vy HAR{LFES E104F5EFES (2024)

| 7HF2vo 705954 [BEE] |16 XAVEE - 73N AOD—  OEBHEE |

B8 2024438198 (k) 13:00 ~ 15:40 IR H935(92 88 [3[] 935)

[H935-2pm] 16. KAMMLE « 7S AINAFOD—

BER : KMH ZF. B B

® BxEE

13:00 ~ 13:20

[H935-2pm-01]

RARMEBBRDOT S NIV THA VIS K BRI E Y EELE R FOZRKBER ORFE

OmA #E. BBH. =& LHR20. WLAKE. 2 BARESHS)

® %EE

13:20 ~ 13:40

[H935-2pm-02]

R EMREA X = VORI R My F U T HAD FDORE

OB# 7. Benson Sam? Vendrell Marc* 38 M—BR2. %Hih Ftb13 (1. KIRAZE. 2. MK
F, 3. ARKEREZ 7OV T THELYR—. 4. T71 VINTKF)

13:40 ~ 13:50
R

© xKEE

13:50 ~ 14:10

[H935-2pm-03]

SHEAX— VT DI DEKENAF AV AZ—FEEBEENATO—T ORE

O #RtBT. A BFZ L& O7H2. B 1290, Fits Mb23, B #—" (1. AKBRE. 2. Rk
B=T. 3.BRA%70)

® %

14:10 ~ 14:30

[H935-2pm-04]

Synthesis of Alcaligenes faecalis Lipid A Conjugates with Tumor-Associated Carbohydrate Tn
Antigen Towards the Develoment of Self-Adjuvanting Vaccine

ODavie Kenneth', Yusuke Yamanaka', Atsushi Shimoyama2, Koichi Fukase’2 (1. Department

of Chemistry, Graduate School of Science, Osaka University, 2. Forefront Research Centre (FRC),
Graduate School of Science, Osaka University)

14:30 ~ 14:40
R3E

© 33E

14:40 ~ 15:00

[H935-2pm-05]

PFATHEFRIKRIGZFIA LD AMBIRM TOXRAMZEE S HRIASR

O¥8 —8B\ 5772 7N BR R (1. RRIEAY - WEEBIFR - BALER.
2. BACFHEFR - RRARAES - BPEFHESHIEFRREER)

® %5E
15:00 ~ 15:20
[H935-2pm-06]

© 2024 RNEHEEABERCES



vy HAR{LFES E104F5EFES (2024)

EZ2RIGICE DEST-BYIDERNERE T 2HEEHI S XX —DFORE

OWLA LT, mE HH D2 it BHEF2 BEX BT 757072 7oNS5 Ex=E H
a2 (1 BRI ¥AY - WEEBETHR - ISEILFER. 2. BICEAERH - BIRAZEAL - AR4EE
HAEA R EAEE)

© HAE

15:20 ~ 15:40

[H935-2pm-07]

MO AEED TILRVECRERIZ ) VB LRGN A RAZMELERMBEFBZ LT EILT 2
O#H FaE. BH #H2 EE BZA MA@ ZERA B4 B KB ZF (1. EMNAB2M
MER (BFER). 2. BULERRA RREEREFHAREZ-—)

© 2024 RNEHEEABERCES



H935-2pm-01 BALES E104EFES (2024)

RAEHEEDODT I ALY THA UICKDEWRILVE VEEEE
& F 0 E R K BE E &I D B F

CGRAEREEEE ' - BAERBeAmA 2 O P ' - 2 e ' - 2 &' - bW %Y
Development of selective inhibitors for plant hormone-related transcrlption factors based on
chemical redesigned intrinsically disordered region peptide (‘Graduate School of Science,
Tohoku University, *Graduate School of Life Sciences, Tohoku University) O Yousuke
Takaoka', Ruigi Liu,' Qi Li,' Minoru Ueda,'~

Plant hormones regulate various responses such as plant growth, differentiation or defense
by simultaneously controlling multiple transcription factors. Recent reports suggested that
intrinsically disordered regions (IDR), which can interact with multiple interacting partners
while changing their conformation, play important roles in these signaling pathways. We herein
developed selective inhibitors for plant hormone, Jasmonate (JA)-related transcription factors
based on the chemically redesigned IDR peptides.

