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How to make a pgstdochet
plant medicine

Dr. Blaise Lombe, Institute for Chemical Ecology, Jena
Written and photographed by Sarah McPeek
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AP /"J s Dr. Blaise Lombe obsesses
=)y ! over small details. How do
tiny modifications to the
structure of a molecule, such
as swapping a single for a
double bond or reorienting a
scaffold as its own mirror
image, completely change
how a chemical acts? In
medicine, such tiny details
can determine whether a
chemical attacks parasite or
helps stabilize abnormal
heart rhythms. “This is really
the mystery of nature.. and
when you look at the
molecular level, then it all
makes sense and that’s

| - . : where you really see the
Blaise with young and old cinchona plants in the MPI CE Greenhouse. beauty.”
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As a natural product chemist, Blaise harnesses his passion for these tiny details
in his mission to discover, understand, and synthesize plant medicines. When he
was offered his postdoc position in Sarah O'Connor’s Department of Natural
Product Biosynthesis, he immediately jumped at the chance to tackle an enduring
puzzle in medicinal plant biochemistry: how does the cinchona plant make
quinoline alkaloids such as quinine?

Blaise knew cinchona alkaloids from his childhood in the Democratic Republic of
Congo, where quinine is a common treatment for malaria infections. “It is a very
famous and very important medicine.” The indigenous people of the Andes
mountains boiled cinchona bark and drank the brew to treat malarial fevers, a
practice adopted and spread around the world by European colonizers in the
1600s. In the 1820s, quinine became one of the first plant chemicals to be
isolated by in the lab, allowing patients to add pure quinine to a glass of water or
soda, often mixed with alcohol to mask the bitter taste. Today, patients in
malaria-affected countries from South America to sub-Saharan Africa to India can
take a quinine tablet given as a bioavailable salt.

However, that quinine must still be harvested and extracted directly from
cinchona bark. Quinine possesses an architecturally complex structure whose
formation has eluded our understanding despite centuries of study. Until now.
Blaise’'s and his colleagues’ work, published last month in Nature, details the
intricate and surprising steps involved in the synthesis of quinine and related
chemicals from cinchona.



A crucial clue along the pathway of discovery came from paying attention to an
overlooked detail in the plants. When Blaise and his colleagues analyzed the
alkaloids in cinchona leaves, stems, and roots, they discovered a chemical that
was previously unknown in cinchona. With the extensive efforts and insights of
Blaise’'s department colleagues, Tingan Zhou [with whom he shares co-first
authorship of the Nature paper] and postdoc Gyumin Kang, they identified this
chemical as a missing link in the synthesis of quinine. “This was an important
bridge between what we know and what we did not know [about the production of
cinchona alkaloids.]”

Identifying this linking chemical, which they named Cinchonium, allowed Blaise
and his colleagues to create a detailed theoretical road map of the intermediate
synthesis steps based on chemical logic. “You make a chemical hypothesis,” Blaise
explained: “you say, okay, | have compound A and compound P, so to go from A to
P, I have to go to B, and C doesn’'t exist, so | move from B to H..” And so on,
trudging step by step until each gap is filled in with compounds and the plant
enzymes that perform each chemical transformation.

Finding those enzymes or their corresponding genes in cinchona was a long battle
for Blaise and Tingan. They tested over 200 candidate genes for just one of the
steps, which also happened to be one of the most perplexing steps in the entire
pathway. Each gene needed to be individually cloned from cinchona, and its
corresponding enzyme produced and tested for the hypothesized activity. Months
and years of grueling work passed with little success.

Growing desperate, Blaise and Tingan solicited
the help of colleagues to attack their problem
from multiple angles. They sequenced RNA
transcripts, the cell's instructions to make
enzymes, of individual cell nuclei isolated from
cinchona leaves. They then compared the
enzymes and the RNA instructions to produce
them across three evolutionarily close alkaloid-
producer plants and the more distant
Arabidopsis. In combining these approaches,
they succeeded in narrowing their candidates
list from over 72,000 genes to a manageable 20
testable genes, which ultimately led to a single
enzyme with a novel activity. Further work
confirmed this enzyme was responsible for
shaping the distinctive scaffold of the alkaloids.

With this mystery wuncovered, Blaise and
colleagues proceeded to fill in the remaining
chemical steps and enzymes along their
hypothesized pathway. Some steps turned out to
be quite surprising, involving the activity of
some well-known enzymes in unexpected new
roles and some new-to-science enzymes in

hitherto unknown but, as Blaise describes them, A mature cinchona plant in the MPI CE
beautiful chemical reactions greenhouse. Quinine is traditionally
’ harvested and extracted from the central

stems and bark of the plant.
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“It was a tough project,” Blaise recalls. "But we were so lucky to have really great
support from colleagues,” including the greenhouse team at the ICE, colleagues in
the O'Connor department, and collaborators from the US. “I am proud that this
was really a team effort.” He also feels immense gratitude for all scientists who
developed the cutting-edge techniques that allowed them to conduct work at a
scale and pace that would have been impossible even ten years ago.

There are still a few small details to fill in, but the key enzymes and reactions are
mapped, moving the field much closer to sustainably producing quinine outside of
Cinchona.

