
Supplemental Table 1 : Selected studies that identified potential PTM biomarkers.

Year Disease Sample Methodology Findings Reference

1999
Thrombosis and 
Hemostasis

Human platelets Flow cytometry 
The phosphorylation levels of VASP-P may be used as 
marker of P2Y12 receptor inhibition during antiplatelet 
treatment.

1

2005
Type 2 diabetes, 
microangiopathy

Red blood cells  LC-ESI-MS
Increased levels of glutathionylated hemoglobin  in 
diabetic subjects with microangiopathy

2

2006 Pancreatic cancer Serum Lectin affinity enrichment
Downregulation of Sialylated plasma protease C1 inhibitor 
and downregulation N83 glycosylation of α1-antitrypsin in 
cancer serum.

3

2010 Diabetes Whole blood
High performance liquid 
chromatography 

Glycated hemoglobin may be used as a marker for 
diagnostic tests in diabetes.

4

2011 Breast cancer Serum MALDI-FTICR-MS of native glycans Increased levels of high-mannose-type structures 5

2012 Ovarian cancer Serum
MALDI-TOF-MS of permethylated 
glycans

Increased levels of tri- and tetra-branched sialylated and 
fucosylated N-glycans, decreased levels of glycans 
containing a bisecting GlcNAc

6

2014
Liver disease,  
kidney disease, 
diabetes mellitus

Plasma ESI-TOF-MS of purified HSA  Increased Cys-34-cysteinylation of HSA 7

2015 Colorectal Cancer Colon tissues
Carbon-LC-ESI-MS/MS of membrane 
protein glycans

Increased levels of high mannose, hybrid and 
paucimannosidic type N-glycans, decreased levels of 
complex N-glycans

8

2015
Alzheimer’s 
disease

Postmortem 
frontal cortex 
tissue

Phosphopeptide enrichment by 
IMAC, LC-MS/MS

253 significantly altered phosphopeptides,  21% of which 
from tau

9

2016
Alzheimer’s 
disease

Cerebrospinal 
fluid

Phosphopeptide enrichment by 
IMAC and TiO2, TMT quantification 31 different phosphorylation sites on tau 10

2017 Gastric cancer Serum
MALDI-TOF-MS of ethyl esterified  
glycans

Increased levels of hybrid N-glycans and multi-branched 
type (tri-, tetra-antennnary glycans), decreased levels total 
bisecting type N-glycans , monoantennary N-glycans, 
galactose and total fucose

11

2018 Ovarian cancer Serum MRM of glycopeptides
Increased glycosylation of alpha-1-antitrypsin, alpha-1-
acid glycoprotein and haptoglobin, decreased 
glycosylation of alpha-2-macroglobulin and transferrin

12
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