47

A 1B4 3 G2b A — VP41, VP47

A 1BI2 1 M A VP41 VP41, VP47

A 1E1 1 Gl A — VP41, VP47

A 1F12 1 G3 A VP41 VP41, VP47

A 2E7 2 M A VP41 VP41, VP47

B 1HI2 1 Gl B VP41 VP41, VP47

B 2Gl1 1 G2a B — VP41, VP47

B 3A1 1 G1 B VP41 VP41, VP47

B 4E11 1 Gl B VP41 VP41, VP47

B 4Gl11 2 Gl B — VP41, VP47

B 4H2 3 G2a B — VP41, VP47

A 1A11 1 M A VP27 VP24

A 4C9 1 G2b A VP27 VP24

B 1AS 1 G2b B — VP24

B 1IF4 5 G2a B VP27 VP24

B 3HI2 3 G2a B VP27 VP24

B 4B8 1 G2a B — VP24

B 4D1 1 Gl B — VP24

A 2E4 4 G2a A - VP70, (VP50, VP22)'
A 1A8 9 G3 A — VP70, (VP50, VP22)
A 2C7 2 G2b A — VP70, (VP50, VP22)
A 2D5 5 G2a A — VP70, (VP50, VP22)
B 1F11 1 Gl B — VP70, (VP50, VP22)
B 2C10 2 G1 B — VP70, (VP50, VP22)
B 3BI10 6 Gl B — VP70, (VP50, VP22)
B 4C5 1 G2a B — VP70, (VP50, VP22)
B 4D4 1 G1 B — VP70, (VP50, VP22)
B 4H5 3 G2a B — VP70, (VP50, VP22)
A 3A10 1 G2b A VGP89 VGP89

A 4C7 1 G2a A VGP89 —

A 4D7 1 G2a A VGP89 —

B 3F8 1 Not done B VGP89 VGP89

B 3E9 2 Gl B VGP89 VGP89

“Six monoclonal antibodies which could not be evaluated for protein specificity were not included.
#VP41, nucleoprotein; VP27, matrix protein, VP70, fusion protein; VGP 89, large glycoprotein

— :negative, 'RIP; radioimmunoprecipitation

! Additional bands at 50 and 22 kD were precipitated, which were supposed to be cleavage products of VP70.
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RSV Azzoﬂ gk sHFE 3HAd] 18%, RSV B 93-4185F
o ol S B 2059 F 405 UFES A, o
£ b R A Y L NS Ese S9RE
A1) isotypeS ZARE AT, 40F F 1gGo] 13F, IgGa
12%, 1gGy 6%, 1gGs 4, IgMo] 4%0]9l1(Table 1), 1%
< isotype A AlR¥slA] Xl

2. ImmunoblottingZ 0|2st HHEE A9 ZE

Eheio| ol

Immunoblotting ©. 2 15%2] w-Z& gAflol|A] Hhesl= gl
WS #oldlk 4= gldchFigure 1). I F 652 ‘:’Z}%} 41
kDa9] nucleoprotein(VP41), 4%F2 27 kDa®] matrix %+
(VP27), 5% 89 kDa®| grhl(VGP89)Z Zdd= <
3t 4 drkFigure 1). 25%2 immunoblotting®. & 7
chilg #elst 4 $l9itkTable 1),

[*°S]-methionine 0.2 HWMAFs FAJ3F RSV thilo g Wil
Wl AR AN Az 9FE A 25 24 41
kDa®} 47 kDa®] % 7}A] =h#-S(immunoblottingol]4] 41
kDa®] whillz} k33l 6% *3b), 785 24 kDa whist
(immunoblottingol]4] 27 kDa®} Hk-23l 4% ¥3h XA =)
t}. o] WEE A5 dH-= immunoblottingol|4] 27 kDa<]
chilsh whesisieh. BEE 94 1028 70 kDa, 50 kDa,
22 kDag] 3717 chils) sl F ol WSt ool

