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Intracellular Inclusions Associated with Maize
Mosaic Virus Infection

Mosaic disease of maize was first recorded in India by
Cuona and SETHL They studied the properties and vec-
tors and determined some alternative hosts of the causal
virus. The maize mosaic virus (MMV) was considered dis-
tinct from any other recorded so far on maize, as also from
sugar-cane osaic virus as it did not infect sugar-cane. In
further studies with this virus, ParLiwaL and RavcrauD-
HUR1? determined the shape and size of MMV particles.
In this communication, the intracellular inclusions ob-

Fig. 1. Elongate shaped intracellular inclusion {(arrow) in the epi-
dermal cell of mosaic affected leaf of maize plant. {Magnification:
approx. x 2560.}

Fig. 2. Spherical shaped intracellular inclusion (arrow) in the epi-
dermal cell of mosaic affected leaf of maize plant. (Magnification:
approx. x 2560.)

Synthetic Peptides Related to Eledoisin?

In previous papers®? the chemical data and the bio-
logical actions of a large group of synthetic peptides
related to eledoisin were presented. We wish now to report
briefly on a new group of peptides which throws further
light on the problem of structure-activity relationship.
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served in epidermal cells of mosaic-affected maize plants
are described.

Preparations were made of the epidermal strips, which
were peeled from leaves of the diseased (15 to 20-day-old
infection) and healthy maize plants of the same age and
cut into suitably small pieces. These pieces were fixed and
stained with the Giemsa stain method of BaLp?, as modi-
fied by Rawwrins4, with the further slight modification
that the epidermal strips were stained for 45 min in
Giemsa solution instead of 15 min as employed by Raw-
Lins?, Strips from discased and healthy leaves were run
through the staining schedule simultaneously, giving
exactly similar treatments to both lots. The nuclei and
‘inclusion bodies’ were stained pinkish purple, while the
cell walls, etc., were stained green.

The ‘intracellular inclusions’ or ‘inclusion bodies’ were
found quite frequently in the epidermal cells of the leaves
of mosaic-affected maize plants. These inclusion bodies
were either elongated (Figure 1) or spherical to oval
(Figure 2) in shape and were found mostly associated with
or attached to the cell nuclens. In some cascs these struc-
tures appeared to be actually connected with the nucleus
through a tube-like structure. The elongate-shaped inclu-
sion bodies appearcd granular in consistency, while the
spherical-shaped inclusion bodies retained the stain more
uniformly. The elongate type measured 14-26 p in length
and 3.0-4.6 u in width, while the spherical and oval types
measured 2.0-7.7 p in diameter.

Spherical to amoeboid inclusion bodies attached to or
lying near the cell nucleus were also observed by KUNKEL®
and BrREMER® in the cells of maize plants infected with
sugar-cane mosaic virus. No information is, however,
available regarding the size of these inclusion bodies?,

Zusammenfassung. Die Epidermiszellen von mit Mais-
Mosaik-Virus infizierten Maisbldttern enthalten runde
oder ldngliche Einschlusskdrper, welche meist dem Kern
anhaften oder nahe bei diesem liegen. Sie erscheinen nach
Giemsa-Farbung rosa bis purpurn gefarbt. Die Abmessun-
gen der linglichen Einschliisse betragen 3,0-4,6 - 14-26 4,
der Durchmesser der rundlichen 2,0-7,7 u.
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From the Table the following conclusions can be
drawn:

(1) The methioninamide residue can be replaced with a
variety of alkylhomocysteinamide residues: in all com-
pounds tested the biological activity was found to be en-
hanced when the alkyl group was larger than the methyl.
Maximum activity was observed in compounds No. 2, 3



