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L-Glucose: A rapidly emerging field

L1 FH st
ENZRFENDRIAT: - REBEARIF

Competition over nutrients is crucial for cancer cells being surrounded by normal cells, especially
when they spread from the primary site. As noted by Otto Warburg, cancer displays metabolic
flexibility in harsh microenvironments, where nutrient availability is limited [1]. Despite numerous
efforts to understand this flexibility, little attention has been paid to the possibility that cancer cells
might utilize substrates that are unusable for normal cells as alternative nutrients [2]. L-glucose was
thought to be non-existent in terrestrial surface. Even when administered, mammals take it up only
minimally. Thus, L-glucose was considered as an unusable sugar [3]. In 2010, Ayako Sasaki in our
laboratory discovered that spheroid-forming, cancer stem-like pancreatic neuroendocrine cells took
up fluorescent dye-tagged analogue of L-glucose as well as D-glucose (for review, see [2]). In 2012,
Akira Nakamura discovered that a bacterial species 43P metabolized L-glucose to pyruvate [4].
Similar bacteria appear to spread across phyla. In 2022, Masayuki Okuyama discovered L-
glucosidase [5]. Finally, Ken-ichi Nihei demonstrated evidence for naturally occurring L-glucosides
from plants [6]. Our knowledge regarding glucose uptake and metabolism is insufficient,
particularly when energy is highly demanded as in tumorigenesis. The least available sugar L-glucose
may provide a unique suggestion to understand survival tactics of malignant neoplasm seeking

nutrients to proliferate.

SE Xk
1. Warburg, O. On the Origin of Cancer Cells. Science 123, 309-314 (1956)
2. Ono, K., Takigawa, S. and Yamada, K. L-Glucose: Another Path to Cancer Cells. Cancers 12,

850 (2020)

Rudney, H. The Utilization of I-glucose by Mammalian Tissues and Bacteria. Science 92, 112-

113 (1940)

4. Shimizu, T., Takaya, N. and Nakamura, A. An L-glucose catabolic pathway in Paracoccus
species 43P. The Journal of biological chemistry 287, 40448-40456 (2012)

5. Shishiuchi, R. et al. Discovery of « -1-Glucosidase Raises the Possibility of « -1-Glucosides in
Nature. ACS omega7, 47411-47423 (2022)

6. Makita, M. and Nihei, K. Total synthesis of nepodin and torachrysone glucosides: Evidence for
naturally occurring l-glucosides. Tetrahedron Letters 146, 155191 (2024)
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Creation of small molecule-based precision cancer theranostics medical technology by diagnosing

and utilizing enzyme "activity”
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Microscopic thermodynamic manipulation of muscle contraction with functionalized

nanomaterials and optical microscopy
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Development of omics analysis platform using mass spectrometry for large-scale biobanks and its

application to biomarker discovery
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Spatial Metabolomics Analysis
— In Situ Investigation of Metabolic Mechanisms
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Adenosine Corticosterons
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Title Computational mass spectrometry to illuminate the diversity of metabolomes
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Nature Communications 15, 9903, 2024.
Nature Aging 4, 709-726, 2024.

Nature Metabolism 5, 351-354, 2023.
Nature Methods 20, 193-204, 2023.
Nature Biotechnology 38, 1159-1163, 2020.
Nature Methods 17, 905-908, 2020.

Nature Methods 16, 295-298, 2019.

Nature Methods 15, 53-56, 2018.

Nature Methods 12, 523-526, 2015.
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Excellence in Science
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Quadrupole Time-of-Flight Liquid Chromatograph Mass Spectrometer

OAD-TOF A7 L

Radicalize Your Mass Spectrometer

to Solve Unanswered Questions

OAD-TOF YR T L. BRIMBD TSI AV T—>3 >
T % 0AD (Oxygen Attachment Dissociation) % £
HIBQIOF Y AT LTY, BBEZEIECHELIBERILE
McEENSI KR _ERBUBEDRETZARICLE
I AN T ISZADOEVEERELSRBETE %
#5LCMS-9050&- DALY BEFMET T U —3
CERIHELETD,

Neutral radical fragmentation
Simple, reliable results

Endless possibilities to meet diverse

Bt BRRUERT siraamzs
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Ultra-sensitive
. Comprehensive

Functional
analysis of enzyme fupctions
for next-geheration liquid biopsy
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Image is from silligle-molecule enzyme activity analysis of phosphatases in blood samples from healthy human subjects (S. Sakamaoto et al. Sci. Adv. 2020)
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SAINOME® (XBSikB#OSILE 4.5mm BICHERL. 384 DTIOII207L—kCHE
935Fv hbTT (1956 5594501 8).

RS >\ HOBERBITER
ZH125 DEG (Diced
Electrophoresis Gel) assay
PRI OFA—LABRICTHA
WEETET.

