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Crown-gall tumors have been-shown to accumulate some compounds which
are very difficult to detect in normal plants. In case of imino acids, octopine
[N®~(D-1-carbony ethyl)—Lharginine] and lysopine [N%-(D-I-carboxyethyl)=
L-lysine] “are “accumulated ~only -in' ‘toumrs -induced by certain strains of
A, tumefaciens; whereas nopaline [N2—~(1,3~,~dicarboxypropy1)—L~arginiﬁe] is
accumulated only in tumors induced by some other strains (Goldmann ef al.,
1‘969;“Petit ef al., 1970)." But ‘tumors induced ‘by ‘strain 181 and EU6 contain
no - detectable -octopine  or nopaline (Petit et al., 1970; Lippincott et al., 1973;
Creaser ef ‘al.; 1976). < In a ‘prévious paper we reported that strain B¢ induced .
crown-gall tumors contain a single peptide fraction and an unknown Pauly-
positive compound which can not.be detected in normal plant tissues (Chang,
Lin, and Huy, 1975). - Now we extend our analyses of these two compounds to
the tumors induced by strain IIBV7 and strain 181, ;

Bacterial strains were obtained from Dr. J. A. Lippincott’s laborotory in
Northwestern University, Evanston, T, U,S. A. Strain IIBV7 induces tumor
which accumulates nopaline; while strain Bg induces tumor which accumulates
octopine (and lysopine). Tumor induced by strain 181 accumulates neither
‘octopine nor nopaline; Culture medium and growth condition of the bacterium
were described by Heberlain and Lippinicott (1965). Tumors were initiated
ont tomato seedlings by wounding the stem by pushing a syringe needle through
the stem and injecting bacterial culture into the wound. Tumors were harvest-
ed about one month later. The extraction procedure and analyses of the two
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special crown-gall metabolites were the same as described earlier (Chang et al.,
1975). 'Brieﬁy, the tumor tissues were extracted with three times their Weight
of methanol. A Dowex 50 (H* form) column was used to obtain the cationic
fraction of the extract. The cationic fraction was then fractionated on a SP-
Sephadex C-25 column (115%25cm) using 0.2M ammonium formate buffer
pH 34 to pH 36. Fractions from the column were then analyzed by one-
dimentional paper chromatography using a solvent system of butanol-acetic
acid-water (4:1:5, v/v/v). , .

Figure 1 shows the one-dimentional chromatograms of fractions from
the SP-Sephadex columns on Whatman 1 MM chromatographic paper. The
chromatographic papers were sprayed with ninhydrin reagent. Tumors induced
by strains IIBV7 and 181 all have the ninhydrin-positive special peptide
fraction (No. 5 peptide fraction) at around tube 111, which is present in tumors
induced by strain Bg but is undetectable in normal plant tissues. The ac-
cumulation of this peptide fraction seems to be specific for crown-gall tumors.
Although we also found a similar appearance of a peptide fraction in the
extract of mematode gall (Chang, Lin and Hu, 1975), the Ry value of that
peptide was somewhat higher than that of crown-gall peptide. The patterns of
ninhydrin-positive ‘components, obtained after acid hydrolysis, on “two dimen-
tional paper chromotograms were also different. As a check for the identity
of the type of tumor, chromatograms were also sprayed with diacetyl reagent
(Smith, 1960). Nopaline was found only in strain IIBV7 induced tumor. No
diacetyl positive spot was visible on chromatogram obtdined from strain 181
induced tumor.

Figure 2 shows that strain II BV7-induced tumor contains the Pauly-positive
compound (also around tube 111) that was found in strain Be induced tumor.
This corﬁpoﬁhd is not found in strain 181 induced tumor, which contains two
other crown-gall specific unknown Pauly-positive compounds of its own (eluted
around tube 75) (Fig. 3).

The occurrence of the special simple peptide fraction in representatives
of the three types of tumors is interesting and it may. be noted that animal
tumors were also reported to accumulate a special simple peptide (Neish ¢t al.,
1961).  Strain 181 induced tumor accumulates none of the imino acids nor the
crown:gall specific Pauly-positive compound found in tumors induced by strain
Bs and strain IIBV7. It, however, accumulates the special simple peptide
fraction and two other unknown Pauly-positive compounds. This phenomenon
suggests that accumulation of unusual metabolites is a general characteristic
of crown-gall tumor cells. ' k

The ofigin of the genetic information for the unusual metabolites in crown-
gall tumors is unknowm the oceurrence of octopine in normal tissues, including
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‘Fig. 1. One-dimentional paper chromatographiés ‘of fractions eluted’ from:SP-Sephadex
column showing ninhydrin-positive compounds, A: strain IIBV?7 induced tomato
stem tumor; B: strain 181 induced tomato stem tumor. Only every third fractions
were applied” to the chromatographic papers.. Some amino ‘acids are labeled.
Numbers label different sections of peptide spots. ' No, 5. peptide fraction, which
is absent from notrmal plant extract, is present in both strain IIBV?7 and strain
181 induced turniors,
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Fig: 2. One-dimentional paper chromatographies of fractions: eluted from SP-Sephadex
column showing Pauly-positive compounds, ~Sample. fractionated was. prepared
from extract of strain IIBV7 induced tomato stem .tumor. Only every. third

fractions were applied to the chromatographic papers.

The Pauly-positive. spots.

with lower Ry value (around tube 111) were not found when normal plant extract

and strain 181 induced tumor were analyzed.
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Fig. 3. One-dimentional paper chromatographies of fractions eluted from SP-Sephadex
column showing Pauly-positive compounds from strain 181 induced tumor,
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habituate tissue culture, is still being disputed (Bomhaff, k1974;V'Holderbach
et al., 1976, Johnson et al., 1974; Kemp, 1976; Petit ef al., 1970; Wendt-Gullitélli
et al., 1973). Bomhoff et al. {1976), however, have demonstrated that a genetic
~determinant located on the TI plasmid of the transforming A. tumefaciens
strain is responsible for the strain specificity of the accumulation of either
octopine oi‘ nopaline in tumors.
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