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U5-517] YA 9 mm A7 2719 Cloning cylinds
(Scienceware, NJ)& 7} AHe| 4= W T4 9
A3 4% Agarose §9S cylind2}t well B Apo]
o] F7HS AE H 5EZF 4T Ba3tdt. Agarose
7F gdasR AL #Qlta cylindE 4 well2H-H
AAG o2, 0.02 N ammonium hydroxideo] 10
B EE3AA HHALLEE AAS AT Fig. 1).
Z} well2 phosphate-buffered saline (PBS)2.2
3H A2 5 PBSE A¢A A3l AHEE wj7hA] 4T
ol A B3k},

—

L A

T~
Figure 1. Preparing bruch's membrane
block.
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OFOFA A AT A ZZ 9|

o™

T8 3 Hf
HA) AFE A5 T FEE AU dEges =
A7 B2 25 U/mL9 Dispase (Gibco, USA) &
o2 37C=E 3023 Aststt. o]¥ Hank %8¢
HoZ Qe AL WA Aty BEAE T
b5 WEto 2 RE LA BT F=adt
ol =&sHA F2AE o] Sl WA AT ES wofu
o] e t& 0.25% EfAoE st e 1t
TALGIAEZ F2AZ FH 60 mm B FHA ol
A AEE a3, wiAl= 15% fetal bovine
serum (FBS), 100 IU/mL penicilline G, 100 pL/
mL streptomycin, 5 ul/mL gentamicin, 2.5 ul/
mL amphotericin BE ¥3F Dulbecco’s modified
eagle medium (DMEM)S AFE3te] 37T, 5%
CO2 % 95% 3719 2118t wj st om o]t
o HAE B3P T. B A7 BE AL A}

F

Adeles AEE ol gaksic
2op AN TIe| O[AITS| XA

HjFH A mhee] At AlhE g

Ex] olubal s /\]-jj,]/ﬂ]ﬁ

o o0 T1TiI+-"0

2 7MS A AEZ7| AR MEe)7|doe] T3] ¥
AEEE 2 ZAs A 257 © wjdstgon,
o] % o] NEE o|§3la] A7t Felo o]AHE v

(single cell suspension, SC)& ¢
WA AN ES (0.25% EDTA}
Al _Q.oﬂ o7 ol: 1087+ ?ﬂa]o}ﬂ
ol g3l em of 2x105/mL 9] A

oot
Ho
it}
<
)
o
QQ
l m o
EE —1

AHEEFATHEFig. 2A).

explants. (A) 24 well containing explants sealed with agarose, (B) an explant-agarose
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Figure 2. Retinal pigment epithelial transplants dissociated with

suspension.

Al Eo] H e (cell cluster suspension, CC)
0.25% EDTA} &9 0.25% ERA §do0=2
3R APste] Ae AEEolE oF 2x10°/mL &
o] X dgAE whEo] A3 tHFig. 2B).
A=A EF(cell sheet, CS)Y AXRE Y WA
razor blade® wj¥He] MEE & 1x] mm® =
712 ®83% % 10 U/mL Dispase® 3—5% 283}
Aot A Alxde] 7PgatevE E29 27-gauge ¥
FulsS 53 BSSE skl &8 Axse HA uie
o 2B Basle] BEQoH BF AT SR 2580
cells/sheet AoH(Fig. 3).

ol A el A8AL LIVE/DEAD Viability Kit
(Molecular Probes, USA)E ©]-&3t9 =43}
HjF Aol Aujekate] ERlstgon, BE o]2He
98%0°1’3e] AsAs B

KX
L.
ok
-
-
.

