neighboring states of Minnesota and North Dakota consistently have among the highest incidences of
cryptosporidiosis in the nation (4). Therefore, understanding the role that zoonotic transmission plays in human
cryptosporidiosis will lead to more effective control of contamination reservoirs.

Objective
To und d the ission d' ics of C. parvum in the upper Midwest states of Wisconsin,

Minnesota, and North Dakota

Materials and Methods

Isolate source

216 C. parvum isolates were obtained from separate cases of human cryptosporidiosis in Minnesota and Wisconsin.
Thirty nine C. parvum isolates were obtained from separate cases of calf cryptosporidiosis in Eastern North Dakota and
Minnesota. All isolates had previously been confirmed as C. parvum by PCR-RFLP analysis of the 18s rRNA gene.

Targets for the multilocus typing of C. parvum isolates

Seven regions of the C. parvum genome (GP60, CP47, MS5, MS9, MSC 6-7, DZ-HRGP and TP14) were identified based
on the presence of microsatellites and previous reports of their polymorphism (1, 5, 6). A sixth region (GRH) was
located using data from CryptoDB (www.cryptodb.org) and primers were designed using CLC Main Workbench 4 (CLC
bio).

Sequence analysis
The amplified fragment of the GP60 gene was sequenced in both directions. Sequences were assembled and edited
using SeqMan (DNAStar) and aligned using the Clustal W algorithm in MegAlign (DNAStar).

Fragment size analysis

The sizes of fragments amplified from CP47, MS5, MS9, GRH, MSC 6-7, DZ-HRGP and TP14 loci was determined using a
fluorescence based fragment sizing approach. Briefly, the forward primer in each PCR reaction (or secondary reaction
in the case of a nested PCR) was labeled at the 5' end with FAM (a fluorescent dye). The resulting fluorescent product
following PCR amplification was separated on a 3730x| DNA Analyzer (Applied Biosystems) with a ROX labeled size
standard. Target fragment sizes were called using Peak Scanner v1.0 (Applied Biosystems).

Multilocus typing
Alleles at each of the eight loci were assigned a number. For each isolate, alleles from eight loci were combined to
give a multilocus type.
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Figure 2

Distribution of MLTs among humans and cattle

77 multilocus types were identified.
10% of MLTs were common to humans and cattle.

One MLT was identified in 19% of isolates, and was common to cattle and
humans

There was more diversity among isolates from humans (65 unique MLTs)
than cattle (4 unique MLT)

GP60 was the most polymorphic region typed with 23 different alleles,
compared with 3 for MS5, 4 for MSC 6-7, 5 for CP47, 7 for TP14, DZ-HRGP
and MS9, and 10 for GRH.

travel associated disease.

Conclusions
Zoonotic C. parvum transmission appears likely in the region

C. parvum is considerably more diverse in humans than cattle
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