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Effect of Polyamine on Auxin Polar Transport in Corn
Coleoptile Segments

Heo, Yoon Jeoung, Eun Joo Chung and June Seung Lee
(Department of Biology, Ewha Womans University, Seoul)

ABSTRACT

The effects of polyamines on auxin polar transport were studied in corn coleoptile segments.
Among putresine, spermidine and spermine tested in labelled auxin transport, spermidine inhibited
auxin polar transport most strongly. Its inhibitory effect appeared after 1 h of transport period.
Spermidine inhibited labelled auxin and *C-benzoic acid accumulation into the tissue in the various
pH range tested (pH 4.0-pH 8.0). These results suggest that the inhibition of auxin trangport
may not be due to decrease in pH by spermine the effect of decreased pH in the extracellular

space.
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Indolylacetic acid-5-*H(®H-TAA, 1.0 Ci/mmol)-2- Israel 2]
Rotem Industries Ltd.e]4], [7-"*CJ-benzoic acid(16.0
mCi/mmol)-& EIL du Nemours & Co.ell4] -F9)3lsich
Putrescine(No. P-7505), spermidine(No. $-2501) &1
spermine(No. $-3256)2 Sigma ¥ AH4-3leich

2=2M 0i85. o5 AL Keitt and Baker(1966) 2|
e g &gdcl 50 mM potassium-phosphate 2+58-of
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cmgl petri FAlel] 3mlE Ex QI AlkS AHrlsle
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blockuh2 #5}e] scintillation fluid(100 g Naphthalene +
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254 o|Fd mAE g FARElETE 2 1072 Mo
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®H-1AA Transport {CPM x 10%)

control Spm Put Spd

Fig. 1. Effect of polyamines on auxin polar transport in
corn coleoptile segments. Transport represents the ra-
dioactivity (cpm) collected in the receiver agar blocks at
the end of 4 h transport period. Donor blocks containing
SH-TAA (30,000 cpm/block) were placed on the apical end
of a coleoptile segment. Spm (1073 M); Put (10" * M); Spd
(1072 M).
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Fig. 2, Transport of labelled auxin as a funtion of va-
rious econcentrations of Spd. Transport represents the ra-
dioactivity (cpm) collected in the receiver blocks as the
end of a 4 h transport period.

3H-IAA Transport (GPM x 108 )
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Fig. 3. Time course for labelled auxin transport in corn
coleoptile segments preincubated with 107*M Spd for
90 min. Transport represents the radioactivity (cpm) col-
lected in the receiver blocks at the end of indicated tran-
sport periods.
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3H-1AA Uptake (CPM x 10%)

NPA

control Spd TIBA

Fig. 4. Effect of auxin transport inhibitors on labelled
auxin uptake in corn coleoptile segments. Five mm slices
of the coleoptiles were floated on the buffer containing
SH-IAA (20,000 cpm/ml) and the radicactivity taken up by
the 5 tissues was measured after 12 h of incubation pe-
riod. Spd (107*M); TIBA (10-5M); NPA (107°M).

Table 1. Eifect of spermidine and NPA on labelled auxin
uptake in 5 mm-long corn coleptile segments in the pre-
sence or abscence of 107°M NPA

Accumulated *H-IAA (CPM*)

Control 2504.2
SPD (3107 M) 2095.2
NPA (107° M) 3054.5
SPD (3X 1073 M) 2095.2

+NPA (10 M)

*Radioactivity taken up by the 5 tissues.
Averages from four experiments with five slices each.
Incubation time, 12 h.

st e o] F BREL AP ZACME 25419
AEW Zxo] Jofrdr). Spdell 93 2541 o]F A3}
o] 99 NPAY TIBAs & f&apge] 2H8she™
aleln 7] &s)4] Spdell dHE 2%4e] AW F
Aee 71 fdstact Figdolld 2d 4749 4
224 o]F-g 50% AR AMAYlE FE= NPA(I0
M), TIBA(10-3 M) & A& 2adE HzTRe} Him
10-30%v Ze oke] 294l FHo] Uojykort SpdE
Aeg 2 238 RETEAE oF 40% AL ol
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AL A ER Ao R 25419 o]F-F
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Fig. 5. Effect of Spd concentrations on the labelled au-
xin uptake in corn coleoptile segments. 5 mm slices of
the corn coleoptiles were floated on the buffer containing
"H-TIAA (20,000 cpm/mi). The radioactivity taken up by
the 5 tissues was measured afterr 12 h of incubation
period,
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Fig. 6. pH dependence on labelled auxin uptake into the
corn coleoptile segments in the presence (open circle)
or absence (closed circle) of 3X10°*M Spd. The radioac-
tivity taken up hy the b tissues was measured of 12 h
of incubation period.
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Fig. 7. pH dependence on “C-benzoic acid uptake into

