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Analysis of glycopeptide specificities of UGGT

(‘Department of Science and Technology, Seikei University, *Osaka International Cancer
Institute) OYuko Funatsu,' Takaya Kudo,' Taiki Kuribara,? Mitsuaki Hirose,' Kichiro Totani'

In the glycoprotein quality control, MansGIcNAc,-type glycoproteins are glucosylated by
UGGT to give a signal glycan for refolding. Generally, UGGT recognizes hydrophobic
glycoprotein-surface, whereas the glucose-transfer of UGGT increases by recognizing a
hydrophilic serine residue more than a hydrophobic Leu residue at the C-terminal of
glycosylated-asparagine residue. However, the specific recognizing amino acid residues close
to the glycosylation site by UGGT are not identified yet. In this study, we synthesized a series
of ManyGlcNAc,-tripeptides having various peptide sequences and examine the peptide
specificity of UGGT.

Keywords : UGGT; Aglycon,; Amino acid; Consensus sequence

W& R EEEBIZEB W T I B AN RO MangGleNAc, BUHE & > /37 B 1,
UGGT 2L % Glucose Mz T4 0 BAEHES 7 FAPES & 70D, —RIZ UGGT
T BARRERTHOKMEREY VXV BRI ZBRT D LB LN TNDEN, Fx
VIHESEAT INEBALD AsnC RIFIZEKMET 2 VB CTH D Leu L0 b, HAMET 2 /i
Th D Ser WHEET HHAIC LSBT 2mAZETWAN, Lol UGGT 358k
T DS IENALTEE DT X BRI O &I LT/ > TR, & 2T, A
FTIEarerhAsEZRLE L TERA 207 X BEdS %2 FF> ManyGIlcNAc, -V
RTF ROERIZEY fATZ, BARRICIZEINNE 2 50 L 72 MansGlcNAc,-Asn
WIZXF LT, BERR LT T TF Raefit L, O ManiGleNAc,- kU <7 F N{K
1572, Fiz. A LT MangGleNAc, b U ~X7'F Rk % UGGT 12 X 2 iSRS
HEHG 2 O CHET D2 TETH B,

‘ :D-Mannose
‘ :D-Glucose

. : N-Acetyl D-Glucosamine

Fmoc-Asn-Xaa-Ser

Figure 1. fEH) & T HRETF R r—7

[1] Kudo, T.; Hirano, M.; Ishihara, T.; Shimura, S.; Totani, K. Bioorg. Med. Chem. Lett. 2014, 24, 5563-
5567.
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Evaluation of PNGase/ENGase activity balance using multifunctionally active substrates
('‘Department of Science and Technology, *Seikei University, Osaka International Cancer
Institute) OYuiko Kamata,' Naoki Saito,' Taiki Kuribara,? Mitsuaki Hirose,' Kiichiro Totani'

In the endoplasmic reticulum associated degradation (ERAD), deglycan-enzymes such as
PNGase and ENGase promote misfolded glycoprotein degradation in cytosol. NGLY1
deficiency, which is related to abnormal ERAD, might be caused by PNGase/ENGase activity
balance. However, enzymatic assay system for detection of the balance has not been established.
Herein, we target to develop the assay system for revealing the importance of the activity
balance. We performed detection of PNGase/ENGase activity balance in a suspension of
Wistar rat liver tissue (containing PNGase/ENGase) with the synthetic substrate
ManyGlcNAc,-Asn(Fmoc)-Leu-Leu-TBDMS. We also examined optimization of the reaction
conditions by tuning the peptide moiety of the substrate.

Keywords : Deglycan-enzyme,; Endoplasmic reticulum associated degradation,; Glycopeptide
probe

