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Figure S1:  HN1 protein levels in different phases of cell cycle in LNCaP, 

LNCaP-104R2, and PC3 cell lines. Cells were synchronized in different phases of 

the cell cycle by serum starvation, Thymidine block, Thymidine block, and release for 

2 hours in fresh media, Nocodazole block, and mitotic shake-off approaches. Protein 

lysates collected from the aforementioned treatments were analyzed by western 

blotting by staining with anti-HN1 and anti-β-actin antibodies. HN1 levels were 

enriched in the early S phase as observed in the Thymidine block sample and the 

Thymidine block and release sample as compared to other phases. In mitosis, the 

distinct band of HN1 labeled as phospho-HN1 was also observed.  
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Figure S2: Phospho-HN1 disappears upon RO-3306 (CDKi) treatment. Mitotic 

populations of PC3 cells were further treated with lower concentrations of RO-3306 

(CDKi) (0, 2, and 5 µM) and protein lysates were subjected to western blotting 

whereupon HN1 levels were measured.  
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Figure S3: HN1 overexpression using plasmid DNA before and after G2 phases 

using Nocodazole synchronization. (A) After 16 h of Nocodazole treatment, cells 

were released from the Nocodazole block and were analyzed using flow cytometry 0, 

15, and 30 min and at 1, 4, and 8 h later. When HN1 was ectopically expressed before 

the Nocodazole block, a considerable number of cells accumulated in the S phase. (B) 

Nocodazole-treated PC3 cells were released from Nocodazole block 0, 1, 2, or 4 h 

after a 24-h transfection with the control or pcDNA4-HM-HN1 construct and were 

analyzed using flow cytometry. The cell cycle phases were identified using propidium 

iodide (PI) staining. The HN1 overexpression after G2 (and within Nocodazole 

block), led to the appearance of G1 faster in HN1 overexpressed cells as compared to 

vector-transfected cells. 

  

C hannels  (PE-A)
0 30 60 90 120

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

6
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_V.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 67.19 % at 53.56
   Dip G2: 21.88 % at 97.76
   Dip S: 10.93 %   G2/G1: 1.83
   %CV: 7.28

Total S-Phase: 10.93 %
Total B.A.D.: 0.17 %  

Debris: 1.30 %
Aggregates: 0.00 %
Modeled events: 8708
All cycle events: 8595
Cycle events per channel: 190
RCS: 4.808

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
6
0

1
2
0

1
8
0

2
4
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_V naca.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 35.18 % at 56.90
   Dip G2: 50.14 % at 103.29
   Dip S: 14.68 %   G2/G1: 1.82
   %CV: 7.29

Total S-Phase: 14.68 %
Total B.A.D.: 1.21 %  

Debris: 2.54 %
Aggregates: 0.00 %
Modeled events: 8008
All cycle events: 7805
Cycle events per channel: 165
RCS: 2.762

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_V 30 M.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 36.05 % at 51.55
   Dip G2: 51.64 % at 94.20
   Dip S: 12.31 %   G2/G1: 1.83
   %CV: 6.41

Total S-Phase: 12.31 %
Total B.A.D.: 0.90 %  

Debris: 2.04 %
Aggregates: 0.00 %
Modeled events: 8546
All cycle events: 8372
Cycle events per channel: 192
RCS: 4.768

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

6
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_V 8 h.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 51.36 % at 50.26
   Dip G2: 39.41 % at 92.80
   Dip S: 9.23 %   G2/G1: 1.85
   %CV: 6.64

Total S-Phase: 9.23 %
Total B.A.D.: 1.97 %  

Debris: 2.83 %
Aggregates: 0.21 %
Modeled events: 8746
All cycle events: 8479
Cycle events per channel: 195
RCS: 4.178

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_V 4 h.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 46.96 % at 50.66
   Dip G2: 40.83 % at 93.79
   Dip S: 12.21 %   G2/G1: 1.85
   %CV: 6.68

Total S-Phase: 12.21 %
Total B.A.D.: 0.98 %  

Debris: 1.55 %
Aggregates: 0.15 %
Modeled events: 8704
All cycle events: 8556
Cycle events per channel: 194
RCS: 4.483

