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Abstract ; [ Objective ] To establish a new in vitro platform to study the invasive behaviors of HCC
cells based on the three-dimensional cell culture and quantum dots molecular imaging. [Meth-
ods ] By the Matrigel based three-dimensional cell culture platform,the cell morphological and cell
growth characteristics were observed by inverted microscope and laser confocal microscope at reg-
ular time intervals. Cell invasion features were monitored by quantum dots based real-time molec-
ular imaging techniques. [Results] On this three-dimensional cell culture platform, HCCLM9
cells exhibited typical multi-step invasive behaviors,including reversing cell senescence,active
focal proliferation and dominant clones invasion. During the process,cells under the environment
of three-dimensional cell culture showed spatio-temporal characteristics of biological behaviors.
Cells fused first on the surface of matrix,then gradually infiltrated and migrated into deep matrix.
The vasculogenic mimicry was clearly showed based on the quantum dots molecular imaging. In
addition, cells in early stage mainly formed a mesh structure without clones or with few small
clones whose edge was clear and smooth,and the cells were closely interconnected. As cellular
growth continued, cell clusters gradually formed a large irregular clone with unsmooth and promi-
nent edge,while the other remaining cells extended invadopodia. The invadopodia promoted cel-
lular deformation and infiltrative growth by coordinating extra cellular matrix degradation with cell
motility. The expressions of MT1-MMP in invadopodia were prominent based on the quantum dots
immunostaining. [ Conclusion] A novel three-dimensional cell culture platform has been success-
fully established ,which in combination with quantum dots based molecular imaging,could mimic
the in vivo tumor microenvironment and facilitate the study of invasive behaviors of HCC cells.
Subject words:hepatocellular carcinoma;quantumn dots;three-dimensional cell culture ;tumor
invasion
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Figure 1 Cellular morphology at different layers in 3D cultures under laser confocal

microscope (x200)
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A :Morphology of HCCLMO cells under 2D

culture at 24 h (x200) week (x200)

D:HCCLM9 cells under 2D culture at 48h
based on QDs-605 (red:MT1-MMP posi-
tive,,x1000)

based on QDs-605
tive ,x1000)

N
B :Reversion of tumor cells

A : Apoptosis
senescence

B:Clone formation under 3D culture at 1

E:HCCLM9 cells under 3D culture at 48h
(red :MT1-MMP posi-

Figure 2 The morphologic characteristics of HCCLM9 cells under 2D or 3D culture

Note : A~D show the different stages of tumor cell invasion under 3D culture

Figure 3 Typical cellular morphology at the advanced stage of HCC under in vitro 3D culture (x200)

C:Morphology of HCCLMO9cells under 3D
culture at 96 h (x200)

F:Immunostaining of HCCLM9 under 3D
culture at 72h (red : MT1-MMP positve;blue:
DAPI positive, x1000). White arrows indi-

cate invadopodia.

C:Active focal proliferation D:Dominant clones inva-

sion
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A: Apoptosis
senescence

on QDs-605 (red: MT1I-MMP positive,x100)]

A and B:HCCLM9 were connected to form a circular and network-like structure after 96-h culture (A:x100,B:x200);C :Immunostaining of
vasculogenic mimicry (red: MT1-MMP positive ;blue : DAPI positive, x100);D:The morphological characteristics of vasculogenic mimicry based

Figure 4 Vasculogenic mimicry of HCCLM9 under 3D culture

D:Dominant clones inva-

C:Active focal proliferation
sion
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