ﬂ

: Respiratory Syncytial Virus W& 2] 7t} o] & o]&3F 8WdzE I Eel5e] Al wo] 3z

31913 o] 52 immunoblottingd =5 723t tlulg- o] 3
% 9l9lth(Figure 2). [‘H]-glucosamine 2 2 WS FA41 A
¥ gafllo g HAA] cFE k4] 3Fo| 89 kDao] wtlud
I} Adske Aol #IErKFigure 3). AA| 4089 ©F
2 34 = immunoblotting© & ¥k thalg ko] 3 4= gl
AW 25 F 1952 WA WY AR vhg s 2
o % 4 ggler), YnlA 652 W thig Hel - 9
Slck. A% whilo] BIE|A ke 652 WEE YAE olF
o] BAoA Alelslirt. Immunoblotting 0.2 73}t wlulS-
18 4+ YN 155 F 89 kDao] chilg} WS wIE
‘6’01—2«“ 52& 22&3. ul-/n} \:q o] A x]xl— 94/140]% HC]-A} ud O_ﬂl
AW O Z 41 kDad} 47 kDa?] ¥ 7HA] ghilS AAAAA
12% % 6Z2 immunoblotting Z3} 41 kDa2] ghay}at uf
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Figure 1. Immunoblotting patterns of respiratory syncytial
virus (RSV) proteins reacted with monoclonal antibodies
(MAbs): M, marker protein; lane 1, RSV by polyclonal
serum; lane 2, RSV by control antibody (antithymocyte
antibody); lane 3, RSV by MAb A 1BI2 1; lane 4, RSV
by MAb A 1All 1; lane 5, RSV by MAb A 3A10 1; lane
6, HEp-2 cell by MAb A 1B12 1.
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Figure 2. Radioimmunoprecipitation (RIP) of [’S]methio-
nine-labeled respiratory syncytial virus(RSV) proteins with
monoclonal antibodies (MAbs): RSV-infected HEp-2 cells
were pulse-labeled for 2 hours. M, marker protein; lane 1,
RSV infected cell lysate by polyclonal serum; lane 2, RSV
by control antibody (antithymocyte antibody); lane 3,
uninfected HEp-2 cell lysate by polyclonal serum; lane 4,
RSV uninfected cell lysate by MAb A 1BI12 1; lane 5,
RSV by MAb A 2E4 4; lane 6, RSV by MAb A 1BI12 1I;
lane 7, RSV by MAb A 1A1l 1.
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Figure 3. Radioimmunoprecipitation (RIP) of [3H]glucosa—
mine-labeled respiratory syncytial virus(RSV) proteins with
monoclonal antibodies (MAbs): M, marker protein; lane 1,
RSV infected cell lysate; lane 2, RSV by control antibody
(antithymocyte antibody); lane 3, RSV by MAb A 3A10 1;
lane 4, uninfected HEp-2 cell lysate by MAb A 3A10 1;
lane 5, uninfected HEp-2 cell lysate.
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£ bl 15019k

1990 HE] 1998714 AStiehn o]elolsigdel Wit
S5 7] 3lole] m|FolE AAolA] miek AA X 7
Ud‘ﬂ 3 ZAAZ RSVE 91l 712 4008 9)Ilal(Table

, oI5 F wlolg|zrt wigdule]l W H3 F o] o]
H°E°l TR 24235 HEFE 3 34F 3] ukgokioll
ulz} RSV A o2 3198 A/1, A2, A/3, A4, A/5 1
A/62%, B o}y FE §U¥ B/l z18]a B2ES| 57t 7t
Sl tiTable 2). 34%°] whEd oA T+ 22 Wb %Y
= Holy WEES Aoy, Fehilzt wkgesle OEE 9
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Table 2. Immunofluorescent Staining Results for Respiratory Syncytial Virus Monoclonal Antibodies (MAbs) Reacted
with Isolates at the Seoul National University Children’s Hospital, 1990~ 1998

