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FH A B E S HE R #5441 (Chemerin Chemokine-Like Receptor 1, CMKLR1)7E ¥ li#JE
FRIXBR. WE2022~20244F8 M K% E BB #2805 FLARE KX 208 EH FLRA R In 4, FLiR
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Abstract

Objective: To analyze the expression of CMKLR1 in breast cancer tissues, explore the expression dif-
ferences among different molecular subtypes of breast cancer, and the correlation between the ex-
pression of CMKLR1 and clinicopathological characteristics, so as to provide new ideas for the occur-
rence, development, prognosis, diagnosis and treatment of breast cancer. Method: The expression of
Chemerin Chemokine-Like Receptor 1 (CMKLR1) in breast cancer was analyzed using different data-
bases. Eighty cases of breast cancer and 20 cases of normal breast tissue specimens diagnosed in the
Affiliated Hospital of Yangzhou University from 2022 to 2024 were collected, with 20 cases of differ-
ent molecular classifications of breast cancer each. The expression level of CMKLR1 protein was de-
tected by immunohistochemical staining, and the expression differences between breast cancer and
normal tissues, among different molecular subtypes of breast cancer, and the correlation between
the expression of CMKLR1 protein and the clinicopathological characteristics of patients were ana-
lyzed. Result: The analysis of the scCancerExplorer database showed that the expression of CMKLR1
in breast cancer tissues was significantly lower than that in normal breast tissues. Survival predic-
tion in the Kaplan-Meier Plotter database showed that the overall survival period of breast cancer
patients with low expression of CMKLR1 was significantly shortened. Analysis of the UALCAN data-
base shows that CMKLR1 is closely related to the TNM stage of breast cancer. The immunohistochem-
ical results show: CMKLR1 is mainly characterized by nuclear staining. The expression rate in cancer
tissues is significantly lower than that in normal tissues, and the difference is statistically significant
(P <0.001). Among different molecular subtypes, there is a significant expression difference between
luminal type A and basal-like type (the expression in basal-like type is even lower, P < 0.01), while
there is no significant expression difference among other subtypes. Among the different clinico-
pathological characteristics of breast cancer, the low expression of CMKLR1 was correlated with a
high tumor pathological grade (grade 3) and a larger tumor size (>2 cm) (P < 0.01), but had no sig-
nificant association with age, TNM stage and lymph node metastasis. Conclusion: The expression of
CMKLR1 is downregulated in breast cancer, and the expression level of CMKLR1 is related to the mo-
lecular typing, pathological grade and tumor size of breast cancer. CMKLR1 has certain auxiliary di-
agnostic value for the diagnosis and prognosis of breast cancer.
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1. 51§

FUEAE S RO B 2 —, T ERVEELERE N BUEAE A WG N, 2 74 H 53 &
[1][2]. # GLOBOCAN 2022 ffitl, 2022 =4 BRFLRIE B R BT 51 50538 229.7 Jif 66.6 J5,
rheb R A 50 50 715.6% 0 11.3%. 2018 4 [E [ & e s o, FUIYe S v B 2o M v o g R s i
5246, FEEDGEMEIETIRALES 5 A2[3]. HETCA MR FL T, AFELE B UESE 2 A R S 2L R 2
BASE, BARNLEI AT RE2E AL A BRI A2 S s3g i, o A o WM e g LA - i A IR 2 R
IR RFE IR F o (Tumour Necrosis Factor-Alpha, TNF-a). HAIE/ 2 6 (Interleukin-6, IL-6). L5 N 74 K
[Al-¥-(Vascular Endothelial Growth Factor, VEGF)5: Z MW 51, /i AR N A AR R 5 3 R0 MESECER 43 WA 3
PNE PR SRR KPS X038, B0 22 2645 5 8%, AN IT 52 el frfed () adk Je A% #2 (4] [5]. CMKLRI /&
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— et H s R A ER AR R E AR T G B IR SZK(G Protein-Coupled Receptor, GPR), —#&
TESRRABEA T ERIL ., L3S CMKLRI ZRL5E, REXTAH RS B 115 5 10 2% ARS8 1) 48 HOR) gk
ATURE, (R SOE K RIS R R AR R AR TR T 5 N B AP GG, (R IR R AR L A TR R,
FE SR 0 M A= KB A — e HAZ[6] [7]. AT ORI R e 23 At CMKLR1 78 7L e i) ik 5 i
JEtEOL, i e A Gt M % CMKLR] 7EFL B i 15 00, R 57070 L IR FRFIE 2
KRR, NABERRAERE . TG K2yT SR n 8k .

