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Frim

NI TG R OK 8 FIZHFENSHTHY . MRIIHERE A1 5 72O OREHE
e LTHRET 2 (1), SREITARER & R B AR, SRR LK ORAFIZ L > T
MRS D, IREKIZERK 24 mm OEKIE T (2). SMUNS . M (A5, flik),
L (S &M M, BARIR, IRKSIED). PR () o 3 8 THER S 4L 5 IRER
BEL  ZOHREMIETIRNENSIER SN TS, FEEEEKTH HIRNEIC
R, KEIER, TP EREEN D, IRICA -7, MR C AU A2
S, PirpRt, BIAZX, Bz TOMABRRIRIZ A D (3), AfSAII, TREALEID
AR AP CIHFRAEL S NG Z & T, B e LTR#kan 5,

MRS, ARRRSMIEEE I k3 2 PRI T D . R & AR
BEINDAERL S D (4), FAEFHIC, RN (PR LB IZIRMRAAR N & . N
s ERTIRMSIME D & 5363 5 Z &Moo TV D (5), MERIENEN S, O
NEESREL, @i, OmREiinE. @NMERE. ONERE. @4
W, OSSR E., @SR, OFMiaE, O#EKEZHRE LEED 10 EiHED
RS D (Fig. 1), SAREMSRICBIT 2 1 R=a—r IHEMRTH D . HEE~
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Ao T HITHRAMBA SN AR T DM E 2 LTIk 7~ LB E L %
(3), ARMHAE I ZBEAIAD & AR 72 0 | MBI 1T DABRESSZ DA 13
2%, HERHIIIIAR CINE L, ARSCHRNDICEETH D, —J7. B
AT T 2R A F 5, $EAHIRL T L7, ok, Misii (2
W= a—u V), MRERIN Gk=2—1 ) 25 L TIMUEIRIE A~ 7 Vi
EIND (3), MEEOHNINLE S 2 TEEE L WV, EREMR R RTIE®RE S
HIeDITH R L 2T 5, WX, VT A BT U F U bk S
NOEFXFY L R T 4V HEAARNET D720, HAa B2 D (6), HEED
T LD ERIT L E & R, JEEIEIC T D A 2SMEE L 72 W EE I 5E
WTHY (7). AOSERMINREE L TWD I ENBRALRBHICRS TSR L,
EWRDZ AT Z EIZER > TV D,

MR MR HE A3 2 A 1L, NERENIRD B 2 VI IRENIRICH R L. MR
J& (NEERLE £ ) 25T 5B i & RN & 5238 9 2 RIS AE O 2
DRSNS, MEEMIIE L, REEMNE® (superficial capillary plexus:
SCP), 1J& A4 (intermediate capillary plexus: ICP), {4J& EANIMZ# (deep
capillary plexus: DCP) 7> HAERL S 4L, FARRE D> & BB 2> 0 I IRFLEEE

[ =AM 1.4 W (radial peripapillary capillary plexus: RPCP) 2334fi 3% (Fig. 2), ik
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Fig. 2 Morphology of vascular plexuses of human retina
Boned-Murillo et al., Biomedicines., 2021 X Y 51



HiMIIEfE 121X SCP, WERKLIE O NEE FLmIZ X ICP, WRRKLIE o 45 FLm 2 i1
DCP AFET D, Mg b, MAREMIME & ISIREMMmE T RE < R D, Ik
FEEICAFAET 2 MENEGIZIZZ A bV v 7 v a UBMFEE T, MLEGR
D HEEBEZRFME LTS, 2O, MEEGEERIZBTLZ24 Yy
Y7 a VIINRAS LA 2 B U 7 iER 4y 2SN ~ B T3 D D 2 FHE L
TW5, 2 O ITAMAlMIE RS FY (Outer blood-retinal barrier [BRB]) & FE(EAL
Do —Ji. MANILE DN EHINEIIA BRGS0 < BRENBGE TX A B
Y7 va kT HZ LT TR BT S (WILIEHEREEI M : Inner
BRB), Inner BRB Z A& %4 % PN ACHIIRIZBEMAL T 52V ¥4 M L - THTE
ENTEY, EHICZOIMINIE Miller MRS FET D, 24 OMEIC

3 I 7o S FES D 2 & ¢, EA L7 inner BRB A58k 9° 5 (Fig. 3), =
DX HIT, WEIZH T 2 EREILBRBICE > CEEICHIEI SN TR Y | Mk
N CARZE 72Ky MAE R /Y D3 T RE L 72 WM A MFAE LT D,
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Fig. 3 Structure of the inner and outer BRB
Joussen et al., Eye., 2021 £ Y 51/



PMIRE DFRE 2 Frif & 9 5 FEARMAFIREAE & LT, IR sE AR50
HIVD, NEEEBEZEME T e ENC 30T 2 IR RREE 1 ALIChLfE L, ARIRIC
BWTH4ix GO LBEERIREETH D (8), MEmEEHEAMEIX, MCKA TS
ZHEAL L AARNICZ VBN B LD, ZMEAILHBE O ZERER I T b 2 Hh
B EZERER I R e U, BRI TR O ME BT 2RO D, Il HBEA
PEIZ. N0 AFE (9), PR (10), B2 (1), St (12, 13) 7o &, 24k
VAT T 77 2 —NRIERCERICEGT2ZKNFRETH D, BHA NN R
BEAPEIZK 3 2 ip R & LTIl E N HEFE K 1 2 45/ & L 72 $T vascular
endothelial growth factor (VEGF) FE23BHIE S AL72 725, ZEma i Nin s B 28 M2 64
DA N IRVEIRIITAFE LRV, FARARRERIZ R 2 M i DM <,
BT BEAMELC K o TSR BRI Ml 3 e B A2 521 2 & R Al
HIRRIIPEE PRI~ B D (14), I BEZEME DO RE R 2R BRZ MBI T
E L THIKR HIRT (CFH) (15) ok Y > 7'a 77— CTh D ARMS/HTRAI (16) 73
FF B D, ZIUETIZT RPE6S (17) X0, #IAR T D (18) ZAZHY & L 7= HA| 23 FE
Ma RNl BB ME ORI & L TR SN TE 2D, WInLd &ARITIEE
STV, 7204, induced Pluripotent Stem (iPS) #lfiE % Fv 7= 7578 %E DB
FITEADPEE > TN D, MEREEEEMER IS ZAEBF IZ5 LT, iPS
s & MR > — RO R B S — RAERIL . BT ~Bii 2 T
WM T (19-21), ZTHVE TICBHE L oM@ B — MSEIC ST
D 2 ERLENMEIZOWT BAFRFIR D HE SN TS (19,20), LALARR 5,
AFBME I — F2{E2D E TICRMBNETH 5 2 & 0mARIGRE N
METH O . IR EE AT T DAEHEIRR & R DT A 2 R EHENZ <
TFET Do IMEHEEBEZA M OB K OWERR 3R R ORFII AR HRTH Y |



FHARERG RIEBHFENRIGFETIZZR W=D IRN O MRS 2 RIRIZE < 2

ENTE DMFRIEDBRFENEIRFRE S SN TWVWD,

BRB DRHE 2 R & 9 2 MAARKS B E PR, ik B o fR BT @3
HIFAETH Y | B RN AP O ERIRPAZE I R S D (22,23), &
A2, BHENEG B VEIIRIEIE © B 2 MAF BT AR AET 5 2 & TR
B TNARTIEETH D, MEREGAHE ERMROIEIERTH 2 7V v 7 B3Iy
AN T E LTHEREL TRV . RIS & o3 £ 18 384 2 I 3 % 23,
outer BRB 23fEd™ 5 & IRMGISILAZ B8 70 » 7 A Bl L iR 8l 2 454
% (16), T OFER., MPEFECHMZA T, HAKTFICES 24, v/ a7 7
— ORI 03 bR RN & PEAE Sz VEGF 2 IRAG I & 54 2 24 %~
AP =L Falb—H—L LU THIETSEEZLNTVDD (25,26), Ht VEGF 3
(it 2 RO BEDNFET 25 2 &0 (27). B ISER R S e C
LOFETH D (28),

Fo, REAMIENERE O — DI ARMASHERS & 5, MEEEHIKEH 58
FEIL, ST 1,600 7 AFRE O BE SRS 5 & MERBREE TH 5 (29), #EE
FRARZSPAZE L, MM IO i 2 28 © 5 2 & CRAIFEEICHE S (30, 31),
MM AR A PAZE L CMLpEAME N 972 &, Mk Mk AE & 70 W VEGF %1%
COLTDRRZ 20 A P AA VDB KREIZHWMS D 32), T5H&,
B/ 12 51F % inner BRB 2SAAEE L, M XU 7EEREAME T35 72 O MR ~
MRS TR 3% (31). MEMEERARPAZERE I %E L C. VEGF 4%y L Lzt
VEGF #ENAREINTWDH, Ll L7 HADNE BV & Rk, w2 Ff
SHEOHFENFE-E L TEFLND 33), & DI, MEREIREAZERE 1% i &
AERENIE L WO BOHEZED 2R d D, MMLIZ &V #EEAN TIERENZ VEGF 723
TWIIND & HTFAERSLHEAFTO VEGF RESEML, fERE L TITEOM A
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72 E ORI H AEME 234 U 5 (34, 35), MEEFFIRPAZEEOH TH, MEEEH.O
FRRPAZESE I 100-day glaucoma & & FFIEAL (36). I HrAEREN R &2 8 IE 9 5 HE
SEDSEI, ME BT AN IS E T 5 & BAKORIEE A EE i, IREN L&
T2 & TERPIANLED, 2020 121350 VEGF FEN M B ERkNIEI G 515
I L L CORRBENT, L LR 6, M ARNEEORERAEIZIEL VEGF
USDRFHEEGT 25 Z RIS TEY (37). BRI A ., IR Z
W= FIRRB DRI v RE R BIR B E T V2 VTR AL ETH D,
KBAIMEIRIBIC BT DMK T 2B <IlTid, #EEGHIIE O RGE CHR L O 18+
MHERFDEE TH D, £ 2 TARUETIE, MRS IRE R T DERR I Z .
IR R LI 870 RR. D73 BEAR A S OSBTBLIR I 2 — &7 > S O¥RR & B IR & =
PHL 72, 3 1 BECIEA ARG E T L 2R L, M (R
W A3 2 EHCIBRIER ORR 21T o7, 3 2 BT, MRS IR i & % E o
WREE T V& RO CRTBLMAE AR 7 2 PR L7z, 25 3 B Cld, MENEsIR
PASESE I > TRFE S 4L 5 MAE BT AR T T L 2 ffNr U, 1B YR 722 /N5 .
IRBEDSIRAE 7 MRS R 5B 2 Wit L7z,



51T OGER S MNEAL f BR LZ ek 2 ARRR IR 1 D BESR
1 WS

BREICB T 5 PR IBFKE B A 5D 2RED 5 6 MR A MEREN
i B BE S ME TR O KRB O b b, ZhbDERBIZEB W TR, £/
Z W5 e OB e AR 3R S D 2 & TRIA~EE D, 2014 FFOR
FINZ 81T 2 M (58 ZE VEAE D R IR 2 e B REFTRFE 203 29,330 A TH D, 2015 4
(IR R E S LTe, F7o, I sEBEANE T A ARIETKR 69 5 A [2007
ey NI R 2T ¢ B BRRA L TV D EHEESNTE Y, KETIEFRKH
JRKR 1 A& 55 (33), &<, mili b EIT§ 2 AT B W TTREFE LD
HOMASFRA S du, M s BE AR5 D16 R OB IIMEORE TH 5, 1
FE7R R TR IX, IR ICB T A2 EERIIEY AV 77 7 X —ThH V., Kk
I E T 7L 2 AW TR RE S OBRRIT. BRRIER N RE W,
IRICA -7 E, S ET 2 RMEICZ RSN D 2 L TEREFICE
s, HERTRIRAEET HHEETIE, KICLD2MER b L RITHITRS
NTW5b, 207, MFEIZITIEEEA b L 2Tk 2 BB 2 /e LT
Do WTAUREBT XY U F U EOEMARIT, FECORIEMNSC, ik
A NVADRR & 702 —HEBERAAZHET 2R EZ A LT 5D (39,40), —7,
IE 2> THEA VA Z DI TE < b & MuESE AL SN,
iz Bk d 5, BEHEARZ LIC, MEIIHERMEVEETH Y . MEIKEE
Ze I 2 #RRR R E R I NI SR BE A MEIRIR IC R DT D Al 5, m=n
— IR —F Y UIRIRRIE L L CBIT SNz R U RS CH 5
BLIRENZ L0, mE=m—/WE R332 D2 R EI LI iR iR E RIS
Mz T, KRNI VEREENSINWT U —F DhVRIREEEZ AT 5 2 &k
D (41-45), MEEREIREICHO SN D FEH DL ATIRNICEER G 24
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FERd Y | FEEOEVIEREANEL 2D, —), PEBITHEA AT o rE =
7—/UE, KA X0 M A R R & S D RTRRPE A I T & D,
a7 =20 F 68.5 kDa DYAT A NZEL 593 DT I NGRS
YL L R TH Y | il 88 kDa DREHIEA S IREEC W E N D, £
OREEIE, THEO 7T =2 U E— bR NRE BRI, N7 7
FJ=a2lVy, 77==2VY> G, F, B, A, C, D, E LREINTWVD (46), 7
B/ =20, RIEFICBWTHWMINDIHFHERT T A X —1F (47),
Matrix metalloproteinase (MMP)-12 (48), MMP-14 (49), Proteinase 3 (50), A
disintegrin and metalloproteinase with thrombospondin motifs 7 (ADAMTS-7) (51),
Cathepsin L (52) 72 D7 a7 7 —FBIlL- T/ I=a ) or~Ltylisnsd &
BN > T % (Fig. 4), —J7. secretory leukocyte protease inhibitor (SLPT)

N,
% HDL/Apo Al 2z 7 077=20¥

SUEIR, BRI BT — eoeee
‘ \ MMP-12, MMP-14,
Blzokrrars=a1 SLPI, Apo A-l —] Proteinase 3, ADAMTS-7,
Cathepsin L

OYIM IS ZRET S 47, s5zavuv

53), AR IZ 5T '@®@©..

Jury 7= 3 EICH Fig. 4 Cleavage of progranulin

AR S 2 WNEI 7 7 U T B EAIND Z ERP LN STV D (54),

2006 FEIZIE T 07T =2 ) v OBIG RN, BIEERIEEREREE DR & 78 %
Z LD ST (55,56), ZOOFEALUME, v s T =) oM REIZES
DHAIE S E S S, MR ESOMIAGFARESE L2 2% (57). 73
A F BICKDMREEEN ML ZIRET D ERHLMNIR-T (58), T
T, 7l 7= UPNEFEEMEEREELZNE T2 (59, TR T ==
U U REPHEERER R 28K T 5 2 LA ME SN TND (60-62), ZDXHIZ
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Ta s =a ) VIMRREER 2 AT 5700, MIRRAMREICKT DR S
=7y FE LTOISHBPEIR SN TS, LR, 7I =2 VR Hfx
PR R RIT TR OW TERIEAA R AN L, RIS T, 7'm
7722l I ) AT OER AR T2 ZEBHALNIR-TE
D . RIEIIPIRIENEA 47, 63). BEIIRIEREFRAFT 2B 6T 05
(64,65), FHAMRERICIBNTT BT T =2 U I RREIER 2777358 (57, 66,
67). 77 ==V IMIRIEIER (57, 67) L OWRFEIEIER (64) 23 2 &4
WwESNTWD, ZOLIT, FRMRERICBITS 77 =2 U OERICSWD
TIERMEALRm N L L, WREEICST 57w 7T =2 ORIz
L LTI =) COEMEZRAT 2 Z L3R ICEE TH 5 (Table 1),

rnrsi=a v 7o=al v Xk
IFHPERICEIT D TNF-a FEAE % FR A7~ & 0> IL-8 BEE % Zhu et al., Cell, 2002 (46)
i+ 2, TLtET 5,
3ONT T =2 ) A I (Attstrin) 2 TNF-a & TNFR2 @ Tang et al., Science, 2011 (62)
FEERZE L. SURIEIER 2 RFT 5,
i IR ER D lERE 2 B L - Kessenbrock et al., Journal of Clinical Investigation,
PIRIEER %2R, 2008 (49)
1A S AR & O 118 R AR > B D Kojima et al., Atherosclerosis, 2009 (64)
IL-8 PEAE Z M T 5, IL-8 FEAE & LT D,
RIEMED TDP-43 S B 2K T &+, - Beel et al., Molecular Neurodegeneration, 2018 (65)
" PR M A4 9 5,
X 7Z=a2V> (B &E) A, Salazar et al., Journal of Neuroscience, 2015 (63)
g TDP-43 12 & 2 st & S %,
a MR R AT 5, 75=a U EMN, Van Damme et al., Journal of Cell Biology, 2008 (56);
AR A RtE T 5, Beel et al., Human molecular genetics, 2017 (66)

Table 1. Roles of progranulin and granulins in the periphery and the central nervous system

ARETIE, KFHFREEREETT LA VT, MRS % T c& 5
TROREIE D 2 VITTRIEIEN OBRR 2 Afa LTz, BT, mt=m— D& EN
WREEIZ L 2D MESEE L Z MHl CE D OB OV TR Lz, bz, 77
== U U AR P T M E R A R LT,



o528 FEERAME RO
2-1 EEAE

FERIZH W TR K OFAEKIX, LT DY) Th S,

AR IR RS 4L (Tokushima, Japan), HifbF kU 7 A (sodium
chloride: NaCl) %5 o # (b k4t (Osaka, Japan), /X7 7 ¢ > (Paraplast High
Melt), Hematoxylin 560, Define MX, Blue Buffer 8, Alcoholic EosinY 515 (X Leica
Biosystems (Wetzlar, Germany), %A 7' L ¥ U ®1%80R#K. X KU %P SRR
05% b NI RED 05%7 ==L 71 MR, &7 LA U%MIRIE 0.1%
(e 7 1rm o) b U L) 133 KRS (Osaka, Japan), 7% I~
L5 — = R NS (Tokyo, Japan), ¥ 3 7 ¥ i3 = VE GBS
(Osaka, Japan), =2V > A FL 7 h=A % Meiji Seika 7 7 /L~ S
fI: (Tokyo. Japan), Tween-20 Solution |% Bio-Rad Laboratories (Hercules, CA.
USA), fetal bovine serum (FBS) (& Biosera (Kansas City, MO, USA), Immobilin-P
IX Millipore (Bedford, MA, USA). protease inhibitor cocktail, phosphatase
inhibitor cocktail 2, phosphatase inhibitor cocktail 3, Igepal CA-630 [% Sigma-Aldrich
(St. Louis, MO, USA)., Propidium iodide (PI), Hoechst 33342, Pierce BCA Protein
Assay Kit % Thermo Fisher Scientific (Waltham, MA, USA), Can Get Solution 1,
Can Get Solution 2 [FHRVER S (Osaka, Japan), 77 I %V — UIEEEIE K
o sl bk TR 4L (Tokyo, Japan). Blocking One-P. U » g — /KT
~U w7 A ZKF) (sodium dihydrogen phosphate dihydrate: NaH,PO4 - 2H,0), Y
VEEIKSE T U U A+ K (disodium hydrogen phosphate dodecahydrate:
Na,HPOs + 12H,0), U % — /K3 7 U 7 A (potassium dihydrogen phosphate:
KH>POs). 1 mol/L Tris-¥G &% @K (pH 8.0), x> L+ 74 7 A7 #i&th

(Kyoto, Japan), mE=nm— /VIERIE A%/ —/NL =& /)—) FTHFI 2
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— L N U T A (L U 7 A (potassium chloride: KCI), % (hydrochloric
acid: HCI). SuperSep Ace 5-20%. /X7 /L AT LT & R (paraformaldehyde: PFA).,
6-7 X J ~ F % ¥ [ | Tris (2-Amino-2-hydroxymethyl-1,3-propanediol),
ImmunoStar®LD, R7 T /UEEEET kU &7 2 (SDS: sodium dodecyl sulfate), Sample
Buffer Solution with 3-Mercapto-1,2-propanediol (x4), 7'V > A7 a—RX|3E
+7 ¢ v DTSRRI L (Osaka, Japan), Cell Counting Kit-8 (ZFE=2#1[A]
{ALZFAFSEHT (Kumamoto, Japan), normal horse serum (& Vector Labs (Berlingame,
CA, USA), 4 VY T7NT 037 47 b U AR S (Tokyo, Japan), O.C.T
compound XV 7 77 7 A T v 7 V¥ N URIEHE (Tokyo, Japan) & D ZiuE
MUIEA LTz,

Phosphate buffer (PB) (788 /K12 0.2 M NaH,POs * 2H,0, 0.2 M NaHPOj
12H,0 & 725 £ 9 IZFA%L, Tris-buffered saline (TBS) IZ7%8 7K(Z 50 mM Tris, 138
mM NaCl, 2.7 mM KCI & 725 X 5 IZF%, Running buffer {% Milli-Q (Millipore)
(225 mM Tris, 190mM 27U > > 1% SDS & 725 &£ 9 IZii%L, anode buffer 1 1%
Milli-Q 2 0.3 M Tris. 20% A % / —/L& 722 X 5 IZFH%L, anode buffer 2 1% Milli-
QIZ 25 mM Tris, 20% A %/ —/L 7025 X 5 IZHH%, cathode buffer | Milli-Q (Z

25mM Tris, 20%A % /) —/L 40mM6-7 I ) ~FH ol b ool L7,

2-2 EEBRITE
2-2-1 FEBREWY

AWF7ETlL, BAT AL —R & (Shizuoka, Japan) K W HEA L7z 8 i
WENYE ddY ~ 7 A2 W, ~ T RET T AF v 7 8l — 2 (i€ 24.5 x f 17.5 x
B 125 cm) V., BHAK T CEZEE (CE-2; HAZ L7 &t