Reactivity with MAb in subgroup

Subgroup A Subgroup B

MADb Long A2 A/l A2 A/l3 Al4 A/5 Al6 CH18537 93-418 B/1 B2
A 1A4 2 + + + + + + + + + + + +
A 1B4 3 + + + + + + + + + + + +
A 1IBI12 1 + + + + + + + + + + + +
A 1E1 1 + + + + + + + + + + + +
A 1F12 1 + + + + + + + + + + + +
A 2E7 2 + + + + + + + + + + + +
B 1HI2 1 + + + + + + + + + + + +
B 2G1 1 + + + + + + + + + + + +
B 3A1 1 + + + + + + + + + + + +
B 4E11 1 + + + + + + + + + + + +
B 4Gl11 2 + + + + + + + + + + + +
B 4H2 3 + + + + + + + + + + + +
A 1A11 1 + + + + + + + + + + + +
B IF4 5 + + + + + + + + + + + +
B 4B8 1 + + + + + + + + + + + +
B 3HI12 3 - - + + — — + — + + + +
A 4C9 1 + + - - + - - - - - - -
B 1A5 1 - - - - - - - - + + + +
B 4D1 1 - - - - - - - - + + + +
A 2C7 2 + + + + + + + + + + + +
B 1F11 1 + + + + + + + + + + + +
B 2C10 2 + + + + + + + + + + + +
B 4C5 1 + + + + + + + + + + + +
B 4H5 3 + + + + + + + + + + + +
A 1A8 9 + + + + + + + — — — — —
A 2D5 5 + + + — + + + — — — - —
A 2E4 4 - + - - - - - - - - - -
B 3B10 6 - - - - - - - - + + + +
B 4D4 1 - - - - - - - - + + + +
A 3A10 1 + + + + + + + — — — — —
A 4C7 1 + + + + + + — + — — - —
A 4D7 1 + + + + + + — + — — - —
B 3F8 1 - - - - - - - + + + + +
B 3E9 2 - - - - - - - - - + + -




Table 3. Respiratory Syncytial Virus Subgroup A and B
Isolates at the Seoul National University Children’s
Hospital, 1990~ 1998

No.(%) of isolates

Epidemic Total No. of
year RSV-posmve Total No.  Subgroup Subgroup
samples examined A B

1990 ~91 58 44 23 (152) 21 (48
1991 ~92 53 37 37 (100) 0

1992 ~93 74 45 42(9) 3(7
1993 ~94 37 11 0 11 (100)
1994 ~95 63 43 32 (74) 11 ( 26)
1995 ~96 30 26 24 (92) 2( 8)
1996 ~97 24 20 13 ( 65) 7 (35
1997 ~98 61 41 29 (71) 12 ( 29)
Total 400 267 200 ( 75) 67 ( 25)

“Includes all the samples positive for RSV in nasal
aspirates either by immunofluorescent staining or culture
using HEp-2 cell monolayer.

Table 4. Subgroups and Antigenic Variants of RSV
Isolates at the Seoul National University Children’s
Hospital, 1990~ 1998

No. of isolates

Epidemic

Subgroup A
year Total

Subgroup B

A/l A2 A/3 A/4 A/5S A/J6 B/l BJ2

1990~91 36 21 1 0 O O O 4 10
1991~92 34 28 0 6 0 0 O 0 0
1992~93 31 27 1 2 0 0 O 1 0
1993~94 11 0 0 0 O O O 11 0
1994~95 42 30 0 0 2 0 O 4 6
1995~96 26 23 0 0 O 1 O 0 2
1996~97 21 12 1 0 0 0O 1 0 7
1997~98 41 28 0 1 0O 0O O 2 10
Total 242 169 3 9 2 1 1 22 35
91 CHI1853759] 7H4 w3y AASH 22 s Hol
© 9% Bj20]3dct

1990~19981d Eo} njid RSV S3fo] T2x|o] & 83
o] RSV £3llo] dawl ul, 1990/91, 1992/93, 1994/95,
1995/96, 1996/97, 1997/98W o= A of&o] FE o|F9 T,

1991/92 0= A ofdut Halwjolon] 1993/94d0= B o}
Y 2elslolkTable 3). 22 2 A7lo] A, B ofo]
SR 229 S 9w, Hek a7b G vlelel vt 2
2|¥]gicHTable 4, Figure 4). 8819 {38 A|7] & 7H| &
3y Al7]ellA A oFe] FelEa, 53] AUE Alle] F=
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RSV ule]g]z hulle]] o3l od4= RSV7L 23 HH°k°ﬂ
A A AR Sk %% AT il G4 oAt ol
RSV virion9] tjekAly}l EolAA Sog 1 olTto 013:]?
o] Qgert WAL Tl Ao wolls whulgle Z
S, gel A7 dEow Beke ZAsle] 6-9719] RSV
ko] Hxlo] glck

oju] g RSV thle 7712 & F, G, N, P, L, M,
M27} Qlar, o]& F 7+d AlES] FHol expressionE & T

