SO adgA st Al18E 23 2007 O MO
J Kor Acad Child Adolesc Psychiatry 18 : 123~129 =

=9l Alg| AslE A o) o)A Tryptophan 2,3
Dioxygenase (TDO2) +A A} e} A -7} 7|49k A+

Aol el - 2 - 55

eA g gaeet okstma eAdea gt oo
e ssjetn Aasstuy® Agosta ojoe 2eAetstuyy Aageay?

Family-Based Association Study of Tryptophan-2,3 Dioxygenase (TDO2)
Gene and Autism Spectrum Disorder in the Korean Population

Soon Ae Kim, M.D., Ph.D.”, Mi Ra Park, Ph.D.?,
In Hee Cho, M.D., Ph.D.” and Hee Jeong Yoo, M.D., Ph.D.?

YDepartment of Pharmacology, School of Medicine, Eulji University, Daejeon, Korea
Z)Department of Premedicine, School of Medicine, Eulji University, Daejeon, Korea
”Department of Psychiatry, Gachon University of Medicine and Science, Incheon, Korea
?Department of Psychiatry, Seoul National University College of Medicine,

Seoul National University Bundang Hospital, Seongnam, Korea

Objectives - Autism is a complex neurodevelopmental spectrum disorder with a strong genetic component. Previous
neurochemical and genetic studies have suggested the possible involvement of the serotonin system in autism. Trypto-
phan 2,3-dioxygenase (TDO2) is the rate-limiting enzyme in the catabolism of tryptophan, which is the precursor of
serotonin synthesis. The aim of this study was to investigate the association between the TDO2 gene and autism spec-
trum disorders (ASD) in a Korean population.

Methods ' The patients were diagnosed with ASD on the basis of the DSM-IV diagnostic classification outlined in the
Korean version of the Autism Diagnostic Interview-Revised and Autism Diagnostic Observation Schedule. The present
study included the detection of four single nucleotide polymorphisms (SNPs) in the TDO2 gene (rs2292536, rs6856558,
1s6830072, s6830800) and the family-based association analysis of the single nucleotide polymorphisms in Korean ASD
trios using a transmission disequilibrium test (TDT) and haplotype analysis. The family trios of 136 probands were inclu-
ded in analysis. 87.5% were male and 86.0% were diagnosed with autism. The mean age of the probands was 78.5+
35.8 months (range : 26—264 months) .

Results : Two SNPs showed no polymorphism, and there was no significant difference in transmission in the other two
SNPs. We also could not find any significant transmission in the haplotype analysis (p>.05) .

Conclusion : We could not find any significant statistical association between the transmission of SNPs in the TDO2
gene and ASD in a Korean population. This result may not support the possible involvement of the TDO2 gene in the
development of ASD, and further exploration might be needed to investigate other plausible SNP sites.

KEY WORDS : Autism Spectrum Disorders + Tryptophan 2,3-Dioxygenase (TDO2) Gene - Transmission Disequilibrium
Test (TDT) - Haplotype Analysis.
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21 A9EY Aol (autism spectrum disorder, ASD) =
E #ub dd Aol (pervasive developmental disorder,
PDD) & &1oj&/midola] Jathg-e] Aol Apsld 4324
o] A=A Aol 283 BAEH A 45 AL F
B FH0E = HAAAL B FojFoltt? of7leE s}
Z AFHR FER Aol g v FE3 ofAHA A, A
EA W, Lop] B4 Aol 28]y 2] BRHEA g Akt
& wh ol (pervasive developmental disorder, not other-
wise specified, PDD NOS) % fARt 538 Fh3k= o
ArEo] XEn)

