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Aldehyde oxidase (AQ) is a major member of the xanthine oxidase family belonging to the class of complex
molybdo-flavoenzymes and plays an important role in the nucleophilic oxidation of N-heterocyclic aromatic
compounds as well as various aldehydes. AO is homodimers with a subunit molecular weight of about 150 kDa and
exhibit catalytic activity only as a dimer. An AO subunit contains a molybdopterin cofactor, an FAD and two
different 2Fe-2S redox centers. The enzyme catalyzes oxidation of a wide range of endogenous and exogenous
aldehydes and N-heterocyclic aromatic compounds.

The enzyme has been well known to show remarkable species differences. When the enzyme is focused on rabbit
and monkey, the former showed extremely high activity towards cinchonidine and methotrxate but the latter
exhibited only marginal activities. In contrast, monkey had several times greater activity than did rabbit towards
zonisamide and (S)-RS-8359. In addition, marked differences in species, large differences in rat strains and individual
differences of AO activities in some rat strains have been reported. However, little has been elucidated about any
related molecular biological mechanisms. We examined the mechanism of individual variations, strain and species
difference of AO using the technology of molecular biology.

Our recent studies regarding the inter- and intra-species difference of AO activities are described in this review.

Key words — aldehyde oxidase, individual differences, strain differences, species differences, dimer formation
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Fig. 1. General stracture of vertebrate AOXs.!®
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A) All vertebrate AOXs consist of two identical subunits consisiting of an N-termenal domain containing the 2Fe/2S redox centers
(orange). The N-terminal domain connected to the FAD-containing intermediate domain (green). A second unstructured hinge region
links the intermediate domain with the C-terminal Moco domain which containing the substrate pocket (blue).

B) The catalytic cycle of the AOX enzymes is schematically represented.
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flavoenzyme B SN TV 5, ZOREEIXE /
~— D51 &AH150 kDa 2* 5 72 5 300 kDa O &
KA L THELTBY, €/ ~v—1E220
B7p b 2Fe2S 7 9 A% — % & 20 kDa @D N-K
FA A ¥, FAD # &AL % & €4 40 kDa @ H.0
K x4 > B X O molybdenum cofactor (MoCo) #&
AL & SR AR & £ Ee 49 85 kDa @ C-F K X
A D3IDDEHA2OD ¥V THAE L 7ok
L TWw3 7 (Fig. 1A). #iR5F1%ED MoCo 1
molybdopterin & L THET 5. HEOKERILIX
MoCo %1 b T Mo-OH DR E % /- L TIid
n, FEEIZEY) 752 1E Mo (VI) %5 Mo (IV)
&SNS, Mo (IV) IEFeS7 7 A5 —~D
BHELE TR, DWVWTFAD NOETHREIZLD
Mo (VI) IZHEfbENnb. |EDORXAT v 7T,
FAD % 54 FIREE R ICE F25m% S, @R bk
FRA—N—F XL N7 =F VEOEEREE ST
FEDPHEL S EENTWS (Fig 1B).

T 7, REOBEMLETHEITOKELS, A0 LEW
MIFEMZ#F>oKRE0 2 AOHL, AOH2, AOH3 ®

FHENTTART v VETHEEINL L) IR -
22, TNFTFTAO EIFIEN TV 24T
1ZAOX] EFEFEINA L)oo TETWA,

3. Zv MIHTB A0 FBEOEGE

7 v b AOHEEDEGEELZI L NIZT H72012,
R 2 O FAEDIRIE S LT Wiz Donryu 2 7 v
MESFA VLV TOEEO B AT o7, AO IEH
DWEIIX, AZATE)TIVEFIF—F
(MAO-A) OMEWEEZH T 5 RS-8359 = #H &
LTHWZZ, 920 2ofER, milEr & G
D2HIITIT] 1 OETHBEIC T PNLZ &
AR SNTz, 2 DUFRIE R % poor metabolizer
(PM), =5 14E#E % extensive metabolizer (EM),
ENE RO T S RIS O B W R % ultrarapid
metabolizer (UM) & L7z (Fig. 2).
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Fig. 2. Individual and mean data of 2-oxidation activity of the (S)-enantiomer of RS-8359 by aldehyde oxidase in 12 male

and 11 female Donryu rats.
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Table 1. Nucleotide Differences in the AO cDNA between the UM, EM and PM Groups
of Donryu Rats and Donruy and Sprauge-Dawely Rats.

