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Changes in the Polypeptide Patterns of Oat
Root Tips Exposed to Alachlor

Kwon, S W*  K.I. Park** and J.C. Kim*

ABSTRACT

The effect of alachlor treatment on protein synthesis was studied. Protein synthesis was inhibited by 1x107*
M and 1X10-*M of alachlor 5.8% and 86.5%, respectively, while did not occur blow 1x10-°M alachior.

Soluble protein of alachlor treated oat root tips was examined by polyacrylamide gel electrophoresis. The
proteins extracted from oat root tips showed that they were made up of subunits blow 100 kd polypeptides by
SDS-PAGE. As compared to control, high molecular proteins (above 47 kd) were inhibited of oat root treated
with alachlor, while low molecular proteins(below 23 kd) were increased. Two-D gels showed that alachlor
caused decrease (1-6 spots) or increase(7-10 spots) in number of polypeptides on silver staining. The intensity
of some polypeptides of soluble proteins (molecular mass of 83 kd : 1, 2 spots, 70 kd : 3, 4 spots, and 47.5 kd :
5, 6 spots) decreased in alachlor treatment, whereas the intensity of other peptide bands(20 kd : 7 spot and
16 kd : 8, 9, 10 spots) increased. Oat root tip proteins present in the neutral zone are masked by diffusing of
major proteins, but proteins in acid zone are resolved minor proteins.
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1) Alachlor fE#% BHK #lxE : “C-leucine
£ FlAE3d Aol 8k F<l alachlord
3l % &5 net proteing W3 €79 FKiE
o2 fiEstgl.

2) MEKE) SR 3685R] 22127ColA BE
BFd A=E % AEY BRSNS, REF
alachlor7} #E®E% Petri-disholl 744 1263
5of sEslglich MR HEle iR SREHE
(# 2mm)-§ 400f@4 =elA 0.8ml fhl RWEGH
(20% glycerol, 2% 2-mercaptoethanol, 4%
SDS, 2mM PMSF, 100mM Tris-HCl, pH 6.
8) 2 f7 BEREEAA 2 BRedc. gd
S 80ColA 34 WESIHACH. 10,000 xg
2 305+ E Lo 9, LEHEE SDS-PAGE
o #iz FHNHNC. =3 TRTH ERKE
< -20C acetone-g A5Ha BAEL #% oA
Eoo%stgct, o« n¥" JZAKE 80%
acetone2 2 suspensiondted, E.BES % L
BiHe waln HEWHRE N.7lzo w3y
lysis buffer(9.5M Urea, 2% NP-40, 1.8%
ampholyte pH 5-7, 0.2% ampholyte pH 3-10,
5% 2-mercaptoethanol)ol HfEAlA HKE
AT

3) SDS-PAGE: O'Farrell'®s] #ikg ozt
#BEsIg e, ¥E: LKB slab gel(16cmx14
cm)E FAsS, TSN HEoz Eisc.
=3 SDSe| zh#g Bhikdlr] fsiA, # 10CE
st A s ok

Resolving gel® acrylamide #E+ 13.5%,
stacking gel& 4% 2 3}od, resolving geld] #
1cm $lof ##E loading® 4+ Y =F stacking
gel & Z 3 oh. BiK t stacking gel & B T
o 7zE 10mAE ##Fslx, resolving geloil 4
+ 25mAZ Fo4A gel Wo ¥ lem AX
running ¥ w712 BHRE Fd FAdo. =3
molecular marker Sigmaoli4 kAT 7MEY
FrE STERES FHISES. a2 0.025%
coomassie blue-R-2502.2 over night 3}%ow,
B 1k 22k Hrof back groundE E%
3 REAZc REES mEEEM bandel
#R/X supercellro 3 densitometerE F|H3slo

#Fxsid .

4) 2-dimensional gel electrophoresis

Isoelectric focusing | —zkythy HEXKEHL 1.3
mm (D) x13cm (L) ¢ rod gel system-g ¥/ &}
douvy, OFarrell'™tikoz EHstgdct. Geld
23 # overlay buffer(9M Urea, 2% am-
pholyte) 8} lysis buffer-& && 1014 ¥x, &
o+ 0.IN NaOHe} E#Eol+ 0.1N H,PO. &
Ak, 200Vl A 1547, 300VollA 3047, 400V
A4 605352t geld ¢# A #%, —<cR R
%9} 5ul overlay buffer$ @3 400Vel A 168
fll, 900VollA 18¢f] running}sd o>,

Tkt BEkE) . Focusing§l gel2 equili-
bration buffer (62.5mM Tris-Cl, pH 6.8, 2%
SDS, 10% glycerol, 5% 2-mercaptoethanol) ¢j}
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&0 Hiko 2 WHidIH o=, develope #% 1%
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Table 1. The effect of a alachlor on protein synthe-
sis ghrs after treatment .

