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[ Abstract] Objective: Expression and significance of LUM in gastric cancer were analyzed based on data from databases.
Methods : Differential expression of LUM in gastric cancer was analyzed based on data from Oncomine. Relationship between
LUM expression and survival of gastric cancer patients was analyzed by Gene Expression Profiling Interactive Analysis ( GE-
PIA). Data from MethHC was used to analyze the methylation level of LUM. LUM expression in and prognosis of gastric
cancer patients were verified based on data from UALCAN. In addition, LUM’ s association with upstream/downstream pro-
teins and interaction of proteins were analyzed based on data from STRING. Results: The expression of LUM mRNA in gas-
tric cancer tissue was significantly higher than that in normal tissue, which was further confirmed by meta-analysis. GEPIA
found that the survival of patients in the high expression group was significantly shorter than that in the low expression group
(P < 0.05). At the same time, methylation analysis showed that the methylation level of LUM was significantly higher in

the tumor group than in the normal group. Data from TCGA

verified that the LUM expression in gastric cancer tissue was
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related to prognosis. Protein network analysis showed that

LUM may interact with proteins such as OGN, CHST1,
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CHSTS, CHST6, DCN, COL1A1, COL1A2, COL3A1, COL4A2, ACAN. Conclusion: Data mining based on multiple da-

tabases found that LUM is highly expressed in gastric cancer tissue, and its expression level is related to the overall survival

of gastric cancer patients. LUM is a biomarker related to the prognosis of gastric cancer patients, participating in the develop-

ment of tumors, and can be used as a potential target for diagnosis and treatment.

[ Key words |

B IR IRCR IR i 2 —, S = R
PEREIR SGRME , SO 3B, 2 5 BUS , H AT
Py FaRE ST/ A8 KRR L FE P E L, K2
BEPAZ W T O E i, R 10% 1 85
WS AEEAE RN 10% ~30% o K
A Rt 2 R R R TR R R BN 2 IR
P B M T B R S L TR ) 25
P R RV A AN R B B, 2
FERER) K AE IR 28, & & 2 AR WK 70 7 bk
(small leucine-rich proteoglycan, SLRP ) AS{X & 75 41
MIAMEE I, I HAEMRE AR A IS 5E RGBT R A
AR TR R B E M o fF SLRP Y
BT, FEEIRE (Lumican, LUM) RiA 4 AT LB M
LPURA SR IR RS S A AT AN R 5 LUM 78
ALK, AL G BN Bl bk HE R B N
B Bk A R BT LUM 2k
55 Z P e i AR K MR RS B DIAROG . Jedl R AF
FERW TEFLIRIE b, LUM BE R 5 38 K7 5 i
TN AR K 2 AR TR AR I A7 6 (HAE 2R
ORI, LUM ) 2860 308 1 e, I B2 3 0 s
SEPAE T o LUM T R L e i 57 ik 3
A AT BE 78 88 0 A s AL A AR A PR AR T H
LUM {3k 8 9 % 15 09 ELAHL AR 1t ok o8 4= B
ARG B EAZ IR Tk, o34 LUM 1218 98 K
o VR FH S LT B8 2 10 ) S
| RS
1.1 BEYHEERREEZERESN

FIH Oncomine %4} JZE ( https : //www. oncomine.
org) 73 M 5 A AH 25 98 5% 1E 412 mRNA 1) 22 57
PeFe ik, 0%k 454 D Analysis Type: Cancer VS
Normal ¢ * ;@ Cancer type: Gastric cancer” ;@) Data
Type: mRNA” ; @)% & 45 14 : over-expression, P <
0.05 AZRA G FE Lo
1.2 LUM EREMBARPHRIEEZEZSHT

i Oncomine H 445 P 53 47 A [+ fi 98 1] ) 22 5
PEF IR, B E Y 3 DB 52 AR 1 s Gene:
LUM”

Gastric cancer; LUM ; Data mining; Oncomine; UALCAN

1.3 LUM BEREBEHEEREIEZESN

X Oncomine i dfi 26 o i A5 A 5 B R 15 LUM Sk
PR R AR S B E AT 25 2500 M o
1.4 ET MethHC ##RER RENX S

