
 1

Supplemental Data 

1. Supplemental Materials (pg. 1) 

2. Supplemental Figures (pg. 4) 

3. Supplemental Movie Legend (pg. 6) 

 

Supplemental Materials 

Cell Lines 

Human prostate epithelial cell lines (RWPE1, RWPE2, LNCaP, and DU145) were 

authenticated based on viability, recovery, growth, morphology, and isoenzymology by 

the supplier (American Tissue Collection Center, ATCC, Manassas, VA). RWPE1 and 

RWPE2 cells were grown in keratinocyte-serum free medium (K-SFM) containing 5 

ng/ml human recombinant epithelial growth factor (hEGF), 0.05 mg/ml bovine pituitary 

extract (Invitrogen), 100 U/ml penicillin G, and 100 µg/ml streptomycin. LNCaP and 

DU145 cells were cultured in RPMI 1640 medium or minimum essential medium (Eagle) 

(Media Tech Inc. Manassas, VA) respectively, with 10% fetal bovine serum (Atlanta 

Biologicals, Atlanta), 1 ml-glutamine, under standard conditions (37 °C, 5% CO2, 100% 

humidity) with weekly passaging. 

Fluorescence microscopy  

The abundance of zinc in cultured cell lines was analyzed using fluorescence microscopy. 

Cells (2.5x105/well) were plated in 12-well tissue culture plates with sterile cover slips.  

After 24 h, the medium was replaced with fresh medium and cells were treated with 50 

μM ZnCl2 for 18 h at 37 °C.  The following day, the cells were washed once with 1X 

Hank’s balanced salt solution (HBSS).  Fresh medium (1 ml) containing ZPP1 (10 μM) 
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was added to the culture.  After a 2-h incubation, the medium was removed and the cells 

were washed twice with 1X HBSS.  In some wells, chelator (tris(2-pyridyl)amine, TPA, 

250 μM) was added and the cells incubated further for 1 h at 37 °C.  The washed cells 

were then fixed in 4% formaldehyde for 5 min and washed twice in 1X Dulbecco’s 

Phosphate Buffered Saline (DPBS).  The cells were mounted using Vectashield mounting 

medium with DAPI (Vector Laboratories, Burlingame, CA).  Fluorescence microscopy 

was performed in two channels (FITC for ZPP1 and DAPI for nucleus) using a Nikon 

Eclipse 50i fluorescence microscope equipped with an appropriate filter set (Choma 

Technology Corporation, Rockingham, VT).  Images were acquired using a CCD camera 

(SPOT 7.4 Slider RTKE; Diagnostic Instruments, Sterling Heights, MI) and analyzed 

using SPOT 4.0 advanced version software (Diagnostic Instruments, Sterling Heights, 

MI).  

Alternatively, to determine the cellular distribution of zinc, the cells were analyzed by 

confocal microscopy using an Axiovert 200M inverted microscope (Carl Zeiss, Inc., 

Thornwood, NY) equipped with an LSM Pascal Vario RGB Laser Module (Arg 

458/488/514 nm, HeNe 543 nm, HeNe 633 nm).  For analysis of labeled cells, images 

with a slice thickness of < 0.9 µm were acquired.  

For determination of ZIP1 abundance, cells were cultured in 12-well tissue culture plates 

containing sterile cover slips for 48 hs and then fixed with 2% formaldehyde for 10 min. 

The cells were permeabilized with 0.1% triton-X100 for 5 min at -20°C and stained with 

an anti-ZIP1 antibody (Santa Cruz Biotechnology, Santa Cruz, CA) (1:100 dilution) at 

4°C overnight, followed by an Alexa 488-conjugated donkey anti-goat antibody (1:500 
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dilution). Confocal microscopy and image processing were performed as above. Final 

images were color-coded green for Alexa 488 (ZIP1 receptor). 

Zinc quantification in prostate cells by flow cytometry 

Zinc abundance in RWPE1 and RWPE2 cells was quantified by flow cytometry. 

