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Abstract: This study aimed to isolate and identify the pathogen from the blood culture of a person infected with Strepto-
coccus suis 5, to understand the molecular biological characteristics of the strain, and to provide a basis for molecular epidemi-
ology. We performed routine isolation and culture, biochemical identification, mass spectrometry analysis, detection of patho-
gen diagnostic genes and virulence-related genes, and multi locus sequence typing analysis. The strain was found to be Stre pto-
coccus suis serotype 5, the virulence gene carrying pattern was mrp—+/ef — /sly+/gdh+/gapdh+/fbps— /orf2 —, the MLST
type was ST373, and the strain was resistant to chloramphenicol and tetracycline. Thus, Streptococcus suis serotype 5 can
cause human infection and can be rapidly diagnosed through isolation. culture, and identification of related pathogenic genes.
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Tab.1 Primers for gene detection of Streptococcus suis
Gene Sequences(5'—3") Tm/C  bp Gene Sequences(5'—3") Tm/C  bp
16S rRNA-F CAGTATTTACCGCATGGTAGATAT 60 328 cps20-F  TAATCGTTGCCTTTGAGCAT 51 938
16S rRNA-R GTAAGATACCGTCAAGTGAGAA cps20-R  CGCTATATAAGGAAACCTCGG
cps-1J-F  GGCGGTCTAGCAGATGCTCG 59 442 cps21-F  GGTGGCAAGGAGAGCAAAGT 57 325
cps-lJ-R GCGAACTGTTAGCAATGAC cps21-R ACATGGTAAGCCATTGCTGGA
cps] 1/2-F GATTTGTCGGGAGGGTTACTTG 61 450 cps22-F  AGGATCGGTAAGTTTAGGTACA 53 158
cps] 1/2-R  TAAATAATATGCCACTGTAGCGTCTC cps22-R ATGCAGTAAAACACGAAAACAA
cps3-F TGGGAGAAGGCAGAAAGTACGAGA 63 1273 cps23-F  TGCTCAACAAACGCAGCAAA 53 454
cps3-R ACCCCCAGAAGAGCCGAAGGA cps23-R TGACTGGTACATCTGCAGCC
cpsh-F ACTTGGAGTTGTCGGAGTAGTGCT 61 783 cps24-F  ACCCGGAAAAACCAGGAGTT 55 500
cpst-R ACCGCGATGGATAGGCCGAC cps24-R - ACCAATCAATGCCAAGCGAC
cps5-F TGATGGCGGAGTTTGGGTCGC 63 166 cps25-F  GGAGGAGCTGCGGGCTCATA 61 1211
cps5-R CGTAACAACCGCCCCAGCCG cps25-R TGGCCACAACCTGGATGCGTT
cps6-F  TACGGTCTCCCTTGCCTGTA 57 325 cps26-F  CAAAATTCCTGGATTAACGCTT 55 315
cps6-R AACTCAGCTAGTGCTCCACG cps26-R  CGATCTGAGGACTTATCAAGAA
cpsT-F AGCTCTAACACGAAATAAGGC 56 251 cps27-F  CTACGCCAATCGAAGCCAGA 57 506
cpsT-R - GTCAAACACCCTGGATAGCCG cps27-R - CCAGTAAGAAGCCTGTCGCA
cps8-F ATGGGCGTTGGCGGGAGTTT 59 320 cps28-F  GGACTTCGGTACCTTAGCGT 57 865
cps8-R  TTACGGCCCCCATCACGCTG cps28-R CTCCAGCACATTCCCGTACC
cps9-F  GGGCCACTCAATCAGAGC 56 507 cps29-F  GTGCGGGCGTTATTTTTGGT 55 435
cps9-R CATCCCATTTCCAACACG cps29-R  AGCCTTGCAACCCATTTCCT
cps10-F  TTACGAGGGGATTCTGGGGT 57 153 cps30-F  CTTTAATTGCTTGCGCCCGT 55 170
cps10-R CGGGACAACAGATGGAACCT cps30-R  ATTCGGGCTACCCATTGCAG
cpsi1-F TACAGTGCTTGCAGCCCTAC 59 896 cps31-F GGAGTGCTCTATGCCACCTT 57 550
cpsi1-R - CGACTTGTCGTGCCCTGAT cps31-R GCATTGCCCCTACAGCAAAC
cps12-F  TGTGGCGATAGGACAACAGG 59 209 cps33-F  GAGTTGCGACCTATTATTCTCA 55 731
cps12-R - ACCAAGAAGTTTCCGCCTGA cps33-R GAATTGAACAACGACTGCAATA
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Gene Sequences(5'—3") Tm/C  bp Gene Sequences(5'—3") Tm/C  bp
cpst3-F  CTGGTGCTGCAATTTCGCTT 53 1135 ef-F GCTACGACGGCCTCAGAAATC 56 626
cps13-R - GCAGACTAGCTGCAGTTCCA efR TGGATCAACCACTGGTGTTAC
cps14-F  AATCATGGAATAAAGCGGAGTACAG 65 550  mrp-F CAGATGTGGACCGTAGACC 56 316
cps14-R - ACAATTGATACGTCAAAATCCTCACC mrp-R  GGATAATCACCAGCAGGAA
cpsi5-F  GCAAGAAAGCTTCCGGATGGA 57 274 sly-F GCAGAAGGGACAACTGTAGAAG 56 443
cpslt5-R - CAAGAGAGTGTGCAACCCCA sly-R GGACTGCTATTATGGACTGTTGA
cpsl6-F  TGGAGGAGCATCTACAGCTCGGAAT 69 202 gdh-F  GCAGCGTATTCTGTCAAACG 56 688
cpsl6-R  TTTGTTTGCTGGAATCTCAGGCACC gdh-R CCATGGACAGATAA AGATGG
cpslT-F ACTTGGGTTGGAATGGCGAA 55 906  gapdh-F  CAGTCAAAGCCCGCAACC 56 571
cpslT-R  ACCACCGAAAGTCAGGTCAC gapdh-R CCACCGAAGCCAAGAGGT
cpsi8-F  CGGGGCAGTCTTACTCATGG 55 432 fopsF CAAGGTTTGGGTCGGGATA 56 720
cpsl8-R  ATGACAGCGAAACGGACAGA fopssR CCCGTCTGTTGCCAAGTAA
cpsl9-F - AGCAGGGTTGCGTATGGCGG 61 1024 orf2-F  CAAGTGTATGTGGATGGG 56 858
cpsl9-R - ACAAGCACCAGCAAAGACCGCA orf2-R  ATCCAGTTGACACGTGCA

