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Abstract

In normal and tumourous calluses of sunflower and tobacco the level of
extractable auxins was determined by Avena coleoptile straight growth
test.

Auxin activity was detected practically in two zones: I — at position with
Ry 0.2-04 and II — at position with Ry 0.6-0.9. The tumour tissues of sun-
flower and tobacco plants, representing different types of neoplastic growth
exhibit a 3 times higher auxin activity as compared with that of the
corresponding normal tissues.

Tobacco tissues, on the other hand, had a higher auxin level than the
corresponding sunflower tissues and they exhibited different proportions
in the activity of zones I and II, which points to a dominance of genetic
regulation of hormone metabolism in these plants.

INTRODUCTION

Tobacco and sunflower plant tumours represent two different types
of neoplastic growth — known as teratoma and inorganised growth,
characteristic for polysomatic and nonpolysomatic plants, respectively.
Characteristic of teratoma is growth in numerous centres, the presence
of giant cells, differences in the sizes of nuclei, and an increased DNA
content. The inorganised type of tumour occurring in sunflower plants
contains minute even-sized cells with diploid nuclei similarly as does
the mother plant (Kupila, 1958).

Phytohormones, and among them auxins, play an important role
in tumour growth. The formation of giant cells with flake-like nuclei
in the tumourous tissues was attributed to the locally changing auxin
concentrations within these tissues (Rash, Swift, Klein, 1959;
Kupila-Ahvenniemi, 1968).
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The results of Butcher et al. (1975) studies and the data of other
authors indicate that sunflower tissues are more stable when cultured
in vitro as compared with those of polysomatic plants which exhibit
various degrees of polyploidy, depending on the kind and amount of
growth regulators applied, mainly those of the auxin group (Dons et
al., 1974).

No data were found in available literature concerning comparison
of endogenous growth regulators in inorganised and teratoma type
tumours, whereas their anatomical-cytological aspect has been describ-
.ed in detail.

It seemed, therefore, useful to compare the auxin level in normal
and tumorous tissues of sunflower and tobacco, that is of plants re-
presenting different types as regards to the occurrence of somatic
polyploidy and the types of tumours.

MATERIAL AND METHODS

The material consisted of tissue colonies of normal and tomourous
(crown-gall type) calluses of Nicotiana tabacum L.c. ‘White Burley‘ and
Helianthus annuus L. cv. ‘Borowski prazkowany’. Solid Murashige
and Skoog medium (1962) modified by Linsmaier and Skoog
(1965) supplemented with 50 mg/dm3® of casein hydrolysate for both
sunflower tissues and with growth regulators (IAA — 2 mg/dm?, kinetin
— 0.25 mg/dm3) in the case of normal calluses was used. pH of the me-
dium was adjusted to 5.6 for tobacco tissues and 5.9 for those of sun-
flower. About 250-mg fragments of tissues were inoculated into the
sterile medium in test tubes and cultured in an incubator at 25+1°C
under continuous fluorescent illumination of daylight type for 33-35
days.

Auxin was extracted from 10-g or/and 5-g tissue portions after
Bayer (1967, 1968), the extraction time was, however, reduced from
20 to 3-4 h. According to Hemberg (1972) 2-3 h of extraction are
sufficient for obtaining free auxins.

The acidic ether extracts were separated on plates coated with silica
gel (Kodak) in the solvent system: butanol-water-ammonia (10:10:1
v/v, upper phase) and tested for the auxin activity.

The biotest and calculation of results. The Avena coleoptile straight
growth test was applied. It was run on Petri dishes with 3 ml of the
test solution after Nitsch (1956) with the use of 8-10 (10 mm) oat
coleoptile segments after Bentley (1962). The results as per cent
of increment of the control (on the blank segment of the chromatogram)
are shown in the form of separate histogram for each determination.
Standard TAA in 0.01-1 wpg/cm? concentrations was analogously tested
after development and elution of the chromatogram. On the basis of
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several series of results a standard curve was plotted from which the
auxin activity of the particular chromatogram segments was expressed
as pg-equivalents of IAA/em3 of the test solution. A similar method of
the results reading was applied by Eliasson for ABA (1975).

The confidence interval was calculated after Student for the control
sample. It amounted to 17 per cent of the control increment value.
Readings of the auxin activity were taken only for those chromatogram
segments for which the increment in the test exceeded the latter value.

For each kind of tissue 5-6 series of determinations were perform-
ed. The mean results and standard error related to 1 kg of fresh tissue
are listed in the table.

RESULTS AND DISCUSSION

The sunflower tumour tissue exhibited a loose granular structure,
a high weight increment and a high degree of hydratation. After 5 weeks
of culture one colony weighed on the average 2750 mg and contained
about 3.8 per cent of dry matter.

Normal callus tissue was compact and hard and its rate of growth
was slower (mean weight of 1 colony 1410 mg, dry matter content
7.8%0). Both sunflower tissues were greenish in colour.
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Fig. 1. Histogram of auxin activity of ether extracts of sunflower and tobacco
calluses and tumours in bioassay of Avena coleoptile straight growth. Dotted line
indicates confidence limit (959%) for control
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The tobacco tissues were whitish-cream coloured, convex, with a
fluffy surface. The tumour tissue grew somewhat slower than the normal
one, but had a higher dry weight. Five-week tumour colonies reached
a weight of 1530 mg (mean) with a dry matter of 6.6 per cent, while
normal callus tissues weighed 1880 mg and their dry matter was 5.8
per cent.

