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E. K I RAKMycoplasma pneumoniae) %)L E Fo AR F I 69 =F B8 B 4 R RAR . 16 R
B KX R F AT AR R K E ook, £ & A FRE R A, &%‘Eﬁﬁﬁi‘aﬂﬂﬂﬂ;}ii/ﬁ?ﬁ‘
BeoilRKXFEHEY 5AC (mucin 5AC, MUCSAC)# 4. ff £ £ RIK Pl 5 @ A5 7 &
K5 15 40 B0 64 RE Y A Al K FURAR B 0 R R F R AR E AR, £ Pl 69 C-R35 A P1-C)
AR SR, KRFRZIKITT Wnt (Wingless, Wnt)/p-catenin 1z 5 i 3% 37 4| B F Dickkopf-1
(Dickkopf-1, DKK 1) X X Bk P1-C #5569 £ K fmfie s ik 555 & MUCSAC 94T ALl . A

424% &, %% (scanning electron microscope, SEM). 7 AAf -7 4L (hematoxylin-eosin, HE) % & ML 52 £
JRAR P1-C &)y B A £ & 48 . (mouse airway epithelial cells, MAECs)&E & ik 69 %705 FI R & & S kR
PR M A K ZRAR P1-C 2 s RAE £ R @ ie SOE B F 4k AT A0 X 12 5@ 3% 095 K541, KA
¥ B % &, (periodic acid schiff stain, PAS). Tunel # & . Masson % &40 A X X BAK P1-C xt s FAF
ARG R LR AAAE N 5E& @ MUCSAC 695 ol, RA &G LJZ 9P @40 DKK1 4%
B K ZRAR P1-C & @3 R LR ik 5% & MUCSAC #94FAuhl. 4R AW, M XX
AR P1-C e 3l & RBR KR LA M K E 550 KB F ook, EM K IFAR PI-C B EF,

DKK1 4% F 8 JAK #5% 2 (janus kinase 2, JAK2). BRBR 1013 5 4% 3 5 45 5% B T 1 (phosphorylation
signal transducer and activator of transcription 1, p-STAT1)A=#kERik1z 51 F 54T W EFR T 3
(phosphorylation signal transducer and activator of transcription 3, p-STAT3)%& & &9 & iX; F| 8, DKKI
WA X2 FE EIH MUCSAC 7 4 ﬁt—%ﬂ F X KHEE G A2 (fork-head box A2, FOXA2)#) & A, M
BEWH T M X XERA PI-C 5469 MUCSAC &9 &L, i@ 1Lz AF AN DKKI1 i@ i 37 4]
JAK/STAT1-STAT3 12 5 i@ #5vA & L FOXA2 &9 R A ik v B K 3 RAR P1-C #5349 s S L
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Dickkopf-1 inhibits the secretion of MUCSAC induced by
Mycoplasma pneumoniae P1-C in mouse lung epithelial cells

SHI Juan, MA Chunji, HAO Xiujing, LUO Haixia, LI Min"

School of Life Sciences, Ningxia University, Yinchuan 750021, Ningxia, China

Abstract: Mycoplasma pneumoniae is the most common pathogen of respiratory tract infection
in children and adults. Clinical observation shows that M. pneumoniae infection can cause
massive mucus secretion in the respiratory tract, which makes the breathing of patients difficult.
Studies have shown that M. preumoniae infection can cause massive secretion of mucin SAC
(MUCS5AC). Adhesin P1 plays an important role in the pathogenesis of M. pneumoniae infection
by mediating the adhesion of pathogens to host cells, and the C-terminal residues of P1 (P1-C)
are immunogenic. This study investigated the molecular mechanism of Wnt/B-catenin signaling
pathway inhibitor Dickkopf-1 (DKK1) in the secretion of MUCSAC in mouse airway epithelial
cells (MAECs) induced by P1-C. Scanning electron microscope and hematoxylin-eosin staining
were used to observe the effect of P1-C on mucus secretion of MAECs. Protein chip was used to
detect the secretion of cytokines and analyse the enrichment of related signaling pathways
induced by PI1-C in MAECs. Periodic acid schiff stain (PAS) staining, Tunel staining and
Masson staining were used to detect the damage of the lungs of mouse exposed to P1-C.
Immunohistochemistry was used to detect the secretion of MUCSAC expression, and Western
blotting was used to reveal the molecular mechanism of DKK1-regulated secretion of MUCSAC
induced by P1-C protein in MACES. The results showed that P1-C induced the massive
secretion of mucus and inflammatory factors in MAECs. During P1-C infection, DKK1
down-regulated janus kinase 2 (JAK2), phosphorylation signaling and transcription activator 1
(p-STATI1) and phosphorylation signaling and activator of transcription 3 (p-STAT3)
expression. Overexpression of DKKI1 significantly up-regulated the expression of MUCS5AC
repressor transcription factor fork-head box protein A2 (FOXA2). At the same time, the
expression of MUCSAC induced by P1-C was inhibited significantly. It is speculated that
DKKI1 can effectively reduce the secretion of MUCS5SAC in MAECs induced by P1-C by
inhibiting the JAK/STATI1-STAT3 signaling pathway and up-regulating the expression of
FOXAZ2.

