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(Received for publication July 10, 1976)

Viomycin-resistant mutants were isolated from Mycobacterium smegmatis. Ribosomes were
isolated and tested for drug resistance in subcellular systems containing poly (U) as messenger
RNA. Resistance to viomycin in these strains was due to altered ribosomes. Further analysis
showed that viomycin resistance was due to either altered 50S or altered 30 S subunits depending
on the resistant strain(21). Viomycin-resistant mutants with high level showed co-resistance to
streptomycin and kanamycin even though they were selected by viomycin only. On the contrary,
streptomycin resistance with high level, selected by streptomycin only, did not show co-resistance
to viomyecin (20).

Viomycin reduced the amounts of dihydrostreptomycin to ribosomes of M. smegmatis and
Escherichia coli, although they have different modes of action. The dihydrostreptomycin binding
to ribosomes could be exchanged with streptomycin or dihydrostreptomycin, but not with unrelated
antibiotics, kanamycin, neomycin, spectinomycin, capreomycin, tuberactinomycin-N, chloramphenicol
and erythromycin. It was suggested that there is a significant interaction between the binding sites
of viomycin and streptomycin on ribosomes (26).

From these evidence, biochemical basis of one-way cross resistance between streptomycin and

viomycin was discussed.
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a) VARV ~—24, messenger RNA, aminoacyl tRNA 1 ZEH G247 main component TH 5, b)
L L SM 2fFFET UL 30 S subunit A LEAARAHET 2%, ) Dk3iT, S12 OERYZF) A
V= A A LA, ) LAL R BT X A 22 Rch, SM 7% adenylylation, H 5\ 2
phosphorylation ShaZ Lk b, VAY —AZBEA LS,

B 2 HEEEC R 2 AFEARE O XiHE
KEDOD S DRIHER 12

SM 1i%h
| - —— BHET
///’[ —X— m
KM = — l___’—_: CPM
AN l // CPM: capreomycin
AN ‘ SM : streptomyci
P ptomycin
\\ Vs KM : kanamycin
VM VM : viomycin

(TREIA)

Z DMHEEDERIL, bIbiltEIRhickDk X
BEE oD, ZOFBELMRIT Doy, 9
it OB L D X 5 g TITiehbh QB vkt 4
CHFES L 2 ERIRTH D, This iz THANT
NEERITL I ENHERRETHAS S,

HFHE, ZoDZEL OMREOHINEFSh, #
OB EFEIRE SN TEL, T OHEOTIEER
CoNWT, BIERDLIOCFEDHIENTE S,

a) 77 ABMEEIIEL LT, RETFIC X X
MREET 2,

b) 7 FoRRER IOHBEIREIL 7 7 A $ v FITIEH]
MHEOBET 2 FHEO OB, RETEERD, AT
XM EEET S ENTER, B% 5 < bacterio-
phage 12 X VLD ANBEIN LD THA 5,

c) WEOEFIMMEILEAE s r 2y — 20ERLEZD
BRI X 2 2 F 2 bR Tb,

d) FEREOMHEEIHIEGE 2, » 2V — A ORKRER
EEDFIRT L B L Dh, HHWEIREFICTL L 00
RIERHTH B, HUAE TORKFICBIT 2HEE
P& b/

Wk7 vey — A DR LT ORI X % FEAFHED
B, RETRIVTT A » FICERT 2EFOTR
DS 2 AT T 2 72012, SM it o8& % Bz &
h, M1emLlic, BAMECRsT 2 RETFCREETS
SM R X ZTtE DR,  IHE P2 OFFekE
BERE LA DTH D, Bk » ey — ADERIZ X
DIFHEREREL, RSP OBFRBE L L L2 LB,

DX S iR A SR\ BT, UTARTIZ
TR BT A FFIM R e OB i o T, F
Fk L OFEMAPIEEIC X AR PO T T
TWhEl, JifEERID > BT, ~AA~1vv (V
M), vR3275/7=4>v (TUM), A+ 7 b=
v (SM), #r~1>v KM), »7v+=13v (CP
M) SEA AR EFRNCEREO LAY LIz s 2 21T 5,

