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L Characterization and MLVA typing of

C. difficile PCR Ribotype 078

m [solates originated from human diarrhoeal patients
(n=54) from the year 2005, 2006 and 2007

m Diarrhoeal pig 1solates(n=11, from 2 pigfarms)

m Toxin gene PCR (tcdA, tcdB, Binary toxin)

m ErmB gene

= Susceptibility pattern (moxifloxacin, ciprofloxacin)
» tcdC gene sequencing

s Multi Locus Variable Number Tandem Repeat
Analysis (MLVA)



L
we Results characterization type 078

s Human (n=43), pig isolates (n=8)
= TcdA (100%), TcdB (100%),
m Binary toxin (100%),
s ErmB gene (14%): Human 1solates (7%), pig isolates (50%)

= Susceptibility (breakpoints CLSI, 2007)
m Type 078 resitant:
= moxifloxacin 12% (MIC >4 mg/1)
= ciprofloxacin 88% (MIC >4 mg/1)
m “Historic” type 027: moxifloxacin S, ciprofloxacin R

s “Epidemic” type 027: moxifloxacin R, ciprofloxacin R



TcdC sequencing

T

eI 100 CTACTGGCATTTATTTTAGGCGTGTTTTTTGGCALATATATCCTCACCAGCTTGTTC TG
RiEH?DEDTE 100f CTACTGGCATTTATTTT TG GTGTGTTTTTTGGC AATATATC CTCACC AGC TTGTTC TG
Ribotype 027 | 100| CTACTGGCATTTATTTT-GGTGTGTTTTTTGGCALTATATCCTCACCAGCTTGTTCTGA
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1 Int incidence study -2

169-2007
130-2007
131-2007
133-2006-2
136-2007
121-2007
142-2006
174-2007
108-2006
104-2006-1
102-2007
110-2006
145-2006
176-2007-1
168-2007
184-2006-3
172-2007
178-2006 (D01)

166 Pig strain 7 |

130
131
129
129
128
130
130
130
130
130
123
130
133
131
130
130
126
131
131
130
130
130
130
131
132
130
129
130
126
131
125
130
130
130
130
130
130
130
130
130

GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGAGGLGGTC AT TTC TALCC AR L A TC AG T TATAGATTC TC AL AL CAGARLTAGLARC TTTAALRTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTC ACC AGC TTGTTC TGALGACC ATGLGGLGGTC AT TTC TALT TALLC A TC AG T TATAGATTC TC AL AL CAGA R L TAGLARC TTTAALTAGCAALTTGTCTGATGUTGLACCATGGTTC L]
GGCAATATATCCTCACCAGC TTGTTC TGALGACC ATGAGGAGGTC AT TTC TAATTARLC ATC AGTTATAGATTC TCALA AR CAGARLTAGLARCTTTARATAGC ARATTGTCTGATGCTGRAACCATGGTTCA]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]

Human and pig strains had the same mutation

leading to a stopcodon

GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTC ACC AGC TG TTC TGALGACC ATGAGGAGGTC AT TTC TAATTA L L ATC AGTTATAGATTC TC AL LA A CAGA R A TAGLA ACTTTARATAGCARATTGTCTGATGCTGAACCATGGTTC L]
GGCAATATATCCTCACC AGCTTGTTC TGALGACC ATGAGGAGGTCATTTC TAATTALLC ATC AGTTATAGATTC TCAL LA ACAGARLTAGLARCTTTARATAGCARATTGTCTGATGCTGAACCATGGTTCL]




Results MLLVA

= Human 1solates (n=54) and pig isolates (n=11)

s Highly discriminatory genotyping method
m PCR based on tandem repeats on 7 loci
m Fragment analysis on ABI 3100
m Data analysis: Bionumerics

= Genetic relationship between strains of the same
ribotypes
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Results M

BEL2
U3, NH4
GRS, NH11

BR1, GER1
OV1, OV2
U1, FRA2, NED1,




Conclusions

= Susceptibility pattern type 078 1dentical to historic type 027
1solates

= Identical toxin profiles

s Human and pig isolates
m Ribotype 078 vs 027

= Point mutations leads to non-functional TcdC gene
= Genetic relationships between human and pig 1solates

= Ribotype 078 has the same virulence markers as the highly
virulent ribotype 027
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