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a b s t r a c t 

Here, we report the draft genome sequence and assembly 

of the Penicillium sp . strain E22, which was isolated from 

Antarctic soil of Deception Island, South Shetland Islands 

close to the Antarctic Peninsula. The genome was sequenced 

using a 2 # 250 bp paired-end method by Illumina MiSeq 

60 0 0. The genome assembly was performed using softwares 

implemented in the Kbase web service. The phylogenetic tree 

of strain E22 comparing its internal transcribed spacer (ITS) 

region with the other Penicillium showed high genetic simi- 

larity to Penicillium griseofulvum MN545450 and Penicillium 

camemberti MT530220. Draf genome of Penicillium sp. strain 

E22 comprises 33,653 coding sequences, with a high G + C 

content of 48.32% and a total size of 37,484,944 bp. This 
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draft genome assembly version has been deposited at Gen- 

Bank under accession JASJUN0 0 0 0 0 0 0 0 0. 

© 2024 Published by Elsevier Inc. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 
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A  
Specifications Table 

Subject Microbiology 

• Fungal Biology 

Specific subject area The genome sequence was processed in Illumina MiSeq 60 0 0 

De novo assembly: SPAdes Genome Assembler software 

(v3.15.3), Annotation: DRAM (Distilled and Refined 

Annotation of Metabolism) software (v0.1.2) as implemented 

in the Kbase web service. 

Data format Raw, Analyzed, Filtered and deposited 

Type of data Table, Figure 

Data collection Purification of genomic DNA from a pure culture of Penicillium 

sp . strain E22 isolated from Antarctic soil, The sequencing 

library was generated using the Nextera® XT DNA sample 

preparation kit for Illumina. Illumina MiSeq PE250 was used 

for whole genome sequencing. 

Data source location The strain E22 was isolated from the soil of Deception Island (S 62 ° 55′ 58.1′ ’ 
W 60 ° 35′ 26.8′ ’), Antarctica. 

Data accessibility Data are deposited at the NCBI GenBank 

https://www.ncbi.nlm.nih.gov/bioproject/PRJNA970415 

https://www.ncbi.nlm.nih.gov/sra/SRR24472943 

. Value of the Data 

• The availability of the draft genome assembly for Penicillium sp . strain E22 provides signifi-

cant benefits for microbial taxonomy and ecological studies, especially in terms of identifying

and mapping species distribution. 

• The information presented in this article has the potential to be beneficial for re-

searchers who are engaged in environmental microbiology, environmental biotechnology, ex-

tremophiles and genomics. 

• The genomic data of Penicillium sp. strain E22 contained in this report could be a valuable as-

set for scientists who wish to conduct comparative genomic analyses across different strains

and environment. 

. Background 

The genus Penicillium comprises the most extensively distributed fungi, which are present

niversally in both outdoor and indoor environments, including food, water, plants, and soils.

resently, there are 354 acknowledged species in this genus, and numerous among them have

he ability to generate a wide range of natural products and enzymes, including amylases, glu-

oamylase, cellulase, proteases, and xylanase [1–3] . 

.1. Data description 

The data presented here represents the genome sequencing, assembly, and annotation of the

ntarctic Penicillium strain E22, isolated from Deception Island soil. Illumina sequencing yielded

http://creativecommons.org/licenses/by/4.0/
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA970415
https://www.ncbi.nlm.nih.gov/sra/SRR24472943
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Table 1 

QUAST report and genome features for Penicillium sp. strain E22 assembly. 

Statistics without reference Penicillium sp . strain E22 

# contigs 2,704 

# contigs ( > = 0 bp) 2,705 

# contigs ( > = 10 0 0 bp) 1,846 

# contigs ( > = 10 0 0 0 bp) 769 

# contigs ( > = 10 0 0 0 0 bp) 70 

# contigs ( > = 10 0 0 0 0 0 bp) 0 

Largest contig 298,884 

Total length 37,484,944 

Total length ( > = 0 bp) 37,485,436 

Total length ( > = 10 0 0 bp) 36,903,868 

Total length ( > = 10 0 0 0 bp) 33,127,976 

Total length ( > = 10 0 0 0 0 bp) 9,345,970 

Total length ( > = 10 0 0 0 0 0 bp) 0 

N50 53,495 

N75 24,743 

L50 203 

L75 460 

GC (%) 48.32 

Mismatches 

# N’s 2597 

# N’s per 100 kbp 6.93 

Genome features 

Total coding sequences 33,653 

tRNA genes 198 

rRNA genes 50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

874.33 million paired-end reads. The N50 contig length was 53.9 Kb with an average coverage

of 24 × . The resulting draft genome was 37,484,944 bp in size with a G + C content of 48.32

%. Gene prediction analysis using the kb_DRAM web-based app in KBase (v.0.1.2) [4] , resulted in

33,653 protein coding genes ( Table 1 ). 