2. HHHEICHETD VM, SM, CPM &40 KM ©
X R EDRR

FERZE D28 XIS D\ T ORI AR R o> T
B9 SR F RS SOMEZIZ LD, ALY
DEILLMN, M2DX5icF: » bhb, VM ik
SM, KM, CPM iz ¢ [RBHCitiic 7c 5 55, SM itk
VM it & 72 Binls SR —H28@ O Xk & LT
MO TN D, ZTD XS Ie—T2Cl DR XERED X
ST DU E D0, HELH ST ST &N
TEY, LERBFHERRS L L UEbh T,

IR AR DR\ FEARZ B T AE T OHL D HRIC B LTS >
FERRMED R T, BRI DRBEE IS T\ 5,
IFFEREAEA LS % cell wall @iy, V vy FESY
RN L7cBgeiE, 8, BRMROFEMTH I & Luy
W EFTeh, BT 5 ERET D X 5 EERIRIG D
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£ 1 ZEHEHMED M. smegmatis T3 % i/ MELIERE

!1 Minimal inhibitory concentration (pg/mf)
Strain  — : Selection
WM TUM CPM : SM KM
Parental 1.25 1.25 1.25 0.31 0.31| None
g jg j‘j 1;' v Z Zi g Z; } One-step VM sesistance (2. 5pg/m/)
O-1 2, 000 2, 000 2, 000 2,000 2, 000 Two-step VM resistance (10pg/m/)
(One-step from strain O)
E 50 100 100 0.63 | 2,000
M 50 50 1, 000 2, 000 2, 000 Multiple-step VM resistance (20¢g/m/)
A 2, 000 2, 000 2, 000 2,000 0.31
KS 1.25 1.25 2.5 12,000 0.31 SM resistance (1, 000¢g/m/)
K-1 1.25 1.25 2.5 12,000 0.31 SM resistance (100pg/m/)
K-2 1.25 1.25 2.5 12,000 0.31 SM resistance (100pg/m/)

A 29y 2 TR U RERR LR BE S D 4 (55 2 W ZA T TH B & LR L, AF TR UAHFRRNMLERE;SBKO 455D &

W EERHET,

MHREEVCHBE SR O, FELE T THHBREOR
RV SEFIMH RS2 B Sz 570, BRofEhiik
Dig\~y Mycobacterium smegmatis % B h EF, FH|
it DRGSR 2 1T 8D,

3. VM Wik SHriE

M. smegmatis H>% VM fift:#k: 6 #ts 1 O SM. it
3HESHEL, MMOFEFNCHT2REZMA M, kO
BODR/NAIFREARRD, FLWCWR L, NERLT
Ol VM %4 158K D T one-step selection
CEOTHELR 7 i T B be VM B
one-step selection 1T X D CHEET S L2V T X 70\,
= OHSET VM BRI O mutation 1 X DT
FBIAHZERREBLTONE, SONK I OOHIZ VM
DAL B3, TUM, CPM, SM, KM £z § K Tiidh
0%, BRIt % 73 0 T, pleiotropic drug resistance
ThbHEFEL b5, multiple step selection 12 L v,
I hEE VM itk O-LEMA #nfEbhie,
WTEho#kd TUM,CPM, SM st it <4 2, KM
AL AMRDORBZ WA R L, fOBRILME T BH D 1,
VM itk SM x> 25 &, EfkOBEEIIHRD
TR FFF 2R 32%, O-1, A, M R Tk i E
RIS, COX5E VM ORTER Lo RE R
TH AT L b b7, ORHNT b R it Z RS
&, LnhFoORMEECIISHEENS D 2 & AEBRD
DHHBRELT, BEHVIZEIRTE, —F, SM %4
LRI CTEIRE i SM kg (KS, K-1,K-2) I
DX S IeHBIIA BRI, K 21078 LIRS
FRERE I —5%T D, TONREELBSELERET S
DI, bNHITEEORITICIIBA D, FMCH
B EEIRDI,

B 3 VM Bzt X Otk M. smegmatis ©
MR T 0 polyphenylalanine &2
R+ VM i

10,000
£ Q
g
= ,.\\
EXs i e
g A~ AN
|9 N
) L \
< 2 \
-l AN
2 N\
©’s 5,000 N
s 2 N
9 = \\
sz o._
S S~
S = e
S g
P
0 O —0
T T
0 5 10
Concentration of Viomycin (zg/ml)
O BHoOFR

