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Figure 1. Identification results of antibiotic resistance genes of 16365 Salmonella. The four rows of the heat map
(from bottom to top): the counts of resistance genes (the number of occurrences of each gene in 16365 genomes, the
darker the red, the more the counts), whether or not the core resistance genes (dark blue represents that this gene is
a core drug resistance gene, light blue represents that this gene is an accessory drug resistance gene), gene-related
antibiotics (different colors represent different antibiotics that the gene confers resistance to, and “multiple”
represents that there are multiple antibiotic resistance related) and the drug resistance mechanism corresponding to
the gene. different colors represent different resistance mechanisms, “multiple” represents that there are multiple

mechanisms.
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Figure 3. Clustering and correlation analysis of drug resistance gene profiles. A: phylogenetic tree of cRPT and
the distribution of serovar; B: phylogenetic tree of pRPT and distribution of related metadata. From inside to
outside in figure 3B were the evolutionary tree, serotype, ST type, isolation source, isolation country, isolation time,
and number of accessory drug resistance genes. If the number of categories was more than eight, only the first eight
categories were showed in color, while the other categories were white.
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x1. WHEEHEMS-BRRHMNEE

Table 1. Results of Mann-Whitney U test of number of antibiotic resistance genes
Metadata Rank Typel Type2 P-value C 12\, 5:3150 b (s]13g<0 05) zf:l(;s(;i)
Serovar 1 Typhimurium Enteritidis 0.0 66 65 66 0
2 Enteritidis Infantis 1.87¢%°
Enteritidis Heidelberg 2.02¢2 98.48% 100% 0%
-3 Senftenberg Anatum 6.22¢
-2 Agona Senftenberg 6.99¢ %
-1 Typhimurium Heidelberg 0.0433
STs 1 ST19 ST11 0.0 55 54 54 1
2 ST32 ST11 3.10e %
ST11 ST15 1156197 98.18% 98.18% 1.82%
-3 ST365 ST11 6.26¢ "
-2 ST13 ST64 2.27¢”
-1 ST40 STI15 0.4167
Source 1 Swine Plant 1.90¢ "% 66 50 59 7
2 Swine Fish 3.01¢™
Swine Water 1,086 75.76% 89.39% 10.61%
-3 Fish Water 0.1817
-2 Bovine Environment 0.2953
-1 Plant Laboratory 0.3419
Country 1 Australia Ireland 7.49¢ 1M 190 139 167 23
2 China Indonesia 8.18¢ ™
Indonesia France 3.53¢7° 73.16% 87.89% 12.11%
-3 Ethiopia Ireland 0.4339
-2 Nigeria Mexico 0.4360
-1 Australia Italy 0.4809
Year 1 2013 2017 4.33¢7? 153 84 109 44
2 2013 2016 1.92¢ %
2010 2005 291e2 54.90% 71.24% 28.76%
-3 2007 2014 0.4359
-2 2012 2009 0.4528
-1 2006 2018 0.4908

232 FRBEE: £ 2 BRT LRI

iy AAC(3). APH(4)FEE , B- N Bk R3S 25 7Y

UEAT RN AY 23 PRG-I 245 B (Y Bz ZR M OC R AR
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R2. REUEMAERLESFRREREGELER

Table 2. Pearson test of proportion of acquired antibiotic resistance genes and years
Alleles R P-value Alleles P-value Alleles P-value
(R>0) (P<0.05) (R<0) (P<0.05) (R=0) (P>0.05)
AAC(3) 0.5774 0.0121 blacars -0.6616 0.0028 aadA —-0.2329 0.3524
APH(4) 0.5620 0.0152 tetG -0.6673 0.0025 APH(3’) 0.3223 0.1921
blacmy 0.6542 0.0032 APH(6) 0.1184 0.6400
blactx.m 0.6306 0.0050 catd —0.3898 0.1099
blatgm 0.6173 0.0063 cmlA 0.1956 0.4367
fosA 0.4980 0.0354 dfird —0.0475 0.8516
qnrB 0.7381 0.0005 floR —-0.0211 0.9337
qnrS 0.6772 0.0020 sull 0.1794 0.4762
sul2 0.5651 0.0145 sul3 0.3868 0.1128
tetA 0.7042 0.0011 tetB 0.2084 0.4066
tetR 0.2149 0.3917

T Pl ARAT P T 24 35 R 289 ) 7 L Bl AE 43 A b
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subtypes is more than 4. From left to right were in increasing order of year during 1994 to 2018.
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Characteristics analysis of pan-resistant genome of Salmonella

Xiujuan Zhou, Yan Cui, Yichen He, Lida Zhang, Xianming Shi’

MOST-USDA Joint Research Center for Food Safety, School of Agriculture & Biology, and State Key Lab of Microbial
Metabolism, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: [Objective] Analyze the characteristics of the pan-resistant genome of Salmonella. [Methods] In this
study, the pan-resistome analysis pipeline developed in our previous researches was used to identify the
pan-resistant genomic structure and to analyze the correlation between drug-resistant genes and serotype, sequence
type and isolation information, etc. based on the sequencing of 16,365 Salmonella strains downloaded from the
EnteroBase database. [Results] All drug-resistant genes were categorized into 104 alleles, among which 18 alleles
belonged to the core resistome and 86 alleles belonged to the accessory resistome. It had an open pan-resistant
genome. The same serotype (or sequence type) had similar drug-resistant genes profile, however, the distribution of
drug-resistant genes in different serotypes (or sequence types) is significantly different (P<0.05). Moreover, there
was a certain correlation between drug-resistant genes and sample sources, separation countries and isolated years.
The proportion of 23 acquired drug-resistant genes and their subtypes revealed that 10 (43.48%) of them increased
yearly, and 10 (73.91%) of them had only one dominant type. [Conclusion] All the results obtained in this study
have revealed the distribution and trend of Salmonella drug-resistant genes in recent years, in further to provide

new ideas to study the drug-resistance of pathogens.
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