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Overexpression of Pulmonary Surfactant Protein B in Alveolar Type 11
Epithelial Cells and Its Potential Role in Idiopathic Pulmonary Fibrosis
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(‘Fujian Key Laboratory of Developmental and Neural Biology, College of Life Sciences, Fujian Normal University,
Fuzhou 350117, China; *Provincial University Key Laboratory of Sport and Health Science,
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Abstract IPF (idiopathic pulmonary fibrosis) is a severe chronic lung disease with complex etiology and
lacking effective treatment. This study aimed to investigate the function and mechanism of pulmonary SP-B (sur-
factant protein B) in IPF by constructing a transgenic mouse model that specifically overexpressed SP-B in alveolar
type 1I epithelial cells. The overexpression of SP-B led to structural damage in lung tissue, abnormal extracellular
matrix deposition, and pulmonary inflammation, highlighting its critical role in IPF pathogenesis. Furthermore,
SP-B promoted pulmonary fibrosis by regulating the TGF-f signaling pathway to affect cell proliferation and ex-
tracellular matrix protein expression. These findings offer new insights into the etiology of IPF and potential targets
for Sfipb gene-based therapeutic strategies.
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¢ & PER 4F 41 (idiopathic pulmonary fibrosis,
IPF) & — P Ji (R AS B (1) 48 e ) Jog 1 i 5, I R 3R
LA R AT 1 R DR M R e i , HC T BERARRAIE A it i 25
FA R SR AN 2R AEAL T 5 U0 TPF I RS AL i R 56
G, HATWH ORI AL TR 2. PRI 58 s A4 8
G2 PR R AT REI S H AT S AR BB TR B,
it 60 TURY b 7 248 i 20 455 il 960 225 4 R0 D e ke 45 %
HAER, H DRI\ a2 IPF R AR 1) B 22 R R 2
—_18-10]

Jiili % 11 775 P4 25 A B(surfactant protein B, SP-B)
SfipbJE R gmhl , 76 My 1A b 57 41 g o & Bl 703k
HEE YR BRI gk /1, By ki smkE .
AW TR, SfipbR N RAZBKIE R E 52
i 95 , A9 a0 B 1 PO RE AT S R I A R
BRI R A B PIARORI, SRTT, SP-BYEIPFH 1]
HARANE B FEHL A4S 2 78 70 07T

IS £ 24 A0 1) — A B B REAIE 2 20 A A0 JE 5T (ex-
tracellular matrix, ECM) ) 55 & PTAR, 1X 3 2 %
21 24 20 i AL AT 4 20 M a1 E A 43 3 EC MR
g3l AR U, e Ap A KR T -B(transforming growth
factor-B, TGF-B)f5 = Il i £ £T 2k AL T ke 4 O o
TEH, EAML Rl s A 4E 4 i 1 vE AL AT ECM R (A
M6 R, IR REIE I H 2 WA A 55 2 Whids 4 1R 42 22 PP
MOThREN™, TR, TGF-BM5 5 il g n] 4% fif
VTR b 57 4 B 5 R AT 4 4t B 2 1) 1) b Rz —[R) 78 5
&1k, (epithelial-mesenchymal transition, EMT), M
Z 5 i A 4 L R,

A58 F) F Tet-onFll Cre/loxP &R G5 7 L 7E
AR /N BV TTAY b B 4 i o 0ok 3Rk Sfipb BRI, B
FEFR FT SP-BX fili {5 B 25 1R 52 e S HCAE IPF A 1) Dy g
LRI, DURA A TPF B PR 27 i 58 52 480 7 D
fife, WFFRIET Sfipb R [FV6 97 FEng 4 3R 1K
o

1 RS

1.1 #
1.1.1  #JR i %%k # /& pMes-STOP-IRES-eGFP

FH 36 B AL 22 K22 R — a2 0, IR TR K
BEMAE S E LR E,

1.12 F¥h4h  SP-C-rtTAF(tetO)-Crelt LR /)N
B T R R A B W oty ; CSTBL/6/N BRI T
iR R SR A A R TR AR . B ESEER N

RIS TEAR @M KL+ o BT EE. &
T 5 3l 4 S5 56 3538 i € o A6 N R S A ] 52356 B )
EHEE) WA E AT, JF 2l AR v
K SER Zh A6 3 2 0 o v A b vE (LS 0 TA-
CUC-20230013)-

