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Table 1. Sequence of RT-PCR primer

Genes Primer sequence Product size (bp)
Lumican

Sense 5’-CTGCAGTGGCTCATTCAT-3’ 576
Antisense 5’-GACCTCCAGGTAATAGTT-3’
Keratocan

Sense 5’-GAAACATGCCACCAAGACTG-3’ 261
Antisense 5’-TGTGATCAAGGTGAAGGTGC-3’
ALDHI1A1

Sense 5’-AATGCCGATGGATGGAGAC-3’ 476
Antisense 5’-AACACTGGCCCTGATGGTAG-3’

K3

Sense 5’-CAGGAGCTCATGAACGTGAA-3’ 535
Antisense 5’-GAGGAGCCAGTTGAGGACAG-3’

K12

Sense 5’-CACCGAGCGCCAGAACAT-3’ 542
Antisense 5’-TCCAGGCCACCAGAAGAAAG-3’

p-actin

Sense 5’-GGACCTGACCGACTACCTCA-3’ 180
Antisense 5’-GGCAGCTCGTAGCTCTTCTC-3’
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Figure 1. Morphologic difference between primary cells cul- b el f o K2 ard=z| A R
tured on amniotic membrane (AM) or plastic dish. (A) Cells Ao ARt SR A 0= WA R ERE A2 3
were dendritic when cultured on AM stroma. (B) In contrast, Z| 012} 2 lumican®} keratocang 7FZA|EZof| A gk ;11-6‘
1=]a

cell.s cultured on.plastlc were stellate. shaped. Cells grew more o2 99 oL} ALDHIALS Zhabafu] 4| ol A & 1}
rapidly on plastic than on AM. Times to confluence were = .

compared. After reaching 40% confluence, the cells were Sl Aol WA=

observed. Cells on AM reached 40% confluence at 7 days after

culture, but cells on dish at 2 days after culture. D7, 7 days of 3. Ziob ZERIME HHQEEHX|Z O|25t0 Tt HHOE
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culture; D2, 2 days of culture. Magnification: X 200. o=
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Keratocan

Lumican

ALDH1A1

K3

Figure 2. RT-PCR analysis of expression of specific marker
transcripts in rabbit keratocytes. Compared with p-actin as a
loading control, keratocyte marker transcripts was expressed
in all AM cultures but keratocan was largely lost when sub-
cultured on dish, lumican and ALDH transcripts was lost
steadily in dish cultures. K3 and K12, cornea epithelium mark-
ers, were regarded as negative markers for keratocytes.
Corneal epithelium cells were used to confirm the specificity
of keratocytes markers. AM =amniotic membrane; T =cornea
tissue; K=keratocyte; E=epithelium cell; P=passage.

MSCs on AM with KCM MSCs on Dish

Figure 3. Mesenchynal stem cells (MSCs) grown on dish were
continuously subcultured on amniotic membrane (AM). MSCs
were cultured in a-MEM, and the medium was switched to con-
taining keratocyte conditioned medium (KCM). Cells reached
confluence faster on plastic than on AM. Cells on AM reached
50% confluence after 10 days but cells on dish grown to 90%
confluence at 6 days. D10=10 days of culture; D6=6 days of
culture. Magnification: x200.
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Figure 4. Mesenchymal stem cells induced expression of kera-
tocyte marker when cultured in o-MEM medium containing
KCM. The expression of keratocan and ALDH transcripts
were readily detected by RT-PCR after incubation with KCM.
But lumican was represented no expressional change. K3 and
K12, cornea epithelium markers, were regarded as negative
markers for keratocytes. Corneal epithelium cells were used to
confirm the specificity of keratocytes markers. AM, amniotic
membrane; T=cornea tissue; K=keratocyte; M = mesenchymal
stem cell; 1st=first passage after exposure to KCM; 2nd = sec-
ond passage after exposure to KCM; E = epithelium cell.
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=ABSTRACT=

Effective Keratocyte Culture Using Amniotic Membrane Matrix and
Differentiation of Mesenchymal Stem Cells

Soo Hyun Park, MS, Yeoun Sook Chun, MD, PhD, Jae Chan Kim, MD, PhD

Department of Ophthalmology, Chung-Ang University College of Medicine, Seoul, Korea

Purpose: To investigate the characteristics of cultured rabbit corneal keratocytes in vitro and evaluate the possibility of dif-
ferentiation of mesenchymal stem cells to keratocytes using the keratocyte conditioned medium (KCM).

Methods: Isolated keratocytes were seeded on the stromal side of amniotic membranes (AM) or plastic dishes, and mor-
phologic changes were evaluated. Rabbit mesenchymal stem cells were cultured on AM with o-MEM (minimum essential
medium alpha) and KCM. The gene expression patterns of specific keratocyte markers (keratocan, lumican, and aldehyde
dehydrogenase family, member A1 (ALDH1A1)) of cultured cells were evaluated by RT-PCR.

Results: Keratocytes on AM showed dendritic morphology with slow proliferation in contrast, cells on dishes were stellate
in shape with fast proliferation. Cultured keratocytes on AM maintained the expression of keratocan, lumican and
ALDH1A1 while keratocytes on plastic dishes steadily lost their keratocyte marker gene expression. Additionally, mesen-
chymal stem cells cultured with KCM on AM induced expression of keratocan and ALDH1A1.

Conclusions: Keratocytes cultured on AM stromal matrix maintained their characteristic morphology and marker gene
expression. Morphology changes and marker gene expressions of mesenchymal stem cells suggest an ability to differ-
entiate into keratocytes when grown on AM with KCM.

J Korean Ophthalmol Soc 2010;51(12):1652-1658

Key Words: Aldehyde dehydrogenase family member A1, Amniotic membrane, Keratocan, Keratocytes, Mesenchymal
stem cells
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