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WE: [ 869 ]38 & KA Laodelphax striatellus th W ta A 6 BE A S MA=Fr K S AR, [ 7 k] R A
Ilumina MiSeq ) 5 & 3347 3116 24 h #5 4 & S04 3% 4Kk A 29 8 16S t1RNA ) V3-V4 & R &
5| # 47 &8 F M 5, & USEARCH #e Silva 5 8 fe 3008 & R S350 5 5 B Ae i 1E o £ £ 7T
(operational taxonomic unit, OTU) # &, 547 & & BMEAE k4K P 28 ) 69 A £ 48 0%, . F &\ Alpha %
MR ZF, [ SRR« MR AN KT 29 333 4225 919 £ A 257, /3% 57 48
D BEAT IR K 47 40 R 3KAF 55 A= 5T A OTUs, Hof 3 Al k s £AE R LA OTU 2 B 20 A, 4%
Ao OTU 3B 45 % 35 #2037 A, KT OTU dpdb 5 k57 MR R AR P A APk — 2B 27
ANTT5 AN 23 AN B 33 ANFE56 A Bde 73 ANFr, 1T R B Fedb i £ 0 L it ik k) KA
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( Acetobacteraceae, ¥ 83.90% /#:53.17% ) Péim A AR B R, EBH»EMT L, &« 2 MR
KR AL FE A BB AT B ATk 52 B (unclassified Acetobacteraceae) , ik R & & K AK B Wolbachia X
Z BB MR KRR EE SR A 13.81% F2 44.52% , EARKF L, kR B AR R AR R4
H o A A 21 o 32 NP AL T KA P A A A0 F RSB, R R 0.5%, [Zk] K
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Analysis of the bacterial community structure and diversity in the small
brown planthopper, Laodelphax striatellus ( Hemiptera. Delphacidae) by

16S rRNA high-throughput sequencing
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Abstract: [ Aim] To reveal the bacterial community structure and diversity in the small brown
planthopper ( SBPH ), Laodelphax striatellus. [ Methods ] The Illumina MiSeq high-throughput
sequencing platform was used to sequence the V3-V4 regions of the bacterial 16S rRNA gene in the newly
emerged female and male adults (24 h after emergence) of L. siriatellus. The numbers of sequences and

operational taxonomic units (OTUs) and the abundance and diversity of the bacterial communities were
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analyzed using the related softwares and databases including USEARCH and Silva. [ Results] A total of
29 333 valid tags and 55 OTUs were obtained from female adults of L. striatellus, while the numbers of
valid tags and OTUs from male adults were 25 919 and 57, respectively. Among them, 20 OTUs were
shared between the two samples of female and male adults, and the unique OTU numbers for female and
male adults were 35 and 37, respectively. The total OTUs of the two samples were annotated into 7
phyla, 15 classes, 23 orders, 33 families, 56 genera, and 73 species. At the levels of phylum, class,
order and family, the most dominant bacteria in both samples of female and male adults were from
Proteobacteria (99.96% for female and 99. 16% for male) , Alphaproteobacteria (97.76% for female
and 97. 84% for male ), Rhodospirillales (83. 92% for female and 53. 21% for male ), and
Acetobacteraceae (83.90% for female and 53. 17% for male ), respectively. At the genus level, the
dominant bacteria with the highest abundance belonged to an undetermined genus in Acetobacteraceae
(unclassified Acetobacteraceae). The second dominant genus was Wolbachia, accounting for 13. 81%
and 44. 52% in female and male adults, respectively. At the species level, the numbers of specific
bacterial species in male and female adults were 21 and 32, respectively. However, the abundance of the
sex-specific species in the two samples was generally low (less than 0.5% ). [ Conclusion] The results
indicate that the bacteria in L. striatellus adults are diverse and the bacterial community structure and

diversity are different between female and male adults. This study lays the foundation for further studies

on the excavation and utilization of microorganism resources for the biocontrol of L. siriatellus.

