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nTw5, Larl, TOLEEXYRETLIERE LTy A
W AIROBWE LD DIEDIFE - T b, TORTEHEIE
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Ay 4 v 2IFEFMALIL <, BRTROEHRYEAE
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4 v A3 BANCROFT & (1958) i X » TRy
TANMRELT bo bbRAREINI LMD YA
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7940 ZOFRHERTARY 4 v 2EWFL,
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Rt & Ui, #ITE (1) TRRBOERIC X - T
DB AMV ORGFAEE L, B 14 v 20
WEEERFCOWTHE L, F2E (IV) Tk
A W ZANGESHRER Y A v 2 TH D T &b R
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1oo HEUE (V) THEBOBNER L FHEZ 1D
Tru—F1L, K94V ZOEEHEROSHCIGAL X
5 LB AT,
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B OB 3L 3h3ds (B, BRI R E AR LS5
i) OBEER X OO R BT 2 BRI
KLELL VEHOBEYETH LD TH D, FBAH
B A TE o AR A T o 1 SR SRR G,
BB PR RIEEE, dCEE RS R Y
H TR NIRRT, RREEIE Y 4 v RR
2 PSR O OV BB A (L2881 S — i
HUEL LR LHTHARFETH D, EHITEL AMV
DR, Ay oF, o) IFERRERE
fe b OVCHL L B A 4 38 S kvt Purdue -k Dr. J. B.
BANCROFT, TIERZEET RERAE wRE
R FEMRBK, ZFz2~oR8P HRs—H
4, B RS EARNBK, N\ EEHERK
FEE  TEPUREIIG, ROEERSEMALE 1 i ol
BT URAEEEREK LG X ) E s RET
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7N T 2N T 7EFAIDA41
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TLNTF T 7 EHEAL 294 0R (AMV) T X AREN
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AMV 3 WEIMER (1931) & X B3R5k, R4
CHEEIh T % (KOVACHEVSKI, 1942; FRY, 1952;
KOHLER %,1954; OSWALD 5,1955; QUANTZ, 1956 ;
GIBBS &, 1961), i>piEic\ T HIEMES (1953) w k&
DTNTr 7 rhbAY A VARG EHEEI R, BA
e (1995) Kk h L <EShic, %, HEKR
(1961) (Z &5 anb, HgED (1961) 125 Y 2 79—
—pl, HFL (1963) iXh T4 P m—ss—l, FK
B (1963) X #14 Xk, Fhrith AMV 2458 L7,
NED (1963, 1964) 112 % 4 & (kA 7~) XD
AMV %47 L, BLACK b (1940) 45 L7c AMV @
1%HTH% Potato calico R TH D Z L XBB M
Lic, LTS WTL Ty T7r Ty, Ly Fru—
Ny SV 78 —nN=TDAKRY 4 ZARGHEBIEIR
to (RliG, 1965),

ZELIIBECRT DR A Vv 2ORERTERL,
SEER RO, FEEE, EORE LERIS
T DO TR & & TR o 75 #Ebk & o
FTAHIERIDAET A4 v ADBREBEL T BRI
17755 1o

A. EBRHEBEUF®R

1. B8O AMV SHEHSRIEDUICZOMRE
m@ﬁﬁmﬁabh%ﬁoﬁﬁﬁuo?otﬁbf

& 6 ©
AA-1: fRAIRs, SOEIBEK X D4R OLER)
AL-9: FHE

#ova BF: BAS—ELY DS EHiodcR
EiB)

Dr. J. B. BANCROFT I Y % CkE
Purdue k&)

—hb AMV Gy 4 v 7y (GEREKRFT) &
LU H 44 (MEREE=R) Kh—K5 v £ ok TH
L, B—RBEENLDY 4 v 2458 (single lesion
transfer) ZHEHEO R Licdd, 293 (ffE KY-57)
THESE, BREYLCOF v r— 2 —RTEHBLT
fRE LI

2. tEECHEOTHEINTT AMV &OD

DA EEDUICEDOHRS

TNWZ7 77y,
—nb AMV o5 A, HESER A, HEH, 5
HE S DO EHEM OREUT Table 1 iR & kD
THbo

THEOFHISED LD THD, AMV IZ X » TER
FLTCZEELAIEYHEIL, 4°C TRIZEL TR
FLi, BRIEIRIEOTCERL, pH68 D 00lM
Y VESREEIR A AV TER L. chayy sy (RER
B=R) OFETECH— K5 Y FadbTEE L., BE
#%2~3 HRCBbh I RBAMLEYTI L D4 vy
v (@ HRKXFE) OVAECEE L, Z0X>
75 /78T single lesion transfer Z{EHRE L, mHED
JEBIREEA L % v (S8 : KY-57) wEE L s
BT - foo RN ERE BRI TLC THRE
L, R,

ATCC-106 :

vy Foa—m—, 59770~

Table 1. The source plant, date and localities of collection,
and symptom on the source plants.
Name of
Source Plant Date Localities Symptom Virus
(Isolate)
alfalfa June 6, 1964 Tsukiséppu, mild mosaic HN-1
Sapporo
Ladino clover July 24, 1964 Kotoni, yellow mosaic HN-2
Sapporo
alfalfa July 28, 1964 University yellow mosaic HN-3
Farm, Hokkaido
University,
Sapporo
alfalfa do. do. mild mosaic HN-4
red clover do. do. yellow mosaic HN-5
red clover do. do. mild mosaic HN-6
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3. RHMELUTICHEEHEA

AT TR O S B TR B OV ARSI s T
HEX N 7SRy i T 10 B EERIC DV TERER L,
R —# 7 v £ LETIT e, 9B 18 ol iz
LT, EREUIEYIE =—v Ay AR THEET XY,
FRET 1 v BRAEZE Ui, BREDOBMIRROFEIH
b, 4 vyy (f: WRAFED CRLEEL
THE Utc, AKFERHL6 Bp@gnb 10 B L4 & ok
I - 72b DTH B ks, 10 5HRIIFEFFIZ Dk
D OB EE %1178 » THEE LT,

4. HitARBPCHITEH AMV SEHROHENEE
ZFPR A HN-1, HN-2, HN-3, HN-4, HN-5,
HN-6, ATCC-106, # .52 B RD5Mkks 2,92 (5
f: KY-57) i L, 12 BAMREL IE L, T
TR EL IS TERL, ¥—¥2RxERTILE
HDOTH%B, MHWEORTL pH 74, 001 MY v kL HE
WTHs, FRE, iibicg vy (B Bk
FO) CEEL, ToRBBEIEIIEEEYHCORE

L7

A« T 7 BRIE ORI BE Uic 8 5 fibka £ v 2
(fnfdE : KY-57) wigfi L, 10 0 SBERE L IVE LSRR
Lz, HERMARE 1g OFRIELY 9ml © pH 74,
001M ) v EEEEH O CERL, ¥—¥ 23 ERT
L DTH DB, ZOLHEHFETEHBICHTRIER
D7 AER AN, Ty By BVCHL, BE
P LcRGE 10 R Lic, BB bieA
vy (R BHRAFE) CEEL, TORMBRHER
BB CRE LTce Tods, SRV O IR VIR B
U7 WA i Lo L7, )

BAERA: 2,2 (BfE: KY-57) i HN-1, HN-3,
HN-6 O & 58k R L, 13 AEBERELIE L7,
MG 1 g OFFEAY Imé o pH 74, 001M ) 0
REROPTERL, #—€2WEERTI LA, .20
X5 LTRRN Y 22°C OlRE HRECRE L,
BHERMEC A vy (B BRFD) wEEL
T, TORFRREETY A v RABEOMELFT L » 720

5 TH MR

Physalis floridana b0 22 (BfE: KY-57)
AW T ERE O TSR, P floridana %
BRI B\ T — &Y 4 v 2 & U TERE D 5\
VI chloresis 4 U% ATCC-106 % fvy, T%k
74 v E UTERC T - T EALN DOV R
ey 4 s & 4ETAH AA-1, HN-2, HN-4, HN-6 0%
SEERR AR, TRY 4 v R ORI —RY 4 L 2B

%15 BRCTe- 7o WRE LT, RFHCIHRY 4
N ZADIH P floridana VCEHE LT,

#o9a (5hfE: KY-57) 2V RIS S\ TUL—k
VANZEEA ETRB R IR E 0 HN-4 %,
AA-1, HN-2, HN-6, ATCC-106 ® &4t 3 mosaic
s LU necrosis HHEFTAHOT IR A v 2L LTH
Wte THRY A v ADHEEEIT—K Y 4 v 2ERG% 10 |
BiLfTis - oo XIRE LTEBICZIR Y 4 v 2D LA
LAz sva (W KY-57) LHEL, Ak, P
floridana tcbONT 283 (ShfE: KY-57) o+ 5—
W A v 2 DREGD 8T 7 B0 X BT W 7
B, Avry (@fE: RRKFC) ~OR L EE T
mdi,

6. MFFRIFERICES AMV SEBRORE

ME RGBS E RS (BANCROFT b, 1960) &
L UeR 7 vtk (OUCHTERLONY, 1948) ik
HU T,

YiEOESL . Dr. J. B. BANCROFT %6 AMV 4+
iR ATCC-106 w33 2 PiME 05 ifEx Zit e, 2D
Pufiigiest LT AMV 48k AA-L (BIbiEER, i -
BUEWHT X 0 258 PRI T 5 2 LD
7oo T O HERR AA-1 A BANCROFT & (1960) o ik
FRGCTEILL, 7Y oy b EBWTY ¥+ FOMREE
W 3 EEE L, ORI 3 ARIRR T 2 BIdat
BT THME R o 12, 7ok, BHRIHMED T
(T LR R B B T 0.1 mg/mé OREEE AMV (AA-L
SRR b L, S12 0 F R E TRIG L,

WSS EBBRCH GRS B OPUROERL:
AL 10 5 8EkA £ ov 2 (@l KY-57) wif L,
AR 10 B B Lo v B, WitLC pH
74, 001 M Y ¥ EEER T 10 S HR Lz, BRI
H—€TI L, 3,000rpm 15 5EELL, LEExS
7208 10,000 rpm 10 23 B0 LC B w v 4 v 2 R &
L7

FER A R PREERC L e B S EER O PR OfF - Bt
R U710 8k a 12 Affl/en L 3~4 B 452 (&
& KY-57) i X ete, AL CRBEELg 05
mé DEECEBREKY L TERL, F—+TZLl
To4 v afiJfe L,

B. RBRERKIUER

1. FEHOSTIHELICHEHMOLE
PEEEIC 35\ A EH R X ORI Table 2 12
Ft kb Ths, Table 21TR LIck 50, LaMk



Table 2.

Comparative host range and symptomatology of the virus isolates.

Virus Isolate HN-1 HN-2 HN-3 t HN-4 ‘ HN-5 k HN-6 |ATCC-106|Tobacco B AA-1 AL-9

Test Plant L S L S L S L S L S L S L S L s L s L S
Bean (Kairyo Otebo) ( L. - L., —|L. —y¢yro. -—-|L. —|(LL —}|LL —|LL —|LL —{LL —
Bean (Masterpiece) . -t -—-Jjo. -—-Jjr. -—-|LL —|LL —|LL —|LL —{LL —|LL —
Cowpea (Kurodane Sanjyaku) L. -—-|LL. —)]LL —|LL ~|LL —|LL —|LL —}|LL —]LL —|]LL —
Broad bean (Wase Soramame) L. —{LL —}!LL Mo |LL Mo |LL — |LL Mo |LL —|LL Mo |LL Mo | LL —

N N N N N

Pea (Alaska) LL Lat | LL Lat | Lat Lat | Lat Lat | Lat Lat | Lat Lat | Lat Lat | Lat Lat | Lat Lat | LL Lat
Soybean (Shiro Tsurunoko) VN Mo | VN Mo | VN Mo | VN Mo | VN Mo | VN Mo | Lat Mo | VN Mo | VN Mo | VN Mo
VN VN VN VN VN VN VN VN VN VN

Azuki bean (Wase Dainagon) Lat Lat | Lat Mo | Lat Mo | Lat Lat | Lat Lat | Lat Lat | Lat Lat | Lat Lat | Lat Mo | Lat Lat
Tobacco (KY-57) N Mo | N Mo |Lat Mo | Lat Lat | N Mo | N Mo | N Mo | N Mo | N Mo | N Mo
N N N | N N N

Potato (Norin No. 1) L. -jL.. —fjr. —yr. -—-}pLo. —|L. —|L. —|LL —}/LL —|LL —
Tomato (Marglobe) — - —_ = —_ = — - - - — - — - —_ = — — —_ =
Physalis floridana Lat Mo | Lat Mo | Lat Mo | Lat Mo | Lat Mo | Lat Mo | Lat Lat | Lat Mo | Lat Mo | Lat Mo
Ma Ma Ma Ma Ma Ma Chl Ma Ma Ma
Cucumber (Kariwa Fushinari) . —|L.L Mo |LL —-{LL —~LL —~— LL — |LL —|LL —|LL Mo |LL —
Pumpkin (Houko Kabocha) L. —-J|/L.. —|roL. —|LL —|LL —/LL —|LL — LL —|]LL —|LL —
Vinca rosea Lat Lat | Lat Lat | Lat Mo | Lat Lat | Lat Mo | Lat Mo | Lat Lat | Lat Mo | Lat Lat } Lat Mo
Ma Ma Ma Ma Ma
Gomphrena globosa . —-Jrn. —-|ro». —-|R$S ~-|LL —}/LlL —}1L —]|]LL —)}LL —|LL —
Carrot (Gosun Ninjin) _— = = = = = = = = = =] = = = =] = = = -
Aster (Ariake Ponpon) - = - — —_ = = = - — e e B e - -
Radish (Tokinashi) _ = = =] = = = = = =] = = = = = - = = = —
Corn (Golden Cross Bantum) - (= - - - - - = - - - =] - =] = =] = = = —

VMG SN L b G bk T Lol LA L

The following abbreviations are used :

L =1ocal infections, S=Systemic infection, LL =local lesions, Ma=malformation, Mo =mosaic

or mottle, N=necrosis, RS=ringspots, VN =vein necrosis, Chl=chlorosis. Lat=latent infection, (—)=no infection as judged by the

back-inoculation to bean.
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PG LA v 7y (B B KFT, v x4
—E=~R), H¥¥ (R BE=ER), Vi vs (B
BEY I A), F4 X (fE: gEOF), v Fy (&
f: 75 2H), T (W BAEKNE), £2 (
: KY-57), vew4= (Rf: @8H—%), P flor-
dana, %9V (fff: APHEEHIN), »#F .« (B
WHEEN), =F=FV Y, £V =FV 9 Tho oo &5
B VR B S X oo T b = b (A e —
sruo~7), =y oy (W BESTAS), F4av (&
HRERKR), zvE¥s, vrvxroay (B -
FYeyBRNY Z L) THo T Iad, 7 FEDNT
BB O R OB TSR » TR D, Potato calico
BLACK 5, 1940; /NeE 5, 1963, 1964), % < a 455
L7- AMV 538tk (FLSIR, 1961), AMV-425 (HAGE-
DORN 5,1963), & 7 4 + 7 0 — =508 Lic AMV
HERE (BUED, 1969) TIEHRA DT D, Y
DT WEE L4 (ZAUMEYER, 1938, 1952
BERKELEY, 1947 ; OSWALD, 1950; THOMAS, 1951;

f: WEKRF, vR2—E—2), ¥¥y (W B
=ZRY Y F4 (B BB, a8 F - (fE:
BRI VR bk T R O RN SR e 2R RE
BRI - oo FEHRCRENCED B - LY 5
v 2 (B BV~ ), zv vy (B 75 29)
F4 X (S BT, T XF (M BAEKRED),
#o3a (ffE: KY-57), P. floridana, *v Y (&
APPSR, =F=FvvY, €v =F VI Th- 1,
2. AMV S8R PICHIT 5B
FRRF . 5RO FRE AL Table 3 wWiRrL
EBDTHL, ok, BWHEIUL S LEDOAHTH
%, Table 3 IZ/R L7k 5 HN-1, HN-2, HN-4 3.
1: 18 @&/ R UG 2% L2® UL, HN-3,
HN-5, HN-6 13 1: 105 (IR LC L b i iGit 25
FHLTHEY, 1:1055 OFFCT K TR RE LI,
ATCC-106 & # %2 B it 1:10¢ IR B kit A8
B a7 » COT O ASFHRIR R 1: 1045~ 1: 1055
HHDOEHEEIND, Lichis T HN-2 & HN-4 (ifh

SILBER b, 1965; #L b, 1967), %72, 4 v 4'v (5 DRI U TR A BB GEEC S - 1o
Table 3. Tolerance to dilution of the virus
isolates in crude extracts.
Dilution of the crude extracts
Virus Isolate -
-1 10-2 103 1035 10-4 10-4.5 10-5 10-5.5

HN-2 N N 1159 402 57 4 0
HN-1 N N 1921 783 84 22 0
HN-3 N N N 1697 305 101 0
HN-5 N N 1977 1033 541 291 38 0
HN-6 N N 2169 1460 726 293 25 0
Tobacco B N N N 353 71 — — —
HN-4 N N 609 135 13 12 0 0
ATCC-106 N N N 815 317 — — —

The number represents the local lesions on 8 half-leaves of bean.
The N designates numerous lesions and the—no tests.

INETEMEDD - ILFRBRDOL - & BRI
1% yellow patch (KREITLOW %, 1949) T 1:102 ¢
h, FREEOFEGLOIERD (1967) oL Lk
MoK 1:105TH B, Lichi-> THEDL ORETEAS
(1967) LizlE—% L,

MBE . B D EEROEMEL Table 4 Dk TH
B I BREEERENL 8 EEDEIH TH B,

Table 4 AR L7z X 51z HN-2 & HN-4 iz i
LT 50°C -ThTe h gL L, 55°C TILEMEDIT & A

EhikLiz, Lirl, HN-3 #DZE, {idbIric
TEHE AR - 72D R TH B, 60°C TLT HN-2, HN-3,
HN-4 (52 B A 5 Licns, b hciEts
B LTV e 65°C TN T 04 BRI SERIc il
whRIg 5 To,  Lichio- T HN-2 & HN-4 i3flio s gtk
I LT T A A ME e FE R Bh,
BESROOFRAT & Mo+ % & HN-2 L HN-413 OswALD
(1950), IEM (1953), #HiEs (1961) O Uiokfic B
PL T T, fllosr R alfalfa mosaic 2 (PIERCE,
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Table 4. Thermal inactivation of the virus isolates.
Temperature (°C)
Virus Isolate
45 50 55 60 65 Control
HN-2 N 391 7 0 0 N
HN-1 N N N 15 0 N
HN-3 N N 422 0 0 N
HN-5 N N 1386 4 0 N
HN-6 N N 2058 2 0 N
Tobacco B N N 1485 6 0 N
HN-4 N 438 35 0 0 N
ATCC-106 N N 1820 11 0 N
The number represents total lesion number on 8 half-leaves of bean.
The N designates numerous lesions.
The control: The saps were kept at 4°C.
‘Table 5. Aging in vitro of the virus isolates in crude extracts.
Length of aging (days)
Virus Isolate
0 1 2 3 4 5 6 7
HN-1 N N 2575 711 7 17
HN-3 N N 740 513 187 13
HN-6 N N N 3887 112 2 -0 0

The number represents total lesion number on 8 half-leaves of bean.

