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Photodynamic therapy is a clinically approved therapeutic approach, which utilizes
photosensitizers and harmless light, to induce cell death in the illuminated region by producing
reactive oxygen species (ROS), with the advantages of non-invasiveness and precise targeting by
light. In this study, molecular design, chemical synthesis, and biological evaluation of a novel
activatable photosensitizer, which can be exited with highly tissue penetrating visible light
irradiation as a trigger, are conducted.

Firstly, hypocrellin B (1) was selected as a photosensitizer, which can be exited with irradiation of
long-wavelength visible light and has the 1,3-dicarbonyl enol structure. And then, a hybrid molecule
2, possessing a H202-responsive p-tolylboronic acid moiety that linked to the hydroxyl group of the
1,3-dicarbonyl enol structure of 1, was designed. After the synthesis of 2, the UV-Vis spectra of 1
and 2 were measured. As the results, 2 showed a much decrease of absorbance at long-
wavelength visible light region, compared with 1. Next, the photodegrading abilities of 1 and 2
against bovine serum albumin (BSA) were evaluated. These results showed that 1 effectively
photodegraded BSA upon irradiation with long-wavelength visible light (660 nm). In contrast, the
photodegrading ability of 2 significantly decreased in comparison with that of 1. In addition, the
singlet oxygen (102) generating abilities of 1 and 2 were evaluated. As the results, 102 generating
ability of 2 under 660 nm light irradiation was found to be much lower than that of 1. Next, the
reactivities of 2 against H202 and other ROS were evaluated, indicating that 2 effectively and
selectively reacted with H202, and released 1. Furthermore, 102 generating ability of 2 after the
reaction with H202 was measured. The result showed that 102 generating ability of 1 was
regenerated by the reaction of 2 with H202. Finally, the cytotoxicities of 2 against normal human-
lung fibroblast WI-38 cells and mouse melanoma B16F10 cells, which express H202 at a higher
concentration, was examined with or without photo-irradiation. As the results, it was found that 2
showed significant and selective cytotoxicity against targeted B16F10 cells only with photo-
irradiation.
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Development of stimuli activatable photosensitizers and its application to control of cell function

1. BIERRFEEOMUE

KRN EEIT, NMRICEFGEAESF T CEL. EHBRRTEROS)ZRLETIHIARZMNES ?’.A_"FHL\T_ BEETHY. NEFHE
WEEET | ABHEN AT —ELTENEBERIRMIAERTELRI LMD, EE~ANDEENDEVAERELLTEEIN TS, K
HMETIE, EABBEOEVAIRABHEN A —ELEHHRBEERLERZESFOTFA2, Bk RUBEEEMET-
1=

TP EKRESAEICENE-RERARAICIOTHEARETHY . 13-DHILRZLIT/—ILEEFEITIAEZESFLELT.E
ROLYY B(MZEERL. 1 BNETSE1,3-CAHILRDIILN T/ —IILIEED KEEITARBIEKRICEETHROVEBEEZLIz/N\1TUy
KaF2%2THA2 . ElLEz. RIZ. 1T RU 2 D UV-Vis ARIMLEAIELHER. 2 31 EEBLTEKREBEOESVVRERA
RAEEIBHERAEEMNF DT HETALMNIZLE=, RIZ, 660 nm OHREHFIZHITE 1 R 2 ONXBRIZHEERIET S-H. 9
MME7ILIZIU(BSAD KN FREMZEFEL -, ZDHE. 1 [ BSA ZMEMITKANETADIZXTL., 2 DA NI BN RFMEIL A
EHEL T . BBEICIET A EERHLIZ, S5I2 1 RV 2 O—FEMERERRBEZEFHMELI-KEER. 660 nm OXBHTIZHSTE2 D
—EIEMFRAERBEX. 1 SHEBRLTRIBIIETT5IEEHLMITLIZ, RIZ, 2 DBEEIEKFICHTIHIREERUVETE ROS &0
REEFFELIz, TDHER, 2 (XBRRIEKZDRBEREN. M OBEEIEKFEBERMICRIGL. XRZHEEZETH1 ZRHTHEE
Rz, 51T, BELKRERIGED 2 D—FEBREREEZTMLIER. 2 NBRRIEKRERIGTHET I AETE—EF
ERERERREFRETAIEFHOMNIILT BEIC, ¥ORAT/—7HIF B16F10 XU ENEE A WI-38 2395 2 OIHEE=
HETMEL -, FOHE. 2 [(XBEEKFRE BRI FEIEL TS B16F10 #MA I L CGRIRMA LS ERIET LR HELE-,

2. MRERRAEEOME R

Photodynamic therapy is a clinically approved therapeutic approach, which utilizes photosensitizers and harmless light, to induce cell
death in the illuminated region by producing reactive oxygen species (ROS), with the advantages of non—invasiveness and precise
targeting by light. In this study, molecular design, chemical synthesis, and biological evaluation of a novel activatable photosensitizer,
which can be exited with highly tissue penetrating visible light irradiation as a trigger, are conducted.

Firstly, hypocrellin B (1) was selected as a photosensitizer, which can be exited with irradiation of long—wavelength visible light and
has the 1,3—dicarbonyl enol structure. And then, a hybrid molecule 2, possessing a H202-responsive p—tolylboronic acid moiety that
linked to the hydroxyl group of the 1,3—dicarbonyl enol structure of 1, was designed. After the synthesis of 2, the UV-Vis spectra of 1
and 2 were measured. As the results, 2 showed a much decrease of absorbance at long—wavelength visible light region, compared with
1. Next, the photodegrading abilities of 1 and 2 against bovine serum albumin (BSA) were evaluated. These results showed that 1
effectively photodegraded BSA upon irradiation with long—wavelength visible light (660 nm). In contrast, the photodegrading ability of 2
significantly decreased in comparison with that of 1. In addition, the singlet oxygen (102) generating abilities of 1 and 2 were
evaluated. As the results, 102 generating ability of 2 under 660 nm light irradiation was found to be much lower than that of 1. Next,
the reactivities of 2 against H202 and other ROS were evaluated, indicating that 2 effectively and selectively reacted with H202, and
released 1. Furthermore, 102 generating ability of 2 after the reaction with H202 was measured. The result showed that 102
generating ability of 1 was regenerated by the reaction of 2 with H202. Finally, the cytotoxicities of 2 against normal human—lung
fibroblast WI-38 cells and mouse melanoma B16F10 cells, which express H202 at a higher concentration, was examined with or
without photo—irradiation. As the results, it was found that 2 showed significant and selective cytotoxicity against targeted B16F10
cells only with photo—irradiation.
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