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Supplementary Materials and Methods 

Subcellular fractionation 

The subcellular fractions for localization of ZNF312b were acquired by differential 

centrifugation. Briefly, the SNU638 cells (1 x 107 cells) were harvested, rinsed twice with 

ice-cold PBS, and resuspended in 1ml of a detergent nuclei buffer (DNB; 10mM HEPES 

(pH7.5), 2mM MgCl2, 10mM KCl, 0.5mM EDTA, 0.5mM EGTA, protease inhibitor cocktail 

I, II (Sigma), and 0.2 % NP-40). After rupturing the cells using a 22-gauge needle, the post-

nuclear supernatants were obtained from the homogenate by centrifugation at 500 x g for 

10min. The pellets were lysed and centrifuged at 500 x g for 10 min. 

 

Treatment of 5-Aza-2'-deoxycytidine and trichostatin A  

SNU-638 and SNU-668 cell lines were seeded at a density of 2x 105 cells per 35mm dish 

and cultured for 1 day before drug treatment. The cells were treated with 1μM or 3μM 5-aza-

2'-deoxycytidine (5-aza-dC; Sigma) once daily for 2 days and then harvested. Another culture 

of cells were treated with 100ng/ml trichostatin A (TSA; Sigma) or 1mM sodium butyrate 

(NaB; Sigma) for 1 day and then harvested. Total RNA was prepared, and the effect on 

ZNF312b expression was assessed using real-time RT-PCR.  

 

Migration assay 

The migration assay was performed in a 24-well Transwell culture chamber (Costar; 8-

μm pore size). The bottom side of the filter was coated with gelatin B (1 μg/μl) and air dried 

for 1 hr. The filters were placed in the chamber wells filled with RPMI1640 containing 10 % 

fetal bovine serum. Serum-starved cells (5 x 104) were added on top of each filter and the 

chamber was incubated at 37 °C/5% CO2 for 24 h. After incubation, the non-migrated cells 
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were removed from the top of the filters. The cells that migrated onto the bottom of the filter 

were stained with 4μM calcein acetoxymethyl ester (Invitrogen) in serum-free RPMI1640 

and visualized by fluorescent microscopy using a x 10 objective. The stained cells were 

photographed and counted. 
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Supplementary Figure Legends 
 
Figure S1. ZNF312b is over-expressed in human gastric cancer cells. (A) Transcriptional 

levels of ZNF312b were analyzed in 8 human gastric cancer cell lines by real-time PCR. 

Hs.677 is a normal gastric cell line. The transcriptional level was calculated as a ratio of 

cancer cells/Hs.677 cells, in Materials and Methods. Data represent the means ±SD of three 

independent experiments. (B) Transcriptional levels of ZNF312b were analyzed in cancer 

tissues and in adjacent non-cancerous tissues from human liver (stage I-IV), colon (stage II), 

or lung (stage III). The transcriptional level was calculated as the ratio of cancer tissue/non-

cancer tissue, after normalization against B2M for each sample, in Materials and Methods. 

The quantification of gastric cancer was the value used in figure 1A. ZNF312b expression 

was significantly induced in only gastric cancers (p < 0.001). Box plots are graph data as a 

box representing statistical values. The boundary of the box closest to zero indicates the 25th 

percentile, a line within the box marks the median, and the boundary of the box farthest from 

zero indicates the 75th percentile. Whiskers (error bars) above and below the box indicate the 

90th and 10th percentiles. 

 

Figure S2. ZNF312b regulates cell proliferation in gastric cancer cells. (A) RT-PCR 

analysis for ZNF312b was performed using total RNA from SNU-638 cells transiently 

transfected with three siRNAs: siZNF312b-1; 5’-GCACTCTCTGCATCTCAAC-3’, 

siZNF312b-2; 5’-GTGTGTGGAAAGGTCTTTA-3’, and siZNF312b-3; 5’-

GCAGTTCAAGTGCAATATC-3’, respectively. (B) SNU-638 cells were transfected with 3 

siRNA for ZNF312b in (A), respectively. At 72 hours after transfection, cell proliferation was 

measured by CCK-8 assay. (C) SNU-668 cells transfected with shZNF312b or control vector 

of Silencer were selected with G418 (300 μg/ml) for one month. The cell cycle distribution of 
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log-phase stable transfected SNU-668 cells was evaluated at 24h after cell seeding by 

FACScan. ** p < 0.01 vs SNU668-Silent (D) The stable transfected SNU668-Silent and -

shZNF312b cells were plated in triplicate in 96-well plates. At the indicated time intervals, 

the monolayer cells were processed for CCK-8 assay and the absorbance was read at 450nm 

in a microplate reader (Victor III). *** p < 0.001 vs SNU668-Silent. All data in figure S2 

represent the means ±SD of three independent experiments. 

 

Figure S3. ZNF312b is translocated into the nucleus via the C-terminal. SNU638 cells 

were transfected with various deletion fragments of ZNF312b. The transfected cells were 

separated into cytosolic and nuclear fractions and were then subjected to immunoblot analysis 

with anti-HA antibody, as described in supplementary Materials and Methods. Tubulin and 

lamin B were used as the cytosolic and nuclear markers, respectively. A representative blot 

(n=3) is shown. 

 

Figure S4. ZNF312b was regulated by an epigenetic mechanism in gastric cancer cells. 

(A) RT-PCR and (B) real-time RT-PCR analysis for ZNF312b was performed using total 

RNA from SNU-638 and SNU-668 cells treated with TSA, NaB, or 5-aza-dC, respectively, 

as described in supplementary Material and Methods. Data represent the means ±SD of 

three independent experiments. * P < 0.05, ** p < 0.01, *** P < 0.001  

 

Figure S5. ZNF312b promotes migration of gastric cancer cells. SNU668-Neo or 

SNU668-ZNF312b cells were transfected with siZNF312b-1 or si-Cont and allowed to 

migrate through a transwell for 24 hours. Cells were stained with calcein-acetoxymethyl ester 

and visualized by microscopy using an x 10 objective. Migration assays were performed in 
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triplicate. Data represent the means ±SD of three independent experiments. *** P < 0.001  