Key words: Laodelphax striatellus; 16S rRNA ; high-throughput sequencing; bacteria; diversity

K K\ Laodelphax striatellus Fallén J& 23 H
( Hemiptera) K &EF} ( Delphacidae ) , 2 V. Hi1 [X 55 32
A, 3 FE DAL R i A AR U RS X kA B
N H (Otuka et al., 20105 B HEEE, 2013), KK
BUSR LRI A5 5 KA K3 N B KA 2R 425
YEWVI AN 30 BE AL R K A5 B SR R 4 K A A% B0 A
9 /INAZ NI B T KRR s 45 22 i 7008 5, 36 I
YEY) Fe & B9 B K3t 8 ( Yamamura and Yokozawa,
2002 ; XA, 2007) , HET, A2 2% R4
SRR MK KR E 2T B H el ok T A
ML faH S 2 A (Endo er al., 2002; FE4E,
2010) o PRI, K — 2868 I B iR & 42, A A Ak
S HOR i R, R T T KR B A A O
B AE

B AR BB K R UE Y, TR 2 e
Yl ER A K LT B R
YER, 2% BB ia b R I & — R H R
(Douglas, 2007 ; Crotti et al., 2012) , HWFFEFTH,
A A3 3 (b B oy mUAE ) — 4, KRR
RNIMFAERZ WUE YRR, 5K CEVE K80 E
FRARHI NG 24 1 7 A 2 2o 7 25 D AR G (UK SCHR 4%,
2011; Cao et al., 2015) . HFT JLAF, Fif EA N L
VIR Z B 7o ) AL, R T
TGy e R i, RIS o 4 o R A N T

CRERIE AR T ) o 4 ml ) 45 3k B 4 i Ff R LR B
B (50 .45, 2006; Berasategui et al., 2016) , [fi
B I EUAR NI ) 2 A2 4 G SR R W
I AT AR W27 DI RE LU A 2 S B BT 97 R )
i B RIS, o

FUHIT, 5C TR EUAR P 3R 0 i IF S 32 A
TAEGE B R EE TR B (KRR NI A BEAR ME A
R, S R S R 2E BT e, B A SRR A
) (B AR AE, 2015) oS4 AR B B B K HL K
(denatured gradient gel electrophoresis, DGGE) 4 K
(R AT DATE — e #R B b4 B AR N A= o
IR SEANE R  (EHAF TSR S e, T AT P 22 S P
(Dong et al., 2011; Hou et al., 2013) , BEEM P4
PN 1P/ SPR EAEE S NSRS -2 = Bl R N G
Yoy RIS A8 45 B 42 18 A 7 48 (Shi et al., 2010)
T, E A AN H R SR R P i B 58T
B2 R X AR W R oy R A5 ) i
B e T R RN = RO/ R &N R €2 27 )
KGR E i = (De Clerck et al., 2015; Su
et al., 2016) . A, A5 R 16S rRNA i J7 (1)
5 DR 2 S S AR 1 ) R A g A
PN A R ) R 2R 20 b HE 22 R, DA 2 4 KR LA
PN A B B R AE 0 8 B IR, Ry I SRS K R LA
PR 20 TR A A S T RE AT EL AR AL 2S5 Lt
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1 BB

1.1 #KEHR

PR e R R AR H T VLA B TR X
KRR H AN AU 2 N (TR 26 £ 1°C, A
70% +5% ,5¢JE 161L: 8D) LIk FE Hordeum vulgare
HARmIFR 50 A DL E I 4ERe Rl . SR ERUR SRR 1S
B BN R AL 24 b Y el VR R R H
1.2 REEMENREYWSREREZA DNA RIS
SENE

o3 NP4 24 b B R EUME R, LSO
kg8 JUARYE Sy — b, & 2H5EHE4T 6 h YLk
AbFR, ABR 2SR P AT BEBEIRCE Tk A RO BUE ) .
0] 75 % (R 0RE A 00T 7 HUA 3 Ik, K 3 min,
PHTC R ZEMRAKIEBE 5 @, T Hu k. 32 F] DNeasy
Tissue Kit( Qiagen, Hilden, Germany )& 3| &2 MR
B A5 23 B2 SOOI B | e ok, e A PN G2 e A
2H DNA, #%J5 & DNA [} 50 wL ddH,O ¥%f# ., ffi
Tl A% R £ 1 72 /X ( NanoDrop 2000, USA) il 5 &
DNA #&J3 K ODygo/ ODgo fH, 3 1. 0% BB 1 ik
I L ARG 0 A i o B ARG I A S B DA A i
T -80°C A,
1.3 4 16S rRNA EF @) PCR B SEENF

