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B : REDHT IS AR bE (Biglycan, BGN)FEJHALE IR FIRIERHE. Hik: BEBEELZHLE
BEEFHNFEE, RSV BGNIEELIEZ & (R B (Esophageal Cancer, ESCA). E ¥ (Gastric
Cancer, GC). %5 HE & (Colorectal Cancer, CRC))F I RIAMR R ; K REMRME R E R XEEFS)
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B4 Hu i 7 (single-cell RNA sequencing, scCRNA-seq) 3 AR AZHTBGNAEYE Ab 18 b8 S B A%  I/EH 5
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TETHALIE B S P I VE R ML AR5 B . 455 : BGN mRNAZEEAER BT ENSG —K L
ARAER: BRI G 2 (Standardized Mean Difference, SMD)42.49 (95% CI: 2.31~2.67, p <
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Abstract

Objective: To systematically analyze the expression characteristics of Biglycan (BGN) in gastroin-
testinal tumors. Methods: By integrating multi-center high-throughput transcriptomic sequencing
data, we systematically analyzed BGN expression patterns in pan-gastrointestinal cancers (Esopha-
geal Cancer (ESCA), Gastric Cancer (GC), and Colorectal Cancer (CRC)). Clustered Regularly Inter-
spaced Short Palindromic Repeats (CRISPR) gene knockout technology was employed to evaluate
the impact of BGN deficiency on pan-gastrointestinal cancer cell growth. Cancer genomic variation
analysis, combined with survival analysis methods, was used to assess the clinical significance of
BGN mutations. Single-cell sequencing (scRNA-seq) technology was utilized to elucidate the role of
BGN in the gastrointestinal tumor immune microenvironment. The association between BGN expres-
sion and immune cell infiltration levels was analyzed through immune infiltration deconvolution
algorithms. Functional enrichment analysis methods were adopted to explore BGN’s mechanisms
of action and related signaling pathways across the gastrointestinal tumor spectrum. Results: BGN
mRNA exhibited a unified upregulated expression pattern across pan-gastrointestinal cancers:
esophageal cancer showed a Standardized Mean Difference (SMD) of 2.49 (95% CI: 2.31~2.67,p <
0.01), gastric cancer showed an SMD of 1.60 (95% CI: 1.50~1.69, p < 0.01), and colorectal cancer
showed an SMD of 1.34 (95% CI: 1.26~1.42, p < 0.01), demonstrating a gradient expression pattern
from the upper to lower gastrointestinal tract. Following BGN knockout, proliferation was inhibited
in all pan-gastrointestinal cancer cell lines, indicating BGN’s unified oncogenic role across the gas-
trointestinal tumor system. High-frequency BGN mutations were present in all pan-gastrointestinal
cancers, predominantly amplifications. At the immune microenvironmentlevel, BGN was expressed
in microenvironmental cells across different gastrointestinal tumor sites and showed positive cor-
relations with CD8* T cell, neutrophil, and macrophage infiltration levels. Enrichment analysis revealed
that BGN-related genes were primarily enriched in tumor-associated pathways such as cell cycle
and DNA replication, reflecting common biological characteristics of gastrointestinal tumors. Con-
clusion: BGN may exert oncogenic effects in pan-gastrointestinal cancers through unified molecular
mechanisms.
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1. 5|18

JePiE LR 21 TH 28 A 3R A 3k T AR QI 1) 3K 5 B, r Y A T ST g TR JH v 7S 3 5 B XU e 52
Sl RA 2 & R e [ SO E OB R, 2022 4 R [ R B IR 482.47 T3, T AKIE bR
P R AR 2% S HEAE TR B BRI 41 . B %5 i (Esophageal Cancer, ESCA). [ J#(Gastric Cancer, GC). 45
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H 7 (Colorectal Cancer, CRC)FJFHAET: %2054 13.28/10 Ji+ 18.44/10 Ji. 17.00/10 J3, FEREEHE A i
P A f. = BPULL[1] [2].

