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Abstract: The retinal pigment epithelium (RPE) plays an important role in maintaining a healthy retina and the degen-
eration of RPE caused a number of retinal diseases. The transplantation of RPE has recently become a possible ther-
apeutic modality for retinal degeneration. To transplant RPE cells securely, substrates are essential, and then as a substrate,
we fabricated films using silk that has unique mechanical properties and biocompatibility. After the FTIR spectra, contact
angle and biodegradation of silk films were confirmed, RPE cells were seeded and the influence of RPE cells on silk films
was examined. We measured the cell adhesion, cell viability, morphology and specific mRNA expression by MTT assay,
SEM, immunofluorescence and RT-PCR. In this study, we confirmed that attachment, proliferation and phenotype main-
tenance of RPE cells cultured on silk films were great, and thereby we were able to confirm the potential applications
of silk films as tissue engineering carrier for regeneration of retina.

Keywords: retinal pigment epithelial cells, silk, film.

N o2

239K Bruch's membrane)} $7 ™

T 3= A 4223 (retinal pigment eplthellum RPE)L FEA) AloloA BUgle]l w3k Y FgA] o)de Azt
S ] B R A7 Ago] Aol o E AAH % &% gl B3 RPE= WA AT B8] +
ow SHEZE o]FaL Uth? RPEE ¥ AUAE 35 } ZAR1 K-S fAIsH] Sl vhdet RIS H gt

RPER ol2i@ B33t ol 7158 3 o] & shieke
"To whom correspondence should be addressed. Edo] dvtd gepe] Hept dojuhal A= Oﬂ AE= 2
E-mail: gskhang@jbnu.ac.kr =7] Wil Al71%S ket ol Fag EAjorh

364



ATZF gt

A MARez Aol 30 ¥l 5 shuel Amda St
WA (age-related macular degeneration, AMD)S =3}ol] u}e}
B SAl fIAIgE St )50 Asd o m=M Al Aol 7t

[e] =
A7E Agtol} A AMD SAjol|A] dwtH oz o]Fo]
A= A 5Hell= glo| #3345 S (photodynamic therapy)t

R
3} & T} 9] M| 224 7] A (anti-vascular  endothelial growth
factor, anti-VEGF) 4% o] 9o} sl Z3o] dojur]
U 7% 3ol At o)X Gt A A Y S (retinitis
pigmentosa, RP) ¢F 3500% % 19<] vl &2 FAs=
7 Edmolol ofgh Wt Aslo|nt, o, AlEAel 52
oM AlES 84 E S5 e FHoE RP Wi A
SRS A gAY 802 thdst Fol FeiA AL

AL

N (==
2
Y
5%
L &

pubo] B3y} dojupa AWe] XS =5 &
EAsh &A3] EHsls FHAT7IAY SRE
18, 42752 JEA7= NS §lo] 3380 =
Al T} meba] X 2]AeF 3 RPE Al
AU AE dgds F98k= 492 RPEE U
Hol ME2L 7Fs o2 AA= AL ). Fast &
Z dgo e FYshs WAl AlE &4o] B A
& Tt WUk AR|AE AMEste] o] sl WhHS Ao}
UE RPE M9 &g A1t Hg vf Qoo
o] 74 e AAAE Sl Foll Bombyx moriz-E]
THEoRE ATs A Tl FE2Ax HE o
Aol Algjrlo g o]fo)zl HA whuldolt} Algjale A4
thil o] 25-30%2 A 74 AL B AL H
kol o7 vHgolS 7L Atk > Bsheet X2
H Aol Zg|glelo|=9] A3 vHZle Heuke-S 79]
YERHA] 3 st 71A1A Zhe, AAAAFAY, Al o

ofr
T
=z

A
R

N2 o 1030
it of
o
H
ol ok
4

r
o
X

K

of

3

¥
S A
L
.
-

-
r_A
»

N
- B
IS

.

RS RED R 365

ol AAMFTEN Be AYEo|s 9 YrgF ool 3-89
Frgslehse e AR A3 mHEelo g e £y v
U 22 2 A7 AR dRe] AR AR A E 23S
et o] A7) 7hssle] 2AFE AEE tAlthEst
A 22 = 317] Rl AAAZ ALg-s7]o] i A2l A
Agolch M0 A7 vHZle 1990 dt) SHE o] FHE] YA
oAl A v 2 22 F3ke glet AAAERE ARSE7]
Astle] Zulole 1 MEEo R Ax3 AaPEo] ¥
o] Moo B3at 2 =85 FE Ao Y3k I+
of LAY 1 LJoll= A 7|9ke] A= FEH L
2 IR, w, A, I 9 dule] 27 F 45 3l
]—4_‘21,22