The N designates numerous lesions.

1934), AMV pepper strain (BERKELEY, 1947), yellow
patch (KREITLOW &, 1949), vellow-dot virus (THO-
MAS, 1951), vein necrosis (ZAUMEYER &, 1960),
223 A bR BR (LEAR, 1961), AMV-425
(HAGEDORN %, 1963), Idaho-alfalfa mosaic virus 75
5O alfalfa yellow spot mosaic virus (ZAUMEYER,
1963), z#xaimbayE Ui AMV o8 @S, 1967)
7 ELEIF-F LT,

BARA . BOEERORFR L Table 5 R LI
L¥hTHH, Table 5 @il k e HN-1 17 H
H, HN-3 & HN-6 {36 A BiciftEa i Lic, ohE
TRHEDH » 1o Fe W DOTUREH S DT alfalfa
yellow spot mosaic virus (ZAUMEYER, 1963) o> 12~
2485R9, £\ T alfalfa mosaic 2 © 9 BHETH -
2o LNLBE L ORFUIRERAL 3~ HEH UDR
TV B, AERICH o BRI HREFER A £
s Te  ThbOEFEYOEAROYE B B2 EY
TANREGETHDICEBRFRTLH S (ROSS,
1964), LA LB RITHTIEH ORGEAX B T5 v 4

A DRE, B D OCREEDD v 4 v & G
THRTHC L - Ui Y EEIRD, LR AMV X
BT L o THEBRBEDT O v 4 v B O U B
U4 N 2RBEERHICY ORGPV T S EHmEIh T
% (KUHN 5, 1961), ¥ 7o, MILBRATH (1963) i1 2 ¥
TIZHE S A B DR A HET 570D 44 D5y
Bk A CHEB LR, CoERICREMoZELY
A ZABERLORERFECERT I THA S LHE
Lico HED LR X AR D o0, FRER
DFEEED ST EEDED » 7o HN-2 70 H00% HN-4 12
T A4 v RPEEE KD - oD T, THEMEDFER IS MO
BEOR T vA VAR LEEIh 530k
Bbhd, ELRERFOBRCK - THRTEFD
YA NABRELRLORC YA v ZADBRNCEEINS
ERE X Mt (YARWOOD, 1959), Li-pi- TATgE
CRWTHELLILINDD I LCHE L TER YT -
fonth, WO SRS B AMV oM By E & 5§
AL T T,
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3. SHEHMOTSBR

TR A R LIk Bix Table 6 WiRLizE kD
THb, P. floridana HFR\TITTs - EBRIT BT
—k % 4 v 2> ATCC-106 13 AA-1, HN-2, HN-4,
HN-6 et L, @3meis Ty ilobhi, Fic

g9 ((fE: KY-57) # RV e BRTBEVTH—®R
w4 n A0 HN-4 i1 AA-1, HN-2, HN-6, ATCC-106
ZEP L, IHESEETERSRES b, Litdis T
ATCC-106 7c5H N HN-4 11yt e Thrh i
7t AMV ORI TH D L HBbib,

Table 6. Interference of the virus isolates.
Primary Secondary Degree of
Test Plant Virus Virus Interference Remarks
ATCC-106 AA-1 Almost complete Chlorotic mottle on some plants
ATCC-106 HN-2 do. do.
P. floridana
ATCC-106 HN-6 do. do.
ATCC-106 HN-4 do. do.
HN-4 AA-1 do. Mild mosaic on some plants
Tobacco HN-4 HN-2 do. ) l . do. .
(KY-57) HN-4 HN-6 do. Mild chlorosis or mosaic on
some plants
HN-4 ATCC-106 do. Mild chlorosis on some plants

7ok, AMV OTFBHBEOFERITLLIC, vy T
Y S B RRYeT A R LRI A Ao T
FNHITER D (BANCROFT 5, 1960; fiiEH, 1965),
g8 B o Tc BLACK B (1940) 755
VN BERKELEY (1947) 236 %, %o, P. floridana %
BV ERIL o TREBEN S, Ll Zvalkh
O P. floridana (BB EEE BT Tl oo,
THOBREATEEMIARL Z LI TE -1,

4. MFPMBFEICES AMV SERORE

Ko BTG ICE BT X 5 EREIL Table 7

CRLIERY THD, Table 7 R L L 5 ICH
AMV [ (AA-1) {3 HN-1, HN-2, HN-5, HN-6,
ATCC-106, #,52 BRicx LC1:32 0Mig#HRE ¢
WG AR L, HN-4, AA-1, AL-9xfLT1:64
DER T TGRSR bR, 7 HN-3 ki
T 1: 128 OfEFRRE COC Ui, bR REET K
TERG R & ARSIy, B RIS ERo bRt
Mo T,

FERY VAP IRHGRIT X A0 BRI 3~5 B Hic &0t
BT Xcc@dbiis, WS L AR THEDOT L5

Table 7. Serological reaction of the virus isolates with anti-alfalfa
mosaic virus-serum in the precipitin ring test.

Dilu;ion Virus Isolate Exg;cact
Antiseram |NH-1 HN-2 HN-3 HN-4 NH-5 NH-6 ALCC Tobdcco sy a7 g Healthy
1 + + + + + + + + + + -

1 8 + + + + + + + + + + -

1: 16 | + + + + + + + + + + -
1: 32 | + + + + + + + + + + -
1: 64 | = - + + + - + + + + -
1: 128 — — 4+ — — — — — — + —_
1: 256 — — — — — — — _ _ _ _
1: 512 - — - — - - — — — — —
1:1024 | — - - - _ _ _ _ _ _ _
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JACHE Ulte Uit LRSI L CRi b X 2en
bhieho fz,
ks, ChLOFER TP E LTHHEE RV

DITHURY A v ADREN—E Tl L, PUABOZERD

OLOBERRIDOER AR T 2 L TERV, L L
bR 208k i SIS s »Tdh AMV thB D
EARES T,

5. REICKBEFEHROBR

BRI DOIRBICER ORD b e B MR R ENC
LEDWT2ORKRATHEDEDLEBYTH D,

a. #4 X (@ : SmoF)

(1) BAEIEC necrosis 7R L, FIEC mosaic 7t
NT necrosis 43 8Ef: HN-1, HN-2, HN-3,
HN-4, HN-5, HN-6, #.¥v2 B %, AA-1, AL-9,

(2) BERECEFRERG L, 13 mosaic 7t HUNT
necrosis &R THEHR: ATCC-106,

BER O FBULF N TR % L BE STV BHYER
2% RT3 EE R ATCC-106 i3 pepper strain (BER-
KELEY, 1947) L B LT e,

b. z.ca (5 : KY-57)

(1) B necrosis #7R L, EHEC mosaic 7th
DNZ necrosis & 4355k HN-1, HN-2, HN-5,
HN-6, ATCC-106, AA-1, AL-9, 2,2 B %,

(2) B3, bEEL LCERBERE LT DR
HN-4,

R LI o T TG I NS K ORMO LN L
LT\t (ZAUMEYER, 1938, 1952, 1963 ; KREITLOW
%, 1946; BERKELEY, 1947; OSWALD, 1950; Ha-
GEDORN 5, 1963), L2 L HN-3 (B3 MpRaig
Y1, vein necrosis (ZAUMEYER &, 1960) LI L
Tz, 7ok, REL 2 EMicsmEnicn L5 Tth s,

c. P. floridana

(1) B EREREE L, R AL
LUORHEREF A 7 4L, BMOENTHT /508
#: HN-1, HN-2, HN-3, HN-4, HN-5, HN-6, #
3 B, AA-1, AL-9,

(2) BEECEREER L, FECERERGED B
3R\~ chlorosis 43 258k : ATCC-106,

d. # vy (% APHEEHLT)

(1) EEREcEEM AR A U, FIECHEARR 4T
LAorEEkE . HN-2, AA-1,

(2) PEECEASYEL, FRECREORDLN
Fedn o 7o5vBERE . HN-1, HN-3, HN-4, HN-5, HN-6,
ATCC-106, %<z B, AL-9,

#5811z pepper strain (BERKELEY, 1947) O%Fh
=, F7-/R8 211 yellow-dot virus (THOMAS, 1951)
DFIEL LT, TDffl alfalfa mosaic virus
1A, 1B (ZAUMEYER, 1938), tuber necrosis virus
(OSWALD, 1950), AMV-425 (HAGEDORN, 1963) i1 %
v YRR A B TS ERESI TS0, Y YT
Pl EHEIRTWEDE 5L (BLACK b, 1940;
KREITLOW &, 1949; ZAUMEYER, 1952, 1963; ZAU-
MEYER ¥, 1960; SILBER 5, 1965),
€. EYy=FVD

(1) ERECKOOFMFEMLRL, LECHO Y
A 7% URA, b8 LEEOE, FENDLY S LR
MEULC X 7o - 7oy ik . HN-1, HN-2, HN-3,
HN-5, HN-6, ATCC-106, # .~2a B %, AA-1, AL-9,

(2) BEECHIRD necrosis &4 U, LICHEBR
ALY, b ELERORE, EEIDLIALAN
BT X 75 hs o foipififk . HN-4,

f. vV sw s (G B 5= 2)

(1) ERECREHRELYRL, I mosaic
L, 18IC necrosis 7308 : HN-3, HN-4,
HN-6, #.,v2 B %, AA-1,

(2) BEECRIHHARL, EBECREORDLR
T o Toar iRk : HN-1, HN-2, HN-5, ATCC-106,
AL-G,

W LI ECTIHBE DD % DX (BER-
KELEY, 1947 ; HAGEDORN 5, 1963 ; ZAUMEYER,
1938, 1952, 1963 ; ZAUMEYER &, 1960) » #i{tl L7z,

W 21% yellow-dot virus (THOMAS, 1951) » 31U
LT,

g TY ¥y (l: 77 2A)

(1) #fE¥E necrotic spot &4 U, FIETEIREIRR
Yoo o fo sk . HN-1, HN-2, AL-9,

(2) $EEEE, BIE LICEBIRBRSE L O rof ik
HN-3, HN-4, HN-5, HN-6, ATCC-106, #.,va B
%, AA-1,

SR 1 &R0 8T ZAUMEYER (1938, 1952) o
#4457 alfalfa mosaic virus 1, alfalfa mosaic virus
1A, alfalfa mosaic virus 1B, alfalfa yellow mosaic
EEIL T,

FHZIBEEECHERBRE L LRESNLTD
Idaho alfalfa mosaic virus 7B N alfalfa yellow
spot mosaic virus {ZAUMEYER, 1963) > FH{lL T
W,
he 77X (Rf: B4KINE)
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Table 8. Classification of strains of alfalfa mosaic
virus and their symptom expression.
Subgroup
I iy v
Type of
Test Plant . HN-2 HN-1, HN-3 HN-4 ATCC-106
Infection AA-1 HN—5, HN-6
AL-9
Tobacco B
L N N Lat
Soybean (Shiro Tsurunoko)
S Mo, N Mo, N Mo, N Mo, N
L N Lat N
Tobacco (KY-57)
S Mo, N Mo, N Lat Mo, N
. L Lat Lat Lat
P. floridana
S yellow Mo yellow Mo yellow Mo  Lat or Chl
o L CS CS ()
Cucumber (Kariwa Fushinari)
S yellow Mo — — —
L red LL red LL RS red LL
Gomphrena globosa
S yellow Mo  yellow Mo vellow Mo  yellow Mo

The following abbreviations are used: L=local infection, S=systemic infection, N=necrosis,
Lat=latent infection, Mo=mosaic, Chl=chlorosis, CS=chlorotic spots, LL=1ocal lesions, RS=
ringspot, (—)=no infection as judged by the back-inoculation to bean.

(1) PEEIERERERLEL, BT O O mosaic ¥
£ 55 . HN-2, HN-3, AA-1,

(2) HHEE, k3L LCEREIRGE LT A5
HN-1, HN-4, HN-5, HN-6, ATCC-106, #.,xa2 B
%, AL-9,

i. =F=Fv v

(1) SEFEIERMEEL, BECHEB YA 74D
B A3 5480 . HN-3, HN-5, HN-6, %%
a2 B, AL-9,

(2) BAEZE, BEEL LWCERBREET A o8 . HN-
1, HN-2, HN-4, ATCC-106, AA-1,

hOOBREREY DS b E4 X (BfE: ABOT), %
Nz (K KY-57), P. Aoridana, *v 9 (S : A
PEHHHAL), €y =75 v v OREROERNS 10 5 Hik
AR T, #BL Table 8 wRT KD TH
%, Table 8 IRzt kh, I oS Fh 558K
HN-2, AA-1, II #ficix HN-1, HN-3, HN-5, HN-
6, #,%a3 B, AL-9, III #ficir HN-4, IV BRicid
ATCC-106 & Fhte, 1BE IR+ v Y DIRED
HRCERNTED b, T I B2 6 SRS Z
H, Lo ELRENE LR D, I F#0 HN-4 T
IRl ama, #9y, vvyrvy, IPLIL LT,
vV =F VU TRENRR - 1o, IV B0 ATCC-106 (X

LR34 %, P. floridana, v 9, I TEEXF4
=z, P. floridana TR Ry, IITHEO HN-4 X3
F 9 Y HDF TRTONMY L REH R - T,

AMV OFRHE O 5T He 20Tt HOUSTON &
(1951, 1953) /e B0 GIBBS 5 (1961) 234 v 7 itk
T AEEREGOEET X b, MILBRATH & (1954) {1+
YRS HEFFROFEL D 2P, E
BANCROFT 5 (1960) i34 v # v 47X AT AR
A e, EEIED (1965) 134 v A Y, FHEIED
Ve F S XO3WOED A EH L, SEERILT,
Bo AP RTUIHFTHRRIA v & v b+ 4
FIREREA TR LIch DnbSELIcD TS ¥ 7 v
OO Y ¥ YIRS B RPCOTIBRF LT
Winly,

LA L, BEOEBRER»LIEECR T AMV
T LB~ ABBEOREN RSN, FHET X 2HFIC
I o THE Lic AMV O4 E#ka\ { OO RS
B5ZENTEL,

Il. ZA7 707 2EYAI D4R (AMV)
OERBOBUNEDCICHEE

AMV ORERI: H OV Y 4 v 2 DRI OWT
Wy 4 v 2T L TE S BB R T B ROSS
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B (1940) 72 BHUNC Ross (1941) 1B HERNE & 4 BIE.O
HCREA TS, Av 4 v 2D RNA &4 79 0EE
wEE LI, E7, LAUFFER 5 (1940) {R8y 4 0
2DYBEIERZ <H LTS, TOHRAL HF
By 4 v 2D PR T fnbo T iadso 1255, BAN-
CROFT 5 (1958, 1960, 1961) it STEERE (1956) o
chloroform-n-butanol it ZrEEOEOHEIC L - T
AMV #EES L, SRR OEE VT AMV L top
(73 S), middle (89 S), bottom (99S) D 3T S
T EEHEMD T, M DI 3 Bk R E AR O
BAWTCHEL, RNA 4813 top % 21%, middle »i
24%, bottom 73 20%, 4y L T\ 7w 3N 21.6% ©
BHoto s L, ¥, 3RO DMEXNBEGRY AN
fobs, Eo R ELLDTHAZ EXENDI. KTIL
M8 20 mp TH—TH » 1ops, BIEAE—T, top 1L
bottom [L#E LT 55 my L VMR T 4 &l b
U, &Yt bottom BCEEM H vt 28k Ui,
KELLEY & (1962, b) 13371 < top-a &4y (68S) # K,
2, 005M MgCl %5 21Tk » T top-a B
DT RID Uiz, 51T top-a & bottom DOWEL
DFRWE A T L, #EREEiL top-a 71 135%, bottom
N21% THH, vAvART DS TRIT top-a 35X
105, bottom 7% 74X106 CH % L Uk, F7-, top-a
& bottom @ 7 3 /ERG M b OV B IEZKENOFE R
ORGSO E BED subunit 3FHULOTHAD &
L7, X5z KELLEY & (1962, a) 1t AMV %%
72D I LERENC X » T, FEAE subunit 2 FHRL,
= @ subunit {TILEERD 3S, GFEHEHS 38,000 ¢
#AMV [ R UCh BIRRRT 2 & A fEND,
GIBBS & (1963) 1x AMV DBETEHEES YT,
20~30 my (top-a) ¥x 18%, 36X18 my (top-b) (L 38%,
48%x18 my (middle) 1% 9%, 58X18 mpy (bottom) i1
35% TH-tob L, SHAEBEOHEK X5 schlieren
pattern OEREI & U RA B ME Lz, EHiT
KFOREERTN, chETALR TV BHEY Y 4 v
ZERFE ST B AEELXA LT DI EEHALIT
Lz,

AMV #Ee00 i £ L e D\ T, FRISCH-NIGGE-
MEYER 5 (1961) {1 uridylic acid #% 355% CTHI2&E
<, guanylic acid % 17.15% & {E\ME% 7~ L, purine/
pyrimidine (X 0.68 T&H - fo L# L, —F, BANc-
ROFT (1964) (¥ purine/pyrimidine { 1.04 ¥ /=13 1.02
THo L BE LT, DML AMV O3 _TDORS
R UEREARTH - o EH Ui, L L ROUWS B

