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W E AWK B Bemisia tabaci ( Gennadius) P IA TR AR S H), W1 58 T WAL AE BEAE B LQ AUk LR AE i
AR MR RPN T 3 FORRI A RRE T AR EEEAER RIBE RS E 3 AR MEET
(100.0.50. 0 J% 25.0 wg/mL) X404 EL N 36 Az e 19 L BRI . &5 R R W B Q R EUR AL N ILAE 4 B Portiera
W4 B 450 100. 0% ;B . Q KRR Tk 2B P9 34 46 B Hamiltonella )45 T 2R 4% 3k 91. 7% F1 100. 0% ; B 41 ) @l
WA N LA T Rickenisia WHT B3R 87. 5% ,Q B O B kA NI A WA BLQ B ml rp # AR A I 2], 46
F BKREHEMBLR RIS R 3 PSR R E T A GE L5 B.Q BURK B Portiera; IR V- E X EHEA3
A TE] B ok B B8 58 4 5 Bk B BV KY B Rickettsia , i IR < B 5 2 A8 AN Rl MR BE T 2B Rickettsia WA AN [R] 53 Ff
o F LBk Hamiltonella W RE S Z B E Z ML R E R, B —Pid BE AR E T 258 Hamiltonella {30
LR 100.0 pg/mL >50. 0 pg/mL >25. 0 we/mL; A 7 Ve BE A A 2 226 Hamiltonella 1% 5 3 2 F 4 7 > &0
BHEE>WRFIHER, SWESEIAERZE M LR Hamilionella (3R AT B EH 27
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A comparative study of the removal of endosymbionts in
Bemisia tabaci biotypes B and Q using three antibiotics
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Abstract A PCR survey of endosymbionts in one B and one Q Bemisia tabaci biotype was conducted. Kanamycin
sulfate, ampicillin trihydrate, and rifampicin were used to investigate the sensitivity of endosymbionts in the two biotypes
to antibiotics. The results show that 100% of all individuals of the both biotypes had Portiera. Hamiltonella was also found
in both biotypes, with an infection frequency of 91.7% and 100.0% , respectively. Rickettsia was only detected in
87.5% of the B biotype. Other endosymbionts including Wolbachia, Fritschea, Arsenophonus, and Cardinium were not
detected in either biotype. The three antibiotics failed to eliminated Portiera from any individual of the B and Q biotypes.
Rickettsia of the B biotype was selectively eliminated by kanamycin sulfate in a dose-dependent manner. Hamiltonella was
also eliminated by all three antibiotics from both biotypes. The ease of elimination depended on the endosymbiont species,
dosage and the interaction between these two factors. Rifampicin was superior to ampicillin and kanamycin sulfate in
eliminating Hamiltonella and high dosages were more effective than low dosages of the same antibiotic.
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BT A S M SZ BC AT O WA 4l 2R SR T, A0 K
B 2= 24 A ERF A R 2 A FF (Dinsdale
et al. , 2010; Xu et al., 2010; De Barro et al.,
2011) o Hh T BM A9 iy 44 W R A DR, R SCIR TH LA
A SCHR Th R Y AR ) R FR TE AR S B R Y 44
PR o MRy EUAS [A] A= 4 2 22 [] HC 25 320 F L AR 3 )
1% B AE W) RUAE 55 1 1 RE ) 45 5 T AE TEAR R Y 22
S, Hoh B R B — R R R AR E i
20 4ERAL A A& [ I 2 K UK, i ™ R 28
PE4i 2 (De Barro et al. , 2011) , 4R FEE tHF
2% 5 B 1 e, Q B Ry EUAR AE ' FLH B 48 5
VE 1 A 0 18 DA G B 50 B L ARSI 2 5 o] B
A GE Y 5K o e L Q BBy Bl E T 2003
AEAEZF I — 4l & (Chu et al. , 2006) , 75
B IS Y L AR i 1) 5L, Q A Ky mUJT 4 7 4 1 Y F
NIGE K, PR R AR AL R AL R KT T
M X254 B Q BUHAy mUK AR, ZE AL 5T T L JR AR
Hu DX IR Kb, Q B A w2 U T B AR
Ky EL, B A Y M E — Bl 3 2 R K E=UAR R (Chu
et al. , 2010 ; W45 ,2010)

