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Certain cancer cells can survive for prolonged periods of time in
nutrient-deprived conditions such as the interior of a tumor. We found that penicillic acid and
papyracillic acid produced by fungi display preferential cytotoxicity to human cancer cells in
nutrient-deprived conditions compared with those in nutrient-sufficient conditions. Penicillic acid
and papyracillic acid significantly reduced glutathione, a major cellular antioxidant, and increased

reactive oxygen species, which may be the cause of cell death. Nutrient deprivation causes low
basal glutathione levels in cancer cells, leading to increased susceptibility to penicillic acid and
papyracillic acid. Our results suggest that targeting the redox system, such as glutathione, is an
attractive therapeutic strategy in the tumor microenvironments, including nutrient deprivation.
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TLTEY (Cancer Res. 69, 4918, 2009). Z DX 5 /i~ 2 iRz X v EENERIZIE S L=
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IGF-1 ZFEXF—VBEAR]. A4/ 7+ 7 72 EDMET L a— RBEE BRI 22 a3t 2R
T LA LML (1. Momose, et al. JNP, 82, 1120-1127, 2019), &bV EafbEE
KIDIENT NS . IR ISR AU 72 3 AV 3BV T K 7 L o — R BRES T ClEis(brg U o ik
{LIZ & 5 ATP AFEITIKTE L TB Y . £72 I6F-1 AR T — B RHLERI O/ B 7 L 20— 2
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HFE R T CE T2, TNETIHEII N o —AREIZER L THIEZED T =08, —5ofE
B WTIIT 2 JBOBADLEBOLENDLZ LG, JLa—ABIOT I JBRZEREICE
W TR R EEIEER 2 " b B A RRZ T 5 2 LIk | A F TEIMERARTFO RS
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B 2 RIS LIe LR 2B T2 Z L 2 HI T 5,

3. WFgED ik

(1) (S R A BE TR I DFEFE : 96 /X7 L— Mt MEEDS A PANC-1 Ml 2 & |
24 BEfRMZIC 7 v a—R « 7 X BRRZER I (SR Rs ) & U < 1% DMEM B3t (GRaErsH) (2
BT~ 2 2T IR 2 N 2 24 WEEE 8% D AFERE MIT 7 v B A HEICTHIE L=,
EMEWE OB, WHhHE, VAV u~v NI T 4 —BIOk® T 7T v 7 A LH-20
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(2) Penicillic acid 38X X Papyracillic acid OVERMTFOMEMNT « A XA —AfiFiTiTe =
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Penicillic acid 38X U Papyracillic acid & Z V& F 4o OFEEKRIT LC-MS I THH L. N-
THEFIY AT A ) AF )L L Penicillic acid DFEAERIZNAE HPLC &7 5 212 CHHE L NVR
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av=—8EFRl L,

4. WF7EEk R
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(2B TRV TR HTEE 2~ L7 (X12), & 512 Penicillic acid 38 X O Papyracillic
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(2) Penicillic acid 38 XWX Papyracillic acid OFERAMEFF OfEMNT : Penicillic acid B LW
Papyracillic acid IZREAEMBICHBSINDBELS FALEMTH D Z &6 MlAN DA R
WCBHE LR ICTER T2 eERN H b, 22 TIERABFEZHLNICTH 7201,
Penicillic acid MHOMUHHRIEIZ S 2 2 BT OV T A X AR a— AT 2 WV T,
Penicillic acid Z PANC-1 MiliZ /B &8 T, #ERFRICHIIBN O %2 CE-TOFMS |2 TH#T
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BHZ ENbMNoTZ, FZTPenicillic acid 8L N Papyracillic acid ¢ XA FE CALHR R
DRIFTHBEZONWTHRF LIz Z A, ZNVHTF A iE Penicillic acid 3 X O Papyracillic
acid 1T K 0 FEAIH BAKF D OREIKFERIR T2 Z e b ole, IAEFHATT ) v
V. VATA Y, TNVEI VI DB SED NI RTFRTHY, VATA UETOT A —
NIEEEF LTS, —J T Penicillic acid X° Papyracillic acid lZo, BAREIFIA LA = LA%
EEFFOTWAZ LML INETFF o OF A — N DR THEAIEREZENT 2 R[REME N H 5,
FITY Uy 77— T NEF AL Penicillic acid 38 X X Papyracillic acid Z{&
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LCNTEFATATAE ) AFNEHANT, Penicillic acid EFEAERERA ST, 2
DFEGIEITNR B8 L OVNLCMS 227 MAVDIETIZ LY, VT EFAL AT A ) AFLDF
FA—/H & Penicillic acid DTF Y AF L VOB TIEREDRBREINDLZEEW LML
L7, X o TPenicillic acid 8L W Papyracillic acid {%. fRARND F V& F 4 & FEEEK
FIRTHZ Ly, HEBEOBE TN AT A BIR TSI ERHLNE 20T,

IR R ERBE & 7V % T4 v OBURIZ OV T~ 7-, PANC-1 il & (K 8B i CRE R 45
&L MIEND 7N S F A AREPN BRI T 5 Z LM BN E R o7, T ZIT Penicillic
acid £7-1X Papyracillic acid Z{EHSH 5 &, SBICTNFTA OB PMMetESND Z &
Bhinolz, TNETFA 2 OBDITHBNOTIBLREOKR T ZE ZEnmbohTng, 2
T Penicillic acid 38 LT Papyracillic acid iZ L AiEMEeEFE (ROS) DREAEIZEH z B
IZOWTHAR/=E 2 A, Penicillic acid 8L X Papyracillic acid iX ROS OpEAZTLE L .
RBBRE CIXE BICREBEDROS ZEATHZ L EHGNE LT,

L7735 T Penicillic acid B X WX Papyracillic acid %, fJAND F IV Z FF o KT S
52 LIZXY ROS OIINAEE | ML ZFHET 5 LHEE LTz, S BITIRREERETITAE L
VDT NVEF A EENMETTAHZ 005, 2212 Penicillic acid 383X Papyracillic
acid ZEHS® 2 L I DI NAFAUHMET L ROS DREANTRS FHEIND Z L33, KEHE
BERAMIAEETE IS OERRE T S HEE L (K 4),
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(3) Penicillic acid 38X N Papyracillic acid OHIAAEN: 1 2 E Tl MEEA A PANC-1
MRz AW T A RS 21T > TEX 72N, E 52 11 EO b MER AR Z WD TR E R

2B A AR FE RN RN B A5 X7=, Penicillic acid % Papyracillic acid I%. Wt
MED ARIIZIZ BV T HIRRBREEIZ B W RO B EINHEE A2 R Lz, WRICA 7 = v A
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