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a b s t r a c t 

The bacterium Paenibacillus elgii YSY-1.2 was recently isolated 

from soil collected from Yok Don National Park in Vietnam. 

Previous experiments showed this bacterium possesses high 

chitin-degrading activity, plant-growth promotion, and bio- 

control capacity. Here, we report the draft genome sequence 

of strain YSY-1.2 for further characterizations related to crop 

production. The genome sequencing was performed using the 

DNBSeq-G99 with the Illumina platform. The draft genome of 

P. elgii YSY-1.2 has 8,240,519 bp in length and comprises 135 

contigs. It has an N50 of 315,408 bp and a GC% of 52.8%. The 

genome contains 7498 protein-coding genes, 87 tRNA genes, 

and 1 rRNA gene. Among the protein-coding sequences, 6610 

were assigned by COG, while 3230 were assigned by KEGG. 

The genome possesses at least 61 genes involved in environ- 

mental adaptation and plant growth promotion. Additionally; 

there are 258 carbohydrate-active enzymes deduced from the 

genome; among them, at least 14 may contribute to the bio- 

control capacity. The chitin-degrading system of strain YSY- 

1.2 contains 16 chitinolytic enzymes, comprising 10 chiti- 

nases, 4 β- N -acetylhexosaminidases, and 2 auxiliary activ- 

ities. Furthermore, 32 gene clusters encoding antimicrobial 

metabolites were identified from the genome, with 17 show- 
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ing no sequence similarities to reported clusters. Data pro- 

vide an insight into the genomic information of strain YSY-1.2 

and could lead to valuable further explorations and applica- 

tions in crop production. This is the first report describing 

the genome sequence of P. elgii isolated from Vietnam. 

© 2024 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 

S

1

 

 

2

 

t  

n  

p  

m  

c  

g  

a  

u

pecifications Table 

Subject Microbiology: Applied Microbiology 

Specific subject area Molecular biology, Bioinformatics 

Data format Raw, Filtered, and Analyzed 

Type of data Figures, Tables 

Data collection The genomic DNA was extracted using the QIAamp DNA mini kit (Qiagen, 

Germany). The genomic library was prepared using the NEBNext dsDNA 

Fragmentase, NEBNext Ultra II DNA Library Prep Kit for Illumina (NEB, USA), 

and sequenced using DNBSeq-G99 (MGI) with the Illumina platform (2 ×150 

PE). The assembly was performed using Unicycler v0.4.8. The annotation was 

analyzed against DFAST, COG, and KEGG. CAZymes and biosynthesis gene 

clusters were identified by the dbCAN3 metaserver and antiSMASH v7.0, 

respectively. 

Data source location Institution: Institute of Biotechnology and Environment, Tay Nguyen University 

City/Province/Country: Buon Ma Thuot/Dak Lak/Vietnam 

Data accessibility 1. Raw sequences 

Repository name: Mendeley Data 

Data identification number: doi: 10.17632/8z9jjcwmk8.1 

Direct URL to data: https://data.mendeley.com/datasets/8z9jjcwmk8/1 

2. Genome sequence 

Repository name: DDBJ/GenBank/EMBL 

Data identification number: BTYA0 0 0 0 0 0 0 0 

Direct URL to data: https://www.ncbi.nlm.nih.gov/nuccore/BTYA0 0 0 0 0 0 0 0.1 

. Value of the Data 

• Data provide an insight into the genomic information of the chitinolytic P. elgii YSY-1.2. 

• Data elucidate capacities for chitin degradation, phytopathogenic biocontrol, and plant-

growth promotion of P. elgii YSY-1.2. 

• Data can be valuable for future explorations in crop production and related fields using gene

cloning and expression. 

