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Sodium-glucose co-transporters (SGLT) harness the electrochemical gradient of sodium to 
transport glucose against their chemical gradients. In humans, SGLT1 and SGLT2 are crucial for 
glucose uptake and homeostasis and are important for human health. Their loss-of-function 
mutations lead to genetic disease in humans. These proteins are important drug targets. SGLT 
inhibitors are used for the treatment of diabetes and cardiovascular diseases. SGLTs are 
challenging targets for cryo-EM due to their small sizes (60-70kDa). We developed a “three-
joint-tethering strategy” to increase the molecular weight of SGLTs and create a fiducial marker 
for image alignment [1]. Using this strategy, we determined the structures of human SGLT1 and 
SGLT2 with inhibitors bound [2, 3]. We found that SGLT inhibitors lock the transporter in the 
outward-open conformation to inhibit sugar transport.   

 
Figure 1. Three-joint-tethering strategy facilitates structure determination of SGLTs 
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