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GENETICAL AND PHYSIOLOGICAL INVESTIGATIONS OF A
2, 4-D RESISTANT CELL LINE ISOLATED FROM
THE TISSUE CULTURES IN TOBACCO

II. Effects of 2, 4-D on the Polyphenol Contents,
Polyphenoloxidase and Peroxidase Activities

Hajime ONO

Abstract

An attempt was made to elucidate a mechanism responsible for the resistance to 2, 4-dichlorophenoxyacetic
acid (2,4-D) of the meristematic cells in a 2, 4-D resistant tobacco, Nicotiana tabacum cv. Samsun, callus
(designated as S401) by investigating the basic differences in physiological features between the resistant callus
and its sensitive parental callus (designated as S4). This paper will be focused on the differences in the contents
of phenolic substances, peroxidase and polyphenoloxidase activities.

Chlorogenic acid with a small amount of caffeic acid was a main polyphenolic substance in both the calli.
The contents of the polyphenolic substances were at least 2 times as much in the sensitive callus, S4.

Peroxidase and polyphenoloxidase, especially the latter, activities in the S401 were much less than those in
the $4 callus.

The S401 callus, unlike $4, responded to the removal of 2, 4-D from the culture medium by increasing contents

of the polyphenolic substamces and activities of the two enzymes as lignin content descrived previously.
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HETHHOCHBNT, 2, 4-D THEE UMIBLEK 2
5 &KX »TRIm&Z/3a (Nicotiana tabacum cv.
Samsun) @ 2, 4-D HEHMMERCOWTHE L7z, T
DANVARE (S401) OHEAEPRHIL, 2, 4-D OFEE
TICHWTIE, FERICE W AEEMRE ORE (43
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BICEBEWMBE DL DT ENTED, TORIGIKERFRIC
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B VERIGE HIZINTND3Y, o, HEDEE
75 & B I A TRR B B N T B O EF UG O—E &
LThHIONTND, HIb, HEDREHEMCH - T
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2, - DOBREEAL T 2EADH DY, X\ 2DHEEM
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ERMHEBLURE

HH BEAENE 2, 4-D EHIMMERE LTHEEL
7z S401 ANVRE, FOEHNVAS ATHD, BER,
2, 4-D REEMET, 10m9/¢ D 2, 4-D FE R TlRMFES
R R, HBRERE L CHBT 2, —77, S401 7
VR EH 120 m9/L D 2, 4-D FFE R CLFARET
HD. 160mg/L D 2, 4-D FET CRIAAVEHEICE R
WS, ZOBEICH, HEBRSBET A &ERN, AV
A DEEEICIE Murashige & Skoog (1962) Dz (MS
HEHD® 2Rz, HEFFEEEROOED TH D,

RYD 2 /=B EROAE AEE209 DHIWVA
#H% 2 100ml DT )V 2 — VG5 LizDB,
B2EHL, XL<TVORL, 100ml =& 7~V 2 [,
% 2 R OOt 21T o 1o FIHR 2SS TRIERREL
TH0mle Lize Z RS, FRul « UL DFFHE
KbEINWTZualr VR, h7 -~ AIXVFV
2L THIE L 1.

RVAFA-EHEELORY T2/~ WA F o~
FEMORAIE BRIARIROFETCHEUIZ, BB, 4
AE10 9 DAV A2 1 ZITER O 50mM Y~ BREEETIR
pH 5.9 LHICT VDR DB, ZEOH —ETHFE
L, Fil#10,000¢ ,20 B 08 L 7z, EiE% 5mM

Y VERREEHIR T—IRBIT LU CEE & Uiz, BEREHEOH
721& Stafford & Galstonl® O FEZBEIC L TIT » 770

FOSHBEAHBIEIR DI VD Cdb Do
1. Peroxidase
50mM V) ke pH 5.9 1.5mé
0.1% /' 7¥xa—-nm 2.0
0.03% Hz0. 1.0
A 0.5

30° C TRIGBHAHE10M RS D 470 nm i ol
DENERRE LT, @, HIORPC&ENnD
SAEHIAEAE 0.59 ICHBS L5, 104 3BIC ol
BDILNEEN 1.5 A 2HEE, BACHRLT

Hwniz,

2. Chlorogenic acid (CA) oxidase
50mM U PRkEEE pH 5.9 2.5mb
5mM Ethylenediaminetetraacetate(EDTA) 1.0
ImM 7 wuwur B (CA) 1.0
SRHE 0.5

30° C CIRIGBAA305-2IC, 326 nmiZ doi DMk
EzHllEL T, CA OBRVERZHEL Iz,
3. 3, 4-dihydroxyphenylalanine (DOPA) oxidase

50mM V) >R EE pH 5.9 2.0ml
20mM DOPA 2.0
R 0.5
30° C TRIGBEAR10RIZ, 475 nmiC foid DG
EzRlE Lo