Wi 1.2 R0 5 DNA Sia, LUl FH 514
338F: 5'-ACTCCTACGGGAGGCAGCAG-3" #1 806R ;
5'-GGACTACHVGGGTWTCTAAT-3" §" 14 41 16S
rRNA V3 + V4 X, PCR §"#i1A & . LK 241 DNA
FiHz 2 L, TransStart Taq DNA Polymerase 0.5 wlL,
10 x Buffer 5 pL, 5|4 338F/806R (10 mmol/L) %%
1 wL, dNTPs( 4% 2.5 mmol/L) 4 pL, i ddH,0 #p 2
50 wL, PCR P #5544 .94 °C FAL 14 5 min ;94 °C A8
30 s, 55CiB & 30 s, 72°C ZE{d1 45 s, 35 DMEH;
72°C #Efif1 10 min, PCR §" 3471128 1. 0% (B b
RIS FL VKA i, T AxyPrep DNA B [l e iat5) &
(Axygen, USA) FIE Inllir, g HEal2H A 3 > H A,
HIAEA PCR P25 15 48 1% BRNRWEBEE ri vk ks
N, e B RN S M G A% S T I e Iy,
J H AP IR T A 9 AR 1 3 A R W) 58 i, R
Ilumina MiSeq PE300 =y i £l 51 5 #4780l 17 .
1.4 HIESH

Miseq Ilunina U758 W5 , B T HLAY R IR PR
(raw tags) | H] Overlap i X B4 A7 P42 , I3
Ty s ik G U8, 2R 75 5 o i B A RbR 48 (valid

tags) o F A USEARCH (V7. 1) FE AR AT R0bR
ZHEATIRIE . MBI & T 97% 19 )% 50 I S — A4
B0, Bl — > OTU ( operational taxonomic unit) ,
K RDP Classifier DI 3753555 97 % ALK 1)
OTU AR I HEAT 532700 b , e ] Silva BORHARL
Pl i AR Mothur 47 Alpha 224 1% 43 #
BT OTU WZ5 R B RF 2 et . R 2 REIER)
8 8% F Shannon 5 %% . Simpson $5 %4 . Chaol $5%k
(Chao, 1984 ; Chao et al., 2000; Kuczynski et al.,
2011) FyF BEY) F %L ( number of annotated species ) ,
Horr, Chaol $55OHIVE B Fh B0 WA 5t b e s
& B, Shannon 5 80 Sz W V& 19 22 F 14, Simpson $5
B Wiy LA B TP AR . Chaol 5%,
FEPI R B Shannon 45 8 , Simpson 45 £ /)N,
LIRS R 2

2 #R

2.1 FIHESBESF

JRCEAHE 16S rRNA =38 1 3 245 21 7 i
FR2&R 55 435 4%, PRI G A 8UhR 28 Ry 55 252
Zko TE 97% FUPEK T FIEAT R, /55 92 4>
OTUs, Hor, 7k WU | B g A AT e I A 25
43504 29 384 i1 26 051 4%, it Al Ak I 43 531 45 2]
29 333 125 919 S5 A MbR%E . 7F 97 % MRUE T 1l
Gy K LR 2 T W Rl 4325 04 55 Fi 57 4~ OTUs
(F 1), Hr WEHAILA R OTU £ H H 20 14,
W R 1 OTU 5 H Sk 35 137 A,

F1 IKEAMGHNMEE 16S rRNA SEENFERERS
Table 1 Basic information of high-throughput sequencing
based on bacteria 16S rRNA in the small brown
planthopper Laodelphax striatellus

bk JEIRPRA R AR EL S OTU % 3 OTU ¢

Number of ~ Number of  Number of ~ Number of

Sample

raw lags valid tags  shared OTUs unique OTUs
IHE P

29 384 29 333 20 35

Female adult

T B

26 051 25919 20 37

Male adult

2.2 RECEGBANBETHRARBEEFESH
LT OTUs B 2R 4520, i BITE 45 0 R AE G 1

XK T HE A I R AR A o 200 R o 2 R X = R

7 geit ot (22) o M0 2EBookF L, KK
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F2 ICEMEERBRENER BB SXER EENEEHRE 15 AR
Table 2 Relative abundance of top 15 bacteria at the levels of order, family and genus in female and male adults of
the small brown planthopper Laodelphax striatellus

