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Mechanism of Auxin Action in Tissues of Fruit Trees.
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Fig.II-1 TAA content (©) and flesh weight growth curve (® )
of peach fruit cv.Akatsuki.
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Fig.11-3 Photographs of mesocarp discs
of peach fruit treated with different
concentration of NAA.

a, prior to incubation.

b,f,j, incubated for 1 week in the light ;
¢,g,k, incubated for 1 week in the dark ;
d,h,l, incubated for 4 weeks in the light ;
e,1,m, incubated for 4 weeks in the dark.
b-e, FWI ; f-i , FWII ; j-m, FWIII.
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Fig.Il-4 Effect of NAA on the weight of discs.

a, incubated for 1 week in the light ;

b, incubated for 1 week in the dark

¢, incubated for 4 weeks in the li ght ;

d, incubated for 4 weeks in the dark.

® FWI; m FWIl; a,FWIIL
Standard errors (vertical bar) within 0.01g
were omitted from the figure.
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Fig.II-5 Effect of 2,4-D on the weight of discs.
a, incubated for 4 weeks in the light ;
b, incubated for 4 weeks in the dark.
o, FWI; m FWII; a, FWIIL
Standard errors (vertical bar) within 0.01g
were omitted from the figure.
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Fig.I1-7 Effect of NAA on the anthocyanin content of discs.
a, incubated for 1 week in the light ;
b, incubated for 1 week in the dark ;
¢, incubated for 4 weeks in the light ;
d, incubated for 4 weeks in the dark.
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Fig.II-9 Hypothetical signal transduction pathway of auxin.
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Fig III-2 Reverse-phase HPLC analysis of a: standard solution
containing 10 ng of indole-3-acetyl-pL-aspartate (1), IAA (2),
and indole-3-propionic acid (3, internal standard); b-d: semi-
purified extract from L1 (b), L2 (¢) and L3 (d).




Tab. III-1 Cross-reactivity of anti-IAA-N antibody. a, Assayed by
competition with adsorbed 1A A-ovalbumin; b, measured with
an immunotitration-plate model system.

Compound cross-reactivity (%)
Indole-3-acetic acid 100 100°
Indole-3-acetic acid methyl ester 1.0
Indole-3-acetic acid ethyl ester <0.1
Indole-3-acetaldehyde 0.9 0.8
Indole-3-acetamide 0.2
Indole-3-aldehyde <0.1
Indole-3-acetonitrile <0.1
Indole-3-propionic acid 1.0
Indole-3-butyric acid - 0.6
Indole-3-pyruvic adid 4.9 2.8
Indole-3-acetylglycine <0.1
Indole-3-acetyl-pL-aspartate 1.9 9.3
Indole-2-carboxylic acid <0.1
5-Hydroxyindole-3-acetic acid 1.4 1.2
2,4-Dichlorophenoxyacetic acid 0.8
1-Naphthyl acetic acid 68.7
Phenyl acetic acid 0.8
L-Tryptophan <0.1 <0.1
Triptamine 0.7
T T T T T 1= T T T
100 o——o0 0\0\3 1 - b i
L J
24~ 5
" 1 f
of @
2 a 1f E
E 5
3
50 1 0} )
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04 1 10 100 1000 ; y ¥ i
Trp, IAA (pmol)  fpmoy

Fig III-3 . Immunotitration-plate model system. a: Standard curve

for IAA (@) and tryptophan (O). b: The logit transformation
of the standard curve of IAA.
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Fig.I11-4 Control staining. Ultrathin section of L1 incubated with preimmune
rabbit serum instead of anti-IAA antibody. Very few gold particles (arrow
heads) are randomly distributed over the sections. Chl, chloroplast ; V,

vacuole. Bar=1ym; x22,000.
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Fig.III-5 Micrographs of transverse sections through the peach leaves at
different stages of development. a, L1 leaf is poorly differentiated with
densely packed small cells. b, The cells of L2 leaf become larger. Bundle
sheath, palisade parenchyma and spongy parenchyma are completely
differentiated.c, L3 leaf reached the final size. The anatomical arrangement is
similar to that of L2. Bar=50 ym ; x100.
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Fig.III-6 Sections of peach
leaves of various stages of
development, which are treated
with anti-IAA antibody.

a, In the parenchyma cells of
L1, gold particles are
distnibuted throughout the
cytoplasm, nucleus and cell
wall. b,c, spongy (b) and
palisade (c) parenchyma cells
of L2. Significant amount of
gold particles is observed in
chloroplasts. d, The palisade
parenchyma cells of L3, the
labeling density of the
chloroplasts is higher than
that of cytosol, although the
level is low. Bar=1 ym;
x22,000. Chl, chloroplast;
CW, cell wall; Mit,
mitochondrion; Nu, nucleus,
Nol, nucleolus; Pp, proplastid;
V, vacuole.
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Tab.111-2 . Effect of peach leaf maturation on immuno-gold labelling of anti-IAA-N antibody and 1AA content measured by HPLC.
Values are expressed as the mean number of gold particles pm ™2 + sg. n = Number of arcas for which the values were Obtained.
a, Starch area was omitted; b, data were obtained from proplastid area.

L1 L2 I3
Cytosol 4.4%0.5 (n=10) 4.0£0.5 (n=14) 1.1£0.1 (n=16)
Chloroplasts® 6.8+1.0"(n=9) 15.5E1.2 ta=14) 3.5£0.4 (n=16)
Nucleoplasm 5.0£0.5 (n=8) 3.7£0.8 (n=7) 2.2+0.6 (n=7)
Nucleeoli 9.9+1.8 (n=5) 11.3+£2.9 (n=3) 1.7£0.8 (n=4)
l\fhtochondrm 5.3%£1.0 (n=9) 15.4%1.2 (n=13) 3.2£0.6 (n=12)
Cell wall 6.8+0.4 (n=10) 3.1£0.6 (n=12) 1.420.2 (n=16)
Vacuole 0.5£0.1 (n=10) 0.4£0.1 (n=13) 0.32£0.1 (n=16)
IAA content (ng FW g ") 215 68.3 11.4

Tab.III-3. Difference in immuno-gold distribution between
spongy parenchyma cells and palisade parenchyma cells of
L2. Values are expressed as the mean number of gold
particles per pm2+standard errors; n=number of areas
for which the values were obtained

Spongy Palisade Significance

parenchyma parenchyma (P< )
Cytosol 5.620.6 (n=7) 2:420.3 (n=T) 0.01
Chloroplasts Y821 .5 tn=T) 13.1£1 .5 (n=7) NS@
Nuclei 6.6x1.2 (n=2) 2.620.2 (n=5H) 0.001
Cell Wall 5.1:0.9 (n=T7) 5.120.8 1in=5H) NS
Vacuole 0.4+0.04(n=6) 0.410.1 (n=7) NS

a : not significant




Fig.III-7. A section of a maize leaf treated with anti-IAA antibody. Gold
particles are found in chloroplasts of both mesophyll (lower) and bundle
sheath (upper) cells. CW, cell wall; Chl, chloroplast.bar=1 pum, x15,300.

Tab.III-4. Difference in immuno-gold distribution between in
mesophyll cells and bundle sheath cells of maize leaf.
Values are expressed as the mean number of gold particles
per pmzistandard erros; n=number of areas over which the
values obtained

Bundle sheath Significance

Mesophyll cells cells (P< )
Cytosol 0.30+0.09 (n=4) 0.58+0.13 (n=8) NS
Chloroplasts? 2.39+0.34 (n=4) 6.41+1.97 (n=9) 0.05
Mitochondria - 3.10+0.81 (n=5) -
Nucleoplasm 2.92 (n=1) 1.97+0.27 {(n=5) -
Nucleoli - 3.18+0.62 {n=38) -
Cell Wall 0.63+0.19 (n=3) 0.72+0.23 (n=9) NS
Vacuole 0.06+0.02 (n=2) 0.09+0.03 (n=9) NS

a : starch area was omitted.




