TTAAATCTCACAGC-3', reverse primer, 5'-TGACATGTTGCCTATGGAAGAC-
3'; for GAPDH, forward primer, 5'- CGATGCTGGCGCTGAGTAC-3', reverse
primer, 5'-CCACCACTGACACGTTGGC3'. Respective gene expression levels were
normalized to that of GAPDH.
TUNEL staining and I histochemistry. Apoptotic cells were detected with
the In situ Cell Death detection kit (fluorescein, Roche Diagnostics) in accordance
with the manufacturer’s instructions. The percentage of TUNEL-positive cells was
calculated by scoring TUNEL-positive cells divided by total DAPI-positive cells in
three non-overlapping areas (two mm? per well).

For immunochemical staining, cells were fixed with 4% paraformaldehyde fol-
lowed by staining with antibodies against Oct3/4 (POUSF1) (1 : 100 dilution; sc-5279;
Santa Cruz), or ZO-1 (1:200 dilution; Invitrogen). Antibodies were visualized with
Alexa Fluor 488 goat anti-mouse (1 : 1,000; Invitrogen) or Alexa Flour 488 goat anti-
rabbit (1:1,000; Invitrogen). Fluorescent microscopic images were captured with a
fluorescent microscope (Olympus BX51, IX71; Tokyo, Japan).

Western blotting. Cell culture supernatants (conditioned media) or recombinant
protein samples were loaded onto a 5 - 20% gradient SDS-polyacrylamide gel,
subjected to electrophoresis under reducing conditions and blotted onto a PVDF
membrane (BioRad). Blots were blocked with a solution of 3% nonfat dry milk/PBS/
0.1% Tween-20 at room temperature, rinsed twice with PBS/0.1% Tween-20 and
incubated with 1:200 diluted polyclonal anti-PEDF antibody (BioProducts MD),
followed by 1: 5000 diluted anti-rabbit IgG-HRP (Amersham). Detection of actin by
anti-actin antibody (Santa Cruz I-19) was used as a loading control. Membranes were
rinsed three times in PBS/0.1% Tween-20. Signals were detected with horseradish
peroxidase using an ECL kit (Promega). Cell lysates were made from iPSCs that were
serum-starved for six h () or five min or 15 min after addition of PEDF in the
absence or presence of p38 MAPK inhibitor SB203580 (Cell Signaling). Lysates were
blotted onto PVDF membranes, and anti-phospho-p38 antibody (Cell Signaling),
anti-p38 antibody (Cell Signaling) or anti-caspase 3 antibody (Cell Signaling) was
used to detect the respective molecules.
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S1. Cell growth of iPSCs co-cultured with primary RPE was perturbed.

(A) Schema for co-culturing iPSC with primary RPE. iPSCs were maintained in
culture inserts coated with Matrigel and co-cultured with primary RPE seeded on
the bottom of the dishes in iPSC culture medium. (B) Phase-contrast images of
iPSC clone 253G1 either cultured alone or co-cultured with primary RPE at
designated day of culture. Scale bar = 500 um. (C) Growth curve of iPSC clone
253G1 co-cultured with primary RPE. Number of iPSC clone 253G1 cells at
designated day of culture was scored.
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$2. Addition of rFVEGF or rBMP4 failed to alter iPSC growth markedly.
VEGF (A) or BMP4 (B) proteins in conditioned media of primary RPE or
253G1-derived RPE cultures after 24 h was measured by ELISA. iPSC medium
was used as a negative control. Mean and (SD) from three independent
experiments. (C) Fold-change in the number of 253G1 cells cultured either with
VEGF (0.1 pg/mL, 5 pg/mL, or 20 pg/mL) or BMP4 (0.02 ug/mL, 1 pg/mL, 4
ng/mL) after six days of culture. Mean results with (SD) from three independent

experiments.
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S3. Fifty pg/mL rPEDF possessed a biological effect on HUVEC, not
SK-N-BE(2) or primary RPE.

(A) Fold-decrease in the number of HUVECs cultured in M-200 supplemented
with LSGS mixed with indicated doses of day two conditioned medium from
253G1-derived RPE cells. Mean result with (SD) of three independent
experiments. (B) Fold-decrease in the number of HUVECs cultured in various
doses of rPEDF (1, 5, 10, 50 ug/mL) after two days of incubation. Mean results
of three independent experiments with (SD). *; P < 0.05, **; P < 0.005 compared
as indicated. (C) Apoptotic death of HUVECs after four days of culture in the
presence of rPEDF (50 pg/mL) was examined by TUNEL assay and visualized
as white spots. Representative trial of four independent experiments. Scale bar
= 200 um. (D) Fold-decrease in the number of HUVECs cultured with 50 pg/mL
of rPEDF after four days of incubation. Mean results with (SD) from three
indepehdent experiments. * P < 0.005 compared as indicated. (E) Phase
contrast images of neuroblastoma SK-N-BE (2) cultured without or with 50
ug/mL of rPEDF for six days. Fold-decrease in number of neuroblastoma cells in
the presence or absence of 50 ug/mL of rPEDF after six days of culture. Mean
results with (SD) from three independent experiments. Scale bar = 200 um. (F)
Phase contrast images of primary RPE cultured without or with 50 pg/mL of
rPEDF for six days. Fold-decrease in the number of neuroblastoma cells
cultured in the presence or absence of 50 ug/mL of rPEDF after six days of
incubation. Mean results with (SD) from three independent experiments. Scale
bar = 200 um.
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S4. PEDF induced apoptotic cell death of hESC (hKES01).

