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ABSTRACT

In order to investigate the effects of GA; on RNA biosynthesis, the amounts of
rENA and tRNA in germinating maize seeds were measured. The amount of rENA in
the endospermless seedlings was remarkably increased by GA; treatment after 48h of
germination, hut no effect of GA: after 12h and 72h of germination was ohserved.
The amount of tENA was slightly increased by GA. treatment throughout 24k to 72h
after germination, but no effect was observed after 12h of germination. While the
amount of rENA in (0.5 cm shoots in length was decreased by GA, treatment, both of
the amounts of rRNA and tRNA were increased in 1~1.5 cm shoots. According 1o the
above mentioned results, it may be suggested that RNA biosynthesis is affected by GA;
treatment, and that GA, participaies in the biosynthesis of TRNA rather than tRNA in

germinating maize seeds.
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Table [. Effect of GAs on the amount of rRNA in germinating maize seeds. The rRNA was
isolated from germinating seeds after removal of endosperm

Amount of rRNA (mg/g f.wi)

Hours of germination _Cﬁal T GA, Rate of increase(%s)
12 0.831 0.831 0.00
24 0. 407 0. 434 6.63
- 48 0. b67 0.676 19.22
72 0. 570 0.277 1.2
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Table 2. Effect of GA: on the amount of rRNA in shoots with different lengrhs

F
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Amount of rRNA Rate of increase

Length of shoots(cm) Treatment (mg/g f.wt) (o,
0.5 Control 1.086 ,
) -13-17
GA; 0.943
0~1.5 Control . 423
1.0~1.5 " 0423 17.02

GA; 0. 495
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Table 3. Effect of GA; on the amount of tRNA in germinating maize seeds. The tRNA was
isolated from germinaring seeds after removal of endosperm

Amount of tRNA (mg/g f.wt)

Hours of germination T Comtrol  GA, Rate of increase(@;)
iz 0.177 0.178 0.56
24 0.137 0.146 6.57
48 0.166 0.171 3.01
7.06

72 0.085 0.091




4 Korean J. Bot. Vol. 26 No. 1

tRNA &) ek who} 1247) Fof dz7v Ae- =25 SAQA S 295, 247437 Fo
oF 20% 7rxEGleom 48 A7k FolE 12417 Fef o 1,\ 34l 7247 Feod = WA

3 HAaE Bo tRNAS] @ 1247k $o 2 \ 1
- GAg 9 EshE 2, ol 124 7R = T ZHsF A8 glekr) o 24 A gHEE
72474747 = tRNA & cfo] o7k Frlorglrh.

Shaot Lo Mo] tRNA of Q& st Fol%al F24228 1~1.5cm o] g shootohg 25
o tRNA 9] dlgke Z2Ae Aa Table 404 B whel o] a8 AT BT
4.2 AAT A6 v|5d (Table 3) tRNA S b AP0t GAyol & nshi ¥ 25}
.

Table 4. Effect of GAy oun the amount of tRNA in shoots
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Amount of tRNA (mg/g f.owt)
CA;

inere. a
Control Rate of increase(s,)

Length of shoot(cm)

1.0~1.5 0-036 0.039 8.33

£ =

AEe B4 ZEEE FAY dolA $Ads= (Radley, 19569: Yomo, 1960a,b) #olat
2 Bul g b (Paleg, 1960; MacLeod and Millar, 1962; Briggs, 1963:

= Bk Wl

= o

Varner, 1964). &, Lozl 24 FR9) 49 a-amylase 7} scutellum o A 4 4 %) o
RIRE AL R e (Dure 1960). wtepal, £ AE] A= rRNA 9 (RNA S g
& zAbek] 91E A9 AR S FAL W AAT 2 veA B S,
scutellum, &= Zz2(x Shoot = /\]-E—%}C}j w},

Wielgat 5 (1974)& wotZql S5 FAlo] A rRNA ko] o] X2 GA; & F7sk o]
124 74 7A = e A gk }:l-?ﬂ,&—cﬂ ol ¥ A% A (Table 1) 2 &= Tk
.2 1—4 AP GAy & FHA ZFr} kol 24 Aoz viulyt AL E A4
84 7k sral 2l Ade o8 o ool gl Aol A¥ AMEZ 9l FAY FY o)

A3tol
29wz Zolo4] Flaldle Aoz A=k g1, shootgl 7§ Holef whel,

o

2 & 511 G il

%, 9ok Aol el se} RNA Gl A% GA S Eah(Table 2) F2A ek
=5 o] 72 shoot 2 *Q%} A7lel wtel GAgof Sqk mlzerst ©hEy] wEo] ofd st ARE.

1 I A | B2 dTot 010% oF szl et

Fol w3kl RNA
45 Aho] o) RNA

=2=2] scutellum -

Zwar gt Jdcobsen(le)/z) 2l &5 GA, Z AEd 27, o3
sq Al o] Zrh5 ¢ =d] TRNA 2 tRNA Eu}_ mRNA 2 275 & 552
9 @-Ao] He Ex= Yotz gt g, Jankowski E(1975)L &4
£19 tRNA ¢fo] GAg ol o8] Aol FrhshA gt Radtglz, Wielgat 5 (1970 &
GA; 7 &2 rRNA ¢ A4S X8 stach. ol#dt R mE3t GAseof 28 tRNA
o] ora 2718 (Table 3,4)°] rRNA & orz Zrtg(Table 1,2)¢] ulated @ &3 AA v
shd 2 A9 AE F¢8 F # GA; = tRNA g tRNA 9] 4 & 477 & 547
s tRNA Bohis rRNA §4e] o g2 534F velddz & 5 9ok

