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(57) Abstract: The present invention relates to a vaccine composition for
preventing and treating respiratory diseases induced by respiratory syncy-
tial virus (RSV), and a method for preparing same. More specifically, the
present invention relates to a procaryotic cell expression vector for prepar-
ing a vaccine for treating or preventing respiratory diseases induced by
RSV, the procaryotic cell expression vector comprising a nucleic acid se-
quence for coding a whole or a part of a peptide fragment having an amino
acid 120" to 230® from an N-terminal of RSV G protein; a procaryotic cell
transformant for preparing the vaccine for preventing and treating respira-
tory diseases induced by RSV, the procaryotic transformant being trans-
formed by the expression vector; a method for preparing a peptide fragment
of RSV G protein for the vaccine for preventing and treating respiratory
diseases induced by RSV, the method using the procaryotic transtormant; a
vaccine composition for preventing and treating respiratory diseases in-
duced by RSV, the vaccine composition comprising a whole or a part of
the peptide fragment having an amino acid 120" to 230" from the N-termi-
nal of the RSV G protein; and a method for preventing or treating respira-
tory diseases due to RSV infection, the method comprising a step for ad-
ministering the vaccine composition to a subject. The vaccine comprising
procaryotic cell expression RSV G protein fragment according to the
present invention induces very high blood serum IgG and respiratory mu-
cosa IgA from just two immunizations, and displays effective defense
against RSV replication without showing eosinophilic immunopathological
etfect due to the vaccine at the time of an RSV infection. Also, the present
invention has very high economic efficiency as the vaccine uses a protein
purified from bacteria, and resolves the problem of stability that can result

from a virus vaccine by using a puritied protein fragment as the vaccine having antigenicity, thereby making the present invention
advantageous considering that the main subjects of RSV vaccine immunization are newborn and infants. Also, the present inven-
tion shows sufficient immunity even from sublingual administration, which has superior stability, and therefore, has an effect of
increasing the stability of vaccine immunization.
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LI} Abgo] wl§- WS Bl o= St

S.57] A Al x| o} nl-o] /\(RSV)E H] - (non-segmented) RNAE 7|55 0. =
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=% v (Brown et al., J.Virol, 1:368-373, 1967), H}-©] 2] 2= RNA 2]£4] RNA
A RS FA ko] RSV Al el A E 54 & E33hvk(Yuet al, J. Virol.
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upo e 2 7 Al 3 9] Xﬂ 74 of #olet= AEFA T HZ -9 2 Sh(cytotoxic T
lymphocyte) ' kg5 Frdhe WA = ohe A glon, H o
=1 M2 41 A %H F(M2-1 2 M 2-2)0] #AAFe]| #ofs)= 02
LB} T (Collins et al., 1996, Proc. Natl. Acad. Sci. 93:81-85). £ H AU OS2 =F
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1996; J Virol et al., 72:2871-80, 1998; Openshaw, et al., Int Immunol 4:493-500, 1992;
Tebbey, et al., J Exp Med 188:1967-72, 1998).
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[36]

[37]

[38]

[39]
[40]

[41]

o

M ki

G

<

Ir %0,

(g o

=
> g
mr

=

=
o
ol
-0

RO % ofy
ofl gt foh

Mroa o ok ® oo T oX

H
SR =3,
oA &of, "’ 1" (tag) &, A F7Fe g G = SA44E Ve =
3k, EF A9l 22 ¢ 5k4 o 335 4 (Fluorescein), & &
(GFP) == #dd g d o 7o el = o J548 Lehsh
A 9= 9l aL, ¥ (Myce) Hl 21, = 9] Z1(Flag) Bl 21, 3] 2~ E] ¥l (Histidine) H] 1,
M(Leucine) Bl 7, IgG B 21 2 2= E ] E}H| © (Streptavidin) Hl 71 &
]MEJ(epltope) EH:LO] Sl ohq_ 4§j ‘L EH:L iﬂ)ﬂ]ﬂt A o]g_].le OE67H
1789] of ) i 4t XE7 F TRAI W, EA A o = oF 871 W A] 5071 &f ofm] 4k
& 7 =), 2 g ol A= 671 9) Bl = | B D1 E A& Skl
Wbk A, Hl oL G WA dTle) ¢ ke el EAE,
gk o W =G uid dyo cEd Yol FAI=E TR
9 4 glom uhgha @ WE - 1 1o] QX E R e wE )

re
g o [ O 24 o q

(L
(e}

>

oo rfL M
A=)

>

i

o

ﬂl

(A

_

E slite] FEl A, B g B
M Ao} ko] ] Z(RSV)ell o] 3] -
L A FAAZLA D A7)

7] 6321 ABA 2R Wty HE =
AA Ao} Blo] ] Z2RSV)oll o4 18¥ = TF7] Agt o B X 58
SV G & o] FE = v of #
Ely

