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Selection of Cadmium Resistant Cell Line from Calli of Nicotiana tabacum cv. BY4
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This study was carried out to select cadmium resistant cell lines from leaf-derived calli of diploid and haploid of Nicotiana
tabacum cv. BY4, for understanding adaptation mechanism of plants in cadmium contaminated environment. Suspended
cell clumps were plated onto selection medium containing 0 to 2,000 #M cadmium. Cadmium resistant colonies were

formed on the selection medium after 3 or 4 weeks of culture. The minimum inhibition concentration (MIC) of cadmium
on colony formation were 300 #M in diploid and 200 #M in haploid plants, respectively. In order to test the resistance to

cadmium, selected cell line on MIC were transferred to medium containing high concentration of cadmium. The selected
cell lines, especially haploid cell line, were resistant on the high concentration of cadmium. And dry weight, ash weight,
and cadmium contents of cell were increased. These results indicated that the selected cell lines showed higher resistance
of cadmium than control cells, and haploid plant is more resistant than diploid plant on medium with cadmium.
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Azt AR s ZFA|F)7] w)Eo](Vogelli-Large and
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439 st=F AFAAET Aol A A7} AF Ao
st 22 WA S o43to stEF A%
AHEFS AdsRs A QM WAl WA E
i AaS At vasige § @] oujA s}
e dAdes fed AYrEHE =g AYA
AEFZ Al 7tEg A 439 HLrHE ol
317]) A% 712228 Y3zt AR

Mz 3 UE
MEAE 3 HBMZE

ool (Nicotiana tabacum cv BY4)] wleAAE H-E9)
F42 Oh(19%) 7<) Wby S AHgstde 2l AeafE
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FI=FE4 L CdCk - 2H0E F742 438k 02 mm
membrane filterg o] 431§ g7 A]72n], polyethylene
tubeo] A RA5tAcH Reese et al, 1992). HA Adwz)
+ 20 mg/L 24-D$} 01 mg/L BAP7} 3719l MSTA) u)#)
2 $99Fsld A7t 1Y HoHe FEHes sl=
F& 0-2000 M) FEEE AHrlelo 134 s Eed4]q)
2% mL4 2F31qch 123 % ghu) F(plating culture) & ¢
& M X 20 mg/L 24-D9} 01 mg/L BAP 123 08%
agarose?} H7Hd MSujA|ol] gtujold T EE 65 um,
100 pm VY E F§ o83l 2715 FYsA stz A7
d q4I3AE AHgsld 8L AAT F e A4
A& Auuix)e) 2 mLA hefokaiich

MUE MEFU FI=Fe| EakxAt
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(porclzin crucle)ol] #zed 2o ¥ LEE 139
23C SN SCAR LEE 9 AT o4 5%
AR 385 10% 94 (FESBHZER HCl FW : 3646
—R¥ 0SAKA)2.Z =¢ ¥ o3} x)(Watman filter paper
NO42)2 E£EE AA}L, o343 £9L atomic
absorption spectrophotometry(AAS) 2 M ZW sl=§3}eke
2459,

2
FIEE MEYMESF 4g % MC 4T

100 Mol A 2,000 pM9] 7F=F-S 05 mg/L 24-D7} 7}
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Fgure 1. The toxicity of cadmium on the callus formation. A: 4-
week old leaf explants on medium containing cadmium (Y300 M),
B : 4-week-old leaf explants without cadmium, C-D : colony
formation from plating cells on medium containing various
concentration of cadmium (C: high(1,000 /MM)— D: low(100 zM)).



of wtet A colony?] 7} F7bsle] Wik 30U Folle
sEgEd Axde] FAHAG 2=y 30 MM =
50%018}+¢] colony¥ & Vebslch. a=lZ Cd++ 500 #M
o] el Al colonye HAHA st e EAHANE
MICE 300 M2 A7 sl cHFigure 1). 8 9pAE o
Aol FE colony E3ul=Y Aol uliy ) Zsled
wjok 30 A7} ¥ o] A oF colony®] FAo] rpsatch Cd+t
100 pM M2 o SleiME =79 colony7} Bo]7] Ajzt
stgen I F7)E oAl WA Fsted, A 5
t w7)zke}] Al wet FUlskg ok 282 CdH 200
M A Fol= wF 0dA 7R = colony7} JAHA &%
o} vk DdA e H 40-50% 714 HAdoh 283 2
o] 49) FEoME colony®] FAe] o) FoiAA] ket o
ol & Agel sleiAle] MICH AL CdH 20 M=
AL4-519) EH(Table 1).
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Table 1. Effect of cadmium on the formation of microcalli from
plated diploid and haploid cell chump of Nicotiana tabacum cv. BY4
on MS medium

Culture days
Ca+* 10 E)
cone.

