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FRIEARR o Faik SRR B AT MCIR 16 B8 FP A5 B ; LA RT-PCR Fll Western blotting J57 ik LT A B
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ek i 2 R TS ZU(P<0.05) . MCIR i I G: RBAFAET 24 Mh BORT b4 b s il s v L5 8 T 4330
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MCIR is highly expressed in esophageal squamous cell carcinoma
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Abstract: Objective To investigate the expression of MCIR in esophageal squamous cell carcinoma and its correlation with the
clinicopathological parameters. Methods We analyzed the expression of MCIR in esophageal cancer based on data from
TCGA databse and examined its expression levels using RT-PCR and Western blotting in a human esophageal epithelial cell
line BAr-T, human esophageal squamous cell carcinoma cell lines ECA109, KYSE30, KYSE150, KYSE510, TE-1, TE-13, and
EC9706, a human gastric cancer cell line SGC7901 and 19 pairs of esophageal squamous cell carcinoma tissues and adjacent
tissues. Immunohistochemistry was used to detect MCIR expression levels in 32 pairs of paraffin-embedded sections of
esophageal squamous cell carcinoma and adjacent tissues, and the correlation of MCIR expression and the patients'
clinicopathological characteristics was analyzed. Results Bioinformatics analysis showed that MCIR was significantly
overexpressed in esophageal cancer tissues (P<0.05). MCIR expression was also increased in 5 esophageal squamous cell
carcinoma cell lines ECA109, KYSE30, KYSE510, TE-13, EC9706 and the gastric cancer cell line SGC7901 as compared with that
in esophageal epithelial cells (P<0.05). Immunohistochemistry revealed significantly increased MCIR expression in esophageal
squamous cell carcinoma tissue sections in comparison with the adjacent tissue sections (P<0.05). In patients with esophageal
squamous cell carcinoma, a high MC1R expression was detected mainly in those with an old age, positive for middle-thoracic
involvement, and with moderately differentiated tumor cells, and showed a correlation with T stage of tumor (P<0.05), but not
with the other clinicopathological parameters such as gender, age, degree of cell differentiation, primary tumor site, or TNM
stage (P>0.05). Conclusion MCIR is highly expressed in esophageal squamous cell carcinoma and may serve as a molecular
biomarker to assist in the diagnosis of esophageal squamous cell carcinoma.
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(R B R TRZAR(MCIR)FE R AR B R S
JIG AR R ) SCERIE R, AR OR B ST 2
HIMCIR 522098 45 B S5 e 1 & ARG,
B Ao A PR A G B T S 5 R i 2
R Y5 ARk, BT TE MC 1R 7E £ 45 i 20 i 5l 20 21
A AR AL A DG SCRRHRE , (AR A X4 )
MCIR FE T E TR R ARG E T &
I, ZEE R N T B2 ECA109 40 A1
AEJIARR , H MCIRFEIZANAE P i 2Rk i i 25 Lo (1
A AT AR /30T . MCIR 7Eha 40 55 1 5 40
Mirh st 22 5 R EA VS Bl 6y 7 is
YT,

(K, A T #E—AR58 MC 1R LB BRI R Y
75, FA I RT-PCR ,Western blotting FI THC % J5 %
PRI MC IR FE A 3SR 0L, I T MC IR 36
R SR EES AR R SR,
DIAIAART MCIRTE RS B2 Wil i E T M.

1 BERFFE
1.1 T UALCAN -F G 34T £ 13 B F 5T

fifi 3% T TCGABE A UALCAN 55 (http:/
ualcan.path.uab.edu/analysis.html) 5 I MCI1R 7£ &%
P AE R BE AL RIAEN . 7 UALCANF
BB R E 440 : gene symbol: MCIR; TCGA
dataset: Esophageal carcinoma.
1.2 BRAERS mie

