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Isolation and identification of two Trueperella pyogenes
strains from different hosts and bioinformatics analysis of
the plo gene

WANG Xi', ZHAO Jin%, LI Ke', ZHAO Guohong?, CHANG Zhishun', XIN Aiguo”’

1 Poultry Husbandry and Disease Research Institute, Yunnan Academy of Animal Husbandry and Veterinary
Sciences, Kunming 650224, Yunnan, China
2 Yuxi Agriculture Vocation-Technical College, Yuxi 653106, Yunnan, China

Abstract: [Background] Trueperella pyogenes is an opportunistic pathogen causing infections
in humans and diverse animal species, particularly non-specific purulent infections in animals.
[Objective] To characterize the suspected 7. pyogenes strains from different hosts. [Methods]
Strains were isolated from the subcutaneous abscess of forest musk deer and duck tarsal joint
abscess and identified based on Gram staining and bacterial 16S rRNA gene analysis. The
biological properties of the two strains were characterized through the analysis of the growth
curves, drug sensitivity test, and detection of virulence genes. Then we analyzed the sequence
and predicted the structure of the pyolysin gene plo. [Results] The strains isolated from forest
musk deer and duck were named FTP-1 and DTP-1, respectively. According to the growth
curves, the growth rates of the two were quite different. Drug sensitivity test showed that the
two strains were resistant to [-lactams, sulfonamides, and rifamycins and sensitive to
aminoglycosides and quinolones. Both strains carried plo, nanH, nanP, fimA, and fimE genes,
and DTP-1 also harbored fimC gene. There were host-specific differences in the nucleotide
sequence of plo gene between the two strains, but the amino acid sequences of encoded proteins
were the same. The pyolysin (PLO) of 7. pyogenes was highly similar to other members of the
cholesterol-dependent cytolysin family. [Conclusion] One strain of 7. pyogenes was
respectively isolated from forest musk deer and duck in Yiliang of Yunnan Province, and the
plo gene of two strains had close genetic relationship. The biological characteristics can serve as
a reference for further research on and prevention and control of the pathogen.

Keywords: Trueperella pyogenes; isolation and identification; p/o; bioinformatics
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Table 1  Virulence genes primer information

Gene Sequence of primer (5'—3") Annealing temperature (°C) Product length (bp)

plo F: TGAGTTGTTCAGTAGTCACG 57 2 559
R: GATCACGACGAATCTAATCC

nanH F: CGCTAGTGCTGTAGCGTTGTTAAGT 60 781
R: CCGAGGAGTTTTGACTGACTTTGT

nanP F: TTGAGCGTACGCAGCTCTTC 60 150
R: CCACGAAATCGGCCTTATTG

cbpA F: GCAGGGTTGGTGAAAGAGTTTACT 60 124
R: GCTTGATATAACCTTCAGAATTTGCA

fimA F: CACTACGCTCACCATTCACAAG 57 605
R: GCTGTAATCCGCTTTGTCTGTG

fimC F: TGTCGAAGGTGACGTTCTTCG 60 843
R: CAAGGTCACCGAGACTGCTGG

fimE F: GCCCAGGACCGAGAGCGAGGGC 55 775
R: GCCTTCACAAATAACAGCAACC

fimG F: ACGCTTCAGAAGGTCACCAGG 57 929

R: ATCTTGATCTGCCCCCATGCG
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Figure 1 The pathogenic bacteria appeared
B-hemolysis on blood agar plate.
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Trueperella pyogenes DTK433 (LC500005.1)
— @ FTP-1 (0Q205178)

Trueperella pyogenes 22KM0800 (CP097247.1)
Trueperella pyogenes Arash114 (CP028833.1)
— A DTP-1 (0Q205177)

84r Trueperella pyogenes EMSSI48 (CP096280.1)
Trueperella pyogenes DAT1453 (LC500013.1)
Trueperella pyogenes M19 (JN578134.1)

100 || Trueperella pyogenes TP1 (CP033902.1)

Trueperella pyogenes TP-2849 (CP029004.1)

Trueperella pyogenes TP6375 (CP007519.1)

Trueperella pyogenes M22 (JIN578117.1)
Sé-l_l— Trueperella pyogenes jx18 (CP050810.1)

Trueperella pyogenes NIAH 13535 (LC500012 .1) |

Trueperella pyogenes

100 l Arcanobacterium haemolyticum NCTC8452 (LS483427.1)

0.005

Trueperella bernardiae ATCC BAA-441 (LC500015 .1) :l Trueperella bernardiae

|Arcanobacterium haemolyticum SCDR 1 (CP034038.1) j| Arcanobacterium

haemolyticum

2 FEHEET 16SrRNA BEEAFIZEIMAZAERN PP 5 BMARERNERS; 530
B bootstrap SZHER; FRRZIEE 0.005 ZFANZEF M SCKE; & 0 BRI A TSR

SrEkk. TR

Figure 2 Phylogenetic tree established based on 16S rRNA gene sequences of pathogens. Numbers in parentheses
are the accession numbers of related strains; The numbers in each branch points are percentages supported by
bootstrap; Bar=0.005 is nucleotide divergence; ® : Forest musk deer isolates; A : Duck isolates. The same below.
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Figure 3 Determination results of pathogen growth
curve. *: Significant differences (P<0.05).
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Table 2 Results of drug sensitivity test of pathogens

Types of antibiotics Antibiotics

Inhibition zone diameters (mm)

