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Abstract: This paper deals with the esterase isozymes of four species of subfamily Rhopaline and

Alydinae(Hemiptera:Coreidae) in Qinling Mountainous region by the vertical slab polyacrylamide

gel electrophoretic technique. The variances between the two genera of Rhopalinae are obvious

than intraspecific differences. There are 4 and 5 loci resolved for Stictopleurus minutus and Rip-

tortus pedestris, respectively. All the esterase present as monomeric enzyme except for these

which were dominated by monomorphic loci. The isozyme polymorphism of individuals within a

Coreidae species is results from the pair of different alleles at the same loci. And sex-linked gene

may result in the difference between female and male within species. Differences in allic among

three populations of R. pedestric appeared, but the data available is limited and calls for further

research.

Key words: Coreidae; Rhopaline; Alydinae; esterase isozyme; locus; polymorphism

B4 2ES:Q969.352. 3

XEERER A XEHS:1001-7461(2010)02-0108-05

ZEWy 4 bk i [R) TR 00 A2 0T 9T GRS H - SIE D

FRE ,RNF,BER,E

] AENER

(LA BERIRSE MEA 2. 7R 77 510515:2. TR HREE AR B HOR 228 BB TR L7 J7 M 5106555
3. BRVGIIIE A2 A fin B2 24 B . BRPE PE2 710062)

W OE.pRARANRERRGS AR ARFAAT A A A%k ESTR L8, AL REAW.ELE TH 2
B 2FERTEANEFREZF, HHITFREBRAEEGEGESTRE> AN AL FOIAN . M ALLBRABA
JR A W B B TR R K I Z AT M T ik A E W VA Sh L AR AR B, R R AN AR ) Bl £+ £ 2R B — 45 5k B XA
AW 2LASEELARAG AR ME R ELEFTRORESNLR AL, ERZRINERSLELARAEA

KGR Goh A IR 5 T AT 3k Gk R AL BB R LA AR S A K

The technique of isozyme electrophoresis is
widely used as a valuable method in studying clas-
sification of species, identification of genetic rela-

121, genetic expression and regulation in

tionship
ontogeny™. It is also an effective tool in helping to
discriminate among species and to reveal genetic

structure of population and is particularly useful

s B #:2009-07-02 & E HH:2009-09-18

There

have been many researches that covered the appli-

for analysis of genotypic biodiversityt*.

cation of isozymes to animal taxonomy. However,
domestic study on stink bug is scarce®™™. And
most of the papers about stink bugs before had on-
ly studied on several specimens by the number and

relative migration rate of enzyme bands scored
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from the gel™. Genetics analysis has not been cov-
ered yet.

In this paper, we aims to speculate the phylo-
genetic relationships of four Coreidae species dis-
tributed in the region of the Qinling Mountains and
analyze genetic variability with large samples. We
expect to provide some fundamental data that could
be applied in the research of Coreidae molecular

systematics and genetic differentiation.

1 Materials and Methods

1.1 Insects
Four Coreidae species, Stictopleurus minutus
Blote, Aeschyntelus bicolor Hsiao, A. notatus
Hsiao and Riptortus pedestris Fabricius, were col-
lected in diverse locations in Qinling Mountainous
region (Table 1). In all cases, taxonomic determi-
nation was made by morphological characters fol-
lowing the directions of Xiao™ler al. After hun-
gered for 24 h, all the 155 individuals were directly
Table 1

frozen at —70°C for later analysis from 17 August,
1999 until 20 April, 2001.
1.2 Esterase isozyme analysis

For this analysis, the esterase isozyme system
was analyzed using extracts of the whole individu-
als prepared. Electrophoretic and scanning proce-
dures were detailed in previous paper of this se-

ries. Henceforth 'this series refers to Wang *7

et
al.
1.3 Clustering methods

Each specimen was characterized by the rela-
tive migration rate (R,,) of its bands scored from
the gel. When the band was present then wrote
down one, when absent then wrote down zero™ !,
After that, the [0,1 ]data was processed with the
software package Statistical Program for Social
Sciences (SPSS).
1.4 Genetic interpretation

The principle of genetic interpretation was

based on Wang™ and Huang"""".

