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EFBIVEMLMR—N No.3
[Structural insights into PPR RNA editing factors via Cryo-EM|

Xie Jingchan (GR#BFAZ. BO1-1 719, D1)

Hi2: 2025 11 H3H~12H 12H
BT : Ry, N>, Helmholz Zentrum Berlin
JHTEIAZTZE : Research Group Macromolecular Crystallography

From 3rd November to 12th December 2025, I visited Dr. Gert Weber’s group in the Helmholtz-Zentrum
Berlin (HZB, Research Group Macromolecular Crystallography). During this time, I worked on solving

the protein structure of the moss PPR56.

As a doctoral student at Kyoto University, my research focuses on the molecular basis of plant RNA editing
factors, specifically the pentatricopeptide repeat (PPR) protein and its RNA editing mechanism. In the
classical PPR-RNA interaction mode, the PPR array recognizes its target nucleotide in a “one-motif-one-
nucleotide” manner. However, our recent work, combining systematic mutagenesis studies in-bacterio and
next-generation sequencing, has preliminary confirmed that certain motifs in PPR56 can accommodate
one to three nucleotide insertions beyond the predictions of the canonical recognition code. This finding
implies a more flexible RNA-binding mode. Based on previous structural studies, such flexibility is likely
facilitated by conformational changes in the protein backbone. PPR-based RNA editing has great potential
as an editing tool, therefore determining a high-resolution structure of the PPR-RNA complex is critical
to clarify the underlying machinism. While structures of P-type or artificial PLS-type proteins have already
been published, the natural PPR56 has proven difficult to crystallize. We believe cryo-EM offers a

promising alternative. This was the primary motivation for this intensive collaborative project.

The sample preparation was carried out at the biolab in Adlershof,
which is generally recognized as Germany’s largest and most modern
science and technology park. This “City of Science” integrates many
top-tier research facilities, including the Humboldt University
campus and various institutes of the Helmholtz and Max Planck
Societies. Interestingly, the city planners named the streets to honor
great scientist in physics, chemistry, and mathematics, everyday I felt
like walking through an open-air science museum. Being surrounded
by the names of giants like Einstein was in fact a great source of my
motivation during the long and demanding process of structural

biology study.




Dr. Weber’s group was an ideal partner for this trip: he and Prof. Takenaka have fruitful collaboration
notably in solving the structure of the DYW domain of Arabidopsis OTP86. His team is expertise in the
biochemistry of RNA-binding proteins and access to state-of-the-art cryo-EM facilities in FU Berlin. With
my primary background in plant and molecular cloning, I received there hands-on training in advanced
structural biology techniques. Under the hospitality and guidance of Dr. Weber’s team, especially the
patient and detailed supervision from Dr. Tatjana Barthel, I gained practical experience in recombinant
protein purification, sample optimization and cryo-EM sample preparation. I am also very grateful for the
cryo-EM technical support from Dr. Tarek Hilal at the Institute of Chemistry and Biochemistry and the
Research Center of Electron Microscopy and the members in Wahl group at FU Berlin, especially Ritam

Das who helped us in setting up the Thermofluor experiments for buffer optimization.

The preliminary outcomes are in general highly promising. We successfully purified a series of PPR56
proteins with an adequate concentration. Although the negative staining initially showed severe

aggregation, which was disappointing, this result on the other hand

=

also helped explain the low in-vitro activity of these proteins. The
troubleshooting sessions with Dr. Weber and Dr. Barthel were
valuable. We adjusted the buffer conditions based on previous
literature and confirmed that our adjustment strategy was effective in
avoiding protein aggregation. Although more effort is still needed to
push the protein purity to a high level for cryo-EM data collection, we

already have a very good starting point for the next steps.

Beyond the technical progress, the visit is also a meaningful cultural
and scientific exchange. Participating in the group’s Christmas party

was a warm way to experience again German traditions.