/NERBEE R TI, BE X N7 BTk % PNGase 36 L UV /52 < ENGase (2 &
2 WiHESH B A BBE 2 T B O3S, € OBFEHRISDRFIZ L > TH 72
O I NAHEER NGLY1 KIBJE TlE, PNGase/ENGase DIETENT o A DAL NIEE %
FlERITERNEEZEZ LN TND Y, LnL, ZhbOBEDOENE T v A% E R
ﬁﬁ’(“é‘ D IRHT RITHENL STV TR T D TR O FIE & BESRTEME /N7 A OB DR
IR EETHD, T2 TR TIE PNGase/ENGase DIEME/ST 2 2 & Gl C
Ja“ E)ﬁﬂ‘ﬁ RO Z HEs L7z, Fexid, Wistarrat O FFHEHLHR S ##E (PNGase/ENGase
Zaie) I B OARRIE ManyGlcNAc-Asn(Fmoc)-Leu-Leu-TBDMS Z/Ef <&, 7
VA RRT A T— Nl OFEEZRET L. PNGase/ENGase DG MR HIC AP L
72 (FKD), £ LT, HEOXTTF NEfLE T RT D Z & T, mEEEOEMER H O i
fbxfat LT\ s

7412 b, ER

Fmoc-Asp-Leu-Leu-TEDMS Fmoc. Asn Leu-Leu-TBDMS

Fmoc-Asn-Leu-Leu-TBDMS PNGase 1% ENGase iE1§

1) C. Huang. Y. Harada. A. Hosomi, Y. M-. Negishi. J. Seino.; H. Fujihira. Y. Funakoshi. N
Dohmae. T. Suzuki. Proc. Natl. Acad. Sci. USA. 2015, 112, 1398-1403.
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Developmental research of calreticulin-targeted anticancer drugs (' Department of Science and
Technology, Seikei University, *Osaka International Cancer Institute) OErika Chino,! Yuka
Kobayashi,' Taiga Kojima,' Taiki Kuribara,” Mitsuaki Hirose,! Kiichiro Totani!

Mainstream for cancer chemotherapy is performed by inhibiting DNA and RNA synthesis
during cell proliferation. However, the chemotherapy has an issue with inducing non-specific
cell death to give side effects. We focused on that cancer cells promote cell proliferation
through high expression of molecular chaperones. In our previous study, a first-generation
CRT-targeted anticancer drug (GiM,-EGs-Fmoc) was developed that induces cell death by
binding tightly to Calreticulin (CRT), a lectin-like molecular chaperone that localizes in the
endoplasmic reticulum. However, the toxicity evaluation of this drug on various cancer cells
has not been verified. Therefore, we designed a second-generation CRT-targeted anticancer
drug (GiMz-EGs-Dns) with a fluorescent group to facilitate evaluation of CRT binding. And
herein we synthesized a novel CRT targetted anticancer drug GiM»-EGs-Dns and evaluating its
cytotoxicity for various cancer cells. First, the target anticancer drug and the related structural
moieties were synthesized. Next, the cytotoxic efficacy of GiM,-EGs-Dns was examined by
treating HeLa cells with the glycan moiety G1M,, the linker-bound Dns moiety EGs-Dns, and
the anticancer agent GiM»-EGs-Dns, respectively.

Keywords: Anticancer drug; Calreticulin, Cancer cells; Molecular chaperone

BIED B /e BN AALFHFIEIL, MIEEFEIC: 5 DNA, RNA OG5 HETH Z &
THDRAIRZ T Z D, FIEFFRAIIEOFHERIC L 2 RIERARMETH L0,
THUTH Ly AAAHIRIZA T3 % =0 v O @ 3BT L 0 A A 2 R 9 5 R
HEHL, YFRETIHNRENICRIET LIV F UG Ty Xe - Thd
Calreticulin (CRT) &B&[EIZHES L. MIEEZ BRI 55 (Lt CRT ErHin AAl
(GiM2-EGe-Fmoc) ZPH%E L7z, Lo L, ARIEAID AR A A MR k5 2 BatEREAM X
RREES AL TR, # Z TARFZETlE, CRT & OFEA 32 Al b3 =< | 8k %
M L7258 R CRT EERIBLAAH] (GiM2-EGg-Dns) % &%t L (Figure 1), fiix @
N AT 63 D M EEE 2 B 95 = & T, CRT &4ERY L L8R Hins AR o
A E Lic, £F, ERHIAAREB LT
B 5 B 2 B LT, WIS, BEBEEE wos o o Ru o N
D GiMy., U > —fEA Dns #5450 EGe- “&3) L S RO
Fmoc. EHHIA AKI Tl 5 GiM-EGe-Dns % o3
HeLa MG Z 4L EAVIRINALEE L. GiM2-  Figure 1. B H#% CRT ZHHLH AFI
EGs-Dns Dl A Mt LT,