(e}

=
=]
A

e IIO*Q
r}u:j*O
rzirziﬂ&otoi
OE’;U

oty ot

T

ol A, G ez vt & A7) iy X

A7 T oFato] 58 4 glrk, wka WE) S 454 Ko 129 5o)
A E A Z35}7] gk M 0 7 = -3 (Sambrook, J., et al., Molecular
Cloning, A Laboratory Manual(2%), Cold Spring Harbor Laboratory, 1. 74, 1989)9]]
7)1 A E o1 Ak Zhr i = ol 8} 7k47/0d Bl = 1) HA
ok

ol 8 E 2 ¥ | o] 4 Y (electroporation), %1 7]~

ofl of
RO

(electroinjection), PEG & 2]

g;}ﬁ]-x% =] a HHH H A X} Z“—(gene gun) =& ]% ]_1— HOLHJ E_o] k. A7

WE] 7} 18] ¥ = A A8 A S o o <] ol A v ksl §-83 gl A S
o Az, i 7he st iAo vl F2 L S5 Al el wheh A8 =
& 28] A Esko] o] & 4= vk, M kAT Al R o] A e Rl of o

A kel 2 gFaL s 212, vl A 9] pH R WA 7L G o] 2 ES 25

g slolof ghrf, i el M2 i WE 2 JAdehd o 3l S5 AEe
A A2 £k, DNAS] =) &) a1, k9] ¥l DNAS| T3 & &o]
o ST B AFEEHY A, o E Eo] dldlg] 7o}, SrE Ry, npal B 2,
SEREvtol A 2of 2 X 9] 8 stEo] AREE = Al w5 AR
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[42]

[43]
[44]

[45]

[46]

[47]

of o, npe A Sl A = tl gt o] AR = U

IPTGE AFE-38t] TS 12T 7 3L, == A Rk dujd o] o= & v gk Al
Z7A8 G 9}, Bk o A A 2 3FA 0 2 ALY ME| B = ] B A
ol R S o vk v ARl A, ARk A A A 89,
EYE-X 100)S AHEaAY B G404 ddo] o8] o R e fujd 5

2]
Atk AE = Il ol AREH A X Al v, SuA e, 7 A A 9]
A A oF 28 v e 52 A e
Al gl g 7)erol oA il A 715 3}t (Sambrook et al.,
Molecular Cloning: A laborarory Manual, 2nd Ed., Cold Spring Harbor Laboratory
Press, 1989; Deuscher, M., Guide to Protein Purification Methods Enzymology, Vol.
182. Academic Press. Inc., San Diego, CA, 1990). A7%9 &, YdiEg, Ao}
A, 74, ARy o] st A mvt R b, 315be AmnpE )y,

o 3 A 2ol A AbEE B

@] R0l A XY W R AN W WG WEF f1=ske] o] %]
oha) A SHs 52 e, o) el g W hg S FrEshs BA2 Mooy
ek,

A58 WAL 24 e, nkek A s e
FE = i = sk RSVl of 8] s = 2 F7] Ak oW 2 A58 92l
2RES AT

L g el A gof, mel g ol v, 2w o] FFo] 2 RSV gHA ol o & - E =
TH7] AR E oA e A AT B S E .

= oM o, A m gk, A o] F RSV AFdel] of 8 ofw] ke
Azl AT A A o5 HE BE 9E vt 571 AlA Ao
Hpol 2] 2(RSV) AFhell ol &l s = 25 7] Aok 713, A A7), e, A,
Z1A A, A7 A, HH A, A R BT A Sl E E R Y

g o] WAL A e HRE oF ot g

"oFslA o 2 5] & Tl g WA < 1 e G, Bk ul A, 59 A,
SHA B A, SH A, 8| A, BEA|, A H ST A, A A,
FEAAAA F& et AR FA B 3 5= 9l T A, A,
SIAREHER YAERA FARA S0 E T E Ady S, WEE



WO 2012/053856 PCT/KR2011/007882

g A : el : 1d
NE2gE & vEs =AM X o] E, TR A=A R o] E, ¥,
s 2EHolH ol E W G2 5 5 9]
[48] B, Wby o] MAl8 A B Z47) FAko] v ol whet AbA|, 2 Al A,

FA, ATA, 554, oA, ALY A Fe) 94

Apgako] 2A T S Qlek. AT ROl H AT HPAA = YA, FA

A, 44 Sol Eeu v, ol gk mFAAE /] AN FAF F3A

Aol st o Fo] RYA o & EA, AL,
d

A2 2 (sucrose) = #FE 9 2 (lactose), %

% A N GAARE QA DEAA, A, A HA 2
W, 58] L8 v 844, 79 sea o] 9]

A AZXAA Y EE U v A A, A B A ==
== 2] F(propylene glycol), Ee] ol €l <o) &, 22]H QA Z&
A 78, dE = o] E9F 2 FAL 7he gk ol 2H 2 Fo] AREE = v

[49]

[50] T OE FHEA, g2 A7) 9 2G5S oA Foske dAE
SZES= RSV el o ¢k S5 7] Ao ot W X 5 S A E gk