HEH 2019 4E~2021 A7 MO HIRTR BE Bl
M B EIREARA T ARIGYT HAR ARG IR TOR e 4 1Y
B SUE), b BV 4701, Lotk 4451, PR
ARG LB A i s RS B 12 0 £ 8 i, 1
i 19 B8 B 2 SOV EL 0 8  o5 4 21 (BEARE AL
3~5 cm) LA K 32 B B WA L1 2 0] e R e 55 41
SR, IAFRIE: (DA, HZWihish
BAEBRRAA ; (2) BE 2 EAa TR, &y
A5 ) BFRMPELT I RGER T 5 (4) B35 R At
FEIEFZ I FE A . HEBRARAE : (1) G IF A A
P R B ;s (2) B F A HAl T RESZ R e bn

%1 RT-PCR3|#IFF%
Tab.1 Sequence of RT-PCR primers

ARYIFGEIIPA s GIIFAERTAISENON | A B T RGTPR
i AEUR RS T RESE I AN I SE 45 SR 1Y R 5 (4) R
W AT T S A B X B IRY T, SZ I
RIZ s, P ARB I REA B £ L2 e K (RS T
B T LoVERS T Ao B HORA TR AR AP
NHEERPRE . SR ATCC T T R R I R 7481 (5F
I\ H SR A IR REX AR AR A Il R 4330, 96430
AR g o AR S TNM M4 7 im R
MEFEAT I3 o ABIFFESAT S AR H IR S e e 2
Z DI SVEA] (18 F15:20220118012)

NEEEHEANIEER TE-1 . ECA109 . KYSE150 14 [
iR SN ERE SR Y/ P R SN /N NG = =8 A R TR
KYSE30.KYSE51004 [ [t A YR AT BRA A
NEAE WA R TE-13 . EC9706 14 F T WS4
BHEA R F], LLRPMI 1640 B R85550 AR H
A0 BAr-T A B 40 2 SGCT7901 I [ T A FHE
YR A R A F], LI DMEM 8555 565538 . iRk
T EAT 10% A 2F 1075 (FBS) Al 1% R - 2R A
AL E T 37 °C, 5% CORYRGF-AR T %
1.3 XA B

TRIzol ik 7 (Invitrogen) ; PrimerScript™ RT
reagent Kit with gDNA Eraser (Perfect Real Time)
(TaKaRa) ; 2xM5 HiPer Plus Taq HiFi PCR mix (with
blue dye) . M5 Prestained Protein Ladder (10 000-
180 000) with 45 000, M5 DL2000 DNA Marker (¢3¢
REFREYBHL s RIPA ZHR CGE = RAEYHAR);
PMSF .BCA # & iR & (AL st R TR s A
MCIR ZFipEdiiA | B B-actin FATEFEPLIA HRP ARid
BB R AL EST/ N TR (Immunoway) 5 B 7
b5 2H 1k UltraSensitive TM SP {7 & (f& M 38T AE )
FAR) ; DAB I il & (R84 THE) . PCR
S A TR T AR A BR AR IR 1)
1.4 R SR e % 4027 % RNA F25UFn cDNA 89 6%,

K TRIzol I A AL A B B I REH S URE S
A B RNA", 44 #8 PrimerScript™ RT reagent Kit with
gDNA Eraser (Perfect Real Time)#4EUiIH451/H1 7 RNA
IS 3% Bl cDNA,

Gene Sequence (5'-3") Length of product (bp)
F: CATCGCCAAGAACCGGAAC
MCIR 271
R: GTAGCGCAGTGCGTAGAAGA
F: CATGTACGTTGCTATCCAGGC
B-actin 250

R: CTCCTTAATGTCACGCACGAT
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1.5 A8 SRR IR LA 27 T G 3R IR

P BRI RA U S AT 78 o s (i &
1%PMSF 1] RIPA 2 i £ B A AN B 458 i R 4 21
FEARIEER A, BCA B iR ol e
1.6 R 8% tm e % 48 220K B K -F MCIR AGA oL 8d
RT-PCR 5 #7

