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ABSTRACT Calli were induced on MS medium supplemented with 0.5 mg/L 2,4-D by using the leaf explants of
haploid which were derived from the diploid and haploid of Nicotiana tabacum cv BY4. These calli were subcultured
on MS medium with the combination of 2.0 mg/L 2,4-D, 1.0 mg/L kinetin and 0.1 mg/L BAP. Cell propagation of
diploid plants were good in a combination of 2.0 mg/L 2,4-D, 0.1mg/L BAP in vitro conditions, suspension cultures
were conducted in equal condition. Homogenized suspension cultured cells were smeared 2.0 mL each on MS
medium with 0~100 uM PFP, to select the resistant colony to PFP, and were examined after 10d, 20d and 30d.
Measurment of fresh weight of cells after 30d of culture shows that with more concentration of PFP in medium the
fresh weight of the cells decreased. In case of diploid, selected callus was the highest in vitro treated with 5 uM PFP.
It was higher than control until 100 uM PFP. The active degree of catalase was the highest in vitro with 5 uM PFP but
the lowest in vitro with 10 uM PFP on the other hand, in case of haploid plant, the active degree of peroxidase and
catalase was the highest in vitro treated with 50 uM PFP. It's sure that enzyme active degree of between diploid and
haploid had big differences.
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sddolAlE A fA8 g BxF A& FAE s Durand 1990). Lysined] #8k2 && FFAENA 23, H
Aats vl F2% AFAE T shjelAT AAdEeAd 9} HE]eAE threonine, S|4 tryptophan, T3 24|
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M A orl A AFA Ao Bdse HEY 7]
wistel] 7119 ZCE ¥ed 9tk (Widholm 1972).
3k W3lZ tryptophanz} phenylalanine©] 2} T4 =)
w2 Hyr} o (Palmer and Widholm 1975; Berlin

Widholm 1977). Carlson (1973)-2 gujo] L&A x| o)A

Hol2 §ukA]7]7]) sl EMSE #&]3}ed methionine
sulfOXImme Ay FAHOAE JHETh o714 A€
A1 2A = methionineS Y AHele] wildfire disease S &
dtsl= Pseudomonas tabachiol thdr AAS velioky
BI5E 0w, lysines} threonine®] 7 wjx]o| A A EE
ujeksle] lysine FA5EHo] =2 AEE AYT 5 YA
Ak

p-Fluorophenylalanine (PFP):= phenylalanine-& 3-2] A4
AFela, T3 PFPO WA S 24 AEZAE desdEe &
Zol FA Jehdth oldg dEsidEe] Bol %AW
phenylalanine ammonua-lyase (PAL : EC.4.3.1.5)7} &<
FATE el Ao 2 g7 9o, peroxidase (EC.1.
11.1.7)9} catalase (EC.1.11.1.6)¢] AT BHo] U= A
22 HIHT (Berlin and Widholm 1977).

B Ao A= Bl (Nicotiana tabacum cv. BY4)9] vk
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(Nicotiana tabacum cv. BY4)9] oJullx| 2|53} okuljefo 25
B A58 wEANEY YN AES GE ARE o9
O SR N BADRE Ao A4, S4, WAL
Oh 5 (1994)8] Wlol Falo} AN Aox HEE
MS7)Eu)A]o] sucrose 30 g/L, agar 8 g/LS H7lsla A
ZAEAL 24-D (0.1,05, 1.0, 2.0, 4.0 mg/LYH 2 & 3RS
o pH 582 23 wjxe] YHUE AYshed L 2541C,

Z% 1900 lux, ZF7)= 16/8 he] ZAA BHAE § 53]
Aok Aejxe] S22 24-D9¥ BAP, ﬂ"]ﬁ]%“‘ A7kd =
Aol A STk HeFS AL AE 1,000 pm o) Ft
A7 5 HBAY ZHEAE ANt ve FUEU0R
olZojRon, wjkRACEE shaking incubatorol]A] 25
pm, &5 25+1CE stk

