
N-glycosylation analysis of homogenized oral 
squamous cell carcinoma soft tissue samples  

Klaudia Horompoly1, Kinga Hogyor1, Eniko Gebri2, Adrienne Szabo3, Gabor Jarvas1, Zuzana Demianova4, Andras Guttman1,5, 6
1Translational Glycomics Group, University of Pannonia, Hungary; 2Department of Dentoalveolar Surgery and Dental Outpatient Care, University of Debrecen, 
Hungary; 3Department of Oral and Maxillofacial Surgery, University of Debrecen, Hungary; 4PreOmics GmbH, Planegg/Martinsried, Germany; 5Horváth Csaba 

Memorial Laboratory of Bioseparation Sciences, University of Debrecen, Hungary; 6Soul National University, South Korea

Created with BioRender Poster Builder

INTRODUCTION

The number of malignant diseases proliferates, 
and more than 500,000 new oral cancer cases 
are diagnosed worldwide annually. In addition, 
the mortality rates of oral cancers have 
increased six-fold in the last 50 years. Besides 
the most commonly known risk factors of 
alcohol consumption, tobacco, poor oral 
hygiene, and HPV infection, long-term 
immunosuppressant therapies can also 
increase the risk of secondary malignancies. N-
glycosylation modifications of proteins have a 
pivotal role in tumorigenesis and metastasis 
formation. 

The aim of this study was to develop a new 
method capable to identify new 
glycobiomarkers to assist in early diagnosis, 
predict more exact prognosis and help to 
suggest efficient therapeutic alternatives for 
oral cancers.

METHODS

Oral mucosal soft tissue samples were 
collected by using incisional biopsy from 
healthy and oral squamous cell carcinoma 
male patients from similar age-group (DE RKEB/
IKEB: 6152-2022).

The collected tissues were cut into 2 mg bits 
and placed into the wells BeatBox Tissue kit 
96x. The tissue samples were homogenized 
using the BeatBox (PreOmics, Germany) in 100 
μL of RIPA lysis buffer for 10 mins at 
STANDARD setting. 

The obtained tissue homogenates (80 μL) were 
first trypsinized then PNGase F was added for 
N-glycan removal. Then released carbohydrates 
were labelled with APTS dye before analysis.

Exoglycosidase array-based glycan sequencing 
reactions were performed overnight at 37 °C 
and all reaction products were analyzed by CE-
LIF (Beckman, US).
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RESULTS

Oral mucosal soft tissue samples were analyzed from 
an age matched control male and a male patient with 
oral squamous cell carcinoma (OSCC) as illustrated.

The tissue samples were first homogenized in a 
BeatBox system followed by N-glycan removal, 
fluorophore labeling of the released oligosaccharides 
and capillary electrophoresis analysis using laser 
induced fluorescent detection. 

Figure 1 shows the CE-LIF analysis data of the collected and 
processed samples (Traces B-D) in comparison to the 
maltooligosaccharide ladder (Trace A). 

Trace B represents the N-glycan profile of the age matched healthy 
control male subject. Traces C and D show the N-glycan profiles of 
the oral mucosal soft tissue samples of the age matched male 
cancer patient, collected both from the healthy (C) and malignant (D) 
sides, revealing some subtle differences depicted by the blue arrows 
between the traces. 

The red arrows between Traces C and D show the differences 
among the N-glycan profiles of the oral mucosal soft tissue samples 
of the healthy control and the healthy side of the cancer patient. 

Figure 1 CE-LIF analysis of the N-glycome of the healthy 
and oralsquamous cell carcinoma male patient samples

Figure 2 Carbohydrate sequencing of the malignant tissue N-
glycans

The malignant tissue sample collected from the cancer patient 
was also subject to exoglycosidase array mediated 
carbohydrate sequencing (Figure 2).

Trace A represents the global N-glycan profile of the untreated 
sample as a reference. As the arrows show, some major peaks 
appeared in the 9-11 GU value range after the sialidase 
treatment (Trace B), suggesting the presence of sialylated 
carbohydrates in the glycan pool. 

After sialidase + galactosidase digestion, these two peaks 
consolidated in the 6-8 GU range (Trace C) and further shifted 
after the addition of hexosaminidase to the exoglycosidase 
array to the two peaks in the 5-6 GU value range (Trace D). 
These peaks depicted by the arrows in trace D probably 
represent the core-afucosylated (~GU5) and core-fucosylated 
(~GU 5.75) paucimannose structures, based on their GU values.

CONCLUSIONS

The total N-glycan profiles were obtained by analyzing the samples collected from the malignant and 
healthy sides of oral squamous cell carcinoma patients and the healthy control volunteer revealed 
differences at various levels.

The improved tissue homogenization, combined with high-resolution CE-LIF-based analysis of the 
released N-glycans reported in this poster presents an efficient and sensitive workflow for 
glycobiomarker-based molecular diagnostics of oral malignant lesions.


