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Fig.1 A framework for the construction of database of pathogenic bacteria in water environment (DPiWE)

(a) construction of DPiWE information collection; (b) system architecture in Web site
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Fig.2 Summary of pathogenic bacteria taxonomy and host information in DPiWE
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Fig.3 Web function for DPiWE

(a) web function of information release, user management, database retrieval, upload and storage and alignment for sequences; (b) visual report of match-

ing results
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Fig. 4 Performance of four software for sequence alignment matching the sequences in DPiWE

(a)-(b) runtime of the four software for full length (a), and V4 region (b) of 16S rRNA gene, the four-software using the same number of CPU threads in

multitasking mode; (¢)-(f) The performance of Usearch (c), Sortmerna (d), Qiime (e), and Blast (f) on the cross-validated sequence datasets for DPiWE.

The value of AUC [Area Under ROC (receiver operating characteristic) Curve] the closer to 1 means the better the accuracy in test results
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Fig. 5 Phylogenetic network of strain DS10-D19 in Photobacterium based on DPiWE
. strains in DPIWE; A. strain DS10-D19; * type Strains; o, p branch. split from strain DS10-D19; y branch. split from P. leiognathid;  branch. split

from P. angustum; the strain names or GenBank access numbers are in brackets
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Fig. 6 Composition and source-tracking of pathogens in intestine and culture environment of three mariculture animals
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DPIiWE: a curated database for pathogenic bacteria involved in
water environment
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HONG Man °, HOU Dandi '?, WU Yuhua®, ZHANG Demin "*’

(1. State Key Laboratory For Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products,
Ningbo University, Ningbo 315211, China,
2. Collaborative Innovation Center for Zhejiang Marine High-efficiency and Healthy Aquaculture,
School of Marine Sciences, Ningbo University, Ningbo 315211, China;
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Abstract: Pathogenic bacteria in the water environment are mainly monitored in the public health, food safety,
aquaculture and other industries due to their major threats to the health of humans and aquatic animals, and the
biosafety of aquatic products. However, pathogenic database involved in water environment pathogen is mainly
constructed according to independent disciplines, and scattered in the fields of clinical medicine and aquatic animal
diseases, which can no longer meet the high-throughput identification and biosafety evaluation of pathogenic bac-
teria involved in the water environment in the regional scale or ecological perspective. In this study, a database of
pathogenic bacteria involved in water environment (DPiWE) was constructed by collecting the taxonomic informa-
tion of pathogenic bacteria from humans, aquatic animals, mammals, plants, and cross-host comorbidities. A multi-
threaded schedulable communication model and a multi-task mode global sequence matching algorithm were
developed to construct DPiWE. The database collected 9 070 pathogenic bacteria strains, which belong to 14
phyla, 27 classes, 54 orders, 116 families, 221 genera and 1 097 species. The corresponding 16S rRNA gene
sequences, host information and infection types of these strains were also collected in DPiWE. This database was
deployed at a website (http://dayuz.com/) with the functions including web user management, pathogenic informa-
tion retrieval, sequence upload, storage and alignment, and visualization of annotation result. Two examples were
used to test the functions of DPiWE. The first example showed that, DPiWE can accurately construct a phylogen-
etic network of an unidentified bacterium (strain DS10—D19) isolated from cultural seawaters, according to its 16S
rRNA gene sequence, and identified it as Photobacterium leiognathid. The result of network also showed that the
network structure of strain DS10—D19 was similar to P. leiognathid and P. angustum. The second example showed
that the compositions of pathogens in the intestines of three mariculture animals were significantly different
through annotating the high-throughput sequencing data using DPiWE, and the rearing water in diseased groups
had potential risk of spreading the comorbid pathogenic bacteria of human and fish. The DPiWE and its support-
ing data analysis process can provide new ideas and data foundations for high-throughput detection of the biosafety
of water environment, protecting health of fishery ecology, and controlling diseases of aquatic animals, in the future.
Key words: pathogenic bacteria; 16S rRNA gene; multi-thread scheduling database; identify; annotation; water
environment
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