(1964) 1 top & bottom B4 OEEMBLLLICIZIAS A

TERMND - T EHE LT 5, GILLASPIE & (1965)
1T bottom i3 21.9S (1.6x108), middle & top-b i
111748 (1.0X109), top-a icix12S F721% 16 S (047X
108 ® RNA 2= En& F Tk b, B%ikid bottom
Ao RNA @ bhfz s Uk, ¥io, ¥P & fEmy
B> 7o FEf 2 N 23D AMV ZEHEL, AMV
BRSO specific radioactivity ZFNTERTILY 4
WADFERT A EEERTLO TRV EXPLATL
7z, VAN VLOTEN-DOTING & (1967) 3% bottom Hi%y
i3 27 S, top-a Ak 14S @ RNA &% h, oh
b O EMAR T T L 2R A R T,

AMV & R4 HAEOEHICOWT, BANCROFT &
(1960) (3% 7e b B RGAT X 2B LD
BRItk L, —7%, JASPARS & (1966),
AL (1966) 7o HOVTHTILS (1968) 13RHE X US4
L CEBSHEORILAR L AR,

JASPARS & (1966) 7cbH Ui MOED & (1968) i
top-a & bottom FRAFDEREIZE » LA LLDTH
BT LD, Fio, B AMV MEORICL Y 4
W ARTF, ESFO AMV BEBLDORHEDOYIR
B SEOPANEES R TV D BT,

BOL & (1969) iz AMV $iFho RNA (It
v 4 VR EF7ch pancreas ribonuclease 2 X - T3
BRI ND Z EEB LN LTz,

5%, HULL 5 (1969; a,b) {2 AMV DEAEILD
UNEREEE TN, Fic AMV i ofsiconwT#e
LT3, bt AMV ZREDT I/ BSHxiT/s
Vv, X BT subunit OFFEH 32,600 Th - fc kit
Lo E7o, AMV-RNA 1 243, 20.0, 17.3 /e LU
127S DARS B AT LM EL, AMV O 5550
(top-z, 53 S; top-a, 68 S; top-b, 76 S; middle, 885;
bottom, 99 8) DOBETHHEHGT E» L AT OREED €
F N LT,

HAEC R TIEAR (1962) M xocahb, i
(1963) Pz v Fuinb, WEDL (1964) pigxanb
chloroform-n-butanol #: & A EEOEOHRAC L - T
AT » T 5D, By 4 v 2DEHWEICOWT
T E A ERIR TR,

AR TR ORI A BEORLOREEY 1 4 2%
Fv, SRR, SRR X AMV &R
SREORL, re—2T 27— MECX5BRKE
7L O REER R (BB, WMEE RS, Ry v
kB, REBERKENE) X - T AMV KT O
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JCMERERFMMIICE H$8% H2B

HEBH L, X H5RMHOERICOWTHERT S,

A. EBMBEXIUSGE

1. AMV ORI 5 TITEIMBRIT

AMV o 3 %# (HN-6, HN-4, ATCC-106) % #
sca (White Burley) 86 L, BET12~15 B
TR, FERIEL —30°C~—35°C DR T 200
BiElixy 4 v 2 G E L foh o fonT, —30°C~
—35°C DIER R L, Rt L,

KLY STEERE (1956) @ chloroform-n-butanol
BEoEROEOHRTHE BN, L QAL BAN-
CROFT b (1960) Ok —BIE LI DTH L, K
BOFIFIBRECAMEECT L, 05% D L-7T2an
vriighaty 01 M Y v EHEER (pH 7.0) % 258
ZTHERL, 71—+ 2HxTERTHEHT5, ZORHK
i< chloroform-n-butanol (1:1, v/v) #H®&® 1/3 &

R, RE—7—T 15 5B LK, 3,000rpm, 154 -

BhEOT %, BEOEBITE 512 10,000 rpm (RP 30 2 —
£ ~) 15438 & 28,000 rpm (RP 30 u — % ~) 90 f3fEio>
SrEEOE L EE IR 2ET e - o, REOELIEIC
BHIcv AV AR D X5 001 M Y vERIEET R
(pH7.0) % fnx T & # L, 10,000 rpm (RP 30 ¥ foik
RP 40 = — % —) 15 503 Lth, Ly 1 vz
&L, foks, ORI AGRE KT-65 AR L, &8
FOEE 40P B B S 4 R BR OB A 60 L,

Ry 4 v 2 ORI TSI K E 5 (EPV-
AR BB NER) TRIELL, i3 lem
LDOHHV, 220~310 mp OPROFF A ME Lic,

BT A vy MBRFL) OWETECH — K3
YELAGCTEEL, BRI X - TURS R
BB CRED DT,

2. SFEBROMICES AMV &F4REORE

AMV DRFER7iEWiL 4 42 (White Burley)
Lxv ¥y CREKHK) Ths, #zbkzry FuiR
ETELHIScm TAEFI VL ORI, HERHK
vk HN-6, HN-4, PC-Y (potato calico R#f, \r &
EREFEFERS Y VD BEIN A4 5 —BOF+ 1 2
FERERELLOWE L), ATCC-106 O 4 5kt
BB, 940 RERETY 4 v 2EEK% 6~8 A HORK
Peliopova LEALERL, 001M ) vEHEENE (oH
70) € 10 /R LTV, Bl —R7v 8o
RGTR, Y4 v 2 ORRILEREE (256~27°C,
2000 lux; 1 |, 16 F:RARH) £/0i3iE 6~6 B) ©fF
) 2o

TANADREHME T T TIELETE L, chloro-
form-n-butanol #% & HEREEOHETH B, iy
4 v 2R EEOFERIX 1 mg/mé HERP =487 (FRISCH-
NIGGEMEYER %, 1961) & UL THEERC X V7l -1-,
BER Lcw 4 v 2B 6 mg/mé TH LA HN-4 %
Bt 4mg/ml TH %,

B HE ORI S #7 A & DT X % schlieren
pattern O ¥ — 7 TRIEIIC X - 7o B Lo WEE
SEOHET spinco model E & A3z UCA-1A ¢th 5,
¥ — 7 THREOMEL Nikon profile projector model
6C T10 f5IIEAEEL, 77 = 2 — 2 —&HTUTis
-7z, ERELITESRCEbL L,

3. AMV @ top 73BT bottom fraction D5YEE

top 75 HONC bottom 43 % 18 2 7o b I HERE IR R AURD
E O (BRAKKE, 1953) % AlVTiTin - fo, TEREIEE
HELH 7 LT EEREEE 10, 20, 30 K LU 40% Db DR
PEGENELE F » —~ 7R 1 mé FORAER, BE 15
LO) —HHRE L CE- o, 2O X 57 X » T
ilich 7 20 2 05 ml DRy 4 v 2REZER,
40P BUH s R L% v RPS 40 o — 2 —¢
28,000 rpm, 3 BRSO DIRIE Lic, EUIRIER, F.—7
DN HES A DE X L, top 75 6T bottom B4
FRE LT, ALY —TESEETSELBL D
W REREYERE 30, 40, 50 3 L UT60% D H 7 4T 2[E B D
wORSE (35,000 rpm, 485fE]) %1775\ top & bottom
fraction %187, £ {fraction DOHE/EHHIEIM (220~310
my) % EPV-2 A 8 BSpe a4 OB A BV TllE L
2o Toks, AMER KT S top F4riL top-0, top-a g
LU top-b X EU A ETH %,

4 BLR~-RF7EF—PERICIDIETKE

B —~RT T~ MEIEFFEE T 4 v LD £ ¢
5y 2 AWML, 8Ty 72X EX 6em, BIXER
B X 0BG 0, B S 35 cm OfEICEHTE
TR CERYIIEELE LI,

EVEEILE CEER OB S TR B EE LA,
MERE LY B I EERYSATC B TBIEL
L7,

BERI~e F —VEE (pH 86, £#=006) »H
Wi

BLEEHROBINIE—T s 5 X HCBOR T biE
BRCHELCD, 51 LT CER TR DR LD,
FEHRCOR, BEOTHIFHBEOWINC O BT
TH5TH -1, ‘

A L AMV oRHiT HN-6, ATCC-106 /s H W
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Z PC-Y D 3FRHiTh s, il AMV (B 10 mg/mé)
EUNPT YA ey, PTRY, BEOBATRER
lem %L, BEOBCF - C15cm DEXIT 1.2~
1.6 pb DFF A DT 12,

FEIINEIE 1 cm ¥ h 04 mA FERERTHI 90 4T 7%
W, KB S TR o b R L,

et il 08g D# >~ v — 3R (Ponceau 3R) 35 LOF
6g Y 7 v AR (TCA) % 100 mé O RSB
Lich xRz, el 143 30 B ~3 5 177n\s,
Bt hio iEHIT 1% Erfg BT AEE LR e 0
2T isaEmLRE L, ¥ 14 v 2PN
ARECHE » T it 7o, IEIEHRICII X ATHR
X,

5 MmFRIE
a) E B &

i AMV MEx{E51-0ic HN-6, ATCC-106 7¢
LW PC-Y OEFRMHOREH Y 4 v =2 (1 mg/mb) %
complete adjuvant (RS LTY 4 F¥OF IS L
7. HN-6 345X 1 mg 32 5B, ATCC-106 7 LT
PC-Y Rt 1 mg 2 3 [, {E:BEEL, REDOES
% 7~10 B BiCSERMIR X 0 fFum Lic, #RFoHmRg
210% D7 Y &Y v ETeAEAEKT 50 e FHR L
TR,

HiE HN-6, ATCC-106 75 &0 PC-Y 0 &F%#H
DRERLY 4 v 2B H e, PIFEOFFITATRRIEKEH
Wy 100 pg/mé OBEE DL ERFR L TR S ¥, 72
¥, WL UTHGIEE 23 a iDL OHFIL Y 4
W ADREE L UHT X » TBk 3, 10,000 rpm (RP
30 m—2—), 1543 28,000 rpm (RP 30 = — 2 —),
90 DD EE L 1 EfT/e- TR0 Th 2,

EBHEC L A WHERGIIAE 02em, HX 6em O
7 RAEO—F HXWEEYRA, RICOBENES
eEd ETHmE Y AN, FUMED Ly 5 2B CH
MEHREAYERL LD TH D, MR ERLLELC
37°C WS T IS HHERIEE ¥, PR & Hun & 0%
R AT 5 W O 18T RUS DSR4 HIE L1,

b) #HEFEHRERIE

HAMV g bW HIRRE BERETHW 0 &
RUTHB, 2L, JUMBIERSRERLIR K,
56°C, 30 RS2 TIHEML L7, Fio, HR
BiL~w F — MEEREK (VBS) X R, Wik
BRSO i 5k Y858 ST 8 A BRIERT & 0 TEA
L,

FthiE S L KOLMER O /b 8 % BT -

720 PR BOWCHIEEIPEDE R D TH D,
RS A RIGDEE

1) HifmiE 0.1 mé FmEDOFHR=1:50)

(2) HUF 0.1 mé (100 pg/mé OPEEED B ERFHR)

(@) 2BfIoHitk ---02mé

@ LlEx@ML, 4°C ¢ 1HkE

(6) 25% fEMRFHIEE SHLBEMEL VIDE

Mm% BODERCTRELICLD)--0.2 mé

(6) 37°C D54 30 431H

0 HE
HOoE B

()-----100% ¥l (GEE7A L)

)R 100% BT S BBREXIRD EES DD

ThicmERIEDO LS LB LD

(H)eeeene 25% D MR E M TS

#---50% DO MRS AEE M TES

@R 75% O MEBRPABE M CES

{t------100% AN (SEL7RES L, FOT 5 & BT

%)

o) EXS LBILRE (OUCHTERLONY %)

P AMV mEe bR E B E TV DL
B UTH5, HMEIFRE TR, HREOBERY 4
w2t 1 mg/ml OEE-CHW R,

FERBUI AR AEKCIERY 1% OBRBR /5 X 51T
B, R34 F27 320 FCH3ml i LTIE- 7o,

Pl L FE R O JUiE 0.2 cm DEx ) TAR,
HRIIEBOTHANCER 0.25 cm DRY BT CANT, &
& ROBIRL SR AL ROBIEIL 05 cm & Uie, %
B OEZIT 3~5 BTV, AT OX R SR
B X TR R LT b EERBY Y L,

d) REBSKE

HN-6, ATCC-106 755U PC-Y Ficsd-4 5 i
MR JOMBERERETCRCELDERUTH S, ¥
7o, WU HFMFEF X IMELHLORH Y ¥ ¥ 1gG v
< MEIEEE _RALOCEBEER (LEERFESE
WE—BILFEHE) 1o EhThFRINICLOTH
Bo HimEARETCH:, HEDOKEHY 1 v 212
5mg/mf OEE TRV, BRRI1ID ERXAE R4 F
752 (1.6X26cm) DECHIMEFTLTE- . 7t
B, 1% BRI~ F— VEEERPCHEP LTE- 0
FEUR O L E R 0.25 em D7E L OWE 0.2 cm
DEOHRIZ I soey v HVWT AR, HN-6,
ATCC-106 7c 50 PC-Y DARMORER Y 4 1 2%
BRKE LA L BoOM Y 05 cm L, BREM
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D 46cm ORIBECREBFTCRAL Lic, o, #
AMV Mm¥ELE SR K# ULEIR E oMY 04 cm
L, BERBHH S 3em OB AR ST THRHAL LIz,

TS E L e O MR 5 TR kAR E A L,
IR e E B MR A S AW THEELL
120 BERIL~ o F — VIREK (pH 8.6, £=006) %
Vi, BEARMIORBHE Y 1 v X R ERKE) LAk OB E
FIEREOMR Lem ¥4 L mA EER TH 3 RRIITRL,
K, BBy AN TR i,

F 1o, YL AMV M54 BRKE) LIckH OB EIFEXR
DR 1em ¥y 2mA EBIR TR SWERHT/V, KB,
—H OB Y 4 v R, Ry v ¥ X1
B LU H Y ¥+ ¥ 1gG v = MEX AR THIE I ¥,
Wi OBBNT 3~5 BTV, AT ONHFERN
CFHRX TR HEC LU EERY Y L,

B. RER#ER

1. AMV Q5573 5 TITHIMNRRAR

HN-6 5/#fA AV CREA 1T 7, 28,000 rpm, 90 45
ORISR EY 1 BfT/co7ab D & 2E T Tob D
ERMB LI, SOOI LTBLEEY 4 v 2 xkE
VIR A F v 220~310my D EHFBCRIET 5 &
Fig. 1 & Fig. 2 O#EENEHc, Fig 1 & Fig. 2
CRT & B MR ER R EY 2R T S
I - TE@s i, Lichs THRIFRIC RS 5 AMV
ORESUILIREE DYE(EY 24778 5 HETHT RS T &
& Utc, HN-6 %t & ki ATCC-106 75 5 i HN-4
DEFRFHREH U1, BHY 1 v 2 DEATBI BT
Fig. 3 72 0% Fig. 4 CRTLE B0 THAH, HRHED
R Y 4 v Zi% 260 mpe (FITICRIRERR 2, 240 mp
RIS N R 0 S8V R iR A R L, IRIGEE
735 HN-6 (3, Egg/Eogo=1.668, ATCC-106 L Egg/
E2g0=1.764, HN-4 |3 Eygo/E0=1.759 T H 1o, 4
vy @BEKEL) OWMEECERHLOMEY 4 v 2
(10 pg/mé) % HfE UrckER, SRS R R LI, 20
DOFERERE I QRO X > TEBBLIE RO top &
bottom. fraction {J(2IF[E U/ SR I d a2 R L
(Fig. 5, Fig. 6, Fig. 7), &44i3 bottom fraction i
DHFZED LM, top fraction 11 F - fo P EH LT
WA o T,

2. SHRBEOBICEKD AMV SRS BEDERL

AMV EB AR F~ND T, HH0 U
% s¥a (White Burley) i@ B35 v 4 v 2085
U A RGO Y 4 v RBEFEE L BTy 4 v 2R
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Fig. 1. Ultraviolet absorption spectrum of
alfalfa mosaic virus (HN-6 strain)
purified by one-time differential
ultracentrifugation.
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Fig. 2. Ultraviolet absorption spectrum of

alfalfa mosaic virus (HN-6 strain)
purified by two-time differential
ultracentrifugation.
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Fig. 3. Ultraviolet absorption spectrum of
alfalfa mosaic virus (ATCC-106
strain) purified by two-time differ-
ential ultracentrifugation.
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Fig. 4. Ultraviolet absorption spectrum of

alfalfa mosaic virus (HN-4 strain)
purified by two-time differential
ultracentrifugation.
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Ultraviolet absorption spectrum of top
and bottom fraction of alfalfa mosaic
virus (HN-6 strain) prepared by den-
sity gradient centrifugation.
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------ Top fraction

Fig. 6.

H L 1 1
70 Ml % @ 3%

Wavelength (mu)

Ultraviolet absorption spectrum of top
and bottom fraction of alfalfa mosaic
virus (HN-4 strain) prepared by den-
sity gradient centrifugation.
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121
Bottom froction
kY - Top fraction
0.8
=
2
N
Q g6k
S
3
R
]
S et
02
0 1 1 ] 1 1 L
220 244 260 280 300 320
Wavelength (mu)
Fig. 7. Ultraviolet absorption spectrum of top

and bottom fraction of alfalfa mosaic
virus (ATCC-106 strain) prepared by
density gradient centrifugation.