Tokyo, Japan) |Z XV filE L7, FEERE D HLY 4\ X Association for Research in
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Vision and Ophthalmology Tk® HNT=H A RT7 A o &2#8EF L CEmBLE, T3
TO~ T ATREIRE; 24 £ 2°C, FRTIAE; 55 + 15%., ARFE 12 FERE (FRER; 4
Al 8 Ri~"F1% 8 IRf) TEIE L7z, FEBREIT O ITdhTo» TL, ERIER K FE) YA
B - B EREBSICHMETKRBFE LTV, TP A%Z 072 ECEE L,

2-2-2 SGHRHIC X o~ v A GMfEREE T L

~ U A% 24 Wi, SERAKFE CEE LIS S8, KO 30 R
ATV T P1%RIRIRIZ J 0 BiE U7o, B 2 R k. B AT (Toshiba,
Tokyo. Japan) % EESIZE > b L7c8EE D OEE A W T, 8,000 lux DYEEREE T
T3~V AEEET 52 & CREFEELEE L, = — LHEEE 80
mg/kg K ONT T A — VIR KRN | mg/kg 13, YERRES 2 BRAAT 2 BRI

BaES L,

2-2-3  HERFROREAM

2-2-3-1  #EIEE DA A 1Y

2221 > THEERR A ML L=, 24 ORFIEIS 21TV, @EEE T
T3 HMEAEEIT o2, & BITHERT 24 BT L-%I1C, MR G 217
ST, v UAZSEMHEBFNC CLBIE S, <~ U ARERZHH Lz, Z0H%, 4%
PFA %A 0.IMPB (pH 7.4) % 2 uL i FARPNIZ G- L, [T T 48 IRff#] 4°C CIH]
E LT, BE%R, 70%=5 7 —/L 2, 90% =% / —/L 1 IEfH, ks ) —
VLIRS Al 2 Lo LIRS [El, @lfig ST 7 ¢ 2 45 IR ORI RS S &
oo ZD%, XT7 4 N THIREKZEM L, X7 1 h—A (Leica Biosystems) %
HAWT, BE 5um OUIFZERL, H/8—7 T 2 R TERASH,

Osaka, Japan) {2+ 37°C T 1 B L, =iRIC TR LT,

12



2232 A~ hFUY v AT
RI T4 U, FV LR LTART 7 0 v ETRE LI, DOV CTERE
HIZ T V3 — VR % T o iR IR R KIZIRZE L7 1% . Hematoxylin
560, Define MX, Blue Buffer 8, Alcoholic Eosin Y 515 (Zi=2 L T, EFEA9IZT v
=L THAL, FPLUTHEML~Y Y b7 A v 7 (RIEEEKRASH,
Tokyo. Japan) Z W THE A L7z, IR IX, A — A v U 8 b BEMEE (BZ-
X710; KRSt —x > A Osaka, Japan) 25 H L Tk L7z,

2-2-4  EEEX

22212t > THAEFE = 2 Al L7-%., 24 ORIES 21TV, @EERE Fic
T3 HMEABZIT o7, S OICHERERNZRES 572 DIZHE =T 24 R E 7
%2 L CHIEIS S 872, £D%, 120 mgkg 7% XV KN 6 mgkg ¥ TV D
IREEEZ IEENE G- L, I RY P mlRIRIC L0 Bl U7, AESmEMm A M,
P R 2 B ICERE L, ABICBEEMmE L CH® LED EfRa it ¥ 5 2 &
T7 7 v ¥ =z electroretinogram (ERG) Z & L7z, HIEILLA T O 5FED G4 THT
S7c, E£7-291 log cd-s/m?* DI CTHIE L, 30 R DOKENAIS D#£12-1.92 log
cd-s/m? OFEHPLTRIE, 153 BOBENEIS D%12-1.02 log cd-s/m? D IEHIL THIE

Iy T DBFNENS D 12-0.02 log cd+s/m? OFEHIPLTHRIE, 2 /M OKFNER DI

0.98 log cd*s/m*> DEHIE CTHIE AT 72, BEIROIEBEMN LR MinE T allk, a
B DTA R B 5 THSG £ TORMEZ b & U TN L 72 (Fig. 5).
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b | all DTEM GRS E TORME | DAL K OMallertll i OFEEE 2 KBk

Fig. 5 The ERG for functional assessment

2-2-5 JERRHIT K D~ U R B MR EE T L

B = U 1R, RRRSY 1 AT S ALZET 237 7 (Durect
Corporation, Cupertino, CA, USA) Z H\ T 2 mg/kg/day THEH- L7, mE=n
—)L&FEH L= ALZET {235 E£ 78 > 7 (model 2006; 78 > 7t 0.15 uL/h) 1, A
VT NT VREE T CE RN FICHLDIAA TS, ~ U A% 4 ERIHEE T 100 lux DO F
€ LED BRI S/ T C 8 B D 20 B E T 12 B, SE T2 Z & TR E %

il Lo, JERINHE TR, 2-2-3 1298 » THR SR 217 - 72,

2-2-6 Mo b =n—LEE

2-2-5129E > T ALZET IRBIER 7%~ U ATHDIAZL, 2 mg/kg/day Tr t°
= —EEE L, RUy7TREND L, THER, A YTV T VBT O~ D A
R DIME AR LT, Fio, RU7BREND 14 BRI T REARD 5 fiik
EBRRLE, ERICEOVBRBRLEY 7 VEHWT, rE=a— Lo hjReE
2 HE L7,

2-2-7 A ks

~ 7 ASEARALAIAORE 661W X, Muayyad Al-Ubaidi t# £ (University of Houston,
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Houston, TX, USA) X Vgt 7=, 661W HifaiL, 10% FBS, 100 U/mL <=
U, 100 pgmL A ML h=A B ETy DMEM (0 74 7 A 7 k&
1) Z T, 37°C, 5% CO, DA v F 2 _X—F —TE®R AT 7=, fARE30
FTOMIEZ FEBRITHER LT,

22-8 TIALZ—BILLDHTm T T =2 Ok

Tl 722 ) Em TR —BICEN ST = U oI E NS Z &N
MHNTEY @7, KFZETIT T # BB k=7 X % —F (E7885; Sigma-
Aldrich) # 7z, =7 A% —81X, 100 mM b~ U A-HEFEEER (pH 8.0) . 960
mM NaCl OFEBICAHR L CHEH L7z, 5.0 pgml O~y A7 s T =al
(R&D systems, Minneapolis, MN, USA){%, 0.1, 0.5, 1.0UmL D=7 X% —+t
EIRAGL, 37°C TIRFHA v Fa_X— 52 LICkoTUM LT, =T A%
— ¥ L DOIEH%. Sample buffer (x4) Z 12T, 100°C ORI T 5 RMEL, ¥

TRAZ Ty MEIC XY GRS E AT LT,

2-2-9 PMSF (phenylmethylsulfonyl fluoride) (2 & 5 =7 X # —B{EM:DOHE
2-2-8 THERR L7270 7T == U U EIWPEM %2 661W Ml ~IRIN3 2 BRIZIX
1.0 mM @ PMSF (1 74 7 27 #xAaft) SIRE LT, 37°C T 1555 /A %
2X— T AHIETCARERZ T ALY —BIEEZAELZ, =7 2% —E2 M
A KIE T2 281T Cell Counting Kit-8 2 W THERE L 7=, 661W #lifid %

96well 7°L— ~IZ 3,000 cells/mL DFEECTHEFE L, 24 FFffEE L7z, T D1k,
Cell Counting Kit-8 45 well {Z 10 uL "ML T, S HIT 2 WA v % 22—
k L7z, Varioskan Flash (Thermo Fisher Scientific) & F VT 450 nm D WY (xf BR

B 650 nm) ZE L, A A2 JE L7,
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2-2-10 DEZ A NEZ =L DRI 0T =a) Y DORE

50,000 MW LA R D& /X7 E % 3B C & 2.0 0B 7 4 /L 4 — (Amicon
Ultra-15; Millipore) Z VT, 2-2-8 TIERL L7 7' 7T = =2 U I EER) 400 pL
Zoym Uiz, Y 7uid4°C, 7,000 x g T20 0, 20T 5L THEEZITS
oo WK, 7 —A—Z2EFILL, FE400uL 725 K5I PBS &Nk
oo EREICK VAR LY T E, v A2 7 my MEIZ X DT UL 2-
29 ITHE» T2 T AL —BIEMEALE L7211 in vitro YeiBRAMIREE T T L

WZHW,

2-2-11  In vitro YeiE BN EE £ T L

661W i 2 96 well 7" L-— KT 3,000 cells/mL % CHRERE L, 24 FEfESZE L
7z, D%, 1% FBS &4 DMEM (ZHHIAZH L, KA R/RM LIz, 7 uro
=2y, =F7AF—E PMSFiL, ZNENKIRED 500 ng/mL, 0.1 U/mL,
0.1mM & 72 % K O IZHHB L7z, PKC FHEAI GO 6976 (Calbiochem, CA, USA) (%
Twr T =2 CUIEEEING 1RFRFIRTC, #UREE 500n0M & 72D X5 (2N
U7, sRA3EUSIN 1 KM #2. B 6T (Nikon, Tokyo, Japan) Z H VT 2,500 lux
DOIRSFTEMT CHII A B Uiz, YRS 24 R[4, Hoechst 33342 (8.1 uM) x O}
PI (1.5 uM) & W TG ZITV, A —)b A U B EE (BZ-XT710) %

WCE & BUfS L 7=, Hoechst [t ALl c k42 PI B Mifask 25 H L7-,

2-2-12 T AKZ T uay hNE
2-2-12-1 Z 378 0HIH
&R B O 72 b OMFEYEAETZ L. RIPA buffer [SOmM kU A ERFEE IR

(pH 8.0). 150 mM NaCl, 0.5% 7 A F > a— L+ ~ U o A 0.1% SDS. 1%
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Igepal CA-630] % protease inhibitor: protease inhibitor cocktails 2: protease inhibitor
cocktails 3: RIPA buffer = 1:1:1:100 OEIG TRET 5 2 & THER L, ~ 7 A
Bt 5 2 BATIT BB, ~ ¥ A 2 FHEB NS TRRIE S, Bl L
TARER 7 SIS A HARE U 7o BEBE L 72 MRS 1.5 mL F = — 7 O ic Ad, ik
ERP TR Lz, o7 d s ooX s Bl & T-80°C ITIRTE LTz, 1
BERA 572 1.5 mL F =2 — 7 PUSHIIBIE K 100 pL 23R L, T 2T A F—
(v A7 uT vy« =FF A&, Chiba, Japan) Z W TAHRETF A XL
oo LREIC TR L 72 MRS AR IS, 4°C I T 12,000 x g C 20 53 fliaE L4y B L

Z O i E 2 o7 B & L TEBRICHW,

2-2-12:2 2NNV EERKROS o8 H R TR

& X7 B E R, Pierce BCA Protein Assay Kit Z VN TiTo 7=, IEHERBRIE
D7, 0, 25, 125, 250, 500, 750, 1000, 1500 & TX 2000 pg/mL (=
AR L7 BSA Z W=, ZNENo & 37 fitHi#RIZ, Pierce BCA protein assay
reagent A X & B iK% 50:1 TIRG L7ciR AL, 37°CICIRD T VI =T A
7y 7 NA (RSt A =2 A Tokyo. Japan) kC 30 pfxGSw7z, £
MD1%. Varioskan Flash (Thermo Fisher Scientific) % H\>"C 562 nm D W& % H &
Lico IELTEZ U RTBHIREIZESNT, NI HERENE—IZRD XD
IZFHHB L, 3-Melcapto-1,2-propandiol % & ¢ Sample buffer (x4) &IRA L7z, FAH

U 721X 100°C OENG T 5 & B L. B IKE) £ T-80°C IZR1F L 7=,

2-2-12-3  FESRUKEN K QMRS
BRENEY—I2b LIl LY FLa ok ECRlfig L7, SDS-PAGE

(SuperSep 5-20%) % FERVKENZEEICE >~ B L. running buffer THEZRN 272 L
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oo BTN EIRIME, Z1KSHTZD 20 mA OS54 80 4y fvkE) L7z, PKkE)
#%. 7 /L% cathode buffer | 15 77 HiR1E L7, #2505 (Immobilon P®, Millipore)
X, 30 I A X/ — ViR Lizd & 15 43R Milli-Q (ZiRiE L7z, B s,
anode buffer 1 (Zi27& L 7= Af%, anode buffer 2 (Zi2{& L 7= AHK, BHME, 7L, 2
B cathode buffer |ZIRE L 72 AMDNEIZFE A LT, #8550 1 #0122 F 100 mA

-’G‘ 45 %Fﬁﬁ$£’5‘ I/fzo

2-2-12-4  H X B FEBLEOfRHT

HRE% DI, 0.05% Tween-20 &4 TBS (T-TBS) T4+ L. Blocking One-P (2
XV 3057 yX 7 Lk, BBERRAZ T-TBS T4, Can get signal solution
L IZAR U 72— RUARIRIZIRIE L, 4°C T—BLL EOS ST, £D%, T
TBS THRE % ey L. Can get signal solution 2 TAR L 72 “IRIURIEIRICIRIE
L. =IET 1 RS S ¥/, T-TBS Yeff#%, ImmunoStar®LD (ZiRIE L T 5 4y
[t ST, Amersham Imager 680 (GE Healthcare Life Sciences, Chicago, IL,
USA) & T Amersham Imager 680 Analysis Software (GE Healthcare Life Sciences) %
AT RaEB L,

— R PUARIZ L. sheep anti-progranulin (1:100; R&D systems). mouse anti-SLPI
(1:100; Santa Cruz Biotechnology, CA. USA), rabbit anti-ionized calcium-binding
adapter molecule 1 (Iba-1) (1:200; & 17 « /L AF0EHIEERR X 4E), mouse anti-p-
actin (1:2000; Sigma-Aldrich) % V7=, R HLIKIZ1X. Horseradish peroxidase
(HRP)-conjugated rabbit anti-sheep antibody (1:1,000; Thermo Fisher Scientific), HRP-
conjugated goat anti-mouse antibody (1:1,000; Thermo Fisher Scientific) . HRP-

conjugated goat anti-rabbit antibody (1:1,000) Z HV 7=,
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2-2-13  HEMBRER oD BRRS B R

FEHRG N5 24, 48 RFZICHHMELIC T~ U A 2 ZHE S, IRERAfiH L
721412, 4% PFA &4 0.1M PB (pH 7.4) |ZC 24 B[] 4°C CHETE L7, DUV T,
25%A 7 v —AE A 0.1M PB (pH 7.4) #KIZ 48 FFfi] 4°C ICTIRAFE LTz, £ D%,
WRIKZEF % T O0.C.T compound (2 & 0 HFEEHL L, #E)9 5 F T-80°C 12T
1fFE LTz, 7 A4 A4 AH v b (LeicaBiosystems) & iV T, -20°C 1 C/E X 10 um
OG22 ERLL . MAS a2 —7 4 > 7 ENT2hN—T T A (Il 1 L3RR
X&) ICoH, ZDH%-80°C TRIFE LT,

2-2-14 SR dt

HORE O A I3k, -80°C KW BV (L, -20°C T 1 FrfiffFE L7z, €D,
4°C T 1 FFfIfRAF L., S HICEIRT 1 RS 72, £ D%, super PAP pen
(RIEFEFEMR 1, Saitama, Japan) |2 TSI OUiEH 2 B < 7201280 o J5 B
ZPHATS, 10% horse serum (2T 1Rl 7 0 w0 T & 7o, 70y X 71k,
10% horse serum (ZA7IR L 7 — R HufK 2 T 4°C T—BOs S W7z, — kUL
(21X, sheep anti-progranulin antibody (1:50), rabbit anti-Iba-1 antibody (1:100) %
A/

Z D%, PBS THEZEITV. 10% horse serum (AR L7z ZIRHUKIZ L - T 1
RER SO S 72, “IRPUIRIZIL. Alexa Fluor®647-conjugated donkey anti-sheep
IgG (1:1,000; Thermo Fisher Scientific), Alexa Fluor®546-conjugated donkey anti-
rabbit IgG (1:1,000; Thermo Fisher Scientific)Z H 7z, PBS TPt 1% . Hoechst
33342 (1:1,000) & W TG 21T > 7=, Yt . fluoromount (Diagnostic
BioSystems (Pleasanton, CA, USA) X O N— T T 22 W TEALZE, L—F

— A I SR BEMEE (FV3000; 4V > R ARRR &4, Tokyo. Japan) (2T
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R AT o To, ARETTIR, B2 5 500 pm ONLE Z R L, ST I VT,

2-3  HERHFAIEAT

FEBRAGRR I P EAEAERA 7 (standard error of the mean: SEM) Trx L7z, #tatf
P73 E# i, Statistical Package for the Social Science 15.0 J for Windows software
(IBM, Armonk, NY. USA) Z#H\\\TiTo7=, 2 BEM O LEIE, Student’s t-test &
1To72, ZEEMOLEZIE. one-way analysis of variance (ANOVA) %! Dunnett’s

test £ 7213 Tukey’s test 21T > 7=, SRS 5% KR A EAFY & LT,
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B3HET FEBRAGE
3-1 MEESMEEE ST A e E=a — L OfEM

W72 EIREHE, RN SR EED Y 27 7 7 7 4 —ThH Y | MM
FAEIC L DMK T2+ 5, =2 T~ v ANHRMEERETT L2 1E
B, MBRERE DR T 280 © & 2 EADOPRKE & His Lz, MROREEH S
LEExndatt=a—LEOEDHETH LT T % Y — L5 % ORI R
HEBRTTT 272012, YRR ORI O R = 05N & OSEIRFE X (2 X 2 5EM
Z4T - 7= (Fig. 6A), TR GEEIZIWT, SIS oM EERE OJE S 1%,
EFREDK) 50%FLEICIERH L, v =1 —/L (80 mgkg) KT T I 2%V —
JV (1.0 mg/kg) D[RR O 5%, = OIEHEL 2 FHIZHH L 7= (Fig. 6B-C),
HRG 7% MM D 2 JE U7 2R, MG OFERE 2 k32 a . PR
Jiel & OF Miiller MG OFEEE 24 B4~ 2 b I RITIR T 5 2 & 3fad S 7z (Fig.
6D-E), ZHUIKH LT, rE=m— VRO T INFY—/1idall, b EOET

Z i U7z,
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Continued on the next page.
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Fig. 6 Acute light-induced retinal damage was reduced by the oral administration of ropinirole
or pramipexole.

(A) The experimental design for the murine retinal degeneration model. Thirty minutes before light
exposure, the eyes of the mice were dilated. Mice were then treated with either ropinirole (80 mg/kg)
or pramipexole (1.0 mg/kg) by oral administration, just before light exposure. Mice were exposed to
8,000 lux white fluorescent light for 3 h. Five days after light exposure, ERG measurements and
Hematoxylin and Eosin (H&E) staining were performed. (B-C) Histological analysis of the outer
nuclear layer (ONL). (B) Representative images of retina stained with H&E staining. Scale bar = 50
um. (C) The quantitation of ONL thickness after light exposure. Ropinirole and pramipexole
treatments suppressed the thinning of the ONL. Data are shown as the mean = SEM (n = 7-10). %, p <
0.05 vs. Normal; **, p < 0.01 vs. Normal; #, p < 0.05 vs. Vehicle; *, p < 0.01 vs. Vehicle (Student’s z-
test). (D-E) Average dark-adapted ERG a-wave (D) and b-wave (E) amplitudes. Data are shown as the
mean +£SEM (n = 7-10). *, p < 0.05 vs. Normal; **, p < 0.01 vs. Normal; #, p < 0.05 vs. Vehicle; #, p <
0.01 vs. Vehicle (Student’s ¢-test). GCL, ganglion cell layer; INL, inner nuclear layer; ONL, outer
nuclear layer.

32 BEBEERLASICL D B — L%

HE = m— U E =% Y RIS DR MR & L TR AR A2 & o
FEAIDPARE S TR Y | FHRARRE R DR T & 2 M FEA N k2T 5 Al RetE
N D, ALZETIZHER > 7% AT r =1 —/ (2 mg/kg/day, s.c.) % Rifehy
WG LIEEZA &G 1.7, 4 BEOMFTr =0 — /LR S
(Table 2), ML B =wm—/LRET, REER 7 RE DS REFRHIN L

14 HEIZBWTIX 8.96 ng/mL & i b EfEE R L7z,

Table 2. The blood ropinirole concentration with osmotic pomp implantation

Time 1 day 7 days 14 days

Concentration
(ng/mL)

2.93 £ 0.44 6.53 + 0.78 8.96 + 3.11

Data are shown as = SEM (n = 5).
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3-3 mvE

=u— L HHIZ L D MBS E R

RFBER 7 % Tz m B =1 — )L ORFe R 72 5 G- 53 ISR e o PR3 1 H

R DEBETT 2720, B = m— R BR ORI OV TR AR

\Z X BT 21T o7, 1 B 12 OFEYE (100 lux) 2, 4 HE~ T A ZHRE3

52 &

2P S 2 Al L7z (Fig. 7A), R E=m—WTRSBER > 72 X

V. 2 mg/kg/day (s.c.) THIRHBRLED 1 WREIATH S G- L7- (Fig. 7A), HEED

HERR A EEA O fE B AR R CILIE R RE & boie U C AN IR 255 3 E

JEE L, mE=m—/L3Z OIE#ELEZ AR LTz (Fig. 7B, C),
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Continued on the next page.
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Fig. 7 Chronic light-induced retinal damage was rescued by continuous ropinirole
administration.