MethHC %§4% & ( http ; //methhc. mbe. nctu. edu.
tw) FEREPE T TCCA Kidhs 72 v i3 5 DR 4 1 PR ks
ABf5 B T B0 Hr LUM LR H AL 5 1 98 19 4 5%
Yo AL SRR E T Msearch by: gene; @cancer:
STAD; (3 Select a gene region: Promoter; @) Select a
methylation level evalution method: Average; (B Gene:
LUM
1.5 EF GEPIA BIEEMETFES 7 (http://gepia.
cancer-pku. cn)

it GEPIA $0Hs 7 b A7 B o B3 AR A7 e o
§ifi 158 2% 14 : @ Methods ; overall survival; @) Group cut-
off : median ; @Hazards Radio: Yes;(@95% Confidence
Interval : Yes; (5)Axis Units: Months; (6) Datasets Selec-
tion: STAD
1.6 ETF TCCA iExf LUM EBEPHRIER IR
JE#ITIRE

UALCAN ( http ://ualcan. path. uab. edu) J&—1>
BT TCGA $idladie , g B X 35 5 AR A7 o A RO 1E
BRI . 72 UALCAN $48 %2 v 503 LUM 15 8 i
TRk K TS o i 28 45 1 D gene: LUM” ;
“cancer type : stomach adenocarcinoma” ;(3)“ Split pa-
tients by Auto select best cutoff”, P <0.05 k227
FEENIE -9
1.7 ZBRMBEEERAMEZ S (hitps://string-db.
org)

i String 4 PR FUIN LUM 25 F 5T B R il
A IR EE 1 B o I A A B R AR . R AR
{4 : MProtein Name ; LUM ;(2)Organism ; auto-detect ,

2 5 R

2.1 BEF LUM HERKTHERESN

i 1L Oncomine Z4 22 /34T B LUM JEIN %
TP, F AT KB LUM mRNA 75 8 35 i 23k (P
<0.001) , Hifiifk Ay 226.5 (1)



MRE B 59677 2020 4E 7 H 55 33 %55 7 # J Cancer Control Treat, July 2020, Vol. 33, No. 7 . 563 -

2.2 LUM EAFMEEREFHERMERE 2.3 LUM EEEBRAR/DRENEZSN

1 Oncomine ¥#s 72 H JL Yl 52 1 457 Iﬁ%lﬁJ* Oncomine % )72 i LUM {EA[R] 18 g AU Ay
RIRBEFEEE R, o e F LUM Rk A Gt HRIRER TR, A S IR & A F S OF B
MW 5T 45 KA 50 L, LUM =ik %H"ﬂﬁﬁﬁ 36 Iﬁﬁﬁtqﬂ%ﬁéﬂﬂﬂlj LUM %Iﬂ%iﬁi’%%ﬂ:ﬂi%
T, FIRRERM AR A 14 T, (e B RS, LUM FHRALZU(IE 3) o BE—APXIX 5 BITFE AT 25 4 00
KRBT TEA S5 T 1EE7J<¥?§ BHIBITEA O ﬁiif)u 1E B LUM 3k ED%E;%?IE‘ Xif i
Ti(E2) . IZU(P <0.001) (A 4) .

