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1.1 ##y

t A B M #l F PMSF (phenylmethyl
sulfonylfluoride). RNase A. soybean trypsin inhibitor .
Hepes. Tris. TEMED. Glycine. Tween 20.
acrylamide Al actin $114(Sigma /A #]); leupeptin Al
aprotinin(Roche A #]); HSPC117 Hiik (il & Huikim
PURZAEIRIT Y5 FAAP 5845, LRI FAAP it
&) H1 Hirokawa #4% ACIE S BER; TR B
[ ™= 23 B 2l 71
1.2 RAHEE

A TR K 73 2 HA tag #% PR )Y 51
Kpn 1 /Sma 1 (New England Biolabs, Fermentas,
USA)#: A\ pIRES-EGFP # {£& 1 (Clontech /A ).
FAAP c¢DNA J741 /)N il Il cDNA FEH H] PCR (177
343, JFH EcoR 1 /Kpn 1 2\ ik pIRES-EGFP
EERENE L

LRP/LR ¢cDNA 1L 161~295 GIEMR 741548
fR(LRP/LR: 161~295), M/ KK RT-PCR 7=
Y@t PCR 1930, H Bg (5")/Sal T 3"V )G
F R OT RO B2 HE R N pGEX-4T-1(Amersham 23 ).
pCMYV tag 5A(Stransgen A 7). JiH ¥ cDNA J7 4]
#hZeik DNA W ket i H e SR IE A e

FH %% G 41 B ) )5 ki DNA #5F] Wizard Plus
SV Minipreps DNA Purification System (Promega %
A4, JFlE DNA WAL,
1.3 HeLa #fEiEFRNEEE

HeLa 41fi 27F 37C, 5%CO, &M K, % 10%
Jifs 2 11375 1) DMEM(Gibeo 23 7)) 35 95 3 5 557,

YT, KRR IR M 0.25% 1) SR AL,
i T 21 40 M R B B B R I s B R AR b, B
7% 18 ~24 h J5, M LipofectAMINE2000 (Life
Technologies, Inc.) IR Y 4l i, Ok B2 Tl %% 4L
Ji M B & i B 15
14 Z|ERARFIESHL

P47 LRP/LR 62K 5848 pGEX-4T-1 [f) i i 5%

LE E. coli BL21-DE3 AB k. Jsd% 8 (&4
AR % B2 v R84 T 75 72:(Amersham 23 w] Fl1
Novagen A ), 12 h ¥iFE 1~2ml, Hy R
500 ml, JI] 1 mmol/L IPTG(Sigma 2 7)) 7E 30°C %
F5h Bl b AR 6 000 g B0 10 min E
F-70C fR47.

GST Al GST jil 5 () & (1 gk U5 ik 2 %
Amersham Biosciences 2 ] 1] # /£ F /IF, H
Amersham /A #] [ Glutathione Sepharose 4B Fast
Flow #1 7 2lifk. Jr 13 2] 1 4i 46 85 5 B i) SDS
PAGE %3 % J5 Hl Coomassie G 250(Sigma /2 m] ) 44 {7
5 Western blot frill. Ay 4li4k i 8 1 50Z&E T 2
PBS %l E T -20°C R IRAE.

1.5 uiRdl & 54

3 T il %% LRP/LR (Miik, e by ikal
WLAEF I GST fili &) LRP/LR: 161~295 & [ H-4E AR
HE 7 V2 9% Bal b/e /NER. S 3% S5 /N BRI
0.5 ml %54 K% 3 mg GST [1J Glutathione Sepharose
4B beads W Fff, FFH] i HE GST-LRP/LR: 161~ 295
£ 1 Glutathione Sepharose 4B beads " [}, &
Amersham 7~ #] [f] Antibody Purification Handbook
Jiik g ht LRP/LR # E 94k, H Western blot
JIEBATHUAKI.

1.6 HRESDE

HE 48 Graham Z5R0F 7 V28 250 0 5 ¥k
BRIy, % FAAP B I TAFAENI415).
57 7% 1) HeLa 40 Jfu FH 70074 10 22 #h # A(0.12 mol/L
NaCl, 2.6 mmol/L KCI, 8.1 mmol/L Na,HPO,,
1.5 mmol/L KH,PO,)¥E#% 3 ¥k, 41 EI A 1 ml Fiivd
11 2% #h ¥ B (1.2 mol/L glycerol, 5 mmol/L Tris,
pH 7.4 . ZHMIAEZE P B A2 HE 20 min, HH]
1 000 g &0 5 min WCAE 4000 . W4 4 g H
100 pl % 1 2% #f % C (0.25 mol/L sucrose,
0.2 mmol/L MgCl,, 5 mmol/L Tris, pH7.4, 10 mg/L
leupeptin, 10 mg/L aprotinin, 10 mg/L soybean
trypsin inhibitor, 1 mmol/L PMSF 1 20 mg/L RNase
A)ZH# 5 min, 1000 g B5.Lr 5 min £33 TTE EI 4 40
A%, F 100 pl 2pP3 C ek 3 IR(P1). LiEH
10 000 g &9/0» 10 min J5 153 3 1) PTUE K H B4 5
(P2), #32IA_E3E A 4 i 54173 (C).

