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5 SNP Level Clusters

Cluster 1 - t25

Cluster 2 - t5

Cluster 2 - t25

Cluster 3& 5 - t5

Cluster 3 & 5 - t25

Cluster 4 - t25

Cluster 6 -t5

Cluster 6 - t25

Cluster 7 - t5

Cluster 7 - t25

Cluster 8 -t5

Cluster 8 - t25
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2020

1. UK Health Security Agency, 61 Colindale Avenue, London, NW9 5EQ

2. Food, Water and Environmental microbiology services, 61 Colindale Avenue, London, NW9 5EQ

3. NIHR HPRU in Gastrointestinal Infections at University of Liverpool, UK

4. Warwick School of Life Sciences, University of Warwick, Coventry, CV4 7AL, UK

vListeriosis in an uncommon disease caused by the bacteria Listeria monocytogenes with a high
fatality rate. It is caused by consumption of contaminated products and affects vulnerable groups.

INTRODUCTION

Contaminated food

Fecal to
 oral 

tra
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issi
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Food factoriesDirt, silage, plant 
matter
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RESULTS – CC1 EPIDEMIOLOGY

vClones are unevenly distributed, in relation to sample source. Clones belonging to lineage I are statistically
associated with human samples (eg. CC1), whereas lineage II is more commonly sampled from food and
environmental sources (eg. CC8).

vWe report a notable sex bias in CC1 incidence, with females ages 30-39 showing the highest infection rate.
These cases are strongly linked to pregnancy listeriosis. In contrast, CC8 infections are higher in males over
70 years old.

vCC8 clusters 3 and 5 have the same 5 SNP difference, however, are distant in the phylogeny.
This could be due to mobile elements however further investigation is needed.

vCC1 case distribution illustrates typically unspecific human infection patterns, in contrast to
CC8, where human cases cluster.

vPhylogeny analysis and cluster identification suggests that expanding SNP distance to a t25
level could lead to the identification of larger clusters of interest to help with outbreak
investigations.

DISCUSSION

vComputational descriptive analysis of the UK’s Health Security
Agency (UKHSA) national Listeria whole genome sequence
(WGS) surveillance database.

vUKHSA’s database generated from i) routine surveillance of
hospitalised patients with Listeriosis performed between 2015-
2020 and ii) food and food production environment samples,
from sampling studies and outbreak investigations of potential
contaminated food, where L. monocytogenes was recovered.
The database includes samples from England, Wales, Scotland
and Northern Ireland.

vPopulation structure of L. monocytogenes, was assessed
through MS phylogeny (Fig 1), which confirmed CC1 as the most
abundant clonal complex associated with human infection.

METHODS

Figure 1:Minimum Span (MS) Population Structure Phylogeny Tree.
Population structure of L. monocytogenes in the UK from 2015-2020.

Figure 2: Age and sex distribution of C8 and CC1 clinical outcome of human infection.
Isolates from hospitalized cases between 2015-2020. Clinical outcome is assessed through fatality records. Maternal and Neonatal isolates were entered as a single case.

Figure 2: CC8 and CC1 phylogeny with 5 and 25 SNP distance clusters.
Maximum likelihood trees for CC8 and CC1 isolates. Trees are rooted on the most distant isolate. The highlighted clades on the tree represent clusters within a 25 SNP difference and their suspected vehicle or setting. The darker colour clusters highlight the clusters at a t5 level.
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Number of CC8 Isolates

CC1CC8

CC8

•CC8 = Lineage II VS CC1 = Lineage I

•CC8 = 53 human cases    VS CC1 = 160 human cases.

•CC8 = 50% female cases   VS CC1 = 59% female cases.

•Pregnancy impact: 
CC8 = 12% population     VS CC1 = 27.5% population.

•Highest incidence: 
CC8 = 70-79yrs old Males  VS CC1 = 30-39yrs old     

Females.

