Acrosternum heegeri Fieber (Hemiptera: Pentatomidae)

( 11

pH
Z-Phe-Arg-pNA

( /) DTT

.(Abrishami, 1995)

Acrosternum heegeri

(m m)
(m m)
[ pH £/
pH
Z-Arg-Arg-pNA
Z-Phe-Arg-pNA ( / )DTT
E-64 . Z-Arg-Arg-pNA
pH

pH

Acrosternum heegeri :

pH

E-mail: vnaveh@ut.ac.ir



.(Sharma et al. 2000)

(Hori, 1970; Ferreira et al.,
.1999)

((Franco et al., 2002)

(Acrosternum hegeeri)

(Peganum  harmala)

(Salsola kali) \

(Hashemi Rad, 1999,

2004)
Pentatomidae

Lygaeidae
Acrosternum Brachynema
(Lygaeus (Apodiphus  amygdali)
.(Hashemi Rad, 1999) panderus)

(Lawrence & Koudal,
2002)

(Talebi Jahromi et al., 2001)

(Talebi Jahromi, 2006)



/ pH ) (/ / pH
( /7 pH ) (/
) (r e )
pH ) (/ pH

(Bignell & Anderson, 1980)  ( /

pH

pH

(Cohen, 1993; Elpidina et al, 2001)

(Folin & Ciocalteo,
1927)

"Z-Arg-Arg-pNA
Z-Phe-Arg-pNA

1. Total proteolytic activity

2. Carbobenzoxy-L-arginine-L-arginine-p-nitroanilide

3. Carbobenzoxy-L-phenylalanin-L-arginine-p-
nitroanilide

(Wagner, 1959)

(/

(1993) Cohen

my

mj3

my

pH

pH

m;

pH

pH



Sigmaplot ~STATGRAPHICS

e 099,
( )
)
(ml)
(m4)
( )

(2005) Gillot .(Kazzazi, 2006)

Blissus leucopterus

Piezosternum sp.

.(Chapman, 1998)

(Acrosternum heegeri)

pH
)
(E1x808
\
Z-Arg-Arg-pNA
Z-Phe-Arg-pNA
E-64
(Baker, 1991)
pH

() pH

1. Dithiothreitol



pH

pH
pH
m my pH .
« L 2 1 L] m m
=1 ) [ £
pH . [— pH
(Terra & Ferreira, 1994)
pH
pH
Cimicoidea Reduvioidea
(Houseman & Down, Pentatomoidea
pH .1979; Terra & Ferreira, 1994)
Dysdercus peruvianus
m; m; pH
/ + / / + / / + / mj3
(Silva et al., 1995, 2001)
pH
pH
( pH)
pH
pH
pH
( )
pH
pH
pH
pH (Terra & Ferreira, 1994)

Mills
(1988)

Sphaerodema rustium

(Ameen & Abedin, 1975)

Oncopeltus fasciatus

Lygus rugulipennis .(Chapman, 1998)

(Laurema, 1985)

(Acrosternum heegeri)



abc

abc

120

100

pH

pH

pH

pH

ab

abc

bc

pH

pH

Z-Phe-Arg-pNA

Z-Arg-Arg -pNA

Z-Phe-

(

Arg-pNA

)

(

Z-Arg-Arg-pNA



( )
p=<1")

DTT . Z-Arg- Arg- pNA

) Z-Phe-Arg-pNA

( -
: ( - ) Z-Arg-Arg-pNA
Z-Arg- ( - ) Z-Phe-Arg-pNA -
(- ) Arg-pNA
(DTT) -
(Thie & Houseman, 1990)
Z-Phe-Arg-pNA Rodnius prolixus
B ( ) (Houseman & Down, 1979)
Diabrotica virgifera

