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W, FIEE T /NERUGZHZ cDNA SO, LIRS Gald DNA 45545

PSR TEAL P31 A i, A R AZ BRSO

L P311 Z5AH A . I e L YTIE MO T O T ANE R R — B B 1E, SPARC (secreted protein, acidic and rich in
cysteine) iy P31 A EAEHE A, PR RN, SPARC fEMGZHZH BAT S P311 AU R IE B FAFAE, XU g
MU= YA 7R SPARC F1 P311 78 /) Sl 4123 s 40 T Milivfe b o dn M RVL s - 44t . $20 P311 W] REidE i 5 SPARC

BRI AH TLATE S Wi e A 75

E4iE R E, P311, SPARC, BAEEMAAS
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it B WA A SR B SCHRITERS R
ARG BRI TR PR AN 43 IR T B S
Oy SR YE T “ bR ISIARTEAS, TG
I BB ) T B D) 1) T 5 3 114 32 v A< T (aidrway), T
S 2 TE O, I 2 T 20 R AT AR A 4 3
AR AL, LR S s A S 205 4R
JURPIR e . [ =G0, b n] 5 R BEE AN = A
% P BH 2€ P i 95 (chronic obstructive pulmonary
disease, COPD) LA J JIfi = i 48 7 s il o S 2. H i
X IX LI W TG AT IR IR IR T 7. - OB
I BTN, AERT IS, R o) R
AT R, FRATTR FH 0 o1 22 ek 4% A2 (suppression
substractive hybridization, SSH)#i A, 1H it LLAM
AN AH I B (i s it 6 393 R it 60 199 4 Sl AH
XTIl R B R (B AEJE 1A H)/A R 2
RIRIA ) Z2 57, BB T —ANE5 BRI R AEAH G
BURE SR RIA AL N p3110.
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RS 1, S P31 AR S & Pee. HE—
IR, SPARC 7EfZHZH HAT 55 P311 #
U IE I FPARRAE,  HAEM I U412 5
P31 e (07 il 5 40 R UL B 2144 440 .

1 MR57E

1.1 ##

RNeasy® Mini Kit " H Qiagen 2 ] .
Matchmaker™ Library Construction & Screening Kits
(L4515 1H % 44 pGBKT7. £k #14& pGADT-Rec.
cDNA CJEMH RS PEG-LIAC [ REFE AL R 40 K
AH109 B FE%) . Matchmaker™ Co-IP Kit. Protein A+
C-Myc Monoclonal Antibody #1 HA-Tag Polyclonal
Antibody "4 H Clontech /A 5. TNT® Quick Coupled
Transcription/Translation Systems F1 Transcend™
Non-Radioactive Translation Detection Systems 14 4}
BRI R4 H Promega /A @] . TaKaRa RNA
PCR Kit(AMV)Ver.3.0 S HAt 43 v b Bt g ) H
Takara /A @ . pCMV-HA 5 pCMV-Myc ¥ #% %k
SO b B TF R AR AR o e e AR S . XL
a3 T 9 6 HOA 52 5 B 7% UKL pcDNA3.0-YN 5
pcDNA3.0-YC Hi B FF R 7 AR fir B o 2 e o A2
FEEMS . Anti-P311 $i4A H 2 [H Duke K% Gregory
Taylor # #% # W , anti-SPARC #T 1A & H
ProteinTech Group, Inc. A, 4l JkkSE: thACSL L
=R AF . B6/C5T /I Bl H1 A B 3 ) 0 B 5
Lipofectamine 2000 Reagent J#J H Invitrogen A .
Protease inhibitor cocktail /1 Lactacystin Jl4 [ Sigma
2wl AR K1) i Invitrogen 23 7] 58K
1.2 7%

1.2 FMHOR pGBKT7-P311 %L, LAIARSILG
% HT A ) pEGFP-N1-P311 M #itR, LEyrsld
GAGTCTCCATATGGTTTACTACCCAGAACTCT-
TGGTC, Fi#451% TCGGGATCCTTAAAAAGGG-
TGGAGGTAACTGGTAG, #"#4 P311 [¥] ORF 42J%
F. PCR W& VIS, 5 pGBKT7 & 44 [7]
I BEAT Nde 1/ BamH 1 MUY, 2 5 BEATERT 4
L2 E. coli DH5a.  FHTE DT BE 2 PCR % 5E 71X AL
W

