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Induction and Free Amino Acid Analysis of Callus from
Canavalia lineata Leaf

Hwang, In Doo, Suck Chan Koh* and Young Myung Kwon
(Department of Biology, Seoul National University, Seoul and
*Department of Biology, Cheju National University, Cheju)

ABSTRACT

The callus of Canavalia lineata was induced from leal tissues in MS medium supplemented
with 10°° M kinetin and 107¢ M IAA and was subcultured in Miller's medium supplemented
with 10 * M BAP and 107% M 2,4-D. When free amino acids of callus were analysed by HPLC,
canavanine was not detected in the callus cultured either in the dark or light. But exogenously
supplied canavanine was accumulated or consumned in the callus of Canavalia lineata.
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Fig. 1. Effect of IAA, IBA, 2,4-D and NAA on the growth
of callus when kinetin concentration was 10™% M. Growth
was determined after 28 day culture.
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Fig. 2. Effect of IAA, 1BA, 24-D and NAA on the growth
of callus when BAP concentration was 107" M. Growth
was determined after 28 day culture.
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Fig. 4. Growth of callus as fresh weight with different
combinations and concentrations of BAP and 24-D) after
28 day culture.
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Fig. 5. The calli were cultured for 28 days m the dark
(left) and light (right) on Miller’s medium supplemented
with 107> M BAP and 107% M 24-D. Arrows Indicate
green spots.
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Table 1. Effect of auxin and cytokinin on the growth of callus in MS, LS, and Miller's medium
. ~ Awgpn@ot*s»
Medium Cytokinin (107% M) 1AA IBA 24D NAA
Fresh weight (g/‘flaﬁﬁ -
MS 2.805% 0.249 1.966% 0.060 21124 0404 0.613£0.033
LS Kinetin 0.460t 0,040 0.105 0.005 2.180+ 0.020 0.676£0.135
Miller 0.770x 0.020 0.485% 0.015 1.365% 0.020 1.610% 0.085
MS 1.008£ 0.065 0.193% 0.081 1.111% 0.047 1.303+ 0.039
LS BAP 1.155£ 0.015 0.580=L 0.060 2.045% 0.165 2.220% 0.080
Miller 1.076x (0.302 0.755% 0.005 1.095% 0.065 1615+ 0.045
Growth was determined after 28 day culture.
4 MS wjzjel A 2 2Fsg Ao ek o) A
B Ms — =712 ofr] fldd A EF|JYe R kinetin® BAPE &
-‘é al (s 241907 JAA IBA, 24-D, NAAE 3H-§ MS, LS, Mil-
g O Miller ler Wix)ef] Hujgle] 1 AF AL %"éﬁ}%tl—(Flg. ».2
< A3 105M BAPS} 10°M 24-DE 2|3 Miller )7
g Ll N ol 4} RFsg) Ae) FH FAIS ] W AN F71E
] Hals) Baje] dxwtds dyon FEaiE fejqrh
= 299] BE AT e AR FAE slnloT 2
@ 41 Fo7t AlsEE s Eelch 8%, 4TS 28 G
IC navalia 5 b= Jackbean(Canavalz'a ensiformis) &)
AL FE2F 02 04mg/l NAA2} 0.25 mg/l kineting #
0 -~ L 715k Miller wizlefld ZFAE fEste] Aujalarg vl
s =& & & P T W W ¢)ek(Gustine and Sherwood, 1978). =, LS w7l &2
: 5 2 : % 2 % % .
% % % % I‘ + + 1 o2 5mg/ NAASL 10 mg/l BAPE #H7)8le] jackbeans]
+ 4+ o+ E § s 1: #E2EA~F aiefkst R 7% 9)oH(Vazquez-Flota ef al., 1989).
2§ g % S aed £ A9 23 AHTL jackbeanshs 29 BT
o HEE 5224 107 M kinetina}t 10 ° M IAA7} L35
Fig. 3. Growth of callus as fresh weight with different MS #A el 4], Asere 10-°M BAPS)} 10°5M 24-D7}

combinations of auxin (107° M) and cytokinin (107% M)
in MS, LS, and Miller’'s medium aflter 28 day culture.
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Table 2. Relative proportions of free amino acids analy-
scd by HPLC in the callus grown in the dark and light
conditions

Amino acids ____ Area (W) SN
Dark Light
Asp 3.179 2.799
Glu 5.639 3585
Ser 5.584 4491
Gly 1.029 0.855
Asn 19.026 36.930
Gin 4.464 5.352
His 2.649 1.826
Thr4Ala 13.810 12.745
Can* - -
Arg 21.094 11.682
Pro 2570 4,062
Tyr+Val 3.341 3.243
Met 0.134 0.203
Ile 0.932 0.840
Leu 1.710 1.752
Cys 0.733 0.261
Phe 1.694 0.954
Lys 0.366 0.748
Others 11.365 7.639
Total 100 100

Can*: canavaninc.