Comparison of All Genes Across 8 Analyses Disease Summary for LUM
over-expression Cancer vs. Cancer
Median Rank  P-value Gene . Cancer vs
164.0 3.84E-06 — Analysis Type by Cancer NGrrall 3 Outlier
1705 1.06E-06 2
1725 9.97E-06 | ] 3
iggg %8‘21582 = Bladder Cancer 1
1850 R — Brain and CNS CUIWCIT’I 2 4
1915 6.47E-06 ]| Breast Cancer
201.0 1.29E-13 Cervical Cancer
204.0 1.72E-06 |} Colorectal Cancer 8
207.0 2.08E-05 CO [ | Esophageal Cancer
209.0 2.74E-05 | Gastric Cancer
2100 2.95E-06 [ ] - x = 4
2105 166E-05 | Head and Neck Cancer
2145 3.99E-05 | Kidney Cancer 1
2185 6.99E-06 = Leukemia
2220 315E-05 Liver Cance 2111
[226.5 3.99E-06 | Lll\rn'g Canc(ajr
%‘2‘28 gg%g:g? L] Lymphoma
2430 6.95E-05 Melanoma
Myeloma
Legend Other Cancer
1. Diffuse Gastric Adenocarcinoma vs. Normal 5. Gastric Intestinal Type Adenocarcinoma vs. Normal QOvarian Cancer
Chen Gastric, Mol Biol Cell, 2003 Cho Gastric, Clin Cancer Res, 2011 Pancreatic Cancer
2. Gastric I(flesllnal.Type Adenocarcinoma vs. Normal 6. Fmslric'cancer vs Nr:)rmal Prostate Cancer
Chen Gastric, Mol Biol Cell, 2003 Cui Gastric, Nucleic Acids Res, 2011 1
3. Gastric Mixed Adenocarcinoma vs. Normal 7. Gastric Mixed Adenocarcinoma vs. Normal | Sarcoma]
Chen Gastric, Mol Biol Cell, 2003 DErrico Gastric, Eur J Cancer, 2009 Significant Unique Analyses| | 36 | 14 | 23] 16] 13 16 | 81 |127,
4. Gastric Adenocarcinoma vs. Normal 8. Gastric Cancer vs. Normal Total Unique Analyses| 457 756 271 988
Cho Gastric, Clin Cancer Res, 2011 Wang Gastric, Med Oncol, 2010

5 10 25 2510 5 1 10 25 25 10 5 1
--I:II:II:H:IIZI-- [ Not measured -.QDDDD-- [ Not measured

Cell color is determined by the best gene rank percentile for the analyses within the cell.

The rank for a gene s the median rank for that gene across each of the analyses.

The p-Value for a gene is its p-Value for the median-ranked analysis. NOTE: An analysis may be counted in more than one cancer type.
1 Oncomine HIBEDESEIHEREZE BMERIE E 2 Oncomine F#EEH LUM ZEARR MBI = R ERIE
Figure 1. Differential Gene Expression in Gastric Cancer Figure 2. Differential Expression of LUM in Different
in Oncomine Tumors in Oncomine

A P-value:4.98E-6 B P-value:3.80E-6 E P-value:7.52E-10
5 5 5
o ° 2
= T4 g4
4 :
23 £3 £3
) 52 52
2 2 g
;n 1 ig 1 21
v T T 0 T T v T é
Legend : & Legend i 4 Legend
1. Gastric Mucosa (16} 1. Gastric Mucosa (16) 1. Gastric Mucosa (16)
2. Diffuse Gastric Adenocarcinoma (12) 2. Gastric Mixed Adenocarcinoma (8) 2. Gastric Intestinal Type Adenocarcinoma (57)
D P-value:8.11E-9 E P-value:1.19E-5
g 8
2 >
£5 0
E 5 é %
=$ g _—
= £24
53 =
i2 B
21 s
- 2
i 0 T T T
Legend 1 2 1 2 3
1. Gastric Mucosa (31) Legend
1. Gastric Mucosa (12) 3. Gastric Cancer (12)

2. Gastric Mixed Adenocarcinoma (4)
2. Gastric Tissue (3)

E 3 Oncomine ##EEH LUM ERE BEHEIFRIE
Figure 3. Expression of LUM in Different Gastric Cancers in Oncomine
A-C: Chen Gastric, Mol Biol Cell, 2003; D Derrico Gastric, Eur J Cancer, 2009; E. Wang Gastric, Med Oncol, 2010.



