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Fig. 4 The combinations of Block 1 Block 2 Block 3 Block 4 Block 5 Block 6
block haplotypes in Japanese.
Thick lines represent
combinations with frequencies .
over 10%, and thin lines 1a (0.529) ‘1o (0.607)
represent combinations with ‘
. 1a (0818) ’ ‘1a (084
frequencies of 1.0-9.9% fa 0348 = 0243 “10 0915)
’5a (0.245)
92 0.022)\ _ 15 (0378
e oy ‘1 0.176) ’
14 0015y — 1b (0.138) 15 (0.154) —TET ]
.
#166Va (0.012) \ %62 (0.015) Ol.h\\
Others s
#765K (0.028)

detected in the patient exhibiting severe mucositis
during cyclophosphamide/methotrexate/5-FU chemother-
apy (Gross et al. 2003). Furthermore, the adjacent Leu261
interacts via the main chain atoms with the N6, N1, and N3
atoms of adenine of FAD, and has an important role in the
proper orientation of the adenine moiety in the FAD-
binding pocket (Dobritzsch et al. 2001). Moreover, the
carboxyl group (Glu265-O¢)might form hydrogen bonds to
the main chain nitrogen of Ser260 next to Leu261. Thus,
the change in polarity from negative to positive by the
novel Glu265Lys substitution is likely to cause structural
changes affecting proper binding of FAD.

Arg592 is located at one (IVfic) of the additional four-

. stranded antiparallel § sheets (IVfc-Bf) inserted at the top
of a typical (a/f)g barrel fold in the FMN-binding domain
IV (Dobritzsch et al. 2001). Arg592 is completely con-
served among the above-mentioned six species (Mattison
et al. 2002), suggesting its functional importance. Arg592
closely contacts Met599 (2.9 A) and Gln604 (2.8 A) in the
same subunit and Ser994 (2.9 A) in another subunit
(Fig. 5B). The substitution of tryptophan for Arg592 is
likely to weaken these interactions due to altered hydro-
phobicity and electrostatic changes. Arg592Trp was
recently reported from a Korean population with an allele

frequency of 0.004, although its functional significance

remains to be confirmed(Cho et al. 2007).

As for known DPYD alleles, their distributions in sev-
eral populations are becoming more evident by recent
reports. For example, IVS14 + 1G>A (*2) (van Kuilen-
burg 2004), 295_298delTCAT (PhelO0SerfsX15, *7)
(Seck et al. 2005), 1679T>G (1le560Ser, *13) (Collie-
Duguid et al. 2000; Morel et al. 2006) 2846A>T

(Asp949Val) (Seck et al. 2005; Morel et al. 2006), all of .

which are associated with decreased DPD activities, are
detected in Caucasians with allele frequencies of 0.01—
0.02, 0.003, 0.001 and 0.006-0.008, respectively. How-
ever, none of them were detected in our Japanese samples,
while 1003G>T (Val335Leu, *I1) and 2303C>A
(Thr768Lys) have been found only in Japanese, indicating
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that variations with clinical relevance do not overlap
between Caucasians and Japanese.

2303C>A (Thr768Lys), which was originally found in a
Japanese female volunteer with very low DPD activity
(Ogura et al. 2005), is relatively frequent in Japanese
(allele frequency = 0.0279). Functional characterization
in vitro revealed that 768Lys caused thermal instability of
the variant protein without changing its affinity for
NADPH or kinetic parameters toward 5-FU. Therefore,
they'might cause 5-FU-related toxicities in Japanese.

1003G>T (Val335Leu, *11) was found in a Japanese
family with decreased DPD activity by Kouwaki et al.
(1998). By in vitro expression in E. coli, they demonstrated
that the variant protein with Leu335 showed a significant
loss of activity (about 17% of the wild-type protein). Do-
britzsch et al. (2001) suggested from the 3D structure of pig
DPD that Val335Leu, in spite of a conservative change,
disturbs packing interactions in the hydrophobic core
formed by IIIB3 and IMl«3 within the Rossman-motif,
thereby affecting NADPH binding. In our study, hetero-
zygous 1003G>T (Val335Leu) was found from a patient
administrated 5-FU (allele frequency = 0.0015), who also
has seven other variations: IVS12-11G>A, 1896T>C
(Phe632Phe), and IVS16-94G>T are heterozygous, and
1627A>G (Ile543Val), IVS13 + 39C>T, IVS14-123C>A,
and IVS15 + 75A>G are homozygous, indicating that at
least Val335Leu is linked to Ile543Val (*5).

