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DNA-based artificial metalloenzymes (ArMs) combine the chiral
environment of the DNA scaffolds and the catalytic activity of transition
metals and have demonstrated high enantioselectivity for a wide range of
reactions. However, despite progress in correlating the catalytic
performance of DNA-ArMs with their DNA sequence, pinpointing which of
the many possible chiral microenvironments created by the interaction
between the DNA and the bound metal complex is responsible for
enantioselective catalysis, remains elusive. Here, in order to address this
question, we have designed a series of double-stranded DNA (dsDNA)
sequences that bind to the copper (lI) complex of 4,4’-dimethyl-2,2’-
bipyridine (dmbipy-Cu). Our results demonstrate that a DNA-ArM based on
dmbipy-Cu and a dsDNA as short as 8 base pairs with only two contiguous
central GeC pairs (G for guanine and C for cytosine), is sufficient for the
catalysis of a highly enantioselective Diels-Alder reaction in water.
Molecular dynamics simulations indentified dissimilar sequence-dependent
binding patterns for the dmbipy-Cu to the short dsDNA. In addition, when
the short dsDNA was conjugated to hydrophobic tails, the resulting DNA-
ArM exhibited enantioselective properties in a methanol-water mixture
superior to that of non-amphiphilic dsDNA, as well as dsDNA-amphiphiles
with more complex GeC-rich sequences.

Speakers

Authors

Jun Guo
Johns Hopkins University

(/aiche2021/speaker/a6b807738c97fe413b6d0ee74685c1ce)
Authors

Efrosini Kokkoli
Johns Hopkins University

(/aiche2021/speaker/8f40a90cc522dbd4ae848e0b48663700)
Authors

Huihui Kuang

Johns Hopkins University
(/aiche2021/speaker/8f40a90cc522dbd4ae848e0b48562792)
Authors

Evangelia Pantatosaki
National Technical University of Athens

(/aiche2021/speaker/52e1e5574ada0e0e29d54b9fa6f00924)
https://plan.core-apps.com/aiche2021/event/30d89249d0653ff1de80a79e11aa7b9c

12


https://plan.core-apps.com/aiche2021/event/292d31f9-20d5-43f6-b5cd-70ed6cc40678
https://plan.core-apps.com/aiche2021/speaker/a6b807738c97fe413b6d0ee74685c1ce
https://plan.core-apps.com/aiche2021/speaker/8f40a90cc522dbd4ae848e0b48663700
https://plan.core-apps.com/aiche2021/speaker/8f40a90cc522dbd4ae848e0b48562792
https://plan.core-apps.com/aiche2021/speaker/52e1e5574ada0e0e29d54b9fa6f00924
https://plan.core-apps.com/aiche2021/speaker/52e1e5574ada0e0e29d54b9fa6eff9e5

11/28/22, 1:14 PM

Authors

George K. Papadopoulos

Massachusetts Institute of Technology
(/aiche2021/speaker/52e1e5574ada0e0e29d54b9fabeff9e5)
Authors

Michael Tsapatsis
Johns Hopkins University

(/aiche2021/speaker/52e1e5574ada0e0e29d54b9fa6d101a2)
Presenting Author

Danyu Wang
Johns Hopkins University

(/aiche2021/speaker/a6b807738c97fe413b6d0ee746bfda0s)

Groups

Catalysis and Reaction Engineering Division (/aiche2021/events?
tracklds=002309c77cf108fff1a6a8a101b1d50d)

2021 AIChE Annual Meeting

https://plan.core-apps.com/aiche2021/event/30d89249d0653ff1de80a79e11aa7b9c

2/2


https://plan.core-apps.com/aiche2021/speaker/52e1e5574ada0e0e29d54b9fa6eff9e5
https://plan.core-apps.com/aiche2021/speaker/52e1e5574ada0e0e29d54b9fa6d101a2
https://plan.core-apps.com/aiche2021/speaker/a6b807738c97fe413b6d0ee746bfda05
https://plan.core-apps.com/aiche2021/events?trackIds=002309c77cf108fff1a6a8a101b1d50d