D DG S OREEHIZE LY <o, AMV BiTOFERT
X HN-6 Rffi e v, U 4 v 2 OB R T/ -
Too U A4 N REREHOFRBEEIE BT, Y4V
BAIEEM L 001 M ) ~ EREEW (pH 7.0) FCHERE
L, Av% v JBAFL) ofMEECHEREL CETS
R TIANfo, Table 9 IR Lc D& <, M2
EEE3BETHE DYDY 4 v AR PED BN,
TRAREI VEOLRIELLT, EBITx 7 ay MM
b, 10 B HEHICIIHIET 2 HE L H oo, EFETILLE

ToVL S DEEFIICHE R % 4~5 BRI - TEY 4 7 hE

L, & ELEBHOKYE, v4v20BONRRLLRE
A REOBbLR OO WIERL TR Y 4 v 2081 F
ST KR BRIRI s o, SHICO6HBITIL4 L 503
ST L9 4 2R R L, BRI, 7
HEIZIZ4 L5 DEMIEFA 7R 7 0¥ AW N0
BHAIIT Lt » o 2 & 3 OEMIIFHLBBHH
T b EUEBHOEREL Ly A v 2N E s o SHREL T
WIRL T e N o T, ORI D 2520 FEE
BB Y AV ZDBPASITIEMT Y » T DB 5D
T, LA EFELPOTY 4V ADREYS L AMV £
BAOHEOBEOBREY MR TN&EtHs 2
ENvboin o T,

DEW Y AN AMFERI OB Y 41 v 28250 D
G (PLIEE) OB ELE AMV RS HELOR
WOBGEERLMCT S, HE1TDE oDl
BIECRT By A v 2OMEMEE ¥ 4 v 2D HIEED
BRI LA AT HERRETIL HN-6 5 J UV ATCC-
106 THo, 94 NREFELICZ N IFAMBCKE
T AN ZDOWARITI - o, BREOIEIIEER 2
B 1 B Xy, —30~—35°C CHiRm L
oo BRERSOMRIC BT H Y 4 v ROBFER/A H
IS O XSRS OBREN LRI Y 4 v 2
TR U CHE Lice  HLIEEEE 10 pg/ml OBED v 4
N2y [BKFL) OBEECEREL, &L
TR TR, BRI Fig. 8 Rl
BhTHBH, v4r2BORIMT HN-6 RE b
4 BRI T Tt 0848 mg/g (A{FH) wEL, ATCC-
106 FRffi > 0561 mg/g (EMFHE) TIL~CEEOMINT

Table 9. Translocation of alfalfa mosaic virus in
tobacco plant var. White Burley.
5 7
.Days af.ter 3 4 6
gﬁ;ﬁaﬁgg Local® Symp-¢) Local Symp- Local Symp- Local Symp- Local Symp-
lesion tom lesion tom lesion tom lesion tom lesion tom
12) 425 SC 503 MY 1289 Y 937 Y 607 Y,N
2 0 — 0 — 0 — 0 — 0 —
3 0 — 0 — 0 — 0 — 0 —
4 0 — 1102 Mo 0 — 1531 Mo 1366 Mo, N
5 0 — 0 — 1374 Mo 1754 Mo 1219 Mo, N
a), No. 1 means the first lower leaf inoculated.
b) Average number of local lesions produced on 8 half leaves of beans.
¢) Mo: Mosaic, N: Necrosis, Y: Yellowing, MY : Mild yellowing, SC: Slight chlorosis, —: No

symptom.
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R -6 V/m
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24f \, { 600
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0z 4200

I/ 2 4 6 3
Days after inoculation

Fig. 8.

2o A7CC-106 1
Q
\\\
aaL A 800
‘\
‘\
\\
06 Q {600
B
0.,
04} . a0
e}
07+ <200
1 1 1 L 1
0 2 4 é 8 /0

Days ofter inocufation

The concentration of nucleoprotein and the specific infectivity of AMV

(HN-6 and ATCC-106 strain) harvested from inoculated tobacco leaves

at different times after inoculation.

Curve A shows the amount of

purified virus nucleoprotein (mg/g inoculated leaves of wet weight).
Curve B shows the specific infectivity of the nucleoprotein (0.01 mg/mé)
of AMV purified from inoculated tobacco leaves (total number of local
lesions produced on 8 half leaves of bean).

Bt MEY 4 v ABITFERMLE L EMEH 8 A AT,
HN-6 %#i2 0996 mg/g (4£46HE), ATCC-106 FRffiH
0.867 mgfg (AfAHE) TH- 1o, ATCC-106 R -TLLE
BHRIOHECY 4 v 2BnMET L, 0694 mg/g (44KH)
ET s,

U 4 v AD RS 4 B BNV TH
D%FL 4 BECREEYRL, TOHRET L, Fig. 8
iRt Edsb, 10 pg/mé OBEEDY 40 2B LT
4 v &y BAEOFEIREIENT HN-6 R EE %4 B
B-C 656 Cdh-7-588 HBIZIL 383 IETF Lz,

ATCC-106 Zffid it 4 AE T 978 TH - 7o 10
B BCiL 240 IR T Lice L LRSI OBGE o
BT EER AR B DI TEN -7, Tods, HN-6
FHuiEmE% 8 o E, ATCC-106 REUTHERER 10 B A
THMIEOMIENS o DT ERLUED Y 4 4 2
BRHU Y 4 v 2D LB O\WUERBR & 1T i T
TN

v A v ZEHeA L AMV BRGEEO R OB fhik
4 aDEEREIEC R D Y A v R OWFEE T SO
EEOESRS S HN-6 Rl E %488 L 8P R,
ATCC-106 Rt g 4 HE & 10 BB~ %
WAHEE OB R O X % schlieren pat-
tern ® &~ 7 FHEERIC L - o, FEEFRIL Plate 1
7o b Table 10 R T & KD THD, 7uds, Table

10 =7 L top %413 topa (68S) 7t HUNL top-b
(738) OERLTHEDIZLDTHB, Plate I 7eb U
Table 10 %5733 & 3 b middle B O BEITEEKZ 4 B
Bzl _CT8 B0 10 BB T5% L ERE <o - T
ZOMBENT 2 5 2R TR S e HNA Riftle b
O FHETHE X7 HN-6 R 2T h FEETH
512 L7Chi - T middle g5 top 5 %\ i3 bottom
B X v BEHLLTORTD X OCBbh b, ok, #
s a IR FAGTCRBR CIEIRO v 4 v ABITOREK
Brbd o & B B UCEME V-G

AMV OFRHIC & » THRAHEOBHICERNRD
N BhFE»%E HN-6, ATCC-106, HN-4 35 L 8 PC-Y
(potato calico) @ 4 RHFIZ >V TH~fz, Table 10
THRELI-TE L, HN-4 L PC-Y i3 HN-6 7500
ATCC-106 & H~T top B A&V RETH D = &t
inoto, Fiz, HN-6 & HN-4 13 ATCC-106 7¢c %
U PC-Y T schlieren pattern @ top 45
De—2 5L, RANTER, ORI 5 H#
AR LRE, oo BEL FELOWThOLM
TYANATHMIESETLRD B i, ¥k, T
HOEROBECOWT, #83L v Foic HN-6 %
oA BEHE S 2O U iU B O B 2 RITED
2 R/
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Table 10. The relative amounts of the components
of alfalfa mosaic virus.
Virus Test® {a)fat}; Conditions Components (%)@
strains Test plants leaves inocu- of virus .
lation propagation Top Middle Bottom
HN-6 Tobacco (White Burley) L 6 Greenhouse 48 21 31
do. Pea (Beikoku Osaya) ) 6 do. 48 23 29
do. Tobacco (White Burley) L 4 Controlled room 47 25 28
do. do. do. 8 do. 42 30 28
do. do. S 6 do. 46 20 34
do. do. do. 10 do. 42 26 32
ATCC-106 do. L 4 do. 44 24 32
do. do. do. 10 do. 41 31 28
HN-4 do. do. 5 do. 60 14 26
do. do. do. 10 do. 58 21 21
PC-Y do. S 6 do. 59 16 25

(1) L and S represent inoculated and systemically infected leaves, respectively.
(2) The percentage of the components was estimated from the areas under the schlieren peaks

in the sedimentation diagrams.

3. Bro-27tEF—-bPELCKIBEKE

Plate I 13 HN-6, ATCC-106 ¢ 0% PC-Y o 3
FHOKEE AMV v e —R7 £ 5 — M (€5
v 2 A) ERCTEREKS L kB Rt b 5, K%k
HFIBEREID 5 35 cm OFIEAEE L LT 1.2~16 pf
DO¥EH AMV (B 10 mg/mé) % 1.5 cm O X2,
g 1em 24 h 0.4 mA EEH T 90 5 HBEE LT/ -
e DTH?, Plate I KT &50 IRFILFEED
o kB L, &9 1.2 cm DIBIZIAV /Yy FRsR LA
Y & D 05~0.6 cm DS N K
Lbhic, LnL, EREOKBIRIC BT 5WBh7kE
RITRD LN » T, i, 5305y P ES

Table 11. The ring-interface precipitin test -
of strains of AMV against anti-
AMYV (HN-6 strain) serum(®).

BOBRACT LD LONE RIS, HE L
Bl 4 v 2% S HICSEREOUTHE L, SE8iiv
PRI B o T2,

4. MmMFHRIE
a) E B &

HN-6, ATCC-106 /¢ t00% PC-Y &Rt
LM & TN TNORBORER Y 4 v 2 L ORIEHHE
BiEE G Lic, Snbodiim % 50 e R
L, ThFhoflfiFcd L, 3BMoRHEy 1 vz
100 pg/mé DEFEL B EBBER L UL S €1,

Table 11, Table 12, Table 13 R Lz & B, T
AMYV (HN-6 R%#48) 115 7c O AMV (PC-Y )

Table 12. The ring-interface precipitin test
of strains of AMV against anti-
AMV (ATCC-106 strain) serum(t).

) virus concentration (ug/md) virus concentration (ug/mé)
strains strains
100 50 25 125 6.2 31 1.6 0.8 04 100 50 25 125 6.2 381 16 08 04
HN-6 + + + + + + - - - HN-6 + + + + + + x - -
ATCC-106 | + + + + 4+ = — — — ATCC-106 | + + + + + + = — -—
PC-Y + 4+ + + 4+ x - - — PC-Y + + + + + + - = =
Control® - - - -~ - - = Control® - - - - - - . -

(1) Antiserum dilution=1:50.
(2) Ribosome prepared from tobacco leaves.

(1) Antiserum dilution=1:50.
(2) - Ribosome prepared {rom tobacco leaves.
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Table 13. The ring-interface precipitin test
of strains of AMV against anti-
AMYV (PC-Y strain) serum(l).

Table 14. C’-fixation reactions of strains of
AMYV against anti-AMV (HN-6

strain) serum(l),

virus concentration (ug/mé)
strains
100 50 25 125 62 3.1 16 08 04
HN-6 + + + £+ + - - - -
ATCC-106 | + + + + 4+ — — — —
PC-Y + + 4+ + 2 - - = =
Control® - - - - - = - = =

virus concentration (pg/mé)
strains
100 50 25 125 6.2 31 16 08 04
HN-6 oM W M M o#w - =
ATCC-106 | # @ +# # # W H# — —
PC-Y H M #H #H oW #+ - —
Control(® - - - = = - = - =

(1) Antiserum dilution=1:50.
(2) Ribosome prepared from tobacco leaves.

M LT3R/ ThbohZh 31 pg/ml s b
W 6.2 pg/mé OPEREE % CRIG Lic, i AMV (ATCC-
106 %4%) Mg st Lt ATCC-106 Fifits oz HN-6
Tt 1.6 pg/mé oPEE RIS L, PC-Y Rftid 3.1
pg/ml OWEF TRIE Lic, MR E LTS 2~ 2t
I UCHIR £ O RIS HI~Ichs ThobunE
KR LT RIG Lieh o oo SHBEDIERNBLER LA
3RO v A v AXTHOFBHAOFMFBEC R LTHE
FAFRBEO AR L, R0 52811509
S -1,

b) WEHERE

MBS (KOLMER DA EP:) X » T HN-6,
ATCC-106 72500 PC-Y ORI T 5 HUME & &
R OKESL Y 4 v 2 O RINE B Uic, HlfifEe b
CHMBOFRERS IOBEY 1 v 20BEIEREL
R U C#H 5, Table 14, Table 15, Table 16 74 & ¥
b, ¥ AMV (HN-6 %45 st LT3 R/Fiivy
nb 16 pg/ml OEEECRIG LI, i AMV (PC-Y
T M LT 3RMULTR YL 08 pg/ml O
% CRIG Lz, $iL AMV (ATCC-106 &#5) &t
LT ATCC-106 F#fi /e H U HN-6 2% 0.8 ng/mé
DIEEEF CRIG L, PC-Y Z&HiiL 1.6 pg/mé OBEE T
G Uz, Licals THEBE L FECHER L 3R
T AW AL DT ROBJMAOTUMECH LTHIEA LR
URIEEZARL, fHEECET5ERBIRDLBNIH) S
too ks, SR LAVWThOZRFBON AMV [ECEs
WL RGE S RIS AEBECILTEHTHY, &<
il AMV (PC-Y %ff) MEC R THEETH - 1,

¢ BXY NLthikgE (OUCHTERLONY %)

HN-6, ATCC-106 7 H0% PC-Y &R 1
APMEAHAGC, ChBDORMHORHE Y 1 v 2DHF
M2 SER S VIR EEEIC L o THIE Lc, iR R

(1) Antiserum dilution=1:50.
{2) Ribosome prepared from tobacco leaves.

Table 15. C’-fixation reactions of strains of
AMV against anti-AMV (ATCC-
106 strain) serum(b,

virus concentration (gg/m{)

strains
100 50 25 125 62 31 16 08 04
HN-6 WM oM W oW ow oW 4+ —
ATCC-106 | # # # # # #w # + —
PC-Y o M o oH# o # - —
Control(® - - - - - - - - -

(1) Antiserum dilution=1:50.
(2) Ribosome prepared from tobacco leaves.

Table 16. C’-fixation reactions of strains of
AMV against anti-AMV (PC-Y
strain) serum(),

virus concentration (ug/mdé)
strains
100 50 25 125 6.2 3.1 16 08 04
HN-6 L oW oW o 4+ —
ATCC-106 |+ # # # # w # + —
PC-Y o #oHoW W+ —
Control@ - = = = = = = =

(1) Antiserum dilution=1:50.
(2) Ribosome prepared from tobacco leaves.

Plate II, Fig. 1, Plate II, Fig. 2, Plate II, Fig. 3 i
FTERD THD HRMOKBEEY 1 v 211 ATCC-106
R b PC-Y RffomiEics LT, Thih
1 ARDOEHEGE & Utehs, P11 AMV (HN-6 34f) i
w4 s HN-6 Bl KIS 35\ TSR 28 R i
SR T 2RI Uic (Plate I, Fig. 3), L& L
T B A RO BILE2TE S LI TR L
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RHOPRECER L0 L Bbh b,

d) REBKKBE

HN-6, ATCC-106 7c b 0% PC-Y D& RFD R
YA W ARBEBLKE LT 3RMOPEEL HORE
KUK E A S Uc, EBREEBUY. Plate 1, Fig. 4,
Plate II, Fig. 5, Plate II, Fig. 6 KR+ 4L 8D Th 5,
Plate II, Fig. 4 1% HN-6 REEOREE Y 4 v R 2 RICA
NCRE LS, Loy AMV (HN-6 %) mis
AR, TOECH AMV (ATCC-106 %#1) MiEx A
NTUT - R RBEBERGKEIRTH 5, Plate 11, Fig. 41
AT EBD LFROPULEC T 2 IR B\ T
il 4 RoWERE» Hbh, FWEROHEIEILISER
U&7, Plate 11, Fig. 5 {3 ATCC-106 RHOk
Wy 4 2RI AN TBE LK, _LoBci AMV
(ATCC-106 F#) 1% AL, TOEI AMV (HN-
6 Hff) MEE AN TT - RERLRKIRTH B,
Plate 1I, Fig. 5 4, Plate II, Fig. 4 33 UFSET
Ho 1o, PlateII, Fig. 6 12 PC-Y R oy 1 0
AT AN TRELCE, Eo@icii AMV (PC-Y
R MEX AN, TOECH AMV (HN-6 %§) f
W AN T - R ERKEIXNCH 5, Plate I,
Fig. 6 Wwikd %0 PC-Y ZfiokEily 14 v 2ot
S AMV (HN-6 %) i o RIS B\ Tid Plate
II, Fig. 4 7¢ 5 0% Plate 11, Fig. 5 [ RI kbR L
IHER U R b, UL AMV (PC-Y
Tl M & DRISIC B TISBIEE D% Ly 3 A0
B p e U, RS 5T Wh D TH 1o, ZOEFRIT
FiH AMV (PC-Y X)) iSO PiAlis o 2 %4k
OPUMBCHARTUED » 7o lcd TH L E Bbh b, L1
Ho THEBZEBIIC L2 3RFHEOBMy 4 v 2D
BT EZRBIED BRI e,

DE AMV 3T 5 BB AN 4 F I O
PIEBRIEI a7 ) DY 5 ATEEI Nt A TN
12o $ AMV (HN-6 R/#0) fiFa2RIC AN CTRELR
#%, Loz HN-6 By 4 0 x5 AR, Tok
Y v FMEF X IMEE Iy £ [gG v =
T AN THRE B R kB {770 - 7o, Plate 11, Fig. 7
72O Plate 11, Fig. 8 R3 & %9 [ i (Al ks Bl
AMV &t LC 2RO AL U, S b OIEEIT
1gG DUHERROE & —F L1,

5 & =

AMV KT OWB LR E AR T 5 2 il kY
ANV ZADRER DS EOEEEL X, XHIEAY 4
W ZADFREOMED RIC LRI LEBHDTH B,

LTOICDITITMEDE Ry 4 L 2585 2 EHEE
TH%5, AMV 0554 Ross & (1940) 7o H TN Ross
(1941) HSERASANE & 4 B Ok & ERRE T H e X 5
T - 1ehy, F0#% BANCROFT & (1958, 1960),

FRISCH-NIGGEMEYER & (1961), FLSgK (1962), #
Ju (1963) fe OB ED (1964) 3 STEERE (1956) o
chloroform-n-butanol #:t HEiE.LEOHBC L -
BEA TG>T, FED L chloroform-n-butanol 3 &
B GEO G X - TBM AT /- 7oA’ & (ki
LRI FETHE 9% 4 0T chloroform-n-bu-
tanol (1:1) & ¥ 4 & MWD 1/3 &Iz, @
By 2EEHE LTc, COHBEIC X - THEELIIARE
THLPL LS EbDTHEECEVER Y 4 v 2 %18

DT ENTEI,

L AMV O E/MBTIIC D\ T 2 L E Tk BAN-
CROFT &5 (1960) @ Eazg/Ezgo=1.65, GIBBS & (1963)
D 17~18, IHONCRER (1964) O 1.6 7o K OEH
H5, HEHIE HN-6, ATCC-106 75 H U HN-4 o
E RO ERIEBRI A E Lichs, WIThORMS Rk
TR BRI R A 7R L, HIN-6 12 Eggo/Ezso=1.668,
ATCC-106 {3 1.764, HN-4 (£ 1.759 TH 1z, ¥ 1 v
ARMOEBEAFA U TH D 2 LR oikiEy L CEHE
THHH, hbORFDOEIREINDFE R HIGHES
BB o AMV oEgaR L —FH Lk,