. Background 

P. elgii YSY-1.2 was originally isolated from the soil sample collected from Yok Don Na-

ional Park in Vietnam. Our previous results showed that this bacterium possessed high chiti-

ase activity (3.09 U per mg proteins), high inhibiting activity (63.33%) against the growth of

hytopathogenic fungi, produced extracellular enzymes (protease, cellulase, amylase), phytohor-

ones (IAA, GA3, and Zeatin), and siderophores. Therefore, this bacterium has the potential for

hitin degradation, phytopathogenic biocontrol, and plant growth promotion [1] . However, the

enome sequence of strain YSY-1.2 has yet to be reported. This work aimed to sequence and an-

lyze the draft genome of strain YSY-1.2 for further characterizations related to crop production

sing gene expression. 

http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.17632/8z9jjcwmk8.1
https://data.mendeley.com/datasets/8z9jjcwmk8/1
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Fig. 1. Circular representation of the draft genome of Paenibacillus elgii YSY-1.2. 

Table 1 

General genomic features of Paenibacillus elgii YSY-1.2. 

Feature Value 

Genome size (bp) 8,240,519 

G + C content (%) 52.8 

No. of contigs 135 

The largest contig (bp) 620,115 

The shortest contig (bp) 174 

N50 315,408 

Coding sequences 7498 

Gene assigned to COG 6110 

Gene assigned to KEGG 3230 

rRNA 1 

tRNA 87 

CRISPR arrays 4 

 

 

 

 

 

 

 

 

 

 

3. Data Description 

Assembly showed that the genome ( Fig. 1 ) of strain YSY-1.2 has 8,240,519 bp in size and

a 52.8% G + C content. It was generated from 135 contigs, with the maximum contig size of

620,115 bp and the minimum contig size of 174 bp. The genome annotation using DFAST pre-

dicted 7498 protein-coding genes, 1 rRNA gene, 87 tRNA genes, and 4 CRISPR arrays. The genome

of strain YSY-1.2 shares a 95.65% ANI value with that of P. elgii AC13 (PYHP0 0 0 0 0 0 0 0.1), indi-

cating that it is a new member of the species P. elgii . The COG annotation showed that 6610

gene annotations were obtained, accounting for 81.49% of the total genes. In contrast, the KEGG

annotation revealed that 3230 genes were assigned, accounting for 43.1% of the total genes

( Table 1 and Fig. 2 ). The raw read sequence was submitted to Mendeley Data and is available

at https://data.mendeley.com/datasets/8z9jjcwmk8/1 . The genome sequence of P. elgii YSY-1.2 is

https://data.mendeley.com/datasets/8z9jjcwmk8/1


4 D.M. Tran, P.T. Pham and B.T. Vu et al. / Data in Brief 54 (2024) 110285 

Fig. 2. The COG and KEGG annotation of coding sequences of Paenibacillus elgii YSY-1.2. A, the COG annotation of coding 

sequences; B, the KEGG annotation of the sequences. 
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Table 2 

Putative genes involved in environmental adaptation and plant growth promotion of Paenibacillus elgii YSY-1.2. 