FE Ay B A 3 2R TR A A AR AR TR Portiera
MR A N4 B Hamiltonella | Rickettsia | Fritschea |
Wolbachia . Arsenophonus . Cardinium ( Baumann,
2005 ; Gottlieb et al. |, 2006) ., JEA NILAEFHAN T
AR by EAAR PG 1A e, AN TR) A A R LY D A
PN A T EL AT AR DL A JE 2 AR R AR s A N R AR T
JUF- 1 B H A D T A 26 AU 1% 40 L X A7 4 A, AS [
A= Wy B A B A N S AR LA O () O 2SR
fiE (Baumann, 2005) . J5t AR 34 20 3 5 & K
PR kA, AT LS At 27 32 ) vh ik = 0 a0 5 2
P2, Je 2% A7 06 BT AN AT BB A o U AR A0 R
ST EACE BT 6T 0, B AT DUSE e i R Ry A
Wy e M R HE AL, G S5 R B BF 5 K B Rickettsia W]
D 2N 0 s 2T | <O . O O 7 2
( Kontsedalov et al. , 2008 ; Ghanim and Kontsedalov
2009 ; Brumin et al. , 2011) ; Hamiltonella 5 {5 |
1% 3% AH W) XA 9 55 19 BE 1 A G (Gottlieb et al.
2010) o H i A& &b 55 3% 00 by JL N 32 T R SR GE
AR BT LA I BT A= 22 400 10 350 Bk 0 B Ly 3
A= T A BIE Y ) i ) R T B

AWEFE R A by B A 36 AR R e e S 1, B
FT N ILETRTE B LQ AUMERY EUARN A Hh 1% 43 A7 gk
e [l i R ] 3 Fhpi A R 40 B TE 3 FhOA 6] /9 vk

JEE T Ak BEAR A R HL R BT AR R AR R R
X AR T P S A T B 25 BRABOCR, i SE BRI 3t
Az TR R AR Ry SRR L R T P S A TR 2 RE B E
TR

1 #HR 57

L1 #iXREHR

ARSI BT TR BLQ BUME A &Lk A T A E A
M A2 g i 35 -5 AL T 5T B 552 36 3 ) % 4 18 Ay
PR, Hoh B RUFEH W L4k fRim 5=, 2452 F 6
AR Q B —ah 4L BRI IR, ZA B A 2 4R, Y
[F1) A $22 fiph b A o) 5% LT, 2 b A A BB i P B
WIREA B 1 ACREPL M 20 Sk Bk
KA BRI M U0 Vepl B U1 Y3 2 & T
(cleaved amplified polymorphic sequences, CAPS)
B 7 1 % F Ho 4l )% (Khasdan et al. , 2005; Zhang
et al. , 2005) ,

1.2 DNA #32E
R IT5 S ik EMS 2 (2010) .

1.3 JE#HE N LEESD

HT T 40 A 2R A B R Ry L A R
AE T R 2 5 M PCR S AE A I 3] 1 19 16, P otk 7E
PCR Z I, it A 14 2 Ak #1595 3k Sl k3 Bl DNA
B AL ] Universal WGA Kit (b 50 K B FERHLA
FR/\ %] ) , i i whole genome amplification ( WGA )
FEARE JH A B DNA BEAR 97 4% 5 4% (Silander and
Saarela, 2004) , 4" 14 J5 1Y 7 ¥ 4 JE 17 PCR A,
ARy EAS [ P 26 A i S S v R 51 9 1 168
rDNA ,23S tDNA B{ wsp 3£ [H Bt (Zhou et al.
1998 ; Chiel et al. , 2007), FiA PCR J W A1 £
oA 25 L, 5 2.5 wL 10 x PCR Buffer ( &
Mg**),2 pL dNTP (2.5 mmol/L), b F#f 5| ¥4
0.5 nL(BI1 ¥4 E R 10 pmol/L) 1 0.125 pL fY
TaKaRa Taq (5 U/pL) ( TaKaRa Biotechno logy
(Dalian) Co. , Ltd) . PCR 7% ] 1% B f #% (0. 5
x TBE ) FL Yk A ] , 7 Biorad & B¢ 54X 1 W%,
ILSRE R BRI 20 Sk ARy B P A sk
FE Ry B A BN O, AR R R 3 AN R BEIK
PCR 43 1] 5 B — > BE A Xof BRI — A~ [ 4 o) B LA sk
HiRZ .
1.4 mAERLE