122 /PEUMZHZR cDNA SCERIREE. Bl P311 &
1% B AR BC i R 2B 5 58 11 R (postnatal day 11,
P11)/NEUAIZ A4 8E,  RNeasy® Mini Kit 425
RNA,  I5 I Wl 48 112 H Uk A 58 Ak 23 6 O B o A

RNA 7= & K& 4 & . $% B Matchmaker™ Library
Construction & Screening Kits /= s Ui B 15, #J&E /)
BUIMZ1Z cDNA CFE. EZULRUIN R : fF PCR 4%
I RNA FE5 1 wl(Z 1 pg). CDSTI 314
(10 wmol/L)1 pl. J&C RNA i H,O 1 ul, 72CHH
2 min, K LA 2 min. KRNI SxEH— RS ob
W 2 wl. DTT(20 mmol/L) 1 wl. dNTP JE &4
(10 mmol/L) 1 wl. MMLV ¥4 S0 1 ul, 42°7C 5%
A 10 min. FEAIAN 1wl BD ASEC I B SER% TR
DLCHWH Lh )5, 75CLILRMN, SEREE—#5
B XUEE cDNA & AR Ay : cDNA 25 —4E 2 pl.
WAIK 70 wls 10xBD fE38 2 5 PCR 2241 10 pl.
50 x ANTP V&4 (% 2.5 mmol/L)2 pl. 5’ PCR 5|
) (10 wmol/L)FT 3" PCR 5[#7(10 pmol/L) % 2 pl-
10 x GC- %A 10 pl. 50xBD 3 2 5 KA HER
B2 wl. N AAEH 95C 30 s TR, 95T AR
£ 10s, 68°C B K LM 6 min(FFMEIFLEK 5 5)
24 ANMEFR, 2 )5 68C fRifk 5 min. 7 1.2%
DR NRRE LA T riK A S, R alif At aifth, fRAF
F-20C.

1.2.3 i FUkL pGBKT7-P311 #5115 B % 1
M. ¥% M Matchmaker™ Library Construction &
Screening Kits U] 145 1E, H PEG-LIAC V245
PRk pGBKT7-P311 5 pGADT7 ¥4k N BF R #k
AH109, LA pGBKT7 5 pGADT7 51k 15 Ay X} .
AT SD/-Trp “Fifl, 30C #5597 2~4 KJa, HEEC1
AN, 4y BT SD/-Trp/X-a-Gal.  SD/-Ade/-
Trp/X-a-Gal. SD/-His/-Trp/X-a-Gal = F -4 - %Il
L. 30C IR 2~4 K, MBI A
PR AE R, DR DU A3 1 UKL & 75 6 AH109 PR
FERAFAE HBEAE R . [ BREL 1> SD/-Trp V4K
EAEKMREE, FFT 50 ml SD/-Trp(Kana) i 4
BrFeFE, 30°C F 270 t/min JFEE R, K
T Ao 45 Ago< 0.8, BLHIFEIH R pGBKT7-
P311 KL =M% 1E 1 AHL109 4 #ME,  [eZ WIAIE
BILTCEEME, T T I REXU AR AC TR IE .

1.2.4 P REXUAAT Ok /) BRUIT 241 21 cDNA SCFE.
% 1 Matchmaker™ Library Construction & Screening
Kits ¥ B 1034, F 2 NS TOR, pGBKT7-P311
(1) AH109 il % U2 540 e, JFH PEG-LIAC %
[ IS} 5 NN BRI 4L 20 ¢cDNA CPE 5 pGADT-Rec £
Yt 3 K . L pGADT7-RecT 5 pGBKT7-53 i
pGADT7-RecT 5 pGBKT7-Lam 3L %14 AHI01 [
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BRI TIAE A BHAE RGP A A B R AT
F 50 4~ SD/-Ade/-His/-Lew/-Trp “F-4, F£HL 30 ul
B, MR 25 % J5 ¥R AT T SD/-Leuw/-Trp Al
SD/-Leu ~V-#, H TS8R, I T A
30C FEIFR 3~7 REME L. ¥ 4 Yot BIE
WA R, T R 2 #E R & SD/-Ade/-His/
-Leu/-Trp/X-a-gal “F A A Ml MEL1 it & 5 BRI 1) &
K. 30°C LRI IR 3~5 K, WMEHEK G A
. 7 A WE L R B % BV Ay G IR IR B AT A i i
HH R BH A v