Tab.III-5 Difference in immuno-gold distribution between in
meristematic cells of root tip and parenchymal cells of
leaf of peach seedlings, Values are expressed as the mean

number of gold particles per umzistandard errors ; n=number
of observation

Root tip Spongy Palisade
parenchyma parenchyma

Cytosol 4.89i0.46(n=10) 3.87T20.51(n=6) D20 .38 (0=6)
Nucleoplasm 8.38£0.54(n=10) 4.9621.52(n=2) 4.3120.54(n=5)
Nucleolei 33.45+2.60(n=10) e T+90%2.15(n=2)
Mitochondria 11.9422.01(n=10) 10.21%23.15(n=5) 1268222, 02(0n=5)
Cell wall 2:2120.34(n=10) 208420, 45(n=6) 1.34+£0.26(n=6)
Chloroplasts — 13.:43+1 .81 (n=6) 12.28%1.01(n=6)
Vacuole 0.48+0.05(n=10) 0.441+0.09(n=6) 0,680 11:(n=6)
FAH EE
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Fig II-8. Immuno-gold localization of TIAA

in meristematic cells of root tip. Gold particles
are accumulated in nucleolus (No). Nu,

nucleus; Mit, mitochondrion: V, vacuole;

bar=1 ym, x15300.

Fig I1I-9. In leaf cells, gold particles are
maily associated with chloroplasts (Chl) and
nucleus (Nu) in cells of both palisade
parenchyma (a) and spongy parenchyma (b).
Mit, mitochondrion: Nu, nucleus; V, vacuole;
CW, cell wall; bar=1 um, x15,300.
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& 29 Fig.1l1-10. Immuno-gold
LI localization of IAA in cells
% A of a, elongation zone of

root; b, mesocarp of a

immature fruit; ¢, shoot

meristem. Nol, nucleolus;

Nu, nucleoplasm; V,

P vacuole; CW, cell wall;
it bar=1 ym, x15,300.
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MABRLEZBUAC A —F Vv ORERLBBLAOBER- T 2bb B, MR,
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ZLTHEMIB - LR NZERTVE26), LA LREEHOKETE, TALHD
RICBT 2304 FOHEBEP o7z, RERTHOAT VT FOHD MR E
TRAAITVARICLHABRBEOBREE TV L OREHEE ORFEAE C, REY
HTRHACKITRAS, LcdoT, BICHAET AIAARKIRLTLE > TV
RN DL, HLVIRIFEFHILLIAAL OBEHF M THE-0ICbTh LIRA
TaRP2720h b Lhlzwv,

<grEWD

IAAREARMICEEOMB., COMBICLBETAIHYEVELTHY, Mz
KCBWTHBMEBR ML A LTV, LAL, FRFHOMBLA/NEEIC
BIFSIAARKE, T 2bbE&au( FOBEYH L BITT S L. IAAIZHGE R W

T, 2OMBOREERFICE DR ZMBENRBAERE RS EFTW L2 ICR o2,
bRBMZ o703, ERNMILICBVTREICHEVIAATEREICERT LI L &,

WML IS BN THBIMMEICERLTVWDEI ETHhHol:s CHLEDBREF—FI VD
EHEZEERETHITL2I LR TE Lo, HMBEREM LA —F Y v OMBHELE
i, F—F VOB TEMALAEABERAO 1 ERER > TWAB I ENRBE N,




FAE REHBI»SOF—FT VES Y VISIED

FL1H

A=F VY VORBRIMBANCELETES N IE (A —F TV SHE) 4+ —F
ERIET A ELN Lo THHEMICEZ OB EEZORT WD, COEF LI, 4E
WA= F YV EMOTHBNOF — %2 VGBI A BRET ERANE L OFRSIZ &
D2TRINTER, 197 84, Dohrmann® (26)( b 7 F 0 I 3 34 % o B 4712 13
AIBafE (Site 1) | ME/Nufk (Sitell) . BEBIB(Sitelll) (24 — F 3 &5 A B AL AS47
£ 5L ERMITIR LI, U4 W OB W 5 (Site] ~1I1) 24 —F 2~
AU DPHFAET LI EPIRENT WD (52), /2. BMRMILE VIV % 4 o] 750 ) 47
CHOF—F VUV RBEBDHFLENRBENTEZ, ThOEDZ EXLHBRNICIIEKD +
—F UV URBRPHELEL, EHLA-F TV UERHAEARABLTWARL D EHEE IR,

198 0FMNITLRBLEINLDOHEHMMNLOF—F TV ICHRNIIEST LY VI8
B (- 86928, ABP) 2 HETAIRANZENE LI Tk o1,
ABPOMBIZBMAEEIZL o THRALFEIH VLA TWVEN, KECKRITRT LD
23BYDHEITTOND, 1) AF VY RPERVVMBICELEZ AT s0x T 57
fi=gud ]l GRE R RN FRLET 7L 2T A S AR T HRYT 5 T,
3) VikA T A0 574 -2 BHE,

P RO IV EAAFLEZPOBEESRNABP YT ARKANI NS 3HEEOHET
RELHMEEICL) FREFN TN, VenisH(53)ix 1) DHETABP O EITH
DA, Y7220 FOGFFEN20kDaD Y NI HEICA —F ¥ VESTEMISGAET
HZEEHOLMITLEN, EEHBEICEES L2, o/z, Loblerb2%3) O FgIC L b #
DABPOHBICKIL7”28) LOALIDOFEREKETCEREFHYEL., BEM I
ZLVWEWVHIREADSDY, HEOHUACE Ll HRESRL TRV, F0%
Shimomura® (27)i2 2) D, § % b HENAA-Sepharosen T A% W T, X O ffific
[N B BT D LB Lz, TEMEDICHFMETHABPIREH]S A2,4-
D-Sepharose® 7 74 =74 =T AL 2HWVWT, YZF VI ADHEFEZ O HE L
TWA(54.55)o Shimomura, Sakai ZEED T 74 =T A — AW TFTALADATFT v 7TITBW
TELLRTEROLAFNREDOLN, tHELTWES, ABPOWYWHKRICIBII A AR
XL THLT, PORRELRHENEVID, B2 AL H T AHBETHIER 2 LT
AVENSDE, LB THETEF—F TV 0OALZLT., OB ARLE L ITBWVT
b7 74 =2F4— A5V AEPROECHVWOER TN S,

CNTITABPOMRIIHEALFAZRCEEMPU L ERKRLZERHOD L ICAT L 28K
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BRBOHBITRO TV, $72, PO L BAMPY T L AET, KAHY T
BHXLATWRV, L2L, PO+ —F 2 Vi d A5 SIIRERA T — UV, HlAL
HEVIIHYOHBICLE > THATHY, TOLI)LREHREUNF —F LV ZHERDOL K
MIZLoTH LI NTVEHEMEHL, 22T, AETIHHREGTOL EIAT
LEZEERARDOHFHMOEFRRBLUREAROKRRLRENL, T74 2T 4 -7 HUT
NI 74— CEAABPOHE - Bl EAA, CNOHOBREREERARIIBW T
bREDEA LM TH S,
FREBRICBWTA—F L VEAWEM I ETHIB ORI 5 & o] EHEBE O & IC8O 5
nize L22L., BEHETHESE SO PAEBEMICENT &, T2, BEDDOL WHLER
TEHHBRPHMBE V2 EONERBTICHES —F LV THLIAAVEEICHFAET A
b, HERESPOABPORMEAAL, ZOFHE, XTHB I 2HEHOL —F
VM TAEBEOUBEDRELRLABP (sABP1, sABP2) AT A LN
oMol S0, REKCHELTAHABP (sABP3) 3sABPLlEFLSY ¥
WIHETHLHREIRR I N,

E2H MELHE

ABECBVWTHWIREHEROMEKE LT IIART

T % T W » 0.1M  Tris-HCI (pH 8.0)
IM  NaCl
10mM  2-ME (2-mercaptoethanol)
A %M W i 0.1M  Acetic acid (pH 4.0)
10M  NaCl
10mM  2-ME
B % fil ¥ ; 0.1M  Boric acid (pH 8.0)
IM  NaCl

10mM 2-ME
WHHEE® ; SOmM  Tris-HCI (pH 7.6)
ImM EDTA(ethylenediaminetetraacetic acid)
20mM 2-ME
ImM PMSF(phenylmethylsulfonylfluoride)

20mM sodium ascorbate
MEM&E®E®W ; 10mM MES (2-(N-morpholino)ethanesulfonic acid)(pH6.0)
ImM EDTA
10mM 2-ME