) ) SD¥ SDV Donryu male
Nmﬁ;§;§3H1 male female UM EM PM
(1) (5) (6)
133 A G A A/G G
377 A A G (Gly) G/A (Gly/Ser) A (Ser)
405 C G G G G
408 G T T T T
1679 T C C C C
1759 T T C C C
1994 A G G G G
2563 G A A A A
2604 T T C (Ala) C/T (Ala/Val) T (Val)
2783 C C A A A
2872 T C C C C
2935 A A A A/G G
3739 G A A A A
3875 C T T T T
3993 G C C C C

The nucleotide sequences of Donryu rats were numbered with the reference to those of male SD
rats (Wright et al, 1998). The number of rats for the analysis of nucleotide sequences is shown in the
parentheses. Nucleotide substitutions accompanying amino acid changes are written in bold letters.
The cDNA sequences in male and female Donryu rats were identical and differed in only ten positions

when compared to male and female SD rats.
4 GenBank accession number; AF110478.
® GenBank accession number; AF110477.

AO WHEOEGFAEL, BRAROEEOZELTIE AR
<, A0 ¥ ¥ 7 BB mDBE NIRRT 2D Tidk
Wi b HER SN, 2 CTHIEHtE, mRNA&E®D
Wog, BLOY 7 BREHBOWELXAT 7205,
ZORERITTFRICKLT, AO ¥ v 37 B5HlaER
EM#TIEIPMEEICERLLEVWEETH D,
mRNA 53 & CTIIHM L 23R SNk h o 72,

7 v M AOTEEDOEAEESLTLL & Y87 ]
BHEICLD23D0TIERZWVWEWVI)IFERE2LS, AO Y
YN EHPEAL L T AR EEL, ¥
Y7 BEEHRERL TV LERTICHERERE D 20
TlxZwhreEZ, v b AO cDNA N %217 -
72. 3 TIZ GenBank IZE 8 SN TWw72SD 7 v b
F AO cDNA E#t &, Donryu£7 v bF 5 Hfk
L72AO cDNA ORI Z L2 2 A, 2
HETTT I/ BRER A IREER L RV L7z,
UM Tt 377 #5228 G/G, 2604 #F H 0 & & 28
C/C, EM TIE 377343 G/A, 2604 7 H 0
ASC/T, PM T TIE 377 &N A/A, 2604 % H
DA T/T T o722 (Table 1).

HOENE o737 HFHB L2004 FHD 2 7

12 F

Activity (nmol/min/mg protein)
=3 =]
e =]

UM Mut-1 Mut-2 PM
377 G G A A
2604 C T C T

Fig. 3. 2-Oxidation activity of (S)-RS-8359 by recombinant
AO protein expressed in E. coli M15 (pREP4).

Nucleotide sequence at 377 and 2604 are G and C in group
UM, G and T in group Mut-1, A and C in group Mut-2, and A
and T in group PM, respectively.

*P<0.01 compared with UM group.

A7 X BB A D AR AO I
54200, 5421020 bERY
LT ENFHIREDONPARHTH 7. 22 TS
DEEFWPSPIZT B72012, UM (377G, 2604C),
PM (377A, 2604T) \Zhiz 1 Aprd DEREHT
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HE9127 v b AO ¢cDNA % Az, Mut-1
(377G, 2604T), Mut-2 (377A, 2604C) % 1E#
L, RIBEEHARICLD AOY 7 HEFEH S
w7z, jtﬂﬁlil ELAO & ¥ 87 % W 7 )
EOFME LD, TOREEIX UM>Mut-1>Mut-
2=PM &7 0 AOTEMEIZH b B L T\ 5 HEHT
37T HFEHOEEDGHL CANDERTHL L
MR ENTz 2 (Fig 3). #IZTFHE A0 TEEDFRH
BP0 2R 270, KEERZIT-
7203, BIEFHEE AOHEEIIHIET A0 Tho
2. B IhFCRHEATH HIEMEIRIEIC,
DR ERZ PM, [EHEOE W ERZ EM 2 LT
BT IR WS E SRR S 72 X D TH O & W
ke UM ELTEL. ChETHEONERE D
LICEIETAEIOmEMS E 5258, 377 FHOIME
HAIG/G, 2604 FHDOIEEN C/C DEH|Z b Db
D% EM, 377 FH ORI A/A, 2604 F H O
ENT/T OB ZDLDOLD%PMEL, TONT
ORICH 5 377 FHOEEMN G/A, 2604 F HOIE
FHHIC/T T A 1K % Intermediate Metabolizer
(IM) LT 513) 258 THA 9.

