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Abstract Esophageal cancer is a prevalent malignancy worldwide, particularly in regions such as China,
where its high incidence poses a significant threat to public health. Although imaging techniques are the
primary diagnostic tools for esophageal cancer, their effectiveness in early detection is limited. Therefore,
understanding the molecular mechanisms of esophageal cancer and identifying novel biomarkers are essen-
tial for improving early diagnosis and enabling targeted therapies. In recent years, glycomics has emerged
as a rapidly advancing field, with the glycan code playing an increasingly crucial role in tumorigenesis, pro-
gression, and metastasis. Aberrant glycosylation has been demonstrated to exert a profound impact on a
number of fundamental cancer processes, including tumorigenesis and progression. The glycomics altera-
tions in esophageal cancer may offer valuable insights into the the mechanisms of tumor development and
aid in the discovery of new biomarkers. This review highlights recent advancements in glycomics related to
the early diagnosis and progression of esophageal cancer, focusing on the aberrant expression of glycans,
glycoproteins, glycosyltransferases and glycosidases. The potential of glycomics in the discovery of bio-
markers and targeted therapies for esophageal cancer is also discussed, aiming to provide valuable insights
for future research in the field.
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b OAERARAT A I AT [ A Y A Fig. 1 Glycomics and esophageal cancer
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H i B A B2 W 32 SR T 103 AR WA A A ol PR b i AR A5 ) A5 B 26 40 )i (Carbo-
hydrate antigen12-5,CA125) Al A 19 F Btdi)i (Cytokeratinl 92 fragments, CYFRA21-1) HEZEHT
(Carbohydrate antigen 19-9,CA19-9) . i i 37i J&& (Carcinoembryonic antigen, CEA) . #84k b Bz 40 Mo &5 5t JR
(Squamous cell carcmoma antigen, SCCA) %5, X2 il i A= Wrbr & Y0 7E B8 10 S 2 Wb B — 2 i
PRSP 8 AHH R A SR e AR SR R JEHOE 7E R B B V2R 28 A0S s R BT RS I X
B SR,

BR TS bR, B 2 bt e 9 — SR i A R AH DG 1 43 F AR AR, B LR D1 (Protein ki-
nase D1, PRKD1) . % Jfi 4 J& 25 [ ¥ ( Matrix metalloproteinase, MMP) | 3 57 4 J& & 1 B 40 2R 3 1 [ 7
(Metalloproteinase Inhibitor, TIMP) . IfiL{# F Wi 4H i £E 7% 5l 3 [+ (Macrophage colony-stimulating factor,
M-CSPF) %, X507 B8 1Y & A UK J b e 4% i1 2R L O S5 988 0E 0 00 s SRR AT A R S8 3 10/ A
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WV TS A5 TN M R T A AT I DL AR AR . SR A EL, ESCC H 3 MR A A e
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(Epithelial-mesenchymal transition, EMT) & ¥ 45 B ZAEH , 38 A R B EAL O , QR o2, 6-MEVR R 1L
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WA 8722 A4 ) o e g 190 1 480 A i A A B AR A N AR KR 732 -2 (VEGFR-2) FiI
Notch SZ RS ML Az BUAH G 32 1A 5 5 A 55 m BEME SR A KT, BB AL S5 PT BE 048 HLAE s PR FL D RE
a2 6-MER IR L 5 BE AR 2 AT LI VEGFR-2 BE » AT BH 1k 48 A2 i, VEGFR-2 f) W 9 Ak r BE e i
SR8 M5 A I R P A
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4.2.1 N#EAAC, B NBEEAL 0 AR A S e 1 RS 0 S i, o T RE TR I E 19 A
HE e ARG R h i A O R

VA B AAE & B 5 1 1 (Lysosomal Associated Membrane Protein 1, LAMP1) J&— BLAY ) N-B# 3L 1k
TR NBHFE MK OT 70 25 Ji 406 00 38 180, 0 2 98 A 5 L 1 52 o 52 . LAMIPY s s
N-HEBEA A 4] 2 RV TR - LeX BRALMAFEAE , RERS 5 E-VEHR R 45 &, DATIT 4% 25 98 20 0 15 200 i b ik I3t (Ex-
tracellular matrix, ECM) fIZHRIAE 77 . B 0L 20088 40 (1012 28 e gk s

