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ABSTRACT

The biochemical properties of ribonucleic acid {(RNA) and coat protein of the mild tobacco mosaic virus
“TMV) mutant, Tw 333 are described. The molecular weight of the RNA calculated from polyacrylamide gel
:lectrophoresis was 2.03 x 108 daltons. The molar ratio of the bases of the RNA was 25.4 guanine, 29.2 aden-
ine, 17.5 cytosine and 27.9 uracil in moles. The hyperchromicity on Tw 333-RNA by thermal denaturation was
25.1%, indicating T value of 47°C. The virus coat protein migrated as a single component in SDS-polyacryla-

mide gel electrophoresis and had a molecular weight of 17,500 daltons, A total of 158 amino acid residues are
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present in the protein. Separation of the tryptic peptides by electrophoresis and chromatography yielded

ninhydrin-positive compounds. The biochemical properties of RNA and coat protein of the mild mutant we

very similar to those of wild type of TMV-OM strain, but some difference between the strains were observi

in the base composition, hyperchromicity, amino acid composition and tryptic peptide map,.
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Fig. 1. Ultraviolet absorption spectra of the

RNAs of mild mutant, Tw333(—) and
wild type (--*) of OM strains of tobacco

mosaic virus after polyacrylamide gel ele
ctrophoresis at SmA per gel for 3hr.
RNAs of mild mutant, Tw333(-—) and Marker RNAs used are : 23 S RNA(23
wild type (---) of OM strains of tobacco
mosaic virus prepared by ammonium car-
bonate method

SY MW 1.1 X10°) and 16 S RNA(168)

(MW 5.6 X 10%) of Escherichia coli ribo-
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Fig. 3. Hyperchromic effect of the RNAs of mild
mutant, Tw333 (—) and wild type ()
of OM strains of tobacco mosaic virus
by heating in SSC buffer
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Fig. 4. Ultraviolet absc ption spectra of the pro-

teins of mild mutant, Twi333(—) and
wild type (==} of OM strains of tobac-
co mosaic virus prepared by cold acetic

acid method
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Table 1. Molar base composition of the RNAs
of mild mutant, Tw 333 and
wild type of OM strains of toba-

cco mosaic virus

Base®

Strain -
Guanine

254
248

Adenine Cytosine Uracil
29.2 175 279
29.7 194 26.1

* Each value given is the average of four re-
plications.

Tw333
OM

125

tic acid EEE kol o) khfbulolejA -8 AYH
3 Tw333chaAe 278nmoll 4 143, 243 nmoll 4
BARE vebi = HRoABBBuhRE a2y 4)
ojwj OD 280 /0D 2602] W+ 1468 JEIR oo
288 nmy-Zoll 4 <k zte] shoulder& 2o tryptop
han®| {ifEE Alshadch olgh He K'Y+ RNA
o] SRAGINCH ol 4 9} shAER 2 TMV-OM &
WAol Wit himgel Xt olfele A8 dxy
ste HE oo oF A2 10% SDS -
polyacrylamide gel ol A ‘Biitkghat ¥ A4 &

Table 2. Amino acid composition of the proteins of mild mutant, Tw333 and wild type of OM

strains of tobacco mosaic virus

Tw333 - OM
Amino acid Reqovereq Relative Rec'overed. Relative
amino acid molar amino acid molar
(# mol /' mg)* ratio® (¢ mol/mg)* ratio®

Aspartic acid 0.461 18 0.485 19
Threonine 0.369 15 0.369 15
Serine 0.391 16 0.379 15
Glutamic acid 0.402 16 0.393 16
Proline 0.200 8 0.232 9
Glycine 0.169 7 0.162 6
Alanine 0.355 14 0.343 14
Cysteine 0.025 1 0.025 1
Valine 0.369 15 0.364 15
Isoleucine 0.196 8 0.190 8
Leucine 0.311 12 0.302 12
Tyrosine 0.102 4 0.110 4
Phenylalanine 0.210 8 0196 8
Lysine 0.051 2 0.057 : 2
Arginine 0.284 11 0.281 11
Tryptophan® - 3 - 3

Total 158 158

2 Average of two measurements of 24 hr hydrolysates.

® Based on cysteine as 1.

c
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Tryptophan was determined spectrophotometrically as described by Edelhoch(1967).
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Wik o 2eEclEausier HAAAL F nin
hydrin -~ positive peptide & &t &4, Tw 333
g o OMYHA v% %% 92 spotd Y
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Fig. 6. Tryptic peptide maps of the proteins of mild mutant, Tw 333 (A) and wild type (B) of O
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