3g4-well plate-
based assay
(Fluorescence or
LC-MS)

Matiee Electrophoreits gel Certrifuge
B pull on plates gnd cutter =2 000G X §min]

Biochim. Biophys. Acta 2019, 1867, 82-87.

58 (Characteristics)

o ="l (10 cmx10 cm) AL 2O, (IBREEERISLEEETII207L—FAICSEL.
SWAHTES LD T EHvaTEE.

eE D (2,000 G) WMEOHTHILEHS. BLEBRANNESN. BEOBERCLDY>TILAD
FSFLOILSF=RNIEND.

®native PAGE SHASDHE ST & THEEEOERMARICH AT,

W3S (Applications)

esiEICHEVWT IS U oafEias o7 7—tPERR (A. Matsui et al. Nat. Commun. 2024)

e FEENABEMEY > I P TEERENRESNS/ (A AT—H—BEORR (S. Sakamoto et al.
Cell Rep. Methods 2024)

e it AR ICHE T SFENLEN R SNES U IS4 —1F a-mannosidase 2C1 @R (K. Fujita et al.
ACS Central Sci. 2020)

o HRSWMERWET OFA— AR OMEOMELIC L3REROBE(CAHEDD (Y. Ino et al.
J. Electrophoresis 2018)

o X BN ASBIRICH TS neurolysin &L THOPL MiEMTT#EDFER (J. Onagi et al. J. Am. Chem,
Soc. 2017, Y. Ichihashi et al. Anal. Chem. 2019)

SAINOME® TJS5w 47 SAI-386-B 4 SET | ¥12,000
SAINOME® 2277 SAI-386-C 4SET | ¥ 12,000
SAINOME® PE J=w47 SAI-3B6-PEB 4 SET _ ¥12,000
SAINOME® PE 7R |~ SAI-386-PEW 4 SET _ ¥12,000

ARE « /1M AxEASHL DRSSP

Actoiy of snterest

sainome#xStt T120-0034 FEHMBIETE 1-29-1-302
www.sainome.jp Tel/Fax 03-4400-3303 info@sainome.jp
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Phos-tag technology

Phos-tag(IAZ57)E(d. [EERFOEFD FHAERIFARENFRFRELL
UVBEEJIZTIINIZA> (R-OPO3%) ZHpH (£HEHIpH) (CHVTHHIEI SHBEMED F T,

USEETOTAZIRICBNT, WEDU VLI I\ VB IR - RIET 2L FIFBICERETT.
Phos-tag DHEEEZTENUILUSEEY I Z 71 — R M T E (I USBMERTF R USEES >\ ERNEREC
DRI BIENTEET,

PhOS-tag Ag arose Binding  washing Elution
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LRI DERES (CEVpH TS B EATF R/ B> ) CE D
Syl AR AEENEIRE T,

Zn%*-Phos-tag -~ - P
Agarose bead

Phos1ag ' Agarose A I THATAI BB )
AG2-501 2~ 3 ymal Phos-tag /miL-gel

0.5mL ¥22,000
(wako cat® 389-21201) L
AG2-503 ImL 2 = 3pmal Phas-tag /ml-gel ¥107,800

(wako cat® 385-21203)

Phos_tag Tlp 200pL pipet tip
Phos-tag Agarosez<4{ 70y cOFvICE ALFUIZ,
FEERE Ry MRVETUS B EARTF ROIEHE/AERN BIEE T Y, ~~Filter
¥~ Zn2?*-Phos-tag
Agarose bead
-~

Filter

Phos-tag’ " Ti BEB(ESER) S VTR AR B ITA )

AGZ-103 r 2~ 3 pmol Phas-tag fmL-gel

(wako cat# 387-07321) 8% 20~-30nmol Phos-tag / Tip it

Phos-tag MG-Bead S Add T i
Phostag V> KeliGE ~XCiaeertots. R (( /£§ )
I\ 2 — Ty MIEBRIZVE T, BhERTUSERML )

Q:, _'z = c \ ﬁColleD
~A— c

B EN) SRR L)

RIFREREOIRET T,

Phos-tag diad MG-Bead
nMG-303 1 pmol Phos-tag /mL-gel
(wako cat# 385-20061) '

¥108,900

R CTES VWD BTV AR ST FEZ0RIBECBRNEDEZEN,

BIEH T —FMAPR wemer a—HL—res
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;%;} _ T650-0047 HMEHRREKEEHE 5-4-1
& https://www.nard.co.jp TEL:078-958-7026 FAX:078-958-8026
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<!-GORY O CHEMICAL
Fluorescent probes for the detection of

oxidative stress labile Fe?*

's® Detection probe for reactive oxygen species
for live-cell imaging with good photostability

> High specificity and sensitivity

Farrurrtmtu detection using Fcrrol:lﬂmn
Ahr
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induce ferroplosis, mmnnﬂ in Fe®* and ROS levels after
3 6 and 9 hourswe ed under a lluorescence
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