On the other hand, Caucasians and Japanese share four
variations: *5 (Ile543Val), *9 (Cys29Arg), Met166Val, and
*6 (Val732lle), although their allele frequencies were dif-
ferent, especially for *9 (Table 4). Because they have not
necessarily correlated with phenotypic changes (e.g., dif-
ferences in DPD enzyme activity, 5-FU pharmacokinetics
and pharmacodynamics) (Collie-Duguid et al. 2000,
Johnson et al. 2002; Zhu et al. 2004; Seck et al. 2005;
Ridge et al. 1998a, 1998b; Hsiao et al. 2004), all of these
variations are generally accepted as common polymor-
phisms that result in unaltered function. Consistent with

this, van Kuilenburg et al.- (2002) suggested that the
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Table 4 Allele frequencies of common DPYD SNPs in different populations

Nucleotide change Allele or tagged Population Allele frequency Number of subjects Reference
(amino acid change) haplotypes
85T>C *9 Caucasian 0.194 157 Seck et al. 2005
(Cys29Arg) (Block 1 *9) French Caucasian 0.185 487 Morel et al, 2006
Japanese 0.037 107 Yamaguchi et al. 2001
Japanese 0.029 341 This study
Taiwanese 0.022 300 Hsiao et al. 2004
496A>G Block 1 *166V Caucasian 0.080 157 Seck et al. 20035
(Met166Val) Japanese 0.022 341 This study
IVS10-15T>C Block 1 *166Va, *9d Caucasian 0.127 157 Seck et al. 2005
Japanese 0.018 341 This study -
1627A>G *5 Caucasian 0.140 ‘ 157 Seck et al. 2005
(11e543Val) (Block 2 *5) Caucasian 0.275 60 Ridge et al. 1998a
’ Finnish 0.072 90 Wei et al. 1998
African-American 0.227 105 Wei et al. 1998
Japancse 0352 50 Wei et al. 1998
Japanese 0.283 341 This study
Taiwanese 0.210 131 Wei et al. 1998
Taiwanese 0.283 300 Hsiao et al. 2004
1896T>C Block 3 *1b Caucasian 0.035 157 Seck et al. 2003
(Phe632Phe) Japanese 0.098 107 Yamaguchi et al. 2001
Japanese 0.139 341 This study
Han Chinese 0.133 45 HapMap
IVS15 + 75A>G Block 4 *1b Caucasian 0.166 157 Seck et al. 2005
Japanese 0.155 341 This study
IVS16-94G>T Block 5 *1b Caucasian 0415 59 HapMap
Yorba ND 60 HapMap
Japanese 0.455 - 44 HapMap
Japanese 0.378 341 This study
Han Chinese 0.333 45 HapMap
2194G>A *6 Caucasian 0.022 157 Seck et al. 2005
(Val732Ile) (Block 5 *6) Caucasian 0.058 60 Ridge et al. 1998a
Finnish 0.067 90 Wei et al. 1998
African-American 0.019 - 105 Wei et al. 1998
Japanese 0.044 50 Wei et al. 1998
Japanese 0.015 341 This study
Taiwanese 0.014 131 Wei et al. 1998
Taiwanese 0.012 300 Hsiao et al. 2004
IVS18-39G>A Block 6 *1b Caucasian 0.105 157 Seck et al. 2005
Caucasian 0.100 60 HapMap
Yorba 0.017 60 HapMap
Japanese 0.044 E 45. HapMap
Japanese 0.032 341 This study
Han Chinese 0.022 : 45 HapMap
IVS22-69G>A Block 6 *1f Caucasian 0.183 60 HapMap
. Yorba 0.400 60 HapMap
Japanese ND 45 HapMap
Japanese 0.003 34 This study
Han Chinese ND 45 HapMap

ND not detected

substitution Cys29Arg on the protein surface was unlikely
to alter DPD activity. However, conflicting results were
reported regarding *9 (Vreken et al. 1997, van Kuilenburg
et al. 2000), *6 (van Kuilenburg et al. 2000), and
Metl66Val (van Kuilenburg et al. 2000; Gross et al. 2003).
To interpret these inconsistencies, haplotype analysis of
DPYD might be helpful. Especially for *9 and Met166Val

in Japanese, functional involvement of ~477T>G (block 1
*9¢ and *9¢), -243G>A (block 1 *9d), TVS10-15T>C
(block 1 *94 and *166Va) and many other HapMap SNPs
linked to *9 and Met166Val (Table 3) needs clarification.