7+ vheket 73 10 mM MES(2-(N-Morpholino) ethanesul-
fonic acid)-KOH SH53-<(pH 5.5) ¢ 6413+ x=)g 79
fe] olelil A "HE”’" HPLCE £4dal9dch(Table
3. 2 23, 5 4% 254 canavanine r=f H]Fo]

e 7o g vlebdth W}, canavaninee] ZF
Z ore. 712 (Table 2) canavanince| 4
Zdieiid HHE ¢ gy Ao Algshd] el 2Tl
Hrohz gf 24 PR @gt7] Wi g
223 Table 32 A&lel)A Miler =7 <)
3zt wloFsl S sleked 40 miel 40
pmole®] canavanineg #7}3lei =], wieke) Pyl Fej=
Z=Z 2o 1.860 pmole, wjefdelli= 6.814 ymole2] canava-
ninee) FAEHHA} £ ghELd 20 m/ofl& 20 ymoles]
canavanine-s Azhstedy v}, 641z Fols ZF A 2 g
1.828 ymole, $+&&-9d 4= 9,828 umoled] canavanine®]
wolgladch ol=igk BtE Rel ¥ 22 ~FE canavanine-g
YEZAR ol fsty Sla& & F slch 2y B 4%
28] fre] olmcat A le] canavanines] W7}
el dzae] Agno e Aoz Jewred(Park
and Kwon, 1990), cjell ot &2 & £ gk &,
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Table 3. Relative proportions of free amino acids analy-
sed by HPLC in the calli grown in Miller's medium (con-
taining 10 * M canavanine) for 3 days and in those trea-
ted with 10 mM MES-KOH buffer (containing 10 * M
canavanine), pH 55 for 6 h

Ared (%)
"MES-KOH buffer

Amino acids —— .
Mll]ers medium

Asp 1.792 1.089
Glu 4.082 1.869
Ser 4.423 4.237
Gly 0.749 0.707
Asn 4.501 12.313
Gin 15.211 6.258
Thr+Ala 12.420 4.968
Can* 6.880 5.662
Arg 12,189 12.602
Pro 3.986 2.250
Tyr4Val 3.353 3.149
Met (0.455 0.298
ile 2.154 6.841
Leu 0.757 0.783
Cys 2418 3.393
Phe 3.378 5.450
Lys 0.105 0371
Others 20.697 28.025
Total 100 100
Can*: canavanine.

Table 20| 4] qF4-oll 4] ufeky] z+F =9l Table 3ol 4] cana-
vanined #vhste] wis 2R~ wlms oW #9)
ofu|i 4k Ao wHwe| ZA HE Aoz Mol Hrlgl
canavanine®} &} LS & 21-51’3‘1, ol Zyad
ZHloleld 7 Halryl }j\% Aolet alzEc
A7 2 2yl ‘1 3 dezfe FPs
lo] 213 wjop AL & 5}-0ﬂ_,7 s

]4*.r

II

2 4
7ZL2 ~ 7] canavanine- 4 8}7]
= olee ookt xRz
5

(T

o
o
b8
X
W T
L‘
o
i

b ol
o,

P R

> 2,
ﬂEL'o}bl‘PI
Jr’liﬂrd‘:ir

o
o
T
>
L
=

i}

= i
g4 B 2 A~ cgnavanine 2]
A

i L
kd
Jo

-
L
2

By
et
k
fin)
il
rle
:>l:l;
)|
g
o,
o
it

'~ [+]
2 e

il

=T

3% (Canavalia lineata) 29 ZF2~ F=% 10°M
kinetin® 107" M IAA7} &71=l MS s =]l A], AtHulofe
1075M BAP®} 107°M, 24-D7} 235 Miller fR]el
A o] Fo] g HPLCe) 2§t {8 opvie4l 24 23



228 Korean J. Bot.

142 2F el A canavaninee} FAEEHA] 9z, 9 of
gl A greening® FF~o|E 94| canavaninee] s}
7 g¥alct ae), 2452k 5ol 4 FF8 canavanine &

AW SHstz faE e A

itd

=]

[y

Mo

o

Ebert, R.F. 1986, Amino acid analysis by HPLC: QOptimized
conditions for chromatography of phenylthiocarbamy!
derivatives. Anal Biochem. 154: 431-435.

