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(miscanthus streak virus, MiSV) |22 T*
R B ApET - R - DR TR R e

Shuichi YamasuiTa, Nobuyuki Nonaka**, Shigetou NaMBa®* Yoji Dor**
and Kiyoshi Yora*** : Miscanthus Streak Virus, a Geminivirus
in Miscanthus saccharifiorus Benth. ef Hook*

Abstract

A previously undescribed geminivirus, miscanthus streak virus (MiSV), was found in dip
preparations from Miscanthus sacchariflorus Benth. et Hook. showing leaf streak and stunt-
ing, collected at Matsudo of Chiba prefecture in 1978. The virus was purified by homogen-
ization using 0.1 M phosphate buffer (pH 5.6) containing 0.1% thioglycollic acid and 1%
triton X~100, followed by chloroform clarification (20%), and then three cycles of differen-
tial centrifugations. The virus was purified as a well-defined band by sucrose density gra-
dient centrifugation. The purified preparations showed an UV absorption spectrum charac-
teristic of a nucleoprotein. The sedimentation coefficient of the virus determined by analy-
tical centrifugation was about 75S. The virus particles were about 18 x30 nm in size and
contained DNA suggested by diphenyl amine test. The DNA was suggested to be single-
strand. In agar gel diffusion test, the antiserum (titer 128) of the virus formed a single
band against the homologous antigen. The virus was serologically unrelated to maize streak
virus and chloris striate mosaic virus of leafhopper-borne geminiviruses, and to cassava
latent virus and tobacco leaf curl virus of whitefly-borne geminiviruses. The virus rarti-
cles were observed as singles or aggregates in the nucleus, cytoplasm and vacuole of var-
ious cells. Obvious paired particles were often found in the nucleus and cytoplasm. In the
vacuole, geometrical crystalline arrays formed from paired particles were also observed. So,
the paired particles were considered to be natural nature of the virus. The virus was not
transmitted by sap inoculation, and its vector was not known so far.

(Received August 20, 1985)

Key Words : miscanthus streak virus, graminious geminivirus, Miscanthus sacchariflovus.
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IRGHE D 1> & /NFRIERL T 0856 2 73 U 2oBRIR 7 A4 v =
EENCHRE L 2o

2Dk, FEBEGRTFRELEREET 504 VR
FanNAg B aFY5 I EHO 94V THHS
N, FN50LITHGIOBIR DNA 28T D3]
ShilcE, 2h i34 3 geminiviruses & U T4H
N, MSV 32024 F o4 WRITIE - TN B0,

FEEHSIAFTRAINAFERKY A W RICDNT
X5 I MEEYEA MSV BXLUO20H%ME s
chloris striate mosaic virus (CSMV)® 73 & OBE4
@ geminiviruses & DT @RI ETH, WTFND
AR ESMEFANIBERRY 5NT, HcictF
£F ™ 4 v X (miscanthus streak virus, MiSV) &
TEOPEYELbNI, £-T, TOHREAIEA
i % C TICHiE T 50 ABFZEAELIT DM, ful
A HEL T iz Dr. Ko R Bock (Kenya
agriculture research institute) 735 ¢MC Dr. R. L
B. Francki (University of Adelaide) ¢ < f4LH
Lk 5,

HB&ELUHE

Y A4 v R EGeA F TR TG O 7L )
TEHELTOROOT, WRARBICHRED 5038
BRI THAE U CTANIRICHEEAL 720 fEAA FITHF
B TIREL1zo VA4 VADERIT2% PTAE
# (pH 6.0) it X5 DN {ETiT- 7.

