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Fig. S1. The effect of 48-hour fasting on blood glucose levels in mice. Student’s t-
test, ***P<0.001 (N=3-6).
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Fig. S2, related to Fig. 1 and Fig. S2A. Cell viability after starvation and DXR was

*P<0.05, **P<0.01,

3) Student’s t-test,

confirmed by trypan blue exclusion. (N

***P<0.001.



4T1 B16 GL26 PC-3 us7-mG C42B
1008<{ p7 100 1004™ 100-% 100 1004 oo
75 75{\ % 75 751 75-% 751
50 50 T 5041\ 501 50 50
25 25 25 >3 251 251 25
—T— —T— 0+— 0+ 0 — 0+—
0 8 16 24 0 8 16 24 012345 0246 810 0 2 4 6 012345
MCF-7 Hela 22RV1 LOVO NXS2 A431
10083 o % 100
100 100¢ 100 100
T "’*‘:’ "
2 75 75\~ 75 75 75 75\ A
Lo
3 S50 50 - 50- 50 50
a . 50
2 25 25 25 25 25 25
0+ O0+——T— 0+—T 0+— —T— ———
024681 0246281 02463810 0246810 0 5 10 15 0 5 10 15
Neuro-2A ACN MZ2-MEL SH-SY5Y OVCAR3
100 . 100 T o T 100 100 = @ Normal Glucose + 1%FBS
PR, 100 g =& Normal Glucose + 10%FBS
75 75 75 75 75 -® Low Glucose + 1%FBS
50 * —&~ Low Glucose + 10%FBS
50 50 50 50
25 25 25 25 25
0+—— 0+—— 0+—— 0+—— —T—
0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15

Doxorubicin (uM)



4T PC-3 Us7-MG
: 100 1006<e - 1004
.g 75 75_.% 751
% 50 50+ 50+
ES 25 25- 25-
% s162¢ % 6162 "o 51624 U0 5te2¢ 0 5 1024
MCF-7 HelLa 22RV1 C42B LOVO

100 100

75 75

50 50

25 25

o 0+——+ 0+—— 0+—— 0o+——
0246 810 0 8 16 24 0 8 16 24 0 8 16 24 0 8 16 24
Cyclophosphamide (mM)

@ Normal Glucose + 1%FBS @ Low Glucose + 1%FBS
-k~ Normal Glucose + 10%FBS -4 Low Glucose + 10%FBS

Fig. S3, related to Fig. 1. Effect of starvation on DXR or CP sensitivity of 17
different cancer cell lines in vitro. Fasting leads to glucose and growth factor
reduction. To model this in vitro, we starved 4 different murine cancer cells - breast
cancer (4T1), melanoma (B16), glioma (GL26), and neuroblastoma (NXS2 and Neuro-
2a) - and also 13 different human cancer cells - prostate cancer (PC3, 22Rv1), breast
cancer (MCF-7, C42B), glioblastoma (U87-MG), cervical cancer (HelLa), colon cancer
(LOVO), neuroblastoma (ACN, SH-SY&5Y), epidermoid carcinoma (A431), melanoma
(MZ2-MEL) and ovarian cancer (OVCARS3) - and challenged with DXR or CP. Cells
were cultured in normal glucose (1.0 g/L and 2.0 g/L glucose, for human and murine
cells respectively), or low glucose (0.5g/L) supplemented with 1% or 10% FBS. Survival
was determined by MTT reduction. (N=3-6). One-way ANOVA, *P<0.05, **P<0.01,
***P<0.001.



100+ T
80+

601 —, -

% MTT
f

401

Fig. S4, related to Figs. 1 and S3. Effect of starvation alone on the sensitivity of 17
different cancer cell lines in vitro. Cells were cultured under starvation (0.5 g/L
glucose, 1% FBS) or normal conditions (1.0 g/L and 2.0 g/L glucose, for human and
murine cells respectively, 10% FBS) for 48-hours. Data shown as % MTT reduction of
cells under starvation vs normal conditions (N=6-12).
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Fig. S5, related to Fig. 2. The effect of fasting on tumor progression. Fasting
(48hours) retards the progression of subcutaneous tumors of mouse (A) breast cancer
(4T1), (B) melanoma (B16), and (C) glioma (GL26). This figure shows detailed
comparisons of tumor size immediately before and after fasting for 48 hours, as
presented in Figure 2 A, C, E. Student’s t-test, *P<0.05.
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Fig. S6, related to Fig. 2. Effect of fasting on the survival of xenograft tumor
mouse models treated with DXR. (A) Human breast cancer cells (MDA-MB-

