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It is set the first, that chemical compound Triamelon (lodide tris (2,2-trimethylammoniummethyl
phosphate)) showing before high growth regulatory activity on melons cultures can be used as
an effective inductor of organogenesis in plant tissue culture of Solanaceae family in vitro.

TPUAMEJIOH — HOBUA EDEKTUBHUN IHOYKTOP OPFAHOMEHE3Y Y KYJIbTYPAX TKAHUH
POCJINH IN VITRO

J1.0.lrankiHa, B.A.UnrankoBa, A.[].Cnunus

BnepLwe BCTaHOBJ/IEHO, WO XiMi4Ha criosiyka TpuamMeJsioH (Hogaupa Tpuc (2,2-TpuMeTUs1aMOHI-
meTungocear)), sska paHilwe nokasana BUCOKY piCTperynioiody akTUBHICTb Ha 6alITaHHUX KYJb-
Typax, MOXe BUKOPUCTOBYBAaTUCh SIK €(PEeKTUBHUI iHQYKTOP OpraHoreHe3y Yy KyJbTypax TKaHuH
POCJINH cimelicTBa nacsibOHOBUX in vitro.

TPUAMEJIOH — HOBbIN 3D DEKTUBHBIA MHOAYKTOP OPFAHOMEHE3A B KYJIbTYPAX TKAHEN
PACTEHWH IN VITRO

J1.A.ManknHa, B.A.Lbirankosa, A.].CuHuia

BniepBble yCTaHOBJ/IEHO, YTO XUMU4YECKOe coeauHeHne TpuamMmesioH (nogng Tpuc (2,2-TpumeTnsi-
ammMmoHurimeTungocear)), nokasasliee paHee BbICOKYIO POCTPEryavpyioulylo akTUBHOCTb Ha
6axy4yeBbIX KYyJbTYpPax, MOXeT 6bITb UCMO/Ib30BaHO KaK 3¢pPEeKTUBHbIA MHAYKTOP OpraHoreHe3a B

KyNibType TKaHeu pacTeHUil ceMercTBa nacJieHoBbIX in vitro.

The most important problem of cell biology and
biotechnology is the substitution of expensive natural
plant growth regulators (phytohormones) by synthetic
compounds [1-6]. The world-wide experiments in
substitution of natural phytohormones with artificial
preparations (2,4-D, NAA, NOAA, BAP) confirm a
perspective this approach.

At the long time in the Institute of Organic Chem-
istry and Institute of Bioorganic and Petroleum Chem-
istry of National Academy of Sciences of Ukraine the
synthesis and screening of plant growth regulators are
the significant direction of scientific investigations.

For the biological screening of substances with growth-
regulative activity synthesizing in these Institutes we pro-
posed to use the cultures of isolated plant tissues of family
Solanaceae as test-system for which conditions of induc-
tion callus tissue formation in vitro from differentiated
cells, organogenesis and regeneration of plants from cells
of callus tissues were determined in detail (i.e. composi-
tions of nutrient media and which phytohormones or its
combination produce each of these processes) [7-9].

Results of experiments. The influence of Triamelon
concentrations (0,1-20 mg/l) on the induction of cell
division (this test can be considered as specific one for
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cytokinin activity [3, 7]) was investigated. With this
aim indicated quantities of Triamelon instead of ki-
netin were added to Linsmaier and Skoog medium
(LS1) and callus culture of core parenchyma of to-
bacco stem was cultivated. The same media without
kinetin and minimum enriched with kinetin (LS?)
served as control samples. The index efficiency of plant
growth regulators was estimated by increase of callus
biomass counted for dry and humid mass. Results of
experiment testify that Triamelon evinces the cytokinin
activity at concentration 2 mg/1 in the best way and under
this conditions it is more effective than kinetin on 23%.

In test experiments with mezophyll protoplasts of
tobacco the possibility to use Triamelon (at concentration
1-5 mg/1) instead of kinetin on both W-5 medium (ussu-
ally applied for formation of cells’ colonies) and MS
medium (for induction of callus tissues formation and
producing of plants-regenerants) was also demonstrated.

The possibility to substitute of cytokinins by Tria-
melon was shown on 3 different media, that usually
used for the formation and support of tobacco callus
in regime of long term passing:

1) RMKU|, where 0,1 mg/l of Triamelon mixed
with 1 mg/l of NAA,;
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Figure 1. The stem bud formation and the appearance
of leaves on the RMO1 medium containing 1 mg/I
of Triamelon and 2 mg/I of NAA.

2) RMP1, where 0,1 mg/1 of Triamelon mixed with
0,1 mg/1 of 2,4-D;

3) RMNO|, where 0,05 mg/1 of Triamelon mixed
with 3,0 mg/l of IAA and with 0,1 mg/I 2,4-D.

4) RMNO2, where 0,05 mg/I of Triamelon mixed
with 3,0 mg/l of NAA and with 0,1 mg/1 2,4-D.

At all combinations the growth and support of
callus were observed. There has not been callus growth
inhibition.

A next stage of researches was to test the action of
synthetic compounds in the media using for induction
of organogenesis. The root formation in cultured
tobacco callus and at following passing — the forma-
tion of stem buds and then leaflets were observed on
RMOj| medium containing a mixture of 1 mg/1 Tria-
melon and 2 mg/l NAA (figure 1).

