2~c. HCE x4 % iHCE-NY & nHCE-T OB {nFFHH D

2 up 2 down
nHCE-T  IHCE-NY nHCE-T  iHCE-NY

3up 3 down
nHCE-T  iHCE-NY nHCE-T  iHCE-NY

4 up ~4down
NHCE-T  iHCE-NY nHCE-T  iHCE-NY
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Fa%FEK . Yamamoto N., Hirano K., Sumitomo M., Yamashita H., Nakamura
M., Hara K., Tanikawa A., Horiguchi M., Taniguchi K., Kojima H.
Generation and analysis of a new immortalized human corneal
epithelium cell line. 2011 In Vitro Biology Meeting, North Carolina,
2011.

A-3005 ,
Generation and Analysis of a New Immortalized Human Corneal Epithelium Cell Line.

N. Yamamoto1, K. Hirano2, M. i 1, H.Y hita1, M. 3, K. Hara3, A. Tanik 2, M. Horiguchi2, K. Taniguchi1 and H. KOJIMA4

1Laboratory of Molecular Biology and Histochemistry, Joint Research Laboratory, Fujita Health University, Aichi, JAPAN; 2Department of Ophithalmology, School of Medicine,
Fujita Health University, Aichi, JAPAN; 3Hoyu Co., Ltd., Aichi, JAPAN; and 4)apanese Center for the Validation of Aiternative Methods, Division of Pharmacology, Biclogical
Safety Research Center, National Institute of Health Sciences, Tokyo, JAPAN

[

i : Background f | What's p75NTR [
« We previously reported that p75MNR (CD271)-positive cells are observed among The Official name : low affinity p75 Neurotrophin receptor

the tissue stem/progenitor celis in the crystalline lens and retina, allowing = Another name : 75 Nerve Growth Eactor Receptor (pTSNGFR) h -

immunological purification of tissue stem/progenitor cells. We observed and = CD Number was 271 (CD271)

separated p75NTR-positive stem/progenitor cells from the human comeal limbus Neurotrophin famity

[ ! " . +Nerve Growth Factor (NGF)
epithelium, and the cultured them using serum-free medium (I Vitro Cell Dev Biol-  BrainDerived Neurolrophic Factor (BDNF)

Animal, 2010). +Neurotrophin - 3 (NT-3)
+ However, during culture, it proved difficult to maintain the properties of corneal « Neurotrophin-4/5 (NT-4/5)

epithelium for more than 5 passages. Furthermore, past efforts to create

transgenic corneal epithelium frequently involved the use of defective viral vectors.

Bt
The useful the epithelial 1 marke k4

Kunimura C., Yasumoto $. et al. Oncagene 17, 187-198, 1998,
‘Yamamoto N. et al. Tiss. Cult. Res. Commun, 24, 2005.

. | Yamamoto N. et al. Med. Mol. Morpho. 41, 83-91, 2008.
Purpose
i L et al. Under submitted 1pi NO. 2006-279317
« We transduced an immortalizing gene into corneal epithelium stem/progenitor cells The . "': o s:,_ ‘;“ 522007
N y N - amamoto N, etal. /. . Sci, 48, 43-52,2007.
from t.he comea} limbus without using a defecnye v1-rai vecto_r, an_d analyzed the . etal. Under submitted of Japan Patent NO. 2006-097394
resulting novel immortalized human corneal epithelium cell line (iIHCE-NY). Yamamoto N. et al. Under submitted of Japan Patent NO. 2006-230235

| Materials and Methods

« We used normal human corneal epithelium cells (HCE), obtained during research
on normal human cornea tissue, from an American eye bank,
+ The cornea tissue including the corneal limbus was cut about 5 mm size, treated
. using enzyme, and cultured at serum-free medium on coating dish.
« For transduction, we used a GFP vector that contains the SV40 Large T Antigen
gene (8V40), purchased from JCRB Gene Bank.
« We performed transgenesis using a modified electroporation protocol. We cloned
the resulting novel immortalized human corneal epithelium cell line ((HCE-NY), and -~

BS-SVT,
$V40 Large R Anligen

et ol |

|
} Wt sam e teodr o
{
H
|
|

e by using H

analyzed its gene expression and proteomics. In addition, we used another .
immortalized corneal epithelial cell line, HCE-T (RCB2280, Riken BRC), as a [ s tage Ay
standard for comparison. TN

st Salacton

TheEyevall (Comes) forressarch use From Horthwest Lions Eye Bank (U.S.A)

Transfection ser 7 days

Serum-free medium : EGF, bFGF, Insulin Hydrocortisone Transferrin, Ascorbic acid et al.

| Results and Discussion |

* We successfully constructed iHCE-NY without using a defective viral vector. « Proteomics of HCE, HCE-T and iHCE-NY revealed very small changes following
* On analysis of karyotype, mode was 46 in HCE and iHCE-NY, but varied mode SV40 transgenesis, However, enzymes associated with vitamin A were detected
was 49~63 in HCE-T. within the corneal epithelium tissue, but were barely detectable in any of the

cultured celfs.

HCENY
vater | Corneal Epithelum Tissue HCE HCE-T IHCE-NY
Tky ay ] I
B swgss i
LI o
| i
H

v on

» On analysis of gene expression, the markers of corneal epithelium barrier function
were detected; these included E-cadherin, ZO-1 and Occludin.

SR ¢ o Erehoh Tt

Cones Epineion T

E-cadherin Z0-1 Occludin GAPDH

Wk > woe > WoE > W > « We found it was possible to generate immortalized cells of the corneal epithelium
4z ¢85 €47 %4z

O ow O w i} ul fi il i) i il i

£ 29 1 & Q g without using a defective viral vector. We found that the protein expression of

iHCE-NY and HCE-T was relatively similar to that of HCE. In future, we will
examine the capacity of iIHCE-NY to undergo differentiation.
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Generation of singlet oxygen
(Decrease of Ayg nm * 10%)

Fig. 1 Outcomes from the micelle-based ROS
assay for poorly water-soluble chemicals.
Standard samples (1 and 2) and non-coded 17
poorly water-soluble chemicals, including 8
phototoxins ( X ) and 9 non-phototoxic
chemicals (O), were assessed by the ROS
assay in micellar solution of 0.5% Tween 20.
All chemicals were assessed at 200 pM,
except for anthracene (#1, 50 uM) and
UV-571 (#2, 100 uM). The shaded region is
indicative of low phototoxic potential. Each
value represents mean of three experiments.
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Fig. 1 Predictive capacity of ROS assay in 3

participating laboratories. Plot of singlet oxygen data
versus superoxide data for all coded test samples
obtained from Lab#1 (A), Lab#2 (B), and Lab#3 (C).
O, Non-phototoxic drugs/chemicals; and X |
phototoxins at concentrations of 2 uM (red symbols),
20 uM (orange symbols), and 200 pM (black
symbols). According to the criteria for phototoxins
(200 pM) defined previously, the shaded region is
indicative of low phototoxic potential. (1) Overlapped
symbols for non-phototoxic compounds: 2 chemicals
at 20 pM and a chemical at 200 pM; and (ii) a
chemical at 2 pM and 2 chemicals at 20 pM.
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