[51] A7) 2 EL] o] AR A 20 et ol g ojw gk kARl
HREE Foko] Fojd 4 Qlr) B gl A o, o, o uf gk A gk
W o= gkt Al o] EAE E]oh AlE g A A o=, v
o= g didol =2 Aol ot vrt Hl A i o] $-417 vk (olfactory
bulb) & F A FolEm o] FFABA R o] & = daL o] = Q1 AFHE
o= Qg F2pgo] MAYS 4= Qlrhi= - 7F = ek o] QAT o] of N
A8 Fof= o]k gl do] Bard vl glal @9l 7|1 e Ao gk A =
WIH OB ARE-E o] k7] ol QUAel o gk F-2H8- 2] §- 7] wl - wol ebd A
S| Al frel g G o] ). 2 kg o A o] &-of, "3} Fo](sublingual
administration)" &, &/ o] A4 e AL A aHE A7) A5t Fof
A ]S & Fol Aol Fo] HRE 9w shy, "8 7 %o (intranasal
administration)" ¥F, &4 AL o] =52 = HAA G 9E A7) Heko] Fof
A & W 4 (nasal cavity) 3F5-0ll %g38lo] H]HAH R FA7]= Fol B2E
ojujgtt}, kg o] MAl =L ok o] e N oo o R
Fold 4= 9l oy o] A gy = A& of ), iy o] WMA] A &2 A3}
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[58]

[59]
[60]

[61]

A3 A (Biodegradable) 2. o] 9t}

o gl e gof "t
el

glon], o] A, HaANY DT, FHEDA
%ol A VhELHE vhe} 22 T Al wmA AR gUER TAY TEE
Zrev

Bk o] LA 2ol A Al ool A RSV G ¥ A @A & 3 8} E = ) 4o
3] €] ¢l pET-21d(+)-RSV GefE A 2Fako (I 1) o) 4ol & 2
G 9@ THRSV-GehH) S

WS 8wl A} <17 kDa H7) 9 3 E RSV 2l
sk 4 11, o] E FEHo|R ARMEIYYE T 2 TEE AAT

Houbol ul2 A L3 o] o vhely G wi A wH o] RSVl
&) -ty = 257 A3l o) W x| 7o v X = g5 Ay B ok}
u}-§- 2o o3k Ay RSV G g4

R4 =
£ 20 g T, 5L 99 574491 CT(Cholera toxingh £3t810] 418} 5

HASHAE LT84 &= RSVG B TS g o= A3 Fo] =

gk 4o = RSV G Wil H Ko

H| 7 F-of 3ol E} I (saliva)©l|
A &= RSV G @1 Eo] 2 Q] 1] [gA (Immunoglobulin A)2] AL E S
A RSV G @A A g T H CTE A FHA R Fof st 79

o

AAE G aW A whd o] e} Bev= n) 4k ool ek 3 1pG 2 A IgA
WS Fran, 53 WS AE Ea8lA] ok -l ek sl ar

G o2 A i3S FES gkt o] 9f Ha o], B iy aE
F7H o2 G @i gy o] Al Wol A A e =8 A4S THH S
gelskglon, G @ wiH of 470 9] A] 2= €] Q] &7](Cys-173, Cys-176, Cys-182

0] Gef(GefACysd)t= F344] 24 o]

o M
ify
s
R

2 Cys-186)7} &l o2 x|t
= ]

A3 PR A2 BQN5ke] 7] F8h4 BA o] 4] 471e] A zElel 7o
7191 291 Shelatgl ), wheb A, by o] QA G gl A Y] W
A ol A7k A F A A4S wol ), T wheh A 02 W] e
FEG 5 9SS Helstolv).

e, S W] g o] o] B4 kol v] gake] b9l 3 kol -
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[63]

[64]

[65]

[66]
[67]
[68]

=S ¥ RSV G &
g WA ZA] LS 23] Mgk B2 el g, o] oY
Ao SE o], RSV (live RSV) A1 3 5 354 Fert /- =2

49 F-of &= #| A ol A mlo] | 27t A o] A=A e dEE) )
53], RSV G i vt 23k w)a] 2 =2 F U}
A RSV A&} ot 7 o] FAfgh ol e e d

T RSV G B o Fof7F G el
AuHow # sATFE Fid ]
Sy o e x 20 02 584 84 A] 7] RSV(FI-RSV)= H o sl
AHEE 45 FRSVE AN 71349 Fol] # 9 AAMEES Ll sl G
A A gk 1H o] -4 of I] 2 3 (immunodominant epitope, 183-195) I E] =2
Ab=38}o] & §- IFN-y (interferon-gamma) A4k o] -5 ol A3 RSV G &9 2
9 S Aol ARE T8l Hese A =0l A= A 9 IFN-y ko] HolA|
e trh(wl o] A A CD4 T Ml 3E F 9 2.0% 1. 12, A RSVE W1 53
ol = #H o] AA CD4 T A3 5 3% o] 42 CD4 T Al & WH-E-S YRl A uh(=
6). "4 RSV, FI-RSV, B2= RSV G ¥4 @] 0 &2 742} A A 7] B & 35
$-of| RSVE 7FA AR 9 7] A A 5| 32 M| 4 A ol| 323 T4 (eosinophil) 7] +E
CDllcSiglec-F+ £ 9 2.2 54331 = W], FI-RSVE W & 8} 3 ol A = <]
YA 5718k CD11cSiglec-F+ St & <= AW Wb (527, 7 4] BAL A 32 2]
~45%), RSV-G & d @31 & A8} Fof 22 1 51 ol A= A
BAL(7]#X] ¥ 3£ 4|4 9 Bronchoalveolar lavage) Al 320l 4| 1% 7| TFO 2
A7 BEEHATHE 7). o] 312 A RSVE A9 §HglS w9} v] 5=k H =3
upehA], el T o] RSV G E A TS Aol Fo] 2 AR gk A ol = s A4k
SO = Qg o] el o] 719 doj b &5S & AATHE 7). whebA,
41 ¢1 v 9 ¥ 2] (immunopatholgy) &3-S AU 0. 7] 4|
&L, RSV WAl =0 kel goto] A =70 gk o] Fof = w2 Ql

