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E8 )59 2Fu o A ujF7|HF Ay AR 9] Wslet 5A-& 2AMEH] 98t
AT 154 € &GS AFA 3t 7oA A 3530 o) Fstgdeh. ol v o] v FA & embryoge-
nic callus(EC) 9} non-embryogenic callus(NEC) 2 FE3tch, ECo df& thA] 353 7
o) ¥ k3814 root forming cultures(RFC) ¢} shoot forming cultures(SFC) & T #3120, ECe
E g2 dREe d¥AA Y Feo AgHen, FE d¥AAE 473 W FA.
oluj 719 H) %A S protoplasts2 2-E] 7] ¥ embryogenic callus(PEC) ¢} non-embryogenic
callus(PNEC) 2 T2ttt ztzte] wiFalo] tate] glld 2 1 opm=dz A& 2AS
A3}, opn|=Abe] 242 NECS} PNECo)| 4] Bt} EC4} PECell 4 methionine2] ¥ 3Fo] & A3
3o w, phenylalanine®] ¥2ko] vl @l Ao ka2 ECo|A & 18KD, NECoA &=
29KD A 2ol A zpo) 7} Yo}, 3 z+2ko) ul ok A o] o) §F peroxidase 9 A4 9 848 AL
A5, ECS PECOIM:= peroxidase isozyme A(piA)e] Aol %74 uUelgonl, RFCS
SFColl M+ peroxidase isozyme B(piB)2] &4o] =9itt.

A5 zHo AE, 9P FA T& 71U ¥ EA 99 oa §AAE Y FU87] )8 micro-
7%, callusth Zoiu}, B FoAA HE M=ZE& manipulation 7)&% &9 [A BY oh),oD
71#e At AEA AR} o] Ro|AE B 5 ANBAEA A Hol B F dv F8&F vectors)
= F3F o /bR vk d e wEge AEAE Mee] T AP B 2L B 5 AT, oHE
ok v} 93 A A 2 3E] somatic embryogenesisE 7 A #3 AL o BRFstuigts AEARY
AM 423 AgAR RIEE Zojgn T F A B UZd 948 AH e wdo] 4ETHoR 5o
o, 283 o)oge E3FAH o] FHEitkol JeH AAS JEAE FA Bl st Ho] A€
0B Mg Zo] AXEFZAAN BAARATE HAa & 5 A HES g3t AR
AZATNNE AL 5 A& Aotk 2 4E HEAE dE= dE HEY E7d g FAUAA,
AZ] MZE FAAE U387 st B2 BAzA D FYA T de7tA 2<lo] HF
d77 AYPH oy N2e FEE 1A #FF Hoz 288 Helug Hdg oaE oA o
AEZAE REE HE ool ¥rh F A9 23 ZAS g AE Y3etE gAEAS
25U 245 wE AFFAA ] Eee 4% ZA ete] s 28l 8t o T3 Stirnd} Jacobson'?
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A2
B Ao AL8-3 O FLGlycine max. (L.) Merr. ]
v T3R8 249 FFst 18dE 1599

H%EA4E Aol Ao

ZEHY Y BME AR FH

ANFE v 45ERE 70% (v/v) ethanolel] 1%, 3%
(v/v) sodium hypochlorites]] 357+ 2 Asted T
Ao, BAERFE 3~43 W &
RES AHIFEY. ATE n&EERE HEY
HEES AAS AEEATES 2 X2mm® FE9
Z7]1 & Zef Table 19 EA ¥ vj A (CFM1—-CFM3)
o X4t 3FF 16A12ke] =} 26+ 1T &
7t (3o 2EHE A gt 3
F3%.9] v %A & embryogenic callus(EC) ¢ non-em-
bryogenic callus(NEC)Z FEF GO, ojFoA
ECe dX¥E £33 x| (CRM1—CRM3)o] A ciuf o
Bl 3730 wjgA = v 71Ho] E35hEH
o] W} %A Z root forming cultures(RFC) ¢} shoot for-
ming cultures(SFC)8 FR3sgod, thE ¥
0.1% cellulase R10(OnozuKa, Japan) ¢} 1% Macero-
zyme R10(Yakult, Japan)& 343+ CPW7M buffer
22X 938 EAE RBYsted 4% 2dA BEE
2] g v X[ (PCM1—-PCM3) ol A vl F3t gt thAl
457 A#HY F, WA= ECok NECE T
V58l edl olmel wiekAE embryogenic and

