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[Fig. 4]
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densification * opacity improvement [Fig. 5]
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#202 P2 Day41 (160822) [Fig. 6]
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P3 Day42 (161004) [Fig. 7]
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P3Day42 (161004)

[Fig. 8]
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P4Day42 (161115) [Fig. 9]
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P4Day42 (161115)

[Fig. 10]
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Day41 (161014)

[Fig. 11]
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#214 P1 EGF(-) #214 P1 EGF 0.5 ng/mL (PO EGF(-))
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Day42 (161125)
£214 P1 EGF(-) (PO EGF 0.5 ng/mL)
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Day42 (170106)

[Fig. 14]
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[Fig. 15]
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[Fig. 16]
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inside the cell
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inside the cell
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Examples of Metabolite Hierarchies / == [Fig. 19]
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[Fig. 22]
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[Fig. 23]
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CTO09 P5 D34 (190122) .
. [Fig. 25]
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CTO09 P5 D34 (190122)
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[Fig. 26]
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Day34 (190122)
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CT09 P5 @ Y, EGF, 10 mM SB2, 1 mM SB4(+)

CD166 PE-A
2 ‘IU4 105

10?1

= c

0.1%

0.0%

o"nl

CD24 PerCP-Cy5-5-A

Ty
an' 10

Rl ML L
100 107 1o

w0f 10° 10t
CD44 PE-CY7-A

‘%4 Ba Bb
< 3 5
O] 4
g °3
v
8 0.4%
3

%] 0.0%

-7 Bd

Rl e e
702 |U:‘ 10‘ 105
CD44 PE-Cy7-A

90p4dn 90p44n
10.9% 0.5%

10

CD90 FITC-A

CD44 PE-Cy7-A

cell number 118x10%4 cells
ECD 1242

A
98.1% 1.8%

CD166 PE-A
ul

ad

0.0% 0.0%
c

10 107 10° 1t 10®

o
a.le

]

T Ty
D. IDI 103 10‘ 106
CD24 PerCP-Cy5.5-A

Aa

0* w°

10°
d.

CD105 APC-A

2

TNy Ty Ty
10! 160 10t 10®

CD44 PE-Cy7-A

%+ Ba Bh
< 3 5
0% 4
g 23
a3
o
2" 1.7%

8., 3 —
o 0.1%
T3 Bc Bd

L PR e v
107 ‘|l:l3 IO‘ 'IIII5
CD44 PE-Cy7-A

24
90p44n 90p44p

‘IUE

<
2
=
g
a8
5]

CD44 PE-CyT-A

cell number 123x10"4 cells
ECD 1295

[Fig. 27]



CD166 PE-A

o

CD105 APC.A

CTO9 P5 @ Y, 10 mM SB2(+)

28/114

Day34 (190122)
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Day34 (190122) [Fig. 29]
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b

Y, EGF, 10 mM SB2, 1 mM SB4
Y, 10 mM SB2

Y, EGE

Y, EGF, 10 mM SB2

[Fig. 30]
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PDGF-bb [Fig. 31]
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[Fig. 34]
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[Fig. 36]
In the absence of pyruvic acid, maximal respirations
decreases only in SPs with CST

P te (1TmM) i di Pyruvate (-) in assay medium
. #223-1 Passage 3 - 7yruva e (1mM) in assay me |um600.O y (-) y

. FACs \%00-0 *
AR _dOO.U 400.0
e “ S000 e
i S0 iy
- g0 7 0.0
3) 0 : :
Mature SPs : 88% O 00 - : 0 50 100
=1 100 Time (min)
= = Time (min)
(2_-3“:‘ #226 Passage 2 é
S ; 7 EACS gy 100.0
’ %_ 50.0
£
= 0.0
i [a
SPs with CST : 82% S Shhae i) Time (min)
Ll



37/114

[Fig. 37]
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[Fig. 38]
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[Fig. 40]
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#190719 P1 Day39 (191001) phase-contrast photos [Flg 42]
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#190719 P1 Day39 (191001) FACSResults [Fig. 43]
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#190802 P1 Day35 (191011) FACSResults
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#190719 P2 Day40 (191106) FACS Results
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PDGF-bb #190719 P1, P2

[Fig. 46]
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PDGF-bb #190719 P1, P2

[Fig. 48]
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PDGF-bb #190318 [Fig. 49]
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[Fig. 50]
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[Fig. 52]
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[Fig. 54]
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#190719 P4 Day35 (200121)
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Day35 (200121) [Fig. 56]
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Day35 (200121) [Fig. 57]
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Day 4
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[Fig. 60]
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Day 7
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[Fig. 61]
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Day 12