H A T A ) M R L AE 2 B (Ruan er al.



- 192 - W B B4R Chinese Journal of Applied Entomology 48 4

2006 ; Ahmed et al. , 2010) B 5. IrHiAEE
HAMEF AN HRRMBAR RIBE R, H
Amersco 23 H] P b o X B WS EW)  H5 25 g TREAE
F10.005 mol/L R %t (PB,pH =7.0) & T
100 mL, 14 3] & 25% FERHAY 0. 005 mol/L A PB,
WIS B % 105 F 2.5 mg IPiER T
RS Y, B4R & i A R (100 ,50.25
pg/mL) A4k FRZH W ZS . K0 P AR Y AR Ry L
B2 40 Sk T A ] R AR b ) R AR R =R
MREE 48 h J5 45D VF R RR S 1 5 Ay A
A Y0 ( Portiera , Rickettsia , Hamiltonella ) 1 12 15 15
O ,20 Sk Ay B — A B, B — AR Y AR W] 4b
BN 3 MR AAE 3 N EE

1.5 HFESTMALIE

bp
4500 —
2000 —
1200 —
<— 1000 bp
800 —
500 —

bp
4500 —

2000 —
1200—

500 —

AN T 9 B2 1 3 A4 A 2R 00 Ry 1P e A= TR Y
LB R A SPSS %K {4 A GLM ( general linear
model ) ) 575 & J7 22 3 M 75 15, HUAE 3R OR kR {E
YR R[] g R, B0, 05 8 35 M /K S, 2R )5 LSD
PR B EAT HE#

2 H#REHH

2.1 B A QRMAHE MM EFKN

B R Q YA A m\ AR 5 A 5 AR N 2k AR T
Portiera, 7 W R ¥ S 100% ; & 4 N A W
Hamiltonella 7 B Q X &L 5 2 GEAG I 3] , 4 &
ZAH R 91. 7% Fi1 100. 0% |, 1M Rickettsia S {E B
RUMRBy EU AR DN 3, R R 87.5% (&1 1), HE
WAE N IR TR AE B LQ AR E b B oK A 2

bp
4500 —

2000 —
1200 —

500 —

<— 900 bp

E1 BEF1 Q BUIEM B E & N & & Portiera F1)% & N & & 5 Hamiltonella  Rickettsia {4 F il
Fig.1 PCR detection of Portiera Hamiltonella and Rickettsia in Bemisia tabaci biotypes B and Q
A. My DNA marker; 1,2 JkiE Ny B BUMB B Portiera;3,4 JkiE 2y Q BN Ky B\ Y Portiera, B. M
marker; 1,2 ki85 B BUEM EL A Hamiltonella ;3 ,4 Yk N Q BUMHM ELAY Hamiltonella, C. M Jy marker;
1,2 Ykt N B BUARKY BURY Ricketisia ;3,4 JkiE ky Q TUNR K BLAY Rickettsia,

A. M, marke, lanes 1 —2, 3 —4 indicate detection of the 16S rDNA gene of Portiera in the B and Q biotypes,

respectively. B. M, marker, lanes 1 —2, 3 —4 indicate detection of the 16S rDNA gene of Hamiltonella in the

B and Q biotypes, respectively. C. M, marker, lanes 1 =2, 3 —4 indicate detection of the 16S rDNA gene of