[1] P. Hoppenz, S. Els-Heindl, A. G. Beck-Sickinger, Front. Chem. 2008, 8, 571.
[2]J. Sun, H. Mu, K. Dai, L. Yi, Pharmazie. 2017, 72, 503-510.
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Synthesis of unnatural trisaccharides for degradation promoter to improve abnormal operation
of glycoprotein quality control (' Department of Science and Technology, Seikei University,
2Osaka International Cancer Institute) OMoegi Asayama,! Shu Kaise,! Kyohei Nitta,' Risa
Koyama,' Taiki Kuribara,> Mitsuaki Hirose,! Kiichiro Totani.!

In the glycoprotein secretory and degradation pathway in the endoplasmic reticulum, the
folding state of ManoGIlcNAc, (M9)-type glycoproteins controls the selective cleavage of each
terminal Man by EDEMs and sorts them into the secretory and degradation pathways.
Abnormalities in this mechanism are thought to be responsible for the development of folding
diseases. We have synthesized Mana1-2Manal-4Man, an unnatural type of trisaccharide that
does not exist on the M9-type glycan chain. We have shown the possibility of pharmacological
chaperone activity, in which binding of the trisaccharide to the disease mediated denatured
EDEMSs modifies the conformation of amino acid residues in the active center and restores the
EDEM activity [1]. In this study, we aimed to develop a degradation promoter based on
unnatural trisaccharides with the pharmacological chaperone activity to correct the abnormal
degradation pathway. We report the established synthetic pathway for unnatural trisaccharides
with thio-glycoside bond that is resistant to hydrolysis of EDEMs.

Keywords: EDEM; Unnatural trisaccharide; Pharmacological chaperone: Degradation
promoter

INRLARIN D BE & N T B Gy W Ay R BRI TR HO— ' on
ManoGlcNAc, (M9) Bl X L XD 7 4 — VT 4~ Ho- -0

PUHEICTS LT 47 5~ F Al Man © EDEMSEIZ L - 1
BN 2GRN £ o T SRR~ &R & N
N5, COBBICRERELDE, 74T 127 Mok on
WRRIET S L EZ BN TS, Fx ko NETIC, 2$o L

MO FUBEES 2 IHAF(E L 72V FERSRA =G o 5 Man -
o1-2Man o 1-4Man & &R LI, ZAARBICED & Manol-S-2Manaol-4Man
PEL72 EDEM BIZHEST 2 & IEER LD T I/ 1

FRILOBLEIMEE S L, EDEM {EMEZ [ S5 & 5 B2 o v ~m R D
AR A R LT, 2 2 CABIETIE, ARREE R 2 RIET B 72, 2 DI
Uy a RN S DIE RN = & T L2 R HERI O B 2 B H§ L EDEM (T
%t 9™ 2 MK SR % & DT ARG 15 U7 JERARA =0 (R DA Rk % fife
SLL7=DTHAET D,

[1] K. Nitta, T. Kuribara, K. Totani, Org. Biomol. Chem. 2021, 19, 4137-4145.
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Development of signal glycan regulators that improve abnormal operation of glycoprotein quality

control (*Departmenr of Science and Technology, Seikei University,? Osaka International Cancer
Institute) OShu Kaise,! Kyohei Nitta,* Taiki Kuribara,? Mitsuaki Hirose,* Kiichiro Totani*

EDEM1,2 or 3 selectively cleave the terminal mannoses from ManyGIcNAc,-type glycoproteins
and divide the glycoproteins into the secretory and the degradation pathways in the ER. Abnormal
operation of this mechanism causes development of folding diseases such as diabetes and
Alzheimer's disease. The disruption of the mechanism is mainly due to the decrease of degradation
signal glycan production and excessive secretory signal glycan production. We have previously
reported that chemically synthesized Manal-2Manal-4Man shows pharamacological chaperone
activity on EDEMs responsible for generation of degradation-signal glycan and Manal-2Manal-
4Man is recognized by EDEM responsible for generation of secretion-signal glycan. In this study,
we synthesized a degradation promoter having Mana1-S-2Mana1-4Man structure and a secretion
inhibitor having Manal-S-2Mana1-4Man with a thio-glycoside linkage to resistance to EDEMs,
and verified their effects on glycan processing in the ER fraction.

