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DYNAMO: Taking on the 
Challenge of  

Diabetic Nephropathy 

Thomas Coffman, M.D.
Dean, Duke-NUS Medical School



Tryggvason et al. N Engl J Med, 354, 1387, 2006





USRDS 2013 ADR 

Percentage of incident 
patients with ESRD due  
to diabetes, 2011 
Figure 12.4 (Volume 2) 

Data presented only for countries from which relevant 
information was available. All rates unadjusted. ^UK: 
England, Wales, & Northern Ireland (Scotland data reported 
separately). *Latest data for Taiwan are from 2010. ^^ Czech 
Republic: Data on incident ESRD due to diabetes is an 
estimate. Data for France include 25 regions in 2011. . 



Unmet Needs in Diabetic Nephropathy

•  Pathogenesis?
•  Clinical strategies and/or biomarkers for early 

identification of susceptible patients 
•  More effective therapies to cure or regress 

kidney disease
•  Sensitive and precise approaches for 

assessing progression and treatment efficacy
•  Unexplained cardiovascular risk
•  Poor understanding of genetic susceptibility 

mechanisms





“The overall goal of this LCG proposal is to:

•  address major unmet needs by identifying new 
mechanistic pathways in DN

•  discovering and validating potential new targets 
for treatment, and 

•  defining novel biomarkers and strategies allowing 
early stratification of risk for DN within the larger 
population of people with type 2 diabetes”





•  Theme 1: Discovery and validation of new targets 
for therapy in DN (PI:  Prof Thomas Coffman 
Duke-NUS) 

•  Theme 2: Identification and Validation of 
Biomarkers to develop Predictive Models for the 
onset and progression of DN (Prof Tai E Shyong 
NUS)

•   Theme 3: Retinal microvasculature as a 
“window” to study mechanisms and pathways in 
DN (Prof Wong Tien Yin SERI)

•  Theme 4: Biomedical Cores to support, facilitate 
and translate research in DN (Prof Lim Su Chi 
KTP Hospital)



PROJECT 1.2. Genetic causes of DN in 
Singaporeans and identification of 

drug targets.  
 

Karl Tryggvason  
Enrico Petretto 

Jing Guo



Guo et al.



PROJECT 1.3. Mechanisms of Genetic 
Susceptibility to DN 

Thomas Coffman
Susan Gurley
Kengo Azushima



Mouse


Human




Azushima et al. Nature Rev Nephrology 14:48-56 , 2018 



“Accelerated” Model of DN

•  Akita (Ins2+/C96Y) T1DM platform
•  Single-copy mouse renin transgene 

targeted into the Apoa1/Apoc3 locus 
(Caron K, et al.  PNAS 99:8288)

•  Constitutive expression of renin 
under control of the albumin 
promoter



Generating Inbred Ins2+/C96Y-Renin Tg+ Lines

Back Cross 
With 129/SvEv

Back Cross 
With C57BL/6

129/SvEvIns2+/C96Y-ReninTg+ C57BL/6Ins2+/C96Y-ReninTg+ 

Susan Gurley, MD PhD
Associate Professor of Medicine
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Losartan administration causes sustained  
reduction of albuminuria in 129 Akita ReninTg mice 

Azushima et al
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Comparative changes in B6 and 129 (RenTg/Akita vs WT)

B6 RenTg/Akita vs WT 

129 RenTg/Akita vs WT

Genes are categorized into ‘biological functions’. Overall effect of gene expression on a ‘function’
is shown by blue (downregulated), orange (upregulated) or gray (no significant difference).

Gurley et al.  Submitted



Fold-Change in Gene Expression in 
Cytokine Cytokine-Receptor Pathways 

Gurley et al.  Submitted



Human 

Mouse

TNF-α Downstream Signaling Pathways

Gurley et al.  Submitted



Project 2.2. To validate novel DN 
biomarkers individually and after 

incorporation into basic predictive 
model. 

Tai E Shyong
Lim Su Chi



Liu et al. Kidney Int Rep (2017) 2, 470–480





Accumulation of Short Chain Acyl-Carnitines  
in Humans with Diabetic Nephropathy

Liu et al. Kidney Int Rep (2017) 2, 470–480



Diversion of FA Carbon from β- to ω- Oxidation

Defect in Mitochondrial Fuel Oxidation 
in Diabetic Nephropathy? 