® VM itk A#kD R

4. VM miEF VR —LOERTEZ 320

VM R OEA AR A BRI E T 5 - st
TRMBITND2, BEEHILY XY — 40 LTl
bhas, ZhIIEY AV — AT messenger RNA
(mRNA), transfer RNA (tRNA), A7 &3 10D
non-ribosomal factor ¥ X OEEE DB XA NEL T2,
3" tRNA & 7 3 /[ aminoacyl tRNA synthetase
DX TRIGL, aminoacyl tRNA # {5, & h it
Initiation Factor, Elongation Factor, Translocation
Factor ffjx ¢, mRNA ribosome D &AICHRL
WELFI L, peptide #1E%, HKEANDIEEIL Release
Factor D& T, VAV —amnb release ¥hz (X1),
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£ 2 VAV - A2TBTS VMO RE

Source of | Source of | Viomycin | Incorporation

ribosomes | supernatant| (ug/ml) | (Counts/min)
Sensitive Resistant 0 7,382
Sensitive Resistant 0.1 5,014
Sensitive Resistant 1.0 490
Resistant Sensitive 0 12,371
Resistant Sensitive 0.1 13,349
Resistant Sensitive 1.0 12,149

K3 VAY—AL-HFT=2=y tBF D VM 5FH

EETH M (A% O fH7EE
Constitution of hybrids Incorporation
Viomycin |———————
(pg/ml) | Counts/ 0

50S 30S min %
Sensitive | Sensitive 0 3,120 100
Sensitive | Sensitive 1 481 15
Resistant | Resistant 0 3,086 | 100
Resistant | Resistant 1 3,320 107
Resistant | Sensitive 0 2,223 100
Resistant | Sensitive 1 3,426 153
Sensitive | Resistant 0 2,291 100
Sensitive | Resistant 1 440 19

ZO—EHOEAFKOMEE T L D step i& VM HEH
THDTHAH 50, Fio VM [ifEE T E D step A3
VM OIERICHESTT 5 X 5 /e DTH S 5 & DI
AR 5 1o W A T DB E (T2,

M. smegmatis wEFEL, WNPORTHEEL, BEEL
Iz X b cell extract #{Eb, Z iz polyuridylic acid
(poly U) # mRNA & LTjnx, polyphenylalanine
HEBT HREEOLPW, ZoRC VM &z b &
polyphenylalanine D&\ CIlE Xh s 2 &K
3Thinb, VM EYAEY —aDELEMN1:1DE X,
TR ERR BRI, SRR L VM kT
13, VM IZ X 3[ERZ BRI, D EOERERE?D
EEAERBD ) BV — ACiEDRRENH LD0, H5H
W BIEES VS M DEESR R L O Factor 7 ST REA
NHBDOD, EWIFMPETTL %,

MR L OTHERE O cell extract ZimOIkE L,
DAY — L EZD EEESCHHE LI, SOBDDES
Y ENFHOBEKOM THERSRL, ~7 r OfAE
HEDOREEDI, FDX SR fhEnRn VM
ST 20 TANL L2 L b, L OESTiE’ R
ETHPHATHTHS D, R2EFERHRE R LI,
MR D Y A Y — A%GLRIC D& VM 25D B
iz, Thobhd VM MHHEIL Y Ry — 2 DB R XD
T VM OfER%ZT 7 is2T5 2 EXRB BT

¥ OESLE FEI0F

fF4 VEYV—2 T 2=y MZRTDH VM
FETE (ERR) O R

Constitution of hybrids ! Incorporation
Viomycin —
(ng/ml) | Counts/ o

50S 308 min %
Sensitive | Sensitive 0 4,150 100
Sensitive} Sensitive 0.5 693 14
Resistant | Resistant 0 2,364 100
Resistant | Resistant 0.5 2,010 85
Resistant | Sensitive 0 4,708 100
Resistant | Sensitive 0.5 1,505 32
Sensitive | Resistant 0 2,428 100
Sensitive | Resistant 0.5 2,058 85

£ 5 MEDOY AV — A[REH

A. 30S subunit =% Dt BEE B ILEH]
Streptomycin
Neomycin
Kanamycin
Spectinomycin
Kasugamycin
B. 50S subunit (=% Ot BT AIHEH
Aminoacyl tRNA & 50S subunit O#5E%E
S 2 JEH
Macrolide
Thiostrepton
Siomycin A
Transpeptidation %ff &3 % 3K
Macrolide
Translocation #[H$53 % KA
Macrolide
Thiostrepton
Siomycin
Lincomycin
C. 30S $ X0 50S subunit DRI F Dfif
MRS DRLEA]
Viomycin
Tuberactinomycin
Capreomycin