Keywords: Mycoplasma pneumoniae; P1 adhesin; mucin SAC (MUCS5AC); Dickkopf-1
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IR 5 B AL A IO R 3 JR g S A, th—
BTN S — LT T 1 4 SRR e A S i 1
Kant i, Ho il g AR R 1 PL 2R
SRR ZRE R AN E AR, PLEEFM C
A i EA G EAE R A I g R I il 48 S
AR 25 7 B b R B & 1 SAC (mucin
SAC, MUCSAC) Y K 40 WAL, HJE il 4% 37 Jii Ak
KiMtE T Pl B2 5 b R 40 M 26 oy
WA AT

AE R A0 B S W O R — 2 R
JE, AT LA AR A e OB AR B, A A R
B ERIHBERY, BEASHWMN
ML, B SGE R R B R, Hrp
MUCSAC £ —R FE RS FRIEAS,
T e = R e T A 5 2 B, (S
B R B 11 43 RRR BRAE T s 1) R it AR
AR R, R 2 A 0 s S A S 28
P it PR AT AR AR T B S R R O
K, MUCSAC iyt B2 40 WA TE 2 Ve it £ vh 2
HEHI, WLHEE [ A2 (fork-head box A2,
FOXA2)J&: il 5 26 (1 A B0 e i [ 7114 1
i FOXA2 783 AUEY ok A B 1 <l
Fekui A, B 5T 3 W 4 S D AR e i
5| MUCSAC i Rk , 447 E H FOXA2
(IDIRE, TS BB AT BE . FR AT i
REZJFK P1-C S5 T fili 98 3 )R B GL 5 1)
FhE 1 MUCSAC 3% %Kik,

Wnt/B-catenin 155 5 i } 5 1 7 Dickkopf
(DKK)FK R L 51 7ok 2 p 56 e, H
LG 4 NEAFE R, DKKI1, DKK2, DKK3
Ml DKK4. BT8GR RS
fRTARE M DKKI S F R R Z 0
B, B LLE S S5 S LRP-5/6, SR itz
ARIH Wat {55, FILBIA N & Wat {5576
PS8 B VB FE R UL, Be4h, DKKI J2
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5w 2 1) Wat (5 SRR 2 —, 1T
ZRPRNIAYT, AR SRR Y
A SR, X FP DKK1 mRER
— T S S A GRS R B AR AR AR

Z RIS 2 DKK1 25 7 fili 48 37 5 ik
P1-C JE&e /N U RE TR 2, BERS A i 2% fig
Jili % 24 P1-C 5| R R 2o JBE 4% 1 I I 3 ik Py
fifitbifs, D, HEM DKK1 Xl 48 32 5K P1-C
VI E H MUCSAC (1943 G /e .
iR ZIFAR P1-C J& 2 R S R AR 5| i
B R b R E, UK DKKI1 &GS
SRS P1-C & E 5T B R o W A
W AR B ERT DKK JE il 4 7 R 4
P1-C £ 15l b 52 200 M 4306 66 35 11 MUCSAC
95 F-HL,  DAKT il 48 S J (A ke e o | B 114 Ml 4%
BT HABER