0.5mM

BAKMWH , 10mM HEPES (N-2-hydroxyethylpiperazine-N-2-ethane-
sulfonic acid)(pH 7.0)
0.25mM  EDTA
ImM  2-ME
0.5mM  PMSF
HEM&MH ; 10mM  HEPES (pH 7.0)
ImM  EDTA
10mM  2-ME
HK#&ME¥W , 20mM  HEPES (pH 7.0)
ImM  EDTA
10mM  2-ME
150mM  KCI
TEM&®EH , 10mM  Tris-HCI (pH 7.6)
ImM  EDTA
10mM  2-ME

PMSF

<EHREP»PLDOABPOKE>

AR RBERBSTEELTVEEE ‘208" OXWRRBEZEBRIIAVZ, EHd, D
¥)3ecmDETHD, KRG ELEMECEHMAZ UMY . Kk — 8 0 TITHRIE L7,

2,4-D-Sepharose 4B 7 A DAERK | Hutzingerb (56)D S IZHEVY, 2,4-D-lysine & & &
L7z (BWIv-1) o THh%0.4M NaOHBFHICHEM L. 1 O mMDGHCHE # Tk

% L 72 CNBr-activated-Sepharose 4B (pharmacia,Sweden) &RA L7z 4 CTT 1 6 K
MR HIBATAWCTEEL, T. A, BEEHEETHRESE L 2,

H Cl

N
| ]
~OC-NH.CH.(CH,) . .NH.CO.CH .0 Ocu
|

CO H
2

2,4-D-lysine

Fig.IV-1. The matrices of 2,4-D-Sepharose column.




SABP1lOWR | F7AFEYFAF 2B, £TEH50 g2 15 g polyvinyl-
polypyrolidone (PVPP) Nz, MMHABREH 2 0 OmiFTT Hh oKX L, ELR., L
HExAROA—ETHME L TMEMEHEH (20mM KC1) TFEHAL L 72Sephadex G-25
CBLT2e & YN K5 MEMBEH (20mM KC1) TFE#HAL L 72CM-Toyopearl
K2, FREETHER. 0.02250. 6 MOBELRNKCI/ME MEHHE %
MLl7co F=F TV UREWERLEECETEED, 100 %HEHBIIEID S VN2 %
ROBAGRBHICHEML7c, T %k BABERTERIL L 72Sephacryl $-20074 7 A (2
2 FRBRCLOBEH L, A—F VRO EMLECES %2, HEMGHE TF
b L 722,4-D-SepharoselZ 13720 7 T L% HEMBH R THER. 2512025
0.6 MORELEDKCI,/  HEMBHH TLEE L72o 2 T5 0mM®D2,4-DE 0.5M
KCI*ZUCHEMBRER TA—F > Vv EQGEREBH L, COES 2 BEARE (£
vy ML, IURT) XL, HKBHH TFEHIL L 7-Sephadex G-25123 L ¥
YN HB MRz, Tk HKEEHB TFEBIL L 72Con A-SepharoselZ 1372, #1 5
AZFABRBHATHEROL DS 0.4 MDOBELB D o -methyl-D-glucoside” H K &1 ik
Ta L

sABP2DO¥HK ; CM-Toyopearl 7 7 A% Y B4 % TEMGEH (20mM KC1) T
‘FH#{b L 7zSephadex G-2547 F AWC@EL., ¥ v N2 Blisr %187 Ch% TEMEE K

(20mM KCl) T¥#1t L 7-DEAE-Toyopearl i % T, FEHWE THERL. 0.0 225
0.6 MOBRELHBRDKCI/ TEMBEHB THB Lz, A —F P UKAENLECHEH T %
O, s ABP 1 k[EBEDAEETSephacryl $-400, 2,4-D-Sepharose® H 7 A 27 1< b

774 —ICEDRBBLE,

<HEREMLLOABPORHE>
AE RHABETERELTVYEEE ‘Hh2% OXBE (525N 2ER
WWHWz, RERIAESE, BARETHEL, — 8 0 CITHREL -,

R HELARB 250 giCHEARER L, 00 OmIx A KREHIF Y —2HO
TEELAMP., RRBEETIFTHLBLL. RICTITAXEXFAF—2HW, MM
THDORLA, BB, LELX4BOTN—ETHBAL, MEME®&H® (20mM KCl1) T
-1t L /zSephadex G-25(C ¥ 72 # Y N2 HEFICMEMEH B (20mM KC1) T
1t L 72CM-Toyopearl ¥ 2 0 OmIfizx 1 BFMBEH Ly FSA T4 VI —TF¥ L %
B L, MEM&®&E® (20mM KCl) TH#EH®. 1M KCI/MEMBHH THH L7,
100 %MEAUBICEIOD Y NI ELPEDODHEMBEBRICHHE L, Ch* HEMEH
W CTEHAL L 72Sephadex G-25 2}, MEEHICLI VBB Lz, & N2 Bl %,
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HE MMBRE B TFHL L 7:2,4-D-SepharoseiC 213720 77 5% HEMBHE R THEEHE .
IMKCI (£7:350mM #—*%> V) 28CHEMBHHTH—F L AN %
wH L COBGXBABRHRICEN L, HAEBRLAE L,

SHIIUNRIBEDEEBLUSFEDHE >
FUYNIEDER ; BSARXEREL L, Lowryb(GT)DHHEIC L2 WHIE L 72,

TFEOUE ; AEMOEH D45 F &L, Sephacryl $-2001 5 A2 T 57 4 —
IZ & b, aldolase (158 kDa). bovine serum albumin (67 kDa). ribonuclease A (13.7
kDa), 2 FfE~—A—ELLTH», ¥EL,

W72y bOGFEIX, Laemli 5 (58)D FHIZHE V. SDS-polyacrylamide gel
electrophoresis (SDS-PAGE) IC X W€ L7zo S FE~Y—H— & L Tbovine serum

albumin (67 kDa), ovalbumin (43 kDa), chymotrypsinogen (25 kDa), ribonuclease A
(13.7 kDa)x w7z,

2 RICEXAKE . 2 RIUESAKE X, 1 XICH %native-PAGE(59). 2Kt H XSDS-
PAGEG8)ICE VB L 7z,

<F—-—FTUESEHOHE >

F-—F TV VOREAWEBIFEENETI - 3REUHBEIC LI AE L 2,

EHENE PR L EHE (spectrapor 2, spectrum, USA) TR CTOH N/ EHEHN LIV
(> 777v7) ORFBIICBARERICEHERLIY VX2 K., bI)FMICBARER
Ao, WfIC14C-2,4-DEHRMLz, 4 CTA4RMERL ) LB, E40HRSENE Y
e L, MBFBOXLHEEWEY (a) L. BEEDOIHER 2,4-DEmU I TH

ELIEBEOMEYHHEROEESTEY (b) L. atbDEX24-DERMLESTELL
Vit

ML ®&E , YV I VBETI—FPLAABELCF 22— TICBABREHRICHEMR L ¥ V3
JEEC2,4-DEMZEEEZS500 4l L, 25COKEBHT] OTHMBEELL, &
NICHETHRAM L7 2 OmM HEPESEH®W (pH7.0) 22mlinzx. #HEHKLEE

30U EBEBLEZ. EL5% (20,000rpm, 204M) KXy N2 b
X¢, LiERxT7AEL—F%—THK5[ L7, &% 1 mlD 2 O mM Tris-HCI &K&W (pH
7.6) ICHEBRL, WY YFL—Ya ZRANMTVIEBLE, TRy F57 7 (Y
YFNI, EHIE) 21 0minzr, BV Y FV—-avyhy sy - (Fauh LC
3000) THRAEHZHEL .
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%3 H AR

(1) EEXHE» LD —F P VBRI N2 HAOKHH

CM-Toyopearl # A2 0~ b5 7 4 —Tix, AP ICEFE N RGO
4 0%D°H 7 LIRS, RYDERR T AL HEEY LAz (KIv-1) o FilBD)
4% Dkinetic parameteriI B HE 3 & R b720, JIODABPIHFAETAODEEZLR
oo FZTHIV-2 CRTHED7O-—F ¥ —FZLAED>T, TNLEFRDWGTNHL
ABPOH M % AM72, CM-Toyopearl 7 T Al 438 L O # ) W40 646 He
ABPY¥THhLCHSABPIS sABP2LELT:

1. sABP1OKH

CM-Toyopearl 7 5 A IR E N4 —F P VGBI KC | OBELRIC L 5
HicE o THEMBHEE—27 L LTHERSRL (KIV-3) . #iOEHE L2777 ¥
av (fr,13—-22) & THD, Sephacryl $-2004 7 AII» ¥ 72, Sephacryl S-200
TRAF v BEGRB1o0KEBE=2 b, 200/h8hE-2 RGP (BIV-
4) o KERY—2 I CMYUT B 7523 (fr.23—28) %%92,4-D-Sepharose
w7 (KIV-5) o AREZWLHB, #7513 05256 0.6 MOKCLREEL B THti
L7z HEBEOGHRIC L 2HHIE, EFRWICHTLIHEL TV YNNI HE
BV TOICHEN o072, A—F T VEATEHRIES OmMD24-DESLEBETH
H L7 BHHEAESEROREICH V584 132,4-D% Sephadex G-25MD 77 )V g1 (2
LOEDERE, XLICBARERT - BENLZ, IMKCHZ Lo THA—F T UHH
EBHET A LN TELSNPERGEL, 2,4-DELOEEDFFLUTIE o7,

2,4-D-Sepharose# 5 A2 BT b5 574 —H%DSDS-PAGETIE 1 KD ATV v — LN
VEEBEDCAF =Ny FBERDONT, ATV =L N FEIPASEBIIREMET
HrT b (F—VRBR) BIVNI2AETHIEEZLN, ECTREDAT ¥
7L L TConA-Sepharose# 7 A IC & A LA A (KIV-6) o a-methyl-D-glu-
cosidelz X A2B/HE T, 28 0nmAOE— 7 LESEHOE— KL,

sABPl1oRMBELERIV-1IZ/R L,

1

2. sABP1l1oO4+E

2D s ABP 1idSephacryl $-200% 7 4D VIMAIZ X Y s F&EAH 8 0 kDad
510 0kDak#eEshs (KIV-4) o SDS-PAGETIX, 0 fE 2 0kDaD & Z A
M—pnyFelTt@donk (HIV-7) « LAF>TsABPliZ4~5a%7
2oy Mt oTHEENTWVWAES YNNI ETHL EHEE I NI,




Table IV-1. Purification of sABP1 from shoot
apices of peach trees.

Purification step Protein 2,4-D-binding Total Yield
(mg) activity 2,4-D binding (%)
(pmol/mg prot.) (nmol)
Crude protein 615 36 227k 100.0
CM-Toyopearl 96.3 94 9.1 41 .2
Sephacryl S-200 2403 247 6.0 27 .1
2,4-D-Sepharose 0,92 T3T1 6.8 30.8
ConA-Sepharose 0. 28 14132 4.0 18 .1

2,4-D-binding activity was determined by equilibrium dialysis with
5x10° 7 M [14C]-2,4-D and 2x10™° M unlabeled 2,4-D.

CM-Toyopearl
KCl-eluate ¢ flow through

Sephacryl S-200 DEAE-Toyopearl

¢ eluate ¢ KCl-eluate
2,4-D-Sepharose Sephacryl S-400

¢, 2,4-D-eluate ¢ eluate
ConA-Sepharose 2,4-D-Sepharose

i X -met-D-glc-eluate ¢ 2,4-D-eluate

sABP1 SABP2

Fig. IV-2 Purification diagram for the auxin-binding
proteins from shoot apex of peach tree.
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Fig.1V-3 Chromatography on CM-Toyopearl of the crude extract Fraction number (3.8 ml/tube)
obtained from 50 g of shoot apices of peach trees. The col-

umn was eluted with a linear gradient of 0.02 to 0.6 M KCl. Bind- Fig.IV-5. Affinity chromatography on a column of 2,4-D-linked
ing of 2,4-D was determined by equilibrium dialysis with 0.2 ml of Sepharose 4B column of the fraction obtained from the column of
each fraction. Sephacryl S-200. Binding activity was eluted with HEM buffer
containing 40 mM 2,4-D and 0.5 M KCIl. The eluted fractions
were thoroughly dialyzed against the binding buffer to remove 2,4-

D and binding activity was determined by equilibrium dialysis
with 0.2 ml of each fraction.
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Fig.1V-6 Chromatography on ConA-Sepharose of the fraction
Fig.1V-4. Chromatography on Sephacryl §-200 of the fraction ob-  eluted with 2,4-D from the column of 2,4-D-linked Sepharose

tained from the column of CM-Toyopearl. The column was  4B. The column was eluted with a linear gradient of 0to 0.4 M
eluted with the binding buffer. The binding of 2,4-D was deter- a-methyl-p-gucoside. The binding of 2,4-D was examined by equi-
mined by equiliblium dialysis with 0.2 ml of each fraction. librium dialysis with 0.2 ml of each fraction.
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Fig.IV-8. pH dependence of 2,4-D-binding to sABPI. The binding of 2,4-D
was determined by equilibrium dialysis with 29 ug of SABP1. Sodium

citrate / citric acid buffer (-0O-) or tris / citric acid buffer (-®@-) was used to
obtain the indicated pH values.
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3. sABPlO#50ME

MEDEBPH [ A0 EHpHIEHN 7.0 o7 (MIV-8) o L7=AoT, o0
HeHlXHbBEETpH7T 0ODBAEHREHVTIFo 72,

BMAIYE, AN [ 14C-2,4 DD SABP 1 OKESIIFERD2,4-DEMEAALT LICL 2
T L7z (KMIV-9-2a) ,Z Ddisplacement curve®* b L ICAH vy F ¥ — K70y b

60)cfEX L7 (KIV-9-b) o 70y PR 1AOBEHLIZDOY, 2,4-DOFEEI 1 HE
BThotEILbhl, EMOMELOMEEH (KAdM) 34.1x10°M, X#

YR 9 52,4-DDOs ABP 1 IZxT 24458534 2 nmol/mg protein & i S L7z,
LA oT Lo POSFRE 2 DkDaE LS. 1ol B Tx 2y bl
D 0.8 4molD2,4-DHKEETHLDLHEER SN,

KRN 14C-24-DOsABP 1 NOHAFIZ, O+ —FT ¥ (NAA, TAA) 7V F
4 — % ¥~ (p-chloroisobutyric acid;PCIB) IZ X o THE I hZ, LML, T 5D1L
EWC LD EME IR 2,4-DOFE IV A S ol (KIV-2) . A—F T D

RSB PEL &9 TdH Atryptophan®bezoic acidTIE @& HE S L2 2 o 12,

S D Sakai 5 (61)D FEICEWVIRE LEEIC L D 2,4-DOKEO T HM L P72, s
ABP 1#H#ICIC-2,4-DEMZ. 25CT ] O HIBERLZK., BAMLHERENZ
TE YN I7HERES T, REBEBARHRICHES» L, 25TT1 04K &L,
CHICHUBRARTHEBRENZ Y YN B2 ks 27, 2HHOWEOBICZB A &M
WICIHERE#2,4-DRIAA, NAAX MR AT EIC L o T 14C-2,4-DDFY YN BIZXT 5

A IIBHE S /225, bezoic acidTIRBHE I o7 (KIV-3) o TOZ b1
BEsABP 1AL 24-DFRBELIE,. BUBRMIIHESELLLIESHL IR

07‘:0

4. sABP2OoKHH

DEAE-Toyopearl # 7 A iICRFE A —F P U EATEMIEZ0.02 525 0.6 MOKCI
BEORICEIABHTL42DE—-212a007 (MIV-10) , #EEHE 2757
varv (15~35) #&THED, Sephacryl S-400%4 7 AT 72, Sephacryl S-400
HIZA2O T T 74 —TRAIA—FVVEEBHENFTTFE]L S5 8kDall TOHIKIZT
O—Fh¥—2r LTHEEASE (BIV-11) ¢ 7923 >58~T74%8D2.4-
D-Sepharose(Z 2> 72 (KIV-1 2) o 2,4-D-Sepharose# 7 A2 0<% b7 5 7418
WT, 50mM®D2,4-DTHEH LA —F T U EAEMEAET 5412, SDS-PAGET
ESFE 32-34kDaffsBiC AT v =NV FAE2K, ZhUANDONEII~ALF—7%
Ny FaEAZoOLNRL (KHIV-13) ¢ COAT Y=Y FEAL—-F L VESTEN
b ot b YNRIENEI DR, ELICHELEDRETILEND S,

sABP2OHBELEKIV-4 IR LT
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Fig.IV-9. a, Effect of increasing concentration of unlabeled 2,4-D on the
binding of 1#C-2,4-D to sABP1. b, Scatchard plot of the 14C-2.4-D-
binding. Equilibrium dialysis was performed for 4C-2,4-D at 5x10”"M and
an increasing amount of unlabeled 2,4-D with 30 g of sABPI.
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Fig.1V-10. DEAE-Toyopearl
chromatography of the fraction
passed through the CM-Toyopearl
column. The column was eluted
with a linear gradient of 0.02 to
0.6 M KCl. The binding of 2,4-D
was determined by equilibrium
dialysis with 0.2ml of each
fraction.

