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Background and Objectives

Polyinosinic-polycytidylic acid (Poly I:C) is structurally sim-

ilar to double-stranded RNA, and is known to induce various inflammatory mediators and to
cause inflammatory reactions in airway epithelial cells. However, the effect of Poly I:C on secre-
tion of mucins in human airway epithelial cells has been very rarely reported. In this study, the
effect and brief signaling pathway of Poly I:C on the expression of mucin genes were investigat-
ed in human airway epithelial cells.

Materials and Method

In mucin-producing human NCI-H292 airway epithelial cells and

the primary cultures of normal human nasal epithelial cells, the effect and signaling pathway
of Poly I:C on expression of mucin genes were investigated using reverse transcriptase-poly-
merase chain reaction, real-time PCR, enzyme immunoassay, and immunoblot analysis with
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specific inhibitors and small interfering RNA (siRNA) for mitogen-activated protein kinase

Poly I:C induced the MUCS5B expression, and activated the phosphorylation of
ERK1/2 and p38 MAPK. U0126 (ERK1/2 MAPK inhibitor) and SB203580 (p38 MAPK inhibi-
tor) inhibited the Poly I:C-induced MUCS5B expression. In addition, the knockdown of ERK2 and
p38 MAPK by siRNA significantly blocked the Poly I:C-induced MUC5B mRNA expression.

Poly I:C induces the MUC5B expression via ERK2 and p38 MAPK signaling
pathways in human airway epithelial cells. Therefore, Poly I:C may play a role in the regulation
of mucus hypersecretion through MAPK signaling pathways in the human airway epithelial cells.
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MUC5B, MUC8=2 &&{A Qlth. o] ol &1 Hax(se-
cretory mucin)@l MUCSACS} MUC5B] 8-} ¥h&of of
3 A7) JollA Bt A7) o] Rofx|aL kY

Polyinosinic—polycytidylic acid(Poly L:C)&= Q540 &
SHAE o]F 29 ribonucleotide FIANZA LR o=
double-stranded RNA%} -3-AF51 toll-like receptor 3(TLR3)
I} Agksto] Al vpolgiaAd 7H whgof Pofdich” ®
2k Poly I:Ci= 234 HellA] interferon®] A/d& sdto] ==
AN ZE SRS =H A2 HAAAE FRIA
7|m, 71 gtof| tiAlA| 2o} Al T b5 EASAIAA &
ZHESol| IARha R aEo] ok ey g5RkSl
O3t 71 =N JpEH] Il A Poly LC7F HAF-AAF &
of ojE ok u|X|=Aof gt A= HaE vt o A
= Agolt). wheba 257] AuA| el A Poly LC7F HH
Axpe] W Zof ohul Ao ojw gt kS mlA| =]t
ojugt HEE Foto] HARHAL LHo] El=A] Yol izt
2 AGE Aldsteith

Ae 2 b
A 2

Poly I:CE= Sigma(St. Louis, MO, USA)°|lA MUC5AC
(MS-145-P1) ¥*} 3}4|= Neomarker(Fermont, CA, USA)
of| A, MUCS5B(SC-23024) 2=} 34| 2} anti-rabbit or anti—
mouse horseradish peroxidase(HRP)-conjugated ©]2} 344,
MUCS5AC anti-rabbit or anti-mouse HRP—-conjugated ©|x}
A+ Santa Cruz Biotechnology(Santa Cruz, CA, USA)9]|
A, AANA| 2 AHE-E SB203580- BioM(Plymouth Meeting,
PA, USA)°ll4 U01262 Calbiochem(San Diego, CA, USA)
of| A 3Tt

A Bjo 2 F%]

