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Effects of TPA and IAA on Corn Coleoptile Elongation

Chung, Eun Joo and June Seung Lee
(Department of Biology, Ewha Womans University, Seoul)

ABSTRACT

In view of the well-established role of protein kinase C effector element in signal transduction
of animal systems, the possibility of diacylglycerol (DAG) and its analog 12-O-tetradecanoylphorbol-
13-acetate (TPA) having an effect on auxin-induced growth of corn coleoptiles was explared. Both
DAG and TPA were found to promote cell elongation in the coleoptile tissue. Treatment of tissue
with these protein kinase C-activating agents resulted in increase in the growth rate over the
control by about 300%. When JAA was applied to TPA-pretreated coleoptiles, auxin effect appeared
synergistic. Morever, coleoptile growth was found to be inhibited by staurosporine and methylated
TPA, both of which are known to specifically inhibit protein kinase C. Electrophoretic and autora-
diographic patterns of soluble proteins from the coeoptiles indicated that either IAA or TPA tereat-
ment resulted in increased phosphorylation of certain proteins of 205 Kd, 66 Kd and 32Kd in
size. The results obtained from the present work suggest that protein kinase C may be associated
with auxin action on cell elongation in the corn coleoptile segments.
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Fig. 1. Effect of dioleoyl-glyceral on corn coleoptile elo-
ngation. Dioleoyl-glycerol (510 % M) was applied to corn
coleoptiles as indicated by the arrow.
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Fig. 2. Effect of oleoyl-acetyl-glycerol on corn coleoptile
elongation. Oleoyl-acetyl-glycerol (5X107% M) was applied
to corn coleoptiles as indicated by the arrow.

Table 1. The DAG promotion of corn coleoptile growth
in the presence or absence of TAA

Treatmeni Growth (% of control)
Control 100
Oleoyl-acetyl-glycerol (51078 M) 230
Dioleoyl-Glycerol (5310 ©M) 230
TAA (107 M) 260
Oleoyl-acetyl-glycerol (5X1075M)
+1AA (107 M) 310
Dioleoyl-Glycerol (5X107%M)
+1AA (107°M) 310
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Fig. 3. Effects of TPA and 1AA on corn coleoptile elonga-

tion. TPA (10 *M) and IAA (107° M) was applied to corn

coleoptiles as indicated by the arrows. (@—@), 10°¢ M

TPA; (O—0), 107°M IAA.
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Fig. 4. Synergistic effect of JAA on corn coleoptiles pret-
reated with TPA. Corn coleoptile was pretreated with
TPA (107°M) indicated by the arrow on the left. IAA
(107 M) was added to corn coleoptiles at the time indi-
cated by the arrows on the right. (@ —@), 10°°M TPA+
107°M TAA; (O—0), 107°M JAA.
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Fig. b. Synergistic effect of TPA and IAA on corn coleop-
tile segment elongation. TPA (10~ M) and [AA (1073 M)
were applied to corn coleoptiles as indicated by the up
arrow. (@—@), 10°5M TPA+107"M 1AA; (O~O), 1078
M TAA
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Fig. 8. Synergistic effect of TPA on corn coleoptile elo-
ngation, pretreated with plant hormones. Segments were
incubated in buffer containing TPA or hormones as indi-
cated and length was measured after 24 h.
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Fig. 7. Dose response curve for TPA promotion of corn
coleoptile segment elongation in the presence or absence
of TAA. Segments were incubated in buffer containing
concentration of TPA for 24 hrs and measured the length.
(O—-O), 1077~10"M TPA+107"M IAA; (@ @),
1077~10"*M TPA.
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Fig. 8. Electrophoretic and autoradiographic patterns of
#P labeled plant cell cytosol proteins. a, electrophoretic
patterns. b, autoradiographic patterns. 1, control: 2, TPA;
3, 1AA; 4, TPA+IAA; 5, GA; 6, GA+TPA.
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Fig. 9. Densitometric scanning of P labeled cytosol pro-
teins from corn coleoptiles. 1, control; 2, TPA; 3IAA:
4, TPA+IAA; 5, GA; 6, GA+TPA.
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Fig. 10, Corn coleoptiles incubated with TPA and/or TAA
for 24 hours. 1, control; 2, TPA; 3, TAA; 4, TPA+IAA.
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Fig. 11. Effect of STA on corn coleoptile segment elo-
ngation. STA (107*M) was applied to corn coleoptiles
as indicated by the arrow.
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Fig. 12. Effect of TPA on corn coleoptile segments elo-
ngation pretreated with STA. STA was applied to corn
coleoptiles as indicated by the arrow on the left. TPA
(10~ M) was added to corn coleoptiles as indicated by
the arrow on the right. (@—@), 107"M STA+10 8 M
TPA; (O—0), 5X107*M STA+1078M TPA.
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Fig. 13, Effect of Me-TPA on corn coleoptile elongation.
Me-TPA was applied to corn coleoptiles as indicated by
the arrow. (O—0O), 107°M Me-TPA; (@—@). 5X10 "M
Me-TPA.
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