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Complete genome analysis of food-derived Enterococcus faecalis
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Objective To analyze the molecular characteristics of whole genome and the molecular evolution of di-
verse-source Enterococcus faecalis.  Methods Diverse-source E. faecalis strains were collected,and whole-genome se-
quencing was performed using solexa sequencing technology. The comparative genomics approach was used to analyze ge-
netic characteristics,drug-resistance genes and virulence genes in E. faecalis genomes. Furthermore, pan-genome and
core genome analysis was performed and the phylogenetic tree was constructed. Results The whole-genome of six dif-
ferent-source E. faecalis ranged from 2,450,754 to 2,731,452 bp in length,of which contained 2,669 to 3,085 genes.
These genomes had an average GC content of 38.0%. It was found that E. faecalis had an open pan-genome, while the
core genome was stable. The genomes of strain from different sources contained 3~14 drug resistance genes and 8 ~ 17
virulence genes,respectively. The phylogenetic tree analysis based on core genes showed that the molecular evolution of
E. faecalis from different sources was evenly distributed,overlapping,and no obvious trend were observed. Conclusion

E. faecalis has an open pan-genome,and its core genes are stable and evolutionarily evenly distributed. These results

will provide the foundation for understanding molecular genetic evolution of E. faecalis.
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Table 1 Information of E. faecalis used in this study

VR g 5 53 B KR
Strain number Separate source
NIFDC-32222 BH R
NIFDC-32226 N/A
NIFDC-32217 i
NIFDC-32218 B
NIFDC-32479 e
NIFDC-32249 B R

ATCC19433 N/A
10244 Js 1R
MA1 S I

TX0031 Jsle <l (17

TX0043 J 2l 1713

TX0102 Js A 1R

MN16 R EE K AR
NY9 BE KA
MD6 IBE KA

T N/A RoR (5 BR M i ATCC19433 Sy 28 fis BR B B X T bk
Notes:N/A represents information of the unknown; Where in E.
faecalis type strain ATCC19433.
1.2 E&MHE LKA DNA EEIH & QIA-
GENE[E) 24 w) $2 4t 5 40 B 1% 7% 48 b A= BB 4
AbmO A BRA R AL 2 00 B4 P S B 55 55 2k i
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mina 23 A S AR IR 34 A [ 77 4 A Al
2 Hik
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RN FRIEE TR OE 37 CHFE 24 h, % DNA $2H

7R & U I A5 £ IR PR 4 K I 4 DNALJCE T-80 °C
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J%# Chttp://www. ncbi. nlm. nih. gov/GenBank/) .
KEGG 1 A % % (Kyoto Encyclopedia of Genes and
Genomes, https://www. kegg. jp/) UL M SEED # H
B A AT T RE S 2SRk IR RE, R T AR B AR SE IX
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HRG AR
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Table 2 Genomic characteristics ofE. faecalis from different sources

S G DX KN i by Fk [ i i X L £ S R RN e TR (] el X4k JE A (] R X H: R [ B X
b o (bp) GC & &) 0 (bp) K/ (bp) GCH®(Y) il HHR%)
L. . » Coding region GC content of Coding region/  Average Gene Intergenic GC content of Ratio of
Strain Gene i . . . . . . .
Number size coding region Genome length Length region size Intergentic Intergenic
(bp) %) Y% (bp) (bp) region region( %)
NIFDC-32222 2 860 2 580 087 38.00 86. 10 902 416 689 33. 20 13.90
NIFDC-32226 2 745 2 451 324 38. 20 86. 80 893 371 505 33.10 13. 20
NIFDC-32217 2 917 2639 793 37.90 85. 50 904 446 135 32.90 14.50
NIFDC-32218 2 892 2 637 756 37.90 85.50 912 449 124 33.00 14. 50
NIFDC-32479 2 669 2 450 754 38. 10 87.50 918 350 094 33. 20 12. 50
NIFDC-32249 3 085 2 731 452 38. 10 86. 40 885 429 298 33.70 13. 60
) EBGHREMESEEAMBOERBAS 3 EBEEROLEE AN T EE AN S EE S X
"y _ e Table 3 Functional classification of genes contained
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NG 55 3 PR AR (o) 6 28 1 BRIl 48 07 R (y = COG Function kit R RO
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Table 4 Analysis of drug resistance genes of 6 E. faecalis strains

1 BRB & A PO B R BB (R O — —_— ELEE NN
4 = j] E Antibacterial Resistance R BRI CO0)
= dru ) ;zne Number Resistance gene
Xd‘ 6 *%Zﬂé% }*% A H *EI!%: jj H ﬁ 2:1‘ g Xd‘ ﬁ*ﬁ . £ . of Strains  contained in the ratio
SEHRE] 20 FRF R RSN REE (1A I, Hoihde SRR Al duole [ .
. e I, . M B R ErmB .lsa 6 100. 0
M ER B NIFDC-32217, NIFDC-32218, NIFDC-32222 ., W vetl o tetM ' 66,7
NIFDC-32226 .NIFDC-32479 Fi1 NIFDC-32249 1R 5| R BacA 6 100.0
) SR 20 3o 17.17.15.8. 11, 11 4. & 5 MU EmeA 6 100.0
N N ~ R 2 A/E atAl,catA8 4 66.7
FEL A1 it 5 03 RV AR R e ) R R Z . 6 e
. e VanRG , VanXB , VanB ,
H&Zﬂﬂé i7] ﬁk ] pre H ':P f}j /3\ ﬁ efaA s hasC, Clpp ’ Tl ER VanHB, VanWB, Van- 5 83.3
gelE \EF1817 fl EF0954 % J1 3£ H (% 5., YB VanSB VanRB
5 EBIKEMHTFHUSH HRE Ll 1 o
B 6 BRAS AR R ) 2% i BR A 5 NCBI i 32 4 9
x5 oKREMEKBZSNERSIT
Table 5 Statistics of virulence genes of 6 strains ofE. faecalis
I L e SRR ZE Types of virulence genes
T R Number of i TS JENR e REEA REMARN R 50
Strain virulence Aggregation E4i C{ﬁtmll% It Surface Quorum sensing
genes substance  Capsule ytolysin exoenzyme protein system
. . P cyIR2,cylL-l,cylL-sscylM, gelE, bsh s i fsrA,  fsrB, fsrC,
NIFDC-32217 17 efad hasC o SiB eyl eyl EF1817 PP Erogs
< . ) cyIR2,cylL-1,cyll-s cylM, gelE, bsh ] fsrA,  fsrB, fsrC,
NIFDC-32218 17 efaA hasC evlBocylA eyl EF1817 clpP EF0954
NIFDC-32222 15 AcesefaA . psaA hasC zigz(;ﬁ’fyl‘[ﬂ" ceyIMe B EF1817 dpP  EF0951
NIFDC-32226 8 acesefaA  hasC/ éf}%ﬁ . bshspp EF0954 o
NIFDC-32479 11 ace vefaA / / gméw bshs pp 2?29’54 forBo o forC,
Ty / ) . ” gelE ,EF0818, i fsrA,  fsrB, fsrC,
NIFDC-32249 11 ace e faA hasC / EF1817 clpP EF0954
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PRz SR DA B A R A 5 R 18 A DG R, O 22 B %
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Fig. 2 Phylogenetic tree constructed by core-genome of

E. faecalis from different sources
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