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The symbiotic bacterial species Wolbachia pipientis is a maternally inherited, intracellular parasitic

microbe common to arthropod species ( including most insects) and some nematodes. This bacteria manipulates the

reproduction of its hosts by different mechanisms, including cytoplasmic incompatibility, parthenogenesis inducing, male-

killing, feminization and increase female fecundity. In this paper, previous studies on the interactions between Wolbachia

and Drosophila is briefly surveyed and discussed.
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I O SO v 1 o NS D M. O o o e
Wolbachia WIFERN A= ¥ 27 o3 A ok SR8 A= 58 15 3l 1Y
P EIATIER , LR SR AR 1Y Wolbachia TF5Y
PR B AT TR 2EATE, B TE ARG I S fit—
ESTE
1 Wolbachia FEiBMERERBRD
%I

2015 4 Weinert 55" 1238 52% (1715 I 8h ¥
Wolbachia JE&Y% . P& #E M JE& Y Wolbachia W E A
150 ~500 J3 A, REEAFAE T4 85 A1 51 S 41 21
AR, 7 D QRS | 5 3 A 9 JUL A 20021 1f 4
I IRRIRG N I E L 2t el SRR S 22

1986 4T, Hoffmann =22 WEVE D simulans 1
YR IR W AR N A7 AE Wolbachia, 1997 4F Min &
Benzer' ' {38 SN N K AR Wolbachia , I % 3R
Wolbachia W) wMelPop ¥k R I&YE D. melanogaster , 5>
SEE EHE T EA RIS U A R A
Wolbachia AHF 58 2 , 10 Richardson 25 #647 D.
melanogaster N Wolbachia T 7% R4 0 Hr, 45 % 2
7R D. melanogaster ] mtDNA i & & R 5Kk N
Wolbachia Wi 22 5 F 02— ,Mﬁfgj?ﬁ%?ﬂ%
i Wolbachia i1 15 355 F A0 BT 4% 1 18 8 74,
Siozios 21 F FH wMel . wRi . wAna . wWil F1 wSim
PR FE DR 2H P SUAE MR ED 76 D, suzukii JE 4P
5K R B 5 Wolbachia UG L (9 F 51, 46 %R £
Wolbachia V& Bk H #1 B9 wSuzi F& K 241 ¥ ¥1] ; Kriesner
SEUOTLE A8 4 B b 35 L AR R BRI K B D.
melanogaster 11 Wolbachia )L 5 3% | I £ 1 K
MY Hawthorn | 38 [ B 4 22 0 [ 2% T 6% = i1 X
FER LM, ARG Wolbachia *F 4K K] D.
melanogaster & 43 £ 1) 5% WA, & N BIF 58 35 F A
Wolbachia W) 16S .rDNA F1 wsp &K FE 55519 %5 D.
suzukii (/)7 DHIERAVEE (5 S VR SE R 45 1
A~) B9 Wolbachia BEATREIN, A BLH [ 5 Bl Y
Wolbachia J& % % 36.7% ~ 80.0% , ¥ J& T A
I AR AT X R E AL DL = S R A
KEE3 N HLX D. melanogaster B Wolbachia #4757 HF
5%, W] 3 M IXIBYL 1Y Wolbachia #B)E T A 41, B
(¥) Wolbachia J¥-31 B[R], A7 AL — 5 22 57 5 0F AL
A2 BE TR B 4 A, e BT AL KT R e R g
Wolbachia 51 & 5% ZLHY CI, T 2= R /S JE 5 g o
Wolbachia 516 (4 CI 58 AR XA 55, DR g v
Wolbachia Afg 58 4RO HIR I8 T Wolbachia 7172

B CI, T RS 5 Wolbachia AN BE 58 2 48 8 5%
PR MR Wolbachia 511 C1, AN, Wolbachia 1
L SN S R o T o S I BT B U Z N B LS 5
eI AT 56 RS MM IR N Wolbachia BT
SR b DA 8 DX 3 1) A B B RS B, 2 1k 2~ 41
U A AT A A AN ) A g