1 8%t B Aot A7el 71 AFES] ARE TAR,
A9} ASDAIAN F1A 2219 FoAo] A& o7
At stot. duk QoA Ao FEES 03~
1%% 437 vhd, FARE AX)&-L o]¥r} 50~1008) F&
2~6%<1 A,7° de 8ole] A AsRelell 40~60%,
ASDeIM 70~90%2] UAEE K1 vbE, o]y #HAPololn
¥ 0~25%2) UA&o] Rud A 597 Aefae] P ASD
o] HRIB F37 Q]lo] FAA”H= ARE sk A}
Asoltt. g JulRele] 5%lA o] L GAA o)
o] FHtE ], 10%0M+= FoF X G4 E3Folv 2
2 A3 7o) W] 44 HAs w2 4L 71X
= A 5 AuiFolelA F34F D G 9] o)) Bt
olgh= 33 A 718 sho|th? st Aslgofe)
A AL opx HE3) gEz bk glon, tr 3ok )
FARE2] oligogenic inheritance®l] 213 B]2H E3hA
47 7138 71 Agolga AzE 1z ek weba
@A ASD F3 A79 B FE-L o] ¥ uy) Bag
T e HY FRAAE ke b AFH 2

AHZNE FHlshs QAA) ol EAET o], 2 7}
A ARAEER B FaApL Hek ARz a7de] ¢
o} o] F 7 271RE ARlEe] & AL AREUAS} #

< FAREER, F2 Aol AzEUA L] HAES
AR ABletA A5 2AE 1 ATk A, 2
HgolE 711 L] dellA mHzEUES] AFHY o
oY 2a), A geleld AzEYe] ATERQ % E
HEM] ZHAHAE 9 AZEY AAALGSEY Atz 2}
gl Fdo] A3l o] BRug A Fol AREUAS
g4o] Ao S 23l BHH vk AR 3
s Aol 41

AR e AZEY £9H (serotonin transpor-

Jo o

9 o

ter, 5—HTT) 3 vlR3}e] 5-HT2A, 5-HT2B, 5-
HT7 484 $34}, tryptophan 2,3 dioxygenase (TDO2)
FARF So] AT B4 o] Ho] grt? S AR
Belloll A MZEGA ] Aslet] ol vlud dad A7
£ sty Qi vhl, {8 Al SlojAde A e
el Fe] met A2 Aolat] ddst AEE gl X3
2 Sltk

o|AY MZEWUY ol BF wE7 AN F2 &
o F T AAXNER 1 ATEAQ EFERY g}
AzZEU 93 #aE A5 FAREC] F2 AHF
o8] & FH FHAE QAR L v} TDO2 FAA =
4q31.3 AR 9xe Aoz AdelA glomB® ey
o] ATFEARQ EHERS N—formyl kenurenine 02 W3}
A7 ERERS trlld ©A 24 54% 83k &
AF IR ok AZEY dr g9 opdolu EF Al
2B 52 EYERS ol FE7} thakst Al AdelA
BusEy glEd, o)% TD0O29 84S WsAzlE 43
EAHolE 549 A& W3lAA EF AEEUoN EY

9] S TVF e AT 84 AYEHT gt o]

g B o R AT T S5, TAH9EY AYWTHl 4
oFE OE § S F4l A% 3H FAAE AE HA
t}. §3] A2 TDTE o4& & A7 Nabi 5”& TDO2
AR 22 F440) Q= 5719 ¢ FEEULEE
34 (single nucleotide polymorphism, SNP) &8 <73t
o Aol ste] #AYS B3I

B a3 A9 B3 ZAAHtransmission disequilibrium
test, TDT)E ©1&3t 715 7]k @724, ASDE 7K oFF
S PJESAE BrE diito g ASDS TDO2 F3121ele)
HAYE EsknAt Bl

s H

rﬂ e

Ot

1. Qi¥2 M3 % NG

A7 T ASDE 7ha Batsh ABSY R 3
ok A1) NS Gar A 3 f A9 31 S F
3 ololc). <ol R Vle} wee) A|AE Fa2 AN
3 2 A Aogaln gjEfe] gk obgolt g
AN ) B, B5msy)R 2 REES SoevE o
Toll FoAE RE& Tl e okso] Yt A diikrol
H3itk o] 7kl vlF FAle)sks]e] 21471ER] Diagnostic
and Statistical Manual of Mental Disorder, fourth edition
(DSM-IV)V& ©14310] 232) Zolgimt oAbt 2] 29
EY Folz gt obgol 87 FYE A3l JF=HJh A
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e 57 S8 P ERCA @29 A8 33 5 Ko-
rean version of Childhood Autism Rating Scale, K-
CARS)'®7} AHg-EgITh