Keywords : Plant hormone; Protein-protein interaction; Intrinsically disordered region,
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1) Moreno, J.E. et al. Plant Physiol. 162, 1006-1017 (2013). 2) Takaoka, Y. ef al. J. Biol. Chem. 298,
1015404 (2022). 3) Zhang, F. et al. Proc. Natl. Acad. Sci. 114, 1720-1725 (2017).
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Development of Photoswitchable Fluorescent Molecules for
No-Wash Live Cell Imaging

(*Graduate School of Engineering, Osaka University, *The University of Edinburgh,
3Faculty of Science, Kyushu University, *Immunology Frontier Research Center, Osaka
University OKenji Torii,! Sam Benson,?> Marc Vendrell,? Yuichiro Hori,* Kazuya Kikuchi'*
Keywords: photoswitchable fluorescent molecules, fulgimide, protein labeling, FRET,
fluorogenicity

Photoswitchable fluorescent molecules (PSFMs) are valuable tools for tracking cellular
dynamics and super-resolution imaging due to their photoswitching ability upon light
irradiation. In recent years, photoswitchable cyanine' and diarylethene? have been applied to
super-resolution imaging. However, these molecules require high concentrations of
cytotoxic thiol for photoswitching or have poor cell membrane permeability, which hampers
live cell applications. Despite the high demand for PSFMs that are suitable for live-cell
imaging, no general method has been reported that enables reversible fluorescence control
on proteins of interest in living cells.

Herein, we have established a platform to realize reversible fluorescence switching in
living cells by adapting a protein labeling system. We have developed a new PSFM, named
HTL-Trp-BODIPY-FF, which exhibits strong fluorogenicity upon recognition of Halo-tag
protein and reversible fluorescence photoswitching in living cells (Figure 1). The
fluorogenicity helps to minimize the fluorescence from unlabeled HTL-Trp-BODIPY-FF
and allows no-wash labeling. As for the fluorescence photoswitching, we have used FF
(furylfulgimide) as a photochromic FRET quencher®*. The labeled HTL-Trp-BODIPY-FF
exhibited reversible fluorescence switching upon light irradiation with higher photostability
compared to the unlabeled one, assisted by the Halo-tag surface that prevents intermolecular
aggregation. This is the first example v' No-wash fluorogenic labeling v Reversible photoswitching

live cell

of a PSFM that can be applicable to a o aD

. (D
general-purpose  Halo-tag protein Halo-tag o
labeling system for no-wash live-cell O
imaging®. In this conference, we will TR =
report on the detailed molecular ¢
designs, photophysical properties,

and biological experiments of bl i siadd

HTL-Trp-BODIPY-FF. Figure 1. Schematic of this study

1) J. Kwon, et al. Sci. Rep. 2015, 5, 17804

2) (a) B. Roubinet, et al. Angew. Chem. Int. Ed. 2016, 55, 15429. 3. (b) K. Uno, et al. J. Am. Chem.
Soc. 2019, 141, 16471.

3) K. Torii, et al. Anal. Chem. 2023, 95, 8834.

4) K. Torii, et al. Chem. Sci. 2024 (in press) DOI: 10.1039/d3sc04953a
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Development of Hydrophobic Bioisostere Conjugated Fluorescent
Probes for Live-Cell Imaging

( "Graduate School of Science, Kyushu University, ?Graduate School of Engineering, Osaka
University, *Immunology Frontier Research Center, Osaka University) OTakuya KamikawaV),
Akari Hashimoto?, Nozomi Yamazaki?, Junya Adachi?, Kazuya Kikuchi*?, Yuichiro Hori"
Keywords: Bioisostere, Fluorescent probe, Live-cell imaging, PYP-tag, Halo tag

Protein-labeling probes with membrane permeability are important tools for the
visualization of intracellular protein of interests (POls). Cationic dye derivatives that show
favorable optical properties (e.g. high brightness and photostability) and water solubility are
useful scaffolds for the protein-labeling probes. Indeed, cationic probes using the derivatives
can be used as mitochondrial-targeting probes owing to their mitochondrial accumulation.
However, the mitochondrial accumulation caused serious artifacts in the visualization of non-
mitochondrial proteins. To suppress the artifacts, anionic groups such as carboxylate and
sulfonate groups are introduced into the probes; this strategy mostly leads to the decrease of
their membrane permeability. As a solution to this problem, anionic groups with relatively high
hydrophobicity are expected to maintain the membrane permeability of the probes, suppressing
nonspecific organelle accumulation. Based on this discussion, we focused on hydrophobic
bioisosteres of carboxylic acid as the introducing group to develop membrane-permeable
probes.