T A NI RS ANZE 3, R SR PR g
DRTTERI AR AR 417> P1. P2 A1 C1.
P1 414 H 40% (12 LL) (1) BB % (5 mmol/L Tris,



.90 - L SRR

Prog. Biochem. Biophys. 2009; 36 (1)

pH 7.4, 10 mg/L Leupeptin, 10 mg/L aprotinin,
10 mg/L soybean trypsin inhibitor, 1 mmol/L PMSF
A1 20 mg/L RNase A)&¥F, /NOTE 50%(FER L)
HRERRAW)Z L, JH 21 000 g £E 4°C B0 2 h(Sigma
3K 15 367,y B A 2l 1) 40 Mo A% 41 5 (Nuc).
P2 Al C1 205323 5 30%(EE & LL )&%, /D
BT 40%(FE R EL) RERE A WE B, T 100 000 g 75
4°C %50 3 h(Beckman A #]), M P2 414> #5211
DUVE BRI 4liA I E i AR 4 73 (Mit), 7E 30%(FE L)
T 40%(FE f2 L )2 (75 2 (1 20 7 b Al A 1) 40 i e 41
S3(PM), A C1 415343 B DTGE b Al A4 1) 40 i it
KIBURL A 53 (Cyt).

3 21 PM 4153 73 0l & 47 0.1 mol/L Na,CO;,
(pH 11.5)¥ W 1% Triton X-100 2% &4/ (1) RIPA
2% % (50 mmol/L Tris, pH 7.2, 1 mmol/L EDTA,
1% NP 40, 0.1% SDS, 0.5% sodium deoxycholate
(Sigma A7) 4C 4EE 1 h, H 10000 g &> 10 min
Jis fEID0EEH PBS PRk 3 k. BT IMER1E
76 4C AR EEAT . T3 2P0 iE A L SDS-
PAGE 2x sample loading 2% ¢ #b 3, SDS-PAGE
7725, Western blot 6.
1.7 Western blot S25&

B ETORE S KA 5~ 10 min J5 12 000 g 55
L, WUIE B OB R A TSR E (6% ~10% ) 11
SDS-PAGE |- ¥ 47 & 1 Jit Hi ¥k , %% PVDF Ji&
(Millipore A 7). SDS-PAGE. & [ Ui [ )55 S
W Or FIale s da ) (0. 0% A & 7055, 1999
). RE, 1E37C FH 5%MNE 249 TBST %
W (150 mmol/L NaCl, 25 mmol/L Tris, 0.06%
Tween 20, pH 7.5)%} 4] PVDF Ji& 30 min, I A F
BUFIRE M —d0, 4CIELA, TBST ¥k, M
N I B2 119 HRP AR 1) —Hi(Vector A /])37°C
J¥E 1 h. TBST WlvEs )G, M= RIGTOLIR
PRI A (Pierce A |)) W7, X % B GAL M.
1.8 HBEFLRI ST

# Yt pIRES-EGFP-FAAP H{ pIRES-EGFP [#]
HeLa #1595 24 h J5, HIJCIL (1) DMEMBEE A
M2, 1 mmol/L EDTA 4bEE4H ffiJ5 F G IfiL i DMEM
U2 EDTA, U410 ME T T LML DMEM H.
I MR IR I 12 FLARGESE N 1 mg/L AMJE4tifb 1
A6 4 By Ab & i R [ (laminin.  fibronectin.
collagen, Sigma 7> @) #1 1 g/L (] BSA, 37C &
30 min LA I, JfH PBS ¥E¥k 3 k. BIFHI41 Ml %
HE 50 000 4™ / FLIH BE I N B S e A BREF 1 12 AL

Rt b, BT 37C, 5%~ 10% CO,(AFEL )i
(K20 15 A7 TR B % 30~ 60 min. 5 I BE 41 i R &
TRy PBS Phisk, FHE 2%2 Z WY PBS
BT 4CHiEE 30 min BL BJS, R4 IRAT 2 BIF
7 PBS . FH v 2 A4S 00 s Dt B 5 R O B 4 i
H EGFP M4 5. 1H5 H EGFP* 41 i rf £t
HEA M 7 EGFP 41 fd S 5 Ee g, 4347t FAAP &
0T 40 P R T R .

