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[ Abstract] Objective:To investigate the expression of androgen receptor ( AR) and melanophilin ( MLPH) in breast cancer and
analyze their correlation. Methods: The gene expression of AR and MLPH was detected in pubilc database,and to analyze the correla-
tion and prognosis. Immunohistochemical method was used to detect the expression of AR and MLPH protein in cancer tissues and adja-
cent tissues of 62 patients of non-special invasive breast cancer. The relationship between AR and MLPH expression and clinicopatho-
logical parameters was analyzed. Immunohistofluorescence was used to detect the expression and localization of AR and MLPH in breast
cancer tissues. Results; The database showed that AR and MLPH were highly expressed in breast cancer,and the expressions were posi-
tively correlated (r=0.73,P <0.05). The overall survival (0S) ,recurence-free survival (RFS) and distant metastasis-free survival
(DMFS) of patients with high AR and MLPH expression were better than those with low expression (P <0.05). Immunohistochemical
results showed that the expression level of AR was related to histological grade, ER, PR, HER-2,Ki-67 and distant metastasis ( P <
0.05) ,there was not related to age, TNM stage , tumor size and menopausal status (P >0.05). The expression level of MLPH was relat-

ed to histological grade, ER,PR,HER-2,Ki-67 and distant metastasis (P <0.05) ,there was not related to age, TNM stage , tumor size
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and menopausal status (P >0.05). Spearman correlation analysis showed that there was a positively correlation between AR and MLPH

expression (Rs =0.471,P <0.001). The relationship between AR and MLPH co-expression and histological grade ,ER,PR,Ki-67 and

distant metastasis was further compared. The positive group was positively correlated with ER, PR and HER-2 (P <0.05) ,and nega-

tively correlated with histological grade, Ki-67 and distant metastasis ( P < 0. 05). Immunofluorescence results showed that AR was

highly expressed in the nucleus and co-expressed with MLPH in the cytoplasm, and there was colocalization between the two expres-

sions. Conclusion : The high expression of AR and MLPH is positively correlated with the two in breast cancer. It may play a synergistic

role in the occurrence and development of breast cancer,and is a potential biological target for clinical prognosis.

[ Key words] Breast cancer; Androgen receptor; MLPH ; Relevance

LM 98 2 2o Ve B O £ E B D Y S e
B TAE R R TR LR M LR S
RIS UIAR G, MR 2 1K (ER) (IR Z K
(PR) AR B AE K 732 4k 2 (HER-2) 48 & %2
WAEFLIR Tz KR8, 2 53 2k 5
T e 3% % 521K (androgen receptor, AR) /&It ER
PR RIR Tz M R 32 A, AR 3 MR g v A
B I T A5, 5 A R ik R s T A e
HAi, AR A0 500 78 LR 98 b 59 58 836 97 2 90 WAL
RO ABAHSC AR I BL R i AN WA . SRR R AR (mel-
anophilin, MLPH) & —Fi B (4 K Z (K & 11, 5 41 il iz
BRI (1 IS AHOE T . MLPH 323K 2 1 41 1t 19
RN B TR R T AR
Whge" & B, MLPH 5 FLIR M (I R RIA M IE S
AR e —E MR & B BIR R R M AR, Wi,
AW i o Bt AR 5 MLPH 73| i 88 40 21 5 988 55
AP 22 S Rk, HE— 2D R A A e DR B Ry
fIE A8 5 28 BAH S

1 #EREFE

1.1 AHBREE

Oncomine ( http : //www. oncomine. org) /& —> K
R g B DR e e I, T TS A R A A R
Ay i 2% 5 5 [N 3% 35 ; Breast Cancer Gene-Expression-
Miner v4. 7 %4 J& ( http ://bcgenex. centregauduch-
eau. fr) J&— PNTELAZ I8 FLRBE K Rk i) T R/,
A HEAT 2R G5 TS L AH OC 1R 23 Bt 4% 5 Kaplan-Meier
Plotter £ #& /% ( https ://kmplot. com ) J& — N 7E £k 4=
AE 53 AT T B PR A DAk 5 PR X A A7 B 985 1 5% W) o
12—

