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Introduction
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From the simplest single-celled organisms to humans, all A T L. — i‘

cells are densely covered with layers of glycans attached to
surface proteins, lipids, and even RNA. These glycan
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structures play a critical role in a myriad of cellular Galanthus nivalis | GNL | Mannose o 2
functions, Including cell-cell interactions, self recognition, °-&"
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cell signaling, and determination of cell fate. Aberrant Jacalin el Sl %?.?
glycosylation is observed in multiple disease types, ranging Maackia amurensis | 1 | Siic acd sufation | @2 .
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from cancer to autoimmune disorders. In cancer,
understanding the glycosylation state can help identify

Phaseolus vulgaris - PHA-L Complex N-glycans

malignancies and provide information about tumor Leucoagglutinin
microenvironment, as well as disease characteristics such Breast
i . . Wistera floribunda | WFL GalNAc LB a
as cancer progression and metastatic behavior. _ o _ o
: : : o Figure 2. Staining differences in breast ducts. FFPE human normal breast and invasive ductal
Lectins are p_rotelns that bind to SpeCIfIC glycans gnd carcinoma stained with cancer biomarkers (ER and PGR, A), and biotinylated lectins (B-PHA-L Wheat germ WGA g;ﬁg?rf’i:;gg,ycans — B— B
have been widely adopted as tools for studying and B-WFL, B). Slides were imaged at 20x.
. . Glucose (Glc) Galactose (Gal) Mannose (Man) Fucose (Fuc)
glycosylation. These glycan binders empower researchers ® O © A
to profile, characterize, and enrich glycans or glycoproteins : | : : [ cvoucosamos e [T sceocosamos oy @ s
|n bIO|OgICa| SyStemS Hereln, we adapted the GlyS|teTM Carcinoembryonic antigen Carbohydrate antigen 19-9 Table 2. Lectin properties with major binding motits. National Center for
i i i i (CEA) (CA 19-9) : : e :

Scout Glycan Screening Kit, which consists of a curated N RTIAET, Fu-nctlonal Glycomics (NCEG) ana!yze-s glycan specificity of-plant I-e-ctlns

| of lectins. to detect potential alvcosvlation chanaes a £ AR ,.::" using glycan arrays and provides validation data on NCFG website. Additional
pane ’ P _ ,g y _ y 9 - OO (AT g resources from Bojar et al., ACS Chem Biol. 2022, 17, 11, 2993-3012.
between normal and cancer tissues including colon, breast, ‘I

pancreas and kidney.
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Methods

Here, we established a standard workflow of lectin-
Integrated tissue Immunoassays. Formalin-fixed, paraffin-

Tissue | Type Cancer Biomarker® | Lectin Col ‘WA LA SR R embedded (FFPE) tissue sections were prepared from

olon R e e matched pairs of normal and cancer tissue blocks. Our lectin

Breast | (oo Ductal | EORR e HER2 AL, BRI L WA Figure 3. Staining differences in colon crypts. FFPE human normal colon and colon mucinous histochemical analysis revealed tissue-dependent

adenocarcinoma stained with cancer biomarkers (CEA and CA 19-9, A), and biotinylated glycopa’[tems (i_e_, biotinylated WFL Staining varies between

Colon | Mucinous CA19-9, Calretinin, CEA | AAL, ECL, GNL, Jacalin, lectins (B-ECL and B-WFL, B). Slides were imaged at 20x. colon, breast and kidney). More Iimportantly, our results
Adenocarcinoma | EGFR, Ki67, p53 MAL-II, PHA-L, WFL, WGA