231) were subcutaneously injected into nude mice. 4 cycles of fasting (48 hours) and/or
DXR were performed. Mice that were fed ad lib and treated with DXR died at day 14 for
DXR toxicity (N=5). Log-rank test; control vs fasted (NS), DXR (P<0.05), fasted/DXR
(P<0.05), DXR vs fasted/DXR (P<0.01), DXR vs fasted (P<0.01), fasted vs fasted/DXR
(P<0.05). (B) Human ovarian cancer cells (OVCAR3) were subcutaneously xenografted
into nude mice. 2 cycles of fasting (48 hours) and/or DXR were performed. Mice that
were fed ad lib and treated with DXR were terminated at day 9 due to death of all mice
from DXR toxicity (N=5). Log-rank test; control vs fasted (NS), DXR (P<0.01),
fasted/DXR (P<0.05), DXR vs fasted/DXR (P<0.01), DXR vs fasted (P<0.01), fasted vs
fasted/DXR (P<0.05).In both xenograft models, fasted mice treated with DXR did not
experience toxicity.
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Fig. S7, related to Fig. 3. Effect of fasting on tumor burden and the antitumor
effect of DXR. (A) Bioluminescence imaging (BLI) of the metastasized luciferase-
tagged B16 melanoma cells 28 days following tumor injection and 1 cycle of
fasting/DXR (N=10). Some mice from the control (n=1), DXR (n=3), and fasted/DXR
(n=1) group did not show adequate metastasis and thus were not included in the figure.
(B) Quantification of (A). (C) Body weight lost during fasting was rapidly recovered upon
normal feeding.



Cytosolic

Large
Cytosolic rRNA Ribosomal
Ribosome | Binding Ribosome Biogenesis Translation Subunit
EIF2A A 2410016006RIK NOL14 A GFM1 MTRF1 RP524 RPL19
RPL12 ANG A NOLS AARS GSPT1 NACA RPS26 RPL3
RPL21 BXDCS AATF NOL5A AARSZ HARS NARS RPS2TA RPL37
RPL22 IMP3 BC003885 NOLA1 AARSD1 HBSIL NARS2 RPS27L RPL39
RPL23 | MRPS17 BMS1 NOLA2 ABCF1 IARS NCOAS RPS3 RS1
RPL27 MNOL1 BOP1 NOLA3 ABTB1 IARS2 NOLAZ RPS3A ZCCHC17
RPL28 NOL12 BXDC2 oTT ALDHIL1 IMP3 oTT RPS4X
RPL29 NOLA1 BXDCS PES1 BC003385 KARS PARS2 RPS4Y2
RPL3 NPM1 DDX1 RPL12 C3 KHSRP PELO RPS5
RPL36A oTT DDX5 RPL21 CYLD LARS PET112L RPSE
RPL37 RPL23 DDX51 RPL22 DARS LARS2 PLEK RPST
RPLS RPL3 EBMA1BP2 RPL2T EARSZ MARS PLEK2 RPS9
RPS12 RPL37 EBP RPL28 EEF1A1 MARS2 POLG RRBP1
RPS14 RPS11 EMG1 RPL2S EEF1A2 MRPL1 POLG2 RS1
RPS15 RPS4X FCF1 RPL3 EEF1B2 MRPL11 POPDC3  RSL1D1
RPS16 RPS9 FRG1 RPL36A EEF1D MRPL12Z  PTRH1 SARS
RPS19 RS1 GNL2 RPL37 EEF1E1 MRPL13 QARS SARS2
RPS3 GNL3 RPLTA EEF1G MRPL14 RARS SCYE1
RPS3A GNL3L RPLS EEF2 MRPL15  RARS2 SECISBP2
RPS4X GTPBP4 RPS12 EEFSEC  MRPL1G RBM3  SEPSECS
RPS5 IMP3 RPS14 EIF1A MRPL1T RPL12 SPP2
RPSE IMP4 RPS15 EIF1B MRPL18  RPL13A TARS
RPSBKBE1 IPO4 RPS16 EIF24 MRPL2 RPL18 TARSL2
RPSY MRPL1 RPS19 EIF2AK2  MRPL20 RPL19 TNS4
RPS8 MRPL10 RPS2 EIF2B1 MRPL22 RPL21 TPR
MRPL14 RPS24 ElIF282 MRPL23 RPL22 TSFM
MRPL2 RPS3 EIF2B4 MRPL24 RPL22L1 TUFM
MRPL22 RPS3A EIF285 MRPLZ7 RPL23 UBAS
MRPL23 RP34X EIF2C2 MRPL3 RPL24 UBR1
MRPL3 RPS5 EIF2C3 MRPL30 RPL2T VARS
MRPL30 RPS6 EIF2C4 MRPL33  RPL27A VARS2
MRPL4 RPSEKAT1| EIF2S2 MRPL34 RPL23 WARS
MRPS2 RPSEKA3| EIF253X  MRPL35 RPL29 WARS2
MRPS26 RPSEKE1 EIF3B MRPL36 RPL3 WDRS
MRTO4 RPST EIF3D MRPL39 RPL30
NHP2L1 RPS8 EIF3EIP MRPL4 RPL31
NIPT RREN3 EIF3F MRPL43 RPL35
NOG SDAD1 EIF3G MRPLA7  RPL36A
NOL1 EIF3H MRPL45 RPL3BAL
EIF3l MRPL49 RPL3T
EIF3K MRPL51 RPL33
EIF4A1 MRPLS RPL39
EIF4A2 MRPS10  RPL3L
EIF4B MRPS11 RPL4
EIF4E MRPS12  RPL41
EIF4E2 MRPS14  RPLTA
EIF4AE3 MRPS15  RPLTLI1
EIF4G1 MRPS16 RPLS
EIF4G2 MRFS17  RPLP1
EIF4H MRPS18A  RPP30
EIFS MRPS188  RPP38
EIF5A  MRPS18C RPS11
EIF6 MRPS2 RPS12
EPRS MRPS21 RP513
ETF1 MRFS30  RPS14
FARSZ MRPSE RPS15
FARSA MRPSE  RPS15A
FARSB MRPS7 RPS16
FEXW 17 MRPS9 RP519
GARS MRRF RPS52
GART MTIF3 RPS21




