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Abstract

BUNVEOBREBHORSIC, RVNIVELORBRENT I/ BEEZ AINIC/LZESH TN
. TO#EE. HRNBE. ?BEEEFHTRHENTES D, BFEERUFE., RVRRTZE
BUOFTHIAROVRE, BREBA A ZAVT, FONVEFROIATAEFLEEOY
LWEIVBOKEBROICAFEHIZFEERIULL -, AMRTR. TREFZEITZHFE
FREETRIZINIRBICFEAL, LREBERBDTI/ROMCFEHEZORIICEYEAL,
EUBRERZAANFZNIEXDNAORENDHULERDTEDTEIRIIC., ZONILTFOBE
EIRTHRIEBRZRHT, BEOT I /BRERELRBIDEHBFLL, A A 2ERAEED L
FONNDFNERTHELOROVERZRFTLE, COROVERZ, A FFET. B2OR
7FRERBL, FDORSKRZMALDI-TOF

MSX®HPLCT 47, FHMliL o B4 RISFMHZRTFILIEC S, pH 10.0DKRVEERF, 75°C
TRIBEED &, RTFRF—L2BHENL, HAAORDYICHOBBEESA AT E2H
WEZSEILELREBMENEZIEN S, FONIRIBAAORGEEE RRE Nz, ERICAV
EEBEORTFROTI/BRESIOLEL, S, FOI VA LEBHEhi-EERLIZ, COR
WEHET, TOPREZBALEAROVEZAVTERZEBHL, ESICTIRETILFOREN
BRIS (VY OTZAN)— ) ZRALT, EFFZ2EALERTFROBIRICHKIIL 1=,
272U, pH10.0, 75° CEVSRIEFHR RNV EZZMET LD Al GVED, 5455
ROVEBOBEZBRB LTCRBREOBRINIBETH B,

Natural post-translational modifications of proteins grant structural diversities and varies physical
and biological properties. Meanwhile, chemists have developed artificial post-translational
modification, called "bioconjugation”, which can build novel functionalized macromolecules by
incorporation of small molecules such as drugs, fluorophores, and tag molecules. Boronic acids [R-
B(OH)2] have been applied to bioconjugations due to hydrophilic nature and good stability under
physiological conditions. We have already reported cysteine- or pyroglutamate-selective chemical
modification with boronic acid and nickel ion.

Radical species such as reactive oxygen species (ROS) can bind to proteins and DNAs with high
chemo-selectivity even in the presence of water molecules and inorganics in vivo. We expected
structural fine tunes of radical species can lead to achieve successful bioconjugation of proteins
with high amino acid selectivity. In this study, the reactions of peptides with boronic acids and
copper ions as radical sources were conducted under various reaction conditions. The modified
peptides were observed after incubation at 75 °C and pH 10 in MALDI-TOF MS and HPLC
analyses. The modification proceeded in the presence of other transition metals such as zinc and
scandium instead of copper ion, suggesting other possibilities of reaction mechanism. Peptide
sequence screening revealed tyrosine to be a main target in the reactions. Finally, we succeeded
in the preparation of azide-functionalized peptides which allow further incorporation of useful
handles via click chemistry of azide and alkyne.

Since the harsh reaction conditions (pH 10 and 75 °C) utilized in the study cannot be applied to
protein modifications, the further investigation is still needed.
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Exploration of protein bioconjugation with boronic acids

1. BIEERREREOMUE

BUNIBEDFIREBEBHO LS. VNN VB LOBEDT7I/BBEEFX N ITHICE2EBHTIIEL, TOHEE. MIBABE. EEE
HIETEHIENTESD, HEBIUNL. R ORBEFZ2ELHFTHAROVEE, BREBAAVERWT. AV VEFDIURT
AVFEEIEQT WASU B DA EEIRMILRIEHT 2T EZHIL-, AMBE T, THEFEEHI 2D FENESTHI0HIL
RIGIZEBL., ERREFELGDT7I/BEOILHEEEDRFICIMYBAL, EHEBRSOHILNE /0B DNA DEEDERGIER
5323 3K3C. SPHLDFOBEEZIRITNIEEBELH T HEDTI/BERELERIGTHEHE L. A4 #ERSESE

SUCHILDFNERTDEIROVEERET LIz, CORAVEEEZ. /A FET.. BRORTFRERIGL., D KiGi&E%E MALDI-
TOF MS %> HPLC TH#7. sHlILT-. A RIGEHERTTLI-ECAH pH 10.0 DFRIEERF . 75 CTRIESEDZE RTFRMN—
LB EINT, A DRDY IO EBEBREEBAA VAV EESIZHEFBHINFIEN S STAILRIE N O RS EE
HRBENz, REICAWV-EHEORTFRO7I/EBERIIOLENS, FO UM ERBMHSn =GR L. CORBESET. 7
CREZEAL-ROVEFRAOTIERBEHL., SSIZT7ORETILTUDOEERMAGRIG (D)5 AN —)ZFIALT. E4XF o8
ALERTFRORIRICHEIILT=, 7=12L. pH 100, 75 CEWLVSI RS EHITH NNV BELEHSELARESEAT V=8, S545KR00
BOBELTHRFIVURISELHEDRAVPDLETHS,

2. MRERRAEEOBE FEFR)

Natural post—translational modifications of proteins grant structural diversities and varies physical and biological properties.
Meanwhile, chemists have developed artificial post—translational modification, called “bioconjugation”, which can build novel
functionalized macromolecules by incorporation of small molecules such as drugs, fluorophores, and tag molecules. Boronic acids [R-
B(OH)2] have been applied to bioconjugations due to hydrophilic nature and good stability under physiological conditions. We have
already reported cysteine— or pyroglutamate—selective chemical modification with boronic acid and nickel ion.

Radical species such as reactive oxygen species (ROS) can bind to proteins and DNAs with high chemo—selectivity even in the
presence of water molecules and inorganics in vivo. We expected structural fine tunes of radical species can lead to achieve
successful bioconjugation of proteins with high amino acid selectivity. In this study, the reactions of peptides with boronic acids and
copper ions as radical sources were conducted under various reaction conditions. The modified peptides were observed after
incubation at 75 °C and pH 10 in MALDI-TOF MS and HPLC analyses. The modification proceeded in the presence of other transition
metals such as zinc and scandium instead of copper ion, suggesting other possibilities of reaction mechanism. Peptide sequence
screening revealed tyrosine to be a main target in the reactions. Finally, we succeeded in the preparation of azide—functionalized
peptides which allow further incorporation of useful handles via click chemistry of azide and alkyne.

Since the harsh reaction conditions (pH 10 and 75 °C) utilized in the study cannot be applied to protein modifications, the further
investigation is still needed.
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