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AMD in vitro RPE/Mp

Exosome mediated Innate/inflammatory cross talk between macrophages (Mps) and
iPS-derived RPE cells: Proposal of new trait for the pathogenesis of age-related

macular degeneration (AMD)
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The pathogenesis of AMD is aggravated by chronic inflammation. Intact RPE
down-regulates TNF-a production by choroid-infiltrating Mps, whereas degenerated RPE is devoid of
this regulatory function. CD63+ exosome in co-cultures were detected by western blot or FACS
analysis, in accordance with the elevated production of nanoparticles detected by Nonosight. The
production of MCP-1, IL-6, IL-8 and VEGF from RPE were elevated in the co-culture with Mps, while
that of TNF-a and PEDF were reduced. The modulation of these cytokines was not visible in the double

chambered system isolated with 0.03 mm membrane filters, while those of PEDF, IL-8 and TNF were
significant even in the double chambered system. These results, together with the similar results in
the co-cultures of Mps with ARPE19, indicate the presence of cross talk between Mps and RPE cells
in human systems. RPE secreted exosome displays a critical role in the triggering of a vicious
inflammatory cytokine induction cycle.

miRNA



AMD
AMD RPE
Mps

PDGF TGFp Mps
Int Immunol,2002 2
Mol.Immunol,2002, Int. Immunopharmacol. 2002, Eur JImmunol.2002, 2003, JImmunol. 2003

2011 AMD
M1 Mps M1 Mps
(IOV'S, 2010) Mps AMD
Forrester. Nat Med. 2003, Ambati, Nat Rev Immunol. 2013, Yang. Sci
Rep. 2016, Devargjan G Curr Eye Res. 2016 CNV M1
M2 (Cao, Pathol Int. 2011, Zandi , Cell Rep.
2015) AMD Mps
RPE
26
AMD
(RPE) Mps
RPE/Mps AMD in vitro RPE
Mps VS
PEDF VS VEGF
RPE
RPE./Mp Evs, Exosome
M ps/RPE
EV)
2
AMD in vitro -1
RPE CD46, CD55, CD59 Clu

, CFH RPE RPE Mps




MpsRPE

RPE

®-1.Mps & RPEMfE T4 & 2 e S Eade

Exosome oxLDLAz &
e POS——— B{LBMHPOS
_ Ny %E l
(EVS) e RPE ##RPE — IL6ILS,
CD63 Exosome RPE n l X s
T%YY—L4 || mR IFHY/4miR
RPE - :
BitEMps/A\p —— BFEEMps/M1
0 [ 1
ERRAFREDR ERiEmR
EHEEERS Drusen& 5K
(FHRRTEAFRBRBERIETS D)
Ox-
LDL, HNE, MDA
RPE Mps TLR4
-1 POC
iPS RPE, Mps
Mps
Thl GlycolyticMps
OXPHOS Mps
Mps, M2 Mps
Mps M2
0.44um
-2 FEAIERTHREMY A b h A VEE K
RPE
Mps Lwe) R,
VEGF F/B: Mps Z/I4RPE T/ : RPEX £IEMps
Lo meer 0 . L6
M pS Qogyéi;g«,&@ QSSNQQ Q?‘J&@@\;‘A\é‘ &g_v‘.‘f;é@’r"& ‘%v\'éy\)q QSQ:&&@S“S@
iz I O e £
f ’ MCP-1 = IL-6
I o I s i - .
N & & & K & 8 & &
&RS«, &S‘Av & qf‘\:o Q?\‘\\ ogsa, @\g & § ‘S\\
RPE el | ezl e |
Mps, RAW264.7

Extracellular Vesicles=s EV



Eosomes (Exo)

[-3. RPE and Mps 1L &% TIZRPEA D 0D CD63* exosome%) i1 K

ipe lFIow cytometry iPs
\ 1 (0. 1pg/ul)
RAW MFI=1,293 | RAW MFI=1,184
Western 1 |
A blot i 1
anti-CD85 | o e 58 §E |
Exo - ) ©Tugi) g | Sl g
CD63-PE I CD63-PE
S RAW mri=2,091 | | RAW FI=2,691
N RPE | RPE
~ - - i t
CD63 CD63 - e o e 1
RPE ppg RAW RPE pg RAW B oeae : LR e TR
LPS: Lipopolysaccharide RPE MFI=1,923( RPE MFI=1663
| |
! 'y ﬁ
v W ! b T
" CD63-PE ) i "coea@s
LPS0.1pg/ml -3
RPE CD63
CD63 FACS
RPE RAW?264.7
W X — W N\ 73
[4-4 RPEEMps D HIFEIZH 1T 5 MR 51/ R FE A 1858 (LT 53 4T AR 4T)
Culture Supernatants ( CSs) Ultracentrifugation( UC) MagCapture(MagC)
_ smomon = 200 g 20000 :
E 600,000,000 ~ 80,000,000 ~ 150,000,000
400,000,000 z & 2 28:%8:%8 1 T £ 100,000,000
2 200,000,000 iin i £ 20000000 —o— N | £ 50000000 i IT
g 0 == - = = R B = 0 —
& & & T & 8T & & &
S\& <€ & Q\\(*\ &
N &
m50< W50-150 ®150<
m50< m50-150 m150< m50< m50-150 m 150<
Nanosight (NTA NanoTracking Analysis) Exo EV
E-5.L7Y VY=L (Exo) &, BREKEFRIC
REMEY M b H A~ LVEGFDEE %155
EXO ‘F /r(%O zmwzsu;:a é’ggg] (RAW264/RPE)
100,000
MagCapture €000 4,000
40,000 I 2,000 '
20,000 .
PS ) Spg/mL 25pg/mL 50pg/mL. 0 =(-)l:‘ Spg/mL 25pg/mL. 50ug/mL.
Exosome Exosome
ORAW264 ®RAW264+RPE BRPE ORAW264 mRAW264+RPE BRPE
EXO ‘R%@bo (RAWZG:"RFE’ f 86’6" (RAWZGI;RGPE)
100,000 2,000
50,000 1,000
0 | 0 o i
(-) Spg/mL 25pg/mL 50pg/mL. (-) Spg/mL 25pg/mL. 50ug/mL.
50- 1 50 l‘l' Exosome Exosome
ORAW264 ®mRAW264+RPE BRPE ORAW264 mRAW264+RPE BRPE
HIEE FABEDEOFM
-4
Exo
-5 MCP-1, IL-
6, VEGF Exo TNF-a
Exo RAW?264.7



