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Abstract 
 

Membrane nanopores are essential components of biological and artificial cells. Our group has shown 

that we can create artificial nanopores using DNA origami self-assembly
1,2

 and anchor them in lipid 

membranes
3
. 

Insertion of negatively charged DNA pores into a hydrophobic membrane was achieved by attaching 

functional hydrophobic groups in strategic positions on the DNA nanopores. Pore formation in lipid 

vesicles was studied for different nanopore designs and hydrophobic modifications via fluorescent 

imaging
4
.  We demonstrated membrane anchoring using only two porphyrin-based lipid anchors. The 

porphyrin moieties also act as fluorescent dyes to aid the microscopic visualization of the DNA 

nanopore
3
. Single-channel current recordings of our artificial DNA nanopores are performed using a 

high-throughput lipid nanobilayer system that has recently been introduced by our group
5,6

. Pore 

architecture and functionality of our DNA nanopores can be easily adapted, opening the pathway to 

design novel membrane channels.   

                                                 
1
  Bell, N. A. W., Engst, C. R., Ablay, M., Divitini, G., Ducati, C., Liedl, T., & Keyser, U. F. 

(2012). DNA origami nanopores. Nano Letters, 12(1), 512–7. doi:10.1021/nl204098n 
2
   Hernández-Ainsa, S., Bell, N. A. W., Thacker, V. V, Göpfrich, K., Misiunas, K., Fuentes-

Perez, M. E., … Keyser, U. F. (2013). DNA origami nanopores for controlling DNA translocation. 

ACS Nano, 7(7), 6024–30. doi:10.1021/nn401759r 
3
  Burns, J. R., Göpfrich, K., Wood, J. W., Thacker, V. V, Stulz, E., Ulrich, F., & Howorka, S. 

(2013). Lipid Bilayer-Spanning DNA Nanopores with a Bifunctional Porphyrin Anchor. Angewandte 

Chemie. doi:10.1002/anie.201305765 
4
  Thacker, V. V, Ghosal, S., Hernández-Ainsa, S., Bell, N. a W., & Keyser, U. F. (2012). 

Studying DNA translocation in nanocapillaries using single molecule fluorescence. Applied Physics 

Letters, 101(22), 223704. doi:10.1063/1.4768929 
5
  Göpfrich, K., Kulkarni, C. V, Pambos, O. J., & Keyser, U. F. (2013). Lipid 

Nanobilayers to Host Biological Nanopores for DNA Translocations. Langmuir, 29(1), 355–

364. doi:10.1021/la3041506 
6
  Gornall, J. L., Mahendran, K. R., Pambos, O. J., Steinbock, L. J., Otto, O., Chimerel, 

C., & Keyser, U. F. (2011). Simple reconstitution of protein pores in nano lipid bilayers. Nano 

Letters, 11(8), 3334–40. doi:10.1021/nl201707d 