Characteristics of different bugs analyzed

F 1 LRI RERE

Species N Date of collection

Host Location

Rhopalinae

Stictopleurus Stal

Blést S minutus 215 15% 2000/8/18 Erigeron annuus (Linn. ) Pers. Huoditang forest
ote
Aeschyntelus Stal
bicolor . . .
X 101% 1999/7/16 Erigeron annuus (Linn. )Pers. Nanwutai
Hsiao A, notatus .. . i
Hsi 5804% 2000/6/8 Erigeron annuus (Linn. )Pers. Huoditang forest
siao
Alydinae
Riptortus Stal
R pedestris 12418% 1999/7/14 Zea mays L. Cuihua Mountain
Fabricius
220 25% 1999/8/8 Phaseolus vulgaris L. Xunyangba
168 15% 2000/8/10 Phyllostachys heteocycla cv. pubescens  lLouguantai
to 0.46. The 11 deep red bands with stable num-
2 Results

2.1 Esterase isozymes of each species of Rhopali-
nae

The esterase data presented a more polymor-
phic phenomenon that there were several zones of
enzyme activity with variant in each zone (Fig. 1).
All bands scored from the gels could be divided in-
to four regions based on their relative mobility.

EST-1. Relative mobilities ranged from 0. 42
to 0. 54. There are totally 11 enzyme bands. All
the deep brown bands in this region had higher ac-
tivity.

EST-II: Relative mobilities ranged from 0. 35

ber and activity all transferred quickly. A. bicolor
had no band in this region perhaps for long time of
refrigeration or other unknown reasons.

EST-III: Relative mobilities ranged from 0. 28
to 0. 34. Those 3 washy red enzyme bands had low
activity.

EST-1V: Relative mobilities ranged from 0. 05
to 0. 25. The 11 protein bands had larger alteration
among the three species.

2.2 KEsterase isozymes of three populations of R.
pedestris

All bands scored from the gels could be divid-

ed into five regions based on their relative mobili-
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ties (Fig. 2). grouped with A. notatus. Euclidean distance be-
2.3 Phylogenetic clustering tween them was 3. 240. Euclidean distance be-

With reference to the dendrogram (Fig. 3) tween S. minutus and the two Aeschyntelus species

based on EST isozyme of three species of subfamily was 3. 629.

Rhopaline, we could see that A. bicolor was

1 2 3 4 5 6 7 & 9 10 11

S. minutus:1~10;5 A. notatus:11~14 ; A. bicolor: 15~16(All samples are female except for No. 8,9,10,14,16)
TESF G50k 1~ 105 5AP Gtk 11~ 145 (AP 485 . 15~16(8,9,10, 14,16 Fkil kA< ek, Ho A g e 1)
Fig. 1 EST isozyme patterns of three species of subfamily Rhopaline
Pl WgkuR WAL 3 Fik 4 EST [A) T A I 1%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1~5: population from Louguantai 6~9: population from Cuihua Mountion;

10~15:population from Xunyangba (All samples are female except for No. 5,6,7,13,14,15)
I~5 MW E TERE36~9 R I ERE; 10~ 15 H) B3R BE (5,67, 13,14, 15 SR AR Ay it A o i)
Fig. 2 The photographs about 3 populations of R. pedestris in isozymes electrophoresis
B2 RWesgig 3 fn i EST IR TR ok 18135
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A. Stictopleurus 5~8:S. minutus; B. Aeschyntelus; 9.10: A. bicolor; 1~4:. A. notatus
(All species are female except for No. 4,7,8,9)
A HGIRIE 5~8: TG M s B, (H MR E 39,10 G HH R0 5 1 ~4 . i EIGR (4. 7.8, 9 UK IE AR A A AV L A S D
Fig. 3 The dendrogram based on EST isozyme of three species of subfamily Rhopaline
Bl 3 MEZEE W RL 3 Flks 5 EST [A] T/ R 2K A
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2.4 Locus and allele of EST isozymes

All 4 loci resolved for S. minutus were poly-
morphic except for locus 3. The number of alleles
per locus ranged from one to six, with a mean of
4, 25. Within populations of R. pedestris, 4 of the
5 loci were polymorphic on average. The number

of alleles per polymorphic locus within populations

ranged from 1. 80 (Mount Cuihua) to 3 (Xunyang-
ba), with a mean of 2. 33. Genetic diversity within
the species was relatively high. The results are lis-
ted in Table 2 in detail (Date about locus and allele
of EST isozymes of A. bicolor and A. notatus were

absent for poor amount of captured insects).