The HapMap project provides genotype data of more
than 1,000 sites located mostly in the intronic regions of
DPYD for four different populations (Nigerian, Chinese,
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Fig. 5 Stereo view of the
variation sites in pig DPD
(accession code of the Protein
Data Bank: 1gth). Glu265 (a),
Arg592 (b) and their adjacent
residues are shown as ball-and -
stick models with oxygens in
red, nitrogens in blue, carbons
in gray and sulfur in yellow. The
adenosine moiety of the
cofactor FAD is also shown in
pink (a)

b)
Pros98

Met742

lle590
he607

Japanese and Caucasians). HapMap data on 44 unrelated
Japanese subjects showed that 476 variations are poly-
morphic, whereas 529 are monomorphic, and the average
density of polymorphic markers is 1 SNP per 1,772 bp. In
contrast, our study focused on exons and surrounding in-
trons to detect variations, and only nine varations
overlapped with the HapMap data. Therefore, we could not
utilize the HapMap data to further identify common sub-
types of *1 to be discriminated by many intronic HapMap
SNPs in each block. However, most of the frequent SNPs
are unlikely to be associated with substantially decreased
DPD activity because DPD activity in the healthy Japanese
population (N = 150) showed a unimodal Gaussian distri-
bution (Ogura et al. 2005).

On the other hand, in 60 unrelated Caucasian subjects in
the HapMap project, 617 are polymorphic, whereas 383 are
monomorphic. LD profiles of these polymorphisms were
compared between Caucasians and Japanese by using the
program Marker (http://www.gmap.net/marker). Strong LD
(ID'l > 0.75) clearly decays within introns 11, 12, 13, 14,
16, 18, and 20 in Japanese, whereas, similar decays are
observed within introns 13, 14, 18, and 20, but are not
obvious within introns 11, 12, and 16 in Caucasians (data
not shown). Moreover, strong LD decays within intron 3 in
Caucasians. Therefore, the LD blocks are considerably
different between Japanese and Caucasians. Along with the
marked differences in allele frequencies of several varia-
tions (Table 4), these results suggest that the haplotype
structures in DPYD are quite different between the two
populations. '

In conclusion, we found 55 variations, including 38
novel ones, in DPYD from 341 Japanese subjects. Nine
novel nonsynonymous SNPs were found, some of which
were assumed to have impact on the structure and function
of DPD. As for known variations, we obtained their accu-
rate allele frequencies in a Japanese population of a large
size and showed that variations with clinical relevance do
not overlap between Caucasians and Japanese. In Japanese,
2303C>A (Thr768Lys) and 1003G>T (Vai335Leu) might
play important roles in 5-FU-related toxicity. Along with

@ Springer

differences in haplotype structures between Japanese and
Caucasians, these findings suggest that ethnic-specific tag-
ging SNPs should be considered on genotyping DPYD.
Thus, the present information would be useful for phar-
macogenetic studies for evaluating the efficacy and toxicity
of 5-FU in Japanese and probably in East Asians.
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BThH Y, BHE(L% vs 23 %) CEWELM

(x#k 12, 13 &£9318)

(1.5vs 4.1 » ) TOBAUBRRIES 228, £
AEFHBTRAEERC P o/e ELHEBRIL,
F 2 FPMETDH 5 728 infusion reaction 25D 5
naZlk, CEUROES, NOER, MiELE
EFBRESN TS, FHSDI—T v ITHKE,
2004 1 BIZT AU I TERBE SN, 61T,

cetuximab/bevacizumab O EEEIFHE S

T&TW5, Saltz b i3 irinotecan R D HI k&
THEEREBERE 74 12 IR, cetuximab+
bevacizumabzirinotecan Sf BB E 2 £ L 72
(BOND 2 &£ EB%) ', cetuximab+bevacizumab
(CB) #/cetuximab+bevacizumab+CPT-11 (CBI)
BOEHRIZFNFN, 23%, 38%, BEEAL
HHMIE68 2 A, 852 AL WVIHRT, beva
cizumab i3 irinotecan AILFIZHF L, cetuximab
H#) ¥ 7213 cetuximab/irinotecan Bt B O F %)
% E 7. B bevacizumab RISFIIH L,
CB/CBIBOERUORIEEZ I TV
(BOND 3 ) o

