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Whole genome sequencing of foodborne pathogens

and global data sharing development
LI Xiaoran' , ZHANG Ruohong', YANG Yang', CUI Shenghui*, GUO Yunchang’
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Technology, Hebei Qinhuangdao 066600, China; 2. China National Institutes for Food and
Drug Control, Beijing 100050, China; 3. China National Center for Food Safety Risk
Assessment, Beijing 100022, China)

Abstract; With the rapid development of molecular typing techniques for monitoring foodborne pathogens and outbreak

investigations, whole genome sequencing (WGS) is gradually revealing its importance. In the context of the globalization

of food trade, it’ s urgent to establish details of the links between foodborne pathogens and human exposure in order to

accurately monitor and reduce their occurrence. The accuracy of WGS is significantly better than prior analysis tools in the

aspect. In this paper, we take Listeria monocytogenes as example to expound the monitoring of foodborne pathogens and the

investigation of infection outbreaks, emphasizing the value of WGS in trace-back of foodborne diseases. The technologies for

data generation and analysis are summarized, the practical application progress of WGS in the worldwide foodborne

pathogen typing is emphasized, and the challenges in the future are prospected.

Key words: Foodborne pathogens; outbreak ; whole genome sequencing; global data sharing platform
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(PCR) AT REZ I ARSI HAS [RI R ) 37 g 25 %
ANTR], 225 05 = BE AR A R AR, A AR
nin, 2011 SRR IEA IR 0 Rl T AR — By
TSN FAL PacBio RS, Hiz A4 =R T ( third-
generation sequencing, TGS) % R L7 PCR, 7] H #%
XFEAAS DNA Z3- 7, 15 SGS HAR b, wr
BB H A s Gl AR IR R, B
XL PRI P B Y R, B IR PEBUR R ) WGS 5
OB A

SRS RE R SO T R R R, T AT IR AT
PO Y B AR T AT B AR 2> B A R gy
RS A RN o300 Y R AT 2 S 1T
For T RS R AL L UK A L M o
T 80 e S P o, (EUARS 0 P H AR B B
RSN BT S AT N T K N C e N Y N
FVBAR, B S VA 22 5 T 22 A7 5 T FL K R AT AR IR
BRIV AR B (ELG 15 97 RORE TR AR 2R AT 20 B, FE I
B, o3 BUA PRGE BEHLY 3 2 257 DNA |
DNA f 51 Al WGS 45 BEHLY™ 3 2 451 DNA
RARAETRTAE , (B SN 2% A 2 2 W 3 48 7= Wy, 524
22 s DNA W51 RS0 3  vmy , {ELRE ot i A BRAE I
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Table 1 Comparison of sequencers most frequently used for foodborne pathogens WGS
WX 0 HoA TS L
Tlumina MiSeq A HlRE 36 ~300 bp 4 ~56h 0.1
B Life Technologies Ton Torrent PGM 2 SR P pH (B2 1k 200 ~400 bp 2~7h 0.1
Ilumina HiSeq 2500 A Ry Hl5% 36 ~250 bp 7 ~114d 0.03 ~0.04
P Pacifific Biosciences PacBio RS B SN PGk 3 kb 0.5~10h 0.6 ~1
=R Pacifific Biosciences PacBio RS 1l oy POtk 10 ~15 kb 0.5 ~4 h 0.4 ~0.8
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Table 2 Overview of assembly algorithms most

frequently used for WGS data
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