Apoptotic death of hKESO1 cultured without or with 50 ug/mL of rPEDF after four
days of incubation was examined by TUNEL assay and visualized as a white
spots. Phase contrast images (left panels), DAPI staining (middle panels) and
TUNEL assay (right panels). Scale bar = 200 um.



A Cell growth of Hela cell after RPE-conditioned medium treatment
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S$5. Reduction of Hela cells number was not drastic compared with that
of iPSC under existence of RPE.

(A) Cell growth of HelLa cell after RPE conditioned medium treatment. HelLa cells
were treated with or without RPE-conditioned medium for 4 days. Cells number
after treatment (with RPE sup) was scored and fold decrease of cell number was
shown in a bar graph with an error bar (SD). NT: non-treated HeLa cells. n=3. *;
P < 0.05 compared as indicated. (B) As few as hundred Hela cells formed tumor
when implanted in retina of nude rat. a) Cross section of non-treated (normal)
eyeball. Scale bar = 2 mm. b) Cross section of eyeball injected 100 HeLa cells
into retina. 25 weeks after implant. Scale bar = 2 mm. c) Histology of tumor after
Hela cells injection. Scale bar = 200 um. TPDs, for iPSCs is 31623 (n=20,
difference between two groups; P < 0.05) and TPDs, for Hela cells is 32 (n=28
difference between two groups; P < 0.05).



Supplemental Table 1
Key soluble motecules identified from gene chip analyses of iPSC clone 253G1, 253G1-derived RPE, and primary RPE are shown.

Development

PEDF pigmentepithelium derived factor 8,457 22,448 709 B &
BMP2 bone marphogeneticprotein 2 1,040 2,428 357 91
VEGFB vascular endothelial growth factor B 208 498 185 e8
MGST2 rmicrosomal glutathione S-transferase 2 1,085 4,644 585 742
GSTM3 glutathione S-transferase mu 3 (brain} 4,002 1,996 121 233

Protease/protease inhibitor

EFEMP1 EGF-containing fibulin-like extraceliular matrix protein 1 4,237 2,123 0.7 244
PLOD2 procoliagen-lysine, 2-oxoglutarate 5-dioxygenase 2 8,311 2,864 696 837
MMP14 matrix metallopeptidase 14 {membrane-inserted) 1,934 995 159 147
CPA4 Carboxypeptidase Ad 1,123 1,886 17 73

Cell adhesion/connective tissue protein

COL3AT collagen, type Hil, alpha 1 5,104 3,871 34 945

SEMA3C semadamain, immunoglobulindomain (Ig), short basicdomain, secreted, (semaphorin} 30| 7,425 4,928 31 79

Complementregulator/fimmune response

CFf . complement factor! 2,556 5,146 04 45
amyloid beta precursor protein
APPBF2 {cytoplasmictail)binding protein2 2147 2,218 302 500
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ZIERUOEEY MR T 282 E D, & b ESHMatke e b iPSMlatkiz T 7 F—~ (FRE)
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B, MROEEEEARICETAIEBRNRNA F54 e LTHE—FET L0, R1fRE
#WH (WHO) 04AMEREELMEMEZESE LT RHEE (1998) (Technical Report Series
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248



FTE  mEAHE

<Y AEOEY 10 LI 10" EOMEE%SE LC 16 BMEEL, BitaiEE LT Hela fifiz %
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5 b IIBEHEROMEK TH b [BEICBHET LM BLU EEELENICESICBE
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B BEABBEFEELRZE, BERIZVWThZEE, £V - N7 ORERELEOREPREL
CEEBRMTALEDOFEL LT, B NV 7 OEBEEF MISERIED—D L LT
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Hbo i, REEMOEEBHRABRICIB TS [EEEE] 121X, & P TOEETN TOMERE
BEEE ERTIMBTH S I LPEREIND, Tabh, BRERCET2EEFEREDR
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RIE, R7% Y, HFHREESFRECBT2MBOEHIFHYWETTVICBIT S in vivo TOFET
RUFHIE, BBETLIENEES,LTH D,
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