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Effect of Autophagy Inhibitor Hydroxychloroquine on Chemosensitivity of Castration-resistant Prostate Cancer
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[ Abstract]  Objective To determine the effects of autophagy inhibitor hydroxychloroquine (HCQ) on
chemosensitivity of castration-resistant prostate cancer 22RV1 cell line in vitro and in vivo, and changes in its mRNA
expressions of autophagy gene Bcelin-1, autophagy specific substrate P62 gene, pro-apoptotic gene Bax. Methods 22RV1
cells were cultured in vitro and divided into blank control (no drug), DOC, and HCQ (20 pumol/L)+DOC groups. The
concentration of DOC was set at 10° mol/L, 107 mol/L, and 10® mol/L in the tests. Cell proliferation activities were
detected by CCK-8 method 72 h after drug treatments. The 22RV1 cell suspension was injected subcutaneously into nude
mice to establish transplanted tumor. The successfully modeled mice were randomly divided into three groups (five each)
treated by physiological saline, DOC and HCQ+DOC (injected intraperitoneally for 4 weeks), respectively. Changes in
growth of the transplanted tumor were observed. The mRNA expressions of Beclin-1, P62, and Bax were detected by
qPCR. The protein expressions of Beclin-1, LC3B, and Bax were detected by Western blot. Results In vitro: compared
with the blank control, the DOC and HCQ+DOC groups showed decrease proliferation of cells(P<0.05); HCQ further
lowered cell proliferation in the presence of DOC (P<0.05), resulting in reduced half maximal inhibitory concentration
(ICy) of DOC. In vivo: compared with the model mice, the DOC and HCQ+DOC groups had decreased volume of
transplanted tumor. HCQ slowed the weekly growth of tumor in the presence of DOC (P<0.05), most obvious at the 4th
week. In vitro and in vivo, HCQ+DOC upregulated the mRNA and protein expressions of Beclin-1, P62 and Bax (P<0.05).
Conclusion HCQ can interfere with the autophagy of castration-resistant prostate cancer cells, inhibiting its
proliferation and enhancing its sensitivity to chemotherapeutic drugs.
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G20,
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DOC4 . HCQ+DOCH3I 4, ¥ DOCH A
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25 UG BRZE FE R 40 LR 75 RS 55, ASIN245%); DOCH7E
TR 36 hisHin AR ¥ FE I DOC; HCQ+DOCH 77 4%
Pl 24 WA 244 B 420 umol/LAYHCQ, #1536
hil A AR MR BE Y DOC, IADOC 72 hii, FLINA
10 uL CCK-8 i (A I A5 I W S BE (A) A, H A& 2H 4t
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Ao A i) x100% 355 4 AL B 1 5%, 22 T 4 L 1 34
eI 2R, 15t DOCZH FTHCQ+DOCA DOCH 2 %411
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Iy, HeE5 H AR R 100 ~ 150 mm? A4 BB HE B, Bl
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HIE S A R K, 2 diE ST 1R, F1K0.15 mL;
DOCHIE I 135 DOC 10 mg/kg, 1 /K, £51K0.1 ~ 0.2 mL;
HCQ+DOCH I ST HCQ 50 mg/kg, 2 dTESF1IK,
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Table 1 The list of primer sequence

Gene Forward (5'-3") Reverse (5'-3') Product length/bp
Beclin-1 CCCGTGGAATGGAATGAG CGTAAGGAACAAGTCGGTAT 244
P62 GCGGCTGATTGAGTCCCT CTCCGATGTCATAGTTCTTGGT 212
Bax GCTGAGCGAGTGTCTCAAGC TCCCGGAGGAAGTCCAAT 210
GAPDH GACCTGACCTGCCGTCTA AGGAGTGGGTGTCGCTGT 208
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PCR, 51 ¥F5N %3, S8 E: 95 °C 10 min UG
Taqlif}, 58595 °C 155, 60 °C 60 sIEAFIF401K . LA2** 9k
AN Rk e, DAAS G BB 2 (s 2 ) A e ik i
ML, TR RSP A X A

