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Cationic polymer effect on brown adipogenic
induction of dedifferentiated fat cells
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This study investigated how cationic
polymers influence the brown adipo-
genic differentiation of dedifferentiated
fat (DFAT) cells within a fibrin matrix.
Various natural and synthetic polymers
were compared, and among them, po-
ly-L-lysine (PLL) exhibited the most
pronounced enhancement of UCP1 ex-
pression and mitochondrial activity in
DFATs cultured in brown adipogenic
medium. These results indicate that
electrostatic interactions between PLL
and medium components such as tri-
iodothyronine (T3) and insulin facilitate
their local retention, thereby promoting
thermogenic differentiation.

MANDEHRE/RRE

This work identifies PLL as a simple,
biocompatible polymer that enhances
brown adipogenic induction through lo-
cal retention of hormonal inducers
rather than genetic manipulation or
chemical browning agents. The ap-
proach enables a reproducible, control-
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lable model for studying thermogenic
adipogenesis and metabolic regulation.
Incorporating PLL into 3D tissue con-
structs or co-culture systems may fur-
ther improve functional adipose tissue
engineering. Future research will apply
this strategy to scaffold design and
translational models addressing obesity
and metabolic disease.
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New methods for understanding human

regulatory T cell functions
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We have developed a new method using mass cytom-
etry (CyTOF) to study how regulatory T cells (Tregs) -
crucial controllers of our immune system - function. The
research, introduces “single cell suppression profiling of
human Tregs” (scSPOT) , providing unprecedented detail
about how these important immune cells work. The study
reveals that Tregs primarily target specific immune cells
called CD8-Eeffector memory T cells and identifies how
two FDA-approved drugs affect different types of Tregs.
Importantly, they discovered a specific pattern in Treg
cells that could serve as a biomarker for severe viral in-
fections, building on their previous COVID-19 research.
This comprehensive approach could accelerate the de-
velopment of new treatments for various diseases.

MADEHRLEFRRE

The new scSPOT method provides scientists with a
valuable tool to study immune regulation, potentially
speeding up the development of treatments for both can-
cer and autoimmune conditions. The discovery of a po-
tential biomarker for severe viral infections could help
healthcare providers identify high-risk patients earlier,
enabling more timely interventions during outbreaks or
pandemics. Additionally, the insights into how existing
drugs work could lead to more effective treatment strate-
gies, helping doctors better predict which patients will
respond to treatment. Together, these advances could
lead to more personalized medical treatments, improving

eadv6939. doi: 10.1126/sciadv.adv6939

patient outcomes across multiple diseases. We have al-
ready used these methods to help us understand the
function of new types of Tregs such as the precursor T
follicular regulatory cells that we recently discovered.
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Fig 1. Methods. Regulatory T-cells (Tregs) are removed from human pe-
ripheral blood mononuclear cells by FACS sorting and then re-added
at set ratios to test their function.
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Fig2 Main findings. (a-b) Effector Tregs (eTregs) most strongly affect
CDB-EM cells and B-plasma cells. (c) Dividing eTregs increase CD98
and CTLA4 proteins, an anti-CTLA4 antibody affects this process. (d)
Two distinct types of eTregs: one expressing HLA-DR and another
expressing CD38 - a biomarker seen in severe viral infections. ()
Ranks different Treg types by their suppressive abllity. (f) The drug
Tazemetostat blocks naive Tregs from becoming eTregs.

Sendergaard, Jonas Narskov; Tulyeu, Janyerkye; Wing, James Badger et al. Single cell suppression profiling of human
regulatory T cells. Nature communications. 2025, 16(1), 1-16. doi: 10.1038/s41467-024-55746-1

Sendergaard, Jonas Narskov; Tulyeu, Janyerkye: Wing, James Badger et al. Assessing human Treg suppression at single-
cell resolution using mass cytometry. Bio-Protocols. 2025, 15(16), €5424. doi: 10.21769/BioProtoc.5424

Tulyeu, Janyerkye; Sendergaard, Jonas Narskov; Wing, James Badger et al. Human precursor T follicular regulatory cells
are primed for differentiation into mature Tfr and disrupted during severe infections. Science Advances. 2025, 11(39),
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Adachi, Yuichi; Miyake, Kotaro; Ohira, Kila et al. Enhancing the efficacy of near-
infrared photoimmunotherapy through intratumoural delivery of CD44-targeting
antibody-photoabsorber conjugates. eBioMedicine. 2025, 112, 105566.
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Aoki, Kana; Ishitani, Tohru et al. Mechano-gradients drive morphogen-noise correction to ensure
robust patterning. Science Advances. 2024, 10, 2357. doi: 10.1126/sciadv.adp2357

