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Relationship between pokemon gene expression and drug resistance of gastric carcinoma

JIA Nan, LI Yong"* , FAN Li-qiao, TAN Bi-bo, LIU Yu, ZHANG Zhi-dong
Department of General Surgery ([l ), Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China

[Abstract] Objective To explore the relationship of pokemon gene expression and drug sensitivity and drug
resistance gene in gastric cancer cells. Methods We collected the paraffin specimen of gastric cancer and para-carcinoma
tissues from 60 patients with gastric cancer, detected the protein expressions of pokemon, drug resistance-associated
protein P-glycoprotein (P-gp), multidrug resistance-associated protein 1 (MRP1), lung resistance protein (LRP) and
survivin with immunohistochemistry (IHC) and analyzed the relationship between pokemon protein and other 4 proteins.
Sulphorhodamine B (SRB) protein staining assay was performed to detect the inhibition effect of 5-fluorouracil (5-FU),
cisplatin (DDP) and oxaliplatin (I.-OHP) on gastric cancer cell line SGC7901, multidrug-resistant gastric carcinoma cell
line SGC7901/ADR and gastric epithelial cell line GES-1, and gPCR and Western blotting were used to test expression of
pokemon and drug resistance genes in the cells. Pokemon-siRNA was established and transfected into SGC7901/ADR
cells, and the drug sensitivity and drug resistance genes were analyzed. Results Positive rates of pokemon, P-gp,
MRP1, LRP and survivin proteins were significantly higher in gastric cancer tissues than those in para-carcinoma tissues
(P<C0. 05). The protein expression of pokemon was positively correlated with P-gp and survivin (»=0. 385 2, P=
0.002; r=0. 342 4, P=0. 007). Protein expressions of pokemon, P-gp, MRP1, and survivin were higher in SGC7901/
ADR cells than those in SGC7901 and GES-1 cells. The drug resistance of SGC7901/ADR cells was the strongest, followed
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by SGC7901, and that of GES-1 was the weakest (P<C0. 01). After SGC7901/ADR cells was transfected with pokemon-

siRNA, pokemon mRNA expression was significantly inhibited, mRNA and protein expressions of P-gp and survivin

were decreased and the inhibitory effect of chemotherapy agents on SGC7901/ADR cells was increased (P<C0. 05).

Conclusion The pokemon is involved in drug resistance of gastric cancer by mutual regulation with P-gp and survivin,

and pokemon may be a candidate gene for gastric cancer targeted treatment.
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Fig 1 Protein expressions of pokemon, P-gp, MRP1, LRP and survivin in gastric cancer tissues detected by immunohistochemistry
A: Pokemon (++); B: Pokemon (+); C: P-gp (4++); D: P-gp (+); E: MRP1(++); F: MRP1 (+); G: LRP(++); H: LRP (+); I.

Survivin (+); J: Survivin (+). P-gp: P-glycoprotein; MRP1: Multidrug resistance-associated protein 1; LRP: Lung resistance protein.

Original magnification: X400
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Fig 2 Protein expressions of pokemon, P-gp, MRP1, LRP

and survivin in gastric cell lines detected by Western blotting

P-gp: P-glycoprotein; MRP1: Multidrug resistance-associated
protein 1; LRP: Lung resistance protein; GAPDH: Glyceraldehyde-
3-phosphate dehydrogenase; ADR: Adriamycin. * P<Z0. 05 vs GES-1

cells; & P<C0. 05 vs SGC7901 cells. n=3, z=*ts

2.4 RF @ikt 5-FU, DDP, L-OHP ¢ 25 #&
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i [a]-57] & K #i . Pokemon mRNA FE ik B

pokemon-siRNA 7| 5 34 K | B [H] L 4 777 ek 55 . DL
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Tab 1 Inhibitory effect of chemotherapeutic drugs on
SGC7901/ADR, SGC7901, and GES-1 cell lines

%, n=3, xts

Cell line 5-FU DDP L-OHP
SGC7901/ADR  30. 38+4. 03 25.52+3. 66 37.58+4. 89
SGC7901 43.5645. 71 32.64+4.97  54.28+7.04
GES-1 73. 665,49 64.2848.20  81.3548.23

F value 168. 241 109. 18 93. 311

P value <C0. 001 <C0. 001 <0. 001

5-FU; 5-Fluorouracil; DDP; Cisplatin; L-OHP: Oxaliplatin;
ADR: Adriamycin
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Concentration of pokemon-siRN A ¢g/(nmol * L)
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pokemon mRNA Fi% By 5501
Fig 3 Effect of pokemon-siRNA transfection on pokemon
mRNA expression in SGC7901/ADR cells
ADR: Adriamycin. * P<Z0. 05 vs 24 h, 2P<C0. 05 vs 0 nmol/L
pokemon-siRNA. n=3, ¥+
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qPCR AHFF, LK 4,

&R 2 Pokemon-siRNA %Xt 5 V5 40 it
SGC7901/ADR Z5 8B 2500
Tab 2 Effect of pokemon-siRNA transfection on
drug sensitivity of SGC7901/ADR cells

%, n=3, xts
Group 5-FU DDP L-OHP
Pokemon-siRNA ~ 57.504-4.38  48.25+5.08  65.6245. 66
NS-siRNA 26.82+3.41 28.74+4.12  35.06+3.73
¢ value 13. 54 7.31 11. 04
P value <C0. 001 <0. 001 <C0. 001

NS-siRNA: Non-specific control siRNA. 5-FU: 5-Fluorouracil;
DDP: Cisplatin; L-OHP: Oxaliplatin; ADR: Adriamycin

g [ NS-siRNA _ _ . B [ NS-siRNA
:; . B Pokemon-siRN A NS-siRNA Pokemon-siRNA AMr (X 107%) = _12 Bl Pokemon-siRNA
© .5

2 509 MRP1-| ¥190 2 e
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2 a 2
; 2 0.3 ’_L' SurV1V1n-| — e |—16 ; 2 0.3 ’_L. |-L.
22 9 T —— g 2
é MDR1  MRP1 LRP Survzva GAPDH-‘ |_36 B 'Q?:j 0 MRP1 LRP SurV1V1n

& 4 Pokemon-siRNA #%:3F SGC7901/ADR ZHAE 1 P-gp MRP1,LRP survivin i) mRNA 1% B R iZ /9200
Fig4 Effect of pokemon-siRNA transfection on mRNA and protein expressions of P-gp, MRP1, LRP, and survivin in SGC7901/ADR cells

A Result of real-time quantitative PCR; B, C: Result of Western blotting. NS-siRNA: Non-specific control siRNA. P-gp: P-glycoprotein;

MRP1: Multidrug resistance-associated protein 135 LRP: Lung resistance protein; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase. * P<C

0. 05 vs NS-siRNA group. n=3, 7=+
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