Keywords : Folding disease; Pharmacological chaperone, Inhibitor;, EDEM

/NIEARATIE. MangGIcNAC, Bl % v o3 7B 3 EDEM1, EDEM2 5 X U EDEM3 IZ X -
T~ v /) =AY EZ T, 3y 7P E b O v X 78 Lo Ry 7 B E
b OBER Vo HICHH I NG AEEREDTEAE L 73 ff S 27 VBB E A O R P 7e
DMy T FNFEHOEENKZ 2L AREZ VA EPEBE L, BIRFC T VY A <
—RREDT A —NT 4V TIROFRIEICEDN 5, 2N F TIT/L¥EE KL L 72 Manal-2Man «
1-4Man 23, S3f@s 7" F VHESHFEA: % 4H 5 EDEM D%t % € L. Manal-2Man a 1-3Man
Xy 7P VHESEPEA Z4H 5 EDEM ICRERRE LA Z el I N Tw B, 2 b it
ZNE NGy 7P NBERRER B X Ry 7P A BEEBERAE LT r—T 4 v
ZIROTHERICE N RLEY L E 2 o3, WtEYIT/MERNIcHET 3
EDEM JHIcxi L CHPiE2 RS vz o, ERALICIISHRB AV ETH S, £ & TR
TlE, =V /v X=X H 3 F4 7Y as FiEEZREA L 728 & v o8 7 B i
#| & L T Manal-S-2Manal-

ANan, B & > 28 2 BRI Rfractor . 2

## & L T Manal-S- AN
IManal-3Man % 1t %% & B ER fraction+ 53 fi# {2 &l . o
L7ze £7. AKL7ZLA ' \
M ORE A EE T~ . ER fraction+ 43 3 HD$# "

fu iR 53 N < o gAY >°  Asn-Fmoc

v 7 7 A ABRKRIEY oL

AC Lo TELT 2 Mt L 72,

[1] Nitta, K.; Kuribara, T.; Totani, K. Org. Biomol. Chem. 2021, 19, 4137-4145.
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Analysis of activity variation of enzymes involved in glycoprotein sorting using hydrophobicity

as an indicator
(‘Department of Science and Technology, Seikei University) OYuma Kono,' Mitsuaki Hirose,'
Kiichiro Totani '

In the ER glycoprotein quality control, the pathway selection for MansGlcNAc,-glycoprotein
among secretion, degradation and refolding is regulated by UGGT1 and EDEMs. Particularly,
UGGTT1 is known to recognize hydrophobic protein moiety [1]. This suggests that the pathway
sorting of secretion, degradation and refolding of glycoproteins by UGGT1 and EDEMs involves
differences in the surface hydrophobicity at the protein moieties. However, the competitive
relationship between these enzymes based on the hydrophobicity on the protein surface has not
yet been elucidated. Therefore, we have synthesized glycoprotein mimics with different
hydrophobicity of aglycon moieties and analyzed their reactivity with UGGT1 and EDEMs to
reveal the competitive relationship between these two enzymes. In this presentation, we focused
on UGGT]1 and evaluated the influence of the aglycone hydrophobicity on the reactivity.

In fact, the reaction of glycoprotein mimics having different hydrophobicity with the
endoplasmic reticulum fraction showed that an increase of the hydrophobicity of the aglycon
gradually increases the enzyme activity of UGGT]1. The result indicated a positive correlation
between the hydrophobicity of the aglycon and the UGGT1 activity.

Keywords : ER glycoprotein quality control; UGGTI; EDEM; Glycoprotein mimics; Aglycon
hydrophobicity