(A) The experimental design for the chronic retinal degeneration model. Ropinirole (2 mg/kg/day)
was continuously administrated by the implantation of an osmotic pump. One week after the
implantation, mice were exposed to a 12-h blue LED (100 lux)/12-h dark cycle for 4 weeks. Finally,
a histological analysis was performed using H&E staining. (B) Representative images of retina stained
with H&E staining. Scale bar = 50 um. (C) Quantitative analysis of the ONL in mice implanted with
an osmotic pump filled with ropinirole. Data are shown as the mean £ SEM (n = 8-10). **, p < 0.01
vs. Normal; #, p < 0.05 vs. Vehicle; #, p < 0.01 vs. Vehicle (Student’s #-test). GCL, ganglion cell layer;
INL, inner nuclear layer; ONL, outer nuclear layer.
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3-4 EKRTF7R 7T =2 Y KNI T =2 ) N K DG SE RN SIE
FATIIRICK Y, e s == U U REP#MEKEI 7 a7 ) 7 BEHRECHE
o e R OBSRER E 2 B35 Z EAVRIB I TV D (61, 62), RIEFT
77 7= ) NI TR —BIZ LTy T == ZUlrsndn, 7
7 =2 U OMEHERRIZ RS HEENIHA SISl o TR, Z 2 CHRFEFHM
EARMIRSEIC T 67 0 T =a ) V ROEDOYIWEN THL 7 T7=2Y D
ERZRF Lz, 7n 7 Z7=2U%0.1, 0.5, 1.0Unit/mL DT A X —E & 1
PSS S 2 & 50 kDa LT ONZE I 36U THEE D TR PEY S 10 kDa (27
TBH7 T =2 U DFENGED BT (Fig. 8A), 1.0 UnittmL DT A X —¥ T
QUE L7ZBRIC 10 kDa D7 T == U VRBAFEICEIIN L2720, LA FOMGCik
1.0 UnittmL =T A& —EB &M H L7, 72720, =T 2% —8IT L 2B
Jakk 661W OMIAAEFEDIK T RO bN-zd, 'Y 7 a7 7 —EHREA
TdHDH PMSF 225 Z & T, UIRISEDAERT T A S —BIEEZAE L
7= (Fig. 8B), PMSF 1.0 mM X, =J A ¥ —VZ X 5 MiaAETFEOMK T 28 L.
Z D% Control B & [FIRE TH - 72, DX, BRI K 5 7T s
7 =2 ) RO OGINED OREER 2t L, SCREEEZIV T PG
DICHIIL DOEE 3K 30% F THIA L 7= (Fig. 8C, D), £7-PMSFX°, =7 A X —
Y & PMSF (E+PMSF) DORLEREIL, Wl 50 & RIFEE OMIasERZ R LT,

Zhicx LT, 7m I =aY P, KOTwvrI=al UWEY
[(P+E)+PMSF] ZLEREIL, JEMUHIC X 2 MIfRsER O AZ i L, 26 ol
TERIXRIFEEE CTH - 7= (Fig. 8C, D),
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Fig. 8 Progranulin and granulins reduced light-induced photoreceptor cell death.

(A) Western blot analysis of recombinant progranulin and recombinant progranulin treated with 0.1,
0.5, 1.0 Unit/mL elastase from porcine pancreas. Recombinant progranulin was incubated with
elastase for 1 h. Left and right images was detected by long- or short- exposure time, respectively. (B)
PMSF inhibited elastase’s cytotoxicity against 661 W cells. Elastase was incubated with PMSF for 15
min to inhibit elastase’s cytotoxic effects. PMSF inhibited reduced cell viability (661W) induced by
elastase-treatment. Data are shown as mean = S.E.M. (n = 5). %, p <0.01 versus control; ™, p < 0.01
versus vehicle (Tukey’s test). (C-D) Protective effects of Progranulin and cleaved Progranulin treated
with elastase against light-induced photoreceptor cell death. 661W cells were incubated under light
exposure. Progranulin, cleaved Progranulin ([P+E] +PMSF), PMSF, and elastase incubated with
PMSF (E + PMSF) were added to the medium. The number of PI positive cells was increased after
light exposure. (C) Representative images of 661W stained with Hoechst 33342 and PI. Scale bar =
100pm. (D) Recombinant Progranulin and cleaved-Progranulin significantly suppressed light-induced
photoreceptor cell death. Data are shown as mean + SEM. (n = 5). #, p <0.01 versus control; ™, p <
0.01 versus vehicle; *, p < 0.05 versus vehicle (Tukey’s test). P, progranulin; E, elastase.
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3-5 2R 7n VT =2 UErREH%D Progranulin YWY O 1EH

Tus T =) ET T AL —BIC L DU b MR E R 2 R TS
ZEEHALMNILEDN, EROFETIER, —HER 7T/ 7 =20 UBNERFEL
TU 7= (Fig. 8A), & Z THriE4y - 50 kDa D LAy E 7 4 VX —%& A
R0 77 =22 v ERETELINE I PHRFI L., v AZ o T7uy MK
LT OFER, =7 A4 —BIZL0RICRD NI BRI RS T =2 )
(L—>2 2) 1%, BOLOHEG O FACB TR bR o7z (L— 3)
(Fig. 9A), LB D7 1/ 7 == U L EWiEY (Intermediate poly-granulin &
granulins) 1%, YEHREHIZ L2 661W MR OB MZIHI L, ZO/E-IZ T v s
TJ=a ) ERIRBETH o (Fig. 9B), BREZBRELIZTn 7T =2V Ul
PEW TR RN AR SE & #iH] L7223, PKC PHEA] G66976 DALEIZ LV |
Z O SERHIE - 23 1H 5 L7z (Fig. 9C),
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Fig. 9 Purified intermediate poly-granulin and granulins still have the protective effect on

photoreceptor cells via PKC signal pathway.

(A) Recombinant progranulin was incubated for 1 h, and then cleaved Progranulin was fractionated
with centrifugal filter (lane I recombinant progranulin, /ane 2 cleaved progranulin, lane 3 intermediate
poly-granulin and granulins). Arrowhead marks the full-length Progranulin. (B) Full-length
Progranulin and Granulins with intermediate poly-granulins rescued the cell death induced by light
exposure. Data are shown as mean + SEM (n = 6 or 9). *, p < 0.01 versus control; **, p < 0.01 versus
vehicle (Tukey’s test). (C) Purified intermediate poly-granulin and granulins were added to 661W cells
with PKC inhibitor (G66976), and white fluorescent light were irradiated for 24 h. PKC inhibitor
diminished the protective effects. Data are shown as mean + SEM (n = 5). #, p < 0.01 versus control;

Vehicle Progranulin Intermediate
poly-granulin
& granulins

Light exposure

*, p <0.05 versus vehicle (Student’s #test). N.S., not significant.
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3-6 NFEMEEEET BT A7 7= KNI T =2 OFBL
HHRFZ L DEEZOMBE BT L2707 =2V VKNS T =2 U DX
BRI T LD, U ANFERMEEEEET VW Ty =2 X 70
v MEROREYAIZ X D MRETE1T - 72 (Fig. 10A), 1EFHERE E e LT, iR
FE 5 24, 48 BRI OMEEIZ BN T 10 kDa lICfiET 57 7 ==V > (KH) O
FEHLAE 2, 48 RFfEI R I B W TR BLE D 3.4 51280 L 7= (Fig. 10B,C), 7
n7 7 =2V (R OEAITIEFEE KL T, K 1.7 5~1.8 5O INME R
Z W 7= (Fig. 10B, D), F7=YHEH% 48 B MDD 7' v 77 =2 U 2k
D77 =2 OFEIEIE, EREEE S i LR 4.3 5 E CHINL, MR
falEEICE S 7' r 77 =2 U OUIRiTiENFR O b v (Fig. 10B,E), £7-, 7
777 =a Y rOUEREEEEZ A5 SLPI OB EITRK D 48 Kk
OB FBNT, K24 FTHIML7 (Fig. 10B, F), %Iz, 7nrs7=2
VOEEREARE L THON TSV R T 7y — VOB ERFT 5720,
~ /a7y —U~v—A—Thb Iba-l OFRHEEZMHH L7z, Iba-1 OFHEIL,

RS 48 FREf 14 DOMEEIZ 3T 1.5 5 12H#8I0 L 72 (Fig. 10B, G),
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A

@ Western blotting Western blotting
Light exposure / /
g p ) >

I T
3 8000Mx g 24 48h
B - C D
Time after exposure (h) 5 Granulin 25 Progranulin
N_24 48 s « = 2
1 g3 $ 15
A E=%
- 1 g 2 e !
|— 50 61 205
0 0
_ |37 Normal _24  48h Normal _24  48h
Progranulin Time after Time after
exposure exposure
—25 E ) ) F
< — 20 Granulin / Progranulin SLPI
3 : £ 6 * 4
N3 i o Q
%5 N — 15 &5 £ 3 *
>L 1—1 x4 g
sLPl [ 53 2
lba-1 (] = 5 1
B-actin  [FE—] g(l) » 0
Normal _24 48 h Normal 24 48 h
Time after Time after
exposure exposure
G

lba-1

15

Iba-1/ B-actin
-

0.5
0
Normal _24 48 h
Time after
exposure

Fig. 10 Expression of progranulin and granulins after excess light exposure.

(A) Schematic of the experimental protocol. Albino male mice were exposed to white light at 8,000
lux for 3 h, then Western blot analysis was performed 24 and 48 h after light exposure. (B) Arrowhead
and arrow indicate the band of Progranulin and Granulin, respectively. (C-G) Quantification analysis
show the expression level of granulin (C), granulin/progranulin (E), SLPI (F), and Iba-1 (G) were
increased in the retina after light exposure. The increasing tendency was observed in progranulin
expression level (D). Data are shown as mean + SEM (n = 5). *, p < 0.05 versus Normal (Dunnett’s
test). N, normal; PGRN, progranulin; Grn, Granulin.
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3-7 FEMEEEET VBTS2 ) VRN T =2 DO RITE
% OMIEIZBIT 277 7 =2 ) VROV T =2 v OEAMNZ A
LT DT, U A NFHE MRS T 7 L OMEZ W THREY B 21T -
2o IEFHEIE L bl LT, YIRS 24, 48 W% OMEBIC BT Iba-1 By
DS EERL B 12 BV TR b7z (Fig. 11A,B), F7=. JEHREZ oMEBEIZ B
THIM U7z Toa-1 M MIIaIE 7 e 7T =2 ) Uik TRl S v o v 70 L L
fELTe, 612, WBESNERIEIZIT D ba-1 GHER T v 7T =2 U UG
ETNRYT ¢ 7, SRR 24, 48 FEZOWT DX A I U 71280 T

& A EIEN L7z (Fig. 11C),

A Iba-1 C
Progranulin
Iba-1 Progranulin Hoechst 33342 £ 2y
E10F
IGCL  « 3
— g% 8 -
- (&}
: e 25 6}
5
5 | z8 4}
ONL +
22}
1GCL 0
Nor 24 48h
Time after
=ls ||NL exposure
% 5
Z B | oNC
@ T = 1GCL
[<5)
=
[+
[<5)
Elo
|_
2 | INL
B

Fig. 11 Co-localization of progranulin/granulins and Iba-1 positive cells.

(A) Expression of progranulin and macrophage marker (Iba-1) were colocalized after light exposure
in the ONL. The enlarged image is shown (B). (C) Light exposure enhanced the number of
progranulin® Iba-1* double-positive cells in the ONL. Data are shown as mean + SEM (n=3). ™, p <
0.01 versus normal (Dunnett’s test). Scale bars = 50 pm (A) and 20 um (B). GCL, ganglion cell layer;
INL, inner nuclear layer; ONL, outer nuclear layer; Pg, progranulin; Nor, normal.
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ARECIL, ML R O fERK 7 Cdb 2 MMRER IR R 2 Y T, MR
VEH 2 R 93RRI OFE R R et R ICE D 2N 2 Rat Lz, rE=n—1L
(TICFH IR E T 7 /TR LT MU RE DR T M IS MERL 8 o SR L
MLz, £, RERT 7 7=2) 37 n s 7= v L RBEICHEBAE
ARk U CIREEME 2" T 2 L 2B 68T LT,

IS T B S ME DR BEE R ITIT, Mb A R L AREEICE DS Z ENRIB S
TV D (68), 2001 TR S A7 K EESZARF A ZE T 85 00 RHABLAT A & HF5E
(AREDS: Age-Related Eye Disease Study) TiX, 4 I C, E, p-husr /L
OB E K O Mg 2 WL 595 Z & T, BN B8~ T2 BT &
%2 ERE ST (69), 2013 FEICHEE S 47z AREDS2 Tld, B3R 2 5k
FAHEIOT ) A RTHHLTA 0BT R F L NIEEERED ) 27 %
mHl$ 5 Z LWt s (70), Eo. RETHWEFHRGMEREE B
THIEA R L ZAOERRBENTE Y, FUER LA S R 2 (&5 5
BHRBREL 0D 2 LRI N TV D (T1), 2D X H 1T, INEEBEENED
WRE T L, HOZMERT 2720121, BEA ML AZREHSES 2 L AE
T D,

RE=n— L EELREEAR NI LT IR NI, 7 U =T VALHIRIC
X 2HRILER 2R Z E DAL MM 2> TEBY (44), X—F Y RS D
PRI EA~DOISHBHF STV D, EEE, v = —/ /1T iPS Ml DOMR
D ALS JREEZ SE S5 2 E IS S v (43), 2021 4FITIE ALS & x5
([Z LB FEIERRIC BV T A O RE) 7T v R GRET 224 T
HH—J, a = — VBT 503 EN T PHRROETZELE L L
DHEZIN TS (IMA-IIA00397), F£7-. v = —/LFAif Al E L ToOHIE
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MBHFE ST Y | INES IS PR FREE CHE T FEE 2 (R 38 U 7o s s B 28R B

I L CTEREETOAY v BB D (72,73)s LIz -> T, B = —/Li3ZEH
UM EBEANEIC KT D IERE L L CARRDREZ L2032 L AHiRT
X5, AETIZ, AEXH D \VIEE M LED SIS X 2 ISR E O JEH LI %
LCrbt=a—AMEEHZ R L CEY, v =a— L3RI L oMb
ANV AZWES L7 2 & CHRBERMRGEEN 2R Lz LHEl S D, E72,
AR TRV B E T 7 LTk, H6 LED OS2 100 lux [Z3E L
TRV, ZNEBLERAZHE LLEENOHL IICHYT 5, 2FED ., KT
TVITHEEEICR T 5 R OB A M L 7REET L TH Y . 8,000
lux DACSEE T 2ET VLD b BRRIFERIEL R T LBEZLND, b
L0 NEIZ XD EERRA P L RIK L Tr E=a— AN PR R 2R 2
b, v E=m— LN ERFAINR B M OFTRIERIEE LTHHATH LA
REMEDN R STz,

Tur T =a )k, TS TR (58) XN —F Y U (T4) TR E O
FRASMER B 8 D W IR M PR AL R 3 2 AP R B (75) (2% L TR AR
EERZ R Z ERHE SN TS, G BRNZORAEER & 72 2 pigEMI5H
RERFEICR L TCH 7 r 7 =2 U VIdR#EIERZ R L, BIEE 7 e 7=
U L RE B 8 (TAK-594; NCT05262023, phasel/2) . Sortilin FREIC L Y 7
077 =) URBLA IS S HUA (AL001; NCT04374136, phase 3) DK
BRBITHONTVD, ZH6OWMEITTHRMRRICBITL v T7=2) v DH
FEEZ R L TEBY, FARMRMRAER L LCoyn s =2 U EENE L
HHNDFERAFE SN D Z BRI lifFcE 2, L, v 7=aY iF
RIEBBE T CHINT 22T 2 Z —PIZ L > CUIM 2% 1) 5720, SRIENER S
NTWVOMREMEREICINTEY T =2 U T IS T D TRt &
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W, DFEY, MREMEBR~OT RS T =2 ) ORFEISHESE 2 D ETIES
7 =2 ) OREN AT 5 Z LIFERICHETH D, AETIE, 7rnrJ=
2 U YIMBEN THH 7T =2 id7u s T =a Y v L RFRE O
JfREERM 2R3 2 E 2L L, 61T, 2 b OMMILEREERIX
PKC ¥ 7 FNENLTND 2 EWRBENT, 7T ==Y o HHEYDREEE
DNTIE, FAEBHLNIZR ST ZRWA, Tang HI1X 3 2DV T == U VA
Mz kN7 17T =21 & FAEED tumor necrosis factor receptor (TNFR) 2 PHLETH
PEIRTZEERME LTS (63), L7zio> T, SRl T AXZ—¥ L& DORIGIC
FOERLIE7 =2 KON T ==Y CREE®DIZ, SIB ST Ak
PRI ERIEHEBM A RFFL TVWD EExbND, ERROZENS, Tu s
T=a VN XDRMBRREERIZ S 7 =2 U R AL DR OIEMESRALIC
KL TWDAEEMED & < . A RITTEMEEAL O FESP, TEMEHENL O THERL S 41
LB 7T =2 ) COBRRBRNEETH D,

AETHLNE/RNL, 70/ 7=V EkONTT7=al VIZHFH LM
BEIREBA~DIREISH & LT, w7 17 7 — V2RI LIRS A 48 L7
W, TR T =a2 ) ROIKEY 7T = 2 ) ARk U CIREEE R &
FoZ L, SHICHBECB T D N OORIIT~ I v T 7 — VN EE AR
ThdZenb, vwurzy—vVHkrmnr =2V URBZHENIEHZ &
PIRIRICER D LEZEZbND, v 7 v 77— OERITEMI NG BT
BT DFEO—>THD (76), MMM EMAEEET ViICBW T~ 7177
— VM SE D EMEERESIRHIIND Z LD v r Ty — UldpREE

R FETLZENGND (1T —FH. v7nu 77 —Vi3REME LT
HRE L. ERHBEEOEEHEZMERFICIINATH LI, ~7/a 77 —TFD
LD SED I LIFERIEL LTHRENTRY, 7nr7 7= 3, =
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70T 7 —=PINE ORIEVES A NI A SRR EEL 2 AICHIEIT D 2 & A5
STW5 (18), Lt Z tzEFx s L, ~/ur7r—JicBs7nrs 7=
2 VO UMEEIL, HMRAENR2 T 0722 ) VRO T =2 Y D
EHIMIMA T, v n 77—V DORIEWNT =/ Z A 7T 2l TE 5 "lHetEns
D

KREOHFIERFIC LY . 1 = — L3 EREE X D M 2 v 2 i
L5 Z &, £, v 7= KO T =2V U, GRS
M TEDIHEEE—T vy FELTAERHTOD Z D RENT, & 2 ETIL, M
PR R 722 PR 235 8 3 D RIS I R EBICE B L. £ DT
R & BT IR ORER 2 B L=,
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2% MRS RIS D BTB & v /37 H o H|
F1H S

MR ZE DL, IRICRBOMHR AL EDLWRERDPEEIND Z & THRIEK
OHEET 2ERN N ONFET D, IRMRE~ B A3 2 IRBIIRIZ. NEEH)
AR2> 603008 U AR & & B ICIREAN~ & Ao 7%z, MO Bk & BRRA
BARIZSr D (Fig. 12), MR OEIRIZHENE A E (25028 2 kG L 7=t . Ml
bR Z 8-> T3 2, —75 . R BREIIRIZEE 28 > TIRNA~AD |
ARAE L A3 5 2 & CHEEAR MR R OIS (35 ERCRIIRIC SR B 2 e L.
FRZ ST U CRRAMCIE T 5, 18 AN i 25 B 28 MR SO ME s IR P 28 72 & DR
LB BRBNT I UL, WRAS IR L OB B VR 1. A o0 1B Ve ik fE 4~ % = & TR

15 BSOS TR S . BB OB IIXRHICE S, $i VEGF it
T B ORGSR L BT 2 MR OS] 2 BRI ST 5
20224 ZIZVEGE & 7 U VAR F U2 BET H /34 AT 4w 7 HiK (R
E—REY, — k4 77 U v 7)) ST IRKS IR A MLAE A1 O N B B
P M OV PRI S BRI I 6 U TR S 4L7c, LarL, it VEGF FEIZ%F L Ttk
FREOBEN—EBAEL TRV . RAOFHEHIEIA T 2FEBRICK X <F
HLTWDZERBEZLND (27,33), 7=, $L VEGF #H I H < & THHEHEIET
HY . FRERYETHEIE, REASH ERNER 2 REICDIZ 0 2T

AU B, &5, BN/ HT VEGF 3% 503, MIETIERE ~ a4
T R
T AR AR R > EE > R — ER
\ W th LR R

WEH —> IRBIIR ——
EDTR

R
R

FL1% BRI BIIR -

> RAEEE
o 4 AR R 1 y ]—» R —> TR
p MF -] R
MEkmE 4— | oA
\/

Fig. 12 Ocular circulation
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B2 2% Z EDNRBRINTND (79-82), L7723~ T, PLVEGF 3D Z i L%
fifikeC & 2T 7 MBARAE I A R ORI IEANE AR E T D
TF, B3 xF U H—BEEGERES ¥ > /37 T % Cullin 3 (CUL3) 23
A B AE I IER I EE e H 2 5 2 L3 5278 572, CUL3 I Bric-a-brac,
Tramtrack and Broad Complex (BTB) # /X7 & & \»
AT XTI H—2 R GEEEERERR T D2k
ERREE S N BT okl o

< (Fig. 13), B FTlX 183 flid BTB # > /)

Fig. 13
BTB-CUL3 ubiquitin ligases

BN S X T b, CUL3-speckle-type POZ
protein (SPOP)-death-domain associated protein (DAXX) #fil % 1L & PN 2 fliEIZ 31T 5
vascular endothelial growth factor receptor 2 (VEGFR2) & i & % #4# L (83). CUL3-
potassium channel tetramerisation domain-containing 10 (KCTD10)-Ras Homolog
Family Member B (RhoB) #ili %1% N EGIi D X U 7 HERE 2 HilH 92 (84), Z D
L9, CUL3 ITER &L T2 HEICL > T BTB ¥ VU RV HEMAEZHZ LT,
SRR A FT AR 2 BT 2 B2 6 Tnb, BTB # /X7 HOHT
. ankyrin repeat and FYVE domain containing 1 (ANKFY 1) & human umbilical vein
endothelial cells (HUVEC) iRl 35T D425 K+ 4 7 7'V > Bl OHIFINJRTED
FIENCEETHDL Z ENWMEIND (85), Lol IRMENEMIBIZIKIT S
ANKFY1 OEENIF N2> TE L3, MIakgim, Wit & omE s 7 o

ANCH 2 D BT NATH D,

BN Z &2 VEGF-Notch & 7 /v RT o A& HiliH$ % BTB % /37 H &
L T B-cell CLL/lymphoma 6 member B protein (BCL6B/BAZF/ZBTB28/ZNF62) 73
[ & S 4172 (86), Notch ¥ 7 /vix, MEFHAEZILET H2HEL L CHALNTE
D, -7 L —FIZK DU %% T 7= Notch fildN K X A > (NICD: Notch
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intracellular domain) 7% C promotor-binding factor 1 (CBF-1) & %A 3 % Z & T Notch
BB 2 RAFHE L, ESFELAET S5, VEGF FIEIZ X 0 RN
L7z BCL6B %, CBF1 &K ZEHK L, CUL3 IZL DR 2% F ALz
LT CBFl 2509 %, ZO—HEDJitiLiZ &Y BCL6B | VEGF-Notch /X7 > A
AL, AT RS S, IR BT AIRRRICIS W TIE Notch &7 /L
W5 Z LA SN TEY (87). Notch ¥ 7 F /WIEMEAb I3 M@ 45 587 A D FEL
FHALEEND (88, 89), LU LT, MEIGEIEME RAIZIIT 5 VEGF-Notch
T F NIRRT o ADMEFEIZ, BCL6B MNEHEIZE S LTV D ATREME 2 RT3,
BCL6B 73l M 1L 2 R DS B E R |2 M AT 35 BT 5 82 72 TV LY,
AREECIE, AR RS . 5 % £ 0D REHE Ji2 A Il 519~ 2 58T 7= 7399 RE R AEI IR 1 oD [
ExHMCHRH 21T 72, £3°. IRMENEMIZICEIT D5 ANKFY1 OBHE %
FL7z, 612, P b —F =R M E A€ 7 L RO~ 7 A B R
PHZESEE 7 /L& F T, BCL6B 7% 5 LB 8T AL RO MR I OO 1 il 2 M E 4 5
ZhREt LTz,

2T FEERAE L TR
2-1 SEBRKE
EEBRIZHW3EY K OREEIE, LT o#Eh Th 5,

7 7y MRHRIE 0.5%135 KSR 1t, fluorescein isothiocyanate (FITC)

LT X A T 2 (4511 2,000 kDa) i3 Sigma-Aldrich, Lipofectamine RNAIMAX
Opti-MEM [ Thermo Fisher Scientific, recombinant human VEGF 65 X R&D systems,
WAk~ 7 % v 7 A (magnesium chloride: MgCly), ¥EAb 7 /v 7 A (calcium
chloride: CaCl) I1X'& -7 « /v LA F M 3ER 22 4L Matrigel® Growth Factor

Reduced (GFR) (X Corning (Corning, NY., USA). normal goat serum, M.O.M.