wEba] B ApolM s ol st 2AF A ol weEl W
AL 9e 555 71AIA AP QAL LS 2 A
AE ALl BEL Azt 244 Wt zAo)
slo] AT g e gl uaze] oy
S Belsl7] Y3t in vitro A2 33T}

d

Aot R TYE. T 2X]= AlE-57(Kyebong Farm, Korea)
o RSN, ARENA FTER PLGA(poly(L-lactic-co-
glycolic acid)EEle|=/2golEge|= &4 75/25, Resomer®
RG756, Boehringer Ingelheim Chem. Co. Ltd., Germany)+<=
HE Aol 90000 g/moled] RS ARE-SIITE WEHAF =
2}o] =(MC, Tedia Co. Inc., USA) & o]2|9] RE 3}slokE
7 771-8vl= HPLC 552 AR&siaith. Allzaj ol o] &%
A|9FE-2 Gibeo(USA) AtellA] F3te] AME-sl%iTh.

LE M=, A3 7892 Bombyx mori 2] FOAIA 2R

Bombyx mori silk Cut cocoons Boil cocoons for
cocoons 30min in 0.02M
Na,CO, and rinse
fibers 3 times
Pour into
Freeze drying the dish

NP

Add 9.3M Lir

= —

Crosslinking with
methanol and dry

Dried silk
fibroin/HFIP solution

Dry overnight Dialyze against
and incubate distilled water
for4hate0 C for 48h

Figure 1. Schematic diagram of the silk fibroin extraction procedure and the fabrication process of silk films.
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Figure 2. Photographs of silk and PLGA films.
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Table 1. Primers and Protocol for Thermal Cycling

Gene amplified Forward Reverse Size (bp)
GAPDH ACC ACA GTC CAT GCC ATC A TCC ACC ACC CTG TTG CTG TA 450
CRALBP TTC CGC ATG GTA CCT GAA GAG GAA ACT GCA GCC GGA AAT TCA CAT AGC 301
MITF TTC ACG AGC GTC CTG TAT GCA GAT TTG CAA AGC AGG ATC CAT CAA GCC 106
RPE65 GCC CTC CTG CAC AAG TTT GAC TTIT AGT TGG TCT CTG TGC AAG CGT AGT 259

& st 719 vl S AASIAL 1 mLe] RNAiso Plus
(Takara, Japan)Z} 0.2 mLe] S22 3Z 5 (Sigma)S * 2|35t
AZAA RNA & 2elsilal 454S Fsted 0.5 mLe
0] A Z 2 WL (Sigma)S WL, 4°CollA 3HF Fot BAEA
T} 2447 3 HHE RNAZ 50 L] Z2]$J €l (Invitrogen,
USA)Z 83l|A1ZtE. cDNAZS] oAk} 532 TOPscript™
one-step RT-PCR kit(Enzyno Mics, Korea)S ©]-&3}o] 2|3}
3193, 2% DNAZ oElt]&HEro] =(EtBr, Sigma)7}
EFHE 1.0%(wiv) o7 R 2 (Sigma)dl] A71¥E5S AT
T A EdE AlZEskste] 300 nm AL FkERAL
(Vilber Lourmat ETX-20.M, France)2 &<J5}o] wi=eo] W&
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USA)S 15%7F 2] 83tk 12} &3] & rabbit polyclonal
antibody anti-RPE65 IgG(1:100, sc-32893, Santa Cruz
Biotechnology Inc., USAYE AME-SIAL 37 &<t A2sh &,
RPE65E ©3317] 18] Alexa Fluor® 594(1:200, Jackson
Immunoresearch, USA)YS AFE-3ISITH T3t & A8 <)%t
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Cruz Biotechnology Inc.,)& AH&-3F1t}.
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Figure 3. FTIR spectra of silk film.
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Figure 4. Contact angle of water deposited on the surface of silk
and PLGA films as a function of time.
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Figure S. Percentage degradation of silk and PLGA films was eval-
uated in PBS and 1.0 mg/mL collagenase A.
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Figure 6. Micrographs of ARPE-19 cells after 1 and 3 days of
growth on TCP, PLGA and silk films (magnification x200).
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Figure 7. Proliferation of ARPE-19 cells on TCP, PLGA and silk
films at 1, 3, 5 and 7 days after seeding (p<0.1*, p<0.01*%*).
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Figure 8. SEM micrographs of TCP, PLGA and silk films (Magnification x500).
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Figure 9. Gene expression profiles of GAPDH, CRALBP, MITF
and RPEG65 as analyzed by RT-PCR at 5days: (a) Agarose gel elec-
trophoresis showing gene expression profiles; (b) Normalization of
GAPDH expression by CRALBP, MITF and RPE65 (p<0.01**,
p<0.001%***),
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Z o2 AR ETH(Figure 10).
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Figure 10. Expression of RPE65 on TCP, PLGA and silk films
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