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AT 2
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A2E-BDP (Mretinylidene-Mretinylethanolamine-BODIPY FL) @ o] & o] &3l A XU A2E =7 A
Al FA%E A2EQ] AAA; T SWHHA X 5A] = oA 38 W] 33 Aot

g7 e

tol-#E 3bA A (AMD, age-related macular degeneration)S Ao ¢ Q3 S sl W shukilo)
Yo7} EWA g 71x Wyl ButEoe] Av)E AW o2 A (H.R. Coleman, C.-C. Chan, F.L. Ferris III,
E.Y. Chew, Age-related macular degeneration, The Lancet 372 (2008) 1835-1845) o] 7}# &34, 3743
8217} Ao Aado] Ry vh 9l

) rzi

A guragel 00%E AAsE A4 Fubayge Wy gomE A%, FU, sy 2Edx, g EE
2k 2o v}k xSl AAE Jrh(X. Ding, M. Patel,
elated macular degeneration, Progress in retinal and eye research 28 (2009) 1-18.; R.D. Jager, W.F.

C.-C. Chan, Molecular pathology of age-

Mleler, J.W. Miller, Age-related macular degeneration, New England Journal of Medicine 358 (2008)
2606-2617.; J.R. Yates, A.T. Moore, Genetic susceptibility to age related macular degeneration,
Journal of medical genetics 37 (2000) 83-87.). ©]&]3t ¢J3IA} T 714 2 H|TS AA|ghe= AL FEFA
(lipofuscin)9] WA AAS MY ] & o|th(C.J. Kennedy, P.E. Rakoczy, 1.J. Constable, Lipofuscin of
the retinal pigment epithelium: a review, Eye 9 (1995) 763-771.).

EFALE Axsle] vAR BE7|E shed AlXue] EXSX A Iikste] od glaFuld FAHEE
B84 MarRA =34 Aagan vy, =3 fEFAe AAME 2 A XY Fe Ao AUt gS
= oo AE W #HyS D3o(L.E. Lamb, J.D. Simon, A2E: A Component of Ocular Lipofuscin?,
Photochemistry and photobiology 79 (2004) 127-136.). oJ&7}#] ¥<lo] 2]&}o] rdubA A Abu] A ol H] A4 AHH
o2 FA4% YAEFAL HAFS o FErt Ho MIEAIES doy|=d ol EAS WE HEe] ¢
el F YT FAlAl ol kAol Fa U F R d# AU .R. Sparrow, M. Boulton, RPE
lipofuscin and its role in retinal pathobiology, Experimental eye research 80 (2005) 595-606.; R.W.
Young, PATHOPHYSIOLOGY OF AGE-RELATED MACULAR DEGENERATION, Survey of Ophthalmology 31 (1987) 291-
306.).

fEAQA FEZFAe dFoaE= A2E (Mretinylidene-Mretinylethanolamine)”7} &=, A2EE ekl A4k
MEE  APEAIZ]E FL2AEXA photoreceptor outer segment membraneol] A  all-trans-retinal®}
phosphatidyl ethanolamine® Z3dHyb-3-of <]3] 3 AJ%]o] RPE lysosomeo] A FCH(J.R. Sparrow, N. Fishkin,
J. Zhou, B. Cai, Y.P. Jang, S. Krane, Y. Itagaki, K. Nakanishi, A2E, a byproduct of the visual cycle,
Vision research 43 (2003) 2983-2990.; S.C. Finnemann, L.W. Leung, E. Rodriguez-Boulan, The lipofuscin
component A2E selectively inhibits phagolysosomal degradation of photoreceptor phospholipid by the
retinal pigment epithelium, Proceedings of the National Academy of Sciences 99 (2002) 3842-3847.). =
e AEE AAFS 2AEEA SRS A Z(RPE) 9] APES frE8kal RPE X225 EH FoEHES Iaw
= photoreceptor (Zrel W H o] l5) AES] 2242 AfE=E ool veo]dhd guiwinfo] MAgitha el A
ATHM. Suter, C. Reme, C. Grimm, A. Wenzel, M. Jaaattela, P. Esser, N. Kociok, M. Leist, C. Richter,
Age-related Macular Degeneration THE LIPOFUSCIN COMPONENTN-RETINYL-N-RETINYLIDENE ETHANOLAMINE
DETACHES PROAPOPTOTIC PROTEINS FROM MITOCHONDRIA AND INDUCES APOPTOSIS IN MAMMALIAN RETINAL PIGMENT
EPITHELIAL CELLS, Journal of Biological Chemistry 275 (2000) 39625-39630.).