0.25% trypsin. (A) single cell suspension, (B) cell cluster

A9t Yo o]2H H2 M 7HA] gE FE2(0.5 mL%
2x10%, 5x10%, 1x10°) Ao} £& zsjollA wjk
s, F 23] wlYgdS wESIHA FFEdnFoR
TS AT

YA LGIAELE A 5 1Y, 3¢, 15, 257 2
45 ) FAAAEN]ES o]3te] ZF A E o]
FFe BEsdon, 274 w2 He Fi
ARdvFozE FAsAT. FARAEAR A A A4
£ falMe 2F-EAS 0.5% glutaraldehydes}t
0.5% paraformaldehyde &3 1G] 143 &
0.1 M 43 gk5doz A&s b 1% osmium
tetroxide 8ol 2417k T FuASI ThA] 22 &
FAo g AHSAY. 2% wdAatd 1247 A=gA
S ANEl gFgdog AHIE 1% osmium
tetroxide&H o 2417t 18T AE dErE=2 &
4E 3l3l t-butyl alcoholZ HEE Al7|aL FAHZ

Figure 3. Preparation of cell sheets with 10 U/mL of Dispase. RPE cells before (A) and after (B) treatment with Dispase. RPE:

retinal pigment epithelium.
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21 Q| : THOFAH A AT

71(Freeze dryer, Hitachi ES-2030)2 52
stAth X" AREE A5 FAg & o]&F
(Ton sputter, Hitachi E-1030)& A3t Pt-Pd
oz T3 U Hitachi S-42008 FARAE
nF oz AFsATh FEAAR A HAME slA
© 2% AHE 2.5% glutaraldehyde 4202 1—
4CoNA 2A7F A3AS 3t 0.1M A3k &%
Ao g AHE & 1% osmium tetroxide & ol 2/\]
TS H e gF8doz M AY
ethanol® ©<=3}1 propylene oxide® g3t &
Luft®@sol 93t eponE&FEE Ewjsle] 37T 12
AZE 60°CO 4847 FSH EEFHS AADE. Eujw
A& 1 mFAZ -3 & toluidine blued A
AAlEte] FEFELNE AYs ths, Sorvall
MT 50008 %¥Fd7]9] Dupont diamond knife
;}04 3 A (40-60nm) 9] S YeR+=
—L‘i}z He Po] gridell #= A7l ¥, Watson''%
Reynold‘ﬂ“ﬂzooﬂ o3t uranyl acetate®} lead

tlo 1~N

m[ru

SAZHEA(SC) o)Al FARIA-ETZ (SEM)
27 2 e ade A ErL Faatt 23 & A
AQ) Zse] e S4 3 EslapgolM Ao ek
I W £719] 9 REE oFF TFSAT. o4 ¥
45 22904 d7f ez AR Thte] W
& S "Hstel Htge] ARl AL =
Fe Hshe AFE BYloy, dRlMe EH Al
3 A% Pe= WPE med BAnk(Fig. 5). 2F
Ao FoHAEF(TEM) 27004 et 2/g ol
e Faavd 239 #AE fAsHen, AEe
SR vAgEsE & BEHAG. wdE AEe
AP o2 bd3g ofFuA A2 e 2 2
o] AUAT, JAHE A L= FerEstal v
258 gl 5 AU g AR gAd
27E Hlon, dRdgNE AX7 gEsE e 29l
o

Cltratei olF 7} A& AAIste] Hitachi H-7100 o] FUT. AE= _7}_7101] AHZ 24 oax] }
g Faan 4o Basan, |t B9 52 RoR WE Wz om
HAE Bgs BHon Axet o] FR3 vAls
A 1 27F BFEAY. o) F 4F 2ANA v Y
Sgou ouie AZE T8 mae dehgg
BE GUAZATIAE o qBe golshA PEaw 3, &vhe Rebd AFE VAR A HHoIA
of RAE ¥ B 44 2L 2L ngld eue 2 B2EQYG £48 Raav 923 Aow o
BT UE SEE GAZARY 7 ATEERY  AXE IR AESS BYE 2UL Ashy Ao
F. UFAER 2o folglom ATEES ¥245 o AZERY MASRE F7 AT = R
BT Fig. 4) (Fig. 7)
16
14 f —
—~ 12 r
>
©
Z0f
> 02 x 10,000 cells/well
[ 8 -
E @5 x 10,000 cells/well
T 6
S W1 x 100,000 cells/well
o 4
£ 2
£
0
SC CC CS

