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Figurel. Release date, hosts origin and geographic distribution of 72 C. pseudotuberculosis strains with complete
genome (made by author). A: Release date of C. pseudotuberculosis; B: Hosts origin of C. pseudotuberculosis; C:
Countries for C. pseudotubercul osis sequencing.
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& 1. 2009 %) 2017 F1R3Z 2 NCBI EiEEE P M h B2 KT E B E R R EE 4T
Tablel. Strainsof C. pseudotuberculosis deposited in NCBI between 2009 and 2017 and their structural
characteristics

Strain Biovar Anima/Host Siteof isolation 'Counjcyof Sizef (GrCy Genes Proteins Accesson  Releasedae
isolation (Mb) %
C231 ovis  Sheep Abscess Augrdia 232821 522 2204 2091 CP001829.1 2010/8/5
FRCA1 ovis  Humen Inguinal lymph node Frence 233791 522 2171 2110 CP002097.1 2010/7/16
1002 ovis  Goat Abscess Brazil 233511 522 2203 2090 CP001809.2 2010/8/6
119 ovis  Bovine Not specified lsrael 233759 522 2213 2095 CP002251.2 2010/10/12
PAT10 ovis  Sheep Abscess Patagonia 233532 522 2200 2079 CP002924.1 2011/7/27
42/02-A  ovis  Sheep Abscess Audrdia 233761 522 2239 2142 CP003062.1 2011/10/3
CIP5297 equi Horse Not specified Kenya 232059 521 2194 2060 CP003061.2 2011/10/6
1/06-A equi  Horse Abscess Cdifornia 227912 522 2127 1963 CP003082.1 2011/11/3
3/99-5 ovis  Sheep Abscess Scotland 233794 522 2239 2142 CP003152.1 2012/1/10
316 equi  Horse Subcutaneousabscess Cdifornia 231041 521 2234 2106 CP003077.1 2012/2/22
P54B9%  ovis Antdope Liver, lung, mediagtina South Africa 233766 522 2205 2084 CP003385.1 2012/3/23
lymph node
267 ovis Llama Submandibular dbscess  Cdifornia 233763 522 2249 2148 CP003407.1  2012/4/10
31 equi  Buffdo Not specified Egypt 240296 521 2170 2063 CP003421.3 2012/4/18
258 equi  Horse Not specified Belgium 236982 521 2195 2088 CP003540.2 2012/5/22
Cpl62 equi  Camd Abscess UK 229346 522 2150 2002 CP003652.2 2012/6/11
48252 ovis  Human Not specified Norwegian 233814 522 2145 2011 CP008922.1 2014/7/17
Cs 10 ovis  Goat Abscess Norwegian 233814 522 2146 2012 CP008923.1 2014/7/17
Ft_2193/67 ovis  Goat Abscess Norwegian 233830 522 2145 2020 CP008924.1 2014/7/17
MB20 equi  Horse Abscess Cdifornia 237090 521 2194 1903 CP016829.1 2016/8/11
VD57 ovis  Goat Abscess Brazil 233718 522 2141 2015 CP009927.1 2015/1/6
226 ovis  Goat Abscess Cdlifornia 233782 522 2143 1961 CP010889.1 2015/4/16
12C ovis  Sheep Abscess Brazil 233745 522 2143 2012 CP011474.1 2015/6/2
29156 ovis  Bovine Not specified Israel 233865 522 2147 2026 CP010795.1 2015/6/3
262 equi  Bostaurus Not specified Belgium 232575 522 2121 1951 CP012022.1  2015/7/7
E19 equi  Horse Not specified Chile 23679% 521 2183 2037 CP012136.1 2015/7/24
PO269-5 ovis Goa Abscess Portuga 233712 522 2145 2017 CP012695.1 2015/9/24
1002B ovis  Goa Abscess Brazil 233511 522 2141 2019 CP012837.1 2015/11/5
N1 ovis  Sheep Lung Equatoridl Guinea 2.33785 522 2142 2018 CP013146.1 2015/11/23