A —20Te] WEiaLe

non-embryogenic callus derived from protoplasts

(PEC & PNEC)2taL 3ttt £4 & Algs wjA <

Beldt ZA] —70CAA FANZRS B ALS
R

&3t Aot

[SOYBEAN IMMATURE COTYLEDON—l

CFM medium
EC | NEC
-1
RM
CRM [ PROTOPLASTS ISOLATION
medium
PCM medium
C
RFC | SF ] PEC | PNEC
PRM medium

Fig. 1. Schematic diagram for experimental proce-
dure,

CHetE F4A

TAAZE A BNA DA £ 50mM so-
dium phosphate buffer(pH7.4) & A}&3lQ o, F
2E5% g 2dg A7) $18ke] phenolE A
239 =559 methanold] =<1 0.1M ammonium
acetate = A A FE o] —20Ce WEile] 24A7F
e Tt olmh A A F A E-2 methanole] %<1

ammonium acetate 4] 33], acetoneZA] 13] 9]

F & 0.2%(v/v) SDS& 5M ureaZ ¥ &3t Tris -

HCI buffer(pH 8.0)o £3#15ted HPLC #44 A
52 AMg3tth. HPLC #2442 Waters HPLCE A
Model 590 Solvent Delivery, U6K Injector, Model

‘481 LC Spectrophotometer (280nm)$} Model 730

Data Modules2 745 o] 1o, column-& Dupont
Zorbax GF—250 (9.4mm i.d. X25cm)E AM-4315
©. 14, modile phase+= 0.2M phosphate buffer solution
(pH 7.0)/0.1% sodium axide 21 flow ratex 1.0
ml/ming s},

ojo| i AHEM

rHg AEe FAEZ AYE Lob 138 am:
pouled] ¥& # 6N—HCIE 7}t 11071C2 &
23] A5+ heating blocke] A 24X 7Y F4t b
wastgct. 7M5EAE A RE v AR 359 glass
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filter® F3}o] 2§ % 95— 100C2) water bathol| A]
F2dx AAY. FHEL pH 2.28 £F0] F so-
dium citrate bufferS 2mi7}slod 93] £3)A)7] 5
FZo] 0.2um2 membrane filterE A}g3t] B
ES A A3} amino acid autoanalyzer (LKB4150)
22X 2 24 EAAG.D

Peroxidase S| &4

Al 8. (fr. weight) 1gol] 3} 1M sucrose®} 0.056M
2-mercaptoethanolo] E3¥ 0,2M Tris - HCI buffer
(pH 8.5) 1ml& 7}38lat v @) z}bA )% mortarel] A
ol §5 Q4% 2 (120000pm, 4T, 10min)3te] 4
FTAE AV E ABE AIREHL. AV E L
7% (w/v) acrylamide % ¢ 2 X160 X180 (mm) <]
slab gel& AM&3te] 7z laned 30u¥ el FZ A&
Zste] 4Tl A 180VE 5412 AMEtY T gele
<A 3.amino-9-ethylcarbazole S A}-&3le] A3}
Fdor 7t Fastel AL densitometer(Joyce
Loebl) 24 540nme] #Foz ZA3te A=A ol
g4 g vasgg.®

g 9Fste Azt & 1594€ vEERE
AFHste] I AFR TS D3 3] CFMA A ol R
g A#, 35339 Mg e ZE W ANA callus?)
Fgo] g H o, ECY dA4e Az EARA
NAA 2mg# BA 0.5mg& &% CFM3 9 = oA
71V Bokth olE e FE v Fo] B ECo 4L
cytokinine .t} auxini &) A AZHA ] Q3L Fof
whol 2,4Dvh JAAR T NAAE A48w % &3
# o] embryogenesis7t §-o|5ta] F|@HEF 9 Fy
dol & oz AZE e,

o714 4& EC € NECY dH = 44 AJg=
AHE-3H7) Aty FAAZRSE Hasigoend, Eo}
2 dR= B A (Table 1, CRM1—CRM3)9) A
el == ¥ A Falo Argsig. ECE
e o A 357 7t wlF3 S W uf oA of A
shoot®} root7} WA al7] Al Ed [AAE Bo)
A& CRMIMiAAME 49 root7} EA &=