DL 1.3 ik i cDNA AR , LA B-actin iy P 2 4k
P 1T RT-PCREGIE. JZWAARZR A 20 L, £4% :2x M5
HiPer Plus Taq HiFi PCR mix (with blue dye) 10 pL.
cDNA 2 uL JE 5 1R 715 19045 1 L .DEPC7K 6 L.
B 264K 2 94 CHZEHE 2 min, 94 °C 30 's,60 °C 30 s,
72 °C 30 5, 340 MEH . HRGEIREK (ddHO)ERZS H
TR LIHES AR 2R I59, PCR P4 M 1 10 g/L
B WAL I FEL T AN , 4 FH Tmage J AKX R #6358 1E
FPEE s
1.7 RE kS tm o B 4L 2R @ /R -F MCIR Ak H oLy
Western blotting 547

P AN B L 2R B 145 10% SDS-PAGE i
JKEHL YK 535 L i 3 PVDF LA 200 mA #24% 2 h, Gl
MC1R £ 5 BT BAEECR 1:300, FLIEB-actin B 5
SHUATRBAECN 1:500, —Hi W HRPARCHILLEDT
SR LU 2EHT/ N BRI, L 123000 B3 B4 B0 T 995
Ao 24 TBSTHRALE T2 & ICHUER R 58 Microchemi
4.0 552 i FH Image J AR A2 52 58 B 1% B 0k
AT AT R A R R AL ZIMCIR
FER O£ 0.773 R ISE , N T A T LA AR
R, T A A
1.8 RF SRR T MCIR &9 F K H UoHT

KRR 8L (THC) i MCIR 2 &4
e AR e R S VN |1 L a) = 7] Do G P U
Ji I 22 AN [RIR BE Y S BEK AR 151 EDTA 28 i
WATHURAE & o J5 SL PR AR 4 ORI ] A 40 92 21 Ak
UltraSensitive™ SP {77 & Ui B 8647, Ferp b A 78
4 °C5 MCIR$ifA (Immunoway, 1:50) B F 1, 4%
T8 DAB f (53R G A e S A T b €5, P ROK eI
FHIAREZ Y. e A CA BT PO Rk .

MG AT B 2 €050 ANZH S BHPE AN 43 L 2r
A FIR . YR B A OB ) 5 1(55) 52
(Wh45);3(58) o YR B TRHME AR A 43 L 37
23 0(0%~5%) 51 (6%~25%);2(26%~50%);3(51%~
75%) ;4(76%~100%) o K UL iR FgL (o fE B 1S
ORI BB A AR T, 0~ 43 AR FRIE ;4 43 DA oM
Fk,
1.9 GeitF 547

¥ GraphPad Prism 8.0 F SPSS 22.0 #1748/
Mro fdFH (ARG 56 FL e 4H 1) MC TR F3A R 25 52, LA
FEMCIRZRRILEREARITFE L. KH

Fisher's {50205 MC 1R 25 516 AR EEE 2 6]
B 222 LI MCIR (R i vh i PR 2
P<0.05 NZESHASAE .

2 R
2.1 B RS MCIRAGA 6 A4 13 B F 5

fdi F UALCAN - & K:3iF TCGA $dfs )2 H MCIR
TEIEH BB NS SRS h 2 Rk, 45
T MCIRAEEE AL B35 34GA8(P<0.05, 81 1),
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Fig.1 Expression of MCIR in normal esophageal and
esophageal carcinoma tissues in TCGA (*P<0.05).

2.2 AR MCIR Rk oL
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BAr-T A, 76 TE-1 Y FA mE i T BAr-T, 245
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AR LA BAr-T(P<0.01,#2),

1.8
¢ 16_ kkokok
=L
S 144
Gy
© 1.2
g
2 0.8
5
° 0.6
£ 0.4
& 0.2
0 S O AN O O N v b
ORI AP I N
Y§ Yv\ %{O Q)\ Q&J S &Q/ 9 6\
R @Q é@%@% @Q %Q

E 2 MCIR 4R FARRSRIES T

Fig.2 Analysis of relative MCIR expression in 7
esophageal squamous cell carcinoma (ESCC) cell
lines, gastric cancer cell line SGC7901 and
esophageal epithelial cell BAr-T. **P<0.01, ***P<
0.001, ****P<0.0001 vs BAr-T cells.
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2.3 AL MCIR & A H L

