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Abstract

Synadenium grantii is a Euphorbiaceae plant commonly found in Brazil, known as Janatiba or Leitosinha, whose latex
is traditionally used for several purposes. However, it is not known whether the nematicidal action of this plant latex
occurs due to the action of proteases. The present work aims to evaluate the nematicidal activity of proteases from
Synadenium grantii latex on Meloidogyne incognita and Panagrellus redivivus. S. grantii latex used in the present study
was collected from specimens found in Universidade Federal de Vigosa, Vigosa, Minas Gerais, Brazil. The drained
latex was collected in Eppendorf microtubes and immediately stored on ice at 4 °C. After this extraction, the latex was
frozen (-20 °C) during 2 hours, thawed at room temperature (25 °C) and centrifuged at 10,000 g at 4 °C for 30 minutes
to remove larger particles and concentrate the proteases. After the centrifugation, assays of enzymatic activity were
performed in order to know in which of the phases the enzymes were found. S. grantii latex presented protease, but
no chitinase activity. The results show that there was a significant difference (p <0.01) between the treated and control
groups, with 100% mortality of Meloidogyne incognita and 72% average mortality of Panagrellus redivivus. In addition,
it was demonstrated that the nematicidal action occurred due to the action of the proteases, since the control was only
differentiated from the treatment by the presence of the enzymes with biological activity.
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Papel das proteases do latex de Synadenium grantii na atividade nematicida
sobre Meloidogyne incognita e Panagrellus redivivus

Resumo

Synadenium grantii ¢ uma planta Euphorbiaceae comumente encontrada no Brasil, conhecida como Janatba ou
Leitosinha, e tem seu latex usado tradicionalmente para diferentes propdsitos. Entretanto, ndo se conhece se a atividade
nematicida da planta ocorre devido a ag@o de proteases. O presente trabalho tem como objetivo avaliar a atividade
nematicida das proteases do latex de Synadenium grantii sobre Meloidogyne incognita e Panagrellus redivivus. O latex
de S. grantii utilizado no presente trabalho foi coletado a partir de espécimes encontradas na Universidade Federal de
Vigosa, Vigosa, Minas Gerais, Brazil. O latex foi coletado em microtubos Eppendorf e imediatamente armazenado em
gelo a4 °C. Apos esta extracdo, o latex foi congelado (-20 °C) durante 2 horas, descongelado a temperatura ambiente
(25 °C) e centrifugado a 10000 g a 4 °C durante 30 minutos para a remogao de particulas e concentragdo das proteases.
Apbs a centrifugacao, foram realizados ensaios de atividade enzimatica para saber em qual das fases as enzimas foram
encontradas. O latex de S. grantii apresentou atividade de protease, mas nenhuma atividade de quitinase. Os resultados
mostram que houve diferenca significativa (p <0,01) entre os grupos tratados e controle, com 100% de mortalidade
de Meloidogyne incognita e 72% de mortalidade média de Panagrellus redivivus. Além disso, foi demonstrado que a
acdo nematicida ocorreu devido a a¢do das proteases, uma vez que o grupo controle s6 foi diferenciado do tratamento
pela presenca das enzimas com atividade bioldgica.
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1. Introduction

Synadenium grantii is a Euphorbiaceae plant commonly
found in Brazil. It is known as Janatba or Leitosinha, whose
latex is traditionally used for injuries, wound healing,
treatment of gastric diseases and nematode infections
(Munhoz et al., 2014). Plant latex is a viscous fluid and
colloidal in nature, which contains proteins, alkaloids,
tannins, terpens, starch, sugars, oils, resins, gums and
enzymes (Domsalla and Melzig, 2008; Upadhyay, 2011;
Araujo et al., 2017; Benmerache et al., 2017). Enzymes,
specifically proteases and chitinases, produced by fungi
and found in plants latex have nematicidal activity reported
by several authors (Soares et al., 2015; Stepek et al., 2007;
Sufiate et al., 2017a, b).

