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ABSTRACT Shiga toxin-producing Escherichia coli (STEC) is an enteric foodborne
pathogen that can cause mild to severe illness. Here, we report the availability of
high-quality whole-genome sequences for 77 STEC strains generated using the PacBio
sequencing platform.

Shiga toxin-producing Escherichia coli (STEC) is a major foodborne pathogen respon-
sible for outbreaks and sporadic cases of diarrheal illness (1). Although the majority

of reported STEC infections in the United States are caused by E. coli O157:H7,
non-O157 serotypes have grown to be a public health concern both in the United
States and internationally, as they can cause severe illness comparable to that caused
by STEC O157 (2, 3). Non-O157 STEC has been linked to a range of clinical illnesses, from
asymptomatic shedding and mild diarrhea to hemorrhagic colitis and potentially fatal
hemolytic-uremic syndrome (HUS); more than 100 STEC serotypes have been linked
to such human disease (4). Many of these non-O157 serotypes do not have publicly
available PacBio-sequenced genomes.

Here, we report whole-genome sequences for 77 STEC strains representing 43
serotypes. The STEC cultures were grown overnight on blood agar plates at 37°C, and
genomic DNA was extracted according to the manufacturer’s protocol (ArchivePure; 5
Prime, Gaithersburg, MD). The DNA was sheared to 20 kb using needle shearing, and
the prepared libraries were further size selected using BluePippin (Sage Scientific,
Beverly, MA). The large SMRTbell libraries were generated using standard library
protocols of the Pacific Biosciences DNA template preparation kit (Pacific Biosciences,
Menlo Park, CA). Each strain was sequenced using one, two, or three single-molecule
real-time (SMRT) cells. The finished libraries were bound to proprietary P6 version 2
polymerase and sequenced on a PacBio RS II platform using C4 chemistry for 360-min
movies. The sequence reads were then filtered and assembled de novo using Falcon,
Canu, or the PacBio Hierarchical Genome Assembly Process version 3 (5–7). For 30
strains, whole-genome optical maps were generated using the Argus platform (OpGen,
Gaithersburg, MD), and the sequence order was verified using corresponding AflII and
NcoI whole-genome maps.

The detected serotypes, accession numbers, and assembly metrics for each genome
are listed in Table 1. The average G�C content for all 77 chromosomal sequences was
50.6%. The average coverage ranged from 39.5� to 230.8�, with an average coverage
of 109�. All but nine chromosomal sequences were circularized and found to have
overlapping ends. Of the nine genomes that could not be circularized due to collapsed
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TABLE 1 Accession numbers and assembly metrics of 77 STEC whole-genome sequences

Escherichia coli
strain IDa Serotype

Chromosomal GenBank
accession no.

No. of
contigs

Chromosome
size (bp)

Associated plasmid size(s) (bp)
(GenBank accession no.)

2015C-3163 O103:H2 CP027219 2 5,500,189 94,104 (CP027220)
2015C-3101 O111:H8 CP027221 3 5,313,278 48,390 (CP027222), 72,543c (CP027223)
2015C-3108 O111:H8 CP027307 3 5,364,442 63,664c (CP027308), 93,724 (CP027309)
2014C-4135 O113:H21 CP027310 2 4,949,048 133,438 (CP027311)
2013C-3181 O113:H21 CP027312 1 5,167,951 No plasmids
2014C-3550 O118:H16 CP027313 4 5,549,395 59,928 (CP027314), 88,840 (CP027315),

179,514 (CP027316)
2015C-3107 O121:H19 CP027317 2 5,388,260 81,954 (CP027318)
2014C-3084 O145:H28 CP027319 4 4,717,123 78,854c (CP027320), 84,276c (CP027321),

706,680 (CP027322)
2013C-3033 O146:H21 CP027323 2 5,426,201 127,667 (CP027324)
2013C-4830 O165:H25 CP027325 3 5,135,675 74,671 (CP027326), 93,170 (CP027327)
2014C-3741 O174:H8 CP027328 3 5,394,679c 128,345c (CP027329), 102,897c (CP027330)
2013C-3277 O26:H11 CP027331 4 5,438,694 20,839c (CP027332), 46,866c (CP027333),

181,066c (CP027334)
2014C-3716 O26:H11 CP027335 3 5,568,215c 144,060c (CP027336), 62,870c (CP027337)
2013C-3925 O5:H9 PVMF00000000 6 331,062,c 4,413,627,c