H Order Bl Family J& Genus
M K, Female adult JifE % Ht Male adult M % Female adult T % . Male adult 1 % Female adult T % . Male adult
EAN Y Bl ANy e B AT R TR AT A BRI RS E IR BT AR 4 E R
Rhodospirillales Rhodospirillales Acetobacteraceae Acetobacteraceae Unclassified Unclassified
(83.92%) (53.21%) (83.90% ) (53.17%) (83.76% ) (53.12%)
SRR AR H SRR R H SLREIR AR DAR/NN KR E T AR KR B3 AR
Rickettsiales Rickettsiales Rickettsiaceae Rickettsiaceae Wolbachia Wolbachia
(13.81%) (44.52% ) (13.81%) (44.52% ) (13.81%) (44.52% )
A H R H Tkt gt BT R e H A PR AR
Enterobacteriales Pseudomonadales Enterobacteriaceae Moraxellaceae Klebsiella Acinetobacter
(2.04% ) (0.69% ) (2.04% ) (0.64% ) (0.67% ) (0.63% )
BrEREH i w H BRI AR (CGIREEES R A TG R AT R
Burkholderiales Actinomycetales Oxalobacteraceae Microbacteriaceae Trabulsiella Microbacterium
(0.10% ) (0.44% ) (0.07% ) (0.36% ) (0.40% ) (0.36% )
UL H [ERTAM: | BRI IAE PR R Kosakonia IR R
Pseudomonadales Burkholderiales Moraxellaceae Comamonadaceae (0.35% ) Herbaspirillum
(0.04% ) (0.39% ) (0.04% ) (0.24% ) (0.15%)
B H [k B H N TR RERAT R [kt s LIS ER LY 0Nz
Actinomycetales Enterobacteriales Comamonadaceae Oxalobacteraceae Enterobacter Comamonas
(0.03% ) (0.11%) (0.03% ) (0.15% ) (0.32% ) (0.10% )
Lip EEoNag =] HARFTIE H LLIRER} AT AR 2 IR R A
Sphingomonadales Sphingobacteriales Rhodospirillaceae Enterobacteriaceae Pantoea Delftia
(0.02% ) (0.10% ) (0.02% ) (0.11% ) (0.20% ) (0.09% )
G H LG H FNE P R BNRFFE R AR F R Licl LR )
Xanthomonadales Xanthomonadales Sphingomonadaceae Sphingobacteriaceae Gluconacetobacter Sphingobacterium
(0.01% ) (0.09% ) (0.02% ) (0.09% ) (0.14% ) (0.09% )
MR H Wi 27 24 7 H TR EAR W 2 2 R By RHER & BT I
Rhizobiales Cytophagales Microbacteriaceae Cytophagaceae Escherichia Chryseobacterium
(0.01% ) (0.08% ) (0.02% ) (0.08% ) (0.07% ) (0.07% )
AR H B H B R B R FIAR R L) TR ONE
Aeromonadales Flavobacteriales Xanthomonadaceae Flavobacteriaceae Herbaspirillum Sphingomonas
(0.01% ) (0.08% ) (0.01% ) (0.08% ) (0.05% ) (0.06% )
Wi £ 24k i H Bl s e H AT i S e e A ANEFFHE R HIPEBSHT )R
Cytophagales Sphingomonadales Methylobacteriaceae Sphingomonadaceae Acinetobacter Gluconacetobacter
(0.01% ) (0.06% ) (0.01% ) (0.06% ) (0.03% ) (0.06% )
W H 47N | B R QR L A Oleomonas ZEIF B
Bacteroidales Rhodocyclales Pseudonocardiaceae Xanthomonadaceae (0.02% ) Stenotrophomonas
(0.01% ) (0.03% ) (0.01% ) (0.05% ) (0.05% )
MR H EFT B FEH UL PR PR LA T TR
Rhizobiales Sinobacteraceae Pseudomonadaceae Sphingomonas Trabulsiella
(0.02% ) (0.01% ) (0.04% ) (0.02% ) (0.05% )
AT & H ABCEL N R R HFT R Y IR (E AR
Caulobacterales Pseudomonadaceae Sinobacteraceae Serratia Siphonobacter
(0.02% ) (0.01% ) (0.04% ) (0.02% ) (0.05% )
SERH PR LLIETE R Tt LG T 2 AL T
Mycoplasmatales Aeromonadaceae Rhodospirillaceae Duganella Pseudomonas
(0.01% ) (0.01% ) (0.03% ) (0.02% ) (0.04% )