PAOL ovis  Sheep Lymph node Brazil 233792 522 2141 2032 CP013327.1 2015/12/3
MEX25 ovis Sheep Not specified Mexico 233753 522 2143 2016 CP013697.1 2015/12/23
PO222/4-1 ovis  Goat Abscess Portugdl 233751 522 2145 2026 CP013698.1 2015/12/23
ES6 ovis  Sheep Not specified Egypt 233577 522 2141 1994 CP013699.1 2015/12/23
(f72k)
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(#i#%1)
MB11 equi  Horse Lymph node Cdifornia 236342 521 2188 1928 CP013260.1 2016/3/3
MB14 equi  Horse Lymph node Cdifornia 237076 521 2193 1967 CP013261.1 2016/3/3
MB30 equi  Horse Lymph node Cdifornia 236438 521 2188 1995 CP013262.1 2016/3/3
MB66 equi  Horse Lymph node Cdifornia 237220 521 2193 1963 CP013263.1 2016/3/3
E55 ovis  Sheep Not specified Egypt 233538 522 2140 1994 CP014341.1 2016/5/27
MEX9 ovis  Goat Prescapular of a femade Mexico 233758 522 2146 2025 CP014543.1 2016/5/27
goat
PAO2 equi  Goat Abscess Brazil 232843 522 2130 2027 CP015309.1 2016/6/16
T1 ovis  Goat Granulomatouslesion  Brazil 233720 522 2143 2019 CP015100.1 2016/7/8
Cpl3 ovis  Goat Caseouslymphadenitis  Brazil 234224 522 2149 2020 CP014998.1 2016/7/8
MEX29 ovis Sheep Not specified Mexico 233787 522 2145 2032 CP016826.1 2016/11/3
K% equi  Bubdus Not specified Egypt 240345 521 2226 2076 CP015192.1 2016/11/7
bubalis
32 equi  Bubdus Not specified Egypt 240353 521 2226 2071 CP015183.1 2016/11/7
bubdlis
33 equi  Bubdus Not specified Egypt 240355 521 2227 2068 CP015184.1 2016/11/7
bubalis
35 equi  Bubdus Not specified Egypt 240350 521 2229 2073 CP015185.1 2016/11/7
bubdlis
36 equi  Bubdus Not specified Egypt 240341 521 2223 2065 CP015186.1 2016/11/7
bubalis
38 equi  Bubdus Not specified Egypt 240352 521 2225 2065 CP015187.1 2016/11/7
bubdlis
39 equi  Bubdus Not specified Egypt 240358 521 2223 2069 CP015188.1 2016/11/7
bubdis
43 equi  Bubdus Not specified Egypt 236508 521 2181 2033 CP015189.1 2016/11/7
bubdis
46 equi  Bubdus Not specified Egypt 236657 521 2178 2030 CP015190.1 2016/11/7
bubdis
48 equi  Bubdus Not specified Egypt 240330 521 2224 2069 CP015191.1 2016/11/7
bubdis
137 equi  Cow Mammary tissue Isradl 237028 521 2172 2026 CP017384.1 2016/12/5
MEX30 equi Horse Lymph node, chronicdl  Mexico 236814 521 2188 2008 CP017291.1 2016/12/27
abscesses
MEX31 eqi Horse Lymph node, chronicd  Mexico 236788 521 2182 2058 CP017292.1 2016/12/27
abscesses
MEX1 ovis  Goa Retropharynged abscess Mexico 233709 522 2145 2021 CP017711.1 2017/2/30
PAO4 ovis  Sheep Mandibular lymph node Brazil 233809 522 2142 1987 CP019587.1 2017/2/7
phoP ovis  Goat Abscess Brezil 233930 522 2151 2032 CP019768.1 2017/3/2
MIC6 ovis  Sheep Abscess Brazil 233715 522 2143 2026 CP019769.1 2017/3/2
SgmeE  ovis Goa Abscess Brezil 233926 522 2146 2021 CP020356.1 2017/3/27
PAOS ovis  Sheep Not specified Brazil 243544 522 2247 1939 CP019159.1 2017/1/23
(GED)
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Bi& 1