39



Immunodetection Kit /X Vector Labs & ¥V FiLE1UiEA L 7=,

2-2 FEBITE
2-2-1 EREW)

ARFEERTIX, BAT A= /)L —ke>tt (Shizuoka, Japan) & VA L7 8 i
ERHEME ddY =7 AR OAARF ¥ —/L A« U A—RER 4 (Yokohama, Japan) X
DA L7z 8 IR IENE C57BL/6T ~ 7 A & V-, BCL6B KIE~ 7 % (90) I
C57BL/6) v~ 7 A L 6 L LDy 7 7 a 22470 [REfF &2 FERICE A LT,
B 2-2-1 LD ETY Y AEEWE LTz, EREZITOICHIZ->TiL, IR
HERRKFLEHMEE - B EREERICHYEBEKRBHB LTV, FFa&Z 7
ETEM L, £, BEFEABEIEIMIT, ERRFAAS I E—T7T 4 E5

BB TS X EBRHGE ATV, FFAI &5 TREA Lz,

3-SR OIS = 7 A P OEE R OERIT, SRS B AR 2 T HE i
L7ce AT UL ABL— 2 (BAT 680 x i 620 x /& & 770 mm) NT, 23~29°C,
T 30~70%D B CHHE L7z, 1 BRI 15 BHRR Z1TV, 7 BE~19 B A T
MO & BEfG/KEEICI Y BREUKSE72, 72, F108 g (K12 g% 9
&) O E &k} (HF Primate J 12G 5K9], = > F3F 5 APR12211 2O MAY 18211,
Purina Mills, LLC) % 1 H 1 [Fl5- %272, Yz H7=ilBrid, SRStk 0 AR
FTOMPYIEREE DRI LV ARINTEY | FrLEMW FEBRBIFRIZE > TIHE L

77, 7B, RAEREER X AAALAC International |2 X Y FREEI LTV 5

2-2-2 <7 A L —HP =R ARG E AT T v
2221 WAL — I RS IS A3 357 2 5 7 L O VERK,
S RY PP SR A~ ADIRICAIR L CHE S H 7, ¥ X IV KT T
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DU DIREHR T  EBEHEK T 105 AR L 72 b O &2 i WAN#E L (10 mL/kg) L
72, WL ITIRFRE OFIREZRIT2DIC, B 7 LA 2V AIRIKR 0.1%% S8R L7,

HN—=T T A PRRENEARSEDHZ L TIRIEZBE LN L, L—F—JtiE
[E%E# (MC-500; NIDEK, Tokyo. Japan) Z W CL—¥—%MH L7z, L—F
—%, BRI OEIICFE MR T 6 F&. R 647 nm, T ARy M A 250
um, FESTIERE] 0.1s, HT 120 mW DOSETIT o 70, 77 T2 X3 ERK

WAL, L= A2G 14 AR, 1 H 20E, BENERS L,

2-2-2-2 WAL T A i FE 00 RFA

L—H =MD 14 Hth, 77X IV ROF T T VU DRATK 71 A EHE
KTI0EFRIR LTS D EFHANES (10mL/kg) L. 20 mg/mL @ FITC-7 % A k
7 v (431 2,000 kDa) % 0.5 mL Bk G- L7c, 7F A T U505 5
k. v U AESEHEBENC X 0 R s, IREREZMH Lo, IRERIT 4% PFA
&4 0.IM PB (pH 7.4) T 12 RfHI[EE L7z, £ Dk, IRERD S AR, KM, 1
Wz brds U, MMt SR b R-IRAS M-SR AR G RIZ 6 » ATl Y IA & Ad,
Fluoromount TH AT HZ L T7 Ty b~v o haffilL/z, 77 v F~D b
&, SR SBEESE (Fluoview FV10i; 4V V- 2SS I K g LT, BUE
U 72 G RS B2 10 587 A2 oD 8] PR 22 PR . 2 oD TR 42 IR A L B 8T B A & L
7o

2-2-3 s
b b RE R M A PN B2 (HRMEC: human retinal microvascular endothelial
cells) I Cell Systems (Kirkland, WA, USA) X v % A L 7=, HRMEC &

CultureBoost-R % & ¢ complete classic medium (Cell Systems) (2, 100 U/mL <=3~
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U, 100 pg/mL A L7 h~A RN T, 37°C, 5% CO, F CTHEE Z1T
o7z, FiFEZeM L attachment factor (Cell Systems) TTF O — L7 b D& L

770 HERRE 3 200 9 ORI 2 EBRICH W,

2-2-4 RNA T
HRMEC % 4.0 x 10* cells/mL D% FETHEAE L, 37°C T 24 BRfilEs % L7, %

%, PUAEVME ARG~z L 7=, ANKFYI siRNA (25 nM) X% BCL6B
siRNA (25 nM) . Lipofectamine RNAIMAX & T Opti-MEM D JR-A AR 2 VERL L |

BEHZIRIMLUC R T v A7 =7 > a2 L, ANKFYIsiRNA %24 85[#, BCL6B
SIRNA (X 48 Bfffl k7 v A7 =/ vav Lz, xHT 47 arbue—LE LT
control siRNA (SIC-001; Sigma-Aldrich) Z 7z, ANKFY1 siRNA & BCL6B
SIRNA OFEANIZLA F O Th 5,
ANKFY1 siRNA,
5’-GAUGUGAGAAGGGUGUUAU-3"(sense)
5'-AUAACACCCUUCUCACAUC-3"(antisense)
BCL6B siRNA,
5’-ACACCAAAGUGCACUACCALt-3’(sense)

5’-UGGUAGUGCACUUUGGUGULtt-3’(antisense)

2-2-5  HEREA A EEAT

HRMEC 1% 3x10* cells/mL Ol T 96 well 7' L— MIHERE L 7=, 24 K¢
DEGFE# ., 2-2-4 (216> T ANKFY1 siRNA, BCL6B siRNA Z3# A L7z, Z D%,
CultureBoost-R % & F£ 721> 10% FBS &4 Complete medium (ZEFHIASHL L7=, 24

A > 3% = _X— bk L72#. VEGF (10 ng/mL) Z L T, & 512 48 BEfE A o~
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¥ 2 X— |k L7z, Cell Counting Kit-8 A& % 10 pL 3 2USHI L T 2 FEfEEEE L |
Varioskan Flash (Thermo Fisher Scientific) Z FV T 450 nm OW I Gof BRI & 650

nm) ZHIE L7z,

226 AV T vFT vEA

HRMEC /% 3x10* cells/mL DO#MfaE T 24 well 7'L— MIHERE L 7=, 24 K¢
DY, 2-2-4 IZHE> T ANKFY1 siRNA Z3E A L7=, D%, CultureBoost-R
ha E 720 1% FBS &4 Complete medium ([ZEFHIAZHE L7, 6 R A o F =X —
N L72%. P1000 B2y N F v 7 & FHWT Well O HSfit EICIFEET 5 i %
B L7z, PBS ICCUEH L., BiHIARH ATV, A —/bA U 8O BAMEE (BZ-
X710) ZHWTCTRAZ Z v F LTcinZiRie Lic, S BIZ 24 FFfIES %%, [RERO
EHT R L, HBREZES Lo, Iwell 720 4 7 Al L. MIRSIFEE L2
St O TEiAE & IE LTz,

2-2-7 ffaERm e AF AT A

HRMEC |3 2-2-4 |2t > T ANKFY1 siRNA % 24 Ffflfl k7> A7 =/ v a v L
72o MgCl ImM, CaCl,0.1 mM % & ¢ PBS (PBS/MgClo/CaCly) CTHllM % ¥ais L.
0.5 mg/mL @ EZ-Link Sulfo-NHS-SS-Biotin (Thermo Fisher Scientific) % 4°C C 1 Ikf
M &7, FD#%. PBS/MgClL/CaCL IZ#AR L7= 50 mM 27U > > &z T
4°C T3 NMIESED Z E TCEA T AL EE L, 61 3 2-2-12 125
o TYERL U 7= B vAfRi 2 fiflg ~ E dishn L. 4°C, 12,000 x g T 20 Zrfdmo L
7=, Dynabeads M-280 Streptavidin (Thermo Fisher Scientific) |3 & 4 F > & @ i Hi
12, 0.01% Tween-20 %A PBS T2 EIWEH L7z b D& W, mLEOY 7

@ %12 Dynabeads M-280 Streptavidin Z 1 2. T, 4°C T3 KIS S ® o, Kt
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. 44 ChrBfE L 7= Dynabeads M-280 Streptavidin % Fll RV iRk C 3 [BIVES L 7=,
D%, WA THBELY 7 V% 3-Melcapto-1,2-propandiol % & ¢ Sample
buffer (x4) EIRE LT, 100°C OEE TS oMAB L, 2-2-16 1> Ty = A X

7 ay MK DT EIT o 12,

2-2-8 ERER K

HRMEC |3 BEIERL OBR 21T 5 #illZ, CultureBoost-R & £ 721> 1% FBS &
A complete classic medium T 12 KFfE]E53 L 7=, Matrigel® GFR (% 96 well 7" L —
FMZ 50 pL F2UIn L, 37°C T 1A U F2a_X— 352 & T/ kLT,
MAE%L 1.0 x10* > HRMEC % 7 /L EICFERE L, 6 Kffi]l A > F 2 _X—h 352 LT

&L, BAEE K OV GG 2 A — LA T OGBS (BZ-XT710) T L7,
BV OFREE X, Imagel Angiogenesis Analyzer °7 7 A »~ (NIH, Bethesda, MD,

USA) ZHIWT, A v v=dk, ik, &Rz T L.

2-2-9  AlfusnE g

2-2-4 |29t > T HRMEC |Z BCL6BsiRNA Z& A L, 8well ¥ > /N—RF A4 K
(SCS-NO8, #A¥hlE 1 L¥EMNA D) THREL, 270 MIRDETHA
B Az AT o 7=, 27 MZE L7 HRMEC (2%F L C. VEGF (10
ng/mL) Z¥WML T, S 5HIT 24 FFflA % 2_— K L7z, CaCl (0.2 mM) KO}
MgClz (2.0 mM) % & e PBS (PBS ¢/m) & HW\ T, E:8fE % ¥Eid L7z, PBS ¢/m
VMR LT= 4% PFA Z H\WC, ={ET 10 3fEEE L7z, PBS ¢/m THE%L,
0.3% Triton X-100 Z & ¢ PBS ¢/m % iV C, =RIEIZ T 5 /0 M OMfEE M ALEE &

1T-72, 5%horseserum & A PBSc/mIZTC 17 v 7 52iTo72, 7y
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& 1%, 5% horse serum (ZA7FR L 7= rabbit anti-VE-Cadherin antibody (1:250;
Abcam, Cambridge, UK) % H\T 4°C TS S 70, “IRIUKIL 5% horse
serum (ZA7R L, =SIRIZ T 1R SOG 72, Y4 fa1%. Hoechst 33342 (1:1000)
HAWTITo 72, “IRPUKIZIL Alexa Fluor® 546-conjugated donkey anti-rabbit IgG
(1:1000; Thermo Fisher Scientific) Z HV 7z, ProLong (Thermo Fisher Scientific) (Z
TEAR, b—Y AR S SO (FV3000; AU 232 RAR 1) (2
THRE %47 > 7, VE-Cadherin 3 7" J /LU FEE OB 121 Image] % V=,

2-2-10 71 =7 A P L —F —aFRARKS B ML E B E e 7 v

T RU P HIREE SIRL THEL TS 2 E2MR L%, Z¥Z I VKD
XV T VUDIRAIK T ZRHANK S (02 mLkg) U CRFEZEAN L, a2 ¥
J R X (Y bZ U ARKA LT b Volk Optical Inc.) DFEIRERIZ A =2 ° VLR
B (THBSEMR NS, Osaka, Japan) Z@E & F 352 & CHIRL, U
—HP—WEHL, VT H T — L — PR EEE (MC-500, KA Sth=7 > 7)
ZRWT, L &R T 72 EmBEE IS 8 » ATHRIN L7, b— Y — O BS MR
frfa L —H—3 R 532 nm, ARy b A X 80 um, FREEER 0.1 s, i/
1000 mW & L7z . L—HF—BRE#%IT7 78y FRIRIK 0.5% % BFEH X0 1

EI IIEI\ 3 Hﬁﬁﬁﬁlé‘bf:o

2-2-11 =7 A P)LZe TS T G 3 & Ol 7 N G-
=AW OMERE X, LT W8 & Spectralis OCT2 (Heidelberg

Engineering, Heidelberg, Germany) % i\ T T 7 & B4 % Hufs L 7=, BCL6B

siRNA |, 77 1 a7 —7% > (AteloGene® Systemic Use; KOKEN, Tokyo, Japan)

EHWTHFENES L, K& T T, BCL6B siRNA 200 uM i # ik %
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AteloGene & 1:1 OFIGTHE L, KidZlE T 2720 Xy F & W TR
BE L7, 4°C, 10,000 rpm, 1 Z3f DS Cml L THEZITV, Z4LE 100
uM #5E & L7z, siRNA & AteloGene® DR GIRIL, L — —FRS 1 AFFT, 1
%L 3 BHE%, & 3 BORG21Tol, BAETHoD, ARG
O 3 HEiroEH 1 E, 778y NSRRI 0.5%% sl 5 Lz, fERL7=
BCL6B siRNA [Tt b RO /UCAZEMED B D . SRR O 7o D A FAE
fifiz i L C\ 5, BCL6B siRNA OEFNIILL T O Th S,

BCLG6B siRNA,

5’-ACACCAAAGUGCACUACCALt-3’(sense)

5-UGGUAGUGCACUUUGGU(M)G(M)U(M)tt-3’(antisense)

2-2-12  ~ U AMIERPAZEE £ 7 L

22 (120 mglkg) M OF T V2 (6 mg/kg) DIRE WRELIR % AL AT ©
10EFNL72b D%, KRIBFHAN~E (10 mL/ikg) 772 Z & THERZ ML,
HEG o — X 0 (20 mg/kg) & RBFAIRMIC 0.15 mL &5 L7z, v —RA
ANE, FEEWE ONRE %, MMEFRIRIC X0 A S iE R R, R —
HIAMRE N MENE ZBE, M/IMUEERO AR % 5 & 2 3 REEAITH D,
0= AR TN ERG%, SuLOI R %P SHREIC L 0 HiE S, IRERORZ
Baa TRT 272l 7 LA VURIRIR 01%% i L7z, ~ U RREHRE HE
Micron IV (Phoenix Researchlabs, Pleasanton, CA. USA) (2 L — ¥ — & i 3 &
(MERIDIANAG, ierigutstrasse, Switzerland) Z %55 L, ~ 7 AAF IR OFL L FLEE
Mo 3 FLEERBENL - HARIC L — Y — 2 RN 5 2 & THIRZPAZE ST/, ddY
~ 7 AWK LT, MR 1 ARHZ 0 1020 [A] L—F—BEGF (K 532 nm, L—W

—Hi77: 50 mW, BREEFRE]: 55, AR v MY A X: 50 um) 24772, C57BL/6] ~
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DA LC, R 1 ARH 720 20-30 B L—Y—MS (KE: 532 nm, L —H—
tH7): 130 mW, FUREFE]: 0.3 ms, ARy h¥A X0 50 um) 21772, ##RIT 1
IRico& 3 REAZE S, IREE(EIC LY L—V—BE L5k 562 Ic % L
TWHZ EZmER LT,

2-2-13  ~ U AMEEIRPAZEIE & 7 Lk 5 A O RN -

WA ARNBE G- 21T 9 72012, 34G DF ) XA =— )b (T LVERRASH,
Tokyo. Japan) ZiMlF = —7 DIEICEAE L, Fa—TNICEREZFHEL T, F
2 =T DN NIV v U PR S UTc 582 Y i L7z, siRNA 13,
Control siRNA (SIC-001; Sigma-Aldrich) % 7= 1% BCL6B siRNA % Invivofectamine 3.0
reagent LIRS LT 125uM & L7=b D& $H L7z, Bl VEGF HLiA [goat polyclonal
anti-mouse VEGF 164 antibody (Catalog # AF-493-NA)] (% PBS (Z#f# L T 200 pg/mL
AR LTZb D& HWe, Rigs i U725t VEGF $itfki%, HUVEC DOH{GH
ZRERAFENCHHI L. hAEEEZ AT 5 Z LS TWD, v U RIES
% 32 (120 mg/kg) K OVF 2T 2 (6 mglkg) DIRA FRIFLIK 2 A FLE TR T 10 %
FRLUT SO E KEEHEN~ZS (10 mL/kg) 45 Z & THELZ i L, FAlIEORK
VY NTED B, AR O % IRHMANCE 28 L, siRNA X3t
VEGF #itff% 2 uL &5 L=, KIEOTEE L TZ 78y hNRIRIK 0.5%% % 5-
B2 5 ul sSHR L7z, BCL6B siRNA OEHNILL F D@ ) Th 5,

BCL6B siRNA
5-GAGGACAAGCCCUAUAAAUMt-3’ (sense)

5’-AUUUAUAGGGCUUGUCCUC!t-3’ (antisense)

2-2-14 U 7 LHZ A A RT-PCR IEIZ X A kT
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2-2-14-1 RNA fiitH

RNA fliH 21X, NucleoSpin® RNA (¥ 1 7 /31 Ak S4L) 2 vz, Biasi
Fal & D RNA i OBRIE, 4 Well 12 350 uL @D RAL 21z Tl L7z, w7 &
MM & D RNA I OFRIE, ~ 7 A 2 GHEBL IS CLBsE <&, fi L7 iRER
AN A B U, HBE L2 15 mL F = — 7 ORI AL, WIRERIC
TR L7, o 7711 RNA fliH & C-80 °C IZfR A7 L7e, MR 7 g
REDFA Y — (vA 70T v « =FFUBRKEH) 2 HOTOKE T ThiE&
O¥—ft LTcth, 2"V EBRERDOT Y I AT Z 00T KB L, 11,000
xg TloMEL LT, BT 25V RE, AHRIZ 350 uL D 70% =& ) — /L%
A FoICRAE LI, RNAWGERDOY YDA T T T MIBL
11,000 x g T30 L Lz, HTLWFa—T12h 7 2528 L, 350 uL O
F¥&#% MDB buffer #/1z, 11,000 x g T 1 pflEL L7, £O%, 90 uL @
Reaction buffer for IDNAse & 10 uL rDNase O A BRIAR 2 N 2. =L T 15 /A
Y F 2X— K L7, 200 uL @ Buffer RAW2 Z /12, 11,000 x g T 30 Fpff.0o L
7o BINATF 2 —7 2 %H# L, 700 uL @ Buffer RA3 # i1z, 11,000 x g T 30
MmO Lz, 612, BIHT = —7 2%# L, 250 uL @ Buffer RA3 /1%,
11,000 x g T2 syfffizEl L, &EZIZ, RNAWRENAHOF 2 — 712 h 7 L%
v h L., 30-60 uL ® RNase-free HoO # /12, 11,000 x ¢ T 1 47 fEliE L L, RNA

