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Identification and Phyletic Evolution Analysis of
Actinomyces hyovaginalis from Swine
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(Heilongjiang August First Land Reclamation University Animal Technology College, Heilongjiang, Daging 163319, China)

Abstract: A strain was isolated from internal organ of died porcine about 8 weeks with purulent pneumonia,
arthritis, pyogenic arthritis and endocarditis in April 2007. Objectives of the study are to confirm the genus
of the strain, pathopoiesis, and drug sensitivity. The mainly study methods: the first, the strain was identified
by the phenotype and the characteristics of the biochemistry, sequence 16S rDNA genes of the strain was
analyzed by molecular biology technology, finally animal experiment and drug sensitivity testing were done.
The results of the phenotype and the characteristics of the biochemistry showed that it is greatly similar to
Actinomyces hyovaginalis, 16S rRNA sequence analysis exhibited the homology achieved to 99.2% com-
pared with group III strains of Actinomyces hyovaginalis, and the phyletic evolution analysis also indicated
that it has mostly relationship with group III strains of Actinomyces hyovaginalis. Animal experiment dis-
covered it has highly pathogenicity to Mus musculus albus; Drug sensitivity testing showed that it is hyper-
sensitive to Erycin, Gentamicin and Amikacin. So, the result of the study confirmed that the strain is Actin-
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omyces hyovaginalis IIT with the pathogenicity.

Keywords: Porcine, Actinomyces hyovaginalis, Isolation, Idendification, Phylogenetic analysis

(Actinomyces hyovaginalis, A.

hyovaginalis) [
A. hyovaginalis Hommez (1991)
II 111 II
;11
I Collins  (1993) 16S rRNA
, A. hyovaginalis'!!
Storms (2002) . II 111
, 16S rRNA ,
98.8% , DNA-DNA
tRNA
111 A. hyovaginalis, A
hyovaginalis “ ” (
1T ) ” ( 1T )
A. hyovaginalis
3]
, 16S
rRNA s A.
hyovaginalis 11T
1 #k
11 mH
1.2 HEHRE
10%
: (BHI) BD
; Oxoid

http://journals.im.ac.cn/wswxtbcn

13 EURXERAYA

, 20070617 20070406
1.4 EFZiRXF
LA Tag DNA pMD18-T (TaKaRa);
dNTPs DNA Marker(Tiangen);
BamH I Hind III EcoR I (MBI); K
(MERCK);
; E. coli DH5a
15 Rz
30g~40 g ,
2 Wk
21 IeRERSFEEL
2007 3 , 40 )
, 8
, 41°C ; )
2d~3d
22 HMEHBEIFEF
10%
BHI( 10% )
, 37°C ,24h

© HERFRHMEDHRTEATIKSHEELS http:/,

‘journals. im. ac. cn



783

23 HiRAE

37°C 24 h~48 h

2.4 #HE 16SrDNAPCR H# IR Y E
2.4.1 SI¥git: 16S rDNA

B E)

16S rDNA ,
16S rDNA
Lane s

16S rDNA , DNA
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B 1 A. hyovaginalis ZE#7 8% 8% R ¥ MIRfEIEHE L E
AREFHTHEF 8 hEEES

Fig. 1 Colonial morphology of A. hyovaginalis cultured 48
hour under the agar medium with 8% fresh sheep blood and
oxygen condition

[l 2 A. hyovaginalis £ Z K eEMRER
Fig. 2 Results of Gram staining for A. hyovaginalis

1504 bp

B3 5 E&E# 16S IDNAPCR 18R

Fig. 3 Results of PCR of isolated strains 16S rDNA
: M: DL2000; 1:

Note: M: DL2000; 1: Isolated strain.

3.3.2 4 EEk 16S 1DNA RS LSEER:

, PCR 16S
rDNA pMDI18-T ,
BamH I  Hind III s
DNA
DNA

, 220bp 1330bp DNA (4

1
Table 1 The results of biochemistry

Biochemistry tems Results Biochemistry items Results Biochemistry items Results
Glucose 4 Manico = Cyclohexanhexol =
Gossypose 4 Manico = Sucrose A
Sorbitol - . i Lactose 4
a-glucosidase
Maltose A Galactitol - Ribose 4
Rhamnose = Melibiose = Synanthrin e
Hippurate = Hippurate = Mycose =
Malonate - B- ONPG i Carubinose i
Nitrate reduction = Lysine 4 Xylose =
Potassium cyanide = Ornithine = Starch =
Citrate = Arginine = Esculin s
. Mobility = Hydrogen sulfide =
Bromocresol purple milk O.RF
0,
s . . B M.R 4 Indole =
Agar culture-medium with 5% blood of sheep
5% B .
. . . V.P = Gelatinum =
Agar culture-medium with 5% ox blood Haemolysis
0,
BHI ‘ 10% . Oxidase = Urea =
BHI with 10% calf serum Growth prosperity
0,
. e /(.’ Catalase = Acetamide +
Nutrient broth with 10% calf serum
T+ ; : .
Note: +: Positive reaction;  : Negative reaction.
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Fig. 4 Results of double digest of positive plasmid identi-
fied by BamH I and Hind 111