R EEDFMEEHT, WEWAEN DRI TR R — A E B EE RS, MR E TR R
WA, HAILERIEIG R3] XRIRIGRNENE e T IHAGTEA [F AL 2 4540 . A 31D
RE M98 2 538 7 T A7 AE AR IR o VAR 5 B b R 20 38 B DR B8 T P e it G400 R b e DR L
il A5 5 38 % DL KR R A T oy F SRR TR AR A [4] [5]. B TX — AR5l THE MR TE
3T KT AT RESE S S SR () SR B R R 4, A Iz AL TESE T IR ST T S
YA BN RE S RIER MO E SRR, MG IR E 5 SR G 22
PIFS%, 852 340 i #h 55 7 (Extracellular Matrix, ECM) A P 4% [6] [7]. ECM {EH A& il 8 o 2 8L =
WRRIA, AT LU I 2 oA R A 2 A, PR O S e e R 4 R (I RS S RS (8] (9] AHK
ECM J43 T4 UE SE AT A g 1R 7 A i Rg 1) 38 22 AR ) 24 FR A [ 10] [ 1]

1 URE 4 2 (1 SR M (Biglycan, BGN)J& ECM [ E B ME Y, BT 5 & QR M /NE A 2 H(Small
Proteoglycans, SLRP) I 25[12]. BGN A ELEHUS BUR (5 Sl i, Ul BuS e &5 T @ mE/EH, 2
HEZHa A0 B GE [ 13]. RV A B FE G BGN TEVHAGIE IR 7E L, (HBUE R S A (e B R PR
e, BRARMIE 7835 Joy PR -3 Ak di B — SR g (K 40 AT, B2 BT IR AR RIJE P EE i AR eI 7T s Ik,
FINER—, ZHOGET B —H RV EB8UNMERS T, BRZZHE . KRN RGEERIE: B=, =
T A bR 3% 2 1 £ P LR AT, R BEB R BGN TRV ILIE RS h g — s i, 0, ez T
Z LR RLEE T, WA R SRR S IO E 14]-[16]

BT HAERI G FEVRE TR — Ak, ARG Z 0. 2 PaNmBaEidE, RHAZSHE T
WG, BTERGERE BGN TEH 18 IR i 82 Hh I E LS. G, AP T IRIG R & B2,
A Z PO ER R AR, AT Y R A S L Y T i, RGUFFT BGN 1
THAEZ g P R, RN AT L S T AE R R OC R, IRl T e s S T #8728 BGN 1E
TH A R I TE AR AT N

2. WAk
2.1. ETFEEMER BGN mRNA KERZG ST

5T BGN mRNA 75 ALTE s Joif B AR o R G 3 oK 22 57, AFR B ek R R FR
IR 254 54 % (Gene Expression Omnibus, GEO). J3 #1113 HURS % J# (Sequence Read Archive, SRA). ArrayEx-
press H(4fi i (ArrayExpress Database, ArrayExpress)~ Ji i 3 D5 2H B 5l 504 e /2L DR AR - 2H 23R IA 5088 /2 (The
Cancer Genome Atlas/Gene Tissue Expression, TCGA/GTEx)%% =il & 44 72, $RH_E iR A A A fa % iR 20
ZU) mRNA FRIAEHE . INEIE TR 2 UL M ndE: © FEACRIET ARAZ H A S mRNA RiAHdE, HF
Braify 25k08; @ [FBEE ESCA. GC. CRC KAHRM AR AR AR, H&BEARHEDE
13 @ FEAKRZZY). YT T IEE RIEE N AT X THNE ESCA. GC. CRC ik
B, JEdbAT loga(x + 1)#e, & IFMHIFIZER S AP & (Gene Expression Omnibus Platform, GPL)) 3 5 f:
Ja, M RIES M sva BIHFRREIES. N sva FVERS, #IANAIFER ESCA. GC. CRC mRNA Fik
KB % S AR WA B, RS AR DU HESE (par.prior = T), e 288 H G KON TE 12 1%
TR

2.2. ®iF% BGN xHLEME MR EER
J9WIEE BGN ¥ A0 T8 b 40 i AR A S, AAIE SR FH iR 8 i A< 8 1 1)1 (Cancer Dependency
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Map Database, DepMap) £ 4 J (https://depmap.org/portal/) 3t 17 i 7% K 4 7] b5 45 [7] 5 5 & 41 (Clustered
Regularly Interspaced Short Palindromic Repeats knockout screen, CRISPR) s FR i, % ESCA. GC. CRC
4 i & ¥ BGN, KM CERES HIETHHEAMNVESr, PPN BGN mbxf FiR4iM R sem . PP e,
FORTEMR BGN 2[5 5 ESCA. GC. CRC 4 K322 7 4l .