. 564 - PR T 5 59697 2020 42 7 H 55 33 455 7 #] ] Cancer Control Treat,July 2020, Vol. 33, No. 7

Comparison of LUM Across 5 Analyses
over-expression
Median Rank P-value  Gene
80.0 1.19E-05 LUM
112[3]14[5

Legend

1. Diffuse Gastric Adenocarcinoma vs. Normal

Chen Gastric, Mol Biol Cell, 2003

2. Gastric Intestinal Type Adenocarcinoma vs. Normal

Chen Gastric, Mol Biol Cell, 2003

4. Gastric Mixed Adenocarcinoma vs. Normal
DErrico Gastric, Eur J Cancer, 2009

5. Gastric Cancer vs. Normal

Wang Gastric, Med Oncol, 2010

3. Gastric Mixed Adenocarcinoma vs. Normal

Chen Gastric, Mol Biol Cell, 2003

1 5 10 25 2510 5 1
EMEOCICJC]C] M [0 Not measured

o)
% s
The rank for a gene is the median rank for that gene across each of the analyses.

The p-Value for a gene is its p-Value for the median-ranked analysis.
4 Oncomine #H#EEH LUMEBEALSEETHA
PHRIEER

Figure 4. Expression of LUM in Gastric Cancer Tissue and

Normal Gastric Tissue

2.4 BESEZMALS LUM RELKE

1 MethHC 8P 1l X LUM F1EAL AT 22 5
PSP A B, TR 2 R TE 0 FR 2 ) R A
JKF-BH .34 5 (P <0.005) (1&15) .

*%
il
_ I Tumor sample
0 Normal sample
0.5 *+P<0.005
05 I
0.25
L
= =L
0
STAD

5 MethHC ¥iiEEH LUMEBESEEHATHWRE
Kk F

Figure 5. Methylation Level of LUM in Gastric Cancer Tis-
sue and Normal Gastric Tissue in MethHC

2.5 ET GEPIA #IEEREFME

it GEPIA YELBHR X LUM 75 B 2
()RR KR 3 A A JEL R R 52 e 1 2 B i B 1
FIRFURFR IR A 192 6], H LUM =Rk i &
(A A7 R AR ek Al 4 75 (P <0.05) (1 6) .
2.6 ETF TCCA HIEEX LUM EBBHPHRIER
i 5 1T 3 E

iy UALCAN Bl EAE L o i 2 B, 5 1R W 4
ZUHLL, LUM 78 8 A8 s =ik (K 7) 5 5 (A
B, LUM i3kl B MR TR RN A B8 8 SR A

I Ta) 44 (P < 0. 05) , X 5 AT L AT REAT 20 #r ) 245
R—2(E8),

Overall Survival

2 . — Low LUM TPM
Ny —— High LUM TPM
Logrank p=0.041
@ _| HR(high)=1.4
o p(HR)=0.042
S n(high)=192
= ...n{law)=192
> © |
5 o
7]
=
Q < |
g o
o
N
(=]
D o
o
T T T T T T

0 20 40 60 80 100 120
Months

E6 LUMARRZKEHNBEEEESEETHLE
Figure 6. Overall Survival of Different Expression Levels of
LUM in Patients with Gastric Cancer

Expression of LUM in STAD based on Sample types

1500 7
1250 —
1000 —

750

500 _

|

Transcript per million

o i
-250
Normal Primary tumor
(n=34) (n=415.

TCGA samples

B7 LUME TCGA HiREBREEEFTHRIXER
Figure 7. Expression of LUM in Gastric Cancer Patients
from TCGA

Effect of LUM expression level on STAD patient survival

p=0032

g 2000 3000

B8 TCGA HiE&d LUM RizkFEEBEEE EFRE
BRI

Figure 8. Correlation between LUM Expression Level and
Survival of Gastric Cancer Patients from TCGA



MRE B 59677 2020 4E 7 H 55 33 %55 7 # J Cancer Control Treat, July 2020, Vol. 33, No. 7 . 565 -

2.7 LUM BERALTiFRAEXR

3 String P35 43 M o] £5 3] LUM & A0 B4
FAMZ (1 9) ,PPL &4 P H 4 1.8 x 10, H A
HAERT SR 11 A4S, 4331k OGN, CHST1  CHSTS |
CHST6 .DCN ,COL1A1 ,COL1A2 .COL3A1 ,COL4A2 .
ACAN, [A] It FRATTA I, LUM T 3Z 4478 T AR 1]
JEH FEIE Y R A0 R [R) S5 40 i 34 AN [ R R
K T AR AL B B KA VR T T 5 200 - i o
B, B ST 2 T I, 2k R 2] S 25 4 () 52 3
A