INRIARKE 2 N ,\u% AP ICRB W T, oW - o - BIEORK®ERRIX
ManoGIcNAc,-FUBE 27 o /3 7 Bz % L Cfl) < pigs ~ mty/&ﬁ%ﬂa UGGT1 X EDEM
M L > THIEI STV D, B2 UGGTL 22\ T, BUKMED & o X7 R % 385%
THZEBRMBNTWA[L], ZDZ &5 UGGT1L & EDEM FHIZ L BHEX X7 E D
UL« iR - AETEOREERBNZIL, & X7 BRI OF HBKIEE OEWNRE ST 5 &
EZOND, LU, XUV BEEE EOBKEEEZIEELE L2215 0FEF O AR
FRIZRTZMIH STV, Z 2 THAIET 7 a U EML O BKIMEE N7 DR 2 L
JEIIvIEARL, TNLEIE L L THWEZ UGGT1 B XY EDEM ¥ & O
FENT NG MR OB IR OMEICED #LA TV D, AFEFRK TIE UGGT1 IZ3EH L,
T 7 3 DBKMERE DN SE O RUSHEIC M AE 3 5 2 5T L 7=,

EERZ, BKMEEOR DX 7B v 7 /NRERE G E OGS E A,
77N 3 OBKMEE SN 512930 T UGGTL (2 K D BRIt b N4 2 1ED
BN S D Z L - T,

e TR e

HN.

BREE= (B ) = %

[1] K. Totani, Y. Ihara, T. Tsujimoto, I. Matsuo, Y. Ito, Biochemistry 2009, 48, 2933-2940.
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Thermodynamics-cation binding relationship in G-quadruplexes with structured loop region
(Frontiers of Innovative Research in Science and Technology FIRST, Konan University)
(ONaoki Kosaka, Minori Nakata, Daisuke Miyoshi

G-quadruplex (G4) is one of the non-canonical structures of nucleic acids formed from guanine-
rich sequences. It is well-known that G4 is stabilized by Hoogsteen hydrogen bonds between four
guanines (G-quartet), stacking interaction between G-quartets, and cation coordination to G-
quartet. Thus, G4-cation binding affinity has been considered to be dependent of the number and
the orientation of G-quartets. Interestingly, it was recently found that the cation binding affinity
further depended not only on the G-quartet region but also on linker regions between G-quartets
(loop regions)?. Moreover, G4s with a loop containing hairpin structure (structured loop) have
higher thermal stability than that with an unstructured (Fig. 1)?. However, the effect of loop region
on cations binding affinity is unclear yet. Here, we systematically studied the cation binding
affinity and thermal stability of G4 with the structured loop region. It was found that G4s with the
structured loop region have higher cations binding affinity and thermal stability than ones without
the structured loop region. Moreover, it was demonstrated that both cation binding affinity and
thermal stability of G4s increased with the more stable the hairpin structure at the loop region,
indicating that thermal stability of the loop region structure is one of determinants of the overall
G4 structure, thermal stability, as well as binding affinity with cations.

Keywords : DNA; G-quadruplex, non-canonical structure; cations, thermal stability

77 = PE S AREGE) & 1T, 7T =SB ATEERYD IR S D Bile D RS
HHEED— D> Th D, 4 Db 77 = TEAMSILD G-quartet NP Hoogsteen /KEHE A
G-quartet £ 95 LD AKX v ZHANEH., % L T G-quartet ~D I F 4 > OFAL T G4 1%
EWEVZEMN ST D, ZDTD, G4 & T OFEE B G-quartet [Z4KAF L
TS E—EMIZIZBE LA TWe, LML, hTF4 v & OfEAE#TITEIX G-quartet O
FEIR 72T Tl 72 < G-quartet DOFEIK E H L & ¥ SHEIOLV— 7 SEIBO)IC IR D 2 &N
RINTND D, BT, AT EUELY b/ — 7kl Lo — 7 i) 2 b
D G4, MEEL Lo — T HEIE 72720 G4 LD b T A L OB BURIERENE
EMERENZ E B LMNE > TWDH(Fig. )2, L., BF A & DRSS BIFMEI
T 50— THIBROBIIRTNREH S TV, & 2 CARMZECIE, Mk Lo —
TR A SO G4 DT A L OFREE BN & ISR EE A ERERICHRE LT, £ Of
. HEL LI —THEKE D G4 [ IHEE(L

L7V —TMEE 72720 G4 Ko b h T4 High  Low 2

L DRSS BRINE & B2 E M B T & DR ) i) v,
SN, S 5IT, —FHEIRN OISO BT E o ; .
PEAS, G4 \CH51S B BIIE, M ZENE, T S/, stability SN
i;} g i) fﬁfﬁjﬁ"l‘?fﬁz T DWEHRF O Figure 1. Stability of G4 with a structured loop

1) M. A. Mullen, et al., J. Am. Chem. Soc., 2012, /134, 812-815
2) K. W. Lim, et al., Biochemistry., 2014, 53, 247-257
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Multimodal nonlinear optical imaging of plant—arbuscular mycorrhizal fungi associations
(‘Kwansei Gakuin Univ., *Univ. of Tsukuba., 3RIKEN BRC) OAmu Sofue,' Keisuke Usami,!
Norio Takeshita,? Yasunori Ichihashi,® Shinsuke Shigeto!