AZEel o3k WA AlE BHorE thed e AFZEAVE BHag vk vk WA, ARV @l HA H|
lysosomal pH7} ol dZgjAdo=® WA Ha(J. Liu, W. Lu, D. Reigada, J. Nguyen, A.M. Laties, C.H.
Mitchell, Restoration of lysosomal pH in RPE cells from cultured human and ABCA4/ mice: pharmacologic
approaches and functional recovery, Investigative ophthalmology & visual science 49 (2008) 772-780),
lysosomal acid phosphataseE2] &Aool JA|%™(E. Poliakov, N.V. Strunnikova, J.-k. Jiang, B.
Martinez, T. Parikh, A. Lakkaraju, C. Thomas, B.P. Brooks, T.M. Redmond, Multiple A2E treatments lead
to melanization of rod outer segment—challenged ARPE-19 cells, Molecular vision 20 (2014) 285.) H|EF
=g]o}oll A proapoptotic proteinsE©°] F]® (M. Suter, C. Reme, C. Grimm, A. Wenzel, M. Jaaattela, P.
Esser, N. Kociok, M. Leist, C. Richter, Age-related Macular Degeneration THE LIPOFUSCIN COMPONENTN-
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RETINYL-N-RETINYLIDENE ETHANOLAMINE DETACHES PROAPOPTOTIC PROTEINS FROM MITOCHONDRIA AND INDUCES
APOPTOSIS IN MAMMALIAN RETINAL PIGMENT EPITHELIAL CELLS, Journal of Biological Chemistry 275 (2000)
39625-39630. ) .

A1 g 2 dEmol=rt WEdI A oA HHE Fol dH EANFSS AA 1l-cisretinalE A 3HE ]
rod outer segment@ ©]g % il HlS ol AAE all-trans-retinal®] all-trans-retinol FElZ thA] dabAl
AASAER oFHE B A2V Beldt FARGoI. AE: ol AZAHZ HHelA RPEGS
isomerohydrolaseE <Aslo] all-trans-retinal B A 2] F4444+%<l phosphatidyl ethanolamine®} ®F-g-3}
o] 1l-cis retinal® H&4E& JA|3}IaL phagocytosed outer segments®] <IX|A-E degradationA]ZITH(G.
Moiseyev, 0. Nikolaeva, Y. Chen, K. Farjo, Y. Takahashi, J.-x. Ma, Inhibition of the visual cycle by
A2E through direct interaction with RPE65 and implications in Stargardt disease, Proceedings of the
National Academy of Sciences 107 (2010) 17551-17556.; S.C. Finnemann, L.W. Leung, E. Rodriguez-Boulan,
The lipofuscin component A2E selectively inhibits phagolysosomal degradation of photoreceptor
phospholipid by the retinal pigment epithelium, Proceedings of the National Academy of Sciences 99
(2002) 3842-3847.). Rt ofyje} Wb g Aol A2E7} F2o] HH A5 AEIIRI Alo]ETRRlo]l A
¥ a2 NLRP3 inflammasomes A 3A]#A ARl IL-8 2 MCP-1, MCG, MIP-1a, AFo|EZ}Sl IL-183, IL-2, IL-
6, INF-a 9] 452 5771 (0.A. Anderson, A. Finkelstein, D.T. Shima, A2E induces IL-1ss production
in retinal pigment epithelial cells via the NLRP3 inflammasome, PLoS One 8 (2013) e67263.), d3AyAd<l
Z}el VEGF-A9] 23l % =7FAZIYH(J. Zhou, B. Cai, Y.P. Jang, S. Pachydaki, A.M. Schmidt, J.R. Sparrow,
Mechanisms for the induction of HNE-MDA-and AGE-adducts, RAGE and VEGF in retinal pigment epithelial
cells, Experimental eye research 80 (2005) 567-580.). X3k A2E7} 4% AL IAEE FF2TA4]-37}
st o] AMEAIES dor|a e ofste] AEZF AbstE™ thdd 729 oxi-form@® ARE ] oxygen
anion, singlet oxygen, hydrogen peroxide¥} 2 A AE AT 4= ATH(S. Ben-Shabat, Y. Itagaki, S.
Jockusch, J.R. Sparrow, N.J. Turro, K. Nakanishi, Formation of a nonaoxirane from A2E, a lipofuscin
fluorophore related to macular degeneration, and evidence of singlet oxygen involvement, Angewandte
Chemie International Edition 41 (2002) 814-817.).