FI2 2 RIEBMUFETHRET S W T2 7z cetuximab
DHMEGEC BV AAHME, IFL, CPT-11+
AlOregimen, FOLFIRI, FOLFOX, FUFOX &
DHAFREOETIHARTHREZIN TS, &
#Tb FOLFOX 4 & cetuximab Ot H#EHETH
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%6 &moaﬁwﬁ%

% ACROBAT REXTi¥, ZEXhE 81 %, EREL
FHIE 123 2B, F-YWUBRTETH -2
BEOYBRSIBITHREL 25 2 LHEFICREF
THRENHRE I N, 72, FOLFIRIL/
FOLFOX#cetuximab @ 4 B D LB KR O PR
A 2006 £ D ASCO T# & h, cetuximab @
DR LTEDRIZ2%: 2% LABIER
Tw7zw, BIE, 1 KEME LT, CRYSTAL &
5 (FOLFIRItcetuximab) 5, 2 R#&E#E LT
FOLFOX #EH A =33 % EPIC A& (CPT-11=
cetuximab) %%, ¥ 72 5-FU, CPT-11 88X U
oxaliplatin T X TIZAE L EF 23 L T NCIC-
CO0.17 3B (best supportive care vs cetuximab)
PETHHBVIIRT LTS, cetuximab Dk
BB \Z BT 5 survival benefit 2SRRI & 1 B B,
HROBITHFILN T 225, 2006 4F 11 B1i2,
209 H NCIC-CO.17 R T AF MM B
T cetuximab BAEFIENTWAE S LY
V- ATHES N, FMIT 2007 FOEETH
ESNBTFETH 50

£7:, 524t M EGFR i TH 5 panitu-
mumab (ABX-EGF)iX, ¥ X S5H#&TH 2
cetuximab |ZH.-X, infusion reaction % ¥ DHE
BROBPEVI 2V EHEEN T2, CPT-11
B L U oxaliplatin IZARIG & 2 ) Hxh L ihsE kDS

C W REEBE T R panitumumab BEAF &

BSC & DUBHEBRMTON, EFREFHBI
$ T panitumumab BMEL TWw, ZOEE,

CPT-11+Cetuximab
HAE. ]

(Zmk 16 LW BIA)

2006 4£ 9 B, 7 A AIZBV>T panitumumab B
7% salvage {6 L L CRRE Nz, B, BH
& FOLFOX % FOLFIRI, bavacizumab 2 &t o
BRBREORH SITHOATVE, ZOMICD,
EGFR B 7 U ¥ Y ¥+ —CREHEEEL LT
gefitinib, erlotinib, lapatinib 7 & 2SEERSRER I
BWTHEMEEZREEhODOH 2, ‘
I N O FIEEEER 5-FU+LV, irinotecan,
oxaliplatin \2%E<, $4 DEHE LTRSS
BN T B, BETOEHNROBMER 2 &
BT XA BETIIRELBEEL 2o T2,
B 2 » A B DEHFIB 4 bevacizumab 4
T2A KNV, cetuximab Bt T3 A KL EWwHIE
EZ, B4 DOEFOHRLE LT, HEaehi LT
CDXIBERIV PO NV EESGYBEHE L
BEEIINTLIREERL LOL HILRITANS
POV RELELT D, WD L) ITH
OHER * e amiEicBE BRI 5 2 LW
i, AEYE, EREERL COBERER
BRBS CORBEIRIBICERT 5 T L A5iEL
ZHEDOERRIKENEER S,

3. BEOERERSR

B NCI-PDQPR 2 RERE A Y b7 —2
(National Comprehensive Cancer Network :
NCCN)® (F 1) 2 £ BT I NS OFERRER
DRI FETIBRERBROT A F 54 54
RENTHY, BEEMENIOERY b LI2H
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FEEERT B LV IRNIERI 5T b, EH
WXk, 1 RIEHFELTFOLFOX (/=12

CapeOx) +bevacizumab % 1T o 72354, 2 Ri4#

_ 12 FOLFIRI & L < i irinotecan ¥ #|tcetuximab,
# L T 3 K5 T cetuximabtirinotecan 2 % \»

{3 panitumumab & %o TWwb, Fid, 1R%

#2 T FOLFIRI+bevacizumab % iR L7z4&13,

2 KiGH|, 3 KGR T FOLFOX (F7:1 CapeOx)

3 L < X cetuximabzirinotecan & % V> i3 panitu-
mumab WA EBFEEEI TS, BRI,
IRFE I Grothey @& \V>7z “3 #" T bevacizumab,
cetuximab 3 & Uf panitumumab %1% 7= “6 F"