H

KCl concentration

Fig.IV-11. Sephacryl S-400 chromato-
graphy of the fraction obtained from the
DEAE-Toyopearl column. The column
was eluted with BA buffer. The
binding of 2,4-D was determincd by
equilibrium dialysis with 0.2 ml of
each fraction.

Fig.IV-12. Affinity chromatography on a
2,4-D-Sepharose column of the fraction -
obtained from the Sephacryl S-400 column.
The binding activity was eluted with HEM
buffer containing 40mM 2,4-D and 0.5M
KCI. The eluted fractions were thoroughly
dialyzed against the BA buffer to remove
2,4-D and the binding of 2,4-D was
determined by equilibrium dialysis with
0.2ml of each fraction. Specific binding
activity (pmol/mg protein) of a, passed
through ; b, KCl eluted ; c, 2,4-D-eluted
fractions are presented at the top of the graph.




Table IV-2 . Inhibition of binding of [14C]-2,4-D

to sABP1

Addition Bound radioactivity (dpm) %inhibition
None 2371 + 58 =

100 yM 2,4-D 502 & 12 T8.8

100 uM IAA 1850 +106 2270

100 pM NAA 1843 + 69 22.8

100 uM PCIB 1470 - % 75 38.0

100 pM Benzoic acid 2437 + 28 - 0

100 pM Tryptophan 2421 & T 0

Binding of 2,4-D was determined by an ammonium sul-
fate precipitation at 5x10° 7 M [14C]-2,4—D with 42
ng of sABP1l. Values are expressed as the means of
results from three experiments + standard errors.

Table IV-3 Reversibility of binding of [14C]—2,4—D
to sABPl.

Sgecifically bound
[14c]1-2,4-D (dpm)

Treatment 1st 2nd %
None 1202£29

Buffer 1405 j 5
20 pM 2,4-D T2 5.9
20 uM IAA 1073 89
20 uM NAA 9214 Yo
20 uM Benzoic acid 145+8 12.0

Binding of 2,4-D was determined by ammonium sulfate
precipitation with 23 ug of sABP1l. [14C]—2,4~D—bound
protein precipitate (1lst) was dissolved in 10 mM
HEPES buffer (pH 7.0) containing the indicated com-
pounds. After the incubation, the protein was repre-
cipitated by the addition of 20 mM HEPES fpR ~T.0)
saturated with ammonium sulfate (2nd). Values are
expressed as the means of results from three experi-
ments * standard errors.




Table IV-4 Purification of sABP2 from shoot aplces of peach trees.

Purification step Protein 2,4-D-binding Total Yield

(mg) activity 2,4-D-binding (%)

(pmol/mg prot.) (nmol)

Crude protein 615 36 22.14 100
CM-Toyopear12) 416 33 13.73 62.0
DEAE-Toyopearl 199 53 10.556 47.6
Sephacryl S-400 94.9 104 9.87 44 .6
2,4-D-Sepharose 1 2239 2.46 1.1

2,4—D-b1nd1n§ activity was detegmined by equilibrium dialysis with
5x10-7 M [2-14C]2,4-D and 2x107° M unlabeled 2,4-D.
a)passed fraction of the column.

Fig.IV-13. SDS-PAGE of the fraction obtained by 2,4-D-Sepharose
column chromatography.

lane 1 : 12.5 pg of the fraction passed through the column.

lane 23,4 :12,6and3 ug of the fraction eluted by SOmM 2,4-D.

lane 5 . molecular weight markers, bovine serum albumin (67kDa),
ovalubumin (43kDa).
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5. sABP20&EOHE
“EDEMPH :24-DOsABP 2T A0 EMpHIIM6.0T, sABP1

SVEDr o (HIV-14) o L7z >oTsABP2ICxT A48 IE&TpH6.0
THEL 7=,

BAME, MK ANy Fr—F70y FALKAME22.9 x 1 0°OM, HERE
0.9 3 nmol/mg proteink #E XN (KIV-15) o 70y b RBEHOBLREMR L&
WEHBPOBE S, BHNTOBEVESSTRBML TSI BEIRRE NI,

KR D 14C-2,4-DD s ABP 2 DA 13, FEEBD2,4-DRNAA, TAAIC & - THE
X L7z Abenzoic acid TR HE X N o 72(KIV-5) o« A—F T VIZEHHEFIZ
SABPloBALRAEOBmMALRL, 2,4-DO R L5 <. NAALIAADSIZIZ[E CHEE
FHE L7z LA L, EOF—FY Vb sABP1OBELY)HEOREMNMA, 272,

1200 —— e e T
‘E 1000}
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) i
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= !
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(44
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@

Fig.IV-14. pH dependence of 2,4-D-binding to sABP2. The binding of 2,4-
D was determined by equilibrium dialysis with 78 ug of sABP2. Sodium
citrate / citric acid buffer (-@-) or tris / citric acid buffer (- O-) was used to
obtain the indicated pH values.
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Bound 7 Free (x10°)

Nanomoles bound

Fig.IV-15. Scatchard plot of the 14C-2,4-D-binding. Equilibrium dialysis
was performed for 14C-2,4-D at 5x10°'M and an increasing amount of
unlabeled 2,4-D with 160 ug of sSABP2.

Table IV-5 Inhibition of [2-14C]2,4-D-binding to sABP2.

Addition Bound radioactivity (dpm) %inhibition
None 253616 -

100 uM 2,4-D 192+ 2 92.4

100 uM IAA 801+11 68.4

100 pM NAA 1036+ 3 59.1

100 uM benzoic acid 2400+ 4 5.4

9.4-D-binding_was determined by ammonium sulfate precipita-
tion at 5x10-7 M [2-14C]2,4-D with 175pg of sABP2. Values
are expressed as the means of three experiments t standard

errors.

56




(2) EXERBRRDPOLOF—FVUVEAI VNI BEOHE

RERBEFRBICHESR, FIHED LV CET LT —F TV UBEEUI DL, 8D
AR ETHWYTHETOILEND o2, L72AT> T, CM-Toyopearl ® # 5 A EfEIZ /S v
FRETITo72, KCIBE%20.2M, 0.4M, 0.6M, IMORF Y 7T XT¥
NWIZHREZHEHR LY, EEHSSB L2, IMKCHUZE Y —HFELTHHLE,
MR AT LA LHEBEY) LABEGEVBERETO I E L CHMBEOKH 7RI o 72 (&
IV-6) o &4 D4 %2,4-D-Sepharose1 T AT, W T LI/ EINS V2K
1M KCITHH L7 CM-Toyopearl # ! [#] 53-2,4-D-Sepharose?s i E 43 (s AB P 3)
(S MEAT3 1 6 pmoliC LA L7z —/ CM-Toyopearl % il ) [#]53-2,4-D-Sepharoseis
HES»o/oNTs YNV ERIEEESEIRE SN2 2o 72,
SABP3RXHAETAIA—F LV UHAEHRER OV VNI BEXFRETHTH20, L
TDX) BBIELTT 072, CM-Toyopearl ¥ i B[ 5 % 2,4-D-Sepharose 1 7 A 2 H 1T,
HEMBBEH THHE L7zo £DO%. 5 0 mM benzoic acidTHHE L, XWVT5 0mM
IA ATHH Lo &4 D5 % native-PAGE-SDS-PAGE 2 R ICE A kB i X VBB
L7zo ORI RIAABHHE G TIEs ABPL1ERLE, FEA2 0kDaDIBIC & ¥ /3
JEDARy P HFRBOLNI (HIV-16) o