Cytosolic
Small
Ribosomal | Structural Constituent
Ribosome Subunit of Ribosome RibonucleoProtein Complex
A RPL2TA RPS13 A RPL13A A MRPL24 MRPS24 RPL27 RPS7
APEX1 RPL28 RPS14 BC003885 RPL18 CASC3 MRPL27 MRPS25 RPL2TA RPS8
BC003885 RPL29 RPS2 CYLD RPL19 D10ERTD322E  MRPL28 MRPS26 RPL28 RPS9
CYLD RPL3 RPS24 FBXW 1T RPL21 DAP MRPL3 MRPS27 RPL29 RPSA
FBXW17 RPL30 RPS4X MRPL1 RPL22 DAP3 MRPL30 MRPS28 RPL3 RRPY
MRPL1 RPL31 RPS6 MRPL10  RPL22L1 EFTUD2 MRPL33 MRPS30 RPL30 RS1
MRPL11 RPL35 RPSY MRPL11 RPL23 HNRNPAZB1 MRPL34 MRPS31 RPL31 SNRPT0
MRPL12 RPL36A RPS9 MRPL12 RPL24 HNRNPC MRPL35 MRP333 RPL35 SNRPA
MRPL13  RPL3B6AL RS1 MRPL13 RPL27 HNRPAB MRPL36 MRPS34 RPL37 SNRPB
MRPL14 RPL37 MRPL14 RPL2TA HNRPF MRPL37 MRPS35 RPL38  SNRPB2
MRPL15 RPL38 MRPL15 RPL28 HNRPH1 MRPL38  MRPSS RPL39  SNRPD1
MRPL16 RPL39 MRPL16 RPL29 HNRPK MRPL39  MRPS6 RPL3L  SNRPD2
MRPL17 RPL3L MRPL17 RPL3 HMRPL MRFL4 MRPS7 RPL4 SNRFPD3
MRPL18 RPL4 MRPL18 RPL30 HNRPLL MRPL4D  MRPS9 RPL41 SNRPG
MRPL2 RPL41 MRPL2 RPL31 HNRPM MRPL43 MVP RPL7A SRA1
MRPL20 RPL7A MRPL20 RPL35 HNRPUL1 MRPL45 NHP2L1 RPL7L1 SRP14
MRPL22 RPLT7L1 MRPL22 RPL36A IMP3 MRPL46  NOLA1 RPLS SRP19
MRPL24 RPLY MRPL2Z3  RPL36AL IMP4 MRPL47  NOLAZ2 RPLP1 SRP63
MRPL27 RPLP1 MRPL24 RPL37 LARPG MRPL48  NOLA3 RPLP2 SRP9
MRPL3 RPLP2 MRPL27 RPL38 LSM10 MRPL49 oTT RPS10 SRPR
MRPL30 RPP30 MRPL3 RPL39 LSM2 MRPL50  PA2G4 RPS11 SRPRB
MRPL33 RPP38 MRPL30 RPL3L LSM3 MRPL51 PCBP1 RPS12 STAU1
MRPL34 RPS11 MRPL33 RPL4 LSM4 MRPL52  PCBP2 RPS13 SYNC
MRPL35 RPS12 MRPL34 RPL41 LSME MRPL53  PCBP3 RPS14  SYNCRIP
MRPL36 RPS13 MRPL35 RPL7A LSME MRPL54  PRMT2 RPS15 TERT
MRPL4 RPS14 MRPL36 RPLTLA1 LSM8 MRPL55  PRMT3 RPS15A TRIM2
MRPL48 RPS15 MRPL39 RPL9 MKRN3 MRPLY PTBP1 RPS16 TRIM21