1 MR

L1
111 zh4). fEEEFIR AR

C57/BL6 /)Nl A b 5t i #1252 55 5 )
TARABRA A 5 /N BUSACAE BB i g A
C57/BL6 /INUUE 73 8743 Colivelin TFA Iy
H MedChemExpress 2 F ({# FHHE 50 pug/mL);
PUAERILE 1,
1.1.2 EFEREFAF

Sg T Y SR R (RS
S-3700N, HirZvw]), BER SR (FLS . CHEMI
DOC MP, Bio-Rad /A ), {518 26 BB (RS -
IX53, Olympus 23v)); F %354 Recombinant
Mycoplasma pneumoniae P1-C (M. pneumoniae
P1-C, 0.86 mg/mL) (PROSPEC /3 F]), PneumaCult

ALI 5323 (Glbco A Hl), A4k I (Hyclone
N F), Accutase solution 4 g 75 1L i (Sigma 2
CIDE N
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Table 1  Antibodies used in this study

Protein Type Vendor Product No. Molecular weight (kDa)
Mucin5AC Mouse Abcam Ab3649 527

FOAX2 Rabbit Proteintech 22474-1-AP 48

Active-B-catenin Rabbit Cell signaling #8814 92

DKK1 Rabbit Abcam 21112-1-AP 29

JAK2 Rabbit Cell signaling #3230 125

Phospho-STAT3 Rabbit Cell signaling #9145 79

Phospho-STAT1 Rabbit Cell signaling #7649 84

B-actin Mouse Proteintech 66009 42

GAPDH Mouse Proteintech 60004-1-1g 36

1.2 A% 1.2.2 FRZEER P1-C BRNRAENRE

121 FERSELEAESIEHEEFERAETL

MG K WS 528 2l o T B E AR
R EREEFPHME R B S A S
KYLL-2022-0240), KEHLIEE 2 HK/NA 2-3 H
I ) C57BL/6 /N RUBUHAUE, 48 UVE 3T /N
PRIV B TE BEREGE 3—5 WK, K 5 min,
W URIr A O 2 mL (9 EP &, A 1.5 mL
TV BTHALME 4 CRE . THARSE, A SR 20
B, AT 5% SR A2 Rk
WA TEAL R 15 mL .08, 1 000 r/min 2
L 5 min, 3 FiEWEEANM, F Ex-plus basal
medium (STEMCELL 7 /)i R He i &, K
FI) 1 20 3% 7% 22 I 2 AR I Y 60 mm 1%
R, &2 d i, KEEER2S 7 K
K, F Accutase solution (SLBX5617,
SIGMA) 2 At I A W A7 T Ak, R 20 M A% A )
P3 UHT, AifITE, H% 1.5%10° A /AR
% (fL#2 0.4 pm, MILICELL-"PCF)# 47475,
k22N Ex-plus basal medium % & 3 76 S W AH
RN REFE 2-3 d, WA I A NE A F
T, # 1xUltroser G AU Il 1E 3h ¥y 1% 77 3
(BioSepra /A P IEAT 404 RE 57, B 2 d #e 1 IR,
WA AERE 3 AT K
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REELKFAR

A7 48 ST JEAAR P1-C R /N UL, il 2%
XIEAR P1-C AT, FH 1xPBS (pH 7.4)F
FE 2 200 ng/uL o /Iy B Rl AL 53 R AN [R] S 4 20 (5
H6 H, 6-8 J&IA CSTBL/6 M FMEM: /N 4%
3 H). & PBS XFHRZH(0. 7. 14, 21 #1284,
BANRS 6 H/NE, HrpMfis 3 2, 3t
30 H)FIAl R % AR P1-C BG40, 7. 14, 21
28 d, HAWIELA 6 HU/NEL, Hh MRS 3 1,
330 H). 7E55 0 KAtxt 30 2 PBS X BEZH/N
KA NHEDE PBS 4% 50 uL, DAt ii4e 5 )
& P1-C B2 30 H/NERCR FHAE NG &
FIEAK P1-C & 1200 ng/FF g /NRAKE) . X
ZH /N BRI 5 43301 F 5 0 R(PBS 41 6 H, P1-C
Y 6 H), % 7 R(PBS 4 6 H, P1-C Ji&x
6 H). 55 14 X(PBS4 6 2, P1-CJE&4t 6 H),
5521 R(PBS4L 6 H, PI-C Yt 6 H)., %5 28 kX
(PBS 41 6 H, P1-C &Y 6 H)LhE 4 fRAE, UK
A5 /N RV % ff i i 2 2R A g B 22 B
1.2.3 BRmESH KRG