the corn coleoptile sements in the presence (open circle)

or absence (closed circle) of 3XX107*M Spd. The radioac-
tivity taken up by the 5 tissues was measured.

FHAol Spdol oAFAH FFL w|AET}E ZARE AHolwh
e Mgl gel daTdA pHrl L4 Fd=EE
oke] A3 sk 21 BAL 5 e SpdE M2
Aol 2. 2z} pHell A o279 o 40-50% =he G o=
A2 vlHgte] ZagE B 5 glch o] Ao Spdo]



December 1991
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Spde] AlZBelvt AlZHM ] pHell: | g F|
o AAE oA #Faldlr) gldte) o &als) wjsdl oka)
o2 % pH 2l&dez Aifqte s FelgE “C-Benzoic
acid®] Fok2 AR, Fig. 8o A% pH 4-pH 771% =
ko] Fig. 79| 2 418] £qlu) uagh opak o2 pH &7el
wpehr] Fe] Faske Spde Ae o oF 30% Hx

Fds A 7ol

AL ool 95400) BE 712718 pHel Wt pAHE
rakel.
oo
o540 HES A3 £HE 245 MY Fad
E2Eol®, 2528 24 o)Fe) AT 224s) 5
58 AUUHE WA 2548 FAolFe] tw
#e)HAe 2AE 49 Ao mzse] $ekGolds-

mit), 1977). Polyamine& & A, w4 258 Fo 4
glahy Adbel] sHedstod, gt o)yl A S EAsh=

ofe] 7}x] ZEEe] 28] 4 polyamines] oFe] W irh
Aol A A1ge) Agxd TARA AT Be DAL TR

2t Evans and Malmberg, 1989). AJEAA, =313}
59 Ao TEHon zgsiE 92417 polya-
ol A& ahgol glozjs) A &3 ¢ &
Ne 75l ol e Bue AgtHe]H FE 25
alell 2)g WAl polyamine?) <}® wHilel gl @ 71=)
A3 Aduke] Barxle] 9)& Folrh(Palavan-Unsal ef al,
1984).
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£3E 717 222 NPA, TIBA, morpha-
ctin Hp 024 8. owuld (efflux carrier)el] 3H-8-8)ed
AR 2R A L&Al o] Hesls AHAoeg el gl
o) o) o248 FEBAE SojaiA AT
g | 254 o]5& oAz A
= el 2z "HHol AE, AET vesicled A L8
Z2e osl7 F7MAFIE FEo)H(Sussman and
Goldsmith, 1981a, b; Hertel ef al., 1983). o] & <] & &Z o]
AEHeAH HEFaE 224 %‘5%73: A B =
Aol o B2 okl 9.54l0] Ay .
2y Spde] 2841 o]% oA &7} NPALL TIBA
AHE eL4le §ERAE AT Ao} opde 254
£24L A€y Adgold 3 Jebdd. &, NPAY
TIBAZ} 24 Adz =3 g *H1AAe] H4&
=Rl 2415 71 2= NPA Spd &3] Aelz
ok4lel “C-benzoic acid?] & of| thgl =hgo| M i}
o}, Sussman and Goldsmith(1981a b2l Biel w=w
NAP+ benzoic acid¥] &R el o}%#] odskg 37 ¢
EH 2 Ay Al Spde benz01c acide] 4L o
Agl= A3 29cHFig. 8). 53] Spd7} NPA7} “H-IAA
53T 238 A7) AR E AL 22 s
o]& Spde] 25412 f& Aok Y E Rejfy
lc}(Table 1).
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2 %e] ¢Jch(Roberts ef al., 1986). wel4 Spd-& A==
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ol X iP5 ZAEEEL FAFellA &3] HEHE pol-
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