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II. BROBIE (RBIETTERE)

L-7 v a—Ai, Hilok b EERREZTH DT RUEOD-7 /v a—2) oFigRAc, BEEIICT
HZEFBRWSTTh D, REE DITHATHRIZBW T, 20 -7 a— R Ed b CEd L7280k
-7 )V 23— ZFHF#E(K (fluorescent L-glucose, LIf% LG &L W&, 4Fifi 5682881 . EP2325327B1.
US8986656B2) ™ 9 5, 2-NBDLG & 44 1F 7=kt TLG 23, SMARBIICHE U CRICERE 2R LI-E A v R Y
J =< BRI R RAICE D IAE D Z L A R L7 (Sasaki A. et al., Human Cell 29: 138-139,
2016), 2, BAMIEA~D LG DIV A E | AAGEIZ UIE UIEA D5 MR 5 2 5k U 7= fllfa~
D LG DIRA L Z XA 2 BRYTHZE L7, REEEE Texas Red Zf5H L7z L-7 /L a— ZXFHE(K 2-
TRLG %, 2-NBDLG & [RIRFIZHWD Z & T, 23 Al 1 o 4% 72 08 AR O HR A 2 S A Al AL T &
% Z & Ao L= (PCT/JP2012/058439; e 6019500 5 2016 4F 10 A 14 H &dk; 71.201280015126.5 2016
£ 8 A 17 A&k ; Sasaki A. et al., ibid 2016), Z L5 ® fLG, 7245 2-NBDLG & 2-TRLG . AAHF
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AWFFETIZ, BDADIKRNZWIZIIT 5 L6 OF A%, Wﬁﬂh%FAAx&~%7w fLG % i
L., b= —E RS Z W TREE L 72, LG OJRFTREIZ LY | JHAERIZIX Bright Spot & 44T
T=B B\ Vi %@ﬁkDakmmm&%HTth% ﬁ%%ﬁéﬂé%@%@m%ﬂ& VD B,
ZAD O, EREOFEMSETOMRRICL Y, BEBSASC EENNAZR Uk E K< —%L
7o IEHXHHREETI \;@iﬁﬁﬂﬁ@%@mﬁaﬁﬂ5 VIO LR o T, EBE ZHBIOFE
FHIATIC L 0 | LG DHOE/ N F — o LR B2 RS R ORI I ZEAL 7 S BIER 2358 60 B A1, LG 1EAE
BN A DIRNTZWT-CHE S O T B IS SL D ATREME S /RIB X 4172 (Yokoyama H. et al., Human Cell
29: 111-121, 2016), FRZAHFEEIL, LG FEH L —F—HESNHSE T a0 M & 14 7O ZITV. Hoh
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L-glucose, an antipode of D-glucose, is an essential nutrient for living things, and is a molecule that is found
rarely in our daily life. In our previous studies, we found that one of fluorescently labeled L-glucose derivatives
(referred to as fLG, Japan Patent No. 5682881, EP2325327B1, US8986656B2) termed 2-NBDLG, which is green
fluorophore-bearing fLLG, is specifically taken up into three-dimensionally accumulated insulinoma cells (spheroid)
showing nuclear anomalies (Sasaki A. et al., Human Cell 29: 138-139, 2016). Simultaneous use of 2-NBDLG with
2-TRLG, a red fluorophore Texas Red-bearing L-glucose derivative, which we developed to detect loss of membrane
integrity, effectively visualized heterogeneous cell states in the tumor spheroid (PCT/JP2012/058439; Japan Patent
No. 6019500, October 14, 2016; Z1.201280015126.5 August 17, 2016 ; Sasaki A. et al., ibid 2016). Through the
present study, these fLGs, namely both 2-NBDLG and 2-TRLG, have been successfully passed safety tests including
expanded single dose toxicity tests conducted according to GLP standards.

To explore if fLGs can be used in clinical practice, we applied fLGs to diagnosis of bile duct cancer. In bile duct
cancer, lesion is often in advanced stage when diagnosed. In particular, for extrahepatic cholangiocarcinoma, the only
potential curative treatment currently is complete resection. In addition, clinicians often encounter difficulty in pre-
operative evaluation of cancer lesion and determination of surgical margin by an intraoperative rapid histopathologic
diagnosis of the dissected tissue, since lesion sometimes extends horizontally in superficial layer without invasion. If
fLG is taken up into cholangiocarcinoma, it may provide information useful for pre- or intra-operative evaluation of

surgical margin, higher accuracy of pathological diagnosis, better prognosis and QOL.



In the present study, we investigated effectiveness of fLGs in cancer diagnosis in vivo by applying fLGs to a
hamster model of cholangiocarcinoma and by detecting with a laser confocal endoscope. Topically administered fL.Gs
produced a characteristic fluorescent pattern consisting of bright spots and dark clumps, which corresponded well
with invasive carcinoma or carcinoma in situ in later histopathological analyses. In normal group, no such
fluorescence pattern was detected. Indeed, statistical analyses of various cases demonstrated excellent correlation
between fLG fluorescence patterns and histopathological diagnoses, suggesting that fLG may provide information
useful for in vivo evaluation of cholangiocarcinoma and tumor progression (Yokoyama H. et al., Human Cell 29:
111-121, 2016). In this fiscal year, we developed a laser confocal endoscope prototype for fLGs, leading to results
that are well corresponded with previous data obtained by cultured insulinoma spheroids. Further, there was a
progress in analyzing mechanisms underlying fLG uptake and its intracellular fate.

To date, pathological diagnosis of cancer is conducted based on fixed cell morphology. By contrast, f{LG method
is a technique detecting anomaly in living cell activity by visualizing physiological process “uptake of non-natural
sugar”. Ongoing study using gynecologic cancer specimens have also shown effectiveness of fLGs. Our data suggest

that fLG is a promising tool that may be applicable to a wide variety of cancer.
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