HAERM 1 AaS i i R BARE N
X} B8 (AdBgLID) LA Jz # 35 DKKI1 Jf 95 2 2044
(AADKK 1™ (R P R A R AT B 4L, &
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412 HUNR, M 6 H, Bt 24 R, iF
A1 7N BRECAE TR Tt i 350 J e (1< 10 5 B 0K/ 4
HUNE), 5 B8R/ 48 h )5, X BE(AdBgLII)
41 12 H/NEJT PBS 50 uL (6 H). 4 3 sifk
P1-C (6 FH)FRATHEN, AADKKI1 ZH[RI+:H
PBS 50 uL (6 H). fii%& 3 J5fA P1-C (6 H)Fk
PEATHER . R 14 d XF T /N RSt 48 SR BE
IR Y S il 2 AT I 2 5 5
1.24 SHREA

PBS. P1-C & FHIE0 N RS E F A2 40
SRR 8 75 5 S WA A B s 3R PR A R Tk
i, % &0 RayBiotech A= ¥ H: AR A FR /A w] #F
AR .
1.2.5 Western blotting 43 #7

Be il 10% A9 e FE 6 BR AH 2R P9 M ok i v
i (sodium dodecyl sulfate polyacrylamide gel
electrophoresis, SDS-PAGE), 1 [FE; BERH,
Pk, HLHE 100V, BFA] 2 h; 9245, L3 300 mA,
BFE] 2 hy B0, S%BEAE DI 3, Z i 2 h;
B EEAS—Pda@uUALE 1), 4 CHK;
502 REURIFEE —PnY BAE = IR 5% K 11
30 min, A5 EW—4T, MA PBS Bk,
RIGHNA 0.1% Tween-20 i PBS 1, 1E/KFE4%
K EFESIPE 10 min, TR PE 3 K, FEPE&
W, A E B ) bt , 75 % PR R UE 2 h,
i1 0.1% Tween-20 ) PBS, i 3 K, K
10 min, K4 B sh26 7 RGN TR
R F o
1.2.6 HWEE

FrFE 21 d /N R AR R 20 L SO AR 1S 57
RV AE 2% 8% B LI % 1 h, 0.1 mol/L — Fi
BERRENZZ PRI, BRI 1 h, ik 30k, &5
HITE 0.1 mol/L — HIIMEBEIRENZ: i Hh 4 “Clik
B 30%ZBEMK, 10 min, 4 °C; 50%Z BE
/K, 10 min, 4 C; 70%Z /K, 10 min, 4 C;
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80%ZWEfL /K, 10 min, ZEi; 90%Z FEM K,
10 min, =ifi; 100%LEEMR K, 15 min, 2K,
FiR MENEEB %, 15 min, 2 K, iUE-20 C,
30 min, #BEESFE PR T; BB
NERG R B b, TS AN EE R AR
B R AL .
1.2.7 FKR¥5-{R4I(hematoxylin-eosin, HE)Z &

L) R s b B, AR PRI B
BERIK, LEERHBEHIR R 100% (2 1K) 95%.
80%. 70%FIZEMR/K, HIK 3 min; MATAR
gefs 3 min, AMRKWE, BEAKNTLENIE; KR
PEVE I P R 2-3 s, 240 H s A8 M L0 57
BRZak I i, FHERAKBEY A, FPHZ B
BHERR I, KT 2-3 3 Y R A S
IR ERAIPE R 2 30 s; KU1 A F]
TR 0. 5% YT P 4L €4 2 min, HRKYE,
HEKNITGEARAIE; A 80%LEE 1-2 55 95%
K 2 YR, YK 2 min; 100%ZEERK 2 ¥,
FRR 2 min; BEU R A BUSAT 2RI R A e
L, HEHZUEB 3-5 min J5, BCH R R
g, fF ORI LS N E ;s 1w R
LR R E A, R ERR g, RRdE
T BOR A H A E E 5, R hE A il
%, Leica IE 8 WHlBE F MEIREELS R
1.2.8 R Ak