S A BT M Ge vk 7 134 paired student’s ¢
4, P<0.05 k227 3% .
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2.1 FAAP X EGFHETMAREFMRES P

T TH# FAAP 74 N K3 AIRAS . FHERE
B FE R RE B0 T Ry B AT B T AN L AN 5y
HH FAAP HrAAR 441 5 FAAP B A5 5.
S5 RKM, FAAP = B0 AT 70 40 Mo s b A 4 B it |
(K 1b). b, gIHH FAAP 85 (ST LE 40%
RER G, 150 B AN 8 1 UL 40 5 v 2 A —
SEy R AR BRI ORI, X5 Kanai ZEBHIESE
HSPC117 7540 Jf 51 b 43 A1 76— R T B R R K1)
LSy T MINEE S

T kW FAAP 7540 O b 1R 45 4 1
By X5 B A3 (1K) 40 BB ZE 34590 FF AR [ P 3 s Ak
UG, B0 sai L, FAAP Refs 4l pH {H
VAN AN OIS ) FARS RSk, BRI, 41
Wi 21 43 F AR 25 7 84 2 35 71 Triton X-100 4k #H )5,
FAAP FH5AT AN b2 28 ok, 1 FH g 7~ 284 1)
ZYRFIHE I RIPF A5, FAAP AJ LA 40 i B I
Iy BT oR(E 1d).
2.2 FAAP 5 LR EHFTIEKFRIHEX M

DLRT P SE 56 25 BRI, LRP/LR Fl FAAP £
— LR At AR R IR R IR IS, I HAR N
WA YL AT LRP [ 5ok, A LAJR 2 32E LRP AN
LR #iEE M TFmh 268 Sy i iF FAAP 5
LRP/LR 5 (A RIEA I RAFAEAR N, B ARl
J¥ () pIRES-EGFP-FAAP-HA 5{ pCMV 5A tag-LRP
JRORE 4y il #5 Y« Hela 4 iu, 48 h J5 H FAAP.
LRP/LR U475 BT 44 8 (R IA K. an g 2
Jion, B e G ORI IR (3K, 40 e b A 11
FAAP ¢ LRP/LR 2 [1 8 ZE#H K, (L% FAAP
B¢ LRP/LR ik /K-FF+ i, 40 i ¥ LRP/LR %,
FAAP KA KW & LT+ m, 40 M FAAP 5
LRP/LR 355 7K 5 3 EAH .
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Fig. 1 Identification of the FAAP subcellular localization
(a)LRP/LR antibody was prepared and used to test GST fusion LRP/LR mutant: 161~ 295 or LRP and LR molecules forms in HeLa cells lysate. The
subcellular fractions were isolated from HeLa cells by the ultra-speed centrifugation. All obtained fractions, nuclear (Nuc), mitochondria (Mit),
cytoplasm (Cyt), plasmic membrane (PM), were detected by the Western blot with anti-FAAP antibody (b) or anti-LRP/LR antibody (c). The obtained
plasmic membrane fractions were treated with 1% Triton X-100, RIPF solution and high pH solution (0.1 mol/L Na,COs, pH 11.5). After centrifugation,
the supernatants (S), the pellets (P) and the non-treatment (nt) were detected by Western blot with anti-FAAP antibody (d).

a C
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FAAP s s S LRP s e
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82 04 * &% 0lf
g o
= * 2
= UL h N
~ 0 8 12 & 0 8 12
m(pIRES-EGFP-FAAP)/ g m(pCMV 5A tag-LRP)/pg

Fig. 2 The expression level of LRP/LR is associated with the FAAP expression
HeLa cells in 60 mm dishers were transfected with 0 g, 8 pg and 12 g pIRES-EGFP-FAAP (a) or pCMV 5A tag-LRP (c) plasmids respectively and
cultured for 48 h. Cells lysate were detected with FAAP antibody, LRP/LR antibody and actin antibody. (b), (d)The relative protein expression levels
were the quantifications of the FAAP, LRP and LR bands ys actin by intensity measurements. Results shown were representative of three independent

experiments. *: P<0.01, n=3. Wl: FAAP; O:LR; O: LRP.
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2.3 FAAP RERBHNHI 15520 A A9 R