DORF2ER L 22 OERE#EL, £FHEO
BRBOEREZRDOTW I L L5,

LHIT, 20064 12 ARE, TAVHBIU
PAETABE SR ZT STV BN O—
B2 RT(ED. PHEIZBVTE, FiogO

7 94bE Y IV VBHATUR S hT & LEEND

5o FIIHEBBEETIIEORNEEDL> LB
bl ) ERSNTE L2+ BROEEIRR
SR Tw»idolze 1995 1213 irinotecan 9K
BENLFREMFERICREST, £0% 1999
FRXDOHPETORMEIRRBOBREZ L &I
5-FU/LV #5RPMI L ¥ # Y IZTARB S h, Bk
¥ CHEASNT &7z, 2003 4124 UFT/LV™,

S-1mmAERITEE L 2 ), £ 0%, IFL AEEEK

BEEND X% o748, FOLFOX41243
TENBRESH, FEEERIBCHEBLYT

- Initial therapy

'°gﬁﬁzruae&xEﬁLﬁvam+ﬁﬁ

Therapy after Flrst Progressnon '. K '

Therapy after Second Progress:on

Cetuxnmab or panltumumab .

" :| bevacizumab | -

-Patient can |-

“or .

5- FU/ Ieucovonn or -

R Fongnu 'l
C|FOLFOX+. | - ?r
.| bevacizumab rlnotecan

or CapeOX+ |- .. : . FOLFIRl+cetux|mab

A Cetummabﬂnnotecan

. tolerate - e | FOLFOX or CapeOX—-——‘{__—» or -
"~ intensive . - FOLFIRI+ " or” - S Cetux:mabﬂnnotecan
7 “therapy |+ [ bevaci ] _Cetux:mab or pamtumumab T

) Cetuxrmabﬂnnotecan

-FOLFOX or CapeOX

or. o
Cetuxnmabﬂrmotecan .

—’ Clinical trial or best'supportive caAre“,':' O

Cetuxtmab or panltumumab

- FOLFOX of CapeOX s

Cetummab or panltumumab k

or . .
Cetux:mab-ﬂnnotecan <
Cetuxmab or panltumumab . :

Innotecan —

o +bevac:zumab |nnotecan|

FOLFIRI |

‘ . C'ep’ecjtab@r_\e.ibevamzqmab '

:orr'

v Cintensive - [
- therapy. . - | -[5- FU+Ieucovonn

A ibevac:zumab

.. Improvementin " .
7 functional status -

No |mprovement in- .
funct:onal status

: Cetuxrmabﬂnnotecan

Therapy after flrst S
progressnon as above o

} —-> Best supportlve care R o

B1 NCCNAHA K31
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x7 XBE

RHFETHIS BB L 72 B EA R L
D0HB, 2000 2, FHEABEIT LS 5-
FU/LV #iE4¢, 2005 £F 3 B i< oxaliplatin 2%
3N, TOHE 2004 L) FOLFOX V¥
AVHERTREL R ) BEEERE L TRECER
L7:e 72, FOLFIRI  HEDHHIZH 5D D
DERATREE o TERL, 2006 FKICIIESE
HRDRBOBRFBRE S ALY, &6
capecitabine DS HB TORFTIRT LT 5,

~ bevacizumab, cetuximab, panitumumab % & D

SFEBER D E TABRRPETPT, ARR
BLT2007 Fh 2 R2AHTHS, LLRE
BEAEORBRAEAORA L LT ST &
oxaliplatin % irinotecan & OBFHMEDKRE 5%
ENTVBLZATHB, —H, FEIHERKIL,
EFFREL L L TEERIDIREIENR TV
bOD, HMIVREDHRZ EAPHMETH Y, BE
FFENE+CPT-11 £ 55 O RIKE /1 AHRAER S
ETHTHHH, €OFHAIVELEEE > T
Vi, ‘
UEXD, bAEICBWTIEREETIEFOL

BEICETENTOARAL ZODTEE

FOX, FOLFIRI 7%, EFTKBEIINT A5 1E
RoOEEL SN b, FOLFOX, FOLFIRI »§h
EFEATERBREPICOVTRBER I VL%
AR, HILEREOTEESCEEREL R
FL, AEERBECTOBRAL - ETHRET
BRETH2, Bt % PS (performance sta-
tus) RER B Tid 5-FU/LV ®# UFT/LV, S-17%2 &
LEIBERELD B, ThHIZ 20057 FIC
KBRS P ORBREIN: [KBBEESTA ¥
FA4 U] IZHhREENTV S,

