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Investigation of Axl receptor tyrosine kinase in COPD airways
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Axl receptor tyrosine kinase is known to be expressed by macrophages and
dendritic cells. The applicant previously found that Axl was also expressed by airway basal cells.
However the role of Axl in airway basal cells of chronic obstructive pulmonary disease (COPD) has
not been determined. We found that the number of AxI+/P63+ basal cells increased in COPD ex-smokers
bronchioles compared to control never-smokers and control ex-smokers. In vitro experiments using
human bronchial epithelial cell line Beas2B cells indicated that Axl did not regulate
epithelial-to-mesenchymal transition, which was reported to be associated with cancer progression.
However we found that AxI kinase regulated chemokine and cytokine expression in Beas2B cells, which
promote neutrophil inflammation. These data suggested that Axl kinase in the airway has roles in
cellular proliferation and regulation of inflammation.
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1. WHERHAR B O 5

(1) 1% ¥ PA % ¥ B &€ & (Chronic
Obstructive Pulmonary Disease, COPD) I,
2N aflih &R EWE & RN G
BT HZETCELDIMORIENEETHY
2020 FETIT MR O DE IR D LT
M &I T D, COPD D EFFRED — DX RAENE
BACIZLE O KOE R OIEE R Ofitke, KO
FUE MR (VET VU Y) ThoHT
¥, COPD HrHUEHEHEBRTE D 7o 01 I E Ak
DEE - VET U 7 &GS 5 7 F R
ERBEEZHONZT LI EDRMETHD
(Hogg JC. Lancet 2004;364:709).

(2) i, KB EREEHOER - VETY
VT OBBRIZBWT, HOEREE L Z{LEE
BT 5 B easE N EE A &E A BT
ZEDRH LTI, EMIRRHIE S R T A
FREECYV =TV U 7ICB 5T 5 2 L
HENTE7 (X1; Hogan BLM et al. Cell
Stem Cell 2014;15:123). L»L, T HD
MRS A 0%, (uliskss O ikl fa s rE
B ET 2 Z ENRBEICH LN TV DI
HAHLTITONEREMNRLOTHY, XHE
| B A OB RE AN K] - 2 BT L IR E 3 2
T2 OV 72 72 AR HE S < MHFEMIER B A
HThHoT-.
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(3) HIFEFIIHFUCIEER T T MDD
HAERE & 2253 bR & AT 2 AR A #f 7
L 7= (Fujino N, et al. Lab Invest
2011;91:363). & L C b HfikH ik ai s fukk
ZHIA L7z s TR BRI L (L aW 7
ATFTV—DA7 Y —=27I12ky, Kk
B 5 B oD 7 KR RE BN IR 7- D il & LT
Al ZRKTFer o F—BEFEE LR
(Fujino N, et al. PRespir Investig
2012;50:110; Fujino N, et al. Eur Respir
J 2013;42:P3138).

(4) Ax] ZEEF o2 v F S —P IR,
~rna7y—, BMARICEERL, EhEh
B AR SOG O, 7R b— 2 Al OFE
ikl BEE, BmORME - EBICEETH N
MHNTWS (Lemke G. Cold Spring Harb
Perspect Biol 2013;5:2009076). —J5C,

CK—19 (@)

ZO Axl FF—B1IH 5D DR O R
BWT, ZORBLOHENBEE TRJAL
TR o Tz, HEEHRIE, vV AKE B
DAL T H 5 5E FEEHAEIC Ax] 238
WCRRTDHZEERH L. HEHFOINE
TOMZRE RS, Axl ¥ —ERREEA COPD
BT ARELERVET Y I ET S0
TILZR L HEE L, COPD B35 0D K MikE Atk
Z RV CHRIEHBM LR 21T - 72, &
DFER, COPD B DR EGE FFZTIEIE COPD
BFITIE U Ax] BE bR S o B e m) &
8, Ax1 2% COPD DRI REREIZE 595
WREERSHD R RE L (K2).
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DL B 5 L 0 AR#FFEIL COPD DXGE R Y

EFY ZIZBIT S Ax]l FF— PR O&RE|

FHOMNCTAZEEZHNEL, BATD 3 &

\ZEH L CHIEE Y72 o 7=,

(1) COPD DEgHFRHRE & Ax]l ¥ — ¥R - 1%
ML & OBE 2B 5T 5.

(2) KELRYVETY 7B D Ax]L ¥
— B OEE RS 5.

(3) Axl ¥F—FBD Ty 7T IVGERE %
BH OS2 5.

3. RO Tk

(1) COPD DliFFREE L Ax]l T —E R L D
B8 D i B

O KRR &2 7o Rt

Ax] BB A R ET B 72D, Fr~Y v
EE/ T 7 4 allaE Lz e MilfERRY A %
AW EEMa~—h—Th b P63 & _HEN
Yt 2 1770 o 72, Image] & F\W 72 B4R
ikl VvV REERBEMNESHEZD O
Ax1 (+) P63 (+) Bt R S 2 51 L, BEPR 15
& OFEREEMET L 7.

@ Mg E Rz RE

AR Ax]D (s—Ax1) 1T Ax1 U U EBfkic k-
TEOFEANEINT 5729, Ax] {EHEILOR
o — N — L LTHWAZ ENA[RETH D
(Zagorska A, et al. Nat  Immunol



2014;15:920) . flt' FERRIIE S, fdt i 2 K TN
COPD BFZF D MiEF D s—Ax1 % ELISA JEIZ LV
HE UERIR IS & OFERE 2 ffhT L7-.