Dty LI oT VM i3V AV — DR IlET 5
BHITHHZ ERARBEEIND,

5. VM Migikld 30S YRY—LDEETSH 508 ) K
Y—LOERTHEI D™

Y A Y — 211 50S o particle: 30S @ particle 25
BEREh T 5, Shbalassociate L, 70S DEE AR
BEDOH D VRV — 2B HRT 5, HEHRTIEZOWTH
® subunit ERLTWHEDNREML DI, BOK
DOO¥MS 30S & 50S @ subunit 4L, A
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Z#: L hybrid 70 S ribosome #{EH, DX 57
2438 hybrid ribosome 73 VM Tt TH 2 %
cell-free system THH7-, E3wwrnTIz, VM &
EEMiH I ARETIE 50S U BV — A0 ZE RN VM D
FKRTHDHZ EERLTD, Ll VM gD
WHEWEBOBEAITFE4ITRT X 512, 30S subunit
DERNMEDRA L 7e> T 5,

30S ¥V EY — Ak EEED CCl TUETSE5~7
2 D& (split protein) & N5E4 7 core particle 2 f#fE
L, GCsCl fpE+5E 30S vV Ay — 2 23FHER IR
bo T OMWEAFIH LT, core particle & split proteins
ZrhFER VM B Ak L0 80S witftks RfEd 5
VM Tt tiin OB L, B0k 0O TE LB & HAZ
ZEHL 30S U ARY — ARFEBR TS, to X5 LT
BIFRMEEL 30S U R Y — A OFEFIMHERE & P~ A5 R,
core particle #4312 VM EDNETET A 2 & 230D
7229

LI ED X 5 it O EV 12t 30S subunit @
BRIZL D, —HEEmEOEEZI1L 50S subunit DZE
R X oT, VM2 &5 & LIXRAIDBET
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HDo FHITHNbILNEHEEYRIE L,

Bk, BRMECZRTS SM, KM, »Ax< 1oy,
AR F ) <4 v vED chromosomal Fefitpkit, 30S
UARY —~A20ERCERT S Embh kD, ¥
=Y Ar <A v (macrolide), + A1+ A+ 7+ VITH
LTk 50S OB R TIHEL D S EAMBIT 5,
VM OFEEFDWTHOBERTLMEE 50T, FE
5DCIEEH L DX 5 7EEIT VM ks 4k
RHRBETH DI ERTREL TS, FIIEHCBIRE
WIS TH D,

6. VMHKEYRY—LE—FAXBOXXMEELRT

Tz VM fit#iisEEo v~ ¢ TUM, CPM,
SM, KM i L iffEaR L, FORBEIRSETHIHZ &
FEIR LA, VAY — 20 LT ZANKEIh T
BTHD D5, b LY AY — AL —HRE 0% XS
REtX R TW57biE, bhbhiiSHBI DY Ry — 4
FECE T A LT LY, —HEROL X MED
BHELRATSZ N TE LD, 6 RERERDO—I
F R Lo VM [P BE o HBgiy L "MAE T 30S subunit

* 6 VM fithh 30S v 2V — A DfIEHNT T 5 M:

Constitution of hybrids Strain E Strain M
50S 30S Antibiotics Concn Incorporation Concn Incorpooration
(pg/ml) (%) (pg/ml) (%)

Sensitive Sensitive 100 100
Sensitive Sensitive VM 0.5 14 1 11
Sensitive Sensitive TUM 1 28 0.5 11
Sensitive Sensitive CPM 20 0.5 10
Sensitive Sensitive SM 54 % 10 69
Sensitive Sensitive KM 10 24 10 ] 47
Resistant Resistant 100 100
Resistant Resistant VM 0. 85 1 59
Resistant Resistant TUM 1 63 .5 48
Resistant Resistant CPM 1 48 0.5 49
Resistant Resistant SM 1 51 10 95
Resistant Resistant KM 10 115 10 104
Resistant Sensitive 100 100
Resistant Sensitive VM 0. 32 1 13
Resistant Sensitive TUM 1 15 0.5 10
Resistant Sensitive CPM 1 24 0.5 15
Resistant Sensitive SM 1 50 10 43
Resistant Sensitive KM 10 42 10 58
Sensitive Resistant 100 100
Sensitive Resistant VM 0.5 85 1 40
Sensitive Resistant TUM 1 49 0.5 63
Sensitive Resistant CPM 1 50 0.5 51
Sensitive Resistant SM 1 57 10 106
Sensitive Resistant KM 10 87 10 93
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WE OHES5LE 105