IMI ‘% ur passerdxa pue siseq jysom e uo pareduwoo sy ssprdad 19130 343 Jo £31AI0T YT, *00T ST USKEY SI UISIOPI]> JO AJATIOR @Y 3 'PIBPUELS $€ DULONS] YNM (SL:0T:6T)
vI\‘_ ONE\EOOU*..EQ\EODUE uj 3 *[II}IU AUTUON[IAUL = ND-IO] o DUMUOIYIS == 1}7] p 'AXO[LING-42-0018D = 1) a ‘SUDISAVOON == SV q "UOIJLINIIJUOD ‘I dACY SPIOT OUIWIE [[€ ‘POIEIS 9SIMIYIO0 SSOTU() v
vu 0ET 8L 809 punoy
3 TEL &L 01D “PoIED) O*H §°0- S°N‘O™H™D 070 T — oT2T 3 sz-0C TAurennio = 31 7
& ZE€T  $L T'8S punog
o Lz 4L 9LS pojen IDH - $°NOPH™D £4°0 oCTLT — -087 $9-09  09T-0ST 0905 1dozuaq = 3 ¥z
& $ZI T8 64§ punoy
= 621 8 1'8¢ Rlice] IDH - §*NOMH™0 FAN] oCCT —  SOSE-8E SC-0¢  OPI-SET S§-0¢ tduordoadifquodopio =y €z
9¢T 98 0'6¢ punog
g€l 9% 065 porED O*H g0 §'n'0¥R") 9£°0 W91 —  oFET-1TT 09-55 0S¢ Hordeo =y zz
0€T T8  T'9¢ punc,g
SET T8 998 Pared DH - S*N*0*H*D £4'0 oLT — <057 S 0ST~0FT 09-05 Awra=y 12
0vT €8  6'LS punog
T T'8  §LS ‘pote) SINFOTH) 6€°0 48T — oOFZ ol §9-09 Briing =y 0z
6%T 9L ZULS punog
0ST  LL TULS ‘pare) O°H ¢'1- S"NO™H"™) 6L°0 29T —  o02Z-612 091 0ze [Aunooru =y 61
011 YA 02-09 ¢cH=3¥ 8T
“ ¥ET L TS puno,g FHN-1O-ne-&19)-2a[[ -2y -S4 T (- N)-H
g 9¢T 0L TS ‘pored O°HS0-IDHE - S™N"0YH*D +8°0 H1T + 0L1 o 0 €00 > FHN-RR(a)-no1(a@)-Ar0-2ud (a)-2yd (a)-sATa)r-H LT
= 6E€T 8L £TS punog
= +HT 8L £EE PotED 1DH - S*N°0%*H™) $8°0 oS'ZE —  oLTT-STT €z-0Z 06 €z THN-OI-NT-A[D-0][-0Ud -SAT(U)-H 9T
= +ET 8L T6S punoyg (I ur T =0}
= €€T  LL LSS POt SN0 H D o§'8E — oTHT 8 6 o NO-1BI-NoT-A1D-9[] -0y d-BT¥V-H1D €1
8 oL ¥ES punog
2 LL TS POleD  O°HZ-I0H - S'N°OHY™) 6470 <08T 9121 sNO-3W-DOT-A1-0][-4d -BIV-H  +1
" 80 £ I e HN-1W-NoT-A1-9][-341-81¥-H €1
z ¥8  L'8¢ punoyg (INguso=o
g £8  8§'8¢ ‘poted SEINYTO* D 2§ —  oOFFFZ  00Z-08I 00708 £z SHN-DE-MT-A1D-011-04d -s4T1Hg 1)) 2T
% +'8 18§ punoyg (g u =9
2 8 '8¢ "poren S NoMH") o8 —  <SYEHHE 0s 011 0z STHN-RR-NOT-A1D-01[-0Ud -S4 THI 1D} T1
g vLoo0Ls punoy
£ €L TLS ‘Poed  OH ¥r-TOH - SEINFOMHP D £4°0 o8% —  oSEI-£2Z 1 S 1 PHN-s&D (14zuaq-§)-ne-419-911-9Y[-B[¥-H 0T
3 8L €S putiog
3 A A A ‘PoreD  OPH ST 10H - S*N°O™H™ £4'0 o8€ —  oLIT¥ZT z < 1 PHN-s4D (1A3e-§)-noT-A1H-9([-oud-CIV-H 6
> .
o L 0Is punoyg
A oL IS "pore) O°H - DH - S*N'0"H") €40 of¥ —  o9ZZ-EZT 10 > z0 10 > FHN-54D (IAy3aw-§)-no7-A15)-91[-9UJ-BIV-H 8
L oLs punog
L 698 “pore) OH - 1DH - S"N°0%H**) o0 T —  <Z6Z-067 08 0TT-001 220z PHN-SA0H (1£2uaQ-§)-naT-A[D-011-2UJ-eTV-H L
€L 8IS punog
zL o 8IS POlED)  OFH - 10H - 1DSN0*H¥ ) 0 007 — 062882 o 05T 05-6¢ °HN-SASH (I4ITR0I0[qo-g-8)-noT-A[D-011-3Ud -B1V-H 9
8L TS puna,g
L'L o E¥s "pore) O%*H - IDH - $'N°0¥H%) 0F'0 42—  <262-16Z 00106 STl $9-09 PHIN-SA9H (I4[1e-§)-no"T-A[)-0]1-0Ud -eIV-H §
6L 6¢S puno,g
08 14§ pored O%H - 10H - S*N"0%H*) 80 07 —  oF6T-C67 0459 STT 0s PHN-s4oH (jAdoxdost-g)-no-A10-01[-0Ud-BIV-H ¥
6L 0'vE punog
08 T¥e “poTeD O°H - IDH - S*N°0"H*) 05°0 oZT —  -£0E-00E €5 00¢ 06-08 PHN-s4oH (14doxd-G)-na-L1)-01[-24d-CIV-H €
<8 0zZ 001-59 sTHN-840H (14q19-§)-no1-415H-91-0Ud -e[V-H €
<1 o¢ ST £ g  HN-S40H (IAq1su-§}-no1-A19-911-0Ud-BIV-H T
wnayr susajuy Jop ur
Bid-eaums o8xef 300139
.13:39: (%T1="0) 30 uon qqes 415U
N H D anazoyd HOY %<6 (-00p) Bel:2utelely WS (RN uLi{eg) ~od A L B[NTIO] [BITWSAYD
Ww sisdeue Lrejusws|yy €[MULIOY JBTNIAOIN -03300(q ut AMTS d'W s&11am300 [RI1B0[0Iq AN R[N