wAt FE

<EHE»PLDODABPOFH>

AHRICBNT, EEDETEIICI1X2,4-D-SepharoseV T A ITEF S, 2,4-DIC L o
THEHIND 2HEOUBEORLLZABPHFET LI ENEHLLITE o7,

Sakai b (54)id, YT )X DUHEMES 2> S5ABP v Elv 28, Mz
#2,4-D-Sepharose 7 T AV, —FEICHERY LT ECEIILTWAS, L L,
AEBIHAVEEEDOERROBAG IO ETRERBOMMEBICHFLET AREHRD
100D 1 LPRFINT, S, »S200HHBIEL o7, HHBW I ABPO®
MOETHETLIODOPHEHETEDL, AT7LD)HY FEEERHEE LI -THEOLN
TLEIOTHA) L#HHEN, L7 >2T, sABPI1BIUsABP20HE
T74=2T74 =20V TT74—DREAFYRBLETFPVRBAIOTINTT 7141
SNEAIMELITo e ChODBIEIC LY HEROBEELZ LA IR D 5 020 o 7255,
T74=2T4A—2U0RMTIT7T74A—DHRELETDHBCELEARNREAT Yy 7 ThHDE
Zz2bhb,

2,4-D-Sepharose 4 7 AL L BT 74 =274 —20< 574 -T2, BEBED
BREHEICL DN T LOBEN, FFROEGLERETIOLHENLE /2, HEROE
2T AR, LOHEROBVEHBEASRO RN, EARTL LT oM 0w
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Table IV-6 Purification of SABP3 from immature peach fruits.

Punficationstep ~ Protein  Binding activity? Total binding
(mg) (pmol/mg protein) (nmol)

Crude protein 800 7.0 5.6
CM-Toyopearl
passed 412 6.9 2.8
eluted 148 35.6 5.3
2,4-D-Sepharose? 1.2 316 038

a.Binding actibity of 2,4-D was determined by equilibrium dialysis with
5x10"M 14C]-2,4-D and 2.5x10"°M unlabeled 2,4-D.
b.Eluted fraction of CM-Toyopearl column was applied.

—
- BT
- -43
Lok
AN ~14

Fig.IV-16. Two-dimensional PAGE of sABP3. An arrow indicates the
peptide which has the same Rm value as sABP1.
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Ly WRIEIBAH L7z A—F VUV EATEHOBHIZSOmMD2,4-DICE DNiTo72, 1M
KCITHH I Sz, IWERIFZ2,4-DICEA2BEHDOEFLUT R o 72,

HEElL7-s ABP 1iZ, PAS¥EICEM T, »2Con A-SepharoseV T A [TRFE &
NAZEDPORHE O 072 VNI BETHAZLENRHALN IR oz Lo T, 2O
FUNIEITENRBE IS, CLABESICHFLET S S N7 HT, M OBRICHK
PONANTUBEUESTICBITLTE b LEEREINL, COBRIEShimomurab 2% F
DEDIVDLHEMELIEREEEABPOBEIBVWTHIHEBMINTVS(27). s AB
P 1IXISDS-PAGEIZ L B2 H#ESFFHEA 2 0kDaT. Shimomurab 25Hi 8 L /-4 SRIA
BPLEBLTBY, ¥ N7 HAOHEAMPMEIC 72, L2L, BEHEERABPK
NI L2 YHVWTY 2R 70y PTHRARIER. KEL2 o7z, 7, Kd1H
RRESODEBPHERAZDZE, NKBT I/ BEV CHEESRO LW E (5
5#, MV-1) PO RREIUVNIETHEEEZLNS,

SABP2IREERHBICEEsTVR WV, HEDOEKEFE(2,4-D-Sepharose) D ¥}
DSDS-PAGETIIFENF ¥ 3 2-3 4kDaff LIl X V¥ — %NV FAR2 K, £hllst
DEBIZIAF =LY FRBERBOOLNIT:, TOXT ¥ — 7%/ FIZDEAE-
Toyopearl®Sephacryl S-400iC BT AEHRETICOFEL TVEI b —F T U §F
GHEMER OV VN IVEATHLREESIE V. 72, s ABP 2 iXSephacryl S-4007
QI b7 74—DFERDPO, FFENLS58kDaLL TOY NI ETHALLEHEES N
7oo WESTHMBIN/ABPOHRTHROGFELF 2 bOIHEIATVEWV, ¥
CTHEZIONY FLEATBEIBRLED TV S,

<HEEOHHK>

1 A vFvy~—=PFTayh

EHEM B2 A —F VYV OERRERD ) TS5 2L oTH 6 ENTWAEAREMDIDH
o T2, TNETRRTIEBERVEESIN TV S, Sakaib YL+ ) T ADTH
HHEZ2POHM L/ 2HBEDOABP (ABPIL II) BERFNRKAMIIRL > TV
(54,55)0 MAL LDHMZEICBITEIMRNADOERZRELAI, ABPIEIITIRFE
SNABIEBETFVPRLZoTVZ(6)e COTEPLXYIF YT ADUEMRBETITIEA—F
VUK T ABANRCBEORL AT —F UV UZEEILRLLED 2O0FHELTVAT
BUHNRRINZ, T ARWXBE2EORNMABOEREERICBVT, 7Y T =
VHERRBRELBRRELECHOCA—FVUVOERBEIFNLETNRE Lo Tz, THIZE
AWM CEBOZAERIEEL, FhPA—F P VI TIHMUIR L2 L0 T
RnhrtEZLNDS,
AHvFx—F7ay P bRDsABP1I1BLUFsABP2M2,4-DICXT 5
KdfiidEn€n4.1x105ME2.9x10MT, sABPI1DKdELD D
SABP2ODKAMED A1 0fELULENES o7 (BHMEXEW) , 2OZErL,
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NODABPARLZLA—FVUEHEZENMLTWAWEREIRBR I NI,

2. MHERIE

FHERICICE D, IRV L2,4-DOKEEIT. A —F T ¥ (IAA, NAA) T %
—%3 Y (PCIB) (&> THE:2ZTAH, —F Y UV EHOLVHEEREMULEY T
% Hbenzoic acid®tryptophanTIXIZ L A LHESI L o7z L72A'> T2,4-DOKE
A —F TV UVRHRNTHELEZOND, HEOHESLL., ABPIIHTHHMMEITA
— XV VOBBICL o TRLRAZLEN/RENTZ, s ABP 1 TId2,4-DA b B A
E <, DVWTPCIB, NAA=IAADJHICEHWEZ/RL7%Z, sABP2TiEsABP 1L
[ 4k2,4-DOSB O . DWVTIAALNAADRIBREHRE L2, IAARPNAAXs ABP 1
D sABP2Ixf LT, MVWHEHREXBOOLONIZ, CDEIRF—-FTDABP
T A2BMBOBMBZMOABPIIBVWTOHREINRTWS, L2AL, A—=F T VD
BB AHEDHREOMAIISABP1I1RsABP2OBAELIEIRLZo Tz, Y
EQaYPLHEEENTEESEABP TRNAAICK T2 HMUES K LEL(28), V=
FOIAPLHEBENLTHEMABPI 132,4-D, IAA, NAAK X L THRIEE O BAM
7R L72(58)0