R L7,

2-2-14-2 RNA #Wi#z%5
RNA J2£ 13 Nano Vue Plus (GE Healthcare Bio-Sciences AB, Uppsala, Sweden)
Z T, 260 nm RO FEHIEN B R L, RNase-free H,O # /12 T, &%

7D RNARENE L 22 X o L7z, RNA WH#5 (3 Prime Script RT
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reagent Kit (¥ 7 7 /34 ARk E4) 2 =, #iH L72 6.5uL @ RNA{Z 2 ul @
5xPrime Script Buffer (for Real Time), 0.5 uLL @ Prime Script RT Enzyme Mix I, 0.5
pL @ Oligo dT Primer (50 uM), 0.5 uL @ Random 6 mers (100 pM) Z Nz, G L
72, % D%, Takara PCR Thermal Cycler Dice® Gradient (¥ 71 7 /SA A #EASHE)
ZHWWT, 37°C T 15 M OMEE S, il 1T 85°C T 5 B OWHin G iE 7 K

IERS 24TV, cDNA Z{ESL L 7=,

2-2-14-3 U7 L% A I RT-PCR 4

U7 /5 A I RT-PCR 7£1Z1%, TB Green Premix Ex Taqll X (% TB Green Fast
gqPCR Mix (¥ 71 7 ™A AKX &) 2 v 7z, SYBR® Premix EX Taqll (Tli
RNaseH Plus) 10 pL (24577 A ~— (0.2 uM). RNase-free HoO, cDNA g 2 N
Z. BE% 20 uL [T L7-, & ?1%. Thermal Cycler Dice Real Time System (%
71 T 34 FRREFE) 2 W T, 95°C, 30 MM % 1 %1 7/, 95°C T 5 #fH.
60°C T 30 Bl & 40 %1 7 )LD PCR e & T 72, R LIZT T A ~—DFES
ZLLUFIORY,
ANKFYI (human)

Forward, 5’-~AGCCTCAAAGATTCCCGAGACC-3’

Reverse, 5’-CGTCCTGAGTCCTGCTGACATT-3’
BCL6B (human)

Forward, 5’-CGGGAAGTGAATTTTTCAGC-3’

Reverse, 5°-TGGTAAGGCTTTTCCCCTGT-3°
[S-actin (human)

Forward, 5’-TCAAGATCATTGCTCCTCCTG-3’

Reverse, 5’-CTGCTTGCTGATCCACATCTG-3’
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Hes (human)

Forward, 5’~-ACGTGCGAGGGCGTTAATAC-3’

Reverse,5’-GGGGTAGGTCATGGCATTGA-3’
Hey?2 (human)

Forward, 5’-AAGGCGTCGGGATCGGATAA-3’

Reverse, 5~ AGAGCGTGTGCGTCAAAGTAG-3’
VEGFRI (human)

Forward, 5’-CACCAAGAGCGACGTGTG-3’

Reverse, 5’-TTTTGGGTCTCTGTGCCAG-3’
BCL6B (mouse)

Forward, 5’-ATCTTCCTAAATGGAGGTGAGTTGTC-3’

Reverse, 5’-TTCGAACCCAGGCAAACC-3’
GAPDH (mouse)

Forward, 5’-TGTGTCCGTCGTGGATCTGA-3’

Reverse, 5’-TTGCTGTTGAAGTCGCAGGAG-3°

2-2-15  MFEFHIREAR

VU A HHERL NS TREE S, vV AREKEMH L7, 2ok, 8 1 &
223 G- THBUI R OfERlE ~~ X2 U v« =4 UV RE AT, A —b
A 2T ENBEMEE (BZ-XT710) Z A LTy Lo, “F¥) INLJEIX, AL

SA/ D & - BNZ 480, 720, 960 um (71 6 4 FIT) @ INL JE %2 HWCHEH L7,

2-2-16 U AXZ T way hNE
Bl 22-12 X -C, U ERRIL, v A X T a y MEICKDRE
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i 24T o7z, BN & o7 B et 28803, 4 well (SH ik =
MATz, =D AR X 7 et T 2883, ~ U A2 SHHERFIC TL
FIE S, i UIZIRER O 2 B L7z, BB L 72MEid 1.5 mL F = —7
OHFIZ I, RIS P CTRURHRS Lz, Yo 7 ua s vy Bl £ ©-80°C
(ZPRAFE LT,

— R PLIRIZ 1%, rabbit anti-phospho-VEGFR2 Tyr1175 (1:1000; Cell Signaling
Technology. Danvers, MA., USA). rabbit anti-VEGFR2 (1:1000; Cell Signaling
Technology). rabbit anti-phospho-phospholipase C-y (PLCy) Tyr783 (1:1000; Cell
Signaling Technology). rabbit anti-PLCy (1:1000; Cell Signaling Technology). rabbit
anti-phospho-protein kinase B (Akt) Ser473 (1:1000; Cell Signaling Technology), rabbit
anti-Akt (1:1000; Cell Signaling Technology). rabbit anti-phospho-endothelial nitric
oxide synthase (eNOS) Ser1177 (1:1000; Cell Signaling Technology). rabbit anti-eNOS
(1:1000; Cell Signaling Technology). rabbit anti-Bax (1:1000; Millipore), rabbit anti-
Bcel-2 (1:1000; Abcam), mouse anti-fB-actin (1:2000; Sigma-Aldrich), mouse anti-
tumor necrosis factor-a (TNF-a) (1:1000; Santa Cruz Biotechnology). mouse anti-
VEGF (1:200; Santa Cruz Biotechnology). mouse anti-CBF1 (1:200; Santa Cruz
Biotechnology), mouse anti-NICD (1:1000; Cell Signaling Technology). rabbit anti-
neuron-glial antigen 2 (NG2) (1:1000; Abcam), rabbit anti-VE-Cadherin (1:100;
Abcam), rabbit anti-claudin5 (1:1000; Thermo Fisher Scientific) antibody % V72,
“IRPUAIZIX, HRP-conjugated goat anti-rabbit antibody (1:1,000), HRP-conjugated

goat anti-mouse antibody (1:1,000) % FH\ 7=,

2-2-17 <~ 7 AMEIEO g Yu
2-2-17-1  HEREHREER O woRE B0 RS
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~ 7 AMRERZ i L. 4% PFA &4 0.1 M PB (pH 7.4) (2T 48 HF#[#] 4°C CEE
L7z, DWT, 5. 10, 15, 20% A7 10— 2 %74 0.1M PB (pH 7.4) ikl # 2
4°C T2 IFfHFHE L. 25% A 27 17— A5 H 0.1 M PB (pH 7.4) #&IZ 24 FFfi] 4°C 12
THRIF LT, EBIT, IKREFHE % H T 0.C.T compound (2 L 0 S L, #
B9 % £ T-80°C I TPRAF LTz, 7 7 A A A% >~ | (Leica Biosystems) & T,
-20°C 1 CIEE 10 pm OGN F Z/ER L, MAS 2 —F 1 » J SN/ —27
7 A (WA LEERAS ) [2oH, ffEYet E T-80°C THRIE L7,

2-2-17-2 M7 Z > b~ FOIER

~ U RRENRD D 20 mg/mL @ FITC-7 ¥ A k7 > (471 &: 2,000 kDa) % 0.5
mL BFIRNICE G- LT, IRERZRiHIT%. 4% PFA & A 0.1 M PB (pH 7.4) 12T 10
53 4°C THEIE L7z, Ml - KR 2 S 0aliRE2FRE L T, & 512 10 20/
4°C TREE LTz, MfkEER, 4 0080 IALEZ A7 T v b~ M aAE
L, Y BEIToT,

2-2-17-3 Sl

BRI A RO 7 > b~ M, 0.3% Triton X-100 % & #» M.O.M. blocking
reagent (PBS: M.O.M. blocking reagent =250 uL: 9 uL) X% 10% goat serum (Z X ¥ 1
K7 my X7 Lic, 7ryX 7%, —REUEEZ T 4°C T—BERG S
7=, PBS TyE%#%. Hoechst 33342 (1:1,000) % W TR ETT - 72, Yetoth,
fluoromount X % ProLong (Thermo Fisher Scientific) &z N4 /N— 2" R & T
ALtz b—P — AR RO BMEE (FV3000; 4V /s 2Rklatt) X
T4 — VA U NS (BZ-XT710; KRS % — = U ) [T THRE AT o 72,
WEEERRHT Tl FAREED 5 500 pm ONLE 2 Hikie % . Imagel Z FH W CHREBEN AL
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JEIZB T % GS D el 2 it L7,

—RPUARIZ X, rabbit anti-BCL6B (1:50; K& tEoa & AWM FEFT. Gunma,
Japan), rat anti-CD31 (1:50; BD Pharmingen, San Diego, CA., USA). mouse anti-
glutamine synthetase (GS) antibody (1:100; Millipore) % F\ 7z, F7o. IMLE DI
(Z1E, Alexa Fluor™ 594-conjugated Griffonia Simplicifolia isolectin B4 (1:50; Thermo
Fisher Scientific) Z 7, “IRPUAKIZIL Alexa Fluor® 647-conjugated goat anti-
rabbit IgG (1:1000; Thermo Fisher Scientific). Alexa Fluor® 488-conjugated donkey
anti-rat IgG (1:1000; Thermo Fisher Scientific), Alexa Fluor® 546-conjugated goat anti-
mouse IgG (1:1000; Thermo Fisher Scientific) & 7z, ~ 7 ZAHk—k k% H
WA R, M.O.M. protein concentrate (PBS: M.O.M. protein concentrate = 250 pL: 20

pL) Z W T, —RPUR KR O RGUR 2 IR L 72,

2-3 KREHFRIERAT

FEER R AE L P ELAE UERR 72 (standard error of the mean: SEM) T/ L7z, #tat
PR 7R el Statistical Package for the Social Science 15.0 J for Windows software
(IBM) & FHWTIT o 72, 2 BEM O IE, Student’s t-test F 72 1% Welch’s r-test 21T
S 72, ZEEM O LG TlX. one-way analysis of variance (ANOVA) 1% |Z Games-
Howell’s test, Dunnett’s test & 7213 Tukey’s test 1T > 72, fERFEN 5% A &2 H

BAEAV &L,
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B3HET FEBRAGE
3-1  RRMAE A3 2 M8 N BRI R o0 BE 5 K DN &

e RS 1. /878 AR U d6 1 5 I /8 PN RGO FI 2 Bl & 2823 5729, B M
B4 PN KR HRMEC % FVNC VEGF ISk 5 s & #ist L7z, VEGF
WINZ XV . HRMEC OISR 2 528N L7 (Fig. 14A), A7 v F 7T >
T AT XV BRI ERR A AT L7 & 2 A VEGFIZ X 0 MRz E 23K 1.9 5128
U7z (Fig. 14B), X2, RMEIHED—>TdH 5 IR IS B A= & Bl L7
JRREZ R g L — P — B RIS I B AR £ 7 V2R U7, AR 13 FITC-
THRANTZATKVIEFER L., Vb5 14 B, IRKSIED D O 88
AN BT (Fig. 14C, D), [RE T /VIZEB W CRaMEERRAI TH 5 77+
RURANRT v b OARKEIEILE A2 B35 2 L e (91), ARFH T
PRI L LT L7z, 77X X% VEGF #5% HRMEC {5l & O A= (2% L
THHIWER 2R L7 (Fig. 14A, B), 7=, L—HF—MRHIZ XL 5 ET AERH »
Yo7V Z7ET, 1H2E 7T F R X (0.3, 1.0 mglkg) & EENES- L=
LA, I ERE L B LT T TN X (1.0 mg/kg) 35 HE T ARMNE T A
A FE DD 358D BTz (Fig. 14C, D), LA E X 0 | AR PN BRI oD B3
ONEER, MEFEOFIEICEE THDH Z EARE I,
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Fig. 14 Role of retinal endothelial cell growth and migration in the choroidal neovascularization
(CNV) formation.

(A) Quantitative analysis of the CCK-8 assay. Following starvation for 24 h, HRMEC were treated
with guanabenz for 1 h. Data are shown as means = SEM (n = 5). ™, p < 0.05 vs. Control (two-tailed
Student’s t-test); #, p < 0.01 vs. Vehicle (two-tailed Dunnett’s test). (B) Quantitative analysis of the
scratch assay. Following the starvation for 6 h, HRMEC were scratched and treated with guanabenz.
Cells were incubated for 1 h and then stimulated with 10 ng/mL VEGF for 24 h. The migrated cells
were counted. Data are shown as means = SEM (n = 4). ™, p < 0.05 vs. Control (two-tailed Student’s
t-test); #, p < 0.05 vs. Vehicle; #, p < 0.01 vs. Vehicle (two-tailed Dunnett’s test). (C) Guanabenz were
injected intraperitoneally (2 times/day), and mice were subsequently subjected to laser irradiation.
CNYV lesions (green) were visualized with FITC-dextran (MW = 2,000 kDa) perfusion 14 days after
the laser irradiation. Scale bar = 100 um. (D) Quantitative analysis of choroidal lesions with guanabenz
(0.3 or 1.0 mg/kg) administration. Data are shown as means + SEM (n = 9-11). %, p < 0.05 vs. Vehicle
(one-tailed Dunnett’s test).
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3-2 BTB % /37 ’E ANKFY1 DR M N B RaZ 3815 2 %E

ANKFY1 /X BTB RAA & (795 BITB X "I ETHY, # /X7 EOH
FaNEEIZBE D AR 7- & LTHBID (92), F£7=. FEATHFRIZEWV T ANKFYI
X HUVEC (2R 2 MEF EZ2HIEHT 5 Z EREHESNLTND (85), €I T,
HR I A5 PN R i 2 N C BTB & > 787 '8 ANKFY 1 O%&E| % it L7=, ANKFYI
Dy 7 X7 ALY HRMEC O FIEIL 8 BIFEE 2 LT- (Fig. 15A,
B), D XIZ. VEGF #F3HIEGEIZ R 5 ANKFY1 / v 7 X0 OB % fgt
L7, VEGF (10 ng/mL) ¥#$/0 48 FEf#4  HRMEC (238 T, AIaAEFMEDK) 1.9
fFIZHIN L7=, —J7. ANKFY1 siRNA (X Control siRNA #f & [FIF2 & CHEFRAAF
PED AN Z 40 L 7= (Fig. 15C), ANKFY1 siRNA #L{#E % > HRMEC {23 CHijl
WEEREZ WAt L= & 2 A, Control siRNA ALERE & L L T ANKFY1 / v 7 X'
NTHIIEEE R A K 2 BHE T S €72 (Fig. 15D, E), &2, MRl LICFEET D
VEGFR2 BBl &4 MEt Lz, EAF AR L0 B L 7z # oo~ 7 B %
VIR T ay ML LIz 2 A, xHIRREE i LT, ANKFY1 % /
v 7 27 L7 HRMEC TiX, #ifafEE o VEGFR2 FELENK 3 FED L7
(Fig. 15F, G), & 512, ANKFY1 siRNA Lg% O M8 FrA B & > 37 B D2 H)
ZET L7, VEGFR2 OFANT 7 Th s Akt R° eNOS D U U Ebid, %t
ML b TERENR 4] K 7HENTIRT Le (Fig. 15SH, ), —JF ., 7R h—

¥ AFEIN T CToH D Bax DB EITEL L 72> 7= (Fig. 15]),
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Fig. 15 ANKFY1 knockdown suppressed HRMEC proliferation and migration.

(A) RT-PCR analysis of ANKFY 1. Data are shown as mean = SEM (n = 5). ™, p < 0.01 versus siCont
(Student’s #-test). (B) HRMEC proliferation ratio was decreased in ANKFY1 knockdown cells,
compared to control siRNA transfected cells. Data are shown as mean = SEM (n = 6). **, p < 0.01
versus siCont (Student’s #-test). (C) Knockdown of ANKFY1 reduced VEGF-induced -cell
proliferation of HRMEC. Data are shown as mean + SEM (n = 6). *, p < 0.01 versus siCont; ™, p <
0.01 versus VEGF-treated siCont (Tukey’s test). (D-E) Effects of ANKFY1 knockdown on HRMEC
migration. HRMEC transfected with siCont or siANKFY1 were scratched with a pipette tip and
incubated for 24 hours. Images were captured at 0 and 24 hours after scratching. Scale bar = 500 pum.
(D) Representative images of HRMEC from the scratch assay treated with siCont or siANKFY1. (E)
Quantitative analysis of (D). Data are shown as mean = SEM (n = 3). *, p < 0.05 versus siCont
(Student’s t-test). VEGF, vascular endothelial growth factor; siCont, control siRNA; siANKFY1,
ANKFY1 siRNA. (F) Cell surface proteins were labelled with biotin, and pulled down by streptavidin-
conjugated beads. Cell surface VEGFR2 was analyzed by Western blot with anti-VEGFR2. (G)
Quantification of (F). Data are shown as mean = SEM (n=3). ™, p < 0.01 versus siCont. (H-J) Western
blot analysis of Akt (H), eNOS (I) and Bax (J) in HRMEC transfected with the indicated siRNAs. Data
are shown as mean = SEM (n = 5). ™, p < 0.01 versus siCont; N.S., not significant (Student’s t-test).
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3-3 AN EGHaR BAYICFE BT 5 BCL6B o IfiL & B AE #i 1 H]

BCL6B (1L /& PN B2 Al AR S i) 70 BB A 780 2 BTB # /N7 E T D (93), L.
EREOHIEICEER2EE 2D 2 R HERI S5, VEGF RN 3 R & 06
IFf$2 © HRMEC (23T, BCL6B messenger RNA (mRNA) OIEHLNHEMN L 7=
(Fig. 16A), £7-. VEGF ¥#shn 3. 6. 12 W§f##% > HRMEC (28 T, Notch 1A
{51 T D Hes, Hey2mRNAFEHLHMK T L 7= (Fig. 16B,C), HRMEC |Z BCL6B
SiIRNAZE A L7-& 25, BCL6BmRNA OFBLN 3EFREL 2 L, Hes mRNA
KON VEGFRI mRNA FBL23E 00 L 7= (Fig. 16D-F), © &2, MEFEICH T H1E
W& BETd 572912 VEGFR2 & £ D Tty 77 /v T % PLCy, Akt, eNOS D
U UBBLIZONWT Y R Z 7y MIXDIBURNT 21T > 72, VEGF JlJ¥ 5
7% @ HRMEC TlX. VEGFR2, PLCy &XTF eNOS DU U Ea{b 23U L7223,
BCL6B % / v 7 %7 > L7z HRMEC (23 CiX VEGF filf4Iz L 5 U » b i
DN EZHNE] L7 (Fig. 16G-K), Akt X VEGF BIBIC K 5 U U fb T 2 58 72
Mol BCL6B / v 7 X7 /A2 X0 U BBl S 47z (Fig. 16]), & BT,
BCL6B % / v 7 # 7 LT HRMEC Z W CEWEMGHI 21T 72 &L 2 A, A

v a i, ik, SEEENAEIZED LT (Fig. 16L-0),
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Fig. 16 BCL6B depletion suppressed the activation of retinal endothelial cells.

(A-C) Retinal endothelial cells (HRMEC) were stimulated with VEGF (10 ng/mL). The mRNA
expression of BCL6B (A) and Notch-related genes (B, C) were analyzed by RT-qPCR. Data are shown
as the mean + SEM (n = 6). “*P < 0.01 vs. control (Dunnett’s test). (D-F) HRMEC were transfected
with BCL6B siRNA for 48 h. Graphs showing the relative expression of BCL6B (D), Hes (E) and
VEGFRI1 (F). Data are shown as the mean = SEM (n = 6). **P < 0.01 vs. control (Welch’s t-test). (G-
K) Downstream of VEGF-VEGFR?2 signaling was analyzed by Western blot in HRMEC (G). HRMEC
were stimulated with VEGF for 5 min. Phosphorylation of VEGFR2 (H), PLCy (I), Akt (J) and eNOS
(K) was analyzed. Data are shown as the mean + SEM (n = 6). **P < 0.01 vs. siCont group; *P < 0.05,
#P <0.01 vs. VEGF-treated siCont group (Welch’s ¢-test). (L-O) Representative images showing tube
formation in HRMEC transfected with control or BCL6B siRNA (L). Six hours after seeding on the
Matrigel GFR, living cells were stained with Calcein-AM. The number of meshes (M), number of
branches (N) and total tube length (O) was measured by angiogenesis analyzer. Data are shown as the
mean = SEM (n=5). "P <0.01 vs. Control siRNA group (Student’s ¢-test). Scale bar = 500 pum.
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3-4 BCL6B / v 7 &0 v PHIRAELFEC R IE 2
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siRNA #f & VEGF #Li& % L 7= BCL6B siRNA FE DRI A B /2 22135880 L AL Do
7= (Fig. 17A), £72. Bax X° Bel-2 2 EDOT AR b — 2 ABER - DR H &1
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Fig. 17 BCL6B siRNA had no cytotoxicity in HRMEC.

(A) Cell viability assay. HRMEC were transfected with BCL6B, and cell viability was analyzed at 48
h after VEGF treatment. Data are shown as the mean = SEM (n = 6). “P < 0.05 vs. Control siRNA
group; N.S., not significant (Tukey’s test). (B-D) Western blot analysis of apoptosis-related markers,
Bax (C) and Bcl-2 (D), in HRMEC. BCL6B did not affected the expression levels of apoptotic markers.
Data are shown as the mean + SEM (n = 6). N.S., not significant (Student’s 7-test).



