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Differential Growth Response and Gene Expression in Relation to Capsidiol
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ABSTRACT Differential responses of red pepper plant and cultured cells to enhanced y-ray (SOCC-) and ultraviolet
(V) stress were investigated. In seed treatment, 1 Gy of y-ray increased seedling dry weight up to 19.1%, but 50 Gy
treatment markedly inhibited seed gemnination and subsequent growth of seedling. IV treatment to seed did not
change the germination ability of seeds and the growth of seedlings regardless of duration of (IV treatment until 24
hrs. In case of IV treatment to seedlings, plant injury was seriously progressed even after the seedlings were
retumed to no IV condition, and eventually all the leaves showed chlorosis by the stress. However, progress of plant
injury by y-ray stress slower than that caused by UV stress, and even at the high dose of yray, 50 Gy, did not
caused the chlorosis of stressed plant leaf. Amaount of electrolytes leakage from plant leaf by (IV treatment for 24
hrs was increased up to 28.8 folds in comparison with untreated control, whereas that of 50 Gy of y-ray was
increased only 1.2 folds. IV stress induced the production of capsidiol, antimicrobial phytoalexin, by activation of
gene expression involved in capsidiol biosynthesis, such as sesquiterpene cyclase and cytochrome P450 hydrox-
ylase in the leaf and cultured cell, but y-ray stress induced neither the production of capsidiol nor expression of the
genes.
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Quantity one, Bio-Rad)sled e g0 =2 FAe}gic}. ¢4
capsidiol A 4 B {7 YHAE S GolRr| sl
WA 50 Gyst zpld 6417 A EE AEHZ5E total
RNAZ F&5hd, 37| capsidiol®] AT FEd
AAZ @7 sesquiterpene cyclase s} cytochrome P450
hydroxylase 7= probe £ northern blotS A A]shE Th

2% o n#

ERFE

4 Aat IFFA WAA 1,5,10 2 50 Gy} A
05,1,6 2@ 24275 A2l 459 Fof delg, =7, g,
HEE 2 AEFS AT (Table 1), WA ZA)e] gl
Al M ERE BH A4Z 1 GyolAe dolgo]
907%=E TA7 90%s} v=sht 10 Gy A g As 100%E
At FTAz} BT dopsginy Iy 24 50 Gy A
AAE Wobaol 40392 Azl ZA9) & ol o] Woleig
et ZoE Yepsith 2742 1 Gy Aol A= 134 cmE
BA9 13.1 ems} W)=, 10 GyA el A= 10.2 cm, 50 Gy
Aol A= 32cm=E WAk L] Azke] TVEFE deld



J’f—,i-)vi] 1821 mu,n‘.li I
;M%ML 'I‘~l A3t o
ohel AL

. A o]

'°],JL 1

..v..

16¥°l A ﬂ} 1 nlo 22 (Ci\mpos and Velasco 1962;
Lee et al. 1998), WA #29) ¢k 27} (Abdullaev and
Berezina 1968; V]asyuk 1964). 4‘—7} e

(Stan and Croitoru
1960; Pal 1975) &

woht ol 4
Frel Al zkel] fejgh ze)
Aolx 919 EA) Sglth (Table 1),
o] Mol 8 A BAE W
K c;; o} whel A 2AkE el
boehe) dobd AEA )

Ro g bt

3 %’%’.};'smu; 224

fect of y-ray and UV treatment on the seed germination
and growth of pepper seedling”.

Treatmenl Gemimtion Pl hoight Leal m0. Legl awea DIy weight
(orlV) (%) (om)  Uplany (cmiplant) (igiplant)
yray 1 907b  13Ac  647bc 35ded  2069d
Gy) 5 933b  118be 660bc 360d  1887c

10 1000c  102b  593b  204bc  (306b

50 403a 322 072 O3a 19a

UV 05 %03b  I24be 720e 220« 1864
G910 %47b  I3le  728¢  363d  1832¢
60 933b  12ibe Todc 336l 1826c

240 976 Jllbe 690¢ 330ed  173c

Unteonmol  900b  I3lc  703¢ 3954 182

“Fifty seeds wete sown on seed bed with 5 rep] and all data

was detemined ut 45 days after treatment. M ration within

coluns by Duncan’s multiple range test a a 5% level.
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¥igure 2. Eifect of y-ray and UV iradiation on the viability of red
pepper cultured cells. Cell viability was measued by TTC siaining
method with five replications, and viability of control cell was
considered as 100%.
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Table 2, Changes in cell viability after 7-ray and UV treatment 1o~ &
pepper suspension cells. £ 2
ell viability (%)° 3 20
Treatments Cell viability (%) 0 &
0 3 6 12 DAT £ 0%
Control 000 1000 1000 000 £ 10
GanmaJ0Gy 620478  OLS£57 1104498 10054117 & 5
50Gy 5841104 787168 785185 7871108 2 liwm.cwm.wm
UV O5hs 1210157 6034104 437458 128:£47 ° N 50
60Ms 316468 197443 104433 75435 Gamma ray {Gy) w "’ad'a"""(hfs)

Figure 3. Effect of y-ray and UV imadiation on the leakage of clec-
trolytes from callus and leaf of red pepper. One gram of callus or leaf
was agitated 110 rpm on deionized water for 24 hrs, and measured
amount of electiolytes by conductivity meter.

“Cell viability is based on TTC test and caleulated as % of untreated
control cells. Al data is an average of five replications.
"DAT: days after treatment
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Capsidiol2| 4 5 Hgh FAARe| Led

HALA 50 Gy S-2 A 6417k A28 2B
AEE LEAAR) gl AEE J5d 5 AR 49
o b capsidiol®] AT HLF EA3IET HAMS A
g AEAAAT capsidiolo] A& HAEHA Gt A
42 647 Ale ABAE Azl A% o)) capsidiol2)
AP RIRT AR 19 FoE ADHFY 254007}
7V Hpge Re@de A0 E ettt W EAEs A
SA BrhE capsidiol®] A4 o] Ao Ae] 19 FHE A
As 202 F2E G} (Table 3).

Figure 4= XA 27} Hdws] AYoly FALEH L
23] fanesyl diphosphate (FPP)S 7|ZE 5-epi-aristolochene
(EAS)E AA HFTA 2 E EAHEHES capsidiol & AT sl=
B3} oo Pedsh= B4 751742 northern blot A= 1}
eifigich 218 4 FPPEHE capsidiolo) A4 E=

Table 3. Effect of y-ray and UV treatinent on the production of
capsidiol In pepper callus and seedling.

Postradiation yray (50 Gy) UV (6 hrs)
period (days) Callus  Seedling  Callus  Seedling
0 > 160+31°
1 - - 29+17 254453
5 - - 39+11  187+23
10 - - 33+14  118%15

*Value means relative area and intensity of capsidiol spot on thin
blaycr chromatography.
‘-’ means no capsidiol detected.
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Figure 4. Proposed pathway for the biosynthesis of capsidiol in
elicited red pepper cells and expression of two genes involved in
capsidicl biosynthesis by 30 Gy y -ray{GM) and UV irradiation for
24 hrs (UV). 5-epi- Aristolochene (EAS) is synthesized from famesyl
diphosphate (FPF) by the action of sesquiterpene cyclase, and is sub-
sequently hydroxylated to form capsidiol by Cyt. P450 hydroxylase.
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