16S rDNA A. hyovaginalis III
GenBank No. AF489584  AJ293302 ,
99.2%  96.9%; A. hyovaginalis 11
GenBank No. X69616 95.6%,
ovaginalis-like GenBank No. AJ234064

A. hy-
98.3%

(Arcanobacterium pyogenes, A. pyogenes)GenBank

No. X79225 85.6%,
( 2)
3.3.5 S EE# 16S IDNA EERKENFERAR
FHUBDER: GenBank 12
DNAStar Clustall
, 16S rDNA
A. hyovaginalis III GenBank No.

: M: DL2000; 1: ; 2: 16S rDNA PCR AF489584  AJ293302 , 0%;
Note: M: DL2000; 1: Positive plasmid; 2: 168 tDNA PCR P“’duc' A. hyovaginalis-like GenBank No. AJ234064
tion of isolated strain.
3.3.3 HEEFk 16S rDNA FEXENFLER: ;A hyovaginalis 1I

NCBI Blast GenBank No. GenBank No. X69616 )
AF489584 A. hyovaginalis 98%, 0.5%; A. pyo-
206 bp genes GenBank No. X79225 ,

Hind I11 , BamH I 3% ( 6)

Hind 1II , 3.4 HHEHKE
220bp 1330bp DNA ,

( 5)
3.3.4 4 EE¥E 165 rDNA EE K BNFELERE ; G
REER: ( 3)

&2 N BEMS GenBank L & # 16S rDNA EEREIJRIELL 8 4 R
The results of sequence homology comparing the isolated strains with 16S rDNA genes from GenBank strains

1 2 3 4 5 6 7 8 9 10 11 12 13

Table 2

1 86.8 86.3 91.5 86.7 833 839 851 881 825 831 844 862 1 A.bovis (X81061)

2 108 88.6 80.8 92.1 89.7 909 91.6 92.7 844 856 868 920 2 A.canis (AJ243891)

3 102 79 85.1 87.0 854 866 87.0 875 831 853 859 872 3 A.hordeovulneris (X82448)

4 58 12.0 12.0 81.1 794 799 809 809 776 782 780 809 4 A.howellii (X80411)

5 103 52 9.0 11.6 96.7 96.2 98.8 92.1 838 829 856 992 5 A hyovaginalis (AF489584)

6 105 53 89 11.7 0.1 943 96.6 913 825 812 846 969 6 A. hyovaginalis (AJ293302)

7 106 5.1 9.0 12.1 0.9 1.1 96.8 904 83.7 832 845 956 7 A. hyovaginalis (X69616)

A. hyovaginalis-like

8 103 5.1 87 114 0.1 0.3 0.7 93.0 842 836 857 983 8 (AJ234064)

9 102 49 93 120 53 5.4 5.4 5.2 843 849 856 93.0 9 A.odontolyticus (AJ204040)

10 135 129 137 153 13.6 135 12.7 128 135 85.8 88.7 839 10 Actinobaculum suis (S83623)
Arcanobacterium haemo-

1 11.8 1.1 111 127 124 125 122 12.0 114 11.0 91.1 831 11 Iyticum (J234059)
Arcanobacterium pyogenes

12 125 114 115 133 123 120 124 120 123 94 5.7 85.6 12 (X79225)

13 104 52 88 119 0.1 0.2 0.9 0.1 52  13.0 123 122 13 Isolated strain

1 2 3 4 5 6 7 8 9 10 11 12 13
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Isolated strain TAAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGCACGGCCTTGGGGTTTTCCTTGGGGTTGG 90
A NYOVAgINAl S 72

Isolated strain TGAGTGGCGAACGGGTGAGTAACACGTGAGTAACCTGCCCCCTTCTTTGGGATAACGGTCGGAAACGGCTGCTAATACTGGATATTCACA 180

AL NYOVAGINALIS. . . oo e e e e e e e e e e 162
yovag Hind 11

Isolated strain CATTGTCGCATGGTGGTGTGTGGAAAGCTTTTGTGGTGGGGGATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCTTACCAAG 270

A YoVaginalis. . . ... 252

Isolated strain GCTTTGACGGGTAACCGGCCTGAGAGGGTGACCGGTCACATTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT 360
A NYOVAgINaliS. . . o . e e 342

Isolated strain TTTGCACAATGGACGCAAGTCTGATGCAGCGACGCCGCGTGAGGGATGGAGGCCTTCGGGTTGTGAACCTCTTTCGCTCATGGTCAAGCC 450
A RYoVaginalis. .« . ..o e e 432

Isolated strain GCACGTGTGCGTGTGGTGAGGGTAGTGGGTAAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTG 540
A yovaginalis. . . ... 522