CNETEHHOANEY —FNVEVERBRIVATALCBVWT, AVEYOEHEHRD
MEEN 7Y — I TAHEMEFTHBETAIEFRINTVS(62,63)0 T—F ¥ ¥
KELTOLFEKDOREAN R ENTVEN, BIWANVEVDRBED L) 2R VAHMBMIEE
bhTwiwv, ChEITHESIALHFTRIRVHEBIEONRZDORA FIREDL S
T, BT84 0F—F T OKEWEHRE, REERZO L THEBOMS & DR
DHBEEKIZ0.74THo72(64) PIEFTIVOHERICKHTAIMERES R &R
BT ABEABOMBTIRO.32060.50MHBLIAELNE D o72(65), KWV
MoOBERELT, BIWANVEVEHYANVE VY OEERNICB T A2HEAELEBDOENITET
bbb, BIWAVEYOBEMBERICH —CHBE L TERBMLICETNR LD L, 1#
W LEVIZEMILBPEERBE., Y VTN BEICEHERM XS EOBHM LR
B X D MBI AT NE, LA oT, {bEWICE Y, IBE~OMhAT Ny S
HRLZD, T2, BN TORERRCBBOLFOIRL B, 3L, B2ET/RLALL
FWHIBHAOBMIC LV FEENRLR2Y, FHARMNICBT2RBRESKT LTS
VEVOBRERHGOFHWL2BELILT LI B LEw, HELLZABPAF A —F
VURBRETHAZEETEBETAELDICE, A —F AWML HABPOBHMHED
A, A —F YV VIEROBEE KT AP EIPFEERZRILZE2EZEZORTVE D
ERDOE)LEREKFERL THE T HLEND S,
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3. Wt

sABP1BXU2Ii32,4-D-Sepharose’ 7 AICRFI N2, HEBED2,4-DIC Lo
THEHEINAZ L, SLIZBERENTF NN I7EN, BEEHLYAET ABICHU2,4-
DIHETAIL, FOBOESIA—FVUVHRNTHAIENSL, 2,4-DE
SABP1BIU2LOEBRTHENTHALEEZOND, HELAsABP1ICHL
TR, MEUEEICLNILICHEOT ML HRLL, TORKRE—HEABPIIHEL
722,4-D%°, ML BFs ABPlICHETAZ L, 2EHOEEGO A —F TV U
KRN THHI ENL24-DOKEERITHEHNTH S I LARSI NI,

<EKBEPHLDABPOH>

FEERRAROBESIIETREH L £7% VYCM-Toyopearl # T A FE B B ITBIT LA —
FUURAEHOE TR NE o, /2. TDESG%2,4-D-SepharoseH T AT,
ATALCRBEEINLZ I IONIJBICIEFEHENRETAH - F UV VEEGTEREIIRE S 200
7o L72%4%2 TCM-Toyopearl # 7 AF @Y B ICBOONIToF —F 7 VFETEMHIIHE
BRHES T, HMBBICEEINSABPIIKF¥ELCM-Toyopearl # 7 A ICIRFEF S L7z
bDLEZOLND, ETHE TIXICM-Toyopearl 7 7 AFK @D B4 b B HHE S ICHFET
ZABP (sABP1) LWE3ELZZABPHHFALAM (sABP2) . REDOIHM
EH2WCiEs ABP2ICHINSTAES UNIJEBEELZVWIDLEEEINT,

CM-Toyopearl & i [ 5+ — 2,4-D-Sepharose?& i #i4 (s AB P 3) (Zidnative-PAGE
DEAKBTERT A LEEONY FERBDOLN:, TROHDNAY FOHRT, £ —F¥
VREERER OIS UV EEFAETALDOIRBEOF —F Y Y ICL B HERA AT
FDKER, benzoic acidTIHBH EINTIAATHHBE I NAHEFTICsABP 1 ERLER
KB EB LR T S NNV EPFET LI EVHL P IT R o7,

<EL®H>
ETEXEHEBOTEBE 2B ONA2EENDABP(s ABP1BIU2)iE, 4
FUUIHTHIEEO” FRYE. B, T, M IZTERE L TORH TGN
7L TV TWB LRI N, 72, FFEBIUVF—F L VIHTIHEGONE
b, TRETHEIRTVEIDLIEIRLESL2ABPTHEEERXLONS, sABP1
ESABP2TRA—FV VIR TAIKAOUENRLAIEDNL, TEEXEHBOTH
UHEFCIEROA —F VUV RBEPHELEL, S4AVPRE A A —F VU EHLYEMLT
WAHTREMINRBEN, SHINODABPOWMYWKIIBIILBE WL LICL, 4
— ¥V URABETHLIILERHEBHL TV LEN DD, TR Lo TRERDP OAHEK
I ELA—F VYV DOHERIZEBBOBHNORKEFHAITL LD LTI L,
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o8B F—FIUEASYUNNZE (SABP1) O
REEREMBIUCHBEANBENR

E1H M

F—F T LMY OSL c REOBRE K4 LABEHLEYECRIZT, TEH
DI bYW OBEEERLNAHFRECLIDVKRKELSERTZ, £ —F ¥ YV ITHPEKITELE
TAHHPEINEYTHY, COLIF—FV UERHOZEM LA —F LV OAEKRR
B, AEMESECI2BENEELEZTTHBIAZZILRELY, ) —20EKE L TH
MOF—F VIl TAHERICBOEMANKE(EEGLTVEEDEEZLNL,

F—F TV UDORBIIHYECHFETAIA—F D URERICL o THBHOER LI
BEEESNDBLEEZLNTWVWSE, LN T, TOFA—F TV UVZBEROHEN - BEHEALA
HWEOF —F 2 VI TOREBCKELEBLERIZTIDLEEZLNDL, ThbDL,
F—F TV UZBFROMBIHERARRCPHMREARERD 2 VIERAROENEEIE, €04
— XV URBERILLoTH RO ENEF—F TV VR EMHBLTERTAD O L HH
N, CORBICEITVT, BEEE A —FT 8728 (ABP) oF—*
VURBRE LTOEBYEBETIRANREIN, FUEO I VORGSO HEES
N7-ABPIZEMYERHOBREROBALZRPICKHERNYICHATLII ORI EATHLI L
(29), EMOXEHMBOMBIBICRETAI VNI ETHAHI LGO6)DPFFRBNIHE %
HOWTREN, COTEPLBERHEEGRHABPFA—F L VLo THEI N LM RMHE
S LTWwaAEEENRBEINA, T, EBICI7ET I VHERLUN ICC OHHE
RAEHSEAZ LIS, A —F TV UVTHEEHINALAMRMEEIFRENIIHESINLZ L
BRI,

EIBIIBVWTEENDEHERBIUVARRARELOA—F TV UKEI VNV BEOREY - ¥
WEARA, CRITHEENTVWELDERZELZLABP (sABP 1) *EXRKBY
WCHE—2 NN FICETHBLAZGT). 8B —F VYN THIREAOHREDIFRME.
Wk, BHES L UBRAMEANR, F—F PV URRBRLLTOEG LM ZLTVS S
LR LI, AETRsABPlOHYHAICIBII2@ELHLO,IKTAIEEXERNE L,
SABP LI TAHEMNIKEAVT, sABPLlORBRENRERYE,. MENRAEM - H
L, A—F TV EBLOBDLYZZEEL I,
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E2H MELHE

NEKW7 I/ BREY ; Hirano b (68)D HFEHEICHEWNEKET7 I / BREV A IE L7z, 1K
BisiB E DSDS-PAGEIC L W i L7-s ABP 1 2B L/, COHET, sABP 1
R2EKDONY Fithgrns: (AV-1) « YVvO s K% PVDFEICEHER,
CBBTHREL, BL4DNY FEYN o/, SThEGMY—F % — (473A,
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DEBRIEKPTHLILL BV, ChEERBDO 704V MEETVanNYybEREL,
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L7z &4 DB 4 iCsodium azide* 0.0 2 %% 5 &) WXHEML 4 CTHRE L 72,

DAY vTaAv b ¥ YN EEWEEBisBEDSDS-PAGETER L . Hirano 5 (68)
DAFBERC LAV bOoe VO —ABEICEE L7, sABP 1ORKBEBUTOMERFEIC &
DfTo 7,

(1) 2 5% isopropanol-1 0 %acetic acidiZW P T3 0 T HEELNENSS—F F T ¥ —
YLERESE L,

(2) 70y XY/ BREBWICBRLSCT—B, TLEZRT2HEMIR:E ) T 5,
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sABP l1yifABHICRL., EIRTIKM3 0L DT 5,

(4) TPBST4E%EL, TPBST3,. 000 BB RLAN—ZTFVI—FE
BT XK (YF) (N4 FHE) HRICBL. EETIREKRE ) T5,
(5) TPBSTS5ME#EHE., 0.0 5% 3,3'-diaminobenzidine (DAB) & 0.0 1 5%
H,0,2 &4 5 0mM Tris-HCIEM#® (pH 7.6) HHICKLERIE L,

KRB ICHEETASABPLIOEIR., BB LZ-sABPLlOFRAVWERHOY 2 A5~
Ty FOKRAEBTAILICIVEECL, AT 2—-%—- (TIASE
SWRBIVATFAL, ACIV¥ YY) *HWVWTIfro7,
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Fig.V-1 N-terminal amino acid sequence of sABPI.

lanel,  molecular weight markers, bovine serum albumin (67 kDa),
ovalbumin (43 kDa), chymotrypsinogen A (25.7 kDa),
ribonuclease A (14 kDa).

lane2,3, 10 and 5 ug of sABPI.