At o) Aol AbajoF ¢F A3 (human pulmonary muco-
epidermoid carcinoma cell line)2! NCI-H292 A|3Z(Ameri-
can Type Culture Collection, Manassas, VA, USA)E 6-well
plateo]] 1x10° cells/well®] =2 HE3Ich 0]F 2 mM
L-glutamine, 100 U/mL penicillin, 100 ug/mL streptomy-
cin?} 10% fetal bovine serum(FBS)¢| *3He RPMI 1640
HiR| S o]-8-8ko] 95%9] At} 5%9] ol itabeta7) SghE
HijeF7]olA 3709 2k 2 vigFstsith 70~80% H:=o] 6%
717} A A EZ 0.5% fetal calf serum®] 33 RPMI 1640
HiR| = wARE 5 24A17F EQF wjekstal, thA] FBS7F A2gt
w2 o5 RPMI 1640 HiA| 2 AJ23E 3 Al9]of| AH8-513ict
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Poly I:.C9] B35 Yol 7] A NCI-H292 Ao
2.5 ng/mL%} 5 ng/mL, 10 ng/mL, 20 ng/mL, 40 ng/mL &
T 9] Poly ICE 27t Fof & wjeFstigint. 12l 01267}
SB20358001| 2J3t Poly 1:C2] &3}-E dofk 7] I3 NCI-H292
Al3Eof 2.5 ng/mLe} 5 ng/mL, 10 ng/mL, 20 ng/mL, 40 ng/
mL F%=2] Poly LCE A A2|5F7] 1AIZF Hof| 2 uM2] U0126,
20 uM®] SB203580+ 27t Fofate] ujeFsiink a2 &
U AJZE 52t HiR|oflA] NCI-H292 M| 25 T sl Fatoict

Ao T 57] Al 2E f7] flsiA FEl= 7ol gt
7|4} ko] gl wRERIAI (skin prick test)2t
multiple simultaneous allergen testol|A] 2/duHk-g-0] L}-&
10785 o & stof shu|Z7 AAla-s Ald) 5 44 oh]
AN 221e Aolek GAf vk 8] Sl shulzivl vtz
212 phosphate-buffered saline(PBS)& A|&3F & 00& 5
oF dispase(Boehringer Mannheim Biochemica, Mannheim,
Germany)oll JAAZEL 7§ Fa2dS AHESHe] 5HR1Z)
7N Adere] S YA el 1% PBSE F7Het - meshE &
aff o siict o IS Fal ¥ I Al1he] A
AZEE-E 24-well(2.5%10° cells/well) plate®]l %353t 5, Epi-
Life medium(Cascade Biologics, Portland, OR, USA)¥}
keratinocyte growth supplement(5/500 mL of medium)®l|A]
HieFsteith. At vkt IR ek AdujAazol A Poly
L.C &35 dop 7] YA Poly I:C 10 ng/mLE A A5t
S AIZE FHeoll Z¥z) 2 uMe] U0126, 20 uM2] SB203580= &
ofsto] wjFslGich thwt-S LT AZE 52t uj Aol 4] 8f
HIA et s B = uleksielnt. o] Aate 2
oAk A13 AL 919 3] (Instiutional Review Board)2] 4-¢1&
o} AJeYseic).

Reverse transcription—polymerase chain reaction(RT-
PCR) £4]