S PHAE HAEXT R . Data in brackets are the relative abundance.
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U B A Y AN B AL E P 1Y 16S tRNA JE K 41
B2 T A W 1] ( Proteobacteria ) | i £k 14 ]
( Actinobacteria) | % 3 [ ] ( Cyanobacteria ) £l #1
"] (Bacteroidetes )4 A1, Horb DS IE B 1T 40 B S A
P, F R 5 BB 99.96% , K REMER AL A
(AN AP SR 0 5 5 M R A oA W] 3k 4 A
HWI12ZA0, 1R 55 JE B2 F ] (Firmicutes ) , Candidatus
Saccharibacteria [ JFI1ZZEF [ ] ( Tenericutes) |, [A] #8 LA
I T T4 5 (99.16% ) o 1220 73 25 Bir st 7K
b B REUME R R AR SRR T 15 AN,
FEA o JE & 4 ( Alphaproteobacteria ) | y-Z8 &
[ET L B2 & W W
( Betaproteobacteria) . 5 2k & 44 ( Actinobacteria ) | B
INFFEHE AN ( Flavobacteriia ) . 5 I8 M B N
( Sphingobacteriia ) . W 2T 4 5 24 ( Cytophagia ) #1 §-7%
FE 5 40 ( Deltaproteobacteria ) 45 . i il B 44 P £ DA
oA, y- I W WA TR,
(LT 55 (18 AR T = B 7 Al s E v s A7 2 S, B i
HUARN -8 JE B AR y-728 T8 T 4 1 F R 43 00 A
97.76% F1 2. 09% , Tfif kfi: e 44 P AH L 3= BE 43 501 Sy
97.84% F10.89% . 1 H 73K o/KF L, JLE R
2 T AUFELLIR R H (Rhodospirillales ) |57 50 ik [ A H
( Rickettsiales) {A ¢ [G & H ( Burkholderiales) | i #F
H H ( Enterobacteriales ) #1 {8 5 g & H
( Pseudomonadales) 7ZEPN ) 23 NH . HA 10 NH M
PISSREAR LA, HAEA A 1R 26 vp 2 8034 AH
B R, NZTIR T B S se Rk IGIR B A
M RS A P 431 1 83.929% il 13. 81% , 7 M g 1
P43 53, 21% Hl 44.52% . TERFY 2K TT KT
B 33 R, AR R E A
( Acetobacteraceae ) |37 7L IR A&} ( Rickettsiaceae ) |
% ¥ H #} ( Enterobacteriaceae ). & Hii @ Fl
( Moraxellaceae ) ¥ #1 5 B} ( Oxalobacteraceae ) | A\
T M B ( Comamonadaceae ) HI {3 #T i Ft
( Microbacteriaceae ) &5, Hor JK & mUME B AR Y DL
CLAR T R AT B R4 8 O E, i 83.90%
T oS R A P DG 34 T D £ MR T ) S R AT R R
VARV ANLE N E IVALTR Y QAN Z N S N I N o - 2 71
53.17% 1 44.52% o 1EJ& 7RG oeK-F L, IR
T 56 NE AR IR R B 5 KR Wolbachia 4 F:
J& Microbacterium A5 A ¥ R @ Trabulsiella . A
ST E J& Acinetobacter ¥ & J& Enterobacter 2%, H
o, KR EUHERE R HU AR N SR 16 TR AN, R 1Y
BRI IR 7> 28 (unclassified ) | H A2 B2 70 M

( Gammaproteobacteria ) |

R AU 5350 A 83.76% F1 53.12% , KK T o [R A4
JRIRZ  AHRLFBE 5350 13, 81% F1 44.52% , TEFH
A I K-, R B FE Enterobacter asburiae,

Acinetobacter rhizosphaerae il Siphonobacter

aquaeclarae TEPIY 73 Fh AT, e |l Bl HL A
B AN S 5 R 21 032 ASF AH 2R REAS ok )
A TP A A, R 0.5%
2.3 IRCEVENAERESHEDT
Alpha ZZFEVEFEECTAR AT LA 2 B A5 v 41 T
VI B 2R, AT 9 BT R ) b A
Chaol ,Shannon F Simpson 4 /1~ HIf) Alpha Z#EM:
REGHEAT M FR 2 3 n] UL, b U e s R AR Py
MR IEA B 0 B AR E . b
Hpk AR E R AT ) 41 R 52 i, Shannon
5524 0.83 F11.26, Simpson 551435124 0. 28
H10.52, Chaol 850551k 72.33 #184.00, Chaol
FHCHT Shannon $5 HUBE A, Simpson 45 £080/)N, 13561
FEfr YR G 20, R, KR EUME A
DA B 0 e = B S i T