Role Product Locus tag 

Heavy metal resistance 

Cd2 + , Co2 + , Zn2 + Cation diffusion facilitator 

family transporter 

Elgi_28150 

As3 + , As5 + Arsenic transporter Elgi_46280, Elgi_56740 

Cr6 + Chromate transporter Elgi_18630, Elgi_18640, Elgi_48290 

Phosphate solubilization 4-hydroxy-3-methylbut-2-enyl 

diphosphate reductase 

Elgi_01780 

Zinc solubilization Zinc-dependent 

sulfurtransferase SufU 

Elgi_05320 

Zinc-transporting ATPase Elgi_22940 

Zinc uptake transcriptional 

repressor Zur 

Elgi_63460 

Potassium solubilization TrkA family potassium uptake 

protein 

Elgi_12430, Elgi_72370 

TrkH family potassium uptake 

protein 

Elgi_12440, Elgi_15740 

Indole-3-acetic acid production Tryptophan synthase subunit 

alpha 

Elgi_45180 

Threonine synthase Elgi_18460 

Anthranilate 

phosphoribosyltransferase 

Elgi_45140, Elgi_57810 

Anthranilate synthase 

component 1 

Elgi_45130 

Aminodeoxychorismate/anthranilate 

synthase component 2 

Elgi_68040 

Indole-3-glycerol phosphate 

synthase TrpC 

Elgi_45150 

Chorismate mutase Elgi_45120, Elgi_45100 

3-dehydroquinate synthase Elgi_45110 

Nitrate transport and reduction Nitrite reductase small subunit 

NirD 

Elgi_17080, Elgi_13790 

NADPH-nitrite reductase Elgi_13780, Elgi_17090 

Nitrate/nitrite transporter Elgi_17100 

Nitrate transporter NarK Elgi_46520 

ACC biosynthesis Acyl-CoA dehydrogenase FadE Elgi_23140 

Acyl-CoA dehydrogenase Elgi_47060, Elgi_54500, Elgi_67150 

Acyl-CoA dehydrogenase family 

protein 

Elgi_51250 

Acyl-CoA dehydrogenase AcdA Elgi_54520 

Iron uptake Iron ABC transporter permease Elgi_01060, Elgi_13560, Elgi_13570, 

Elgi_14480, Elgi_14540, Elgi_15350, 

Elgi_16730, Elgi_25990, Elgi_260 0 0, 

Elgi_27700, Elgi_29320, Elgi_29330, 

Elgi_33950, Elgi_46590, Elgi_47580, 

Elgi_51160, Elgi_54360, Elgi_73750 

Siderophore production Siderophore ABC transporter 

substrate-binding protein 

Elgi_12010, Elgi_16420, Elgi_26010, 

Elgi_29340, Elgi_53630, Elgi_63050, 

Elgi_74300 

 

 

 

 

 

 

available at the DDBJ/GenBank/EMBL database under accession number BTYA0 0 0 0 0 0 0 0 and can

be retrieved at https://www.ncbi.nlm.nih.gov/nuccore/BTYA0 0 0 0 0 0 0 0.1 . 

Table 2 shows that the genome of strain YSY-1.2 contains 61 genes involved in environmental

adaptation and plant growth promotion, including heavy metal resistance (6 genes), phosphate

solubilization (1 gene), zinc solubilization (3 genes), potassium solubilization (4 genes), indole-3-

acetic acid biosynthesis (10 genes), nitrate transport and reduction (6 genes), ACC biosynthesis

(6 genes), iron uptake (18 genes), and siderophore production (7 genes). It was reported that

https://www.ncbi.nlm.nih.gov/nuccore/BTYA00000000.1
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Table 3 

Carbohydrate-active enzymes of Paenibacillus elgii YSY-1.2. 

Class Family (No.) 

Glycoside hydrolases GH2 (4), GH3 (3), GH4 (4), GH5 (2), GH8 (2), GH9 (1), GH10 (1), GH13 (6), 

GH15 (4), GH16 (3), GH18 (9), GH19 (1), GH20 (2), GH23 (1), GH26 (3), GH29 

(4), GH30 (1), GH31 (2), GH32 (3), GH35 (1), GH38 (2), GH39 (1), GH43 (1), 

GH46 (1), GH57 (1), GH63 (1), GH65 (1), GH68 (2), GH73 (1), GH85 (2), GH87 

(1), GH88 (4), GH93 (1), GH94 (1), GH95 (3), GH105 (1), GH109 (1), GH115 (1), 

GH117 (1), GH123 (1), GH125 (1), GH129 (1), GH136 (2), GH151 (1), GH154 (1), 

GH171 (1), GH176 (1), GH177 (9), GH179 (20) 

Glycosyltransferase GT1 (6), GT2 (22), GT4 (16), GT5 (1), GT17 (1), GT26 (1), GT28 (5), GT35 (1), 

GT51 (4), GT101 (1) 

Polysaccharide lyases PL9 (2), PL12 (1), PL15 (1), PL17 (2), PL31 (2), PL35 (2), PL38 (1) 

Carbohydrate esterases CE1 (9), CE4 (24), CE9 (5), CE14 (5), CE17 (1) 

Auxiliary activities AA1 (2), AA3 (1), AA4 (1), AA6 (1), AA7 (1), AA10 (2) 

Carbohydrate-binding modules CBM9 (1), CBM12 (1), CBM13 (3), CBM32 (4), CBM35 (1), CBM54 (2), CBM96 

(3) 
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c  
ndole-3-acetic acid is a phytohormone that contributes to plant growth and development and

he remediation of contaminated soil [2] . Genes involved in heavy metal resistance, phosphate

olubilization, zinc solubilization, potassium solubilization, nitrate transport and reduction, ACC

iosynthesis, iron uptake, and siderophore production can contribute to the adaptation of bacte-

ia to its environment and its ability to promote plant growth [3] . Therefore, our findings high-

ighted the potential of strain YSY-1.2 as a plant-growth-promoting agent. Further characteriza-

ions of these genes and strain YSY-1.2 concerning crop production are very necessary. 

