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Abstract  
The crystallization of water affects various processes, both globally and in our daily lives. Ice crystals 

cause freezing and death when they grow in the extracellular fluids of organisms living in sub-freezing 

conditions. Similarly, the formation of gas hydrates in flowlines transporting gas/oil causing safety and 

economic risks, and the release of methane from gas hydrates to the atmosphere contributing to global 

warming. Antifreeze proteins (AFPs) are evolution’s answer to the problem of freezing in organisms, 

and some synthetic inhibitors of gas hydrates are currently in use. However, the mechanisms by which 

these natural and synthetic inhibitors work remain largely unclear. 

My lab is using a unique combination of cold-stages (millikelvin resolution), fluorescence microscopy 

and microfluidics to study the effects of molecular agents on the crystallization of water. In my talk, I 

will describe how AFPs: a) bind to ice and inhibit its growth, b) synergistically enhance their activity, 

and c) accelerate and inhibit ice growth. I will then present our work with a synthetic dye molecule that 

assembles in solution and forms supramolecular assemblies that inhibit both ice and clathrate hydrates. 
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