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Mechanism of HIF-10-PDK1 signaling system involved in glucose metabolism and drug resistance in
acute monocytic leukemia
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[Abstract] Objective - To investigate the mechanism of HIF-1a-PDK1 signaling system mediated glucose metabolism and drug resistance in acute
monocytic leukemia cells. Methods * The expression of pyruvate dehydrogenase kinase 1 (PDK/) mRNA in U937, U937/DNR and acute monocytic
leukemia cells was detected by quantitative polymerase chain reaction (qQPCR). siRNA HIF-1a plasmid was constructed and transferred to U937 and U937/
DNR cells for 24 h by gene silencing. Cell proliferation inhibition was examined by MTT assay. The level of PDK/ mRNA was detected by qPCR, and the
expression of PDK1 and multi-drug resistance gene 1 (MDRI1) proteins was detected by Western blotting. Cell membrane potential was measured by flow
cytometry using JC-1. Lactic acid level in the culture fluid was determined by blood gas analyzer. Dichloroacetate (DCA) and daunorubicin (DNR) were
added to treat U937/DNR and acute monocytic leukemia cells for 24 h, MTT was used to calculate cell proliferation inhibition and Western blotting was
used to estimate the expression of PDK1 and MDRI1 proteins. Results - PDK] mRNA was highly expressed in U937, U937/DNR and acute monocytic
leukemia cells. Silencing hypoxia-inducible factor-1a (HIF-1a) significantly inhibited the proliferation activity, PDK1 and MDR1 expression and lactic
acid production in U937 and U937/DNR cells. DCA could reverse the resistance to DNR in U937/DNR and relapsed acute monocytic leukemia cells.
Conclusion - HIF-1a-PDK1 signaling system may regulate glucose metabolism and participate in the drug resistance of acute monocytic leukemia.
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S AE AL #5924 h J5mA CCK-8 10 uL, 2 h 5 s
(S0 S 450 nm KA EE D (B, HJalb @il con 4
VA%, HEGETE ) = LA 9l D 1A — 2 A B D .
1.2.5 qPCR #{ll PDKI mRNA 7K 3F 54091 H Fity
il RilgA TSP ARAFER (1), AR

(Thermo Scientific,

AR (BN . 2018, 38 1) ()



1296 | LiBss@ASEER (B¥hR)
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Fig 1 PDKI mRNA levels checked by qPCR
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Fig 2 Proliferation activity and PDK1 and MDR1 expression in U937 and U937/DNR cells
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Fig 3 Lactic acid level and mitochondrial membrane potential change in U937 and U937/DNR cells
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EHI-T- U937/DNR 41 i 1 5 S 9 D AR P oA A it 1
SANNESE, WIREHS WL AN IRAY EGE, 54l 1| ng/mL
DNR {E#ALL Z R A A et (3 P<0.05); [FlIk,
PDK1 Fi1 MDRI fyZk W18 TR ([ 4), L5 R
W], DCA REff it % U937/DNR i i Ji £ 2k v 4 i
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a b ¢ d ¢ f e h
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T A MTT L @G IIANIRIBAAETE )5 © P=0.003, “P=0.004, 5 DNR #iLL#, B. Western blotting Kl A [543y PDK1, MDRI1 ik (a ~ h W 1.2.7 thoy 4B

7). DNR ¥ 1 ng/mL, DCA ¥4 20 mmol/L,

4 U937/DNR fIFNE & IR R 2 M %4 M 5 M A 2A i85 E S &% PDK1. MDR1 B&Ri%
Fig 4 Proliferation activity and PDK1 and MDR1 expression in U937/DNR cells and relapsed acute monocytic leukemia cells
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