Carbohydrate-active enzymes (CAZymes) are crucial in the synthesis, degradation, and mod-

fication of carbohydrates and glycoconjugates [4] . In this work, 258 CAZymes were identified

rom the genome of strain YSY-1.2, including 122 glycoside hydrolases (GH), 58 glycosyltrans-

erases (GT), 11 polysaccharide lyases (PL), 44 carbohydrate esterases (CE), and 8 auxiliary activ-

ties (AA), and 15 carbohydrate-binding modules ( Table 3 ). Among these enzymes, 14 (3 GH16

lucanases, 9 GH18 chitinases, one GH19 chitinase, and one GH46 chitosanase) may possess ac-

ivities against phytopathogens, such as fungi and nematodes. 

Chitin-degrading enzymes play a crucial role in the hydrolysis of chitin polymers into small

ligosaccharides [5] . As shown in Fig. 3 , the genome of strain YSY-1.2 harbours 16 genes cod-

ng for chitinolytic enzymes, including 9 genes related to family 18 chitinases, one gene to

amily 19 chitinase, 2 genes to family 3 β- N -acetylhexosaminidases, 2 genes to family 20 β- N -

cetylhexosaminidases, and 2 genes to auxiliary activity family 10 proteins. Of those, 6 possess

ultiple functional domains other than the catalytic domain. For instance, each enzyme (PeChiA,

eLPMO10A, PeLPMO10B, PeChiF, and PeChiH) contains two fibronectin type III domain (FN3)

nd a carbohydrate-binding module family 12 (CBM12), and PeChiM contains a fibronectin type

II domain (FN3) and a carbohydrate-binding module family 5 (CBM5) in their primary struc-

ure. It is clear that chitin is a major component of the cell walls of fungi and the exoskeletons

f arthropods [5] ; therefore, further experiments are very necessary to express and characterize

he main chitinases of strain YSY-1.2 toward controlling phytopathogens. 

Antimicrobial metabolites produced by microorganisms are important for controlling phy-

opathogens [6] . In this report, 32 gene clusters responsible for antimicrobial metabolite biosyn-

hesis were identified from the P. elgii YSY-1.2 genome. Among them, 17 showed no identities

o the known clusters ( Table 4 ). This result indicated that P. elgii YSY-1.2 has the potential to

roduce novel antimicrobial metabolites. 

. Experimental Design, Materials and Methods 

A single colony of strain YSY-1.2 was inoculated into 5 mL of Luria–Bertani medium and in-

ubated at 30 °C overnight (16 h), with shaking (150 rpm). Bacterial cells were then collected
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Fig. 3. Chitin-degrading system of Paenibacillus elgii YSY-1.2. SP, signal peptide sequence; GH18, glycoside hydrolase fam- 

ily 18; GH20, glycoside hydrolase family 20; AA10, auxiliary activity family 10; GH19, glycoside hydrolase family 19; GH3, 

glycoside hydrolase family 3. CBM12, carbohydrate-binding module family 12; FN3, fibronectin type III domain; CBM5, 

carbohydrate-binding module family 5. MW, molecular weight; aa, amino acid; kDa, kilodaltons. 

 

 

 

 

 

 

 

 

 

 

 

 

 

using centrifugation (13,0 0 0 rpm, 4 °C, 10 min). The genomic DNA of strain YSY-1.2 was iso-

lated using the QIAamp DNA mini kit (Qiagen, Germany) per the manufacturer’s instructions.