1.2.5 Western blotA& ] A £ & B =48 % & @ 4 &
X [ WES A Beelin-1, [ MRS PEFRICYILC3IBE A X
PR UH T2 I Bax i —HUM B 1:1 000 A FH40 i A1y
JAHA, PR, R AR Ok, He 40 pg/ AL RE
it HEATSDS-PAGEHL UK, K fie 24454 3 1 4 11 257 K H]
Image JAX AT IR BEMH BRI, DL 5500 5 N Z:B-actinfiy
JRBEAE B LU AR R 45 36 AR R R A 4

1.2.6 4itF ik ZHN BRI 200, Mg
] HL AR K 56, a=0.05
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2.1 HCQF ¥ B MEXT22RV 1 40 R4k 12 78 7Y 22 N
2.1.1 RO mie I LE R WKL, 72 hith, Ha5 ARt
WAL A L3S, DOCZH FIHCQ+DOC Hh i 4 At 14 5 i
[ (P<0.05); £ —DOCH ¥ T, 5DOCLM L,
HCQ+DOCZ 4 il (1 38 5 g 1 7R 9855 (P<0.05) , JLrh
DOCHE ¥ #710 mol/Li, P41 25 e h 3% . #EDOCH]
FIHCQ+DOCHL T, 45 /INAL 41 Jfd fit 38 B A 1 B 25 ALy 24
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Fig 1 Proliferation of cells in vitro at 72 h in each group
*P<0.01,vs. other groups; # P<0.05, vs. former DOC concentration in the
same group; A P<0.05, A AP<0.01, vs. DOC group at the same DOC

concentration

fEDOCH FE /M ~10"° mol/L. 1077 mol/L.
10™* mol/LHY, DOCZH 41 g i - X4 1l 24331 4 51.05%

43.77%. 38.28%, HCQ+DOCH 4 i (1 - 4141 5 43 51 Ay
62.75%. 52.11%. 47.43%; DOCZH HIHCQ+DOCH L)y 24
PIDOCIHITC,, /3510107 mol/L. 107 mol/L.

2,12 WHRAMBAEBZRLER  WE2, HCQ+DOCH
SRRV AR L, 25 A AV (P<0.05) ; 5 DOCZAH L
8, HCQ+DOCH 4 JH AV /N, LUSK4JH ik 3, 2254
i3 X (P<0.05) .
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400 |- —=a= HCQ+DOC group
NE 200 L /\
£ .
~
=200 |
* - *
100 |
*
**,#
0 1 2 3 4
tiweek
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Fig 2 Average weekly trend of growth of tumor in each group
* P<0.05, **P<0.01, vs. model group at the same time piont; #P<0.05, vs.

DOC group at the same time piont

2.2 HCQT ¥ BMEXF22R V1 40 A ik B B R 3 B9 54 1)
AN 5728 (I AL MIDOCAL M L 8, HCQ+
DOC#Beclin-1, P62, BaxHymRNAFK k&I 8 14
(P<0.05) . {RNIZL: 5HEAIL MDOCHIH L, HCQ+
DOCHI 3 A Beclin-1, P62, BaxmRNARY) ik =14 i
(P<0.05), SRS R —3, WA,
2.3 HCQTF ¥ BMEXT22RVIA A% E A R iZHI
PRI S50 (1 4) « A F25 B BRI ADOC4l,
HCQ+DOCZ JBeclin-1. LC3B. Bax#E FI#F B EI LI I
I, Z5A FTEE L (P<0.05)
PN RS A R S 5 (D 5) A F AR 4] FIDOCHL,
HCQ+DOC#Beclin-1, LC3B, BaxfE F ALY
(P<0.05), SIRSMM IR 25 R —3 .
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AN [ —DOCHE B2 B DOCEL, 4 it 1 7 1) 410 1 2 J3E )
ok, H2E R A G048 L, HCQ+DOCH b7 254
DOCHYIC,,t I DOCLH 110 mol/L F & A 107" mol/L;
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Fig 3 Relative mRNA expression levels of each group

* P<0.05, **P<0.01, vs. blank control group or model group; #P<0.05, ## P<0.01, vs. DOC group; A: In vitro; B: In vivo
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Fig 4 Expressions of autophagy-related proteins in vitro

*P<0.05, vs. blank control group; #P<0.05, vs. DOC group
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Fig 5 Expressions of autophagy-related proteins in vivo

*P<0.05, **P<0.01, vs. model group; #P<0.05, ##P<0.01, vs. DOC group
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