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Light Regulation of the Expression of PAL Gene in
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Abstract Isoflavones are a group of important secondary metabolites accumulated in soybean plant

Glycine max Merri  especially in seeds and have a lot of important functions. The accumulation
of isoflavones in soybean leaves can be induced by light. Our experiments aimed at the soybean
phenylalanine ammonia-lyase PAL  gene expression under different light conditions. It was found
that expression of pal in light was higher than that in darkness. The effects which depend on differ-
ent varieties was more sensitive to light in the variety which has lower contents of flavones in seeds.
Red light R Blue light B and UV light UV increased PAL mRNA abundance and UV was
the most effective light. With the elongation of treatment time the mRNA abundance for pal and
activity of the enzyme increased. The isoflavones accumulation showed to decline with the UV time.
This pattern was not consistent with that at the level of mRNA and the enzyme.
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Table 1 About the filter
Single-colored Wavelength Half band Transmittance Transmitted light
light intensity nm width nm % pmot m™% 7!
Red light 660 15 67 31.24
Blue light 440 15 63 20
1.1.3 pal stab culture K. Hahlbrock
pBS EcoR | David ~ Hahlbrock 1984
2400 bp
1.2
1.2.1
1 500 pmot m~% s~! 0 pmot m™* 7! 24 h
UV-A/B 2 x8W 24 h
UV-A/
B 2x8W 4h 8h 12 h 2h4h 6h 8h
1.2.2 DNA
DNA
1996
Dig DNA Labeling and Detection kit
1.2.3 RNA Wadsworth 1988
1.2.4 Dot-blot Dig DNA Labeling and Detection kit
1.2.5 PAL konkol ~ Conn 1961 Zuker 1965
1985 lg 4 ml
10000x g 4 C 30 min 4% 4
C I5min 4 °C 7500x g 15 min 70% 4 C 15
min 7500 X g 15 min 4 ml 4 C
-G250 Bradford 1976
Zimmermann  Hahlbrock 1975 290 nm

0.01 OD 1
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Fig.2 PAL mRNA accumulation in Soybean leaves in response to light. Total RNA was isolated and Dot blot-
ted onto mitrocellulose about Spg/dot . The blot washybridized with labeled PcPAL-4 insert. Odd numbers were
the varieties which have low isoflavones contents in the seed even numbers were the high vatieties.

A Treatment in light and darkness. al a2 Treatment 24 h in light a3 a4 Treatment 24 h in darkness. B. Treatment in sin-
gle-colored light. bl b2 Treatment 24 h in red light b3 b4 Treatment 24 h in blue light b5 b6 Treatment 24 h in UV
light b7 b8 Treatment 24 h in darkness. C. Treatment in UV. C1 C2 Treatment 4 h in UV light C3 C4 Treatment 8 h in

UV light C5 C6 Treatment 12 h in UV light.
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Fig.4 Light-induced Isoflavone accu-
mulation in Soybean leaves. 1 is the
variety which has low isoflavones con-
tents in the seed 2 is the high vati-
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