Duck Forest musk deer
B-lactam Penicillin G 0 (R) 0 (R)
Ampicillin 0 (R) 0 (R)
Amoxicillin 12 (R) 10 (R)
Cefalexin 17 (I) 20 (S)
Cefotaxime 12 (R) 11 (R)
Ceftazidime 14 (R) 17 (R)
Cefradine 21 (S) 23 (S)
Tetracyclines Tetracycline 18 (I) 18 (I)
Doxycycline 17 (R) 20 (D
Macrolides Erythromycin 18 (I) 19 (D)
Azithromycin 14 (S) 13 (S)
Roxithromycin 18 () 17 (D
Quinolones Enrofloxacin 25 (S) 27 (S)
Ciprofloxacin 24 (S) 22 (S)
Levofloxacin 25(S) 28 (S)
Aminoglycosides Streptomycin 23 (S) 26 (S)
Kanamycin 20 (S) 24 (S)
Tobramycin 18 (S) 19 (S)
Spectinomycin 28 (S) 31 (S)
Gentamicin 21 (S) 22 (S)
Neomycin 21 (D 23 (D)
Amikacin 23 (S) 22 (S)
Lincomycin Lincomycin 20 (S) 10 (R)
Clindamycin 21 (S) 14 (R)
Peptides Polymyxin B 11 (D) 12 (S)
Bacitracin 0 (R) 0 (R)
Amphenicols Chloramphenicol 16 () 17 (D
Florfenicol 25(S) 21 (S)
Sulfonamides Compound sulfamethoxazole 0 (R) 0 (R)
Rifamycin Rifampicin 13 (R) 12 (R)

S: fUE; 1. H4; R: THZ

S: Sensitive; I: Intermediate; R: Resistant.

B (fimG) , FRIBT 5 AL e BB T A 1 B ) ik
54, 9K plo. nanH . nanP. fimA. fimE;
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GenBank " A [ 1 A VR AY 18 KR ALK BRBLFT 15
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—
-
_—
_—
B4 FEESHEEPCRIELER M: DL5000 DNA Marker; 1-8: KUK J Mk EE U5 AL i B A AT B4

plo. nanH. nanP. cbpA. fimA. fimC. fimE F fimG IEH 5 9-16: AR ARG IE ALK BEFAT I plo. nanH .
nanP. cbpA. fimA. fimC. fimE F fimG FEH; 17. BHPEXTHE

Figure 4 PCR amplification results of pathogenic bacteria virulence genes. M: DL5000 DNA Marker; 1-8:
plo, nanH, nanP, cbpA, fimA, fimC, fimE and fimG genes of Trueperella pyogenes isolated from forest musk
deer; 9—16: plo, nanH, nanP, cbpA, fimA, fimC, fimE and fimG genes of Trueperella pyogenes isolated from

duck; 17: Negative control.
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Figure 5 Phylogenetic tree (A) and site variation analysis (B) of plo gene nucleotide sequence.
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Table 3  Antigenic determinants prediction of PLO ZAELAR M SOPMA Tiiill, PLO JEAF7E 4 Fh
protein . .
o ok A gl I -

No. Start End Sequence 2 *@ R Q}%ﬁ}E 134 71~(25.09%), B i?ﬁ

position position 36 1~(6.74%) . FEARSE 124 4~(23.22%) A1 JC AR ]
15 21 AFASLVASVVAAATVTM X X , .
5 3 46 LTDGLSAPRAS Bl 240 1~(44.94%), DATCHLIE o G e
365 85 SVDKYIRGLKYDPSGVLAVKG (7). &AL Phyre2 T, 2RA5% L% PLO
4 88 95 IENVPVTK %
5 101 107 GTYTVFK BB R (K] 8A) 5 A7 [G ¥l (Ramachandran
6 126 139  NNAHVYPGALVLAN plot)Xf PLO # [ = 0451 Tt 45 5'%1_ \1‘}?, 2
7 148 166 TSIGIARAPQTVSVDLPGL . .
9 201 208 YPDHAAKI X3 N, 8.0%A9FRFEAL T &AM VT X IR, 0.5%
10 221 242 LEAKLGLGFEKVSAKLNVDFDA N _ o
11 248 266  RQVAIASFKQIYYTASVDT FRIFRIEAL T R AT 52 XA, 0.2% 9538 A
12 268 280  TSPHSVFGPNVTA AP SR, O P K AR 1 90% , T4
13 293 310  PLGYISSVSYGRQIFVKL #
14 317 328  NDVQAAFSGLFK GIVEE(K 8B), &IELHA: SWISS-MODEL
15 350 357  RATVYVVG — SR :

7, PLO =254 545 EK IR 45 1L O (streptol

16 362 368  GGVEVAT HOXS ”*@ i *{ﬁm%ik (i epIOysin
17 384 399  FSTKVPAVPVSYAVNF O, SLO)MI B AE A R IR ML &= O
18 404 410  QLAAVRS L ” T
9 43 439 GOGYVAKE (listeriolysin O, LLO)fffDCS R R IERZ
20 508 520  NLPLVPHREIVLK Bahiy X F—#8E s E (E 9A . 9B).,
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Figure 7 Protein secondary structure prediction of PLO. The lines in the graph from long to short represent
a-helix, extended strand, B-turn and random coil, respectively.
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Figure 9 PLO, LLO and SLO structure assessment (A) and consistency comparison (B).
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