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y using the aseptic culture methods, t

e present experlment was

condicted to vamine the affact n+' DI—thinuracil and ite deteactino
conducted to examine the effect 2-thiouracil and its detecting in
ribonucleic acid from treated rice plants. In a few experiments, the
rcrmeenl € Ll L L R R SRURES B TUNEER.S IR ISR I E PR
Ieversdl ol Lie clecte o1 —=tniouracii Dy uracii Or its 1€Ld DOILIC precursor
orotic acid was also examined.
Matarialea and meaethnde
Materials and methods
The materials used in the experiments were two cultural varieties
of Oryza sativa L., “Norin No 15”7 and “No6rin No. 18”7, and a cuitural
syavinter f T astaraing aoctrrain T CW=mnar Na 957 Tim 1rina nlanta +ha
CILLCL_)’ vl L TLLLULVIIL LLEOLLULLITL Laey AIVNULIVUDU ANV, LuJ. Lil LILC PIGIILD, Liie
i varieties (insensitive to

photoperiod) and the latter is one of the most photo-sensitive varieties
(qualitative short day plant). On the other hand, “Konesu No. 257 is
a quantitative long day variety in wheat plants.

TTinloce atharisice mentinned +ha haogin ariléiien san waa o maodifiad

UILICSS ULl wisc 1ucuLiulicu, wc vasic cuiwuare LJICUAU as a III\JUIAJCU
White’s medium containing MgSO, 360 mg, Ca(NO,), 200 mg, Na,SO, 200
mg, KNO; 80 mg, KCi 65 mg, NaH,PO, 16.5 mg, MnSO4 4.5 mg, ZnSO,
15 mo. H.RO., 1.5 mo. KI 0.75 mo. Fe—citrate 30 mo. sucrose 10 o, acar
1.5 mg, H3BO; 1.5 mg, KI 0.75 mg, Fe—citrate 30 mg, sucrose 10g, agar
6 g, and distilled water 1,000 ml.

MTha tagt +iihaa 25 ke 2RN a s anch  Anntaining ahatit B anl Af +tha

1 11T LTOL LUDCY, 4u U_y JJV 111 1y cacii Lulitallliilg avuul JV 1111 VUl Lilc
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culture medium were autoclaved at 1.0 kg/cm? overpressure for 20 min.
To obtain uniform growth, well matured seeds of medium size were
selected. Rice seeds were husked. Seeds were sterilized by immersing
them in 759, alcohol for 30 sec (rice seeds) or 3 min (wheat seeds),
then in 109, calcium hypochlorite for 20 min and finally in 39, hy-
drogen peroxide for 20 min. One seed was sown in each tube.

Then, 2-thiouracil was dissolved in a 1/15 M phosphate buffer and the
solution was filtered through the Toyo asbestos sterilizing film (No. 85).
Reversal reagents, uracil and orotic acid, were added to the culture
medium before autoclaving. The effect of 2-thiouracil was tested in
the following two ways. (i) The sterilized seeds were dried in a
evacuated desiccator under reduced pressure for about 2 hours. The
desiccated seeds were immersed in the 1072 M 2-thiouracil solution for
about 24 hours at 30°C. After being washed with 39, hydrogen per-
oxide for 30 sec, the treated seeds were sown on the basic medium with
or without reversal reagents. (ii) The sterilized seeds were sown' on
the autoclaved culture medium (with or without reversal reagents) to
which 2-thiouracil solution was added.

After sowing, the seeds were kept at 30°C for 24 hours in the dark,
and thereafter at 25-20°C under natural light in a phytotron. In some
experiments, the plants were cultured under the respective conditions
of long day (continuous light) and short day (8 hours light). Under
the day-time condition, sunlight was the only source of light. During
night-time, a 20 watt day-light fluorescent tube was employed to hang
0.3 meter above the plants.

The plants were examined for flower initiation 50-120 days after the
start of the experiments. The effect of the treatments was evaluated
by the number of leaves formed before the initiation of flower pri-
mordia.

Experimental Results

1. Effect of 2-thiouracil on flower initiation in thermosensitive rice
plants “Norin No. 15”

After 24 hours, incubation at 30°C in the dark, the plants were
cultured under sunlight. The observation of flower primordia was
conducted 50 days after sowing. The results are presented in Table 1.