496,511c

77,933,c 170,283,c 99,102c

2014C-3051 O71:H11 CP027338 2 5,597,475 92,644 (CP027339)
2015C-3121 O91:H14 CP027340 2 5,366,577 104,198c (CP027341)
2014C-4587 OUND:H19 CP027342 2 5,040,163 131,410 (CP027343)
2014C-3946 O111:H8 CP027344 3 5,264,938 22,197c (CP027345), 18,123c (CP027346)
2013C-4361 O111:H8 CP027347 2 5,317,846 70,613c (CP027348)
2014C-3655 O121:H19 CP027351 2 5,442,537 97,117c (CP027350)
2012C-4606 O26:H11 CP027352 3 5,647,195 20,881c (CP027353), 57,720c (CP027354)
2013C-4390 O76:H19 CP027484 2 5,353,719 147,394 (CP027485)
2013C-4991 O80:H2 CP027355 4 5,367,251 71,714c (CP027356), 131,463c (CP027357),

110,001 (CP027358)
2014C-4639 O26:H11 CP027361 3 5,325,246 54,873c (CP027359), 329,873 (CP027360)
95-3192 O145:H28 CP027362 1 5,385,516 No plasmids
88-3001 O165:H25 CP027363 2 5,195,753 74,659 (CP027364)
89-3156 O174:H21 CP027366 2 5,065,883 125,561 (CP027367)
03-3375 O145:H25 PVMG00000000 4 5,199,239,c 40,965c 30,901,c 83,963c

2014C-3307 O178:H19 CP027368 3 4,965,987 109,641 (CP027369), 176,149c (CP027370)
2015C-3905 O181:H49 CP027371 2 4,901,620 175,427c (CP027372)
2014C-4638 O26:H11 PVMH00000000 4 261,681,c 2,112,842,c

3,317,231c

88,223c

05-3629 O8:H16 CP027373 3 4,904,151 91,648 (CP027374), 118,863c (CP027375)
2013C-4404 O91:H14 CP027376 4 5,009,822 70,152 (CP027377), 113,102c (CP027378),

104,889 (CP027379)
2013C-3250 O111:H8 CP027380 6 5,401,672 24,547c (CP027381), 36,491c (CP027382),

73,784c (CP027383), 27,224c

(CP027384), 118,259 (CP027385)
2014C-3057 O26:H11 CP027387 2 5,645,983 54,452c (CP027386)
2011C-4251 O45:H2 CP027388 2 5,440,026 68,062c (CP027389)
2015C-4944 O26:H11 CP027390 2 5,802,748 98,724 (CP027391)
97-3250 O26:H11 CP027599 3 5,942,969 120,604 (CP027600), 92,590c (CP027601)
2014C-3599 O121:H19 CP027435 2 5,400,138 83,611 (CP027436)
2012C-4221b O101:H6 CP027437 3 5,012,557 74,904 (CP027438), 107,188 (CP027439)
2012C-4502 O185:H28 CP027440 2 4,892,666 173,714 (CP027441)
2013C-3252 O69:H11 CP027442 3 5,636,732 95,157 (CP027443), 91,399 (CP027444)
2013C-3492b O172:H25 CP027445 2 5,196,105 74,269 (CP027446)
2014C-3075 O36:H42 CP027447 2 5,168,620 170,848 (CP027448)
2014C-3097b O181:H49 CP027449 3 5,077,228 34,867 (CP027450), 173,649 (CP027451)
2014C-3338b O183:H18 CP027452 2 4,799,014 159,611 (CP027453)
2014C-4423b O121:H19 CP027454 3 5,338,915 73,262 (CP027455), 79,682 (CP027456)
88-3493b O137:H41 CP027457 2 5,001,754 107,796 (CP027458)
90-3040b O172:H25 CP027459 2 5,253,712 74,247 (CP027460)
95-3322b O22:H5 CP027461 1 5,095,223 No plasmids
07-4299b O130:H11 CP027462 2 4,847,172 125,059c (CP027463)
2013C-4248 O186:H2 CP027464 8 5,243,827 113,063 (CP027465), 10,950c (CP027466),

62,602 (CP027467), 97,439c (CP027468),
62,881c (CP027469), 80,206 (CP027470),
243,267 (CP027471)