Q) ZEBLERVEFTY ZITBITH Axl 7
— B DEE| DR

COPD (2B IFH%E LRV ET U v 7 TiEA
HERONY THERENME T 95 2 & 03RE X
7L TN 5 (Shaykhiev R, et al. Ann Am
Thorac Soc 2014;11:8252). % Z TAMFFET
%, EEZROKE  ERMIRO N TS RERER
IZBIT 5 Axl ¥ —FOREEZRET HT-D
12, B MRIE EREGHER T3 B Beas2B Mo
Ax] BAZEHE siRNA [T T/ v 7 8oL,
N T FSREMERRIC B BRI RS Al B
H4 2B ARHROEA 2T L 7.

(3) Axl FF—BD Fifis 7T /AR ERIE D
fiR A

Ax1 ¥ —EnHET 282 REST D
72812, Beas2B fifd % Ax1 %7 —BiRIAILE
EH T LR B TR BURNT 21772 -
7= (Agilent SurePrint G3 Human GE <~ A 7
a7 LA Ver 3.0).
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(1) COPD DEGRKIRRE & Ax]l FF—BFRH LD
B8 oD fif 1]

o b — LIEBRMEE (control never-
smokers, CNS, N=8), =11k — LEEHALHEE:

(control ex—smokers, CES, N=10), COPD Bf
WRJEE (COPD, N=11) 754t S 7= YIBR AL
Wed T 7 4 G =R, Ax1 & P63 (FEE
M~ —0—) Lo EAEREYRA AT
S22 A, P63 BRI AxT D3
Eagigsn (K4).
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4) EHWTsAxL ZHIE L. LavL, Mk
sAx1 i & COPD s, fin, WREEEE, %—F)
& (PHIE), FEREEEINOFEE (mRC) &
W TZERE /8T A — & — L O TIIA & /248
BHZZ0 720y~ 7~ (data not shown). LA X
D Ax1 I THSE 3 B2 & vy o 7o i R T CIE
ftLTcnwa EEZXLNT.

Q) ZEBLERVEFTY ZTBITH Axl FF
— B DEE| D iR

Ax1 - —Bi%, M, FLER & OREEIC
BW T EKMERIT (epithelial-to-
mesenchymal transition, EMT) ZihiE4 5 2
ERF BN TWS. COPD OMIKE X B ICE
\F % Ax1 BEPERIRRO¥EIN 3, COPD HIAUE 3 F
@D EMT ZAEdE U RN THERE AR T S &
B AREME AR M L7z,

b h&GE R & L C Beas2B a4 H
UM7~. Beas2B ffiaiX, mRNA, ZEH L~V T Axl
R A RT Z EEFNEEL PCR 5, ELISA ¥
|2 CHfEER L7= (data not shown). X 512, Axl
XU Ay RTHD Gasb IR E L7 <
THU UL ENTWD Z ENLERENTH
5 EE b7z (data not shown). Beas2B 123
7% Ax] OWREZ FREET 5728, siRNAIZT
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X 7: Ax1 (2% siRNA DZhROKEE.
SFEFHDOEMELS| D F/2 D siRNA % W
72, Unt: EHIEHE, Lipo: VAR 7 =27 & 3
R HRE, sINTC: #EFERY siRNA, siAXL:
Ax1 IZ%F 95 siRNA. #p<0. 05. Ax] Z8FIL
EER) PCR THERLTZ. WA=z b
—/ L& LT RPLPO &1 fH L 7~.

RIZ, siRNAJE&YL 3 AfRIMlaz e L, &
B R o fiaE25 4y F T 5 E-cadherin, Z0-
1, Occludin & [AIZER MR O MR E & 77 1 CTh
% vimentin ¢ mRNA F&Fi%& qRT-PCR {£I2 Chife
BTz, PAIZK LT, Beas2B i@z BV C,
Al @/ w7 X Zis BRz - EERM
~— N — OB TR EEN ST Tz,

PlEowatln, b NEoE BRI T
AR L H72 0 Ax] (X ERZAIIEO N Y T RERELC
EEBE 520N ENRBRENT-.

(3) Axl FF—BD Fifis 7T /AR ERE D
fi#A

Kol BRIZBIT D Ax]l OBEIZI 5N
A7, Ax]l ¥ F—FVHEKR UL LT
Beas2B i & W TREEH B 3~ A 7
07 LA &7 o7, 0. 1%DMSO Z *HRRE L L
7. fRAT DRSS, Ax] PHERIALERECIEE 11
T XIS, HPERMERIEICEE T 51 b
HA Y, TEHA L OBIRTREOFRBLIE N A
iz, Lk, KaE B Ax] i3 ek

OB RIE 2 NI L T2 ATREMEA R S L7z

1 Ax] FHEFB 5 L7 Beas2B THHN
N4 58 (rehA4 2, A A
A U DHFIR).

Chemokines
RANK | Fold Change GENE_SYMBOL
2 196.4 CcCL20
6 114.4 CXcCL8
10 77.0 CXCL3
69 23.6 cxXcLz2
83 18.5 CcXcL12
193 9.0 ccLz
263 71 cXcL1
279 6.8 CXCL6
Cytokines
RANK | Fold Change GENE_SYMBOL
4 138.5 CSF2
12 65.3 IL6
21 52.2 IL24
45 32.2 IL11
104 15.9 IL1A
113 14.4 L2
234 7.8 IL1B
286 6.7 IL17C
296 6.4 CSF3
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O BEHEWH (ftF), Sensing of apoptotic
cells via Axl kinase triggers cell
cycle re—entry of airway basal cells
in mice. Annual Congress of American
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