•Highest case death: 
CC8 = 70-79yrs old Males  VS CC1 = 80-89yrs Females.
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5 SNP Level Clusters

Cluster 1 - t25

Cluster 2 - t25

Cluster 3 - t25

Cluster 4 - t25

Cluster 5 - t25

Cluster 6 - t25

Cluster 7 - t25

Cluster 8 - t25

Sample ST
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3 685905: 1.1.1.53.286.295.327

709118: 1.1.1.53.294.305.339
432752: 1.1.1.53.268.274.288
298871: 1.1.1.53.252.257.260
676404: 1.1.1.270.284.293.323

689082: 1.1.1.272.287.297.329
690412: 1.1.1.273.289.299.331

411985: 1.1.1.260.267.273.286
731625: 1.1.1.55.279.286.344

657151: 1.1.1.55.279.286.322
691181: 1.1.1.55.279.286.332

657152: 1.1.1.55.279.286.322

686684: 1.1.1.55.279.296.328

850061: 1.1.1.55.279.286.392

712292: 1.1.1.55.279.286.340

576407: 1.1.1.55.279.286.314

387118: 1.1.1.88.264.269.275

560743: 1.1.1.88.278.285.313

799113: 1.1.1.285.307.319.376

844901: 1.1.1.291.316.328.386

797631: 1.1.10.284.306.318.375

625308: 1.1.59.268.282.291.319

783642: 1.1.65.282.304.315.372

780989: 1.1.65.282.304.315.371

998517: 1.1.66.283.333.350.425

205707: 1.1.11.11.11.11.11

248509: 1.1.50.239.243.248.251

382614: 1.1.50.239.243.248.251

248508: 1.1.50.239.243.248.251

248510: 1.1.50.239.243.248.251

455165: 1.1.26.262.270.276.290

455167: 1.1.26.262.270.276.290

455166: 1.1.26.262.270.276.290

455163: 1.1.26.262.270.276.290

455164: 1.1.26.262.270.276.290

304396: 1.1.26.248.253.258.261

585226: 1.1.58.267.281.289.317

585225: 1.1.58.267.281.290.318

586046: 1.1.58.267.281.288.316

241749: 1.1.14.14.14.14.14

347921: 1.1.14.14.14.14.268

959515: 1.1.74.303.332.348.422

893947: 1.19.31.299.327.340.408

406764: 1.43.57.259.266.271.281

357986: 1.54.76.312.350.374.492

392927: 8.8.17.17.17.17.278
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201628: 8.8.17.17.17.17.17

602243: 8.8.17.17.17.17.276

392744: 8.8.17.17.17.17.276

392929: 8.8.17.17.17.17.280

884429: 8.8.17.17.17.17.405

392925: 8.8.8.258.265.270.279

1004101: 8.8.8.304.334.351.426
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5 SNP Level Clusters

Cluster 1 - t25

Cluster 2 - t25

Cluster 3 - t25

Cluster 4 - t25

Cluster 5 - t25

Cluster 6 - t25

Cluster 7 - t25

Cluster 8 - t25

Sample ST

ST8

ST16

ST120

P31

Sample Source

Food

Environmental

Human

Other

Receipt Date

2015

2015.5

2016

2016.5

2017

2017.5

2018

2018.5

2019

2019.5

2020

131985:1.1.1.86.168.180.246730754:1.1.1.86.168.180.596
422459:1.1.1.86.168.180.539

127383:1.1.1.86.168.180.180
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707112:1.1.307.463.506.541.594

