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Mammalian organs are very challenging to study,: 

being inaccessible to optical observation, it is very 

difficult to gain information regarding the cellular and 

molecular mechanisms underlying their 

morphogenesis and the events happening during 

diseases [1]. 3D in vitro models are a good 

candidate to solve this problem:  they can be build 

with human or patient-derived cells, alone or in co-

culture, and allow manipulation, optical observation 

and biochemical investigation of the sample (Fig. 1). 
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The overlay model, based on 3D culture of human 

immortalized mammary cells (MCF-10A) on a 

 

Fig 1. Utility of in vitro models. 

Fig 2. Matrigel® overlay 

model of mammary acini 

morphogenesis. 

Introduction Materials & Methods 

reconstituted basal membrane (Matrigel®) is the most commonly used to study the 

breast tissue (Fig. 2). Matrigel is produced by a mouse sarcoma and it is principally 

made up of 60% laminins, 30% collagen IV, 8% entactin/nidogen and heparan sulfate 

proteoglycans [2]. Amongst these, laminin-1 seems to be essential for the polarization 

of the mammary gland in vitro and in vivo [3]. This model was successfully used for at 

least two decades to model 3D tissues, and still remains the gold standard. However, 

it presents serious drawbacks: the role of the different proteins present in the Matrigel 

is not clear, it is not physiologic, it lacks stiffness modulability. On the other side, 

Matrigel presents a consistent batch-to-batch variation, it is very expensive and 

difficult to isolate and purify, it has poor mechanical properties and creates an uneven 

surface which is not ideal for imaging. The purpose of this work is to design an 

innovative, tuneable and instructive matrix for mammary acini modelling. 
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Hydrogels production 

• Polysaccharide from brown algae 

• Widely used in biomedicine 

• Gelation upon ionic crosslinking 

• Neutral interaction with cells 
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Fig. 3. Spheroids’ sections. Images acquired with the Nikon ECLIPSE Ti confocal 

laser scanning microscope after immunostaining of E-cadherin (green) and 

counterstain with DAPI (blue). Scales bar length: 10 μm. 

Fig. 4. Mean area (μm2) 

Fig 5. Mean roundness index 

One-way ANOVA with Bonferroni correction, confidence level 99%. 

* p<0.05; ** p<0.01; *** p<0.001; **** p<0.0001 
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In conclusion, we developed an innovative and tunable 3D in vitro model for mammary spheroids formation, and collected data that could serve as a starting plsatform for a 

subsequent model improvement and to better investigate the role of the microenvironment in the acini development. Moreover, the Matrigel® overlay model was miniaturized for a 

96-well plate format, which can be exploited for high throughput screening experiments.  

More in detail, we found that: 

• The presence of laminin1 in the medium improves the area of the acini 

• The presence of laminin1 in the substrate instead, induces 2D growth of the cells and decreases the roundness, in comparison with Matrigel® and with the cells on alginate 

hydrogels not additioned with laminin1 