1.2.5 PHYESEFE R 7% PCR 52 5. BHEE
SD/-Ade/-His/-Leu/-Trp/X-a-gal “F-# L (1) ¥ €7 BH P
TolE, BIFT 30 pl Lyticase(0.05 U/ul), 37CHEH
1h LAEBRANMEE. 575 95°C 1 N AR R i 147 14
Smin. FEL, HURIEWE 2 Wl FE N BRIEAT BV
PCR. ¥ H] AD domain 5| 4 : 5 AD Primer,
CTATTCGATGATGAAGATACCCCACCAAACCC,
3" AD Primer, GTGAACTTGCGGGGTTTTTCAGT-
ATCTACGAT, RN AEZR 50 wl. NV 5EHE, H
2wl AT IR BB e rELACR I, A TT A 31—
S PAIE RSN, A 2 4 UL By B 4 1 77 )
W53 O etk

1.2.6  PERERZAS MBI PRI UE. I3 D) 1)
BHE 7 e 1 B 1 PR pGADT7-Rec-cDNA. H 4 Jit
ki, 5 pGBKT7-P311 $L#% 1k AH109, H SD/-Ade/
-His/-Leu/-Trp/X-a-gal “FARBEAT IR, Q1 Ge 2k s
B, R[] SR8 UE ).

1.2.7 AN LIRS AE P31 5 A E AN
FEAER . 40 LARH M 5 B 2 — 1) pGADT7-
Rec-SPARC H 4 Fiki. pGBKT7-P311 Ayfkiti, {#
F TNT ® Quick Coupled Transcription/Translation
Systems A1 Transcend™ Non-Radioactive Translation
Detection Systems F#l 1% J 45 10 % FH P4 5o ¢ o 1 >
), F Matchmaker™ Co-IP Kit 34744 A fo 38 30
J€, Jf il ik SDS-PAGE & Streptavidin-AP 4% &
Western blue . (i 51 3E 4740 .

1.2.8 A1 LPiie il P31 S A E AN
MEAER. 435k @ pCMV-Myc-P311 Fl pCMV-
HA-SPARC E A% ik 44, H Lipofectamine 2000
Reagent % 4L /4= KR A K 4 1) HEK 293T 41 it
I 55 8 pCMV-HA-SPARC FlHE Yed of i, 4
48 h i, H 1 ml % 10% protease inhibitor cocktail
A1 pl Lactacystin [¥] RIPA Zf#41 . A 10 ul

C-Myc B TEEHi4(0.1 g/L), 4C g4 1h,
I 50 wl Protein A 4k 2ER & 2 h. Z G &
Lactacystin [1] RIPA ¥E%% Protein A, HE & 4 )5
A 20 ul SDS-PAGE _EFEZZ0, 1 12%SDS-PAGE
X AR A FORE S EAT VK. LA HA-Tag £ o B B4k
0.1 gLy b —$t, H Western-blot £ I T 2 & 1
HA-SPARC. Jx 2 Ll HA-Tag % 7% [ Hi 44 8k 47 3¢
UUE, ] 16%Trince-SDS-PAGE X} 25 [ J5i A 5 i3k
TH UK, C-Myc H 50 B Pt A& d3E1T7 Myc-P311 1)
Western-blot £ J1.

