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Supplementary methods 

Chemicals 

Synthetic scheme of 2-bromo-N-(2-(4-methoxyphenyl)-2H-benzo[d][1,2,3]triazol-5-

yl)acetamide (N78) 

 

Reagents and conditions: (Ⅰ) NaNO2, HCl, MeOH, 0 ℃; (Ⅱ) 3, NaOH, MeOH/H2O, 0 ℃ to r.t; 

(Ⅲ) CuSO4, NH4OH, EtOH, H2O, 100 ℃; (Ⅳ) 6, HOBT, EDC·HCl, DMF. 

(Ⅰ) Compound 1 (3.0 g, 24 mmol, 1 eq) was dissolved in MeOH (15 mL), and the 

reaction mixture was stirred at 0 ℃ for 10 min, added the HCl (6 mL, 12 mol/L) slowly, 

then added the NaNO2(3.4 g, 49 mmol, 2 eq). The mixture was stirred at 0 ℃ for 15 

min to afford Intermediate 2;  

(Ⅱ) Compound 3 (3.2 g, 18 mmol, 1 eq) was dissolved in MeOH (10 mL)/H2O (5 

mL). NaOH (2.7 g, 67 mmol, 4 eq) was added into the solution, then the mixture was 

added into the Intermediate 2. After 30 min, the crude product was filtered with water 

to afford Intermediate 4. 

(Ⅲ) The mixture of Intermediate 4, CuSO4 (36 g, 14 mmol, 6 eq), NH4OH (18 g, 

51 mmol, 3 eq) and EtOH (20 mL)/ H2O (20 mL) was heated at 100 ℃ for 10 h. The 

product was filtered and the crude residue was purified by column chromatography to 

give Intermediate 5.  

(Ⅳ) The solution of Intermediate 5 (1.8 g, 7.5 mmol, 1 eq), compound 6 (1.2 g, 

8.2 mmol, 1.1 eq) and EDC·HCl (4.4 g, 9.7 mmol, 1.3 eq) in DMF (10 mL) was stirred, 

then added the HOBT into the mixture. The product was filtered with water, then the 

crude residue was purified by column chromatography to afford desired compound N78 

(2-bromo-N-(2-(4-methoxyphenyl)-2H-benzo[d][1,2,3]triazol-5-yl)acetamide).  



1H NMR (500 MHz, DMSO-d6) δ 10.61 (s, 1H), 8.43 (d, J = 1.8 Hz, 1H), 8.24 – 

8.19 (m, 2H), 7.99 (d, J = 9.1 Hz, 1H), 7.52 – 7.46 (m, 1H), 7.22 – 7.16 (m, 2H), 4.34 

(s, 2H), 3.86 (s, 3H). 13C NMR (125 MHz, DMSO) δ 165.28, 159.78, 144.55, 141.51, 

137.33, 133.02, 122.20, 121.47 (2C), 118.60, 114.83 (2C), 104.72, 55.57, 30.33. HRMS 

(ESI): calculated for C15H13BrN4NaO2 [M + Na] +: 383.0110, found 383.0114. 

Luciferase reporter assay. 

 Full length MYCN or CREB was cloned in frame to the GAL4 DNA binding domain 

and pGAL4-tk-Luc was used as reporter constructs. The HEK293T cells were seeded 

into 24-well plates for overnight, and the GAL4-MYCN or GAL4-CREB fusion 

plasmids, luciferase reporter plasmids (GAL4-tk-Luc) and Renilla luciferase vector 

(phRL-TK, Promega) were transiently transfected into HEK293T cells using 

Lipofectamine 2000 reagent (Invitrogen). After transfection for 24 h, the transfected 

cells were treated with indicated compounds for 16-20 h. Renilla and firefly activities 

were determined by luminometry using the Dual-Luciferase Reporter Assay System 

(Promega) and the ratio calculated. Results were expressed as the ratio of firefly to 

Renilla luciferase activity. 

Hematoxylin and Eosin stain.  