/ bTT (Koiwa et al.,

Dysdercus peruvianus 2000)
DTT
Z-Arg-Arg-pNA (Silva et al., 1995)
()
/ DTT

Z-Phe-Arg-MCA  Z-Arg-Arg-MCA

Callosobruchus maculates
(Wilhite et al., 2000)
Zabrotes  subfasciatus

C. maculates

0.50

(Silva & Terra, Z. subfasciatus
05 | : Z-FR-pNA
2001) 3 ZRRNA .
% 0.40
g
i’ 0.35 - Y=0.01X+0.099
_}’) 0.30 4
l’u 'Y=0.0009X+0.098
< 0.25
Adalia bipunctata T oz |
3,
Z-Phe-Arg-pNA b ots ]
(Walker et al., 1998) 0.10 ‘
0 5 10 15 20 25 30 35
o

(Wilhite et al., -
2000)



a0 gaadsh s pia (il

Sagi F0 0 7 g Jada 58 i il

Sl ¥ e e e qia il

o
w
=3

o
N
@

0.16

0.24

o

N

o
!

0.24 -

0.22

0.20

0.18 -

—o— Z-RR-pNA
O Z-RR-pNA DTT

k)

DTIT

Z-Arg-Arg-pNA

T
25

T
30

35

0.22 4

0.20

0.18 4

0.16

0.14 -

0.12 4

0.10

0.08

—s— Z-RR-pNA
-0 Z-RR-pNA E-64

0.50

e8]

E-64

Z-Arg-Arg-pNA

T
25

T
30

35

0.45 -

0.40 -

0.35

0.30 -

0.25

0.20

0.15 -

0.10

—e— ZFR-pNA
—o— Z-FR-pNA E-64

s}

E-64

Z-Phe-Arg-pNA

T
25

T
30

35

E-64

-(
( ) Z-Phe-Arg-pNA
( ) Z-Arg-Arg-pNA
E-64 :
( )

Z-Phe-Arg-pNA

E-64
) Z-Arg-Arg-pNA
(
E-64 Lygus lineolaris
(Zhu et al, 2003)
Perillus bioculatus
pH
E-64
(Overny et al.,1998)
Perillus
E-64
(Novillo et al.,
.1997)
0.7
—e— Z-FR-pNA =
3 06 o Z.FR-pNA DTT
% X
g o5
7 =
j; 0.4 o
3
2 0.3
] ¢
T ®
0.1 T
0 5 10 15 20 25 30 35
o
DTT -

Z-Phe- Arg -pNA



(i Callad i )3 (i

/ / -
pH (Miles, 1969)
Eurygaster integriceps
.(Kazzazi, 2006)

0.5

‘ji y
% Y=0.012X+0.119
% 0.3 H
3 p
s
:’ 0.2
1
E pH pH
0.0 T
0 5 10 15 20 25 30
pH
- pH .(Dixon & Webb, 1979)
pH
120
100 - - pH
80 -
pH
60 -
pH
40 -
pH
20 pH ) pH
0 T
2 3 4 5 6 7 8 9 10 "
pH (Hori, 1971; Zeng & Cohen, 2000;
B - pH .Swart et al., 2006)
pH Pneropsophus aequinoctialis

REFERENCES

1. Abrishami, M. H. (1995) Persian Pistachio : A Comprehensive History. Iran University Press, Tehran.
(In Persian).

2. Ameen, M. & Abedin, N. (1975). Anatomy, histology, and secretions of the salivary glands of
Sphaerodema rusticum (F). (Hemiptera: belostomatide). International Journal of Insect Morphology and
Embryology, 4, 35-47.

3. Baker, J. E. (1991). Purification and partial characterization of alpha-amylase allozymes from the lesser
grain borer, Rhyzopertha dominica. Insect Biochemistry, 21(3), 303-311.

4. Bignell, D. E. & Anderson, J. M. (1980). Determination of pH and oxygen status in the guts of lower and
higher termites. Journal of Insect Physiology, 26, 183-188.

5. Chapman, R. F. (1998). The Insect Structure and Function. 4th ed. Cambridge University Press.

6. Cohen, A. C. (1993). Organization of digestion and preliminary characterization of salivary trypsin-like
enzyme in a predaceous heteropteran, Zelus renardii. Journal of Insect Physiology, 39, 823-829.

