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Updated Pipeline



UCLUST[2]  
Each cluster contains a single centroid sequence upon which the other sequences must have a certain sequence similarity to to 
be considered apart of the cluster [2]

The threshold limit can be thought of as the radius of the cluster

Identities are determined by global alignment 
Used a 97% identity cluster threshold: obtains larger average cluster sizes and relatively low amount of singletons: 1% 

Although 95% identity had larger average cluster sizes we wanted a higher degree of specificity in our results.

Identity Threshold Clusters Singletons Avg Cluster Size

99% 14,010 976 11

97% 11,720 459 14.2

95% 9,871 322 15.6



UCLUST: Cluster Frequencies 



eggNOG Mapper[1] 

Download eggNOG databases:

download_eggnog_data.py bact

Run eggNOG:

● DIAMOND vs. HMMER 
● “recommended for very large data sets such as metagenomes, as well as for 

annotating organisms with close relatives among the species covered by eggNOG”
● Because the eggNOG database covers close relatives of Listeria monocytogenes 

and due to the size of our analysis even after clustering we decided to utilize 
DIAMOND

emapper.py -i ../USEARCH/All_Centroid.fasta -m diamond  
--translate -d bact -o eggNog_annotations



eggNOG Results
● After mapping the 

results of eggNog 
we determined 
what genes were 
left unannotated by 
eggNOG
 

● We mapped these 
unannotated genes 
to the output of 
InterProScan.

● From this we were 
able to gain more 
coverage



PILER-CR Results

● Identifies CRISPR repeats which 
play a major role in bacteria’s 
antiviral defense system

● The results shown are from 
non-coding regions of genomes

● Only one genome had a CRISPR 
array in coding region of genome

● Command used-
./pilercr -in <input_file> -out <output_file>



CARD-RGI Results

● CARD is a rigorously curated 
collection of characterized, 
peer-reviewed ARG which is 
monthly updated

● The results shown are from 
coding regions of genomes

● No antibiotic resistance genes 
were present in the non-coding 
region

● Command used-
rgi -i <input_file> -o <output_file>



VFDB Results

● VFDB is an integrated and 
comprehensive online resource for 
virulence factors of bacterial 
pathogens (recently updated in 
2019)

● The results shown are from 
coding regions of genomes

● No virulence genes were present 
in the non-coding region

● Commands used-

makeblastdb -in <input_db> -parse_seqids -blastdb_version 5 -dbtype nucl -out <name_db>
blastn -db <name_db> -query <input_file> -out <output_file> -max_hsps 1 -max_target_seqs 1 -num_threads 4 -evalue 1e-5



SignalP 
SignalP 5.0 is a deep neural network-based method combined with conditional 
random field classification and optimized transfer learning for improved SP 
prediction. [4]

Characterizes between signaling peptides and lipoproteins

Outputs probability of predictions  and position of protein in the sequence



SignalP Results



HMMTOP Results
The HMMTOP 
transmembrane 
topology prediction 
server predicts 
transmembrane 
proteins, 
transmembrane 
helices, and their start 
and end positions in 
the sequence.



PlasmidSeeker
Command Line: perl plasmidseeker.pl -d ./db_w20 -i <input.fasta>  -b <closest species> -o <output>



Phaster
Required complete genome sequence to run online

IslandViewer
Required gene bank format file or embl format file to search in the database
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