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Table 1  Primers used in this study
primers sequence (5 —37)
27F AGAGTTTGATCCTGGCTCAG
1492R TACGGYTACCTTGTTACGACTT
ARS16S-+1 AGACGGGTGATGTTGTGAAATG
ARS165+2 CCTAACACATGCAAGTCGAGCG

16SR TACCTTGTTACGACTT

ARS23S+ CGTTTGATGAATTCATAGTCAAA
ARS23SR GGTCCTCCAGTTAGTGTTACCCAAC
ARS165473 TTCGGTCGGAACTCAAAGG

16S-R3 TCTGAGTTCCGCTTCCCATC
B-actink CCACGAGACGACCTACAAT
B-actinR CGATCCATACGGAGTACT
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PCR MasterMix, fz W 44 2 f1 K : MIX 25 wL, bR
514 (20 pmol /L ) % 3 wL,DNA 3 pL,ddH,0 %p %
50 wL. PCR /N F2/5%:94°C 4 min;94°C 30 s,50°C
30 5,72°C 90 s,31 MEH;72°C 10 min.
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BE LBk (1) 200 /> 550 B 45 ) 14 4%l BUAN TR
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ARS16S¥2 FI 16S-R 4 19 73 2 f M 1+ Br K h
1462bp (B 1-A) , G + C & &K 53.83% , 5 ¥ @k}

Australiococcus greville 1 P 1 3t & Arsenophonus
1

16S rDNA ¥ 51 L 3% 99% LA (E 4 0.0) «
5149 ARS16S+1 F1 16S-R 4 4 45 2 1) FU fr B K
Jy 445bp (B 1B) .G + C F il 52.81% . A%
BT FH 045 S5 51 4 ARS16SF1 & 7F 16S rDNA [ i 1
Bk v Bewg Sk vk 1, O HLAR B T SO 16SFL
Bo 3 U0 B AE 11 e N R R TR S AR T AR AR
FhASTE BRI 16S tDNA, H 16SF1 rDNA ff) 3
I 5172 16SF2 tDNA [ /7 51 [} it K 957 bp o
FIH Arsenophonus 4§ 5 [¥) 23S tDNA 5|4 %t A
i S DNA 39, 3R 991 B K 582bp (18] 1-C)
G+C & i S1.55% o 3K 451 F il ot 4 py 5% I
J& 3L /K 14 23S tDNA J¥ 51 0% i 25 #] NCBI, % 3 &5
A& JN990930 .
4 M

1 BFEEARKRRERE L% E A 16S rDNA 71 23S rDNA £ F PCR ¥ i
Fig.1 PCR amplification with 16S rDNA and 23S rDNA specific primer pairs for Arsenophonus from E. pela. (A) lane 1, PCR

amplification with specific primer pair ARS16S+2/16S-R for Arsenophonus from female E. pela; lane 2, PCR amplification with specific

primer pair ARS16S¥2/16S-R for Arsenophonus from male E. pela. (B) lane 3, PCR amplification with specific primer pair ARS16S-¥1/

16SR for Arsenophonus from female E. pela; lane 4, PCR amplification with specific primer pair ARS16S¥1/16S-R for Arsenophonus from

male E. pela. (C) lane 5, PCR amplification with specific primer pair ARS23S¥/23S-R for Arsenophonus from female E. pela; lane 6,

PCR amplification with specific primer pair ARS23S4/23S-R for Arsenophonus from male E. pela. DNA maker was indicated in lane M.

2.3 ABEBRESW

X i R B R 36 R R 16S rDNA AT 23S
rDNA JE PR 3 41 DL K 2 %0 10 38 B L1 A Y 41 4
ARG, S L i IR A A R M R 32 R
16S rDNA F1 23S rDNA L 5 41 3 55 2 38 H B duky
BB} ) Glycaspis brimblecombei Tetraleurodes acaciae

FIAREFEFE) Dialeurodes hongkongensis 4 P 5% I 1 J&
PAG W B S o I 3 U TR & 2: = B S
Trichobius parasiticus~ & 3 H 4 /N & Bl Nasonia
vitripennis LA} 8% 8 H ¥R} Chilo suppressalis 1
(1 7% i T Jom S 2 AT 1 A% PR B R (1] 2) .
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(B) 40

62
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98

Trichobius parasiticus (DQ314775)

Glycaspis brimblecombei (AF263561)
Tetraleurodes acaciae (AY264670)

69 @ Zricerus pela (JN990930)

Dialeurodes hongkongensis (AY264667)
Heteropsylla texana (AF263562)
Australiococcus greville (AY264673)