(2.5x105/well) were plated in 12-well tissue culture plates. After 24 h, cells were treated 

with a 50 μM concentration of ZnCl2 for 18 h at 37°C.  The next day, cells were washed 

once with 1X HBSS.  Fresh medium (1 ml) containing ZPP1 (10 μM) was added to the 

culture. After a 2-h incubation, the medium was removed and the cells were washed 

twice with 1X HBSS.  In some of the wells, chelator (TPA, 250 μM) was added and the 

cells incubated further for 1 h at 37 °C.  The cells were washed twice with 1X HBSS and 

detached using cell dissociation buffer (Gibco-BRL, Carlsbad, CA).  Cells were then 

washed and fixed in 2% formaldehyde. The cells were analyzed by flow cytometry using 

a FACSCalibur (Becton Dickinson, San Diego, CA) equipped with the Cell Quest 

software package from the same company. 
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Supplemental Figures 

 

 

 

 

 

 

 

 

 

Supplemental Figure 1. Confocal microscopy of RWPE1 and RWPE2 cells following 

treatment with ZPP1.  The RWPE1 cells demonstrated strong extranuclear 

fluorescence. Minimal fluorescence was seen in the RWPE2 cells.   
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Supplemental Figure 2.  Determination of zinc content in LNCaP and Du145 

prostate cancer cells.  (A) Fluorescence microscopy of LNCaP (top) and DU145 

(bottom) cells following incubation with ZPP1 in the absence of zinc chloride (left) and 

ZPP1 in the presence of added zinc (right).  In both cell lines, there was minimal signal 

enhancement, indicative of a reduced zinc uptake capacity.  (B) Determination by ZPP1 

titration of mobile zinc concentration in cell lysates derived from RWPE1, LNCaP, and 

DU145 cells incubated with a 50 μM concentration of ZnCl2.  The zinc content of the 

non-cancerous RWPE1 cell line was > 10 fmol per cell.  By contrast, the zinc content of 

the cancerous cell lines was undetectable. The results represent a summary of two 

independent experiments. 
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Supplemental Figure 3.  Determination of zinc content in a mouse mode of 

inflammation. (A) Noninvasive, whole-body epi-fluorescence optical imaging of LPS-

injected (right) or buffer-injected control (left) C57BL/6J mice 30 min after tail-vein 

injection of ZPP1.  There was a strong signal enhancement associated with the area of the 

prostate in both groups.  (B) Quantitative evaluation of the results illustrated in (A), 

reflecting relative fluorescence efficiency derived from a region of interest around the 

area of the prostate.  There was no significant difference in normalized efficiency 

between the two groups (n = 3).  Fluorescence efficiency derived from the area of the 

prostate was represented as a fraction of that in adjacent muscle tissue. (C) Hematoxylin 

and eosin staining of prostatic tissue sections derived from LPS-injected (right) or buffer-

injected control (left) C57BL/6J mice. There was a substantial mononuclear cell 

infiltration (arrows) in the prostates of mice injected with LPS. 
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Supplemental Movie Legend 

Supplemental Movie 1. In Vivo Fluorescence Imaging Tomography (FLIT) of a 16-

wk old C57BL/6J mouse 30 min after ZPP1 injection.  The origin of the fluorescence 

signal (red and black cubes) was located dorsally to the bladder (green) and posteriorly to 

the kidneys (brown), consistent with the known anatomic location of the prostate.  

Supplemental Movie 2. In Vivo Confocal Microscopy of normal prostate epithelium 

from a 16-wk old TRAMP mouse (3D rendering) 30 min after ZPP1 injection.  The 

glandular epithelium lying outside of blood vessels and lining the glandular lumen is 

brightly fluorescent after injection of ZPP1, consistent with the presence of zinc in the 

tissue.  

Supplemental Movie 3. In Vivo Confocal Microscopy of cancerous prostate 

epithelium from a 16-wk old TRAMP mouse (3D rendering) 30 min after ZPP1 

injection.  The glandular epithelium lying outside of blood vessels and lining the 

glandular lumen is non-fluorescent, consistent with a reduced local zinc content.  

Supplemental Movie 4. In Vivo Confocal Microscopy at the boundary between zinc-

rich normal and zinc-depleted cancerous prostate epithelium from a 16-wk old 

TRAMP mouse (3D rendering) 30 min after ZPP1 injection.  There is a clear 

difference between ZPP1-derived fluorescent enhancement of the normal and cancerous 

epithelial tissue. 

 

 

 

 


