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Abstract

Insect phenoloxidase (PO) (EC 1.14.18.1) is the key enzyme in development and immunity of insects. Inhibition of this enzyme could
be a new target for pest control. The lesser mulberry snout moth, Glyphodes pyloalis Walker is an important pest of mulberry trees in north
of Iran. This pest feeds on mulberry leaves and causes serious problems for the silk industries. In this study, PO from hemolymph of G.
pyloalis was purified by ammonium sulfate precipitation, ion exchange chromatography and gel filtration. The apparent molecular weights of
two isoforms were determined by SDS-PAGE as 69.66 and 70.53 KDa. The inhibitory kinetics of PO showed that the mechanisms were
competitive and mixed inhibition for 4-hexylresorcinol, kojic acid and quercetin, respectively. Optimal pH and maximum temperature for PO
activity purified from G. pyloalis were 7 and 35 °C, respectively. The purified PO was stable at 40, 45 and 50 °C for 30 min. The effects of
different ions on enzyme activity showed that Zn** had a significant inhibitory effect.
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Table 1. Purification steps of the PO from the hemolymph of Glyphodes pyloalis

Purification steps Total activity (U) Total protein (mg)  Recovery (%) Specific activity (U/mg)  Purification Fold
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Table 2. Effect of metal ions and EDTA on thepurified PO
from haemolymph of Glyphodes pyloalis

Compounds Concentration (mM) Relative activity (%)

Control 0 100 £ 0.003 (a)
FeCl, 5 70.66 + 0.007 (bc)
MgCl, 5 82.4 +0.006 (abc)
BaCl, 5 81.61 £ 0.007(bc)
KCl 5 76.15 + 0.004(bc)
EDTA 5 59.43 +0.009 (c)
MnCl, 5 69.06 +0.01(bc)
CaCl, 5 99.8 £0.003 (a)
Hg2Cl, 5 90.98 + 0.002(ab)
CoCl, 5 65.66 + 0.009(c)
ZnCl, 05 31.06 +0.004 (d)

a3 Gl 51 S pie G K Blas slls o5 o la o Slax
(P<0.05 S5 05030 L, aa b (6ls e 3O 4s 5 0
* Different letters (a—c) indicate that the relative activity of enzymes

is significantly different from each other by Tukey’s test (P < 0.05).

sdul il Sl WIS O S sledd IS e
S. littoralis 5 H. virescenrs 3141 =5 o 531 e (53,
B 6 (Lockey and Orth, 1992; Lee and Anstee, 1995) 3,40
Dl Esl e 5 e O 48 Wl LS 50 Oy S
ey i 3 345 0. furnacalis 3AnS| 5 ol
slanl L sl cdled el il q g 56 lad sty o
el Sl G sy A bl s s
.(Feng et al., 2008) Lsd o0
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Table 3. Kinetic parameters of 4 the purified PO from hemolymph of Glyphodes pyloalis in the presence
of -hexylresorsinol, kojic acid and quercetin on

Inhibitors Inhibitor concentration (uM) Vmax (umol/min) Km (mM) Inhibition type

Control 0 0.15 98.89

4-Hexylresorsinol 1Cs0=4.35 0.142 129.95* Competitive

1C55=0.833 0.147 108.85*

Kojic acid ICs0=25.89 0.07* 65.56* Mixed
1Cs=17.7 0.1* 78.94%

Quercetin ICsp=17.39 0.06* 44.66* Mixed
ICy5=5.6 0.09* 38.28%*

53 53,5 dal gy GEAS 25 |t s Sl 5T
Chenet al., ) LS e ey a3l Km oS 5l g
Sl el — Ll S 55 .(2004;
Ol 53,05 OLLS (31T 363 o8 5 (S 5ImST i8 55 50
=l p 03 G3le—ST 5 5o o Iled (1 — IC50
30V s a5l Slads pl Al N
VoSt s wdlad sl s A Y se s /0P
Olgmsan oS Conl ol acwles 1 5 ¥ ge Lo v/AY
Sl B SGonbml bos e ,S Jos 26, ediS )les
U oS lee Clale (I L s e BT les o
ol 5 b Rl s 5 BT DLt (b
N PUNRE N RIS (JUS WY/ A RPIVA A AT I L g P
Yanet al., 2009; Chenet al., ) Jib o S ie il 53 <l
(2004
p—:)J S50 sy Jm 58 =¥ ()= ICs0 Ol 5o
(’@ Ll ‘-."b.ri:’ﬁ‘ Sl Cied sen laS| L
Sl 5 GMeST =3 50 50 Sl s Sl el
P PR WRVITR ( RPRVIRES S RN VRPN TIPS
St 30 Sl b s oS 5l il A

30 oS 5 ol SASles g 58 0 T e Sl
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SAS e il e 558 4S s e Ol 5158
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