old FMALES MEE FAH5 AXEAES doZth(J.R. Sparrow, J. Zhou, S. Ben-Shabat, H. Vollmer,

Y. TItagaki, K. Nakanishi, Involvement of oxidative mechanisms in blue-light—-induced damage to AZ2E-
laden RPE, Investigative ophthalmology & visual science 43 (2002) 1222-1227.) W3t A2EE FZAlo] s
o] 2b3}Eo] peroxy-A2ES} furano-A2ES AAEtaL o]F 7 FAE AR AEEL (3 BAAZ AR 3 d5uke
S &322 4 AUHG.S. Hageman, D.H. Anderson, L.V. Johnson, L.S. Hancox, A.J. Taiber, L.I.
Hardisty, J.L. Hageman, H.A. Stockman, J.D. Borchardt, K.M. Gehrs, A common haplotype in the
complement regulatory gene factor H (HF1/CFH) predisposes individuals to age-related macular
degeneration, Proc Natl Acad Sci U S A 102 (2005) 7227-7232.). ae|v= wWahA|E7]5 oo 93k A4
st A2ES] Abstel HAe #Eo] il wEbx vpoldk kv FE dQle] = 4 JvR(J. Zhou, Y.P.
Jang, S.R. Kim, J.R. Sparrow, Complement activation by photooxidation products of A2E, a lipofuscin
constituent of the retinal pigment epithelium, Proceedings of the National Academy of Sciences 103
(2006) 16182-16187.).

o
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add As7hA AEW AES] FEE S FAd A2RS fF718ME o]t FEF H
HPLC (high-performance liquid chromatography)® %3l AQIE(E. Poliakov, N.V. Strunnikova, J.-k.
Jiang, B. Martinez, T. Parikh, A. Lakkaraju, C. Thomas, B.P. Brooks, T.M. Redmond, Multiple AZE
treatments lead to melanization of rod outer segment—challenged ARPE-19 cells, Molecular vision 20
(2014) 285.), ol= Alxol FAE ARE F=3dh= oY @S AAS AAA Hol, AdAARe] earp Aar,
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Boatgo] BAe (a) AXdd AFEES HEshs &l (b) Alxel 7] &8k 12 FAIE & A2E-BDP
(Mretinylidene-N-retinylethanolamine-BODIPY FL)E A gl @Al & (¢) AXEQ 34 s B3+ o
AS zFst= MEZY A2E (Wretinylidene-N- retinylethanolamine) % AAA, =29 A2Ee] AAA, =

Pk A8A s AgAle] A WS Aless Aol

=

Ao fd T
A7 BAS sAstr] 93 she] JEjEA, B wHe 3] 35k 12 ZAEH = A2E-BDP (Mretinylidene-M-
retinylethanolamine-BODIPY FL)Z A& 3+c}:

[3}3h2] 1]

X171 A2EE BRIl Al FXE WE(AE S99, Proc. Natl. Acad. Sci. USA Vol. 95, pp. 14609-14613) 0. &
FAASAY, dddoz Fujste] A1gE ¢ lon) old AgEA] &=

2 oA "BODIPY":E &% A8 F shtel BHE-tg Zd " (boron-dipyrromethene)g ¢l®]slH BODIPY FL,
BODIPY R6G, BODIPY TMR, BODIPY 581/591, BODIPY TR, BODIPY 630/650, BODIPY 650/665 55 E33ic).

’47] BODIPY FL& 38}7] 81842 308 HAIHE 89ES ofngit}:

CO,H
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A+7] BODIPY, BODIPY FL 5& @¢iAtolAl 349 Wyor dAgdsArt, Agd o Fujste] A& & glornt
ool 3= x| eF=t),

g2 sy AdH=, g o 3lr]e] kg2l 1o uwlz} A2E (MNretinylidene-Mretinylethanolamine)=
BODIPY FL¥} WF2-A]#A A)18+2] A2E-BDP (N-retinylidene-N- retinylethanolamine-BODIPY FL)E A %3} WY
S AF3sg:

(g4 1)

e

DIC, DMAP
_

BODIPY FL

OH
(A7) HE&-2l 194 DICE NN -Tlo]lAZ 272 r]o|n = (N, N'-diisopropylcarbodiimide)o]al, DMAPS 4-T]
| &l o}n] -3 2] Y (4-dimethylaminopyridine) ©]t}).

