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Mission Statement

Develop a blood-based, biomarker that accurately predicts 
risk for rejection, diagnoses rejection and the major subtypes 

(TCMR & AMR), reflects immune system activity 
(immunosuppression phenomapping), prognosticates long-
term risk of graft failure, and ultimately eliminates the need 

for invasive endomyocardial biopsies.



Learning Objectives

1. Describe how microRNAs and other epigenetic mechanisms regulate 
gene expression.

2. List the characteristics of microRNAs which make them viable 
circulating and tissue-level biomarkers of allograft rejection.

3. Distinguish how microRNAs can be used to develop novel 
therapeutic targets for the prevention or treatment of allograft 
rejection. 



van der Harst, P et al. J Am Coll Cardiol 2017; 70:590-606.

EpigeneticsÅ Mendelian Genetics 
Ąexplains little risk 
associated with 
lifestyle, environmental, 
pharmacologic therapy

Å Epigenetics Factors: 
Methylation, Histone / 
Chromatin

Å Non-coding RNAs (long 
non-coding RNA and 
microRNAs)



van der Harst, P et al. J Am Coll Cardiol 2017; 70:590-606.

Non-Coding RNAs

Å Variety of non-coding 
RNA species



ÅSmall RNA (~22nt)

ÅNon-coding RNAs

ÅHuman Genome > 
2,000

ÅHighly conserved

ÅSuppress mRNA 
expression

ÅComplimentary to 
multiple mRNAs

Lagos-Quintana, M, et al. Science 2001; 294: 853-858.

www.miRbase.org

Bartel, D.P., Cell 2009;136(2): 215ï233.

Kumarswamy, R., et al. EHJ 2012; 33: 1067-1075.

MicroRNAs



Shah, P et al. Curr Heart Fail Rep 2017;14:454-464.

MicroRNA Biology
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ÅHigh stability in 
plasma:

ïRepetitive freeze-
thaw cycles

ïBoiling conditions

ïAcross pH ranges

ïAt room 
temperature

Creemers, EE et al. Circ Res. 2012;110:483-495.

Kumarswamy, R et al. Circ Res. 2013;113:676-689.

Biomarker Characteristics



ÅProfiled 365 
microRNAs, 174 
expressed

Å33 renal allograft 
biopsies (12 ςACR, 
21 ςnormal)

ÅTraining / Validation 
sets

Anglicheau D, et al. Proc Nat Acad Sci 2009;106:5330-5335.

MiRs as Rejection Biomarkers



ÅHigh sensitivity & 
specificity

ÅArea Under the 
Curve (AUC) for:

ïmiR-142-5p 
(0.99)

ïmiR-155 (0.98)

ïmiR-223 (0.96)

Anglicheau D, et al. Proc Nat Acad Sci 2009;106:5330-5335.

High Diagnostic Accuracy