1.2.9 R FoOGHANERKE P31l 5H 445
FIIAHEAER . 43 5% P311 F1 SPARC b A
5 ¥ {09 Y6 2 [ (yellow fluorescence protein, YFP)
N uip 8% C ¥ 1) 5 % £ 18 4 &£ pcDNA3.0-YN
5 pcDNA3.0-YC, #4 # pcDNA3.0-YN-P311 5
pcDNA3.0-YC-SPARC. 3t#%4% HeLa 411 /it 48 h )7 ,
FERFEW N 100 wl DAPL 4k£E8:% 2 h s,
BT 4CTF2h VLERIERREZRL. ZFEH
PBS P4 6 ¥k, JF THOGIL R A B0
(Leica TCS SP5 confocal microscope) WL,

1.2.10 Real-time PCR £ Il 3 (K % 35 (1 1] 7 %
LL E16.6 (Embryonic day 16.5, BH1& # H B id 4%
E0.5). E18.5. P5. P11. P15. P30 /Mgl 2k
BoRE, 4> B ECE RNA, 4l ] TaKaRa RNA
PCR Kit(AMV)Ver.3.0 & i ¢cDNA 5 —%E. i H]
Toyobo A #] ] SYBR Green Realtime PCR Master
Mix T+ iQ™5 Multicolor Real-Time PCR Detection
System (BIORAD) H' @47 ) . P311 i 514,
CTGGACTGAAGGAAGGGAGAAT, R iif 514,
TTCGGTTCACTTCCTTAGGCA; SPARC I Jif 5l
¥, ATGATGAGGACCTGGAT, F iif 51 ¥ ,
GGGTTGTCAGCCACCAC. ¥ GAPDH AN %,
L3514, AACATCATCCCTGCATCCACTG, F
Wi 514, CCTGCTTCACCACCTTCTTGAT. PCR
TPk 94°C WiAE Pk 2 min, 94°C A8ME 15s. 55C B
K 10 sv 72°C ZEAH 30 s, P53 40 K, I )E 72°C
5min. BN SR ES 3 K. V4R
Jei o LA R BTN ¢ Y6t 1 2= 6 Bl 2 mp AT 2 801X e
JE B AR Cr(cycles threshold) %) J A 4 3% it 47
SE AT, LA I DRI IA A 6] R DU S R A
XTI ACy o, B AC: S5 THEIER ¢ H S
5 A GAPDH Cr fHIM %, AC: fHlk s, R
SEP IR 25 aT K AT B I s, /)
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BEFERE A ZU P IR IE AT, AN B E K]
FKIE M ZE L AAC: Kox, HEmE AC 5 HAh
B ACy 73 PR AS . 03 DR 28 52k 114 A0 13 %5 A

2 IOR. AT Excel Bl RAE
1211 gz ge . o 4ifh: Pl
NI AR Y) o, S B A KE, LA
0.1% Bl 37°C 43 10 min HATH R B H. 3%
H,0, FF v 0 A0 HE 20 min ¥ B3 P V5 AR 1o 4801k 4
fifg. MyEE A 1 h 52 0 anti-SPARC(1 @ 400)
B¢ anti-P311(1 : 500)Pifk, T 4CHEH. L& 02%
Tween20 [ PBS ¥t % £ R yu k. 4> nl @ o
ABC-HRP fil ABC-AP(Vector Lab) & 4t 4% & DAB
1 BCIP/NBT {2 t4 5 48 (4 N B AR H AT KA
MLA®]), %on P311 A SPARC BHIEGH Y, FRA Bk
Contrast Red 4% 5 & fr. WEpREdlib: K H
Dou® TM %32 21 A4 XG4 32 571 6 (G M 208 A= e R
FRA AT, Fly™ it BT #E. A
RS g S, VIR TR B S, SE A
anti-SPARC $ik, JFE M. FRXILEE A, N
A anti-P311 $ifk, W5 .

2 & R

2.1 iFHBK pGBKT7-P311 MM E 54 R
gl

DA S 56 = 7 S Rt 10 R DR P31 3Rk Ak
pEGFP-N1-P311 A #iti, 3 P311 4K 1) i
BLAHE(ORF), M3t 207 bp. ik Nde 1 1 BamH 1
A7 815 B R S 42 R 1) GAL4 DNA-BD 4 44
pGBKT7, #4 4 th 5 1 5T ki pGBKT7-P311. £
PCR &z W (%) BH 1 B 20 A28 I P 55, 25 R WoR
P311 KPS P91 S S i HE R IE A

