
Supplementary Figure 1.  MLN4924 dose titration in HCT-116 cells shows increased 
Annexin V staining at 24 hours   
HCT-116 cells were treated with increasing concentrations of MLN4924 (0.004-3μM) for 
24 hours.  Live cells were collected and stained with CyTM5 Annexin V, propidium iodide 
(PI) as per protocol (BD Pharmingen) and analyzed by flow cytometry using BD 
FACSCantoII and BD FACSDiva software (BD Biosciences).  (A) Graphical 
representation of percent positive Annexin V cells for duplicate experiments 
demonstrating increased cell death following MLN4924 treatment.  (B) Representative 
histograms of experiment 1 representing cells staining positive for Annexin V and 
Annexin V/PI. 
   
Supplementary Figure 2.  NAE inhibition increases BrdU incorporation in 
asynchronous HCT-116 cells 
HCT-116 cells were treated with DMSO or 1 μM MLN4924 for 4, 8, 16 and 24 hours. 
Thirty minutes prior to harvesting, cells were incubated with 10 μM BrdU and analyzed 
by flow cytometry for the percentage of cells staining positive for BrdU.  R2=G1 
(diploid), R3=G2/M (tetraploid) and R4=S.  
 
Supplementary Figure 3.  NAE inhibition does not prevent progression out of 
mitosis or through G1 in synchronized HCT-116 cells 
HCT-116 cells treated with 0.1 μg/ml nocodazole (Calbiochem) for 11 hours were 
washed 8 times with fresh media and finally released into either DMSO or 1 μM 
MLN4924 and analyzed for cell cycle distribution by flow cytometry. 
 
Supplementary Figure 4.  Global affects of NAE inhibition on immunoflourescent 
stained HCT-116 cells 
HCT116 cells were plated on a 96-well plate (Becton Dickinson) at a density of 7000 
cells/well and treated with either DMSO or 1 μM MLN4924 for 16 or 24 hours.  
Following treatment cells were washed with PBS (GIBCO) and fixed with 4% 
paraformaldehyde solution (Electron Microscopy Sciences) at room temperature for 15 
minutes.  Fixed cells were permeabilized with 0.5% Triton X-100 (Sigma) for 15 minutes, 
washed and blocked for 1 hour with Blocking Buffer (Roche).  Fixed cells were 
incubated with CDT1, pCHK1 (S317), pH2AX (S139), pH3 (S10) and cleaved caspase-3 
primary antibodies overnight at 40C.  Cells were then incubated with secondary 
antibodies Alexa fluor 488 goat anti-mouse IgG (H+L) (Invitrogen Molecular Probes) 
and Alexa fluor 594 goat anti-rabbit IgG (H+L) (Invitrogen Molecular Probes) for 1 hour 
at room temperature. Cells were washed with PBS and incubated with Hoechst 33342 
(Invitrogen Molecualr Probes) for 5 minutes. Images were acquired on Discovery1 
(Molecular Technologies) and analyzed using MetaMorph software (Molecular Devices). 
 
Supplementary Figure 5.  Cell cycle distribution of HCT-116 cells treated with 
siCDT1  
HCT-116 cells were transfected with CDT1 or GL2 siRNAs for 48 hours. 1 μM of 
MLN4924 was added for the final 16 hours prior to harvest.  Cells were collected, fixed 
and analyzed by flow cytometry for cell cycle distribution.  >4N represents percentage of 
cells having greater than tetraploid DNA content. 



 
Supplementary Figure 6.  siCDT1 knockdown in combination with siCUL1 and 
siCUL4 suppresses >4N DNA content in HCT-116 cells   
HCT-116 cells were transfected with GL2, Cullin 1, Cullin 4 and CDT1 siRNAs 
respectively for 48 hours. 1 μM of MLN4924 was added for the final 16 hours prior to 
harvest with siGL2 as control.  (A)  Cells were collected, fixed and analyzed by flow 
cytometry using BD FACSCantoII and BD FACSDiva software (BD Biosciences).  
Gated population represents cells having greater than tetraploid (>4N) DNA content.  (B) 
Samples were analyzed by Western blot for Cullin 1, Cullin 4, CDT1 and tubulin. 
 
Supplementary Figure 7.  NAE inhibition leads to S-phase defects and DNA re-
replication in various tumor cell lines                     
DLD-1, SW480, NCI-H520 and WSU-DLCL2 cell lines were maintained in RPMI 1640 
(Invitrogen) media supplemented with 10% FBS (HyClone Laboratories).  Cell lines 
were treated with increasing concentrations of MLN4924 for 24 hours.  (A) 
Representative samples were analyzed for cell cycle distribution by flow cytometry.  (B) 
Samples were analyzed by Western blot for NEDD8-cullin, CDT1, pCHK1 (S317), 
pH2AX (S139), pH3 (S10) and tubulin.  
 