2.3. BGN =LYl PR = X T

DRV BGN 5 R AR 55 7 VM A e Hh RO PR S, AT U0 P e sh 2 DRI 2 27 1) 9 ol 488 2 (e Bio
Cancer Genomics Portal Database, cBioPortal) £ 4 [ (https://www.cbioportal.org/)ifi i OncoPrint 3 ESCA .
GC. CRC FEA BGN [5AESI# 34T ESCA. GC. CRC &M BGN RAZHAfFR R, KRR -
167K%(Kaplan-Meier, KMV P4l ESCA. GC. CRC EHEMTGE -

2.4. EYARAMIEF S HrHACEMES BGN BIRIRER

9 BF RV A TR S S O S A R, AT ST T MR 4B B S 2 2 (Tumor Immune Single-cell
Hub 2, TISCH2) (http:/tisch.comp-genomics.org/), % HIH 14 18 i 88 AH 5 Hi 48 52 (GSE154763, GSE167297,
GSE166555)3T 541 MUl /5> (single-cell RNA sequencing, scRNA-seq) 7 HT 4R 75 BGN i[RI 76 71 1018 fifJed
TR B K R AR RRE

2.5. 447 BGN Rix5 R EHRRIFH BB

R G BERE R GBS BGN 1A 5 W ALTEZ i o AR IR I B0 10 R GE PR . H
BGN 5 CD8" T 4. " P-Ri2m i 2 B A8 T AT A R S 8 v KR I R AR S, R0 JLAE VY
AT RS G BRI h I 48— IR AR RI[17]

2.6. R BGN 7EiHLERME P EY 5 FHLH

fi ] Meta Bt ESCA. GC. CRC #EA A EFRIENMREIA LD, #i3E BGN IEAH RIS OGHEA
I3 S B e AR FE R 5 TEAH SGHE IR | ICR I R 5 AR G R R S 4R, 1931 BGN IR Lk B PR 4 L A J
Kl R LA ARiE: 1) BEEEADT 3 BwthRik, 2) faifEfbi3{E % (Standardized Mean Difference,
SMD) > 0, 3) 95%# {5 [X [A](Confidence Interval, CI) 5 0 ANES. FIH clusterProfiler i IF 1A K Al £
PR FE N A B2 FE R 347 54 [N A4 (Gene Ontology enrichment analysis, GO) & &) b A 5T i  [A] 15 3L K 41
T B4 (Kyoto Encyclopedia of Genes and Genomes pathway analysis, KEGG )i 44347

2.7. G ERH

ARG 53 M FE Stata 16.0 AR 5ER, Plp < 0.05 NZEREA G #E . H+, SMD il
it Stata 16.0 TH5; 4 p<0.05 H P> 50%HE/RA7A70 035 Ry, SR A LS R TTHE SMD; 75 R
FH 3] 52 2R

3. &R
3.1. BGN mRNA 7EiE{tEMEE LA PRRIE B

AW GEO. SRA. ArrayExpress. TCGA/GTEx ¥#i e 3Lt 4 18 > ESCA. GC. CRC #H<%fE
FE (] 1) BE LN R A R AR B 7R , BGN mRNA 7E ESCA 1314 .2 T+ (SMD = 2.49, 95% CI: 2.31~2.67,
p<0.01, 2=383%) (¥l 1(A)). BGNmRNA £ GC H15&1k &3 F =(SMD = 1.60, 95% CI: 1.50~1.69, p < 0.01,
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X HH

%

P =91%) (] 1(B))» BGN mRNA £ CRC H3iA B i F 5 (SMD = 1.34, 95% CI: 1.26~1.42, p < 0.01, P =
91%) (] 1(C)). XELLER LI, BGN mRNA /£ ESCA. GC. CRC A4 2B EmEIXL,

