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H ATCC. DH5a. BL-21 & %52 & 40 W ¥ 4
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1.1.2 & 5. RT-PCR i F &4 Promega A 7 7 i1
Jiz [A] Ak ¥ &2 0 1 Qiagen /A )5 PolyHEMA 4
Aldrich 2y v 77 il B 8 410 1 77 (soybean), IPTG
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Biotechnology /A ¥ ; anti-p130Cas, Crk #T & 4
Transduction Laboratories 2 & /= i ;  Anti-FGF1,
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N 37°C ¥t (R if 55 9%, WA e, LR
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petri B FR LI 1x10° 40 fig, 37°C5%CO, B9 —
SE I [l 161,
1.2.3 40 5 b6 BE DNA W5 . 0 45 = 0 40 )i,
JWel -EDTA M0 40 i Jo v %, &-H 106 /40 i,
2 000 r/min &0 5 min, 3% L. g UTTE A
0.6 ml 2% i 2% M (0.5% Triton X-100, 10 mmol/L
EDTA, 10 mmol/L Tris-HCI), W(FTVR%A), VKB 1 h.
14 000 r/min 5.0 5 min. _F 375 PL&5E 44 FH Tris-HCL
(pH 8.0) 1AMy . My + & Ui(1:1). &5 L&En, bk
7E 0 3 mol/L BEFRHN A 0.3 mol/L, Pifs AR TE/K 4
g, JRZA), -20C i E LA, 14 000 r/min 2L
10 min, DNA % T 30 wl TE %W, 1.5%355 )15 Bl et
JFEIK (60 V). AT W%¢ DNA ladder™ .
1.2.4 GST- SH, il & 15 3R IEF GST- SH, 45
BT S 5T
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pH 7.5, 1% Triton X-100, 1 mmol/L EDTA,
1 mmol/L EGTA, 20 mmol/L NaF, 10 mmol/L
10 mg/L aprotinin, 10 mg/L
leupeptin, 1 mmol/L PMSF, 1 mmol/L Sodium
Vanadate). I & 247 2 A 0K, B 700 g &
B, IR A 800 wl, JIA 100 wl ff) GSH
KT AP, T rotator I 4°C 30 r/min X MV
30 min. 2500 JFHCEIE, A 100 pl ¥ GST-SH, 2k
¥, ®T rotator I 4°C 30 r/min )N 1 h. BE1 N
30 wl 2xSDS EAEZZ i, A&k 5 min. 5AZ R B
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Fig. 1 Lung tumor cells survived and proliferated upon detachment
Soft agar growth assay (a): cells seeded into soft-agar and photographed at x50 magnification 2 weeks later.
DNA ladder assay (b): cells were cultured in polyHEMA-coated dishes and collected 3 days later for DNA
ladder analysis.
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Fig. 2 Standardization of glutathione beads-binding GST-
SH, fusion proteins
Purified GST- SH, proteins in aliquots (100 wl) were lyzed from
glutathione-agarose beads and resolved by SDS-PAGE, followed by
Commassie blue staining. /: Abl; 2: Crk; 3: Gap; 4: LCK; 5: PLC.
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Fig. 3 Specific interaction between GST-SH, fusion protein
and phosphotyrosine containing protein

After pretreated with GSH coupled beads, each 700 pg total protein of

tumor cells reacted with 20 wl, 50 wl, 100 wl, 200 wl, 300 wl of GST-

SH, beads for 1 h, the SH,-associated proteins were resolved by

SDS-PAGE, followed by 4G10 antibody immunoblotting. This is a

representative of GST-Abl- SH, specific binding protein. 7: 20 wl; 2:
50 wl; 3: 100 wl; 4: 200 wl; 5: 300 wl; 6: 400 wl.

QZ
VY
P 2 S LOURSAY »
BEEESE38555 8
-‘E" 'il * MDCK
= - (A+S)
- MDCK
P—— —
H446
=y R HA460
vl
- -
H1792

SH, Bk TR 4 Gl 1, AR R ILBEAE 2k 1 B o
I vy e ML AR RE R 4 G Akl R A S AN
IR P B A R A 8 PR B g vy R e ABA S mT A
WA, GST-SH, k7 5 RERICE L ME &
SERE .

715 S TR (BL R fa R A+S)H1 polyHEMA
R gR L G B FE-S) B FHIRE T, R
MDCK 4 il Fl i Ja 40 L vh 55 — 2R 471 SH, 45 f ek &5
G B TR R R R A KT AR SR 3 h S,
WOER I 224 40 . &0 W 3R 55 GST- SH, Rl 2 1
KT V5, GST- SH, 454 18 RS FFEZE v
WA G, Lh 7.5% 58 04 05 I Ml e Je 43 2, DAL
pTyr HLAAAG10)AL Il 2 1 5T I 24 R W R AL 7K ~F- . 46
RI7R, Abl. Crk %5 7 Bl GST- SH, filt & 85 1 g8
SE5 AN B 1T 5 7 1. MDCK 4l &8 P-S 4%
PERSFR 3 h, 0P SHos 454 (10 K U RR i W2 1k 2R
B R B, 5 MDCK 4 AN [R], - Jtides 40 i 7 P-S 4%
PEREESR 3 h, A W2 R IR A 55 1 b SH, &5
PS5 B R0 A [ it 40 e w7 2 R Tl PR A 2 11
ANFE (K 4). 78 SK-LU-1. H446 i g, 5
Abl. Crk. Fyn SH, &4 #1817 130 ku —
B, 10 U208 4 A H522 Jiilide 4 i s 4T 60 kus