L

Blaise hopes his work can help
revolutionize global quinine production

Ultimately, Blaise hopes this work can help to
revolutionize the way quinine is produced and
distributed around the world. In his home country,
cinchona plantations consume large swaths of
former forest land. Growers must wait over five
years between planting the seeds and harvesting
quinine from the mature bark, waiting two to four
years again for the alkaloids to reaccumulate
between harvests. Civil wars rage in the region,
making farming of the vital medicine increasingly
unstable. In cracking the synthesis of cinchona
alkaloids, Blaise’s dream is to move
pharmaceutical companies away from the
laborious, costly, and Iland-intensive practices
toward more sustainable, safe, and high-yield
methods of lab-based production. “Maybe they
can now use our enzymes to produce [cinchona
alkaloids] .. it is something I'm very much looking
forward to seeing, how it will be useful to society.”

Read Blaise’s full paper in Nature:

Lombe, B.K., Zhou, T., Kang, G. et al. Biosynthesis of
cinchona alkaloids. Nature (2026).
https://doi.org/10.1038/s41586-026-10227-x

fi Interested in contributing to Postdocnet
science communication, or have new
science to share?

Please contact Sarah!
(smcpeek@ice.mpg.de)


https://www.nature.com/articles/s41586-026-10227-x#citeas
mailto:smcpeek@ice.mpg.de

Spokesperson
interview

Written by Ana Clemente

Dr. Ana Clemente,
Max Planck Institute for Empirical Aesthetics,
Spokesperson Max Planck PostdocNet

What is the topic of your current research?

| am a cognitive neuroscientist and musician,
the
principles of cognition. My research focuses on

committed to uncovering fundamental
brain plasticity, the skill acquisition, creativity, and
motivated behaviour. By combining ultra-high field
with

modelling, |

neuroimaging biologically grounded

computational aim not only to
understand how organisms learn and adapt, but also
the

and

to illuminate extraordinary potential of

intelligence creativity—the capacity to
transform ourselves, our skills, and the world around

us.
How did you become involved with PostdocNet?

All the MPG are members of

PostdocNet by definition. | became more involved,

postdocs of
first as an external rep and later joining and leading
the Career Development WG because early-career
researchers (ECRs) are the lifeblood of scientific
progress. | wanted to contribute to building a
community that is supportive, empowering, and
deeply connected a place where curiosity and
ambition & where postdocs can navigate challenges
with confidence and guidance.

PostdocNet

Tell us about one project you are currently
working on in the steering group?

A key project | am championing is the reform of the
(WissZeitVG),
which governs fixed-term academic contracts. This

Wissenschaftszeitvertragsgesetz

initiative is more than a policy adjustment—it is a
chance to rethink early-career research and to
create a framework that is fair, predictable, and
ERC
networks, we are ensuring that the perspectives of

sustainable. In collaboration with other
postdocs are central to this process, advocating
for career paths that recognize talent and potential,
and helping to shape an academic landscape that

is equitable, empowering, and forward-looking

What inspired you to seek a leadership position
and what is your mission for your work in the
PostdocNet Steering Group?

Leadership is about turning vision into action. |
sought this role to amplify the voices of postdocs,
advocate for meaningful change, and help shape a
system where talent, curiosity, and innovation are
recognized and nurtured. It offered an opportunity
to contribute beyond my own work and to help
create structures that make a lasting difference for
the entire community. My mission is to cultivate an
environment in which postdoctoral researchers can
excel, fully explore their curiosity, and contribute to
science with confidence and purpose. This includes
strengthening connections within the community,
enhancing transparency, advocating for fair and
sustainable working conditions, and fostering a
culture of mutual support. When researchers are
empowered to pursue their work with focus and
enthusiasm, when they can fully pursue their
curiosity, the impact reaches far beyond their labs
and groups it shapes the future of science and

society. ; I : ?




WissZeitVG

Written by Sarah Kramer

If you've been a postdoc in Germany for a while (or
if you did your PhD here), you're probably more than
familiar with the Wissenschaftszeitvertragsgesetz
(“Academic Fixed-Term Contract Act”;
WissZeitVG). If not though, we've put together this
short primer.

The WissZeitVG permits fixed-term contracts
specifically for academic positions in Germany.
However, the total amount of time one can spend on
these contracts is limited: researchers are allowed
6 years prior to completion of their doctorate, and
6 years after (although exceptions exist, for
example in the case of third-party funding). Once
this time has elapsed, only permanent contracts are
permitted.

These rules were well-intentioned. Given that PhD
and postdoc positions are typically stepping stones
to more independent roles, the law was designed to
allow sufficient time to meet the necessary
qualifications for a professorship or other
permanent position. Simultaneously, an upper
bound on the total duration of the qualification
phase was meant to make room for incoming
students and postdocs, and in doing so, to promote
innovation.