388770:1.1.307.463.504.539.519

214560:1.1.1.188.284.306.306

214559:1.1.1.188.188.203.203

359286:1.1.1.455.495.530.508

620370:1.1.1.497.551.596.584

330489:1.1.1.448.485.520.496

406622:1.1.1.467.512.548.528

624506:1.1.1.467.512.548.528

816394:1.1.1.467.512.548.624

816395:1.1.1.467.512.548.623

885959:1.1.1.516.574.627.629

289051:1.1.1.426.432.469.470

688387:1.1.1.501.555.601.591

894869:1.1.1.48.598.656.665

293078:1.1.1.48.440.477.478

308852:1.1.1.438.448.485.486

998486:1.1.1.540.620.679.695

387183:1.1.1.462.503.538.518

476581:1.1.1.479.529.573.560

293102:1.1.1.429.436.473.474

367466:1.1.1.62.62.400.513

361130:1.1.1.62.62.400.509

461131:1.1.1.62.62.400.400

208911:1.1.1.62.62.400.400

265806:1.1.1.62.62.400.400

308821:1.1.1.62.62.68.487

208909:1.1.1.62.62.68.285

945391:1.1.1.62.609.667.681

396057:1.1.1.62.62.542.522

418872:1.1.1.62.518.556.536

920116:1.1.1.533.607.665.679

198086:1.1.1.106.106.116.116

329808:1.1.1.443.466.502.491

329806:1.1.1.443.466.502.491

342512:1.1.1.443.466.502.500

943517:1.1.1.534.608.666.680

752187:1.1.1.506.561.608.606

293114:1.1.1.28.435.472.473
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839934:1.1.1.517.575.628.631

279330:1.1.1.433.441.478.479
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340197:1.1.1.71.488.523.499

591242:1.1.1.71.549.593.580

875507:1.1.1.71.582.635.641
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7 893981:1.1.12.526.595.653.662

329784:1.1.12.446.470.506.495

888652:1.1.200.289.589.645.653
201612:1.1.200.289.359.388.388
335515:1.1.291.449.486.521.497
376282:1.1.306.460.501.536.516

654729:1.1.320.499.553.598.586
351268:1.1.293.453.492.527.505

668733:1.1.321.500.554.599.589
1036587:1.1.12.21.21.22.39

278043:1.1.12.21.21.22.463
1036563:1.1.12.21.21.22.702

616295:1.1.12.21.21.22.582

461143:1.1.12.21.21.22.558

455176:1.1.12.21.21.22.39

1029800:1.1.332.541.622.682.699

867607:1.1.70.519.579.632.637

697479:1.1.70.503.557.603.593

379831:1.1.70.461.502.537.517

585212:1.1.70.485.539.583.570

557261:1.1.70.485.536.580.567

444453:1.1.70.475.523.562.545

505998:1.1.70.484.535.579.566

177488:1.1.70.166.166.178.178

848970:1.1.70.518.577.630.633

198096:1.1.2.2.2.2.2

973459:1.1.2.538.615.674.689

1308075:1.1.326.515.573.623.622

802705:1.1.326.515.573.623.622

444454:1.1.310.473.521.560.543

368965:1.1.304.458.499.534.514

556785:1.1.149.486.537.581.568
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329810:1.1.290.445.469.505.494

315124:1.1.289.440.450.487.489

444452:1.1.311.474.522.561.544

875475:1.1.327.521.585.638.644

585227:1.10.318.492.545.589.576

627351:1.1.8.114.552.597.585

661101:1.1.8.114.552.597.587

661097:1.1.8.114.552.597.588

781008:1.1.8.114.570.617.616

232754:1.1.8.114.114.125.125

587479:1.1.8.495.548.592.579

772161:1.1.8.512.568.615.614

293096:1.1.8.430.437.474.475

389691:1.1.8.42.505.540.520

417248:1.1.308.470.516.552.538

417242:1.1.308.470.516.552.537

411553:1.1.308.470.516.552.532

789956:1.1.79.102.102.622.621

893934:1.1.329.528.597.655.664

198099:1.1.184.263.264.282.282

581288:1.1.316.489.542.586.573

488741:2.8.314.481.532.576.563
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5 SNP Level Clusters