He 4714, F, G, SHe} M2& <A k. Fel G 39

a2 9} 3| xWoﬂ 293 93-S g,

37l =A] 9kS(unglycosylated) F gl Exl2ke 63.5

kDao|m| —,EX]—%}: 60~70 kDa2] F glil& Hzjek 48 kDa?J
F1¥} EA}8F 20 kDa®l F2 subunito| disulfide bond2 ZAg}
=o] 9lom'? F,9] NH, terminal Fpol] H]&l] 54o] 7
st} Virion assembly Holl 7o A3 Wol|A] proteolytic
cleavageol] 2]#l disulfide-linked F1¥} F22 Atk F &
M AT oy welst A we] ol Bojsis 7
%93} protective antigeno|t}. F whalo]| gt wl-Z-2 8)x)
£ RSVel| 93 AIE g3 AAlshs Aoz Hawgi?.
% F ghiol] oigt ©HEE Al in vitrool|A] RSVE] F3}
o] WAL, ofe] AT HAA vh o} §3
oA zZ-go] 7pA 733 neutralizing epitopet= F THuHo] 48
kDa F1 subunito]] e}, o ~Egdgle}, 43zt u]Ze]
oje] A FollA] 30ydel] Ax] Hel®l RSV 2339 neutrali-
zation epitope’} 1671 & 877} HEE|o] lLo] Fkzh]o]
Foebuhe n)ad qbgs whuglo] dhelsigiet.

7 2 GJewl(G <) Q] protein moiety FAFERS 32.6
kDag Aod] nla) <Ak gelio g w3lE)9)-S(glycosy-
lation) wjt FA}Fo] 84~90 kDaZE carbohydrate content
7 Fs. F ofy WF RSVE HEp2 AEel 71944
e W G gl AHA YF = soluble Grboletar &}
L Gsel B ool Wik wiAeld BAHY. F chuzh

2A] G ghillel] gk HEE Aol diate] F3t dAZ
2 g} 20,

hul

Wunner £2"2 RSV envelope?] dissociation ¢35 73}
AAE vlole] XollA EAE 48 kDa®l 42 kDag] Wkl
B2}2k 28 kDa2] paramyxovirus®] Mghio]] sfjedsl= wlwl
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Figure 4. Temporal distribution of total, subgroup A, subgroup B and antigenic variants of RSV at the Seoul National
University Children’s Hospital 1990~98. A total of 400 RSV infections was identified and 185 subgroup A and 57 sub-
group B RSV isolates were further classified into antigenic variants by reactivity with monoclonal antibodies raised against

RSV subgroups A and B.
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Aol ol Ae WEEG?. HAZole 2 A9
Mk Qlel]l RSV 3H14do] AFs|9ir}. Anderson 570
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B OWU F chil 2 gi4fe] 50%71 dgt=lo] it opr|=
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A719}F Aol wheb A wlEs} 2o *?. w3k Ro-
chesterellA] T4 15Wd7K1975~1990) W& HIFo|wl
RSVE 743 AxP A o}do] 71%, B oFglo] 29%0|g)e
w, 37k #3Y Fdel IAE AT, ARle A ofdo] Ad)
HoRZ FAIRE A oFde] 83~100%)oE A7t o]w
FEe Hdrk e A o3 B ofye] F53 HlEE
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199811 £t 8319 RSV §3fo] glglom, 131 A oy
o] IAFYT, 631 A olo] Al L, UriA 13%
B of¥mt #4s|gich. vl Huntingtonolls] Hg® wloj
oJeb 1981RE] 1986174 5 3k A o¥7} B o}y
o] wid RelEigor), AxHe A ool 75.8%F XA
ST, s F 4d7e A ofde] SAlslled 1984~
19851 7| 7kellet B o}o] $Alsigietar gk u]E Boston
oAl Wl wloll ofspul”, 19811d3E] 1987744 A o}
o] 60%, B oFgo] 39%0lT, 61 F 31 A ofgo] ¢
AT, 24 F ool AT EEsiglon], 1L B of
o] fAlelolrkaL k. Tsutsumi 7o) LiollA 1980+
RE] 1987749 AAE thdo2 § ATl A ofd
o] 53.5%, B ofo] 45.1%0|9l3, A} &A% £ o2
Alelgh 5 5 317 B olyo] ARl 217k A o}
ol $Aleiiek. olsh o] e f3 AV|UAE A=
e Aol AR e f3 e He ¢ F AL
o]Z4& Hall 57 3 Hendry 5] Rashe gt o]}
o] Aol w} sl ofg el ol Aozt 97 Wi
ol Z+ AellA e F3fehe ool el whel 5 s

