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RIGDEIL % Nicotiana BHEHOEICHEA I NIz
ZNAEYFA T T4 NVADEFA

I. N. tabacum cv. Samsun

B X & vrH K fE
(MB#514E 8 A108 % H)

THE BEHAVIOR OF TOBACCO MOSAIC VIRUS INTRODUCED INTO
THE STEM OF SOME NICOTIANA PLANTS RESPONDING
DIFFERENTLY TO ITS INFECTION

I. In the Plant of N. tabacum cv. Samsun

Setsu MIYAMOTO and Yuichi MIYAMOTO

Abstract

Experiments have been conducted to elucidate the behavior of tobacco mosaic virus (TMV) within the plant
of Nicotiana tabacum cv. Samsun, which responds usually with systemic mosaic mottle to TMV infection,
when TMYV is introduced into the stem through the cut stem-end.

Throughout the experiments, all the plants of N. tabacum cv. Samsun tested were water-cultured individu-
ally after excising roots at the basal portion of the stem and were allowed to take up the aqueous suspension
of purified TMV (ordinary strain) through the cut stem-end for some time, immediately after or con-
siderably after removing roots.

The experimental results obtained are summarized as follows:

(1) Very few plants became infected when the virus was administered for various periods from 15 min. to
3hr., 24-120 hr. after removing roots, but many plants became infected only when further treatment was
added such as excising or rubbing the stem at the portion of 6-21 cm above the stem-end after taking up
TMYV. Also, percentage infected was about 109 when TMV was taken up for periods of 15-60 min. just
after removing roots, whereas about 7025 when further treatment of excising was added at the portion of
5-12 cm above the stem-end after taking up TMV.

(2) The virus was always detected from the portions of 6 or 10 cm above the stem-end just after or
1-2 days after taking up TMV for periods from 30 min. to 2 hr., but not from the portions such as mentioned
above 3 days or more after taking up TMV.

(3) In a test, in which TMV was taken up through the upper or lower cut stem-end just after excising
both the stem-ends of all tested plants, most plants tested became infected when TMYV was taken up through
lower one and additional excising was made at the portion of 10 cm above the lower stem-end just after
taking up TMV for 10 min., whereas comparable results were obtained only when TMV was taken up through
upper one and further excising was added at the portion of 10 cm below the upper stem-end after taking up
TMV for 2 hr,

(49 High percentage infected of about 100 was obtained when upper or lower cut stem-ends were inocula-
ted with TMV by the dip-and-cut procedure in which each the stem-end was dipped into TMV suspension for
40 seconds and was excised immediately at the wet portion. The movement of TMV to the opposite direc-
tion from each the cut stem-end where inoculation was made was very slow and the rate of the movement
was estimated to be cell-to-cell spread. In this case, moreover, it seemed that the virus movement of upward
direction was always faster than that of downward direction.
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ZRaA%HAL 7T ANVE (TMV) 2EZOLERBRE
3GHD Nicotiana tabacum cv. Samsun (PAF Sam-
sun &BEEE) OOREEICERIEEAR L CHIC DREGL - HTiT
TUEDOBFICOWVWTR, ThETELOHRIELN
<T\W3 (OXELFELT, 1970 ; TAKAHASHI, 1972, 1973,
1975; EA « BA, 19757%E), UM UEHC TMV A
BRINCEE, CHEHEXTBREEBNICEASH
IBEIT DWW TR AN Z N,

CALDWELL (1930, 1931) & TMV ¢ aucuba strain
&P FEDHERTITNR o ILERICHENT, vANVA
RESUEIC L VRIN-ER2EATET, KEEE
oY AV ANERINCEAINZBAIS, ZOEEIE
BICEOT oNmWE D &SRR eEITC &K<,
YANVARZCICEEFEBEBRNTND LT,

southern bean mosaic virus J (} tobacco necrosis

virus 7% bean (Phaseolus vulgaris ©2, 3 DfmE)