1.1.3 E£Z4XH Transl-TUHEZASMM . TR HEH
77l & EasyPure® EndoFree Pro Plasmid MaxiPrep
Kith) T At st e N A R A 7] 5 35 1% 52 4
B F B R v [ X 7 £ ClonExpress 11 One Step
Cloning Kithy T rg st i MER AR E AR A A #
TR 4iAL 7] & Wizard DNA Clean-UpllJ T-Promega /A
w5 PREIE N DIRG9 SR S A PCRAH G 77 )
T TaKaRa/A ] ; 5 /1% % (doxycycline hyclate, Dox)
T SigmaA Al ; Hehi i TNF-a2 swFEHTIA. it
pro-SP-CZ i fEPifR . it il Smad2 5 v FEHLAA
HPL Smad2(phospho S467)% T EHLIA. Fudi i
PDGFR-af 5o fEHT A . G dii N Hopx £ o FEHTIA |
$5KJE GFP 2 S FE SR T Abcam A ] 5 b A 1Y
JKJ5E H (collagen 1) 2 S fE HiAKIE T Proteintech 24
"5 RPN SP-BH TSR . RPTA TL-18 5 50
Pifk. EPINELFEE A (fibronectin) £ v B PRI
T Santa Cruz Biotechnology A 7] ; 4T i IL-13% 57
BEHTIAIE T R&D Systems 2 A ; Gt iR Ki-67 5. 52 b
YUK T Spring Bioscience’A 7 ; Alexa Fluor 48845
1LY PL % 1gG. Alexa Fluor 594F51c 9P Pt/ B 1gG
Alexa Fluor 680Fric 3 Ht/) il 1gG+ Alexa Fluor 790
PRIt B4 e 1gG¥4 T ThermoFisher Scientific/A ] ;
Western blot 2t & HUH SSIGHIE T~ Bl = KA
MHEARERAA .

1.2 [k

12,1 SLIESfipbAB  TrizoliAFRHUET A= B /N i
HIHSRNA, B2 pgH— i s ilicDNA . {#
I NCBIM ¥ 11 H (15 8 Sfipb 1938 519 (5190
FIWF 1), it PCRY 1Y Sfipb LA Fy B, P8 AR
AR AT Y

122 M@EELfA  fEH EcoR IBGEMEIT R
157348 pMes-STOP-IRES-eGFP, J:%f EF V] F= 4y ik 47
[T o 1) FH Bheoskt v e k) s B R DR B S etk
AR AT RSN E 2 .l R E A TR
Trans1-TUZSZZS A0 b I FEATHE 77 5 W1 pL B R
I PCRAIAD %5 5 H IR B () SR v B, PRk ARy A
R EAT I P4 o B A P A TR R ot
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Table 1 Primer sequences

FE PR/ P Y FHI(5'—3")
Gene/genotype Sequence (5'—3")
Sfipb Forward: ATG GCC AAG TCG CAC CTACT

Reverse: TCA GAG GTG TGG GGT TTG G
pMes-Sfipb Forward: CCC CCT GAA CCT GAAACATA

Reverse: AGC TGC TTC CGA CTC ACATC
SP-C-rtTA Forward: GAC ACA TAT AAG ACC CTG GTC A

Reverse: AAAATC TTG CCA GCT TTC CCC

(tetO);-Cre

Forward: TGC CAC GAC CAA GTG ACA GCA ATG

Reverse: AGA GAC GGA AAT CCATCG CTC G

A FURLEEAT B AN, U] B A I Al [l

123 BRAZBHEH S HEAARE BRI 2R AR
PR AR 2 G P 2 5 1R W e R ACHS, B S Sk Ad
TIRAZ AR SZAG IR o (R 10 e bR 5 25 L Bt
1T B AR R S R B A . I SR E R R
W LAl 0 28 1t 25 21 R B N SR IR R A%
HE TR IR R p 9%, W5 B 2R A 2 1k
BER AR E ST E N, R EE KA.

124 #AER DAL BUE/N R B S mm /e
FHBNEPE H, I 250 pL 50 mmol/LE A AL,
F-95 cC/KIBHA R INFA30 min. £ EESRMIE,
BA25 pL 1 mol/L Tris-HCl(pH=8.0), LA13 000 r/min
MBS0 5 minfg , WE FiEHEAT PCR. T2
DR 29 25 5 B 5 W0 7 51 WL T

1.2.5 H&E# & AW 460 °CHiE, BT
B 2R VA A AT I A B P P TR (IR vl
ERME, 100%. 95%-. 70%-. 50%)HEATE K. TG
) A S IR AHRE B8 3~5 min, K35 FH LT G
1 min, T FBE LIRS OR BE IR B &1, 50% 70%.
95%- 100%)iEAT K. f&ih, & W REHI)E,
FA A IR 3 DR A

1.2.6 Hf4ELR @ AN E X FImage Pro Plusf#f4:
Xf H&EJ 1 i 20 2300 1 BT 2 A, it 30
Tl RN G 2 50 BT, B0 B B vh BT i X 38
AR, BEANFEAR /DI B AN [R] Y = AN X5k, BLIF Al i
H N, A3 8dE4 GraphPad Prism# /43174t
.