RIRH Y] LA 2016 45 H % 2018 4 5 J
BT IS 1Y 62 M AR Rr ik = i 1 L B R AR
HLOUEAH R E AR R AT A B, L
O3 503 BRI 235 h e BB L AR 4R 2010 4E
5 [ ek DA i 968 27 2 7R 2 1 BB~ R o R AR Y B 2
ALK TG FE AT BT R E O vk, R
HAEWE 27 ~T72 % AL AERE 47 %, Horp = FI R
g 16 i) (25. 81% ), AF = B 1L 1 3L i 46 4

(74.19% ) ,ER B2 5 36 14 (58.06% ) , PR [ %
F3k 46 fi (74. 19% ), HER-2 [H 7 3 ik 42 14
(67.74% ) o A W5 45 4 36 1 B 27 8 300 AH 56 31
JE AT 2013 AR JRBR R FE B E T W AREA Y RS

EERRERE.
1.3 ERXFIFAE
1.3.1 FERHN SEHALEHE L, b,

BBT A MLPH $T 44 : Invitrogen, 38 [# ; S 4T A AR 47
K,CST, L [ FH /Bl 1g6 —Hi: 2 &, b
[ DAB & A3 f & e i, hE D F 50 16
(H + L) Alexa Fluor 555 ; Invitrogen , 3& [H ; 414 IgC
(H + L) Alexa Fluor 647 ; Invitrogen , 3& [E ; L] 2 Ifil %5
[ L R ES
1.3.2 #mafede MRIEREHalDREE. &
F B AL B R A s I AB 52, BEL T P R 1 i 4R
AWy Bl 5 10% 1 = 1L 3% £ B0 U, 20 50 A AR
(1:200) it MLPH(1:100) itk 4 “C i & 1 85 — 4
37 CHFH 20 min, 22 DAB W {6, 95 KR E & YL,
KW B R fJm WA EE R . AR FEERIK T
() M5t , MLPH 3= %2 3 3k °F i 3¢ 50 () i i, DA
FIRFRAL B BT B OBOR O B S A
Mol R 22 2 5 vk E AT ) i, ARG B R 2 A B A
20 AN B ZH SR SR G BIVEC - ) L3 PR + ),
FHPEC+ +) 3R BHMEC+ + + ),
1.3.3 #EARK L6 WRAEREHATCY
CPRVE AL B .65 C % A 2 h, — 2B T RS oG s 7k
b P RAE &, N 3% H,0, B %40, 5 R B A
1 h, e8] B AR & 59 AR(1:100) F1 MLPH
(1:100) HLAIR G 4 CiE R, PBS I 3 W, A F
Yt IgG(H + L) Alexa Fluor 555(2 wL/mL) 13 3¢
1 [gG(H + L) Alexa Fluor 647 (1 pL/mL) —#i iR &
W, ROEERFE 1 h,DAPI 4% 5 min,PBS % 3 X
JREBOCI R B T, LN K
555 nm, WG KRG 647 nm, 73 By 72 15
F/¥5F ML AR 5 MLPH ({5E i 5k
1.4 SFEiTZESH

BT SPSS 24.0 Gg i B4 X 5T Y 52 36 K ah
PEAT O30T . T SR A (& 2 s) R, L] LR



P, BT AR W iR 32 185 MLPH 7 FLIRE 4 ZUrb 10 32 0k KO AR Stk 305

MSTAEAS ¢ K5 s THECRERE [n( %) J3RoR B S 2.1.1 AR MLPH X [H &£ 7L fRJE 4 8 F oy k ik
KB X K56 G R AT R MR R s M S HE S Oncomine K4 2 % W, 15 15 % 9 55 41 SUAH [L, AR A
Pr&Hl Spearman 5%, P <0.05 4 2 74 S it MLPH 73| g 9 21 ”EPm%:zl_o A 2 B4 T
B, BC-genesminer v 4.7 #E— 3 8F AR 5 MLPH 7 %,
Eﬁﬁ*ﬂ’ﬂi@l_*ﬁﬂéﬁ,,n%%%% AR My 51k 5 ML-

