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Effect of w-3 Polyunsaturated Fatty acid on Posttranslational Modifications
of Rho GTPase in Tumor Cells*
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ABSTRACT Objective: To investigate the effects of w-3 Polyunsaturated fatty acid on the posttranslational modifications of Rho
GTPases in human prostate cancer cell line PC-3 and human breast cancer cell line MDA-MB-231. Methods: After a 24h pretreatment
with 60 pmol/L DHA or EPA, farnesyl protein transferase activity was assayed as the ability of cytosolic protein extracts to catalyze the
prenylation of Ras. The pretreatment cells were metabolically labeled with 1mCi/flask of [*H]farnesylpyrophosphate for 1h or with
2mCi/flask [*PJorthophosphoric acid for 4 h. Cell lysates were immunoprecipitated by incubating with RhoA,Rac1,Rac2 and Cdc42 an-
tibody. Transfer of [*H]farnesylpyrophosphate onto Rho GTPases was quantitated by scintillation counting. GTP- and GDP-bound Rho
GTPases were determined. Results: After treated with EPA or DHA of 60 wmol/L, the farnesyl protein transferase activity in PC-3 and
MDA-MB-231 cells was deseased (P< 0.01). The posttranslational processing of Rho GTPases was inhibited by EPA and DHA (P <
0.01). A significant reduction (P< 0.05) was observed in the percentage of GTP bound RhoA,Racl and Cdc42 in EPA- and DHA-treated
cells compared with untreated cells. Conclusion: These results suggest that -3 PUFA could inhibit the posttranslational modifications of
Rho GTPases.
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RPMI-1640 37°C .100% 5% CO, Protein-A agarose
N (50mM Tris -HCI, pH 7.5, 0.2% Triton
1.2 X-100, 5mM MgCl,, 500mM NacCl, 0.005% SDS)
1.2.1 60 umol/L EPA  DHA (2mM EDTA, 2mM DTT, 0.2% SDS, 10mM GTP,
PC-3 MDA-MB-231 24h 10mM GDP) 68°C 2h
40pg Spg Ras 1wCi[*H] GTP GDP dpm Rho
50 mM Tris - HCI pH GTP GTP =dpm GTP/1.5(dpm
7.5 10 uM ZnCl, 20 mM KCI 5 mM DTT 0.2% -D- GTP + dpm GDP) x 100,
1% DMSO 200pL 37°C 1h, 5% 1.3
dpm we [*H] SPSS 10.0
dpm o
1.2.2 Rho -3 PUFA 2
24h 1 2.1 »-3PUFA
mCi[*H] 12h [T [3H] dpm
200pg RhoA Racl Rac2  Cdc42 o MDA-MB-231 60
dpm wmol/L  EPA  DHA
1.2.3 Rho GTP Collett B (P<0.01) 66%  72% 60 pmol/L
.EPA DHA PC-3 EPA  DHA PC3
2 mCi[*P] 4h, (P<0.01) 78%  63% 1,
RhoA Racl Rac2 Cdc42 2.2 -3 PUFA Rho
1 EPA DHA xt s n=3
Table 1 The effect of EPA and DHA on the activity of farnesyl protein transferase in PC-3 and MDA-MB-231 cells(xt s,n=3)
Group Control EPA DHA
PC-3 685.3% 64.1 534.6+ 58.64 432.8+ 4234
MDA-MB-231 468.4+ 42.5 308.9+ 23.84 337.1% 32,74
Note : AP<<0.01,compared with control group
EPA DHA [*H] RhoA Racl, Rac2  Cdc42 .
RhoA .Racl .Rac2 Cdc42 dpm (P<0.01)
2 EPA DHA PC-3 MDA-MB-231 23 -3 PUFA PC-3 Rho GTP
2EPA DHA Rho xt s n=3
Table 2 The effect of EPA and DHA on the posttranslational farnesyl modifications of Rho GTPases in PC-3 and MDA-MB-231 cells(xt s,n=3)
Group Control EPA DHA
PC-3 RhoA 4362+ 346 2237+ 2544 2730+ 2614
Racl 2354+ 286 1693+ 1984 1526+ 1974
Rac2 3946x 257 3017+ 3454 3156 1484
Cdc42 1864+ 231 1098+ 1544 1176+ 1924
MDA-MB-231 RhoA 6534+ 498 4008+ 3914 3824+ 2644
Racl 4867+ 412 3469+ 425* 3123+ 316*
Rac2 3264+ 129 2959+ 1314 2631+ 1674
Cdc42 2965+ 264 1891+ 246 2057+ 2384
Note : AP<<0.01,compared with control group
Rho GTP GTP RhoA . Racl  Cdc42 (P<0.05) Rac2  GTP
=dpm GTP/1.5(dpm GTP + dpm GDP) x 100 3 o
EPA .DHA PC-3 GTP
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3 EPA DHA PC33 Rho

GTP xt s n=3

Table 3 The effect of EPA and DHA on the percentage of GTP bound Rho GTPases in PC-3 cells x+ s,n=3

Group Control EPA DHA

Cell membrane RhoA 315 1.9 244+ 1.24 253+ 1.74
Racl 35.8+ 2.1 25.1% 1.6* 26.9+ 1.84

Rac2 243+ 1.5 23.8+ 1.7 234+ 1.8

Cdc42 26.7+ 1.3 23.5+ 1.5 23.1+ 1.3

Cytoplasm RhoA 29.1+ 1.9 24.6+ 1.6* 232+ 1.74
Racl 28.6+ 1.3 23.1+ 1.24 24.6+ 1.0*

Rac2 224+ 1.2 21.6% 1.3 22.8+ 1.6

Cdc42 25.8% 1.6 19.8+ 1.84 21.5+ 1.74

Note : AP<C0.05,compared with control group
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