Veterinary Researcher puts in a Call for Samples of microfilaria and/or heartworms for Genetic Survey

 Dr. Mark Rishniw, a veterinary internist and noted genetic researcher at Cornell University CVM, is requesting the assistance of veterinary practitioners from across the United States.   He would like collect blood samples containing microfilaria (>5 mL) and/or collected adult heartworms in order to perform a genetic survey to explore the genetic diversity of heartworms.  His hope is these analyses, along with geographic information on the samples, will provide a clearer picture of the diversity of heartworm genetics, and to see if a lack of diversity is contributing to issues described by practitioners in certain locals in the US and elsewhere.

Dr. Rishniw’s Call for samples:

I am looking to collect samples from dogs infected with D.immitis that are microfilaremic, so that I can extract DNA for analysis.  Alternatively, entire adult worms can be submitted.  I am willing to accept as many samples as clinicians are willing to submit – these can be batched into one box for mailing, or sent individually.  Each sample should be labeled with a unique identifier (owner name/dog name) and the patient’s zip or postal code, so that I can map the sample to a geographical location.

Samples can be submitted via regular mail (padded envelope).  EDTA or Heparin samples are preferred.  Plastic blood collection tubes are preferred if shipping in an envelope (to avoid breakage).  0.5-1ml of blood is sufficient.  

Please email me or call me for additional information: 

mr89@cornell.edu
916-275-1650

Please submit samples to the following address:

Mark Rishniw, BVSc, MS, PhD, DACVIM (Cardiology & Internal Medicine)

C2-015 VMC

College of Veterinary Medicine

Campus Rd

Cornell University

Ithaca, NY 14853

Phone: 607-253-3284

Fax: 607-253-3289

email: mr89@cornell.edu
Background and significance

Dirofilaria immitis has a worldwide distribution, and is endemic in many regions of the United States.  Recent studies have suggested that heartworm from certain regions might have a reduced diversity, based on specific genetic analysis.   An independent measure of diversity or polymorphism of D. immitis would help confirm initial observations, and provide information about different strains of D. immitis regarding their geographical distribution.

The ITS2 (internal transcribed spacer 2) region of the filarial genome lies between the 28S and 5.8S ribosomal genes.  While the ribosomal DNA is highly conserved between species and even between genera of nematodes, the ITS2 region is substantially more variable, allowing for molecular identification of filariae by either sequencing of this region, or simple PCR-based gel electrophoresis (Rishniw M et al, Vet Parasitol 2006).  Additionally, authors have used polymorphisms within the ITS2 region to identify strains or intraspecies diversity (Fischer P et al, Ann Trop Med Parasitol 2002, Areekit S et al Parasitol Res 2009).

Specific Aims:

1.  To obtain and geographically localize 2000 samples of D. immitis microfilariae, obtained from dogs naturally infected with D. immitis in the United States (and elsewhere if possible).  Preferably, >100 samples per geographic region would be used.  Samples would be grouped by ZIP/Area Codes encompassing 50-mile radii.

2. To extract DNA and sequence the ITS2 region of all D. immitis samples in both forward and backward directions, using previously validated primers (Rishniw M et al Vet Parasitol 2006).  DNA extraction would be accomplished by phenol-chloroform method.  PCR and sequencing would be batched and performed on 96-well plates.

3. To examine obtained sequences for single-nucleotide polymorphisms, and perform cladistic analysis to determine intraregional and transregional diversity of D. immitis.

Methods:

1. Sample Collection.

Practitioners in heart-worm endemic areas will be requested to submit blood samples from dogs naturally infected with D. immitis.  Either EDTA or heparin samples are preferred (whole clotted blood is also acceptable).  Samples can be refrigerated (36-40°F) and sent in batches if preferred.  Each sample should be identified with a unique identifier for the patient, and a ZIP code of the patient’s place of residence.  Contact information for the submitting veterinarian should also be included to allow for additional data acquisition.  A PDF file of the submission form is available for downloading at www.heartwormsociety.org to expedite the submission procedure.

2. DNA extraction.

All DNA will be extracted on receipt of the samples.  Standard phenol-chloroform extraction methods will be used to maximize DNA yield.  DNA will be stored at -20oC until required for PCR analysis.

3. PCR and sequencing.

PCR and sequencing will be performed as previously described (Rishniw M et al 2006), with the exception that all runs will be carried out in 96-well plates to minimize costs.  Sequencing will be performed at the Cornell University Sequencing Center.

4. Sequence analysis.

All PCR amplicons will be sequenced in both directions.  Sequences will be examined for quality, and aligned using standard alignment software (DNASTAR Megalign) to identify polymorphisms.  Consensus sequences will then be compared by grouping by unique identifier and by polymorphism.  Comparisons between regions will be analyzed using Chi-Square analysis for proportions to determine differences in diversity.
