
MANAMANA
　

Careers paths at MANA:Careers paths at MANA:
Focus on Focus on 
Jan LabutaJan Labuta

International Center for Materials Nanoarchitectonics

e-Bulletin Vol.05
December 2018 

RESEARCH HIGHLIGHTS:
Ionic Devices Learn How to Make Decisions

Artificial Intelligence Learns to Predict Photo-Functional Molecules

New Material That is Both a Thermoelectric and a 
Superconductor Identified by High-Throughput Materials 
Discovery

FEATURE:FEATURE:

chirality



　

Careers paths at MANA:Careers paths at MANA:
Focus on Focus on 
Jan LabutaJan Labuta

　“My career as a research scientist in 
Japan started in November 2008 when 
I joined the Supramolecules Group 
at WPI-MANA for a two-year JSPS 
postdoctoral fellowship,” says Labuta. 
“I was really impressed and inspired 
by the highly focused and passionate 
approach to research at WPI-MANA. I 
learned a lot and was able to contribute 
to the research activities of the group. It 
was a very fruitful two years for me and 
the experience led me to pursue a long 
term career at WPI-MANA. I highly 
recommend this career path to other 
young researchers overseas.”
　In 2014 Labuta was selected as a 
ICYS-Sengen fellow as part  of the 
highly competitive International Center 
for Young Scientists (ICYS) program 
[1]. ICYS fellows work with mentors 
and using their funding from NIMS 
to pursue innovative research at the 
facilities offered by MANA and NIMS. 
Furthermore,  MANA provides  ful l 
English language clerical support to 
enable members of the ICYS program 
to concentrate on their research and not 
administrative issues.

　“The ICYS program enabled me to 
build on my previous research,” says 
Labuta. “With advice and support from 
my mentor I also learned how to manage 
research within this large organization. 
Now, as an Independent Scientist at 
WPI-MANA, I  am my own boss.  I 
have complete freedom to conduct my 
research. It is a busy life with funding 
applicat ions,  recruitment of  young 
researchers, and of course family life!”

Collaborative research: Bridge 
between alma mater and WPI-
MANA

　 “ S o m e  o f  m y  g r o u p  m e m b e r s , 
mostly Ph.D. students, are from Charles 
University, Prague, my alma mater,” says 
Labuta. “I regularly invite researchers 
from there to work with me at WPI-
MANA and I use their NMR and MRI 
facilities. Such openness to international 
collaboration is one of the strengths of 
being an Independent Scientist at WPI-
MANA. In addition to the research 
visitors also have an opportunity to 
experience Japanese culture at first hand. 

And make many connections for the 
future.”

Research activities

　Jan Labuta’s research is focused on 
organic dyes called porphyrins, contained 
in, for example, hemoglobin, chlorophyll, 
and vitamin B12. One of the goals is to 
use porphyrins as sensors to detect the 
chirality of molecules—that is right and 
left handedness of compounds, where their 
mirror images cannot be superimposed on 
top of each other.

　Importantly, knowledge of the chiral 
properties of molecules is important for 
the development of pharmaceuticals 
because their biological activity in the 
body depends on the identity of the 
enantiomer, namely, whether it is left or 
right handed. Pharmaceuticals having the 
same chemical structure but with different 
chirality can cause severe side effects 
when administered to treat ailments.

　“Approximately 80% of drugs approved 
by the FDA are chiral and 75% are 
single enantiomers,” explains Labuta. 

I highly recommend this career path to other 
young researchers overseas.

Left:
Schematic visualization of MRI in 
vivo chirality mapping of chiral 
analyte using porphyrintype 
molecule as a detecting agent.



　

“For example left handed thalidomide is 
a sedative and safe, but the right handed 
compound is teratogenic and harmful to 
health. So it is critical to monitor the purity 
of chiral compounds.”

　Labuta and his colleagues are devising 
methods to monitor and image chirality of 
molecules in situ or in vivo, which can be 
useful for the development and analysis 
of new drugs. In their approach they 
synthesize customized detector molecules 
(mainly porphyrins) and analyze their 
sensing properties using nuclear magnetic 
resonance (NMR).

　Recently, they have a developed method 
for detecting chirality by NMR where 
the information about the chirality is 
transferred to achiral detector molecules 
(porphyrin) and subsequently read out 
using NMR. With further improvements 
this method shows great potential for 
determining chirality.

　“Our ultimate goal is to produce a 
method for 3D spatial and temporal MRI 
monitoring of chirality in real-time during 
chemical reactions and inside living 
systems.”
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