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conformation and glycan-binding function.

Odorranalectin

Odorranalectin [1] represents a compact lectin-like peptide scaffold for studying structure-dependent glycan
recognition. Our systematic re-evaluation showed that, although several previously reported glycan interactions could
not be reproduced, native Odorranalectin retained binding to selected glycans and displayed additional interactions
with serum proteins. Structural studies further indicated a preference for a rigid 3-turn-like conformation rather than a
classical lectin fold, suggesting that conformational preorganization is an important determinant of its molecular
recognition properties. This concept was further supported by a series of Odorranalectin-derived macrocycles, in
which increased structural rigidity was associated with enhanced glycan-binding and agglutination activity, although
excessive activity also introduced safety-related effects. "~ NH

The main literature data are given below: Q

» Odorranalectin is a 17-residue disulfide-constrained peptide % N § I\

(YASPKCFRYPNGVLACT) from Odorrana grahami. Lo NH,
 NMR shows a [3-turn structure stabilized by a S6-S16 bond. NA(UHlAH
* It is plasma-stable, low toxicity / low cytotoxicity. o

* Binding specificity was tested by hemgglutination-inhibition
and SPR assays.
* Only L-fucose inhibited agglutination [1].

Chemical Formula: C__H, . _N_.O_S

85 27 "23 T 2272

Exact Mass: 1885.9
Molecular Weight: 1887.19

)\Odorrana grahami

Nucleotide-related ligand interactions
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New nucleotide-related ligands?
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Hemagglutination, hemolysis, toxicity

%, Hemagglutination at 25°C %, Hemagglutination at 37°C %, Hemolysis at 37°C
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Concentration of compound
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Determined by a 2-fold serial dilution procedure from a 2.48 mM stock solution of the compound
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Concentration of compound

Determined by a 6-fold serial dilution procedure from
a 450 uM stock solution of the compound
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We established a conformational model library of Odorranalectin analogues incorporating pP/Pp and LpPV/LPpV
motifs to determine how peptide preorganization influences biological activity. We then used the resulting structure—
activity relationships as a predictive framework for diarylethene-containing derivatives, enabling prediction of activity
from their light-dependent conformational state, backbone geometry, and degree of structural preorganization.
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The conformational model successfully reproduced the activity
the diarylethene-containing derivatives,
supporting its use as a predictive framework for photoresponsive
peptide design. Sugar-inhibition studies will be performed to further
validate the glycan-recognition mechanism, while future work will
extend this approach to larger lectin systems, including UEA-I (Ulex
europaeus agglutinin ). Importantly, the concept will not be limited to
diarylethene photoswitches, but will be expanded toward alternative 0 )
photoresponsive scaffolds to enable broader and more versatile

trends observed

To uncover the molecular and conformational principles that govern glycan recognition by lectin-like peptides, with Odorranalectin serving as a model scaffold, and to determine how backbone preorganization, rigidity, and macrocycle topology
shape biological activity. These structure-activity relationships were further exploited to guide the rational design of photoresponsive diarylethene-containing macrocycles, aiming to achieve reversible, light-controlled modulation of peptide

Derivatives of Odorranalectin
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YASPKCFRYIPNGVILACT [2]

Odorranalectin

No Sequence Modification | K,, ASF
1 YASPKCFRYPNGVLACT native 356uM
2 YASPKCfRYPNGVLACT f 973uM
3 TCALVGNPYRFCKPSAY revers n/a
4 YASPKCFRYpPGVLACT pP 417uM
5 YASPKCFRYPpGVLACT Pp 840uM
6 YASPKCFRYPNGpPACT pP 3.14mM
7 YASPKCFRYPNGPpACT Pp 3.75mM
8 YASPKCFRYLpPVGVLACT LpPV 1.37mM
9 YASPKCFRYLPpVGVLACT LpPV 126uM

10 YASPKCFRYPNGLpPVACT LPpV 594uM

11 YASPKCFRYPNGLPpVACT LpPV 3.75mM

12 YASPKCFRYLpPVLACT LPpV 1.97mM

13 YASPKCFRYLPpVLACT LpPV 611uM

14 YASPKCFRLpPVGVLACT LPpV 1.40mM

15 YASPKCFRLPpVGVLACT LpPV 539uM

P = L-Pro; p = D-Pro; f-D-Phe

Model based on pseudo-dihedral angle

TN—C,LpPV = -163.3°

TN—C,pP = +52.0°

TN—C,Pp = -30.4°
IN—C,LPpV = +110.7°

*For IN—C, the shortest angular difference was used because dihedral angles are periodic.

Secondary structure

Secondary Structure Heatmap
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CD-derived secondary-
structure profiles were
consistent with the
molecular models.

DAE-Odorranalectin

Model based on pseudo-dihedral angle
TDAE open = -171.3°

TIN—C,pP = +52.0°

TN—C,Pp = -30.4°

for

TDAE close = +100.4°

*Shortest angular difference considering
the periodicity of dihedral angles.

Conclusion and Outlook

light-controlled modulation of lectin—glycan interactions.
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Photoisomerization of DAE-Odorranalectin

Hemagglutination

-
o
o
|

e YASPKCFRYPNG-
DAE-ACT close

%, Hemagglutination at 25°C

(&)
o
IIIIIIIIIIIIIIIIIII

orl’.—.—.—

155uM 77.5uM 38.5uM 19.4uM 9.69uM

Concentration of compound

Determined by a 2-fold serial dilution procedure from
a 1.24 mM stock solution of the compound

Acknowledgements and contact information

Prof. Dr. Anne S. Ulrich, Dr. Birgid Langer,
Dr. Tamta Turdzeladze, Dr. Torsten Walther,
Anton Cherednichenko, Iryna Semchuk,
Nataliia Petlovana, Dr. Sergiy Afonin,

Prof. I. V. Komarov, All members of AK Ulrich

Funded by
the European Union

MNOZRY UKRAINE [

o

Alexander von

" ,, HUMBOLDT
i~/ STIFTUNG

This project has received funding through the MSCA4Ukraine project, which is funded
by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union, the
European Research Executive Agency or the MSCA4Ukraine Consortium. Neither the
European Union nor the European Research Executive Agency, nor the MSCA4Ukraine
Consortium as a whole nor any individual member institutions of the MSCA4Ukraine
Consortium can be held responsible for them.

Contact information:

E:g;;_._.. r=ar v
i @ E
B T (Y |2
.:E:EE'.- n 'p'r-é}

e F s

P IR,

KIT — The Research University in the Helmholtz Association

www.kit.edu