However, extensive criticism from early career
researchers (ECRs) has made it clear that the
original execution of these intentions was
misguided. For one, the passing of the WissZeitVG
did not lead to an in the number of
available permanent positions, meaning that many
talented researchers are forced to leave academia
altogether once their 12 years are up. A strict limit
on total contract duration also doesn’t account for
the reality of academic work, where progress is
rarely linear or predictable. And, while the
WissZeitVG seeks to foster innovation, the reality is
that persistent job insecurity disincentivizes the
kind of risk-taking necessary for groundbreaking
research. Of course, these and other concerns are
only amplified further for ECRs with non-EU
citizenship, whose visas often depend on a contract.

increase
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Currently, the German government is in the process
of reforming the WissZeitVG. As you may have seen
on our social media and website, the PostdocNet
Steering Group (alongside the spokespersons of
the Helmholtz Association PostDoc Network and
the Leibniz PostDoc Network) were recently invited
to discuss these reforms with the
Bundesministerin fiur Forschung, Technologie und
Raumfahrt in Berlin. This is an encouraging sign, and
signals the government's readiness to engage with
the those impacted by the WissZeitVG in their
efforts to foster a fairer, more sustainable outlook
for ECRs in Germany.

PostdocNet Steering group. From top left:
Kris, Miriam, Ana, Tom, Rima, and Georg.

When the initial draft of the proposed reforms is
released, PostdocNet will be involved in drafting a
follow-up statement for submission to the BMFTR
and the Parliamentary Committee, so that our
perspectives continue to be heard. In preparation
for this, the Steering Group is already coordinating
with other R2 and R3 networks throughout Germany.
Additionally, be on the lookout for an upcoming
statement in conjunction with the other scientific
groups of the MPG.


https://www.helmholtz.de/en/career/careers-at-helmholtz/postdocs/helmholtz-association-postdoc-network-hapn/
https://www.leibniz-gemeinschaft.de/karriere/karriere-in-der-wissenschaft/postdoc-in-der-leibniz-gemeinschaft/leibniz-postdoc-network
https://zenodo.org/records/18909862
https://zenodo.org/records/18909862

Events and
Initiatives

Ongoing projects

MPG Joint Statement on the reform
of the WissZeitVG

R2 & R3 Joint Statement on the
reform of the WissZeitVG

Mental health seminar series
Survey 2026-27

Past projects

PostdocNet, HAPN, and LPN Joint
Statement on the reform of the

WissZeitVG

Joint Statement on Open Science

Survey 2024-25

Onboarding Welcome Package
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Coming Up
Town Hall Meeting

e 2nd Friday every month
April 17, 2026 at 11:00 (WissZeitVG)
May 8, 2026 at 11:00 (MPG postdoc
program)

References

e “A Researchers’s Guide to Academic

Fixed-Term Contracts in Germany
(WissZeitVG),” by Guidance, Skills &
Opportunities for Researchers e. V. (GSO)

e “The German

"Wissenschaftszeitvertragsgesetz” in a

nutshell - Revised version 2024," by GSO
« "#IchbinHannah and the fight for

permanent jobs for postdocs,” by Ulrich

Dirnagl

Find out more



https://www.youtube.com/@mentalhealthcollectiveofth416/videos
https://zenodo.org/records/18909862
https://zenodo.org/records/18909862
https://zenodo.org/records/18909862
https://pure.mpg.de/view/item_3694922
https://www.postdocnet.mpg.de/214512/2024-survey-results
https://www.postdocnet.mpg.de/events-and-activities/town-hall-meetings
https://www.postdocnet.mpg.de/
https://gsonet.org/karrierewissen/tbh-conference-wisszeitvg/
https://gsonet.org/karrierewissen/tbh-conference-wisszeitvg/
https://gsonet.org/karrierewissen/tbh-conference-wisszeitvg/
https://gsonet.org/karrierewissen/facts-tool-wissenschaftszeitvertragsgesetz-in-a-nutshell-2024/
https://gsonet.org/karrierewissen/facts-tool-wissenschaftszeitvertragsgesetz-in-a-nutshell-2024/
https://gsonet.org/karrierewissen/facts-tool-wissenschaftszeitvertragsgesetz-in-a-nutshell-2024/
https://gsonet.org/karrierewissen/facts-tool-wissenschaftszeitvertragsgesetz-in-a-nutshell-2024/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8892265/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8892265/
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Meet your editing team:

Himanshi singh Sarah Kramer Sarah McPeek
Extraterrestrial Physics, Infection Biology, Chemical Ecology,
Munich Berlin Jena

himanshi@mpe.mpg.de Kramer@mpiib-berlin.mpg.de smcpeek@ice.mpg.de

About this publication:

We started this newsletter to share the science, the business, and the resources and events of our
Max Planck Society Postdoctoral Network. Our missions with this quarterly publication are to
showcase the amazing and groundbreaking research postdocs do across the MPI, discuss issues
that matter to our community and foster conversation, and update the community on initiatives
run by the PostdocNet leadership teams.

If you are interested in being involved with this newsletter or with other communication projects
through PostdocNet, please contact us! We are especially looking for contributors working in the
social sciences, materials sciences, and humanities.

YOU CAN ALSO FIND ALL THESE COMMUNICATIONS AND MORE
ON THE POSTDOCNET WEBSITE NEWS PAGE.


https://www.postdocnet.mpg.de/news
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