4. v MIHITS A0 EEDOREEZE

AO TEHEIZDWTIE T v MZBWTEEKR ZEO A
GHIHELWRHEMELHFLET S, LErLAEDVD
ZOERIZOWTIEHLMIZEN TV o7z,
ZITCHRMAEDERN =N R LD LEENRLOD 2
DO RN % @HHICE S MET 21T o 72,

9, 108D T v MIZB T RS-8359 % # B

L, EHMEEIT- 72 20 Zo8E, v bR
MEICBVWTE LW AOEEDEN D SH Z L HIR
anse (Fig. 4). &5612, AO ¥ X7 HORH =
WCEDRHADTIE RN EEZ, L7 v N AOHT
&% Flv> 72 SDS-PAGE / Western blot f##T12 & )

WY oy EE B L7z L FEBEOM
a7 25, Donryu 27 v b ORAEEDEGE
RIS, AERMBITR SN L2572, AO IZ4E
RN TIZ300 kDaDFRESF A ~v—& LTHEELT
WL EDD, I —DOREEIENDH LD
TR BV LN L, 71~ —DRETOMREZAT
9 728 SDS-PAGE Tlid7% < Native-PAGE 12 & %
Western blot T 217 - 72. ZO#ER, EiGTED R
HTIZ 300 kDa DFEF A ~—DAEIZ, BKIEED
S TIE 150 kDa D€/ ~ — DOALEIZ AO LA

VAT A EPHLNE 572 (Fig b).

S 512, 300 kDa DALEIZH B AO ¥ ¥ X7 E
OmEEEROMBE Y R 2 A, HERKR:=
072 L BV ERR S -2 L6, AO &ML

BIF 27 v FRRAEDOERNIT A0 “EAREHOE
ETHAHIEIREINT.

AO ZEMIEHAS AO HIZF D 2 T T DRI
Y530 THAHZ EEMET AH72%8, Donryu rat
THOLNIZLZZ2 00T X/ BRERZ 1 HE

50 r

Activity (pmol/min/mg protein)

Fig. 4. 2-Oxidation activity of (S)-RS-8359 catalyzed by
AO in liver cytosol from ten rat strains.

Each bar represents the mean =SE of three rats.

Fig. 5. Native-PAGE/Western blot analysis of AO protein in liver cytosol from ten strain rats.
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ZEH 377G>A (Gly 110 Ser) & 2604C>T (Ala
852 Val) DEEM» &9 2, £RHET v bDT A
DNA @ MEZRHECH % i L 72, 2 ofER, Fi2
HEfkE L CTHAE L7z SleWistar, F344:DuCrlCrlj 12
BWTIE 377 FHHOLEHEDS A (Ser), 2604 % H DI
ENT (Val) THHDOIZH L, Z8'EHNE A
Ly iE o m vy WKAH/Hkm, WKY/Izm,
LEC/CrICrlj, JCL:Wistar JCL # &£ Of Wistar-
Imamichi TiZ 377 G (Gly), 2604 25C (Ala)
Thol. P AOEED T v FRFEEIZBWTI,
Beedhum ¥ 5 3 X O Kitamura® 512X > T #Ht
HINTWEY, TOERIRIN TR,
HOPHLPIZ L2 VT OEEERIZLET 3
JBREBEHS AOTEHED 7 v P RMADERTH 5
REMEAE W EEZ T, 2612, EEED
W WKAH/Hkm, WKY/Izm, LEC/CrlCrlj,
JCL:Wistar JCL B X O¥ Wistar-Imamichi TiZ 300
kDa DfLEIZH 5 AO 7 v 37 B Dw & AO ik
BEWHBZRLZZ &5, AO ¥ VXV EHDEE
HED ZTOGEMEICHEL TWhH I EAURE I N,
F 70, AL G L Cw 1T Charles River
O CrljWistar (22w Cid Donryu &7 v b+ OE
2 UM, EM, PM & [REkD/¥% — %R L, #ix
T RN D KMARED AN RSN, —F,
SD %47 v MMZDoWwTid 24 (Charles River 8 & ¥
SLC) 2HA LT v MIZBWT 2604 % H O
EEX MR TRXTOMEMKETT (Val) Th o 7275,
7T HHOMERIZEHT 5L A (Ser), A/G
(Ser/Gly), G (Gly) OfEMEIHFAEL, RL7TY —
F—=0bALZZRERET v MIZBWTH AO T
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PIZEWYH LT ENHE 2L 57,
INHOZENL, AOTEMED T v MARftES &
OEREOZERIET I/ BiEHR LS AO BInT
Fo2hFToBELERTHY, T I BERIE
CHZ LIV ERNIIBWTZEKTEEEE
THAOY ORI EDP B ERETES, &E
ELTHEMERT 2763 2l NE L 572,
X512, AORHAZHWIHREBIUOSDZT v
FOTF—=F 06, ZEHEEIZIE 377 % B oMk
HNIA—=FFL1N0EEHOT I VBIFEETDH S
ZEREN NNOFHOT I/ BEIAHFE% £
eI ) S EEEE ) VITEDLL S
LICXY, BEZEREESHESINLEDORNIID
WIS HROMETHREE EZ 5.