RPE explant

Figure 4. Time to confluency on Bruch's membrane by RPE transplants. All types of transplants were grown and proliferated

well on BM and showed shorter time to reach confluence with higher cell concentration. RPE: retinal pigment epithelium, SC:

single cell suspension, CC: cell cluster suspension, CS: cell sheet.
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Figure 5. Scanning electron microscopic photographs of SC transplants cultured on BM. RPE cells proliferated to form a
monolayer in polygonal shape, but showed variable size of cells. (A) 1 day, (B) 3 days, (C) 1 week, (D) 2 weeks, (E—H): 4
weeks. Original magnification; (A-D&F-H) x300, (E) x130. SC: single cell suspension; BM: Bruch's membrane, RPE: retinal
pigment epithelium.
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Figure 6. Transmission electron microscopic photographs of SC transplants cultured on BM. Notice well-preserved basement
membrane of donor RPE cells (small arrow heads). RPE cells have close relationship to underlying basement membrane.
Varying degree of overlapping between neighboring cells (empty arrows) and multi-layered cells (B) were often observed.
Junctional complexes (large arrow heads) were also seen. Original magnification: (A, C) x8000, (B, D) x3000. BM: Bruch's

membrane, RPE: retinal pigment epithelium, SC: single cell suspension.

TEM 27014 AR ZHe SC wolAeh 2ol 3
#HER A5 A L RAAL, o
¥ 9 AEFS olFn Ugom, AF HETE
Bl wele] HEE olele] Fezne] mes) 3

5] ATHFig. 8).
GSAZH(CS) o]dTolA MEFHS Fz3utd
ojlE & £ FEAT AEFS HoH, g
Fejo] o] H B wjgaS 2 =
Z2 Yo AlEE t=3} Hof 9
Z*—MW IVhETE 2719 °k°l 9oy
FE ATE I3 AFSAEA] 3
ZJr% U AR A4S Holy B3y
2 e AFES »Y9(Fig. 9, 1

zsa Flr

I #

Ui sl M EE B Y Felgls @
AZFo2 B84 L BB 7157 4

AR A R
el k. E3 AP W F4eke] o
o Whabsl AR Folm Hl£7 o] Aol &R (tight
gl o2y 75T Sy
Fo7t WA O R V%S AU T
TP HetT} o] A AHE Rk
FrgA o o|Ae EEo)a ofge] Wt daE
o A5 xdlste] AT AHGRE ded 5 3
1= R i B S 1 R R L
A oldelgte A7l A &S & F e
A ALY IAE o]de] O A g e iR
AN Aok

AF7HA] BRI A E ool B9 B2 AT
7F el gtom FEAFPS T3l WHstE o)4d
B G EE A AEHAT] 29 bk
o1 ey Qe o)AlEo] el A
ol4E AT} Al 715S 2w B Aokt

Axdol et
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Figure 7. Scanning electron microscopic photographs of CC transplants cultured on BM. Cultured RPE cell obtained much
polygonal shape in comparing with SC tissue. Notice tall and slender microvilli on apical cell surface. Some cells showed rather
flat and large in size (*). (A) 1 day, (B) 3 days, (C) 1 week, (D) 2 weeks, (E—H) 4 weeks. Original magnification: (A) x250,
(B—F&H) %300, (G) x1500. CC: cell cluster suspension, BM: Bruch's membrane, RPE: retinal pigment epithelium.
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Figure 8. Transmission electron microscopic photographs of CC transplants cultured on BM. RPE cells were predominantly

monolayered and have close relationship to underlying basement membrane (small arrow heads) of donor RPE cells. Some cells

were loosely attached to damaged BM (D). Notice the well-developed microvilli on apical surface of RPE cells and Junctional
complexes (large arrow heads). Original magnification: (A) x6,000, (B) x3000, (C) x10,000, (D) x12,000. CC: cell cluster
suspension, BM: Bruch's membrane, RPE: retinal pigment epithelium.