HE PSS S S gl v Bl el o 5 gk

RSV 97} 242 £ 8] 2ohi A, 20 ug] A
=L
il

¢

s
iz
o,
flo
fol
2
-
of\
kS
i
rlo
[\
Wi

o3}, B hg & A A o & Eto] Wk A Ek A A et e, o] &
A o] = Bk o o] A 2 o2 A aly] 93 Ao Bk o] W97} o]k
A el o8 Al EhE = AL ot

A Al ¢ 1: RSV &8 $1]

RSV A2 5+ 3% A& &4 SH(heat-inactivated) A~ El| o} & % (fetal calf Serum;
FCS), 2 mM & FEF{, 20 mM 2-[4-(2-3] = 2 A of &)- 1-37] o] 2} A] [ o] gk = 2F
(HEPES) 2 1] 4= o} 1] =4to] 71 DMEM H)| A] (Dulbecco's Modified Eagle
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[69]
[70]

[71]

Medium; Life Technologies, Gaithersburg, MD) = HEp-2 A| 3 (ATCC, Manassas,
VAl A vl 3l A, -4 4 o = eF 70% 71 =5 Al (confluency) ] HEp-2
Al sEol] 814 ¥ RSV A2 vlo] 2] 25 MOI=0.012] W1 7+ A] 7] 3L nlo] &

Aol o] 3l Al 3 A & 7} (Cytopathic effect) 7} 713 Bo] L el = 72~96 A 7F
S-ofl mj gt A EZE 3]k lvt. vy S A5 0= A XS LT 5
BT NS Fol 21 A4 & T vhol ¥ 2FE A A 7] AL A g %

DMEM Hl| %] of] S ErA] A 252 2 23}9] T},

AA e 2:RSVG 2 A G & LH 3
A A

RSV G @9 (RSV A2 strain) @] o} >=4F Al H 131~2309] 333} DNA 34t
AEE 7P AR BT & F= 02 YA A 2] 333 (mer) D o] 7]

U 2B = DNAE A Al <H(H D& 5)3F 3 T (Bioneer Corp., Daejeon,
Korea). ©] DNAE 58 ©. 2 0] 83} 5': GGG CCC GAA TTC CCG TCA AGA
CCA AAA ACA CAA CA (A€ 5 7), 3 GGG CCC AAG CTT GGG CTT GGT
GGT GGG TAC TTC (A9 % 8) 32 g}o| ™ & PCR= 53l 5% A 71 $-EcoR I 3%
Hind III (New England Biolabs, Beverly, MA) A| ¢t & A~ = A gk 9 72
A gl g A 2 Ak pET21d vector (Novagen, Madison, WI)oll 4% 81t} (&2 1).
T3k, 47 2] Al Z2=E] 21 Z7](Cys-173, Cys-176, Cys-182, Cys-186) 7} &rebd o &2
x| 2hE =<1 W o] DNAE &1 W o] iZelo]H & A}-8-3}¢] mega-PCR W1 9]

o) &}0] Ay 2+akl T}, A1 2 pET-21d(+)-RSV G2 U] 43 (E. coli) BL21(DE3)
(Novagen)©ll - <-¢|| 0.5M IPTG (Isopropyl 3-D-1-thiogalactopyranoside, Takara,
Shiga, Japan) = A k] S G5k vl YAl e 2 H]—Eﬂ o} A EE A%

25 (20mM Tris, 0.5M NaCl, pH 8.0)0ll & EF3}o] x &3 -4 813t} 834 2
&4 vl 240,000 x g ol A 20%-7F 4 By 0}04 —mﬂ 319131, 5y st
d5 NS F7F Al AHESE v T E RSV G & @%(Gcf) HEd o]
Gef(GefACys4)T HisTrap Z 71 (GE healthcare)= AF-83}o] Ni-NTA
s} A 2ol ¥ 18] 9] (affinity chromatography; Peptron, Daejeon, Korea) ''H .2
QA8 TE 20mM o] P thES el A NS 7 L Al H gk
29 d g g 8% 45 H(500mM ©] 7 tFE, 20mM Tris, 0.5 NaCl, pH
7.4H0 2 53T %Q il 2l BL81-5- PBS(GE healthcare) 9} ¥ & A 71 5
Superdex-75 A & AF8-3)o] 2712 A A 8} 3t} U] 55 4 (Endotoxin) & A| A 3}7]
$]3le] A A Sk RSV G @9 2l of] E ] & (Triton) X-1147} 1% 7} ¥ == Wil
3l Al B8 (vortexing) S $F 5, 4°Coll A S5 F1H A 3047 vl FaF 3T
U} 37°C 9 E] vl Zx(water bath) o] A 20571 vl 2 8} a1, 14,000 rpmeol| A 533+
HAEY & ot & Syt v A& A= FEE &AL 9
TS 5H WHEES a1, v §-2-52 Al 2] S SM-2 H] =(Bio-Rad, Hercules, CA)
10018 S ¢ 7 H ol Y31 241 7F 5 ¢F 28 o] ] (rotator) ol A w43} T} 14,000

rr

B3 A e A, T o

2
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[72]