5. ¥X7 A0 22N G %A H4EEREIT
cinchona alkaloids B & 0¥ methotrexate DT
OB AO LT HF A0 IZBWTIEE
LABWIEELZBI 2 i ST b 2B)(Fig,
6). COBENZMHT L LITA0 S VX7 HED
K EHNOMEIZET 2 HEROPIFIZO 2D
LOTIE Wit EZ b7z, % 2T cinchonidine
DOBALIEENT L AR SNV AO & 5EW
2R 7 FRINIA R 5L, #IZFLEW
FEEHCNT LV ETHFOBTF 2T A0 ¥ V%
JEEERL, A OBE R 7o B
THFBIOTVOZEAR AO ¢cDNA % 383
FANRZ &7 — IS AIAR, F 37 BB RIS
BALZEBEREHEE L. Chzd s,
cDNA 27 F cDNA ##l A Z T Z & T,

Methotrexate '
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Fig. 6. 2'Oxidation activity of cinchonidine (a) and methotrexate 7-hydroxylase activity (b) in liver cytosol from severl

mammalian spesies.
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cinchonidine TEWEHEZ /RT 7 FH AO OHE
ERTDEMEI L. FVAO F YN EIE Y
FAOY U7 BHERNRAT I I BERIEL N &
2o, LLFony aIZ VI T A7 F0
T BERERERT. BADF AT AO L PN
7 ORGENT LY, 997 (993) BEEHOT AT F

75 1092 (1088) ¥FEHD 7 7 = v ORI OHEIE % 4
WHIZN G 7 FRUCEHE 9 5 2 & T, cinchonidine
RS20 FHAOFHEEZRT e L
o7z (Fig. 7). ZOMEBTOT I/ BEREY O
BAEfTo7282h, YHFLHVDOAO T I/
MHNTELRL T IV BREET I AT FERLEL

Wild rabbit
%ﬂ
BspH1
Bgl I
% % BsrG 1 %
Milu1
Chimera 8 _

H|

—
—

t ttlt

661 859 955 1092 1338

Amino acid number of monkey AOX1

Fig. 7. Schematic models of amino acid sequences of wild and chimeric AOX1 proteins designed for the study of structural
analyses of active sites of AOXI.
The black and gray column represent the amino acid sequences of monkey and rabbit AOXI, respectively. Chimeric cDNAs were

constructed by digestion and recombination between monkey and rabbit AOX1 ¢cDNAs, and chimeric AOX1 proteins were expressed in
E. coli, which were used for catalytic activity measurement after purification on a nickel column.

1004 1009 1021
1005 1010 1023

Rabbit 993 :NAENYWK GLAIIPLKYPVGLGS GQAAALVHVYLDGSVLVT
Monkey 997 :NAENYWK GLA& PLKYPVGLGS GQAAALVH|IIYLDGSVLVT
Human 997 : NAENYWK GLA& PLKFPVGLAS GQAAALVH|IIYLDGSVLVT
GQAAALVH|IIYLDGSVLVT

GQAAALVH|IIYLDGSALVS

Bovine 998 :NSENYWK GLA
SGGSVVA 1088
SGGSVVA 1092

1032

> > b b b

N
HGGIEMGQGVHTKMIQVVSREL PISNVHLRGTSTETVPNAN
HGGIEMGQGVHTKMIQVVSREL PMSNVHLRGTSTETVPN
HGGIEMGQGVHTKMIQVVSREL
HGGIEMGQGVHTKMIQVVSREL PMSSVHLRGTSTETVPN[TN