2 &R .
PH 21FMHX(r=0.73,P<0.05), WA 1,
2.1
B C
S 5 <o S
No 4712 ;

AR

FLBREH AR 5 MLPH gy
A. AR f2 &1 b 69 & ik B, MLPH 42 & 5 ' 09 & 38 ;C. AR 5 MLPH 2 5U0R: oF o9 Ak AR %1k

2.1.2 ARMLPH 2% 53 g hx 2 1 BE WA (0S) Toi Kk A7 W (RFS) Fi TG iz 4b
Kaplan-Meier Plotter ¥ 3% 22 # 35 Bl 5 AR #1 MLPH R e B (DMFS) W B & TR F LR HF (P <
FEHA XM WSS B, AR F1 MLPH 5 R ik K1 0.05), W2,

A AR (226197_at) B AR (226197_at) G AR (226197_at)
1.0 HR=0.68(0.52~0.9)|  1:07 HR=0.74(0.64~0.87) | 10 HR=0.68(0.52~0.89)
Log-rank P=0.005 Log-rank P<0.001 Log-rank P=0.005
0.8 0.8
0.6 0.6
£ Es
0.4 04
O.Z*i%tﬁ O-Z"ﬁji 0.2-%%%
— — I — K
00— " 004 * 0.0 &
0 50 100 150 0 50 100 150 200 250 0 50 100 150
. ) (1) . ) () - . ()
& “A:Z" o 277 86 17 i I(')I('aY “\490 146 22 3 1 i€ :;0 " 263 84 13
471 357 123 17 L 1016 602 200 46 7 1 I 479 323 125 10
D exophilin-3 (218211_s_at) E exophilin-3 (218211_s_at) F exophilin-3 (218211_s_at)
1.0+ HR=0.79(0.65~0.95) | 1.0 HR=0.68(0.61~0.75)| 1.0 HR=0.71(0.61~0.83)
Log-rank P=0.013 Log-rank P=4.1-¢™ Log-rank P=1.2-¢
0.8 0.8 0.81
L, 0.6 . 0.6 L 0.61
g £ =
0.4 0.4 0.4
0.2 %3k 0.2 %5x 0.2 %354
By By s
oo —R® | ooa—®H . . 0]
0 50 100 150 200 250 300 0 50 100 150 200 250 0 50 100 150 200 250 300
. i () . i (1) i (1)
fiK 94(11 o I;ﬂ 234 86 14 3 0 m 2464 rfl(ﬁ 469 124 17 1 i 13 ! 7 309 104 18 2 0

939 719 319 57 0 0 2465 1617 667 12; 10 2 & 1383 888 372 77 9 0

B2 AR MLPH ZEEMRZKFEIAREZETNENXR
A. AR 5 0S #1% £ ;B. AR 5 RFS 9 %X #;C. AR 5 DMFS # % % ;D. MLPH 5 0S # % % ;E. MLPH 5 RFS 8 £ % ;F.
MLPH %5 DMFS # % # .



H38 % 3
306 2023 4£ 3 A

JIIdL E ZF B 3] ( http : //noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 38 ,No. 3
Mar. 2023

2.2 REANRRERERELERDN

2.2.1 AR MLPH £ JRE AL F &M G KK
TE 62 BilAE IR IR I T FL IR 2 2Urh , 5 55 42U
e, AR 5 MLPH 7e 8 41 21rh i 3R 5k, AR /Y FHPE %
KRN 67.74% (42/62) , ERRIKE M L ML-