3-5  L— Y —iEFMRAE ML E B £ £ 7 L IZ351F D BCL6B siRNA O1FEH

~ 7 A L— W — RS I A4 7 /L O MBI & F VT BCL6B D s
Yutt AT o7z, WRHIENED & OFEME ORI, ME~—H—Th D IB-4 I L
DR L7e, V—HF—RE 3 BROFAMERAETICKIT S B4 FHELIL
BCL6B & I J51E L7z (Fig. 18A), D X2, ERHFICIK T 5 BCL6B siRNA OHLIL
EWHAEERZTMT 5720, h=7 A4 Pz HWTz b—5 — 55 RS M
BT NVEER L TZ, RET/VICK LT, BCL6B siRNA % 2 [ %12 3 Bl
5. L7z (Fig. 18B), L —¥—|Z siRNA ORYOEE S 1 RIS L7-,
— =M 5 8%, JeTBETER 2 O TIRKS IR A8 AR 2 3l L 72, AR
RRICBW T, FREICKTT 2 RERICOBEREZ RIC, 77rnas—rw
AWK G 2177, ToTrad—r ik, fUREDRRKE DT r -~
TFREREL TR LI =7 THY . EOEPURMED G EHRAIZH H
WHNTWS, 77ra7—7 %, siRNA EEEGREERTHZ L TYRT
7V a E L REOEBEEANRETH Y . ~ 7 ANRKGIE M E B4 E 7 iz
BT % siRNA OFEA HBEICEIES LTV D (94,95), KT HWIERHIC XL > TH S
AT G 2 FEAZ RIS BRI T A2 D L 2 i L 72 & 2 A Control siRNA $5-#f &
bz LT, BCL6B siRNA DO 5 13RSI M. 81 A2 O )& 7 2 A=A Hi L 72 (Fig.

18C, D),
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Fig. 18 BCL6B siRNA suppressed CNV lesion in cynomolgus monkey.

(A) Immunofluorescent images of BCL6B (green) and endothelial cell marker (IB-4; red) in the retinas
of normal and CNV model (C57BL/6J mice). Nuclei were stained with Hoechst 33342 (blue). INL,
inner nuclear layer; ONL, outer nuclear layer; Ch, choroid. Scale bar = 50 um. (B) Experimental design
for the induction of the CNV model. Cynomolgus monkeys were subjected to BCL6B siRNA
transfection (3 times/eye) using atelocollagen. Control or BCL6B siRNA were intravitreally injected
three times per eye (black arrowheads). Laser photocoagulation was performed to induce laser burns.
Finally, retinal images were captured using optical coherence tomography (OCT) device. (C)
Representative images of OCT imaging with CNV at 5 weeks after laser irradiation. Scale bar = 200
pm. (D) Quantitative data shows the thickness of the CNV. Data are shown as the mean + SEM (n =
24). #P < 0.05 vs. Control siRNA group (Student’s ¢-test).
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3-6  MEBEIEIZAIZ 51T 2 BCL6B D&HE|

MM M AZ AL R U 7= AN A A U B ~ o AR AIRPAZERE £ 7 LV & v
T, MABZIETZRRIC 381 5 BCL6B DR EI A #at L=, ~ 7 A HERsE IR 2EE £
TOMBEIZIBNT, L—HF =425 1 H#IZ BCL6B mRNA OFHLEH B —
JIZEEL, EFEEE TR 10520 L7e (Fig. 19A, B), X2, K7 2
v b~ h & Wz BCL6B O g Yuta 217 > 7=, Mg fEIE IB-4, MjKo
& 5 MAEMEEIT FITC-7F A b7 ORI & VR L7, EFMEEIZIBWT,
BCL6B BT MEE M & L /mfE 2~ L7z (Fig. 19C), IEH~ 7 A L k#g LT,
~ 7 AMEEFRARPAZESE £ 7 /L C BCL6B MR B R A58, &  \ZHEEE Ak ©
ZHINT 5 Z LB BT 572 (Fig. 19C), IEH ~ 7 A2 BCL6B siRNA
ZHETAERNEG Lo 2 A, MIEICEIT 5 BCL6B mRNA FHLEME T L7 (Fig.
19D), BCL6B siRNA DT G130, TP G- & Foig L TRl RBERLiE o
JEEAL 240 L. = O/ER 3P0 VEGF HUik & [RIFLE CTd - 7= (Fig. 19E-G),
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Fig. 19 BCL6B suppression attenuated the retinal edema in mice.

(A, B) After laser irradiation, retinal samples were harvested at 12 h, 1, 3, 7 days after laser irradiation.
Relative expression of BCL6B mRNA was analyzed by RT-qPCR. Data are shown as the mean + SEM
(n=4-5). P <0.01 vs. Normal group (Dunnett’s test). (C) Fluorescent images of BCL6B (magenta)
in flat-mounted retinas. The vascular endothelial cells were labeled with IB-4 (cyan), and the perfusion
of retinal vessels were visualized with FITC-dextran (green). Scale bar = 100 um. (D) Retinal samples
were collected to confirm the knockdown efficiency at 1 day after intravitreal injection of control
siRNA or BCL6B siRNA (25 pM/eye) using invivofectamine 3.0 reagent. Data are shown as the mean
+ SEM (n = 4). "P < 0.05 vs. control siRNA-treated group (Student’s #-test). (E-G) Representative
images of retinal sections with H&E staining at 1 day after laser irradiation. BCL6B siRNA (25
uM/eye) and anti-VEGF antibody (250 pg/mL/eye) was intravitreally injected just after the laser
irradiation. Scale bar = 50 pm (E). (F) Quantitative data shows the thickness of the INL. Data are
shown as the mean + SEM (n = 9-11). "P < 0.05, *P < 0.01 vs. Normal group; *P < 0.05, #P < 0.01
vs. retinal vein occlusion (RVO)-vehicle treated group; $P < 0.05, %P < 0.01 vs. RVO-vehicle treated
group (Games-Howell’s test). (G) Quantitative data shows the average thickness of the INL (480-960
um from the optic nerve head). Data are shown as the mean = SEM (n = 9-11). P < 0.01 vs. Normal
group; *P < 0.05, #P < 0.01 vs. RVO-vehicle treated group (Games-Howell’s test).
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3-7 MEBSTEREIZ I F5 1) % BCL6B D #&E

~ 7 AMBIETEIEIE I 51T D BCL6B D& EI % fitd 57-%, BCL6B K~
U R & DTSSR A ZEE £ 7 L &2 R U | M8 o 21k & g L 7= (Fig.
20A), BCL6B K~ 7 A |THFAER Lt L T, (KESZ OAEFITKE AN
PO BV (90), AET /UL, MEPASE 3 BRICHEBEREN N —27 L5 2
ED (96), MAEPAZE 3 H & OMEIGIHMEZ R L 72, BCL6B™ ~ 7 ARO[
NTERLE 13K 1.7 f512AEE L7223, BCL6B™ & ONBCL6B™~ 7 A CIIAEEAL N H
EZHNH < u7z (Fig. 20B-D),
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Fig. 20 Retinal edema was attenuated in BCL6B”- mice.

(A) Experimental design for the induction of RVO model. Three days after laser irradiation, eyecups
were collected for histological analysis. Adult eight-week-old male and female mice were used. (B-D)
H&E staining of retina in BCL6B**, and RVO model of BCL6B**, BCL6B*, BCL6B". Scale bar =
50 um (B). (C) Quantitative data shows the thickness of the INL. Data are shown as the mean = SEM
(n=7-11). "P < 0.05, P < 0.01 vs. BCL6B"" mice; *P < 0.05, #P < 0.01 vs. RVO-BCL6B""" mice;
$P<0.05,%P<0.01 vs. RVO-BCL6B"* mice (Games-Howell’s test). (D) Quantitative data shows the
average thickness of the INL (480-960 pm from the optic nerve head). Data are shown as the mean +
SEM (n=7-11). P <0.01 vs. BCL6B"*" mice; *P < 0.05, P < 0.01 vs. RVO-BCL6B """ mice (Games-
Howell’s test).
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3-8 Inner BRB IZ%[9" % BCL6B D& H|

I PN AR Yo S BAERE 412 inner BRB (IMEREPTE F PE DR
W E L TWD T2, & ORKE T L E F i M T M 7 I O T R 308 5
(97-99), MMz F1T 2 REIMIRAEIZ, TNF-a X° VEGF 72 & ORH EHZ /LT,
inner BRB Zflffit S5 Z L0V HNTWD (100), I EHZE 3 H% O BCL6B™
~ 7 ADOMETIX, EfEE (BCL6B™) & bl LT, TNF-o & " VEGF O3 8 &
INENZENR 6215, #9945 L7, —J7. BCL6B"~ 7 A2 &K1 BCL6B”
~ U ADOMEEIZ I 1T D VEGF K O TNF-a O % B INEH & +7= (Fig. 21A-C),
HENEIM A 2> 5 DO~ Y B L FIEfEIX, inner BRB DHEHE DR D —>TH % (97,99,
101), M4&PFAZE 3 H% D BCL6B" "~ Az W T, XU YA h~v—H—
(NG2) DI B EIT 4 FIREE 29 L7223, BCL6BY~ 7 2 L INBCL6B™~ 7 A T
X, ZNH OFRBUL FHAMH iz (Fig. 21A, D), %7z, inner BRBIZHIT 5 &
I HA N x 7 v a UERRIRFTo 5 Claudins B &1L, M PHZER 4 F
FREEIZAR N L7223, BCL6B™ v~ A LY BCL6B~ U A TiXZh & ORBUK T
DN S 7= (Fig. 21A, E), BCL6B I% CBF1 % 43f#% L. CBF1/NICD #-A& 1Ak
ZILET L ZERMBILTWD (86), MEFAZE 3 Hi% O BCL6BY ™~ 7 AfEEIC
BWT, EFEE (BCL6B™) & t#k LT NICD XU CBF1 ORBENZNZEN 3
F. 6 BIFREIZ Lz, —J7, BCL6BY~ 7 X K TN BCL6B"~ 7 A Tl& NICD

J O CBF1 OFHUK T 2380l S 47z (Fig. 21A, F, G).
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Fig. 21 BCL6B deficiency suppressed the decrease of vascular permeability-related factors and
tight junction-related factors in RVO model.

(A) Representative blot images showing the expression of TNF-0, VEGF, NG2, Claudin5, NICD and
CBF1 at 3 days after laser irradiation. (B-G) Quantitative analysis of TNF-a (B), VEGF (C), NG2 (D),
Claudin5 (E), NICD (F) and CBF1 (G) normalized by B-actin. Data are shown as the mean = SEMs
(n=5-7). "P < 0.05, P < 0.01 vs. BCL6B** mice; *P < 0.05, #P < 0.01 vs. RVO-BCL6B"* mice
(Welch'’s t-test).
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3-9 R PN R @ VE-Cadherin %8512 %3 % BCL6B siRNA O1FEH
BCL6B 73l 75 K- VE-Cadherin O3 BLEIZ KIETHEZ MG 5729

BCL6B % / v 77 # 7 L7~ HRMEC [COWT Y= XX 7 ay h R O E ety

BAToTc, VZRZ 7 uay ORGSR, A bESy (% o7 BERiHR) 12

% VE-Cadherin %81 &% VEGF & ' BCL6B siRNA L& (2 L 5 A #2780 72035

7z (Fig. 22A, B), —7J7. #fE4vll L0 Bl S 415 VE-Cadherin D&Y 7L

I¥ VEGF L& 12 L WK F L7223, BCL6B siRNA (3 2 D6 7 /UK T & i

L 7= (Fig. 22C, D),
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Fig. 22 BCL6B mediated VEGF-induced disruption of cell adhesion in HRMEC.

(A-B) Total cell lysate were analyzed by Western blotting. (A) Representative immunoblots of VE-
Cadherin and B-actin. (B) Quantitative analysis showed that VEGF stimulation did not affect the
expression level of BCL6B in HRMEC. BLC6B knockdown also had no effects on VE-Cadherin
protein expression. Data are shown as the mean = SEM (n = 3). N.S., not significant (Student’s #-test).
(C-D) Surface expression of VE-Cadherin was visualized by immunostaining. Cells were fixed at 24
h after VEGF stimulation. (C) Representative images of VE-Cadherin in HRMEC. Scale bar = 50 um.
(D) Quantitative data showed relative intensity of VE-Cadherin was decreased by VEGF, in contrast,
BCL6B knockdown suppressed the decrease of VE-Cadherin intensity levels. Data are shown as the
mean + SEM (n = 3). “P < 0.05 vs. Control siRNA group; *P < 0.05 vs. VEGF-treated Control siRNA
group (Student’s z-test).



3-10 MR X = T —AlIaiEPEAIZ 6% BCL6B D&

Inner BRB DAL CToH HMEIE I = 7 —flifldix. AQP4 (Aquaporin-4) Z4 L
THAMSHELAR N DK 24T 5 (102), MARICISIT 2L = 7 — /a6 o
VEGF FEAZAREE L, [FIFRFIC AQP4 R EZ{X T S5 Z & T inner BRB DFE
ZEEE T EEZ BN TV (103-107), MMM FHZE 3 H# D BCL6B” ~ v
A TClIE, MENEREIZENT R 2 7 —fild~—7— (GS) O 7 F VRN IE
RS LT 2 FREICHIN L7z, —J . BCL6B" v Z X' BCL6B”~ 7
ZNZHRWTIX, EF~ 7R LRREE TGS O Ifl 7z (Fig. 23A,

B),
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Fig. 23 BCL6B deficiency suppressed the activation of Miiller glia.

(A) Immunofluorescent images of GS (red) in normal, and RVO model of BCL6B"*, BCL6B™,
BCL6B"- mice. Nuclei were stained with Hoechst 33342 (blue). GS; marker for Miiller glia. (B, C)
The quantification of the fluorescent intensity for GS (B) in BCL6B**, RVO-BCL6B**, BCL6B”- and
BCL6B mice are shown in A. Data are shown as the mean = SEM (n = 4). *P < 0.05 vs. BCL6B™*
group; *P < 0.05, #P < 0.01 vs. RVO-BCL6B"* mice (Tukey’s test). GCL, ganglion cell layer; INL,
inner nuclear layer; ONL, outer nuclear layer. Scale bar = 50 pm.

74



ARETIX, BTB ¥ >/ 7'EH T 5 BCL6B X° ANKFY 1 23 B4 M8 A 412
HERRTFTHDLZEEZHALMNI LT, & <IZ. BCL6B IR A <o
IR 7 &S EE DS D IRIME R ZEIZBY5- L TR Y . VEGF-Notch + 27 F /L3
7 U ADHIMEIKFTH D Z & A LT,

18 N B IZ 35U T VEGE D2 5K Td % VEGFR2 D) 60% AN &)
76 L. VEGFR2 (Zfiffafi L = KV — AT Rab5 EAFHIICERZE S5 (108,
109), 7=, FFILREONEMIEICB W T, MK Lo VEGFR2 &3 =5 1
TNOIRET HTDITEFRN R R A h—3 2B TV D Z & 03
HEN TS (108), VEGFR2 O Y =7 4 V7 BNTLET 5 & &N M IE
VEGF #5& R AA &0, VEGF 2 L 202559 %5 (110), £z, = R
P A b= ADOAEIX, VEGF %I X A/ 7L O ¥R 25 (111),
L7cid o T, MENEMARIZ I T 2 8L 7 UiEE iz, Ml i
BT % VEGFR2 A AFE B & L. VEGF RIIZHE S5 VEGFR2 OiEt) e K
A FN—=YANMATHDH (112), BEE/RZ &I, HUVEC IZBWTHTE/L LT
VEGFR2 % ANKFY1 & :/G7EL TH Y ANKFY1 A% VEGFR2 Ok | & 72
BEZ R L TWD ZEIRBINTND (113), ABFFEOFEF., ANKFY1 % %
B4 % & MlafsE o> VEGFR2 BEEME T35 2 L 2B 67202 LTz (Fig
15F, G), A8 & 2 MM g N B i 51T D ANKFY 1 O E 2 X 24 1R,
ANKFY1 | HRMEC (2B W T, VEGFR2 D+ T 7 f v ¥ 7 (=2 F¥A b —
VAL VYA T YT R EHRE L DD RREMEA S D, VEGFR2 O G &
DHEFX, VEGFR2 D JRfERF 002 5 & 23 AlaeMER & 5., PIBK f& K D
Ty 7T Thd Akt OIEMEIZ, MENEGMIROAELF, B, mEF/EIC
fReD CTHEEREEI 2 S (114), L7223> T, ANKFY 1 FEINHIC X 2 /BN &
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Fig. 24 The roles of ANKFY1 in retinal endothelial cells

AN N SO L 8 A T AR 1. B RE 2 T IR MAE R A D 3Ll O R T H
%o T, MENSA A a U —I281F % Notch ¥ 7 /L OEZEMHENP SN/
(87-89). VEGF-Notch ¥ 77 /L DT v ZFRMERZICE N T b K& AR
ERAET RS D, MR N R IC B T, VEGF #iligic
BCL6B DO L 7= (Fig. 16A), MEWNEMAZFEE Cix, VEGF I2L->T
VEGFR2 AR S5 & MR O g A B o 7 /L o A g i
NILET 5, U ek &7 VEGFR2 %, phospholipase C-y (PLCy). protein
kinase D (PKD). Akt, p38 mitogen-activated protein kinases (MAPK) 72 & D Fifi &
7 v iEMEAT S (115-118), SEATHF 2812 3\ T, BCL6B mRNA |
VEGF/PKD2 KFFHINC L ELT H 2 E ARSI TE Y, PKD2 OIEHE(LIEH /3
74 %~ > heat shock protein 90 beta (HSP90B) Z &2 L. BCL6B mRNA D%

%I LT BCL6B Iz G- & AN X5 (93), HRMEC (28 Cix VEGF #Il#4
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3RFRI% 2 BCL6B DIEBLNHIM L, Hes <° Hey2 7% £ @ Notch {2 1)i& = 1-1< VEGF
A% 3-12 IRefH] TR L7z (Fig. 16A-C), ZiuH D7 —# 1%, VEGF FIIZfE S
BCL6B D& E ik H S & N B AN IZ 381 %5 Notch & 7 F /¥ A L
5T A5 BB L TWD, #IZ, BCL6B FBLZHNFIF 25 &, Notch
TFVDNEME(L L, VEGF WK Téd 5 VEGFRI FEELE O IN0H PE R D
MHEERICER oo EBE X OND, T705, VEGF/PKD2/HSPIOB (K fFH 72
BCL6B mRNA D2ZE LAY, Notch FERE S T DG 2 [HH L, ME#H/EEN 2R
BREE~ LR EE A 2L STV D ATRBED & 5

VEGF B33 HANER S B VE R O 78% CTHRKE LI B F & 1B HE T & 7e
WZEDPIRIEIATWD (119), £7-. RN VEGF OfG¥E 1T, RSN B M 3 Hik
DEMERI 27 — ML~ L BN D (79-81), & BT, IRFEIEEME BT i

BT, Bt VEGF Hufk$ G513 1gG B G- & b U CARHRE IS i 45 397 26 12 B L 721K
BRI A R L, MR RIS T A b — 2 A 2R 5 (82), 2D
£ 91T, A7 VEGF e M IE 5t OBHEIC N D Z L PRI SN TV D

ZZ T, PLVEGF L L IR/ 57 7T u—FD—>L LT, BCL6B ZIZERIZ L
ToIBRIEZREZ LTV, BCL6BmRNA ZAEHY & T 25 siRNA (X, RET/R LT in
vitro & WETGRGERER ORGSR b & WRASIE M58 87 28 & £ © 13 RN n S5 B 250k /B 7
(X DA BIREIE OB IR DAl RetE RN ZE 2 bivd, EBE, FEe b
FERIEN =7 A PRSI MLE H AT T L2880V T, BCL6B siRNA D% 523k
KA A OIE R A P L7- 2 & 0D (Fig. 18), BRRICHA I S D, *
7=, 4##HD BCL6B K~ 7 AZH W TIE BCL6B™ ~ 7 A L Lk L CEsENE
RIEFIRIC R 72 < L BAEMEICKT 5 & IRV, & 5T, BCL6B [HFH I
fil & 1fL 45 AR O T A2 4l L7= (Figs. 18-20), ZiubH DT —H )25, BCL6B %
BMHNL. PT VEGF HIZ X D16 & 20 | MRS IO BE 5252 L
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R IRMAEREZIRR TE 5 Z LRI T,

NRUYA FDWHERE I 27 —DIEMALIZ. BRB OWGHEDRHH TH 5(97, 99,
101, 103, 107), MEFZEY HE RV A bRERT D & B ITIRHMEDFE W
RLETRAE & 720 . MM CRENE IR IC AR & iy OB R4 5 &l 2§
(97-99,101), ~VU Y%A b ENEMILOHEAAERIL, MiaBERFTHDH N-I R
ANV U S TS (120), —F. Notch ¥ 7 FANREMHAL SN D & BN
AR N-7 R~ U L, YUY A R EDOHABFERNERT 720, ME
NYTHEREMME T TS (121), AFETIE, MIEEIRMAZEIEET MicB T, XY
YA h DL Notch & 7 F )V DATEMEALZS BCL6B KHRIC L > THEIND
ZEEHLMT LT (Fig 21), LD Z Eavd | MR IREHZEE (23517 2 Mk
RO 1X BCL6B FE BN % 1 L 72 Notch 7 F VO ARIEMAL &, Ehic
e U YA NOFBENRRE T 25 Z &2 o7, & LT, BCL6B FEHL % il
T%Z & T Notch > 7 F /L% HRE S, BRB OMREZRFF C& D AMREMEZ R L
7

IEFZRETIE, 27 —HlIIAKF vy 2L THD AQP4 A L THlNHHM
FOKGEZHELTHWD (102), —J7, =27 —MliXELmEETICRT5
VEGF EAJR TH Y | [KEEFIKE TILTRBEIES AQP4 ORBUK T2 5
(96, 100, 103, 107, 122), ZD7=H, I = 7 —HlldFrnY72 VEGF XHRIZ, MK
1A 5T AR OB PRI MR B 7 & O MERR I A B D NN 3R AN 5 (103, 123), F 72,
TNF-a %° VEGF (3, PBZHIfaRIZAAET 5 Claudin-5 <° VE-1 KU 72 D
U 7 HEREFRER A F DI RTEIR TR0 Bl a2 B L, BRB OEZ 7267
(124, 125), EHERZ LI1T, I =27 —#aFEK VEGF KO ¥ 7 A TiX, TNF-o
PEAZ Jo OY nuclear factor-kappa B (NF-kB) JEMEALDBANZ LV . RIERAED R FN S
5 (103), REIZHBWTIE, BCL6B fhigic L v MBIz 17 5 TNF-a <
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VEGF OFRBELTNRD iz (Fig. 21), & 512, BCL6B K~ 7 A2 |2
THENEFRARPATESEE 7 VA (E 2 & . MEENIERIE ICB T 5 X = 77—~

— (GS) OEFEIRIE N AER < 7 2 L il L CF L < B LTz (Fig. 22),
DT —#%, BCL6B OFHMMGIA BRB ZAHHE St 2 RIEMEY A A
Y OREAREZIT LT, MR IR TS Z 2RI L TS,

REDOHIEIZ L Y. BCL6B IE VEGF-Notch ¥ 7 /L3 T o AN EEE 7

BRI ZALTRBY, MERESCR T WERELHFET L0 A v TF L LTHE
RET D 2 LAVURE STz, FBE S5 BCL6B ORI 95 28 D Jps HE T AliA A% % [X)

51287, IR VEGF 28195 & BCL6B 2ahE X, IMEFLE(LIEH %
A9 % Notch 7Nz NEMALT D, £ORR, BRB MFE L, ~UH¥A |k
DM AE Zm O TUE, EWEER R EnER I LS5, L%
F LD &, BCL6B siRNA A2 RN i B ML MR FR AR PAZEE & Vo 7o i
JME T 25 & Z T IRMAEERITK LT, #H LUWIRIFRIRRS & 72 5 ATREMED R &
iz, MEEEEIRE ZEAE O R T & 2 MMEE ML E,  #EHEYE O B H ARk R 2 &
LGB 03, RIEBFEDRS I TIiE, £ 2 TH 3 B O, MR Mm% &
PIRIR TRAT D IMEFAEFRNEOREET VAL | 2 ORI Z B
Mt E1T o7,
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Ocular vascular diseases

CNV
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";5‘: VEGFR2 Notch PR U AR y VEGFR2

f “ NICD 3 f / " 3

Notch target
genes

kRetinaI endothelial cells F,

Notch
silencing

NN

J

Notch pathway inactivates
VEGF signaling.

