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Supplemental Data 

 

Derlin-1 is over-expressed on the tumor cell surface and enables 

antibody-mediated tumor targeting therapy 

 

Materials and Methods 

Derlin-1 RNAi and Transfection 

To decrease the endogenous Derlin-1 expression, LS174T cells were transfected with 

Derlin-1 shRNA or control plasmid. For Derlin-1 knock-down, Sh1# 

(5’-CAGAGACATGATTGTATCA-3’), Sh2# (5’-CACGATTTAAGGCCTGCTA -3’) 

and a control sequence (5’-AGGCTTAGGAATCATACTA-3’) were sub-cloned into 

pSilencer3.1-H1-neo for transfection. Then cells were selected by 400ug/ml G418 

(Invitrogen) for 4 weeks, single clones (C3, Sh1# and C11, Sh2#) were selected and 

the expression level of Derlin-1 was determined by western blot. The selected clones 

were then transiently tansfected with Derin-1 which was sub-cloned into pCDNA 4.0 

vector with a c-myc tag in the c-terminus. The ectopic expression and total expression 

of Derlin-1 was detected by 9E10 anti-c-myc tag and anti-p383 antibody, respectively. 

Then these impermeable cells were subjected to double immunofluorescence analysis 

with anti-p383 antibody (Cy3) or 9E10 anti-c-myc tag (FITC). For double 

immunofluorescence analysis in permeabilized cells, clones of C3 and C11 were 

transiently tansfected with Derin-1 which was sub-cloned into pEGFPN1 with the 

fusion of GFP protein in the C-terminus of Derlin-1. These permeabilized cells were 
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subjected to double immunofluorescence analysis with anti-p383 antibody (Cy3) or 

GFP. 

Permeabilized Cell Immunofluorescent Analysis. 

For permeabilized cell immunofluorescent analysis, cells were first fixed with 4% 

parformaldehyde (described above) and then treated with 0.1% Triton X-100 in PBS 

for 15 min. The cells were washed with PBS and incubated with anti-derlin-1 

polyclonal antibody (diluted to 20µg/ml in IMEM with 10% FBS) and anti-α-tublin 

antibody (diluted to 5µg/ml in IMEM with 10% FBS,Sigma)for 1 hr at room 

temperature. Anti-derlin-1 polyclonal antibody was detected with Cy3 goat anti-rabbit 

IgG (diluted 1:400 in PBS with 1% FBS and 3% goat serum, Jackson). Anti-α-tublin 

antibody was detected with FITC IgG goat anti-mouse IgG (diluted 1:400 in PBS with 

1% FBS and 3% goat serum, Jackson). Slides were mounted with Vectashield 

fluorescence mounting medium containing DAPI and subjected to immunofluorescent 

analysis. 

Flow Cytometry Analysis 

Dissociated cells were scraped from dishes, washed twice with PBS, resuspended in 

ice-cold IMEM culture. After blocking with 10% normal goat serum, cells were 

incubated with 10 µg/ml primary antibodies for 1 h on ice (10�g/ml, anti-p383 or 

rabbit anti-α-tublin (Abcam, Cambridge, UK), in IMEM with 10% FBS). The cells 

were then washed with IMEM 3 times and incubated for 30 min with Cy3-goat 

anti-rabbit IgG (diluted 1:400 in PBS with 1% FBS and 3% goat serum). After 

washed 3 times with IMEM, cells were subjected to flow cytometry analysis. For 
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cytoplastic protein detection, cells were first permeabilized by fixing with 4% 

parformaldehyde and then treating with 0.1% Triton X-100 in PBS for 5 min. After 

the cells were washed with PBS again, these cells were treated with the same 

procedure as no-permeabilized cells for flow cytometry analysis. 

UPR Activation and Western Blotting 

To induce ER stress, cells were treated with 2 μg/mL Tunicamycin (TM) (Sigma) for 

24 hours or serum starvation for 48 hours. Western blotting was performd with the 

primary antibody of anti-beta actin (Sigma), anti-GRP78 (Santa Cruz, CA) and 

anti-p383. 
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Figures 

 

 

 

Figure S1. Immunofluorescence detection of α-tubulin and Derliin-1 in permeabilized 

and impermeable colon tumor cells. α-tubulin is exhibited by FITC of green 

fluorescence. Derlin-1 is exhibited by Cy3 of red fluorescence. The yellow 

fluorescence is resulted by overlap of green and red fluorescence. 
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Figure S2. Flow cytometry analysis of α-tubulin and Derliin-1 in tumor cells. All the 

cells subjected to the analysis were not undergone permeabilizing treatment, except 

Suit II cells.  
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Figure S3. Derlin-1 was recognized by anti-p383 antibody. A) Western blotting 

demonstrated that Derlin-1 was down-regulated after shRNA stable trasnfection in 

clone C3 and C11. B) Expression of c-myc tagged Derlin-1 in clone C3 and C11 after 

transient tansfection. The c-myc tag was detected by 9E10 anti c-myc tag and the total 

Derlin-1 was detected by anti-p383 antibody. C) Derlin-1 recognized by anti-p383 

antibody was co-localized with myc-tagged Derlin-1 on the cell surface of clone C3 

and C11. D) Derlin-1 recognized by anti-p383 antibody was co-localized with 

GFP-Derlin-1 in the cells of clone C3 and C11. Photos in (C) and (D) were taken by 

confocal double immunofluorescence analysis.  
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Figure S4. Western blot analysis of Derlin-1 expression in different cell fractions with 

anti-Derlin-1 antibody from Sigma. A 40 kDa form of Derlin-1 is expressed in the BL 

membrane faction. 
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Figure S5. Derlin-1 was upregulated by UPR activation. Western blot analysis of 

derlin-1 or GRP78 expression in SW480 or LS180 cells that were exposed to 2 μg/mL 

tunicamycin (TM) or serum starvation (ST). 
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Figure S6. Immunohistochemistry assay of human normal tissues. Cytoplasmic 

expression of Delin-1 is weakly observed in these tissues, while membrane expression 

of Derlin-1 is seldom observed in normal cells. The plot shows the statistical results 

for the cytoplasmic immunohistochemical staining scores of each kind of normal 

tissues. Stomach, n = 9; Small intestine, n = 5; Rectum, n = 5; Kidney, n = 5; Testis, 

n= 5; Prostate, n = 5; Ovary, n =5; Cervix, n = 5; Brain, n = 5; Lymph node, n = 4; 

Spleen, n = 5; Thymus, n = 5; Bone marrow, n =5.
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Figure S7. Immunofluorescence analysis of Derlin-1 and CEA expression on colon 

cancer cells. A) Immunofluorescence analysis is performed with colon tumor cells. 

The malignant cells were isolated from fresh human colon cancerous tissue and 

subjected to immunofluorescence analysis without permeabilization. B) Serial frozen 

sections of colon carcinoma were analyzed by anti-CEA or anti-Derlin-1 

immunofluorescence.  The red signal of Derlin-1 is partially overlaid with the green 

signal of CEA. 
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Figure S8. Immunohistochemistry assay of mouse organs. The anti-p383 antibody 

can also recognize mouse Derlin-1. And Delin-1 is widely expressed in mouse organs.  
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Figure S9. HE staining of mouse organs. These organs were derived from mice 

treated by high dose of anti-p383 antibody.  
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Figure S10. Mouse weight of each group. No significant difference is observed 

between each group.  