1064 1067 1083

i PLKYPIGLGS
Rat 992 : NAENSWK GMA“
HGGIEMGQGVHTKMIQVVSREL PMSNVHLRGTSTETVPEN|T
AN|II|SGGSVVA 1092

IPLKFPVGVGS
PLSSIHLRGTSTETIPNTNPSGGSVVA 1093
SGGSvVva 1087

Fig. 8. Alignments of amino acid sequences of AOX1 of rabbit, monkey, human, and rat. Eleven amino acid residues from
N993 to A1088 of rabbit AOXI1 are different from the corresponding areas of other animals, which are displayed in
boxes with the amino acid number.
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Table 2. Kinetic parameters for oxidation activity of cinchonidine and (S)-RS-8359 by mutant proteins of monkey and

rabbit AOX1.

Mutants Cinchonidine (S)-RS-8359
Km VmaX VmaX/Km Km Vmax VmaX/Km
(uM) (nmol/min/ ( ul/min/ (uM) (nmol/min/ ( wl/min/
mg protein) mg protein) mg protein)  mg protein)
Monkey AOX12
11 (A1083T) N.D. N.D. 205%0.354 3.06 =0.509 149+ 22.3
12 (V1085A) 21.2+647 164 £8.74 8230+ 2430 149+10.1 121+174 81.1+6.47
Rabbit AOX1Pb
13 (A1081V) N.D. N.D. 404+0212 758+0.792 188 = 20.6

N.D.: Activities were not detected and parameters were not calculated.

Each value is the mean £S.D. for three separate experiments independently expressed in E. coli
2Respective alanine at position 1083 and valine at position 1085 of monkey AOX1 were substituted by threonine and alanine, which are

sequences of rabbit AOX1.

bAlanine at position 1081 of rabbit AOX1, which corresponds to position 1085 of monkey AOX1, was substituted by valine or glycine.

(Fig. 8). # 2 T, site-directed mutagenesis
(SDM) #% T )L AO cDNA % LB 2
ZET, FNVAOT IV RE U FENERSE
TeBFEIAO Y N BHEFL L, SFERKTH
PEE 21T o 72, T OfER, IV AO @ 1083 F H
L1085 FHDOT X /e v FRNCER T H 2 &
C cinchonidine {& 2GS 2 & R L 72 2
D2HABDEENE BIZLELZD)R, HDHWITE
+ 5 2*— 7573 cinchonidine DERILIZEHH > T2 D
PEYOPIZT H720, 84 DL ZVER LR
Haeirolz. ZOMEE, Hv AO @ 1085 F H DN
) a7 = I ZiEWT 5 2 & TEV cinchonidine
HEHERTZENHL DL 572 (Table 2). Dk
D &5, 7HF AO A cinchonidine 25Xt L 4¥F
HOREWEEZRT720121E, 1086 FHDT 3/
MR T T = THDHL I ENEETH D LIRS
nr.

PIVAODIBIFHOT I =% bL A=
B L 722 B K12 B\ T cinchonidine 128§ %
W C & e hr o 7225, (5)-RS-8359 12k L C
FEFAERTF IV AO EFEDOF AT 4 v 78T A —
a7z, —Fh, 108 FHDONY) 2T F= >
(2B L 722 5K 13 cinchonidine 128 L &\ &%
2R L, (S)-RS-8359 124f L THE Vipax MEIZEFAERIH
W, Ky AR F AO LHFOMEERT &
W) RS DAERSE LN DS, T F
AQO 7* cinchonidine 2k} LA O @ IFHEZ R T 72
DIZIE, 1085 FHDOT7 IV EENST 7= Th
LI ENWEETHLIENPHLNI R 5T,