OEICEHBEASNZBACE, BRKUEZZECEIN
JoEA R L T EADHONIBORNERRES &
AT ENHBNTNS (SCHNEIDER and WORLEY,
1959 a, b ; ROBERTS and PRICE, 1967), /Bl
A (1972) &, 3P TCIRNVEIN/ZTMV % Nicotiana
tabacum cv. Xanthi OEP SRS Iz EEBIC S0
T, TMV-32P BELZERIVEMRIOICHMmICEE
20, AEAMEANSERTY, o TRELEIDKR
N e LIBRTN D,

|EOFIIFS, Samsun OEfFIHXURZRWIZE
2R L, BEICTMV 2EBREE L 2Ba0ED0
HEE TMVOBIT « #ii& OBER, X UFEYICH
123 TMVOBIT « BEHICOWT 2, 3 DHIRZR~RIZ
(BA«EA, 1975, FRCHNTIE, ERTICHT
B TMV OEIZH B I IC1972~1975F 10T 78 » 1o 5K
BitBIcE DX, ETHMODOTMVEOEA & RBIIC
DNT, &LICHARIDOE FimORE K CBHARDIL
& gL & DOBIR, AR UIRRLE DR & BEYAL
EOBR, BABDOTMYV DEER X O RBEAEEKIC BT
BZTMV OB ZICDONWTRRD, KBX EHMIDD
TMVOEALELR, BLUOHERCIHTDTMVER
E G K UHIE « 1T, E TR X UCHER2ELEL
FEUmBEDTMVEALBEICONWTHERZITR -
720

ERMHEERE
BEEEM D  Nicotiana tabacum cv. Samsun [Z{RZE

veB K # —

HNTEBESE-bO%2, HEBHIMMCETRTY-TE
& 1L 20~29°C DBR T TKEIE Uice. HETMV
BEBRTHY, HERMECKIOMELIh Iz DO %
0.1~0.05 mg/ml DOEEE TRV,

EEMOE T ME X E RIS TMV2HEAT 25
&icik, FEOTMVE# 3ml 3D AN /MDA,
£ lon BATICEICKVEBAL, BAKDOEMX
BAINCH 1275 T AV NTKEIE Ulze 7B TMV
ABIBOEDOUIRLER, TIREKRT ZICKRBES
NEABRIEZ 2N TITRY, FoEERNRERD
EREULEIE, H—K T VA LBIMA T AREKEREN —
BICEERTIT Kol BATMV F/o ik « BiTL
= TMV ORI, FEhC 2 [SEEOEFEKEMAT
PBEREH L, Samsun NN G#rae Ulzo EIE N/ TM
VORER, EHE2mDT + A7 RNOBHRBEEOYE
2lV, FHRKI0LL E15R 2 +1, 1500 L25KH2 +2,
UTZDOARTED Ulc, MEHOEWMEL, 99% D
zF TN a—~VERICY] - KREERIC S Bz D
BB EZOEDFHRMICEE DT LICKVITHK
VW, ETHOBEAEIX TV —VT 7 DKHE TN
LB U 1o BICKCBRIT R LIS K VTR o 7ze RIS
WO b B 1 ERRNCT RV, AABERILE
MicEIARZ LCKERE L, L EeEIBbNIzd
DERBATRBICH LT,

EREREER

1. ETHLSOTMVEDONANE B

A. ETHOVIR24~1205MEICTM VEZEA

a) HABRFTHELEOBE

EHEYOER 2R L, VR4 %, 48R, 72
R, o6RFRIM oL O 120/FRIRIC, ETHMDEN

© FRN154, 304, 404, 1 EHR XU SRR TMVEZ

BAZI®/E-DL, AOETHLUET L LEES
BCRPOEREL2AI &G, BEEARE 18K YRR
120RBICE T MO TMV % 1 RHEA) OAT,
DR D REZ « FRIKTRD ONIL 572,