2 Wolbachia 7= R8P RIEET X

2.1 EEEE

Wolbachia 72—l PEAN LN LA BT, 75 1 32 1]
A AR AR 7 2, b I o B 40 S 7E g 32 AR
5] %) FE ELAZ 45 ( vertical transmission ) J& Wolbachia
FLHE R AR O a2 AN TR R R B
Frydman 2521 A N KRG Wolbachia 51, O
LR AT 40 M 52 v A R i Wolbachia , W] RE 23 15 3
Wolbachia TER 0 I B AL RE R0, WA R
B Wolbachia 1£ D. melanogaster Fi PN BEF] FH 15 F L
R LT S BE R AL
2.2 KFEHE

1995 4, Werren B RO GE IS D.
simulans 7E N (1) — & B R[] Wolbachia W7K V-1
B (o B m 14 % , horizontal transmission ) ; T 4F
Bennett 252 X B g 3 4 ANEYY Wolbachia )R
H BB R R AT, & IRWEE Wolbachia /G
0P 18% o AT wsp RGEKE 53 M, & PR B Fh 4
TCHYIFN D, eurypeza 1 D. nr. basimacula ] A Ff
D. dasycnemia ,D. redunca F1 D. prodita %59 Fpa]f7
e Wolbachia K FA&H5 .

H AR Wolbachia /K-FAEREEAZAE R A4, C4k
B A [FRE A R AR B R KR RERT
IR FR e B R ] A 7K P A5 R K B LS A A i
PRI K- . 31X 3 PR TEAERE R P ] B
RN AN R BT T AR T W ST A S e i A P 3R
LR

H HTAS [ g 32 18] 67 93 9 2 A AL B 19 AR 280
TR A AE 2O S AR AT A A AR T8 e ik
JiE Vijendravarma %[27] I D. melanogaster 2
£ 15 £ [7125 (cannibalism ) B | 1 Faria' ! & B
BRI IE Wolbachia TR WA 8] /K V4% 15 1Y BIL ]
Z—. Brown & Lloyd[zgjﬁﬁfyﬂT%i@ﬁﬁﬁgﬁl‘%
Az 185 B AR TR KL Wolbachia FITESE .

3  Wolbachia B33 R 48 H 22 M
KELHEIER T Wolbachia il 33 A [F] 75 252 W
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SR A 32 R %) A= BE TS B, G045 75 0 M oA o8
VG A ME, WA, Wolbachia (51 1 32 L8 754 |
WELE 2 LS5 7 AR SR, Wolbachia 1755 1A IOHE 21 5
( parthenogenesis induction, P1) 5 CI #{LL, & A FER
NGB R, (B I I G A SRAE — SE 27 A 0 | g
N g v SR w5 POk DL el M M Ak
(feminization ) 152 Wolbachia 5% Wi 15 3 H) — Fh BE L
T B R E S H R Hh bl e B, 5 R AR i B
FEH B rh 2 8 T S 1325k W Wolbachia
RS VA Y HE
3.1 FERHEMRAERM

4 B J5T AN 5% F1 ( cytoplasmic incompatibility, CI)
I Wolbachia 5|72 i 2 Hh e 338 19— b 2 B, 4 /K
Y Wolbachia FHEPETE T FAEYE Wolbachia B Y
NIF) it F: Wolbachia WMEETE FACHCIS | S2R5 IIANRE
EHRE EWGBET RIS, HETx C1 LY
e oS ST R (e D = N O (1 e 3 B O 7N
RIFERE S FEIURT miRNA 7K X4 B
JETFWFSE . B CI 32 315 T 844 8 5t Wolbachia H
R B ERFZ M