Hoh AsHAl i o] A2E-BDP= BODIFY FL-& THFel <1 % DIC ¥ DMAPE wWh&-lel 7habar ¢ whg-oldf

A2EE 7P & awbste] 5 5 9

47] AEE WA e dovle FE 4dQd 2AAE A SgAR] gEFle] @ FREA, U Ui 5

#S 7Kk, A2EE= photoreceptor outer segment membraneo| A all-trans-retinal® phosphatidyl
ethanolamine®] F3HHgoz FAH o] Loty FT ML) gaFdd FHET. S48 A28E W, 53] A3
ol olato] Fitsbear, vhgd 29 oxi-formez HEE o] Wup4Adu)A

doyla gAoR GRS st 2o deAolnt.

¢

O_u

F A28 AEd FH 2 FHE AZES] A7 A2 A <
A& Egei, E dwel AZE-BPE $d I wFEsvh glol hsta ekl A9 gl

TAAJA A AFddA], A2E9} A2E-BDPE QJAZTEEHALGI A FHAIZ] $ FFdAnF oz AFS o
ARE BREA P %_Pﬂd_ AZE-BDPE= A SIHATHCE 1), W3k, A-BIPE <1haubal 249 A)
aL 63%% AVICTOR" X3, PerkinElmer, USA)Z #HJAE=S =A3} 3
£ Aol ERlHNoH(E 2), oldd & &4 FFAEY S7te FFAVA oW ARE fgA THEHATH
(= 3

ﬂ—l

97] A2ESE PRMAE AE, 53 WoAaYEAE el 0] W, 3 34
#o) zAZ ATAEE Fia)

TAAG A AFdo) A, QAR A FEe] AE EE AE-BDPE A@st & HMFS xAlste] A ZAPE
AREZ dnFor AASAL, AEAEES MIT dAHo2 ZHsA. 7 A3, A2E-BPE 1A 1zbget
ARG A ZAM S A2BE FAAR JAZPG ARG A Lo A o vpRVPA R G gl ofste] Al Al fk
B WET S A= 4). MT AA o AZYEE SHoNA % AE-BDP7F 4G Aol o) ste] oF 256
Qo] AxAbEe] frEge S99 F AATH(E 5)
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o} o] 2 %ﬂégl A2E-BDP= B34 A7t ol AW A2ES] F4 FAo] tAsta, Agetnw, ol M=
& oz Zgate] AR AEW FH oAlA ‘;1 A% AR AAA FREDY] 2adE&(HNE) Ee
A2ES] Al % A oAA 2 EFH P AR AAA FREAS &% H/ME WHoR ARES £ Qg

uebA], T o] GElEA 2 e (a) AXed AEEZAS AMFske 9l (b) A 3] ghEA 1
FA % e A2E-BDP (M-retinylidene-Mretinylethanolamine-BODIPY FL)E A glst:= Al 2 (¢) AEY ¥
BEE B4t dAE £33 AEW A2E (Mretinylidene-Nretinylethanolamine) %% JAA] = =
A A2RS] AAA L 238d WEE Aedh:

EE

1]

1A eda1 A2E-BDPE A
AZW AE 57 JA

A7) A Al B A el 3, Wk vk A S Q7 ehA sk A ol o

TFAARJ A AFolA, & ] AZE-BDPE ©]&3te] A@EZ] MEY AE F2 AAAIA] AFE 2T+
Fatdvk. Boh AAE A, A AT A e AdEEAEA FHQE A Elstal A2E-BDPE Xﬁﬂo}‘ﬂ FH <l
of ofgk A A2E 4 A &35 gRIsItt. 2 Ad, FHA MY dte] v gJEHoZ MEU AR
o] F4o] A= Flo] FARFHJTH(E 6). E3H, FHl &gk AE AR F3 JqAad= FFAr AL
25 A BEHJANE 7)

7] AEZU AES] HA-2 ShA ARk uhel o] Smtwige] FE dQle] HER, MEu A2EY] FA AAaw
T 549 A2EY AA a3E 7 242 G X 54 B AHARE AHEE 5 .