MRPL49 RPS15A MRPL4 RPLP1 MRPL1 MRPS10 PUFG0 RPS19 TRO
MRPL9 RPS16 MRPL47 RPLP2 MRPL10 MRPS11 RALY RPS2 TROVE2
MRPS10 RPS19 MRPL48 RPP30 MRPL11 MRPS12  RBM14 RPS21 U2AF2
MRPS11 RPS2 MRPL49 RPP38 MRPL12 MRPS14 RBMX RPS24 UBAS
MRPS12 RPS21 MRPL51 RPS10 MRPL13 MRPS15 ROD1 RPS25 YBX2
MRPS14 RPS24 MRPLY RPS11 MRPL14 MRPS16 RPL12 RPS26  ZCCHC17
MRPS15 RPS26 MRPS10 RPS12 MRPL15 MRPS17 RPL13A RPS27TA  ZRSR2
MRPS16 RPS2TA MRPS11 RPS13 MRPL16 MRPS184 RPL18  RPSZ7L
MRPS17 RPS27L MRPS12 RPS14 MRPL17 MRPS18B  RPL19 RPS3
MRPS18A RPS3 MRPS14 RPS15 MRPL18 MRPS18C  RPL21 RPS3A
MRPS18B RPS3A MRPS15 RPS15A MRPL2 MRPS2 RPL22 RPS4X
MRPS18C  RPS4X MRPS16 RPS16 MRPL20 MRPS21  RPL2ZL1 RPS5
MRPS2 RPS4Y2 MRPS17 RPS19 MRPL22 MRPS22 RPL23 RPSE
MRPS21 RPS5 MRPS18A RPS2 MRPL23 MRPS23 RPL24  RPSGKL1
MRPS30 RPS6 MRPS18B RPS21
MRPS5 RPS7 MRPS18C RPS24
MRPSE RPS9 MRPS2 RPS26
MRPS7 RRBP1 MRPS21 RPS2TA
MRPS9 RS1 MRPS22 RPS27L
NOLAZ RSL1D1 MRPS23 RPS3
oTT SECISBP2 MRPS24 RPS3A
PLEK SPP2 MRPS25 RPS4X
PLEK2 SRPE8 MRPS26 RPS5
POPDC3 TG MRPS30 RPS6
RPL12 TNS4 MRPS5 RPSEKB1
RPL13A UBAS MRPS6 RPST
RPL18 UBR1 MRPST RPS8
RPL19 MRPS9 RP59
RPL21 NOLA2 RS1
RPL22 oTT RSL1D1
RPL22L1 PLEK SECISBP2
RPLZ3 PLEKZ2 SPP2
RPL24 POPDC3 TNS4
RPL2T RPL12 UBAS
UBR1

Fig. S8, related to Fig. 4B. Gene list of protein translation-related clusters. The list
of genes in each cluster from the gene ontology analysis in Fig.4B is shown.
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Fig. S9, related to Fig. 5D. Effect of starvation on CP-induced intracellular
superoxide levels. Murine breast cancer cells (4T1) were fasted and treated with CP in
vitro. Superoxide levels were estimated by DHE (dihydroethidium) staining. (10x

magnification).





