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ABSTRACT

We investigated the effect of indole acetic acid (IAA) on diamine oxidase (DAQ; EC 1.4.3.6)
in the seedling of soybean (Glycine max L. forma Paldalkong). DAO activity was not detected
in the resting soybean seeds. During germination it appeared in the elongating zone on day 3,
increased up to day 4 and decreased thereafter. Endogenous IAA content has been shown the
same pattern as DAQ activity. However, cadaverine content was reduced on day 4. To investigate
the effect of IAA on DAO activity, the segments of hypocotyl on day 3 were soaked in various
concentration of IAA, The activity increased at low concentrations (1077—10 ®M) of IAA as compa-
red to that of control but not at high concentrations (1075—107*M) of IAA. Differing from DAQ
activity, cadaverine content increased as concentrations of IAA increased. On the other hand, ethy-
lene was induced by IAA at high concentrations. To study the effect of ethylene on DAO activity,
we cotreated IAA and 2,5-Norbonadiene (NDE). In this case, DAO activity was not affected.
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#e] dojifbs Rl hook HlE REE- ARL31ed A
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der® 43 405 nmell 4 0D Z3ete] o] gL EFE
A3} wlwsle] Aadt JAA ks Falgd 28
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Sawhney $(1981)2] #} 2 W&l sfe] s}&slelch 24 0.1
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A3 E HEE 470 nmof A =] 7R SRy
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2]3 t}-2, 20 mM cadaverine 0.2 ml-& 7}sle] & uleg
A 2atgdel. &4 FAATE tetraguaiacol AL 470
nmell A 352 712 2&A7 ¥ tetragnaiacold) ZTFH
BA 4l 266 cm™ ! mM~YChance and Maehly, 1955)¢]]
o|3}e] abEEledch

o2l MM FH, ol & 2UAF T sle) S
AR 1omZ AFdle] 2% sucrosed) Ay
IAAS 23} K-phosphate $H3-8-9e) 9zl 50ml 4+z}
el BErhE AENE LB 5 20475
GA@28°C)ell Felr oHE BElaagy] FlAE 1w F
A71Z2 1ml AFH3te] Gas chromatography(Shimadzy,
Model GC-3BF).E =A3}ciYu and Yang, 1979).

o=zl NDE x{2]. 3,500 m/ 9] desiceatorel] A 87}
w7 petridish® ¥3 D47 F DAL FApr)2
FUdAA dsle B Z Pagc A4l 25-norbo-
nadiene(NDE) 51 S #+17]2 desiccatorel] Fsksich
o] W FXE 3,000 ppme=E SrEiT)

CHME ek e Lowry $(1951)¢] by S of

$3te] Basiec.
Za 3 m

dtol £ MWEE0 EXo||A DAOS| g wHaiel L
1AAS| EEt w3l 2 polyaminel EEbHEL
73+ DAOE old Aol e gL ehfx go
(Suzuki and Yamasaki, 1971) e}l ¥ z7) AA%e
A48 F717) JebdohSuzuki, 1973). ol e A=
woldl Aledel e AL wsi 2 ]ldte] DAQSY Ao
vieh e g8k Abhe] Fge] AlwE whe, el &
ol Zzae] s oz} A7l FF=Ee] DAOS
o] veplA =H7] wfo]riHirasawa, 1988). Z.z1},
o} F AAbe] Zla o o2 DAOS 44 Frle 4kt
93 o] 2 29w G4 Hoeg FEn] AF
F=E B3], A2 Halshs [AA7} EhS A 7ies
Atggch atela, B dgdl e g5 el 4 DAOS
Zijo] viehtr] A|zbslz el & 34d¥ Zae] e
64 227 APTE ApEste] ol & 27| g4
A JAA gtk &7l DAQe] #AJe] mlxle of gkl
) 3ted abw gkl DAOS] 42 399 zHelA2c} 4
Ul A4 26 Fr)steicHFig. 1). B3] 445 xae
Aol 2438 AT oW (Fig. 2), 1AAY] ek &
A7l A Rel Z5bek(Fig. 3). &, AAte] AEe Fob ;
Fd) 1AA ek dstel DAOS 24 wir) A2 o3
A2 Heich DAQ2] #4 wEl: cadaverines] 2=
rekell = @daFL Fof DAOS] FAe] 71 & 4YF
ZAN A o} 2 Al7|2o} gheke] 26 zkAstedci(Table 1).
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Fig. 1. Changes in diamine oxidase activities in soybean
hypocotyl as a function of days after germination.
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Fig. 2. Growth of soybean hypocotyl as a function of
days after germination.

e}, 22 diamineql putrescinesl] ®lsle] 10w] HE
o) ZA5}9 om, spermidinee]r} spermineel] B]&he] A
X 204 o)Ak E9kcHTable 1). 49 o] o= DAOS &4e)
¥l viel cadaverines] #8FE 3 E-= o] o}E polya-
minesl] vlsed 20-608) A= E& FeL FAE Hod
vielydti(Table 1). 2+%F2 7% cadaverinee] &7] 44
Aol 4 =" = w(Lin, 1984; Shen and Galston, 1985),
27] Aol Bk @A Aele] TF diamines] EaHA o
2 A2 =dl(Smith, 1975), & Ag el L putrescine
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Fig. 3. Changes of endogenous IAA content in elongating
zone of soybean hypocotyl as a function of days after
germination.