BT Ve FeAV T b=y v e 30S VAEY — aDEECRIET VM
Antibiotic added i\’fogg*;pfda.%o do £ antibiotic added [3H) dihydrostrePtomycin bound
o [#H]dihydrostreptomycin cpm o

None — 8,268+1,094 100
Viomycin 10 6,909+ 198 83

20 6,544+ 223 79

30 5,433+ 295 66
Streptomycin 34 1,493+ 71 18
Kanamycin 31 8,361+ 651 101
Neomycin 30 12,353%1, 021 149
Spectinomycin 37 10,616+ 953 128
Capreomycin 29 7,840+ 188 95
Tuberactinomycin-N 33 8,141+ 240 98
Chloramphenicol 31 8,208+ 544 99
Erythromycin 25 7,789+ 292 94

Bl 4 M. smegmatis OIEFIMEZET %EE
FHIRK & Y A Y — A DBE

vic B
\vch l /izek(”cc> ery st

888 &
e=s

SOS 305

3

argA
1

O0-00-

w
=3
9]

= VM it 2 e+ 3 23, @iz TUM, CPM, SM, KM
ChHit s ieoTR Y, B L ToOREFMEORIRIXH
GYRY — ACRMEN TS, EHRIZ s\ THL,

TUM, CPM, KM [ i EIZ 722 TN B 28, B2

U A THR BT SMITX 3 2 D TR L Z 0%
TR TE o7,

—J5, SM M 2@ & SM 28 7 v~ ET
BDHELTANTEE, BEROV~ALTYL, VAV —20
VAL TY, SM ORI HER R UL OIEANC (Xt
REINY TOX S —FHGBEOR XML Y AV ~ 4
DV~ TEE I,

7. YARY—=LDET VM OFEAYA & SM OfF
AY4 FOMICIE interaction HiF 3520

— DR RS B2 T OBHES 5 2
DN D 72D DERNC 70 B — 2 DRBREVE S D B,

BH] T LlicPe FeAr 7T b~ v vE )
RY — NCEE SR, B0 VM %z, Millipore
Filter TI&BL, 7 4z —ERZFEEhic) Ry — 4
% buffer THAICHEE L, BHEEXIET S &,
VM #jn% 7ehsotz control @V AV — ATHANT, ¥

EFRAMVT b YV OREERND N LAl
D1(ET), TOHFEREIZYAY -4 D VM OfEE
A rEPeFrA VT =AY VOREEYA MNIBE
Uz interaction 23 D, VM 230 By — A LEESTS
ZEIXD, SM EYEY —~ A DEMEE T L
FARE LT 5B,

7tk VM OfEyr A rE e FrAMNY b=y
VOREY A MEIR UL TR RSB TH A 5 &
E2IHEZIONT — 20NEETHRE ) A Y — 2O
FENLELNTWALP~® 3ol M. smegmatis O
saey— a0 LT VM fiftEd locus 23 °2%H 5, —
DL 50S VARY — ADEREYIRT S DT, vic A
LR, 1 5—2lt 30S VAV — 20LERY TR
50T, vic B /AT BR TS, Thicxl, SM
MitED locus 13L& BT H D, 30S VAEY — A
OEFZFELTNS (K4), =z Lit VM fifkEd
SM gl VAR Y ~ 2 DRDRDFEL % component D
BRIZEOOLDTH Y, Lt 2TYRY —a D
fEEr A P RIS EEZHNERNTHS D,

8. RBE—AXBEDOXXMENEI ZH

DAY — A FCB\T, VM ofd+ 4 e SM o
WA A4 MIELMC interaction 235 % & LIXRLR Lic

BOTH AN, FEiXZ D interaction 23— FASEDAE L
HEDFR LoD Z &4, UTRBRBKE, &

Hililt & ORFEPIROHEREN D X 5 HLMIieD
T Fo30~3)

VM {itt Akl multi-step selection T4EfE L7tk T
HY, 20X 57 VM EEE AR multi-step selection
ZXoThRELR S, L2 TS D mutation 3
REMMEDOFBUCHETH D Z 3L b D, AtkL
&7 5 PM-5 #: (VM &3z OS] T conjugation %
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fIlsde, BEERIVOEE VM [if#:d recombinant %
SHEL, TOMREFEND &, BEMEED recombinant
T SM iR BERE LT\ B 28, {EEET M recom-
binant % SM LR X 7\l SM itbEaSBETE LT
SIEEE VM fitthkic SM fiftea Ah % &, VM i
M AR BRI 35