EBRRBRBIUVER

KUY T 2 /—IVS ABERIVHEREC KT D21
AOFBERR) 7« /—~VEIHE var YBRBS LUV
F U TCHDVD EBPIICAR Ih 2 BEaRIIAG R
V7 /G OBILESKRT, ZN2EOREEE
BRBERISH D ENHONTIND, Skoog? Kk £ /]
2 DEEEAIC A AR VvF VIEET D ER2RBD, T
AR ONARAERELBERT I EWME L Tnd, EHEL
e CR¥E) FREAEBICBHRAL 2D Vv A2 HN
T, NRe=R=2 a2 b 57 4 =ICKDRY T 2/ —IV

Table 1. Contents of the polyphenolic substances
in the S4 and the S401 calli on the
medium with 0.3 mg/l of 2, 4-D.

Strain

Chlorogenic acid  Caffeic acid
- mE/DW rg/D.W.
S4 8.138 376.89

S401 3.706 183.82
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5y DR 21T o 1o MBI ONDOER MERI D
DN, FO1DES 4 INVAICHENTIE AR VF
YRIUEDEBEEIEBELZOND ARy P 13H DN, S
401 ANVATRLELBDONBENCETH o1z, Bl
5 2, 4-D 2R &, ZNODA Ky Mid S401 NV R
ICHOHE LIz CORZHEICHED D-0IC, SREIETRM
UV HFEICHE ST, WANAD I aas VB, #
7 B, VFrBRUTRIRVF OB ERERM
B, VFURIOATRVF MEEHBELCRD B &N
HIREN o lzo MANRCBITDEBERER) 7 = /=N
RZualr vBTholz, IS, 77 - BIVERBRS
Nize S401 ANVARZXZADSDKRY 7 = / —VEFEE
WS 4 FNAHANTIENC E DS IMNT 78 » 7z (Table
Do EEMOEE 7 » 7 —VESHEERE DBRERIS
O, 2, 4-D ZRWI-HEHNC S401 AV A 2BHEL
T, 7z /—VESEBORERNNELBRN-LT 5,
HBORE & T BE SR AL, 21HEICIKS 4
AN ACBT DERICEVVEZRT 0D ol
5T, ZunFrBiollh 7 b E-EOAEM
EEECHERT 2L 51ICEAZOND (Table 2),
RVFFOHE—BERY T2 /=N FF84—4
Table 3 CRU72&L DS, S401H/NVAKNVAF
Fe=¥, Y7/~ VAFyx—EHHL FFED
ENWFD D 120 LNLTNOBERZOER b, 4
EMOBT (OEEE->ERAER) LICWINT SHH
NERD oIz (Table 4), ZOHEFMEGICHELZY 7
= VDEELEDBEL—ETDILDTH 7
FU 7 o /= VEXUEOBRIMICBRT 2ERICON
T, S401 ANV ADR#EHOMNI Ui, Thids®
5, BN ERHRIEICIE L B TH O L HICA
bhd, BEEIZZ DAV ACHNT, SEEEHEISR
KEEBHAZ OBIT2INATH 28 (Zhik, oM
2, 4-D K& - THEIIND) KhHdDEELZOND, B
T, SREENORKAEREZ OBITHEARNTEESN
Table 2. Change in the contents of polyphenolic
substances in the S401 callus with the

day after removing 2, 4-D from the
culture medium.

Day Chlorogenic acid Caffeic acid
mg/D.W. rg/D.W.

2.981 132.81

3.911 193.02

14 5.014 278.11
21 6.831 302.40

Table 3. The activities of peroxidase and poly-
phenoloxidase in the S4 and S401 calli
on the medium with 0.3 mg/l of 2, 4-D

é;cr?aiihsi 2,4—D Peroxidase DOPA CA -oxidase

oxidase

conc. oD/ ;.:g oD /".] g ,ug/rrfg
(mg/1)  protein protein protein
S4 0.3 0.809 1.371 47.647

S401 0.3 0.079 0.127 0.000

Table 4. Changes in peroxidase and polyphenoloxi-
dase activities of the S401 callus with
the day after removing 2, 4-D from the
culture medium.

Polyphenoloxidase
OD/mg protein

Day Peroxidase
OD/pg protein

0.067 0.108
0.132 0.150
14 0.141 0.180
21 0.319 0.399

BHIBOLEMYICE > THEDONDET DRI H
HINTNBY, TOLS5WEGED TEIZIHT 2k
HPNEEEZ DN Do

5 =

£3a) 2, 4-D HEHUEMIER (S401) I2DNWT, K
V7 2 )=V ER, VAR VR —ERKUKRY 7
=/ =NVAX VR —EIEREHRE L TROBRZE

CDOANRERY 7 » / —VEBBIUFEOBIICE
5932 DOBEREMMENFEER Uz, HEHD2, 4
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