PTC-200(MF Research Inc., Watertown, MA, USA) PCR
machine¥} Gene Amp RNA PCR core kit(Applied Biosys-
tems, Foster City, CA, USA)E AF-&-3510] Ax2AR] BB =2
Al8¥sltt. PCRoY| A% oligonucleotide primers= §1&
2 71K Boll ofal} AlAtskglom, 2} wh-g-o] Wi o et
(internal positive control)2 glyceraldehyde-3-phosphate
dehydrogenase(GAPDH)E AH8-51ich Ado AH8-¥ prim-
er®] G71HjE-& MUCSACY] 4% sensew= 5-TCA ACG
GAG ACT GCG AGT ACA C-3, antisense~= 5-CTT GAT
GGC CTT GGA GCA-3°]i1 MUC5B2] % sense= 5
-CAC ATC CAC CCT TCC AAC-3, antisense= 5-GGC
TCA TTG TCG TCT CTG-3°|t}k. MUC49] sense+= 5
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-TTC TAA GAA CCA CCA GAC TCA GAG C-3, anti-
sense= 5-GAG ACA CAC CTG GAG AGA ATG AGC-
3olal, MUC169] 7% sensew= 5-GCC TCT ACC TTA
ACG GTT ACA ATG AA-3, antisense= 5-GGT ACC CCA
TGG CTG TTG TG-3°]ck. GAPDHE] 7% senset= 5-CCT
CCA AGG AGT AAG ACC CC-3, antisensex= 5-AGG
GGT CTA CAT GGC AAC TG-3°]3it}. Alglo] Al&x&|o] &
25 mRNA AHE9] 37|+ MUC5ACE 130 bp, MUC5B
+ 245 bp, MUC4+ 467 bp, MUC16< 114 bp, GAPDH+=
145 bptt. MUCSACSF MUC5B, MUC4, MUC162] RT-
PCRO| 73} 1742 ofu] B 1% A-L50] WAHE Al
A 2 Sea LS| AHE-E SYBR green
o] 375 1% agarose gelsr 53t A7195& ol-&-sto] =2
Hzbelt 2<lE w(band)®] All7]+= Scion Image software
(Scion Corporation, Frederick, MD, USA)E ©]-83}o] vkA
2 0 2 BAE T, th 27 densityS 10002 5191 of
A& 2] density 2HS HI-E= UERY O] relative density=
LERSITE

Real-time PCR ¥4

A= cDNA 1 ulE tAS. & LC Fast Start DNA Master
SYBR Green kit(Roche Applied Science, Mannheim, Ger-
many)E AH831] real-time PCR& ©]83gt o F-7}
93 w35 A5t Real-time PCRS 2|%F0] 10 uL
7b HA 2.5 mMe] MeCLS 2|F =7} 0.5 uMo| =7
primers F151310H, 25 ng®] RNA 1 uLE ©]-&-sto] A%
< 35I3TE ARl PCRE Light-Cycler(Roche Ap-
plied Science, Mannheim, Germany)S AH&3}0] 95T o) A]
1027} ¥/ (denaturation) & AR L 60TolA 527 2
SHannealing)¥H-3-& A7l &, 72ColA] 1027 & (exten-
sion)¥H-g8FA L, ofe|gt & 453] HHESIGIT 559 4
= WA M (melting curve, Roche Applied Science,
Mannheim, Germany)& A-&-3lo] H7}51ch

B A2Z5 "I E EAH(Enzyme-linked
immunosorbent assay)

Poly LCE A5t vljoFE] NCI-H292A 30| A lysis buffer
[50 mM Tris—HCI(pH 7.5), 1 mM ethylene glycol tetraace-
tic acid, 1% Triton X-100, and 1 mM phenylmethylsulfonyl
fluoride]= TS FE3to] AFFslich FE @ 100
uge 96-well plateol] Bl 40TCoA 71xd wi7hx] HA|g
< plateE PBSE 33| A|&si3ict. vlS04] Aok WA|st
7] $J3ll 2% bovine serum albumin® 2 AL A 1417+ F<t

Aleket 3 PBSE 33 AlASE th2 0.05% Tween 20 &+
gk PBSO]| 1:2002.2 3]4%E MUCSACSF MUCSB 2| &4
2 WAL thA] PBSE 33] A|A%E 3 HRP-conjugated
o2} FA|E 0.05% Tween 20 -3+ PBS] 1:50002 2
3l43te] ZF welle]l H7FekiaL, 1417 Fofl 2+ well& PBS
2 33 HIA5kTh 3,3,5,5-tetramethyl benzidine -£-2H <.
2 g 3 ON-H,S04E o]-83t] FHAIFh ELISA
reader(EL800", BIO-TEK Instruments, Winooski, VT, USA)
2 450 nmo|A FFEE SHT ¢ FE2JAHS o]85ko
Tl o] o2 eFstoict