The formation of buds was found on the RMOP/
medium with 1,5 mg/l Triamelon and 0,1 mg/l1 NAA.
When we used RMKU?2 medium with 2,5 mg/1 Tria-
melon and 1 mg/l NAA plants-regenerants grew. Also
it should be noticed that under the influence of light
callus became green because indicated concentration
of Triamelon induced the synthesis of chlorophyll and
formation of chloroplasts.

The somatic embryogenesis on RMKU3 medium
at high concentrations (10-20 mg/1) of Triamelon and

Figure 2. Plant growth on the RMOP; medium containing
5 mg/! of Triamelon and 0,1 mg/l of NAA.

Figure 3. The regeneration of whole tobacco
plant on the RMB1 medium containing 5 mg/I
of Triamelon

on RMP2 medium at certain combination Triamelon
with artificial auxin NAA was induced.

The good result for active growth of embryos and
connecting with it further elongation of stem (i.e.
transition from meristematic tissue to phase of active
growth [7-14]) have been received at 2-4 consistent
passages of embryogenic callus on the RMOP2 me-
dium, containing high concentrations (2,0-5,0 mg/1)
of Triamelon. Then callus tissue was placed in the
medium P without hormones (figure 2).

The appearance of plant-regenerant was observed
on RMB| medium containing no auxin, but enriched
with 5 mg/1 Triamelon instead of 0,1-1,5 mg/I cytoki-
nin BAP (figure 3). This test-tube plant-regenerant
with the aim of root formation was placed in RMmin1
medium (without phytohormones) or containing 0,01 mg/1
Triamelon instead auxin NAA.

Screening of induction of callus formation and
callus passing of wild species of tomato have been
made on BK medium. In this medium to two auxins
— NAA and 2,4-D we added 0,5 mg/l Triamelon
instead of kinetin. The same procedure was investi-
gated on RMOP medium containing 1 mg/l of Tria-
melon. To support the callus of cultural species of
tomato we used RMKU medium with 0,2 mg/I Tria-
melon.

As a result of subsequent microclonal reproduction
by shoots, the plants- regenerants grown in presence
Triamelon possess more powerful development of
vegetative and generative organs than the plants grown
in presence cytokinin — kinetin. For example, biomass
of elite sorts of tobacco is multiplied in 2-3 times; the
width of leaf plate increases in 1,5 times and the
distance between interbundles becomes short in 1,5
times; the content of nicotine in tobacco leafs in-
creases on 10%; the plants grown using Triamelon are
more steady to pathogens and unfavorable environ-
mental factors.

Plant material. The plants of tobacco (Nicotiana
tabacum, varieties R-1; SR-2, visconsinia), were used
in test in vitro.
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Before introducing in the culture the plant tissues
(leaf or stem tissues) were sterilized with diocid (or
hypochloride) and 70% ethanol and then washed with
sterile distilled water.

Cultural media for plant tissues. Modified by us
different nutrient media (RMKU, RMP, RMOP,
RMO, RMNO) on the basis of elaborated by Mu-
rashige and Skoog (MS) medium, as well as Gamborg
et al. (Bs) medium and Linsmaier and Skoog (LS)
medium were used*. Names and compositions of the
media were taken from ref. [9]. To prepare the nutrient
media the initial concentrated solutions were used:

1) 10 times solution of macrosalts; 2) 100 times solution
of microsalts (besides salt solutions of CoCl x 6H20 and
CuSO4 x 5H20 were prepared separately by a consistent
dissolving of 25 mg of each salt in 10 ml of water. Then
they were united with solution of other microsalts. General
volume was increased to 100 ml); 3) an initial solution of
Fe-helat was prepared by a consistent dissolving 7,45 g of
Na2EDTA and 5,57 g of FeSO4 x 7H20 in water (the final
volume was led to 1 1 and heated to 100°C). To prepare
1 I of an agar nutrient medium we mixed 100 ml of the
initial solution of macrosalts, 10 ml of microsalts, 5 ml of
Fe-helat and corresponding quantities of agar, vitamins,
hormones, hydrocarbons, etc.

Vitamin solutions were prepared just before experi-
ments. Auxins were dissolved initially in a small
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quantity of ethanol and brought to the necessary
volume with water under heating; cytokinin solutions
were prepared by a dissolving of a corresponding
cytokinin in a small volume of 0,5N HCl under heating
with the following mixing with necessary amount of
water.

Agar nutrient media (6-8 g of agar / 1) brought to
certain pH were autoclaved.

Isolation and cultivation of mesophyll protoplasts
from leaf discs of tobacco were realised by methods in
detail described in protocol part of the book [9].

Summary

In our experiments we showed that Triamelon can
be used as substitute of phytohormones auxins and
cytokinins (such as kinetin and BAP), and can be
combined both with natural auxin IAA (indole-3-ace-
tic acid) and with synthetic analogues 2,4-D and NAA
(naphthaleneacetic acid) in the media used for culti-
vation of callus and for induction of plants shoots from
undifferentiated callus cells and in the media used for
active growth of embryos and further development
plants-regenerants from embryogenic tissue in vit-
ro.The data of this work also confirm that Triamelon
can be used for selection of elite sorts of tobacco and
tomato plants with the improved economic qualities,
including for the receipt of virusless material.
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* Modified by us nutrient media designated through the text by figures index.
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