ZORRIZTMV OB ARE 2150~ 3 Rl & Lich
&, TMVHIEAZIND 24~120 REEBNCETRICES A
i, BRETOERICIREDZNT E2RT
DEBOLND,

b) BAEHKETHURAEOBEBA

a4k 2R L, UIR24RHIS, 48FFHR, 72
Reffithdo K 120 RICE P o ZNEN 1547, 30
4y, 404, 1 RHP XU 3RHTMVEZEAS Y, %
DOEBICETEHNDS 6 cn, 12cmds & 020em EHFDEA T
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ETH2URULBO L E24AE S TRLAOEES L
Izo TORER, TMVE2155r3 & U0MEHA X ¥ 7-
ERICETRID 6 cn LA OB CETFEHI YR I Nim

2 D LEDOLICEBY: « BRVSBD DNz,

D EOHRIK, YIR72FEEBOZETHNSTMV h
153 ~30 A S NI EB DX THYURRRIC, E T,
56 cn ETCTMVBAS W TW B TRRIC & -
TRAPBILLIbDTH Y, MAHREROBEATI,
ETIREK U 12em~20cm A DEREIIC 301 B VIR, 2
CE BRI HEL TMVESREBAZIN TR
MNolellitEdbDEFEbnB,

o HAHBRETHEBOUEORS

EmofEk 2R L, YIR7280, 963 &k 07120
RHRICETHRNO TMVIR2155, 305, 1B
U3 RFHBAS E-OBEBICE THEY 6cm, 12cm,
15cm, 20cm, 25cmis & U35ecm B HFDHALO XD EHEH 2K
1mDETEREFNCEBEL/-OB4ABIE, BLEOSE
BHIZ. TORER, AFt6 BEOBYL - BHRIZADON
Tzo ENOIE, EFTFUROYIBRT2HEEHIC TMV 2155
FBASINIZOBETREND 6 cnds & UF12emD EAr 22,
3043 BABLI2cn DT 2, 3 FEATEAB15emdo & 0020
D2 ENENBEINBETDHY, ISR
120 ARIC TMV % 3 TSI AR 20cm D Bty 2 B89
SN TH 57,

DL EORERIE, 72~120 REFOAMC YIRS h - a2 ml
POETHIL TMVERZBASIN-OLX TR, BRO
KBRERDOATRPLBENEEZONZIND, FHX
ERiC 3\ SERBLEIC & - TR Z 5 - b DT, &
DEEE 21T - LFFRIC TMV 252 OEICEELTY
THEEBRBELOBRXICKL - oh, HBN T DEEEIC
X DENEDAEANDEDED TMV OBIT (Ll #*
FHET 5 (BRANTS, 1963) MBHRE &K o720, O
fAinhrEBbhnd, 8PHF UEHCRBOIIICHIT S
PEZRALEE & YIREE & DR R 2 BT 5 &, WBMC
HBPBDOONDDT, BYEBATICE LT, THLEE %
BRERCEAMCRZ2EER2 542245 1ICBbN 2,

B. ETROVIBRBEBICTMVAEAEZEA

a) BMABETHROLEDOBS

XEWsMEE2HEH L, ETHE2URBERICTMVIE
#2150~ 6 IFHBASRIz05, ETFHICASONE%
T eul£HIE, ZnoOBLAOHERR2AI,
CORHE, 15570 TMVBEOBATIX 8 fEkH0, 30
SrCRISMEE 5 B, 1R C 26k 1 @k, 2
R CiX 4 AR 0, 3 ~4F<Id3 R0 BLY
6 IR C i 3 fEKH 2 B O & TREGL - BH L (8/