Alachlor Protein
conc. (M) (MC-leucine) % of control
(cpm/15 root tips)

0 23,161 b 100
1x107 26,403 b 114.0
1x107 32,026 a 138.3
1x107 21,814 b 94.2
1x10° 2,621 ¢ 13.5

Mean values within a column that are followed by
the same letter are not significantly different at the
5% level by Duncan test.

lor 1x10°M LIF RER Himd &KL &
KREMS fEHC] HMEE7] A4 wEold Ao
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o]2] polypeptidez. #@slel Slov, BRKE
tollA # 308 bandst etz @ENE
o & KB k<l F=AME olet w7 B4E
o2 el
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HEL BAEAT. 283 G4 (23kdELIT) of
A e AL EEEREAAM 20.0%°1%oH,
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WEZE el =tebd A Wb of (Fig.
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Fig. 1. Scan of oat root tips on SDS-PAGE 12
hours after treatment alachlor. (I) Con
trol ; (II) 1X107°M ; (III) 2x107°M; (IV)
1x10*M alachlor. | Bands appeared
weakly in alachlor treatment. 71 Band
appeared intensity in alachlor treatment,
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Fig. 2. Alachlor effect on protein pattern in oat root tips. 1 lane : MW standard, 2 lane : 1x10~*M alachlor,
3 and 5 lane : control, 4 lane : 2X10~°M alachlor, 6 lane : 1x10-°M alachlor
Fig. 3-4. Two dimensional electrophoretograms of polypeptides from oat root tips. (3) : control, (4) : 2x
10~*M alachlor
Fig. 5. Schematic presentation of protein with treatment of 2x10-°*M alachlor. Ospots which decrease in
intensity, @spots which increase in intensity.
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FHHE S 4=l EHFLE AV, =
BT BAKECl alachlorz R3o BT
b2 E4=HA 23 BEZ BEYL & U4, 2
@] 1x10°°M alachlor #f LITolAE 2
EEK & wmy AL, oMsA dn 4%
g7 #Hgel #Emy Aoz AAHd. F,
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F¢ polypeptide bande ®A=z, Eze
polypeptide band& #m% ez Bxdo,
Wareings} Pillips'”& 2t¥Yeo] E{b=" = Xk
B4 ZOEP B BARKE Az, &
ST BAHEL oMA9UA e} cha 33
o}, Trippig} Van'®+ #fithe]l ELE o HAK
o Y Aol #MHlsE, =9 EARE&M
wAEH RAEES FBAA Bt olle) &AB
B 419 20ls Foted, T WHIT &RE
T & BhE BiAddn #EIAS. o=
SDS E&ikEholl A ebd nlel 2ol alachlorjg

% Ene BOES BT EAKEA, B

BRI Mol £ Fr) skE oA & polype-
ptides} olvel FEthRE~l MEHIS stressol A 4
of 7] #3led kol EAKEZ 4RA.
a2 0|2 d ELTY BHESC E4F &EH
H2e H431A 23 #RE dsld, & BAE
2 bz Weld e ERe] Wflsls Ao
2 Esdg.

2) =R REAZHE FAS XAW 9K
Ry BRkES 43 ame B
bacterias| & 2 FH=E ] At Mol A
= 33 =24 Az e, EdA
Hele A2 BAE g8 Ad 4 HEgs ¥
37w e, — e s BRKB LAANE B
ol wlsled $F44AE FEAHE bandsl vehte
Aoz BuEYch® Hithie RAHE £ o
Al Byl Al e Zkoohy EEkE,
autoradiograhy 9% silver staining H@E-S FlH
3to] AiifpR8e] hormone BEFEEF =& stresskf
BRI BHES A8 & e Aoz o4
A gl +ee K JEBiol A equilibrium isoelec-
tric focusingg —RGH BEEKELZ A8t
SRk R, major spott FE EFel HHE
33 9t K, minor spot: EMEZo] ol

Sl dAE Lo, MEHZlE sopt7t
A9 vehdA gskch(Fig. 4, 5). =dekd Az
i SRS B EORC) $& ez ¥
o} amino acid v glutamic acid, glutamine,
aspartic acid 3 \Vasparagine% wol aFsn
e Aoz #ERAN. Alachlor EHE s
+ EAKS 83kde 1, 2 spots, 70kde] 3, 4
spots, 47.5kde] 5, 6 spotsoli, HWinsdE JEE
-2 20kde) 7 spot, 16kde] 8, 9, 10 spots& i}
elyt o} (Fig. 5).
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ot
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288 #wmhnse BT L9
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spote] polypeptider} ##i=l &, 20kde] 7
spot, 16kd¢] 8, 9, 10 spot+ =+ HHE L
2oirh, =3 A= B SRAES B Z8E
24, F&5 st Azl 2 polypeptide spotsE
o] AL glew], 2& spotsEL EREZ)
srEsl o] vhelytol,
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