92

Original Investigation / Ozgiin Aragtirma

The First Record of Nucleopolyhedrovirus Isolated from the Gypsy
Moth, Lymantria dispar (Lepidoptera, Lymantriidae) in Turkey
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ABSTRACT

Objective: The gypsy moth, Lymantria dispar L. (Lepidoptera, Lymantriidae) is a common pest of forests and fruit trees throughout the
world. This insect is also a major serious pest in Turkey. Nowadays L. dispar can be managed by biological control methods especially, using
entomopathogenic viruses. The aim of this study is to characterize entomopathogenic viruses and is the first record of nucleopolyhedrovirus
isolated from the gypsy moth in Turkey.

Methods: PIBs obtained from infected larvae were measured and photographed using an Olympus BX51 microscope with a DP-25 digital
camera and a DP2-BSW Soft Imaging System and examined with a Philips 208 electron microscope (TEM).

Results: The virus had the typical characteristics of nucleopolyhedroviruses. The dimension of the polyhedral inclusion bodies (PIBs) was
2.03+0.25 um. PIBs varied in size from 1.65 to 2.21 ym and were usually polygonal in shape. Virions in PIBs contained 1 to 8 nucleocapsids
per virion. The size of the viral particles was 366.67+54.72 (312-500) x 42.95+6.12 (30-47) nm.

Conclusion: The isolation and characterization of a pure isolate of Lymantria dispar multinucleopolyhedrovirus (LAMNPV-TR) from Turkey is
presented for the first time. (Turkiye Parazitol Derg 2012; 36: 92-5)
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OZET

Amag: Cingene kelebegdi; Lymantria dispar L. (Lepidoptera, Lymantriidae) tim diinyada meyve ve orman agdaclarinin en bilindik zararlisidir.
Bu bocek Turkiye'de de en dnemli zararlilardan biridir. Ginimizde L. dispar entomopatojenik virlslerin kullanimi gibi cesitli biyolojik miica-
dele metotlari ile control edilebilmektedir. Bu calismanin amaci ¢cingene kelebegdinde tespit edilen ve Turkiye'de ilk kayit olan, bir entomo-
patojenik nlkleopolihedrovirisin karakterizasyonunu gerceklestirmektir.

Yéntemler: Enfekte larvalardan elde edilen PIB'ler; DP-25 dijital kamerali Olympus BX51 mikroskopu ve DP2-BSW Soft Imaging gériintl-
leme sistemi kullanilarak fotograflanip Slctimleri gerceklestirildi. Ayrica Philips 208 elektron mikroskopu (TEM) kullanilarak PIB'ler Uzerinde
incelemeler yapild.

Bulgular: Bu virlis nikleopolihedroviriis grubunun genel &zelliklerini tagimaktadir. PIB’ler genelde poligonal sekilli, ortalama &lcileri
2.03+0.25 pm olup, él¢ller 1.65 pm den 2.21 pm’e kadar dediskenlik gostermektedir. PIB'ler icerisindeki her bir virion 1-8 nikleokapsid
icermektedir. Viral parcaciklarin boyutlar 366.67+54.72 (312-500) x 42.95+6.12 (30-47) nm'dir.

Sonug: Turkiye'de ilk defa Lymantria dispar multintikleopolihedro virlisiin (LAMNPV-TR) izolasyonu ve karakterizasyonu gerceklestirildi.
(Turkiye Parazitol Derg 2012; 36: 92-5)
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INTRODUCTION

The gypsy moth, Lymantria dispar L. (Lepidoptera, Lymantriidae)
is a common pest of forests and fruit trees throughout the world
(1). This insect is also a major serious pest in Turkey. Most coun-
tries use chemical insecticides to control this pest. On the other
hand, this control method has a big disadvantage because
L. dispar and other pests can develop resistance to these chem-
icals. Nowadays, L. dispar can be managed by biological control
methods especially using entomopathogenic viruses.
Entomopathogenic viruses are host specific pathogens, so they
do not harm other animals or plants except their host. Some
isolates of this virus were recorded from different parts of the
world. Although Asia is a potential source of new and interesting
entomopathogenic virus strains (2), there is no record of L. dispar
in Turkey. Some strains of nucleopolyhedrovirus isolated from
different geographic localities may present better insecticidal
activities, which make them more suitable for host control and
show important differences in biological activity (3).

In the present study, the isolation and characterization of a novel
isolate of Lymantria dispar multiple nucleopolyhedrovirus
(LAMNPV) from Turkey are presented for the first time.

METHODS

Collecting infected larvae of L. dispar

Virus infected larvae of L. dispar were collected from natural
populations of L. dispar. The infected larvae were transferred to
collection tubes using sterile forceps. Collected samples were
brought to the laboratory as soon as possible and stored at
-20°C (4).