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
9
0

1
8
0

2
7
0

3
6
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_V 2h.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 41.80 % at 52.24
   Dip G2: 46.61 % at 95.61
   Dip S: 11.59 %   G2/G1: 1.83
   %CV: 5.97

Total S-Phase: 11.59 %
Total B.A.D.: 6.40 %  

Debris: 7.09 %
Aggregates: 0.01 %
Modeled events: 8495
All cycle events: 7892
Cycle events per channel: 178
RCS: 3.865

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_V 1 h.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 40.47 % at 53.48
   Dip G2: 45.58 % at 97.13
   Dip S: 13.95 %   G2/G1: 1.82
   %CV: 6.30

Total S-Phase: 13.95 %
Total B.A.D.: 0.93 %  

Debris: 2.01 %
Aggregates: 0.00 %
Modeled events: 8493
All cycle events: 8322
Cycle events per channel: 186
RCS: 4.547

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_V 15 M.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 36.57 % at 52.68
   Dip G2: 50.04 % at 96.24
   Dip S: 13.39 %   G2/G1: 1.83
   %CV: 6.12

Total S-Phase: 13.39 %
Total B.A.D.: 1.52 %  

Debris: 2.73 %
Aggregates: 0.00 %
Modeled events: 8504
All cycle events: 8272
Cycle events per channel: 186
RCS: 5.157

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_HN 1 4 h.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 44.59 % at 48.79
   Dip G2: 15.01 % at 91.10
   Dip S: 40.40 %   G2/G1: 1.87
   %CV: 6.46

Total S-Phase: 40.40 %
Total B.A.D.: 2.53 %  

Debris: 4.67 %
Aggregates: 0.35 %
Modeled events: 8842
All cycle events: 8398
Cycle events per channel: 194
RCS: 4.518

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_HN11 2 h.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 42.32 % at 49.26
   Dip G2: 16.64 % at 92.17
   Dip S: 41.04 %   G2/G1: 1.87
   %CV: 7.10

Total S-Phase: 41.04 %
Total B.A.D.: 0.86 %  

Debris: 2.04 %
Aggregates: 0.20 %
Modeled events: 8952
All cycle events: 8752
Cycle events per channel: 199
RCS: 3.424

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_HN1 8 h.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 42.55 % at 48.68
   Dip G2: 18.72 % at 90.62
   Dip S: 38.72 %   G2/G1: 1.86
   %CV: 6.89

Total S-Phase: 38.72 %
Total B.A.D.: 2.37 %  

Debris: 5.03 %
Aggregates: 0.38 %
Modeled events: 9023
All cycle events: 8535
Cycle events per channel: 199
RCS: 3.642

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_HN1.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 44.26 % at 51.03
   Dip G2: 7.40 % at 97.94
   Dip S: 48.34 %   G2/G1: 1.92
   %CV: 7.43

Total S-Phase: 48.34 %
Total B.A.D.: 6.81 %  

Debris: 14.77 %
Aggregates: 0.26 %
Modeled events: 9093
All cycle events: 7726
Cycle events per channel: 161
RCS: 2.682

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120 150

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_HN1 naca.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 40.89 % at 49.84
   Dip G2: 16.97 % at 93.03
   Dip S: 42.14 %   G2/G1: 1.87
   %CV: 7.19

Total S-Phase: 42.14 %
Total B.A.D.: 6.81 %  

Debris: 13.87 %
Aggregates: 0.24 %
Modeled events: 9162
All cycle events: 7870
Cycle events per channel: 178
RCS: 2.903

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_HN1 30 M.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 40.98 % at 49.42
   Dip G2: 15.59 % at 92.03
   Dip S: 43.44 %   G2/G1: 1.86
   %CV: 6.82

Total S-Phase: 43.44 %
Total B.A.D.: 0.23 %  

Debris: 0.99 %
Aggregates: 0.27 %
Modeled events: 8912
All cycle events: 8799
Cycle events per channel: 202
RCS: 3.804

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 20 40 60 80 100 120

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_HN1 15 M.fcs
Date analyzed: 21-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 43.20 % at 49.05
   Dip G2: 14.67 % at 91.24
   Dip S: 42.13 %   G2/G1: 1.86
   %CV: 7.31

