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Table 1. Amplification program of proPhenoloxidase gene in Andrallus spinidens

Step Temp Time Cycles
Initial denaturation 94 5 min
Denaturation 94 30s
Annealing 42 30s 39 Times
Extension 72 45s
Final extension 65 5s
o S35 e okl el s 53 €V JSB) Way o g bl
L Rhodnius prolixus L. (Hemiptera: Reduviidae) PeRwg S byl (Je> B Jelw £¢ bl
£5 g 33 4 5 o5 oS S Sl eslinal g

i glasdly  dalowsanyy Jlb G Johe
Lo S e gt ) 5 Wyt 53T o 51 S
(V\:f Ssems e > (Borges et al, 2008)
Eurygaster integriceps Puton (Hemiptera:
Mo S e g Foaes Scutelleridae)
5 bl dlS el gledl  dalasens
o b GUIF e ol Cser 5o sl
SRS 6585 5 S S pbdske bilwgers s oo
Sl 4l s 5 5 0 55w b ol
5 IS Sa b WSt s OLb
e b J 515 Sy g 55 S8 oS ol
53 518 b5 3 5 855w Lol jen (S
Slols ¢ JSE (65,8 ol sbe ol st sl 5 (oDl g

oo Blosie Cadsan 3 oG glad e ¢ 5 ler

FooolSp b oSy S by Ao spinidens
(B 5 sy (B gony y ald & Ltd Sluls
S ol s BB S o g e g gl 5 i 515
VS A el i 51 S50 S
5 Eop s b o8 Qe b, (@e
sl g5 o sloandy @) JS2) s gy S50 iy st
I35 ol 5 pabeia wen olal S L (B IS5
ot €V JS8) 033 p 5 o glendly Lol ol i 5o
sy I S G (ST s et s b S
515 L) slas 5 asmia dius L (6 sy b 51 5
5.5 oy g gl (alg 53 (dY JSKE) W g odalie 6

wd O bl Ul S o3ldw 5 gl 5 Ladde ws b



B. bassiana 8 4 A. spinidens -pw sl Y ) OLSKas 5 Cduiy o Y.

2011

4 . .. g -

3 .
3 2 ‘n - ’ b+

S A

(d (s 5oy (0,C c s o3 @ .5 55 o 5K s San Lo 5 Andrallus spinidens s sad s puni=\ S

GJJl:ﬂﬂMl{alN‘_;:pré}ég:;}fMés
Zibaee et al.,, ) Lus Cao g sz J5bs J1 S

A o (€ 0 I 51 S
Figure 1. Determination of Andrallus spinidens hemocytes by light microscopy. a) Prohemocyte, b,c)
Plasmatocytes, d) Granulocyte, ¢) Enocytoids
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Figure 2. Effects of entomopathogenic fungi on total hemocyte counts of Andrallus spinidens (Mean
Numbersx 10*/ml+SE). Statistical differences have been marked by different letters in each treatment
(Tukey test, p<0.05)
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Figure 3. Effects of entomopathogenic fungi on plasmatocytes and granulocytes counts of Andrallus
spinidens (Mean Numbersx 10*/ml+SE). Statistical differences have been marked by different letters in
each treatment (Tukey test, p<0.05)
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Table 2. Effects of entomopathogenic fungi on number of nodules in Andrallus spinidens.
Treatment 1 3 6 12 24 48
Tween 80 0 Oc 4+0.35d 8+0.47d 12+1.2¢ 24+5.4d
Latex 0 80£8.36b 100+12.3¢ 100+2.6¢ 150+7.8bc 250+49.3¢
Bead
BB2 0 800x101.2 1200+26.8a 2800+85.2a 2000£101.2a 2000£125.6a

a

AM-118 0 Oc 800+45.3b 800+32.6b 400+58.7b 400+92.2b

* Statistical differences have been marked by different letters in each treatment (Tukey test, p<0.05).
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Figure 4. Effects of entomopathogenic fungi on phenoloxidase activity in Andrallus spinidens Statistical
differences have been marked by different letters in each treatment (Mean+SETukey test, p<0.05)
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Figure 5. Determination cDNA goodness from hemolymph of Andrallus spinidens by 18srRNA (a) and
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Abstract

In this study, the effects of two isolates from the entomopathogenic fungus, Beauveria bassiana
Boisduval were determined in immune system of the predatory hemipteran, Andrallus spinidens Fabricius
(Hemiptera: Pentatomidae). Four types of hemocytes were identified in the hemolymph of the adult bug
including prohemocytes, plasmatocytes, granulocytes and oenocytoids. Also, the effects of two
entomopathogenic fungus isolates and latex bead were studied on the activity of phenoloxidase. The
highest number of total hemocytes were found at time intervals of 12, 12, 48 and 48 hours post-injection
by Tween80 (Control), latex bead, BB2 and AM-118, respectively. The highest number of plasmatocytes
were determined 48, 48, 24 and 3 hours post-injection by Tween80 (Control), latex bead, BB2 and AM-
118 but the number of granulocytes were observed after 48, 48, 12 and 12 hours, respectively. The
highest number of nodules were observed 48, 48, 12 and 6 hours post-injection Tween80 (Control), latex
bead, BB2 and AM-118, respectively. The highest activity of phenoloxidase were determined 6 hours
post-injection by Tween80 (Control), BB2 and AM-118 and 3 hours post-injection by Tween80,
respectively. To determine the gene of proPhenoloxidase, RNAs of the hemocytes were extracted and it
was amplified by a pair of degenerate forward and reverse primers followed by ¢cDNA synthesis. The
results revealed a product with 675 bp based on reverse sequencing which had a 66% similarity with
prophenoloxidase of Anasa tristis De Geer. Results of this study demonstrate that immune responses of
the predacious hemipteran are different regarding various isolates of B. bassiana so the isolates should be
used which have the lower virulence against the predator in integrated pest management programs.
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