N

Glycoproteome Changes In Breast Cancer: ldentification by Multi-lectin Affinity Chromatography

(M-LAC) combined with digital ProteomeChip™ (dPC™) and Mass Spectrometry
Zhi Zengl, Jim Dasch?, Oren Kagan<, Andrew Johnson?, Russell Garlick?, William S. Hancock?!,Marina Hincapie?

1 Department of Chemistry and Chemical Biology, Barnett Institute, Northeastern University 2 Protein Forest, Inc.

/

A Workflow . - s . .. .
Protein glycosylation represents one of the major post-translational Human Serum (Breast Cancer and Control) before (-) and after (+) fractionation by d PC™
modifications and can have significant effects on protein function. Moreover, _ v _ dPC Fractions _ Control _ Breast Cancer | |
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preparation protocol that partitions serum proteins based on glycan Ik 1 Ve S S S N Spectral (s of alpha-1B-dl (o Pigment epithelium-derived factor 7 8 6 4
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level and/or the carbohydrate structure of the glycoprotein(s). The method 0 lentimied in eac factions. Thrombospondin-1 36 30 0 0
iInvolves Immunodepletion of abundant proteins, selective glycoprotein _ ¢_ v : > ——Contra A shift towards the acidic region s insulin-like growth factor-binding protein 64 e 5 .
enrichment using M-LAC and fractionation by isoelectric focusing (IEF) IEF fractionation (d PC™) SDS-PAGE 5o =-eemcncer Observed for breast cancer. This s complex acid labile
using the digital ProteomeChip™ (dPC™). Peptide sequencing and protein  fractions, 8 plugs/fraction P consistent with the increased binding Apolipoprotein D 17 26 1 4
identification were accomplished by LC-MS/MS and data was analyzed using l v _ v _ _i 510 observed with the SNA lectin, suggesting Apolipoprotein M 3 1 0 0
the Mass Spec Results Analysis Tool™ (MSRAT™) bioinformatics software. In Gel Digestion  |«— Total protein Glycoprotein | Lectin Blot : that the amount of sialic acid changes in o
: ) J (Coomassie Blue, CB) detection (SNA) ] ] ] ] ] Kallistain 39 48 1 3
A comparison of cancer and control samples revealed that this approach J : TR meoTem 5007 STy s breast cancer. Apolipoprotein-L1 3 1 1 0
Increased the information content of the analysis; both in terms of identifying LC-MS/MS i Vieneaia e Elen et Coid . 5 1 0
changes In protein concentratiqn of circulqting glycoproteins, and detection of digital Proteome Chip™ 3. Selection of proteins for proteomic analysis based on e , , . .
dlff_erences m_glycoform proflles. We will also present _data that shows the @ ) differences observed from glyco-staining and lectin blot Cortcosteradbding alopufn 5 , ; ;
utility of this proteomic platform for deeper mining of the serum - . : detection. 99
glycoproteome and for the simultaneous profiling of glycosylation and Py N\ — .. ggﬁ?o?ogrg cl\:/loLnAt?ollgogrgI Cl\c/thtArng%ugd ' ' identifi ' '
glycoprotein abundance. In addition, we will discuss the identification of | —7 - | — Proteins (medlunll\!level) dentified by HP-M-LAC“enrlchme.ntz an,fj with (+) and
several potential glycoproteins that distinguish cancer from control samples e A A & . 1 without (-) d PC_ fractionation. We ob_sc_erved a de?ﬁer mining of the serum
and are candidates for future biomarker validation studies. Ny — Jlycoproteins Nt o 2 3 glycoproteome with the downstream addition of d PC™ to this workflow.
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amounts of each serum sample were combined to make one control and one & E S e glﬁcoprotein* and identify breast cancer-induced glycosylation changes.
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High abundant proteins (aloumin, IgG, IgM and IgA) were immunodepleted , _ Excise Bands - 16 B 16 “*The lectin blotting assay has been used as a tool to detect proteins with
Glycoproteins in the depleted serum were enriched using high performance 1) The levels of alpha 1-antitrypsin (band 17 on SDS-PAGE) was found to - - - L7 O potential glycosylation changes between breast cancer and control. Protein
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multi-lectin affinity column (HP-M-LAC), containing a mixture of 3 lectins . . o In Gel - bands which show differences In the staining intensity are excised from the
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The bound fraction was analyzed by SDS-PAGE:; total proteins were visualized o 0 & . W L o s antitrypsin® gel for further characterization by LC-MS/MS analysis. The sialic acid
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(periodic acid-Schiff reaction), or in blots by probing with biotinylated T 460 ~ 5.00 108 108 e | | are currently been evaluated.
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HP-M-LAC enriched glycoproteins, were further fractionated based on charge l I i Mo o 8  Proteins with the highest peptide hits in that band. with abundant protein depletion and glycoprotein enrichment. Our analysis
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