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[Abstract] Objective To analyze the genomic evolution characteristics of pathogenicity islands (PAIs) in Deng
strain of enteropathogenic Escherichia coli (E. coli. EPEC Deng). Methods EPEC Deng was isolated from infant
stool specimen, serotypes were identified and antimicrobial susceptibility testing was performed; whole-genome se-
quencing was performed by Illumina 2000 system, the locations of prophages(PPs) in the chromosome were detected
using PHAST software, collinearity analysis was performed by MUMmer software, phylogenetic trees of homolo-
gous gene were constructed in order to understand the evolutional rule of homology gene. PAls prediction was per-
formed using PAI_ finder software, the homologous evolutionary rule of PAls core region(LLEE) and core genes
were clarified, genetic polymorphism was analyzed. Results The serotype of EPEC Deng strain was O119.:H6, the
strain was resistant to ciprofloxacin, levofloxacin, and ampicillin, but sensitive to other antimicrobial agents. The
complete circular chromosome contained 5 025 482 bp with a GC content of 50. 52 %, and the plasmid contained

207 564 bp with a GC content of 49.50%. A total of 17 PPs in the chromosomal genome were discovered, phyloge-
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netic trees analysis suggested that EPEC Deng strain was highly homologous with O26: H11 and O111: H strains;

PATs and core genes were highly homologous with RDEC-1 and O26: H413/89-1 strains; genetic diversity analysis

showed that the intimin (eae) and its receptor zir had high polymorphism, with the pi (x) value=>0. 10, the genes

in type III secretion system was relatively stable. Conclusion The study clarified the genomic evolution characteris-

tics of EPEC Deng genome and it’s PAls. and is helpful for understanding genetic characteristics of native EPEC.

[Key words | enteropathogenic Escherichia coli; high-throughput sequencing; complete genome sequence; patho-

genicity island; core gene; homology
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Table 2 General genome features of EPEC Deng strain and other sequenced E. coli strains

T bk GeneBank & /N (bp) G+CHRD CDSs CDS % (%) tRNAs(t) Unique X1}

0119 Deng* 5 025 482 50.52 5124 87.27 80 -

536 NC_008253 4938 920 50. 58 4619 87.75 81 19. 62
55989 NC_011748 5154 862 50. 66 4759 87. 02 94 13.28
APEC 01 NC_008563 5 082 025 50. 55 4 430 87.03 93 19. 83
CFT073 NC_004431 5231 428 50. 48 5 369 90. 26 89 21. 84
E24377A NC_009801 4979 619 50. 62 4749 86. 58 91 11.75
K-12 substr. MG1655 NC_000913 4 639 675 50. 79 4320 88. 15 89 9.34
0103 : H2 str. 12009 NC_013353 5 449 314 50. 66 5054 85.33 98 12.23
O111 : H str. 11128 NC_013364 5371 077 50. 61 4972 84,27 107 11.87
0127 : H6 str. E2348/69 NC_011601 4965 553 50. 57 4552 85.55 92 17.78
0157 : H7 EDL933 NC_002655 5 528 445 50. 387 5 298 87. 41 98 16.56
0157 : H7 str. Sakai NC_002695 5 498 450 50. 54 5 230 86. 29 105 16. 43
026 : H11 str. 11368 NC_013361 5 697 240 50. 68 5364 84. 86 101 13.10
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Figure 3 MUMmer collinearity analysis map of EPEC Deng sequence and 12 other sequenced E. coli strains
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Table 4 SNP annotation results