®-6.EXOIE S HFBSE RV TR LI TO HIZHHE

pg/ml (LPSO) pg/ml (LPSO0.1) pg/ml (LPSO) pg/ml (LPS0.1)
100,000 400,000 500 100,000
s €800
50,000 200,000 r' 20 ﬂ 40'000 FI FI
Ex0 FBS o M I8 = T %
0o — e RAW RR RPE RAW  RR  RPE RAW RR RPE
RAW RR  RPE
onomal mexo-depleted onomal mexo-depleted onommal  mexo-depleted onomal mexo-depleted
IL-6 VEGF
/ml /m /ml LPS0O iml - (LPS0.1
o (LPS0) W (LPS0.1) P9 ( ) pg/ml - ( )
Exo ' 300000 1,000 5,000
60,000 ' 800 4,000
EBS 40,000 200,000 600 3,000
400 2,000
20,000 100,000 200 1,000
o — — n m o .= L 5 IL o
0
R RR RPE an R R RAW RR RPE RAW RR RPE
Onomal - mexo-depleted oOnormal  mexo-depleted onomal mexo-depleted oOnomal mexo-depleted

VEGF
TNF-a -6 -7

CFH, BJ-7. MR F B I K DM A E L HIE F OB EFHEH

Clusterin (Clu) CEH clu 55
CD59 10.00 18.00 12.00
16.00
8.00 14.00 10.00
12.00 800
o0 L 1000 I 6.00 I
8.00
o0 6.00 4.00 L
-7 2.00 i-"- 4.00 II 2.00 ix iI
= - 2,00 = u
oo W - — 000 — [ _ 000 == B
-8 RPE RAW RR  RPE LPSO.1 LPSO.1 LPSO.1 RAW RR  RPE LPSO1 LPSO1 LPSO.1 RAW RR  RPE LPSO. LPSO LPSO.1
RAW RR RPE RAW RR RPE RAW RR RPE
EXO M ps mnormal  mexo-depleted mnormal  m exo-depleted mnormal - m exo-depleted

exo—depleted FBSTHE EDFBSEREZR DR

E1-8. RPEMD 43 ihJ" BExo [EMpsITBIRMIZIMYAFEN S

RPE Exo . NoRAW | NegR " noRPE
e 2
exosome-Qdot B Rewexor B | s e || 5 TR
Mps oul : ﬁ
- w0 W i) i1 i w W e i3 w w w s i i
TNF-a o o ; 1o i eeto
i i
exosome-Qdot g; RawEX0+ g: RR_Ex0r §§: RPEEXQs
- 10 i > <
" W i i 3 w w W " i3 W i
wca wwca wea
9 " oo . o : -
ke o
exosome-Qdot E; —— §: RR £xoe Ef; RPEEXQ:
20 i & L ]
W e w i i3 w w w " i3 w i
wwca wwca e
RPE — RAW264 RAW264+RPE mpRPE

Exosome — Mps —

TNF-a = RPE = B-9. Mps B SETNFaldRPES il Exol “ & Y BE A 58 &N B
MCP-1, IL-6, VEGF pomi TNF-t (exosome addition) poiml TNF-a (sup addition)

600

600
500 N 500
400 400
300 300
200 200
100 100

] 0 5 ug/ S p 25 > 50
0 BoOugm  ExoSugmi  ExoZsugm  Exo’50ugmi supOugml - supSugml sup 25ug/ml sup S0ug/ml

QliS ORAW264 ERAW264+RPE  BRPE QMS ORAW264 WRAW264+RPE  BRPE

Cascade incorporating the observations in this study

RPE — Exosome — Mps = TNF-a — RPE — MCP-1, IL-6, VEGF
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Innate/inflammatory cross talk between macrophages (Mps) and iPS-derived RPE cells are mediated by exosomes secreted by RPE
cells: Proposal of new trait for the pathogenesis of age-related macular degeneration (AMD)
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