wpeba], T2 Shube] FEEA, 2 I (a) AXd ANFEEAS AYste Al (b) Mz st e 1=
¥AE & A2E-BDP (M-retinylidene-MN-retinylethanolamine-BODIPY FL)E& R%IE]OPL Al = (c) 7] MEe
P} AEE FAtE UAE 2¥etE, S A5A e dEAe] 238 BHE AT
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A olalsh] skl ABHE AU B, AAdlel olstel B @@l Wgol Y AL oprh

AAle] 1: A2E & AE-BDPS] #A

AEE 7)1E FS Zd) dEA dx= wyor s (Proc. Natl. Acad. Sci. USA Vol. 95, pp. 14609-
14613). FAA o2 all-trans-retinal (100 mg, 352 mmol)¥} o EF&o}71(9.5 mg, 155 mmol)S SEFE(3.0 m
Dell ¥ ofAIEAN9.3 ml, 155 mmol) EA] shol]l AF=ollA 293t A4Fste] mtelgict. vhES Idss: &
Ag7tA AZ2vteas] oA MeOH : CHCl, : trifluoroacetic acid (TFA) (8 : 92 : 0.001)o=2 &
(elution)dle] Eolatdvl. NMR Aol AA] ok 560 sFE = iso-A2EE HPLCE Eaf 8 AATo=ZH &5
3 A2EE AASFSETF. A2E-TFA o] TFAS A A %7 ¢8l fEE22vete)] fafslal 31 GIJYUEHF S0z A
etk dofxl {§715e FHIHEFS St Adx F 7Y wF5A712 F7F ZA §lo] v dAlel AREH
Aot AEoz F9 71538 BODIPY FL (Life technologies)S THF (2 ml)E “9th. whgHo] DIC (NN -
diisopropylcarbodiimide)®} DMAP (4-dimethylaminopyridine)E 7}3F Fof <2br EE ¥ Hk-g-ol.S
247 HoF wukakYl I TLCE o] &3kl AASSItE. AAEAS 10% tE22mEre] wWehSe] 0.2% TFAZ} ¥3
B ozt HFT:Hom Aol A2E-BDP 4mgs AT (97%9] £X, BAF7: 430nm UV ESI-MS

m/z=865.5 (calculated for C56H7lBF2N302+, 866.56, [M] ))

S A . o 1 &2

Add 1: A2E & A2E-BDPY] AEW &3 &H
1-1: A2E ¥ AZE-BDPS] %37 =4 W

o

o1 7hub Al AL D) A (ARPE-19) 2 1.5%10° AE/9e] WEe 96-9 &k %7 w9 Zeo]E(white tissue
ulture plates)ol #5353} . ARPE-19 Al ¥l A2E9} A2E-BDPES Z+zF 10 pM, 20 uM, 40 puM 2 60 pM &
2 24A)7F A28 ¥ PBS 9EN(137 mM NaCl, 2.7 mM KCl, 10 mM NaJHPO, 2 mM KH,PO,) 2 = ARPE-19 H]E—g‘

3] A& % 333 &n)Z (Nikon NIS-Elements, AR, Japan) o2 o|n| X & =A3s}9t}.

o

w3, AE Ao AgA =4S 9dlo] A2F W= A2E-BDP7F 10 uM, 20 upM, 40 M, 2 60 uM xx== z}z}
2] ARPE-19 M¥E PBS ¢+=9M(137 mM NaCl, 2.7 mM KCl, 10 mM Na,HPO, 2 mM KH.PO) 2.2 3] AH Z

100 pl19 RIPA 2+&(25 mM Tris - HCl pH 7.6, 150 mM NaCl, 0.01% NP-40, 1% A% Ut=AZdolE, 0.1%
SDS)e & ANEE galsta 2 Yo ¥% ZFEE fluorescence microplate reader (VICTORTM X3, PerkinElmer,
USA) & ol &3t SA33t.

1-2: A2E 9 A2E-BDPY] =& =X ZAx

AZES} A2E-BDPES 747} 20 uM 2 40 pM %2 A 7bdrubal 215 4 3 (ARPE-19 A 3E) 9 ix“lﬂ < gFFdu A
(Nikon NIS-Elements, AR, Japan)©o & ##3}GS wf A2FE #&H %] 9k HbA A2E-BDPE A4 glE Ao (=

1).