|—‘\"'||"|\-

r‘10



March 1983 Chung & Sim: GA. Effects on RNA Biosynthesis 5

& L=

RNA ﬁM o uxE GA, o F3t2 qepny] Holo] webEal S Fabayr] rRNA @ tRNAZ

£ stgdeh. ol A Zke] whab FAE Wde]l AW AE AAL F RNA & 50

= °}—9~ %A% Ak, rRNA 2 GA. aled oeled Hof 4847 Fol B Fv1E wy o el 12

A 7kl 724 7k F—’~] w &7} °;l?j vl tRNA @] k& GA, & x{i',]?:‘ Azl kol 12470 @] of = o 5

s} 9 g 3 el 244 7E 8] 72 2k Uk bR ._93—— ol o). Shoot ykg #1# ahe] RNA 2] <k

2 zAgt A3k shoote] Zol7 0.5cm gl Hele edle GA T Moz rRNAS <

o] a4z e, I~1.5cms A rRNA 9@ (RNA 8] ko] GAcell 9t 2 Fristgleh o 4

BA 2 3o} GAs & wholFal S Fafe] flojH RNA g4l &S u[2]q, £ t(RNA 2=
rRNA 4o gro] =med st 7 2Ach

#2 £ XK

Briggs, 1. E. 1963. Biochemistry of barley germination: Action of gibberellic acid on batley endo-
sperm. /. Inst. Brewing 69 :13~19.

Broughtion, W.J. 1968. Inlluence of gibberellic acid on nucleic acid syanthesis in dwarf pea inter-
nodes. Biochim. Biophys. Acta 135 : 308~310.

Brunngraber, E. F. 1962. A simplified procedure for the preparation of soluble ribonucleic acid
(1XNA) from liver. Biochem. Biophys. Res. Commun, §:1~3.
Chrispeels, M. J. and |. E. Varner. 1967a. Gibberellic acid-enhanced synthesis and release of o-
amylase and ribonuclease by isolated barley aleuronc lavers. Plant Physiol. 42 : 398~406.
__and ___. 1967b. Hormonal control of enzyme synthesis : On the mode of action of gibberellic
acid and abscisin in aleurone layers of barley, Plant Physiol. 42 : 1008~1016.

Dure, L. 3. 1960. Site of origin and extent of activity of amylase in maize germination. Plant
Physiol. 35 :925~934.

Evins, W. I and J. E. Varner. 1972. Hormonal control of polyribosome formation in barley aleurone
layers. Plant Physiol. 49 : 348~-352.

Ho, D. T. H. and J.E. Varner. 1974. Hormonal control of messenger ribonucleic acid metabolism in
barley aleurone layers. Proc. Nat. Acad. Sci. 0.5 A 171 : 4783~4786.

Holmes, P. L. and P. T. Speakman. 1973. Turnover of ribosomes in embryoless half-seeds of barley
induced by gibberellic acid. Nature New Biology 242 : 190~192.

Jankowski, J., B. Wielgat and K. Kleczkowski. 1975. Gibberellin affected methylation and synthesis
of rRNA in isolated maize seed scutellum. Plant Sci. Leti. 5: 347~330.

MacLeod, A. M. and A. 8. Millar. 1062. Effect of gibberellic acid on barley endosperm. J. Inst.
Brewing 68 : 322~332.

Moldave, K. 1967. Preparation of RNA from mammalian ribosomes. In Methods in enzymology,
L. Grossman and K. Moldave (eds.), Vol 12. pp.607~608. Academic Press, New York.

Paleg, L. 1960. Physiological effects of gibberellic acid. I On carbohydrate metabolism and amy-
lase activity of barley endospsrm. Plant Physiol. 35 : 293--299.

Poulson, 2. and L. Baevers. 1970. Effccts of growth regulators on ribonucleic acid metaboliam of

barley leaf szgmeznts. Plaent Physiol. 46 : 732~~785.



4] Korean J. Bot. Vol. 26 No. 1

Radley, M. 1959. Occurrence of gibberellin-like substances in malt. Chem. Ind. 8§77~878.

Rao, V. 5. and A. A, Khan. 1975. Enhancement of polyribosome formation by gibberellic acid and
3", b’-adenosine monophosphate in barley embryo. Biochem. Biophys. Rcs. Cominun, 62 1 25~30.

Sim, W. 5. and K. 5. Roh. 1979. Studies on the mechanisms of gibberellic acid action. 1. Regulation
of protein biosynthesis and phosphorylation by gibberellic acid,. Korean. J. Bot. 22 : 95~100.

Varner, J. E. 1964. Gibbrellic acid controlled synthesis of «-amylase in barley endosperm. FPlant
Physiol. 39 : 413~415.

Warburg, O. and W. Christian. 1942. Isolierung und Kristallisation des Giirungsferments Enolase.
Biochem. Z. 310 : 384~421.

Wielgat, B., L. D. Wasilewska and K. Kleczkowskl. 1974. RNA synthesis in germinating malze
seeds under hormonal control. In Plant growth substances, pp.593~598. Hirokawa Pub. Co..
Tokyo.

Yomo, I. 1960a. Studies on the amylase activating substance. IV. On the amylase activating
action ol gibberellin Hakko Kyokaishi 18 : 600~602.

1960b. Studies on the amylase activating substance. V. Purification of the amylase activating
substance in the barley malt. Hakko Kyokaishi 18 : 603~606.

Zwar, J.A. and ]J. V. Jacobsen 1972. A correlation between a ribonucleic acid [raction selectively
labeled in the presence of gibberellic acid and amylase synthesis in barley aleurone lavers, Plant
Physiol. 49 : 1000~1006.

(1983, 1. 10. ##3