15, X1, 1965

and 12, where the alkyl group is either ethyl or propyl.
However, when the methionine residue is substituted with
an alkylcysteinamide residue the biological activity
is drastically reduced. It is apparent, in accord also
with previous observations?4, that whereas methionin-
amide cannot be replaced by other naturally occurring
amino acids, it may be substituted, even with advan-
tage, by synthetic non-natural sulphur-containing amine
acids,

(2) The terminal amide group is not essential for bio-
logical activity : methionine nitrile (compounds No, 14 and
15) can replace the methioninamide residue with limited
loss of activity.

(3) The all D-enantiomer of a highly active hexapeptide®
is devoid of activity and does not antagonize either the L-
enantiomer or eledoisin®. On the contrary, the presence of
a single D amino acid can have influence on the biological
activity? (cf. No. 16) provided the C-terminal penta-
peptide fragment is the same as in eledoisin,

(4) N-g-acylation of the highly active hexapeptide No.
18 does not appreciably alter the overall activity: in one
case {No. 19} a 3-fold increase was observed.

Inhibition of the Infective Activity of Bacterio-
phage f, by Spermine

It was shown rccently that spermine antagonizes the
inhibition of reproduction of phage f, caused by strepto-
mycin (SCHINDLER?), in spite of that it exerts a high in-
hibitory activity itself. REITER observed that spermine
at a concentration of 1 mg/ml (approximately 3 mM)
inhibits adsorption and penetration of phages T 1, T 3,
T 7, and PLT 22, T even phages were not inhibited
(REITER?), FERROLUZZI-AMES and AMES? report that the
reproduction of T 4r+ phage is about 95%, inhibited by
spermine at 20 mM concentration. Phage P 22, even
though it adsorbs normally to Salmonella typhimurium,
does not develop in the presence of spermine (AMEs and
Dusin?%). Spermine (1 mg/ml) stimulates injection of
streptococcus-P9 phage DNA into the host cell (Brock
and WooOLEY?Y).

Spermine, as well as other polyamines, interact with
nucleic acids. Spermine interacts with DNA, changing its
thermal denaturation profile (MAHLER and MEHROTRAS,
ManDeL?, TaBor®). It protects DNA against hydro-
dynamic shear, strengthening its molecule longitndinally
(Karser, TaBor, and Tasor?). Interactions with RNA
of low molecular weight were described. Spermine be-
comes bound to polyuridylic acid (Huane and FELSEN-
FELD®) and s-RNA {Cantonii?), It is capable of blocking
the messenger activity of polyuridylic acid in cell-free
protein synthesizing systems (OcHoa and WEINSTEIN 12),
Mitra and KAESBERG!? have shown that spermine brings
about a compact tertiary structure in turnip yellow mo-
saic virus RNA.

In view of these facts, a brief study was undertaken into
the effect of spermine on phage {, reproduction. Through-
out these experiments, experimental procedures were used
as described in detail elsewhere {ScHINDLERY). Spermine
hydrochloride dissolved in distilled water was used.
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Riassunto. Vengono descritte le proprieta di una serie
di peptidi sintetici affini per struttura ed attivita all’ele-
doisina.
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Laboratori Ricerche Farmitalia, Milano* and Istituto di Far-
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