Nematodes from Meloidogyne genus are known as
root-knot nematodes. They parasite several plants economically
important, causing annually a billions dollars loss (Agrios,
2005). These parasites are usually combated by use of
pesticides, however there is a worldwide trend to stop using
these compounds, since they are highly harmful to animal
and human health and to the environment (Brand et al.,
2010). In this way, the use of plant enzymes appears as a
promising alternative method for phytonematodes control.

The free-living nematodes from Panagrellus genus
are used as experimental model in researches involving
compounds with nematicidal activity, due their easy
cultivation, short life cycle and for their high motility
in water, which allows sublethal toxic effects to be
observed more easily in nematodes from this genus than
in phytonematodes (Kwok et al., 1992).

Like other plant latex, S. grantii latex is also rich in
proteolytic enzymes. Some of these enzymes have been
purified and characterized (Menon et al., 2002; Rajesh et al.,
2006). However, it is not known whether the nematicidal
action of this plant latex occurs due to the action of the
proteases. Thus, the present work aims to evaluate the
nematicidal activity of proteases from S. grantii latex on
Panagrellus redivivus and Meloidogyne incognita.

2. Material and Methods
2.1. Latex

S. grantii latex used in the present study was collected
from specimens found in Universidade Federal de Vicosa,
Vigosa, Minas Gerais, Brazil. To obtain the latex, superficial
cuts were made on the plant stem. The drained latex was
collected in Eppendorf microtubes and immediately stored
on ice at 4 °C. After this extraction, the latex was frozen
(-20 °C) during 2 hours, thawed at room temperature
(25 °C) and centrifuged at 10,000 g at 4 °C for 30 minutes
to remove larger particles and concentrate the proteases.
After the centrifugation, assays of enzymatic activity were
performed in order to know in which of the phases the
enzymes were found.

2.2. Enzyme assays

In order to verify the presence and measure the
protease and chitinase activities, the modified assays
from Braga et al. (2015) were used. Measurement of

2/4

protease activity was performed in microtubes, using
480 pL citrate phosphate buffer 100 mM pH 6.0, 500 pL
casein 1% (w/v) and 20 pL of sample. The reagents were
incubated at 50 °C for 10 minutes. After this period, the
reaction was stopped by adding 1 mL of trichloroacetic
acid 10% (w/v), the microtubes were centrifuged at
10,000 g at 4 °C for 15 minutes, the supernatants were
collected and the absorbance readings were performed at
280 nm with the aid of a spectrophotometer. Chitinase
activity was measured in test tubes, using 150 pL citrate
phosphate buffer 100 mM pH 6.0, 250 pL chitin 1% (w/v)
and 100 pL of sample. The reagents were incubated at
50 °C for 10 minutes. After this period, the reaction was
stopped by adding 500 pL of DNS reagent (Miller, 1959).
The tubes contents were heated for 5 minutes in a boiling
water bath, and then 1 mL of water was added to each test
tube. The absorbance readings were performed at 540 nm
with the aid of a spectrophotometer. Enzymatic activity
measurements were performed in triplicate. One protease
unit (U) was defined as the amount of enzyme required
to release 1.0 pg of tyrosine per minute under the assay
conditions.

2.3. Electrophoretic analysis

A polyacrylamide gel electrophoresis (SDS-PAGE)
10% (w/v) was performed to proteic analysis (Laemmli,
1970). The electrophoresis was performed at 80 V, the
gel was stained with a Coomassie Blue R-250 solution
(ethanol 50% (v/v), acetic acid 10% (v/v), and Coomassie
Blue R-250 0,1% (w/v)) during 2 hours, and then it was
discolored with a solution composed by ethanol 50% (v/v)
and acetic acid 10% (v/v) until the bands visualization.

2.4. Nematicidal assay

Pure population of Meloidogyne incognita was collected
in Lavras, Minas Gerais, and it was identified by analysis
of esterase phenotypes (Carneiro and Almeida, 2001).
The nematodes were cultivated in soybean plants during
60 days, and then the plants root system was transferred
to a Baermann funnel for hatching eggs and obtaining
second stage juveniles (J,), which were quantified in
Peters’ chamber. Solutions containing the nematodes were
calibrated to 50 J /mL.