WY URT T e QI ERFERELTE
LSS ERERF WD, 20 K, E0ZL
WBKRFHEAICL DD DO TIE R, HENEEF L
2770 —F32% L TOVEREEIZLL L0 L
KEAND., T TILHREILS LTV % Rhodobacter
capsulatus ® AO &6 U MFEs |2J& ¥ 4 XDH 27
7 7L —F& L TSWISSMODEL 229 % B
TFHL 725 87 BOS LTI, S RFEE
L7z FAOD 108l FEHOT 7 = V3B S
EALOAY OEFR L TWB V=T EIZHFELT
W2 o AO @ Ala 1081 12 & ) FRE MG AL D
ADANORE SHEALT 5 &3, LEEE
DO E ENDZTHFFAODT I = V%KL
ZIUCHRIET 20 AO O3 VERFE X D) bk
BEIT/NS W, KoT, 2E&EWNY) V2O
VWAO LY, 772 afovHF A0 DN
JNAAD OEFEO EFHEND. FHE, (S)-RS-8359
£ 0 & 5 &%\ cinchonidine X methotrexate (24
LToHF A0 2EHEZF>Z &1L, 74 F AO
WHEOHE L IZELZD, FIVAO L) HLVEY
AWMz W) 22T rbneEz
bin. T/, EREREZRES mM I TEY
eREIC BV TIE B AT L AO b IES 2 A5
cinchonidine %* methotrexate (2%} LigE% /R L 7-.
DO ENL, FAERY L AO 2T cinchonidine %
methotrexate 72 & D7 S EWEE IR L THEMEEE
Felzzovwold, BERKEHMV27YF A0 LD D
M, KnfBiPFELLEBWO7ZEHfERINSL. 2
W, 772 XD S IV KREED/NE WS
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VY ICEE L EREE AW mE AT 2k
TH72RmEB TN 00 Lk, BEEE
AL OREEO R EIZE LT, X SR s & g pr
WRIFZDIDOFIIRLLDERbIS.

IV AO Val 1085 Ala ZFfkiL, (S)-RS-8359 12
LT Ky HIZ7FRICR>T0WED0D, Vi
ECIXEERMS L AO LR LEETHY, ¥ F
AOD2-3fEnftizR L7z, F7-, HIREEREH
WCTHEB LA DX AT A0 Y V37 8L,
VOB OEENPRKEWD DX (S)-RS-8359 12%f
LTHERE W Vi B2 R TEHANICH 72, I h
&, VA0 B RICEWIEE R R T ERO—>
o CVBIRMEZRIZEL TWALLDEER S,
A a8 & A2 7 - 72 cinchonidine (%73 5V AO
EHF AO O ZEITERERFHAWMAOMEIZL S
A, COMIZHAG T H 7 ) ORBREIC b DS
HHETDLIEHIRBEIN, O EIZEL T
P AO TiE 2200 [2Fe2S] 75 A% —, FAD,
molybdenum cofactor @ 4 D DIHEVE.LOYFRN) 72
e 2 OMILEICEMOE S 2 L, BT mER
DD R D DL 7> TV DI REENE 2
Y

6. BhWIZ

AO IFH VAL IZHIZFEHIZ L > TXOR 25
Bl L7z EZ BN TWwA, XOR FEERAH o
BriHv, RWHMEEICRFEINTE—HT,
HEAL o0 EIRE A 5 Bl S L7z AO IR WA
TEICHEY) L= — 7 B b xR L C&7. 2L
THAE, AOIEt MIZB T methotrexate DAL
FIRPA], Pi~ Z ) THO quinine %, B R ESE
mORHIZE D> T D, EEMOMBEFICE
WCEREIME O BIFIMDO CTEZETH Y, FFIC
AO @ &) BMFREORE VIR 7 T2 R & 5
HEFEGOYGE, TORFUIEEIZITON L LE
734 % . cinchonidine X methotrexate @ X 9 |2,
FEEOMBI L) — R R EEDNET 5 K & <
BT 60D, ZHREWEOERIE,
o2l NAOINFD ) A7 2 DH T LIl D,
B B S EA ORI AO DK E (HFS
TH%E, BEERBL AN ERBETHWY28)
WoORBRIIZEFERZET 5. FRICH O R R R
BIZBWTIET v PORMOBRDPKE B2
LT ENEZLNS, FlEE, & MIBIFS AO
DB & OCBETFLZIICOWTOHENZ S

NBHEIIZHoTETWD, 03 FWFEERTEHS
N7-mREe y Mice M AO IO MAZE DO ER
P STV 2L E, v AO O3B HES:
R B I L T2 & T, REEEZETRES
N 2% B S O I RIS E D H R 2 5T
TFLOTIE BV EMIFET 5.

BB AR BB - piSdR - 1
HIHAKGEDOIRED S &, BEAEDRHIIILY
HEDHDLZENATEE Lz, HPEAEB X UREY
AN PN S

FIHER
BHZR R & MR B 2 o,
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