AT T) S A B, R P IR 2 SR A
BELIT L I AE L2 |, EIRMEE 10 min, A&
KW, BB E B, N 5% s &
W, 37 ‘CEE 30 min B, FL £ 240K,
AP —PUIEE 4 Cid ;B 5 37 °CL 30 min,
PBS (pH 7.2-7.6)%% 5 min, 3 ; —HiGHE;
IR A B AN 1gG, 37 CHE
30 min; PBS (pH 7.2-7.6)¥t 5 min, 3 ¥%; &N
T R B ZE i (diaminobenzidine, DAB) g {4k
TAER B, DRI UEE, $al N e



A8 F/Dickkopf IHXEH 1 MHIEEXZFRK P1-C ES/E A L RHAE E S MUCSAC

WMHAREZY, ZiRWPFHE 1 min; PBS (pH
7.2-7.6) Uk, BIEAR W, HrER R R,
MM LS R, IR Imagel B4 Xt 45 it
b s

1.2.9 Tunel &

A7 Y] A S B, 30% XK E R KIS
10 min, ZK¥E; ARAS b I IEr S B 0 8
B K, =514 10 min, 0.01 mol/L Tris 2% #13h
Y (tris buffered saline, TBS)PE 5 min, 3 IX;
FRA R IFRICZE i 20 pL/ K, DR H i
W 5 48 A 5K P B i 06 4 M A% T e A Tl R
= EARICHY d-UTP 4 1 L, fiIlA 18 pL #3id
Zpc, WA ERERTRAET, 37 Theid
2h; 0.01 mol/L TBS ¥k 5 min, 3 ¥; JihndEtH]
W, 37 CHEE 30 min; AW, Avk; H
PUATR BRI 1:100 7 B A= 9 = AL B s oAk
RAEMERAR s B TREY, 37°C
W% 30 min; 0.01 mol/L TBS & 5 min, 3 K; H
PUAT R 1:100 T BB R MR-V RE S
Y, RYFE 50 pL/mmzEY) R, 37 CRJi
30 min; 0.01 mol/L TBS ¥t 5 min, 4 ¥X; DAB
WA, B mL ZEEK, 3Rl A DAB i &
H, A, B, CIkAI4 L, IRAEmME A 1,
B AR SOV ] s KPR, N Mayer’s JRAR
FHEY; EIRME 1 min, PBS (pH 7.2-7.6)i4
e, B WOR PR E R, B
FIF R,

1.2.10 #E[R & (periodic acid schiff stain, PAS)

A R s AL PR, ZRAR K Y, 70% 2
BEPE ;s AR OB 10 ming 70% P
PEE, A 1 min, 70%24 85, AJE
RS ALEW 1 b, FKEE 10 ming
Mayer’s J3 AR R Yy 5 Je 40 A% S min, B H 1%
MR ol woKkMEE, WK, &8, &5
A, AR RER A,

&: 010-64807509

1.2.11 Masson &

AT B A PR, — R 3 T, B4 7 min,
80% . 90%F1 100%H6 B £ I 4336 7 min; %%
H KK G 7&K BE 3 U YR BET s ol 4 iy
IARFREY 5 min, KEEFICE L T s5 1
FIBERR A ANV AL S min, S5 AR K)G 2508
KB 3 IR HET s I BLL R E A 2T YL iRIZ L 20 s,
S5 PRVES W Mk 3 IR AH PR IR I 5 min, 55 PRV IR
Ve 3 K, OKBEMRT s RBEEE G 30 min, 1%55
FRVAWVE 1 min; 95%Z %, JoKLEE, —HZE
BT YRR E B O SR A R R A
3P
1.2.12 HitZEHH

PR EHE L 3 RO ST SIS B A
WEZE RN o ffi il GraphPad Prism 7.0 3437647 43
Mro fEGT E, 258 0N R Jr 2250
(analysis of variance, ANOVA)#4743#r, P1H/)
T 0.05 i EEZE R, H*HRR , PAE/NT 0.01
MR E 2, RN