1.2.7 AZAN#&  HEAYREREMEKE,
7£60 °C N M A R Gt 45 min, =i R4k detn
10 min. PHJE, LHZY) &K IEvE, 15 K 2

AL B BT (0. T3 R AL A Y
FRIE G 02 h, B fa RN IEG T G2 he 4ufh
SERRJE, F95% LA H 8 i SR AT 4 BRI 6, f )
FH&EG IR ATIUK . B3 AR A7
128 KEKAEE  HAWHRY) FHRH&ES
EINEATIE . BKE, BT 1% SR iR
W R SRS minfE, R AW HE. VI Ak
WN5% BSA, T = NEH1 h; FI0AH R — 5 R
7 (1:200), F+ T4 °CHKMHFERWE . XHBEM=
POMRER (1:1 000), T =3 NIFE 1 h; #00 DAPIH:
PEBCHEAT 40 M A% S €52 min; H5 5 T N 5 628 K 51
AT E A, HBOLI R E B E I

1.2.9 %R miniti K H ImageJ 4%t 4
& 922300 7 VR HEAT PR A - B, S rE
Image 3 {4 H 18 % 5 9% 5 6 R IR 2 FE RO 0T BU RS
AT IEAT 5 I AT RR o R B 1 R T
W W IX 43 BH P 20 1 5 7 s ) BRI, A4 PH P48 i
75 BG4 B AR L o 8 Ik B (0 20 PR T B 1
X bR e R BE PR 2 B AT B BB, IREE RN REAR )
ZANUIEN B G DR S A B T S .

1.2.10 Western blot  3RE/N B ZH 23 HR BURL 2
HI5T, K BCAVEAT IR EE ; B 40 pgfR H I 12%
[JSDS-PAGE % 5, 1fij 5 7E.200 mAE L5 1F T AT
B, B R £ PVDERE; NN 5% BSAT =T
BT hy BN — PR RER(1:1 000), 7:F4 °C%
PR E . R HAEH TBSTYE R B Puk, A
FOCHRC I HT/ B E S 1gG = HT (1:5 000), T
TIEE 1 hy 2518 Odyssey CLXZLAM IS0 %
RGUHATHER I, K EE. REFE R
1K KP=H I E K AR/ B-actin 2 BT AK A 1H
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1211 it Faodr  BLWHIIELIN, M
GraphPad Prism 9.0 fF 3T Gi it 220 M. e E TR
45 TAHE LA B E AR AE 22 (xs) o, 2L 1) 090 e
BRI ok 5, 2 20 IR Es K 7 2290 B, P<0.05%%
NERAGIEE L.

2 R
2.1 pMes-Sfipb¥sEFE /iR B HI&

8 PCRY MG+ A Sl i SP-BI Sftpb ik [A]
F14K mRNAFA (K 1A). FiZ3E R 751 5 2k 110
'] pMes-STOP-IRES-eGFPJii i 8 2% #2 , H3H4T I
DAL (B 1B). FIH BRGESHAR, HEA
JRRL T N HEAAE BR OS2 R B k%, R e 2 A0 4
BER 8. B/ R AR, Bt UE LR 41 DNA
PREIARE B S PCRE 52, I IhIRAG W H L 3L A
/N (BE1C), K I R B iy 44 HpMes-Sfipb »

2.2 FHBIE R HARE FRIASP-BEE B E /MR AY
HMES B MIIE

¥ pMes-Sfipb % 3£ K /N R 5 SP-C-rt TAR (tetO) -
Cre T HFRACHD, RINA = 3L 2L R /N [RAR Y SP-C-
rtTA; (tetO)-Cre; pMes-Sfipb({ii 5 N SPC-Cre, Sfipb) .
AR 3 T SV [ SP-C R 81 305 reTARS 5%, 15
Bh Dox %5 5528 Sftpb I GFPHE A 1) 2 4 PE it ik
(K2A). 2 DoxAbFE 7RI BAE/INR, TETZHZ R m]
MEL B GRF ISR 9, R GFPRERZRIA i 2 (B

