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Complex peptide extracts are troublesome for proper identification and quantification. Fragmentation 

of the parent ions via data dependent analysis (DDA) is crucial for confident identification. However, 

DDA results in poor quantification and undersampling. A good alternative is data independent analysis
 

(DIA). DIA assures that all parent ions are thoroughly quantified and fragmented by fast switching 

between low and high collision energy. With DIA the bottle neck is the identification of peptides. This 

problem is particularly pronounced in non-model crops such as apple. During long term storage of apple, 

internal browning can occur inducing unwanted losses. To correlate the proteome to tissue browning, a 

peptide-based approach is presented, by further adapting our workflow for DIA. 

To increase the identification rate of a label free DIA experiment, a DDA based database was 

constructed and linked to the DIA experiment. In a first phase, DIA and DDA entries were aligned based 

on their mass to charge ratio (m/z) and retention time (RT); in a second phase, masses of fragmentation 

ions were compared for each of the linked entries. For the storage experiment Braeburn apples were 

sampled at harvest and after two weeks, two months and four months of controlled atmosphere 

storage under brown inducing conditions (2.5% O2, 3.7% CO2, 4°C). The DIA experiment comprised 32 

samples, for each storage time inside and outside tissue of 4 apples was sampled separately.  

After quantitative analysis in Progenesis, 99032 entries were subjected to a multivariate statistical 

analysis. A partial least square analysis was performed using storage time, brown index and tissue 

position as y-variables. VIP scores were calculated resulting in a selection of the 5000 most interesting 

features. Of these features, only 422 peptides (or 8.5%) were identified via DIA.   

To increase the identification level a DDA database was built based on 9 subsequent DDA runs of a 

mixture of the samples used in the DIA. This included2 full scans, followed by 2 exclude runs and 5 

include runs. The DDA database contained 17674 peptide sequences, their mass to charge ratios, 

retention times, charges and masses of the corresponding fragment ions. A DDA and an DIA entry were 

considered as linked correctly when they were linked in the first phase within the preset m/z and RT 

window, and when at least 3 fragment masses were linked in the second phase of the process. This 

resulted in a false discovery rate of 1%. Following this workflow, 1366 extra peptides of the DIA 

experiment were identified, together with the previous identifications leading to an overall 



identification rate of 36%. Further results will be presented focusing on the observed differences in the 

apple proteome as a function of storage time, brown index and the position of the tissue samples. 

 

To the best of our knowledge, this is the first DIA study on a non-model crop linked to DDA data. 
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