In this presentation, we will report a design strategy for bioisostere-conjugated probes that
enable intracellular protein imaging using protein tag labeling system. We successfully
developed several bioisostere-conjugated probes that show membrane permeability and
suppress non-specific accumulation in the mitochondria. In addition, our design strategy can
be applied to two different protein labeling systems, HaloTag and PYP-tag systems. We further
demonstrate that these probes can be used for the visualization of intracellular multiple
localizations of POls in living cells.
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Figure (Left) Schematic illustration of the probe design strategy using a hydrophobic
bioisostere for intracellular protein imaging using protein tag labeling system. (Right)
Fluorescence images of HEK293T cells expressing nucleic proteins stained with bioisostere-
conjugated probe and cationic probe. Scale bar 10 um.
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Synthesis of Alcaligenes faecalis Lipid A Conjugates with Tumor-
Associated Carbohydrate Tn Antigen Towards the Development of
Self-Adjuvanting Vaccine

(!Department of Chemistry, Graduate School of Science, Osaka University, *Forefront
Research Center (FRC), Graduate School of Science, Osaka University) ODavie Kenneth',
Yusuke Yamanaka', Atsushi Shimoyama'~, Koichi Fukase!-?

Keywords: lipid A, adjuvant, self-adjuvanting vaccine, sugar chain mimic linker, Alcaligenes
faecalis

Lipopolysaccharide (LPS) and its active center, lipid A, of Gram-negative bacterial outer
membrane are representative innate immunostimulants which have potential to function as
vaccine adjuvants. However, canonical E. coli LPS and lipid A induce lethal toxicity due to
excessive inflammatory effects hence not safe for adjuvant utilization. We have revealed that
symbiotic Alcaligenes faecalis LPS and synthetic 4. faecalis lipid A (AfLA)' induce effective
antigen-specific IgA production without toxicity* hence promising adjuvant candidates.
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few reports of lipid A-based self-
adjuvanting vaccines*’ because structural modiﬁcatlons often inactivate lipid A. Thus a simple
and universal conjugation method that can retain significant lipid A activity is required. Here
we conjugated A4 faecalis lipid As with tumor-associated carbohydrate Tn antigen by employing
a strategy which mimics natural LPS structure; linking 6’-position of lipid A to the antigen via
hydrophilic sugar-chain mimic linker based on D-mannitol. The synthetic process involved
azidation of 6’-position of 1 followed by 4’-phosphorlyation and then condensation of the
linker and allyl group cleavage to yield 2. Thereafter, the condensation of Tn-antigen to 2 was
followed by global deprotection to obtain conjugate 3. Meanwhile, condensation of the Tn
antigen to 2 was followed by anomeric phosphorylation and subsequently, global deprotection
was performed to synthesize conjugate 4. Both conjugates 3 and 4 showed significant IL-6
cytokine induction at the same level as the unmodified lipid As.

1) A. Shimoyama, et al., Angew. Chem. Int. Ed. 2021, 60, 10023. 2) K. Yoshii, et al., Microorganisms,

2020, 8, 1102. 3) K. Fukase, et al., Angew. Chem. Int. Ed., 2018, 57, 8219. 4) Z. Guo, et al., ACS Chem.
Biol. 2012, 7, 235. 5) J. Cod'ee, et al., J. Med. Chem. 2020, 63, 11691.
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Synthetic study of natural product derivative in cancer cells via intramolecular aza
electrocyclization ('School of Materials and Chemical Technology, Tokyo Institute of

Technology, *Biofunctional Synthetic Chemistry Laboratory, Cluster for Pioneering Research,
RIKEN,) OKazuki Terashima,' Ambara R. Pradipta,’ Katsunori Tanaka'*?

