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ABSTRACT

The changes in DNA and RN/ and some related
enzyimes of Beta vuloaris L. seedling were
studied after treatment with GA,, TAA, GA.+IAA
or HU (hydroxy urea). Seedlings were grown in
24 h dark or in 12 h light+ 12 h dark before
hormonal application . GA,, IAA and their
mixture induced an increaSe in the DNA and
RNA content of seedlings grown in alternate
light and dark, and DNA of etiolated seed-
lings, with an increase in the volume activi-
ties of endonuclease and nuclease in etiolated
or light-dark- grown seedlings. GA. and IAA
caused a decrease of RNA content and ribonu-
clease Tlactivity of etiolated seedlings . The
opposite was true with their mixture applica-
tion. In etiolated seedlings, HU caused an
increase in DNA and RNA content with a stimu-
lation in their enzyme activities at the begin-
ning of seedling growth , than a markedly
decrease was observed in DNA and RNA accompan-
ied with inhibitory effect of their enzyme

activities. The decrease was directly proportion
with the progress of age.
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INTRODUCTION

GA3 and IAA Have widely many overlapping functions
[11,12,13,24,23,28] s They affect nucleic acids (1.2,4,6,9,28),

while hydroxy urea (HU) has an inhibitory effect [16,20,17
25]. This paper deals with studying the change in nucleic
acids and three related enzymes (endonuclease,nuclease and
ibonuclease T1 ) during the early growth of sugar beet

seedlings as a result of treatment with GA3 » 1AA, GA3+IAA
or HU .

MATERTALS AND METHODS

Twenty-five seeded clusters of sugar beet (Beta

vulgaris L.) were germinated on moistened cotton in petri
dishes at 20°C. Treatment with IAA, GA3, mixture of GA3+IAA
or HU (10_5 M) was carried out after the appearance of the
radicle. Samples were taken at 4-day intervals after the
growth regulator treatment. Illumination took place by
means of a fluorescent white light (Phytor C.R.H. Hg tube),
intensity 1,000 Lux.

Extraction of nucleic acids:

Extraction was carried out by a method cited by Marmur
[151 and {17} . in.which nucleic acids were extracted in
Tris-EDTA buffer (pH 8.0) + 1 Z SDS + 1 SSC and the lipids
were removed by chloroform/isoamyl alcohol and centrifuga-

tion took place at 3,000 rpm. The nucleic wcids were in
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the supernatant.

DNA determination:

DNA content was determinad using the method adopted
by Dische and Schwarz [3] by measuring the ootical density
at 595 nm of the reaction solution resulting from DNA

extract and diphenylamine.

RNA determination :

The content was determined using the method adopted
by Schneider [22] by measuring the optical density of the

reaction solution resulting from RNA extract and orcin.

Extraction of crude enzymes:

Five grams of seedlings were ground in a porcelain
mortar with the enzyme buffer, centrifuged to 5,000 rpm

and the clear supernatant was taken.

1. Endonuclease activity:

The activity was measured according to the method of
Linn and Lehman [14]. The sample was mixed with DNA buffer
(pH 8.0). After incubation and centrifugation at 3,000 rpm,
an aliquot of 0.1 ml was mixed with 2.99 ml distilled water

and measured at 260 nm .

2. Nuclease activity :

According to the method described by Heins et al. [7]
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The sample was mixed with borate buffer (pH 8.8) and DNA

solution (0.25 7 ). After centrifugation at 3,000 rpm, the

optical density of the supernatant was measured at 260 nm.

3. Ribonuclease T. activity :
EY

The activity was measured by Egami et al. [5]. The
sample was mixed with Tris-buffer (pH 7.5) and EDTA. After
completion of the reaction, centrifugation for 5 min at
3,000 rpm was carried out and the optical density of the

supernatant was measured at 260 nm .

RESULTS

The nucleic acid (DNA and RNA) content of 24 h dark-
grown etiolated seedlings of B. vulgaris and of those expo-
sed to 12 h light and 12 h dark are presented in Table 1.
It can be observed that application of GA3, IAA and their
mixture had resulted in a general increase in DNA content
of seedlings grown either in 24 h dark or in alternated
with light and dark. However, GA3 proved to be the best
DNA stimulator in etiolated seedlings, and IAA in seedlings

grown under alternated light and dark periods.

Although GA3 and IAA showed an inhibition in RNA
content, the opposite was true with their mixture in etjo-
lated seedlings . At the same time , GAS' IAA and their

mixture resulted in an increase in RNA content of seedlings
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grown with alternated light and dark.

Detection of endonuclease, nuclease and ribonuclease
T1 in 4-,8-, 12- and 16-day-old seedlings of B. vulgaris
treated with GA3 , 1AA, GA3 + IAA or HU and grown under 24
h dark or alternated light and dark are shown in Table 2.
Endonuclease activity was stimulated by GA3 or IAA in 4-,
8- and 12-day-old etiolated seedlings or in 8-, 12- and 16—
day-old of alternated light and dark periods. Although the
mixture of GA3 and JAA induccd a stimulatory effect on
seedlings grown under alternated light-dark periods, it
caused an inhibition in etjolated seedlings. Nuclease
activity was stimulated by GA3, IAA or their mixture in
etiolated or in seedlings with light-dark periods at first

three ages, but was inhibited at the last age.

