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Abstract: 
 
 N-farnesyl-norcantharimide (C23H33NO3,  NC15) can 

reduce the cell viability and increase the percentage of 
Jurkat T cells (JKT) in the sub-G1 phase.  

 The NC15 might inhibit progression of JKT cells through the 
up-regulation of TSG and the down-regulation of steroid 
biosynthesis, metabolic pathways, and fatty acid 
metabolism, instead of through apoptosis.  
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Introduction:  
 
T-ALL and Jurkat T cells (JKT)  
 
 Acute T lymphoblastic leukemia (T-ALL) is one of the most 

common childhood cancers with very poor prognosis.  
 Quarters of childhood T-ALL patients relapse within 5 years 

of treatment and have a dismal prognosis.  
 The Jurkat T (JKT) cell line is an eternalized T cell line which 

was established from the peripheral blood of a fourteen 
years old boy with acute T cell leukemia in the late 1970s. 
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Introduction:  
 
Cantharidin 
 
 Mylabris, a species of blister beetle (Mylabris phalerata Pall.), has 

been used in traditional Chinese medicine for over 2000 years for 
the treatment of malignant tumors such as hepatoma, breast 
cancer, colorectal cancer, and abdominal malignancy. 

 Cantharidin (exo-2,3-dimethyl-7-oxabicyclo-[2.2.1]-heptane-2,3-
dicarboxylic acid anhydride), one of the active compounds 
obtained from Mylabris has anti-cancer properties both in vitro 
and in vivo. 

 Clinical applications of cantharidin are restricted by its side effects 
in the urinary system and nephrotoxicity. 
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Introduction:  
 
Norcantharidin (NCTD) 
 
 Norcantharidin (NCTD) is currently being used as an anti-

cancer drug in China.  
 NCTD is effective towards hepatoma, gallbladder 

carcinoma, leukemia, and colorectal carcinoma, and can 
decrease the growth of human HepG2 cell-transplanted 
tumor in nude mice and prolongs host survival. 
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Introduction: 
 
N-farnesyl-norcantharimide (C23H33NO3, NC15) 
 
 N-farnesyl-norcantharimide (C23H33NO3, designated as 

NC15), a newly synthesized NCTD derivative, has high anti-
cancer activity in cell model, and can induce G2/M arrest 
and induce cell apoptosis on mouse leukemic L1210 cells.  

 NC15 can increase the survival days of mice and decrease 
the tumor weight in the syngeneic mouse leukemia model. 

 The anti-cancer mechanism of NC15 is not clear. 
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Introduction: 
 
Aims of study 
 
 To examine the effects of NC15 on cell viability by using cell 

cycle analysis and Annexin-V apoptosis assay. 
 To investigate the mechanism of anti-cancer effect of NC15 

on JKT cells at gene level. 
 

 

7 



Methods: 
 

 Cell viability of JKT cells after treatment with NC15 was 
assessed using cell counting Kit-8 method.  

 The IC50 of the NC15-treated JKT cells was estimated using 
dose–response curve.  

 Flow cytometry analysis and human apoptosis antibody array 
assay were performed to study whether or not apoptosis is the 
anti-cancer mechanism of NC15.  

 Whole genome sequencing of NC15-treated JKT cells using 
next-generation sequencing (NGS) was performed to 
determine the genes which were up-regulated or down-
regulated in the JKT cells after treatment with NC15. 
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Results:  

 
NC15 inhibited growth of 
JKT cells  
 
 NC15 inhibited the growth of 

JKT cells in a dose- and time-
dependent manner.  

 The IC50 of NC15 in JKT cells at 
24 and 48 h was 2.51 and 2.54 
μmol/ml, respectively.  

 The inhibition rates of cell 
viability were about 80% and 
95% when the cells were 
treated with 8 μmol/ml NC15 
for 24 and 48 h, respectively.  
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Results:  
 
Cell cycle analysis and sub-G1 
apoptotic cells 
 
 NC15 can inhibit cell growth by 

interfering with cell cycle. 
 NC15 might induce late apoptosis, but 

not early apoptosis, in JKT cells after 
NC15 treatment.  

 Apoptosis array suggested that NC15 
did not induce apoptosis in JKT cells. 

 The percentages of NC15-treated cells 
in the sub-G1 phase at 24 h and 48 h 
were 22.0% and 34.3 %, respectively, 
in contrast to the 1.5% in the control.  
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Results:  
 

Apoptosis assay using Annexin V/PI stain  
 
 Early/late apoptosis rates were 2.8/0.8, 1.7/1.2, 2.3/1.9, 3.6/1.8, 7.4/2.1 in untreated 

cells and cells treated with 2, 4, 6, and 8 μmol/ml NC15, respectively.  
 NC15 might induce late apoptosis, but not early apoptosis, in JKT cells. 
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Results:  
 
NC15 did not induce 
apoptosis 

 
 There were no difference in 

bad, bax, BID, bcl-2, Caspase-
3, Caspase-8, Cytochrome C, 
Fas, Fas Ligand, and HSP70 
between the untreated and 
treated cells.  

 NC15 did not induce 
apoptosis in JKT cells. 
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Results:  
 
NC15 affects JKT cells via 
metabolism & biosynthesis  
 
 Next-generation sequencing  

(NGS) of NC15-treated JKT 
cells (Illumina) showed that 
the tumor suppressor genes 
(TSG) CYBA (NADPH), CDKN1B 
(P27) and ATF4 (CREB3) were 
up-regulated. 

 The genes for serine 
metabolism and aminoacyl-
tRNA biosynthesis were also 
up-regulated. 
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Results:  
 
NC15 affects JKT cells via 
metabolism & biosynthesis  
 
 The genes for steroid 

biosynthesis, metabolic 
pathways, and fatty acid 
metabolism were down-
regulated. 
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Conclusions: 
 

 The NC15 can reduce the cell viability and increase the 
percentage of cells in the sub-G1 phase.  

 The NC15 might inhibit progression of JKT cells through the 
up-regulation of TSG and the down-regulation of steroid 
biosynthesis, metabolic pathways, and fatty acid metabolism, 
instead of through apoptosis. 
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