B lia] X 5 A48 A/ ToSLRAE A LR [l SR AL T AL
536 8 989 599 2 309 26 244 55 369 93 510
55989 4159 378 692 10 769 20 992 36 990
APEC 01 9 330 586 2 303 27 001 56 589 95 809
CFT073 8 430 605 1812 27 439 57 634 95 920
E24377A 4 040 405 861 10 021 19 832 35 159
K-12 substr. MG1655 5 834 434 864 13 127 27 501 47 760
0103 : H2 str. 12009 4767 388 900 10 542 20 102 36 699
O111 © H str. 11128 5 005 425 872 9 826 18 622 34 750
0127 : H6 str. E2348/69 10 335 558 2 338 26 812 56 099 96 142
0157 : H7 EDL933 6 721 660 1 756 20 718 40 445 70 300
0157 : H7 str. Sakai 7 960 570 1255 20 122 40 900 70 807
026 + H11 str. 11368 5184 408 924 10 584 20 153 37 253

3 Wit

EPEC Wyt RIfRE & & A 8 A/E it
LEE, 7£ EPEC #5i#ikk 0127 : H6 E2348/69 t, H
LEE B2 H R CIE R . A8 77 81435 624 bp,
T A 41 AR RS AHE CORE) , AT g g i A/E
A% BT 6 20 1) 42 &6 & . LEE 0] #% 43 & LEEL,
LEE2.LEE3.LEE4 1 LEE5, H v, LEE5 % T eae
K Tir" ,LEE PATs J& B o] LA E 2 B AN [R] 25 1
AKFALRE I 72— & TTSS B3RS I eae B3R
00, PATs 3RS AT LS 80T0 80W 1 K % %
AR EPECHY

AHE TR b Gk A DI A B R A (£
O EFN KN R 5 025 482 bp(GC FH:H 50.52%)
R /N 207 564 bp(GC & &M 49.50%) 5
Wt 5 E2348/69 X EL . R BUA 17. 78 Y0 1 T BR 4 5
PEF 5 (L3 203X Se K S R 7 9 2 80 PPs 46 A
J7 41 (integrative elements) DL K 5 ki 45 % /7 41 . 7E
IV 4 PR 500y v sk B0 B blast 3 B, 3
32 17 4> PPs. PPs & KW % A 14 b 2219 0 18
L f & mE IR . A4 Stxl M TTSS %2
PRS2 RV X 8 PPs 43 SO Y (0 7R 55 R 41 19 AS TR 47
B HAS R B K 35 A 1R #5417 19 PPs A7 I AS [
JF S 9 oAl B RE A (HUR X e B e T & LR
o 35 A5 TR 5 0 K OF- AR S 1 1 SR gh g

BT I PU A =l B e TR A = I )
D REARARL Y 5L R T B 2 48 R fRL A 5% AR R 3k R 0k
FE Rl e (] —AH Z R YR A0 TR Pk o 3 AIF S [ 95 A T
WM RZE EZBT WM, &I EPEC Deng #5026 : H11,
O111 = H [AJE M &5 . 38 EPEC Deng ¥R fiE S

AR TR R A A AR AL I 58 A8 5 B 5 i — 2P B Ay B AN
[F) 248 AL % K 1 5 A T PATs %00 DX B 8 A A% 0 B
B A [l s S 2 A% O KR S i 0 3k 3 5 O15: H
RDEC-1/1 026 H413/89-1 #k H. %% &5 6] I . 45 &
BT AR R FE b R, i FER 250
ALK, tir BB S eae HIZARNY BT H B
BREGEGN TR 58 AJE BT . escliescV,
eseN fl escF 5@ M AL 3 AR 11 £ S - & A1)
Gy ZMES AT B R H 4 A TTSS & 1 ¥ 5K
B8l (r<<0. 1), #& /8 EPEC Deng ¥k fy TTSS 43¢
W ARG NTE X E Rk #E A A/
E #5105 32406 T R 0E 1 4R 1 3R A

ST 38 A v A S R, 25 A S T A
SIMTERAE 43 BT EPEC Deng & 11 42 5 P 41 4 0 (K
S5 H M L PATs A% 0 IXOI80R A% 0 36 (X /9 725 5
T TR IL AL OC R, Sy & T A b X 20 85 1Y)
EPEC T8 #RE2 4L T 3k B 24 F 4
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