[73]

[74]
[75]
[76]

[77]
[78]
[79]

rpmol| A 537+ 14 58 & 81 3L, 4S5 S Spin-X(Corning Costar, Lowell,
MA)ZE o] &3} o &} v, v A& 84 U] 554 A] € (limulus amebocyte lysate,
LAL) ¢] Al ©] 7] E(Lonza, Switzerland)Z ©|-&3}o] W54 5 SA 3T
54 FF2 5EU/mg Huk A AT
o2 52 = Bio-Rad @ 2l o] A o] (Bio-Rad Laboratories)®l| 2] &l
At 14 -2 HEH, Amicon® ultra (Millipore, Bedford, MA)E 714 <1
9Jal A& sheith, 44l v A& 156 SDS-PAGES & ¥, ZL}A
ol E E-5 (Coomassie Brilliant Blue) ¢ 241 © &2 3}013} 3] T/} Gef WAl 2]
RSV-50] 4 ¢4 o & 284 (US Biological) & HRP-ZA 3} &% 4 Ig
Zymed Laboratories, San Francisco, CA)& AF-&-3k 9| 2~ B g o=
sholeh, A E T £ ARG 2747 S0Col A 8]0 2 1 ek,
71 AT}, ~17KDa 7] 9] el RSV G @ T (Geh) S e =
Ao, o] Z o = gt (E. coli)ol| A 2] RSV G T w3 o k] A =9

A S & AT 2).

fr oo o

dob ook iy [mooff v
fO 24 R opl N oX

ol o~

A A 4o 3 : Y 3H(Immunization)$+ RSV 7+

RSV G @il o vhid o &2 -4 5l WAl wro] HAstE S | A ol A
el Hol A HANEEE A o -5 eolr 7] 935te], 65 WA 8574
27 BALB/C A 5| (Charles River Laboratories Inc.Yokohama, Japan)©l| 20ug9]
AAE GENd GH-& 2-2 0D A E 144 A)), A S (sublingual, s.1.) 5=
) 2 intranasal. ) % 7 5914 %1 s} (mmunization) 4 2T, 415} 141 512
918), 47 2 7 EP) (ketarmine) ©. 5 =4 FAk3ko] 143 A]7] 31 15409] RSV G
G dH S A3 Y E el U o2 Fol 3l A (0] 8F RSV-Gefet
gy g}, = WS A <l Z8l el 541 (CT; Cholera toxin) 2ug< & 313}¢]
Folal ). v 7 W shE 9l A =, AF F oo A EF 2h(isoflurane) O =
A A7) 3L P2 S ol 50409] WAl = PBSE Folst Al &5
3}-0] =5 Al-o] = (aluminum hydroxide)(Sigma-Aldrich, Seoul, Korea) & 3Z ¢} 3SF
X =29 (Formalin) & 2 &2 3} A] 71 FI-RSV(formalin-inactivated RSV)(1x103
pfuin 50.0)E 7}3 € AAF o] Ity 29 (foot pad)E &3l FFo] 313l th. YA
) Z -0 24, A RSV(Ix105 pfu)E 1) 740 & o3kl o}, vxa W o 3} 3- 3
W A] 45 F-of] A FH o Al 1] 7 .2 1x100 == 2x10°PFU 2] A RSV A2=
el shelv.

AA A 4:1gG FEEH ZH

Al A of 39] Wb O 2 Z}7) A 5l A F o] QFe} -2 (retroorbital plexus) ol A]
3l g5l 2 2] v] A ﬂ(heparimzed capillary tube)S 53 & NS A F 3o 214
FH & 3 dAHS Yo, RSVG @il o] Eo] 4 L]'6]—RSVIgGod7}E
ELISA(enzyme-linked immunosorbent assay)E 53l &213}% ). 96-4 ZH O EE
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[80]

[81]

[82]
[83]
[84]

[85]

[86]

BSell 841 ¥l 2 X 103 PFUS] A4 A ¥ RSV A2 vlo] e~ =2 4w 10040 8 2 3}k
FE 3 A1, 2% BSA 2 0.05% Tween 202 X 83} PBS=®

527 (blocking) 3t} =1 F-, ] = BAL 295 9142 9] 824 o
H7V8kar, 241 ZF vl sl S v}, tha- S 2, PBST(Phosphate Buffered Saline Tween
20) 0.05% = 511 Fel o] EE Al H ko] £ 5 o2 122 HRP
(horseradish-peroxidase) & % A1 71 E7] &l 9] g-v}-5-2 22F g4A) <1
(HRP-conjugated affinity-purified rabbit anti-mouse antibody) IgG(Zymed
Laboratories, San Francisco, CA)E 1A 7F &9t B}, 21 5§ 3 A& 3=
3,3',5,5"- Bl E g} & Wl 2] © (tetramethylbenzidine) ©. 2 ¥FA) A] 7] 31, 1M H,PO, =
HEAl-S- W2 5 450 nmoll A &3 =5 =4 3} 9 Y (Thermo ELISA plate reader)(=