Plant-arbuscular mycorrhizal fungi (AMF) symbiotic interactions play crucial roles in
agriculture and environmental protection, but spatiotemporal understanding of this symbiosis
remains limited. Recently, we have performed label-free molecular imaging of AMF and plant
roots using coherent anti-Stokes Raman scattering (CARS) and successfully visualized the
localization of different biomolecules in each. In this study, we extend our previous work to
multimodal imaging with CARS and other useful nonlinear optical effects, such as second
harmonic generation (SHG), of plant-AMF associations. Using characteristic Raman bands
and signals from nonlinear optical effects, we simultaneously visualized fungal lipids and cell
walls of intra- and extraradical hyphae, and cortex cells inside the plant root without staining.
Keywords : coherent anti-Stokes Raman scattering; label-free imaging; mycorrhizal fungi;
symbiotic interactions
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Preparation of oriented polymer polysaccharide thin films containing glycosaminoglycans
(*Graduate School of Life Science and Technology, Tokyo Institute of Technology) O Takuharu
Shimizu,' Hiroki Kajiwara,' Toshiaki Mori'

Previous research in our laboratory has attempted to fabricate chitin nanofilms, but they are
very brittle and water retention has been cited as an issue, and we have been investigating the
introduction of glycosaminoglycans with excellent water retention properties. In this study, the
Langmuir-Brigitte method, which originally could not be used for water-soluble
glycosaminoglycans, was compared with the alternating accumulation method to adjust
oriented polymer polysaccharide thin films (Figure 1 (a)) by once hydrophobizing, introducing
substances with different electric charges into water, and then detaching the hydrophobic
groups of the monolayer in that state. In fact, the height information (Fig. 1 (b)) of 5
accumulated layers of chitosan-hyaluronic acid hybrid film was obtained by AFM, and the
height of 10 nm was confirmed for the 5 layers of chitosan-hyaluronic acid hybrid film. The
area with a height of more than 10 nm is considered to be due to the accumulation of lipid on
the water surface during the accumulation process.
In the future, we plan to compare this method with the alternating accumulation method.

Keywords : Monolayers contained polysaccharide; Polyioncomplex; Cationic lipids;
Atomic Force Microscope; Analyses at singlemolecular level
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Development of observation-assist probes for observing degradation behavior of phase-
separated lipid membranes ('Graduate School of Life Science and Technology, Tokyo Tech)
(OJunji Horike', Yuto Sugano!, Kento Akiyama', Toshiaki Mori'

Lipid rafts are involved in signal transduction and enzymatic reactions. One observation
technique using AFM is to measure the interaction force between the membrane surface and
the enzyme, but there was a possibility that deactivation could occur. We applied probes to lipid
membranes and observed their surfaces at different heights. We designed probes based on the
properties such as {-potential and phase transition temperature. We were able to confirm probe
binding around the phase-separated region using probes containing cationic lipids.

Keywords: Phase-separated lipid bilayer, Liposome, (-Potential;, Atomic Force Microscopy;
Lipid hydrolase;
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Dynamics analysis of the interaction between OS-9 lectin and
glycans through molecular simulation studies

Aepedeim Rk~ 7V 7 v L i RBEgE 2 B R JoHA% ExCELLS? - Indian Institute
of Technology Gandhinagar)O Aggarwal Vidushi'* + Srivastava Ashutosh* » [LI [T #5123
(!School of Materials Science, JAIST, ’Graduate School of Pharmaceutical Sciences,
Nagoya City University, *ExCELLS, NINS, °LIT Gandhinagar, India) O Aggarwal
Vidushi,"* Srivastava Ashutosh,* Yamaguchi Takumi'-*

Keywords: Molecular dynamics simulation, OS-9 lectin, N-glycans, ER-associated

degradation, Glycosidic linkage

Glycans are involved in various vital processes such as a quality control of proteins in
cells through their interaction with lectins. Glycans are highly flexible molecules and
exhibit multiple conformations in solution. The conformational dynamics of glycans plays
considerable roles in glycan recognition processes. Therefore, a detailed interpretation of
dynamic behaviors of glycan-lectin complexes is important to understand the molecular
basis of their biological functions.

