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Dear Editor,

Listeria monocytogenes is an important food-borne pathogen caus-

ing severe invasive/non-invasive illness such as septicemia and men-

ingitis in immunocompromised individuals, and self-limiting

gastroenteritis and fever in immunocompetent adults.1 In pregnant

women, serious maternal–fetal infections can occur, resulting in pre-

term delivery, miscarriage, or stillbirth.2 In some developed countries

such as France, Italy, and the USA, listeriosis occurs at two to ten cases

per million people per year.3 In China, except for a few sporadic case

reports,4 no epidemiological information about clinical L. monocyto-

genes isolates has been reported due to a lack of surveillance on lister-

iosis.5

In this study, 28 L. monocytogenes isolates were collected from

patients in China from four cities/provinces (Beijing, Shanghai,

Shanxi, and Jiangsu Province) and isolated from central nervous sys-

tem infections (three cases), bacteremia (13 cases) and maternal–fetal

infections (seven cases) from 2007 to 2012 (Figure 1). These L. mono-

cytogenes isolates were serotyped and characterized using several

molecular typing methods.

Serotyping divided the 28 clinical isolates into five serotypes,

including serotype 1/2a, 1/2b, 1/2c, 3a, and 4b. The most prevalent

serotype was serotype 1/2b with a frequency of 64.3%. Six (21.4%) and

two (7.1%) isolates belonged to serotype 1/2a and serotype 4b respect-

ively. Serotype 1/2c and 3a were represented by only one isolate each.

All isolates were analyzed by pulsed-field gel electrophoresis (PFGE)

using the Asc I and Apa I enzymes according to the PulseNet protocol,6

and multi-locus sequence typing (MLST) based on seven housekeep-

ing genes (abcZ, blgA, cat, dapE, dat, ldh, and lhkA).7 By PFGE 17 Asc I

pulsotypes, 16 Apa I pulsotypes, and 18 two-enzyme combined pul-

sotypes were identified. By MLST 10 sequence types (STs) were iden-

tified, five of which belong to lineage I and lineage II respectively

(Figure 1). There are three main STs: ST87, ST3, and ST7 with nine

isolates (six cases), seven isolates (five cases), and four isolates (four

cases) respectively. Two isolates involving two cases belonged to ST5

while the remaining STs were represented by single isolate.

The relationships of the isolates based on PFGE banding patterns are

shown in Figure 1. The isolates essentially grouped together by sero-

type and ST. There are a number of cases with two isolates from

different anatomic sites with one from maternal tissue and the other

from fetal tissue. All such cases showed the identical genotype by all

methods. We also found identical isolates between cases. The four

isolates from case 18 and case 19 are identical, but the cases were not

clinically linked as the isolates were obtained from different hospitals

in Beijing and different times with no evident epidemiological asso-

ciation. However, isolates from case 11 and case 12, which occurred in

the same hospital two months apart were also identical. We further

tested these isolates by multiple-locus variable-number tandem-repeat

analysis using the scheme of Sperry et al.8 and found that isolates from

case 11 and case 12 differed in the Lm-3 locus (copy numbers were nine

and six, respectively), suggesting the cases were not epidemiologically

linked. In addition, isolates from cases 1 and 2 had the same pulso-

type, but different serotypes and STs and are clearly unrelated.

All STs found in human isolates were also found in food-borne

isolates in China (Supplementary Figure S1). However, it seems that

there is a marked difference in prevalence of STs between human

infections and food contaminations although the sample for human

isolates in this study was small. Our previous study showed that ST3

and ST7 isolates were seldom found in contaminated food with 3.8%

and 3.3% respectively.5 They were clearly overrepresented among iso-

lates from human clinical cases with 24.1% and 13.8% for ST3 and ST7

respectively. The most predominant STs in contaminated foods were

ST9 (29.1%) and ST8 (10.7%),5 whereas in human infections only one

isolate was found for each ST. Importantly, ST87, the third most

predominant ST isolated from contaminated food in China (9.2%),5

is the most frequently isolated ST in human infections in this study. In

addition, different contamination rates occurred in different types of

food products. Wang et al.9 analyzed 33 L. monocytogenes isolates from

ready-to-eat (RTE) meat product in Nanjing and found that ser-

ogroups 1/2a, 3a and 1/2b, 3b were highly prevalent. Compared with

the distribution of serotypes caused human infection in this study,
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89.2% (25 of 28 isolates) belonged to 1/2a or 1/2b. By MLST, ST87,

ST3, ST5, ST8, and ST9 found in this study were also identified in

Wang’s study. Particularly, ST5 was the most predominate ST in

ready-to-eat meat product in Wang’s study, although the second

predominant ST (ST121) was not found in this study. Extensive

research on the prevalence and diversity of L. monocytogenes isolates

from human infections in China will provide more accurate frame-

work for prediction of the public health risk associated with specific

L. monocytogenes subtype.

The genotype frequency data from this study can be compared with

international data. By serotype, 1/2a and 4b were prevalent in some

European countries, representing 46.3% and 42.6% of human isolates

from sporadic cases in Italy,10 23.5% and 52.8% of listeriosis cases in

Hungary respectively.11 Recently, Satoko et al.12 described genetic

characteristics of 21 Japanese clinical L. monocytogenes isolates, 13 of

which belonged to 4b. The distribution of serotypes was different in

this study. Only two of 28 L. monocyotgenes isolates were serotype 4b,

while 18 isolates were serotype 1/2b. However, judging whether the

distribution having bias or not depends on more epidemiological

studies on L. monocytogenes population isolated from human infection

in China. Serotype 3a had once caused a serious outbreak transmitted

by an unusual vehicle (pasteurized butter) involving 25 cases with a

very high fatality rate (six patients, 24%) in Finland.13 By sequence

typing, a ST1 strain caused an outbreak in Sweden in 1995, a ST2 strain

caused an outbreak in Italy in 1997, and ST5 strains caused outbreaks

in Canada in 1996 and in USA in 2011.14–16 It is interesting to note that

ST87, the predominant ST in clinical listeriosis in China, was seldom

linked to human infection cases in other countries with only one ST87

isolate from water reported by Ragon et al.7

Our analysis of 28 clinical L. monocytogenes isolates from China

showed that there seems to be a limited diversity of clinical isolates

in comparison to food isolates. ST87 and ST3, both of which belong to

serotype 1/2b, predominately cause the human infections. ST87 poses

the highest health risk as it is the third most frequent ST isolated from

food in China. Our study demonstrates the need for better surveillance

of food contamination and human listeriosis in China.
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Figure 1 Pulsed-field gel electrophoresis (PFGE)-based dendrogram was constructed by unweighted pair-group method with arithmetic means (UPGMA) to

represent the genetic diversity of various L. monocytogenes strains from patients in China. Twenty-eight L. monocytogenes strains were analyzed by PFGE using

Asc I and Apa I. The corresponding data, including the name of the strain (Strain_ID), the name of the case (Case_ID), city, source, isolation date (the exact isolation

dates of four cases were not available), serotype, and sequence type (ST) were shown alongside the dendrogram to the right.
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