Western blot £4]

NCI-H292 H3EE 6-well plateo]] B =0 wet Poly
LCE Aglsto] 24z} wljefsiele). o]% 7+ MlZ255 trypsin
of LeZA]7]| L lysis bufferE AZ & 4Co|A 700 g& 2 L4
welote] Z42Ee] pelletE WHEUTE 2H29] pellets lysis
buffer(Invitogen corporation, Carlsbad, CA, USA)oA H&
gt & dalte]E Aldsto] FAE 4SS whole—cell ly-
sate= HFSIGIT) oA dhof EefE 50 pge| @il 10%
reducing sodium dodecyl sulfatepolyacrylamide gelS ©|-&
et A719E = AABAL, 7] FsE ©ES nitrocel-
lulose membrane S 2 7 Tris-buffered saline2} Tween—20
buffer[20 mM/L Tris~HCI(pH 7.6), 135 mM/L NaCl, 1%
Tween—2012} 5% nonfat dry milk® *|2]s}o] A|ete] v|&E
o4 AghS AA|A|Z] & ERK1/2 mitogen-activated protein
kinase(MAPK)$} p38 MAPK U2} A= Zk2} 44171 9k
AlZT), o] Tris-buffered saline?} Tween—20 buffer= A&
3}l anti-rabbit T+ anti-mouse HRP-conjugated ERK1/2
MAPK®} p38 MAPK ©]3} |2 k2t 1A)17F uh33t oS
Al A3} enhanced chemiluminescence reagent kitE ©|-&
sto] @AFSEo] 1027t X-ray filmol 7333t Z¥zke] oy
9] m(band)E 21kt E1E el Al7]+= Scion Image
software(Scoin Corporation, Frederick, MD, USA)E o]-&
shof WA o 7 FAI51o] AFhAIQl density= UERASIT

siRNA ¥ #%

Small interfering RNAGIRNA) T2 gt A o] 218 &
A 9l 2718 ERKI, ERK2 9 p38 MAPK®| siRNAo| i3}
AXNE A zAR] o) 2 Al (Invitrogen Corpora-
tion, Carlsbad, CA, USA). 7teFs] Awshad NCI-H292
HZZE 6-well plateo] 1x10° cells/welld] HE2 HZE &
RPMI 1640 #iA]& ©]-§5tof 44| glo] sF=40t &<t vk
3L} oo 80~90% A2l §317171 Ho] PRBSE A2t
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3 OPTI-MEN I Reduced Serum Medium(Invitrogen Cor-
poration, Carlsbad, CA, USA)& Al3zo| A7151it) ERK1
MAPK siRNA%} 314k A4 E2191 Lipofectamine 2000
(Invitrogen Corporation, Carlsbad, CA, USA)& ERKI1
MAPK siRNA-Lipofectamine B34S 57| 93l A&
oA OPTI-MEN I Reduced Serum Medium®{|4 20&7+
HljoF3t & ERK1 MAPK siRNA-Lipofectamine S¢S
3331 v A& ERK1 MAPK siRNA 20 nM §%=2] Z}7}+9]
wellol] 7} 3 37C 2] CO, #7104 24417k BjeFstict.
ERK1 MAPK siRNA-Lipofectamine &34 vi%]S 32
A3t ZAJo] &4 glo] 4417F & RPMI 1640 v A2 A gt
5 D4A17F 59 ERKI MAPK siRNA &3 28-S A%l Ajx
= 10 ng/mL %=9] Poly LCo =&A7]l & RT-PCRZ
MUC5B mRNAQ| &5 S45H3th NCI-H2924) 3200 4]
ERKI MAPK siRNA®] 4 A2k 90% olde s 45

