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Abstract

The changes in DNA damage were investigated during storage after irradiation. Kiwi, orange and pear were
irradiated at 0.1, 0.3, 0.5, 0.7 and 1.0 kGy and stored for 3 months at 4°C. The comet assay was applied to the sample
seeds at the beginning of irradiation and at the end of storage. Seeds were isolated and crushed, and the suspended
cells were embedded in an agarose layer. After lysis of the cells, they were electrophoresed for 2 min and then
stained. DNA fragmentation in seeds caused by irradiation was quantified as tail length and tail moment (tail
length X% DNA in tail) by comet image analyzing system. Immediately after irradiation, the differences in tail length
between unirradiated and irradiated fruit seeds were significant (p<0.05) in kiwi, orange and pear seeds. With in—
creasing the irradiation doses, statistically significant longer extension of the DNA from the nucleus toward anode
was observed. The results represented as tail moment showed similar tendency to those of tail length, but the
latter parameter was more sensitive than the former. Similarly even 3 months after irradiation, all the irradiated
fruit seeds significantly showed longer tail length than the unirradiated controls. These results indicate that the
comet assay could be one of the simple methods of detecting irradiated fruit seeds. Moreover, the method could
detect DNA damage even after 3 months after irradiation.
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R SEECER PR R S P EER R
F2 A2 712 sodium chloride, potassium chloride, tris-
base ethylenediamine tetra-acetic acid(EDTA), low melting
point agarose, normal melting point agarose, disodium hydro—-
gen phosphate, phosphate dihydrogen phosphate, ethidium
bromide+ Sigma Chemical(St. Louis, MO., USA) A &-& A}
£3}¢d e, boric acid, sodium dodecyl sulphate(SDS)+&
Applichem(Darmstadt, Germany) A &2 A}-&-stgth
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Comet assay

Sz wldsla 0.25 g9 AREE F3te
ice bath#el] 9l& 2H& Alep o} g} PBS(phosphate
buffered saline, pH 7.4) #5-4-& 71919} 8= 5mL, 23] =
3 mL-& 2 ¥ magnetic stirrer & 500 rpmel| 4] 5% E-qF 4ol 5
)t} o] kel 200 um nylon sieve cloth2 o 3}+A] 7] 57 Y=+
LxolA 10% Et WA st AAA L F AZ AL F sk
100 um nylon sieve cloth® 2o F}A] 7] 71 v} A] YA T ol A
71919k vl 304, A& 458 S WA F AFAE
#3ld comet 4§02 ARG-SIGITt

Za}o] = (76 X 26 mm, Marienfeld, Superior, Germany)+
ethanolell &34 & ¥ 7138t F 45°CE FA15*] 3l
= 0.5% normal melting point agarose 50 LLE @4 3}A =X
g & Aol A 3087 2z ) o]F Al 45l precoated
agarose slidet slide A7l BslwdA] Agdo Al4-3193 et

Az A x et e] A3 100 uLE # 3l 45°CE 74
= 0.8% low melting point agarose 1 mL¢} E3tsleict £
4o 100 uLE #3led sk E8]7 precoated F2ho| = $ el
EX3 7 Z7) ko] A7) A AT B wE ST 2 cover glass
slide(24 X 50 mm)& Yol 54t} o] &Eeto] =& ice-bathiol
ol Az Ao] FAEEE slg]on o] & lysis buffer(2.5%
SDS in 45 mM Tris-borate, 1 mM EDTA, pH 8.4)9l] A
A A Az #uta) halal-g s Al Z et 2 A 5e) i &3]
A 78 Al zel mpet 719 108, L8lA]& 458, vl 1582
2 gk