Rickettsia in the B and Q biotypes.
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2.2 MAERMEAMENILEFHERRR
Mg N R R 3 MR R kTR 1
ARELBR BLQ BUMHRY B A= N AL A= 40 1 Portieras
IR W TR R AR 3 RO [ B9 MR B fE e
AL ER B RUME B A N LR T Rickertsia , 1 TR
RIREE R AEA W) Mk BN 22 BR Rickentsia 1) 301 A
[7], B 100. 0 wg/mL B Xt Rickettsia T 35 3| 5%
A EBRBCR HRARKE 25.0 pg/mL £ BRICRR

£ BZE Removal rate(%)

FIARF

Rifampicin

AFHER

Ampicillin trihydrate

ReH AR LBR (& 2) 5 [, 3 Fbi 4 R LB
Hamiltonella 15 2R 52 Bt A5 28 Fl 28 DL SOk BE 9 52
Wi o [A)— Bt AR R AN AWK B R 25 B Hamiltonella 1)
BOR R 100.0 >50.0 >25.0 weg/ml, A6 R &
AU AR 2R LR ORI 2 A AR > AN H & R
> TR R R R, & WIE 5 & PUE R Z A 2R
Hamiltonella WICRY BA BFM 2R (K3,4)

E100 pg/mL
50 pg/mL
25 ug/mL

HREMER

Kanamycin sulfate

2 3HAAREIHMABNKRETN B BUEME R ELEH Rickettsia BEBRBR LR

Fig.2 Compare the removal ability of Rickettsia in Bemisia tabaci

biotype B to three antibiotics under three different doses
TE BB P M £ bR iEDR A RVNS FRRRTES% RV 2R BE. THEF,

The figure data are means = SE. Histograms with different small letters indicate

significant difference at 0. 05 level by LSD test. The same below.
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3 3FMMEZTEIMAANRE T Q BEMAE K
£ N AEH Hamiltonella B X R LR

Fig.3 Compare the removal ability of Hamiltonella in Bemisia tabaci

biotype Q to three antibiotics under three different doses



- 194 - W B B4R Chinese Journal of Applied Entomology 48 4

120 —
a a
100 L
S 80
z
g
S 60
(=}
=
&
40
oy
&
20
0
FIAETF
Rifampicin

AFHER
Ampicillin trihydrate

B 100 pg/mL
B 50 pg/mL

25 pg/mL

R EMER

Kanamycin sulfate

E4 3MPEEEIMABHORET B BERERER
4B Hamiltonella %R R L&

Fig.4 Compare the removal ability of Hamiltonella in Bemisia tabaci

biotype B to three antibiotics under three different doses

3 g

KT 4 by mU s A N LA TR Portiera IR AR N
it 2 FH  Hamiltonella ., Rickettsia . Wolbachia .
Arsenophonus . Cardinium F1 Fritschea 75 #H ¢ &
% 18 ( Zchori-Fein and Brown, 2002 ; Weeks et al. |
2003 ; Thao and Baumann, 2004 ; Everett et al.
2005 ;Chiel et al. , 2007) , ASSZHGEEIRFEH B.Q
RUSA Ay J 35 485 4 2R N 3 AR T, oA 3R AR TR
Hamiltonella 7€ B, Q 7Y 4 45 m\ v 35 6 A i 2] , ifij
Rickettsia H7E B RUM A B P A 2], 5 Chiel 45
(2007) [y 45 AR —%K , Chiel % (2007) #5845 S %
B UL o 5 ) ok mURRORE P, WA 3k AR T
Hamiltonelle S AF B BIh 2345 , Rickettsia W {F B 7
A Q AIh A 7 A, Chu 55 (2011) By 45 2R & Bk
A WL E T Hamiltonella 15 B, Q BBy & b ¥ A
4y A, T Rickettsia 2 7E B BUAR Ay B A 2045, 5 AWF
FEP SR —E,

AN T A= 4 2 A AR by A 3 A TR A T
(7] — 2= 49 R A [ 3t JER R R 19 00 Ay s A 2 T ) SRR
YU SN TR] R B b A AF FEAE W A5 R R X 2 5 e A
B ERN LA TR SR Z A dn: DL 5]
Aoy BB RE IR A N A B Wolbachia F1 Arsenophonus
RAE Q B oA, G 3 53 51 O 33. 0% F1 87. 0%
(Chiel et al. , 2007 ) , T EHT WL RIIRE R
ZR B0 A0 3 B RE AR N AR A2 T Wolbachia 78 B Q