Algevere et al®e #ursl 248 3o] gl A4
AFPEINbAA g} S5YoA e A TS
oj2gt g5 Z7|d= o]4] FHZ FA|7} o] Fof
ot 371 o] BT o] 4] F-gjef A A o] &

AT} oA A3 AR ol 4Re) AR As
7 9902 475 gt

o2 5% Aol 2ol A A3
o FUgSIAES o o4 AESA we
£ BYY. AL FEARY A5 Haa
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AR £eH AAZ QY P2zl
opA g A EAL 2T Peavte] Byl ohig)
7) o AAXD Yk WAl
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WS )50 ZelE 3 B ARAO Yoy
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AZEAL] FHAA B F23uke] Y& Fepl
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A3 (fibronectin), k& IV (collagen IV)
2 vitreonectin® 2 TA9 ligandse} WA
A E 71AF-2] Q82 (intergrin) 9] fl-subunit
74e] S Ao Abgo] WA At u A o] A -2 e
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71de] RAE= AEY FE¥EnE ohyzt 7] A E )
T8 AR N Yot 1YY A Feta LY
M L] WEks) o] Ao Bk o] kA Aol A MR
el (cell suspension), MEF(cell sheet) 18]
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Figure 9. Scanning electron microscopic photographs of CS transplants cultured on BM. Cell morphology was polygonal in
proximal portion of cells proliferated from transplanted tissues (*), but RPE cells tended to be large, flat and to have scanty
microvilli on cell surface with reaching peripheral portion of confluent cell layers (D, H). (A) 1 day, (B) 3 days, (C) 1 week,
(D&E) 2 weeks, (F—H): 4 weeks. Original magnification: (A) x100, (B) x60, (C) x30, (D) x70, (E&G—H) %300, (F) x80.
CS: cell sheet, BM: Bruch's membrane, RPE: retinal pigment epithelium.
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Figure 10. Transmission electron microscopic photographs of CS transplants cultured on BM. Notice multi-layered RPE cells in

donor sheets (A), mono-layered and relatively tall cells in proximal zone (B, C) and flat cells in peripheral zone (D). Original
magnification; (A-C) x3000, (D) x5,000. CS: cell sheet, BM: Bruch's membrane, RPE: retinal pigment epithelium.
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Cultured Morphology by Tissue types of Retinal Pigment Epithelial
Cells Transplanted onto the Bruch's Membrane

Kwang-Soo Kim, M.D.!, Yu-Cheol Kim, M.D.", Kun-Young Kwon, M.D.}

Department of Ophthalmology' and Department of Pathology’,
Keimyung University, School of Medicine, Daegu, Korea

Purpose: To compare the cultured morphology of retinal pigment epithelium (RPE) cells which were
transplanted onto the Bruch's membrane (BM) in different tissue types.

Methods: Cultured porcine RPE cells were harvested in three types of transplants: single cell (SC)
suspension, cell cluster (CC) suspension and cell sheet (CS). After RPE cell transplants were plated onto the
porcine BM explants at three different cell concentrations, they were dissected and examined with a
transmission electron microscope and a scanning electron microscope at 1 day, 3 days, and 1, 2 and 4 weeks
for morphological study.

Results: All types of RPE transplants were grown and proliferated well on BM and required a shorter time
to reach confluence with higher cell concentration. Although CC transplants took a little longer to reach
confluence on BM than SC transplants, they were nevertheless well grown on BM and showed good cellular
morphology in monolayer. The time to confluence was much longer for the CS transplants than for the SC
and CC transplants and the proliferated cells tended to be large, flat and to have scanty microvilli on the cell
surface with reaching peripheral portion of confluent cell layers.

Conclusions: CC suspension may be a better candidate for RPE transplantation in the case of using cultured
RPE cells as transplant.
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