2. MRER®
2.1. IR ZER

I 2022~2024 47 M K 2E B B8 B BE T AR V) BR A2 1 7L S OE 5 FLIRAR AR, FL11 100 . SEI64l,
FLMRSE Luminal A ). Luminal B B, Her-2 it A 5 R ALY DU 7 170 8445 20 5], 3ot 80 fil. X
HEZH 20 9, 390N IE & /A IEH I FLIRAE . SEIGH IS A I X BLTE 30~90 %, HAZ4E#Y N 60 % o
FUIME AL (D WFRSE): 1~2 (R - )3t 33 #ils 3 (K1) 47 Bl WELERE: #E 19
B, AEA 61 ]; TNM r#: 11340 B, 113 30 . 101 3 10 Bl Fr@mEis g R n T a 2 4
R IRFRER ST S o, 25— 3. AR IRAF M K P I e e AC 2 A = ik, (R B L 5
2024-YKL11-(K02).

2.2. AN

FARUIBEFRALZ 10% T REVE 78 [ € 5 Bk, Bk, Ay, P, Rt )5 TOEMERE .
G BGOSR SP Yetiik, VIR EEE N 4um, TERAT L ACEE S, (6 TArE R Eh ez vyl (PH =
6.0) I &R R ZAVIEHITHURRME S, MEEEERA A 10 min, PBS M¥E/5#HI—dt CMKLRI
(1:100), 4CilR. - RKEUH PBS M/ —HCEPIR IgG-HPR)BEE ZiRMEH 60 min, £ PBS i
PeJE N DAB Bt (85 FEH R OE, AL LB M), BRI ERERK. &M, B . CMKLRI
POAFNE T Abcam AF], HARFIIE T AL H 2 S AR AR A .

23. ER¥E

P RS WSS 5 R R 2 4 R ERFRIE TS B e, 45—, CMKLRI 7E 3R _F R 4 o
(R e 0 3 A T A MO AZ, AR 2 M A% e €0 5 B A S PR R PR T 20 B 20 Bt 20 et B e b e N IBE
il 0 4y, FEGBEETEG) 1 0, PEREEOETTO) 2 o, mEAEHRE) 3 4. PR E
SECHERHEN: FHEITE 4 < 10%11 0 2, 10%~30%11 143, 30%~50%1it 2 4%, >50%1it 3 4%
W85 2 FUN B ATES, 14 0~2 2 NEAMERIE, 3~6 - NIHMEFRIA.
24. ZiHEFEHE

BERAE R LE ] SPSS 27.0 BHAFHHATHE 0 M . FEAR TGN GAE Ny KA &, B Seah 5 xt
PR, SEIRA NS0 TRz, Rseie sl 5l RAFAE 2 18] LADYBRR R TR I6 Lh R IE M &, DL P <
0.05 NZERB G5 Lo
3. &8
3.1. CMKLRI1 7EFLBR 4R 4R th RIA K BTN 43 47

scCancerExplorer 45 £ 70 T il 7, CMKLR1 78 FL s 2 23 b 1) 2k B RAK T IR H LR LA 1(A)
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(P<0.001); Kaplan-Meier Plotter 24 2 A= 7 T i 7~ , CMKLR1 R 1 FL I B8 25 5 AR A7 A B R 40
(& 1(B)) (HR {64 0.76, P <0.05); UALCAN ##5 FE 4 #fri7x, CMKLRI1 53U TNM Z3 3% D) AH 5C
(K 1(C))e