Sh R W5 A BTORL IR B S BOTE RE MR, K
pGBKT7-P311 5 pGADT7 il pGBKT7 5 pGADT?
oy nl AL 2 AH109, JF % H & SD/-Trp/X-a-Gal.
SD/-Ade/-Trp/X-a-Gal F1 SD/-His/-Trp/X-a-Gal 5577
B I K5 7% . pGBKT7-P311 5 pGADT7 % 1k It
AH109 H 7 SD/-Trp/X-a-Gal 55728 - i 11 4 B
%, IM{E SD/-Ade/-Trp M1 SD/-His/-Trp “F-AR 344
e’ K, 5 pGBKT7 M pGADT7 #4 4k 1 11 A4 K 4F
PEsE 4 —30 B pGBK-T7 445 (15T Trp Hit b 3 A
TRP1 i 45 i ki pGBKT7-P311 A] 7E TG Trp 5%
Itk BAEK, (HEIASBOREEEEE AH109 H R
HILIN HIS3 ADE2 M MELI. AL B LA BEAE

Ade B His PR FREE FAEK, BRBETE B (4
W% . RURLE T K P31 3 sk, [\
pGBKT7 Ak —FE JC e R & SR R, w]
F TSRk
22 BEREXRVSTHIL P EEEH

K H W AR, 1 S8 3R A9 5 A KL
pGBKT7-P311 ¥ AL 1)1 BE TR AH109. LA F ATl
AR 11 RN R cDNA SCEE R 2 AL
pPGADT-Rec [A] I 46 A0 45417 5 15 BORLIY) AH101, 3k
BWPAZ . LL pGADT7-RecT 5 pGBKT7-53
M1 pGADT7-RecT 5 pGBKT7-Lam 3t # 4k, AHI101
BB 23 5 A kg BE M R MR R, G e Al
SD/-Ade/-His/-Leu/-Trp A1 SD/-Ade/-His/-Leu/-Trp/
X-a-gal PRI IAS SCEE AT PR i 1k, SL 3R
401 ANPEPESCRE(E 1, R0 E).

(2) (b)

Ty F o e
f . . . : ,“.': -
\ g A :' .
NSzie

Fig. 1 Screening the library

The yeast cotransformants which could grow on SD/-Ade/-His/-Leu/-Trp
plate were transfered to SD/-Ade/-His/-Leu/-Trp/X-a-gal plates to screen
positive clones (blue ones). (a) A positive control, which represents yeast
AHI101 cells are cotransformed with pGADT7-RecT and pGBKT7-53.
(b) Represents positive clones in the library resulting from yeast AH101
cells cotransformed with pGBKT7-P311 and pGADT-Rec-cDNA. (¢) A
negative control, which represents yeast AH101 cells are cotransformed
with pGADT7-RecT and pGBKT7-Lam.

¥ P A7 B 1 e B EAT 1R 7& PCR 5 HLVK %58
A 264 MonlEY G AN, RS K
HWHEATINR, LA GenBank %3 () BLAST 1.5
SFTIPEE R, HEBRZ R ARG, Rk, Sokifk
A R SR MBI R R B A E R S,
%o} #6043 BH 1k 72 1 H) SD/-Ade/-His/-Lew/-Trp/ X-a-gal
SRR HEAT B M UE . ) 2P i 8 SPARC.
Peroxiredoxin-1. SP-C. LoxlI-1 %2 2 7] it 5 P311
FEAER M E A REE 1).
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Table 1 Gene candidates encoding P311 interacting proteins

Name of gene Homology Accession No Functions
SPARC 100% NM_009242 Calcium ion binding, extracellular matrix binding
Prdx1 100% NM_011034 Oxidoreductase,peroxidase, peroxiredoxin activity
SPC 100% NM_011359 Regulation of liquid surface tension
Loxl1 100% NM_010729 Metal ion binding, protein binding
TnXB 100% NM_031176 Collagen binding, heparin binding
Galectin-1 100% NM_008495 Galactose binding, myoblast differentiation
Fibrillin-2 100% NM_010181 Extracellular matrix structural constituent

AT FE SPARC 1t b ALE
SPARC((secreted protein, acidic and rich in cysteine),
BE & Dt E R R I /i 1, M B A
aREtEn, RKIETAF DR Z AL, )
e K EMEREP AL AN, HAH TR AR
DACERE S A EE M TR A A R T A
EEI TN
2.3 SPARC 5 P311 ZERSMEEER