The whole genome library was prepared using the NEBNext dsDNA Fragmentase, NEBNext Ultra

II DNA Library Prep Kit for Illumina (NEB, USA) under the manufacturer’s instructions. Finally,

prepared libraries were sequenced using DNBSeq-G99 (MGI) with the Illumina platform (2 ×150

PE) [ 1 , 7 ]. The raw reads were quality filtered by Fastp v0.23.1 [8] . The filtered reads were as-

sembled by Unicycler v0.4.8 [9] to generate the draft genome sequence. Genomic sequence an-

notation was performed using DFAST, the web-based annotation pipeline [10] . The average nu-

cleotide identity (ANI) value between the genome of strain YSY-1.2 and that of P. elgii AC13

(PYHP0 0 0 0 0 0 0 0.1) was calculated as described previously [11] . Functional annotation was ex-

amined using the eggNOG-mapper v2.0 [12] and the KEGG database [13] . Domain structures of

deduced proteins were analyzed by SMART v9.0 [14] and Pfam v35.0 [15] , respectively. CAZymes

were analyzed by the dbCAN3 metaserver [16] . Phylogeny of deduced chitinases was computed

by MEGA v6.0 [17] . Biosynthesis gene clusters were identified by antiSMASH v7.0 [18] . 
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Table 4 

Putative secondary metabolite gene clusters of Paenibacillus elgii YSY-1.2. 

Cluster Size (bp) Type Most similar known cluster Similarity (%) 

Cluster 1 97,604 NRPS/Lanthipeptide-class-i Penisin 100 

Cluster 2 46,957 NRPS – –

Cluster 3 73,623 Thioamide-NRP/HR-T2PKS – –

Cluster 4 20,522 Cyclic-lactone-autoinducer – –

Cluster 5 22,147 Opine-like-metallophore Bacillopaline 100 

Cluster 6 24,952 NRPS Octapeptin C4 64 

Cluster 7 20,558 Cyclic-lactone-autoinducer – –

Cluster 8 21,379 Cyclic-lactone-autoinducer – –

Cluster 9 21,911 Terpene – –

Cluster 10 22,071 Redox-cofactor Lankacidin C 13 

Cluster 11 83,200 NRPS/T1PKS Puwainaphycin A/ 

puwainaphycin B/ 

puwainaphycin C/ 

puwainaphycin D 

20 

Cluster 12 101,393 NRPS/transAT-PKS Paenilipoheptin 7 

Cluster 13 21,618 NRPS Fusaricidin B 87 

Cluster 14 48,586 NRPS – –

Cluster 15 58,038 NRPS/T1PKS Cystothiazole A 11 

Cluster 16 24,751 Phosphonate – –

Cluster 17 91,131 TransAT-PKS Macrobrevin 20 

Cluster 18 32,593 LAP – –

Cluster 19 22,274 NRPS – –

Cluster 20 97,761 NRPS/NRP-metallophore Bacillibactin 100 

Cluster 21 40,607 NRPS Laterocidine 5 

Cluster 22 23,070 NRPS-like – –

Cluster 23 23,025 NRPS Octapeptin C4 47 

Cluster 24 10,640 NRPS Paenilarvin A/paenilarvin 

B/paenilarvin C 

75 

Cluster 25 4735 NRPS – –

Cluster 26 4572 NRPS – –

Cluster 27 3265 NRPS – –

Cluster 28 3137 NRPS – –

Cluster 29 2536 NRPS – –

Cluster 30 2314 NRPS – –

Cluster 31 2074 NRPS Thermoactinoamide A 100 

Cluster 32 2071 NRPS Thermoactinoamide A 100 

L

E

 

f

D

 

p

 

(

imitations 

Not applicable. 

thics Statement 

The current work does not involve human subjects, animal experiments, or any data collected

rom social media platforms. 

ata Availability 

Whole genome sequence of Paenibacillus elgii YSY-1.2, a promising chitinase-producing,

lant- growth- promoting, and biocontrol agent (Original data) (Mendeley Data) 

Paenibacillus elgii strain YSY-1.2, whole genome shotgun sequencing project (Original data)

NCBI) 

https://data.mendeley.com/datasets/8z9jjcwmk8/1
https://www.ncbi.nlm.nih.gov/nuccore/BTYA00000000.1
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