PFP A{EHd MZZF Myt

p-Fluoro-DL-phenylalanine (PFP : FW 183.2)2 1~2 mL
IN gatog BafAA FHTE Fit 233 o 0.22
UM membrane filterE £3 2-Fo3} & AREsigom, A
W R)o] =@Ee= © A3l agarose (Type VII: Low
Gelling Temperature)= 0.8%¢) 2.0 mg/L 2,4-D<} 0.1
mg/L BAP7} 239 MSAAIA S 47} Sk 30 mL
2e F S9Rpdt ALt 2Rl dE AEdAE A
A B wi) 7} FEE) A2 F FFHoE FrlsAtk A
uhi A= 2.0 mg/L 2,4-Ds} 0.1 mg/L BAP7} A7+E MSH)
o] PFPE 0~200 yME. #7}51] pHE 23 & Sduz
3te] 1318 #HEzt)slo] 25 mLY 53tk F bl kol
ARE e A FEe HERIY 15~209 & A EFA o] g3 A
g At 65~100 Nmt%ﬂ olF e HXEE AH-3)
Atk 83 o] MEE 0.8% agaroseE o] &3] PFP
(Palmer and Widholm, 1975)7} 0~100 M9 Ex2 A
H Ao 2 mLA Hauioksiich Haer = 10, 20,
30¢ @2 Aol FAHE PFP A3 AEFe
ALEEE colony S A, #Z3ch

PFPo| Wit A3 Ax dhsle] peroxidase
catalase 59l EAENEE % éé}‘i‘iﬁ} AE= *g%— lgs
eppendorf tubeoll W1 £ L85 1.4 mL 713 & 4°CA
G20 mgsh ok 15,000 rpmolAl 1587 dAHel
o A5AE AR E AMIIATE B4 BYEe] AL
fhurealo)l 331 = spectrophotometer (Beckman DU-6)
2 2439t} Peroxidase (EC 1.11.1.7)Y #FANEE
Chance®} Maehly (1955)¢] Hio] &3l Ao,
Catalase (EC 1.11.1.6)& Yang (1985) 5] #|A]gt De-
coupling®tl ¢ 2 ZA 3 th

Z o
PFP K{aHM M|ZZE Mgt

oluf A= PFP 5 uM 2| Foll A ujk 10477 HiA e
29] colony 7t FAHRQCH 1 7= I7 2mm JEY
I colony?] ZHAWTE= vf$ =gk} ek 30U 7t A
HETFRETE ot AR 2 Aole fiith (Table
1). PFP 10 ;M 2o A PFP 5 M A 2] ¢} pRai7ba 2
£ zo)& ¢ PFP 25 uM A2 Fel e wiek 1097}
HHA HEYUAT H2 207 A% FAEHAT v F 20
H o]FZE colony?] &¥uWIL7} %535k PFP 50 uiM
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Figure 1. Callus formation from cell clump on the selection medium containing various concentration of p-fluorophenylalanine after 5-week.
Cell clump derived from diploid plant (A-F), or from haploid plant (G-L). A, G: p-fluorophenylalanine free, B-F, H-L: various concentration
of p-fluorophenylatanine (5, 10, 25, 50, 100 1M).
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Agpels uieF 2094 2E colony’t 2850} PFP
100 yM M) oll= IHTH W2 Aoz wiek 20977 =
A4 HEZIAY 65~70712) colony7} AL, 1 )
FEE 2= 9 FA7F HAck PFP 200 uM A2
o] AoJME colonys} A3 vehix] goronEm B AYo)
lojxe] MICS] AAL PFP 100 tM A elt2 AAstgict
(Figure 1A ~F).
8 dleA| = olu A9} B Ete) A3} colonyd] &M
& AZ3Th oA WY 1095 HHA] colony 7t
P9 v ke AR WY 2094 o] FZRE
colony7} FAE YTk PFP 5 M g7l Ae vk 2094
colony®] FAde] vjg EoH 1 0|52 o] 443}
Atk PP 10 iM, PFP 25 iM A 2] 79] 7% PFP 5 iM A
27 Ao vsd Pde BAh I8 PFP 50 uM A

ki
o

Table 1. Effect of p-fluorophenylalanine on the formation of
colonies from diploid and haploid callus of Nicotiana tabacum cv.
BY4.