(A) B)
bp bp
3000
3000
1 000

1000

©

2B). H4b, Western blotZ BT 7~ , B FE DA /)N BT 2.
2 SP-BHE H R /K-1E Dox b B 7R . 14~ H A2
MHJERZE TR (K 2CHE 2D), X tHIGIE T
SfipbFEIR 3 R IK R
2.3 FEIE_E R AT RIASP-BS BT 4 1Al
T

7E X} Doxifs 58] SPC-Cre, Sftpbi KK /)N B i 4H.
PY) AT H&EG 5 , W82 21 fili 21 23 45 M 4R
ity B B S 3 R A R AR BRIRIE (B 3A). @
I E BT, SAHBALM L, FE RPN BRI L2
b 25 10, S FLBE A SR R, X A ARG
NPEHE(EIB3B). AZANGL (L8 R IR, # 3R /N U
2R ) R DR A 4 B G 2 (K1 30); s ikt
Kt —20AE s, S5X IR L, F RN R AT 2
HTTAY R Ji 2 1 (collagen T)FI4F3% £ [ (fibronectin)
Tk KOV R (FAARE 4B). AL, KIERH T
TNF-o. TL-13F1TL-187F %% 5 [K /)y BUili 35 rh S8 K
wERIL(FA4C~E4E). DL g5 R IR A L
B 4 A 3 2R IA SP-B (1 /N RS Y Hp U %2 B (1 55 2
Ak, 5 TP PRFFAE R I — 2 AR, 3278
SP-BJid ik 1] G S TPF A HLE FE A ok .
2.4 FRIASP-BSHAHIOIE R 4R A0 £ 4
MR = 1ETE

S FH 400 0 488 B A 10 47 K67 5% I 345 41 o 448 B sk
ATATI . W Z2 222 Dox A EE Y] SPC-Cre, Sfipb’ &

A: PCRY 1Y /1N ESfepbHE DR 1R B i W A R K 181 B o 2 JRORE B 1) 20 1A 4 B R B b 52 Pk P T 1 S AR U 1) s W 40 B, kT2 g D) i
TR, 410 BB 5 HE P 7R D9 J5 B2 I B C: e DR /) B PR R 26 s PO B IR B s FRL K 1 VG 1~ 10 9 ISR K 10 /N 5, Ferh g ' 70
1041 ApMes-Sftpb % K/ 6 YKIE 1179 LA EE 2 UKL Dt ity BE P08 B kT8 124 BLAHO AR BRI i .- M: DNA marker.

A: agarose gel electrophoresis image of PCR-amplified mouse Sfipb gene; B: agarose gel electrophoresis image of the linearized recombinant plasmid
after enzymatic digestion; lane 1 represents the original recombinant plasmid before digestion, and lane 2 represents the recombinant plasmid after
digestion, with the red dashed box indicating the fragment for subsequent recovery; C: agarose gel electrophoresis image for genotyping of transgenic
mice; lanes 1-10 correspond to the IDs of the 10 harvested mice, among which numbers 7 and 10 are identified as pMes-Sfipb transgenic mice; lane 11
serves as a positive control using the recombinant plasmid as a template, and Lane 12 is a negative control using dH,O as a template. M: DNA marker.

Bl pMes-Sfiph%t B E /N AIHI&
Fig.1 Construction of pMes-Sftpb transgenic mice
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(A) (B) Control SPC-Cre; Sfipb
hSP-C
Dox wr +1tTA QO
/ S
— (tet0), Cre 2 mm 2 mm
Siph e BGR- | |=
LoxP LoxP <}
=
l 5
l—>
Sfipb _[ires [ EGEP}— 100 pm
(C D T
) ( ) 5o hkEk 1 Control
SPC-Cre;Sfipb o = Bl SPC-Cre;, Sfiph
Control Dox 7d Dox Im Dox 2m 544
Gy
C - - AJ } S 34
SP-B - e 43 kDa %
' E 24
& 43 kDa g=]
= 14
Q
=2
O—
AN S > >
S A& A
& g
Co Qc Qo‘\~ Q°+

A: SPC-Cre; Sfipb % [R/IN R (144 S R 2 8 B: i BRI GFPRIAL I C: Western bloth il fifi 21 23 1 SP-B IR IA/KF; D: ACKEMEL L .

*#%P<0.001.