7. Dixon, M. & Webb, E. C. (1979). Enzymes. Academic Press, New York.



10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Elpidina, E. N., Vino Kurov, K. S., Gromenko, V. A., Rudenskaya, Y. A., Dunaevsky, Y. E. &
Zhuzhikov, D. P. (2001). Compartmentalization of proteinases and amylases in Nauphoeta cinerea
midgut. Archives of Insect Biochemistry and Physiology, 48, 206-216.

Folin, O. & Ciocalteo, V. (1927). On tyrosin and tryptophan determination in proteinase. Journal of
Biological Chemistry, 73, 627-650.

Franco, O. L., Rigden, D. J., Melo, F. R. & Grossi-de-Sa, M. F. (2002). Plant a-amylase inhibitors and
their interaction with insect a-amylases, structure, function and potential for crop protection. European
Journal of Biochemistry, 269, 397-412.

Ferreira, C., Marana, S. R., Silva, C. & Terra, W. R. (1999). Properties of digestive glycosidases and
peptidases and the permeability of the peritrophic membranes of Abracris flavolineata (Orthopetra:
Acrididae). Comparative Biochemistry and Physiology, 123B, 241-250.

Gillot, C. (2005). Entomology. 3th ed. Springer.

Hashemi Rad, H. (1999). Identification of the egg parasitoids of the pistachio stink bugs, Brachynema
spp., and Acrosternum spp. and biology of Trissolcus agriope (Hym.: Scelionidae) in Rafsanjan. M.Sc.
thesis. Shahid Chamran University, Ahwaz, Iran. (In Persian).

Hashemi Rad, H. (2004). Injurious true bugs of pistachio orchards in Kerman province. Iranian Pistachio
research Institute, Iran. (In Persian).

Hori, K. (1970). Carbohydrases in the gut and the salivary gland, and the nature of the amylase in the gut
homogenate of Lygus disponsi Linnavuori (Hemiptera: miridae). Applied Entomology and Zoology, 5,
13-22.

Hori, K. (1971). Studies on the feeding habits of Lygus disponsi Linnavuori (Hemiptera: Miridae) and
the injury to its host plants. I. Histological observations of the injury. Applied Entomology and Zoology,
6, 84-90.

Houseman, J. G. & Down, A. E. R. (1979). Endoproteinase activity in the posterior midgut of Rhodnius
prolixus Stal (Hemiptera:Reduviidae). Insect Biochemistry, 11, 363-366.

Kazzazi, M. (2006). An investigation on digestive amylase and glucosidases of the Sunn pest, Eurygaster
intehriceps and effect of a-amylase inhibitor from dominant wheat cultivar in Karaj. Ph.D. dissertation.
University of Tehran, Tehran. (In Persian).

Koiwa, H., Richard, E. S., Zhu- Salzman, K., Paino D’urzo, M., Murdock, L., Bressan, R. A. &
Hasegaua. P. M. (2000). A plant defensive cysteine (soyacystatin) targets cathepsin L-like digestive
cystein proteinases in the larval midgut of western corm rootworm (Diabrotica virgifera virgifera).
FEBS Letters, 471, 67-70.

Laurema, S., Varis, A. & Miettinen, H. (1985). Studies on enzymes in the salivary glands of Lygus
rugulipennis (Hemiptera: Miridae). Insect Biochemistry, 15, 211-224.

Lawrence, P. K. & Koundal, K. R. (2002). Plant protease inhibitors in control of phytophagous insects.
Electronic Journal of Biotechnology, 5 (1), 93-109.

Miles, P. W. (1969). Interaction of plant phenols and salivary phenolases in the relationship between
plants and Hemipetra. Entomologia Experimentalis et Applicata, 12, 736-744.

Mills, J. (1988). Proteins with enzyme inhibitor activity. International Biotechnolog Laboratory, 6, 29-
32

Novillo, C., Castanera, P. & Ortego, F. (1997). Characterization and distribution of chymotrypsin-like
and other digestive proteases in Colorado potato beetle larvae. Archives of Insect Biochemistry and
Physiology, 36, 181-201.