(Continued on next page)
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https://www.ncbi.nlm.nih.gov/nuccore/CP027219
https://www.ncbi.nlm.nih.gov/nuccore/CP027220
https://www.ncbi.nlm.nih.gov/nuccore/CP027221
https://www.ncbi.nlm.nih.gov/nuccore/CP027222
https://www.ncbi.nlm.nih.gov/nuccore/CP027223
https://www.ncbi.nlm.nih.gov/nuccore/CP027307
https://www.ncbi.nlm.nih.gov/nuccore/CP027308
https://www.ncbi.nlm.nih.gov/nuccore/CP027309
https://www.ncbi.nlm.nih.gov/nuccore/CP027310
https://www.ncbi.nlm.nih.gov/nuccore/CP027311
https://www.ncbi.nlm.nih.gov/nuccore/CP027312
https://www.ncbi.nlm.nih.gov/nuccore/CP027313
https://www.ncbi.nlm.nih.gov/nuccore/CP027314
https://www.ncbi.nlm.nih.gov/nuccore/CP027315
https://www.ncbi.nlm.nih.gov/nuccore/CP027316
https://www.ncbi.nlm.nih.gov/nuccore/CP027317
https://www.ncbi.nlm.nih.gov/nuccore/CP027318
https://www.ncbi.nlm.nih.gov/nuccore/CP027319
https://www.ncbi.nlm.nih.gov/nuccore/CP027320
https://www.ncbi.nlm.nih.gov/nuccore/CP027321
https://www.ncbi.nlm.nih.gov/nuccore/CP027322
https://www.ncbi.nlm.nih.gov/nuccore/CP027323
https://www.ncbi.nlm.nih.gov/nuccore/CP027324
https://www.ncbi.nlm.nih.gov/nuccore/CP027325
https://www.ncbi.nlm.nih.gov/nuccore/CP027326
https://www.ncbi.nlm.nih.gov/nuccore/CP027327
https://www.ncbi.nlm.nih.gov/nuccore/CP027328
https://www.ncbi.nlm.nih.gov/nuccore/CP027329
https://www.ncbi.nlm.nih.gov/nuccore/CP027330
https://www.ncbi.nlm.nih.gov/nuccore/CP027331
https://www.ncbi.nlm.nih.gov/nuccore/CP027332
https://www.ncbi.nlm.nih.gov/nuccore/CP027333
https://www.ncbi.nlm.nih.gov/nuccore/CP027334
https://www.ncbi.nlm.nih.gov/nuccore/CP027335
https://www.ncbi.nlm.nih.gov/nuccore/CP027336
https://www.ncbi.nlm.nih.gov/nuccore/CP027337
https://www.ncbi.nlm.nih.gov/nuccore/PVMF00000000
https://www.ncbi.nlm.nih.gov/nuccore/CP027338
https://www.ncbi.nlm.nih.gov/nuccore/CP027339
https://www.ncbi.nlm.nih.gov/nuccore/CP027340
https://www.ncbi.nlm.nih.gov/nuccore/CP027341
https://www.ncbi.nlm.nih.gov/nuccore/CP027342
https://www.ncbi.nlm.nih.gov/nuccore/CP027343
https://www.ncbi.nlm.nih.gov/nuccore/CP027344
https://www.ncbi.nlm.nih.gov/nuccore/CP027345
https://www.ncbi.nlm.nih.gov/nuccore/CP027346
https://www.ncbi.nlm.nih.gov/nuccore/CP027347
https://www.ncbi.nlm.nih.gov/nuccore/CP027348
https://www.ncbi.nlm.nih.gov/nuccore/CP027351
https://www.ncbi.nlm.nih.gov/nuccore/CP027350
https://www.ncbi.nlm.nih.gov/nuccore/CP027352
https://www.ncbi.nlm.nih.gov/nuccore/CP027353
https://www.ncbi.nlm.nih.gov/nuccore/CP027354
https://www.ncbi.nlm.nih.gov/nuccore/CP027484
https://www.ncbi.nlm.nih.gov/nuccore/CP027485
https://www.ncbi.nlm.nih.gov/nuccore/CP027355
https://www.ncbi.nlm.nih.gov/nuccore/CP027356
https://www.ncbi.nlm.nih.gov/nuccore/CP027357
https://www.ncbi.nlm.nih.gov/nuccore/CP027358
https://www.ncbi.nlm.nih.gov/nuccore/CP027361
https://www.ncbi.nlm.nih.gov/nuccore/CP027359
https://www.ncbi.nlm.nih.gov/nuccore/CP027360
https://www.ncbi.nlm.nih.gov/nuccore/CP027362
https://www.ncbi.nlm.nih.gov/nuccore/CP027363
https://www.ncbi.nlm.nih.gov/nuccore/CP027364
https://www.ncbi.nlm.nih.gov/nuccore/CP027366
https://www.ncbi.nlm.nih.gov/nuccore/CP027367
https://www.ncbi.nlm.nih.gov/nuccore/PVMG00000000
https://www.ncbi.nlm.nih.gov/nuccore/CP027368
https://www.ncbi.nlm.nih.gov/nuccore/CP027369
https://www.ncbi.nlm.nih.gov/nuccore/CP027370
https://www.ncbi.nlm.nih.gov/nuccore/CP027371
https://www.ncbi.nlm.nih.gov/nuccore/CP027372
https://www.ncbi.nlm.nih.gov/nuccore/PVMH00000000
https://www.ncbi.nlm.nih.gov/nuccore/CP027373
