
HOW TO ANALYZE

PROTEIN 
POST-TRANSLATIONAL 

MODIFICATIONS

TYPE OF POST-TRANSLATIONAL MODIFICATIONS

Protein post-transla�onal modifica�on (PTM) refers to 
covalently binding chemical moie�es to the amino acid 
side chains of proteins. More than 400 types of PTMs 
are known, and almost all proteins can undergo PTMs. 

Meanwhile, the same protein can achieve mul�ple PTMs 
simultaneously. 

What We Can Do01 Advantages02

Phosphoryla�on Analysis

Glycosyla�on Analysis

Methyla�on Analysis

Acetyla�on Analysis

Ubiqui�na�on Analysis

Nitrosyla�on Analysis

Di-Sulfide Bond Localiza�on

SUMOyla�on Analysis

Q Exac�veTM MS/MS, with the 
highest resolu�on.

Wide and full coverage range: at 
least 3 enzymes will be used to 
ensure wide and  full coverage.

Professional data analysis: 
constantly upgraded bioinfor-
ma�cs analysis systems.

The physicochemical proper�es of the protein will significantly change when it 
undergoes PTM, altering protein conforma�on and thus directly changing the 
binding ability and protein func�ons. Although protein expression levels may 
remain the same, protein func�ons are significantly changed if the state of 
post-transla�onal modifica�on is altered. 
The effects of PTM on protein func�ons are diverse, which are manifested in the 
following three aspects: (1) Mul�ple func�ons may be given when one type of 
post-transla�onal modifica�on is made to a protein; (2) Different protein func-
�ons may be revealed when the same type of post-transla�onal modifica�on is 
made to one protein but at different amino side chains; (3) Different post-transla-
�onal modifica�ons may be applied to one protein and lead to changes in protein 
func�ons and biological processes of different complexi�es. 
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Hydroxyla�on

Deamida�on

Eliminyla�on

Proteolysis

Ubiquityla�on

UBL-protein 
Conjuga�on 
(e.g. SUMO)

Phosphoryla�on

Acetyla�on

Methyla�on

AMPyla�on

ADP-Ribosyla�on

Glycosyla�on

Prenyla�on

Target 
Protein

 Addi�on of Complex M

olec
ule

s

   Addi�on of Polypep�des

    Cleavage

  Amino Acid Modifica�on

 A
dd

i�
on

 o
f C

he
m

ica
l G

roups

With the bo�om-up strategy, a protein is 
typically digested with enzyme (i.e., tryp-
sin) into pep�des in gel or in solu�on. 
These pep�des can be detected using the 
mass spectrometer, and modifica�on can 
be mapped in recovered pep�des. 

Advantage Limita�ons

Higher sensi�vity 
than the 
top-down 
method The connec�on between 

modifica�ons on dispa-
rate por�ons of a protein 
can be lost

Enhanced overall com-
plexity of the sample
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Bottom-up Strategy

POST-TRANSLATIONAL MODIFICATION ANALYSIS STRATEGIES

The en�re protein is analyzed directly in the 
mass spectrum without the need for diges-
�on, thus revealing the complete iden�fica-
�on of all modifica�ons. 
It can simultaneously detect all exis�ng modi-
fica�ons, including PTMs (e.g., phosphoryla-
�on, proteolysis and acetyla�on) and 
sequence variants (e.g., mutants, alterna�vely 
spliced isoforms and amino acid polymor-
phisms) in a single spectrum without prior 
knowledge.
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PTM ANALYSIS IN CREATIVE PROTEOMICS
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