F3 ICEBEERBRENARENSHEERSIT
Table 3 Statistics of alpha diversity indices of the bacteria
in female and male adults of the small brown

planthopper Laodelphax striatellus

ZFEEFE S Diversity indices

TEREI AL
vr EMESAT Fh/
e (fi# AR
< T
Samples N Shannon Simpson Chaol
Number of annotated species
(Female and male shared
species/Sex-specific species )
U Bl
41(20/21) 0.83 0.28 72.33
Female adult
T i A
52(20/32) 1.26 0.52 84.00
Male adult

XTI T BEAILAHAE , e TR REAS 19 )7 51 45k
FIESTEE, sl 2k . 45 R R A & E 2
PG, BB R B I A 23 5 Y R Z 41k
() 3 A B T B B () A A5 R R P A
Hr Shannon FE40F1 Chaol 855 il BE 17 51 55 11
L2 an & 1 fros .

3 i

165 rRNA W FF 5 A 1T B 3B JT 40 433 8
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Chaol35%%

B — R Male adult
100 A I A%t Female adult
s
k=
E 504
,——S
0 -

0 5000 10000 15000 20000 25000
ThEERFECH

Number of sequences sampled

Kl 1 Shannon $5%¢(A) Hl Chaol 5%k (B) Blifih iy 51 Ko (19 A8 1k il £k

N EE — HER R Male adult
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# £ 1.0- (
3o =
=]
€ g
5
7 = 057
0_
T T T T T T
0 5000 10000 15000 20000 25000
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Fig. 1

(AR, RE SRR DRI | iy 3 i A M AR
(1 Z S F2 8 (Hughes et al., 2001) . HAT, %47
REESVZ R T LAY RS (B TE 5B
BEAROMY F A N W R S 2 T T S A R A
PERBFSE A XD (Jousselin et al., 2016) , 4%
WF5% % ] 16S tRNA F1 Illumina Miseq I 545 A 15 1%
AT 5B R Al ol H A DA AN R T 2EL I,
HE— PR IR EAR P T P 58 I A T 5 LBy
TABEE Tl

E NI 3 I N ¥ AR N B N
Y—ILE R E RS T AN, 15 40,23 4~ H L33
AEE,56 ANE LT3 AT, X A T BR IR R B v IR
Ab HABFE B TE KRB Y kil . 7E%
SE T AT, ISR T T 40 0 3 (99% ) |, 4k
R R JEH H Y HAb B dl a8 oS AR R
N & BF Acyrthosiphon pisum | j5 W2 ¥5 % Riptortus
clavatus FIHRZ L3 Wy Phenacoccus solenopsis ( Haynes
et al., 2003 ; Kikuchi et al., 2007; FZER, 2014),
e B f5 9\ 4 118 Cnaphalocrocis medinalis 17N
3 Wk Plutella  xylostella, X M H ¥ 2% 5C @
Procecidochares utilis F1 - ;- SCHE Ceratitis capitata ,
B B VP AE Schistocerca gregaria DL N 53 H RS
R A Saperda vestita B, S TE B T [RIAE R L
B F 1T (Schloss et al., 2006; Behar et al., 2008
Dillon et al., 2010; B BEl&, 2014, X/hek &, 2016,
SRHLAE, 2016) o K REVANAEY) FERE T
IEFIRE TR Y (BREE 4245, 2006) , ABFSEEE R £
W iZ LA T 1R AT e 2R IR T K K EUIE N .

TEASBIFTE DI U H AR A 6 7 114 56 A 2 TR
J& v, Ut FHow Jm T B RR AT R R R > 2K e
(unclassified) . BFFE W, i MR AT 141 ) 200 1 76 B2

Relationship between the Shannon (A) and Chaol (B) indices and the number of sequences sampled