Total S-Phase: 42.13 %
Total B.A.D.: 1.98 %  

Debris: 1.89 %
Aggregates: 3.66 %
Modeled events: 9253
All cycle events: 8739
Cycle events per channel: 202
RCS: 3.905

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -A
0 3 0 6 0 9 0 1 2 0

P
E
-H

0
3

0
6

0
9

0
1

2
0

R1

C hannels  (PE-A)
0 30 60 90 120

N
u

m
b

e
r

0
1
0
0

2
0
0

3
0
0

4
0
0

5
0
0

M o d F i tL T  V3 .0 (W i n 3 2 )

File analyzed: Lokman_HN 1 1h.fcs
Date analyzed: 8-Jun-2011
Model: 1DA0n_DSF
Analysis type: Manual analysis

Diploid: 100.00 %
   Dip G1: 43.96 % at 48.51
   Dip G2: 14.88 % at 90.35
   Dip S: 41.16 %   G2/G1: 1.86
   %CV: 7.27

Total S-Phase: 41.16 %
Total B.A.D.: 0.67 %  

Debris: 1.56 %
Aggregates: 0.22 %
Modeled events: 8946
All cycle events: 8787
Cycle events per channel: 205
RCS: 4.202

Debris
Aggregates
Dip G1
Dip G2
Dip S

P E -W
0 3 0 6 0 9 0 1 2 0

P
E
-A

0
3

0
6

0
9

0
1

2
0

R1

Async       C             ¼             ½              1             2           4           8  h        

H
M

-H
N

1 
V

ec
to

r 

A 

B 
 Async                 C                      1                       2                    4   h      

H
M

-H
N

1 
V

ec
to

r 



 

Figure S4: Cyclohexamide (CHX) chase assay for HN1 in different Prostate 

cancer cell lines. HN1 stays in a stabilized form for longer in LNCaP, 104R2, and 

DU-145 cells as compared to PC3 cells. β-actin was stained as a control for western 

blot. 4 X 105 cells from each cell line were seeded on 6 cm2 cell culture dishes and 

grown for 2 days. 100 μg/ml cycloheximide (CHX) dissolved in ethanol was used to 

inhibit the transcriptional machinery of the cells, and to determine the impact on 

native HN1 protein levels. Cells were treated for up to 8 hours with cycloheximide 

and harvested by cell scraping as described previously. After isolating proteins, total 

protein lysate (μg) was loaded on a 12 % SDS-Gel for the separation of proteins. 

After electrophoresis, the proteins were transferred to a PVDF membrane for 

subsequent immunoblotting. The anti-HN1 antibody and anti-β-actin antibodies were 

used. HN1 levels remained high in LNCaP cells even after 8 hours of cycloheximide 

treatment. In LNCaP-104R2 cells, HN1 levels initiate to go down after 4 hours and 

remained low at 8 hours of CHX exposure. In DU-145 cells, HN1 protein levels 

varied among different hours, however eventually went down in 8 hours of CHX 

treatment. Interestingly, HN1 native protein levels significantly reduce from 1 to 2 

hours and almost completely disappear at 8 hour time period of CHX exposure. This 

data indicates that HN1 is a relatively short-lived protein in PC3 cells as compared to 

other Prostate cancer cell lines. 



 

Figure S5: The flow cytometry analysis of PC3-pCW57-HM-HN1 cells. The cells 

were treated with doxycycline for 2 days and collected using trypsinization and fixed 

with ethanol. Anti-BrdU and PI staining were performed and cells were gated in 

Flowjo v10 for analyzing BrdU+ cells. This is the representative figure of the 

analysis.   



 

Figure S6: HN1 relative protein levels in different cell lines: 50 μg of protein 

lysate from different cell lines were subjected to western blotting using anti-HN1 and 

anti-β-actin antibodies. HN1 was observed as highly expressed in Prostate cancer cell 

lines PC3, DU-145, and LNCaP as compared to normal Prostate epithelial cells 

RWPE-1. Moreover, HN1 levels in aggressive Breast Cancer cell line MDA-MB-231 

were considerably higher as compared to normal epithelial Breast cells MCF10A. 

Other cell lines checked include SHSY-5Y and HL-60. 