AEM-5100DCN Visual Field 1

[Fig. 62]
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Day 14 [Fig. 63]
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Two weeks after the start of culture, no difference was observed.
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[Fig. 65]
dedifferentiated differentiated
progenitor cells mature cells
ACLY Vs CS ACLY, ATP-citrate lyase. CS. citrate synthase
ACO1 ACO2 Aconitase 1/2
IDH1 IDH2 Isocitrate dehvdrogenase 1/2
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ME1 ME3 Malic acid enzymel/3
ACSS2 ACSS1
ACAT?2 ACAT1 Acetyl-CoA acetyltransferase 1/2
LDH PDH Lactate dehydrogenase, Pyruvate dehydrogenase
BCAT2
BCKDH2 Branched-chain ketoacid dehydrogenase 2
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Culture Conditions
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[Fig. 66]
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#184 P4 D135 (170421) #225 P4 D45 (171006) [Fig. 68]
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[Fig. 69]
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LC/MS data set (4,641 [Fig. 70]
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[Fig. 73]

Category Term Count % PValue Genes
Annotation Cluster 1 Enrichment Score: 72.73354929082193 ~ UP_KEYWORDS Mitochondrion 154 38.79093 1.66E-90 P24752, P
UP_KEYWORDS Transit peptide 107 2695214 1.65E-77 P24752, P
GOTERM_CC DIRECT  GO:0005739 mitochondrion 153 3853904 1.08E-71 P24752, P¢
UP_SEQ_FEATURE transit peptide:Mitochondrion 97 24.43325 1.79E-69 P49748, Pl
GOTERM CC DIRECT  G0:0005758~mitochondrial matrix 78 19.64736 4.07E-58 P24752, P«
Annotation Cluster2 Enrichment Score: 19.705945707316353  UP_KEYWORDS Lysosome 43 10.83123 1.93£-26 Q8NCC3, |
KEGG_PATHWAY hsa04142:Lysosome 30 7.556675 2.51E-19 Q8NCC3, |
GOTERM_CC_DIRECT  GO:0005764"lysosome 31 7.808564 1.57E-15 QBNCC3, (
Annotation Cluster3 Enrichment Score: 12.884973261402443  UP_KEYWORDS Oxidoreductase 56 14.10579 7.82E-23 PA9748, P(
GOTERM_MF_DIRECT ~ GO:0016491~oxidoreductase activity 24 604534 7.94e-11 Q8IWF2, C
GOTERM_BP_DIRECT ~ GO:0055114~oxidation-reduction process 35 8816121 3.57e-07 POO367, @
Annotation Cluster 4 Enrichment Score: 9.85201150604489 KEGG_PATHWAY hsa01200:Carbon metabolism 24 604534 7.82E-14 P11498, P
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[Fig. 74]
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[Fig. 75]

"' ' |Category _-TfTerm v |count [~ % |¥ 'PVaIue":Genes v|

Wnnotation Cluster 1 Enrichment Score: 9.89201150604489  |KEGG_PATHWAY hsa01200:Carbon metabolism 24 604534 7.82-141P11498, P
KEGG_PATH hsa00020:Citrate cycle (TCA cycle) 11 2770781
| | hsa00071:Fatty acid degradation 9 2267003
Knnotation Cluster 4 Enrichment Score: 4.531021570326307 G0:0006635fatty acid beta-oxidation 10 2.518892
_ hsa01212:Fatty acid metabolism 9 2267003
Bnnotation Cluster 7 Enrichment Score: 3.0657450055602973 ' hsa00471:D-Glutamine and D-glutamate metabolism 4 1007557
hsa00220:Arginine biosynthesis 5 1259446
hsal0250:Alanine, aspartate and glutamate metabolism 6 1511335
hsa02010:ABC transporters 6 1511335
9 2.267003

hsa00190:0xidative phosphorylation
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Nitrogen metabolism

Bile secretion [Fig. 76]
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Fatty acid degradation

Fatty acid metabolism
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PPAR signaling pathway
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Glutathione metabolism
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PPAR signaling pathway
Adipocytokine signaling pathway
Insulin resistance
AMPK signaling pathway

2 Pathway emerging from the analysis of those

with a ratio greater than 27
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Fatty acid degradation
Fatty acid metabolism'
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[Fig. 77]

Nitrogen metabolism
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Pyruvate metabolism

[Fig. 81]
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[Fig. 82]
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Nicotinate and nicotinamide metabolism
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[Fig. 83]
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[Fig. 84]