A EEAE P311 1 SPARC 4K [ 76 /R 41 1) AR B 1k
A, &AL pGBKT7-Myc-P311 il pGADT7-Rec-
HA-SPARC AR, FIJH Promega 2 ] ¥ &5 [ )5
WAME S ARIL R SE, 73 & K 458\ Biotin-Lys
FRIC I HA-SPARC 11 Myc-P311 #51. Ll anti-Myc
5 anti-HA PUiAL5 G A BRER, X H I aii
A KRS AT A R LD, A
Streptavidin-AP 254 Western blue i (& ZEAT #5011
4R B oR(18 2), HA-SPARC 5 1 S A7 AE I A BE

1 2 3
P anti-Myc anti-Myc anti-HA
T7-Myc-P311 - + -
T7-HA-SAPRC + +

Fig. 2 P311 interacts with SPARC in vitro

Myc fused P311 and HA fused SPARC were translated in witro
respectively in the presence of biotin-labeled Lys. HA-SPARC protein
alone (lane 1) could not be precipitated by anti-Myc antibody, while
the protein mixture (lane 2) of HA-SPARC and Myc-P311 were
immunoprecipitated by anti-Myc antibody. Another portion of
HA-SPARC protein was pulled down by anti-HA antibody as positive
control (lane 3). Immunoprecipitates were analyzed by Streptavidin-AP
with Western Blue Stabilized Substrate. The protein bends expressing
only in mixture and control lanes demonstrated that P311 interacts with
SPARC in cell free system.

5 anti-Myc $UAAILPLE (lane 1), 1M Myc-P311 5
HA-SPARC % [117R & ¥ v 8 anti-Myc $TLAASLDC
UE (lane 2), H &5 B it X/ [A] anti-HA 3T i€ 1
HA-SPARC(lane 3)—3(. W P311 fil SPARC #&
BEARSMEEA BAER]. (i T P31 BT
FEAH 8ku, HHE 5 A Lys #Ik, H A AEL
WA, WA RS & SPARC 4.
2.4 SPARC 5 P311 ML zh¥4mAah+EEIEH
ORI P311 5 SPARC & 75 7F B AZ 41 g+
HAHEAER, FA5 5008 2 A HE ) ORF 4274
7ol 4 pCMV-Myc 1 pCMV-HA EL % 3 i 3044,
Fy gt F 4 pCMV-Myc-P311 Fl pPCMV-HA-SPARC.
AR ILEE YL HEK 293T 4105, ] anti-Myc $t
R A BRERIEAT )% p00E, LA anti-HA A$T
{418 ixF Western blot £l L Pie 8 F L, K2, H
anti-HA PUAAFIEL (1 A BREREEAT S Jyie, LA
anti-Myc A PUARIEAT Western blot &7, 45 5 B IR
(Kl 3a), pCMV-Myc 5 pCMV-HA-SPARC 4% 4L
(1) 293 4 f 24 fift WA BE 55 anti-Myc $T 4R 3L i
(lane 3), H 4 pCMV-Myc-P311 5 pCMV-HA-SPARC
LA G 21 o 15 (lane 1), HA-SPARC 7] 55 anti-Myc
PraaIL e, I H 2R 5 Rl 3L HA-SPARC

ZPHMEX B 4, R IMA. KRB P31 A
SPARC 7E4I I A7 AEAH EAEH.

AT B U 5% AR ST A0 P PR A EAE A
ARG 1296 HAMBIFC)H AT, S0 Jif 4441
Mirh P311 5 SPARC #H H.AE AT T A5, 5T
H AT BEANSTIREE A POt B AMER
SEATAERFIGINT, 7RG M P B AR 45 R () AR
YA BAE B . 435K P311 Al SPARC 2
cDNA 3¢ F 2147 3 (02 6 8 N i Al C 3 7 41
) 2% 4& pcDNA3.0-YN Fl pcDNA3.0-YC /. 4]
AL HeLa 410 48 h J5 1] DAPI Y {041 o t% .
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A, HP= ARG B EAL T A, 54 P31
M SPARC T MR IER . KW P311 5 SPARC
FEIE A0 L RAH EAE .