0 o 45 S8 T Arsemophonus FLZE Q981 43 46
Q BUAK A5 B Wolbachia F1 Arsenophonus (1 B Y 2 /)
H)4 48.0% F1 44. 0% ( Ahmed et al. , 2010), %
Ab A 3 A T 22 R Y R OB R R T
A 5y TR e 5 kA, A0SR [ SE % M I T T
X i Q Ry mUHS 4 R A7 AE #5217 Hamiltonella |
Rickettsia \Wolbachia . Cardinium 117 22 B 8L F1 %YL
IR e P4 (Skaljac et al. , 2010) ;Chu 45 (2011)
H 0 by L N 2R TR S P ST X R AL AR R
B Q AU EU A I K B, bR Fritschea 5b,B . Q B JH
¥y @\ ¥ 1E 7E Hamiltonella . Rickettsia . Wolbachia .
Cardinium }. Arsenophonus [ % #H &% ¢ M % ;
Gueguen 55 (2010) A RIFFE R WA 95. 0% 11 Ml #3 B
Az T AR AE NS AE T, A 59. 0%
iy B R B AR OO R G 4, s B Y ]
B 7 Hamiltonella F1 Rickettsia , Q AY [&] B 3 7
Hamiltonella F1 Cardinium

43 K 40 9 1% ( whole genome amplification,
WGA) A I — Tl Xof 42 8 35 [A 20 Iy 91 3 47 3 3 4%
PEY G AR . JT LA, W WOA BER Y 1S IR
i DNA AR A58 H R A A58 5 UOR WGA
AR T R AN AW, w7t R A
FJE N IR PCR SN Y RS . AWF5E K 3
FPHTA: 3R 3 AN 68 25 bR M00B B0 A P A R, % 45
5 Ruan %5 (2006 ) Fil Ahmed % (2010) ff 5 5t —
o HAh AN TR T AR R 2 BR R AR A 3k A
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R RCRAN R, H PR AT g 5 4% B2k 3= 09 4F AL
FEATR A G, 26 LAY fi B o 76 Ruan 4§ (2006 ) il
Ahmed 45 (2010) WP A RIE, AN H R R
R A P AL L2 A0 o U A P 2 T 00 T Y R P 2R
B 055 B, T M) R - B9 1 P BIL ) i o A T
DNA ff) RNA Z R B I 2 45 5, 40 il 40 i
RNA 15 5, By 1k RNA 2 5055 DNA &4, A
BT RNA % 553 2, fff DNA FE F A& s 1k
(Campbell et al. ,2001) . i B K8 % & (49 7E AL
PR30 o 45 G A0 s A B AR Y 30S W B B Y 168
rRNA, 3 formyl-methionyl-tRNA 5 30SrRNA
e BHWT AN T A A B G (Choi et al. ,1980)
T3H0 ARG BTk B 1Y 3 Fh BT AR 2 AE BT I B 0 Uk
JE T REAE — U1 25 R 0 by B 9 AN [a] B i A 3
AT, HE AN R B0 AR R 2 B AR T LA K 7E R 4t ik
JEFZRAF T RE A% 5 — b L BR WS 0y B 0 A
LA R T2

BZ L ARBEFEVE T3 R A R o Bl AE 3 Fb
AR S (100.0,50.0 K& 25.0 wg/mL) % 4 #y
AN IR TR ZBRACR , W T L BRI E
TR A AR by LR AR, S R Ry G N R R T Y T g
BEE TR . WFIE R BLANAR AR 3 FOR RV R
FBR MR B PN AR T SSOR B0 T =R T R R M
R IR 3R, PR Ot R AR - A A By L P 3 A
B ) LA Jhy — Fof i P T A7 2504 5 R AUE 5 R Ry EL A
AR T RE
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