0OS-9 is a lectin critically involved in the endoplasmic reticulum-associated
degradation of misfolded glycoproteins. It comprises of a mannose-6-phosphate receptor
homology (MRH) domain which interacts with N-glycans exposing a-1,6 linked mannosyl
residues. However, the dynamics in its recognition and binding mechanism is not well
understood. In this study, we performed molecular dynamics (MD) simulations of the MRH
domain of OS-9 in both unbound and bound states with a glycan containing a-1,6 linked
mannosyl residues, Manal,6Manal,6Man.

We analyzed changes in dihedral angles of the glycosidic linkages in
Manal,6Manal,6Man to investigate the conformational changes in the glycan upon
interaction with OS-9. By comparison with a crystal structure of the complex, the
simulation results indicated a dynamic interaction between the glycan and OS-9 involving
conformational selection and induced-fit processes. We further studied structural changes of
binding site residues of OS-9 to gain insights into the binding mechanisms. It is reported
that OS-9 interacts with Mano1,6Manal,6Man through the double tryptophan motif.! In our
MD simulations of OS-9, flipping motion of the side chain of a tryptophan residue coupled
with the glycan binding was observed. These results could also provide clues to appropriate
releasing ways for flexible glycans.

1) Satoh, T., Chen, Y., Hu, D., Hanashima, S., Yamamoto, K., & Yamaguchi, Y. (2010). Structural
basis for oligosaccharide recognition of misfolded glycoproteins by OS-9 in ER-associated
degradation. Molecular cell, 40(6), 905-916.
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Development of osteoclasts with hydroxyapatite recognizable property in response to visible
light irradiation by cell designer molecules. ('Graduate School of Engineering, Osaka
University)

OAya Nagura,' Masahiko Nakamoto,' Michiya Matsusaki'

Cutting therapy for bone diseases such as calcification and heterotopic ossification in
atherosclerosis is highly invasive. Recently, a decalcification therapy using osteoclasts with
bone tissue recognition ability provide by cell membranes modification has been reported?.
However, selective accumulation of cells at the target site has not been achieved. In this study,
we designed osteoclasts with bone tissue recognition ability that are activatable by light
irradiation (Figure 1A). A polyethylene glycol (PEG)-based cell designer molecule with
alendronic acid (ALN) and deoxycholic acid (DCA) as hydroxyapatite (HAp) recognition
group and cell membrane insertion group, respectively, named 8PEG40k-ALN50-DCAS50 was
synthesized (Figure 1B). Osteoclastic progenitor cells modified with 8PEG40k-ALNS50-
DCAS50 was found to adsorb onto HAp (Figures 2). This study provides a strategy for spatially
controlled decalcification therapy.

Keywords :biomaterial; cell modification; molecular recognition, designered cells; bisphosphonate
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1) W. Jin et al., Nat. Commun. 2021, 12, 6327.

Figure 1. A) Conceptual illustration of this
study. B) Chemical structure of PEG derivative
with photo-caged ALN and DCA for spatially
controlled HAp targeting and cell membrane
insertion, respectively: 8PEG40k-ALNS5O0-
DEACM-DCAS0.

Z

Green : 8PEG
-ALN50-DCAS50-FGA
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Figure 2. A) Fluorescence image of designered
osteoclasts. B) Fluorescence image of the
designered osteoclasts adsorbed on HAp.
(Black : HAD).
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Preparation of L-phenylalanine-containing scaffold materials and their application to selective
induction and capture of cancer cells (' Graduate School of Engineering, Osaka University)
ORyoto Itani,! Ryo Mitsuyasu,' Kenta Homma,' Michiya Matsusaki'

Metastatic potential is one of the reasons for the high malignancy of cancer. Artificially
controlling the metastatic sites of cancer cells, followed by capture and removal of cancer cells
is expected to be a new therapeutic approach. This study aims to develop a novel scaffold that
can selectively lure cancer cells by a sustained release of CXCL12, which induces chemotactic
migration of cancer cells. Additionally, endowing the scaffold with cancer-cell capture ability
is expected to provide the necessary functions for the purpose (Figure 1a).