The larvae were dissected in Ringer's solution and wet smears
were examined under a microscope for identification of patho-
gens (5). When an infection was present, one part of the mate-
rial was used for preparation of smears and another part was
used for ultra-structural studies. The slides were air-dried and
fixed with methanol for 10 min. They were then washed with
distilled water, stained for approximately ten hours in a freshly
prepared 5% solution of Giemsa stain, washed in running tap
water, air-dried, and re-examined under the microscope (6, 7).
Detected fresh and stained PIBs were measured and photo-
graphed using an Olympus BX51 microscope with a DP-25 digi-
tal camera and a DP2-BSW Soft Imaging System.

For transmission electron microscope studies, portions of infect-
ed larvae were fixed in 2.5% glutaraldehyde in 0.1 M cacodylate
buffer (pH 7.4) for 1-2 h, rinsed in cacodylate buffer, postfixed in
reduced OsO, according to Karnovsky (8) (a fresh 1:1 mixture of
2% OsO, and 3% K, [Fe (CN))]) for 1.5 h, rinsed in cacodylate
buffer, and dehydrated in ethanol prior to embedding in Spurr’s
resin (9). Thin sections were mounted on Pioloform-coated cop-
per grids, which were then stained with saturated uranyl acetate
and Reynolds’ lead citrate (10). They were examined with a
Philips 208 electron microscope (TEM).

RESULTS

The majority of dead larvae suspected of having the viral infec-
tion hang from oak branches attached with abdominal prolegs.

The viral inclusion bodies were easily observed in the hemo-
lymph of the host insect and the infection showed the typical
symptoms of nucleopolyhedroviruses, such as less active, dark-
brown larvae with cuticula easily broken and releasing a brown
fluid containing thousands of polyhedral inclusion bodies (PIBs)
(3). Under the light microscope, large numbers of polyhedral
inclusion bodies (PIBs) formed by the virus were observed
(Figures 1, 2).

The dimension of the PIBs was 2.03+0.25 pm. PIBs vary in size
from 1.65 to 2.21 ym and were usually irregular in shape. In elec-
tron microscopy studies, virions contained 1 to 8 nucleocapsids

per virion (Figures 3, 4). The size of the viral particles was
366.67+54.72 (312-500) x 42.95+6.12 (30-47) nm.
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Figure 1. Polyhedra of Lymantria dispar nucleopolyhedravirus,
light microscope (400x) bar=25 pm
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Figure 2. Polyhedra of Lymantria dispar nucleopolyhedravirus,
light microscope (1000x) bar=10 ym
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Figure 3. Section of a polyhedra with virions containing multiple
rod-shaped nucleocapsids, note that some nucleocapsids and
virions are leaving from PIB; bar=250 nm

Figure 4. Cross section of virion including 5 nucleocapsid, (E)
envelope and (N) nucleocapsid visible; bar=100 nm

DISCUSSION

In the literature, several different strains of LAMNPV were iso-
lated from different parts of the world, such as the United
States, Europe and Asia (11). These isolates have showed dif-
ferences in both morphological features and insecticidal activi-
ties. Therefore, the scientists are stimulated to find a more
effective strain of this virus for biological control of this insect
pest. For this purpose, Narang et al. (1) compared three differ-
ent strains of LAMNPV which were isolated from France
(LAMNPVF), North America (a624) and Korea (LdMNPVK).
According to that study; the average diameter of occlusion

bodies (OBs) was 2.1£0.06 ym in LAMNPVF, 1.99+0.04 ym in
a624 and 1.5+0.06 pm in LAMNPVK. In addition, the number of
virions of OBs was 16.25+0.9 in LAMNPVF, 16.2+1.39 in
LAMNPVK and 20+1.34 in a624. On the other hand, in the
Murillo et al. (2) study; some strains of nucleopolyhedrovirus
obtained from different geographical areas showed different
insecticidal activities. For instance, the LAMNPV strain from
France was the least active, whereas the North American strain
had the highest activity (1). Additionally, the Lymantria dispar
multiple nucleopolyhedrovirus (LAMNPV) is a relatively virulent
species. It pervades the tissues of the host and is usually lethal.
It is currently being utilized as a biopesticide against the gypsy
moth, Lymantria dispar. LAMNPV is the alternative control
agent of environmentally sensitive areas because it only affects
the gypsy moth (12). While there is considerable interest in the
different isolates of LAMNPV in order to find a more effective
strain, there is no record of natural isolation and characteriza-
tion of this virus from Turkey. In this report, the isolation and
characterization of a pure isolate of Lymantria dispar multinu-
cleopolyhedrovirus (LAMNPV-TR) from Turkey is presented for
the first time. The results show that the Turkish isolate of this
virus presented here has different morphological characters.
Therefore it may be one of the most infective strains. The idea
that Asia is a potential source of new and interesting MNPV
strains, proposed by Murillo et al. (2), supports our results.

CONCLUSION

The results of this study will encourage scientists to compare the
infectivity and systematics of LAMNPV isolates from different
parts of Europe and Asia at molecular levels, especially Turkish
and other isolates, in order to find the most effective strain and
understand their evolution.
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