il g3 §-do §-8% Felel =4z SDS7} wiAlEd TBE
buffer(45 mM Tris-borate, 1 mM EDTA, pH 8.4)l] 5% &4}
92 F AUA E718 AAS &eto] =9 agarose end7}
A7)4 % tray Sl (1)5 2.2 FEE 3] L
W2 R 3% TBE buffer® $alo]l= 92 <F 2~4mm A=
2o 2 A9 P F2V/emZ 18 53 A7)d5& A A
stqleh 7195 F efe| =g FRTR 58 < Fo AH
a1 b2l 4] 1A]7F Eot A F A7) & ethidium bromide(20
pg/mL) 75 pLE dAsle] {v] 42 2 DNA comet2 $-33}
Art.
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Ethidium bromide® ¥ <®to] =4+2] DNA comet&
33} & w] 4 (DMLB, Leica, Germany)AFol| 4] vll-& 2000] 2 3+
319 0., CCD video camera(KP-M, Hitachi, Jepan)& %
s R ko] A E3¥ o]v] 2] = Comet image analyzing
system(Komet 4.0, Kinetic Imaging Ltd, UK)°o] A€ #F
B] Aol 4] BAstgdnt B A e 7 Azt Fa) = 27
9} &ejolmollA] Zhzt 50704 & 100709 HAE FA R
Aelsle] Basl o, 2 ZAPdFbele) 23] o)A wbE A Y
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B o7 v E A AvE d e84 SPSS(version 10.0)E
ALgste] 2 A g g ZAMEPE 2 PEA| el BELAE T
tel o AL EE7Ee) tail length & tail moment2] F-2]A4
& o 916l x| A (one-way ANOVA)IA LSD testE o]-£-3}
o] 7323}y t}. Pearson’s correlation coefficient& AH-8-3h
ZAMA BT DNA AR R EZ] ARRAIE dolrgitt
Z3} 9 D
7+ Al g W) 0.1, 03,05, 0.7, 1.0 kGy<] Adgko 2 wkaiad
ZALgE 25 4 A & comet assay A3, BE A ZoA v] ZAF
A1 8.2 79 A3 mofe dlo] wo] AAHAY L FAF AlEE
3-8 ol AR 7o 2 el v] ZAF Al 5ot ZAL A BT
2] tail length #to] &= F2 Al F2= AekFig. 1). 7191 4]
A¢ A 27171 G A ZERT 25 A A e e
ZA} A1 8.9 tail lengths 2.3%], wiol v]al vlad Zsic)
(Fig. 1). 7191 A &) 4% v] A} A Bol| vl 8] A=) S71
5 A 02 DNA 2R =7} S7ske e & 5 9)
ArHFig. 2). 287 # ] ALx o}A7A| 2 Age] /1%
£ tail length7} Fro] A 22 Z7}8l] 2(Fig. 3), viR = A
2 Z7}oll u}2} tail lengthr}t -2l & .2 Z7}sbsdh(Fig. 4).
ZAM1 %7} tail length?te] A3 A& Pearson’s correlation
coefficient2 Ar¥| & Ax}p AbdA|<E gho]l 719 Ao A% r=
0.570(p<0.01), 28 =] A r=0568(p<0.01), ¥} A r=0.615
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Fig. 1. DNA comets from fruits seeds.
Ethidium bromide staining (microscope objective X 20).
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Fig. 2. Effect of irradiation doses and storage (0~4°C) on DNA
damage in kiwi seeds.

Results are expressed as mean and standard error (bars). Values
within the same line with the same superscript are not signifi-
cantly different at p<0.05.
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Fig. 3. Effect of irradiation doses and storage (0~4°C) on DNA
damage in orange seeds.
Results are expressed as mean and standard error (bars). Values
within the same line with the same superscript are not signifi-
cantly different at p<0.05.
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Fig. 4. Effect of irradiation doses and storage (0~4°C) on DNA
damage in pear seeds.

Results are expressed as mean and standard error (bars). Values
within the same line with the same superscript are not signifi-
cantly different at p<0.05.
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A2 2 A el tail lengthel B 4% oFAFS HoF9lA]
uh, A AA o2 WA ALk ol E DNA €A4H-S wbad s
U727} tail length® ol 28-S & 4= 919 ch(Table 1). o)<}
F 8l Koppen} Cerda(9)+ tail length= <245 DNA~}
& A zHE] vk e} o] F3 A=)ute AE gl wh tail
moment+ tail length gtol] tailt % DNAES F3& o2
AR F A2 5 e cell 32 Fo| tail Bl A8t
Al taild] DNAZ 23150} o]n|x] EA7] Abal|A]9] tail
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A A2 79370 T AR Foll WAl A ko] F1aks
E DNA #4o] 4 o2 Zrlslyl o v (Fig. 2), 2317 A
obul) 42 739 71 9] Kol A 9} o] 3L 2 A A Foll =
WA Alko] £718 2 tail length® 2 DNA €457} 4
oHe 2 Zrhste 2495 #FY S 31 HFig. 3, Fig. 4).
AP tail lengthZbe] AAAAE AHE A3 7]19] A
2] A2 AAl4 r=0.562(p<0.01), 2= A] A r=0.697(p<0.01),
ol ] r=0.515(p<0.01) 2 37Rd o] At Fo = WAl ZAJA
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comet assay®l| 9]l WARA ZA BB Falo 2 X

& ales FAstarh

R g

(@] ok
) =

Tl o] WA FEAL of - gels} Ao @& M3 54
at7] 93 zhebd AR =% DNA €48 comet assay &
galsisict 714, 24, wiE T3t 0.1, 0.3, 05,07, 1.0
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Table 1. Tail moment” of the comets from single cells of unirradiated and irradiated kiwi, orange and pear seeds analysed

by the comet assay

Dose Kiwi Orange Pear

(kGy) 0 3 months 0 3 months 0 3 months
0 11.67£0.46™ 3.74%0.35° 17.29+0.58° 9.520.42° 7.61+0.42° 6.7810.36°
01 10.21+0.48° 293+0.26% 21.27+067° 12.3240.49° 10.70-+0.44° 10.09+0.63
0.3 14.29+053° 4.3620.34° 26.620.84° 1748+ 057 13.79£0.55° 1362+0.49°
05 1415+053° 4454035 26.48+0.7%° 16.19+0.53° 25.730.90° 1575+0.48°
0.7 15.36£0.96" 11.94+6.28 26.88+091° 20.17+067° 36.62+1.10° 13.16£0.56°
1.0 18.00%0.74° 17.44+0.76° 30.65=1.18 2463077 32.80+1.23° 13.38+£0.68°

YTail moment = tail length (um) ¥ % DNA in tail.

“Mean* standard error. Values with the same superscripts within column are not significantly different at p<<0.05 (one-way ANOVA

and the least-significant-difference test).
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