3 AR #1 MLPH 7E 2L BR B 2 B B9 %€ i B R 3%
A. AR £ 3URR % 40 27 & 04 F0ik (400%) ;B. AR 72 SURR & 4 4042 P 69 ik (400x ) ;C. MLPH /& $UR% 7% 28 22 P 69 & ik (400 ) ;
D. MLPH 2 $URL 5 57 2822 % 8% ik (400x ) E. 4 & 356 4 AR F. 3 & 5% 6 4 MLPH;G. &5k 5 3 & 3% ko5,

2.2.2 AR.MLPH %3 5 9L I8 0% s K/ 2 & 3y
KAEZ RIEAG R AR RiE 5HL 0%
ER PR HER-2 Ki67 FliE b5 B H & (P <0.05);
5 TNM 53359 g /N R 22 R8T (P >
0.05) ; [/ i), MLPH 335 5 20 81% /3 9L \ER | PR |
HER-2 A 4b 52 B 47 5 (P < 0. 05) ; 5 4 % . TNM
30 I RN AR T K (P >0.05), WLk
1, M4E Spearman AH3CPE 53 #7, AR 55 MLPH (1) % ik

PH 35 H B BIPE R IK R 70.97% (44/62) , F R
IAAE LR (B0 B b S LA SR T, A TR
—JE A4 AR Fl MLPH v 3% 5 3% 35 H A7 76 3k
fii. WL 3,

D

-9

FEFLAR I h A ARG, R IEA G (r=0.471,P <
0.05), L2, 62 {7 M 35 h , AR " /MLPH "
FIRBAPERA 36 19, AR/ MLPH 35 B PE R A 12
(Hrh =Bt A 8 i, i 66.7% ) . #F— 251k
AR /MLPH* 40 #1 AR /MLPH 4 5 40 21 2% 7 %% .
ER PR Ki-67 FLmA LR R, K3 ART/MLPH ™
415 ER (PR Al HER-2 8 1E 56, 5 41 412 47 9% Ki-
67 LA LR ARG, WLk 3,

F1 ARFI MLPH EEHRZIBERAFERENXE [n(%)]

. MLPH . AR .

A =) BifEGos) XM P ) Wity X PH
AR (4F) 0.847 0.358 0.443 0.506
=45(n =43) 29(65.91) 14(77.78) 28(66.67) 15(75.00)

<45(n=19) 15(34.09) 4(22.22) 14(33.33) 5(25.00)

Jifrggi K /N (em) 4.894 0.087 2.148 0.342
T1(n =20) 16(36.36) 4(22.22) 15(35.72) 5(25.00)

T2(n =38) 27(61.36) 11(61.11) 25(59.52) 13(65.00)

T3(n=4) 1(2.27) 3(16.67) 2(4.76) 2(10.00)

AL 2GR 13.424 0.001 6.234  0.044
I(n=8) 5(11.36) 3(16.67) 5(11.91) 3(15.00)

T (n=45) 37(84.09) 8(44.44) 34(80.95) 11(55.00)

M(n=9) 2( 4.55) 7(38.89) 3(7.14) 6(30.00)

TNM 431 0.764 0.682 0.536 0.765
I (n=16) 11(25.00) 5(27.78) 12(28.57) 4(20.00)

I (n=35) 24(54.55) 11(61.11) 23(54.76) 12(60.00)

M(n=11) 9(20.45) 2(11.11) 7(16.67) 4(20.00)




