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ABSTRACT

Some morphological characters were surveyed and PR-proteinases were induced and characterized from
Lilium formosanum Wallace endemic to Cheju island. Its flower characters were similar to those of white trumpet
lilies(Lilium longiflorum Thunb.) although its flowering period was later than that of white trumpet lilies and
it had a wide range of variation among individuals. Six PR-proteinases(Il-2, HI-1, 1I1-2, IV-1, IV-2 and V)
were induced from bulbs by 2.5 mM salicylic acid and almost excreted into the intercellular spaces. These
PR-proteinases were strongly activated by Ca’*, whereas they were strongly inhibited by Cu*, Co** and Fe*. Three
PR-proteinases{II-2, IV-1 and [V-2) were strongly inhibited by 1,10-phenanthroline, indicating that these enzymes
are metallo-proteinases. Three PR-proteinases¢lll-1, 111-2 and V) had a high sensitivity to PMSF and
required B-mercaptoethanol for their activities. These results indicate that these proteinases are cysteine proteinases.
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Figure 1. Photographs of L. formosanum Wallace. A: Flowers, B: Bulbs and roots

Table 1. Comparison of some important morphological characters between two Lilium species

Characters ‘ L. jormosanum ! L. longiftorum
Bulb ype alobose or more or less broadly elliptical ‘ sulglobose
diameter 2.94 0.66cm | 5 -6em
Stem type ¢ oslender. glabrous | scabrid-pubescent
heigh? p99.75 25.40em |00 - 90cm
i !
Leaf fengtl. CO LIRS 2.68cm i 2000 - 25.0¢m
width ¢ 072 0tben 08 - 1.2¢m
Flower numbe: usually solitary, rarely 2-3 or 4 in raceme I to sereval
fragrance delrghtiv tragram very fragnant
length 12.00 2.32¢n I3 - 18cm
dramete: JAR 208em 8 - H0cm
fiament Jength 1085 2. Isen: 8- Yem
antier cole purple at first and turning to yellow | purple at first and trning to yellow
Ovary typy cyvhindrice’ ¢ elongate
stvie tvpe sfender. evlindnicad clongate. slightly curved
stigma coies whitish-green i dark green and then gravish-green
\
Capsuic vy cviindrical © obvoid
# Data obtamed trom the literaturedisi et ai. 1978
12 2. 8F7) 7} ZqF Qlot W&ol o & o iz s}z 7| FHabal Al 2180w a1 Q) 3= 2 o & Hoofivan Tuyl 4. 1986:
9 o srtkgduy. gk aha i W Ek gl vb van Cretij 4. 1990) W gle] & %of &85 7134l o
o] gl M alolu} ¥lo] vh A o] mAINE W o avhEu
Al Ap Ao} 71 dlo] frl A Wol 7h vheket Al
o5l vhebueh S shalEut oo ke W Proteinase 24) 2] 3k
= ehg] 2ol ALsiy Mo g WEtn A Proteinase( Vera 5. 1989: Tornero 5. 1996), proteinase
= 7 gl ol gl glvtel v) 2 o] 9} ke 9 inhibitor( Walker-Simmons 2} Ryan. 1977). chitinase(Boller
e Mes ARel 822 Aokl @A ATsh 9 Vel 1984) 5 Aol wol sl whels vhuia;
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Figure 2. Gelatin-degrading activities of proteinases induced
by salicylic acid from bulbs of L. formosanum Wallace.
Lane 1, extract of fresh bulb scales; lane 2, excrete
from bulb scales in DW; lane 3, excrete from bulb
scales in 2.5 mM salicylic acid; lane 4, excrete from
bulb scales in 5 mM salicylic acid.
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Figure 3. Effects of divalent cations on the activities of proteinases induced by 2.5 mM salicylic acid from L. formosanum

bulbs. Lane 1, control; lane 2, 10 mM CaCl:; lane 3, 10 mM MgCl:; lane 4, 10 mM MnCl:; lane 5, 10 mM CuCl; lane
6, 10 mM CoCl;; lane 7, 10 mM FeCl..
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Figure 4. Effects of protease inhibitors on the activities of proteinases induced by 2.5mM saiicylic acid from L

formosanum bulbs. Lane 1, control; lane 2, 20uM pepstatin; lane 3, 104M E-64; lane 4, 5mM PMSF; lane 5, 100:M
DCI; lane 6, 10 mM phenanthroline
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Figure 5. Effects of PMSF and -mercaptoethanol on activities
of proteinases induced by 2.5 mM salicylic acid from L.
formosanum bulbs. Lane 1, control; lane 2. 5 mM

PMSF; iane 3, 30 mM B-mercaptoethanol
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