A

Experimental Control
Study Total Mean SD Total Mean SD
GPL13497 8 8.37 0.3816 5 5.91 0.3655
GPL16791 7 7.98 0.9389 32 2.54 2.9559
GPL5175 17 10.41 0.7490 24 8.89 0.3519
GPL96 88 8.60 0.6975 104 7.49 0.3373
GSE119436 4 7.55 0.6765 4 5.60 0.6210
GSE45350 4 8.96 0.5255 4 7.28 0.4457
GSE53624 119 14.47 0.8039 119 12.29 0.6605
GSE70409 17 12.64 0.9466 17 11.02 1.1951
GSE89102 5 8.52 0.5819 5 8.82 0.5944
TCGA-GTEx 81 9.10 1.7179 293 5.95 0.8571
Common effect model 350 607
Heterogeneity: 12 = 83%, t* = 1.0585, p < 0.01
B Experimental Control
Study Total Mean SD Total Mean sD
ArrayExpress_Affymetrix.txt 142 6.91 1.6901 21 7.07 0.2984
GPL17077 .txt 79 1.60 1.3523 67 1.29 1.3909
GPL18573.txt 194 6.94 1.3875 10 3.29 0.6353
GPL24676.txt 39 7.42 1.4682 3 5.82 0.9304
GPL5175.txt 70 7.74 1.0505 70 5.92 0.4579
GPL570.txt 367 7.91 1.0074 91 5.93 0.8773
GPL6947 .txt 255 12.69 1.3950 61 11.16 0.9383
GPL96.txt 159 8.71 0.8951 147 7.43 0.3475
GSE103236.txt 10 8.35 0.7489 9 6.09 1.0396
GSE109476.txt 5 3.82 0.8129 5 3.60 1.0006
GSE112369.txt 36 5.30 0.1838 6 5.31 0.1757
GSE116312.txt 3 11.56 1.4204 10 9.19 0.3541
GSE13861.txt 71 12.74 1.1088 19 11.24 0.5287
GSE158662.txt 3 10.38 1.6488 3 7.60 0.8882
GSE191275.txt 20 528 28910 10 257 0.6753
GSE20143.txt 5 -0.15 1.5512 2 -0.60 1.5650
GSE208099.txt 16 5.01 0.8592 16 4.31 0.4212
GSE220917 .txt 18 6.65 0.6384 5 5.79 0.1432
GSE30727 .txt 30 7.12 0.5240 30 6.38 0.2576
GSE51575.txt 26 7.63 0.8891 26 6.27 0.6951
TCGA_GTEx_STAD.txt 415 13.49 1.3134 394 11.01 1.0994
Common effect model 1963 1005
Heterogeneity: /2 = 91%, ° = 0.5878, p < 0.01
C Experimental Control
Study Total Mean SD Total Mean SD
GPL10558 89 11.99 1.1021 129 9.83 0.8039
GPL11060_GSE24713 19 7.450.7308 30 6.050.4710
GPL13158_GSE103512 57 8.48 0.7397 12 8.98 0.9470
GPL13497_GSE87211 203 7.61 1.0562 160 6.18 0.6157
GPL13667_GSE44076 98 4.79 1.0127 148 3.55 0.2553
GPL15207 37 6.55 0.5242 23 5.97 0.2548
GPL17586_GSE100179 20 9.43 0.8840 20 7.87 0.1377
GPL20115_GSE184093 9 12.97 0.5862 9 10.47 0.5836
GPL21185_GSE156355 6 6.60 0.7567 6 5.68 0.3031
GPL24592_GSE151021 4 769 0.9512 4 7.83 0.9475
GPL2986 59 10.09 1.0508 14 9.90 1.1003
GPL4133 73 7.91 0.6736 73 6.97 0.2827
GPL570 645 7.62 1.0790 239 6.61 0.8154
GPL6102_GSE47063 14 9.28 2.6974 4 8.73 0.9165
GPL6104 27 10.77 1.3010 27 9.93 1.3077
GPL6254_GSE41011 19 7.35 1.0927 12 6.85 0.7001
GPL6480 206 4.77 1.0107 14 4.17 0.8526
GPL96 458 7.63 1.2229 73 6.71 0.8229
TCGA-GTEx 458 6.63 1.4492 349 4.30 1.2531
Common effect model 2501 1346

2

Heterogeneity: /2 = 91%, 1 = 0.7786, p < 0.01
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Figure 1. SMD forest plot for BGN mRNA expression: (A) SMD forest plot for ESCA; (B) SMD forest plot for GC; (C) SMD

forest plot for CRC

[ 1. BGN mRNA FRiEHARETHZERIKE : (A) ESCA BIFRETHERME; (B) GC BIFREFIIERIKE; (C)CRC

BRI ZE RN E

3.2. BGN {RifiH EMEApE

AT 7K CRISPR knockout screen $ A, #£i1 7 BGN #Z% ESCA. GC. CRC H4FHfE J1 i
TESZM . XF 2 ¥k ESCA. 6 £& GC & 16 #& CRC 41l R 31T BON mibi /5, FEERNPES 98T E2R, BGN