Proteins were subjected to low-Bis SDS-PAGE and electroblotted.

Nineteen kDa and 20kDa subunits of SABP1 were sequenced, respectively.

Fig.V-2. Comparison of the immunoblots of the proteins from shoot apex
between fractions of the antiserum. Proteins were subjected to SDS-PAGE
and immunoblotted, using antiserum purified by protein-A column (lane 1)
,and bound (lane 2), pass-through (lane 3) fractions of the antiserum
separated by bromelain-Sepharose column. The arrow head indicates the

position of sABP1.
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Fig.V-3. Immuno-reactivity of the antiserum against proteins of stems and
leaves at different stages of development.

lane 1-5: 1, 5, 10, 20 and 40 ng of sABP1:

lane 6-8 : 10 pg of proteins from the soluble fractions of stem tissues of
shoot apex. Stem samples were obtained at the position of 0-1
(S1,lane6), 1-2 (S2, lane7) and 8-9 (S3, lane8) cm from the shoot

| tip;

| lane 9, 10 : 1 and 10 ug of proteins from the soluble fraction of L1*%

| lane 11, 12: 1 and 10 ug of proteins from the soluble fractions of LoV,

lane 13, 14 : 1 and 10 g of proteins from the soluble fractions of L3*.

* L1, L2, L3 : see materials and methods in chapter 3.

Tab.V-1. Estimated content of sABP1 in various tissues of peach trees

ug/mg protein pglg FW
Cell Wall a) 2.47 4.2
Soluble 0.61 3.5
sib)y 063 Y G
s2 0.90 7.6
s3 0.17 0.48
L1 0.44 3.7
12 2.10 23.3
£ i 1.65 4.5
Fruit 14d ¢) T ety g e
36d 0.146 0.55
68d 0.026 0.016
97d 0.038 0.023

Data were obtained from a), Fig.V-7; b), Fig.V-3; c), Fig.V-4.
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Fig.V-4. Immuno-reactivity of antiserum against proteins of

peach fruit at different stages of development.

lane 1-3 : 1, 5and 25 ng of SABPI.

lane 4-7 : 25 ug of proteins from the soluble fractions of fruits obtained at 14,
36, 68 and 97 days after anthesis.

Fig.V-5. Immuno-reactivity of the antiserum against proteins

of seedlings.

lane 1,2; Maize seedlings grown in the light (lanel) and dark (lane2).

lane 3,4; Mung bean seedlings grown in the light (lane3) and dark (lane4).
lane 5,6; Peach seedlings grown in the light (Iane5) and dark (lane6).

lane 7; Cotyledones and roots of peach seedlings grown in the light.

One hundred pg of proteins from soluble fractions were subjected to each
lane. lanel-6, Proteins were obtained from whole seedlings.
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Fig.V-6 Immuno-gold localization of sABP1 in cells of stems and leaves.

The gold particles are mainly associated with outer cell wall of epidermal cells of the immature
leaf (a), mature leaf (c) and stem (f). In parenchyma cells of immature leaf (b), gold particles
are scanty in both cytoplasm and cell wall, while they are distributed throughout the cell wall of
both palisade(d) and spongy (e) parenchyma cells of mature leaf. Bar = 1 ym; x19,800. Chl,
chroloplast; CW, cell wall; V, vacuole; Nu, nucleus.
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Fig.V-7. Immuno-reactivity of antiserum against the purified
sABPI, cell wall and soluble proteins of shoot apex.

lane 1-4 : 5,10,20 and 40 ng of sABPI.

lane 5-7 : 2.5, 10 and 25 pg of cell wall protein of shoot apex.

lane 8-10: 2.5, 10 and 25 pug of soluble protein of shoot apex.
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Summary

This study was carried out in an attempt to reveal the mechanism of
auxin action in tissues of fruit trees.

II. Effect of Auxin on the Enlargement and Ripening of the
Mesocarp Discs of Peach Fruits.

Effects of auxin on the physiology of fruit tissues were investigated
using a bio-assay system in mesocarp discs of peach fruits (Prunus
persica L. cv.Akatsuki) at different stages of development. Auxin
promoted the enlargement of the discs at all stages of development as
well as ripening. Differences in the optimum concentration of auxin
for each effect were observed. In addition, the effects changed among
the stages of fruit tissues and environmental conditions. These results
indicate that there may be several mechanisms of auxin action in the
tissues which are influenced by the stage of the fruit tissues and
environmental conditions.

III. Immuno-Gold Localization of IAA in Tissues of Fruit
1rees.

Subcellular localization of IAA in tissues of peach trees was
investigated using immuno-gold electron microscopy in order to
identify the target of auxin action in cells. In parenchyma cells of
peach leaves, the accumulation of gold label in the chloroplasts took
place as the cells matured. Although the physiological significance of
IAA in the chloroplasts remains unknown, it is possible to consider that
the excess IAA in the cells is trapped in the chloroplasts and
inactivated. In the meristematic cells of the root tips, the most
prominent feature was the accumulation of the gold particles in the
nucleoli. It is likely that auxin plays an important role in the rRNA
synthesis and/or processing in root tip cells. This tissue-specific,
stage-dependent localization of auxin may be one of the courses of the
diversity of the effect of auxin.

VI. Purification and Properties of Auxin-Binding Proteins

from Tissues of Fruit Trees.

Several candidates for auxin receptors, namely, proteins with
specific auxin-binding activity (auxin-binding proteins), have been
isolated from both membrane fractions and soluble fractions of some
plants. Studies on auxin-binding proteins, however, have been
restricted to etiolated seedlings or cultured cells of non-woody plants
and information about auxin-binding proteins in naturally growing
plants or woody plants is limited. From the soluble fractions of the
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shoot apex of peach trees, two different types of auxin-binding proteins
(referred to as sABP1 and sABP2) were highly purified by affinity
chromatography, ion-exchange chromatography and gel filtration
chromatography. The inhibition test revealed that the binding sites of
these proteins enabled to discriminate between auxins and non-auxins.
IAA and NAA were significantly stronger inhibitors to sABP2 than to
sABP1. Based on the Scatchard analysis, the dissociation constants of

sABP1 and sABP2 were estimated to be 4.1x10°M and 2.6x10°°M and
the number of binding sites per mg protein were 42 nmol and 0.92
nmol, respectively. The differences in the auxin-binding properties
between sABP1 and sABP2 suggest that they mediate different auxin-
actions on the plant tissues.

Auxin-binding activity was also detected in the soluble fraction of
tissues of immature peach fruits. The protein which has the same Rm
value as sABP1 in two-dimensional PAGE was detected in the 1AA-
eluted fractions from affinity column.

V. Localization of SABP1 in Tissues of Peach Trees.

Organ-specificity and subcellular distribution of sABP1 were
examined using immunochemical assay and immuno-gold electron
microscopy. Immunoblot analysis revealed that sABP1 was located in
the leaves and stems of both seedlings and shoot apex grown under
light conditions. Little immunoreactivity was detected in the crude
extracts of tissues of seedlings grown under dark conditions. A very
low level of immunoreactivity was detected in the crude extracts of
mesocarp tissues of peach fruits compared to leaves and stems. The
gold particles which detected sABP1 were mainly associated with the
outer cell wall of epidermal cells of leaves and stems. Since the cell
wall is known to be the site of action of auxin-induced growth, these
results suggest that sABP1 plays a direct role in the cell wall.
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