CMKLR1 CMKLR1 (229121_at) Expression of CMKLR1 in BRCA based on individual cancer stages
*** (Wilcoxon rank-sum test] o _
7 =1 HR = 0.76 (0.58 - 1) 20
logrank P = 0.047
6 @ -
= ° ..E. 15| |
is E — - -
= H H H H
I ) . = H H H i
< | 3 : i i { -
gt P=137e04 § o 27 H | | |
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¥E: (A) CMKLRI1 7EFL MRS 4 4UR 55 1B W ALIRA AP IR (B) CMKLR]1 RESFAMEEETERIRR;: (C)
CMKLRI1 #ik 5 7L TNM AR R

Figure 1. Bioinformatics analysis results of CMKLR1
B 1. CMKLR1 BV E S LR

3.2. CMKLR1 FFFLBRERIEFHAFRHRIEER

- ; T = - Rt ws

E: (A) IEFAMRHALHE. (B) AMEHL HE. (C) IEH AMAL CMKLR] S HALHMERIE. (D) FAE 1 &
CMKLRI1 A AtERE. (B) FLAE 2 2% CMKLRI1 F AL RIE. (F) FLEME 3 2% CMKLRI1 42 4110 EA
HERIE. G E AN 200x85 T .

Figure 2. HE images and CMKLR1 immunohistochemical images of normal breast tissue and breast cancer tissue

2. EEABRALARIABERALN HE 5 CMKLR] HBEHAKER

CMKLRI1 7EIE#FARAL(E 2(A) E 2(0) LA AHL(E 2(B). Kl 2(D). Kl 2(E). [ 2(F) 4L
R EIR, CMKLR1 EERIA T, JOEE 2% A, R amliREe, PG s 20k
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R LA EBREE . SEEGAH T S RRIAIG L R B A TUBAYERL 12 6, BAYE 8 Bil(BHPERIEZ 60%,
12/20); ‘& B ZUFHPERIA 10 6], B 10 BI(BHPERIEZE 50%, 10/20); Her-2 it RIARIBHMHERIL 7 41,
FIE 13 BI(FEPERIEZE 35%, 7/20); —FIPERYFHMERIA 4 ], PIPERIE 16 FI(BHTERIAZR 20%, 4/20).
iM%t HRZH 20 ) 1E & FLARA U 1 RIUZ I, i B ERE G, RZIT a0 20 Bl AR IE .
SEBG A SR PH I R IE N 41.25% (33/80), i HE AL AR R IEF N 100% (20/20), Giit2: 5 b K BLFLAR
JEH CMKLR1 FAAHECIE R AR N, ZRBAAHSIEE (P <0.001, % 1).

Table 1. Expression of CMKLRI1 in breast cancer and normal tissues

%% 1.CMKLRI1 #EFLRESIEEHEHNFRIA

FEA CMKLR1 P {E (Fisher f5 Rk 3 1%)
BH 4 I 1k
X REZH 20 0
SR 33 47 <0.001

3.3. CMKLR1 ZEAEHRES FoBPHRIEFR

CMKLRI1 FHA NG Luminal A &Y. Luminal B %Y. Her-2 id A8 5B )RFERL VIR T B B R aA
AP IZHEAK . AFFUERE 270 8%, luminal A B 55 RFER 2 A R RIEAFIERIZ ZR(P <0.05), H
REHZ M PFRIETG 2 57 (P > 0.05) (WA 2).