7E Leica TCS SP5 WOL R AE B Tz, 451
7% (& 3b), pcDNA3.0-YN-P311 4 pcDNA3.0-
YC-SPARC JL#E 4% 5, 40 f N A BH S 3 (0 9¢ )l =

@ i 2 3 4 5 6

IP  anti-Myc N/A anti-Myc anti-HA N/A  anti-HA IP
Western anti-HA anti-HA anti-HA  anti-Myc anti-Myc anti-Myc Western

e
e i oS _
43 ku- . J—— 10 ku

Myc-P311 - Myc HA —  HA-SAPRC
HA-SAPRC HA-SAPRC HA-SAPRC Myc-P311Myc-P311 Myc-P311

DAPI DAPI&YFP

Fig. 3 P311 interacts with SPARC in mammalian cells
(a) HEK293T cells were cotransfected with plasmids encoding Myc-P311 and HA-SPARC (lane /, 6), Myc vector and HA-SPARC (lane 3), HA vector
and Myc-P311 (lane 4). Immunoprecipitations were performed in the presence of protease inhibitor cocktail and the ubiquitin/proteasome inhibitor
lactacystin using anti-Myc antibody(lane 7, 3) or anti-HA antibody(lane 4, 6), and another portion of HA-SPARC or Myc-P311 transfected cell lysate
were not treated with any antibodies as positive controls (lane 2, 5). The blots were probed with HA epitope specific antibody (lane 7, 2, 3) or Myc
epitope specific antibody (lane 4, 5, 6). Both pull down products and positive controls exhibited bands at M around 45 ku representing SPARC or 9.5 ku
representing P311. (b) HeLa cells were cotransfected with plasmids encoding YFP fragments fused proteins, YN-P311 and YC-SPARC. 48 h later of

transfection, cells were stained with DAPI and subjected to confocal fluorescence microscopy.

2.5 SPARC 5 P311 #EffAR FrIFREE FHEM
ol:n ek

HRAE BT R TEASFARAE, IR 73 0 4
A8 g 4 Aol i i 3] (pseudoglandular stage,

E16.5. E18.5. P5. P11. P15. P30 2 AR[6 K& M
Bty /N BRI 2R 8 KL, 1l i Real-time PCR 5
%, KO T SPARC R P311 Rk g, 43
BoR(E 4), SPARC 5 P311 A ALK 23 I8 2k
RI7E s s i s s W e BT, AR

/N E9.5~E16.5). /N M (canalicular stage, /M5,
E16.5~E17.5). J5i 46 Jili ¥ ] (saccular stage, /I il
E17.5~ P5)Fffiliydii(alveolar stage, /NFi PS5~ P14).

11 RAAE S e myleg, 15 SO AN R R 1R B,
HEM AT KA P30) 5 2R KT. $#oR

M EE— R P311 5 SPARC fEM4L R MAH EAE  P311 5 SPARC Al RES 5l kK & MAHK L FE.
FHOGR S HAE I R & R b A EAE T, FRATTRA
@ () wl
£ = - =
2 Rl
S 5 20l
oL ’_[_‘ ﬂ 0 I—I—I ﬂ ’—L‘ ’_L‘ L
El16.5 E18.5 P5 P11 P15 P30 El16.5 EI&.5 P5 P11 P15 P30

Fig. 4 P311 and SPARC have similar temporal expression patterns during lung development
SPARC (a) had similar temporal expression pattern to P311 (b). The expression of these two genes started to increase at the beginning of the saccular
stage of lung development (E18.5), and this trend remained at the beginning of alveolar development (P5) and until the expression levels of these genes
became highest around postnatal day 11 (P11). Then, the relative amounts of the mRNAs of these proteins decreased to low levels as the lung grew into

maturity. This kind of developmental expression pattern implied that P311 and SPARC may be relevant to saccular and alveolar development.
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2.6 SPARC 5 P311 7/ MR EWER P HIRIEENL