AMV £& 5 HAEORIZOWT, BANCROFT &
(1960) 3. ATCC-106 & ATCC-109 DR CiIER
PR, U4 v RERBIC X A0 M AD B OES)
LSO NIh o o b WG Lic, LA L, JASPARS b
(1966) 1. strain 11 (AMYV 425), alfalfa yellow mosaic
virus (yellow spot mosaic virus), ATCC-106 © 3%
A Lo L, strain 11 & alfalfa yellow mosaic virus
2 ATCC-106 L#7ch top-a Hisr (68S) DEHH
BURHETHD, BT Y 4 v RBGG ORI DR T
top-a AOBLNERTL LA BE LI, EHIC
VAN VLOTEN-DOTING & (1968) it AMV &R4%5H#8
HoBEREFRHCHERMBEE L LTERET-
foo AR B WTE AMV #RGHEEOBICE &
12Ty 4 v AMROBRE (RE R LOREE) o@En
LR D HEFEMEY (252 8IV0xr Fy) TO
AN ZABTEOE ELYRB LI, hboPB8IIH
BN hot, =, &3 RERSUWEREED
TRV T L U A4 v ARG AT & 472 5 C middle
B OB TR T S Lol Ll
7S, Bt L7: HN-6, ATCC-106, HN-4 35 L8
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PC-Y o0& FHIWT L ZRSy HEOEILE schlie-
ren pattern DAY » TERHT S o LT, Liz
o T AMV ZERGHEOBEHIIELIKY 4 4 2D5E
EETICLETTRES RS L Ebh 5D CHRHEOH
BoOFEEL LTRGWBZ L nNTE D,

T, — IS 4 1 2 DRIE T B O RE DB IE
SAVWLRTWAREE LTniERIGRH S5, HN-6,
ATCC-106 7c b0z PC-Y o i3 550 AMV
EHEHC ARHEONRROERFERRC & 20k
BIG, WG RIS H O IER s A b2 v T
ATz, Lo Liedin, WTFhOFHREC R TH AR
OYFEHCERYED D ENTERI T, THET
I~ BANCROFT I (1960b) 4 24 > AMV ORHivH
BEYECTERLLY, 4RHCHL TN ERL D
DR TH -T2, BHD (1968) (TBAREBIVCT AU A
THEEE R AMV ORBiHZEX BRI AR X - THH
N, WRHEOVRECERIIBD LN e BT
BEFEL (1969) b Ry v hER X > T3 R KD
AMV it 3 5um & 10 R0 AMV Lo RIEx#E
Nizhs, WThOBME & FRFOMERITE L THHR
RN LDRIE o Te EHEL TS, LA L VAN
VLOTEN-DOTING & (1968) {1 AMV 425 & yellow
spot mosaic virus (YSMV) o 2 RO BICIERK »F vf
PEREER 7 B O RGBT X » CHIEM I 2R+ 3R
DHTRY, AMV OFZFL LT 0% PR ERIL
WA, HUREORLARKLbTIICADh A LD LR
bhs, '

DEC LMD —RT 7 — MEZ I AEZKENC L -
T HN-6, ATCC-106, 7c b0 PC-Y o&FRFA
B UIe RO BRKEM M E O Z RILED b hinhs
2720 Fio, WTHhORGLEBACHKEIL, & <R
SEHt 05~06cm ONETCE Y FiiLbhiz, L
LSy Bty FOTRRC AL D IRVET
Hbhnbd I Enb, il AMV BB b
TH—TH 5 LHEEND, EHLIEERBEER KBRS
HRAGCTIABORMOERS I Lich, Rtk
5 BB A TEVIIIRD b - T, RIRBERIKENT
BT ATRREIT 4 A4 Ule i o TR b BB c A IR
DHFELIZER U TH-12, LaL, PUsfilicd - &
LTI EN XD TENLEMb e — 27 7
— MERBGRESEKESOFEE L FBCBEE AMV 1
FHHEARIDILDRE—~THL EELOND —F,
BRI BT SRR OB IER 5 v bk Bk O R 5
038 i el EDDBRIKEIPIZ Y 4 v 2FFH

WSO DOBEMT Chhs o EAHEESI R, ol
KT OEHEMEL D OCRHREES TNE-C 301 L
Ry, LAUFFER 5 (1940) S AMV % BRIKE)
L, o 402 &L THE—Tlah o o HEL T
55, KELLEY & (1962, b) ilEHBELKHKINC X » T 1
>0 schlieren peak ZRUICEHE LT 5, Loy
> TBLKENC L 5 FRE—HIC OV T S GBS Lis
Bt bisv, BOL B (1969) L7 4w — 2 ¥ ric X
BEBZEE AT, AMV 025 ISR v a4
HEHU, O L HULL & (1968) It » CHIH A
KERTW5A LS5 AMV 3EFOEE K s
FHELTVALDIEERE LI, BEDLDfTlactr
o~ 27 €7 — FEIKE) 5 O ERREER KO
BRLBBACEKE Lo &»n BoL & (1969) O
RE—gli, Lil, 4% AMV OXRHFEOZERY
v 4 v REEBOEERBEOZE THE T 5Dty 4
W ZARIF- ORI K OBEROFE LY ST bl v 4 v
ZRFH I AV AEABDAT AL CE S IKET
BHERD D,

AMV L ERCRIGT 5 UGN 4 FlIED
MRBRET v 7Y v CHLH RIS B I
BRI X » TR EREEND 24500
Rz o v ¥iiEo IgG i LTRELTWwWB 2 &nd
oz, MOED & (1968) it AMV MiEx fIEE
KL, TS ELEHEORLHIBE (v
2RF, E5Fo AMV EEHE, WHECE) ot
BEREAEINICEFE LT D, ZEELOERERYD
3 AMV &3 U TR BOSEAEAE IR TW5 Z &5
b bir-ich, BYHEDORLLHURIRD Lk
-7,

D X 5T EOERIC X - Tt AMV o3t
TEORRERE L, B/AMBR, FHRBEOC L5
AMV ZBSHBEOEN, e —27 €5 — pEiC X
HELNE), BEBEERC L HUERIE, MEEaRIE, &
RENVPRIGIELOCRE BRI L - TR 1
W ADFEWE A L, ThbOFEDH TR
ERLYRDD LN TELOI AMV R4 HEOR
HDAZTH -1, UL, ThbDHEOER DTy
1 v 2 OBEEROL TR R R LT 59 4 v
AEHEYHAN LT E v, DI F EaBER
L, &FFOBHE Y 4 v 2A0BEEYRE T L3y
AN ZDRIER T EOEAEL TED 5 oIt
DHRIELT, TFVv_RVTO Y 4 0 OPEFERERE 7 50
o4 2DBEZHNGEORBE L LCEETH %,
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V. ZU7 72N 7EHFAHI4LR
(AMV) Ot

AMV BT HEE Y 4 v 2 TH B DI EIR T O
BHMCONTILINE TILS L DRI R SR T E T,
BANCROFT & (1960) 71 HTNZ BANCROFT (1961) i1
REYEE bottom AT DOABRDLRICER UL, L
7 L FRISCH-NIGGEMEYER § (1961) {3 AMV O
7% 2 BB 5 ELE CREO B R R L
LU, GIBBS b (1963) LpiFHd 18% & Leb % 20
~30 mpy ORLFLSHIBSLM AR L E@E LT B,
SHAY 1 v 2DORH: M 0 H e ovT Woop B
(1965) i1, bottom K4+ middle % 721X top KA w iR
BCEIE T 5 LRI T B & B A RARL
12o KIS (1967) & WOOD & (1965) & [jkk7fh R A
B, Rird 2738 (HN-6, ATCC-106) © top &
bottom fraction %l &% T B L7 B 4, B B R
DM NZED LN D Z L HH AN L, VAN VLO-
TEN-DOTING & (1967, 1968) i1 top-a &% RNA 7&
DO bottom g5 RNA # A CRIER R % 8T
B0, £ 2R ORI S top-a RNA + bottom RNA
HRED LWL 0 EMUCRRRIEE DO LTy 4
w AR HORKOBEMEXE THH LORETH -
To e Ule, SOFRMORE, FESTOELE LW

AN REAERRETSEY X b v RS LT EE,
BFEEHPECHTSHY 2 b it top-a RNA Ffit
bottom RNA ZREL TS EWE L, FHRER,S
LENGRECTHBCLERY X b ey O—FEET5H
REERT TH DD BB TR L2 &
HEER LI,

L% F 45 R 4 v 212D\ T cowpea mo-
saic virus (VAN KAMMEN, 1968) /- LONT & 4 2 v D
REEFA 79402 (B3, 1968) & FEABPCILR
4, RNA #4717 middle & bottom DRSS
BAE L » TR AT Z LA RE SR T B, 20
L5 ET 5 AMV B3RS £ i FE-cit R4
ML, % ORMHBPFERTHIELEMBILT B,
APFFRILRREC OV CE LRI 5 L &L, pa
LEBREAETSE AMV ORI OWTHRET Lo &
L%,

A, EBMHEBRUFE

1. AMV O&RSEOH %
CFERCH R RHUL HN-2, HN-4, HN-6, PC-Y %

YUV ATCC-106 TH 5B, 74 v 2OBEFETEE 100t
FfTE (25~27°C, 2,000 lux, 1 H 15KEEEH) ik
Uy, KA 15 om WA X8z 2 o9 3 (White Burley)
BT A v 2% B X1, v 4 v RIS
%, 6~8 HBORY LI &2 LHELERL, 001M Y
v BRI (pH 7.0) TI0OfFFH R LTV, 740
2085 ET I icaq: LioZ &£ chloroform-n-butanol
(1:1) & EEROEOIHRTH B, BRY 4 v2DE
1t 1mg/md 7 E}®=4.87 (FRISCH-NIGGEMEYER
5, 1961) & UCHEEIR X - 72,

2. AMV 5305 E

AMYV o top 755U bottom B4 % FEBE AL
B0 (BRAKKE, 1960) 12 X » T e, &1 5 &0k
BREE 10, 20, 30, 35100 40% O 4 0 A PR AEE O
F o — 7HAER, £LCTIEKEBLTUE- T, i
20, 30, 40 s L 0 50% 7 BN 30, 40, 50 38 X UF 60%
DHFsLFERCLTEsT, RPS40 o — 42— (H3)
B LI BIREOE B B Y Lmd TORAER
TH o s%PED, RPS25-A w— % — (Hy) AL
THLBEOBWF»D T, 7, 7, 4mé #HELENRTH
5 aH{Eo T, BT 001 M Y v EREETIE (pH 7.0)
CHRUTEsTe, TOX O IFETHEM LI 540
= 05mé (RPS40 v — % —fff) ¥ %1k 1 mé (RPS
25-A u—z —FR) Oy 4 v 25 ER, 0P RA

TR AEE DB A A TR LIRE LI, DR S
U@ R Hi3 RPS 40 = — 2 — 208/ L7oHiT 28,000
rpm, 3] F 7ok 35,000 rpm, 4 BEEICH - 2% RPS
25-A v — 7 —%fifF L7cHEY 25,000 rpm, 3], 6HF
b 2 ik OB CHh - o BOHRT o — 7IHEER
B, WRTLLrblieiib top Bl5 s H O bottom
WA OBEF o — 7 OENLESSTHRELD, Bbh
Fo B3 EA top T HUNT bottom fraction & L7z,

3. BEHORE

BEHOBERA v 7y @RBAFC) AbURY Y
FOEAER) oW, HH\itey =F Y oI
BREL, B X - THBBRT 5 RMEsiic Lo 7e, &
BNOWELA ¥ 7Y I DO 3 7 2 R Feipi R-2E
BTy, 'y =F v o9& Ruio B o 38 i
-7

4 BRIMERBHEICKD VM NRADORFERE(E

top 7¢ 6N bottom fraction ik 270D
156W o B8 8T (R 253.7 my) 2BV CRIHRIR
Bafitcoto, BT~ YM E9cm) i 2mé ©
Ry 4 v 2% 0.1 mg/mf) & ANRET O - T
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i Lig23n 10 con O JERED D 2 SIS L7, HAS
AV AR UICRERD L 24 BRRECRE, v 4
WV A EED BRI % 2,

B. £B&ER

1. top fraction 755 TFIC bottom fraction D

HN-4, HN-6, ATCC-106 & RFOBHE Y 4 4 2
% 10, 20, 3035 LU 40% DFEREEDO # 7 2 H AT
28,000 rpm, 3 BF[EEELOEEL, top FohHOWE bottom
DBEEEDF » — 7O LEMESTHE L -7, B5
Mt top TeBHUUT bottom fraction » X HIZEHLT 5
T STtz 00 30, 40, 50 ¥ L U8 60% OFEHRE D A
7 %AV, 35,000 rpm, 4R REIELOEMELC, Z
DX B I HETH - & RO top 7cH N bottom
fraction [TV 41 W RPEEA—TFIZ L THhbBA ¥ 7 (8K
BARFU) owdiEciEm L, FE LUCRERMATRE
He b B Ui,

Table 17. Infectivity of top and
bottom fraction.

: : f
strain fraction Elm 122:11%2;;15*

ATCC-106 top 0.20 0
g bottom 0.20 1845
HIN-4 top 0.15 3
h bottom 0.15 791
HIN-6 top 0.17 0
h bottom 0.17 418

*. The number of local lesions produced on
12 half leaves of beans.

Table 18. Infectivity of top and bottom
fraction on three kinds of test

plants.
Test plants ’ Bean Cowpea G?Zfbﬁ?ﬁzﬂa
. Fractions
Top Bottom|Top Bottom|Top Bottom
Strains
HN-4 0 381%* 0 294 0
HN-6 0 371 0 340

ATCC-106 | 0 366 275 — —

*: The average number of local lesions on
8 half leaves of beans. The concentration

of the inoculum was adjusted as 0.039 mg/m¢é.

Table 17 iR LicfERABHLM L L 51, WwTh
DFRFIC I\ TE bottom fraction (KRG EEST S
» top fraction (TIEHHAE Liswdb o &L B b,
L L 2 [Eoo¥ B 4y Bl g .LTarid e bottom fraction
V3 1ED b DTS 1/2 7o L 1B TET L
7o, top fraction 11 1 EOEEAFRELTHITLDL
2ED % Db FRRCERE A RS e h - 1,

Ehic AMV O X - TR R B AT 5 4
vy @ERFC), Py (REZR) bUic ey
=5V 9 %BT top 72HUNC bottom fraction DR
Yeph A 5-<7z, Table 18 IR L7 Z & < bottom frac-
tion 1LEREA T3 top fraction (LB RX
oMo to, LTchis T AMV @ top fraction vt
FHELILWHDLEBbhb,

2. top fraction &KUY bottom fraction DFEEE

(Tl DEEER

HN-6 & ATCC-106 Zifia 8l L, “hi 1Bl
ERE SRR O (25,000 rpm, 3FEHE, RPS 25-A o —
% —) T top & bottom fraction T4t tc, =D 2D
o fraction ELETA ¥ 7y (HBRFL) CHEEL,
0O BEFEBIE S bottom fraction R
% top fraction DEELF~ 7o, FRIERIL Fig. 9 /¢

22F

Relolive number of Jocal lesions

99 n L L
0.5 5 50

Concentration of top fractions (ug/ml)

Fig. 9. Enhancement of the infectivity caused
by mixing top and bottom fractions
(HN-6 strain).
Inoculum mixed with top fraction of HN-6
strain.
® : Inoculum mixed with top fraction of ATCC-
106 strain.
A Inoculum mixed with UV-irradiated top frac-
tion of HN-6 strain.
A . Inoculum mixed with UV-irradiated top frac-
tion of ATCC-106 strain.
Top and bottom fraction were prepared by one-
time density gradient centrifugation.
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LU Fig. 10 WRLILBD THD, F—RHL Tk
bottom fraction DIEREE (10 p#g/mé) »—FE LT top

20r

Relative number of focol lesions

1
05 5 50
Concentration of top fractions (ug/ml)

Fig. 10. Enhancement of the infectivity
caused by mixing top and bottom
fractions (ATCC-106 strain).

O : Inoculum mixed with top fraction of ATCC-
106 strain.

® : Inoculum mixed with top fraction of HN-6
strain.

A : Inoculum mixed with UV-irradiated top frac-
tion of ATCC-106 strain.

A : Inoculum mixed with UV-irradiated top frac-
tion of HN-6 strain.

Top and bottom fraction were prepared by one-
time density gradient centrifugation. '

Relotive number of local lesions of HN-6 stroin

05 5 50

Concentration of hotlom fraction

(ATCC-106 Strain) in the mixed inoculum

(pug/ml)
Fig. 11.

fraction DPWEAH 2 TRAEIE S, top fraction O
EM 05, 5, 50 pg/ml & & 1 B Lol TRIRRITE
Botgmrnabhic, [ERT, FRHFO bottom frac-
tion T L, THFNEI BFRED top fraction »{E
FLBELE URHD top fraction HREHEL
Al URECRR B BN Lic, R o MmoRE L
top fraction O & » 50 pg/mé Gy 24511t - oo
HN-4, PC-Y DX Th RBEOER AT - o
PE UEEAEORI, LAL top fraction dhvish
CaNaEFA 7Y 40 ROEEFRE (TMV-0) A ELE
1OBECE AMV O RERIE O MINLEED bhvioh
atce —H, FHABRIEETTAEMAL L top fraction
EECHEIT L bottom fraction OREEGEEOHIML
Bobhiehoto, FoSEIMERST L1c bottom frace
tion | top fraction HEEIHBEILE » 7o < BEYEA
HLEh - 72

ATCC-106 H&Fix A v 4 v (BHBRFL) OFAEIET
fLOFRH R U UM S e R A TR L, (B0 RiR
T Yo TELDNCRERIERNT B L RTER, T
= HN-6 %# o bottom fraction 1z ATCC-106 %
#Ho top fraction {EE T, WL ICHEHREL R
ot HN-6 i rhn @ U TtHh - 72, —F, ATCC-
106 % @ bottom fraction & HN-6 R D top

I 1

25 5 50

Relotive number of local esions of ATCC-106 strain

Concentrotion of bottom froction
(HN-6 strain) in the mixed jnoculum
(ug/ml)

Interference caused by mixing bottom fractions

of different strains on beans.

A : Inoculum prepared by the mixture of UV-irradiated bottom fraction of
ATCC-106 strain and bottom fraction of HN-6 strain.

B: Inoculum prepared by the mixture of bottom fractions of ATCC-106
strain and bottom fraction of HN-6 strain.

C: Inoculum prepared by the mixture of UV-irradiated bottom fraction of
HN-6 strain and bottom fraction of ATCC-106 strain.