A7)} bo], W &2 25 F-of] ELISAZ ©o]-&3}o] G-5o] 4 1gG9] # I
HAEE ZAek A3 RSV G @A T (RSV-Gef) A 317,
RSV-Gcf/CT(Cholera toxin) A 815, Wl H-S- 53k FILRSV ] -S| Fo,
RSV-Gef B %], RSV-Gef/CT H] 4 Fol 2 E38) WA stsr o 2+72+e] 4%,

T2 wH(PBS)H Hlalsko] B A Ao A 1gG +27) Bol 5= 3ls & <
Ao, EHALE AASAACHE DA &2 RSV-Gef @5 AohFof ot E=
H] o kol A L2 - o] Frof ol o] &l RSV G 50] 4] IgG @A HH-g-o] A ¥ &

geled = AATHE 3).
A, 2 3ol w2 RSV G W vl WAl E-& H3lFo] He
H 4ol of 9] 38)] IgG WHa-& & FEsthes AS < 5 Sl

AN d 5. IgA FEET EH
Aol &2 8k= 1] (secretory) IgA = <571 A ¥H2 Eal A48k 95
HA ol 3l o ak= AHA H A 7] 2 2
212 mlol g 2 Hol Al WH| A IgA & Tx7] AN 4
ojoF ghrt. RSV G Wil il M Al A o] [gA WHg-2 %
AFSE7] A o g 22 AR S S8 E)
Ao 39 B 02 RSVE HHAZ] 5-5U -] AFE vfHE
3| A Al 71 B~ 7] F(trachea)= A7 3)o] 1 =
#H 2} 7] A = 0.8 ml PBSE 33] Al & &%
lavagefluid; BAL)Yl| 3Z3He A &S ¢
1] A (secretory) IgA & 71E 7] 9} 2Fo] ELISA B S 2 =431 Sl vH(I= 4).
}719} 72Fo] ELISAE o] &3] 5o]4 IgAd] 2 A& 543 A3, RSVG
N2 G (RSV-Gef) A 3F5F¢], RSV-Gef/CT(Cholera toxin) A 8}5-¢, Aol &S
FI-RSV 2| T+ 1] F-0o], RSV-Gef B 7 5¢], RSV-Gef/CT H| 5] 2 53
shgk ot 2bzbo] A9, vl 2 H(PBS)H Hl sk B 557 ol A IgA
7FEo)l H= AS & 5 AN, RSV-Gef @5 A Foj - =

o 2

H‘j ¥ E OE
o

o

Jdo rE o 7
oy _IR rsL' =
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[87]
[88]

[89]
[90]

[91]

[92]
[93]
[94]

[95]

H] - Fo ol A I 1] IgA HE-g-o] #A2E QU (= 4).
webA, RSV G @i 2 @i WAl A o] 38 A
= 0 oo o8] EnA] IgA WS & et SlS 4 S Q)

AAd 6: AF Az e RSV 971 54

Fried AgNkgo ol 5 S ol ] 9 el Helshd A
35718 B RSVA2ES5X 106 PFUE 7F A &S Ay
40 3 AFF vtHAIA 591 F- H 224 S oo ¥ o] =l %] (Eagle's
modified essential medium)ol] © T}, 0] 3 F2]-& ~E Ao ol Tl A E
Ffl o 2 wE51 70 um Al 3E 2~ E 2| o] U(BD Labware, Franklin Lakes, NJ)©l|
At &5 A= BobA FEhA w4 W (plaque assay)& 58 RSV 971
=438 5).

LA HE2a A l%l Z Ao M= Aolgli= RSV ik | Wb RSV G
Gz 9GS Al E R B 0 g 22 W5 ek atol A= RSV A 7}
o] A =] of njo] ] 27} 7H A 2 A] ekt 5). FLRSVY A RSV A2
AN 7] ¥ RSVE A8 1 E 8 Lol = A3 o ga9E 1.9 O FI-RSV
o] 73 5ol = Bﬂ?ﬂd A 7h 4 B A S e AT o] Bl gk A = sk

EIRAZS el s Al o] skt RSV 2ol o &

o

AA e 7:GENE 5ol T A XS i3 54

AstFofol] AF-&gE RSV G @A v £ ¢hel % -E4-A| ¢ CD4 T-cell

o] 3] BT 5 7FA] AL 9} 7] rqhoﬂ el RSV G oA @ Foq7) G e A
50124 CDAT Al 25 FF5E8kaL o] 3 SAb 55 i sh=A] opdA]
ZAFSFA T RSV-Gef 4= FI-RSV 2 A9 sld AFHES 457 T RSVE
191 A]7] 30 49) ol H o] A A EES Belallo] G WA LB A
14 o] -4 o] 1] E 3 (immunodominant epitope, 183-195) ¥ E] =22 A3} 0] & -
IFN-y A4t o] -5 ¢l A5 kol g,