DCN

COL1A2

E9 LUMERSETHEREEXR
Figure 9. Relationship between LUM and Upstream or
Downstream Genes

34 i

BRI KA S RS — 52 Z2 P R 2 Y &2 2%
WA, BEHE NISSE R A2 R A A 2 A A AL
BT O R, NATT A B 95 A DA LB R R
SUEETEE AT AE B 1 P 5 R T R
15, (H 08 i 12 W FAT AT e AT S i A, 5 L
B IR 2R o 0 A AT 2 1B i U 22 Y 32 2
I R, RS B R I AR S IE
DASCATE DA s AR M 00 390 4 BB 415 s o T 3607 ey
7 HRTREIE Y BT 1]

LUM J& T8 & 55 & MR 1 SLRP Z R — 5, iF
FERBUAE Z R0 MR T XA 2k, LI BRIRE (&5
s FUBR I LA B T R Y L AR, LUM A
AE -5 R 3 5 B TEAR SR AR O o R RS I 20 i
HHEL IR, LUM AZ%.0 38 G Ji 200 00 50 8 A
R R 245 5 LR RS R ZERE J1H 0 M, 4w S
FLJFUr IR LUM 3 5 ] i o 50 88 UL 3h 4 E A i
RO k45 Jo 988 A0 I FR S AT, AT o Y

TGF-B2 e {5 38 3% 0 1 15 1A 90 40 i Py At ™
LUM PR 22 S 3 A B AR A B =00 22 57 34
AIREMRRE LUM £E 1M AR 4k B R 28 P iy
AFEWER, B BB e TR AR ST
it Oncomine %5408 FE WSS A OC 18 98 IO AR OG5, il ik
ZESET T R, LUM SERfE B h s ik, AT
B INE5 Ve 0 B R AT S, F— 28 % A D 5T
7 Meta 73 #7, 45 % 5 Bk —3. HucRes, #H
MethHC (48 243 Bt LUM %R H AL B mT 45 Hh A
9 LUM LR AL RR R W) S T, H Ak K7
L Ik B IF A G, GEPIA Bd 5 vl 3 T A [A)
BAREA T AEAE AT  EABFR R LUM 53Rk
ZH AR AR A S TR IR A, 3 mT o S 0 AR 1Y
KSR He SR IE . LUM #3550 AH BAF FH M 2%
e SR, AR o String 45 1 R I
LUM 7] fi£ 5 OGN, CHSTI , CHST5 . CHST6 . DCN .
COL1A1 .COLIA2 ,COL3A1 ,COLAA2 ACAN %575 14
AHEAEH 32X 0]y LUM 3 R ek s o S 63T 1
B, BJa o8 TS REnr s R M, A
i FHAET TCGA #5484 1) UALCAN 71 48 ¥4 4% %t
LUM 75 B B 5 P 20K B T #EATIRAE ™, 45
WEWA LUM 7E B8 B m ik, HH R AP
5B RE SRR, AT B2 A
FhR S

ARAFGEIEF Z FECAE o i R B T 3R LUM
HEEZPME R T LUM 25 8m Atk
SRR . B X LUM WFFE TR A58 S0 A
25T ff B 9 1 R AE AL, b B IR iy T iR
LB T . LUM 55 8 9 & A R TR R R 2% 1k
{EAR E— IR 0 E

e IES S R S P L
XS B T AR B 4 R B9 P
RO R AR BB A A KA R, T
BB,

SRT B A AT 5 05 R B3 1 o
B 4 (ONKI) 4301 3% 38 5 kA 1 5 4 o
LATHBA

T 2 R T4 KR B A, 45 TR B
*.
FUSIRTE: 4 1 420 78 2 3ot
SCRMRAR: 4 5 BN 5 A A4 A8 T i
XA H L



- 566 -

[10]

PR T 5 59697 2020 42 7 H 55 33 455 7 #] ] Cancer Control Treat,July 2020, Vol. 33, No. 7

[ &% 30ik]

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016[ J]. CA
Cancer J Clin, 2016, 66(1) :7-30.