This research stay was arranged by Prof. Takenaka and funded by the Overseas Travel Grant for Young
Researchers, Kyoto University, the Grant-in-Aid for Transformative Research Areas (A) "Manipulating
Genomes of Intracellular Symbiotic Organelles", and the JSPS Core-to-Core Program "Formation of an
International Center of Excellence for Plant Organelle Research.” I am very grateful to the funders for
providing me with such a valuable opportunity. It has significantly enriched my doctoral work with

advanced technical skills in the structural biology filed and strengthened our cross-institutional bond.
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JEMNST : Shanghai Jiao Tong University, Shanghai, China

¥5% ¢ 2025 International Symposium on Plant Organelles Frontiers and
Future Agriculture
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[Report on Academic Conference Trip to Chinal

Hsu Yi Mon (JUMXZ. B02-4 EfEHL. D2)

HiE: 2025 11 A 12H~11 A 16 H

JEMSE © Shanghai Jiao Tong University, Shanghai, China

F5% 1 2025 International Symposium on Plant Organelles Frontiers and
Future Agriculture

The conference, jointly organized by Shanghai Jiao Tong University and South China Agricultural
University from November 13-16, 2025, at the School of Agriculture and Biology, Shanghai Jiao Tong
University. It encompasses a broad scope of fundamental and applied research for future agriculture,
focusing on how the cellular organelles play a role in stress tolerance, growth, and development in plants.
This opportunity was invaluable for my professional growth and future research
collaboration. Therefore, I would like to express thanks and appreciation to
Overseas Travel Grant for Young Researchers, under the Cytoplasmic Genome

Regulation Research Area, for travel grant sponsorship.

The program consists of an early-career young researchers forum, keynote °

lectures by invited professors, and poster sessions. I presented a poster titled

“Knockout of mitochondrial gene, orf352, in wild-abortive cytoplasmic male
sterile rice” and engaged in discussions with the participants. The key lecture .
participation in the poster
notes of my interest, sessions
Chloroplast (Cp) division, regulated by the Cp division factor StMinD1 protein in association with the
tuberization signal protein StSP6A, influences tuber development. Knock-down mutants of StMinD1
exhibit defective Cp division, which results in reduced tuber number but increased tuber size in potatoes.
(Bote Luo et al)

Thermotolerance genes through population genomic analysis of 30,000 accessions, OsHTG9 is a
promising candidate for heat tolerance, has an intrinsically disordered region, and localizes to stress
granules by forming condensates, which may facilitate the assembly of stress response machinery and
enhance heat tolerance in rice. Notably, knock-out lines exhibited significantly reduced heat tolerance.
(Xiaoxia Li et al)

Exchange of the chloroplast genome by an asexual process (grafting method) in the Solanaceae family.
The Cp genomes can be horizontally transferred across graft junctions by conducting inter-species
grafting. No obvious incompatibility from plastid transfer of Nicotiana tabacum into 12 diftferent Nicotiana

spp. (Ralph Bock, Max Planck Institute of Molecular Plant Physiology)



Interfamily grafting (Michitaka Notaguchi, Kyoto University). It would be a great technique for fruit and
vegetable crop improvement program.

Translation control in plant mitochondria, the rPPR and rPPR1-like proteins protect an 18S rRNA
extension and facilitate the translation of nad6 mRNA, respectively. (Hakim Mireau, Paris-Saclay

University)

I had alot of experience and knowledge from a wide scope area in the future
crop improvement program through organelle genome modification for
plant breeding. I would be able to make more contributions to the academic
society in the future from this experience. I could call it a very productive
3-day conference. In addition to the academic conference program, I visited

the tourist destination point, WaiTan, and enjoyed tropical fruits (Durian

and Jackfruits) as well as Chinese Tea milkshake at the night market.

Lo -:”

Overall, this conference has shaped my vision for future research. Enjoy Shanghai, at WaiTan
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