wAle] Aol T Folok & ool Xel7t SlE
ok wEbA WAl s S fEAE el debldE A
ol A4 738 Fol slet=lofof & Zlolet.
7k ol WellA = 3IAe] WlolE Hol IEE Alekel
Hhg Fdell wek A o} 6744, B ol 2744 44ld
o7 EREgon, B odellx geld U4l wWolE B
ol nlolei gkl VP27, F ZE|3 G whfo|¢le}. 7} o
Y AR Aol w73 He AHEE A2 f73
Al710ll 2~47}219] o] FAlel EelEgler, 4
A/l, B/l Z2la B2 39 ol AFHoR FeEick
o|Z1Z oledt vt o]l UAHQ delAgel Hold]
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ol FHACR EAlRI: A Al Sick # AT
717 Z 83 F 739 [ Al7lelA & Aflo] F-Allet
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e 44 B A (genetic stability)ell 791 = glort,
B oodFolA A HEE A sHEH o] wiitell Wt
S epitopeS R3] QlAeA Fshe dlel Aol S
ik

op2l RSV thule] epitopeo] B 7HQ1A|, in vitro 3}l
ol epitopeo] TholehA] el vt glom B ATl
AHg3E e g Ae3t epitoped] X5 W 7 figick
w3k 7t olddzke] kAol duht Apolrt v=A] At &
T7F Adek. 2 A BE 7S] WEE viral mRNAE
HE] RSV cDNA cloning, cloned RSV ¢cDNAS] 7] A4
A= sl A Mol (genetic variation)o] oA Fl
wl, ol Bl 7 ofgzel YA Holsh A A
xiol el BeAol el ke o Bk @i} s
olok & Zolek. HEak olelat wUAe] Aolh QI4H, of%t
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SElvtellA Eelsle RSV g4 ol & g
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Foll ozt I=EE A 15%T
93-4180]] thet ©HEE A 19F 5 F 34F HFE A9
7% <hiE immunoblotting¥} WA W A ow 9
solck 1990v 37 1998Wd7hA] FEld wlolels 242535
ket S 28 AR ] dg¥Fd sl vk o
= sl A, B oldeR Bfslar 7F ofd] WellAe] g
A4 WolE ik

A 1} 12ZF2 Ex1eF 41 kDa® nucleoprotein(VP41)3},
7EL TAE 27 kDa(VP27)9l M ek}, 10852 2R
70 kDa®] F ©h(VP70)3}, 18]3 5%2 Ea}eF 89 kDa9)
FHl(VGP89)Zt Hk-galgick. 1990w HE] 199813747 el
% RSV 28255 /i3t o AR 7H Wadd o
Aslo] A, B o}go g FFelar, 7 ofy uellAe] a4
Hol & Esgiel. nlolg| 2 7he] A9 wol= VP27,
VP703} VGP89 thilol 4] Bxsllck 9091 el A of
o olo] B ofgo] fefelglar, 92/931d, 94/951, 9596\,
96/97'A7} 97/98 o= A ofdo] dj¥-Folglom, 91/921d
o= A o}djute], 93/941delli= B ol¥ute] {efldich A,
B 7} o}y 9% whEE gA|eke] whg ol wiel 7zt
A1, A2, A3 Aj4, A5 B A/69] 659 AT BL,
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