Chen W, Zheng R, Baade PD, et al. Cancer statistics in China,
2015[J]. CA Cancer J Clin, 2016, 66(2) :115-132.

Chen L, Zuo YJ, Zhu LH, et al. Peripheral venous blood neutro-
phil-to-lymphocyte ratio predicts survival in patients with advanced
gastric cancer treated with neoadjuvant chemotherapy [ J]. Onco
Targets Ther, 2017,10 :2569-2580.

Berger H, Marques MS, Zietlow R, et al. Gastric cancer patho-
genesis[ J]. Helicobacter, 2016, 21(S1) : S34-S38.

Chen S, Birk DE. The regulatory roles of small leucine-rich pro-
teoglycans in extracellular matrix assembly[J]. FEBS J, 2013,
280(10) :2120-2137.

de Wit M, Carvalho B, Delis-van Diemen PM, et al. Lumican
and versican protein expression are associated with colorectal ade-
noma-to-carcinoma progression| J]. PLoS One, 2017, 12(5) :
e0174768.

Brézillon S, Pietraszek K, Maquart FX, et al. Lumican effects in
the control of tumour progression and their links with metalloprotei-
nases and integrins[ J]. FEBS J, 2013, 280(10) :2369-2381.
Karamanou K, Franchi M, Vynios D, et al. Epithelial-to-mesen-
chymal transition and invadopodia markers in breast cancer: Lumi-
can a key regulator[ J]. Semin Cancer Biol ,2020,62 :125-133.
Brézillon S, Radwanska A, Zeltz C, et al. Lumican core protein
inhibits melanoma cell migration via alterations of focal adhesion
complexes[ J]. Cancer Lett, 2009, 283 (1) :92-100.
Padmanabhan N, Ushijima T, Tan P. How to stomach an epige-
netic insult: The gastric cancer epigenome[ J]. Nat Rev Gastroen-

terol Hepatol, 2017, 14(8) :467-478.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Pasechnikov V, Chukov S, Fedorov E, et al. Gastric cancer; Pre-
vention, screening and early diagnosis[ J]. World J Gastroenterol
2014, 20(38) :13842-13862.

ZEEIR, BRa, BT A, SF. b T A0 T IR R AT o
[J]. Mo mipy 5i697, 2018, 31(1) 162-68.

M, KUk B WLRE JE. JE T Oncomine HU i FE 25 5 73 A7
COLIA2 75 W B P Rk S R LT ] M iy 5
BT, 2019, 32(6) :503-510.

Li XQ, Truty MA, Kang Y, et al. Extracellular lumican inhibits
pancreatic cancer cell growth and is associated with prolonged sur-
vival after surgery[ J]. Clin Cancer Res, 2014, 20(24) : 6529-
6540.

Seya T, Tanaka N, Shinji S, et al. Lumican expression in ad-
vanced colorectal cancer with nodal metastasis correlates with poor
prognosis[ J]. Oncol Rep, 2006, 16(6) :1225-1230.
Coulson-Thomas V], Coulson-Thomas YM, Gesteira TF, et al.
Lumican expression, localization and antitumor activity in prostate
cancer[ J]. Exp Cell Res, 2013, 319(7) :967-981.

Radwanska A, Litwin M, Nowak D, et al. Overexpression of lu-
mican affects the migration of human colon cancer cells through up-
regulation of gelsolin and filamentous actin reorganization[ J]. Exp
Cell Res, 2012, 318(18) :2312-2323.

Nikitovic D, Chalkiadaki G, Berdiaki A, et al. Lumican regulates
osteosarcoma cell adhesion by modulating TGFbeta2 activity[ J].
Int J Biochem Cell Biol, 2011, 43(6) :928-935.

Karamanou K, Perrot G, Maquart FX, et al. Lumican as a multi-
valent effector in wound healing[ J]. Adv Drug Deliv Rev, 2018,
129 :344-351.

Chandrashekar DS, Bashel B, Balasubramanya SAH, et al. UAL-
CAN: A portal for facilitating tumor subgroup gene expression and

survival analyses[ J]. Neoplasia, 2017, 19(8) :649-658.



