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Presence of auxin protectors in Eriophyes induced Zizyphus stem galls

P. Tandon and H.C. Arya
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Jodhpur, Jodhpur 342001 (India), 4 October 1979

Summary. 3 auxin protectors, which were o-dihydroxyphenols of high molecular weight, were isolated from Zizyphus gall
tissues. An increase in polyphenol oxidase activity in the gall tissue was observed which probably led to the production of
high levels of auxin protectors, This prevented 1AA oxidation, resulting in hyperauxinity and auxin-autotrophy.

There are many conflicting reports regarding the reasons  high levels of endogenous growth substances. This commu-
for abnormal growth in plants, and the responses they nication is aimed at suggesting that unregulated synthesis of
show, in terms of altered hormone metabolism'. However,  auxin protectors is responsible for hyperauxinity and auxin-
one feature which is common to almost all tumors is the  autotrophy in Zizyphus gall tissues. Auxin protectors were
simplification of growth requirements and the presence of  first reported in Pharbitis nil*. In the present studies 3 auxin

Polyphenol oxidase activity (assayed by the method of Ponting and Joslyn®) in normal and gall tssues

Normal Gall (duys)'"
10 20 30 40 50
Polyphenol oxidase activity (A/min/g fresh wt) 2.0+001 224002 2.8+0.02 3.2+0.01 261002 224002

Values are means + SE.
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Fig. 1. Lag in IAA oxidation by various fractions obtained by

filtration of gall tissue extract through Sephadex G-200. 1.0 ml of

the gall extract (250 mg fresh wi/ml of potassium phosphate bulfer
pH 6.1) was loaded onto a Sephadex G-200 column and eluted
with buffer. 5-ml fractions were collected. 0.2 ml of each fraction
was incubated at 37°C in 10 ml IAA reaction mixture (0.1 mM each
of IAA, manganese chloride and 2.4-dichlorophenol. and 0.25 pg/
ml of horse radish peroxidase). 0.5-ml samples were removed from
the above reaction mixture at various time intervals and the
amount of TAA oxidized was assayed by the method of Gordon
and Weber’.
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protectors were isolated from Zizyphus jujuba Lamk., stem
galls, incited by a plant mite. Eriophyes cernuus Massee.
One of these. Pr-1, had a mol.wt exceeding 200,000 daltons.
and of the other two, Pr-11 had a mol.wt of 10,000 and Pr-
11 of 2000 daltons approximately. It is believed that these
substances may be polymers or oligomers of a small mol.wt
substance’. The auxin protectors prevented the destruction
of indole-3-acetic acid (IAA) by the enzymes normally
oceurring in the tssues (figures | and 2). The protectors
were oxidized first: during this period a lag in [AA-
oxidation was observed. Only when the concentration of
the protecior dropped was IAA oxidized at a rate similar 1o
that in the control lacking protectors (figure 3). The pos-
sible mechanisms of action of the protectors could be that
a) they donate electrons more rapidly than 1AA or replen-
ish clectrons lost by 1AA. thus converting themselves in 1o
an oxidized state’. or b) they react preferentially with
spectroscopically distinet forms of peroxidase known as
compound 11 and compound HI involved in IAA oxidation
by peroxidase?.

Fhe aunin protectors from Zizyphus gall tssue were consid-
cred o be o-dihydroxyphenols. as also reporied in Pharbitiy
shoots', based on the following evidence: 1. the chromatog-
raphy of the proteciors showed a blue fluorescing spot (R,
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Fig. 3. Effect of PPO on Pr-lll and catechol induced lags in [AA
oxidation. Oxidation of IAA by horse radish peroxidase (L), and
in the presence of Pr-111 (O) and catechol (4). Respective solid
symbols represent the samples incubated with PPO (100 units of
PPO per ml of protector or 50 mg/ml of catechol in phosphate
buffer were incubated at 25°C for 1 h and then filtered through a
Sephadex G-50 column; 0.5 ml of eluate was used for assay).

0.43) in UV-light. On spraying the spots with sucrose
suspension the Spots gave a light brown colour characteris-
tic of diphenols™; 2. they were rendered ineffective when
incubated with polyphenol oxidase (figure 3): 3. the lag
period prior to IAA oxidation was mimicked by diphenols
(figure 3). and 4. the UV absorption spectra of both the
oxidized auxin protectors and diphenols were similar and
showed a loss in UV absorbing chromophores.

[Uis well known that synthesis of phenolic compounds is
regulated by the enzyme polyphenol oxidase E.C. 1.10.3.1
(PPO) which is able 10 convert monophenols (electron
acceptors) 1o o-diphenols (electron donors) and the later o
o-quinones (strong electron acceptors). As shown in the
table. the PPO activity increased up o the 30th day of gall
growth, which presumably resulied in increased production
of auxin protectors which in turn prevented auxin destruc-
tion. Once the growth autonomy of the gall tissue was
accomplished the PPO activity declined from the 30th day
onward, probably o prevent conversion ol diphenols
quinones. It is therefore suggested that in abnormal growth
PPO is the key enzyme which regulates the monophenol-
diphenol-peroxidase system responsible for auxin destruc-
tion.

In our carlier communication® it was reported that high
concentrations ol w-naphthalene acetic acid, gall tissue
extract, and gall callus graft induced ‘galls’ on Zizyphus
stem segments cultured on MS medium. It seems likely that
the increased synthesis of auxin protectors in the tissue can
result in hyperauxinity and auxin-autotrophy.
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