With respect to ribonuclease Tl’ although GA3 as well
as IAA had decreased its activity in the first three ages
of all seedlings, a combination of them led to antagonize
the harmful effect in etioclated seedlings. Nevertheless,
GA3, IAA and their mixture had stimulated volume activities
of ribonuclease T1 in seedlings grown in alternate light
and dark at the first three ages, yet the amount tended to
equalize the control values in 16-day-old seedlings. In
seedlings grown with light-dark periods, the volume activi-

ties of the three enzymes were inhibited by GA3 application
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at the last age (16 days). At the same time, DNA contents

were decreased.

On the other hand, HU had induced an increase in the
volume activities\of the three enzymes in 4-day-old etio-
lated seedling, and both DNA and RNA were increased .
Ribonuclease T1 of the light-dark grown seedlings only was
stimulated at the same age and this was accompanied with
an increase in RNA contents . A marked inhibitien was
observed at the last three ages, i.e. the inhibitory effect

was directly proportional with the progress in age.

DISCUSSION

Growth regulatory may now be considered in the context
of what we kow are needed to induce growth. Application of
the growth regualators took place after the emergence of
the radicle, where this time was recorded as zero time.
After 16 days, the seedlings cannot continue due to the
lack of nutrients necessary to continue their life. Kende
and Gardner [8]suggested that auxin might be active via a
direct interaction with the genome. In this study , it was
found DNA and RNA amounts were increased in seedlings. This
suggests that growth regulators tend to increase the acti-
vity of the genome by increasing its amount. Degani et al.
{2]) found that application of GA, increased DNA in Cucumis

sativus. Kende and Gardner {8] were not able to demonstrate
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promotion of RNA sythesis by IAA as had been observed in
this work. Some authors have reported an effect on RNA
synthesis and their enzymes [4,8] . The three nucleic acid
enzymes (endonuclease, nuclease and ribonuclease T1 )} were
measured as activities in the seedling stage. These acti-
vities were stimulated when treated with GA3, IAA and

GA3 + IAA. This suggests that the mechanism of nucleic acid
synthesis or degradation was shared or infleunced with the
plant growth regulators tested. Degani et al. [2] showed
that nucleic acids did show a change in etiolated plants,
but the degree of variation was lesser than that extracted
from plants grown with alternated light and dark. Mohamed
[16] showed that etiolation had increased DNA in Sinapis

alba and Pisum sativum. Also, several authors [18,17,26,27]

cenfirmed the fact that DNA was stimulated 10 dark. This
means that light or dark was another facte: affecting
nucleic acid formation or degradation. 1rn cou{irming that,
Osman and Mohamed [20] found that DNA was dark-dependent

process and cannot be induced by light.

HU caused an inhibitory effect in the volume activi-
ties of the three enzymes of etiolated seedling at the last
three ages and in the light-dark grown seedling at all ages.
This was accompanied by a decrease in DNA and RNA content.
GA3 caused the same effect in light-dark-grown seedling at

the age . These results suggest an existing equilibrium
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between nucleci acids and their enzymes and that growth

regulators would affect such equilibrium.
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Table 2 : Volume activities of endonuclesse, nuclease and ribonuclease T, {unit/ml sazple) of

or not with 1077 # GAy, LAA, SA,+IAA and HY.

vulgaris seedlings grown 24 h in dark or 12 h in light + 12 h in dark and treated

veedling grown 1Z h in light+i2 h In dark

Agelday) Seedling grown 24 h in dark
Treatment b 8 12 16 4 & 12 16
Endonuclease
Control 960283  1280x114 13792321 14022322 1206488 1379£121 1424438 WL97:121
Césy 10184101 1332233 14622132 13222432 1168404  14Gh+112 1699+124 1375213
IAA 12544112 13222712 14112112 1376233 1197438 16122157 19302216 1699+123
GA u*H; 762478 Bh2x78 112€6+111 10402122 1238476 1386x155 18402107 1686+ 166
HY 973233 86475  BOO0s72 678253 850478  9B6288  BS4xOL  618:73
Huclease
Control 10225 1130 11+1.,2 €47 128,46 11210 131,04 i+0. 2
Gasy 131,71 MxiLh 12+2.8 el 13+0.7  1320.7  1422,1 240, 5
TAA M1, 122101 13+1.3 8s0, 13£3.3 1320 13£1.7 1020.7
GA 5+ 1A 1321.5  1020.9 12+2.5 Tala 1421,5  132£1.6 12+0.8 arC. 9
HU Th21,3 8+3.7 8+2.8 542.5 12¢1.1 1120.9 1050.9 B+0,5
Ziboruclease T. (x 1C00)

Control Ch3es,7 1125210 B30T 305+7.7 739+%,4 04923,2  421x1,2  I7E8x1.3
GA . 624+5.7  56825.5 LBOx-.4  493:3.5 793+3.3 930s2.3 52123,2 337242
IAA £0523,5  682+5,7 421234 543:7.7 106625.5 113623,3  B84935.7  L21+3.4
Ghyelar c36210 855+8.9 96123.8  L212%.4 BOS+u,3 1135+9.% B85229.9  33¥s3.4
HY 1166255 SLS5,7 450x3.4 33L22.5 82025,7 60526.8  50926.4 331421

+ = standard error

2f tre Tean
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