D: Inoculum prepared by the mixture of bottom fraction of HN-6 strain
and bottom fraction of ATCC-106 strain.
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fraction #EAT, ML= b D1z ATCC-106 Ko
RERE R Lz, Lo L ATCC-106 R+ HN-2 %
HOBEELOBERCTHORBIC L B i hiElox
T IDOFMFBL LEWHR I, BEHREOKRE X 21—
T LDy T2

HN-6 ##f & ATCC-106 R bottom fraction %
Buv, —HDORHD bottom fraction DR —FIC
L (Gug/mé), oKD bottom fraction DEEAEE
A CRERCEE, BEOEIRLIZEMBTH LTTE
FHOH D & 3B bhic, L VENMNERBHCRE
HAb L7 bottom fraction X FEEREXTRI AL 5
TH- 7o (Fig. 11),

D E 4 [ED FEREEE SRR (25,000 rpm, 3 #5R,
6 W, O, 9BERD) 1T ko T X HITRS L - bottom
fraction # {8 TG D\ CHEER 21T » 1o, BT Y
A v 2B ORGHITROEROS L I BT Lich -
TETL, 4EHDELEFIRE > THELI bottom
fraction % 1 Bl0> $ D HATH 1/7~1/10 DREYHT

6000 %

5000
4000
3000
2000 r—

7000

Total number of fesions produced on 12 half-leaves

1 —1

i
/ 10 100

Concentration of igp fractions (ug/ml)

Fig. 12. Enhancement of the infectivity
caused by mixing of top and
bottom fractions (HN-6 strain).

O: Inoculum prepared by mixing of top (HN-6)
and bottom fraction (HN-6) separated by one-
time density gradient centrifugation.

® : Inoculum prepared by mixing of top (FIN-6)
and bottom fraction (HN-6) separated by four-
time density gradient centrifugation.

4 : Inoculum prepared by mixing of top (ATCC-
106) and bottom fraction (HN-6) separated by
four-time density gradient centrifugation.

Poto, Fig. 12 e 0% Fig. 13 T 4Bh, o
I 5 LTEB R bottom fraction (10 pg/mé) i 1,
10, 100 pg/mé O top fraction XEECHEETHEL L
OB A B Lz, HN-6 & ATCC-106 0R/c 5%
o top & bottom fraction H{EM THAE LT {
itz <P SN G oY (b

% 2T top fraction F7cil bottom fraction ¢
HHMEECEB L THo 30 5k s 10 MBI
fraction %@ LI G bR OB i Aabh b
DG DA FI, top fraction & bottom fraction i
LEIOFEBREARIE O L > T3 b Oox By, 3t
B& LT 001 M Y vEMEEWR (PH 7.0) RFETHE
(4 v W) W X s THERRE L7z, Table 19
by Table 20 WiRTEBD, WThOBETL
B OB D LRS-, Lichis T top
fraction t bottom fraction 23941 iEHE Xt
T30 HEERTAEELIFERANEDLR LIS T
H5b,

6000L
5000
4000

3000

2000}

oh

1000}

Total number of lesions produced on /2 half-leoves

j 7 700
Concentration of top fractions ( pg/ml)

Fig. 13. Enhancement of the infectivity caused
by mixing of top and bottom frac-
tion (ATCC-106 strain).

O : Inoculum prepared by mixing of top (ATCC-
106) and bottom fraction (ATCC-106) separated
by one-time density gradient centrifugation.

® : Inoculum prepared by mixing of top (ATCC-
106) and bottom fraction (ATCC-106) separated
by four-time density gradient centrifugation.

A : Inoculum prepared by mixing of top (HN-6)
and bottom fraction (ATCC-106) separated by
four-times density gradient centrifugation.



156 LB RFREMALE K8E H2H

Table 19.

Interaction between top and bottom fraction

inoculated at different time.

Intervals between primary and
Primary inoculum Secondary inoculum secondary inoculation
1/2 hour 10 hours

Top (HN-6) B HN-6 193* 216
buffer ottom (HN-6) 212 242
Top (ATCC-106) B HN-6 187 214
buffer ottom (HN-6) 215 229
Top (ATCC-106) B ATCC-106 239 248
buffer ottom ( ~106) 240 257
Top (HN-6) 5 ATCO06 215 227
buffer ottom ( ~106) 187 244

* The average number of local lesions produced on 12 half leaves of beans.
The concentration of the virus was adjusted as 20 pg/mé.

Table 20.

Interaction between top and bottom fraction

inoculated at different time.

Intervals between primary and
Primary inoculum Secondary inoculum secondary inoculation
1/2 hour 10 hours
B HN Top (HN-6) 169* 158
ottom (HN-6) buffer 195 171
5 - Top (ATCC-106) 182 239
Bottom (HN-6) buffer 192 244
B ATCC-106 Top (ATCC-106) 124 172
ottom { ~106) buffer 118 179
s ATCC08 Top (HN-6) 124 273
ottom ( ~106) buffer 116 284

* The average number of local lesions produced on 12 half leaves of beans.
The concentration of the virus was adjusted as 20 pg/mé.

3. dn vitro (CET 3 top fraction XBUIT
bottom fraction DA JL X ;EMDTE

R AMV (HN-6) % 1 [E0 5 8% i 5 & B O C
top fraction & bottom fraction &4}, in vitro 1T
YT %A bottom fraction @ 4 v XiE O AT
7o 1 EOEEREAEHE.LTHE LRI bottom frac-
tion X\ YA LT\ /oS top fraction (RREH:
A H LT\ iAo 72, bottom fraction % 100 pg/m/é
DY A NAEECL, YRy 74 &~ THEE30C
DOEBEFCRE Lic, ohva 001 M Y BEEEE (pH
70) THug/mbizicd L 5RERL T A7y (H
BRFC) OFFCHERE L, 30°C T3 HEEHS Lok
bottom fraction oYtk DWIA 1, HEIHL

1= top fraction . bottom fraction DEEILFNFh
5 pg/mé I 2, Table 2L 277 L1z & % b bottom
fraction (I 1 B C¥ CIlig#HIDREGHED 27% WAKT
L, 3 HDTIL A% &5 - 1o, BGHED KT L7 bottom
fraction 12 4°C -C{R% L7z top fraction AR THEM
U, ZOBYMA T, b L oM EIE T C
ENTER D oo, Lichis TEORERALIL bottom
fraction R/ v 4 W RIEMEOBEFRIT LI H LD LB
oA, Fiz bottom fraction D 4 s 2 {EHEL 30°C,
SHMITEDREAERHET DI Lhvdbhis T
FRC LT top fraction &7 4 A R IEMHORHEC D
WO, FEERICRIV 7. bottom fraction (Z{HES
ORALE Vi <3 51T 2 BIOFEEEEEAELE LT X
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In wvitro inactivation of bottom fraction of -
AMV (HN-6 strain).

Table 21.

Aging in days at 30°C

Inoculum®

0 1 2 3
5 o 1802 489 174 72
ottom fraction (100%) (27%) (10%) (4%)
. 395 1 196
Bottom fraction+top fraction kept at 4°C 2770 ° o
(100%) (25%) (19%) (7%)

(1) Top and bottom fraction were prepared by one-time density gradient centrifugation
and were kept at 4 and 30°C, respectively. The concentration of both fractions was
adjusted as 5 pg/md.

(2) The figures represent total local lesions on 12 half leaves of beans.

In vitro inactivation of top fraction of
AMYV (HN-6 strain).

Table 22.

Inoculum

Number of local lesions(?)

Bottom fraction®
Bottom fraction+top-1 fraction®

Bottom fraction+top—2 fraction(®

228
1455
912

(1) Figures represent total local lesions on 8 half leaves of bean plants.

(2) Bottom fraction was prepared by two-time density gradient centrifugation. The concent-
ration of top and bottom fraction was adjusted as 5 pg/mé.

(3) Top-1 fraction was kept at 4°C for 3 days before inoculation.

(4) Top-2 fraction was kept at 30°C for 3 days before inoculation.

> THEBLDTHSH, =D bottom fraction i 30°C ¢
3 BB L7 top fraction AR+ RS FH~7,
SR & LT 4°C W2 L #o top fraction % bottom
faction B CHHE L, ZDEYHEDERSE 30°C T
3 BB LI top fraction DAEMIGHHOHIREY
W7z, Table 22 /R LA &b bottom fraction
1 30°C ¢ 3 BRARE L7 top fraction A {4 R
AT bottom fraction D ERHL: A 4 {55400
TRfo, B E LT LCIBEIE L top fraction %R
ETHFIH 64 fEDOHINTH » FoD T, top fraction %
30°C T3 BREAEALTHH 60% DY 1 v 2 EHHF
BLO I LT b, SRHOERMD n vitro &
kT2 top fraction @ ¥ 4 v RFEHOMMEL bottom
fraction Il LT Z4oDTHl\ 2 & 2vdohn o 72,

4. in vivo [CH(FD top fraction KBS

bottom fraction DD A IR EEOMME

A4 v 2 EY, FRORRE & LI in vive I
B ABGBEIMET TS EHMEIRT% (KUHN b,
1961), # =T in vivo I BANEM LY top frac-

tion & bottom fraction 43 CH<, HN-6 %4k
% #,v2 (White Burley) wwBSAE L., = (10~11 B)
TYA v ARHESE, BER 1B BRI LY
4 7 PRt A T R EE L M 30 H B R R Aol
PRI R A TN L, ChDOBFREND Y 4+ =
ZAEE L, 1 EOMMRE SRR LSBT top fraction
& bottom fraction &43i}fz, Table 23 WiRT & kD
1% 18 H B D bottom fraction (5 pg/mé) (@& F&
Yuth A7k Uich3 i@ % 30 B H o bottom fraction (3%
el 2z & A FHR LT T, 551 30 B B bottom
fraction 7¢ & N & 18 H B @ bottom fraction i
% 18 H B top fraction Z{E T L, Byt
DFEIMNE TSI FER, % 18 B B @ bottom fraction
DRHIEIC Ho LC, #5030 B B bottom fraction
DFRHTIL D DTAED 5 Foo ThUL in vive BT D
AMYV OFREHRILL bottom fraction WAy v 4
WAFEHEOMICT L AL LBbh3,

in vivo V5 top fraction OAREM(LE TS
FobIEEE® I8 HB & 30 HH D bottom fraction &
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Table 23. In vivo inactivation of top and bottom fraction
of AMV (HN-6 strain).
Number of local lesions(®
Inoculum®
Expt. 1 Expt. 2

Bottom-1 592 682
Bottom-1+top-1 1163 1263
Bottom-1+top-2 1135 1128
Bottom-2 1 30
Bottom-2+top-1 32 129
Bottom-2+ top-2 27 96

(1) Each fraction was prepared by one-time density gradient centrifugation. The concentra-
tion of top and bottom fraction was adjusted as 5 zg/mf. Top-1 and bottom-1, and top-2
and bottom-2 were prepared from the infected tobacco plants of 18 and 30 days, respec-

tively, after inoculation,

(2) Figures represent total local lesions on 12 half leaves of beans.

% 1I8B B L 30 BE®D top fraction #FNFhE
F RO g Lic, L LIEER IS RED
top fraction DAEERNEMEE 30 B BOF TN
ThTNCEVBETH - fo, BEH 30 B B0 bottom
fraction W18 HEH & 30 HH® top fraction #E¥1:
BLEBETH- e ChEDERND in vive ITkIF
5 AMV OFREHA(GT bottom fraction »% top frac-
tion LB LTWH UL LI LR BbLM LT,

5. % %

AT 4 ZDOZFRST OBRMEC 2V TUI T h ¥ Tiow
COMDOHENRDHDH, Lo L top fraction D&z
BALTIHBEITL > TR 5 T % (BANCROFT b,
1960, 1961., FRISCH-NIGGEMEYER %, 1961., GIBBS
b, 1963), T B DR LMNCT B IDIEELILH
BREAEELY 2EBE LTI E—T RS 25T
top fraction » bottom fraction % {§7-, = ST REH O
EROAEYFANB DI SRR L, REREIIT
LBEREDONTHA VY, 347, 2v=FV %
FCTHE Lo, ARG THB L 35 D ERIC AV
5%k top fraction 1T+ XCREHMARXF, bot-
tom fraction WOLEPHENTHED LN, FhoRis
SEOBEMPC S\ CLRA UERABLN, Lichs
> TR LOCKREFE b BT, Ko4 vz
top fraction MERHEAB LicvboLBbhb, &
T A v ZDEFEC BTG ED e top fraction 23
WIS ABREI L EEIC I L O E LT OWT WOoOoD
(1965) X top, 47s H N middle 4% bottom f

¢

VR TS 5 LB TINEAT S L Bbh R
i, BED L FBELERATRV, EROBELE
fohs, Lo LEEAERE AL L7: top fraction 2 TMV %
BT 1 bottom fraction DRGLHIIIEIT Lo 72,
VAN VLOTEN-DOTING & (1967) 4, bottom {4 RNA
DI T LT IR R & o TR » fo i top-a
RNA #EECEMT D & FREr R4 5 2 L WmeE
Lice UL7edo T top fraction i X % RYuth 0 BEIMIL
AMV @ top fraction DM »EES+5L0LBH
h,

‘VAN KAMMEN (1968) 134 Rt 4 v 2 TH
% cowpea mosaic virus (CPMV) »URGeEa AT 57
DICIIEEE A 445 middle & bottom DOWEHST A
HETHO, BETILIASHEMCYNELY 2 be v T
NTHELUECTRER I ANV AR T THD EH U
AMV R TCHLAMRETHLA IR E kD, 4 BIOREEE
BENEEO X - TEHNc bottom fraction X1
4775 5 7o b DICHATH 1/7~1/10 DG IIAET L
fohs, top fraction #ENCHRET 5 & § & ORGP
[EIfE L1z, ZOEEIL VAN KAMMEN (1968) 12 X » T
XN CPMV & ¥ 5724 =12 2 Lo AMV
DEFS b B TIIEYEE B LiswRgsy 4 v 2R
FL#EXNh %, EHC VAN VLOTEN-DOTING b
(1968) & v 4 v 2 DFIR & BEY: 1 & OBARA B B »
BAL T B IedRILE E OB D RO OB YA 1L
Lo AMV RITFHLETH Y, Fi top-a 5o RNA
#7213 bottom B4 RNA % BUEICHME LT HRkK
FHL v 4 v 2 RNA OB L RSO - foZ £
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B AMV ORBYUz 137 { L 1 top-a RNA & bottom
RNA D 2O b BTH B LBEL T 5,

DELRILBFAMD top fraction & bottom fraction
DOEREC BT HHEEER TR, SR OVTHE
Ba ATl - 7oy, WIFhoRH D top fraction & bot-
tom fraction OEARITIT LRBYMEDIEMHIRD
bhtc, VAN VLOTEN-DOTING 5 (1968) 7oH 0N
MAJORANA B (1969) 4 /e 55D bottom F4 &
top A DM AT L ) RPEDOET B L EHELT
F 0, AMV X\ /g 5 %5 D top B4 & bottom B4y D
HAETC RV TLRERAH O LN TELONL LK
e L LR UARG il v 4 » A TH S tobacco
rattle virus (LISTER, 1966., FROST %, 1967., SEMAN-
CIK B, 1968., SANGER, 1968) 7c & Nz CPMV (VAN
KAMMEN, 1968., BRUENING, 1969) CIIRf0HEE
L TRHERMERETELDEE LRI ONE A L
HINTED, AMV okt EHIBHAT o &8
WETH D, APFRLBTILRL HRMOMEGEC X
- T, top fraction 7¢% NI bottom fraction WAFEZE
THRBEWEY 4 ¥ 7 VBRI L RIEFHOKRE S
PHRE LT, fBORHC I LN e RifR a1
W45 ATCC-106 %#ffis HN-4, HN-6, PC-Y %
& OEASRITBVTIL bottom fraction F UTHW
TR OFREA B L, VAN VLOTEN-DOTING &
(1968) i3 2 fEE DR A RH D top-a RNA & bottom
RNA O &ERC L - T, WARROMELETHH L
RREIEDR/E, v 4 v 2ABEEROULER T OER
FRETDHY R bo vEGHLCHER SFFPECKH
5y 2 Fu it top-a RNA #F7:1% bottom RNA =

RELTVAZ XL LY, L L MAJORANA
b (1969) 134 ¥4 VISR HE A T B Rl (Me)
EEFEGT AR (Si) OEAETEBEL, Me 0 top
BArE Si @ bottom BADOEERETIE Me LRIUR
TWRBL AL LS, Si 0 top & Me @ bottom
B OMER T Me LRI DRI MU L HEL
Tw3b, #FHHHL ATCC-106 RiftE HN-2 FRffioid
BRICBNT, WThORFIC LB S o\ AR OREE
BEREIDT, TOBRRITAVLRKELOBERC
Lo THEHREDO Y 2 b YRS RE L
WIEREKRL, BRSOY 25T E5%L
OFFEE BoTHE IhERbiWC R B LT
W

%72, i VAN VLOTEN-DOTING & (1970) {3,
AMV SR H T 57D top-b B4, middle

RG7HUR bottom 47D 3KANBETH -0k
WL, HIFTOHEOHRCI\NT top-a HFHEE
B DA TH D L UCHBELYEE L, LIch- T
AMYV OB OG-V ERER S £, SHIH
FEhicTuEisbinnd s Bbh b,

top #7ciX bottom DX B LD fractionifﬁEKﬁ}
8L OB ORI O Bk i~ pt, B R IS 30
SRR T D EHEERERDb RIS 5 e, 30 5L
HORRZEIC DWW T ERT 20 E R H 505 - AMV o
REHIZIY top & bottom @ fraction ANIUEFEIFRCIE
BRI BN AL inofo, TDOT &
AMYV OER LU BRI FL BT 5 5 L CER
EFETHLLO5CEbh s, F7c KASSANIS (1966) 13
4TI satellite virus (SV) & tobacco necrosis virus
(INV) oW CEBRER 1770 - T B h5, TNV i3
SR S AU S ERALAIC SV DB TR
Tl SV SR, SV e DML 5 BT TNV
PEEINRTE SV ORE AR DL ERE LT
b, Oy 4 v 2THDLH AMV, L TNV
R LTHIET 5 SV ORI BT 5 ERIED
bhaZ &L LHETH 5,

AMV O REZ M DM E X HICEPTScDIC in
vitro 1o BT in vive BT 5 7 4 v 2 EH O %
top & bottom fraction 4T THEI L1z, in vitro
BN in vivo DWTFRIZIE T top fraction @
v 4 v ZREEOEL bottom fraction b LT
D TEZ ERBB Lo, LICh - T in vive
R TR M ORR L & LIEREPMET T 50
T34 bottom fraction WHFRHYLY 4 v R EED
WoTkERT 5 L adbis i,