4338 i RT-PCR #i1 Western blotting £l MC1R
FE 19 B EAE i SO S50 211 mRNA Rk
HHFRBAOE, B 3A B 430 8 A 5] RT-PCR Al
Western blotting 5 Jll 5 5 , H rh i 2 50% (10/19 %)
95 B 22 MC IR ikt iy TS5 A4 (H ek e
#E (8 3C.D) .75, RT-PCR HI Western blotting £l
1 MCIR Rib e fEI A U 5 e 8 Uh 22 R i 3
(P>0.05).

it THC A5 3EAGH 32 X £ 5 s %o Iy 9 5741
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F0;G A MCIR{EZE X (THC Score=3) (514, 455 K ]
DGR SURNEIIN RS (] P ARl 2 e
PEANMRAIE , IR 4 g (i B AR oo s A 2%
T MR S e (55 B4 %L 60%-+;H. I A MCIR
R334 (THC Score=8) [R5 , B8 T 1T UL 4N i 2 £
TE ASHRNEL o fRHES g 555 ) T AU R A% 245
5y W, , (8] AT ALl 20 S PRI , e A R
SRR, BT T BHPEANIEEZ 76%+;] K AMCIR 3
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Fig.3 MCIR expression in clinical samples of ESCC. A: MC1R mRNA expression in 8 pairs of representative cases
detected by RT-PCR (T: ESCC tissue. N: Paracancerous tissue). B: MCI1R expression in 8 pairs of representative cases
detected by Western blotting. C: Analysis of MCIR mRNA expression in 19 pairs of ESCC and adjacent tissues detected
by RT-PCR. D: Analysis of MCIR expression in 19 pairs of ESCC and adjacent tissues detected by Western blotting. E:
Analysis of differential expression of MCIR in 32 pairs of ESCC and adjacent tissue sections detected by IHC. F-K: MC1R
expression in 6 representative cases detected by IHC (Original magnification: x100). ****P<0.0001.
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2.4 BEVRAZBHI

BEEHEHS S YRR IE 51 A BRI
JiT A A 2 T FARYIGR , B PR D5 S50 b AH D
Bic. HEBTNAAER N 63(45~81) % o MRIEEE /I E
B TNM oAb E , 3 26 44 3512k V1T 1, 25
FIEFE R TV B, BB EARIG IR S B R 2,

R2 S1GIRESEEENIRARESH
Tab.2 Clinicopathological parameters of 51 patients with ESCC

Characteristics Number of cases Percentage (%)

All cases 51
Gender
Male 47 922
Female 4 7.8
Median age, year (range) 63 (45-81)
Primary site
Upper thoracic 2 3.9
Middle thoracic 35 68.6
Lower thoracic 14 27.5
Differentiation
Well 3 5.9
Moderate 36 70.6
Poor 12 23.5
TNM Stage
1 5 9.8
11, I1a, IIb 21 41.2
111, IIa, 1ITb 20 39.2
1V, IVa, IVb 5 9.8
T Stage
Tl 5 9.8
T2 10 19.6
T3 32 62.8
T4 4 7.8
N Stage
NO 26 51.0
N1 21 41.2
N2 4 7.8
M Stage
MO 48 94.1
Ml 3 5.9

2.5 MCIR &k 5 s JRImFBAF ARG X £
- Western blotting A1 THC J5 M FR) 20 2R i 43
S 1.7 R 1.8 TR A e bRt o R e AR 4 S AR
IKEH . MCIRTEA[FPAFS e s AR 07 AR 531k
A TNM S TP 2GR RS INER 3 s .
TERERUAIBUY B IR R T MCIR SRR Y
KAT 60 4 LU B4 B DL h B B e A

I B R . B MCIR #6355 TNM /45 &
ST, KIEMCIR R ah FEA AR T T3 36

R T iE—HE MC IR ke B B IG R T 1)
3L, R Fisher's ST 45T MC 1R #3k /K - 54
U iR S5 B AN A L 3 PR R TNML 433458116 PR
S ECZ R FR o B /31T 175 Western blotting
D7 RN B VA PR ZURE b MCIR 38K -5 T4
WAL (P<0.05) , 5 HoAth B ARAS A PR BES B0 5
(P>0.05) ; IHC 7yl i 4H4WE S rh MC 1R R34
K5 BRI SEOCE(P>0.05) .

