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Muscarinic Acetylcholine Receptor M1 Promotes Cell Metastasis and
Resists Cell Apoptosis in Prostate Cancer

WANG Qianhui, ZHANG Mi, WANG Hong, CHEN Jinying, HUANG Yanping, XU Chen*
(College of Life Science, Chongqing Medical University, Chongqing 400016, China)

Abstract  The aim of this study was to investigate the effects of CHRM1 (muscarinic acetylcholine receptor
M1) on the proliferation, metastasis and anti-apoptosis of prostate cancer cells by regulating PI3K/AKT signaling
pathway. Western blot, immunofluorescence and the other methods were used to detect the expression of CHRM1 in
prostate cancer cells. Human prostate cancer cells PC-3, LNCaP, DU145 were cultured in vitro, and the cells were
treated by CHRM1 agonist CAR (carbachol) and CHRM1 specific inhibitor PIN (pirenzepine). PC-3 cells were in-
fected with CHRM I RNAI lentivirus and a stably transfected strain of CHRM I knockdown was constructed. CCKS8
cell proliferation assay, plate cloning assay, cell migration and invasion experiments, flow cytometry detection and

observation under transmission electron microscope were used to explore the proliferation, metastasis and apopto-
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sis levels of CHRMI in prostate cancer. Western blot was used to detect the expression of epithelial-mesenchymal
markers and PI3K/AKT signals in prostate cancer cells knocking down CHRM]I. The results showed that CHRM1
expressed abundantly in prostate cancer cells. In our assays, the group treated with CAR promoted the prolifera-
tion, colony formation, migration, invasion and anti-apoptosis abilities of prostate cancer, while the group PIN in-
hibited the proliferation, colony formation, migration, invasion and anti-apoptosis abilities. What’s more, CHRM [
knockdown also inhibited the migration, invasion and anti-apoptosis abilities, and apoptotic bodies appeared under
electron microscope. The ability of metastasis was related to EMT (epithelial mesenchymal transformation) in the
experiment of cell migration and invasion. Moreover, CHRM1 regulates tumor cell progression through PI3K/AKT

signaling pathway. The results of this study suggested that CHRM1 could regulate PI3K/AKT signaling pathway to

promote proliferation, metastasis and resist apoptosis in prostate cancer cells.
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Table 1 Primer sequences used for qRT-PCR

LN 44K SR HI(5'—3") B KGREC

Genes Primer sequences (5'—3") Tm /°C

CHRM1 Forward: CCG CTA CTT CTC CGT GAC TC 59.0
Reverse: AAC TGG ATG TAG CAC TGC CC

GAPDH Forward: GCA CAG TCA AGG CCG AGA AT 59.0
Reverse: GCC TTC TCC ATG GTG GTG AA

E-cadherd Forward: GAA CAC ATT TGC CCA ATT CCA 57.3
Reverse: CCT ACC CCT CAA CTAACC C

N-cadherd Forward: GAG TTT ACT GCC ATG ACG TT 55.6
Reverse: GGT TGA TCC TTA TCG GTC ACA

Vimentin Forward: ATT GAG ATT GCC ACC TAC AGG A 57.4

Reverse: CCATCT CTA GTT TCAACC GTCT
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J6: CHRMI1 .

A: Western blot was performed to determine CHRM1 expression in the human PCa cell lines PC-3, LNCaP, and DU145, the normal human prostate

epithelial cell line RWPE-1 and the non-small-cell lung cancer cell line A549; B: statistical analysis derived from Fig.1A; C: cell crystal violet staining
of the human PCa cell lines PC-3, LNCaP, and DU145 and the non-small-cell lung cancer cell line A549; D: immunofluorescence detection of CHRM1
in PC-3 cells, in which blue fluorescence is DAPI and green fluorescence is CHRM1.
[El1 CHRMIZERTFIRRE S AR FHREFR
Fig.1 CHRMI1 expression in PCa cells