Isolated strain TCCGGAATTATTGGGCGTAAAGGGCTTGTAGGCGGTTGGTTGCGTCTGCCGTGAAATCCTCTGGCTTAACTGGGGGCGTGCGGTGGGTAC — 630
A NYOVAgINaliS. . . .. e 612

Isolated strain GGGCTGGCTTGAGTGCGGTAGGGGAGACTG-AATTCCTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCG 719
A.hyovaginalis. . ....... .. .. .. . il PP 702

Isolated strain GGTCTCTGGGCCGTTACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCATGCTGTAAACGTTGGG 809
A hyovaginalis. . . ... Soo... 792

Isolated strain CACTAGGTGTGGGGGCCACCCGTGGTTTCTGCGCCGTAGCTAACGCTTTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTC 899
A. hyovaginalis. . . .. P 882

Isolated strain AAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCAAGGCTTGACATGCACC 989
A NYOVAgINaliS. . . o .o e e 972

Isolated strain CAGAGCCTCCAGAGATGGGGGTGCATTTGGTTGGGGGTGTGCAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA 1079
A. hyovaginalis. . ...... D T R (A . VO 1062

Isolated strain GTCCCGCAACGAGCGCAACCCTTGCCCTATGTTGCCAGCACGTTGTGGTGGGGACTCGTGGGGGACTGCCGGGGTTAACTCGGAGGAAGG 1169
A Ryovaginalis. . . ..o e e 1152

Isolated strain TGGGGATGACGTCAAATCATCATGCCCCTTATGTCTTGGGCTTCACGCATGCTACAATGGCTGGTACAGAGGGTTGCGATGCTGTGAGGC 1259
A NYOVAgINaliS. . . o .o e 1242

Isolated strain GGAGCGAATCCCTTAAAGCTGGTCTCAGTTCGGATCGAAGTCTGCAACTCGACTTCGTGAAGGTGGAGTCGCTAGTAATCGCAGATCAGC 1349
A Nyovaginalis. . . ..o A, 1332

Isolated strain AACGCTGCGGTGAATACGTTCTCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTTGGTAACACCCGAAGCTCATGGCCTAACCGG 1439

A.hyovaginalis. . ... 1374
Isolated strain TTTGCCGGGGGGAGTGGTCGAAGGTGGGATTGGCGATTGGGACGAAGTCGTAACAAGGTAACCGT 1504
A. hyovaginalis 1374

5 4> BE#k 16S rDNA EEMFLER
Fig. 5 Sequencing results of 16S rDNA Gene isolated strains
: A. hyovaginalis: GenBank AF489584; Isolated strain:
Note: A. hyovaginalis: GenBank No.AF489584; Isolated strain: Isolated from died piglet.
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Actinomyces hyovaginalis (AF489584)

Actinomyces hyovaginalis (AJ293302)
Isolated strain
Actinomyces hyovaginalis-like (AJ234064)
Actinomyces hyovaginalis (X69616)

Actinomyces odontolyticus (AJ204040)

Actinomyces canis (AJ243891)

Actinomyces hordeovulneris (X82448)

Actinomyces bovis (X81061)

Actinomyces howellii (X80411)
Arcanobacterium haemolyticum (J234059)

N { Arcanobacterium pyogenes (X79225)

seessss smenseao - Aetinobaculum suis (SB3623)

92 | ! l ! |

8 6 4 2 0

B 6 % EEHS GenBank EE#k (8 16S rDNA ERE#H LD TLER
Fig. 6 The analytic result of gene evolution about 16S rDNA between the isolated strains and that in GenBank

Note: Letter and number in parentheses behind the name of bacterium: Gene logging number in GenBank; Scale: Nucleotide Substitutions.

3 ( 1 mm)

Table 3 The results of susceptibility test for isolated strain

Antibiotic Diameter Antibiotic Diameter Antibiotic Diameter
. 28.0 » . 13.0 . 25.0
Gentamicin Actinospectacin Torlamician
L 24.0 ol . 15.0 . 18.0
Amikacin Cillimycin Streptomycin
. . 22.0 . 8.0 \/ 6.0
Minocycline Streptonivicin Aneet
- 0 y 0 ¢ 0
Chemitrim Ampicil Penicilin G
. . 18.0 . 35.0
Acetylspiramycin Chloramphenicol
20 mm~30 mm: ; 10 mm~20 mm: ; 10 mm ; 0 mm:
Note: D 20 mm~30 mm: High sensitive;10 mm~20 mm: Mid-sensitive; <10 mm: Low sensitive; 0 mm: Resistant.
4 SR N
HIV Collins  (1993) 16S rRNA ,
- - - - 1
A. hyovaginalis, A. hyovaginalis'
« » A. hy- [7,8],
ovaginalis III , A. hy-
ovaginalis ;
A. hyovaginalis , A. hyovaginalis
; A. hyovaginalis 16S rDNA

2.4%~6.6%,
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