Table 1. Media used for soybean immature cotyledon and protoplasts culture

Medium Compositions

Basal salts Vitamins Growth regulators(mg/1) Other
CFM1? B5¢ MS? 2,4-D 1.0, BA 0.5 Agar 0.8%
CFM2 MS B5 IAA 2.0, BA 0.5 —
CFM3 MS MS NAA 2.0, BA 0.5 -
CRM1Y MS MS IAA 2.0, BA 0.1 -
CRM2 MS MS IAA 2.0, BA 2.0 -
CRM3 MS MS IAA 2.0, BA 2.0 —
PCM1© 8P—KM? 80—KM 2,4-D 1.0, BA 0.5 Agarose 0.7%
PCM2 8P—-KM 8P—KM IAA 2.0, BA 0.5 ' -
PCM3 8P—KM 8P—KM NAA 2.0, BA 0.5 —
PRM19 8P—KM 8P—KM IAA 2.0, BA 0.1 —
PRM2 8P—KM 8P—KM IAA 2.0, BA 2.0 ’ —
PRM3 8P—KM 8P—KM IAA 0.2, BA 2.0 —

a) Medium for callus formation from plant tissue, b) Medium for plant regeneration of callus, c¢)

Medium for cell division and callus formation from naked protoplasts, d)Medium for plant regenera-
tion of callus derived from protoplasts, e) Gamborg et al. medium’®, f)Murashige & Skoog medium'®)

g) Kao & Micheyluk medium®’
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AAzAA 24 NAA 2mg® BA 0.5mge ARg§
PCM3u) Ao 4 ECo] §A4E 7} 7H8 Szstact.
JAIFAAE wjFste AAG fAHE JERFO
2R AAY EC 2 NECS 7357 9iste] 7zt
PEC, PNECetx 319t PECE ¥ 3h-8-) %] (Table
1, PRM1—-PRM3)el Adisjtaig ot 7iaise
et 3k

Fig. 2. lIsolated protoplasts from EC derived from

soybean immature cotyledon,

Fig. 3. Cultures derived from soybean immature cotyledon and protoplasts isolated from EC,

A:EC, B:NEC, C:RFC, D:SFC, E:PEC, F:PNEC, bar response:2 mm
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WjteAd 2 5AEE FE3 wi<gA (EC, NEC,
RFC, SFC, PEC, PNEC)¢] o}r]=4te] 24 & Ta-
ble 2¢} v},

ECe} NEC, PECe} PNECQ] o}u]x-4te]
vla s B, EC, PEColA 2] methionined] §z&
HA5 @& ¥ld, phenylalaninee) §reke NEC,
PNECS] kAol rc) 2u) AL g E9kch, 18)a
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& NEC) ol A] aspartic acid®] 3+8o] &3] ot
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Table 2, Amino acid compositions of cultures
protoplasts culture

2 o), vk o embryogenesise] £ phenylalanine©],
organogenesisel| & aspartic acidZ A &g vl <] ¢}
niate] £ JTFE AR AIRHIYT

a2
Z}z} o] w A 2 K] 523 proteinol] A vl %A &
23lo] |gS wA Zog HAGEET proteing A

F3t7)e 2@ty o 124 Fig. 49149} 2e] EC,
NEC#Z A %23} proteing HPLCEZA ¥# & ch-
romatogram< B, F3] B2} 35,0000] 3¢ -2
gl A2 A P dglem, ECEoAA e £AF
18,000 5ol A, NECTAHE B3 22,0008 =
A zpo]E HGth. o] R 27| A ECT 4
Ao #oste v e Fxigko] 18,0008 =<
Rog FAE

