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I. INTRODUCTION 
 

Transcriptomic analysis is based on RNA-seq data, which has many advantages compared to DNA-based methods 

such as metagenomics, since only living and active species are detected. Transcriptomics allows the detection of 

active microbial species in samples, and coupled with longitudinal studies shows the succession of active species 

during the spoilage of a sample. Our group has previously performed metatranscriptomic analysis of beef spoilage 

microbiome [1], but the active broiler spoilage microbiome has not yet been studied over time. The aim of this 

research was to investigate the succession of active bacterial species in the broiler over the course of time and to 

identify the most prominent species at different timepoints. 

 

II. MATERIALS AND METHODS 
 

RNA samples were isolated from modified atmosphere packaged broiler chicken stored in +4°C every other day 

from day 5 after packaging to day 15 after packaging, which was also 3 days after the best-by date. RNA was 

sequenced by the Institute of Biotechnology. Ribosomal RNA, both 16S and 18S, were removed using SortMeRNA 

[2] and host DNA by aligning to Gallus gallus genome GCA_016699485.1 using Bowtie2 [3]. FastQC [4] and MultiQC 

[5] were used to quality control the data.The processed RNA sequences were analysed with Kraken2 [6] and Bracken 

[7] for abundance of active bacterial species in the samples. Kraken2 database was built with the bacterial database 

and six species of interest added to the database: Dellaglioa algida (GCF_030127605.1), Dellaglioa carnosa 

(GCF_026948345.1), Lactococcus carnosus (GCF_006770265.1), Photobacterium carnosum (GCF_021236965.1), 

Vagococcus proximus (GCF_029143285.1) and Vagococcus fessus (GCF_003987565.1). The results were 

visualised with Krona [8] for easy identification of changes in the active spoilage microbiome. 

 

III. RESULTS AND DISCUSSION 
 

The percentage of RNA reads aligning to bacteria rose from less than a percent in the first samples to on average 

71 percent in the last samples. Lactic acid bacteria were the most abundant order of bacteria detected in the samples 

during the whole 15-day experiment. Most prevalent bacterial species during the longitudinal study were 

Carnobacterium divergens and maltaromaticum, Vagococcus proximus and Leuconostoc gelidum. 

Bacterial diversity was highest in the first samples, with the aforementioned species slowly growing more abundant 

in the samples until the best-by date. The percentage of active gram-negative bacteria decreased over time. V. 

proximus was not abundant in the early samples, becoming prevalent around the best-by date and peaking in the 

samples taken on day 15.     

 
Figure 1. Compositions of active spoilage bacteria in broilers samples obtained from Bracken and visualized with Krona. 

                          

    

        

    

        

      

    

        



 
IV. CONCLUSION 
 

In this experiment we performed the first longitudinal transcriptomic analysis of broiler spoilage microbiome. Few 

species were found to compose the majority of the broiler spoilage microbiome in +4°C. Lactic acid bacteria were 

the most prevalent spoilers, with gram-negative bacteria composing only a small part of the spoilage microbiome.  

We will continue this research with broiler in +6°C to investigate the effect of temperature on spoilage microbiome 

over time, as well as investigating the active metabolic pathways to find RNA markers associated with spoilage. 
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