®2 THNERERSY pEr
Tab.2 Primers for seven housekeeping genes :
Gene Sequences(5'—3") Tm/C  bp
aroA-F TTC CAT GTG CTT GAG TCG CTA 59 482
aroA-R  ACG TGA CCT ACC TCC GTT GAC 2
cpn60-F TTG AAA AAC GTR ACK GCA GGT GC 52 466
cpn60-R  ACG TTG AAI GTA CCA CGA ATC -
dpr-F CGT CTT TCA GCC CGC GTC CA 50 434 e
dpr-R GAC CAA GTT CTG CCT GCA GC i M
gki-F GGA GCC TAT AAC CTC AAC TGG 55 480 %?% L)
gki-R  AAG AAC GAT GTA GGC AGG ATT o — s 45_ T
mutS-F CGC AGA GCA GAT GGA AGA TCC 40 526 B1 RitiERE
mutS-R  CCC ATA GCT GTT TTG GTT TCA TC Fig.1 Peak shapes of the mass spectrum
recA-F TAT GAT GAG TCA GGC CAT G 50 398
recA-R  CGC TTA GCA TTT TCA GAA CC
thrA-F~ GAT TCA GAA CGT CGC TTT GT 52 523
thrA-R ~ AAG TTT TCA TAG AGG TCA GC 2000
1500
2 % R 750
2.1 LSRR HOL R °00
2.2 ALY VITEK2 GP .89 % M HE Bk 1 250
R8TV MG HERRTA 2 A, 100

2.3 T BhOG R BT H B CAT R ] BT RS (MAL-
DETOF- MS) %32 4550 - 838 51 fH (ScoreValue) iy ‘ o

2,03 (I B 10 56 72 Ky S REBR ) . i PR LD 1 S bl
2.4 BEERAR AR HE 5 s S

NP B e SR B VD A M AR R e T R Fig.2 Electropherogram of Streptococcus suis detection
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strain: 11538 J¥ 411 100 % AHAL ., $2 7% 12 TR PR oA 445 4
BREA MV AL 5 AL i N BB ef (—Dmrp
(+)sly (+)gdh (+) gapdh (+) fbps (—)orf2
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TPA_inf: Streptococcus suis DNA, capsular polysaccharide locus, serotype: 5, strain: 11538
Sequence ID: BR001003.1 Length: 29176 Number of Matches: 1

Range 1: 15637 to 15802 GenBank Graphics

Identities
166/166(100%)

Score Expect
307 bits(166) le-79

Query 2

Gaps Strand
0/166(0%) Plus/Plus

TGATGGCGGAGTTTGGGTCGCTCGTTATTTAGTGGGAAATCACGAAATTGACCTGTTTGA 61

CLEECCEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETTETTTTTTTEI oL

Sbjct

Query 62

15637 TGATGGCGGAGTTTGGGTCGCTCGTTATTTAGTGGGAAATCAGGAAATTGACCTGTTTGA

15696

TAGAGTTAAAATTGGTTCTAATGTTCATATCGGCGTCAATGCTATCATACTGCCAGGAGT 121

CECECEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETTTTTTTTTETT T |

Sbjct

Query 122

15697 TAGAGTTAAAATTGGTTCTAATGTTCATATCGGCGTCAATGCTATCATACTGCCAGGAGT

15756

AACCATAGGAAATAATTGTATTATTGCGGCTGGGGCGGTTGTTACG 167

CCLCLEELUEETEEEE T EEEEE L LT

Sbjct

15757 AACCATAGGAAATAATTGTATTATTGCGGCTGGGGCGGTTGTTACG 15802

3 CpsS FHILEITER

Fig.3 CpsS sequence alignment results

2.6 MLST 2558 aroA-cpn60-dpr-gki-mutS-re-
cA-thrA FEPH S35 8-30-5-45-44-22-109, £
FOXT 7 50 43 B RS Ry ST373, 7 A~ 3 [ A, ik 45 5
LK 4,

bp
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M:DL2000;1:ar0A ; 2:cpnb0;3:dpr;ds ghi;5:mutS;6:recA;
7:thrA
4 MLST Bk E
Fig.4 Electropherogram of MLST
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