Antigen Manufacturer Product Name * Product Number
human ATP1A1 = Na+ K+ ATPase millipore Anti-Nas/K+ ATPase a-1 Antibody, clone C464.6 05-369
human ATP2B3 abcam Anti-Calcium Pump PMCA3 ATPase antibody (ab223787)
human AQP1 abcam Anti-Aquaperin 1 antibody [EPR11588(B)] (ab168387)
human AE1 abcam Anti-Band 3/AE 1 antibody  [EPR1426] (ab108414)
human AE2 invitrogen SLC4A2 Polyclonal Antibody (Catalog # PA5-82675)
human NBCel abcam Anti-SLC4A4/NBC antibody (ab56215)
human SLC4ALL (sigma)Atlas Antibadies Anti-SLC4A11 Antibody (HPAQ18120)
human NHE1 abcam Ariti-Sodium/Hydrogen Exchanger 1/NHE-1 antibody (ab67314)
human MCT1 NOVUS(R&D) MCT1/5LC16A1 Antibody (NBP1-53656)
human MCT§ {sigma)Atlas Antibodies Anti-SLC16A2 Antibody (HPADD3353)
human MCT4 Abcam Anti-SLC18A3/MCT 4 antibody (sb234728)
human SLC25A42 invitfogen SLC25A42 Palyclonal Antibody (Cat #PA5-61975)
human CA2 abcam Anti-Carbonic anhydrase 2/CA2 antibody (ab191343)
human CA3 abcam Anti-Carbonic Anhydrase 3/CA3 antibody (ab175300)
human CASB abcam Anti-Carbonic Anhydrase 5B/CA5B antibody (ab196800)
human CA12 abcam Anti-Carbonic Anhydrase 12/CA12 antibody (ah244308)
invitrogen Z0-1 Moneclonal Antibody (ZO1-1A12) (433-0100)
human Z0-1 — = -
nvitrogen Z0-1 Polyclonal Antibody (# 61-7300)
DAPI Dojindo D523 Cellstain®™ DAPI solution (wako code:340-07971)
mvitrogen Donkey anti-Rabbit 16 (H+L) Highly Cross-Adsorbad Secondary Antibody, Alexa Fluor Plus 488 (# A32290)
2nd Abs: anti-rab lgG dye-conjugated
invitrogen Donkey anti-Rabbit 1gG (H+L) Highly Cross-Adsorbad Secondary Antibody, Alexa Fluor Plus 647 (# A32765)
invitrogen Lankey anti-Mauselgh (H+L) Highly Cross<Adsorbed Secondary Antibody, Alexa Huor Plus 488, (# A32786)
2nd Abs; anti-mus IgG dy: =
invitrogen Daonkey anti-Mouse IgG (H+L) Highly Cross-Adserbed Secondary Antibody, Alexa Fluor Plus 647 (# A32787)
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[Fig. 85]
ATP1A1 (Na+K+ATPase)

ATP1A1 DAPI Phase contrast

anti-ATP1A1 mus mAb (5 pg/mL)/AlexaB47-conjugated anti-mus 1gG (4 ng/mL)
ATP1A1 = Na*-K* ATPase Anti-ZO-1 rab pAb (2.5 pg/mL)/Alexad88-conjugated anti-rab IgG (4 ug/mL)

Low expression in malignant cells
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AQP1(Na+K+ATPase) SLC4AM [Fig. 86]

AQP1 SLC4A11
| - -
| - -
AQP1 : Highly expressed on cell membrane in standard cells SLC4A11 : Highly expressed in standard cells

Not expressed in phase transition cells

anti-AQP1 rab pAb (0.87 pg/mL)/Alexa647-conjugated anti-rab IgG (4 pg/mL)
Anti-ZO-1 mus mAb (2.5 ng/mL)/Alexa488-conjugated anti-mus IgG (4 pg/mL)

anti-SLC4A11 rab pAb (3 ug/mL)/Alexa647-conjugated anti-rab 1gG (4 pg/mL)
Anti-ZO-1 mus mAb (2.5 ng/mL)/Alexad88-conjugated anti-mus IgG (4 pg/mL)
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NHE1 SLC25A42 (Fig. 87]
NH1
‘1 - ‘]: -
)
NHE1 : Highly expressed in standard cells SLC25A42 | Expressed instandard cells

anti-NHE1 rab pAb (2 ng/imL)/Alexa47-conjugated anti-rab 1gG (4 pg/mL)
Anti-ZO-1 mus mAb (2.5 pg/mL)/Alexa488-conjugated anti-mus 1gG (4 pg/mL)

anti-SLC25A42 rab pAb (2 ng/mL)/Alexa647-conjugated anti-rab IgG (4 pg/mL)
Anti-ZO-1 mus mAb (2.5 pg/mL)/Alexad88-conjugated anti-mus 1gG (4 pg/mL)



88/114

Organelle-Selective Localization of [Fig. 88]
Monocarboxylic Acid Transporter

Standard Cells ( reference )
MCT8 MCT1 MCT4

Non-Standard Cells

Nucleus
VES

Mitochondria vs Cell Membrane NON-EXPression  ( water s pump )