59),

TROBETHURERO LB TMV K 2155~
ORFII A U hE R, HEE59Mkd 8 DL BEL L,
TMVBOBABEMCHZON-ETHOBIE, IR
MICENREBEE LN DEHBEIND,

b) WABEHETEHURAEOBE

£ 126 AR HAL, ETHUBRERCTMV R
2545, 1043, 154), 304%, 40433K 001 REEMA L7
DB, XETWMNDS 0.5cm, lcm, 2cms 5cms 6cm, 7
cm, 10cm, 1lem, 12cm, 2lem¥s & U25cm EHDOENI X
TE2UR U EXICHIT 2RLAOEE R LIz, COR
RETHRURERICTMVESBAZI N, AR O 5
SrERRRIC, ETMIS6~Ten LADBM YIRS h
e, HEEl6 & 4 BRD LERE L0, L
5 M OBABIO~11en FHDOEI YR I hiz B e,
A 8 EEHR 2 BEDO LZOADFRL, BIECH LS
HRIZFZEL ET Uk KRICTMV OB AR 2155
EUBE, ETEUBRIELS5 ~6 cnDEFAICH11en D
L THEROFBHERELY (4/6, 2/3), IDICTMVE
DHARE 2307765 K 0 1 & LcBe, ETFHU%
N5 ~6cnDFALCTHI2enDENITHED LEORF L
KAEFFRICEEREZ -7z (11/15, 9/12), ULOALETH
MND17~25cn LT DEMLCOUIBRIE, TMVEKIC1550~
1 R OHHOBATIE, WIhOBALRBEMEZL
CEBDONIEMN STz (0/17),

BRI TMVEBEOBABCURIh-ZETHOES 2 H
NS, TMVIBO AR & FXORREL OBRE &
BERDEDHTHB, 0.5~2cnDETHYNRIE, TM
VEBPROETHOBTAE S 1cnTHIND, BURDZ &
IR D100% DRBRET FERIRBHR L (15/15), RIS
ZETWND 5 ~7 co LA OHELOYIIRIE, —BCTMV
BOBARBOES &HHI L TRREL T HEI AR
pNizhS, 54~ 1 FREOBABRD 5 ~7 cn DAL TD
PRI, AERRRIC N2 D BSRIC R MHES - 72 (37/
50) 72¥10~12cmDELL T ORI, 5 40~104D T
MVBEBATREED LEXDOBARIEL (3/17), HA
RH2150~1 Rl& UzBe, FEOBRAREE 2
BFAER LU (17/2D, DEORREEFEDDE, T
MV BB AR 2 5 20~ 1 il & Uiz Ba, ETFELD
5~Ten BA O CE TR I A-BEO XL,
HLEASOEAPI7MEA (74%) 7%, 10~12cm EH DI
RS hic EE, $R4aBEE oMk (45.5%) 2%
WU DITX U,y 17~25em B DS CHIRR S Nz 178
®oE¥R, COBARM O CRBFEXIERD S
nsino iz,
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DI EORENMNSRD L DICHEIND, THEDLE, %
THRUBRERC TMVRE2EALZBS, AR5
DTCH > THBPRINCDEZBOTMV XTI D
5~7cn EADEHMC FRUTHYD, SOICHARN2Z
1543~3043 & U= 41310~12em L OFAIC TMV i
FRLTWS, LAULT ULEARBOESICHAL
TTMVREDICERTADOTCIRAL, 307~ 1 R0
HAR O TIX, ETHK D 21~25cn 7/ OFALIC
REBREICAER TMVRIRRL, Z0dTnbo
B OVTRRIC K2 EZXDORBRNEI DN -T2bD LR
bhd,

c) MABESBEZEVRLEOHE

¥ E24~36cn DX EYISMEE 2R L, ETHRE VR
BERICTMV 21550~ 4 FEBAL, IOICEOHEHK
ICTHE % 2 ~ 3 en 2 YR U o BIRIC DWW TR O H %
Alre ZOREE, XE21.5enbLT27.5emDBEARTTM
V% 4 RFRHEALCOBHEER 1.5cn KV 2em (T
RO BE TN B20cmis & 025.5en DAL 2V L1z
2 EEDOHIFBEURR Uiz, KB COVIRTAEND,
PREZLICTMVAERS W (+2) 2&and, R
SN-EEFCEC TMV 2 LR L TW - Z LMD
ohiz,

DI EOREIZ, TMVREAROEREVROBED .
ZCICTMVREFELUEWR Y BGUC kAo 25X
TN &, BV 4REHUEOBATE, BEEEHD
LT, MY EANTMV D LRI 2881 H D
LEDLND,