PFP Days of treatment

Conc. 10 20 30
@M p; Ha  Di Ha  Di Ha

Control +++ + +++ +++  +t++ +++
5 ++ + +++ +++  F++ 44+
10 ++ + +++ ++ +++  +++
25 + - ++ ++ +++ 4+t
50 - - ++ + +++ ++
100 - - + - ++ -
200 - - - - - -

— : None 05) + : Low (©010) ++ : Good (0 150) +++ : Exellent
growth (200<)

Di : callus derived from leaf of diploid plant, Ha : callus derived
from leaf of haploid plant.
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Figure 2. Effect of p-fluorophenylalanine on the growth of diploid
and haploid callus derived from Nicotiana tabacum cv. BY4 on MS
medium.

272l ol vl 209 7E colony 7t FAE 1 o] F
2 Aol st dAsHl fA7F =itk vhE PFP 100
M Al A, B2 T o) FE A (PFP 200 iM,
PFP 300 pM)| A= colony 9] 3Ade] a3 vehtA] gotx
MICS} AAe PFP 50 yMZ A3kt (Figure 1G~L).
882 AT et S71E4E A9 colonyd A7),
FANETE AR olu A B4 Aol YERAITH
olmj PFP =X EJA] MICE o|¥jA] 74-¢- 100 yME §H3)
AME 50 ME A sQT} (Table 1). T3 z2}zke] MICH)
A AZE PFP 100 iMol M= 7.66 g Ve %121, PFP
50 pMOlME 5.93 g0 2 MLt ot oA e A 29
Aol Azxastsitt (Figure 2).

e MEFe| gAgde

ol A} wlrA Al A2 RE PFP AA FA4HE A5t
A EFY G4BT =AM (Figure 3 A, B), Peroxi-
dases] 79 oA = tix7¢} vlstke] PFP 5 uM A )+
AXN 7=} tE MHFME vl S UEh
Stk vkEAl= PEP 50 uM A2l 7oA =9k} Catalase o
735 oljAlE AT vlalste] PFP 5 M A g]-ollA|, gt
A= PEP 50 yM A )74 E3tth
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Figure 3. Activities of catalase and peroxidase of haploid and
diploid calli treated with p-fluorophenylalanine of Nicotiana
tabacum cv. BY4.
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kA Eo] x2]® PFP =%}
colony®] A7), YN, Aejx S22 YR FHE AR
3 AALES Yehidth 1817 PFP ©EREA] A& 4
AN eEs oAt WAl 7kl 100 pM 2 50 pM B B
B3 2polE UErlE). HkpA] 21Eo] olulA A EHT o A
ZEIAL, o]ul A AEeME AF o] HA ZastdE ut
FA = I Ao|7h Attt o3 E A Hieg 48] &
43+ PFPY] Ao ot 5Adas} yZog Helt) olejst
A= oluiA el A At Al sE 49 iMool A ¥kEA =
AE3RA F3ga 3 Gupta% Carlson (1972)¢] 7 ¢}
FTE AolE AN A A FAIA Uelth gl
o M EY AL 100 M PFPA A= 2H43] #se ut
A9 Ak AukEl A8 A EFE= PFP7) 9l wiAdA T
AN E fAsHs Aes YAt (Palmer and Widholm
1975). WkrAl Nicotiana sylvestris 2\ A S A EZ
7b oAl MEA FI® MEFHTE PP} thdh #3HA
o] t5 73S B3t (Dix and Street 1974).