Bemisia tabaci (JF795493)

Trialeurodes vaporariorum (AY264672)

Nasonia vitripennis (AY264674)

Chilo suppressalis (JE719284)

2 ETF 16S rDNA 7% (A) 1 23S rDNA 53 (B) B RIA A RIEHE B R R ALK
Fig.2 Phlogenetic tree of endosymbiotic Arsenophonus from E. pela bases on 16S rDNA (A) and 23S rDNA (B) sequences. The

numbers at each note is the percentage supported by bootstrap. Scale length, 1% , is substitutions per residue. GenBank accession

numbers of sequences are shown in the figure after the science name of each host.
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X EE S
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AR HE W B IR R 57 16S tDNA () A v ) £ A1 fift
2. il 2 ] R R B0 R = 0,993, il 2k 1 7 4 2%
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M 1 2 3 4 5 6 7 8 910

l«—actin
<«— 165 rDNA

A A A ...

3 FRIAHAMEMHERREFELEFN PCR T HEBER

Fig.3 PCR amplification for Arsenophonus from different populations of E. pela. PCR amplification for Arsenophonus

from (A) Zhaotong population, (B) Kunming population, (C) Jinkouhe population, (D) Hangzhou population, (E)

Changchun population, (F) Jianghua population. The ten lanes from one to ten in each picture are the ten samples from

each population.

A B IR UL B ULy Ik 18,05 x 10°.4. 69 x 10°
2.44 x10°.5.21 x 10°.4.56 x 10°.9.92 x 10°.9.78
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A1 A I HAA A 5 R e T L AR T, L 16S TDNA
F4) (G +C) £ 53.83% , i B Ik 25 41 B 2 Ik 2k
AR, 5 R XA o R E IR E R
AR ) i 2 0 A% 26 25 A A R VR I S AT S0
R A T e A5 B W d 4R S /N 1% Nasonia
vitripennis 1, 75 I TR & 2% 8 K 25 80% [F) M VI fif 1
[ VR AN T A P N e S
Amblyomma americanum %3 HE s Triatoma infestans
F-F 4 /R 49 B Pseudolynchia canariensis T % I B
Ja EVANE AR P LG AR S DR R AN A A R AR R
SRMET R JEARE LI 11 i sk
A B e A R ) s e R L
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B4 FREFRALEEINARAMBMHBEPNRALES PCRERRIELRSF

Fig.4 Quantitative real-time PCR and analysis of Arsenophonus in three populations of E. pela. Original copy numbers of Arsenophonus from E. pela

of (A) Zhaotong population, (B) Kunming population, (C) Jinkouhe population. (D) Average original copy number of Arsenophonus from E. pela

of different geographic populations, the same letters are not significantly different (P >0.01) .
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Molecular detection of symbiotic bacteria Arsenophonus
from Ericerus pela Chavannes

Weiwei Liu, Pu Yang, Xiaoming Chen , Dongli Xu, Yangfei Li
Research Institute of Resource Insects, Chinese Academy of Forestry; The Key Laboratory of Cultivating and Utilization of

Resources Insects of State Forestry Administration, Kunming 650224, China

Abstract: [Objective] The purpose of this study is to examine the relation between the sex ratio of Ericerus pela and its
symbiotic bacterial Arsenophonus. [Methods] The symbiotic bacterial diversity in male Ericerus pela was determined
through sequencing 16S rDNA gene library. PCR amplification for Arsenophonus was performed by using two 16S rDNA
specific primers and 23S rDNA specific primer. The molecular detection of Arsenophonus in six geographic populations of
E. pela, namely Zhaotong, Kunming, Jinkouhe, Hangzhou, Changchun, and Jianghua, were performed by semi-
quantitative PCR. The absolute concentrations of Arsenophonus in E. pela of Zhaotong, Kunming, Jinkouhe geographic
populations were determined using absolute quantitative real-time PCR. [Results] Two different 16S rDNA sequences
were obtained ; the sizes were 445bp and 1462bp respectively. A 23S rDNA sequence was obtained, the size was 582bp.
Some E. pela individuals of Hangzhou and Jianghua were not infected with Arsenophonus. The contents of Arsenophonus in
E. pela of Zhaotong were significantly higher than that of Kunming and Jinkouhe, while the contents of Arsenophonus from
the latter two geographic populations were not significantly different. [Conclusion] Arsenophonus is not responsible for the
sex ratio of E. pela.

Keywords: Ericerus pela, symbiotic bacteria Arsenophonus, 16S rDNA, sex ratio, absolute quantification
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