BE T FEENARE A7 AR wgdes s}
Yol Uit 7123 A Al HEL TS s,
WL oFsolAlE 42 $EF AAL B4 7HsA oo o}
2 5% 948 X584 Korean Educational Develop-
mental Institute—Wechsler Intelligence Scale for Child-
ren ; KEDI-WISC) ¥ ¢} $=% A}844% ZAHKorean
version of Vineland Social Maturity Scale ; K—VSMS)®
€ ABsIglth 32 A4S 5] 98 vZY dARRRE
ET ARl diet 3 38 Salo] A 37 3L )
3 AL =g AuE A 32 AAE(Korean ver-
sion of Autism Diagnostic Observation Schedule, ADOS) %
9 #=5 AE A He-718 % (Korean version of Au-
tism Diagnostic Interview—Revised, ADI-R)? < 414
33ict.

ADOS™#3 Asigel & 76t AA W Aole) wF
239 AD E72, o}5N 4IAEL UL 5 Y 4
e ATTOEA =012 T3 kA AR A}
A L rtaT W) S AR F YA 1 =7
olt}. ol BE 1% 47H BF 4742 FAH g1, A
o8] #3E Hx we} shte] RES NEIEE FHof 9
o & o] =7 obFg9] 7150 ¢loje] W gl 9
d glo] Aol HaY TAES HE F Y T
o 7)elle ARl viRsle) T ke ug Ao 1)
A AAZ, 716k Aw) 9T Aol T Brh NG Adke]
i BA A7t AAEe ol s Sl wet Ag
& UIES = gl

ADI-R®#& 1994%d Lord Sl o3 /g whpzsisl
Wy T2, International glassitication of Diseases, 10th
edition(ICD-10) @ DSM—-TI-Rell 273t o}59] 2@
22 YAFOR EHE BIAE dAgelE IS B3 &
op7] AHFE HIET A W Aoj2 Ndsh= T o)
ok ol 9ol 71&%t ADOSSH AR Ao g AR-HH, 2jeg
of g 71&| ¥ AAaT, Asld AsAE, #5T
BHY AT T Al Gl AA, FHopIRY AR A
X okse e Y BF RS TBHOZ J|edEty ¥
7FtES =0 Qloh. ADOSS} vE7IX 2, Hg g 27
3] Z}zke] FEuit) Hg W7ln, g duEd) wet
A A HFE FEIFESE A

Agrgole] e 4 £ 4 e A4 Agol} 17
A AES WA Hsted FAY 24}, olah AAZAL

dzof - 8njat- =015 - F3IY
9 AR AL sk NS ARSI, YA
o= Posjrhn Bk Aol Hxp] T9 I o
A Sol AT oleie L B ABNAES
A8%, 92 299 85 2 7)eh ¥ 71AH A8, o}
GUA FFZ, e FET, 7IEh GAA o8 2ol A
q

Y, ot
e 2% 1%

o
AHEY Zof o] o] AAS AFE = e EF JTH A
7t SRIEAAV 23 Qe AoZ skl A= BAE
< A7 el wiAE 12 3ttt BAl/ A g ot
S olFR A9oll= TDT Xox FAle] #4985 glo
oz ¢ YA £ A F29R FA4o) s

1, 22 AALE B3te] A e R gRlE ofsl B
oA Aol FoJghs oAl it AT F3E A A
gatal, A7 Fojol diste] gl A%t HE o £
3 A TS Wit o] AT A7 3 2E V)
| Institutional Review Board9] ¢15-& wHirh