C. RERVICHERME

) ETHCHAIHIZTMVEEEZZOROBE

XEYnAEk2REAL, YREROETHRNSTMV
e 1 RFEEAL, Z0HBICTRTOMEKICONWTE
TS 6 cnF iz iX10en DAL YR L, TD 6 emF iz
1X10cnDEZ OYIRED L 1 cnic 361 5 TMV OFHE
BRI, IO ERETHVREBO EEICOWTET
B, HEEDBXOHREN ORERINC TMV ORI ZEA,
ENS DML TOTMV OB LR & OBERE L,
COMER, EHEICTMVE (+5) 21 REUHATS
cEickD, HEBEDOITRTOETHIY 6 ~10cm L
FOWENS TMVIKENL (+172) hiz, ThdHo
FEICBITIRFCONTHDE, TMVEZ 1 FigH
AUEBICOA FFRETH 6 cnF zik10cn DR 21T
Ko R RB LD, COTMVIRBABRICET
IR ZAIT IR - I BERICDONT, SBICED1~2 HE
CEZOETHZURLUTRELULLER TMVRIEE
WERIRENT, ZhDODEEKDZDRDOFERHRD D

VR A K O —

N olce WSTMVIEOBABERICOARZETE 6 ~
10cn 2 ¥l Uiz f@ikic oW T, SHICED5~6 HHEIC
FEOETHZUBRUCTRE URERE, BELIZTMV
PAEME N (+478), T ORHIC—EOMEDTH*
NOBHIEBRETCIEPAINTMVRERS (+1), Th
o DEE MBS eRE LI,

PLEORRIK, EEMCTMVEZ 1 REBATIC
o kY, XTHMS 6 ~10cm b DEALIC RREEALIC
B TMVBBAZIN TR E, COZEICKDHE
ABEBOZ NSO IT DUIBRIC X - TRIHPHL
TR EBRLTND, KICTMVIBOBABERICET
M 21775 - o BRIV T, ED 1 ~2 HERICK
FEOETHMIOIKIEE AL TMVIREIRENT (£~
-, LHbZORBCZOEM2RTdE &iE &K
PRI 2R ET B LICKdbDEBbND, 4B
TMViEDEABERICOAETH 2R UicEEO_EX
DETETI, FD5~6 HERICIETMVIEEL B
LTHY, ZORBMEIEEOEBICTHERAHTL,
BEU-TMVICK D RERER LD DB D,

b) TMYV B8 ATBORER IR & Ry

ZiEes@ik 2430, VIRERO £ THRNOTMV
W230nE 2 REEALZOSL, BRI 6 HERE
CREBINCETED 6 cnF 21k 10cm 2B L, T Ok
HDOLEF# Lol TMVOES (BOAIE) K
JUENDD FEOFMBHOEE L LI, TORE
TMVE (+5) 230038 A%, X TH 6 cn2RERRNC
VR Uns, BMABEHBDO6mED L (+1) BLTGT
(+2) MHTMVZEIRES Wz, 1 HEBEUEEIZ S
wEBIRENEN (E~—) 2R, WHEECH
BRI, H 1 HREBKU 2 HRICUIR»T
mbhi-BikicOARD BN, 3 HEUBC TR T %
b EED FEDBRIERD HNED o Tz, KRICTM
VIE(+5) %22 REAK, 2 TH10cn 2R YR
Lize, TREOTH1I MO EBA2 HEZTTM
VIEIREN (+2), FleEH 1 ardRERSIU1
HBICIE THIC BT 3#1/20 BB CEIL (+1) Shic
7% 2 BBUBRACERSNEN oz, ThHD X
O » BFb LRDBHAELA L, TMVEEHEA?2
HEBETICETEI0nZ YR L - BRiC0AZBED 5N,
3 BB LIBIC YR T bR D X ORI R D
DN 5770

PLEORERIZ, ETMMD TMViEZ305 /21 2
FEA U2 BRI D W TRERFAICE T 6 cn X /2110cm
O_F TSNS TMV 2B L 7254, HA2~3H
BT D H B TMVIBEIRE N ILDT &,
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TROLBBIMEDO TMVIZFEL KL K201, 3H
BURBROBATIRIBR2EI TR 2D 3T &I
RIEDBRNZE2RTBOEEDND,
) HAHCKITITMVOBES
EEC R A

