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Biomarker detection: from total serum to tissue
specific N-glycan analysis

Davide Ret2P*, Alessio Gentile2?, Daniel Garcia de Otazo HernandezP, Lisa Ying 2, Veronica Monti2, Haidi
Jakovic, Philipp Gritscha, Arvand Haschemi¢, Eva Untersmayr®

& |nstitute of Applied Synthetic Chemistry, TU Wien, 1060 Vienna, Austria,
b Institute of Pathophysiology and Allergy Research, Medical University of Vienna, 1090 Vienna, Austria

¢ Department of Laboratory, Medicine Medical University of Vienna, 1090 Vienna, Austria

Lol 1
davide.ret@tuwien.ac.at a,tk\&\\
\A$

o—

”?“.z

por




TECHNISCHE
1 MEDICAL UNIVERSITY
m i RetTAT @ OF VIENNA

key components in most biological and pathological processes:
- antigen recognition
- inflammation
- cytotoxicity
-cancer
- viral and bacterial infections.
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M e types of glycosylation:

Sugar code: N-Glycan O-Glycan
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B @ N-Glycan analysis: Method
sample preparation
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B @ Sialic acid quantification Method
DMBA HPLC-FL detection
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Human total serum N-Glycans
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Serum N-glycan: Cancer, Systemic Lupus Erythematosus (SLE)
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Mouse total serum N-Glycans ®
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From: total serum

We observed limited, but disease-specific variations between

N-glycosylation of sera of patients with different pathologies.

to tissue specific / fraction specific
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N Mouse serum total and IgG fraction N-Glycans
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Human intestine tissue N-glycans
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CEFVINA Human saliva N-glycans
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B @ MALDI-MS spectra of milk of different species
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Conclusion

total serum N-glycan analysis

Species dependent -> helpful for understand difference between animals / or animals model

We observed limited, but disease-specific variations between

N-glycosylation of sera of patients with different pathologies. (peak intensity)

tissue specific / fraction specific
biopsies, body fluid, antibody fraction, cell tissue show a greater N-glycan

pattern diversity between different patients and patients with different pathologies

-> best candidate for biomarker
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Step 1: Modify
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Below: Temperature of reactions for subsequent substitution of
chlorine atoms of trichlorg triazine by different nucleophiles [2].

immobilization of proteins and purification of N-glycans. el ey Covarsion
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Substitution of chlorine atoms of trichloro triazine is possible
at different temperatures.

» Step 2: Immobilize |

Protein immobilization via cowvalent bond between the ammine

group of the protein and the modified cellulose. @
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By immobilizing the proteins, this method allows the
analysis and quantification of glycans in low amounts
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BACKGROUND

In the Chinese community Edible Bird's Nest (EBM) has long been celebrated because of its nutritious properties.

It contains @ high amount of sialic acid among its various bicactive companents. Sialic Acid is known for its

nutritious values and has been widely researched. lts immune enhancing, anti-cancer as well as skin whitening

properties are well acknowledged. For this reasons Sialic Acid is a promising functicnal ingredient in various
fields. [1]

Figure 1: Edible Birds Nest

Qur aims are the quantification of total sialic acid amount in Edible Bird's Mest through HPLC-FL and the analysis
of M-Glycosylation pattern with MALDI-ToF

N-GLYCOSYLATION PATTERN QUANTIFICATION OF D
Method:
1. Delipidation with Hexane and lsopropancl 1. Cleavage of sialic acid from glycoconjugate using concentrated
2. Madification with methylamine using 4-{4,6-dimethoxy-1,3, 5-triazin- CH:COOH
2-yll-4-methyl-morphclinium chloride (DMTMM) and methylamine 2. Derivatization of sialic acid with 4,5-Dimethyl-1,2-Phenylendiamin
hydrochloride (DMVBA) and formation of flucrescent quinoxaline derivatives
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Figure 2: Reaction scheme of Methylamidation of sialic acid
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3. MN-Glycan release by PNGase-F
4. Furification by HIUC solid phase extraction

Figure 5: Reaction scheme of sialic acid with DMBA,

3. Analysis with HFLC-FL
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Figure 2 MALDIToF/MS spectra of the methylamidated
Nglycan profile of EBM

Figure &: HPLC-Chromategrams of DMEA-tagged sialic acid.
In EBN no NeuSGe could be detected.

Table 1-The amount of MeuSAc in EBN compared to cow milk.

sample NeusAc 5D unit
Cow milk 0.349 0048 mg/mL
EBN 85.6 7.605 mE'g

One glass of cow milk
{300 mL)
One Leaf of EBN
(&g

104.7 g mg

5135 456 mg

Figure 4: Venn plat of principal N-glycans in EBN compared to Human
sarum. High amount af hybrid type glycans are found in E8N
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sialic acids and AGES precursors
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reproducible quantification of
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foods.
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{4 Comparative N-Glycosylation Analysis in Human Serum:

Insights into COVID-19, Long COVID, and ME/CFS
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Why N-Glycosylation?

Evaluation of N-glycosylation pattern iz gaining interest in immunology as it plays a crucial role in the structure and function of molecules relevant for the immune system. N-glycans can
maodulate the activity and specificity of antibodies, the complement system 2= well as pathogen-hast interactions influencing the ability of antigens recagnition and of eliciting an immune
respanze. Alterstions in N-glycan structures have implications in 2 large variety of diseases such az rheumatoid arthritis, cancers and viral infection. Thus, 2 comprehensive picture of the N-
giycosylation profile iz pivotal for better understanding of mechanisms 2sociated with poorly understood disorders such as post-viral fatigue.

Method A B
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ketone functional groups. They are commonly found in 209N [ra;.‘la-'ld . ! C_DGDE"' ng and form
neuraminic acids (MeuSAc & MeuSGc) as well as AGEs processed) contain it o ; } i Results
precursors  {Glyoxal & Methylglyoxal). These diketone * Examples: General diketone = EXamMpres .

biomalecules are of special interest due to their negative impact
on digestion in humans [1].
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tion concludes. This way all possible side reactions are inhibited.  conditions awert alk Findings :

+ Dur methad allows 3 rapid, accurate and cost-efective identification of N-ghycans in biofluids opening ua prs 3000 2800 e MizDe

Exemplary data:

Fig. 4: Measurement of sialic acids in human and mouse serum.

future developments in diagnostics. New biomarkers can be identified, since distinct N-glycosylation
pattern have been observed in many pathophysiclogicsl conditions. BARLES-TOR/RES apecin of maltyfamiciaiod Nghyane profiis of heman basliiryand g covid
« In patients’ sera mare than 10 weeks after COVID infection we observed significant changes in the N-
ghycome profile. High molecular weight glycans were reduced significantly in patients after COVID
infections heing associzted with elevated level: of non-siabylated ghycans. Thiz was in contrast to the
pattern detected in healthy controls indicating a persiztent change of the glycome an serum proteins after

virall infection. - -ihre wd under pathological conditions
« Even though the ME/CFS group € presented chronic fatigue symptoms similar to past covid fatigue and

had developed disease also after an infection (2), the N-glycosylation patterns were similar to those of the References

healthy contral group. This indicated that N-glycosylation pattem restore over time. 1) Ret D B al, Talanta, May 2022

2) Rohrhofer | Et al, Allergy 2023
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