2. FUR

1) BN

AT oFEd} BE RXoAN RS HFHe T EDTA
Aol go} —~70°ColN BH3Igth DNAE G-spin Ge-
nomic DNA Extraction KitZ ARSI FEHOoH 2
d DNAE —20CoA nasigich

=

S

X(genotyping)

[

2) REA 2MIHY

TDO2 RF3AelA 27 4719 9@ 7] tgAe B3
AtHrs2292536, rs6830072, rs6830800, rs6856558).
°]Z $]3l9) PCR< 50mM Tris, pH 8.3, 16mM(NH4)
22504, 1.75mM MgCl,, 2.5mM each dNTP, 2U HiPi
thermostable DNA polymerase, 0.6 g genomic DNA,
10pmoled] AEAIES $-7-3R= 40 ¢l reaction volume A
FHEA FFEA A (polymerase chain reaction,
PCR) 34 ARS8 oligonucleotide APEAIES) 97 NG
2 &7 7t} Forward ; 5 —ccagttcagacttitggtggt—3’,
reverse ; 5’ —tictttttcaagggaccacag—3’ . &3 TIEA A
982 denaturation <& A4 94% 30%— annealing &
% 44 50% 30%— extension €% A4 725 30%°) 2
A 40 cycleg W3S 28 $9L thermo—cycler,
PCR MBS 0.2G block(Thermo Electron Corporation,
USA)E ARt AlBeisivt. 53¢ DNASL 0.5XTBE
ANDE 4EEh W 2% agarose geloA 7195 A
Ao, A7) A4S 918k ethidium bromideE AR
3] G4 & UV trans—illuminator® AMEste] 3319
TH518bp). Z17te] FEaA ANbE AHEEL PCRquick—
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spin™ PCR purification kit (NtRON biotechnology, Korea)
£ o]g3lo FAR FEaA Ak BN de H F
FaA AR APEAE ol838lq AFE7IME S
53l A8% 9 chromas T2 I1RE T3] UGS
Rl

3. SN

Z}z}e] SNPe tigh tf g 34 A3hE B7ksh] $8td
TDT Whge] Al&EQICh TDTE 7Y Q84 ZAK) & o
Hog Aol ool FREHE FR{HA B oY
FAAEE s o %ol JE B94eA9 78 B2%
¥ McNemar chi—square test(df=1) ¢l A3} 43513
t}. Conventional TDT?] 79 AM-EE F4& o539} 2

TDT =(b—c)%(b+c)
b= dEF-Ax} FEZRY Agd <A
c=A98 ddFAxpt FRERH Agd <=

SNPES] 7t tiERAAEl it Megu|(ded o /2
AR ok o 78D & 10l o 95% =TI
T3k BA T2 IS SAS(v. 8.01)7F ARSI dul
AE ¥4 TRANSMIT (v. 2.5.2) ol 23l 3=k 2+
SNP¢} dujAF el FAE #2442 p<0.062 A3t

4 0

1. o7 Oid2y B4

BF 164799 ASDoRs20] A8 3 Ak S T3 A
A Iz oz HHEY. o] 7heH 2092 FE F T
(1972 oA, 182 ojmu) o] A¥E AR5, 17
omU7} g=Rlolglon, 14 FRe) ofFo] olB2 o= B
7Fed ARl £X2 BlouE 25 F4oA AR
o} 2 42 A A0lglom, 1 42 o Aol 1 482
AP =, olgh o] FAH R ME A7} = thdxt
9 A% ok @4 5 T S TN gl 84 o)
ol ZFEF B R F 4799 ofFo] FIHH 2 viAEI.

olstd, A3, H7)s W HIIENH AL At 182 A
73 ARES, 18 ABAH 2 A4S Jd2 U] o
2, +E715 BAolE SHlshe FHAR H{B5E 7RI §
o 4 tdellX ALjaict. 167 (11.8%) <] §xE0]

flo o

DAL A3 BRakz v FHNG e 7)15RAe AAL
= o)At 2788 Byoy dEoR dn| Qe AR A
ez g A= glglod, O A4 ot §lo
Hujol kg BQl oFFEL FA4of BT LA,