Cluster 180

Cluster 86 - t25

Cluster 639

Cluster 3 - t25

Cluster 606

Cluster 463 - t25

Cluster 400

Cluster 62 - t25

Cluster 482

Cluster 33 - t25

Cluster 597

no cluster

Sample Source

Food

Environmental

Human

Other

Receipt Date

2015

2015.5

2016

2016.5

2017

2017.5

2018

2018.5

2019

2019.5

2020

Peaks

August 2017

August 2018

Beef  Patty

Sandwich 
Company X

Unpasteurised
Dairy

Sausage Company X

19 Patient cases

Butcher’s Shop X

131985:1.1.1.86.168.180.246730754:1.1.1.86.168.180.596
422459:1.1.1.86.168.180.539

127383:1.1.1.86.168.180.180
460505:1.1.1.86.168.572.557

893962:1.1.1.86.168.651.660

340198:1.1.1.86.487.522.498

891542:1.1.1.86.591.648.656

214547:1.1.1.86.327.356.356

412221:1.1.1.86.168.554.534

957406:1.1.1.86.611.670.685

963721:1.1.1.537.614.673.688

308841:1.1.1.86.168.484.485

411511:1.1.1.86.168.553.533

869088:1.1.1.86.580.633.638

351279:1.1.1.86.493.528.506

845739:1.1.1.86.576.629.632

367202:1.1.1.86.498.533.512

856383:1.1.1.86.578.631.635

1049283:1.1.1.543.626.686.704
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707112:1.1.307.463.506.541.594

388770:1.1.307.463.504.539.519

214560:1.1.1.188.284.306.306

214559:1.1.1.188.188.203.203

359286:1.1.1.455.495.530.508

620370:1.1.1.497.551.596.584

330489:1.1.1.448.485.520.496

406622:1.1.1.467.512.548.528

624506:1.1.1.467.512.548.528

816394:1.1.1.467.512.548.624

816395:1.1.1.467.512.548.623

885959:1.1.1.516.574.627.629

289051:1.1.1.426.432.469.470

688387:1.1.1.501.555.601.591

894869:1.1.1.48.598.656.665

293078:1.1.1.48.440.477.478

308852:1.1.1.438.448.485.486

998486:1.1.1.540.620.679.695

387183:1.1.1.462.503.538.518

476581:1.1.1.479.529.573.560

293102:1.1.1.429.436.473.474

367466:1.1.1.62.62.400.513

361130:1.1.1.62.62.400.509

461131:1.1.1.62.62.400.400

208911:1.1.1.62.62.400.400

265806:1.1.1.62.62.400.400

308821:1.1.1.62.62.68.487

208909:1.1.1.62.62.68.285

945391:1.1.1.62.609.667.681

396057:1.1.1.62.62.542.522

418872:1.1.1.62.518.556.536

920116:1.1.1.533.607.665.679

198086:1.1.1.106.106.116.116

329808:1.1.1.443.466.502.491

329806:1.1.1.443.466.502.491

342512:1.1.1.443.466.502.500

943517:1.1.1.534.608.666.680

752187:1.1.1.506.561.608.606

293114:1.1.1.28.435.472.473

844920:1.1.1.517.575.628.631

839934:1.1.1.517.575.628.631

279330:1.1.1.433.441.478.479

582836:1.1.1.490.543.587.574

891534:1.1.1.523.590.647.655

995435:1.1.1.523.619.678.694

306512:1.1.1.436.444.481.482

952234:1.1.1.217.527.668.682

455122:1.1.1.217.527.570.554

329804:1.1.1.217.468.504.493
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318478:1.1.1.441.451.488.490

758987:1.1.1.510.566.613.611

340197:1.1.1.71.488.523.499

591242:1.1.1.71.549.593.580

875507:1.1.1.71.582.635.641

436027:1.1.1.71.520.559.542

248507:1.1.1.71.427.464.465

781013:1.1.1.71.569.616.615

411548:1.1.1.469.515.551.531

580163:1.1.1.71.541.585.572

788326:1.1.1.71.562.609.607
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758952:1.1.1.509.565.612.610