et ST IUEE 0 B iR RS2 R 5 MLPH 78 FL R 9 2 80 b (1) 3% 38 R HOA ek 307
gkl
s MLPH ) e AR ) e
FAE HPE(n=44)  Bife(no1s) X 1 P Wt (n-42)  BitE(a-20) X M PH
ER 9.555 0.002 13.256 <0.001
FHE (n =36) 31(70.45) 5(27.78) 31(73.81) 5(25.00)
FAME (n =26) 13(29.55) 13(72.22) 11(26.19) 15(75.00)
PR 8.315 0.004 19.228 <0.001
BRI (n =28) 25(56.82) 3(16.67) 27(64.29) 1(5.00)
FHE (n =34) 19(43.18) 15(83.33) 15(35.71) 19(95.00)
HER-2 18.538 <0.001 6.988 0.008
BHE (n =42) 37(84.09) 5(27.78) 33(78.57) 9(45.00)
BAM: (n =20) 7(15.91) 13(72.22) 9(21.43) 11(55.00)
Ki-67 8.773 0.003 5.522 0.019
A (n =30) 16(36.36) 14(77.78) 16(38. 10) 14(70.00)
BHE (n =32) 28(63. 64) 4(22.22) 26(61.90) 6(30.00)
WA EEFE 4.736 0. 030 7.355 0. 007
B (n=28) 16(36.36) 12(66.67) 14(33.33) 14(70.00)
& (n=34) 28(63.64) 6(33.33) 28(66.67) 6(30.00)
EUEZYINZS 0.158 0.691 1.594  0.207
R(n=30) 22(50.00) 8(44.44) 18(42.86) 12(60.00)
(n=32) 22(50.00) 10(55.56) 24(57.14) 8(40.00)
%2 AR MLPH Fik =1 (61) W9 A R R I 3 B O i e LR i 1Y) BT YR UK
W T n PHERKMEX
PR AR 6 1 W 38 22 O R e R —, 4
PR b OATL <0000 s TR B, T H A 5 P T AR A

%3 AR F MLPH 548 A %4 2% . ER,.PR.Ki-67 K it &b

BRI EXE(H)
S8 AR*/MLPH * 41 (n=36) AR “/MLPH "#l(n=12) rfi Pl
NAERG -0.3220.026
[(n=6) 4 2
I (n=34) 30 4
M(n=8) 2 6
ER 0.547 <0.001
PRtk (n =30) 28 2
Witk (n=18) 8 10
PR 0.531 <0.001
W4 (n=26) 25 1
Btk (n=22) 11 11
HER-2 0.556 <0.001
Wit (n=36) 3 4
Bt (n=12) 4 8
Ki-67 -0.4350.002
Btk (n=22) 12 10
W4k (n=26) 2% 2
AR -0.4350.002
H(n=22) 12 10
%(n=26) 2% 2
3 3Fig

Bt 5 DR T MLAE )15 B B9 K R BE XS A TR
FLIRIE 53 100 R HL )36 7 USRS — & b g . =1
P L S8 DR = A RO R S MR T T B D R
A LT R AR L R, T8 9 3L

R & N E S AR Aoy ) S N SN
G50 | TR NR R AF 2 Bh U 3R A OC R AT 1Y R e i
OB R, 70% 1 TR R B A
TE AR B9k, H 575 3238 0] 5% ) 2L R 6 10 14 7 1R
FZEERHLN o AR, MEPER 2 RS BORAE IR TT
FLAR I 25 W BT T IR ORI YT IR ISR
RERTR . AR R Y T-C R A
A I, AR BB T 2 R S 4% S 0T 32 MLPH fY %
M, MLPH il AR B9 263k 2 IE AR, fE N3 B @
KL E S, MLPH £ 1 2 5 40 il N 2 1 538, 78
20 3 B M EUE R P R IEE EAE . B MLPH
5 AR 2 7 LRI ThAE AR A L) R IR ¢ R A TR E
A28k — A 1 SRR IE

AHE ST FE R FIE 2 TR T AR 5 MLPH 1
TR LR o 18 B RN e Al Ak 2 B4 B T
AR Fl MLPH 7£ZLAR o v i 3k, HAEAE A G M, X
— 45 R Fu U RS gE R B MR, AR TS
WD R I RN TT RS A, BB S 5 s B ) e Y O
DRI 3%, DT 0 ) ERo 155 38 1% B9 42 08 4
f£ HER-2 FH %) 2L 3 9 40 i b, AR 3 3% 38 & 9 il
HER-2 7= R () AR K AR HEVE R s TR ' 7
FUBRIE AR 3235 B BB 3 0 TS s R it
AR I3 3k 2 19 m B 35 8 4k 55 % KU . TR RE, A
SFemFgE' " @R, MLPH 5 2 ik 19 7L IR 8 B A
KWy TC 2 LA AR, A B B A 7 RN 1L S 7 TH T g