PFP7} X 2]l wfodAlE £ WAl 2 Eo] A3}y
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o83 Edwols A 483 PP Aug Aol
Z2] 3 5902 o257 9t} (Oh 1994) 22 ol A
AR A e AP S &L 10°~10° 08 v

“H'E“’ﬂ mEba Q1A e R Ed¥o] S AE]sly
Hole] WITE 271072 9tk (Durand 1990). &
(1994)% Gajo] olufjR e} whpEA] A AE AESle] PFP
A N EFE Maksly o8 sk A EFE IEEe JIEH
o] H7H wix| o} PFPe} JtEFo] ZHA 2 A2 T
7teg AP AEFE AR sk ol2lst 484w
ot FAAE B FAYCZME T1sAd0] AA]
2 7k AUt (Widholm 1984). oju) =2k FAME 2 2)s}
of HiFE AMES} AEA Alolo= opw] At A0 F
ke FHEA] W o7t e RAeE LA
(Widholm 1980). & AgelA] AME-gt PFP= AAMEAH
th PFP7} X2l® &34 M| 237} phenylalanin ammonium
-lyase (PAL)®] BT} == H77F Qo) (Gatherdole
and Street 1976; Berlin and Widholm 1977). PALS] &A1=
= PFPel 9178tV A3hds = gul7d# 29} phenylala-
nine-S FHoish FAsE GuPoN 2H3AL o
PFP2| A4 g PFPO] 91704 S Uehlo] &=
AET PALS] S4T7F 10208 58 & & qdglen,
ALE vl Z7184S BATh B3 Acer pseudopla-

mlﬂ Nodn o m{m
oxl ofN
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tanuso| Al PFP A3 A EFE Awsle] PALS A%}
=oIFS ¢ F AU (Gatherole and Street 1976). 2 23
A3 PALS &3 347} slon w=313E3) 1AAS) §H
& A8k peroxidase S} $F&3} 2 A9 =
o] S+ catalase®] BHTE AR A3t 2+ Azl 9
o RABAYEE Uiz HEiAM 52 FAEE Yl
© 1] (Somashekaraiah et al. 1992), oJujA| 9} W3] 7Hl =
Zpo)7h AT ol st APAR} A S o) %3h= Ho| &
dRlo] Mt gAYUS & 4 Ak =3 0}”]“"} A
AE ARGl Ak A ZFE AEAYY) ¥ FiA8AE
£ WHIEE olF AM-3lY 24 UAMHE Al4te] E 8-S
S/ = ok Jdtel® A 2 29X, 743
Ao} 212 BFES, T2 AZA A gt A7 53
2E oy Fo ?‘)ﬂ ZyA S&HEE ARtk
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@l (Nicotiana tabacum cv. BY4) 9] OIHHﬂ] 2 &3 ok
FOTHE LY WA 42 YUUE AL 05
mg/L 2.4-D BEA TN AaAS %_‘Ef?} %, 2.0 mg/L
2.4-D, 1.0 mg/L Kinetin ¥ 0.1 mg/L BAPE %§}x 2|5k
AUMcES s oAl AR 2.0 mg/L 2.4-D% 1.0
mg/L FhoUIRle] At A, ¥AlE 2.0 mg/L 2.4-D
¢ 0.1 mg/L BAP A 7llA AEFH o] Fosigon
2, Al G AN AASd AEAE A5
gt A SM EE p-Fluorophenylalanine (PFP)o] 5~100
MO FER GEXEe iR del] 2.0 mLA 3 \u) Fsto,
10, 20, 309 ¥ PFP9] Azl 3k 34 colonyE ZA}s}
sick W 309 F AETS 4F2E 23 23t PRPY)
Tt BoHEFE Aok AdE AY2E omMiAA
peroxidase®] A7} 5 uM PFP A Aol 7F¢ ==
100 uM PFP Mg 712 = t| 2t H = E94th Catalase o] &
AEE 5 M PFP 2 2]A] 714 9k} 100 1M PEP A2 4]
7} okt dtH wk=A| o A= peroxidase 9} catalased] &
A 50 M PFP 214 714 A LA oluja)
A Aolol]l 84849 2ol T
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