T LR 7E40 b ek /AR 40 5 41 o 26 B 2% 1)
AHORI1L, TR, A G 3 25 JIORE IR 40 1 Sk 46 1E
FAAP & [ 0) 41 M &6 B 1 5% mg . F 4
p-IRES-EGFP-FAAP(EGFP/FAAP*) &}, p-IRES-EGFP
(EGFP'/FAAP-)JFURLI¥] HeLa 41 1537 24 h J5, 4
B HL A BT 1 mg/L (AN R 41 B 5 i B 1
(laminin. fibronectin. collagen) £ 7ML, K77
30~ 60 min Ji7, FHU A LA 5 H DUt B 4 i R R
W EESH fu b EGFP™ 4 e i) N4, 04l i FAAP
HARE LT EX A0 M FE B g . 45 R EOR
(& 3), 7E40H0 P 30 min I, 7EAS [F) 40 i AR5
% A 35 ) EGEP/FAAP HeLa 41 ity Lt 45 25 Ky
50%, 1fi EGFP"/FAAP- 1] HeLa 4il i % B LL 471 4y
70%. {E41HB%5 P 60 min 5, EGFP/FAAP HeLa
ML 29 R 70%, 1 EGFP/FAAP-{) HeLa 41 i
RPN 80%. XL A LY], 4iiuN FAAP
HEFRAE LT RE A M IR R B, HERE
5 2 P 0 B IS D (R0 38 0, 3K e 6 B 00 4 3
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S

3 1 2 3
30 min 60 min
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Fig. 3 FAAP restrains HeLa cells attachment
HeLa cells in 60 mm dishers were transfected with 8 pg pIRES-EGFP-
FAAP or pIRES-EGFP plasmids respectively and cultured for 24 h.
Then cells were disattached with 1 mmol/L EDTA and added to 96 wells
plates coated with 1 mg/L various extracellular matrix, laminin,
fibronectin or collagen. After cultured for 30 min or 60 min, the
attachment and floating cells were counted using flow cytometry
(FCM). The relative cells attachments were counted from three
independent experiments. Hl: EGFP"; [1: FAAP/EGFP'. [: Laminin;
2: Fibronectin; 3: Collagen. *: P <0.01; ** ***: P<(.05, n=3.
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Ji 2k RNase AL 35, A7 40 A 6 40 i o b — 28350
et AR BB R UKL B JORE M A R, T4 RNase
AU,

XA e d M 1K) FAAP, T HOW AR
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(interin)a6 V. 3E. MMP-2(matrix metalloproteinase-2)+
IR IR MKP-1 Fl PAC-1 Z53KIA S, RERSR P
T A S AR B AN TR A 5, T (g 2t M JRe 4 i T
Fuat61m - [E]IN) LR & 0] L 5 i N L5
73 PR, B LR () i 3k AT BLEEAIR INK (c-Jun
NH2-terminal protein kinase). ERK (extracellular
signal-regulated kinase) fl p38 %5117 Fi&PE, MM
SR 5 40 N AR BRI, I e 0 N et PR R e B ek
P R 4G TR A S 1820 SR R E R 1],
FAAP 715 S6Rg 40 1, 451 2L i 4 o 45 2 k7K
EOE R RIRA S, 5 LR k5 T & e 4i
N A REA W50, JE I 0% 1k EL AR I, FAAP &
LR a4 i RA 8 20 T IEAH e, JFEE
LR 73 13, FAAP &k ETHB AN ERK (1)
B ALK, 52m ERK (193 0. [k, FAAP
AL LR — R AT DU D4 HE 6 b8 4 i b il 2
7>, JFH FAAP W] LUE RS20 LR R IA 5K 5L
Wi LR B, k2D S £ IR T T .

67 ku LR Z 5411l SNk 5T 8 1155 1 40 i b
TR, R ) £ 0 4 ) A6 K B e R i R 4
HELMERE. AR SER A L, g
TR FAAP 35 1 RTA T it BE S8 A7 A0 1 40 i 4
IRFTNAEI, XA LR BV Th i i 4n
JE R IR P AR A, 455 3R FAAP 5 LR KikK
AR SCHE, FAAP # 1 A LUE RS20 LR 8 3#
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FAAP is Involved in Cell Attachment”

HU Jin-Song, DING Nai-Zheng, TENG Jun-Lin, CHEN Jian-Guo™
(The Key Laboratory of Cell Proliferaiion and Differentiation of Ministry of Education and The State Key Laboratory of Bio-membrane and
Membrane Bio-engineering, College of Life Sciences, Peking University, Beijing 100871, China)

Abstract FAAP (focal adhesion associated protein), encoded by murine DIOWsu52e gene, is a member of
function-unknown protein family, UPF0027. These protein family homologues are conserved and ubiquitously
expressed in various species, organs and cells. But the functions are quite unclear yet. Here, FAAP were
demonstrated to deposited in the cytoplasmic fractions and the plasma membrane fractions by ultra-speed
centrifugation. The expression levels of FAAP are significantly correlative with 67 ku Laminin receptor (LR) in
HeLa cells. Moreover, FAAP, similar with LR, could effectively restrain the cultured cells attachment. Together,
these results suggest the effects of FAAP on cell attachment.
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