3 itig

B E AR R WA, 2 ST 24
SR 90%™ , I AR EDIIG RIS WISERATAE
JRIBRAE WAL CT B B RS R S0y B2 Wy
Ko AR, A KM S FAR B IS5 2,
HIMCIR DA & R ORI B bR AR R
Jed v Ry Ik H ATV by S8 2R R IR IR YT AR
124 M 1k, A R MCIR 5 & BHE T LA WARE
B S25 == HII ST R L A 4 R ECA109 i ff
TEMCIR RGAMEA" i UALCANE-& 174
YIS BT IR R MC IR TE B H b 8 v
Fik(P<0.05) . TEMCIERE b AW EIRERTT T MCIR
AR EHE T I FEE SO BRI IR LS

58, 0 TR E MC 1R 75 B8 i 4 it 22 10385 il
FEIRAKE  FRATTMA S T G 43 R WA £ 75 s 200
2, FF R H RT-PCR 77145 Western blotting 777545
I MC1RAE mRNA 7K1 FHKFRYZRGATE L. 458
R, BRKYSE150 Z M HAD & i 41 MC1R 5%
R TR L AN BA-T, HAE AT 7k
EE YRR T, SRS AI MC 1R 3Rk 7
FETEE P BA-T, i, A WA MCIR
IFEA T RE S EAS RN A A,

R T PRSI IR B e R E 4 MCIR
(RIFETA G , R RTF 4 19 WA R IR FE I B8 i 2
LR R IRTEH A DIFR I RN A FIEE 5, JFFIH RT-PCR
F1 Western blotting £ I £ 45 % ¥ 2H 21 v MCIR 7
mRNA KPR IFEATE DL, 4R TR i
E(10/19%) FRE S ASINZE AU MC I R Fib kg
TGS R oI T8 At A B, s
A HAR MC IR Fh 2 R A 2 (P>0.05)

h T R REA TR T 32 X i A
FEoA A A S D R S THC D7y A2 4]
HHIMCIR FAIEN . S5 BRI (30/32 X0 )4
ZIMCIR R = X s8R gt 7
PIFZLZL 2 M MC IR ik (22 57 b a5 R R, 5
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R3 BEGEFMCIR RESIGRRIBIFERA R

Tab.3 Relationship between expression of MCIR and clinicopathological features in ESCC

MCIR (Detected by WB) MCIR (Detected by IHC)
Clinicopathological P P
parameters MCIR low MCIR high MCIR low MCIR high
expression group expression group expression group expression group
Number of case 9 10 6 26
Age (year) 0.170 0.648
=60 2 6 5 18
<60 7 4 1 8
Primary site 0.245 0.310
Upper thoracic 0 1 1 0
Middle thoracic 5 2 3 17
Lower thoracic 4 7 2 9
Differentiation 0.305 0.205
Well 1 0 1 1
Moderate 4 9 5 18
Poor 4 1 0 7
T Stage 0.019 0.439
T1 2 0 1 2
T2 3 0 0 7
T3 4 9 5 14
T4 0 1 0 3
N Stage 0.103 0.604
NO 3 6 3 14
N1 6 2 3 10
N2 0 2 0 2
M Stage 1.000 1.000
MO 8 9 6 25
Ml 1 1 0 1
TNM stage 0.550 0.653
I 2 1 1 1
I 2 5 2 12
I 4 2 3 11
v 1 2 0 2