Qla1, gi2 ERK2 MAPK siRNA, p38 MAPK siRNA
o W Qg glok FAT W02 Saysteict

of

Al

A A2+ Windows8 SPSS version 10.0(SPSS Inc., Chi-
cago, IL, USA)S A3t & A2 pgto] 0.05 nlytk
¢l ALE 803l Ao & AF}o] Mann-Whitney U testZ ©|

§3to] ZAHTh

4 3

NCI-H292 N|Zof|A] Poly 1:C7} R4
A 9%

NCI-H292 A|2Eo| A Poly .CS Z+z+ 2.5 ng/mLe} 5 ng/
mL, 10 ng/mL, 20 ng/mL, 40 ng/mL FoJ3F HE oA

RARE 2ol

MUC4 e —
MUC16
MUC5AC
MUC58B
GAPDH a5
0 g
29
1200 2 g
% < I MUC5B
1000 S &
o C
82 800 ] MuUcC4
33 MUC16
o g 600 =
> 0 1 2 4 8 24 Hours
52 B MUC5AC
2 40 O 10 10 10 10 10 Polyl:C (ng/ml)
B MUC5B
200
0
A 0 25 5 10 20 40 Poly I:C (ng/mL) B
15
E
c IS
B 9o =1
S 3 £
g % ’g I Supernatant
52 B MUCSB 2 B Lysote
[ON4 O
o E =}
=
C 0 25 5 10 20 40  Polyl:C (ng/mL) D 0 25 5 10 20 40  Polyl:C (ng/mL)

Fig. 1. Effects of Poly I:C on mucin gene expression in human NCI-H292 cells. Results of RT-PCR showed that Poly I:C significantly in-
duced the expression of MUC5B mRNA. However, the expressions of MUC4, MUC16, and MUC5AC mRNA were not induced by Poly
I:C (A). Results of real-time PCR showed that the expression of MUC5B mRNA was significantly increased at all times, and peaked at
8 hours after exposure to Poly I:C (10 ng/mL). And the expression of MUC5B mRNA was significantly increased at all concentration of
Poly I:C, and peak at 10 ng/mL of Poly I:C (B and C). Results of ELISA showed that the production of MUC5B protein was significantly
increased at all concentrations of Poly I:C (D). Images are representative of three separate experiments performed in triplicate. Bars in-
dicate the mean+S.D. of three independent experiments performed in triplicate. *p<0.05 compared with zero value. ELISA: enzyme-linked
immunosorbent assay, GAPDH: glyceraldehyde-3-phosphate dehydrogenase, Poly I:C: polyinosinic-polycytidylic acid, RT-PCR: reverse

transcription-polymerase chain reaction.
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MUC5B mRNA &o] ou] QA F7kselon MUC4
mRNA2} MUC16 mRNA, MUC5AC mRNA @& oz
31} o7} §1%ICHFig. 1A). Poly 1:C2] ¥ AJ7bo| e
MUC5B mRNA #&-& ool 14 Poly I:C 10 ng/mLE
Fo] B ZHZE (AIZE, 2A17L, 4AIZE, 8AIZE, 24A17E viF &
MUC5B mRNAY] 5%& S4s%om, ujeF 8AIZE &
MUC5B mRNA o] 7H S71=gl o Alghe|&Ad
UUcH(Fig. 1B). Poly LC9| &gl w& MUC5B mRNA
W o} okl AL eloli 112} NCI-H292 A|3E Poly L:.CE
EojglS wf MUCSB mRNA @&y} ol QAo me o
FollA 7= o Fo)E/d2 itk (Fig. 1C and D).