ERT Wolbachia 514 CT B9 4 F AL i A B
B0 {H - L AR (1ock and key model) ,“#%
[R-IH3A " FEAY ( titration-restitution model ) F1“ Yl 74 ”
F A (slow-motion model ) 7] 7F — R B2 B | i B H 9k
FLHf Wolbachia 512 CT ALY |« Hii-4H fL FA
NN Wolbachia X} 5L Z 4G T AT B2 ( L« B ), i
LRGP EMABEIE W R IB T 3B F 1R, G
T=, 1B AN SR IR 40 At rPAFAE AR (R ZE R ) Wolbachia (81
gL )  RefiAC R YL B AT REAS BRI IR 1E
WHREB . LAY 1998 4F Bourtzis %5 W 55 A “ &
1" ( modification ) F1“ E K" (rescue ) IHEA[A] , J&: H
AFFEF Y E R, “BER-IT10 7 £ 8 B Wolbachia
BIE TR F AR B RO S A G A BGARAE BE
AP rhILEIRS R A R YA IER KB, H
ARG A B P AFAEAR TR Y Wolbachia , W] A 52 K5 I
Py gL R S B8 IS B A DLIE R &
Ao W BRI A Ry PR AT AR AR YL A AR S
G N T A R Y AR R B, AR S B
RYEER TR D, A FERNG & T L i
A Z ] R IBEYLRI R R Wolbachia , —HTERE
AR R IRG RS IEE KB . P L3 AR
TIFRAEAE B BE  AEFE CL AL 43 Sk W3R o ok A R, il
W98 25 ) Bl

WS E ATV XT Wolbachia 518 CI
117 —FHFSE . Awrahman %52 3 2o AS ] 4 191 b

2 D. simulans 3K BSLE , B IVEYL Wolbachia ) D.
simulans B3 WA B 0y mr, BB b 5ok
YL D, simulans AH L, B YL JE 4b 2 1P D.
simulans ¥§ T /0 itk —F R D. simulans
(AL | 22 FE 52 il Wolbachia $E[RIXF CT 72 LR B0,
Richardson %:32: A P8 I T B D, pandora
FEESCI I A Wolbachia 559 CT I M W il
R RILD. pandora FRENFGA R ERE A 25
& C1, HTE D. pandora PP M7 R MR R CI
Bk, Cooper 26031 355 D, yakuba 2 & i h D.
yakuba \D. santomea M D. teissieri = YR AT
GG IR B I Wolbachia 5| Fh s FH] CI, A
Wolbachia JE&HG% i e S b v] B8 X Fh Py sl Fh 8] C1 A £
PHYER . 46, Wolbachia J&4 T30 D. melanogaster
&N mRNA Fll zipper JE K K ik 1, JF % 5 I
Wolbachia [EG 55 3E D, melanogaster 1) zipper 33
FEFEIR, FEGEA I CL TR Y 3245 BB i A2 2 3
15 , 7< B Wolbachia FEFZW D. melanogaster T KA
T A R T B0 A S B R Y R T R R DY
Yuan 25 XF Wolbachia 55 D. melanogaster B CI
S FHLEIEEA T e 2 1 B2 2 e B, 48 USSR
HFIA ] AESE Wolbachia ¥5'F CI (5 T HLHI 2
— o Xi ZEB BT R S2 AR kR S Wolbachia AR
HAER, &L Wolbachia i1 P85 15 F #G & H %
B, N5 CLR A, AR X Wolbachia 5200 S i
Hira £ R R B KR WX HERNE
Wolbachia 75509 C1 BLG A 5, H ILHEN Wolbachia
JE UM R Hira JE D355 F AT REJZ 51
CI W53 FHLfl Z—.
3.2 EERE

AME (male-killing ) J&45 75 i 47 v i = 240 Jfd 5
15 AL L Gl A 5 | AR 1 e VR im0 A 1 B
T, HHETH Wolbachia 712 %) A% Mt 3R AU AE B 5
TR A, SRR LI T Wolbachia 5l
ARG HIFARZ I, MR A FR
TSR S 25 B P RO =X, Wi R A TR IR IR R B
B e B R A AR 4 U Be sl L4 H B Be s
WA HELE T b MEYEEBE RIS N Wolbachia 7K-V-4%
AL

