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- GCK is significantly associated with T2D and is a prime 
candidate to expand population genetic screening programs 
beyond CDC Tier 1 genes.  

- Individuals with GCK-MODY do not respond to insulin AND it is 
believed that they do not require any treatment.

- We now have access to ~450,000 exomes from UK Biobank 
and ~32,000 exomes from Healthy Nevada Project

-  We can quantify baseline risk for T2D (using FINDRISC) and 
severity of T2D presentation (using DCSI) to ask:

 0.06% of the UK BIobank participants have a variant in GCK 
that leads to higher levels of blood glucose and HbA1c 

- When controlling for epidemiological risk factors, GCK carriers are still 
more likely to be diagnosed with T2D

- They are less likely to suffer from T2D-associated morbidity broadly 
(DCSI score) and cardiovascular morbidity specifically

- Our analysis suggests T2D diagnosis criteria may benefit from 
reconsideration in GCK carriers

Figure 1: Normalized blood glucose and HbA1c levels at time of 
enrollment in UK Biobank. 
GCK carriers defined as: coding model (MODERATE or HIGH impact using VEP, removing 
benign by Polyphen or SIFT and MAF>0.1%) in 71.5% of gene identified using the Power 
Window method (PB3555). 

236 carriers of a qualifying variant in GCK in the UK Biobank (out of 450,000 exomes). 
While normalized glucose and HbA1c are shown: 
34% of carriers have blood glucose < 5.6 mmol/L: NORMAL
41% of carriers have blood glucose between 5.7 and 6.9 mmol/L: PREDIABETES
23% carriers have blood glucose >7mmol/L (on 2 separate tests): DIABETES

Figure 2: Future T2D diagnosis stratified by GCK carrier status and 
T2D risk calculated from data collected at UKB baseline assessment 
visit (FINDRISC).  
FINDRISC is a T2D baseline risk score assessment based on: gender, age, BMI, waist 
circumference, BP medication, history of high blood glucose, physical activity, diet. 
Those with T2D diagnoses before their baseline assessment visit were excluded from this analysis

 GCK carriers are more likely to be diagnosed with T2D even when 
controlling for common risk factors   

What characterizes disease presentation and progression of 
GCK carriers diagnosed with T2D compared to non-carriers?
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 Controlling for common risk factors, T2D status has a more 
modest effect on T2D-related outcomes in GCK carriers.  

Figure 3: T2D related Micro- and Macro- vascular complications measured by 
the DCSI score by T2D diagnoses and GCK carrier status  
DCSI: The Diabetes Complication Severity Index, a 13 point composite score of ICDs summing 7 categories: 
● Microvascular complications: Retinopathy (blindness), nephropathy, and neuropathy 
● Marcovascular complications: CAD, stroke, peripheral artery disease (PAD)
Total DCSI scores as well as each categorical subscore calculated for all participants using available EHR 
records. Cardio diagnosis are highlighted in last column, as these are typically the most common complications 

FINDRISC GCK 
status

Count T2D 
(%)

Higher Non- 60,524 28

carrier 57 49

Lower Non- 181,082 2

carrier 119 11

FINDRISC GCK status T2D Count Mean DCSI Any dx (%) Cardio dx (%)

Higher Non-carrier No 43,514 0.35 27 17

Yes 17,010 0.96 59 43

Carrier No 29 0.31 25 15

Yes 28 0.69 49 31
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