NCI-H292 A|ZojA Poly 1:C7} ERK1/2 MAPKS} p38
MAPKZE &3+ MUC5BS] &dof njx]&= 33

Poly I:Coll &gt MUC5B Hao|A] Alsdg A=E o}
B7] f18ke] NCI-H292 A2 A] Poly I:C 10 ng/mLE F
o3l & AJ7ro] W& ERK1/2 MAPK®}F p38 MAPKS] Q14F
312 243 A1} ERK1/2 MAPK®} p38 MAPK &% AJ7F
o] el what Ql4kslrt oju| QIA| F7FeFItHFig. 2A). NCI-
H292 A|3zo] ERK1/2 MAPK®] ¢A|A1el U01267}; p38
MAPKE] &A41A|91 SB203580.L. & ZFzF A 2] 2] 3 Poly 1:.C
10 ng/mLE T892 Il MUC5B mRNAS] ¥H& v} il
AL it} vlawstelE wf ofu] QIA| A= ich(Fig. 2B

pr wocs: |
E12 ===
- - — — —
p-p38
p38 * t
—
1000 -
400
o @ § 800
— n 2
X5 0g
g9 30 28 ol B MUC5B
o0 o8
5g 2%
2 £ L
Qg 0 M pEl/2 8z
G @ &€
oo B po3s 200 |
£2 100 PP j
O 0 0
[0)
o 0 10 10 10 Polyl:C (ng/mL)
0
0 10 20 30 60 120 Minutes 0 0 2 0 U0126 (UM)
A 0 10 10 10 10 10  PolylC (ng/mL) B 0 0 0 20 SB203580 (M)
* T
I T
200
_ 1000
2 150
5 w c 800 L
L0 n .0
%N g % 600
00 1 8
%é 00 i s
é 0 I supernatant 2 :‘(’ 400 I MUC5B
3 ol B Lysate 32
5 ®E 200
0
0 0 10 0 10 10 10 10 Polyl:C (ng/mL)
0 10 10 10 Polyl:C (ng/mL)
Con Con EI E2 p38 SsiRNA
0 0 2 0 U0126 (UM)
(5 0 0 0 20 SB203580 (UM) D

Fig. 2. Roles of ERK1/2 and p38 MAPK on Poly I:C-induced MUC5B expression in human NCI-H2292 cells. Results of Western blot
showed that Poly I:C significantly activated the phosphorylation of ERK1/2 and p38 MAPK (A). Result of RT-PCR and ELISA showed
that Poly I:C-induced MUC5B expression was significantly attenuated by pretreatment with U0126 (an ERK1/2 MAPK inhibitor) and
SB203580 (a p38 MAPK inhibitor) (B and C). Results of real-time PCR showed that the knockdown of ERK2 and p38 MAPK by siRNA
significantly blocked Poly I:C-induced MUC5B mRNA expression (D). Images are representative of three separate experiments per-
formed in triplicate. Bars indicate the meanzS.D. of three independent experiments performed in triplicate. *p<0.05 compared with zero
value, 1p<0.05 compared with Poly I:C (10 ng/mL), ¥p<0.05 compared zero value with control siRNA, $p<0.05 compared with Poly I:C (10
ng/mL) and control siRNA. Con: control, E1: extracellular regulated kinase 1, E2: extracellular regulated kinase 2, p-E1/2: phosphory-
lated extracellular regulated kinase 1/2, ELISA: enzyme-linked immunosorbent assay, GAPDH: glyceraldehyde-3-phosphate dehydro-
genase, MAPK: mitogen-activated protein kinase, p-p38: phosphorylated p38, Poly I:C: polyinosinic-polycytidylic acid, RT-PCR: reverse
transcription-polymerase chain reaction, siRNA: small interfering RNA.
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1000
800
600

B MUC5B

400

Relative MUC5B
MRNA expression

200

0 10 10 10 Poly I:C (ng/mL)
0 0 2 0 U0126 (UM)
0 0 0 20 $B203580 (UM)