BCL6B contributes to angiogenesis
and hyperpermeability.

Fig. 25 The roles of BCL6B in ocular vascular diseases
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953 E RPN 2N AR TE M R

m

F1H S

IROTEF PEHERHEAE D — > & LT, IRNOWNERETH D IRED —E I frfr &
NDHZENETOND, BREAENLEAINDFEKIL IEOKEE, ARO
ME2EE L. A SO NRT AKX VIREZHIE LTV 5 (126) (Fig. 26).
BRRIREE D D EEAE SN KD RNNT, % FEH 6 Lk A 8 > TRIE ~BH)

L. MEAICH MR EZBER L T2 LAENLEIR~HEH SN D (126), L
e o T, BEAHEOEEIIRE EAICEND | RN EBEIND D
BES 2 L RNFEEICED (127).

ki #190%
FAERS (REARMAT TR LES)

BKDRN Fig. 26 Aqueous humor flow
SRBHEHP L Y51

A8 BT AR R, IR MR BICHE ) EERRNERE CTH D, M H ARk
NBECTIE, AR AZEEECEE R 2 G 3 2 M8 2335 £ 0 IR 23T L, g
R EME N R ET D 2 LT IREZMET SIRE /KD A EE S,
mIRELZ 2925, ME T EFRNEORKRZEBIL, MR OEIRPAZEE 36%) &
HETEBE PRIPIFEIBIE (32%) AR 5 5 (128), HTH, MEEEH.OEIRIZEE I
100-day glaucoma & & FRIZAV, I B AR Z2 S0 2 ML BV (36, 129)
(Fig.27), #MAMEIZI1T HIRME MURFEDSHEIT 5 &, BN PEA S L7z VEGF 234
FEZE LTRSS 5 (130-132), AT KED VEGE NMEET D &,

MRS R DT NI AE L. FEAKOFHIRERE 2N PAZES D & D IHF
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Cumulative probabilty of development of various types of Fig. 27

0.9 lar NV fi t of ischemic CRVO . -
R LR SR s s Cumulative probability of ocular
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TINE FAERNEORESEITT 5 (35, 132), M F/EENERIEIL, AN
BEH (5 1 ). BRAKRB AR (55 2 ), PAZERRARRNREI (55 3 1) 1o
S5 (133), F 1 TR I A ME N EAET D OO, FEATHIZE
HCTHUIREDOHEIMMTIFRD LR W DIERTH D, 5 2 HITIE, MO
AT AEMAE FA L BRI DS BRMERE AR A2 28 < 2 & TR KU I RBTA Y
U, RER ERT5, & 3 I CIIELIEREE N AT, BANMAEST S Z
ECHICIREDS B35, 20X D ICHREmERIL, RIESCRIEIC X 2 EHE
H 72 MR IR F TN 2 T IRE ERICHE O AR FITIEE T 20 ERNH 5,
MAEFERNEOIRRE T E L L Cid, BB, IRE TR, fkNiE
Fifi7e ENFETFT BN D (Fig. 28), ULMERECEEEINIZ, L —0 —i2 X - THERE
DRI A2 CEEE L, IREM A2 2IETH5HENTEREIND, S OIZIRETREL
HEOZ, IRE FRIEL AW EYRIEN i S D, FEANC L 2 IREEE A
ROGEITIL, NEFINZ 2T 2 NN & D, RPN BE I I LSHER AR EIER
. BARRREENT, Fa—7 % NRIFREDRH Y | FBARELZIHH D0
IFEARIHE A BG5S 5 2 & TIREZIKR TS E 5, 2020 FIIXMEFHTEZDH
DIZVER T DH VEGF 3 THLT A V=T (—%4; 77 V~bt 7 k) Al
FAEBNEORRER E U TRRE I N, mEFEFNERE OBEKH T,
VEGF 7 7 2 U —T& % VEGF-A <° placental growth factor (PIGF) £ FE 25\ L $
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HR R . Fig. 28

Treatment for neovascular glaucoma
» PLAE L BE [ fir
, R P \

RELH _ I 4

- P N
R R PVEGESE

mfE A R LTV D (131, 134), BRIRERBRIZI WV CiE, A B AEENEO S 2 8 K&

O 3SR 2 IRESCH AEME TR LT, 74V =7 "R GIZLHIRE TR
TEH RO AEME 7 L — ROBGENEFES TS (35, 135), 20X H1T, #it
VEGF 3D X0 MEFAEZT DO DK T DIERIENRE SR, Z0
RIIRERTH D, Bh5 1 BT DA XA I 5 A4 O L 0358
D HNTEFEOEIGIX., TN 81.3%, 50.0%Th V., MEHA % 52BN
SEDH I LIFTTER(135), & <IT. FAKIHIZE P % A T o A It
TOWRBENEN 0 TRNWZ EBRMETH 5,

T4, VEGF LSO RT3 M BT AR R O FIEIZ R G- L T\ 5 2 & 23R
SNTWD, ML ERIRPAZEME (S 5 i B ARk T, interleukin
(IL)-6 FEH B /K TEEICHM L, FHrAMmE OB IS > T IL-6 FEH LD
T5 (136), —F. TNF-0<°IL-2 72 EDORIEMD A N T A > OFBULMAE Fr A=k
NFEDFEK TEL L2V (136), Z UL, 48 5 A Sk N B oD 955 RE 16 2 1 TL-6 23
A 2 RN R I D, Fio, MEFAERENERF Tl transforming growth
factor (TGF)-B1 X°> TGF-P2 % Bl & F 7= EAKHF THINT 5 Z & 235 0v> T\ 5 (137,
138), LA LD Z &726 VEGF LSO K75 IfiL 8 8T AL Ak P I D F8iE X7 RE I i
ZBE-T 5 2 L3 S LD, SRREDFEMIZENTIIE, REBET V& AW A
HEFFE DS LB Th 205, M AERNEOFREL 27 2 REET VI S
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TUWRU,

Z ZCARETIE, MR L Z 29 5~ v AMREIRPAZEEE 7 1 2 -V T,
M8 BT RN IR E 7 L OFENLIZIR D ALA TS, E£37, MM 5% o Fif AR 0 HE s
(ZRWT, MAEFARNEHRE TR bNDEZ 2T 20OV THREEL -,
S b, M BT AR OEST & BET 5 TRIK 2OV TR 21T - 7o,
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20 ERAME R OTE
2-1 EEAE
~ v Y M) 7 a— ALY Kitld Sigma-Aldrich, Y N7 > RIRJE 71X TonoLab

(Icare Co. Ltd, Vantaa, Finland) &V =N ZHEA LT,

2-2 FEBRITIE
2-2-1 FEBREW

SIS IEMEFIENT AR ddY ~ 7 AT A A= 2 )L — k&4 (Shizuoka, Japan)
FOVBEALZ, HB1ED2-2-1 LREKOTIE T~ Y A&28E Lz, EREZ1TOIC
blz>TIE, EEERRTFEHWEE - B ERZBESICHMETKRBHE 21T
W, FFR AT T BT LTz,

2-2-2 < U AMENEENREAZEAE £ 7 L O /ERL

52 2-2-12 124> T~ U AMARRERIRPAZEIEE 7 L 2 /ERL L 72,

2-2-3  $1 VEGF Hifk o # 5
2 2-2-13 I2E> T, $L VEGF ik =5 L7, Wits 58513 PBS 251
RN G- Uz, AN S 1E, RS IREAZE B 12 Ehi L7,

2-2-4 U7 )VH A I RT-PCRIE

2-2-2 DFNEICHE > T~ U AMIRFARPAZEEE T V2 ER L=, D%, 5 2
B 2-2-14 |29t > C RNA Z i L, RT-PCRIEIC L BT 54T -7=, L=
TA~—DERANILLTDIIY) TH 5,
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Vegfa
Forward, 5’-ACATTGGCTCACTTCCAGAAACAC-3’
Reverse, 5’-GGTTGGAACCGGCATCTTTATC-3”
TGF-p
Forward, 5’-GCTGCGCTTGCAGAGATTAAA-3’
Reverse, 5’-TTGCTGTACTGTGTGTCCAG-3’
MMP-9
Forward, 5’-GGTACAGCCTGTTCCTGGTGG-3’
Reverse, 5’-ATGCCGTCTATGTCGTCTTTATTCA-3’
Snail
Forward, 5’-GTGACCCCGACTACCTAGGT-3"
Reverse, 5’-TGGCTTCGGATGTGCATCTT-3’
Gapdh
Forward, 5’-TGTGTCCGTCGTGGATCTGA-3’
Reverse, 5’-TTGCTGTTGAAGTCGCAGGAG-3°

FT_NTORIGE Gapdh (2 8 5 NEHIE AT o 12 t% . £ DP9 E A iz,

2-2-5 SR YL ki K DR

5 2 B 2-2-17 IS » THIEGEIZ K DaHli 21T > 72, 1ER L7813, 0.3%
Triton X-100 &4 10% goat serum ([ L YV 1Kl 7 0 v % V52T o7-, ~U AH
KOPURZ WD ERIZIEL, PBS 2% L 72 M.O.M. blocking reagent (PBS: M.O.M.
blocking reagent = 250 uL: 9 pL) (2 XV 1Fl7 vy X7 L, ZuvF
%, —IRPUA [TAHE:0.3% Triton X-100 & A 10% goat serum CTHAER, ~ 7 AHED

Uik %2 W 5 BR21E PBS TiRfi# L 72 M.O.M. protein concentrate (PBS: M.O.M.
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protein concentrate = 250 pL: 20 pL)] & HW T 4°C T—Mebs S B2, £ D%,
PBS T %17\, IRPUK (FBEE: 0.3% Triton X-100 A 10% goat serum CAy
W, ~ U ZAHEROHUEZEZ HW D ERIZIEL M.O.M. protein concentrate 2 PBS THiHR)
(2 & o T IIRFRIEUS S ¥ 72, PBS THaid#. Hoechst 33342 (1:1,000) Z VW TEZ
Qett 21T o7, Yefat%, fluoromount K UNAN—27 7 2 HWTE ALILE, L
— AR I S Y BARSEE (Fluoview FV10i) (2 CTHRE 21T - 72,

— R PLIKIZ 1E . mouse anti-o-smooth muscle actin (0-SMA) antibody (1:100;
Abcam), rabbit anti-collagen I antibody (1:1,000; Abcam) % 7=, —IRFUKRIZIZ
Z I ZE I Alexa Fluor®488-conjugated goat anti-rabbit 1gG (1:1,000; Thermo Fisher
Scientific), Alexa Fluor®546-conjugated goat anti-mouse IgG (1:1,000; Thermo Fisher
Scientific) # i\ 7z, F72. FAHT 4T3 bu—LE LT, —RPUEZRW-

Rz HE L. FEROFIETIT- 72,

2-2-6  HRERE

IRIEIX, U Ny > RIREGHZ MM L CiEBAZE 1, 30, 60 &Y 150 H#ZIZHI
E LT, 742 (100 mgkg) KON T 2 (9 mg/kg) MEIENSL 512 K 2 Rk
T T, 6BIDORIER RN BRI LS AVANERE E L TR SN 0% 3[4
Lk L., HICEN D OEHELZREE Uiz, BEE O~ 7 ZAOIRERIEX, B

Wi 5.0 4~7 5% 14T - 7=,

2-2-7 AN RO iR
2-2-7-1 R R OSHERR IR S i 52
2-2-2 DFNAIZHE S T~ 7 AEERIRPAZEIEE T VA ERL U=, mEPAZE 1,

30, 60 X TN 150 HEZIZ7 # 2 v (120 mg/kg) M OV &7 20 (6 mg/kg) DIRE
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B & AP R IR T 105 IR L7z b O % KERFIAN A~ 5 (10 mL/kg) 35 2 &
TR LTz, Bnte. Lo ZEERIBIAITH 2 A 2 &Y VARE IR % AR
L, YURET =< /LAKZ Y RIZEE L Micron IV Z W TARZ#RE LT,
1M PAZE 30 A # Cld. MEIREZ s L. BB O &2 DV T Image)
A L CHllE L7z, MmEPZE 150 A1 Tk, #Er%E, PBS THfiE L7z 20
mg/mL FITC-dextran ¥&i% (55 &: 2,000 kDa) Z~ 7 A D R#HARNIZ 1 mL #5451,

& i L7,

2-2-7-2 AR IE B

2-2-7-1 DFNEIZHE- T, AR OIRIRIE 2 #ke L7, X N U P sl
KO T LA CURIRIE 0.1%2 SR U, 1 HRIZOE 20 2 A OAE IR W i 2
i L7z, Micron IV (ZERE FIHE 72 HENGIHT i ik 24 1& (Phoenix Research labs) % ]
W, T E R (optical coherence tomography: OCT) #1772, fgse L7z
OCT Hi XA EE Y 7 b [In Sight] (Phoenix Research labs) Z T, HE)T
MRS 2 i L E DIE S Z2E & L, 20 o MEIEE DIE S O %2 < OfE R D
R & LT,

2-2-8  fHfEHM
2-2-8-1  #AIEE OAEMR ) A1

~ U A FHER N TR S, v~V RARREMH L7z, £0%, 1 &
2-2-3 14 » TR DI A DERE 21T o 72,

2-2-8-2 ~ vV U a—hYuthh AT R b E A
RTT7 4 U HUFIE, FV VLB LTOART 7 o a2 LT-, DN T
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N T v a— VR Z TIPSR L, BEKICRE L%, 77 VIR,
TA TN M~ V) RIR, BE—7 Vv e A —Ly M7 7 2 U9
R, 10%Y) 2 T AT e 10%Y) U FY) 77 VIRERRAEKR, 7=V
FUSHG, 1%MEBICE LT, BB 7 L a— LTk L, 2L THHL~
DAy 7 ERHWTE AL, I =AU HBEE (BZ-
X710) Zf#FH L T L7,

2-2-8-3  HHAkEFAM

ABEEOFHT~~ ¥V > - AU U@ LR E AV, SR,
A=A U OB EE (BZ-XT710) 2 L Cisg L=, &EIRICHOZ 3 4]
HAATEICH U, A R TE & 7o 13 A N B 2 5 2o A IR 52 g D [ 7 %

ImageJ (NIH) Zffi j§ L CTHIE L 7=,

2-2-9 UITAZrTu v bk

B 22-12 1> T, VTV EERL, vxxF T my MEIC K DFF
fifi 2247 > 72,

— R PUK 12 1T . rabbit anti-phospho-VEGFR2 Tyr1175 (1:1000). rabbit anti-
VEGFR2 (1:1000), rabbit polyclonal anti-a-SMA antibody (1:100; Abcam), mouse
anti-B-actin antibody (1:2,000) Z A 7=, “IRHFLIRIZIE. HRP-conjugated goat anti-
rabbit antibody (1:1,000), HRP-conjugated goat anti-mouse antibody (1:1,000) Z FH >

7’9—
—o

2-3  WERTRIMEAT

FEBRBE 1 X P EHAE HERR # (standard error of the mean: SEM) T/r L7-, #t&t
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P73 bl i, Statistical Package for the Social Science 15.0 J for Windows software
(IBM) # W TAT o 7=, Z LM @ i TiX. one-way analysis of variance
(ANOVA) #1Z Dunnett’s test & 7213 Tukey’s test Z1T > 7=, fEIREN 5% AT 2 H

BEEAD &L,
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53 HET SEERART
3-1 MR MLICfE 5 VEGF SEHEDZ(

~ U AMNEEARPAZEIE 7 L & AW o RRE T, MEIREIRBAZE | B &I Eis
JEDSTER S, EMCRARIT 30 £ TR 2 &R BT >TWD (106), #
IEEFIRPAZER ORI O VEGF mRNA DX E) %2 RT-PCR 1% H W CTHENT L
7=, IEFEREE bRl U C, MEEERIRPAZE 12 FEEIR OMERED VEGF mRNA &35
22 fEECTHIIN L7z, —05, WEEEARPAZEDN D 3 BN D 21 AR OMEIE T,
IEF MR & [AFREE £ T VEGF mRNA FEHEMET Lz, #EIEEHIRPAZE 28 HZ D

AN CIXIE R R & Ll L C VEGF mRNA R HE K 71%0 L 7= (Fig. 29),

N
3

<
#

Z 1

2.0
L~
ok 1
gE
- 21.5
o
>2
E 310
S8
O~
£ 05 #H
[]
[5)
o 0

Normal 05 1 3 7 14 21 28days

Time after the laser irradiation

Fig. 29 The expression of VEGF mRNA in the retinal ischemic murine model.

The expression level of VEGF mRNA was examined in the retina from 0.5 to 28 days post-retinal vein
occlusion (RVO) compared to untreated mice (normal). Data are shown as the mean + SEM. (n = 5-
6). “P < 0.05, #P < 0.01 vs normal (Tukey’s test).
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3-2 MM LA fF O BRME(LBEE R 7 D R B K ORTEZA L
BTN DR RERE R 121X VEGF LIAMZ TGF-B OB E 2 /RIB S LTV 5

% ZC. HEEEIRPAZES OMEEIZ 31T D TGF-B M ORMEL BRI [K 7 D R BLZE L
IZ2UVT, RT-PCR IEIZ X BT 24T o 7=, MEEERIRPAZED D 12 W[4 ORI
TiX, EFEEE Il L THI 2.2 fi5F T TGF-f mRNA REENHEIM L=, Ll
MmAE PAZE 1 B #% OMIK CIXEFTE & FRRE £ T TGF-f mRNA L&KL T L7,
Z D%, MEERAIREAZE 3. 7 BT TGF-A mRNA ZEELEIIIM L, 7 AL TIE
FHENK 2.6 5 THRICHEML (Fig. 30A), 23\ T, MEIZBITS
MMP-9 mRNA FEL& & fifhT L7z & 2 A, MEEEERIREAZE 1 A 1% £ CILBEE /e 21tk

INFRO B2 TS, HEAEFFIREAZE S, 7 B OMEBICIH VT, MMP-9 mRNA
DOFRIUIZNZNK 2.6 5. £ 7.1 fF12H L7= (Fig. 30B), £7-. Snail mRNA
R RIIHEEEIRPAZE 3 AL £ CILIERRE & FRRE Ch o728, MEIEERAREAZE
7 B2 4 512880 L 7= (Fig. 30C),

Xz, MERIRPAZE 7, 14, 28 A OMBEIZONT, v v Y b 7 —
LY N a7 — 7 U O Y B A AT o T, MEIRERARPAZE 28 B 2128V
MM A8 CRRE 72 2 7 — 7 U RRHED R BN BLEL STz (Fig. 30D), & B2, M
FRIRPAZER OMENEIZ DWW T, B b~— D —ToH 5 collagen XN 0-SMA D
B AT o7z, BRI OEIRERIRPAZE 7 B % O Tl collagen 1& a-SMA
DI T F VBRI Sy o 72 (Fig. 30E, F), —J5. MAIEERAREAZE 14 H %
F O 28 HL ik, MAFE4JE C collagen I N a-SMA DHEOET 7 F A3 &1
7o
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Fig. 30 The expression of fibrosis-related factors in the retinal ischemic murine model.