129354:1.1.1.38.38.41.41
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962802:1.1.1.536.613.672.687
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7 893981:1.1.12.526.595.653.662

329784:1.1.12.446.470.506.495

888652:1.1.200.289.589.645.653
201612:1.1.200.289.359.388.388
335515:1.1.291.449.486.521.497
376282:1.1.306.460.501.536.516

654729:1.1.320.499.553.598.586
351268:1.1.293.453.492.527.505

668733:1.1.321.500.554.599.589
1036587:1.1.12.21.21.22.39

278043:1.1.12.21.21.22.463
1036563:1.1.12.21.21.22.702

616295:1.1.12.21.21.22.582

461143:1.1.12.21.21.22.558

455176:1.1.12.21.21.22.39

1029800:1.1.332.541.622.682.699

867607:1.1.70.519.579.632.637

697479:1.1.70.503.557.603.593

379831:1.1.70.461.502.537.517

585212:1.1.70.485.539.583.570

557261:1.1.70.485.536.580.567

444453:1.1.70.475.523.562.545

505998:1.1.70.484.535.579.566

177488:1.1.70.166.166.178.178

848970:1.1.70.518.577.630.633

198096:1.1.2.2.2.2.2

973459:1.1.2.538.615.674.689

1308075:1.1.326.515.573.623.622

802705:1.1.326.515.573.623.622

444454:1.1.310.473.521.560.543

368965:1.1.304.458.499.534.514

556785:1.1.149.486.537.581.568

888643:1.1.328.522.587.641.648

295018:1.1.287.431.438.475.476

692595:1.1.6.502.556.602.592

265795:1.1.284.425.431.468.469

786655:1.1.160.514.572.621.620

365355:1.1.295.456.497.532.511

839908:1.1.319.496.550.594.630

609481:1.1.319.496.550.594.581

678557:1.1.3.15.131.600.590

329810:1.1.290.445.469.505.494

315124:1.1.289.440.450.487.489

444452:1.1.311.474.522.561.544

875475:1.1.327.521.585.638.644

585227:1.10.318.492.545.589.576

627351:1.1.8.114.552.597.585

661101:1.1.8.114.552.597.587

661097:1.1.8.114.552.597.588

781008:1.1.8.114.570.617.616

232754:1.1.8.114.114.125.125

587479:1.1.8.495.548.592.579

772161:1.1.8.512.568.615.614

293096:1.1.8.430.437.474.475

389691:1.1.8.42.505.540.520

417248:1.1.308.470.516.552.538

417242:1.1.308.470.516.552.537

411553:1.1.308.470.516.552.532

789956:1.1.79.102.102.622.621

893934:1.1.329.528.597.655.664

198099:1.1.184.263.264.282.282

581288:1.1.316.489.542.586.573

488741:2.8.314.481.532.576.563
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Tree scale: 0.1

5 SNP Level Clusters

Cluster 180

Cluster 86 - t25

Cluster 639

Cluster 3 - t25

Cluster 606

Cluster 463 - t25

Cluster 400

Cluster 62 - t25

Cluster 482

Cluster 33 - t25

Cluster 597

no cluster

Sample Source

Food

Environmental

Human

Other

Receipt Date

2015

2015.5

2016

2016.5

2017

2017.5

2018

2018.5

2019

2019.5

2020

Peaks

August 2017

August 2018

CC1

• CC8 – 209 isolates: human cases (n=53), food (n=145) environment (n=10) and undetermined sources (n=1)    VS CC1 – 237 isolates: human cases (n=160), food (n=51) environment (n=24) and undetermined sources (n=2)
• Genomic diversity:   CC8 Average soft-core distance matrix  = 86 (598-0).                                                       VS CC1 Average soft-core distance matric = 153 (1135-0)
• CC8 Human isolates are clustered                                                                                             VS CC1 Human isolates not clustered 

mu= 0.6 per site per year

mu=0.16 per site per year