BRDEB Y, 20054 3 A, oxaliplatin A%&
Rah, bHMETH FOLFOX #iEMERTEEE -
ZNIITC2ENEBLEIIELT VS,

FOLFOX i i BifE, HBRB TR ST
% FOLFOX 4 % 5-FU/LV 0 2- H O 1) &
L#5% 1 HIC@EL L7 FOLFOX 6% FOL-
FOX 7O EHEINTwS, LIPALENL, D
VYA YPBN TS PIT0V T BG4
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NTBLTHRET— 5%, bFEIBITS
EABICIIRKTOIEF Y 25 EEL, FOL-
FOX4 ¥ #RTHH TR AT 57, 28K
oI zENRBRLETNEEL NI A
METHE, DPETRFOHER LY FOL-
FOX 6 2%F T h, & 512, oxaliplatin DIREE*%
AZBEAN® 85 mg/m? 12 E L 7> modified FOL-
FOX 6 (mFOLFOX 6) DA A#ENHE I LT
B, BEEIZHBWTHHREIIEIC mFOLFOX 6 %
ERLTBY, WEEEHF D retrospective 28
HOlBwT, BH%, EHRELFHM, B
BV T#NTO FOLFOX 4, FOLFOX 6% D #
HELHOPLEZAD TR,

—75, WHEE - REHOBFUE, FKEMERE Vo

7= oxaliplatin A D HBEBHE DD, FRIVE
&N %A FOLFOX % M T & H WG ad 7%
BRI EAHBA L7z, oxaliplatin O#EEFHII
LREAEXDD, 850meg/m? LETZFOBRENS
e, BERIFBETALEEINDEW, £2T
oxaliplatin @ dose intensity &) AT Eh
T &7z, 2004 £ ASCO THZESI NIz OPTIMOX 1
(FOLFOX 4 vs FOLFOX 7x 6+sLV 5 FU 2x 12+
FOLFOX 7x6) D# RIIME & b ELHE © #
58 %, SEFFHM 20 » BTRAEThHo 27,
BREUHRIBETCEREICHI LY, 5l&HkEi
2006 ££» ASCO Tix OPTIMOX 2 H3HF XK s i,
FOLFOX 7 % 6 %4 7 Vif7#IZ sLV5 FU 2 i<
X B HERRE R THTIHKRET 5 chemotherapy
free interval (CFD) 28 Z L BTMEEPIZDOWT
ME A% 8 h7:%, primary endopoint T 5
DDC (duration of disease control) iXE% T o
7-%%, EWMEAGEHBECFIBTAEREICEY -
770 SEFHMRARINTEDLY, TORKREN
T CFl 2 B I L OTEORMITITL )
%2\, F 72, neuromodulatory agents & LT
B % |B 3 5 BB T xaliproden ®° Ca/Mg %2
LW o DEHNICOWTERRRIThbA T
B, BRI THOPRAEMRERLZ O L

Ve ¥IETORFEBIUTEITOHENICTLS
&, BEBEZELLBSOUET CoHMor
RAEIH 13BL &h, ZOMIC PD (progres-

sive disease) & 2o TL I HEFANRZLFAD LN

Twnb, ThWAREBELZETH L) 2EXE
EUPHBETHAICKRERZT) SLPHRELEX
5, FOLFOX MEDHRV B LA TVAF
sSLVS FU2 I X B #RFREZTTVWEEZFEOD
PRYELEZ B,

TR FEEB ARSI T 513 mEkia,
1990 SEARHEEN S 10 48R 5T ORI K & sk
DA SNT VB, BHERCEHE & 17z FEREED
BMAERICL ), BERECHRGEEOEE
— bR D, RS REEOEFERIRN

BERREDO8 » AP b4 2F B ARRLE

B ot. BIRES TR, Bkl OBERIUERN
TOBIR - FRMBEZEZLLTIHROTWI I &
THHEL BED QOL ¥ EHREFEIMA D B
L7z £ Coit) 2 EHRIR & bRk 0B %17
FSTENITETEREL 2oT\V 5, ERIEHE
BROELEEIC 7+ 0—LENS, BEQOHRE
ErBECRETZ I LT BBERNIEL
DBEHEMEICRD ST 5,
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