A schematic illustration of the construction principle of SPC-Cre; Sfipb transgenic mice; B: detection of the GFP reporter gene; C: Western blot analy-

sis of SP-B expression levels in lung tissue; D: quantitative results of SP-B expression. ***P<(.001.
B2 SPC-Cre;Sfipb%e £ BB RIHE S B M RIIE
Fig.2 Construction and validation of SPC-Cre;Sftpb transgenic mice

/NI ZH 2R Kio7FH VRGN i R 3 2 o i
Y MG FE TG ShRE S 3 o (B SA). BRI R
B, 50T R 2 A L, 7 8 DR /)N BB 4 2R AR K67 [ 14 4
o e o) 2 25 F s (B 5B). b4k, A Hopx pro-SP-
CHIPdgfrofF AHF bR, i G 5% et AN i
O TRVRI TUBY b 7 40 M 2 AT e 4 B AT T 8 = 40
Wro G55 EIR, 1£ SPC-Cre; Sftpb 3L [H /N Gt 41 21
1, pro-SP-C Al PdgfralfH 144 i $i i 2 2 1, 5%t
R AH B 22 5 3 T Hopx FH I 200 A g U At 30
B AR (BSCRIEISD) . XS R B4 7~ T SP-Bid %
IR A% T il LI 7 290 i R0l 2T 24 400 i 1) S o 48
FAIL G, B RIX — I F2 1T B8 2 IPF A ATL 1) (1 S B A
MWz,
2.5 FHENE_E R AT RIASP-BHERG SR TGF-B
E518%

I FH A 5 S et 5 TGF-BAE 5 38 I 0 1) 5%

B> T 4B PR B 1L Smad2(p-Smad2) B TSI . 45
BIR, & Dox A TR 1] SPC-Cre; Sfipb %% 3 K /N 5.
IR, p-Smad2 I BHTEAS F B &1 £, K TGF-p
5 5 I P A B R TR /DS SR A 23 A B O (BT 6A)
Western blot 7 T3t —PAIESE T p-Smad2 45 /KT
BERE, HRERNEE RS (E6B). XLkl
FAR7R, SP-Bid FRiA vl Al i 1Y 5 TGF-BIE 5 %
FHOCER TG T, (R R AT4E4 e . b R 20 1 3
FE AN L A1 5T AR, DN T HHE B0 it 41 4 A I R 1)
R ARMITTE AL N TGF-BIE 5 18 B 1 T T
25 DUHIR AR R SP-Bid Rk 5 TGF-B{5 5 il %
4 58 2 [8) P ER] SR 0 38 DA B R it 4 4 A o 75 41
AT IR .

3 1Wig
B 3 S M A A I TR b 4 b i A
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(A) SPC-Cre;Sfiph

I Control || Dox 1m

on
=
8
m
!
jant
(B)

2 80+ ok

= koK

% 60 rxx

% o0

2 404 1 Control g=

o 0 SPC-Cre;Sfipb k-

5 2 Z

B = S

=] = <

-g 0 T T T T %?

2 0;\5 Q® Q’é\ S

£ ¢ P PR é

A: ZDox %5 AN AN (B FISPC-Cre; Sfipb 5 7 R /IN Rl 2L ZAD) F H&EB Gt g L B: A ZATH AN (5 LG il C: £Dox 557K 5 SPC-Cre, Sfipb¥i 5
RN ) Fr AZAN G B 25 R . ###P<0.001,
A: H&E staining of lung tissue sections from SPC-Cre;Sftpb transgenic mice induced with Dox for varying durations; B: quantitative analysis of lung
tissue area proportion; C: AZAN staining of lung tissue sections from SPC-Cre;Sfipb transgenic mice 7 days after Dox induction. ***P<(0.001.
B3 SPC-Cre;Sfipb%¥s 2 H /R ARASTALA Y F IR
Fig.3 Observation of overall lung morphology and histological sections in SPC-Cre;Sftpb transgenic mice

(A) B) © (D) (E)

[ Collagen /DAPI ][ Fibronecti/DAPI || TNF-o/DAPI | IL-13/DAPI | IL-18/DAPI
S
f]
=
o
Ol UL :
100 um ; 100 um 100 um 100 pm 100 um
s
&‘;}
S?S E
% ' ! 100 pm 100 um 100 pm te ¥ 75100 um

A: DR JEEE (A1) S DRI B: £ 8 11 S 2 DRI C: TNF-aff) G 56k ll; D: TL-13 1) e 5 Y6 Anill; E: TL- 1811 G 5 e Al o
A: immunofluorescence analysis of collagen I; B: immunofluorescence analysis of fibronectin; C: immunofluorescence analysis of TNF-a; D: immuno-
fluorescence analysis of IL-13; E: immunofluorescence analysis of IL-18.