AR I A SR A R SRR
FEKFOIFE 7N 758 i 2l i 32 iR A AH BAEH]
P IR TR Wolbachia J5% T30 1) A HEAE FHAEFIRE
AT RESE e S § A i T RE DL R AR A
T XI5 Wolbachia ™H B #5232 25, UL, 55 %
THfE P9 £ TR 7 SR 8 g v o R o B LT A A
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FMIIR 3 AR TT LA K SR w3 A 405 DTS el B 1
(AL R G5, LATE N HEEAS R B =Y pedbh, 1 &
{18 A% A o 35 PRI 28 T LA SR T A v Pt & 4 | X
AMEVE T HE S SR IX 5 T Y BIF TS I A RRAZ 3

5 A T 1) 200 L 2 ML T 5 3 AR R SR TR A
Riparbelli %) 1 55 & Bl Wolbachia ' 5 1 A
BRSPS N NI A BN Nl = I
ALAT 2257 R4 A 2 26 R R AT O XTI 5
S5 K Wolbachia 55 A8 A BEAF AL 04 FF 35 , Ay
— WS IR LG (1) 43 1 DL 85 5 LAl Wolbachia
FURIRMEER S 2R AR R A G, b 515 £
PERIDE RGUA B B VIR HBAR > T B A

yEAA
HRE,

3.3 Wolbachia 3% 518 E fth 75 TE B 221

Zug & Hammerstein PER T Wolbachia X115 F 5
Hh— S5 T ) 52 T, 6, 45 1S I 7 e D AR 7] K
BN ZE ) Poinsot A1 Mergot F FHHT A4 2 1 Bk
T ) Wolbachia & 7% S0P SR B A4 (1) A= 58 )
TR, 3 RFHASE 1 5384 Wolbachia H5 A 4
FHE . Hamm 2590 % B YL Wolbachia 1Y ME1TE
D. suzukii A5 J1 TR ABP= A 1) 5 AR B0 5 B R
e rE SR TG 25 25 . Mazzetto 55 BF T & B
Wolbachia F1 D. suzukii W335 6] ) B A A= 56 2R 538
&Y Wolbachia HIMEYE D, suzukii 4258 S48 0, x5
Hamm BYWF 45 RA— 20, i — 20 i i 4=
HAE A B TR D, suzukii BT

FFAERTAT Wolbachia i 7 #0523 % 1 32 7= H AR JE
PEEAVE . Charlat 27 X AEMINEHLIX D, yakuba
FRERTIE A, 5 I%FP IR 1 Wolbachia Xt HETER
g A A 5 7 A W S S e AR A Pk A i
ok, dE o B 9E B Y Wolbachia W9 M 1 D.
melanogaster &7 1 Wolbachia /R 3 [K 51 1] GE 2 4
PE4E ERAETE ), HE— D Wolbachia W) FE R Y g
D. melanogaster FhFH T 4 R R T HET BLA I R 2
— 81 Wolbachia XTWEE 508 4 58 1 (1) 52 i Al BE 5
&L Wolbachia WIFNE 25 FE Mo fs EG S F AW R
AR MATEEZ B AR RE RS EAH RN
M, XA R M APRE 5AL o R A AR T A
FHRME - Wolbachia 34T A F A= ¥ By 5 4 187 1
iy

Wolbachia X} 5 75 iy 14 5% Wi 3% B Ry 2 K 2% 4
%, Chrostek & Teixeira TA A Wolbachia 11 wMelPop
AR Y Y D. melanogaster a4 i /&—Aa
FERIVEH S FEmREs 0 BFgE = B Wolbachia
B D. melanogaster =48 S1W0ER | 4h B & & I AEK |