2Pk SPARC 5 P311 #E 51k W A7
EAHEAER], FATHYE Real time PCR 4553, E$
HAEE 11 RPN RITAZR ) v, % SPARC
P31 HEAT T 50 G 92 4 A R XU i A A0 A
WM. gL EIR, P31 EEEmEFE T PL /N R4
U (] Sa, FREONBHPESN M, WO RRIBIARE R
AR ), =200 A E S Ve ) b R 40 (52 &
i Sk) s M SR A K R R LR A At i (R 5 k)
S 53 18] ST il TR i k). SPARC ik &
BALT P311(J# 5b, WK RN, 2R
PR, NEERIET LR R AT g i .
IE AL G5 T] W, SPARC F1 P311 dL [ %Kik 53
SOl b R g b (] Se, ds d R e B
()R TBOR s 87 Sk BT 7 SR A £ Ah 2Ry XCRH 1 48 i),
F W] SPARC HI P311 75 /N il 21 23 41 Jfa r iy 5 A7
FEFLE AL

Fig. 5 Cellular expression of SPARC

and P311 in mouse lungs

(a) Immunostaining of P11 mouse lung sections with an antibody to
P311. P311 (brown) were found in epithelium (solid arrow), myofibroblast
(dotted arrow), and mesenchymal cells (tailed arrow). (b) Immunostaining
showed SPARC positive cells (blue) in P11 mouse lungs. (c, d) Double
immunostaining with both anti-P311 and anti-SPARC antibodies on one
P11 mouse lung section. Some alveolar epithelium and myofibroblast

exhibited double positive. (d) A zoom of (c).

3 it it

fifigs o AR, BRI INME I E T -
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p311 F=N 4K 2025 bp, il —AN 01 =
8 ku. HI 68 NEIEMAI I Z K, 76 NFI/N 5
W) v BEAR AP ST ARSI, P311 BT
RFRETZRAL MMy, HE—MeENER, £
AL T, NI D Ese . HR DR
FEAFE: S 5XPME RGN FAES0 Rl
ZT YR o R B A s, JF B R 4E IR KT A
B A5 E PR U2, AR AR OC T P311 %)
I PR A F B RIE TR IR, A T It 2
2 P31 A5 J5U 46 I v 30 )i Y0 % 1) 30 1 A )
ThiE, 0GR IR B d e, IR A AN i B
FT B AR R AR R L AR A5 45 AH 5 (1 it <,
R AR R IA B W N R, A, HhIEK
FAS IR A R/NRGAHLA S, P311 FKIAJR
R R GXELSE IARIR P311 W] fig 5 R K
R, FEGAERT Mt A et S b A 2R s & rh
RAEVER].

SR, P311 8 AR AR IR R & 14 1 HL]
HAarmATERE. 3T P31 40 7450 Lk i, £F
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% P31 A EAEH R A, A g aEA
(1) 7 fift, B P311 [WThAE. SPARC ZFkd]
JAEE ORI — A P31 4558 A

SPARC (secreted protein, acidic and rich in
cysteine), R[I'& F PRI WE . HT
FE Y FE TR JEC I A Fh 3802 8 R Ry 7K TR
15, Rk, %8 A A RR N T 45 3R (osteonectin)
o, BM-40(base membrane-40)2"2, i # SPARC [1]
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KU R B BE N/ INE IR AE I T, e gk
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Screening and Identification of P311 Binding Proteins”

ZHOU Xiao-Hai, LIU Yu, HU Nai-Yue, WANG Chun-Yan, ZHAO Li-Qing”
(Life Science College, Nankai University, Tianjin 300071, China)

Abstract Alveoli are the key functional units of the lungs where gas exchange take place. But the regulation of
alveolar morphogenesis is not completely understood. The basic strategies of mammalian lung development can be
generally divided into two stages: epithelial branching morphogenesis, and septal formation. P311 was identified
previously as a gene that specifically expressed during lung septal formation. In order to further explore the
potential effects of P311 during lung development, a yeast two-hybrid screen was performed to identify P311
interacting partners. A recombinant P311 fused with the Gal4 DNA binding domain was used as the bait protein to
screen a cDNA library constructed from developing mouse lungs. After confirmed by coimmunoprecipitation
(ColP) and bimolecular fluorescence complementation (BiFC) experiments, SPARC (secreted protein, acidic and
rich in cysteine) was identified as a P311 binding protein. In further studies, it was found that SPARC showed
similar temporal expression pattern with P311 during lung development. Double immunostaining indicated SPARC
and P311 colocalized in alveolar epithelium and myofibroblast in P11 mouse lung sections. Taken together, the

data suggested that P311 might have a close connection with SPARC on its influences on lung development.
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