El4  ZBRaSNER Bk 53 A0 S E F A9

Fig.4 Assessment of extracellular matrix components and inflammatory cytokines
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(A)] Dox 7d | Dox Im I Dox 2m | (B

] ] 1 Control

B SPC-Cre, Sfipb

_E ° 45

= AN ek

=] =

&) = *okk

3 : ) — O 34 Hkok
100 pm 100 pm 100 pm | 2

< |8 S E‘ 29

2 v S

) %

N s 14

S8 5

O 2

, o 75 : >

“ 100 pm | 100 pm : 100 pm = 0l ’l|| I__‘__lu
L T — — | Dox 7d Dox Im Dox 2m
(O] Hopx/DAPI [ pro-sp-c/paPl || Pdgfra/DAPI | (D)

] A : ' T ‘ ] 3 Control

B SPC-Cre;Sfiph
60+

=3

S

Control

otk

404

Hokk
| I ﬂ
O T ’l‘l T

: > R L Hopx pro-SP-C Pdgfra
A: SRS YIKI6T ) e VORI B: Kio7 IR 2 & 20 Hrs C: il b e 2 A e 2T AR 2 B ) G BE OB AR I D il 1 52 240 e
UM E LA . ***P<0.001; ns: P>0.05.
A: immunofluorescence staining for cell proliferation marker Ki67; B: quantitative analysis of Ki67-positive cell; C: immunofluorescence detection of

100 pm p ; © 100 pm

Dox 7d

Percentage of positive cells /%

SPC-Cre;Sfipb ||

1 0 pm 100 pni .

I

alveolar epithelial cells and fibroblasts; D: quantitative assessment of alveolar epithelial cells and fibroblasts. ***P<0.001; ns: P>0.05.
[ES SPC-Cre;Sfipb%% £ [E/): 5 B 28 21 40 At 58 K 2R B4R BY 43 1

Fig.5 Analysis of cellular proliferation and cellular composition in lung tissues of SPC-Cre;Sfipb transgenic mice

(A) | p-Smad2 || p-Smad2/DAPI | (B) Control SPC-Cre;Sfipb

e —
Smad2 “ 58 kDa

© ’

100 pm 2.0 4 sk

Control

100 pm

— T>) 1 Control
L 1.5 4 B SPC-Cre;Sfipb

< IS

S E

& £ 1.0 4

¥ Q-

S 5
>

5 £ 051

100 um 100 pm o
— O -

A: p-Smad2 [ 935 ¢ YA, B: Western bloth il /2L Smad2 i R ft.Smad2 8 A 1R IE /KT, C: NBE MR LSmad2 8 A /7 [ & Smad2 % A HI &
g5 R . *#*P<0.001,
A: immunofluorescence detection of p-Smad2; B: Western blot analysis of the expression levels of total Smad2 and p-Smad2; C: quantitative results of
the ratio of p-Smad2 to total Smad2 are presented. ***P<0.001.
[El6 SPC-Cre;Sfipb%EF /R AHH LA P TGF-BI5 S B E 1M
Fig.6 Assessment of TGF-p signalinga ctivity in lung tissue of SPC-Cre;Sftpb transgenic mice
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SP-BIF FL IR /N ALY $R T 1 il SP-BAE IPFH 1)
VEF B ooy 0L . W54 4B 7R T SP-Bid Rk K
FEUMRE . AR TTAR G 0 DL K 9 hE
R LTSS — R AR AR, IX LA AL 5 TPF 1 R
B AF B — 3, B SP-BAE £ 4EAb R Hh (1 1
FAERAE TR A

SP-BYE N — MG iR a2, SEATHY
T 3% BH LA PRI Y60 2% T 5 ) R 4 4 it e A e 1k
TR EEEBEER M. SR, A0 R SP-Bid
RIS TTREFTHE VL b i I fa s, S g
R BB IR R 280 Jf A0 5 5 ) e AR o X — RIS e i
KT SP-BYE M H A FH B FEAHIT R, 27~ SP-B
[P ZRAK KT R T e T BEAFAE — ARG AR T4 200, it
Ab, ASHIF TR M 22 3 SP-Bid 1A K/ R 4L 2L 4
i 36 L T R R o) A e XU b R 4 i A i A
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