1 25, % 13699 A A9EY o)) ofsFH 15 A
B3t B trio (WA g $£=408%) 7} HF E4 didel
Hook 2E dEd $RE ] AFFA #RiSelltt
AA AT F Fohe 1198(87.5%), olok= 178(12.5%)
o2 Yo} tf oo} &L 7 : 10[Qith AT oFs¢] 3
7 93 78.5+35.87) Y (range : 26~26471¥) el er] gt
29 A3 AT HAE E39 B AR8IAS(social quo-
tient) = 61.2+20.6 (range : 23.1~126), &% 7% oFs
E9] HF A5 65.0+27.7 (range : 25~126) 0|3}, K~
CARS A4 31.5+5.4(range 18.5~46) 2 YERIth ASD
Yelde] 2 B Al 11779(86.0%), PDD NOS
17%9(12.5%), otAHA Aol 2% (1.5%) °13th thde] |
A5 Q7EHE, 9dA 534S Table 19 35

. RTAR EM(genetic analysis)

A7 o s ERef gt {8 £¥E Hardy-
Weinberg 732 2%€ HolulA] skeh rs22925369] 7
< Br3o) Fho|gkd 0.715, pak 0.398°1311, Felrd
Fhol 2k 1.029, pEk 0.3100]31th. rs68565589] 724
279 Flolzke 1.241, pgk 0.2650111, Solire] Fhol
2 0.458, pEk 0.49901310t

Table 1. Clinical and demographic characteristics of subjects

Mean=SD Range

Age (months) 78.5+35.8 26—264
IQ 65.0+£27.7 25-126
SQ 61.2+20.6 23.1-126
K-CARS 31.5+ 54 18.5— 46
Sex (%)

Male 119(87.5)

Female 17(12.5)
Diagnosis (%)

Autistic disorder 117 (86.0)

Asperger’s disorder 2( 1.5

PDD NOS 17(12.5)

IQ : inteligence quotient, SQ : social quotient, K-CARS : Korean
childhood rating scales, PDD NOS : pervasive developmental
disorder, not otherwise specified

ABCD
Fig. 1. Genomic organization of the

TDO2 gene showing the location
of the polymorphisms (arrow A :

i - ] | | 52292536, arrow B : 156830072, ar-
| 1 | | | | 1
Exon 12 3 4 3 7 9 0 N 12 row g: : 156830800, arrow D : rsé85-
6558).




Table 2. TDO2 genotype and dllele frequencies in 136 autistic
probands and their biological parents

SNPs* Genotype frequencies Allele frequencies
rs2292536 AA AT m A T
Patients  81(0.596) 50(0.368) 5(0.03¢) 0.779 0.221
Father 77(0.566) 53(0.390) 6(0.044) 0761 0.239
Mother  75(0.551) 53(0.390) 8(0.059) 0.746 0.254

rs6856558 CcC o1} m C T

Patients  89(0.654) 43(0.316) 4(0.030) 0812 0.188
Father 83(0.610) 50(0.368) 3(0.022) 0.794 0.206
Mother  84(0.618) 46(0.338) 6(0.044) 0.787 0.213

* . We performed genetic analysis in rs6830072 and rs6830800,
but we could not find polymorphisms. SNP : single nucleotide
polymorphism

Table 3. Transmission Disequilibrium Test(TDT) of the TDO2 in au-
fism spectrum disorders

+ x2 Ratio  95% Cl
SNPs Allele T* NT (df=1) p-valve (I/NT)  for ratio
A &0 46 1.30 0.87-1.95
182292536 1.85 0.17
46 60 0.76 0.51-1.14
C 5 40 140 0.92-2.14
rs6856558 2.67 0.13
40 56 0.71 0.47-1.09

