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ABSTRACT

Current methods to evaluate the effects of compounds on the

endocrine and reproductive system are limited by low-throughput

and costly in vivo experiments that lack relevance to human exposure

and disease. A large area of concern is the potential for compounds to

interfere with androgen signaling, which may have effects on

reproductive tract development and fertility. We demonstrate that in

a scaffold-free agarose hydrogel system, RWPE-1 prostate epithelial

cells derived from normal adult prostate form differentiated

microtissues when grown in complete growth media consisting of

keratinocyte serum free media (KSFM) supplemented with epidermal

growth factor (EGF) and bovine pituitary extract (BPE). RWPE-1

microtissue morphology is sensitive to alterations in the growth

media, as well as testosterone treatment. Then grown in KFSM

supplemented with EGF, squamous differentiation of RWPE-1

microtissues was induced within 7 days. In KSFM supplemented

with EGF and testosterone, RWPE-1 microtissues demonstrated

increased proliferation and increased cellular debris. Using this

model, morphological and molecular endpoints can be assessed to

determine the potential androgenic and anti-androgenic activities of

environmental chemicals within this system, providing more

complete data sets to evaluate the potential adaptive and adverse

responses of RWPE-1 microtissues.
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MEDIA COMPOSITION ALTERS MICROTISSUE

MORPHOLOGY

Figure 1. Agarose hydrogels made from mold purchased

from Microtissues, Inc. Trypsinized cells are seeded into

molds and allowed to self assemble. Self assembly occurs

within 20 hours.

 RWPE-1 immortalized human non-tumorigenic prostate epithelial

cells were seeded into agarose hydrogels and allowed to grow in

keratinocyte serum-free medium (KFSM) supplemented bovine

pituitary extract (BPE) and epidermal growth factor (EGF) for 1,

3, 5, or 7 days. Media was changed every 2 days.

 Hydrogels were collected and embedded in glycol methyacrylate or

Optical Cutting Temperature cutting medium.

BACKGROUND AND RATIONALE

 3D cell culture models allow for growth of human cells in an

environment closer to in vivo

 3D scaffold-free models allow cells to aggregate and self-assemble

into distinct 3D structures free from the influence of surrounding

matrix.

 The use of cultures grown in scaffold-free agarose hydrogels

provides a system in which cells form distinct structures that can

be evaluated for changes in phenotype and molecular markers

following exposure to environmental compounds.

 RWPE-1 prostate epithelial cells form acini when cultured in

Matrigel.
CONCLUSIONS

 RWPE-1 microtissue morphology is dependent on cell culture

conditions.

 Scaffold-free cultures of RWPE-1 cells form microtissues that are

sensitive to EGF stimulation.

 Keratinization is an EGF-dependent process in RWPE-1

microtissues.

 In scaffold-free hydrogels, RWPE-1 cells do not form acini.

 Testosterone does not alter squamous differentiation of RWPE-1

microtissues.

Figure 2. RWPE-1 cells form microtissues in agarose hydrogels. RWPE-1 cells aggregate

and form microtissues, with center areas of squamous differentiation detectable as early

as 3 days in culture (A). Squamous differentiation is more apparent at days 5 (B) and 7

(C), and by 10 days the microtissues display extensive squamous differentiation with

intact cells localized to the external region of the microtissue (D). Cytokeratin 5 is

expressed throughout RWPE-1 microtissues at 3 days (E), and is expressed on the

external surface at 5 (F) and 7 (G) days. Cytokeratin 5 expression is decreased at 10

days of culture (H). E-cadherin expression is localized to the outer surface of the

microtissue over time in culture (I-L).
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Figure 3. Morphology of RWPE-1 prostate microtissues is dependent on the media

composition. RWPE-1 grown in KFSM only form small microtissues with cellular debris

present (A). KFSM supplemented with EGF results in increased cell proliferation and

increased keratinization (B). KFSM with BPE appears to inhibit proliferations and

results in decreased microtissue size, with no keratinization present (C) compared to

compelte growth media control (D). Testosterone additon does not alter morphology when

coupled with KFSM only (E),and KFSM and BPE (G). Interestingly, 1nM testoterone in

Both the KFSM with EGF (F) and complete media (H) reduces the appearance of

keratinization.

Figure 4. RWPE-1 microtissue keratinization is dependent on EGF

signaling. RWPE-1 microtissues grown in KFSM only are smaller and have

more cellular debris present (A). Treatment with 5ng/mL EGF is sufficient to

induce keratinization of the microtissue core (B), while 10ng/mL (C) and

20ng/mL (D) also promote keratinization.

EGF DRIVES KERATINIZATION OF RWPE-1 

MICROTISSUES

MATERIALS AND METHODS

RWPE-1 MICROTISSUE KERATINIZATION IS

NOT ALTERED BY TESTOSTERONE

Figure 5. RWPE-1 microtissue keratinization not affected by testosterone.

RWPE-1 microtissues grown in complete media with vehicle control (DMSO,

A) have areas of squamous differentiation and keratinization. Treatment

with 0.1nM (B), 0.3nM (C), 1nM (D), 3nM (E), 10nM (F) and 30nM (G)

testosterone did not alter keratinization of RWPE-1 microtissues.

FUTURE DIRECTIONS

 Acini formation in RWPE-1 cells cultured using Matrigel

 Co-culture of fibroblasts with RWPE-1 cells

 Assess molecular changes within RWPE-1 microtissues