HAAZE Fab7] A e vha3 2ok A3 459 414 10 U/ml

&) 9} (Sigma-Aldrich, St. Louis, MO)< ¢F--%F 5ml PBSE 25- 7| 0] #| v}& 9]
FA 2 Fd] @ oAA P (perfusion) 3T}, 1] AL H 2 A &8k 10%
FBS(HyClone, Logan, UT) & 3£ 3$}$F RPMI vl #| 22¥ 2 = 21(RPMI Medium steel
screen)©ll Zro} WA M| 3L H-- 9l (single cell suspension) &= WHE 31 70um Al 32
o] 3} A (cell strainer; BD Labware, Franklin Lakes, NJ)ol| 4 2] WSt} o] 3~ Al 3E
A4 7 E S8l -] 8ko] v 3L PBS/3% FBS/0.09% NaN; ¢k Aol A 214
& 3421 2~ 7} %1 3+ (fluorochrome-conjugated) &A1 2 1 A1 8} A v}, A& A
anti-CD3e (clone145-2C11), anti-CD4 (cloneRM4-5), anti-CD11b (clone M1/70),
anti-CD11c (HL3), anti-CD14 (rmC5-3), anti-CD44 (clone IM7), anti-CD80 (clone

NIE: e

=
=
sk
L
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[96]

[97]

[98]
[99]
[100]

[101]

[102]
[103]

16-10A1), 2 anti-Siglec F (clone E50-2440)=. X §}#)| = BD PharMingen (San
Diego, CA)oll A 7=} 3t} G Ao] 1 3 A &S PBS/2% (wt/vol)
ul-2} 3 5 o) 8} o] = (paraformaldehyde) 2. 317 A] 7] 31, FACSCalibur™-rAl| 32
2171 (flow cytometer; BD Biosciences, San Diego, CA)E 53l 2819

IFN-y2 -] sl A E2 24817 a4 A E) 948 sl
U2k 2} 2 X 106 9] HAEZ S v Hol 23l 10 yM G & A W 94
of 3] ¥ 32 N E] = (WAICKRIPNKKPG)E 4 31 5A] 7F &<k 37°C 5% CO,

ol Fw o] el ol A m 3} th. Hel]l el A (Brefeldin A; Sigma-Aldrich) 5xg/ml-2S-
S vl A FQE oo TFN-yo] AlZ ol 54| ¥ =5 3FQlth 1] ol
MEFAL] vAE A2, MA, LG AIZ] F-0.5% AFEW (Sigma-Aldrich, Seoul,
Korea)©] 7} FACS ¢5 9 2 5 A %1 5, IFN-y(clone XMG1.2) &7 2
AAE AT}, =8 A EEL A Q) A 7] 21, Y] o] B} = CELLQuest™A 3 E ¢ o] (BD
Biosciences)= & 3l <=5 8} a1, CELLQuest™ 2} WinMDI ] #12.9 432 E 9] o] (The
Scripps Research Institute, La Jolla, CA)E 5 3l 2351 6).

T A E 6t o] G dWAE-5o] 4 CD4 T M E 9] WH&-2 Al U] IFN-y
DS Fo HS W RSV G @A T & o] &3t Hal Fo] FEE FI
A stek AFEol A= 7 o] WolA] Gtvk(H o] A CD4AT A3 & 2f 1.4%).
WA o] Gef/CT 2 A RSVE A shgl el A += #) ¢] 24| CD4 T A3 5 2.5
WA 3% ©]°42] CD4 T A3 9h-g-& YER AT

W o
H o

A Al o 8 : EAFT(eosinophil) = &7

FI-RSV = " 84|71 AF o] Qloj A o] 5-¢] RSV ZH ol & & 5.57] 9]
3 4H 15 (eosinophilia) &7 2k &F& 3 AR o]}, A A 2 RSV G T4
A 3150 ™87 o] 244 H < 2] (immunopathology) 491 A4 SUlE5<
Ao 7] =A] o F-2 £ALSLY] Yool W aka| 7l *gH Z 35 59| RSVE
AAAZ 559 F-o] AFHE vHE T3 A F- 7] F(trachea)yS 7l 5}
Iml A7) o] A4 H FHE A}t #H e 713 ]E 0.8 ml PBS= 33]
A A 3T 71 A | 3 A2 Nel] 25 AL ES YA 2 BE 5 CD45R,
CDl1c, Siglec-Fol| tf g+ & 333} % A
CD45R+CD11c-Siglec-F+ E?ﬂﬁé 9] &2k (eosinophil) 75 =4 A (=

1 A, of o 2 FI-RSVE W 9818k hol| A = moll A 5713k 24t
T ANE HHH(E 7, A CD45R+ BAL A 3E2] ~45%), RSV G T3 ThH ©
H A3}l Tof| A= A A BAL A 3ol A ¢ 2% v Rto] A2 25 QT
21 A RSVE A} S v o v]52gk Aot} whebA, RSV G Wil A
MAle] Aol 4= W st SA SOl = ol ek # o] WS 7o d o)

okit} g1 B 2= 9
=R A

)
o

|

AA A 9: A2 Gefd T34 24
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[104]
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[106]

[107]

[108]

[109]

W] 44 §10)% Gee] A5 A o] FAR AN WS Ao
QFsko], CX3C RE| & 7FA 3L = Gefo] Al W 314 7 Al (chemotaxis
assay)# E5t0], 44 8 Gef7} F814 242 bl er] o) 3 2ol
oA, 470 o] Alz=EQle] ehehd o 2 A 2k & A W o] Gef(GefACysd) &
AHg 3 e,