+ : fransmitted, T : Non-transmitted, Cl : confidence interval

Table 4. Haplotype andlysis of TDO2 gene in autism spectrum

disorders
* x2value  Global x2 value
Haplotype* Observed Expected (df=1) (df=2)
AC 212 205 1.8491
TC 9 10 0.2 1.8491
m 51 57 1.5

* : Hoplotype sequence : rs 2292536 +rs 6856558

TDO2 #A4 o84 41 vYele 473 1258
Fig. 1 ¥A185icth TDO2-421) 2+ SNPel| t$t ti2l4
A} N9} 228 Hies= 242k Table 2¢] AXEIc)E 2
A& 470 SNP 712-8) 270 SNP (rs6830072, rs6830800) il
A TS 2HE & Sk O 270 SNP(rs2292536,
rs6856558) oA AL 959, AgsFo T B35 A}
FEZRE SxleA o s AgdE ggeAzE 2
kg & ¢IItH(Table 3).

F SNP Aolof] AE#30] EAsP o2 (D' =1, r’=
0.8259), o1& Alolel] 7Fagt 371A19) dulAlof chaf LulAl
A 42 MBI AWM 7R e BAR 02 9
9 JE AolE YeRE YHiAS 2AT 5 YUTHE>.05)
(Table 4).

1%

2 A7 ASD oFs 2 BB R trios thdoR

o

o - enjet- X015 - Ry
715718 54 A2, TDTS GuliA] ¥4 Z5FM TDO2
F722+2] SNP$} ASD Alolef] #2013t Aed-& AdskA] &
B3tk o= Folk o] AToA B4 tiido] HY SNPE
< A el 2] WAEH o3t Aol R& 7o) B
2= AR dFoltt o]d Ai= Al gat9 71
oA TDO2¢ Al f2% Aol& BYH oA AT Ax
gh= 2Jo)7} gl Aolnh!”

Nabi $7& 27 o)3¢] A%, PDD NOS, oR2siA Ao}
F}AE 7K1 9l 196 multiplex family S £4) thoz
3] 4709 Ex £-9) tFA T 1719) exon #¢ oA
o dial A E4ES ABEIh o] 7k-d) FRA F-AelA
3hte] SNP 2 Uuil7t R 25 A Foll SxlofA] on)
A O WA ALENSS B3t o= AGRE H|
olgjulo]Ae] Qe TRIF AES dPo R 3 Aolw, gk
E=TEc ADI-R T ARSI @ BN FR-2
Wzl g9 Apo)E Bl £3AF SNP(rs3755910) = ¢!
Foll ©E tgA Afolrt ok Ry vl gl Aot o)
SNP& AA dido] 196 71501 Sols E78tn Aost &
Bt HE Age 34HER dga34 277, AgEA
B HARL 7D o B3 A= siAel v A|g
o] ¢lo™ minor allele frequency?} 0.0236¢91 =& t}3
Ad(rare polymorphism) 22 TDT A#}r} e st A
< WAE ¢ girks dAE 7T Tk

o]d ARG RY4stuAl B Aol EHE A SNP
(rs2292536, rs6856558, rs6830072, rs6830800) 5 =+
HPgelgle] AATAC oI AE BAE SNPolr), o5&
E5 @A 4931.390] A3 Aoz I#A 3lon, SNP
A A FEES APV EERE E3 o
AL EAR18IEE o152 SNP Ho|EjH[o] A (http://www.
ncbinim.nih.gov/SNP) oS Q5] whE tfl{-A7} vz
B 20)E Bolw gtk wEbA F He) SNP(rs6830072,
rs6830800) 7t &=lolA TS A3 Holx] ¥skd A
Az TR Y HEAFTH) AFH Hfole] 7]s}
Ne2 ¥y, &% =414 Hapmap project 2#4E #
sto] B4 tide] e 34 £48 F o A3 A
3k = glrhd, SNP #49] Bolz8 F ¢ ¥ #31& A
o7 Azt

o]l I¥d AT EdY A7=) ¥=1 TDO2 34
© 7F e HY F9ld EAERE g 2oz 4EA
t}. Z8el % E78t3 TDO27} A eliol #ad fd d+
o] B 2 NEEURS 7153 #34 diolth M2
o 71t vsl 2o, ARl E 7H Al golojq BF
HE TAREYEZ I Aegoen AREUY] A7