R AT _E A G AR AR IS BRI R (1] 2)

DOI: 10.12677/acm.2026.162362

65

[MANFSE St A/


https://doi.org/10.12677/acm.2026.162362

PUEE g

A B 3 G swe -0.0035|
SNU668 -0.0150 SNUS03 -0.0038
SNUC1 -0.0097
MDST8 -0.0112
- MKN74 -0.0457
ToOoTT oroos T F SNU61 0.0144
SNU8T -0.0164
Ls123 -0.0220
OCUM1 -0.0460 1

2 e B 75 -0.0249

= 3 2

°© = ©

o 8 O OUMS23- -0.0403

SNUS -0.0764 [N CcL11 -0.0507
SW403 -0.0525
Swes7- 0.0017 I
HCC56 -0.1205 [
sor-o.10es I swises 1501 IS
-0.15 -0.10 -0.05 0.00 025 -020 -015 010 -005  0.00 0.4 03 0.2 0.1 0.0
CRISPR SCORE CRISPR SCORE CRISPR SCORE

N E——— E—
CRISPR Scorg) 125 -0.100 -0.075 -0.050 -0.025 CRISPRScore ™0 15 010  -0.05 CRISPR Score ™93 02 0.1

Figure 2. Dependency score of BGN in digestive tract tumors: (A) ESCA dependency score; (B) GC dependency score; (C)

CRC dependency score
2. BGN 7EiHLEME P EEEIEITS: (A) ESCA k#itEiF5r; (B) GC KRBT SY; (C) CRC K#IEIFS

3.3. BGN FZERIG K= T

N T B BGN 7E Rk e rh ) SR RHIE A AR5 DhRE, FRATFIA cBioPortal 4 A it 1 ¥ A03E i
Jart BGN [ % h 48 . 458 R, ESCA #5117 BGN AR i =(4.4%), TERICAT . Hah, 7
GC A1 CRC H AL T iR ) BGN RAF, FELEY A (E 3(A). BGN ALz b iERE &I
IREAEAFINZ BRI DGR, KIL BGN R A8 5 i A A7 10 W B ORI 3(B)).

3.4. HHEMERY R RIS HHE

A FTIEIS scRNA-seq 73BT IR 11 A0 e 4 S B MO SR iE, - ] 4 BTz, ESCA ZH 2R 1) fe s
TR S BRI . IR YE M S ORI, GC ARt % i CD8* T. B 4Hfin. B
WAL b AN AT 4N B AR A, CRC ZH SR S B iR B2 U LA - Rz 4 A SOIR 40 . WG4 i
R AEA M S F B oy . 2B o3 TR, BGN 78 ESCA A EZRIA T B4, 1fi7E GC Ml CRC
W) 32 BERIE T R AT 4R A0 e

3.5. BGN RiA5iHEME R AR % B aE X1t

{8 F TIMER 2.0 #4250 #t BGN 335 5 18 A0 T8 I8 e e 40 iR i B s AR OC 1, G045 CD8' T 4
M. Rtk gERR A E A . 5 R R: fE ESCA ', BGN 5 CD8" T 4fiffd. Rk, B4z
TEECE ) BE A 9<(Rho > 0.1, p < 0.05) (K 5(A)~(C)); £ GC #, BGN 5 CDS8' T 4iifi. Fkigifn. B
W £ 92 1) 5 B 48 B IE AH 55 (Rho > 0.1, p < 0.05) (8] 5(D)~(F)); #£ CRC ', BGN 5 CD8" T. i :hi 4
AT LG 441 922 3 B R 2 i IE A2 (Rho > 0.1, p < 0.05) (K] 5(G)~(1))
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3.6. BGN fEiHLERARRE SRS

N1t 7R BGN FETE AE MR h I BOR AL, AT FUE R i A B € 75 BGN R
FIPERINLE] . SRR A o, Gl GO 08, ARV R EE FAE, WilRTRAG
FERBRIR QUL R A AR B R LA e AN 5 s (27> T IhRe o i, B3 & R T AL R BE 3h
AR RELE S (K 6(A)). BEAh, KEGG MERMHTRIT, MR K A 10 5 W HAC I B /. BGN ARG AL o
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Figure 3. Analysis of the relationship between BGN mutation frequency and clinical prognosis: (A) BGN mutation frequency
and types; (B) Impact of BGN mutation on the prognosis of digestive tract tumors
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