XSS HAHLL , W SUE A MCIR R is &
BETE(P<0.05). i MWL R 1IZHE,
A LSS B AU L B AR AR HES R ST, 2K
T, JoS U A S i R 1 A A
FUILEL FrRHES ek N R AR B S 2 (0 2B
o, AAZ A (4, UL MC IR FE i i 40t v S22
PRMERSE . SXPTRESZZE I MC 1R AT 755 faa™
PR S I RIGTIR S XA IR B R 2B A X S,
SPECHTIARGS 5 PT A AR AL ITT HE B B P
0L LA, i T2HAR P A s R, A ' R
B NAMELARA I BRI R, SR gl (IR F
R PR Marker 2% RBHCR A AR L . H

FARIMF , MC1R 7E B 0 h 36k 2 M, HA5X0
(I EERHH S Lk B BET R
A SR EED] A A THC RS R s el
LRSS MCIR Fk i B i 2% 25 7 (P<0.01),
M WB R Z5 SRR W R 25 25 5 1 X PB4 i T g
JEPRUTR .2 IHC Y] Fr 2R A 2B A5 BT ARR
AR P ASREE AR A 1853, B 1 20 s
fift PR ER S AR LI 5 SR E TR
i), AF PR 2 B T e, JE T S BRI A i RS
ffic —J& Western blotting i # R ES 85, 1 THC 1]
JEAASHIZH 200 e AN B, AR LS W b )
R ORI R ISR, RS
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78.4%(40/51) B 191 & 8 s ZH U MC 1R ik i 5y
SESFLLAL, PRI, FRA TN MC IR 72 (A i i A7
TERRIAIG . X EW MCIRTE BB &4 i
TFAGIBRIRES , R MC IR 5 & i i & A AT REA T
FEMISCTE | BB i (14 2% A T REA (e b sl o il
FH L MCIRA IR A B SRS AE N i o

EAF AN IR TG A RR R AR
T IR AREESEC ANl IR A AR . TNM
AR, R, ASIFZE 408 T MC 1R Faik i Sl A B
SRR, EMMCIR @RI AT B
o, HLDAR B R oA B R A i . A,
MCIR 283k FEAAAET T3, I g T A0 B4
LTLENE  RHRR R AT A UL BRI ™,
XER T MCIRX TGRS e AR &
SCMCIR SRR A i FRE U L AT R

N T B MC 1R FEATE B BRI R ()
3,32 H Fisher 's KA 50 70T MC 1R 657K 54F
I g S AR AR AR AN TNM 20155 2 [ 11
FZ BT SN Western blotting J7 2K VA R4
ZUE T MCIR FRIAKE5 T I E (P<0.05) , 5
M AF G AR EES T (P>0.05) s THC J7 Al
BV A ZH VR H MC 1R kK5 B RS A I A
FEBHTCH(P>0.05) o 3 AT RESE: i FARIUKIRE S PG
FA MCIR BIECRHD BYERT 5 LA AR RN,
TG REE far , PIAE 73BT MC 1R Sl AR
SRR RIS A i 2E . Bk A 51 i ey 1) B
B BRI R AT R AT Bk
TR R A, SO L IR S 2 PR REAR | 3
PREAS 37 31 R PR (R FEAR B FIREAR ISR Aok 7
B AR G AR I LR AR MCIR 5
IASREES AR . ILAh, R e H 12
RE AR AN AREESEO TR RE R S R
AN E 2 E AR EE . H TR
TR RIS W 0 IR bR s A FR L = 15 S A2 Wik
Yy AR 2 5 = A MR AR R P AR , PRI TCvs 5
HABRRARE AL, & LU TR A 5 F A2 53
Bro (EEARIFEAE RN, MC 1 R 7E RS A L AR A
WRMERR I, HARR BT S T AR S T/ A 5. 7E
AT, TR PR 1 SRR I R 5T , et —
AT A B T MC IR ik SR AR SR E R

ARG HT T A BEH MCIR iR IR BN, &
IHAE S ORI R AR B OGRS R B
IEH A2 BT 5, HMCIR ik g £ 247
TETAE Mo B e T3 EEeERE . &0
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