E »°4| Matsumoto, Kana; Akieda, Yuki: Ishitani, Tohru et al. Foxo3-mediated physiological cell
competition ensures robust tissue patterning throughout vertebrate development. Nature
Communications. 2024, 15, 10662. doi: 10.1038/s41467-024-55108-x
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Ise, Wataru; Koike, Takuya et al. KLF2 expression in IgG plasma cells at their

il »°4 induction site regulates the migration program. Journal of Experimental Medicine.
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Ichiyama, Keniji; Long, Jia; Kobayashi, Yusuke et al. Transcription factor Ikzf1 associates
i 4 with Foxp3 to repress gene expression in Treg cells and limit autoimmunity and anti-
tumor immunity. Immunity. 2024, 57, 2043-2060. doi: 10.1016/j.immuni.2024.07.010
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Yasui, Masato; Hiroshima, Michio et al. Automated single-molecule imaging in living
cells. Nature Communications. 2018, 9, 3061. doi: 10.1038/s41467-018-05524-7

Bl »'4 Watanabe, Daisuke; Hiroshima, Michio et al. Single molecule tracking based drug

doi: 10.1038/s41467-024-53432-w

screening. Nature Communications. 2024, 15, 8975.
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EBREEICHEET S ET L ZHELEZDBDTTY.
DIPEADMRD S22BEDAT O N&
BSAEL. T O DENNRREZ/RETT D
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Fig. 1. A general diagram of the Al-powered biological age model.

Top Left: A small blood sample is analyzed to measure 22 key steroids, and
the data is fed into an Al system to calculate biological age.

Top Right: The Al-predicted biological age (BA) shows a general correlation
with chronological age (CA) , but individual differences widen over time.
Bottom: Using the metaphor of a river widening as it flows downstream,” the
ilustration visualizes how biological age evolves with the passage of time.

- gy
Fig. 2. Visualization of the DNN model constructed on pathways of
steroidogenesis.

Sex-specific variations in steroid pathways for female and male models.
Distinct colors are used to represent different steroid classes in the steroid
labels. Connection weights reflect the influence of hierarchical steroidogenic
pathways on BA prediction. Node influence reflects the average contribution
of each node as it propagates through the pathway network. Component
types illustrate the various sources of endogenous and exogenous influenc-
es. Bias, contribution from external pathways; Input, initial concentration;
Join, summarized contributions from upstream metabolites.

Wang, Qiuyi; Wang, Zi; Takao, Toshifumi et al. Biological age prediction using a DNN

»4| model based on pathways of steroidogenesis. Science Advances. 2025, 11(11),

eadt2624. doi: 10.1126/sciadv.adt2624
=" z15 https://resou.osaka-u.ac.jp/ja/research/2025/20250319_2
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Monoe, Yuya; Jingushi, Kentaro; Taniguchi, Kohei et al. Cancer-specific RNA
modifications in tumour-derived extracellular vesicles promote tumour growth. J
Extracell Vesicles. 2025, 14, e70083. doi: 10.1002/jev2.70083
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Synergic effect Synergic effect

R1 Effect of pimitespib and sunitinib combination treatment on
imatinib-resistant GIST cell lines.

H2 Models of mutant KIT signaling and PKD2/HIF1 a /VEGF signaling
on intracellular compartments in GISTS.

(Left) Newly synthesized mutant KIT stabilized by HSP9Q activates the Golgi
complex. Activation of the mutant KIT signaling pathway by KIT autophospho-
rylation can activate the PI3K-AKT pathway and ERK. HSPI0 binds to and
stabilizes PKD2 and HIFT o in GIST cells. Activated PKD2 and HIF ta induces
vascular endothelial growth factor (VEGF) expression in tumor cells.

(Right) The combination of pimitespib and sunitinib strongly inhibited the
expression of phosphorylated KIT and suppressed downstream signaling.
Furthermore, it inhibited the induction of angiogenesis by VEGF suppression.

Teranishi, Ryugo; Takahashi, Tsuyoshi; Obata, Yuuki et al. Combination of pimitespib (TAS-116) with sunitinib is an effective therapy
for imatinib-resistant gastrointestinal stromal tumors. Int J Cancer. 2023, 152(12), 2580-2593. do: 10.1002/ijc.34461

Saito, Yurin; Takahashi, Tsuyoshi; Obata, Yuuki et al. TAS-116 inhibits oncogenic KIT signalling on the Golgi in both imatinib-naive
and imatinib-resistant gastrointestinal stromal tumours. Br J Cancer. 2020, 122(5), 658-667. doi: 10.1038/541416-019-0688-y
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