38 % H3
308 2023 4 3 ]

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 38 ,No. 3
Mar. 2023

KRR E DIRE , IIAE by FURR 9 TS 00 S AE AR AR R
Pyt g a2 L RO % 4 B AR A1 MLPH 78
FLAR I8 v B B 5 B R A A A, AR R ML-
PH {5 221k 3 10 A A7 1S o4

B T TR L AR AL G 2kt 5 A TR 1
i B AL A R AR fl MLPH (%) 3638 H AT
ACHE, 5 H A 7579 ER (PR  HER-2 #1 Ki-67 #H
5T 5 AR % TNM 43 31 | i R /N A4 26 4R 25 8
oo o H 22 43 G F) W b R v AR T A — A
HEIEAR, PO A 25 O R R S ER
PR 15y 25 32 R AR 11, IR A 2 ) R 2L AR o 8 3 01
Ji 0 B AR A  Ki-67 A S 40 A% P 43 24 486 B A OC 2R
F3, AR S i Jea 240 A 3 B 05 Tk I FE bR o iE— 25 e T
R IRM S 55 AR Fl MLPH [ R, & BLH
FWFik5 ER PR fil HER2 2 1F M 3¢, 5 % 45
b Ki-67 FIZH 21550 9 52 A OC , R B AR Fil MLPH
eIk BAME 0 SR T BB AT AP R BUS R AR . BR T I
PR BIVRRAIE AN 3% 3K A9 AH 56 ¥, AR il MLPH 0 §B 17
FEAHAL I S5 A T BE o Ho 3 9% 6 52 50 1 % ] — 2L B Jes
ALYy AT 9O Y, R B AR A6 4i g A%
=23k, i85 MLPH 3t W] 32 38 F 40 jif it b

G54 AR WESE B SCHR AR E HE I MLPH 7T i 5 AR
—FEEA AL T RE 25 4, 7 02 1 LR g & R I X
IR EN S H — W, AR EREMERY
W R, B R T L
i g b A VE B AL &2 24 it R B R, 3£ T MLPH ()
TRABE A BAE YR AR VR T 2L IR & A & J 4
B ) S I ﬁ%%ﬁzw%ﬁ 2 Wi R T (4 s 7R AR
bR . PR, FRATH AR iE — 25 4R 5 MLPH £ 3L AR
VR FHAIL I u&% AR [WAH B AEH, Ry - F 7L A
I R YT SR AR B LT 5 1wl

&% ik

[1] Siegel RL,Miller KD, Fuchs HE ,et al. Cancer statistics,2021[ J].
CA Cancer Journal For Clinicians,2021,71(1) .7 —33.

[2] Waks AG,Winer EP. Breast cancer treatment a review|[ J]. The Journal
of the American Medical Association,2019,321(3) :288 —300.

[3] Kono M,Fujii T,Lim B,et al. Androgen receptor function and an-
drogen receptor-targeted therapies in breast cancer: A review[ J].
Jama Oncology, 2017 ,3(9) :1266 — 1273.

[4] Anestis A,Zoi I,Papavassilion AG,et al. Androgen receptor in breast
cancer-clinical and preclinical research insights[ J]. Molecules,2020,
25(2) :358.

[5] Hume AN, Ushakov DS, Tarafder AK,et al. Rab27a and MyoVa
are the primary Mlph interactors regulating melanosome transport in
melanocytes[ J]. Journal of Cell Science,2007,120(17) ;3111 - 3122.