Tissue samples were dewaxed and then washed with alcohol gradient, followed by 

hematoxylin and eosin stain. Then, the samples were dehydrated and mounted with 

resinous mounting medium. Images were acquired by Leica photomicroscope. And the 

images were quantified using the Aperio ImageScope. 

 
 
 
 
 



Supplementary Figures 

 
Figure S1. MYCN, c-Myc and CREB luciferase assay validations. (A) Plasmids were 

transiently transfected into HEK 293T with the indicated groups and luciferase was 

measured as materials and methods described. (B-C) The inhibitory effects of 

MYCi975 and JQ-1 on the luciferase activities of GAL4-MYCN, GAL4-c-Myc, and 

GAL4-CREB luciferase reporter gene assays were assessed. The GAL4-MYCN, GAL4-

c-Myc or GAL4-CREB fusion plasmids, luciferase reporter plasmids and Renilla 

plasmids were transiently transfected into HEK 293T for 24 h, and seeded in 24-well 

plates. MYCi975 (B) and JQ-1(C) were added for another 24 h incubation, and the 
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luciferase activities was measured as materials and methods described. The results were 

presented as the ratio of firefly to Renilla luciferase activity (n = 3). 

 

 

Figure S2. The discovery of N-Myc inhibitors. (A-B) Based on the screening system 

of GAL4-MYCN (A) or GAL4-CREB (B) luciferase, N78 was discovered to 

significantly inhibit MYCN-Luciferase activity with no impact on CREB-Luciferase 

(n=3). 
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Figure S3. N78 inhibited MYCN-dependent neuroblastoma cancer cell viability. 

(A-B) N78 and MYCi975 inhibitory activities against neuroblastoma proliferation. 

Neuroblastoma cell lines with 1000-2000 per well were plated in 96-well plates and 

treated with indicated concentrations of N78 and MYCi975 for 72 h. Cell viability was 

assessed using the MTS assay and the IC50 values were presented (n = 3). (C-D) N78 

and MYCi975 inhibited neuroblastoma cancer cells colony formation. Neuroblastoma 

cancer cells were seeded in 12-well plates, and treated with different doses of N78 and 

MYCi975 for 1 week and representative images were shown. (E-F) Statistical analysis 

of N78 and MYCi975 inhibiting the colony formation of neuroblastoma cancer cells. 

Colonies numbers were counted as described in methods (n = 3). 
 



 

Figure S4. N78 selectively inhibited exogenous N-Myc expression. (A-B) The effects 

of N78 on inhibiting the expression of exogenous N-Myc and c-Myc were detected by 

western blot. HEK293T-OEN-Myc and HEK293T-OEc-Myc cells were seeded in 6-well 

plates, different concentrations of N78 were added for 12 h incubation. The inhibition 

on N-Myc (A) and c-Myc (B) protein expression was detected by western blot. (C-D) 

The effect of MYCi975 on inhibiting the expression of exogenous N-Myc and c-Myc 

was detected by western blot. HEK293T-OEN-Myc and HEK293T-OEc-Myc cells were 

seeded in 6-well plates, different concentrations of MYCi975 were added for 24 h 

incubation. The inhibition on N-Myc (C) and c-Myc (D) protein expression was 

detected by western blot. 

 

 

 



 

Figure S5. The effects of N78 and MYCi975 on inhibiting triple-negative breast 
cancer cell viability. (A-B) N78 inhibited triple-negative breast cancer cells growth. 
TNBC cell lines were plated in 96-well plates with 1000 or 2000 per well and treated 
with indicated concentrations of N78 for 72 h. Cell viability was assessed using the 
MTS assay (n = 3).  (C-D) MYCi975 inhibited triple-negative breast cancer cells 
growth. Different TNBC cell lines were plated in 96-well plates at optimal densities 
and treated with indicated concentrations of MYCi975 for 72 h. Cell viability was 
assessed using the MTS assay (n = 3). (E) N78 had no impact on suppressing the 
expression of c-Myc in the triple-negative breast cancer cell line SUM149PT. 
SUM149PT cells were exposed to different concentrations of N78 for 12 h, then, cell 
lysates were collected and analyzed using western blot. (F) MYCi975 significantly 
inhibited the expression of c-Myc in the triple-negative breast cancer cell line 
SUM149PT. SUM149PT cells were exposed to different concentrations of MYCi975 
for 24 h, then, cell lysates were collected and analyzed using western blot. 
 