PAO6 ovis  Sheep lymph nodes Brazil 232043 522 2131 1857 CP019289.1 2017/1/23

CCUG equi  Horse Not specified Norwegian 237942 521 2195 2051 JPJB0000000 2014/7/15

27541 0.1

XHO2 ovis  Goat Neck subcutaneous China 235767 522 2157 2017 MDWNO0O0O 2016/9/6

abscess 0000.1

PAO7 ovis  Sheep Caseous secretion Brazil 232010 522 2128 1846 MQVG0000 2017/1/10
0000.1

MB295  equi Horse Septic arthritisinhock  Cdifornia 236525 521 2175 1843 MCNY0000 2017/1/23
0000.1

MB336 equi  Horse Pectord abscess Cdifornia 236371 521 2195 1932 MCNWO0000 2017/1/23
0000.1

MB302 equi Horse Liver abscess Cdifornia 236851 521 2189 1977 CP021982.1 2017/1/23

MB122 equi  Horse Liver abscess Cdifornia 237468 521 2144 1779 MCOB01000 2017/1/23
0011

MB154 equi  Horse Pectord abscess Cdifornia 236317 521 2135 1766 MCOAO0100 2017/1/23
0001.1

MB278 equi  Horse Rendl abscess Cdifornia 237002 521 2135 1759 MCNZ01000 2017/1/23
0011

MB44 equi  Horse Pectord abscess Cdifornia 236223 521 2125 1696 MCOC00000 2017/1/23
000.1

PRPRIEAT 700 (BB E] R 2017 4F 6 /1 30 H).
Ho, (R H eSS %= T 2016 4F 15 IKFE [ N
LN ARAT 1) PA 25 A% R RAT T (XHO2 BR) 42 LR 20 7
S (NCBI #:25 MDWNO00000000.1)1*, A fifr il
Cp &N E R G, PIEEN PR RE
(16 FRIAE), HUOH EPE (15 BR) . 5 K (13 #R) FiTEE Y
TH6 FE), AN ER AR EE . EEMRE
JE4E, HEMY 1 #k Cp 43R4y 5 (&l 1-C);
MEEEI LI F 14 Cp 16 F RIS, DUSRYL T 1%L
HIK 2 (28%), HUCRAREMINEI S 22%, KA
di 14% (% 1, K 1-B); R Cp &FLHLA)F51,
KRIIH GC & &N 52.1%-52.2%, ML 2H K/ Ky
2.28-2.44 Mb,

TEEHRACH) 72 #F Cp 3L M4, AR 37
P, ThHRY 35 b o Y S 1 LT N SE R R (B PAO2
PR TH ) (3R 1) H R AN $1) 2 70 0 T R B A
FE S5 R AR Z 18] (B S8 25 5, B T T G A X
(CDS). E:FEME g FAEHHMIGER 1),

A2HINN Cp AN AE Y RSO M 1 22 57 S ke
T 3 s ) P PT 8- 5 A A 4R RR SR R R A,
R A B, Oliveira Z M F gL [ R~7 3t
[K(rpoB, gapA, fusA Fil rsmE) & HikH i s /R
G, ST 18 BRERIFM DR Cp ZMINARGEKRE
KFE, WHFR Cp &l HBIGAS IR . A
1, 33X AR AR R T RS A T 5 o % At S
DRUFIRARAVEE— 25 B 43 BT o BRI L = T4
() Cp R 2F R, SRIET X410 Cp BEMTE
L 2E A ROR I A RARGT o T AEAS R R AE Py R 2
0], EFXFER Cp Ak P XYL T 5% Cp 1Y
18 ERTREAHAT FISE W e, X ik—3hn TR
IS E RGN Cp AHICBIRIRIT I e