(A-C) The expression of TGF-f (A), MMP-9 (B), and Snail (C) was also measured in the retina at 7
days after RVO. Data are shown as the mean + SEM. (n = 4-5). *P < 0.05, #*P < 0.01 vs normal
(Dunnett’s test). (D) Representative images of retinal sections stained with Masson’s trichrome in
normal and RVO at 7, 14, and 28 days. Scale bar indicates 50 um. (E-F) Representative photographs
show collagen I (green) (E) and a-SMA (F) in the retinas of normal and RVO murine model at 7, 14,
and 28 days. The nuclei are stained sky blue by Hoechst 33342. INL, inner nuclear layer; ONL, outer
nuclear layer. Scale bar indicates 50 pm.
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3-3 B MERY e R I S BTRR S~ M E T R 2

IR OEMRAR I, M BT ERRPIE 2 e S 5 HERWAETH 5 (128), £
Disd, FTMEEEIREAZE 30, 60, 150 HZOFIIRIICHIT 54 %E, 74
LA U E &R OIRERIE LS X0 f#fT L7 (Fig. 31A), & PAZE 30 H LARE,
B, IR, AR E BT AL D BRSO b, £ 2T, FrAamEoR
EIZL Y, mMEFREZEDZRV (no NVG), FEA LRI E#FHE%ELE D
(angle/iris NVG), BEA., I & OABEICIE BT E 4 E S (angle/iris/corneal NVG)
D 3 BRI T2, Angle/iris NVG Ff }2 OF angle/iris/corneal NVG B ClIZ £ i
IEEFIREAZE 60 B, 30 B LA H A28 bl (Fig. 31B), 1E%~ v A#E
KO no NVG HEDREACIR . ABRIZEB W TR ENE ITBLE SRy, s
FRPHZE 150 B O 7 A LA v EERIC LV | angle/iris NVG #F .
angle/iris/corneal NVG #2385\ C, MEFAENFET D Z L 2P 652 LTz (Fig.
31B), A& PAZER: OIRERIE OFES, MIEIREAZE | A% CIXIERRE & i L
TETORETHEREITRD -7 (Fig. 31C), — 75, MEEERIREAZE) D
30, 60, 150 H% CIXIEFREL el LT angle/iris NVG &£} O angle/iris/corneal
NVG HETIZIREAHEM L7z, & BICHEBEFFIRPAZED D 30, 60, 150 HZIZI1TF
% angle/iris/corneal NVG EEIZIS\UN T, angle/iris NVGEE L D & & S ICIRIED EF-
L 7= (Fig. 31C),

A& AE OFEEE & MR MO BIR A B O3 2728, MIEEFIRPAZE 1| A%
DN O JE I % ST VW EHZ L 0 gt Lz, MR 2fE DR A2 flE LT &
25, MEIEFRIRPAZERE CITIERRE & ik L TR SEEA A EICHEm L7z, M
EPAZERETIL, no NVG B & il L T angle/iris NVG B TR 2E 0 2B
L THY . angle/iris/corneal NVG FEIZ I 1T L M2 23 i b JE D> 7= (Fig. 31D),

~ U AMEREFRIRPAZEIE £ 7V 1d, M58 PAZE 30 H 1% DMl T A BEDTERL 358 8
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5 (106), MM DY THRREDRE S D & MR 23 g S~ L.
MARF D2 R 7 ERORRE AR IEE T 5 2 & THRMER SN D, ABED
ki, MO R MARIEDSHEIT LIEADME T+ 5 2 2R L TW5, MR
PHZE 30 RIS b0 AR OEBM AT L7 & Z A, no NVG #f & Hilg
L T angle/iris NVG #£ % O angle/iris/corneal NVG #E TIZZNEHKI 1.6 %, £ 1.9

fFIZ ABEOEFEAME I L7z (Fig. 31E),
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Fig. 31 The changes of angle, iris, cornea and retina in the neovascular glaucoma (NVG)
murine model.

(A) Experimental protocol used to investigate the changes in the anterior segment and retina in the
neovascular glaucoma murine model. (B) Representative images show the angle, iris, and cornea in
the normal and RVO groups at 1, 30, 60, and 150 days post-vessel occlusion. At 150 days, it also
shows the images of the angle, iris and corneal fluorescein angiography in each group. The RVO
murine model was divided into three groups. The mice without observed NVG in the angle, iris, or
cornea were defined as the RVO + no NVG group. Mice with observed NVG in the angle and iris were
defined as the angle/iris NVG group. Mice in the third group with observed NVG in the angle, iris and
cornea were defined as the angle/iris/cornea NVG group. (C) Graphs show the intra ocular pressure
(IOP) in the normal (n = 15), no NVG (n = 5), angle/iris NVG (n = 43), and angle/iris/corneal NVG
(n=43) groups at 1, 30, 60, 150 days post-vessel occlusion. Data are shown as the mean + SEM (n =
5-43). #P < 0.01 vs normal, **P < 0.01 vs angle/iris NVG group (Tukey’s test). (D) The retinal
thickness was measured using the images of optical coherence tomography (OCT) at 1 day after the
RVO. (E) The areas of exudates were measured using the images of fundus photography at 30 days
after the RVO. Data are shown as the mean + SEM (n = 3-24). #P < 0.01 vs normal, “P < 0.05, P <
0.01 vs angle/iris NVG group (Tukey’s test). N. D., not detected. Scale bar indicates 50 um.

3-4 M B AERENBEZ S ~ U AMIEEIREAZERE € 7 V21T 5 AR D24l

MERERIROAZER . A, W R ORI E BT A 2 5 angle/iris NVG ¥ &
Y angle/iris/corneal NVG #EIZ 35 1T 5 AR & # ik FHORHIIZ &L 0 f#dr L7z, 1E
HREL HEl L C. angle/iris NVG B O angle/iris/corneal NVG ¥ C A ik b 57 g 23
JEHILT 5 2 L0 7c (Fig. 32A, B), 7272 Th . anglefiris/corneal NVG £

B oA ERE N ROIEEL L TRBY, IEFEEE iR LT 3 FIRREORD
Tz, Fio, AMREE K OAENEITERE L ik LT, angle/iris NVG
BE S % anglefiris/corneal NVG #f CHEJE L L 72 (Fig. 32A, C), Angle/iris/corneal
NVGEHCBIT oA EEE R b EL . EFREE AT S BRI L7 (Fig.

324, C),
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Fig. 32 Changes in corneal thickness in the NVG murine model.

(A) Representative images of corneal sections stained with H&E in the normal, angle/iris NVG, and
angle/iris/corneal NVG groups. Graphs show the quantified thickness of the corneal epithelial layer
(B) and stromal and endothelial layer (C). Data are shown as the mean = SEM (n = 5-10). *P < 0.05,
#P <0.01 vs normal), *P < 0.05 vs angle/iris NVG group (Tukey’s test). Scale bar indicates 50 pm.
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3-5  MERTERKNIE Z1F 5 ~ U 2 ERIRPAZERE & 7 /L O RN K ORI 31
% VEGF JHEDZAL

M ERPAZED D 150 A 1% O & DA BIZ 351 5 VEGF DOIEBLEIZ DUV T,
RT-PCR & HIWTRET L7z, MAIEIZI1T S VEGF mRNA JEBlElL, EFREE
i L CHE PAZEZ 1T > 72T X COREITIHB VT LT (Fig. 33A), AR AR M
BrAEZ D angle/iris NVG B & O angle/iris/corneal NVG #£Ti, no NVG #f & [t
7 L C VEGF mRNA RBH & (XK fE4/~x L7z, F7-. angle/iris/corneal NVG ¥ Thx
t, VEGF mRNA BEHEMES | EFFEO 4 FRBETH -7, ST, AFCE
I7% VEGF mRNA BEIZDOWTHIHT L7 & 2 A, IEWEEL no NVG BEORIZAE
RFEMNFR D B R o = (Fig. 33B), — J7 . angle/iis NVG B} OF
angle/iris/corneal NVG BEO A TIZIEFHE L U & VEGFmRNARHL &N &L, £
NENK) 2165, K335 ETHM L, DX, VEGF ¥ 7 TV OiEMHAL & 1
AT 7wz, MR 150 BEOMIEEK MO 7 =A% T ry b
1To7z, MIEIZII1T 5 VEGFR2 D U P fbiT EHHE & bk LT, angle/iris NVG
#£ KON angle/iris/corneal NVG #TH) 1 HIE KT L7z (Fig. 33C), 7. IS
AREAZE 150 H % DOHEIK Tl angle/iris/corneal NVG FEIZIRB W T, fMElb~— T —
Tdh D a-SMA ORI 2.1 5 F THII L7z (Fig. 33D), D &2, MMEEHIKEZE
150 H#% OABEIZEIT D VEGFR2 D VU UL K& DY 0-SMA O FHL & % ff T L7z,
VEGFR2 ® U VU ER{LITIEFRE & bel L C. angle/iris NVG £ & O angle/iris/corneal
NVG BETENEIR 27 5. 9 34 {5 F THEI L 7= (Fig. 33E), F£72. o-SMA ®
3BT angle/iris NVG B}z O} angle/iris/corneal NVG #ETE N ZENHK) 2.8 %,
3.1 f5 % CTHEIN L 72 (Fig. 33F), LA EOFER IV mEFAENEET T VTl
TR T3 % VEGF > 7 VR A CIIITEST 2 2 & F72 a-SMA DR EIX
M, AL T T 2 2 L R STz,
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Fig. 33 The expression of VEGF and fibrosis-related factors in the NVG murine model.

The expression levels of VEGF mRNA in the retina (A) and the cornea (B) at 150 days post-RVO
compared to normal mice. Data are presented as the mean + SEM (n = 5). *P < 0.05, #P < 0.01 vs
normal, "P < 0.05, P < 0.01 vs angle/iris NVG group (Tukey’s test). Representative images and
quantitative analyses of western blots show the levels of phosphorylated VEGFR2 (p-VEGFR2) and
0-SMA in the retina (C, D) and in the cornea (E, F) at 150 days post-RVO. Data are presented as the

mean = SEM (n = 5). ¥P < 0.05, #P < 0.01 vs normal (Tukey’s test).
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3-6  BMEREIMIZAE S IRE EFIZX %51 VEGF HUA DR

M ERT AR IEE 7 /LT, #EIEFRIRPAZE 30 B LU IRE EH- 25380 b vz
(Fig. 31C), % ZC., HL VEGF §ilk D& G- IRFEIC KT T B R Lz, M
FHIIRPAZE 60 A 1% OV GHECIX, IER & ik U TIREDOEINDGR D b,
—77. MREFRIRPAZEEL % DHT VEGF Sk b3, Wik G & ik L TIRE

DN % ZF B L 72 (Fig. 34A, B),
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£
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Fig. 34 The effects of IOP after the anti-VEGF blocking antibody administration in the NVG

murine model.

(A) The RVO murine model was injected intravitreally with an anti-VEGF antibody, immediately post-
vessel occlusion. (B) IOP was measured using Icare® TonoLab tonometer, 60 days after RVO in treated
or vehicle treated mice. Data are presented as the mean + SEM (n = 6-22). #P < 0.01 vs normal, P

< 0.01 vs Vehicle (Tukey’s test).
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ARETIL, MEGFIRPAZEIET 7 V&2 T, 18PER 22 M85 il 7S i 8 A= ok
NEEEEDIEIR 2 2T 20BN E et Lo, BYERY M@l iz L v | fA<ou
¥, AR T 28 ME OF A K OIREIINSTRD vz, MR i A kA
&L CMEHAMRNEREZ R~ T 2 L2 R THO TR LN Lz, 4%, &
BET VL LUURBMBIACIRRERR 0 EOICH IR TE 2,

B e U B 9 SO R M BEE 7 & 0D B fops BB O 1k, MBS E 23R &
OB D~ AF — L X 2 L—Z—Th D TGF-p DEAMKELES (37, 139),
HEMEAR AR 2% L C TGF-B I MMP-9 <° Snail DF L2 7538 L (122, 140), HAFEBEIR
TR REIEAE L2 3N TR AT OULHE 2 (23 5 (141), & BT TGF-B M AE PN L
FRE~TE U N RIZERR A 2 5538 L (142), BRB Ofiffe 2 &R TH 525
NTND (122), R, MIEIREAZEE OB RS MIE 72 & Ol M 2 295 855
DY FARFIZI T TGF-p DHMAFERD TS (37, 143) , 21 H DO FIED

« AL BEE R - O B L M 5 M O TUHECHE IR Mok EAHBI L T B
Z NN D, MAEPAZEIC X AR Mm% ORI TIX TGF-B. MMP-9, Snail @
FEENHEMLTEBY (Fig. 30). TGF-p Z#J/r Liz> 7 AN T 25 &5 %

Hb, ~ 7 AR ZEET T /L ORIV T, collagen-I, a-SMA &\
STofME b~ — =N L TV . E ik OMEEIZI T 2 ELFE R
SN7z (Fig. 30), IRIELEFH XY L EHDH A 2 7T TGF-B FELEDIEMNTE
Do EEEBET DL TGF-P 23 HEBE MR RE D & & B A kPN B ~J e
EREZ T IS F~—I—L LUSHTE b aeEndH 5, £z, #RE

~—H—ToH 5D a-SMA OFBUTIEME M%ZOABIZB N THIRO b (Fig
33), ZAUIMENE CTEEA ST mFEIZR TGF-B A3, TR, BAKRZI L TAE~L

. BRI ZRE L2 LRI SN D, T AERKARERE O BRI
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BWTH TGF-B Az~ L (137), FEARF THI L 72 TGF-B ITAHHER AR

WERH L. Mgt~ R Y v 7 Z08ME I L TIREZ EA 852 &Z2x 60T
W5 (144), ZD X HIZ, MEECHEA S NZIEFE 7 TGF-B IXMEERRELS> BRB O
TeREIC & 0 MR RE 2 59 % L RIS, BEAKTICBITT S 2 & TIREICE T
WL B2 DARENENH D, LI -> T, TGF-B OFRILHIENZR b D31 4~
— I — DR TGF-B &% —5 v MIUTZABEET 7'a—F 25, MG H Rk E
ORI R R FIZER D B2 b b,

I T A RN BRI MR 1L & > CTHER S, TFEOFEN D, MFH Ak
NEEDIFIERZ % IZ TL-6 X° TGF-B 72 £ VEGF LIS DY A+ 14 > DR 5 HVRIE X
LTV D08 (136-138), TRRED ERFMINZIZE > TV e\, MR i L RS

DEEFA R ZTHIE L, KRR FHEMER G K+ hypoxia inducible factor-1a (HIF-1a)
IZX W VEGF OPEA%ZE L JLHE S H 5 (100, 145), #H ., MEREZ DR
PEBE TSRS BB ) FL 72 & ot UG O KIRIC I 1T 5 VEGF JREEIE 0.26
ng/mL T&H 25 D% LT, MEEEFFIRD A PAZEIE B T 2.0 ng/mL, MR LERIR
PAZENE T 8.6 ng/mL & mfEA /R~ (34), MAEH.LEFIRPAZEIE TId, MENREE M pf
- C VEGF #BLENHM L, HBOFEOMEITE & VEGF L UL IEIZMHBET 5
(146, 147), T 726, BIMORENEANC/LH1FE . VEGF &0HNL ., me&
BAERKRIRIZEN 2 U 27 BHINT 2 S #LE SN D, KEOHRFHIBW T,
IEEARPAZE B2 2 BT VEGF PR Z 535 Z LI k- T, v v AME B ERA
EET VORE LA 22 605 2 LB LN o7 (Fig. 34), ~ U Al
FIRPAZESIE £ 7 L O C, VEGF mRNA FBLE T M & I 12 Bfii#%. VEGF
Z R BITMAEAZE 1 BRICREOEY—2 202 % (100), ZiUcx LC, I
EPAZEE % OPT VEGF HUADIE TR 5-13 VEGF 88L& % IEH#ElK & AR
FTHIHI L, MR RSO AR O R A T 5. 202 L hh . BT VEGF
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PUROE X MEPAZE 1| A% OEEIZ VEGF W% EH L-LETHRT LT
ATIRER~D VEGF #4728 L. IRE LAY 2 AR T g A A o 54
EMHI LB 6D, LR o T, RETHEN Lz~ 7 A& F AN RE
BT VT, BRRERE & RIS, MR AESCIRE A VEGF 25352 &R
R I T, S BT, TGF-B BEE K 25 48 8 A sk N B O F8IE 2 Tl 5 9 8
NAF~—=h—& LTRIHTE LR AR LTz, 4%, RETALEZHWT,
I8 B AR RN B O S REHE R 1T B o 5 K D[R E L AR ~ D IS H S I &
Do
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s M OVt

b MIFBHROK 8 FIZHENLH/TND LEDNTEY | HHEREDHERH A
EDBEZRD I XA THFICEETH D, IFRONITAMRM 1K 2 i LT,
Ml CHRAMEAZAE T L 2 L THREBRE LTUsESND, —7, Tk
K EALZ 58 2R T, MECBREE RN K 5 RIECHRIE A b L ADRIK T
M EE SN D Z & T, HREEEFEICED, £lo, ESRKELZELEND
O FF M AE B AECIE MR L, 2 < ORPEERICE LS TH L,
F0. KAZEIRT 27201213, MR MR o PR O IR 2 oo 18 5 PEHERF 28 B
HTHD, £ I T, AW TITMEBES M PRER F DIRRITIN A T, MRS
MR B ORREMREIA K O RIRIR & — 7 v b OIRRE AR 21T o7, £
T ML A R GE I - A& R E 3 5 7o OIS EE I MR 7 L & VD TR
L7ze foeu T MENRR IR E 5 A DR R E 7 /1 2 W ORI 93 22 il 1A -
APRR LTz, S BIT, 1BYERY 22 M R R BB A IR TR PR I M T B A S L
7o

F1ETIE, BEFEETAEZHWT, MR MAES 2 T T & 2 hERD
D UVIABRANS W S I D IRl 1 DERR 24T - 72,

1) 7N—=F Y UIRIERE R B o m — g, BRI X D Mo JE# L &
i L7,

2) RERT 77 =2V 3, AR MEER MRS C LT, PKC v 7%
Jr LT R ER &R LT,

3) HFERMEEEETT LICBWT, 7l T7=2) RO T7=2 ) VOREH

I, FOREIX Iba-l G~ 07 7 —IICB W CERD b,
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ULEXY, n=p—n7nr =2 ) k7 T7=2) OR5IZEY
JERETE ) b MR A 2 PR T & D ATREME A VR ST,

B2 O, MERERIECHAEME ORAEIC LD E LSRR EZ -0
e IRHE 0 £ 0D T RE AR BA S VBT TR IR R DERR 1T > 72,

1) MM AE PN BRI OO MR s o f 2 8 1L BTB & > /37 Tdh 5 ANKFY]
IZX o> THIEI S TR Y . ANKFY (TAfEE > VEGFR2 B IR EZ KT
T EDNRINT,
2) I PN R IR LI B9~ 5 BTB 4 > /"7 B T %5 BCL6B 1%, MM
PN EGIIEIZ 35T VEGF B GE L CRE B LT,
3) BCL6B OFEHLINHIC L 0 | A S 2 587 A= oMM i IR PH ZE L2 £ 5 HEIs s o
JES DT BT,
4) BCL6B K#H~ 7 2% Notch & 7 F /DAt 24 LT, MR I fE 5 HEis
N T HEREDREGHE 2 B 95 Z & AR S T,

LibXv, BTB % /327 Tdhs ANKFY1 X° BCLOB AN HEARAE A 2 ¥ HB oD
BRI T G T2 26T L,

B3 BT, MEEFRIRPAZEIEE 7 v & FvC L Ml s PAZE I £ 5 g i,
PN ET AR -OME IR E M TR g LTz,

1) M1 5 VEGF FELEIL, MEEEmEPAZE 12 Refl & l2¥n L7z2s, 28 H
BBV TIE T L,

2) MM PAZERR . ARIE BA KV & Bl H 1 X 7T TGF-B K ORHME( L B
K+ DR EBLTTHED RO BT,
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3) MePER 2R M K D . ALY, AW ORI AEME A5 AE L, Al
IRES CHTAEIME 284 LTc~ U ARETIZIREA N L7,
4) §t VEGF HUADHE LT LY | 18MER 722 A PHZEIC A 5 IRE O LR M S
s

PLEX Y MEEEARPAZEE 7 Iz 2 BRI e IR 23, IREHINS
ATARESC 31T 20 A s OF AR & B AN EE I L 72 W RB I A
DL LN LT,

AL TIZ, HIREIC L HHEMEEEO TN T e —F & LTRER T
T=a UUBDAATHDLZ L, FRAMEEBICIHIET 2 MERREBIZR LT
BCL6B X° ANKFY1 72 & BTB % > /X7 & DI BB NG L7 15 HIE & 72
DAEEME AR Lz, & BIT. WIEFRIRPAZEE IS FE - TIIET 2 B B A fk e
DB NRIREER) & LT TGF-B O RIREMEZ B S0 Lic, A REWER L 721 AE
BARENBEE T VIX, RIZH SN2 o TR ILE F1 AR kN B O S5 BB Rl i
FEREICBT BB 2 — 7 v MEB~DOIEH B TE 5,
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KFa & 2 DICHi A, AFTROBATIC B 72 0 $AGHEIREE 70 2 58, HiHE
250 £ LB I R ARRS: 2R TR RE AT 2 G ST 00T 58
FERTER FRE R LICIRER DM EZR L ET,

ABFFEICBR U CHRAOARTEIZRG) 70 2 SN NS E 215 0 & L2 B FEF R
A RBRREARAT FORGR AL SENIRAT SET TR R IR L [RIWEEdR AT
Bt W RIERKRT: SA A AT 4 T U Y —F TR R CE
MEICRHHB L ET, £, AEORTICHZY, MBI L HBE2THE £
U 7o IR BB R AR IRBRREARAT "7 GHAE ST A FE =5k RS D K0 G D
BERLET,

AL DOFEEICHIZY . AR EW T ZTBE 2B Y £ Lok R
RE ARG AL A= 2% IR IR BRI AR RE
FRAT P OGEIE S A A FE B R T AR e R QNI B R AR
REMAT 2 KRR 73 F A AR FE R 8% 18 0T SO ISRV T L £

ARFGEDBATIC B 1= 0 ERME OMEREL, WIS @A Z B0 L
P BIERSET 0T A A o A — KA - R P S
TGRS0 TGS 5% BLSEM £, BIEAY T 0T 49 2 %
oo b — SRR - BRI B R DRI - ISR
s T L A, BERESSEAA Y SO (A B FEAT AT A1 K
R, TR MR AN TR IOE BRI 5 o
B B WEEFREEIG . B LTS A T AR E B ERE, E
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