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Abstract
[bookmark: _Hlk149417455][bookmark: _Hlk154761592][bookmark: OLE_LINK1]Bacillus cereus GUCC3 is a plant growth promoting (PGP) bacterial strain endophytically isolated from healthy passion fruit leaves collected in Nanning, Guangxi Province, China. It demonstrated 69.53% in vitro inhibition against Nigrospora sphaerica strain WYR007, causal agent of passion fruit leaf blight. Therefore, B. cereus GUCC3 has been considered as a promising biostimulant on passion fruit growth and health. To investigate its PGP and antagonistic mechanisms, we conducted genome sequencing of B. cereus GUCC3 using a hybrid approach that combined Illumina Hiseq 6000 and Oxford Nanopore Technologies platforms. The annotated sequence size of the B. cereus GUCC3 is approximately 5.839 Mb, with a GC content of 35.0% and an N50 length of 5.839 Mb. Furthermore, the result of antiSMASH revealed that B. cereus GUCC3 encodes 20 gene clusters involved in secondary metabolite synthesis, facilitate exploration into the composition of its antibacterial bioactive compounds. The availability of this genome will facilitate the exploration of beneficial mechanisms between B. cereus GUCC3 and host plant, as well as provide basis for developing it as a biostimulant in future.
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[bookmark: _Hlk156696650][bookmark: OLE_LINK11][bookmark: OLE_LINK4][bookmark: OLE_LINK7][bookmark: OLE_LINK5][bookmark: OLE_LINK16]Passion fruit (Passiflora edulis Sims), a perennial evergreen vine belonging to the Passifloraceae family, is widely cultivated in tropical and subtropical regions due to its significant ornamental, nutritional, and medicinal values (Xia et al. 2020). However, its yield, as well as quality, is constrained by diseases and nutrient deficiencies, such as leaf blight caused by Nigrospora sphaerica (Wang et al. 2021) and challenges arising from diminished soil fertility and abiotic stresses (Qi et al. 2023). These factors pose a serious threat to the passion fruit industry, greatly hindering its development. Nevertheless, studies targeted on the sustainable management strategies, such as potential biological control agents and plant growth promotion bacteria (PGPR) resources particular for passion fruit, remains limited to date.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK14][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK24][bookmark: OLE_LINK6]Biostimulants, encompass a diverse array of substances, and microorganisms that are employed to augment plant growth by amplifying crop yield, enhancing quality attributes, and fortifying resistance against both biotic and abiotic stressors in an eco-friendly manner (Kumari et al. 2023). Among them, Bacillus spp, such as B. cereus, is employed frequently as a potent biostimulant that serves as an efficacious antagonist and growth promoter on plants (Wang et al. 2023). Notably, in comparison to rhizobacteria, endophytic bacteria exhibit superior antagonistic and growth-promoting capabilities (Chen et al. 2016; Afzal et al. 2019). Therefore, the exploitation of endophytic bacteria as multi-functional biostimulants, has great potential to contribute sustainable management for passion fruit. 
In our previous work, endophytic B. cereus GUCC3 strain was isolated from healthy passion fruit (Wang et al. 2023). Briefly, leaf samples were surface sterilized with 75% v/v ethanol and 4% w/v (NaClO) sodium hypochlorite solution. The suspension obtained after homogenizing with sterile pestle and mortar plant tissue was uniformly coated on Nutrient Agar medium for 5 days. Single colonies were picked up, purified for three generations, and finally subjected to identification. Based on a dual-culture assay, B. cereus GUCC3 demonstrated effective antagonism against N. sphaerica strain WYR007, destructive phytopathogen causing leaf blight on passion fruit. Additionally, biomass composition of passion fruit, including plant height, stem width, leaf length, leaf surface area, fresh and dry weights, was significantly enhanced by foliar spraying with spore suspension of B. cereus GUCC3 under greenhouse conditions (Wang et al. 2023). Obviously, the completion of genome-wide sequencing of B. cereus GUCC3 is a prerequisite for elucidating the mechanisms of its antagonistic and plant-promoting abilities. 