RN Z AR, e EIEFAS B i
WH EHE S EMGHEE . R EE E
Ih R MRV RN AR B A 2N S A H B FITG
TE B 21 AR AR 2 R 28 2 DB 55 o AN 58 2 DT
(Crotti et al., 2010) , FRIRETE RARSE Wolbachia H
DAL , 5 15 =2 52 0 i 38 3 A ) A 34 I A ) (3
H4F, 2016) . Wolbachia J&—Fh )32 5345 T 15 B3
PR N B3R AT, RE A R AU U a) e A%
PRI 21 R R A AT R, S BURRAN R
F ( cytoplasmic incompatibility, CI) . fk M A= %H
( parthenogenesis inducing, PI) F1%HE (male killing )
ZEP % (Zabalou et al., 2004) ., IL2Z 48, Wolbachia
k2515 £ R d0 8 IR AR PR 0 A& N G AR
(Hedges et al., 2008 ) , 4N Wolbachia RE ¥ B Y R
1 Cimex lectularius 16 5 B 4EEE B, B 5 RS
FPEML Culex pipiens %f 2% B3] A H0 P ( Berticat et al.,
2002; Nikoh et al., 2014), B F B 5% & W,
Wolbachia ™32 5345 1 K K EAE G ZH X ( QA SR B
B REAEAEFE A LAk Wy | oo Y8 i A T AR )
Hh, SRR BN R FNELAR [ 5 AR N 5  K A 2%
S EE (Rice stripe virus, RSV) B4 S AN TEAEH T 11
FHRAE (PP 525, 20065 Zhang et al., 2010) . {2
Wolbachia BETS 2 5 K KA E SRR, DA S 48 5 X
PAp A 2 SN I 12 G 1) e 4 D T s E—
HHIE o Arsenophonus J& 2 T /& B HUAR A Y — 26
WO LA A, R R, SR A G
( Novakova et al., 2009) , ZH 1E#s KE\ Nilaparvata
lugens RN C A &I, I8 11 55 2 A58 5007 5
ARWME T HAFER A P9 ( FIHEES, 20105 Xue et
al., 2014) B 7E A B 58 1 JK & AR P 35 4 A T
B, HHEFR Arsenophonus F1 Wolbachia 1F# K&l
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RN AT BEFEAESE 4 G 22, RN R AR /D L [A) A2 7E T [+
— 4 REVMAN (Qu et al., 2013) . FIABRER
U A KRB A T — 20 A BE

B RN A 2R 5P A DL &
BN ZREA K (Su et al., 2016)  HEREER Bk T4
PRI 09 A [W] T B8 5 B0 N G A ) T e A A 22
5o ABFFEH O T K EUME A B AR N A P 2 A
PEHCA A R SR B eI o A I mUME A i
RN LI STEAE S 3 S H e 0 R R IR I 2
5, B ARIE R ] oI AN LTIR DN B B AT I
PHATE  AEHARXS 2 B SARE]  eAh, BRI Ah i
FEAL, MERE I e rh 25 B B B R A A RS
1EZ A Bombyx mori FIMEHER B\ Aleurodicus dispersus
B Y ZFE D98 o S B RIS R, PR 5K
FMENE 5 i J B AR R A S AR ] i vh Ay 23 A
JER AN R ME A Y 1.5 A% DL, A i g
T YR E & Clostridium sensu stricto & HFF &
J& Ochrobactrum 4y 2 MER1Y 9. 19 F1 5. 07 75
(VFMISE, 2015), il DGGE HOAR 3R, e
3 EUAS [R50 =2 [ i 2 A ) ) AR 5 = B bR,
BA—EM2S, MR RS D4 500 (R
feas, 2012) o KCEATHCE KRS, /NEE LR AN
FRFEZRARAFHEY), i — LU R AR 25
SR AR A PR T T 25 R 2 R 2R R A
AT BB T 2R KR T T AR .

B AR & A KA, Hrhig 2 WK
Wit R 5 R R Z ARG T ER SR A YOG
F, 508 EMERKE CEFACEER ST & N B R
FH% (Engel and Moran, 2013; Wan et al., 2014),
RO B BRI R S 2, BE VR 2540 , A8k
SR EBAMTIRA T ARG KT K516 T UpE
EICHR , h A B d A3 vk e DA R 5 3 A 1
A PRI L 25 B LAl . ARSI T 168
rRNA {5 38 5 7 H R 4 T 4B 1 3 B A0l 3 UK
REUA A A I RE I A A S 2 FE T IR ' T K
REA AR DGR B AR S5 1A B T K R
PPN S SRR A ) o 28 0 472 1 B G A W) 2 T R 1) i
B, Rtk — I R BT e A AR s AR AR Y EAR
KFR KR 0 B 1 H R SR AT S
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