 
Figure S6. N78 significantly induced apoptosis. (A-B) Knockdown N-Myc induced 

neuroblastoma cell apoptosis in SK-N-BE(2) and IMR-32. (C) Neuroblastoma cancer 

cells were treated with N78 for 48 h, and apoptotic cells were detected by flow 

cytometry (n = 3). (D) SK-N-BE(2) cells were seeded in climbing sheet and incubated 

with N78 for 8 hours, followed by staining with TUNEL dye. The photographs were 

acquired.  



 

Figure S7. N78 decreasing N-Myc protein stability by regulating N-Myc-threonine 

58 phosphorylation. (A-B) The levels of N-Myc protein under the presence and 

absence of NH4Cl or N78, MG132 or N78 were quantified. SK-N-BE(2) and IMR-32 

cells were seeded into 6-well plates and treated with 5 μM MG132 for 3 hours, followed 

by the addition of N78 (4 μM) for an additional 2 hours. Cells were then collected for 

western blot. (C) Phosphorylated N-Myc T58 and S62 in IMR-32 treatment with N78 

at the indicated time points were detected by western blot and the variation curves of 

pT58 / total N-Myc and pS62 / total N-Myc were plotted. (D) Phosphorylated c-Myc 

T58 and S62 in SH-SY5Y treatment with N78 at the indicated time points were detected 

by western blot and the variation curves of pT58 / total c-Myc and pS62 / total c-Myc 

were plotted. 

 
 



 

Figure S8. N78 was well-tolerated and caused regression of neuroblastoma tumors 

in vivo. (A) Body weight of different treatment groups of mice was measured every 3 

days (n = 8). (B) The mice were sacrificed after treatment for 18 days and the organs 

were excised and photographed. Scale bar, 0.25 cm. (C) H&E staining of heart, liver, 

spleen, lung, kidney tissues of vehicle control and N78 treatment groups. Scale bar, 50 

μm. (MYCi975 means MYCi975, 50 mg/kg per day; N78-10 means N78, 10 mg/kg per 

day; N78-20 means N78, 20 mg/kg per day). 

 
 

 
 



 

Supplementary Tables 
 
Table S1. List of antibodies used and their technical information 
 

Primary Antibodies  

Name  Proteintech Catalog#  

MYCN CST 10159-2-AP 

c-Myc Abcam 9145 

pT58 Abways CY6356 

pS62 Abways CY5537 

cleaved PARP CST 9548 

Bcl-xL CST 2764 

GAPDH  Abcam ab181602 

Ki67 Abcam ab16667 

Secondary antibodies 

Name  Source Catalog#  

Goat Anti-Rabbit 
IRDye 800CW 

LI-COR 926-32211 

Goat Anti-Mouse 
IRDye 800CW 

LI-COR 926-32210 

 

 
 
 
 
 
 
 
 



 
Table S2. The sequence of Real-time PCR primers 
 

Gene Forward primer Reverse primer 

β-actin GTACGCCAACACAGTGCTG CGTCATACTCCTGCTTGCTG 

MDM2 GAATCATCGGACTCAGGTACATC TCTGTCTCACTAATTGCTCTCCT 

ODC1 TTTACTGCCAAGGACATTCTGG GGAGAGCTTTTAACCACCTCAG 

 

Table S3. The sequence of shRNAs for silencing MYCN 
 

Gene Sequence (5’ – 3’) 

shMYCN-1# CAGCAGCAGTTGCTAAAGAAA 

shMYCN-2# CTGAGCGATTCAGATGATGAA 

shNC CAACAAGATGAAGAGCACC 

 

 

 

 