Based on the comparison of the internal transcribed spacer (ITS) region of the 18S–5.8S–26S

nuclear ribosomal of the isolate to other strains, it was found that it had the closest genetic simi-

larity to Penicillium griseofulvum MN545450 and Penicillium camemberti MT530220 , with a 99.15%

identity with both species ( Fig. 1 ). Functional gene annotation of the draft genome predicted

about 3253 genes using KEGG. The carbohydrate-active enzyme analysis showed that Penicillium

sp. strain E22 was dominated by AA1, AA3, GH13, GT2, GH16, GH43 and GH5. Different types

of secondary metabolite clusters that may be involved in the formation of secondary metabo-

lites were found: T1PKS, NRPS, NRPS-like, fungal-RiPP-like, NI-siderophore, betalactone, indole,

terpene and and several hybrids (NRPS,T1PK S; NRPS,indole; NRPS-like,T1PK S; NRPS,fungal-RiPP-

like; NRP-metallophore-NRPS and T1PKS,indole,NRPS-like,terpene). This whole genome project 

has been deposited at NCBI GenBank under accession number for Bioproject, Biosample and

SRA as PRJNA970415, SAMN35003752 and SRR24472943, respectively. The assembly version de-

scribed in this paper is version JASJUN0 0 0 0 0 0 0 0 0. 

3. Experimental Design, Materials and Methods 

3.1. Genome DNA extraction and sequencing 

Penicillium sp . strain E22 was isolated from Deception Island (62 ° 55′ 58.1′ ’S 60 ° 35′ 26.8′ ’W),

Antarctica. Strain E22 was routinely cultivated in Yeast Malt Extract Agar medium at 28 °C for 3

days. TRIzolTM (InvitrogenTM , USA) was used for genomic DNA extraction. The genomic library

of strain E22 was generated using Nextera® XT DNA sample preparation kit according to the
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Fig. 1. Phylogenetic tree of ITS region sequences inferred by maximum-likelihood method. Numbers above branches 

indicate 10 0 0 bootstrap replicates values and 44 sequences of Penicillium species used are presented with GenBank 

accession numbers followed by the name of strains. 
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anufacturer’s instructions. The whole genome sequencing was then performed by using an

llumina MiSeq PE250 at the Biotechnology Research Institute, Universiti Malaysia Sabah. 

.2. Species identification 

The DNA fragment was amplified using universal primer set ITS1 (forward primer) 5-

CCGTAGGTGAACCTGCGG-3 and ITS4 (reverse primer) 5-TCCTCCGCTTATTGATATGC-3. The PCR

roduct was sequenced using bi-directional sequencing. The sequence was analyzed by BLAST

nd then compared to the NCBI database. The phylogenetic tree was constructed using the

aximum-likelihood phylogenetic tree based on ITS rRNA gene sequences (879 base pair align-

ent positions including gaps; Substitution model: HKY85; Gamma shape parameter: 0.467;

ransition/transversion ratio: 3.761; Number of categories: 4 and Proportion of invariant: 0.740)

howing the relationship between strain E22 and the 43 most closely related reference species.

he alignment, substitution model and construction of the phylogenetic tree were performed

sing the online Phylogeny.fr tool [4] . 
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3.3. Reads pre-processing, genome assembly, quality assessment, and annotation 

The raw reads were pre-processed using the Trimmomatic (v1.2.14) tool to trim low-quality

bases and short reads (minimum length = 36), then assembled using SPAdes Genome Assembler

software (v3.15.3), Quast Report (QUality ASsessment Tool, v4.4) and the Annotation performed

with DRAM (Distilled and Refined Annotation of Metabolism) software (v0.1.2). All software used

was implemented in the Kbase web service [5] . 

Limitations 

‘Not applicable’. 
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