P ko X5 e oErB+s AMV il&b
DTEHL ORFEAFET B LN E TRBEIRT
Wh, Zhik AMV RHRFCBWTERDOR T
WIANRTHDEBELOND, TTEHLMILL D
Z, AMV ORI EBTIIBEEEHE Lic 23, &
7e{ &% top & bottom B 23RIEFICERL S HARFIC_
RGP ERF LS 5 X510/, EHLRINETTOLS
B, WrTe BRHEIO top & bottom DS DMBHEZ
ko CTHREEMR R LI, ET05 2 in vitro 15
5O in vivo IE\T bottom B4 top B4t
7 LT E D TREEL L3 2 & RO T B
B L5 RBRBMOE T2V L, B2 HEco®
LTz Y BHCTA—HELE I ELDRD, LA
» T AMV RHEDOSH 2 LITHRRTORRE BT
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Nz T, WEFABRICIAIERNEIHOT M
BRI S T BIANVAZATH LB L LR,
5%, KBTSV GRETHEBRZ C L 5ER1ES
WOENERIE L Eleb it w2 L35 ¥ Th
T,

V. PO 707 2EHFALIIM4LR
(AMV) RNA pFEFHFER

TUNT V7 74 794 0A2 (AMV) ORI B
O AMV E i v 4 v 2 & O FBERE T T
& LTA Ly A » 2BEEEO T L/ TRERE D
T T 2/ BEFIORENE L b, —J7, RABOESR
w5 & bEHE, OB E A mMEFNAED
HbH, Lo, UL ekdsmEKE bR ERK
BhDOERAL AMV OF B HIC KT 5 R iEzE R
HohRlhotc, TOHHELT AMV OFHHEH I
INE GRS T H B top-a RNA D—35r DIRIEHEHRIC
I o TIEGR T3 (VAN RAVENSWAAY CLAASEN
5, 1967; VAN VLOTEN-DOTING %, 1968) 7-h 1,
Liew, #xax94 2940 x (TMV) o ATH
RO TN EEABEOTIR T 3/ BHHIGERE
EROMBMHARZ B, X i 200 B ATERKE
D5 H 120 RIIEBEECIIFIB A LA b5 fo, TOHE
e LT TMV-RNA 16400 D X 7 L & F F2 b
WXhTuwad, TMV AESEY 2 — F3 501
Bir X 7L A F Fii4e RNA 0 74% 3% -3, oo
RNA #45i3k%5< TMV oI ol
B EEREAENRL) ka3 -FT50THAS LELD
nic (e, 1966), Lichio T4 v 2OREEN LU
FHATIET 5 720134 RNA DERICOWLTRANS
ZERHEETH D, BEOBERICED L AR
MR D & v FE 5T 5 IR T H B 2MEEEOFL
FIEF fo b O @ik & B R TH 5 DRSS
THbH, LLinb A vz RNA O3 ~C oA
FIHRET B & LRI, £ 2 TEED WD
v 4 v 2 RNA OBRGEEOHE Mk Ao
B EMTEDNIG Y AMY 24 E LTI 21
Uiz,

1 B DA BE3 AT 98 1L R OE Y 10 Eo e fTich
iz, PHILLIPS & (1958) 3 DNA &1y Brucella
abortus S UCB A L DNase fUE L7
VEPRIG Ui fen e b LT, COERICX T
DNA HUADBELHL UHTEH S i, 13ER UE,
Systemic lupus erythematosus (SE) @B EI1E 1S

%1 DNA X W% %55, passive cutaneous anaphylaxis 7¢
LU AR A IS T 5 2 L BFR I Wi (SELIGMAN,
1958 ; DEICHER £, 1960; STOLLAR b, 1961), ##
LEVINE & (1958) & Ty,x 7 7 ) & 7 7 — ¥ R SREERAAR
LTy ML, @S hichilmEs Taxs 7 ) 47
7 —¥ DNACKR LTRIGT S & L xiRdle, TOMWE
DY A N ZABBEHEDORFIDO S D TH D, — 5, RNAHL
RO PFEAIT DT BARBU B (1960) 43 E. coli a8
Z Proteus vulgaris © Y # V' — sk v 4 F L BLS L
T RNA L BRI IGT5 PlE 2 Bl s @mE LT
Bo L LI NLERD 2% g U bl d % BT
BRI LT\ e (HASKOVA 5, 1959 ; COLTER
5, 1961; YACHNIN, 1962; WILSON K, 1965), La»
L, PLESCIA 5 (1964) (3#vFH =¥/ DNA ik
FBEREE LT FLERET VT v RS TE
$1L, DNA 4852 LA TELLBMEL, 26T
& (1965) (%[ #gic LT yeast SRNA kD 4
BRI Lize Lo LIAi6 S E TOHE L O EEEYUE
DEEEIIEAECHERE L TEbLDTENLOTH-
7o LIzhio TELW AMV ORFALURAY 4 v
2 & DML AE RNA OfiEE M M bRRET 5700
I3 E B2 RNA HithO B RA BB T2 2 LABRETH
Bo AT TULZTOET ML L-CHL yeast
sRNA 1 i, $i yeast rRNA 1 {5/sH OV AMV-
RNA MEAED, ZhbIUREEO RGOV THEN
L,

A. EBHBERUSE

1. RNA %

et U7 RNA 13855 yeast sSRNA (Worthington
#h), EEH yeast rRNA (Nutritional Biochemicals #),
GILLASPIE & (1965) DJFHEICHE - Tl Lic AMV-
RNA 7 b UM KIRBY (1956) DJFHIC Licpt - Tl
L7- rat liver RNA THh %,

AMV-RNA oFiHl: AMV (HN-6 %) 1% chloro-
form—n-butanol #: & 4 i (EOMR TR 4 N
LR U, $55 AMV (10 mg/mé) 75 GILLASPIE
5 (1965) ®IFEEE Lizpis SDS phenol g AMV-
RNA ZfhtH L7z, i L7z RNA (% 258 mp iR UER
KETFL, 231 mp IR R L (B3 139 453%
SEEEIZ X D), E7 Eseo/Esz0=229 Td -7, AMV-
RNA BRPOBREESESY LOWRY & (1951) Ok
X THNIA05% AT THofoo Bika4 v 7
Y OFEIEEAE LI Y 4 v 2P OB D EGE
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DH0.05% TH- 1o,

rat liver RNA OR#L: BRI E7-4 X I O 84g
1 KIRBY (1956) D50 Lichs Thbl Uiz, fli
L7c rat liver RNA % 260 my B IRBEA R L,
230 my BT IR/ YR U (A A5 66
X %) #F72 Ewo/Es=25 Tk 7o, rat liver RNA
BT OEAE S B % Biuret KL% THE~LN
1% LT Ch -1,

2. i RNA mMFOELE

PLESCIA & (1964) oJiEkiz Licaiy s RNA (RB £
BRI 0.1~05% DB EC 745 L SN LI D)
ERUERDOAFMEEMEFET VT vy FREKFE
1~5% DRI D X5 ENHLich 0) ZREEFTAER
® complex #{ED, B D complete adjuvant &
BRALTYY¥OB B LE FTIRES LA, yeast
sRNA 11 25 mg 32 8a], yeast rRNA 1 0.25mg §
“>9[a], AMV-RNA £ 05 mg -5 [@, AMV ¥ 1mg
30 5 ARG Lic, BFEOEME T~10 B BicFHE)
Bk X 0 4Bl UCHumisx 87,

3. MMFEOR

WS R (KOLMER D) & FAu-CH il F
O Hfi7s b BEOPRICH T 5 RIS A /<7,
A, MiEmER & UM I AL dEE S IR L 0
BEA L7z, ZFBEL Veronal @A K (VBS) *#H
Wiz, PMEIIEARER YR IcE, 30450, 56°C
DT OTTIREML Lic, BiEESRIGOFERE 111
ERUTH D, KILDHER TR 20T
frot,

HEERI

&) 100% Y1 (EL2H )

&) — R 100% HHUITHE < RBRE IR S LR B

FToteERSED L S5 LB D

(4)--+++-25% DM ERAANE M TES,

@-----50% DIMER AN THR S,

-+ 75% D MRS NEM THED,

G)e-+---100% NS MM (SR HOT 5 & BN E

[

HEx IO

—ERBUEE (1:50,1:100) OPifiEI S 54 D
VRO RIS 5 ks UTRE AHHEE 0.1~40
18) WHRTAMGEARICOS L EFHC X 5| AE
DREEHHRDI, ZOHEIHEFEREHETES
BHEHELOLUTTREORERE, To LFc R aky
Mz T3mé & L, BMLUTHESELICEE~e/oey

% 54l mp DRI LRE Lic, 777 7 D THIDE
ARSI I B SELTE N OBICHE & RGOS BTz
LHEOBAEDE (A0D) & 100 R THEKbH LI DT
BHhe Tichb, 100% THE iM% 100% OG-
LCsb Lk

B. £EEB&R

1. 3T yeast sSRNA MF/ESUICH yeast rRNA
MEFOELE :

8L yeast SRNA 7 H R yeast TRNA &
FrfbsfiET v 7 2 v D complex & v 4 FICESHL
TH L DOMEREEY ALYz, ZhbOHlfliE% yeast
sRNA, yeast rRNA, AMV-RNA (HN-6%#§£), rat
liver RNA 7 & QT 8k X W fo— A8+ 7 f5F DNA
L HRF S RE (KOLMER O/ BiK) X487, Table 24
ABE (10 #g) Wit 531 yeast sSRNA iz b O
$U yeast TRNA 175 O i 2 H7E B T icFeSu T~
fERTH D, Rabbit-A 251870 yeast sSRNA M#E
IFEAE D RNA WX LT 256 S AR Lo dimis € TR
Lte, L UED RNA @xf LTT yeast TRNA
2316 FEIT R LAc I 7 & b TG RILH R Lic
DHRT AMV-RNA (TIN-6 F%ff) 7509 rat liver
RNA r3ppited, by THREN BEE CH- 1,
—7%, Rabbit-B 26 87-4i yeast sSRNA i [FfE
@ RNA L 512 £ % ¢S Lichs yveast tRNA @xf L
T 64 %% CRIG L, ratliver RNA & 4 T TH
RIERI BT, 2TLD 9 4 FinbE/oHl yeast sSRNA
MEORRMEC BT HERLY 4 ¥OMGEC L HH D
LB B, ¥ yeast rRNA MiFEIXEMED RNA &
256 f5 ¥ CRIG Uiz, B7eh RNA L QUG TIL yeast
sRNA & 64 {5 F RIS L, AMV-RNA (HN-6 F%#f)
72 HUNT rat liver RNA & 4 Edod TGRS
bhtc, THRHOFERNLIT yeast sSRNA Mg/ H
ZHi yeast rRNA fiFiL yeast sSRNA 750N yeast
rRNA L Z-hZh, b &G L, Rics RNA
ORI THL N RERPBDONRICT b
T Y FREOH MBI BORICL D EEbh 5,

DX —EFPUEE (1:50 F/21k 1:100) D yeast
sRNA [ (Rabbit-A) 7o H O yeast rRNA [
TR BPUEE (0.1~40 pg) THERSGRIES i, K
G okER e LS OR L, Fig 14 kRl
o2 & i yeast sSRNA g (1:50) 1L 05 pg o yeast
SRNA 10ft LT 66.5%, 1 pgicst LT 94.3% obthis
BRI RDDII, SHIT 3 e, 5 rg, 10 pg b U
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Table 24. Titer of anti-sRNA serum and anti-rRNA
serum in C’-fixation test
Anti Dilution of Antiserum
Anti ntigen
ntiserum 1/16 1/32 1/64 1/128 1/256  1/512 1/1024
(10 pg) / / /
Yeast sRNA b3 # H # 4 - -
Anti-yeast Yeast rRNA + - - — — — -
sRNA serum *AMV-RNA — — — — — — -
(Rabbit-A) Rat liver RNA — — — — — — —
Control — — — — — — _
. Yeast sRNA e Ht e H 1 H# -
Anti-yeast Yeast rRNA L R + — — — —
sRNA serum Rat 1i RNA N L
(Rabbit-B) at fiver
Control + - — — — — _
Yeast rRNA E W 1t H# + -
. Yeast sRNA # H 4 — — -
Anti-yeast AMV-RNA “ " B _ _ _
rRNA serum
Rat liver RNA + + - — _ -
Control # — - — — —

* AMV: Alfalfa Mosaic Virus (HN-6 strain)

mor_y . ——
Q 80
X
S
& 60
S
Q X
3
Iy 407
9
Q
20
0 1 1 H A 1
/ 3 5 10 20

19 ANTIGEN

Fig. 14. C’-fixation reactions of anti-yeast sRNA
serum with: O, yeast sSRNA; x, com-
plex of yeast sRNA and methylated
bovine serum albumin; O, methylated
bovine serum albumin.

Antiserum dilution=1:50

20 pg D yeast sSRNA LRSS @ienithEh 95.3%,
95.3%, 97.6% 7t N 95.8% T - 1=y [FIEEC LCH
B E LT yeast SRNA & » F a{bifiET v

7 3 v complex K5 G % 98 X708 yeast
sRNA (-4 aRIBE VD U LSEL LT, BH%E
EEE LTRHG I 2 F {bRiET A+ 7 3 i LT
0.2 pg OHURE T 96.2% &5 b RILA R K I E LA
5pg TiREE A ERIGHRDLNTIL - 7o, Fig 15 (341
yeast sSRNA [fijEiz AMV-RNA (ATCC-106 %),

yeast TRNA, rat liver RNA 7o b OB X &fo—
KAy riET DNA #RIDEXEIBRTH D, Bicd
RNA i LTIt yeast rRNA 72310 72 500 20 pg D
PURE TERFR 28 1L UM 15.5% Lo i KIGHS
RdBD, AMV-RNA 7O rat liver RNA
L ORIGERD BRI o To, —F, BBk IEi—A&
A ¥ DNA 2310 pg 70N 20 g DHURETE
NFN 335 LW 74.8% OEKEESRIGHED LA,
R7end RNA 4 5 0 X D #idofc, i yeast
rRNA i (1:100) &3 5% yeast IRNA oM
HIAICHERS Fig. 16 TH B, P yeast rRNA [fiF
157U 10 g @ yeast TRNA o LTENFER
83.1% 72BN 825% DR USHGED H it 20 pg
T 30.7% &1c b, iG55 {7t -1, yeast IRNA &
AFALEMFE T+ 7 3 v O complex IEL LTH
W& yeast TRNA & OIS & 12 E FHROME M H
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Fig. 15. C/’-fixation reactions of anti-yeast sRNA
0O, yeast sSRNA; x, yeast
rRNA ; 0, heat denatured salmon sperm
DNA; 4, rat liver RNA; @ AMV-RNA

serum with:

(ATCC-106 strain).
Antiserum dilution=1:50
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Fig. 16. C’-fixation reactions of anti-yeast rRNA
serum with: O, yeast fRNA; x, com-
plex of yeast rRNA and methylated
bovine serum albumin; O, methylated
bovine serum albumin.

Antiserum dilution=1:100

BDHNI, 2 F LA MET v 7 8 VIS KL
0.2 pg OWEBECTTILDIEL, Lo &b ilivRIbgy
RUICH 1 ng OFLEE TR EA ERIEH S LI
Hio e YL yeast tRNA [ (1:50) rH7c2 RNA
L DRGE A W~ ki, AMV-RNA (HN-6 ) »
10 pg DHUREC 27.9% ORIGHRDBR, BEE X
To—ARgEY r 57 DNA L ORIGTIL 100 512 F WL
Bl L 10, 20 75 5 UNMC 40 g OHUERCH LT

PER CENT C' FIXED

700 L

uf
o
|

40
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X
X L L L L1 ,L_J
0/ 2 3 4 5 6 7 8 9 10
Hg ANTIGEN
Fig. 17. C’-Fixation reactions of anti-yeast TRNA
serum with: 0O, yeast IRNA; x, AMV-
RNA (HN-6 strain).
Antiserum dilution=1:50
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Fig. 18. C’-fixation reactions of anti-yeast rfRNA
serum with: O, yeast rfRNA; x, heat
denatured salmon sperm DNA.

Antiserum dilution=1:100

FhFR 144, 19.9 705 0N 27.4% ORIGHERD BT
(Fig. 17, Fig. 18),

2. #i AMV-RNA MEFOELE

AMV-RNA (HN-6 #f) & * F v L4 ifilF 7 v 7 3
v complex U4 FCHE LT AMV-RNA ¢t
W B AR A Yk B, Table 25 (34 HiR (10 pg)
X B PUI TS O Fili 2 HE LicFsu TR T
%, Rabbit-2 ms s AMV-RNA ©
HLTRBECREARDOII, Lol iFH AMV
R LT 12855 CIRIE M id b, Lih,T
AMV-RNA 2:BID R T ENTEM ooy A4 v 2
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Table 25. Titer of anti-AMV-RNA serum in C’-fixation test.
Antiserum Antigen Dilution of Antiserum
(10 1) 16 132 1/64 1128 1/256  1/512
*AMV-RNA i + - - - -~
AMV ## Bl + — -
Anti-AMV-RNA serum Yeast sSRNA B HH H# — - -
(Rabbit-2) Yeast TRNA W + — — — -
Rat liver RNA H - — — — -
Control + - - - — -~
AMV-RNA # # # - _ _
AMV i i e H — -
Anti-AMV-RNA serum Yeast sRNA i i + - - -
(Rabbit-4) Yeast rtRNA L H — — - -
Rat liver RNA # =+ - - - -~
Control + — — - — ~
* AMV: Alfalfa Mosaic Virus (HN-6 strain)

EOEVEAEL, o4 v AEAEYUE L MR X
hicrdeEbhs, %o yeast sSRNA i LTix
64 {5 % ¢, yeast rRNA 3 LTI 32 5% CRIESER
HH, AMV-RNA @& UT L 0 b HURfin®s - 1o,
rat liver RNA i3 UTCd P LG EBd B,
—7i, Rabbit-4 2:6 86 ciimiEi AMV-RNA
U T 64 5% CRIG L, K% AMV ot Uik 128 6%
FCRIGHAED BT, yeast sSRNA it Uil 64 %

-

00,

Per cent C' fixed

Mg Antigen

Fig. 19. C’-fixation reactions of anti-AMV-RNA
(HN-6 strain) serum with AMV-RNA
(HN-6 strain).