YA NWRD G —80CIT B L fo A FIREL0.1
BFAT)a—EE, 1% +Y by X-100 25T
0.01M v vEEEE (pH 5.6) TERAILER, #—
¥TABL, Z7ookiva (20%) KX BEBILELT
st X BIT, AL (8,000 rpm, 1043/40,000
rpm, 904%) % 3EKEBL, 5 5nMattiarie
0.01M ) vEEdE (pH 7.2) IE&E L, REEg
TREL 710—40% ¥ = B T HEAREL (RPS-
25, 24,000 rpm, 9043) %&{T- 7. Hifbv A vRICD
WTIEARBIL (B 124), Yol —Vv vkt k3
TR (HAT 282) A~ YA VAR FIIER
» 2% PTA iEw (pH6.0) THAH T4 74 L T,
T (A HU-12) B LU 7o B OEM B ITH(L
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YHRI AEN 1 (72287 MMERD, #HIRE
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RI0E BICARML, WHEICXDnEEENL 7.
B L O M FEERIZ0.85% NaCl, 0.01% sodium
azide #5% 0.01M Y v#@EEE (pH 7.2) <
B 7o 1 BERICK 2 ERY VKB TIT - 720
B OMERIIIRIE L S I L % 4 %2
WE—=TTFEF (0.1M ) vEREEHE, pH7.0)
THHFEEIREIER, 1%4R3I v 7 BT ARREREE
U, Tova—wy ) —xXThikl, #Eickoz Ry
BHBICAIE U e 7T RFA 7 THERL @8R
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Wi B, WLEREDERGY DIEE LA LNED
-7z (Plate I-1a, b, ¢}, AHIIHH TIZ1978~1984
D6 HEEBERQFERIEZRL, ThidAFs
EREDD &b, RROFAERRTF vER
a VMDA ZAREICONTEREL 7285, BLURH
DREPILIBD S NIED - oo

T AL 2 DIEESE
AXFREMS 0.01M ) vEREEE (pH 7.2) T
B 7 B SO LA VA EROTH =R Z
VALK XAV EEAAYF, PyEoaY, E0
aYy, ALF, ALXLF, A%, TOLT TR, &N
=, Nicotiana glutinosa, RF . =7, b=, 27
U, A VFvest, FAX, Y45, Yol £4 3
vV, V=Favicileieds, DI R ERD
SN - T

U A I Z DL E MR

A FREAS DN HBTEELICEC A, INRIERTF
B2 A UICWERIR D 4 v AR &Nt KA
WAL YV 2 MR E AR T B—0os v FE JER L
(Fig. 1), v a2l V= VEKXBH9FELTHHE—D
E—7%mRL (Fig. 2), ZOWHBEEREM (S w) 359
758 TH - oo $ALT A W AT 4 )V REH OIKEH
DENGEWIY (max 260 nm, min 240 nm, A260/A280
=1.6) #RU7% (Fig. 3),

A A4 v ZTHHROBAETHIB M AESICH LS N
PIZEDH B VIR E Bl (—80C) —RIREL T &
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Fig. 1. A band of MiSV particles formed
by sucrose density gradient cen-
trifugation.
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Fig. 3. UV absorption spectrum of purified
preparation of MiSV.

AR AV R DG 3 IR ARk TR—BUR &
Bi—sn v FEEIKL, £OIMiT 1285 Th 70 A
TANZIE T ANALHD 2RO A4 2 FIE O gemi-
niviruses, 3778 4> H maize streak virus (MSV) #i
W (Jfii1284%, Dr. Bock #» 54338 # k¢ chloris
striate mosaic virus (CSMV) #ini ( jﬂng{;",i,

Fig. 2. Schlieren pattern of purified pre- Dr. Francki 7 5433 & ol ifﬁul' /\\'”m 128
tri’fugation. Sedimentation is from 12 MSV B X0 CSMV ZHiEIc L 84 b BUE! j‘,,_\
left to right. W57z (Dr. Bock, Dr. Francki, #.18).