[bookmark: _Hlk174575161][bookmark: OLE_LINK8]To further understand the underlying mechanisms for antagonisms and PGP, we conducted a genome-wide sequencing analysis of B. cereus GUCC3. Genomic DNA of the strain was subsequently extracted utilizing the sodium-Tris-EDTA (STE) method, adhering to the manufacturer’s protocol. The harvested DNA was detected by agarose gel electrophoresis and quantified using the Qubit® 2.0 Fluorometer. Whole genome sequencing was performed using a combination of the Illumina Hiseq 6000 platform and Oxford Nanopore Technologies (ONT). The NEBNext® Ultra DNA Library Prep Kit (NEB, Ipswich, USA) for Illumina sequencing was utilized for a comprehensive library preparation, which involved essential steps including end repair, A-tail addition, sequencing adapter addition, purification, PCR amplification, and other standard procedures (Mazuet et al. 2017). The low-quality reads were filtered out using SMRT Link v8.0 (Bottacini et al. 2021) and the filtered reads were assembled using Canu v2.0 (Koren et al. 2017) to generate a contig without gaps. Assembly completeness was evaluated with BUSCO v5.4.7 (Simão et al. 2015), and statistics were assessed using QUAST v5.2.0 (Gurevich et al. 2013). Overall, the total length of the B. cereus GUCC3 genome was 5.8 Mb (5,839,438 bp), with an N50 contig length of 5.26 Mb (5,267,048 bp), an L50 of 1, and GC content of 35%. Assembly of the core genome resulted in 5 contigs with a sequencing depth of 72.0X and an assessed completeness of 99.11% (Table 1). A total of 5,554 protein-coding genes were predicted to be encoded using the MAKER v3.01.01 (Holt and Yandell, 2011) pipeline and GeneMarkS v4.17 (Besemer et al. 2001). Comparative analysis of the newly sequenced genomes with publicly available genomes revealed similar genomic features and gene content in closely related species (Fig. 1).
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK17][bookmark: OLE_LINK22][bookmark: OLE_LINK12]Furthermore, genome mining analysis using antiSMASH v6.0 revealed that B. cereus GUCC3 harbors 20 secondary metabolite biosynthetic gene clusters (BGCs), with the lassopeptide, NRPS, T1PKS, and RiPP-like making up the largest portion. These BGCs are noticeably connected to the biosynthesis of lassopeptides, peptides and non-protein bioactives, and complex polycyclic aromatic hydrocarbons, such as siderophores, eucalyptol, bacillaene, and auxin. These substances are acknowledged for their pronounced antifungal efficiency and plant growth-promoting abilities, highlighting the biostimulation potential of B. cereus GUCC3 (Aznar and Dellagi, 2015; Kashyap et al. 2021, 2022; Maan et al. 2022). Hence, the B. cereus GUCC3 genome reveals an unexpected potential to produce secondary metabolites, with more than 7.8% of the genome devoted to synthesizing antifungal agents and growth stimulants that could effectively enhance plant growth.
[bookmark: _Hlk149412487][bookmark: _Hlk174577492]In this study, we obtained the complete genome of B. cereus GUCC3 via the Illumina and Oxford Nanopore Technologies sequencing systems, providing a valuable resource for subsequent research in the field of bacterial comparative genomics, particularly for beneficial Bacillus spp. The availability of the genome of B. cereus GUCC3 aid in revealing beneficial mechanisms between GUCC3 strain and host plants, including its symbiosis with the hosts, metabolic pathways of secondary metabolites, and its abilities to adapt to different conditions. Furthermore, the genomic information would establish a foundation for the exploration of bioactive secondary metabolites from B. cereus GUCC3, as well as could support new insights into the potential to develop the strain/secondary metabolites as novel biostimulant resources.
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Table 1 Genomic statistics of Bacillus cereus strain GUCC3.

Figure 1 Comparative analysis between the sequenced genome of B. cereus strain GUCC3 and representative genomes of closely related species available. Bold text shows the B. cereus genome-wide sequence information for strain GUCC3. A phylogenomic tree displaying the relationships in evolution between the genomes comprising 21 separated Bacillus species is shown on the left. Support levels for the Roary method are displayed by values beside the nodes. Bubble plot illustrates assembly fragmentation, genome size, contig N50, GC content, completeness, total genes, protein-coding ones, and host plant. Bubble sizes have been scaled to each panel and are not comparable across panels.
