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Figure S1. Identification of streptonigrin binding site in TGase 2 by mass spectrometry analysis. 

Peptides produced by (A) trypsin and (B) Glu-C proteolytic digestion enzymes of the polymeric protein 

were unambiguously identified as streptonigrin binding sites by comparing the results of MALDI-TOF 

with the theoretical peptide masses. Identified sequences are marked in green (high confidence) while 

unidentified regions are marked in red. Sequence (95–116) is a putative streptonigrin binding region in 

merged peptides produced trypsin and glu-c. (C–D) To identify the binding site of cystamine on TGase 

2, mass spectrometry analysis was employed following incubation of TGase 2 and cystamine for 30 min 

at RT. The mass coverage from samples revealed the difference between TGase 2 alone and the 

combination of TGase 2 and cystamine. The cystamine binding-mediated masking region of TGase 2 is 

denoted by underline 381–387 and 419–425 in solution trypsin digestion and 503–523 in solution Glu-C 

digestion. (E) Mass spectrum of TGase 2 only and TGase 2 and+ streptonigrin. MS analysis was 

employed to identify the streptonigrin binding site in TGase 2, following incubation of TGase 2 and 
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streptonigrin for 30 min at RT. Peptides produced by trypsin proteolytic enzyme of the polymeric 

enzyme. (F) The peptide consensus view for the 1316.64319 m/z. The sequence of the covered mass 

DAVEEGDWTATVVDQQDCTLSLQLTTPANAPIGLYR is shown. (G) Mass spectrum of TGase 2 only 

and TGase 2 + streptonigrin. MS analysis was employed to identify the streptonigrin binding site in 

TGase 2, following incubation of TGase 2 and streptonigrin for 30 min at RT. Peptides produced by Glu-

C proteolytic enzyme of the polymeric enzyme. (H) The peptide consensus view for the 968.17450 m/z. 

The sequence of the covered mass QQDCTLSLQLTTPANAPIGLYRLSLE is shown. 

 

Figure S2. Analysis of TGase 2 conformation with GTP or streptonigrin by 10% native PAGE. TGase 2 

was detected by western blotting using anti TGase 2 antibody after incubation of TGase 2 with 1 mM of 

GTP or 1 μM of streptinigrin for 30 min at 37°C. Lane 1: TGase 2 was incubated without GTP. Lane 2: 

incubation of TGase 2 with GTP. Lane 3: incubation of TGase 2 with streptonigrin. 
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Figure S3. Anti-proliferative activities of streptonigrin, sunitinib, and sorafenib were evaluated by the 

sulforhodamin B (SRB) assay. (A–B) SRB assay of sunitinib and sorafenib cytotoxicity in a panel of 

human RCC cells. (A) Sunitinib (GI50: 5.2 μM) and sorafenib (GI50: 3.2 μM) were measured. (B) SRB 

assay of streptonigrin (GI50: 117.5 nM) in human umbilical vein endothelial cells (HUVEC). (C) SRB 

assay of streptonigrin (GI50: 24.7 nM) in mouse embryonic fibroblast (MEF) wild-type cells. (D) CAKI-1 

cells were incubated with 10%, 5%, or 0 % serum concentration for 24 h and treated with streptonigrin 

(0 or 100 nM) for 4 h. 
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Figure S4. Mouse body weight measured during drug treatment. (A–B) The body weight did not change 

during the streptonigrin treatments in CAKI-1 and ACHN-luc mouse xenograft models from Figure 4. 
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Figure S5. PAD inhibitor does not induce apoptosis in CAKI-1 cells. (A) Cl-amidine (PAD inhibitor) not 

rescued p-p53 and p53 in a dose-dependent manner. (B) Cl-amidine not suppressed cell proliferation in 

cells. After treatment with Cl-amidine (0 or 500 nM) for 6 h, the cells were fixed in 4 % paraformaldehyde 

and stained with sulforhodamin B (original magnification 10×). (C) Cell viability was determined by 

trypan blue staining assay treated Cl-amidine (0 or 500 nM) in cells. (D) After treatment with Cl-amidine 

(0 or 500 nM) for 6 h in cells, it was analyzed by FACS after staining with Annexin V/propidium iodside. 

(E) Cells were exposed to Cl-amidine (0 or 500 nM) for 6 h and apoptosis was analyzed by TUNEL assay. 

A bar graph shows the percentage (mean) of apoptotic cells in at least four randomly selected fields of 
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view. Scale bar = 100 μm. (F) Results of sulforhodamin B assay of Cl-amidine cytotoxicity in human RCC 

cells exposed to the indicated concentrations. The cells were incubated with compounds for 48 h. Data 

represent three independent experiments. 

