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Comparison of the Tryptic Peptides of Wild Strains of Tobacco

Mosaic Virus

Mutants of tobacco mosaic virus (TMV) derived under experimental
conditions from the normal TMVstrain vulgare show only minute differ-
ences, if any: one or only a few amino acids may be replaced by others.
Besides these mutants a number of TMV-strains are known whose rela-
tionship to vulgare is not clear because they were found in nature. These
strains show manybiological differences when compared with the normal
TMYstrain; it is therefore interesting to study what chemical differ-
ences exist among them.

One of these wild TMYstrains is dahlemense, isolated by Melchers (1)
from tomato plants about twenty years ago. In contrast to the mutants
derived from vulgare, which all produce local lesions on Phaseolus vul-
garis, dahlemense does notgive lesions on this plant. It shows green sys-
temic symptoms on “Samsun tobacco” and produces local lesions on
“Java tobaececo’’. Its serological behavior is quite different from that of
the vulgare strain or its mutants (2, 3). Figure 1 shows the electrophoretic
mobility of whole virus and corresponding derived A protein of rulgare,
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Fic, 1. Electrophoretic mobility of vulgare (V). flavum (F), and dahlemense (D)

and their corresponding A proteins (AV, AF, and AD) (ef. (9)).
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flavum, and daklemense. From this it can be concluded that the number
of acidic groups in dahlemense virus is higher than in rulgare and the
munber of basic groups lower. The isoelectric point of pH 2.7 is lower
than that of any other mutant or strain of TMV, The amino acid com-
position has been previously studied by the DNP method (4), however,
without splitting the protein into peptides.

In order to determine the exact amino acid composition of dahlemense
its tryptic peptides were studied. The virus was split into ribonucleic
acid and protein, the protein was digested with trypsin, and the tryptic
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Pia. 2. Elation curves of the tryptic peptides of ragare. Optical density after

alkaline hydrolysis and ninhydrin reaction, plotted against numberof fractions,
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Fig. 3. Elation curves of the tryptic peptides of dahlemense, Optical density

after alkaline hydrolysis and ninhydrin reaction, plotted against number of frac-

tions.



DISCUSSION AND PRELIMINARY REPORTS 615

Thr

Ser

Ala

Val

Met

Jleu

Leu

to
ge

th
er

wi
th

pe
pt
id
e
N
o

Phe

T1121 275 7 [9 37070 |19]19 [19 |79| 7 7 [7724 72

V=Vulgare, D=Dahlemense

       

I ~ x ~

Fie. 4. Comparison of the tryptic peptides of eigare and dahlemense.

peptides were separated by column chromatography; ligs. 2 and 3 show
typical elution curves for radgare and daklemense. The peptides were
purified if necessury by paper chromatography or high voltage elec-
trophoresis and hydrolyzed, their amino acid composition was de-
termined in an automatie amino acid analyzer. Details of the method
have been deseribed previously (4, 6).

Figure + shows the comparison of the tryptic peptides of vulgare and
dahlemense. The composition of certain of the dahlemense peptides, e.g.,
No. EX with 7 aminoacids, is very different from that of the correspond-
ing rudgare peptides, whereas other peptides, e.g., VI with 10 amino acids,
are exactly the same. It is interesting that daklemense peptide X con-
tains an amino acid, namely methionine, which is not present in rulgare
or in any of its many mutants, but only in other very distantly related
TMYstrains, e.g., Holmes’ ribgrass strain (7). In spite of the pronounced
differences between the proteins of vulgare and dahlemense the numberof
amino acids within the protein chain of both strains is the same, namely
157.

The number of peptides obtained from dahlemense is 10, compared
with 12 from rulgare; this is because twoarginines, at which amino acid

trypsin splits the chain, are exchanged for two other amino acids, Dahle-
mense peptide IL] with 20 aminoacids corresponds to rulgare peptide TT]



O16 DISCUSSION AND PRELIMINARY REPORTS

with 15 plus peptide I with 5 aminoacids. Similarly the C-terminal
dahlemense peptide X with 24 aminoacids (and noarginine and lysine)
corresponds to the cxulgare peptide IV with 7 plus peptide X with 17
amino acids. By comparing the tryptic peptides of several TMVstrains
and by determining their N-terminal amino acid residues, it has been
possible to elucidate the arrangement of most of the tryptic peptides

within the protein chain of TMY(8).
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