
  

 

Analyzing plant tissues for the presence of transgenic traits using LC/MS 

Transgenic plants are used in numerous applications and comprise a significant portion of the 
commercial growing market today.  In order to meet current safety guidelines, it is necessary to 
characterize modifications from parent to transformed crops at both the DNA and protein levels.  
Furthermore most crops now contain multiple traits. 
 
While current methods such as ligand binding assays (LBAs) have proven both efficacious and cost 

effective for single trait analysis at the protein level, costs increase linearly with each additional trait 

needing to be measured.  In contrast, mass spectrometry (MS) based analyses are capable of analyzing 

multiple traits simultaneously at little or no additional cost.  Because of this, as more and more 

transgenic plant lines include multiple traits, it is advantageous to be able to characterize the addition of 

multiple proteins to a transgenic plant line using a single MS method1. However, the development and 

deployment of mass spectrometry based methods are often complicated by the digestion times and 

peptide degradation associated with the use of traditional trypsin digestion methods.  

Here we show that using Flash Digest it easy to rapidly develop a method for monitoring multiple 
peptides in the same analysis, in a method which could similarly be used to analyze multiple proteins 
from a single transgenic plant sample as seen in Lowry et al1. 
 
Materials and Methods 
Materials – SmartStax corn was generously given to us by Dow AgroSciences. Flash Digest kits are 
manufactured by Perfinity Biosciences (West Lafayette, IN). All other chemicals used were ACS grade or 
higher. 
 
Digestion – Approximately 5 grams of corn was milled in a Hamilton Beach Fresh Grind Coffee Grinder 
(Southern Pines, NC).  From the milled corn, 50 μg was added to each of three wells of Flash Digest.  150 
μL of Flash Digest Buffer was added to each of the samples and they were incubated for 90 minutes at 
70 °C and 1300 rpm on an Eppendorf ThermoMixer C (Hauppage, NY).  Afterwards, the samples were 
centrifuged at 16000 × g for 1 minute and 100uL of supernatant decanted. This supernatant was diluted 
with 100uL 50mM TBS, 0.1% octylglucoside, centrifuged at 16000 × g for 1 minute and the supernatant 
decanted for analysis. 
 
Analysis – Samples were injected onto a Dionex Ultimate 3000 Liquid Chromatography (LC) system 
equipped with a Halo C18 RP column (2.1x100mm, 2.7μm). Elution was performed using a gradient 
which consisted of Mobile Phase A – 98% water, 2% acetonitrile, 0.1% formic acid – and Mobile Phase B 
– 10% water, 90% acetonitrile, 0.1% formic acid. The gradient went from 2 to 50% Mobile Phase B over 
10 minutes.  Peptides were eluted into a Thermo Velos Ion Trap MS and were detected using an SRM 
based method.  The peptides monitored were YQYWQR and VLTAGTGQALGLIR1. 
 
 
 
 



 

 
 

Figure 1 Chromatograms of three peptides from a Bt resistance protein of Smartstax corn. 
 
Results and Discussion 
Upon analysis, both peptides were easily detected by LC/MS as seen in Figure 1.  The high signal to noise 
ratio indicates that both peptides are readily separable via LC and MS detection.  The brief but separate 
retention times allows for individual detection windows and a short detection method run time, leaving 
room for the addition of further peptides in a more highly multiplexed sample. 
 
Conclusion 
Rapid digestion, elimination of the pretreatments steps and specificity throughout the reaction enables 

rapid method development and a high degree of multiplexing. This workflow and these results 

demonstrate that Flash Digest is an effective method for the analysis of traits in transgenic plants.  
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In publishing this application note Perfinity Biosciences has not and does not encourage the violation of the aforementioned patent.  Please 

contact the patent holder for permission to perform multiplexed analysis of proteins from transgenic plant tissues if necessary. 

 