Rk, & FR S SRR Z M 22 5, FFR—Fl
X BT TR FH B I 1 i T T il o B
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A Cp wife s MRS . Cp dithk & (resistance
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Figure2. Genome-wide comparative study of 18 C. pseudotuberculosis strains protein families (made by author).
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C. pseudotuberculosis Cp 162.8968 (UK) )
C. pseudotuberculosis 31.1566 (Egypt) 3
495 C. pseudotuberculosis 258.42 (Belgium) S‘:
8482 —I: C. pseudotuberculosis CIP52.97.48 (Kenya) —g
782 C. pseudotuberculosis 1/06-A.581 (California) )
—87: C. pseudotuberculosis E19.518 (Chile) _
C. pseudotuberculosis N1.953 (Equatorial Guinea)
74 C. pseudotuberculosis PO269-5.425 (Portugal)
C. pseudotuberculosis 48252.244 (Norwegian)
10202 172 C. pseudotuberculosis 1002.212 (Brazil)
410; C. pseudotuberculosis 3/99-5.238 (Scotland) 2
173 23 C. pseudotuberculosis FRC41.200 (Frence) ;
55— C. pseudotuberculosis C231.67 (Australia) mz
L— C pseudotuberculosis PAT10.78 (Patagonia) =3
295 C. pseudotuberculosis XH02.123 (China)
7 C. pseudotuberculosis MEX25.75 (Mexico)
472'; C. pseudotuberculosis 119.55 (Israel)
3 C. pseudotuberculosis P54B96.92 (South Africa) _J

3. 18#kIAERBIRTE S EFEHKT SNP #5347
Figure3. Genome-wide SNP analysis of 18 C. pseudotuberculosis strains (made by author).
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T A Re % E i 10 Bk R AR SRR, X
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Fb A B 1A T 4 2 2 R A N 1 B R AL AR A 5K
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T FHIAEREA Q) . BREASS & f 1 (FagD) (k£
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TS AR AR S ) R R 1) B0 R ) 3k 2
A # FERF AR,

FH—F T Cp MIAMNE B Y Ty 2
LT 8 R 42/ T (SERPAYH: K, Seyffert 250
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ARG, Pinto K H: R B4 Ry 1
FIREE, WP TEIRIN 5 R R T &85
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E(5.0)55 5511, MIFRILT 474422 5 FRK KA
FE TG RS0 25 0 T AR S TR ) A g o R R R
BRI S 0 AR AR IR R ) et A . FEIX S AR v
WAV Z ] TR, T B T
FEAIBESE, DI E N IfEah, FERREmE +
TR AAEIVER-T . A, X SRR ) 45 78 AT e
B F I & A SR . WA &R CLA I697
Jivk o AMEBATIEEN ncRNA 1538154 E R4k
Fr A B A 6, X T E i — W56 IE ncRNA 7€
Cp #kibfE F 0 RGP e, DAy 55 Bh
P N P AETE

P 40 45 DA% A 0 v AT R I AR AR
RNA JEH, PIA R R A RNA | 375 5
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Abstract: Corynebacterium pseudotuberculosis is an interesting bacterium due to its great zoonotic potential and
because it causes considerable economic losses worldwide. The rapid development of omics technology has
promoted the study of C. pseudotuberculosis pathogenicity. A total of 72 C. pseudotubercul osis genome sequences
were obtained by genome sequencing analysis, and the structure, evolution and pathogenicity differences of
C. pseudotuberculosis biovar equi or biovar ovis were identified. Based on the proteomics study, proteins such as
phospholipase D (PLD), serine protease (CP40) and neuraminidase H (NanH) were found to be related to
C. pseudotuberculosis physiology, toxicity and immunity, and other unknown functions. With the transcriptomics, it
was found that defense against oxidative stress, adhesion and regulation were most typical in the gene expression
difference in harsh environments such as high osmotic pressure, heat shock or acidic conditions. In this paper, we
analyzed the C. pseudotuberculosis Xuanhan strain (XHO02) we obtained with comparative genomic and SNP
evolution, and the application of proteomics and transcriptomics in C. pseudotuberculosis pathogenesis was
reviewed.

Keywords: Corynebacterium pseudotuberculosis, genomics, proteomics, transcriptomics, pathogenicity,
application
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