Overney, S., Yelle, S. & Cloutier, C. (1998). Occurrence of digestive cysteine proteases in Perillus
bioculatus, a natural predator of the Colorado potato beetles. Comparative Biochemistry and Physiology,
120(B), 191-195.

Sharma, H. C., Sharma, K. K., Seetharama N. & Ortiz, R. (2000). Prospects for using transgenic
resistance to insects in crop improvement. Electeric Journal of Biotechnology, 3(2), 1-20.

Silva, C. P., Terra, W. R. & Lima, R. M. (2001). Differences in midgut serine proteinases from larvae of
the burchid beetles Callosobruchus maculatus and Zabrotes subfasciatus. Archives of Insect
Biochemistry and Physiology, 47, 18-28.

Silva, C. P. & Terra, W. R. (1994). Digestive and absorptive sites along midgut of the cotton seed sucker
bug Dysdercus peruvianus (Hemiptera: Pyrrhocoridae). Insect Biochemistry and Molecular Biology,
24(5), 493-505.

Silva, C. P., Alberto, A. F., Gulbenkian, S. & Terra, W. R. (1995). Organization, origin and function of
the outer microvillar (Perimicrovillar) membranes of Dysdercus peruvianus (Hemiptera) midgut cells.
Journal of Insect Physiology, 41, 1093-1103.



30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

Swart, C. C., Deaton, L. E. & Felgenhauer, B. E. (2006). The salivary gland and salivary enzyme of the
giant water bugs (Heteroptera; Belostomatidae). Comparative Biochemistry and Physiology, 145, 114-
122.

Talebi Jahromi, K. (2006). Toxicology of Pesticides. University of Tehran Press. Tehran. (In Persian).
Talebi Jahromi, K., Rahmani Moghadam, M. & Moharramipour, S. (2001). Susceptibility of different
populations of pistachio psylla “Agonoscena pistaciae” to phosalone in kerman Province. [ranian
Journal of Agricultural Science, 3, 495-500. (In Persian).

Terra, W. R. & Ferreira, C. (1994). Insect digestive enzymes: properties, compartmentalization and
function. Comperative Biochemistry and Physiology, 109,1-62.

Thie, N. M. R. & Houseman, J. G. (1990). Identification of cathepsin B, D and H in the larval midgut of
Colorado potato beetle, Leptinotarsa decemlineata SAY (Coleoptera: Chrysomelidae). Insect
Biochemistry, 20, 313-318.

Wagner, E. (1959). Zur systematik der Gattung Acrosternum Fieber. Bulletin de la Société
Entomologique d’Egypte, 43, 413-418.

Walker, A. J., Ford, L., Majerus, M. E., Geoghegan, 1. E., Birch, N., Gatechouse, J. A. & Gatechouse, A.
M. R. (1998). Characterization of the mid-gut digestive proteinase activity of the two-spot ladybird
(Adalia bipunctata L.) and its sensitivity to proteinase inhibitors. Insect Biochemistry and Molecular
Biology, 28, 173-180.

Wilhite, S. E., Elden, T. C., Brzin, J. & Smigocki. A. C. (2000). Inhibition of cysteine and aspartyl
proteinases in the alfalfa weevil mid-gut with biochemical and plant-derived proteinase inhibitors. /nsect
Biochemistry and Molecular Biology, 30, 1181-1188.

Zeng, F. & Cohen, A. C. (2000). Partial characterization of a-amylase in the salivary glands of Lygus
hesperus and L. Lineolaris. Comparative Biochemistry and Physiology, 126B, 9-16.

Zhu, Y. C,, Zeng, F. & Oppert, B. (2003). Molecular cloning of trypsin-like cDNAs and comparison of
proteinase activities in the salivary glands and gut of the tarnished plant bug Lygus lineolaris
(Heteroptera: Miridae). Insect Biochemistry and Molecular Biology, 33, 889-899.