QZ
MM
= v QS a2 QoA O >
BESES532555 8
- -
! A549
-
il H522
[
- - - .
SK-LU-1
-
H23
=8 1=
U20S
-qi .-

Fig. 4 The tyrosine phosphorylation levels of GST-SH,-binding proteins in detached lung tumor cells
MDCK cells were cultured for 3 h in regular dishes or in polyHEMA-coated dishes without serum. Lung tumor cells and
U20S cells were cultured for 3 h in polyHEMA-coated dishes without serum. The cells were then harvested and lyzed in
lysis buffer. After pretreated with GSH coupled beads, 700 g total protein reacted with GST-SH, beads. The precipitated
target proteins were resolved by SDS-PAGE, followed by immunoblotting using anti-phosphotyrosine antibody 4G10.
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Fig. 5 Western blotting analysis of the tyrosine
phosphorylation levels of Abl SHy-binding proteins in lung
tumor cells upon cell detachment
Cells were cultured for 3 h in regular dishes with or without serum, or in
polyHEMA-coated dishes without serum. The cells were then harvested
and lyzed in lysis buffer. After pretreated with GSH coupled beads,
700 pg total protein reacted with GST-AbI-SH, beads. The affinity
precipitated target proteins were resolved by SDS-PAGE, followed by

immunoblotting using anti-phosphotyrosine antibody 4G10.
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5h, 7h w6 Bor, KA HEFE N HHEK,
MDCK 40 s Abl SH, 25 & (1) 1119 24 R 5 1R AL,
KPR, E HA60 i 41 i i 280l 6 2T 1 B
Je b, T H1792 Ml 41 A bl 55 5% i [A) (0 184,
Abl SH, 4545 IR B 11 15 S R o R A 7K T2 128 W 14 .
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Fig. 6 Changes in the tyrosine phosphorylation levels of

GST-Abl SH,-binding proteins in MDCK epithelial cell and
H460, H1792 lung tumor cells upon detachment

Cells were cultured in polyHEMA-coated dishes with serum for 1, 3, 5,

7 h as indicated. Control cells were cultured in regular dishes. The cells

were then harvested and lyzed in lysis buffer. After pretreated with GSH

coupled beads, 700 g total protein reacted with GST-Abl- SH, beads.

The affinity precipitated target proteins were resolved by SDS-PAGE,

followed by immunoblotting using anti-phosphotyrosine antibody 4G10.
1: A+S; 2: P+S 1h; 3: P+S 3h; 4: P+S Sh; 5: P+S 7h.
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FGFR1. FDFR4 “547i4A& i),
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Fig. 7 The identification of Crk and Fyn SH, domain-binding proteins with antibodies

SK-LU-1 or A549 lung tumor cells were cultured in polyhema-coated dishes without serum for 3 h. Then the cells were

harvested and lyzed in lysis buffer. After pretreated with GSH coupled beads, 700 g total protein reacted with

GST-AbI-SH, beads. The precipitated target proteins were resolved by SDS-PAGE, followed by immunoblotting using

anti-phosphotyrosine antibody 4G10, FAK, Cas antibodies sequentially.
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2 5 1) 1% 28 TR BRI A7 e 40 B Ok SR AR AF A AR K1)
DIFA.

T XM AR, AT ST T GST- SH,
il E PRS0 it s 200 B P A PR IR AL B L AR
Ir B E. X ISR 40 R 2R S AR R 1R
THERHFE AL T A RIS #E b mT DL LA i 40 i 5
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PR A 4 57 A5 K- SCERHGE , p130Cas 1] DL #
p-Tyr 515351 Crk i) SH, 45 M4 409, 85 H G
A 510 40 B RG BE 51 p130Cas % 4 R i 2 1L
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P 2 PR A T AL R TR AL ), 1 T 5 I i 45 &
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Altered Regulation of Protein Tyrosine Phosphorylation
in Anikis-resistant Tumor Cells”
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Abstract  Anoikis is a type of apoptosis that results from cell detachment from the extracellular matrix.

Resistance to anoikis may allow survival of cancer cells during metastasis. It has been found that PI3K-PKB/Akt
and MAPK pathways confer anoikis resistance to cancer cells. However, the tyrosine kinase pathways upstream of
PI3K-PKB/Akt and MAPK have not been adequately explored. In an attempt to identify specific
phosphotyrosine-containing proteins and potential tyrosine kinase pathways involved in anoikis resistance, a
functional screening method based on the specific interaction between src homologue 2 (SH,) domains and
phosphotyrosine (p-Tyr) containing proteins was designed. Cell detachment rendered normal MDCK cells to
undergo anoikis. However, the survival and proliferation of tumor cells was anchorage-independent. Consistent
with this phenomenon, cell detachment induced rapid decrease in SH,s-binding tyrosine phosphorylated proteins in
MDCK cells, while tyrosine phosphorylation of SH,-binding proteins in tumor cells was anchorage-independent. It
was also found that tyrosine phosphorylation levels of Abl SH,-associated proteins decreased in detached MDCK
cells. However, the tyrosine phosphorylation levels of Abl SH,-associated proteins in H460 lung tumor cells
increased after a transient decrease, and the levels increased in H1792 lung tumor cells upon detachment. Using
this functional screening method, some of the Fyn SH, and Crk SH,-binding proteins were identified as FAK and
p130Cas respectively, which are critical in mediating cell-matrix interactions. The present data suggest that
multiple phosphotyrosine-containing proteins and potential tyrosine kinase pathways may act to support the anoikis
resistance of tumor cells. The SHy-domain screening method may be an efficient way to explore
anoikis-resistance-related phosphotyrosine-containing proteins and potential tyrosine kinase pathways in tumor
cells.
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