Antiserum dilution=1:50 (Rabbit-4)

F TGRS S, AMV-RNA 345 REIT
W LT it @i - i, F10 yeast IRNA 7o b x
= rat liver RNA 23 LT ¥ IS AR b T,

DOEC—~ERHFUREE (1:50) ofi AMV-RNA 5§
(Rabbit-4) & AMV-RNA (1~10 pg) % KIGX87,
BUGofERE s Lo OR LTS, Fig 19 @R
LicZ &< 5pg o AMV-RNA o LT 16.1%, 10 ug
X LT 83.1% D@ & SUS RS b i,

3. EJURRILAF FICKBESHER

bl yeast sSRNA i (1:50) i34 % yeast sRNA
(10 pg) 7o b TNTHL yeast rRNA il (1:50) €3 %
yeast TRNA (10 pg) OWikfEERIGICRIT A2/ X 7
LA F FORREGEY R, L/ 27 A F
¥ (B AFE v 74 115 -GMP-Na,, 5-CMP-
Nay, 5-UMP-Na, 7¢ b 0512 5~AMP-Na, D 4 C &
5, EREOTEI LB e, 2747 ¥ (10,
30, 50 pg) iR 4°C © 24 Wi SIRE %, PUR, Hifkie o
CRBIMF ANz BIEF T e o oo L Lisaib 45
DE/R7LFFF (10, 30, 50 pg) VIFhod Bk
GLULEIE Lish - 1o,

4. E =
AMETHS 270 X 5P yeast sSRNA M, B
yeast TRNA M 7c b O H. AMV-RNA fEs 85
iz, Pl yeast sSRNA M5+ 5 yeast sSRNA &0
WAES & RIGIE 0.5 g ORI LT 66.5%, 1~20
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ug DPURBICIT LT TR 95% Hitk OWitkki &K
EpERd LT, b OEEIL PLESCIA & (1965)
DG LU LTV 5, —7, Bl yeast TRNA [migic
X4 % yeast rRNA (3.5 75 ONC 10 pg OPUF F st
LTERFN 831% 1obH T 825% DR IG 1 B bh
t2o LL 20 g T 307% 7o h, RIGAEE <78
oo TR ETIZIRE X 7o DNA #iff, RNA Hifk/es
VW& polyribonucleotide HifkD KIS D % < VLI
PRRIZELTHL I LIGAMOYIRE LN 5 & RIS
7B B L5 THB (SEAMAN 5, 1965; LEVINE
5, 1960), LA Lisasil sRNA HiED X 5 aEfEo
PR ML CTORIEAET Lish oo b W oORELH S
(PLESCIA B, 1964), “hbBDOERIFURE LTHV
HIROBIHC L > THEDHRE L) THENY ¥ O
BFEC LD b dHo o (BED, 1969), F i yeast
sRNA WHINT 27 3 VB LR LBOBREGHETH
Biooic sRNA &3 LTEA I ciffid rRNA X
DETE—-THHIELELOR D,

$ RNA [ PLESCIA & (1964) DJjaic Uiz
7T RNA & 2F (b4 mE 7L~ 7 1 v (MBSA)
@ complex % v ¥ ¥ H L THLIIZDT RNA-
MBSA complex x4 2% I 4 f~7c, Lo Lk
yeast sSRNA [iE7s 6 UL yeast rRNA [MiiE -4
% RNA-MBSA complex DRIGIIEEED I & DITIE
L R o AROR B, Ll PLEsCla B
(1964) 7cH MBS (1969) DM & & 5 L4 calf
thymus DNA [ b P 7+ DNA e
%1% DNA-MBSA complex Ol DNA ok
KiGXei- X b 4 dis- 7, T/ STOLLAR (1967) (%
DNA FORIEAENSH TS systemic lupus erythe-
matosus (SLE) B&MfiE% calf thymus DNA, calf
thymus nucleoprotein 7g & UNCHE 4 D3> histone-
DNA complex =3t LTRSS, ZoMmiFiidiz<
L 2EBEORE L ST A LEE Lic, SHIEER
B i B OV RN BE D #E BB native DNAS I 3HUF R
FHOXRS TH-TcEWMUT D, Lichio THRHA
HE T\ T FRT complex Wkt U TRHRINT G T
DHADEAE ST AL SEE G T T 5 B3
5%, '

$( yeast SRNA fif57c b O yeast rTRNA  [uf
i3t LT MBSA # RIS S 27ckEa, 0.2 ug OFET
RIEHERCEL, 1~56 g OFFEECLIEEA ERIE
BRDLNILH 5 1oe ZOFERMDEGAERBECK LT
RIt3 A560 A CELE SRTHA I LEPEDHEN

7o AL PLESCIA & {1964) 7o 5 ONCHRES (1969)
O E—F L1z,

$i yeast sSRNA (fiifii/e b ONTHL yeast rRNA |y
DOFURIC B3 A4 R 25t s RNA &
DRI A A S UG E AV THER L, #l yeast
sRNA MiFcxf LTt yeast TIRNA 2\ M G L
fohy AMV-RNA 7c5 0% rat liver RNA & ORIGT
1FEAERDBIAD 5 12, P yeast IRNA MiFict
LTIt yeast sSRNA, AMV-RNA 7500 rat liver
RNA pinTFha b RIE L, Lich-TIhb
OPUME LR 5 RNA L RIET 55 KIG DS
FBOTH U RNA & Wi LR ZER RS DI,
SHITBEN S —ABE Y T DNASH LTH R
EAER® B, PLESCIA & (1965) 12 X » TH#E S hic
Pl yeast sSRNA 1 stT 2 SUGHE & WUCuto, BalEbT
HOBHRE T OVTIL I E TIc % K OB DH B rH
RNA M, #i DNA mEeb Uil sy 271
#F FE OIS T L FE URlE & Bl HRERIC
TR EREI BN T B, T, BB
ERCHET 2% S 1R T TANENBAUM &
(1963), SELA & (1964), SEAMAN &> (1965), BUTLER
B (1965), PLESCIA 5 (1965), 7B UNCTHED (1969)
VLA b I REEERE LR DA BUR IR E B B85 L C
WHEBE LTS, L Lighsh A& i B
yeast sSRNA M7 HOVCH yeast TRNA ML 4%
DE/XILAF FIZ L TRIGHIRES it - P
= DR PLESCIA &5 (1965) D3 U7-Hi yeast sSRNA
Mg & Ris - %, SLE BHEMBECK 4% B. natto
DNA ORI (STOLLAR B, 1962) 7ob NP+ 78S
T DNA MiECH4 2y riET DNA OFIL (RES,
1969) kit By I F Ay TxIL4F ¥ (FUSC
Av:7z DNA #fgKkf#L, DEAE vro— X% 5 42
9Y IS4 LT HY TRXILFF FoO chain
OEZCUIcas THE LIZ 4 D) ORERBOKEE,
/R AF FICL > THEDRLITLALZDBR
Ko fohid ) % 7 v 4 F Fo chain & X oiinc
Eb e TIHERIREIER T AHE LR LI E8E LT
Wh, AWEDOH yeast sSRNA Mi’s b UM yeast
TRNA I BLThEHICA ) 2 7 L4 5 FOIM
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7o Th iRk Lz,

10) #ro—27 %5 — ME (€55 72) L5
ERKENC k- T HN-6, ATCC-106 &0 PC-Y
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RO OUBEHLHBELD 1gG DL RO ME & —3K
L1,
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Summary

1) From the naturally occurring pathogen of
alfalfa, red clover and Ladino clover in Hokkaido,
six virus isolates were obtained by the serial local
lesion transfer technique. These isolates were
designated HN-1, HN-2, HN-3, HN-4, HN-5 and
HN-6, and were compared with the previously re-
ported AMYV isolates (ATCC-106, Tobacco B, AA-1
and AL-9).

2) Comparative host range and symptom expres-
sion of these isolates were examined on 18 species
(9 families) of test plants.

3) Properties in wvitro of these isolates were
examined. The isolates HN-1, HN-2 and HN-4
lost the infectivity at a dilution of 1:105 whereas
HN-3, HN-5 and HN-6 lost at a dilution of
1:108.5. The dilution experiment with ATCC-106
and Tobacco B also suggests that their dilution
end points may be within a range between 1:10%5
and 1:1055 The thermal inactivation points of
HN-2, HN-3 and HN-4 were at 60°C, whereas
HN-1, HN-5, HN-6, ATCC-106 and Tobacco B
were at 65°C. The aging in vitro of HN-1, HN-3
and HN-6 were tested at 22°C. HN-1 and other
two isolates (HN-3 and HN-6) were noninfectious
in the crude extracts after 7 and 6 days storage,
respectively.

4) Using Physalis floridana and tobacco plants
(KY-57), the cross protection tests among these
isolates were performed, and showed almost com-
plete interference.

5) Ten isolates used reacted with anti-AMV
(AA-1 isolate) serum in the ring-interface precipitin
test and double diffusion test. Consequently, all

the isolates were identified as AMV from the re-
sults of the serological tests and the other experi-
ments described above,

6) On the basis of symptom expression on 5
different plants (soybean, tobacco, Physalis flori-
dana, cucumber and Gomphrena globosa), the AMV
isolates studied in this work were classified into 4
subgroups. The subgroup 1 includes HN-2 and
AA-1, the subgroup II, HN-1, HN-3, HN-5, HN-6,
Tobacco B and AL-9, the subgroup III, HN-4, and
the subgroup IV, ATCC-106, respectively. The
isolates classified each subguoup may be looked
on as different AMV strain.

7) The purification of the virus was made with
the treatment of chloroform—n-butanol (1:1, v/v)
and 2 cycles of differential centrifugation (10,000
rpm for 15 minutes and 30,000 rpm for 90 minutes).
The purified AMV obtained by the procedure con-
tained negligible quantity of the residue of tobacco
plant.

8) Ultraviolet absorption spectra of the purified
AMV strains (HN-6, ATCC-106 and HN-4) were
very similar to those of the AMYV strains reported
upto the present. The results suggest that the
contents of nucleic acid of these AMV strains are
within those of known AMYV strains. The ultra-
violet absorption spectra of top and bottom frac-
tions of the AMV strains used were much the
same, too.

9) It was studied whether the relative amount of
ribonucleoprotein components of AMV varied ac-
cording to the virus strains, the host plants and
the age of plants asfer inoculation or not.

In comparison with different virus strains multi-
plied in tobacco plant, HN-4 and PC-Y (potato
calico strain) contained much more top component
than HN-6 and ATCC-106. However, HN-6 strain
grown in both tobacco and pea plants showed the
similar ratio of the components. The ratio of the
middle component increased according to the age
of tobacco plants after inoculation.

10) The purified viruses of HN-6, ATCC-106
and PC-Y strain were compared by the cellulose
acetate electrophoresis. Each strain migrated to-
ward an anode, and formed the single deep band
at the position of 0.5 to 0.6cm from the origin.
However, the distinctive differences of electro-
phoretic mobilities among three AMYV strains could
not be found.
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11) Using the anti-AMV serum to each of HN-6,
ATCC-106 and PC-Y strain, comparative tests
among reactions with these strains described above
were performed by the serological techniques of
the ring-interface precipitin tests, the complement
fixation reactions and the double diffusion tests.
Significant differences of the antigenicities of these
strains could not be found.

12) The purified viruses of HN-6, ATCC-106
and PC-Y strain were compared by the immuno-
electrophoresis. All the strains produced four pre-
cipitin lines against anti-AMV serum on the agar
plate of the anodable side. These precipitin lines
were almost the same on the electrophoretic mo-
bilities. Therefore, there were no distinctive differ-
ences among the three AMV strains from the re-
sults of the immunoelectrophoresis.

The anti-AMV (HN-6 strain) serum also was
examined by immunoelectrophoresis. Two precipitin
lines formed by reaction with the purified AMV
(HN-6 strain) were in the cathodable side. On the
basis of the electrophoretic mobility, these lines
correspond to the precipitin line to IgG.

13) The infectivity of top-and bottom fraction
separated by twotimes density gradient centrifu-
gation was tested by using three kinds of AMV
strains and test plants. From these results, it was
observed that bottom fraction was infectious, but
not top fraction.

14) When the mixtures of top and bottom frac-
tions separated by one-time density gradient cen-
trifugation were inoculated on leaves of beans, the
infectivity of the bottom fraction increased doubly.
Whereas, the mixting with UV-irradiated top frac-
tion or tobacco mosaic virus instead of the top
fraction were unable to give the enhancement of
the infectivity of the bottom fraction.

15) The infectivity of bottom fraction separated
by four-times density gradient centrifugation, which
decreased up to about one-seventh to one-tenth of
the infectivity of bottom fractiom separated by
one-time density gradient centrifugation, recovered
the original infectivity by the addition of the top
fraction. This result suggests that the bottom
fraction alone is noninfectious.

16) When the mixtures of top and bottom
fractions prepared from the different strains were
inoculated, the infectivity of the bottom fraction

increased.

17) Using ATCC-106 strain which produced
smaller local lesions on beans than the other strains
used, the mixtures of top or bottom fraction from
ATCC-106, and those from each of HN-4, HN-6
and PC-Y were inoculated. The increased local
lesions were similar to these of the strain used as
bottom fraction.

However, in the case of the combination between
ATCC-106 and HN-2, the local lesions which
would not characterize the used strains increased.

18) Either top or bottom fraction was inoculated
of bottom or top fraction. No interaction of top and
bottom fraction inoculated at different time was
found.
at half-one hour and ten hours prior to inoculation

19) When the bottom fraction (HN-6 strain)
prepared by one-time density gradient centrifu-
gation was kept at 30°C for 3 days in the incubator,
the specific activity of the bottom fraction was
almost lost. Whereas, the top fraction kept under
the same condition retained about sixty percent of
the specific activity. The top fraction-specific ac-
tivity in wvivo also was stable than that of the
bottom fraction, as the results of in wvitro inacti-
These

results indicated that i vive inactivation of AMV

vation of the top and bottom fraction.

principally depended on the inactivation of bottom
fraction.

20) Anti-yeast sRNA serum, anti-yeast rRNA
serum and anti-AMV-RNA (HN-6 strain) serum
were obtained by the immunization of rabbits with
complexes of these RNAs and methylated bovine
serum albumin.

21) In complement fixation reaction of anti-yeast
sRNA serum diluted at 1:50 with yeast sRNA
varying 0.1 to 20 pg, 66.5 and about 95 per cent
complement fixation were given at the antigen of
0.5 and 1 to 20 ug, respectively.

The anti-yeast sRNA serum slightly reacted with
yeast rRNA and heat-denatured salmon sperm DNA,
but not AMV-RNA and rat liver RNA.

22) In complement fixation reaction of anti-
yeast TRNA serum diluted at 1:100 with yeast
rRNA varying 0.5 to 20 zg, 83.1, 825 and 30.7 per
cent complement fixation were given at the antigen
of 5, 10 and 20 g, respectively. The amount of
the antigen required for maximum complement
fixation was 5 ug. The anti-yeast rRNA serum
weakly reacted with yeast sSRNA, AMV-RNA, rat
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liver RNA and heat-denatured salmon sperm DNA,
too. However, the clear difference was found in
the reactions with the homologous antigen and the
heterologous antigens.

23) Anti-AMV-RNA serum reacted with not
.only AMV-RNA but also yeast sSRNA, yeast rRNA
and rat liver RNA in complement fixation reaction,
and the titer of this antiserum was lower than
those of anti-yeast sRNA serum and anti-yeast
.rRNA serum.

Moreover, there were no distinct differences
among the titers of the anti-AMV-RNA serum
reacted with AMV-RNA and the other RNAs
stated above. From the results, the anti-AMV-
RNA serum was not specific for AMV-RNA.

24) The complement fixation reactions of anti-
yeast sRNA serum and anti-yeast rRNA serum
with yeast sRNA and yeast rRNA were not in-
hibited by the addition of four kinds of mono-
ribonucleotides.



Explanation of plates

Plate 1

Photographs were taken 10 minutes after centrifugation (35,000 rpm); sedimen-
tation was shown from left to right. The components from right to left are
bottom, middle and top component. The sedimentation diagrams of HN-6
strain prepared from systemically infected tobacco leaves 6 and 10 days
after inoculation were shown in A-1 and A-2, respectively. The sedimen-
tation diagrams of ATCC-106 strain prepared from inoculated tobacco leaves
4 and 10 days after inoculation were shown in B-1 and B-2. The sedimen-
tation diagrams of PC-~Y strain prepared from systemically infected tobacco
leaves 6 days after inoculation and HN-4 prepared from inoculated tobacco
leaves 5 days after inoculation were shown in C and D, respectively.

Cellulose acetate electrophoresis of strains of alfalfa mosaic virus
1): HN-6 (2): ATCC-106 (3): PC-Y
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Plate 11

Double diffusion test of anti-AMV (HN-6 strain) serum with:
(2), ATCC-106: (3), PC-Y.

As=antiserum

Double diffusion test of anti-AMV (ATCC-106 strain) serum with :
106; (2), HN-6; (3), PC-Y.

As=antiserum

Double diffusion test of anti-AMYV (PC-Y strain) serum with:
(2, HN-6; (3), ATCC-106.
As=antiserum

Immunoelectrophoretic pattern of AMV (HN-6 strain)
Upper trough: anti-AMV (HN-6 strain) serum
Lower trough: anti-AMV (ATCC-106 strain) serum

Immunoelectrophoretic pattern of AMV (ATCC-106 strain).
Upper trough: anti-AMV (ATCC-106 strain) serum
Lower trough: anti-AMYV (HN-6 strain) serum

Immunoelectrophoretic patiern of AMV (PC-Y strain).
Upper trough: anti-AMV (PC-Y strain) serum
Lower trough: anti-AMV (HN-6 strain) serum

(1), HN-6;

(1), ATCC-

1), PC-Y;

Immunoelectrophoretic pattern of rabbit anti-AMV (HN-6 strain) serum (1)

a: AMV (HN-6 strain)
b: Rat anti-whole rabbit serum
1,2: Precipitin lines against AMV (HN-6 strain)
3: Precipitin lines against rat anti-whole rabbit serum

Immunoelectrophoretic pattern of rabbit anti-AMV (HN-6 strain) serum (2)

a: AMYV (HN-6 strain)
b: Horse anti-IgG rabbbit serum

1,2: Precipitin lines against AMV (HN-6 strain)
J:

Precipitin line against horse anti-IgG rabbit serum
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