Fobd € sun Y 51719] 24-9 2 A FA H EA D Y Feflol E
(24-well tissue-culture-treated transwell insert plate, Costar, Corning, NY)E
o] &3to] &4 33Ut} 1% BSAE X 53 DMEM Ml A ol A 1019 Gef B
GcfACys4 S a5 Aol ] 7138}% AL, & 5x105 THP-1 A X2 5 S| o] E Q] 4
Aulol H7FskAt). Fel o] B2 37°Coll A 447 &t i Fatar, ob 5 A =
053k A& 4= 3}e] &8}l = 12 (blind manner) & & 72 E 3%t} 31 9]
dds AAsko] ks HE T

THP-1 A 329 ¥ FA], oF A& Gef & 10% FBS(¥AJ t&=7) 9] 74 F-ofl +=

obiz Al 3ES] A E 2H2E 2.5 WA 3nf 57kl o, = AW o] Gef o)

ol = oF8 & Gefoll Bl ako] AA 3] AAad ok 248 Yehdiglt
Gete] A 2:891 27)50] Gef-vl ) 8P4 2ol B 2 92 oAl shiz

R
Ol

O

R
&)
@)

-

7

o]

W, O o O

2>
=3
w02, HA FAAZE 3= Gef T552] Fofo loj A, A F8A S

kel sl 7] $3ko], Gef @2 AW Fo 7F WA 2 E aj i 9] A o

YA 7] =4 g1kt & 89 Bell YEl HEe} o], Gefol B4 ol &=
# 2 2] CD11chCD80%, CD11b%CD14+, and CD3+ Al 2] 2§25 & 4] 5} A
AT S, & ¢ o] GefACysd+ 18 X gk otr),
H}X] uLoi zﬂzgst GCfQ] z,,g-;}/\g gkA] o] thd ;ﬂxﬂﬂ OiL Gef ?_}%
12 W eARkg-o] friool] o ghA| of 75 G2lst7] §ako], nj 4 Fol 9
o2 AHE oFA Y Gef L= B W] GefACys42 A 8] 7] a1, &HA)
& RIS T & 90 YpER B} Zo], Ho] X Q] d Y A WhE-2
0] GefACysd 2] ol A= &4 & H o) 28 o 2 AZE .
A= Al 2= ¢l ?&71—2—4 Gefo] 314 &d o = Qlsko] o S
Al BFoll I 352 Gefo] WA o] FA1E = &= o v gk},

off & 1 s
N ]
>

o

-lUi O it (E o
r; ® fo [o

2 W org 010 u:E
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R 35

N
>,
>
)
[0
> =
jus]
=
<
k)
l
o)
w
=
C)
1::
>i
1o

i)
lo,

[7d -3} 2] A1grel] o)A, A7) FE = i o] AE7FRSV G @Y
N-Zet o 2 BB 131HA] ofv| w2k W #] 230 A o 1] w2k

[7d -3} 3] A 1ol olo A, 7] FE = o] AE7F RSV G T A 2
N-Zetho 23 E 173, 17600 5], 182H 5 2 186 4
ofn| =Akell Al Z=E| Q1 X7 E TSl A1 AW,

[7d 78 4] Argel lojA], 7] FEI = o] AR e AR AAAHE 3
=49 opn| A M S 7HA = 2] e .

778 5] Al1gkol] Qoj A, 7] Ak M d o] AT 5 = 69] At
AMEE 7HA = 2191 T v e,

[ 73} 6] A1kl Qlol A, 7] e 7wl B 1 E 519 8k 34
ME E AT ES Fo R E5HekE 2191 e W g

[T 7] A1l ol A, = 19 MAA LR FA == FHHE.

[ 73} 8] Al1gke] W W E o of s FAHEE, TF7] AA X o}
vlhol & 2~(RSV)oll o8 Frate = 3&7] Ak ot L X g8 WAl
A& QA L A FHA.

[ 73} 9] xﬂs*au HIMA 2 P A A A E v Fob= bl 2 37
FAHSA =R el FE =F 2] AA S dAE
Z3bele S57] A R of vlo] g 2~ (RSV)ell o &) k& =
FTF7] AF o 2 58 WAE RSV G @A o] FE =
i o] A 2.

[ 3 10] A9gtell 9loj A, A7) A8NAE7F v g9l Aol W,

[ "3 11] T57] AA Ao} vlo] #] Z~(RSV) G W A o] N- et © = K]
120 A o} 1] =2k W %] 230 A o} ] 2 4k-S E 3E = FE =
WA o] HF e AN-F E3ek= RSVl ) il E = S5
Aot U X Bg A 2A]E

[T 12] A1l 9ol A, 47] FE = dH S Aol HhH o 2 A2y =
ARl A&

[ 13] A11gtel] 9ol A, 7] WAl 2 B2 s Fo] B 0 Fofd
Aekgk Al A 2AE

[T 14] A11gte] 9ol A, 7] WAl 252 1F o] e WS AAE
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A -8 A (Biodegradable) 2 2ol #1901 A &
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 7]
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[Fig. 8]
350

>

300

- NN
an O O
o O O

Migrated cells
3

(% of control)

19y
L}

60

50+

40-

30+

% of gated BAL cells

¥

I 1

8/9

PCT/KR2011/007882

P<0.05

I i l i ' 5

media

CD11chi
cD80*

10% FBS  Gcf  GefACys4

B Gcf
B GcfACys4

CD11bN
CD14*

CD3+



9/9
WO 2012/053856 PCT/KR2011/007882

[Fig. 9]
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