Table 2 The number of alleles of the esterase isozymes

F 2 EST [a] T 45 o 3 R %L

Species Locus 1 Locus 2 Locus 3 Locus 4 Locus 5 Total allele Average locus allele
S. minutus ) 6 1 5 17 4.25
R. pedestris
population of Louguantai 3 2 2 1 3 11 2.20
population of Mount Cuihua 2 2 2 1 2 9 1. 80
population of Xunyangba 3 4 3 1 4 15 3.00

3 Discussion

3.1 Enzymegraph about the four stink bugs

The esterase isozyme enzymegraph about the
four Coreidae bugs could be studied on three lev-
els.

3. 1.1

EST isozyme were relatively intraspecific stable as

Intraspecific analysis  The features of
all Coreid bugs examined so far. All the four spe-
cies, such as S. minutus and R. pedestris, shared
most of the EST isozymes either between the sexes
or among individuals (Fig. 1). This means these
species are relatively intraspecific stable both he-
reditarily and morphologically. The clustering a-
nalysis showed that sex difference could not affect
the taxonomy of species (Fig. 3). S. minutus and
R. pedestris showed phenotype polymorphism.
The isozyme polymorphism and genetic variability
of individuals within a Coreidae species may result
from the pair of different alleles at the same loci.
And sex-linked gene may result in the difference

0 The

variances between sexes are more significant than

between female and male within species

those of the individuals and are less obvious than
the differences among interspecific. The extent of
the variances among genera and species is accord-
ing to their morphological traits.

3.1. 2

those three Rhopalinae species can not be identified

Interspecific comparisons As we know,

easily based on their homoplastic morphological
With

clustering based on esterase isozymes (Fig. 3), we

characteristics. reference to phylogenetic

conclude that these three species are dissimilar in
heredity. By cluster analysis within Rhopalinae
subfamily, we can see euclidean distance between
and 3. 24

within two congeneric species in the genera Ae-

S. minutus and A. notatus is 3. 629,

schyntelus. The analysis reveales that the bug
community structure is remarkably similar within
each genus, with small but significant differences
between species. In contrast, considerable differ-
ences were found between the two genera Sticto-
pleurus and Aeschyntelus. Differences in the mor-
phological classification are also reflected in the en-
zyme spectrum and clustering results. From this
rather limited investigation, it appears that the
conclusion is in agreement with traditional and
comparative morphological classification.

3.1.3

bove zymography and gene expression analyses,

Intrapopulation comparisons From the a-
we can see that the three R. pedestris populations
with small but significant differences between sam-
pling sites, the frequency of different alleles on
some sites may be the main reason for which
caused different geographical differences among
populations of EST isozymes. Some information
indicate that a single population contains common
genetic information (at least 85% ~90%) existing

(12 But this limited work can not

in this species
come to these conclusions. For the different geo-
graphic populations of genetic differentiation, ge-
netic distance comparison is of great significance.
In addition, the polymorphic loci of the study

could be planted in accordance with sub-classifica-
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tion. However, no further study is carried out.
3.2 Locus analysis and allele variation of the EST
isozymes

The loci and alleles of the EST isozymes of
those two Coreid bugs with large samples were
presumed in this article (Table 2). The genetic a-
nalysis showed that the esterase isozymes of each
species were controlled by 4 or 5 polymorphic loci.
Genetic polymorphism of EST isozyme exists in
Alydinae and Rhopaline bugs involved in, and dif-
ferent genotypes result in isozyme polymorphism
within a species. On the other hand, Homozygote
represented one band in the gel and heterozygote 2
bands with the same concentration and coloura-
tion®). Esterase isozymes possessing such repre-
sentative phynotype were observed, indicating that
all the esterase presented as monomeric enzyme to-
ward naphthyl ester substrates except for those
which were dominated by monomorphic loci of the
four Coreidae species.

Nevertheless, the phylogenetic reconstruction
proposed here should be corroborated by further

studies involving both larger samples and molecu-

lar biology evidence.
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