Table 2. Expression of CMKLRI1 in different molecular types of breast cancer (n = 40)
% 2. CMKLR1 ERE S F 7 BUELARE P RIFRIKE R (n = 40)

Pagitha ) CMKLRI P {f(Fisher ¥ %)
PR FA L
B AR 12 8 0.751
EhEB M 10 10
s AR 12 8 0.751
Her-2 iR A 7 13
AN 12 8 0.751
BRFE 4 16
BB R 10 10 0.751
Her-2 T #iAH 7 13
BB R 10 10 0.751
FRAEY 4 16
Her-2 i #ik# 7 13 0.751
BJRAEY 4 16

3.4. CMKLR1 BIRi& 518X IRARREFHEZ BRI X R

G F LR B8 CMKLRI 7EMR R MR IAE BFHFEP =0.711). TNM 7 H(P = 0.820) 2tk
EAEHFE(P=0.248)) 0K, ERAEGITEE N MS5MIK/NP=0.016). FFE75 (P =0.001)H K #AH
KM, ZERAGFE (K 3).
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Table 3. Correlation between CMKLR1 expression in tumor tissue and clinical features of breast cancer patients (n = number

of patients)
F 3. CMKLR1 FMEAARES A REBEIRKRIFERXEN0= A
CMKLR2
I/ P95 BRARFAE NH PR FA L 7 P fH
R (D)
<55 48 19 (19.8) 29 (28.2) 0.138 0.711
>55 32 14 (13.2) 18 (18.8)
ot
1~2 Z(r= - 41 33 24 (13.6) 9 (19.4) 22.965 0.001
3 (K540) 47 9 (19.4) 38 (27.6)
RPN
Tla~Tlc (0.5~2 cm) 48 25 (19.8) 23 (28.2) 5.811 0.016
T2~T3 (>2 cm) 32 8(13.2) 24 (18.8)
TNM 4+
I 40 17 (16.5) 23 (23.5) 0.301 0.820
II~1I 40 16 (16.5) 24 (23.5)
ML
FH 19 10 (7.8) 9 (11.2) 1332 0.348
[R5 61 23 (25.2) 38 (35.8)
4. #ig

FURRIE AT SR [ A e VE TR I e R A2 BV R R, AR R AR R R R i R VF 2 AR )
5WERE, FEE) R RRWEE B FURE KR E R A2 (E DNA R 30 5240 5 B 121,
77 A0 5-H F AL B IE (5 mC), FERAT CpG AL, FEARE T U AH I8 JE DRl 2 18 T 44 350 RURE[ 8] o
(2) FRALHRSEIR B A BB RR e S0 ) A 15 2 R T DA o3 A B P 40 A 7K ST 5 184 7L s £ R A2 XU (9o
(3) WMWK MEREAE 5 5 W ORI FL I (MERC AN 2 S AR BRI B DIAROG, S IR =50 2
T[10]. (4) JEJHE: 75 BMI FEECEA T RE D7 PE 5 142 516 2RE(E 510 2K 5038 22 5 B Sk S 0f FL IR 1 & AR
HIEHEREI)[4] [5]. FT UL ERER, B HAYE B 507 iEimiks BRI R 11 = 1) CMKLR1 %
PRVE N B ARFEA . scCancerExplorer 4 & 43 #T .7k, CMKLR1 15 7L 20 24 (1) 2R 18 B AT 1E 7 LR
ZH 2 ; Kaplan-Meier Plotter 34/ i 2E 47 T 7R , CMKLR 1 R i 7L i BB i A= A7 3 W B 4546 ; UALL-
CAN #ii 24y Mt 7k, CMKLR1 5 LR TNM 43 125 DA K