demonstrate notable changes in glycosylation between the

A. B. B-MAL-II — . . ]
parcrene | Newcongoie | CA19:9, CEA, EGFR ECL. GNL. Jacalin. TR R e normal and tumor tissues complementing the antibody
p53, S100P MAL-Il, PHA-L, WFL EpKdrnal rowth factorrecsptor Carbohycrat aigen 159 biomarker data. This Indicates that glycans and/or
cianey | Gloar Gall (ceRCG) | AEVAES, EGFR.KiS7 | AAL, ECL, GNL, Jacaln B L i glycoproteins have the potential to be novel cancer biomarker
R LR MATL ERAL ML uea : : '- candidates. Currently, FDA-approved glycoprotein antigens as
Table 1. Tissues used in the immunoassays: matched normal and cancer e cancer biomarkers are on the rise, including CA 15-3 (mucin 1)
tissue, cancer type, cancer biomarkers*, and lectins from Glysite Scout Glycan ; as a serum marker for breast cancer, CA-125 (mucin 16) for
Screening Kit. *Resources from National Cancer Institute (NCI). 35 ovarian cancer and CA 19-9 (sialyl Lewis A, shown in Figure
T S 4A) for pancreatic cancer. Thus, expanding the view of
Tissue-based Assay S e cancer biology by integrating glycosylation will empower
antibody Staining Lectin Staining the deconvolution of complex disease biology.
Sample Prep Deparaffinize and rehydrate FFPE tissue. Deparaffinize and rehydrate FFPE tissue. Pan C reas R
Antigen retrieval required. Antigen retrieval optional.
Figure 4. Staining differences in pancreatic acinar cells and islets. FFPE human normal ACkn OW|edgem ent
Block biotinystreptavidin stes pancreas and neuroendocrine pancreatic tumor stained with cancer biomarkers (EGFR and
! gf_‘(r)%,t%ggzig/oggjzg;:gug% 7x 15 min CA 19-9, A), and biotinylated lectins (B-MAL-Il and B-PHA-L, B). Slides were imaged at 20x.
Block Block non-specific binding. / ' CO I I ab O rat O rS
2.5% Normal Horse Serum 1 x 30 min. . . .
Block non-specific binding. A Lectin validation data from NCFG

1X Carbo-free blocking solution 1 x 30 min.
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Primary Binder | Incubate with primary binder. Incubate with primary binder. 2 (/AES’ ’ ';’0"‘300
Primary antibody 1 x 30 min. Biotinylated lectin 1 x 30 min. T W CO n t aCt US A“a ’
l | b w2 9
Secondary Incubate with secondary reagent. Incubate with secondary reagent. <z§> : CUStOmerSGFVICe @VeCtOHabSCOm
Detection ImmPRESS ®HRP Polymer reagent 1 x 30 min. Streptavidin HRP reagent 1 x 30 min. _‘
Substrate/ Incubate with enzyme substrate. . Incubate with enzyme substrate. . Res O u rC eS
Chromogen ImmPACT ®DAB reagent 1 x 8 min. ImmPACT ®DAB reagent 1 x 8 min. = ) . .
| - To learn more about Glysite Scout Glycan Screening Kit,
Counterstain Il_nlg,l;ﬂ'bae;"[oex}v/\;li;h7nygliz;lirn?ounterstain. I/{gg;laé)a;’gax}\xli_ltvh7n;glers;nc.:ounterstain. ‘— please V|S|t Vectorlabscom | | |
} To learn more about the applications of lectins and
Cmﬂﬂtip/ I\VA:cutgs\;on:n?gﬁgnfgﬁg;pl\eﬂnountmg Medium. I\V/I:cutg;v?on:n[z)‘ggg;gggyﬁountmg Medium. ] . 0 e ‘ e R %rw - P L glyCObIOIOgy In Cancer researCh1 please CheCk OUt The LeCtInS
Kidney NS EESSSSS——— Application and Resource Guide, or scan QR code.
Figure 1. Workflow of using antibody- versus lectin-based immunoassays. Figure 5. Stglnlng dlﬁgrence§ in renal tgbules. FFPE human normal kidney and.cl.ear cell
Purple colored text highlights where antibody- and lectin- integrated workflows renal cell carcinoma stained with cancer biomarkers (EGFR and AE1/AES, A), and biotinylated
start to differ. lectins (B-AAL and B-PHA-L, B). Slides were imaged at 20x.
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