& A-BDPE 10 pM, 20 uM, 40 uM 2 60 M EE® ZH7F ARPE-19 Aol AHelatar 833 %A (VICTOR
X3, PerkinElmer, USA)E &% ZAEZ =AHs9S w FrgdFEHow 3 #4wrt Frlstgoem (L 2), ol#d
T FE JAARY SV FFAuAY onR R GA FHEJTHE 3).

A 2. FAF A 9% AIZAE B AXZPEE SA
2-1: BAF At 8 AZAME 2 AZAEE S Y
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1 Zhh A A AF) A SE(ARPE-19 Al3E) o] 4w A2EE A G (BL) A Al MESAS f2sls Aoz dHA9
T}, olo] A2E9} HUSAl A2E-BDP7F AIE ol A FMF(blue light, BL)d 93 AEEA F= 7150 =X
gl 1okt

FAHOE, AFUGALATALARPE-19 AL)E 4x10° AE/Y BEZ 96-9 22 u]g Seo|=o] B33}
I 24A17F =9F vkl gith. A2F X A2E-BDPE 20 pM %2 A sk Fo] HAM33(BL, 430 nm, 6000 lux)<
15%7F 2AMSte] A2ANE o F-E5 dnjFg oz dasigitt.

l;l

e, AMZAEES NT AAYE o]&slo] At MIT AAL MIT (3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium brom1de) Sdo] Holole= AE HEZ=g ol t]sle]= 2 Alvtol Al (dehydrogenases) ol
ol&lA ¥ Erli(formazan) 22 W3sle AS SATFOEZN Ay AEARE Qs Wtk ] HA

AN
FS AP AT AT A MIT §H(5 mg/mL)S 20 pl® ¥Wi 3A1ZF &<k aYdsiet. wix& AA
3 % 100 pL DMSO (Dimethyl sulfoxide)E ¥ 570 nm oA SHE=E =H3FATHBioTeK Instrument, USA).

2-2: WG 2} 93 AEAE 2 NZAEE A Ay
1 A3}, A2E-BDPE A A)Z] ARPE-19 A EAAE A2EE ZZAZ1 A
AbEo] FEs #ES & A= 4). MIT #H*% &
Abell o)ste] oF 25% F=e] AXEAPHe] fRES T 4 U=

A= Aol efste] AL
2E-BDP7} A2E9} HAMF %

1k
=

X
qg

=

=)
I?L'

= —|—‘

A 30 FEHAY AR FH AT 5H

3-1: FHI9 AR 23 AT 54 W

& drgel AE-BDPE o 8-dte] A4 FubwiAgel o R AmEaph B FERlY A FA oA AxE
ataact.

TA A o2 ARPE-19 A|Eol 3.12 uM, 6.25 uM, 12.5 uM, 25 uM 2 50 uM %9 FHIS Agsta 164
ZF 5 A% Hi= A2E-BDPE ZH7: 10 uM =52 2Z A 7)1 24A17F 59F ujekslelty. AE = A%E- BDP7} =] 2] ¥
ARPE-19 A|¥Z PBS €&M(137 mM NaCl, 2.7 mM KCI, 10 mM NaHPO, 2 mM KH;PO) S 2 23] A& F 100 n

e

19] RIPA €+5-9(25 mM Tris - HCl pH 7.6, 150 mM NaCl, 0.01% NP-40, 1% sodium deoxycholate 0.1% SDS)2.

2 MEXE %?‘Sﬁé}jl 7} o] ¥3FAEE fluorescence microplate reader (VICTOR X3, PerkinElmer, USA)E

3-2: FH|¢(Lutein)®] A2E &7 AAT =X AF

ARPE-19 A|3o| FE|Q1S 3.12 uM, 6.25 pM, 12.5 uM, 25 uM 2 50 puM == Z+zb ATt 16417 F
10 uMe] A2E-BDPE A sle] FE|2lel] o3k Ax AR 7 oA 5342 F¢lagitt.

2 A, FeAQ Al ddiel B A oR ALY AL Fol SHAAE Aol FAARACE 0). =, 3
Helol o3k AEU] A FA oAEE FFAFoRE A BAAACKE 7). = 794 wfg F g%l
RPE-19 AEo] 3719 AB-BPS] FE T 50 ull Aslol SIstel @A LA olel@ AL 2

o
whg o] A2E-BDP7F AZE F4 oAl =4 Al 282 F S v
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