[6] Ermini L, Francis JC, Rosa GS,et al. Evolutionary selection of al-

leles in the melanophilin gene that impacts on prostate organ func-

Z< F B 41k - http : //www. nsme. edu. cn

{E&E 5 & % : http: //noth. chpt. cnki. net

tion and cancer risk [ J]. Evolution, Medicine, and Public Health,
2021,9(1):311 =321.

[7] Parker JS,Mullins M, Cheang MCU , et al. Supervised risk predictor
of breast cancer based on intrinsic subtypes[ J]. Journal of Clinical
Oncology,2009,27(8) :1160 - 1167.

[8] Li WS,Chen CI,Chen HP,et al. Overexpression of MLPH in rectal
cancer patients correlates with a poorer response to preoperative
chemoradiotherapy and reduced patient survival [ J]. Diagnostics
(Basel) ,2021,11(11) :2132.

[9] Fu W,LiJ,Kang S,et al. The expression, clinicopathologic charac-
teristics ,and prognostic value of androgen receptor in breast canc-
er: A bioinformatics analysis using public databases[ J]. DNA and
Cell Biology,2020,39(5) :864 —874.

[10] Hammond MEH. American society of clinical oncology/college of
american pathologists guideline recommendations for immunohisto-
chemical testing of estrogen and progesterone receptors in breast
cancer [ J]. Journal of Clinical Oncology, 2010, 28 (16 ):
2784 -2795.

[11] Buys SS,Sandbach JF,Gammon A, et al. A study of over 35,000
women with breast cancer tested with a 25-gene panel of hereditary
cancer genes[ J]. Cancer,2017,123(10) ;1721 - 1730.

[12] X4, A8 EsR . FL AR P e 2% 2 A /R R e it e [ ]

I PR 5 51 06 5 B 22 4 75,2018 ,34(12) 11352 - 1355.

[13] Li D,Zhou WF,Pang JP,et al. A magic drug target: Androgen re-
ceptor[ J]. Medicinal Research Reviews,2019,39(5) ;1485 - 1514.

[14] Zhang TB,Sun YY,Zheng T,et al. MLPH accelerates the epitheli-
al-mesenchymal transition in prostate cancer[ J]. Onco Targets and
Therapy,2020,13:701 —708.

[15] Diep CH,Ahrendt H,Lange CA. Progesterone induces progesterone
receptor gene ( PGR) expression via rapid activation of protein ki-
nase pathways required for cooperative estrogen receptor alpha
(ER) and progesterone receptor ( PR) genomic action at ER/PR
target genes[ J]. Steroids,2016,114 .48 - 58.

[16] Qi JP,Yang YL,Zhu H,et al. Expression of the androgen receptor
and its correlation with molecular subtypes in 980 chinese breast
cancer patients[ J |. Breast Cancer,2012,6:1 - 8.

[17] Vera-Badillo F, Templeton AJ, Gouveia PEP, et al. Androgen re-
ceptor expression and outcomes in early breast cancer:a systematic
review and meta-analysis[ J]. Journal of the National Cancer Insti-
tute,2013,106(1) :1319.

[18] Venema CM,Bense RD, Steenbruggen TG, et al. Consideration of
breast cancer subtype in targeting the androgen receptor[ J]. Phar-
macology and Therapeutics,2019,200:135 - 147.

[19] Thakkar A, Raj H, Ravishankar, et al. High expression of three-
gene signature improves prediction of relapse-free survival in estro-
gen receptor-positive and node-positive breast tumors[ J ]. Biomark-
er Insights,2015,10(10) ;103 - 112.

[20] Giuliano MM, Schettini FM, Rognoni CP et al. Endocrine treatment
versus chemotherapy in postmenopausal women with hormone re-
ceptor-positive, HER2 -negative , metastatic breast cancer:a system-
atic review and network meta-analysis[ J]. The Lancet Oncology,
2019,20(10) :1360 - 1369.

(Y% HH9:2022 -08 - 19 & E 82022 -12 - 17)

fB 48 : xuebaochy@ 126. com