2 BRS04

21 PRERSELFEABSEIERS
SEHEEFRIRERELL

155 C57/BL6 /N RUFARAE Rz 4,
B AN AE RORAS R AT, JFRE A K, F
557 RIEHEE, 4R ATk 90% LA (& 1A),
SR FH 52 36t A S AR AN BRI R 4 i
ARG IR 1B). #3557 04k 21 d B9
WA/ RFEACAGE B AN iE T HE Yefa, 2%
ST b A 2 R AR AR K A, o
HE 4% (& {1 41 i A% P9 1) G €655 1 I3 oY ) A TR
FHLE W, 5 2 R R A R AR R R 0 A
2 (B 1C). g /MR A AE Rz 4 i
SRR EE TR, B AR A RS A 0T I
R A KR
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Development of a culture model using mice primary airway epithelial cells (MAECs) of air-liquid

Figure 1

B
Primary MAECs

3
}

C

ALI

interface (ALI). A: Growth charts of primary airway epithelial cells isolated from C57/BL6 mice at different
time (a, 0 d; b, 3 d; ¢, 5d; d, 7d). B: Model diagram of MAECs ALI culture. C: HE staining of MAECs ALI
culture after 21 days. D: The secretion of mucus was observed by scanning electron microscope after the
MAECs were stimulated by PBS and M. pneumoniae P1-C for 48 h. Scale bars in (A) 100 pm and (D) 2 000 nm.

R T EIEREE WSS P1-C FR o6
ANERRTE b Rz A0 T i s S L, R
i L B UR R STBOAR /D BV b R A0 i 3R T A
SR, FRRSA R R 21 d J5/NRAE
R Ak A B AN, HAF B RS
JE A B4 A o P1-C 2 11038 4 5 % BE 4
PBS L, HFHEA KEFIE W, T
LA (B 1D). ML ESER, FRATHEN
P1-C & [ e % 5 e SR A/ RS SGE B
B2 A0 b 30 R 1 BT
22 P1-C FHEMT/MRENR ERAM
REFRFHBRES JAK-STAT ESEBHKE
BHEXM

il 5 37 I A B G B A% 5 | RS HILAAR 43 08 R 1Y
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R FEY, ABFSER F R S R AR 41 i
FRFRBLHEAT T AAE K A DU DL S S A5 538
FERITRIN . 250 L L, 5 PBS ALBRAAAA L, P1-C
&R RE® BRI AAE N F IL-1b, IL-2,
IL-5. IL-6. IL-12p70. IL-17. IL-17F., IL-22,
IL-23, IL-28. IFNg Fil TNFa B9 ( 2A).
CAWEERY JAK Jl-15 515 5 55 s
[Al ¥ (janus kinase-signal transducer and activator
of transcription, JAK-STAT)f5 53 §§ 75 i & %
JEU A i B B R RS, (55
LR R JAK-STAT (RS2 57 P1-C
A B/ N USSR R A ) R4 2B). Sy
Tk 2D AR A N R B — PR AL, AT
Fe e/ R P SR IF SR
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13001 ps
1000 M PBS+P1-C

500 -

Cytokines in MAECs fluid (pg/mL)

Th17 cell differentiation |

Rheumatoid arthritis |

JAK-STAT signaling pathway|r

Inflammatory bowel disease (IBD) f

IL-17 signaling pathway |

Cytokine-cytokine receptor interaction | €9

Count
e 1

o2
[ JK]
Q-

p.adjust
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2 ERSR&N PI-C ERFMNRER EEARIFESRKERFRSBRIESBIRMEXMYE

Figure 2 Protein microarray was used to detect the secretion of inflammatory factors and the correlation of
signaling pathways in primary epithelial cells of mice infected by M. pneumoniae P1-C. A: Detection of
inflammatory factors in the culture medium of MAECs stimulated by PBS and M. preumoniae P1-C for 48 h.
B: Enrichment results of signal pathways in MAECs stimulated by PBS and M. pneumoniae P1-C. *: P<0.05;

