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Peptide Mass Fingerprinting (PMF) is a powerful 
protein identification method that can rapidly identify 
a protein. The unknown protein is enzymatic 
digested into smaller peptides (1),(2),(3) whose masses 
can be accurately measured with a mass 
spectrometer and the masses are in silico compared 
to either a database containing known protein 
sequences or even the genome.
Proteins can be identified quickly and easily with 
mass spectrometer. Therefore PMF is used very 
widely for proteomics researchers.
However, there are not many fragments from 
enzymatic digest of low molecular weight proteins, 

so it is very difficult to identify these proteins by 
PMF. And low abundance proteins result in limited 
numbers of fragments, then it is hard that they are 
not identified by PMF. Furthermore, post-
translational modified proteins generally result in 
matches to the native, unmodified proteins.In these 
case, we try MS/MS ion search as the next move to 
make. 
This application note introduces that protein 
identification by MS/MS ion search using an LC-
MALDI system which combines a nano-LC system 
(Prominence nano-AccuSpot-AXIMA® Performance).

By spotting the nano-LC-separated and purified 
peptides in each of the sample plate positions, ion 
suppression in the MALDI is reduced, and peptide 
MS/MS ion search is conducted automatically and 
with high sensitivity. Combined use of the μFocus 
MALDI target plate which concentrates sample 
provides even greater sensitivity, allowing high-
score identification of proteins that are difficult to 

identify by PMF. The sample was prepared 300 μg 
of protein from HeLa cells, and was then separated 
using two-dimensional electrophoresis. After 
staining with SYPRO® Ruby, several spots were cut 
off, and PMF was conducted. Samples could not be 
identified, then were followed to ion MS/MS ion 
search using the LC-MALDI system, and all 4 
samples were identified.

- Identification of Proteins by LC-MALDI System -

Fig.1 Identification of Proteins by LC-MALDI System
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NOTES:
✽This Application News has been produced and edited using information that was available when the 

data was acquired for each article. This Application News is subject to revision without prior notice.

PMF is an effective technique for quickly identifying 
proteins, but is limited when quantities of the protein 
are minute, when molecular weights are low, and 
when post translational modification occurs. Using this 
LC-MALDI system to conduct MS/MS ion search via 

automated analysis enables highly reliable 
identification even of proteins that are difficult to 
identify. This can be a powerful tool in the field of 
proteome analysis. 

Fig.2 LC-MALDI System

Prominence nano AccuSpot AXIMA® Performance

Table 1  Analytical Conditions

• Electrophoresis

• HPLC

• AccuSpot

• Sample plate for MALDI TOF-MS
• MALDI TOF-MS

1st IEF

2nd SDS-PAGE

Dyeing
Detection

Column
Mobile Phase

Flow Rate
Column Temperature
Injection Volume
Detection
Trapping Column
Matrix
Matrix Solvent
Matrix Flow Rate
Spotting Interval

CoolPhoreStar® Two Dimensional Electrophoresis System (Anatech Corp.)
: Immobiline DryStrip pH 4-7,  length 18 cm
: Constant voltage  500V - 3500 V, 9 stepwise, 18 hours
: Gel concentration 12.5 %, size 18 cm × 18 cm
: Constant current 30 mA, 4 hours
: SYPRO® Ruby Protein Gel Stain Ex 280, 450 nm/Em 610 nm (Invitrogen)
: FluoroPhoreStar3000® (Anatech Corp) Ex 470 nm/Em 580 nm

Prominence nano
: MonoCap® for Fast-flow (0.1 mmI.D. × 150 mm) 
: A; 0.1 % Trifluoro acetic acid, 5 % Acetonitrile, B; 0.1 % Trifluoro acetic acid, 90 % Acetonitrile
  0 %B (0 min)→45 %B (30 min)
: 1 μL/min
: Room temperature
: 90 μL
: 220 nm
: L-Column Micro (0.3 mmI.D. × 5 mm ;  ODS, 5 μm) 
: 0.5 mg/mL α-Cyano-4-hydroxycinnamic Acid (CHCA)
: Acetone : Ethanol = 1 : 2
: 1 μL/min
: 18 sec
: μ Focus MALDI plate
: AXIMA® Performance
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