N Y
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A EF EYER] ZAHAE u F4o] dslEgith= B
3, o} 2 Igo A MZEWo] HAAA W] 293
2L ke F 5 AREUAY o) A Fely F4
1ol #EEo] the TAELS o13) ERER Al B
e FARe A Aol o) BFEAL A3 A $ P
& AAFHEL 1D

53] T2 Aol FoHEY WAl T81 FEIE
Xl TDO2 #3#ke] thao] 423t BAS HYSo] B
1A=, o] 7ReH F ZelolXE Bonferroni 2% ¥
o= TA4 fade ARt AR FE3 devt 9l
Hp=0.005).%% o] TDO2 FHA7} 2l oo} el
Eoll B0 §1E 7FeAdS AABKE Zolt) # AFelME
TDO2 #32e} ASDSIS] i3 BaAde] TajukA] 9kgkA|
gk Fgolis} xselrt e, fAsE o BaEe ¢
o AR o 1 ATE Ed] wiAls = ol o}
2HA o] 3Rl EAshe UE SNP #9128 12 gAls)
£ o] 9u] 91& 4= i Aztgrh

71&9] AF5lA TDO2 ¥ ohjz} N2EY 24kA) 2 A
28 784 FAAES TS AzEYA #8444 o
B ATEdA dBE 2yt Qike A, a8x o] 43
AEo] Ao ® ohel FEFHOoZ nlwA A AAS
BromA Qx| X2k, Atz 5 vk AdEH AR PA
g ke AN Aol FFHoE BAYE B
o|1 Uthe A 5L AZEYA 3™ ARt d=Hog =}
gl ML U5}y ek olg) f7139 A4E 7}
)3 Y= 3, GABA, SFEH0|E 5 UE AAAGE
Ao B Aezd 93¢ So) 2ddda sk A
o] f ElgE = 3t} o) X#golrt HAAA L] FAH
Q1 oo Qs AWolely] BT F3AAA ) FHS ¥
Aol 23 AR A D 5% 57 Fojgks #AANE A
Sk ol Qlvka gz

Atsigelsh The PDD == ASDE 1 AV et &
£ F&o] EA%1® 53] PDD NOSE PDDe A 7|1%F
& UEAFIEA ARe) A7)EE BF UEAF)A] &
= o] Jd WReA g A9 elgdAjo] Wuahd AAE
A B3k Aol 1, W5 AHERH okANA FH7)
A =3 geei) Qgok® 2 opel 7 Eeke) §4 4
TE2 Awgel ol PDD W9] o 4 A8E0] TYd &+
A3 718& I3 Qvhe AL AR Yok Be o
TAE0] PDDE] 257l glo] ¥MF3 FERUk= 213 ¢
£ ASD9] 7ido] G, Aoz 43S QAskT Q)
o7 maba B dqeldi tieksta ME ol el wg
FlE 71 o] @ 33AE, A S 1 S

i

A

Folge Al 7 FEE 49 28 e AWEE
3o AFEG0R BE F Sivke #4 3, Rulgelrct
£ ASDE £49 dhoz At

B A7 e Wi v vy Ak A, #4 o
o] © SNP9 47} 1, g 7ol FA=F tidAdo)
A=A 4= 2971 EA 2N TDTE AlFs= ) Qo
n] QlE 38 FRE D) A= A 5L EF 9
Ak, oF7EA] TDO2 AR Apsilgel ] Hel&s) A
Al F3] di-Evle] BAE AR, &5 F o 49 97 )
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