(#M) Diploid Haploid Diploid Haploid
Control + + + + + + ++ +
100 + - + 44+ ++
20 + - ++ +
30 + - ++ -
HX] - - - —
1000 - - -
2000 - - - -

- @ None()5*) +
growth(200K)

* : Number of colonies.

o Low()10) ++ : Good()150) +++ : Exellent

olul &= 300 Mol A, HFEAE 200 pMoll A 2zt ADird
NEF2HE JI=F AP HEE 2AP] Y34 O,
500, 1,000, 2,000 kM2 7}=Fo| Hr}sE v A](hardening
medium) ol AtjujoFect. oju) NEFE 72 oF 00 +

Figure 2. Callus growth from culture of
§ normal callus and cadmium resistant callus
B! derived from diploid plant on selection
medium containing various concentration of
cadmium (0-2,000 #zM), A-D: normal
callus, E-H: cadmium resistant callus A,
E: cadmium-free, B, F: 50 #M, C, G:
1,000 #M, D, H: 2,000 M.

Figure 3. Callus growth from culture of
normal callus and cadmium resistant, callus
A derived from haploid plant on selection

medium containing various concentration of
cadmium(0-2,000M), A-D : normal callus
» E-H : cadmium resistant callus A, E
cadmium-free, B, F : 500 sM, C, G :
- 1,000 M, D, H : 2000 oM.
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HEFZAM 7I=F T A ANE HEFE F
d FE9 Ft=FMA oAdAW Wl AEEL FH 3
Zrastend, Cdt 1,000 pMoll M A48 AEF 2%7]
Z¢] N Figure 2-C, D).

a2t Cdtt 300 pMel A ALEl A EFY A9 CdH
500 #M, 1,000 sMo| M= o] = g]om, Cd+t 2000 Mo
ME v Ae2e] ezt e Mg AyRie 75 %
7} A&s K (Figure 2-H). g wheA]e] H$olle Cd+
20 Mo A A st A EFE olul A9} FUd Hpy o
2 Azsldd wHFigure 3), 2 TR} FL=FujA]o| A A
e Aot dAg st=F AgAS el gl oh(Figure
3E-H). &3] Cd** 500 #M, Cd*+ 1,000 ;M= 100%2) AZ
% EHon Cdtt 500 pMeME d2FRo o 4u),
1000 Mol A oluiA R ® oF 12w}, 18)F Cd+t 2000 g
Mol M 240% H =2 oF 48u]e] AE&<] F3tvHFigure
4A). =3t o|ujA el WA AE T3] FI=EFuIR| oA At
A AEFE AZ7T QlM T AFol7} dded HE2T
o] At st=guiAel ke A$ ek 0447 =
2 o] AR R Fl=Ful Ao A AWE A EZFE A
E7)7ke] 749 o]AHE AE QU

A5%

oluiale] 74 FFEFAH7PRAAA Add MEFE F
AR &70 AF 1486 + 18l go] ¥ 4 B
a2y 7tEFe] xR A7 500 M o] e] He]Fo)
Me 25 Aol AAHANT 2F FAAY. o] Cd*
10 MM e MEFF Ft=F TV AR A
7T 1095 g9 A4S Helon, g 474 E Hd =
g Cd*t 300 pMoME 365 go] AAS BEow, o7
AL B3 Aol AT A Fole HAYS © F¥
o] vt Cdt* 1,000 pMell M= 230 g9 AR vhehd
A2w, o5 AAX vpriAl2 o7 3] B
Cd** 2000 pMell M & wiFz7]el 2t AA st 032 g8 A%
#FE Jehlisdeh &8 WA 3 Cdt 200 aMe A A
e AEFE 7IEE FAMAE $3E A 1295 g9
TS Hylew, AEx oluAd vlsA 245 =gldh
Cd** 500 pMoAAME 549 g8 AFS Bef olfAret 4z
393 Cd* 1,000 pMel M= 404 g0 AF5FE A
Bsen, AEE oFE = dF4E g U
S Holoh =3 Cdtt 2000 sMe A= 053 go) 4%
< dehiglen, Az 4722 ofFE =YL FHUd
(Figure 4B).
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Figure 4. Effect of cadmium on the survivability, growth and dry
weight of haploid and diploid calli on the cadmium media, D: callus
derived from leaf of diploid plant, H: callus derived from leaf of
haploid plant, C: cadmium, Con: cadmium-free, Data represent the
mean + S.E. of five independent experiments.

weight) €2 A% F AZAAEL A%, 7H=Fo] Aej=iA]
de WM WY AZFE H2TE $7 AL 7%
o2 N A¥E AEFY AZFFEL WL 2o
oMAL Cdt 30 MM AR AZFE 22t TEE
o FH=F FrhiAe] $4 AR F A x5S
£ 08 go2 AT AZFF 030 g F9e
CdH 1000 aMolA 72 AEFE 0 g2 427 A
23300 kg Sl A% Badh @9 Cdr
200 Mol APEE W4AL) AEFE oluieh oA
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Figure 5. Ash weights from callus of selected cell line* of haploid
and diploid grown on medium various concentration of cadmium. *
. cadmium resistant cell line, Data represent the mean + SE. of
five independent experiments.
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Figure 6. Cadmium contents in haploid and diploid calli measured
by atomic absorption spectrophtometry (AAS), Data represent the
mean + SE. of five independent experiments,
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