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In Vitro Isolation, Culture, and Identification of Retinal Progenitor Cells
from Adult Human Eye

HU Jie, TANG Shi- bo, MA Jing, LI Bin, LIN Shao- fen
(Zhongshan Ophthalmic Center, State Key Laboratory of Ophthalmology, SUN Yat- sen
University, Guangzhou, 510060, China)

Abstract: Objective To isolate, culture, and identify retinal progenitor cells from adult human eyes in vitro.
Methods  Pigmented epithelia of ciliary body from 12 eyes of adult persons were separated by the combined ways
of mechanical tear and trypsinization, and then cultured in the serum- free medium supplemented with 10 ng/mL
FGF- 2 and 10 ng/mL EGF. Three aspects of experiments have been carried out to determine their characteristics of
neural stem cells: A. Expression of the neural stem cell marker nestin by immunoflurescence staining; B. Self-
renewal ability: primary neural spheres were dissociated into single cells and recultured for the observation of
secondary neurosphere formation; C. Multipotential differentiation ability: primary cells were cultured in serum- free
medium for 4-5 days, then the culture medium was replaced with 10 mL/L FBS DMEM/F12 for another 7- 10 days
before immunofluorescence analysis was performed using lineage- specific antibodies: anti- neurofilaments (NF), anti-
microtubule- associated protein- 2 (MAP2), anti- glial fibrillary acidic protein (GFAP), anti- rhodopsin, anti- 8 tubulin
and anti- syntaxin. Results  0.48%+0.08% (1 208) of the primary cells were capable of proliferating to form
neurospheres in serum- free medium containing EGF +bFGF.  90.1% +8.3% of dissociated single cells from the
primary spheres gave rise to new neural spheres, showing the potential of self- renewal. Both the primary and
secondary neurospheres expressed neural stem cell specific marker nestin.  While in the differentiation promoting
medium containing 10 mL/L FBS DMEM/F12, cells began to differentiated into neural- like cells expressing multiple
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neuron- derived markers such as NF, MAP2, GFAP and rhodopsin, which corresponded to neurons, glia, and rod
photoreceptors, respectively. This indicated their multipotentiality. Conclusions Retinal progenitor cells with the
characteristics of neural stem cells from adult human ciliary body were isolated and cultured successfully in vitro.
Key words: adult human; eye; retinal progenitor cells; cell culture; identification
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Fig.1 Primary culture of retinal progenitor cells
A. Single cell obtained from pars plana of the ciliary body in serum free medium supplemented with EGF (10 ng/mL) and FGF2(10 ng/mL) for 3
4 h,200x; B. Primary neurosphere formed in 5 7 d, 200x; C. Small spheres continued to grow in size and consisted of a mixture of cells of pigmented

and lightly pigmented cells, 200x
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Primary sphere, 200x; Insert: Immunofluorescence analysis % %
revealed that the primary spheres were nestin- positive, 400x ;f oq
2.3 « \ i
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bFGF+10 ng/mL EGF DMEM/F12
5 7 d, 90.1%+8.3% Fig.4 Primary retinal pr(?genitor cells cultured in 10
mL/L FBS DMEM/F12 media
(secondary A- B: Cells were differentiated into spheres with neuronal
neurospheres) , Nestin morphology in the presence of 1 mL/100 mL FBS media
( 3), without exogenous growth factors, 400x
2.3%+0.4%
3 (2nd ) nestin

Fig.3 Nestin immunofluorescence staining of secondary
spheres

Secondary sphere, 200x; Insert: Immunofluorescence

analysis revealed that the secondary spheres were nestin -
positive, 400x

Fig.5 Immunofluorescence analysis of the expression of
different neural markers in the differentiated cells

A a neuronal marker: NF, 400x; B. an astrocytic marker:
GFAP; C. another neuronal marker: MAP2; D. a rod - photoreceptor
marker: rhodopsin, 400x
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