VARV = ADVRATIOHEENBI DTN D I &N
WROEBN NS, T 50S VAV —ALHD
{EEE VM Mty SM fittz 42 30S V& v — & &
associate 3% Z LIZ Lo TCEE VMt /2, HBE
HETLo0H 5 EBRER I KM L EE VM i
DFBITMETH B ERR LTS,

ZD X3, VM BEmMHESROER T, SM, KMz
MIZ 725 & ENDETH D Z ENHBTEL L 5T
DCEI, —F, EE SM iR VM fitiko
B DEN N EEZ DR D,

9. FKAMBEHZRAZERCEREEILETET
HB

EEA9ME] H A TERRFAREPIT BT, BREOR
RO TOREFIFEE T, IR~ IR e %
BEUHCIRRTE 512550, LW EMEbhbh
CRRENE L,

VRY — 2 DBER L L HETH D, 30S VARV — 21X
212 DY AV —2EHE 16S D1AKD RNA »n 65T
TW%, 50S VAR Y — A1334EDEMA & 23S L' 5S
D1ET2oD RNA MWL TETCND, DL 5EHD
component {I\WVTFILRARERIZ X HEL 5%, VY
RY — A DORERES TH 2K EE 1k RNA o ik
TEx DK T2 ) RY — 2 & hORIEHEZE L, K
FMHEDFR E NI R LD LD, BD B DD
component [FEWCHEELADTNEDT, VHEY—
AgfhkE UTIIZER L= component 257 A&
IEEBZE7L, BMSIT i 2 RERRS OHEEER
XD CTERRVEORBLE eoTh bbb,

L7e D THERDORARER OB EHEAC 12T
1%, —OOBEROFER, FlzEd BHEEDEHNK TS
M Y 2 B ATREME DT E L b b, C DX 5 7eEk
WER LTI E, BRI, 2T
B OFRBE AT, fhod 5EEDIEFNC Tk
LIEDHZELID 2V b r=T BT ENARETH %,

DX SRR TRBETELDOELT, RO
FERFEENRE IR TS, Tiebh Apirion 53 1%
50S ) KRY —~ ARERDOSHL=) A r~< LY VitER
BEL, 30S VARV —alz SM, A7 F /7 = vV
MR ERIRLZ LD, =) A<l v VKT
CERHET 2B/ ER R LIS,
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10. & H Y (T

PLER~Z2 X 50, SR B 5 — 28 D22 X it
MY, gene KXV ATV — AD L CHRS
DT ENFRERRE R L o, FRITIER, — s L
T, FHFIMHEY RV — 22 NAZ2 v b r— A LK
FHCERTELRELAB L 25D EHELTIL,

BB, B O RMTHEE S,
COBREDHEETY AY — 20BEIEE LT B E
W52 L Th D, ¥RETIC X EEEENS 20,
L LHINT L OMMEE LHEIZ L OBRED, W52 &
THH5, bNBIWIVRLLEGETFEITY AV —a0
VST O— 7388 DZE X OB SIS 7 — 2 &
—HKTHIEND, BEECSWTISEETs/rEY
— < VDRSS LTS 2 S S FHTES, W»
TRIC LTS, FHMMEE S (LR CREBCB IR
T RS 5 7o diTiy, R Ry BAE
LT EN, EEFbL D TRIDEVERIGETH D, HR
LSRN RETI X 2R LR OB I & S
LT, deoxykanamycin Z{E D H L7z Z &k S #I)
E LU IE e B,

& 23

ARaxikbhsdhich, EREZDLDTTEDEE
FETH DW=, OV EEERERRESZ
TR ED D HD, TEIERLOR SEEY G
DI LK LMERR LT, ARICER Lk
RIEHOMREOXATRIZLI DD TH D ¥7, 4
W ES T EBETIIERTK B B O IRZE b b S
fRE RIFTEL 3l LET %9, KB iEtokFEpe
FERAEBE TR OO EBER A AEFELOZH
e STHEBCE L BB L EF E T,

2, TOPECHEWTEERRL, SHECHEEL
TTF &0 —#BC L B o e ELE T,
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