Gustine, C.L. and R.T. Sherwood. 1978. Regulation of phy-
toalexin synthesis in jackbean callus cultures. Plant
Physiol. 61: 226-230.

Heinrikson, R.L. and S.C. Meredith. 1984. Amino acid analy-
sis by reverse phase high performance liquid chroma-
tography: Precolumn derivatization with phenylisothio-
cyanate. Anal. Biochem. 136: 65-74.

Krasnuk, M, F. J. Witham and J.R. Tegley. 1971. Cytokinins
extracted from pinto bean fruit. Plant Physiol. 48: 320-
324,

Kwon, Y.M. H.C. Chung, S.C. Koh and Y.N. Hong. 1986.
On utilization of canavanine and activity of canavanine
during germination and growth of Canavalia lineata (L.)
DC. Korean |. Bot. 29: 85-94.

Lavi, L.E. and ].5. Holcenberg. 1986. Sensilive analysis of
asparagine and glutamine in physiological fluids and
cells by precolumn derivatization wiih phenylisothiocy-
anate and reversed phase high performance liquid ch-
romatography. f. Chrom. 377: 155-163.

Linsmaier, EM. and F. Skoog. 1965. Organic growth f(actor
requirement of tobacco tissue cultures. Plant Physiol.
76: 1019-1023.

Murashige, T. and F. Skoog. 1962. A revised medium for
rapid growth and bioassys with tobacco tissue cultures.
Physiol. Plant. 15: 473-497.

Vol. 34, No. 3

Park, K.S. and YM. Kwon. 1990. The analysis of canavanine
content in leaves, roots, and xylem exudate of Canavy-
lia lineata. Korean J. Bot 33: 119-126.

Rosenthal, G.A. 1970. Investigation of ¢anavanine biochemis-
try in the jack bean plant, Canavalia ensiformis (L.) DC.
Plant Physiol. 46: 273-276.

Rosenthal, G.A. 1976. Preparation and colorimetric analysis
of L-canavanine. Anal. Biochem. 77: 147-151.

Rosenthal, G.A. 1977. The biological effects and mode of
action of L-canavanine, a structural analogue of L-argi-
nine. Q. Rev. Biol. §2: 155-178.

Rosenthal, G.A. 1982. L-canavanine metabolism in jackbean,
Canavalia enstformis (L.) DC. Plant Physiol. 69: 1066-
1069,

Rosenthal, G.A. and AW. Naylor. 1969. Purification and ge-
neral properties of arginosuccnic acid lyase {rom jack
bean, Canavalia ensiformis (L.) DC. Biochem. J. 112: 415-
419,

Rosenthal, G.A., M.A. Berge, AJ. Ozinskas and C.G. Hughes.
1988. Ability of L-canavanine to supporl nitrogen meta-
bolism in the jack bean, Canavalia ensiformis (L) DC.
J. Agric. Food Chem. 36: 1159-1163.

Shargool, P.D. 1971. Purification of arginosuccninate synthe-
tase from cotyledons of germinating peas. Phytochemis-
try 10: 2029-2032.

Shargool, P.D., and E.A. Cossins. 1969. Further studies of
L-arginine bosynthesis in germinating pea seeds. Can.
J. Biochem. 47: 467-475.

Vazquez-Flota, F,, J. Quiroz, KN, Scorer and V.M. Loyola-
Vargas. 1989. Eflect ol the auxin/cytokinin ratio on the
enzymes of nitrogen metabolism in Canavalia ensiformis
L. tissue cultures. /. Plani Phystol 135: 57-62.

Yu, K.H. 1991. Characlerization of arginase and subcellular
distribution of canavanine in Canavalia lineata. Ph. D.
Thesis. Seou! National Universily, Seoul.

(1991. 7. 12 &%