We have previously reported that cancer cells overexpress acrolein. Based on this finding,
we have developed a prodrug that takes advantage of the reaction between phenyl azide and
acrolein in cancer cells to deprotect the amino group on the drug molecule.' Our aim in the
present study is to synthesize a natural product derivative 3 with a zwitterionic bicyclic
backbone from an inactive precursor compound 2. This will be achieved by deprotecting the
amino group to induce a rapid intramolecular 6n-azaelectrocyclization directly in cancer cells.
We expect the final products to have anticancer activity. We will be presenting further details
about our findings at the symposium.

Keywords: Acrolein, Cycloaddition, Phenyl azide, In vivo synthesis, On-site synthesis
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1. A.R. Pradipta, P. Ahmadi, K. Terashima, K. Muguruma, M. Fujii, T. Ichino, S. Maeda, K. Tanaka,
Chem. Sci. 2021, 12, 5438-5449.
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Development of glyco-cluster molecule translocating in living mice trlggered by in vivo
chemical reaction. ('School of Materials and Chemical Technology, Tokyo Institute of
Technology, *Biofunctional Synthetic Chemistry Laboratory, Cluster for Pioneering Research,
RIKEN) O Kenshiro Yamada,' Akari Mukaimine,”> Akiko Nakamura,”> Yuriko Kusakari,
Ambara R. Pradipta,' Tsung-che Chang,' Katsunori Tanaka'*

N-type glycans are the biomolecules that have important role for interaction between cells
and proteins.Previously we have found glycoalbumin molecules modified with N-glycans on
albumin recognize various types of cancer cells depending on their glycan modification
patterns (glycan pattern recognition). Here, we developed an innovative glycoalbumin capable
of undergoing transformation and remodeling of its glycan pattern in vivo, which induced its
translocation from the initial target to a second one. In this presentation, we will describe an
investigation of pattern recognition remodeling by in vivo chemical reaction in living mice.

Keywords: Glycan pattern recognition; N-type glycan, In vivo synthesis
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1) K. Vong, T. Tahara, S. Urano, I. Nasibullin, K. Tsubokura, Y. Nakao, A. Kurbangalieva, H.
Onoe, Y. Watanabe, K. Tanaka, Sci. 4dv., 2021, 7, eabg4038.
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Antitumor diterpene glucoside stabilizes phosphorylation-dependent protein-protein
interactions of intrinsically disordered proteins (Institution of Agriculture, Shinshu University,
2 RIKEN Center for Sustainable Resource Science, RIKEN) ONanami Ogino', Makoto Muroi?,
Hiroyuki Osada?, Ken Matsumoto?, Minoru Yoshida?, Isao Kii', Junko ohkanda'

Fusicoccin (FC) is a diterpene glucoside that stabilizes protein-protein interactions (PPIs)
between 14-3-3 and phosphoproteins. While FC is inactive in cancer cells, 12-deoxy FC
exhibits significant antiproliferative activity. Here, we report the details of the mechanism of
action of 12-deoxy FC, which turns out to be shown to upregulate PPI between 14-3-3 and
GIGYF2, a highly intrinsically disordered scaffold of a mRNA translation repression complex.
12-Deoxy FC was also found to enhance binding of GIGYF2 to a mRNA binding protein TTP,
suggesting that the PPI between 14-3-3 and GIGYF?2 is necessary for the formation of the
repressive complex. Furthermore, the coimmunoprecipitation experiments using deletion
mutants of GIGYF2 identified that pS546 as the binding site of 12-deoxy FC and 14-3-3, which
locates near the TTP-binding site. These results clearly indicate that 12-deoxy FC upregulates
PPI of GIGYF2 and 14-3-3, suppresses protein synthesis, and inhibits proliferation. Since TTP-
dependent translational repression has been shown to be implicated in stress granules, the
results shown here suggest that 14-3-3 may play general roles in the regulation of cellular stress
responses. Keywords : Transient protein-protein interactions, Fusicoccin, 14-3-3 Proteins;
Intrinsically disordered proteins, posttranslational modification
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