Fh, AUAvRIZL/NaaF YT LD cassava
WERART- DIEHEIS A F S N tze ALY A v 2R latent virus (CLV) #uly (J7ii128(%, Dr. Bock
eI PTAJE T AN T 4 78400 T HRT D) Moo RGBT, ﬁvyﬁi[fﬁid>ﬂz\°:7§i;"fﬁ4 WV
3 ASNT, REFDSWERINNT-& LTt 2 (tobacco leaf curl virus; TLCV, ElsE/ NIl
(Plate I-2a, b)o HIRT- 124k < D78 0DY, & HIZHWD TEAEL TRl & HIMIE AN R S -
Sitce TAL S IEIMERIRKET- D3l d 2 W L FIE L 2o
THALL 72 DI S TR BERIR T DA & & WA A X DEEEE
12 DN oz EFEL <, [y 18nm, RXK 30 71\*74 IV Z T AT OF < FHIE, S nH
o ThHotoe TANVAGIRIZY 7 22— T 3 VI N, ZEPSHI %%, MEET, WIa N z‘ { JJM)%
JEBYE, Ay ) = WEREANET, % ORI DNA WDIEESA L TR S,

EMEE NI, BHNO oA vt AN RV ARV
M= (Plate I-3), & IR BRI FEALIcEEbN D
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Fig. 4.

Serological agar gel diffusion test among five geminiviruses.

Antigens ; Mi-V : purified MiSV, T-V : purified tobacco leaf curl
virus (TLCV). Antisera ; Mi-A : MiSV antiserum, M-A : maize

streak virus (MSV) antiserum, C-A
(CSMV) antiserum, CL-A :

HEts kD RIS L 7244 b Bl & vz (Plate I-4),
YR BEHE K5 2 5 ORAF-1ZIEY 16 nm, L&y 26
nm TH - 1o BRI O TR Y v =5 VHKILE
@9 541 %§<M%*2Lzﬁti~W®W%W§
ZEE bt MIEHNO 7 A4 v 23— i@lE LIz
DD LIEUIREER L T &L (Plate II-5), A
ﬁ4w1@1H*a%%ﬁ%ém@%%btuwW
m&’?}s‘* , EN50% IMERINKT- & L TEEL
230 &bt (Plate 11-6), JEANTIZ YA v

z%w? SIS U TRl 2 ORISR IS 2 754714
i x - (Plate 1I-7, Plate I1I-8, 9), ¢ h o

OEINIRERVAET- DR AL & 72 0, WO 51
TEERFNWRELRT EOLEbN, TNoITIE
UBcHNzfUA Z m:u\mwmkl)\w T8 B ST,
L, ENICENT AR b s (Plate
111-10),

WL TAF S A& NI geminivirus A kT
JAk 2 & maize streak virus (MSV)V?  EAEIEL
THITHAE Lice ZO%, A—RF7)T7TA %
B Chloris gayana » 5 geminivirus M i
i7-1z chloris striate mosaic virus (CSMV) &4
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: chloris striate mosaic virus

cassava latent virus (CLV) antiserum.
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5Tl DNA N, HRIOBIZL 85 - 7o,
CNE TITHB O L s /s geminiviruses  [30g°
NHHH DNA T2NL0 %< (11‘1&& “m <
BESTI0I ey £ 1 213 E O BOWEL LB
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WM N TR 7SN A s g s fads, 20
KO ThRRmon TN

(3963 geminiviruses
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Explanation of plates
Plate 1
1. Stunting symptom (a) and streaked (b) and sometimes ragged (c) leaf symptoms on
naturally infected Miscanthus sacchariflorus.
2. Electron micrographs of purified preparation of MiSV. a:x118,000. b:x270,000.
3. Loosely aggregated masses of MiSV particles in the nucleus. X 14,000.
4, Parallel arrays of MiSV particles in the nucleus. X 22,000. Inset shows a high magni-
fication of paired particles of them (X 160,000).
Plate 1I
5. Aggregated masses of virus particles in the cytoplasm and also in the nucleus. X 52,000.
6. Single and aggregated virus particles in the vacuole. X 85,000. Inset shows high magni-
fication of some paired particles (X 210,000).
7. Geometrical arrays composed of paired particles in the vacuole. X 42,000.
Plate I
8,9. Geometrical arrays composed of paired particles in the vacuole as Plate II-7. 8: X 34,000.
Inset shows a high magnification of a part of the plate (X 140,000). 9: X 32,000.
10. Single and aggregated virus particles in the xylem vessel. X 60,000.
Abbreviations

V; virus particles, N; nucleus
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Plate 1II
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