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Figure 1. Statistical graph for clusters of orthologous groups of proteins. A: RNA processing and modification; B:
Chromatin structure and dynamics; C: Energy production and conversion; D: Cell cycle control, cell division,
chromosome partitioning; E: Amino acid transport and metabolism; F: Nucleotide transport and metabolism; G:
Carbohydrate transport and metabolism; H: Coenzyme transport and metabolism; I: Lipid transport and
metabolism; J: Translation, ribosomal structure and biogenesis; K: Transcription; L: Replication, recombination and
repair; M: Cell wall/membrane/envelope biogenesis; N: Cell motility; O: Posttranslational modification, protein
turnover, chaperones; P: Inorganic ion transport and metabolism; Q: Secondary metabolites biosynthesis, transport
and catabolism; R: General function prediction only; S: Function unknown; T: Signal transduction mechanisms; U:
Intracellular trafficking, secretion, and vesicular transport; V: Defense mechanisms; W: Extracellular structures; Y:
Nuclear structure; Z: Cytoskeleton.
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Figure 2. Schematic diagrams of genomic island MGIVvuTF3.
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Figure 3. Comparison diagram of genomic island sequence. Similar areas are shown in gray black and numbers
indicate similarity.
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Table 1. Comparison of the genes in MGIVvuTF3 and MGIVch0395

Genes Locus Coding for Similarity with genes in MGIVch0395/%
int 179-1438 Integrase 94
orfl 1444-2427 Fic family protein 95
cas3 3381-5993 Cas3 98
casSe 5996-7519 Cas8e 99
cse2 7533-8093 Cse2 99
cas6 8086-8733 Cas6 99
cas7 8917-9798 Cas7 98
cass 9802-10518 Cas5 95
casl 10521-11396 Casl 98
cas2 11422-11664 Cas2 99
orf2 14892-15578 Hypothetical protein 91
orf3 16423-15773 InovirusGp2 family protein 92
alpA 16797-16576 Transcription regulator 92
alpB 17030-16797 Transcription repressor 93
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Analysis of a CRISPR-Cas system and a genomic island,
MGIVvuTF3, in complete genome of Vibrio vulnificus TF3
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Abstract: [Objective] In order to dig interesting genetic regions and explore whether CRISPR-Cas systems exist,
the draft genome of Vibrio vulnificus TF3 was analyzed. [Methods] We isolated V. vulnificus strain TF3 from the
diseased shrimp Litopenaeus vannamei, and then obtained its genome sequence by Illumina Miseq sequencing. The
genomic annotation showed that there was a CRISPR-Cas system in V. vulnificus TF3, named CRISPR-Castgs.
After further analysis, we found that the CRISPR-Castg; located in a genomic island, named MGIVvuTF3. The
characteristics and sources of CRISPR-Castp; and MGIVvuTF3 were analyzed using bioinformatic methods.
[Results] We found the CRISPR-Castr; belonged to type I-E CRISPR-Cas system similar to that of Escherichia
coli. The CRISPR-Casrp; contained eight cas genes with the order, cas3-cas8e-cse2-cas6-cas7-cas5-casl-cas2.
CRISPR-Castr; had 50 repeats sequences separated by 49 spacer sequences. MGIVvuTF3 featured attlL/attR
sequences, and key genes participating in site-specific integration, excision, and transfer, and thus it manifested that
MGIVvuTF3 represents a genomic island. MGIVvuTF3 had highly similarity to a genomic island, MGIVch0395,
found in V. cholerae O395. However, the two genomic islands also had two distinct differences, namely, they had
completely different spacer sequences and each of them had several particular predicted genes. [Conclusion]
MGIVvuTF3 harboring CRISPR-Casrr; is most likely obtained through horizontal gene transfer, and therefore the
CRISPR-Castg; system may transfer horizontally by means of MGIVvuTF3.

Keywords: CRISPR, cas genes, genomic island, Vibrio vulnificus

(AL %: FKEET)

Supported by the National Natural Science Foundation of China (31370149) and by the Program of Fishery Problem Tackling
of Guangdong Province (20170228-9-3)

"Corresponding author. E-mail: luopengli@163.com

Received: 15 August 2017; Revised: 21 November 2017; Published online: 9 January 2018

http://journals.im.ac.cn/actamicro



