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Abstract

Introduction: Leukemia is a hematologic malignant disease. To date, chemotherapy is the most effective method
for leukemia treatment. However, multidrug resistance (MDR) is a major obstacle of leukemia treatment failure.
Previous studies have shown that multidrug resistance phenotype is associated with P-glycoprotein (P-gp) and
survivin which is a drug transporter protein and inhibitors of apoptosis proteins (IAPs), respectively. Moreover,
overexpressed CD147 has been reported to be involved in the multidrug resistance cell lines. However, the relationship

of P-gp, survivin, and CD147 in leukemia with MDR phenotype have not been reported.

Objective: The purpose of this study was to investigate the expressions of P-gp, survivin and CD147 in leukemic

cells with MDR phenotype K562/Adr compared to drug sensitive K562 cells.

Materials and methods: The sensitivity of the adriamycin on K562/Adr (drug resistance) and K562 (drug sensitive)
cells were determined by MTT assay. Expressions of P-gp, survivin, and CD147 were then investigated by RT-PCR

and Western blotting.

Results: Adriamycin showed the cytotoxic effect on K562 cells more than K562/Adr cells with the inhibitory
concentration at 50% growth (ICSO) values of 2.17+1.02 pM and >10 uM, respectively. P-gp, survivin, and CD147
showed the significant increase in both protein and mRNA levels in K562/Adr cells by Western blot and RT-PCR

Conclusion: This study is the first report describing the high level expression of P-gp, survivin, and CD147 in
leukemia with multidrug resistance phenotype.
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Table 1 The sequences of primers used to amplify P-gp, CD-147, survivin and GAPDH by PCR amplification.

Gene Primer sequence

MDR1% Sense 5-AAAGCGACTGAATGTTCAGTGG-3’
Antisense 5-AATAGATGCCTTTCTGTGCCAG-3’

BSG* Sense 5-GCAGCGGTTGGAGGTTGT-3’
Antisense 5-AGCCACGATGCCCAGGAAAGG-¥

Survivin® Sense 5-TGGCTGCCATGGATTGAG-3’
Antisense 5-TCTGAGGAGGCACAGGTGT-3

GAPDH* Sense 5-CAACGTGTCAGTGGTGGACCTG-3’
Antisense 5-TTACTCCTTGGAGGCCATGTGG-3’
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Table 2 The thermal cycling conditions used to amplify P-gp, CD-147, survivin and GAPDH by PCR amplification.

Gene Cycling conditions
MDR1 & GAPDH Denature 94 °C 3 minutes
Annealing 58 °C 1 minutes
Extension 72 °C 1 minutes
Final extension 72 °C 5 minutes

The RT-PCR cycling was performed for 28 cycle

BSG Denature 97 °C 20 second
Annealing 60 °C 20 second
Extension 72 °C 20 second
Final extension 72 °C 10 minutes

The RT-PCR cycling was performed for 30 cycle.

Survivin Denature 94 °C 3 minutes
Annealing 62 °C 30 second
Extension 72 °C 1 minutes
Final extension 72 °C 5 minutes

The RT-PCR cycling was performed for 26 cycle.

a [ ' & = ' A o A '
N13AINCHVDANA WUINTAN K562 ummvlmamaumwwnumnmﬂ

Han1Inaaeiuaadluduas MeantSD uaz \mAR K562/Adr lailen IC_ 2.17+1.02 uM Tupmeiimag
Mmsansdanuuandinsanalasld student's t test K562/Adr Ej’amﬁ‘%’imag}i‘ﬁ'mwLﬁwﬁumaama:m%ﬁﬂ%u
Tagudaznsnasasri 3 1 lugranafuaneani 10 uM (gﬂﬁ 1) uaad lAARINLTRE K562/Adr AMInauauas

dotnazetufutiounians Ks62 Saenarkssasilluriod]
yeIMIaaneneziaiiindu
1. WwisdasslusasuzSoiadanunmzass
%9ha K562 LLaz K562/Adr
WEINITINzLR B TaR w5 9Ldatdanunn

MIRDITHAIINN UL TNUTUNAMNLTNTUA 9 9

s * + K562
* * * *
100 ./i\+———* - -=-K562/Adr
2 80 - 3
a I
1]
> 60 - I
©
(&} } I
= 40 - ! }
20 -
0 T T T T T 1
0 0.25 0.5 1 2 5 10

Concentration of adriamycin (pM)
Figure 1. Cytotoxicity of adriamycin on K562/Adr and K562 leukemia cell lines by MTT assay. Data presented as mean+SD of three independent

experiments; *p<0.05 when compared to K562 cells.
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Figure 2. The levels of of MDR1, BIRC5 and BSG mRNA in K662 and K562/Adr cells. (A) Results are representative of three similar experiments
by quantificative RT-PCR analysis and (B) quantification of MDR1, BIRC5 and BSG mRNA expression in K562 and K562/Adr cells, the mRNA
levels were normalized to the loading control GAPDH. The ratios of MDR1, BIRC5 and BSG mRNAs were calculated for each group. Data

presented as mean+SD of three independent experiments; *p<0.05 when compared to K562 cells.
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Figure 3. The protein expressions of P-gp, Survivin, and CD147 on K662 and K662/Adr cell lines. (A) Results are representative of three similar

experiments by Western blotting and (B) quantification of P-gp, Survivin, and CD147 expressions in K662 and K562/Adr cells, the protein levels were

normalized to the loading control GAPDH. The ratios of P-gp, Survivin and CD147 were calculated for each group. Data presented as mean+SD

of three independent experiments; *p<0.05 when compared to K562 cells.
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