With this scaffold design in mind, we prepared polymeric scaffolds modified with L-
phenylalanine. L-Phenylalanine has high affinity towards an amino acid transporter (LAT1)
overexpressed on cancer cells. Selective capture of cancer cells (MCF-7) was successfully
shown through adhesion tests (Figure 1b; HMEC: normal cell). Moreover, induction of cancer
cell migration was confirmed by the gradual release of CXCL12 from a scaffold.

Keywords : Poly (vinyl alcohol); L-Phenylalanine; Semi interpenetrating polymer network
(Semi-IPN),; Cancer cell capture; Induction of cancer cell migration
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Figure 1. a) Schematic illustration of this study. b) Number of live cells adhered on the polymer.
1) R. Itani et al., in submission. 2) O. Yanagida et al., Biochim. Biophys. Acta 2001, 1514, 291.
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Investigation on influence of 4,6-O-phenylboronic ester protecting group of glucosyl donor on
stereoselectivity in glycosylation (!United Grad. Sch. Agr. Sci., Gifu Univ., > iGCORE, Gifu

Univ., 3 Dept. Appl. Bioorg. Chem., Gifu Univ.) OYuta Umemura' - Naoko Komura? + Akihiro
Imamura>? « Hideharu Ishida’*? « Hiromune Ando'? « Hide-Nori Tanaka'?

Stereocontrol of glycosylation is one of important tasks in glycan synthesis. Stereoselective
1,2-trans glycosidic bond formation involves neighboring group participation of 2-O-acyl
protecting groups. On the other hand, stereocontrol of 1,2-cis-glycosidic bond formation still
remains challenging. Based on a previous report by Crich ef al.V, we have reported that high
1,2-cis selectivity was observed in glycosylation reaction of an inositol acceptor with a 4,6-O-
phenylboronic ester-protected glucose donor at last annual meeting. In this presentation, we
investigated whether the boronic ester protecting group is a determinant of 1,2-cis selectivity
by performing glycosylation reactions using 4,6-O-dibenzyl- and benzylidene-protected
glycosyl donors as well as glycosyl acceptors with different steric hindrance and electronic

property.
Keywords : Glycosylation; Phenylboronic ester protecting group, Stereocontrol
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1) Crich, D.; de la Mora, M.; Vinod, A. U. J. Org. Chem. 2003, 68, 8142—-8148.
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Development of a method for C-sialoside synthesis using bridgehead radical of 1,5-lactamized
sialic acid ('Dept. Appl. Bioorg. Chem., Gifu Univ., 2iGCORE, Gifu Univ.) O Momoka
Kobayashi!, Naoko Komura?, Akihiro Imamura!-?, Hideharu Ishida'?, Hiromune Ando?, Hide-
Nori Tanaka?

C-Glycosides, in which the oxygen atom of the glycosidic bond is replaced by a carbon atom,
are metabolically stable analogs. They are expected to be useful for elucidating and improving
glycan functions. Although syntheses of C-glycosides have made remarkable progress recently,
synthesis of C-glycosides of sialic acid (C-sialosides) is still limited. Our laboratory has
achieved stereoselective synthesis of O-sialosides by a strategy using 1,5-lactamization [ACIE
2005, 44, 6759-6763]. In this study, we addressed development of a novel method for
stereoselective synthesis of C-sialoside based on the 1,5-lactam strategy concept. Generation
of a radical at the bridgehead of 1,5-lactamized sialic acid and subsequent coupling with a
radical acceptor allowed for C-C bond formation at the anomeric position of sialic acid. Using
o,B-unsaturated carbonyl and cyano compounds, vinyl sulfone, and vinyl phosphonate as
radical acceptors, we successfully synthesized various C-sialosides.

Keywords : Sialic acid; C-Sialosides; Bridgehead radical
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