Table 1. Polyamine contents in elongating zone of soy-
bean hypocotyl during growth days

Polyamine titers (nmol/g-fr-wt)

Days ; - . ;
cadaverine putrescine spermidine spermine
3 4880 200 90.6 154.2
4 2107 200 87 125
5 4683 212 71 179
6 3534 243 52 120

Bt} gho] £ 5E cadaverinee) &7] A& o] Zog A
Asle] el #AY Ao Y.

ol4te]l o8] AFE ofF iEe] AF Al
DAOS] Z4wste} 1AAS] 3 wWishale|oe AFREA 7}
ole 7oz Belw, DAOS #4¥ sl e} diamined]
za F2E dEEe] ol £ 27 AL &3E=
AE JepiA He Zleg Y43

ZA| DAOS| &4 2 polyamine®| &l olx=
I1AAS| Fuf, [AAs} DAQ2] FAEZ uvr} FHHog
A4 B7] flsle] thekd o) [AAS &) o4 & 2] sled
Holt}h Srivastava 5(1977)& 252 2 24-DE
FEA0EM) A)s Azl DAO2 Z40] JAHE AS
Akl 2Evh, B A9l DAOS e A
FTEA07-107 M) TAA Aol 2T wiste F
Aol 328 Z7lslgler LEE(A07°—1071M) 1AA A=)
Tl Az dzel wigle] AARA = dciFig 4). &

la '6
-Log IAA [M]
Fig. 4. The effect of IAA on diamine oxidase activities
in elongating zone of soyhean hypocotyl.

74 At ZEE 254 Aol DAOL ZAo] o
A=E 7e 22414 27 leed-back inhibitionel] <5}
DAO=) AgAe] Jalg Ax2 B3 Ho] glrkFederico
el al, 1985; Srivastava et al., 1977). &, 3LSAIEdA
1AAZ} F4=s 459 shube tryptamined 75k
7L % tryptaminee] Zolu)k Y142 73 indolacetalde-
hyde= = g IAAE ¥4o] ==d|(Goren and Nieva,
1949), o} = DAO~7} Zolw|i uhg§ Hvjshs E4R
A2 H ). @2bA Srivastavas 959 AL 51T 9
415 oA #ed 73 DAOS AL A4
L 24 tryptamined 73-f3k [1AAL) A HAEZE oA 5o
ZA 2829 FeF dAE fAlEA He Al
Akl e, diFe] A4 DAOSY 7|2 ZA trypta-
mine$] Eo]A4-2 putrescine® th= 3ull, cadaverine B cl=
528 A= wl(Suzuki, 1973). B7u} B A= BE
A@-Fell 4 tryptaminee) HEHA| ekgkekFig 5). o]4k9
Zaz ol difs AL IAAS 4L tryptamineS 7
#3817 gter] gl DAOE IAA §H4de) Aoz =
ofstAlE WE 2o ® ALEETh 4, o)21g DAOS) B4
Wile A diamine?] ko) od5k2 o] Tiew [AA
] Pl e cadaverined] ko] AE= A2 ¥|s)
o] 23w F7istdrh(Table 2). o)eist A3 1AA A
Tl A polyaminee] &= uf DAQ #49) ¥s» Fo%
29159 guiqls AJalgith

Diamine oxidase2| Mol nlxl= of=l#el 3. =
TE 224 AuFedME oddle] W sl=w(Kang et
al, 1971), B AgFAHE TFE(107°-10"'M) [AA
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Fig. 5. Thin layer chromatography of polyamine. 1-5, sta-
ndard(1, spermine; 2, spermidine; 3, cadaverine; 4, put-
rescine; 5, tryptamine) 6, 3 day; 7, 4 day; 8, 5 day: 9,
6 day; 10, 107" M I1AA; 11, 10-°M IAA; 12, 107° M TAA;
13, 1074 M IAA

Table 2. The effect of JAA on polyamine contents in
elongating zone of soybean hypocotyl. Polyamine content
was measured 20 hr after [AA treatment

IAA Polyamine titers (nmol/g-{r-wt)
ireatment

o) cadaverine putrescine spermidine spermine
Control 2100 290 91 123

1077 1780 288 84 135

1078 3789 259 72 68

10~ 5039 393 125 121

10-¢ 4289 262 103 111
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Fig. 6. Ethylene production induced by IAA in elongating
zone of soybean hypocotyl.
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Fig. 7. The effects of TAA and 2,5-Norbornadiene on dia-
mine oxidase activities in elongating zone of soybean hy-
pocotyl. O—0, [AA; @-@, [AA+25-Norbornadiene.

~

st} DAQS) Ale] AR o] o|Bale] d%= A&
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Btk 2 HF ojdile A =AY HelstA] W
ZAe] 4 DAO B4 EckE bolrb JehdA] gkeh
gk ol 2k Al NDES 23 =9 3000 ppm
Azsled DAO A FA As) e wisted &
Ao o]} viA erofck(Fig. 7). ol=d 2z <iHdE
¥} 4) A7) 3= ethrels} ethylene chlorohydring =32l =
gell =gt Az DAOS TAe) JA%cty L Sin-
dhu®} Desai(1980)8] Azhe} dAs] e¥steh. Ernests}
Valdovinos(1971)= ol=dellel] 23] 1AA®] Aol o] A
Rdz Basteded], Sindhuel Desai(1980)= = A 7]
ato] ool DAOS] 4L AAAEMA trypta
mineS A-5% [AA PA& F22]71E A2 sl
s, 2 Aol tryptamines] FEHR 9skr] o
Foll EX(07°—10"*M) IAA Fe]Tel4 9 DAO 24
Wate dRas AfgstA g2 [AA Ade] AP B
fz Abgch

H =2

fEe wel T &7 A whAle] z=Aek] [AA7T
DAQ<] w]RE edske] Bslod zAbslgck DAQY 4L
dopg Aol As Viehdr) hevt ol F 303 2o
Jehlz] Alakete] 49y zA A 7 29T o) F o4
ZaEs A% v WA J1AA TR 498 234
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