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Methods
Work Flow

Chicken light and dark meat samples were obtained from a local supermarket. 
The sample preparation and characterization work flow is illustrated in Fig. 1. 

Introduction
Biomarker discovery is challenged by the need to distinguish subtle differences 
in components contained within complex samples. To date, most proteomic 
studies of muscle have been performed on human or rodent samples. However, 
chicken contains muscles distinguishable by eye, i.d. light and dark meat, which 
are expected to contain differences at the protein and protein isoform level. 
Presented here is a comparative study of light and dark meat as a model 
system for muscle proteomics. Our LC-MALDI analytical platform with high 
resolution TOF instrumentation (R>40,000) coupled with mass accuracy of <2 
ppm across the peptides mass range allows for potential biomarkers to be 
determined at the MS level of analysis. The protein IDs are confirmed by 
MS/MS.

Results

Fig. 6 MS/MS spectrum of m/z 1476

Protein Characterization

PMF Search Conditions

Fig. 1 Work flow chart
Fig. 2 High performance 
mass spectrometer

Peptide Characterization

Protein concentration: UV 
absorbance at 280 nm was calibrated 
using BSA standards. Based on the 
calibration function, the concentrations 
of chicken light and dark meat were 
estimated to be 1.13 mg/mL and 0.62 
mg/mL respectively.

Protein digestion efficiency: SDS-
PAGE separation of the whole proteins 
before and after trypsin digestion 
suggests the digestion is efficient and 
consistent as shown in Fig. 3.

Fig. 3 SDS-PAGE gel of 
digested and whole chicken 
protein samples. Lanes are 
numbered from left to right. 
Lane 1-3 dark meat after 
digestion, 4-5 dark meat, 6-8 
white meat after digestion, 9-
10 white meat

A peak list consisting of masses and intensities was submitted 
to our own internal PMF program, [2] which iteratively identifies 
proteins starting from the most abundant.  It calculates 
theoretical intensities from tryptic peptides and decreases 
protein scores for peptides that are not found. The database 
consists of ~14,000 sequences and was compiled from 
UniProt Swiss-Prot and TrEMBL for birds.

Mass Spectrometry

All spectra were acquired on the high performance MALDI-TOF 
spectrometers built in our company. [1] (Fig. 2). The mass bin was 
set at 1 ns; average of 1000 laser shots; laser frequency 1 kHz; 
scan speed 1 mm/s; mass range 100-2700 Da; operation gas 
pressure 2×10-8 Torr.
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Table 2 MS/MS results indicate 
selected myosin isoform differences

Conclusion
• MS followed by PMF can quickly identify potential biomarkers

• MALDI-TOF MS/MS instrument helps confirm PMF ID

•  LC separation increases MS/MS IDs but has little effect on PMF IDs

•  Chicken light and dark meat differ by MYH isoforms

LC MALDI MS: MALDI MS analysis was performed on peptide mixture separated on 
LC with long gradient. Fig. 4 shows the TIC of 3-hour separation of chicken dark 
meat peptides. Fig. 5 gives an example of the MS spectrum showing high resolution 
of the instrument. PMF results are summarized in Table 1.

14.8 m 
flight 
path

Fig. 5 High resolution MS spectrum 
of 1476 fraction (R>40,000)

Fig. 4 3-hour LC chromatogram for chicken 
dark meat peptides 
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• One dominant MYH in light meat, 
several alternative MYH in dark 
meat; PMF occasionally selects 
different MYHs as the best fit

• 2 MYL isoforms detected

• Green proteins associate with 
actin. Yellow proteins are general 
metabolic enzymes in light meat

• Heterogeneity of MYH in dark meat 
may suppress some proteins.

MS/MS: LC fractions having different peptide masses in MS scan were 
automatically picked  for MS/MS analysis using the software developed by 
our company. Fig. 6 shows an example of one MS/MS spectrum. Peptide 
masses that differ in light and dark meat were sequenced and tabulated in 
Table 2, which confirms the results from PMF. 

Table 1 ID of myosin isoforms by PMF and MS/MS in 
3 LC runs each. Number of peptides matched is listed 
with the protein rank in parentheses. Proteins specific 
to light or dark meat are color coded. Myosin heavy 
chain isoforms (MYH) are in pale blue.