Table S1. Short tandem repeat (STR) profiling of cell lines. The 10 ng of genomic DNA was amplified 

with an amplification PCR kit GenePrint®  10 System (Promega, Madison, WI, USA), which is a multiplex 

STR test that co-amplifies in a single polymerase chain reaction (PCR) 10 loci: TH01, D21S11, D5S818, 

D13S317, D7S820, D16S539, CSF1PO, Amelogenin, vWA, TPOX). Amplification was performed 

following suggested instructions, using the thermal cycler GeneAmp PCR system 9700 (Thermo Fisher 

Scientific, Waltham, MA, USA). To control the PCR amplification process, each reaction contains 

negative and positive controls. Amplifed DNA 1 ul was mixed with 9.5 ul of Hi-Di formamide (Thermo 

Fisher Scientific, Waltham, MA, USA) and 0.5 ul of ILS600 (kit supplied size marker). After denaturation 

at 95°C for 3min, the final sample was loaded into the ABI3730 sequencer (Applied Biosystems Life 

Technologies, Foster City, CA, USA) with POP7 polymer in a 50-cm capillary. After electrophoresis, the 

STR profile was analyzed using GeneMapper v 5.0 software. 

 

Table S2. Primers used in this paper. 

Application Name Sequence (5'–3') vector 

Primers for 

mutagenesis 

TGase 2 

mutant_antisense 
gttggccggggtggtgagcGCcagcgagagggtgcagtctGCcGCgtccaccacggtggctg 

HA-

pcDNA3.1 
 TGase 2 mutant_sense ctcaccaccccggccaacgcccccatcggcctgtatGCcctcagcctggaggcctc  

 insert_1 ctagacatctgcctgatc  

 insert_2 tttgcggaggtcaatgcc  

Primers for cloning p53_Forward tgacgatgacaagcttatggaggagccgcagtcag 
p3xFlag-

CMV 
 p53_Reverse tcgcggccgcaagctttcagtctgagtcaggcccttc  

 

STR Profile 
ResultsSample TH01 D21S11 D5S818 D13S317 D7S820 D16S539 CSFIPO AMEL vWA TPOX

Reference 6, 9.3 29, 30 9 8 11, 12 12 10 X, Y 15, 17 8, 11

Result 6, 9.3 29, 30 9 8 11, 12 12 10 X, Y 15, 17 8, 11

Reference 6, 9.3 28, 32 11, 13 12 10, 11 12 11, 12 X 18 8, 11

Result 6, 9.3 28, 32 11, 13 12 10, 11 12 11, 12 X 18 8, 11

Reference 8 30 12 12 9, 11 12, 13 11 X 16,17 8, 11

Result 8 30 12 12 9, 11 12, 13 11 X 16,17 8, 11

ACHN-luc Result 8 30 12 12 9, 11 12, 13 11 X 16,17 8, 11

Reference 6, 8 28, 30 11, 12 11, 12 12 12 10, 11 X 15, 17 8, 11

Result 6, 8 28, 30 11, 12 11, 12 12 12 10, 11 X 15, 17 8, 11

Reference 7, 8 28, 33.2 12,13 9, 12 11, 12 11 10, 12 X 16, 17 8, 11

Result 7, 8 28, 33.2 12,13 9, 12 11, 12 11 10, 12 X 16, 17 8, 11

Reference 6, 8 29, 30 11 9 9 11 9, 10 X 15 8, 11

Result 6, 8 29, 30 11 9 9 11 9, 10 X 15 8, 11

Reference 8 29 11, 12 9 10, 11 12 12 X 16, 20 11

Result 8 29 11, 12 9 10, 11 12 12 X 16, 20 11

Reference 7 32.2 11, 12 9, 11 10 11, 13 10, 12 X 16, 20 11

Result 7 32.2 11, 12 9, 11 10 11, 13 10, 12 X 16, 20 11

Reference 8, 9 29, 30 10, 11 10, 12 11, 12 11, 13 7, 10 X 17, 21 8

Result 8, 9 29, 30 10, 11 10, 12 11, 12 11, 3 7, 10 X 17, 21, 22 8, 9

Reference 7, 9.3 28, 30.2 8, 9 12, 14 11, 12 9, 13 11, 12 X 16, 19 11

Result 7, 9.3 28, 30.2 8, 9 12, 14 11, 12 9, 13 11, 12 X 16, 19 11

TK-10

UO-31

HCT116

HEK293

786-O

A498

ACHN

CAKI-1

RXF-393

SN12c
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Table S3. Comparative GI50, TGI, and LC50 of streptonigrin, sutent, and sorafenib. Growth Inhibition of 

50% (GI50), total growth inhibition (TGI), and lethal concentration of 50% (LC50) of different drugs are 

calculated in RCC cells after 48 h treatment. 

 