Auxin activity in acidic ether extracts from the particular tissues
is presented as a per cent increment of the control on the histogram
(figure) which gives the results of a single experiment and in the table
as ng-equivalents of IAA (mean of 5 analyses). The table gives also the
range of R; values for particular active zones of the chromatograms.

In normal sunflower callus the contribution of auxin activity in
zones I and II is 55 and 45 per cent, respectively. In sunflower tumour
the activity of zone I reaches maximum at R; 0.3-0.4, 0.5. Contrary to
normal callus, zone II exhibits a higher activity (72% of total). In re-
ference to fresh weight total activity is higher by 50 per cent in sun-
flower tumour tissue as compared to that in normal callus, and if the
different degree of hydratation is taken into account it is 3 times higher
in the tumour.

In normal callus of tobacco zone I of activity shows a maximum at
R; 0.2-0.4, and zone II at positions 0.5, 0.6-1.0 R; exhibits twice higher
activity than that of zone I. In tobacco tumour tissue 3 peaks of activity
occur, the activity at 0.2, 0.3-0.4 R; (Ib) constituting 30 per cent of total,
and at 0.5, 0.610.8, 1.0 R; (II) 60 per cent of total. Total auxin activity
in the extract from tobacco tumour tissue is about 3 times of that in
normal callus, both in relation to fresh and to dry weight.

Auxin activity of zone I in the range 0.2, 0.3-0.4 R; corresponds to
the position of standard IAA. Bayer (1969) identified under similar
separation conditions the presence of IAA in this zone in the shoots
of several tobacco species, and Syono and Furuya (1972) in the
callus tissue of tobacco. It would seem that in the tissues examined in
the present study this auxin also occurs. In the case of callus tissues
it is probably uptaken from the medium.

In tumourous tissues a higher activity is noted in zone II. Bayer
(1969) demonstrated by gas chromatography the occurrence of large
quantities of indole-3-butyric acid (IBA) at the position with 0.45-0.65
R; in tobacco tumour forming hybrids.

As regards to the kinds of auxin in tumourous tissues, data are
available in literature only for the 1950s and 1960s, suggesting the oc-
currence of IAA, indole-3-acetonitrile (IAN), ethyl IAA ester (IAE) and
indole-3-carboxylic acid (ICA). The results of quantitative determina-
tions pointi in general to a higher (up to 10 times) auxin content in
tumour tissues as compared with that in normal ones, however, the data
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of various authors are discrepant (Sequeira, 1973; Lippincott,
1975).

The present results made possible the determination of the level
of compounds with auxin activity in normal and tumourous tissues of
sunflower as 31 and 45 pg-equ. of IAA/kg of fresh weight, respectively,
the corresponding values for tobacco being 35 and 100 pg-equ. of IAA/kg
of fresh weight. If the different degree of hydratation is taken into
account, both tumour tissues contained 2.5-3 times more auxin-like com-
pounds as compared with the homologous callus tissues. Thus, indepen-
dently of the type of the tumour, a high activity of biosynthetic auxin
systems seems to characterise tumours in general.

Comparison of tobacco and sunflower tissues, that is those of plants
representing polysomatic and nonpolysomatic genomes, indicates a higher
auxin level in both tobacco tissues. It seems that the genetic regulation
of hormonal metabolism characteristic for these two plant species sub-
sists independently of the tissue type. This is also indicated by the
different proportion of auxin activity in zones I and II, which suggests
certain qualitative differences.

The foregoing suggestion may serve as outset point for further in-
vestigations aiming at identification of the particular compounds by
appropriate methods.
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Poziom auksyn w kulturach kaluséw tumorowych i prawidlowych
stonecznika i tytoniu

Streszczenie

W kalusach normalnych i tumorowych stonecznika i tytoniu okreglano poziom
ekstrahujgeych sie auksyn metodg testu prostego koleoptyli Avena.

Aktywnosé auksynowsg stwierdzono w dwu zasadniczych strefach: I — w po-
zycji 0.2,0.3-04 Ry, odpowiadajaca prawdopodobnie IAA, II — w pozycji 0.5,
0.6-0.9,1.0 Ry, zawdzigczang prawdopodobnie innym kwasom indolowym oraz obo-
jetnym pochodnym IAA.

Kalus prawidlowy slonecznika dysponowal wieksza aktywnosciag w I strefie;
w tumorze dominowala II strefa, a calkowita aktywno$é byla Wyisza W porow-
naniu do tkanki prawidlowej.

W obu tkankach tytoniu — przewazala aktywno$é¢ auksynowa II strefy (60%
calosci), a tumor zawierat 3-krotnie wiecej auksyn niz kalus normalny.

Wyiszy poziom auksyn w tkankach tumorowych stonecznika i tytoniu — re-
prezentujgcych odmienne typy wzrostu neoplastycznego — potwierdza poglad, ze
aktywacja biosyntezy auksyn jest cecha wzrostu tumorowego w ogole.

Natomiast wyiszy poziom auksyn w tkankach tytoniu w poréwnaniu do od-
powiednich tkanek slonecznika wskazuje na dominacje genetycznej regulacji gos-
podarki hormonalnej w tych roélinach.
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