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German scientists develop new shotgun lipidomics

method for molecular profiling of adipose tissue

Dresden / Germany, 13" March 2019

The Paul Langerhans Institute Dresden, a partner of the DZD, and the University
Hospital Carl Gustav Carus joined their forces with Lipotype GmbH and developed a
new shotgun lipidomics method for the molecular profiling of brown and white
adipose tissue. The results of this collaborative work have now been published in

the journal "Molecular Metabolism’.

Adipose tissue consists of more than 99% of storage lipids, mainly triglycerides that
are stored within the cell in so-called lipid droplets. Nonetheless, the remaining 0.5-
1% of lipids are sufficient to build a metabolically active cell in all its complexity.
Despite the enormous importance of adipose tissue in human health and diseases
(like diabetes), no standardized method existed so far, to quantitatively and
reproducibly analyze its lipidome. Thus, Paul Langerhans Institute Dresden (PLID),
German Center for Diabetes Research (DZD), the Institute for Clinical Chemistry and
Laboratory Medicine of the University Hospital Carl Gustav Carus Dresden (IKL) and
Lipotype GmbH chose to tackle this urgent need. Their joint vision of an omics-driven

clinic, fueled the development of a shotgun lipidomics protocol for adipose tissue.

Shotgun lipidomics technology enables to identify a vast number of lipid molecules
and study their roles in biological systems, and it can be applied to cell cultures, fluids

and tissues. However
’ iy %y,

the predominance of Xt Tl gt;

triglycerides in adipose ~ \\ o :’ s / ,:;‘E.:

tissue  impairs the \\\\ \ X\\“l ‘ =¢(;<, '_0{":'.
o

. N 4 .
detection  of  the K \ DA 11U
remaining cellular // { / N /

Dresden scientists develop new sh 3 © Michal Grzybek Dage 1/3


http://www.plid.de/
https://dzd-ev.de/
http://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-institute/ikl
http://www.lipotype.com/

lipidome, making its quantification challenging. “Our newly developed shotgun
lipidomics method features a lipid extraction process, which was specifically designed
to overcome this challenge”, says Dr. Unal Coskun, senior author of the study. His
research team applied the new protocol to investigate tissue-specific and diet-related
differences in lean and obese adipose tissues. “We were able to observe that brown
adipose tissue exhibited a distinct lipidomic profile. It responded to high-fat diet by
altering its lipid composition and shifting towards that of white adipose tissue”,
explains Dr. Michal Grzybek, who is first author of the study. “Interestingly, diet-
induced obesity promoted an overall remodeling of the lipidome, where all observed
adipose tissues featured a significant increase in longer and more unsaturated
triacylglyceride and phospholipid species”, continues Dr. Christian Klose, head of

research and development at Lipotype GmbH.

This new and validated protocol wants to facilitate the systematic molecular profiling
of adipose tissue by providing high reproducibility and linear dynamic range for all
lipid classes. Besides covering all types of adipose tissue, it can be used for fatty
organs, and can be integrated with further omics approaches used in pre-clinical
research. “I am excited to see that, inspired by envisioning an omics-driven future
clinical environment, PLID, IKL and Lipotype developed a method with the potential
to advance our understanding of the molecular metabolic dynamics involved in the
pathogenesis of obesity-associated disorders”, summarizes Prof. Triantafyllos

Chavakis, director of IKL at the University Hospital Carl Gustav Carus Dresden.
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About Lipotype

Lipotype delivers comprehensive, absolutely quantitative lipid analysis services for clinical and biological samples on a
high-throughput scale. Drawing on many years of cutting edge research experience, Lipotype offers high quality lipid
analysis services for a wide range of customers and applications including biomarker identification for clinical
researchers, pharma and biotech companies, functional food development for the food industry, claim support for the

cosmetics industry, as well as for the small-scale profiling needs of academic researchers.

Lipotype is a spin-off company from the Kai Simons and Andrej Shevchenko labs of the world-renowned Max-Planck-

Institute of Molecular Cell Biology and Genetics in Dresden, Germany.

Follow Lipotype on LinkedIn, Twitter and Facebook or subscribe to our Newsletter
for regular updates on lipids, lipidomics and Lipotype!
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