B R EEE N RAETEYER T, A SRR A B A0 a4 70, T R I 40 A il 5 A B
WHER, TN AR RIS, @i E RN A BRI 2 FOEAER, T JaE t R
BlEHEIEMG, SARNWAF LR G2 BMME[11]. X T CMKLRI 324k, S@UREOSEGH
i Gl 28 G EAME B FIER N IKE TR AMP (Cycli Cadenosine Onophosphate, cAMP)/KF-, 5
3 p42-p44 MAP PABEREERL; BRItz 4h, H45A T LASEEE f-arrestin 1 and 2 (B-FAAE A 1/2), HHES
TE S MR A s 3B TT LUl IS RhoA FT RhoA AH 9 8 11 A A S8 Uit i sy 1 4 DR I3 e I PR
T, AE AR HAE MR e i SR [12]
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TESFAFZEB IR, CMKLRI1 DRk 8 & e 5pH B 1 S 2 5 ARG BRI 2 . dnfESs
B, R4l CMKLR1 K385 S VEGF KR 48 & AR 7 RiA LiAHEE Akt (55
O P RSN B 200 B )3 A R AR L A S (i e 2 28 kg (131 325 BH 40 B ' 4 e (Clear Cell re-
nal Cell Carcinoma, ccRCC) /AR 1L JE I AR AR 2, AT G 20 i e 52 MO F (et g 2E K, CMKLLR1 &
GPR ZARKIHNHII GE 15 T 2 FOE A MRAET:, MM B2 FERS ccRCC A K [14]. EUBIBEAERT AT, 7EFLR
S S 5 A0 T LR E (L5 S £ 2000 R T 40 e &5 R A e Ak R GBL 2O I N A . itk A b ) g
t, JEEARAN BIRRGA0 & CD8' T A e Rk R G itk 3 5 CMKLRI Z A1 454 1] LA
1P A AT S e R, TEARA AR R AR, 3R I R 2R 4 2 L R A I S ) EMT6 g A=
P L T T o i CMKLR1 F2E N B Il 908 PR -5 (a8 SR P8 B o) BRI, I 930/ JP 83 i34 455 (Tumor
Microenvironment, TME)HH [ 5/ K G2 41 S50 el 8 41 Mk T G2 A7 AT HE T L 1228 . iX 3/~ CMKLR1
() _F3R G 8 55 07 TR A RIS 5 VR T SR [15] [16]. ik — P38 1E CMKLR1 7EFLREH 21
R IA S L S H S BRI 7 1 o BUIAR G, AR FCUSCEE 1 100 5 FLARE 20 2 TE H LR LS, G2 H
G BT IERI CMKLRI RIS 258 B R AR A H CMKLR1 FRIAFRH BT IEFHHL(P <
0.001), CMKLR1 7E Luminal A %Y, Luminal B %Y, Her-2 I AR 5 E ALY IUFh 20140 4 b i 355 7K
IR BTG, H A 7E Luminal A Y5 FEJRAFEAY (B AAAE B 2 0K 72 R (R IAE BRI TEAIS, P < 0.01), #&0R
b FLARMCEERRE M S, HRBKF TR, X SRR & B g b R 7 — 3 [17] [18]. FLARE A
IR AR ERAFAE T, CMKLR1 RZRIE 50 E 2 (3 ORI AR K (2 em) B HHMEP <0.01), SF# .
TNM 733 Stk A A G L C B R OGS, 3R — @ B HE M E. UALCAN (3 70 #r 278, CMKLR1
5 MYE TNM A IMSE, AT R AR CMKLR1 5 00E TNM S HFFEHE, Rt
CMKLRI1 5 i8R/ TNM 20 B ) T A A, PTRES AW NN IRE AR B K

2% LATR, CMKLRI 7EFLIME M RIAPEAK, B 7770 BB PR FE 3w R IA /KRB, HL
FEAE luiminal A 153 PR B A7 7E ) i 22 5, R I CMKLR1 76 7L AR 3k Hh A R IR 40 2508
HAEAE R R 7B, [FIF CMKLR 1 K3 IE 59 B4 25 (3 20 AR AR K (>2 cm) A B2 AH
KM, $&78 CMKLR1 5TE . EARRBAEABEE D, FERABR TR R HAR e K 3R, HoR
WS HAh e bric R S TAER, Sitai REARMRME. CMKLRI E7L R T RIE KRS
JE oy Tl . WML, ARG BRI AR Y N A R R — s Al S eSS AL BIE 7 n LA
7

&5k
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