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Effect of Elevated Ultraviolet-B Radiation on Yield and Differential Expression of
Proteome in Perilla (perilla frutescens L.)
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ABSTRACT: Plastichouse cultivation for crops and vegetables in the winter has been widely popularized in
Korea. In the vinylhouse Ultraviolet B penetration is lower than in the field, and so some problems, as
plant overgrowth and outbreak of disease, occurred frequently. The effect of artificial supplement ultraviolet
B (UV-B:280—320 nm) radiation on the physiological responses and yield of perilla (perilla frutescens) was
investigated. UV-B ray was radiated on perilla with the 10th leaf stage at the distance of 90, 120 and 150
cm from the plant canopy for 30 days after planting in the vinylhouse. The production of fresh perilla
leaves was high in the order of plastic house, ambient+50% of supplemental UV-B, ambient, ambient+100%
of supplemental UV-B. Enhanced UV-B radiation affected the intensity of thirty-three proteins in 2-dimensional
electrophoretic analysis of proteins and ten proteins out of them seemed to be responsive to UV-B : a
protein was, ATP synthase CF1 alpha chain, down regulated and nine proteins (Chlorophyll a/b bindng
protein type 1, Chlorophyll a/b binding protein type II precursor, Photosystem 1 P700 chlorophyll a apoprotein
A2, DNA recombination and repair protein recF, Galactinol synthase, S-adenosyl-L-methionine, Heat shock

protein 21, Calcium-dependent protein kinase(CDPK)-like, Catalase) were up-regulated.
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Table 1. Changes of production of fresh leaves of perilla with supplemental UV-B

Fresh weight of leaves (kg m™)

UV-B Treatment Total
1st 2nd 3rd 4th
plastic house 22 12 14 1.1 59 a
ambient 2.2 1.2 09 0.9 5.2 ab
ambient +50% 2.1 1.3 1.0 1.2 5.6 ab
ambient +100% 1.9 1.2 0.9 0.9 49 b

Means with different letters within a column are significantly different at 5% level by DMRT.
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Fig. 1. Diurnal changes of UV-B radiation at cloudless day in the field(A) on July 22 and cloudless day in the plastic

house(B) on July 21, 2004.
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Fig. 2. 2-DE gel pattern obtained using PI 6~9, the gels were visualized by silver staining. The image of protein spots
was analyzed using an PDquest of software programe. The large image was the proteome pattern of the untreated
control perilla leaves and the arrow spots were changed in a UV-B dependent manner. The image of each changed spot
were compared at an increased radiation of UV-B.
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Table 2. Identification of proteins from perilla leaves with changed expression levels after UV-B treatment.

S;Te%:ioﬁ Sﬁgt kl\ézt/cgl Identified Protein Acclslssion
Down-regulated 3906 130.6/5.0 ATP synthase CF1 alpha chain NP043022
4 22.0/42 Chlorophyll a/b binding protein type I AAF44702
204 35.5/44 DNA recombination and repair protein, recF 7100200995
1106 241/45  Chlorophyll a/b binding protein type II precursor 82080
1201 33.2/44 Galactinol synthase 4588376
Up-regulated 1303 39.6/4.5 S-adenosyl-L-methionine 15239970
3001 20.0/5.0 Heat shock protein 21 CABB1417
3012 20.0/50 Calcium-dependent protein Kinase(CDPK)-like 6723407
3104 27.7/50 Photosystem I P700 chlorophyll a apoprotein A2 AAR30294
7409 471/85 Catalase NP56412
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