As shown in Table 1, 2-thiouracil inhibited the flower initiation.
When 2-thiouracil was added to the medium, the floral inhibition by
this reagent was more significant than in the case of seed-treatment.
The floral inhibition was accompanied by both acceleration of the
plastochrone up to 6 leaf stage and malformation of the leaves. Simul-
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taneous application of uracil or orotic acid in medium reversed the
floral inhibition to some extent, but hardly alleviated the anomalies in
vegetative growth (Fig. 1). No promotive effect on flowering of either
uracil or orotic acid alone was observed.

Table 1. Effect of 2-thiouracil on flower initiation in thermo-sensitive
rice plants “Norin No. 15.”

Concentration Number Number of leaves
of orotic acid of formed before

Concentration of Concentration
2-thiouracil in of uracil in

medium (M) medium (M) in medium (M) plants flower initiation
0 0 10 6.0+0.00
5x10-% 0 9 5.9+0.30
0 10-¢ 0 10 5.9+0.30
0 5x10-5 13 6.5+0.45
0 10-¢ 8 6.2+0.53
3x10-5 0 0 9 5.9+0.30
0 0 17 8.3+1.50
5x10-% 0 12 7.0+0.71
5x10-% 10— 0 12 6.4+0.86
0 5x10-% 14 7.8+1.05
0 10— 9 7.1+£0.83
0 0 11 11.8+1.28
5x10-% 0 12 10.5+1.79
10— 10— 0 16 8.7+1.45
0 5x10-% 12 10.7+2.25
0 10— 11 8.9+1.44
2x10-4*
10-+4f 0 0 13 8.1+0.88
10— 0 15 7.5+0.76

* No seed germinated in this lot.
T 2-thiouracil was given to the desiccated seeds.

2. Effect of 2-thiouracil on flower initiation in photo-sensitive rice
plants “Norin No. 18”

After incubation for 24 hours at 30°C in the dark, the plants were
cultured under short day (8 hours light) condition. The plants were
examined for flower initiation 120 days after the start of the experi-
ment. Table 2 shows the results.

The results presented in Table 2 are similar to those obtained in
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the preceding experiment (Table 1) in which the thermo-sensitive rice
plants were treated. In this photo-sensitive rice plants, however,
some of plants which were cultured on 5x107°M 2-thiouracil medium

Fig 1. Growth of the thermo-sensitive rice plant
as affected by 2-thiouracial added to the
medium (50 days after sowing at 25-20°C).
Left, 5x10—-5M 2-thiouracil and 10—*M uracil;
right, 10-*M uracil.

and the plants cultured on 10™*M 2-thiouracil medium were vegeta-
tive at dissected. As in the experiment of the thermo-sensitive rice
plants, the inhibition of flower initiation by 2-thiouracil was accom-
panied by malformation of the leaves. Application of uracil re-
versed the flower inhibition to some extent, but hardly alleviated the
anomalies in vegetative growth. Uracil alone had a slight accelerating

effect on flowering.
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Table 2. Effect of 2-thiouracil on flower initiation in photo-sensitive
rice plants “ Norin No. 18.”

Concentration of Concentration Number Number of leaves
2-thiouracil in of uracil in ot formed before

medium (M) medium (M) plants flower initiation*
0 0 19 11.3+£1.29
10—¢ 20 10.6+0.75
10-3 0 10 13.1+0.94
10— 6 14.00.81
5103 0 11 (13:220.83)
10-4 0 8 (14.1x0.78)

_ 0 12 ]2‘):*:1]?; -

10-11 10~ 11 12.140.91

*The number of leaves of plants without flower primordia is enclosed
in parentheses.

T No seed germinated in this lot.

1 2-thiouracil was given to the desiccated seeds.

3. Effect of 2-thiouracil on flower initiation in quantitative long day
wheat plants “Konosu No. 25”

Agar media containing 1, 5 or 109, sucrose (with the other minerals
of White’s solution) were used for examination of inhibitory effect of
2-thiouracil on flower initiation in wheat plants. After incubation for
24 hours at 30°C, the plants were cultured under short or long day
conditions. The plants were examined for flower initiation 30-60 days
after the start of experiments. The results are presented in Table 3,
a, b.