The free-living nematodes Panagrellus redivivus were
cultured in a dark room into Petri dishes containing distilled
water and oat bran for seven days, at room temperature
(25 °C). Before the assay, the nematodes were extracted
with a Baermann apparatus and collected in hemolysis
tubes after decanting.

For each nematode species, two groups were formed
in sterile tubes, one treated group and one control group.
Eight replicates were performed for each group, and about
50 juveniles were poured into sterile tubes with 20 uL of the
extract containing S. grantii proteases. The control group
contained the same number of juveniles in the presence
of the denatured enzymes (by boiling). The sterile tubes
were incubated at 28 °C in the dark for 24 hours. After that
period, the number of live P. redivivus and M. incognita
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juveniles present in each tube of the treated and control
groups was counted by means of optical microscopy,
according to the modified methodology described by
Sufiate et al. (2017b). The data obtained in this assay
were statistically interpreted by analysis of variance at
significance levels of 1 and 5% probability. Efficiency of
the destruction of P. redivivus and M. incognita in relation
to the control was evaluated by the Tukey test at the 1%
probability level. Subsequently, the average reduction
percentage of the juveniles was calculated according to
the following equation:

%Reduction= (Mean of juveniles in control) — (Mean
of juveniles in treatment)

(Mean of juveniles in control)

3. Results and Discussion

S. grantii latex protease activity was verified in the clear
supernatant. The following values of enzymatic activity
were observed: 530 + 46 U/mL for proteases and 0 for
chitinases. Thus, although several plant latex exhibit high
amounts of chitinase, in the case of the present S. grantii
samples, there was no chitinase activity. On the other
hand, proteolytic activity was measured in abundance.
In addition, the presence of 34 kDa latex glycoprotein (LGP)
serine protease (Rajesh et al., 2006) has been suggested
by SDS-PAGE (Laemmli, 1970) (Figure 1). However,
the two-serine proteases from S. grantii latex isolated by
Menon et al. (2002) were not detected.

Anumber of studies have demonstrated the nematicidal
effect of latex proteases from plants (Badgujar and Mahajan,
2013; Stepek et al., 2007; Sufiate et al., 2017b). However,
this is the first report on nematicidal effect of S. grantii.
Nematicidal activity of the concentrated proteases from
S. grantii was analyzed in vitro on Panagrellus redivivus
and Meloidogyne incognita juveniles. The results show that
there was a significant difference (p <0.01) between the
treated and control groups. In addition, it was demonstrated
that the nematicidal action occurred due to the action of
the proteases, since the control was only differentiated
from the treatment by the presence of the enzymes with
biological activity.

The analysis of the nematode reduction percentage
showed a high efficiency of the proteases present in
S. grantii latex, with 100% reduction of M. incognita
and 72% average reduction of P, redivivus, compared to
the control. P. redivivus is free-living nematode usually
used as a model in environmental and enzymatic studies
(Braga etal., 2012). These results suggest that P. redivivus
is a great model, with greater resistance to proteases
than M. incognita, probably due to cuticle composition
differences. However, it was observed that in the case of
M. incognita, the juveniles remained immobilized, even
after the enzyme removal. On the other hand, in the case
of P. redivivus, the juveniles were destroyed, with visible
damage to the cuticle (Figure 2).
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Figure 1. Proteic analysis by means of SDS-PAGE 10%.
The presence of 34 kDa latex glycoprotein (LGP) serine
protease (black arrow).

Figure 2. Panagrellus redivivus adult larvae destroyed
(black arrow) after previous contact with latex proteases of
Synadenium grantii. Intact juvenile of P. redivivus (white
arrow). Light microscope, 10x objective.
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4. Conclusion

S. grantii latex has a myriad of traditional uses. However,
latex proteases nematicidal effect was unknown until now.
Altogether, our results suggest that the nematicidal action
from S. grantii latex occurred due to the action of proteases.
Thus, S. grantii proteases must be studied on future works
regarding this use on human and plant parasites.
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