ET 25 B M52 AR (et /i 51 iR Fe % I 1k i 40 I A T Rt 7 755

(A) B)
PC-3
1.5
sh-NC <Z<
o
E =]
Se
S5
=
=
sh-CHRM1 =
©) (D) L5 PC-3

sh-NC sh-CHRM1

,_.
(=

CHRM| | e == ( 70 kDa

GAPDH ‘ ; 37 kDa

expression

o
n

Relative CHRM1 protein

&
(E) (F) Q)
LNCaP LNCaP
s 15 ca sh-NC  sh-CHRMI 5 15 ca
Z 5
Ecio —E1.0
S 2 CHRMI | G ==« |70kDa S
% § ** % @ ok
S g0s T £05
2 & 4
£ GappH | D G 3702
: T &S : e
¥ X\,@b ¥ &
° &
(H) ) V)
< DU145 £ 1 DU145
z 15 sh-.NC  sh-CHRMI g 12
E a
SE10 CHRMI S g 10
~¥ _— e | 0KD2 27
S Eos T SEs —
» U, K .
.g o Ag [
g g
< GAPDH =
= < & - - 72 T 0 < &
¥ & ¥ S
&

&
A: CHRMI RNAiJ 75 8015 05 R RS A 72 hiifidk fo 8o SO SO B By E. H: qRT-PCRECI CHRMIFAIRACA; C. F. I. Western blot
KrICHRMIEEH; Dy G+ J: Western bloti IICHRM1 8t 2 @ B Hréf . ##P<0.01, *##P<0.001, 5sh-NCLL#.

A: images of the transfection efficiency infected with CHRM I knockdown lentivirus after 72 h; B,E,H: qRT-PCR was performed to detect the efficiency
of CHRM1 knockout; C,F,I: CHRM1 protein detected by Western blot; D,G,J: semi-quantitative analysis of CHRMI protein. **P<0.01, ***P<0.001 vs
sh-NC.
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Fig.2 Construction of a cell line model for stable knockdown of CHRM1
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A: CCKS8 cell proliferation test to detect PC-3 cell proliferation ability under 0-15 pmol/L CAR; B: CCKS cell proliferation test to detect PC-3 cell pro-
liferation ability under 0-400 pmol/L PIN; C: proliferation treated by DMSO (CTRL), CAR (2 pmol/L), PIN (200 pmol/L) for various durations was
evaluated with CCK8 cell proliferation test; five independent biological samples for each condition were analysed; D: experimental chart of cell colony
formation; E: statistical analysis derived from Fig.3D. ****P<(.000 1.

[El3 CHRMIXIBIFBREIE5E K 52 PE L AR B2
Fig. 3 Effects of CHRMI1 on the proliferation and colony formation of PCa
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A: images of cell migration experiment; B: images of cell invasion assay; C-F: the statistical data derived from experiment Fig.4A and Fig.4B; G: images

of cell migration experiment in sh-NC and sh-CHRM1; H: images of cell invasion assay in sh-NC and sh-CHRM1; I-K: the statistical data derived from

experiment Fig.4G and Fig.4H. *P<0.05; **P<0.01, ***P<0.001, ****P<(.000 1.
El4 CHRMIXHIZIRRFEIE R AR ZHI RN
Fig.4 Effects of CHRMI1 on the migration and invasion of PCa
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A,B: Western blot and qRT-PCR were performed to detect the protein and mRNA expression of epithelial and interstitial markers; C: semi-quantitative
analysis of protein expression obtained from Western blot results in Fig.5A. *P<0.05, **P<0.01, ***P<0.001.
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Fig.5 Effects of CHRMI1 on epithelial-mesenchymal transition in prostate cancer cells
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A: flow cytometry was used to detect the apoptosis rates in PC-3, LNCaP and DU145 cells; B: results of flow cytometry; C: apoptosis was detected by
transmission electron microscopy. Black arrows: apoptosis body. *P<0.05, **P<0.01.
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Fig.6 Effects of CHRMI1 on the anti-apoptosis of PCa
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B4R, *P<0.05; **P<0.01.

A:Western blot results (sh-NC, sh-CHRM1, sh-CHRM1+CAR); B: results of semi-quantitative analysis of proteins detected by Western blot. *P<0.05;

**P<0.01.
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Fig.7 Effects of CHRMI1 on the activation of PI3K/AKT signaling in PCa
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