When added to the medium, 2-thiouracil inhibited the flower initia-
tion under both short and long day conditions. The inhibitory effect
of this reagent appears to be more significant under short day condition
than under long day condition. It was particularly effective at 2x
107*M concentration. The inhibitory effect of 2-thiouracil was more
obvious on sucrose 59, medium. 2-Thiouracil at the concentrations
lower than 3x107°M had no effect on flower initiation. 2x107*M 2-
thiouracil inhibited the growth of leaves and the elongation of roots
(Fig. 2). The leaves, however, were normal in shape. Seed-treatment
of 2-thiouracil had no significant effect on flower initiation. Uracil
had no effect on flower initiation.

The plants cultured on sucrose-enriched media developed flower
primordia at lower node than those cultured on sucrose-deficient
media under both long and short day conditions.
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r initiation in quantitative

Concentration Concantration Caoncantration Jiimher Numher of leaves
Concentration Concentration Concentration Number Number of leaves
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4. Failure of detecting 2-thiouracil orporation into ribonucleic acids
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To study biochemically the mode of inhibitory or malforming actions
af 2—thinuracil an the orowt of rice and \xrhonf nlant an attemnt
of 2-thicuracil on the growth of rice and wheat plants, an attempt
was made to correlate the observed effects to the alteration of the
e am mmcaam ~ 1 TONT A 1mmnlariilac ~ra110a 4+t arnalacriia 1A rAYra E1 A
concerneéa niNA 11O1EeC UuIcS Lduacu Uy Lll UdlUgut‘ 1co1r poratclioll.

The plants grown on the agar media containing 06 mg of 2-thio
uracil (with the other modified White’s solution and sucrose 19;,) were
havirantad at 8 lanf aén MTha nlanta sxrava wsraahaAd +h tn xrntae ol
Ilal vCHLCU al U l1tal osSitaxc. 1 11T l.)lcl 1o wolco V\lelCU VVlLll Ldp watilcli alilu
then ¢ t into two narts. i.e., stems and leaves, and roots respectively.
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were 0.31, 0.24, and 0.47 mg/g of stems and leaves, roots, and the
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b. Short day.

Concentration Concentration Concentration Number Number of leaves
of sucrose in of 2-thiouracil of uracil in of formed before
medium (%) in medium (M) medium (M) plants flower initiation*

0 0 3 9.0+0.00

5x10-% 0 4 8.8+1.50

10— 0 7 9.0+£1.00
1 2x10—¢ 0 3 (10.0%0.00)

4104

0 10 7.8+0.75

10~ 10~ 2 764058

0 0 10 7.8+0.75

5x10-% 0 15 8.3+0.75

104 0 18 8.7+0.84

5 2x10-4 0 12 10.7+0.89
0 11 8.1+0.61

10-4 10~ 14 79099

0 0 5 6.8+£0.45

10— 5 6.8+0.45

5x10-% 0 8 7.8+0.53

10 10— 9 8.6+1.13
2x10-¢ 0 2 9.0+0.00

0 14 7.0%0.60

10= 10~ 4 7.040.00

*The number of leaves of plants without flower primordia is enclosed in
parentheses.

7 No seed germinated in this lot.

1 2-thiouracil was given to the desiccated seeds.

whole body (control plants).

The final precipitate of purified RNAs thus obtained was dehydrated
with ethanol, and then analysed for thiouracil as follows.

In one instance, the dried RNA sample was subjected to N-HCI
hydrolysis, followed by paper chromatography using tert-BuOH-6N-
HCI-H,0 (70 : 13.3 : 16.7).® The spot corresponding to uridylic and, if
present, thiouridylic acids was eluted with water, concentrated in a
vacuum desiccator, and in turn analysed by paper electrophoresis using
0.1 M borate buffer, pH 9.1. The result was negative for thiouridylic
acid.

On another occasion, the sample was hydrolysed with 0.3 M KOH
overnight at room temperature, neutralized with perchloric acid, and



then taken to paper chromatography using ammoniacal 709, iso-pro-
panol.®’ The unresoilved pyrimidine mononucieotide group was then

thiouracil added to
under long day condition (30 daysafter sow-
[ [ o o fh el il O IN— NS
11E al 2o-2VU"Lv ). LcCit COLLLoL, 11, 41U *lvl

2-thiouracil.
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analysed by electrophoresis in the same manner as above for the
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rom these results that the extent to which 2-thiouracil
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was incorporated in RNA is, if any, beiow the level of detection. Re-
nlacament hvy B0/ at laact munet talke nlace in order that the analooue
placement by 59, at least must take place in order that the analogue
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be detected in the ways employed here.
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