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Hybrid assembly stats
Paenarthrobacter nicotinovorans 

ATCC 49919
Paenarthrobacter nicotinovorans 

nic-
# contigs 2 1

Size Chromosome: 4,316,184 bp
pAO1 megaplasmid: 165 141 bp 4,323,902 bp

GC % Chromosome: 63.2
pAO1 megaplasmid: 59.7 63.2

# CDS Chromosome: 3953
pAO1 megaplasmid: 145 3957 

# rRNA 6 6
# tRNA 54 52

5. Assembled genomes 

PN-III-P4-ID-PCE-2020-0656

A. gDNA extraction

Qiagen DNeasy UltraClean Microbial Kit    Qiagen MagAttract HMW DNA + size-selection 

B. Library preparation and sequencing

Oxford Nanopore Technologies 
MinION long-reads

Illumina NovaSeq 6000 PCR-Free 
paired-end short-reads (470 bp) 

C. Data analysis and de-novo hybrid genome assembly

Annotation: NCBI PGAP v.5.3

Assessment of genome assembly and summary statistics: CheckM v.1.0.9
16S BLASTN v.2.11.0 (Bacteria and Archaea): 98.2% identity with P. nicotinovorans strain DSM 420 

(GenBank NR_026194.1)

Assembly
Illumina filtered short reads ONT unfiltered long reads

Trimming, clipping and filtering
Illumina: fastp v.0.21.0; Q >30 -

Raw data quality check
Illumina: FastQC v.0.11.9

ONT: basecalling with super accuracy (Guppy 5.0.16) 
LongQC v.1.2.0c 

3. Sequencing and assembly

Promising scaffold for developing drugs for neurodegenerative disorders

2. Nicotine degradation in Paenarthrobacter nicotinovorans

DOI: 10.1038/s41598-018-34687-y

P. nicotinovorans ATCC 49919 

Nicotine-Blue (NB) metabolite
accumulating in the growth medium of 

P. nicotinovorans strain ATCC 49919  

P. nicotinovorans nic- cured 
derivative lacking the pAO1 
megaplasmid

...and reduces anxiety-like behaviour

6-hydroxy-L-nicotine is a promising scaffold for 
developing drugs for neurodegenerative 

disorders.

DOI: 10.3390/antiox10020212

A complete genome is not available

1. Nicotine: toxic to more than humans

GHS06 GHS09

This waste is simply discarded in the environment!

The tobacco industry produces 300 000 tonnes of 
non-recyclable nicotine-containing waste (18 g/per kg waste).

The waste is classified as: 

• Toxic Release Inventory

• “toxic and hazardous”
• (if nicotine content > 0.05% w/w)

HOW CAN NICOTINE-CONTAINING WASTE, SOIL AND WATER BE DECONTAMINATED?

WE CAN USE NICOTINE-DEGRADING MICROORGANISMS!

DOI: 10.1006/wmre.1997.0091, DOI: 10.1155/2013/125385

Circular maps of the genomes sequenced: (A) The P. nicotinovorans ATCC 49919 chromosome (left) and its megaplasmid, pAO1 (right); 
(B) the P. nicotinovorans nic- chromosome. The maps were generated using Circular Genome Viewer (CGView) v.1.14 DOI:10.1093/bioinformatics/bti054.

The assembled pAO1 megaplasmid has 
99.99% identity with the previously 

described sequence, which is 4 bp shorter. 
This is in good agreement with the 

observation from the original submitters of 
the pAO1 sequence that an irresolvable 

compression may increase the reported size 
of the plasmid by up to 5 bp.

99% of Illumina filtered reads:
ü Q score=30
ü average Phred score/read=37

87% of MinION read bases:
ü Q score=7
ü mean quality value (QV)/read score of=7

4. Technical Validation
A. Data quality check 

B. Positive controls
1st: the previously described sequence of the
pAO1 megaplasmid (GenBank AJ507836.1)

2nd: the sequence of P. nicotinovorans nic-
(genome should contain only one replisome
corresponding to the bacterial chromosome)

Improves memory…

v.0.4.9

http://cercetare.bio.uaic.ro/grupuri/bioactive/index.html


