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Co-application of canavanine and irradiation uncouples
anticancer potential of arginine deprivation from citrulline
availability

Supplementary Materials

Supplementary Table S1: Genetic profiles of human CRC cell lines

Cell line ASS1 level MSS/MSI  CIMP** TP53 KRAS™* BRAF APC
NCI-H716 high MSS! ! mut? mut! wt! wt!
LS180 high MST! —13 wt! mut’ wt wt!
LS1034 high MSS* 4 mut>* mut? wtt mut’
LS513 high MSS° +! wit6 mut' wt! wt!
SNU-CI high MSS! ! mut! wt! wt! wt!
SW480 high MSs* — mut* mut* wt! mut'
SW1417 high MSS! ! mut? wtl? mut"’ mut'
Caco?2 low MSSs* +4 mut* wt? wt! mut!
COLO 201 low MSS! +1 mut! wt! mut! mut!
COLO 320HSR low MSS’ n.d. mut? wt’ wt’ mut®
HCT-116 low MSI'4 +4 wtt mut? wtt wt!
LS41IN low MSI! +! mut? wt! mut! mut!
SW620 low MSS* +4 mut* mut* wt! mut!
COLO 320DM negative MSS! ! mut? wt! wt! mut!
HT29 negative MSs* +! mut* wt mut* mut!
RKO negative MST* +14 wtt wtt mut? wt!

CRC cell lines are categorized into two groups according to their ASS1 expression in 2-D monolayer culture under regular
arginine-rich conditions. 7P53, KRAS, BRAF and APC gene profiles (wt — wild type, mut — mutated) as well as microsatellite
stable/instable (MSS/MSI) and CpG methylator phenotypes (CIMP) of the CRC cell lines have been summarized from
literature data. Correlations between the ASS1 protein level (not detectable and low vs. high) and each genetic/epigenetic
feature were calculated by the mean square contingency coefficient (phi coefficient) using SPSS 23 (IBM). *weak correlation
(p = 0.049); **strong correlation (p = 0.005); n.d. - not defined.



Supplementary Table S2 : Statistical significance of SCD_, values
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_ Arg <0.001
~ Arg + Cav <0.001 <0.001
— Arg +0.05 mM Cit <0.05

— Arg +0.05 mM Cit + Cav | <0.001 <0.001
—Arg + 0.4 mM Cit ns. <0.001
— Arg+0.4mM Cit+Cav | <0.001 <0.001

+ Arg — medium with 0.40 mM arginine; —Arg — arginine-free medium; Cit — citrulline; Cav — 0.1 mM canavanine.

Significance levels (p values) for differences of SCD, values from HCT-116 (red) and HT29 (black) spheroids, respectively,
exposed to the various treatment conditions. The specific bootstrapping procedure and software applied for these statistical
analyses are described in the Materials and Methods section.




Supplementary Table S3: Primary and secondary antibodies used in the study for Western
blotting (WB) and immunofluorescent staining in frozen tissue sections (IF/F)

Primary antibody Manufacturer Catalog # Application Dilution
anti-ASS1, Acris Antibodies AMO06726PU-N WB 1:1000
mouse monoclonal
anti-cleaved-PARP, Cell Signaling )
rabbit polyclonal Technology 9341 WB 1:1000
anti-phospho-RB, Cell Signaling )
rabbit polyclonal Technology 9308 wB 1:1000
anti-GAPDH Santa Cruz
rabbit polyclonal Biotechnology 5c-23778 wB 1:1000
anti-p-ACTIN, Abcam ab6276 WB 1:10000
mouse monoclonal
anti-o-TUBULIN, Merck Millipore 05-829 WB 1:10000
mouse monoclonal
anti-ASS1, Abcam ab124465 IF/F 1:200
mouse monoclonal
isotype control, Abcam ab91535 IF/F 1:1000
mouse [gG1
Secondary antibody
HRP-con.Jugated, polyclonal swine Dako P 0399 WB 1:5000
anti-rabbit
HRP-conjugated, polyclonal Dako P 0260 WB 1:5000
rabbit anti-mouse
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Supplementary Figure S1: ASS1 expression in HT29 cells. Representative Western blot of protein extracts from monolayer
and spheroid cultures of HT29 cells harvested directly before (day 0) or after a 3-day exposure to arginine-free (—Arg) medium alone,
or supplemented with the indicated concentrations of citrulline (Cit). Total protein extracts were probed with an anti-ASS1 antibody.
a-TUBULIN was used as loading control.
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Supplementary Figure S2: Distribution of ASS1 protein in an HCT-116 spheroid. Representative fluorescence images of
10 pm median sections from frozen HCT-116 spheroids directly before (day 0) or after 3 days of incubation in arginine-free medium
(— Arg) are shown. Immunodetection was performed with an anti-ASS antibody followed by an Alexa**-conjugated secondary antibody
and DAPI counterstaining. Scale bar = 100 pum.
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Supplementary Figure S3: Physiological citrulline is insufficient to support cell cycling upon arginine deprivation.
(A) Representative flow cytometric dot blot diagrams of EdU-labeled monolayer HT29 cells exposed to arginine-free medium with 0.05 mM
citrulline (0.05 mM Cit) for 0, 2, 8, or 20 h are shown. (B) Viability of monolayer HT29 cells was determined before (0 h) or after exposure
to arginine-free medium supplemented with the indicated concentrations of arginine (0.05 mM Arg) or citrulline (0.05 mM Cit) for 72 h.
Cells were either incubated for defined time intervals without medium renewal, or the specific media were refreshed on a daily basis.
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Supplementary Figure S4: mTOR signaling in CRC cells exposed to combination of arginine deprivation and
canavanine treatment. Representative Western blots of protein extracts from monolayer and spheroid cultures of HCT-116 and HT29
cells harvested directly before (0 h) or after exposure to arginine-free medium supplemented with 0.1 mM canavanine for the indicated
periods of time are shown. Total protein extracts were probed with antibodies against downstream mTORCI targets (S6 and 4E-BP1).
B-ACTIN was used as loading control.
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Supplementary Figure SS: EdU incorporation experimental setup for monolayer HT29 cells. (A) Scheme of the EdU
pulse and chase periods scheduled within 72 h of treatment in specific medium is shown. (B) Representative dot blot diagrams of HT29
cells exposed to control conditions (0.40 mM arginine) for a total of 72 h including chase periods of 0, 2, 4, 6 or 8 h allowed tracing the
movement of EdU-labeled cells through the cell cycle. The G|, S and G,/M cell populations are delineated in the first dot pot diagram at
the time point directly after EdU labeling.
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