**: P<0.01; ***: P<0.001.

2.3 BB P1-C I/ NRE P
WE R MUC5AC 4358 520

ifi % 32 )54k P1-C JERYL/NEL C57/BL6 J5 k&
UL BB RS 5 [ RS K i (] 3A), X ER G il R
YRR P1-C B/NRRIERC 0, 7. 14, 21 f128 d
5 ASASTRI B ]S AR, Ses A ik Y gl R
oK, MR SR P1-C IR YL e 5 |5/ B2
Zirh MUCSAC it forilh, 755 14 KRB E
1 MUCSAC 73 W S0 i 25 15 i 32 (# 3B,
3C), AT W E— O EE TR FA P1-C J&
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Yu 5 |k B A A e Xt /)N BRI 2 2 i B 45, X
it 9¢ S )R P1-C 2L 2R 14 K B/ BUIH 2H 2R gk
7 HE Z&f5 . PAS 448, . Tunel Z4 {51 Masson
Yeft,, HE Je@zb R EoRn, il 2R P1-C &
Yot 5xf e PBS A, iR SRk P1-C J&
Lfigtl s /N RIS A, Ilp BE T 28, il b 48
PEARMIRE , AT LAl SR AR P1-C IR YL e g5 |
AL /)N FRUIRS 9 i SR, 3 Il 4 46475 (HE & rp
AT FER); PAS Qe gt goR, iR SR
& P1-C JRYL4H 5 PBS ML, HBHFF 2E
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Area ratio of MUCS5AC

3o}
(=)
1

PP L

—_ —
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Figure 3 Mycoplasma pneumoniae P1-C stimulation caused over-secretion of MUCSAC in the lungs of
C57/BL6 mice. A: External lung morphology of C57/BL6 mice stimulated with PBS and M. pneumoniae P1-C
after 14 days. B: Immunohistochemistry showed the expression of MUCSAC in the lungs of C57/BL6 mice
treated with M. pneumoniae P1-C at 0d, 7 d, 14 d, 21 d and 28 d. C: Semi-quantification of MUCS5AC protein
expression of (B). D: HE, PAS, Tunel and Masson staining were performed after lung stimulation with PBS and
M. pneumoniae P1-C for 14 days. Scale bars in (B) and (D) 100 pm. *: P<0.05; **: P<0.01; ***: P<0.001.
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Figure 4 DKKI1 regulates MUCSAC secretion induced by Mycoplasma pneumoniae P1-C. A: Expression of
DKKI1 protein in the lungs of C57/BL6 mice after adenovirus AdDKKI1 infection, compared with PBS. B:
Representative immunohistochemistry images showed a reduction of MUCSAC at 14 d with M. pneumoniae
P1-C exposure. C: Image J software was used for quantitative analysis of (B). D: Representative immunoblot
validated an upregulation of active-B-catenin in mouse lungs induced by M. pneumoniae P1-C. E:
Semi-quantitation of the relative abundance of the indicated proteins in (D) by densometric analysis of blots
from three independent experiments (n=6). F: Representative immunoblots showed the expression of DKKI,
JAK2, p-STAT1, p-STAT3 and FOXA?2 in mouse lungs. G: Semi-quantitation of the relative abundance of the
indicated proteins in (F) by densometric analysis of blots from three independent experiments (n=3). H:
Representative immunohistochemistry images showed a reduction of STAT3, p-STAT3, DKK1 and FOXA?2 in
MBEC:s. I: Semi-quantitation of the relative abundance of the indicated proteins in (H) by densometric analysis
of blots from three independent experiments (n=3). Scale bars in (A) and (B) 100 pm. *: P<0.05; **: P<0.01;
*H%: P<0.001. #P<0.05, ##P<0.01, and ###P<0.001 compared to AdBgLII with M. pneumoniae P1-C exposure.
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Figure 5 Mechanism pattern of DKK1-regulated MUCSAC secretion induced by Mycoplasma pneumoniae
P1-C. Wnt: Wingless; JAK: Janus kinase; p-STAT: Phosphorylation signal transducer and activator of
transcription; FOXA?2: Fork-head box A2; MUCS5AC: Mucin 5SAC; DKK1: Dickkopf-1.
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