ESCC Hh— 2635 N-BEEAL R F 24k, 10, 455 2k 8 1 (Haptoglobin, HP) | A R FIAMA C3 11
N-WEHAEIFE ESCC I RIE A T B8k, X 268 1 on M M BE 45 14 4 8 22 4k n] e e ESCC &
SR AR R HEE SR Y, A, i H AR NS (I Man3 ., Mand , Man6 %) Rl Z Mk N-SR A
(I Hex6HexNAcS5 ., Hex6 HexNAc5NeuAcl &) 75 £ 950 M 1 B Be i 2 Th e 2, XSepFoe i, e 2
() NABE ARG 1 5 IR A i FRe 35 UTAH DG , AT RE I Jia R 20 0 AN TS PEAL 9 B bR 25
4.2.2 O-##A. O-GleNAc HEEEALE R E R P IIATFEHIN K Z . O-GleNAc BEEAL 8 A 2 %R 95 &
PR % R A i I e L T 2 A 20 i 1) SRR AR A L 2B 1 52 O-GleNAc F % E (OGT) Hl O-GleNAc 7K fift it
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(OGA) W shaS AR A MR AE P2 DIRE

O-GleNAc B3R i3 38 5 500 55 B VIR OC . 95 A1 R0 5 A0 R0 1 i ads 42 ok S R L PR st b
B A R BRI, T C OB RGR AR A A UDP-GleNAc 1 O-GleNAc AL A AT, A2 ik T
O-GleNAc B b Ming &A= . sk — QIR LR 8758 40 i 78 = B R PIR S R, O-GleNAc B3 fk Kk
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O-GleNAc BEIEAL X AE A5G 8 H A e PE RIS R A B & =, B0, p53 Al e-Myce £ O-GlcNAc
BlESRLAL)S S R PR N S 33 Al 8 s WL A e RE 10 % R R B B . ESCC 1 O-GleNAc # B i
(OGT)Fik BEHI ., H O-GleNAc BFEALK EAER A LU B T . OGT M ik 5 5 g 4n
Jassh g IR KRS S IR DG, T IR ARSNIR Y B OGT 23k n] S0 645 s A 14 s A2 287
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HIMR LA B IAE . O-GleNAc i 3R Can RL2 Hi) 764 Wk 45 H: 82 19 ESCC A7 v 52 95 1
M AE TG LSS 56 RS IOREA A5 55 . X SE4E SR I L O-GleNAc WERAL 7 £ 9 9 10 55 B i R v 103 8 25 ¢
e, e HR SR O s EE R 10 2 A A . B4 3R 1 (E-cadherin) J 40 g 18] 32 42 1 55 5243 1+ i
Ao 2R 200 R 285 o Sk 0 o e e A L R A A% .t B D ECES N AR ISR AEAE T, XA R RS O-Gl-
cNAc PR KFE B BEIMAHC . O-GleNAc HERABEM AU I E-cadherin B2 & P , 48 1 % pl120 Al
B-FREE 11 25 20 M 8 R A DG B8 11 B DA e DR 200 - 40 SR R R DAL T A2 3 s 40 A 4 920 AN e R 500

P O-GleNAc Hi A2 B8 i A R rh A SRR L R L i 85 OGT RiK5 O-GleNAc Bk K
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4.2.3  BEAEEA, FHEEIALRE R WAL EE, EER o, 6 B ILFE S (Fucosyltrans-
ferase 8, FUTS) I3, | IZfA7E T Z P 40 M2 IR A WH 28 11 R RSESS GO 2 s Ak s rh . 5 el 21k oy
U AL (ol 624 M L Ab) A it B Ak

JERE I 5 5 SR AL B R O 2 W5 L O S 5 R 1R 28 A | I A A i R B i 1k s %% VT AH
Ko FRHIJETE ESCC Hr, Aol AL i A8 1k AT 58 55 P55 3#F JB I PR P05 AH DG . TSTAS3 K& 4 i i) GDP-L-
A R AN AT LA ESCC B AR RBUS , A i A AR LR 5 — B (5 S5 S 5 25
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