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Measurement of Minimal Residual Disease Using 

Real Time PCR in Canine Lymphoma

Background

>80% of canine patients treated for lymphoma will

achieve complete remission

Majority of patients that go into remission will

eventually relapse and die of their disease.

Relapse results from the presence of minimal

residual disease cells (MRD) which proliferate over

time in the animals body.

Monitoring these MRD cells may improve overall

outcome allowing for the optimization of treatment

while concurrently serving as a prognostic indicator.

Monitoring MRD Using PARR

�ƒPARR= PCR Antigen Receptor Rearrangement

�ƒIn animals with lymphoma oncogenic activation

results in replication of a dominant B or T cell clonal

population with the same �³�X�Q�L�T�X�H�´CDR3 region.

�ƒThis sequence is the target for PCR amplification as

a tumor specific marker.

Figure 1: PARR gels from a normal patient and one with B Cell Lymphoma.

Lane 1= Positive Control, Lane 2&3 two different primer sets that detect/amplify

B cell immunoglobulins, Lane 4 T cell primers. In lanes 2-4 of Gel 1 and lane 2

&4 of Gel 2 there are amplifications of a heterogeneous population of cells

typical of normal canines. In lane 3 of Gel 2 there is a homogenous or clonal

amplification of a single B Cell line indicative of lymphoma and a PARR positive

status. Amplification primers placed in the conserved region of the V and J

segment Multiple primer sets used to detect B and T cell malignancies.
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Gel 1: Normal Gel 2: B-Cell Lymphoma

Acknowledgements

I would like to thank Merck-Merial for generously funding my

summer salary and the American Kennel Club for providing the

grant which made this research possible. Special thanks to the

Avery and Lana Laboratories for their collective time and

expertise. Lastly, I would like to thank all of the clients whom

supported this project by enrolling their animals in this study.

1. 3.

Collect Blood Extract DNA PCR Using B and 

T cell primers

2. 4.

Gel Electrophoresis Excise and 

Sequence Clonal 

DNA Product

Design Patient 

Specific Primers

FP

RP

Monitor MRD 

with Patient 

Specific Primers 

and RT-PCR

7.5. 6.

Methods 

Figure 2:Schematic of method used to identify (steps 1-4) and monitor (steps 5-7) PARR positive patients. Once

patients are found to be PARR positive patient specific primers are designed in order to trace levels of MRD in the

patients peripheral blood using a SYBR green assay and Real Time PCR. Patient specific primers were designed by

placing the forward primer in the CDR3 region which is specific to each cell line or clonal population.

Monitoring MRD in PARR Positive Lymphoma Patients 

Figure 3: Melt Curve Analysis. Graph 1 is Albumin and was used as a positive control while Graph 2 is water and

was used as a negative control. Note the single, large discrete peak in Graph 1 indicating amplification of a single

DNA product while Graph 2 has various low level peaks indicative of background fluorescence rather than

amplification of DNA. Each sample was run in duplicate using RT-PCR with a SYBR green assay.

Conclusion

Despite going into clinical remission neither the B

cell nor the T cell lymphoma patients went into

molecular remission.

MRD can be monitored in both B and T cell

lymphoma patients throughout the disease course.

Future research will attempt to quantify the level

of MRD in patients (number of tumor cells/ul of

blood). to determine if there is a correlation

between levels of MRD and prognosis

Figure 4:Technique Specificity. Graph 3 patient specific primers used to amplify patient 14682 which has T cell

lymphoma. Graph 4 are the traces from various other patients with T cell lymphoma amplified with patient 14682�¶�V
patient specific primers. Note amplification of DNA occurred only in the sample containing patient 14682 all other

amplifications failed indicating specificity in our procedure and primer set.
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Figure 5: Graph 7 &8 Illustrates the MRD status of patient, 14682 and

14879 respectively, throughout the course of their disease. In this

graph 0 indicates clinical remission and 2 indicates clinical signs of the

disease. Similarly 0 indicates MRD negative status while 1 indicates

the presence of MRD.
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Hypothesis:

Minimal residual disease can be detected in

peripheral blood of canine lymphoma patients after

achieving clinical remission and the ability to

achieve clinical remission will correlate with a

favorable outcome.