Cell Membrane vs Non-Expression
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#190719P2 (U Day42 (191108) [Fig. 89]
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[Fig. 90]
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58.3%

Total cell number: 46.8 x 104 cells

ECD: 46.8/2 x 10%/ 180

(2 wells)

= 1231 cells/mm?2

80

pHi

pHi_BCECF-AM (n=12)

pH7.35+0.228

cHCECs#190802P3 (2

[Fig. 91]
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[Fig. 92]

#190802P3 Day40 Nancy A(+) Y(+) : 200115 @ well#1+2
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pHi_BCECF-AM_cHCECs
9.0

85
pH7.35 = 0.228 (including outliers)
8.0

°

75 pH £0.156
— L ¢
I ¥ "

——

l

7.0

6.0

O standard cell #190719P2 (+A+Y)_Day40
O non-standard cell #190802P3_(+A+Y+SB2+EGF)_Day35

(

[ Statistical Processing_at Median Comparison 1

If outliers are included,

Mann-Whitney U-test: p = 0.003966

[Fig. 93]
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to P3 (T-25) — P4 (24wp)
on Day39 and used.
C37 P3 Day39 (160126)

e

The cells below were passaged Day38 (160125) CPC photographing %200

[Fig. 94]
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2112

Nancy
+Y, +EGF, +SB2

> Day 17

‘Nancy

+Y, +EGF, +SB2

> Day 17

Nancy
+Y, +EGF, +SB2

> Day 17

Nancy
+Y, +EGF, +5B2

> Day 17

Day 17
(2/12)

After reaching confluency, cells were
cultured for 20 days in media
without Y or EGF or SB2 3/3

v

Day 37

Nancy
+Y, +EGF, +SB2

> Day 37

Nancy
-Y, +EGF, +SB2
e > Day 37
+Y, -EGF, +SB2
N > Day 37
+Y, +EGF, -SB2

Day 23 Day 36

(2/18) (312)

Collection of culture supernatant FACS

— Cytokine measurement with BioPlex.

[Fig. 95]
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Day37 (20160303) [Fig. 96]
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Day 37 (20160303) [Fig. 97]
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[Fig. 98]
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Involvement of MiR34a and CD44 expression and [Fig. 101]
mitochondrial energy metabolism control pathway
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46 h after mimic transfection

& Control mimic ®-FECTonly - NONE miR34a-5p mimic
xp=0012 *p=0015 *p=0.012
n=3
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f/
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/
/N
———
S —f———
vV— ¥ . C—
10 20 30 40 50 70 80 90 100
Time (min)

’p: Student’s t-test

[Fig. 102]

(NONE v.s. miR34a-5p mimic)
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Cell Tissue 4~
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[Fig.-103]
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[Fig. 104]

Induction of differentiated or matured, human functional corneal endothelial
cells through dedifferentiation pathway from somatic (stem) cells
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[Fig. 105]

Mitochondrial function is influenced by intracellular pH, and
the differentiation/dedifferentiation state of cell is defined
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Intracellular pH enhances mitochondrial glycolysis, and
Citrate, which is transported from mitochondria to the
nucleus, acetylates histones by ACLY localized in the
nucleus, thus altering the mitochondrial molecular
composition and protein composition and modifying the
function
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[Fig. 106]
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[Fig. 107]

Expression of ion channels » monocarboxylic acid transporters in standard cells * non-standard cells
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Enhancement in Histone Acetylation in Non-Standard Cells

Selective Expression
of ACLY

o7,

standard ;:ell
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[Fig. 108]
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Immunoblotting: #191224S P4 Day46 & #200313 P1 Day74 [Fig. 109]
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anti-IDH1 rab pAb (1:180 dilution, 5 pg/mL)

anti-IDH2 rab pAb (1:120 dilution, 5 pg/mL)

anti-ATP citrate lyase rab pAb (1:2000 dilution, 0.119 pg/mL)
anti-ACSS2 rab pAb (1:200 dilution, 5 ng/mL)

anti-GAPDH rab pAb (1:2000 dilution, 15 ng/mL)



cHCECs_#191224SP4 (

110/114

Day46). D (Nancy+Y)  ieidsisrupayes oy, [Fig. 1101
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GHCEGs #200313 (Day74).@ (Nancy+SBA+EGF) o bersenieedl] - [Fig. 111]
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(1 well)
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#191224S P4_Day42_( Nancy+SB4,EGF
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[Fig. 113]

Total cell number: 133 x 10 cells
(1 well)

ECD: 1400 cells/mm?
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No difference observed in HAT activity
between standard cells and non-standard cells

Decrease in HDAC activity in non-standard cells
HDAC activity lost due to HDAC Inhibitor (TSA) treatment

HAT/HDAC activity measurement results [Fig. 114]
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