during soybean immature cotyledon and

. . Cultures
Amino acids

EC NEC RFC SFC PEC PNEC
Asp 22.5 23.0 16.6 17.3 21.9 20.8
Thr 4.2 4.0 4,3 4.4 4.3 4.1
Ser 6.2 6.2 6.4 6.3 6.3 6.4
Glu 10.9 10.4 11.7 11.9 11.0 10.4
Pro 5.0 5.5 5.3 5.0 4.9 5.7
Gly 6.5 6.5 6.8 6.9 6.6 6.4
Ala 8.6 8.7 10.5 9.3 8.4 8.8
Cys - - — 0.2 - -
Val 6.4 6.9 6.7 6.4 6.6 7.0
Met 0.7 1.2 0.5 0.9 0.8 1.5
Ile 3.8 3.6 4.3 4.1 3.9 3.7
Leu 6.0 6.0 6.5 6.7 6.1 6.1
Tyr 0.0 1.9 1.7 2.2 1.9 2.0
Phe 2.9 1.2 3.3 3.3 3.1 1.6
His 4.5 5.1 5.2 5.1 4.4 5.3
Lys 6.0 6.5 6.8 6.3 6.2 6.8
Arg 3.8 3.3 3.7 3.6 3.6 3.4
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Fig. 4. HPLC chromatogram of protein extracted
from EC & NEC derived from soybean immature
cotyledon,

a . NEC derived from tissue, b : EC derived from
tissue, ¢ . protein standard

Peroxidase S&4 &4

Galston®o]1} Kay® %o| peroxidase?} 2]& 9
ARz B3o #EE aadn FFI}Y gou
ol v Z} peroxidase isozyme?] T Ae]H<
71 WEAA g Jrk. e ol# g 84
WIS WG AEE AN SO 24, AEZHH
oFofj ] v} 2§+ W3k (plant tissue—callus—embryo-
genesis—organogenesis—regenerated whole plant) &
2 APHEAY 7Fo] B 5 ATHoIH, Hjdol
H3te wFo s IYHA FEu Wtz WA
o g AR/ 2 £ US AR 4L4HEHT &
AT Zzhe) wiekA o] thdte] peroxidaseE

A71gEHez sty vEd SHELE densi-
tometer2 4 At A2 activity® Z7A 3 chromatog-
ram-3 Fig. 59 vEb ich. ECe} PEC ol A ] pe-
roxidase =$ &4 peroxidase isozyme A(piA) 2]
gAo] F=HAA we v piB-piGe &4 v
ny ggtoy, piBe] #4425 v|#EstE RFCs
SFCo|l A F=eAA ottt
PEROXIDASE ISOZYME

A B C DEFG
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Fig. 5. Chromatogram of peroxidase isozyme pat-
terns of each cultures by densitometer.

b ek o) ECE el FEAd ey embryogene-
sisol & piA7t BEHY Aoz AZEr, piBE W
FA7t FBEseted #este Aoz ARd
ot
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Changes and characteristics of the biochemical components on the differentia-
tion of soybean cell tissue cultures: (1) Changes and characteristics of the
proteins, amino acids and peroxidase isozymes on differentiation of soybean
cell tissue cultures

Sang-Hae Nam, Sang-Uk Choi and Min-Suk Yang (Department of Agricultural Chemistry,
Gyeongsang National University, Chinju 660-701, Korea)

Abstracts : In order to investigate the changes and characteristics of biochemical metabolic
substances of soybean tissue culture during the cultural period, immature cotyledons were
detached form the plant on 15th days after flowering and cultured i vitro for 3 weeks. The
cultures were classified into embryogenic(EC) and non-embryogenic callus(NEC). A part
of the EC lines were subcultured for another 3 weeks and classified into root forming(RFC),
and shoot forming cultures(SFC). Another part of the EC lines were used for isolation of
protoplasts, which were subsequently cultured in vitro for 4 weeks. The cultures were classified
into embryogenic(PEC) and non-embryogenic callus(PNEC) derived from the protoplasts.
The cultures of EC and PEC lines showed higher phenylalanine content and lower methionine
content than those of NEC and PNEC. At organ differentiation stage, both cultures showed
the content of aspartic acid decreased, while the other amino acids increased as a whole.
The protein pattern analysis of the cultures revealed that EC and NEC lines contained distinctive
polypeptides, with mass of ca.18KD for EC and ca.22KD for NEC respectively. The EC
and PEC lines also showed high activity of peroxidase isozyme A(piA), while the RFC and
SFC lines showed that of peroxidase isozyme B(piB).