Fig. 3. Effects of Poly I:.C on MUC5B expression in human nasal
epithelial cells. Results of RT-PCR showed that the expression of
MUC5B mRNA was significantly upregulated by Poly I:C. Poly I:C-
induced MUC5B mRNA expression was significantly attenuated by
pretreatment with U0126 (an ERK1/2 MAPK inhibitor) and SB203580
(a p38 MAPK inhibitor). Images are representative of three separate
experiments performed in triplicate. Bars indicate the meanzS.D. of
three independent experiments performed in triplicate. *p<0.05 com-
pared with zero value, Tp<0.05 compared with Poly I:C (10 ng/mL).
GAPDH: glyceraldehyde-3-phosphate dehydrogenase, Poly I:C:
polyinosinic-polycytidylic acid, RT-PCR: reverse transcription-poly-
merase chain reaction, MAPK: mitogen-activated protein kinase.

and C). ERK1/2 MAPK2} p38 MAPKQ] A3 A4d A2 5 7]
Z317] 93}o] NCI-H292 A|:Z£E ERK1 MAPK siRNAS}
ERK2 MAPK siRNA, p38 MAPK siRNAE &2 AH3A|7]
3 Poly I:C 10 ng/mLE FoJ3t & 245 A3} ERK2 MAPK
siRNA®} p38 MAPK siRNAE @3 #HgkA]7] MUCSB
mRNA U8 t)22 v wsiglS off oju] QA 7hastsl
O}, ERK1 MAPK siRNAZ &2 H3h|7] -8 tj 23}
H|Weke o) o5k Mk} gisich(Fig. 2D).

sH|Z7 At A A 22eilA Poly 1:C7F MUC5BS)
o] Xl dF
U} wljeFE shulg7 At duj Mzl A Poly LCY ¥
ok 112} Poly I:C 10 ng/mLE sHZ7H A9 *hq/\ﬂ ol
E@@ 3 243 29 MUC5B mRNA &S o x3ta)
S o on] A STk, U0126J% SB2035802.
2 A 22] & Poly I:C 10 ng/mLE $0J5}-& wj= MUC5B

mRNAQ‘] = 1_.01 —JD] )Jfﬂ Z}'&_o}ME}(Fig, 3).
o F

Poly I.C= &4}4l0] CioHyyN7016P20] 3L 24} T2
671.402504 g/MQl EZ 2 A inosinic acid®] &A1} cy-

620

tidylic acid®] &7} A3 dsSRNA}F AR 25 7}
AaL Qlek Poly ICO] AETHY 7155 TLR3S Fafl A&
AG-E st AA| ol A interferondt o8] cytokine®] HH]

2 orsle] Q=ure-g sty xA; AlE U AFelaks)
AZE BHTAA A1 9 T84 dode P A

o7 oA QIrkM? 2 Aol A= Poly LCE} anti-pro-
grammed death-ligand 13} 2HE-2 gAsle] CDS T Yy}
TE A= gF S A8t A Aol A Aol 9
T AZE A oAl BIE ZAA7)AY FHollA KL<
Poly :C9] A}=0] #H9] 5= ‘?z"g*]ﬂ Abgholl Al 4]}
g #Had #HEghs fEe] Alo] F 4= qlrkal B Eg)
t}? AFke] 73R *PMJ/\ﬂ:ﬁOﬂ/\i Poly L:C7} rhinovirus 7+
& 71 A5 s, Ho] 2 AulAEof A Poly
LCE| Ap=o l TS ‘ﬂe“iub— BRECEY mEbA] B
aE ofef & 53 %= o Poly LC7} 7715 H}
ojg|A 7 3’—} &e 7] Agk} vhd B9, ghy ]
Y, A4 22w 357 AgtolA a3 vk o
FHEHeF o] 9l& Ao &7 AL SRRt o] 557
A A Poly LC7F A M-7-72} o] ofH g3k m
A=Al oFR7HA] HkekA] Qdtt 2 A9 NCI-H292 Al
32oF SR Huf Al Ao A Poly I:Ci= MUC4L}
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