XEY2TEE2HRAL, ETRURERICTMVEZ
1R 2 2 A LD, B 2 HEBIU
4 HBICETH 6 enF o iZ10emZ2 R L TINGD ET
B1enDEAZIC BT B TMVOES 2T~ -, F
HORRMCETHRURIN FXOETHICKIT S
TMV OHEHEICDONT 6 ~ 8 BHICKRE L TRMi & D
ReHlz, TTETHMOTMVIE (+4) % 1 FeM
AUBEICONWT, BRINICETE6 cn2e IR L 72
&, BERICUBRSNEERO 6 cndZED E(+172), |
(+2) WEMHD TMVIZBRHE N, EIHICENALD
BiECONT 6 HRIC EZEDOZET 2B L TRELZ
R, SN TMV (+578) pEIREH,
ZOBRHKERBE U, Thicxl, TMVEEA2 H
BEU4 HECURINAZETEH6 oo EHNSIETM
VEBRHEINT, FTEIOROTMBRH SIS N
(+1~1) ODHTHY, ZhOD LEOETHCONT
TOICT7 HEKX U 8 HRICTMV ORHZEA 4L
TMVEEERT, Z0ROFRERFRLBOONLM -
2o RICETHND TMVE (+4) 22 REHALL
EHEICDOWT, BERFRICETH10en2 5 LU s B e,
EH#fI LU 2 BRICUR L -AERC N TOR10cnDE
DE (+2, T (+%) WHrHSFTHBEDO TMV
PEIREN, SHIC6 HBXU7 HEICENDD LED
ETRMAOHS N2 TMV (+5) HEREH,
ENOOLEEDQLITHBEREL I,

PLEOMRERR, ZEUCTMVER 1 B2
REBALZES, BAEBRNS 2 HEZ TICETH6
em¥E 721 10en D FALIC BREDO TMV SEFEL, TORF
HCEND DB 2R T I &ICL > T LEEDOETIH
THRAVERILL, €06 H~7 HRICIZENADD LXD
ETFHCRBULLHEL-TMV AR H6Nh 3, ThiC
MU, TMVEZEA 2 H~ 4 BBUBOX TEIC KR
LD TMVIRTEERT, Tho ORI VIR Gl
BRI LN C EEBRLTVWS, T4b5, UEDLS
REMETCETRNO TMVBEZ2EA LIRS, Z0E
BAroiRiE 2 HEE TICH AR 2 0I0E U sid il
FECRREEZ ST, ZORIKBEEDO TMVIZHE
THbDEEDNS,

I. ELEBOLSOTMVEDORA &L BT
FOHGHIC 2 BEOAVEFETIL5CHOM D

BEIN-EME4EE2HERAL, MER2URERC
X ERELEZETRETMVBICENENS 5, 104,
304, 1R XV 2 REHEALTY AV AZHEA LR
D5, EBICHEALLZEZRNS 6 cnZ /213 10cnBEh /-
B CE LML EETH2R L2 BOREDTMYV
BR2HB Ui, COBE, ETHMS TMVEZHEA
UleBéid, 5 2MOBABIC 7 cn kAT, Fz104
DEARIC10cm L TR S hio Bk B USSR Ui

(ETHIDOMAKBERT7 BiAD 6 BEIRIY, #
75 ELWRMSTMVEZEALZRER, 54, 104,
0 BLT 1 REDOBARL 6 cnE /X100 FHOZEH T
RS ncBACRBRIRDONT, BYEE IR
17{8fKHR, TMV % 2 RFEHEABI0Om N ATHREh
7z 3RO 2 BEDOATD o1z,

D EORRRE, Z0X3BEFETTR, ETHRNST
MVIEZEA L BEE, 105051 10cn 77 O EALc B
GURNTIC T TMV A EE L TR Y, TOHM DY)
BRIC K » TR o o DIic U, EEMASOBA
1&,1050~ 1 R Cik10cn FADEHICEZE L TH 5T,
2 R OBA T L) T10em T AIC BEYRATIC A B T
MVEHRZERL TWedIic, ThDDBEICDHERYY
BRI bDLBbNhD, ThbbXEHE TMVIEC
WALZEA, ETHIODO TMVIEBEOHRARKDORN
EEBHICBET2HBENZRICUIABRRC ERTDIO
KEL, 2ERA0BALLBEOTRIZEL BL,
ZDXSRBEDOTERNS D TMV IR ADREKOH
BEFMLTN3bDEEDND,

