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The Faculty and Research

Associate Professor, Department of Biological Science &
Technology

TEL: 886-3-5712121 ext. 59719, 59722

E-mail: ethanilan@nctu.edu.tw

Lab: Metabolic Engineering & Synthetic Biology Laboratory
Lab homepage: https://sites.google.com/site/ethanilanlab/

I-Ethan Lan, ph.D.

Metabolic Engineering and Synthetic Biology
Laboratory focuses on the development of novel
microbial strains for utilization of various renewable
resources and chemical productions. In addition, we
aim to construct synthetic metabolic pathways that
increase the productivity of targeted compounds.
These compounds cover a wide range of chemicals,
including fuels, plastic monomers, solvents,
fragrance, pharmaceuticals, neutraceuticals and
more. Below lists some of our recent works:

Utilization of CO, for production of biofuel
& biochemicals. According to the International
Energy Agency, Taiwan accounts for 0.77% of total
CO, emission, ranking 21* in all nations. Utilization
of CO, as a carbon feedstock for fuel and chemical
production is an attractive approach to address
threats of climate change due to green house gas
accumulation. We aim to convert CO, into value-
added chemicals through metabolic engineering of
cyanobacteria. Below lists some of our recent works:

* Butanol Butanol has an annual production of 3
million metric tonnes, equivalent to that of 6
billion dollar market. It is also a better gasoline
surrogate.

* Succinic acid succinic acid has an annual
production of 50,000 tonnes, primarily used in food,
cosmetics, and pharmaceuticals. It can be converted
to 1,4-butanediol which is a major product by
Taiwanese chemical company.

* Hydroxyacids hydroxyacids in general are useful
molecules for producing biodegradation plastics.
In addition, they are useful for organic synthessis.
We have successfully engineered cyanobacteria to
produce 3-hydroxypropionic acid and 3-
hydroxybutyric acid.

In addition to developing novel photosynthetic
cell factories, we are also currently working in the
below topics:

cO Sugars
2 Methanol Agricultural wastes
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* Construction of novel CO, fixation pathway — we

aim to overcome limitation of Calvin cycle by using
a faster carboxylase with a designed pathway

Succinate = . of o5

Fragrance
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Diols

Medium chain alcohals
Enzymes

* Converting methanol to value-added chemicals —
methanol can be derived from captured CO, and
from natural gas. Due to its abundance, it will
replace petroleum as a major source of chemicals.

* Production of high value biochemicals — we aim
to reduce cost of high value chemical production,
which are typically extracted from plants, through
integration of their production pathway into
microorganisms.
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