https://www.ncbi.nlm.nih.gov/nuccore/CP027374
https://www.ncbi.nlm.nih.gov/nuccore/CP027375
https://www.ncbi.nlm.nih.gov/nuccore/CP027376
https://www.ncbi.nlm.nih.gov/nuccore/CP027377
https://www.ncbi.nlm.nih.gov/nuccore/CP027378
https://www.ncbi.nlm.nih.gov/nuccore/CP027379
https://www.ncbi.nlm.nih.gov/nuccore/CP027380
https://www.ncbi.nlm.nih.gov/nuccore/CP027381
https://www.ncbi.nlm.nih.gov/nuccore/CP027382
https://www.ncbi.nlm.nih.gov/nuccore/CP027383
https://www.ncbi.nlm.nih.gov/nuccore/CP027384
https://www.ncbi.nlm.nih.gov/nuccore/CP027385
https://www.ncbi.nlm.nih.gov/nuccore/CP027387
https://www.ncbi.nlm.nih.gov/nuccore/CP027386
https://www.ncbi.nlm.nih.gov/nuccore/CP027388
https://www.ncbi.nlm.nih.gov/nuccore/CP027389
https://www.ncbi.nlm.nih.gov/nuccore/CP027390
https://www.ncbi.nlm.nih.gov/nuccore/CP027391
https://www.ncbi.nlm.nih.gov/nuccore/CP027599
https://www.ncbi.nlm.nih.gov/nuccore/CP027600
https://www.ncbi.nlm.nih.gov/nuccore/CP027601
https://www.ncbi.nlm.nih.gov/nuccore/CP027435
https://www.ncbi.nlm.nih.gov/nuccore/CP027436
https://www.ncbi.nlm.nih.gov/nuccore/CP027437
https://www.ncbi.nlm.nih.gov/nuccore/CP027438
https://www.ncbi.nlm.nih.gov/nuccore/CP027439
https://www.ncbi.nlm.nih.gov/nuccore/CP027440
https://www.ncbi.nlm.nih.gov/nuccore/CP027441
https://www.ncbi.nlm.nih.gov/nuccore/CP027442
https://www.ncbi.nlm.nih.gov/nuccore/CP027443
https://www.ncbi.nlm.nih.gov/nuccore/CP027444
https://www.ncbi.nlm.nih.gov/nuccore/CP027445
https://www.ncbi.nlm.nih.gov/nuccore/CP027446
https://www.ncbi.nlm.nih.gov/nuccore/CP027447
https://www.ncbi.nlm.nih.gov/nuccore/CP027448
https://www.ncbi.nlm.nih.gov/nuccore/CP027449
https://www.ncbi.nlm.nih.gov/nuccore/CP027450
https://www.ncbi.nlm.nih.gov/nuccore/CP027451
https://www.ncbi.nlm.nih.gov/nuccore/CP027452
https://www.ncbi.nlm.nih.gov/nuccore/CP027453
https://www.ncbi.nlm.nih.gov/nuccore/CP027454
https://www.ncbi.nlm.nih.gov/nuccore/CP027455
https://www.ncbi.nlm.nih.gov/nuccore/CP027456
https://www.ncbi.nlm.nih.gov/nuccore/CP027457
https://www.ncbi.nlm.nih.gov/nuccore/CP027458
https://www.ncbi.nlm.nih.gov/nuccore/CP027459
https://www.ncbi.nlm.nih.gov/nuccore/CP027460
https://www.ncbi.nlm.nih.gov/nuccore/CP027461
https://www.ncbi.nlm.nih.gov/nuccore/CP027462
https://www.ncbi.nlm.nih.gov/nuccore/CP027463
https://www.ncbi.nlm.nih.gov/nuccore/CP027464
https://www.ncbi.nlm.nih.gov/nuccore/CP027465
https://www.ncbi.nlm.nih.gov/nuccore/CP027466
https://www.ncbi.nlm.nih.gov/nuccore/CP027467
https://www.ncbi.nlm.nih.gov/nuccore/CP027468
https://www.ncbi.nlm.nih.gov/nuccore/CP027469
https://www.ncbi.nlm.nih.gov/nuccore/CP027470
https://www.ncbi.nlm.nih.gov/nuccore/CP027471
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or unresolved repeats, a single chromosomal sequence was obtained for 2014C-3741,
2014C-3716, 89-3506, 2013C-3996, and 2013C-3304. The remaining four genomes
(2013C-3925, 03-3375, 2014C-4638, and 2012C-4196) had two or more chromosomal
contigs. The average genome size of the 73 isolates with a single chromosomal
sequence was 5,287,902 bp, ranging from 4,717,123 to 5,858,766 bp. Each genome
contained between one and seven plasmids.

Accession number(s). The whole-genome sequences have been deposited in the
DDBJ/ENA/GenBank under the accession numbers listed in Table 1. The versions
described in this paper are first versions.
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cA linear sequence that could not be circularized due to unresolved or collapsed repeats.
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