I. AERICHIETMVEMIC KB ML BT

HFEZIC 2 REOHRIBRDILHICHON DB U
ZiEpasEk e, X ER QUEKE) FRETH
(22fEHAE) DH1.5cn D42 TMV IRIC40AERE L,
ZOHRICBEShi-HaohMclidadc&ickD
TMV E2MEmcBERLUIRER, 1218 100% OMEEH K
LLURR Ul BT DL S LBEC X DMERC BT
B TMV @R L XU HEHEEBTORBICONT, —HD
B OERE 3 H~12H%IC, BREAICEBINT, BE
firinG 6 coffh o iz is K CBRBH LR AHICH DX
FEFRBETH S, TMVZERTICZEICLDE

¥ bRicERSh e Be, B3 HRtickgEmirc
XTMV D (+374) 21T/ oN7z2% 6cnfn /=T
HOEMCIEBREDO TMVIZBIT L TN o, B
e HICKK, D6 cn FTAHDEAICTMVIZEITL
THD, NLYOBEE (+5°8) © TMV OFEHNIRD
i, ETPMCRE<BITL TRz, EES
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Hi X122, ZENI S 6 cnlih /-3 cid®
UL e (487100 ) O TMVAEELZY, TD
FERIC H ETIHAOBITIX, #35 MiEd 2 fAh CER
B (+1) CTROONIZDATH oIz, 7RI EEDORER
KCRZEW2UR L CRECHELUZBRDOS S, BRES3
Hiplc BRI 2 AT T/ 6 cn® EAL C YR S hiz Eiko
Zid, BRI ORI RD oML HND O TRIE
Ui olze TOT L3 HEOYIRENC 6 cnDEL X
DTFACTMVIBTLTWEN 2 &ZRL, T0
FEEADPIRIC & 0 B bR ES N ic C &Ik » TA:

Uik EBbhd, 75466 HELED 6 cn FATOY)
BORICIE, ETHCIEELTHRNDS, SIBREBGLAH,
STACTTICBITL TWIZzdIC, TRTOMEELFE
HWlLizboLBbhd,

FTabb, ELEMICTMV 2882854, X HET
Bt « BWFEL 72 TMVIZ cell to cell OEETHITT S
2 K123 BRICIKEEEN S 6 cn FAHDIMICIE=EL
TV, 6 BH#ICIE T4 6 cn FADIEICHEL TV
B0 ETMAOEBEEHITIELN, 8 H~12HRICK
BEEEMS 6 cn RADHN D EL WLz TMV
AERE N DD CORHICOETHNEHRBEDOTM
VOBTRHRL, CORBCEEDL EFOREEREL
LB &0 S BRNSREORBIRINI,

WIcETHCEBEINI-5E, B3 HRICIKEER
R G TMV ORGE (+4) DO 6 cnfiiniz
FEHOEHENSKTMVIZEIRS WS -7z, 6 O
BICIE EED 6 cn EAHIC TMV BT LTz (+2),
X oI BRI NN Tz, 8 HERKT
10 BICIZEELNS 6 cn L HDEX I L 72 TMV
PEUY (+8712) &h, 8 HEIKEZ—HoME <X in
NOHTMVIZERE (+1) TERIhG LD, 12H
B EERED EFITHRHAIRE T L2, ¥k
IO LHEBEOTMYVY (+8712) REIREINBLSIC
Holre RPEE3 HRICEETE NS 6 cn LA TURE
NIEEERLRBE LT END, TORBICIKBRCYIR 6
nDFRLE D EHCTMV BT L Wiz & 2R,
BIEE FRERORE & DO MBI ED SNz,

DL EOMERDO TMVER (BE—VIHD IC X ORG
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