
1



2



[ADD PRESENTATION TITLE: INSERT TAB > HEADER & 
FOOTER > NOTES AND HANDOUTS]

5/9/193



4



5



[ADD PRESENTATION TITLE: INSERT TAB > HEADER & 
FOOTER > NOTES AND HANDOUTS]

5/9/196



7



1. Since metformin is not metabolized, membrane transporters in the intestine, kidney 
and liver play an even very important role in metformin disposition and response

2. Despite metformin’s peripheral glucose lowering effects in peripheral tissues such as 
fat and muscle, the primary site of action is in the liver, shown here

3. In the liver, metformin conducts many of its pharmacological actions, including 
increasing glucose uptake and decreasing gluconeogenesis
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1. Genetic polymorphisms in these transporters have been shown to affect metformin’s 
pharmacological outcomes

2. A few small studies have shown the effect of genetic variants on metformin PK, fewer 
have looked at PD

3. For example, in the liver, there are 4 OCT1 variants, 1 of which is a deletion, that has 
been associated with an increase in AUC, CMAX, and renal clearance

4. There is an OCT2 coding variant, associated with an increase in exposure and renal 
clearance
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• The workflow for the research is as follows:

• Development of semi-mechanistic HbA1c model in a cohort of approximately 1100 
patients with T2D with genomic data.

• SCM, clinical/demographic analysis of model parameters prior to the investigation of 
genetics.

• Genetic analysis
• Selection of candidate genes: 2 approaches were used to prioritize genes for 

analysis on disease progression. 1) Pulling disease linked genes from an online 
GWAS database called HuGE navigator. 2) Pulling all relevant PK/PD genes from 
PharmGKB. The reason these two sources were preferred is because we 
hypothesize that the long term trajectory of HbA1c may be influenced by both T2D 
disease genes as well as metformin pharmacological genes. Drug resistance and a 
patient’s underlying disease progression may play a role here.

• Selection of SNPs within 50 kilobases of the genes of interest (both pharmacological 
and disease based).

• Hyperlasso methodology. Considers correlation patters across SNPs being tested. 
Corrects for number of SNPs as well as number of phenotypes tested.

• Top HL SNPs are then investigated using a model based approach: A full model of 
HL identified SNPs was created. SNPs with low effect sizes and not statistically 
significant were removed. 
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1. Collection of variants in literature associated with metformin phenotypic outcomes

2. In addition to transporter variants, there has been 1 Genome wide association study 
that identified an ATM locus associated with response. This study however was not 
replicated and the phenotype that was looked at was a binary stratification of 
HBA1C.  

3. Limitations anchoring these studies include: sample size, and methodology

4. Also, a couple of these variants, although not much known, are promoter variants 
with minor allele frequencies >10 %
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• Source Files:

1) PD_Datasumm.R

2) Vpc_ron.R

3) Further modification illustrator etc.
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