P A e | BN K i R | S S S | o
Wolbachia 52 i 5 W8 75 1y 19 32 2 43 7 HL 6l 5 A
WS,

Wolbachia X} 3 R WA T A2 A5 A1, ik 12
fefidr, TEA 18 F8E 75 5 T, Wolbachia T #k
wSuz 1€ D. suzukii 2 F) R0 C R 7E AR 2R 1= 3
i, BEORYT D, suzukii FFHRHUPIF RNA J535 , (H X Ff
PUWRE IR P TETE 1% R MR 5 2y, Wik —2P
fERE T wSuz BE WIAE T A SR FhBE 9 R R
wMelCS TEARF wMelPop T 1 7E S i 37 5] 1% i JpR J
TR RIS C 55 55 (R 220 BEAE B 1 FFET-
T AN, Osborne 28 BF9E 22 B Wolbachia BEMEIE N
WA % J7 . Shokal 224 ifF9Y 0 D. melanogaster
0 f N & 2 B K N 3L AF Y Wolbachia
Spiroplasma 1) 5% Wi, 50 HE BT B 1 B0 B A1 E 2
T

Wolbachia 5 FE #8095 7 AU AR TE — 2 1Y 5%
%, M D. simulans TG 8EE 352 W10 B, Wolbachia
RETT B LR &5 700 71, 2B Wolbachia 175524 ¢ 1
B FRTTRES 518 RSB TR . LA, Peng
& Wang LA D. simulans “HHHF 58 % 52, R FH W52 [ BiF
A T—RE IR E T Wolbachia JE& 4 X} 5 b IR
B SN S, IR A E 5 PCR A, R 90 SR i it
N BE 15 HAR N Wolbachia )% 1 4 > IR5E A
FFE R FIKI KR UESE Wolbachia JEYHE WL
D. simulans W) W52 2 W 8 1, W8 K N Wolbachia
(95 5, W2 2 3 B FL Wolbachia 71 6
T E FEAHOC R PRI 3R DA 4 /e 1 2 IR
Fvife ", BEE TS ARBIR A, Wolbachia 55
R[] P18 B G 220K AN DR b g 2 90 L R R, AT 42
B Pt HE PR 4 2 | R 2 55 U AE o F K AR
B[R] # B B AR

4 INESRE

O R 1y g Y FP 238 4000 £ Fh, (H
Wolbachia 55 W A0 T AE H W F 98 = 2460 T D.
melanogaster \D. simulans D. suzukii L2/ DR R, B
FASCHY 53 T HLH A TG A B — ARy R
B & R, Wolbachia 520 S M8 A58 11 | F5 4w o PE TT |
WS S I8E 1Y) 53—~ AL At K 25 15 3 B R A B 4 1D 1) 4
Ko Wolbachia 55 3R W 22 4] 1) OC 5 Bk 52 38 1% 75 5%
Wolbachia B s Y JEAE T2 5 Mk HUAF % 1
Ui e ik LA KB AE R A A1, D BE O R 32
TRtk G W R (C) B (P) 58 K E LR AR
i) I AFIE. Wolbachia 5 FE M8 1R A H.5E 5, 1
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ZIEW LM ZE, AN, Wolbachia W] HEVE N —1
Z AT — R — 1 32 b, BRI R [R] Y
PUBIE BT T R, 5 (0 1 R AN PR R i
A7) o XTI AT A B T H# Wolbachia HEEAR
PEAb | IR HEST Wolbachia QAT 45s 5 d8d i) 25 5l
T6 o0 BB I SR 9 Y 431k FUE BY . Wolbachia
5 SRR A] 1 27 A O 28 S V] ST 5 2 R SRR 2 )
RS, HE— B HESN Wolbachia 5 HAbAE A0 .3
TRIIRIRSE

(1]

[5]

[8]

[10]

[12]

5 £ 3 #k(References)

Hertig M, Wolbach SB. Studies on Rickettsia-like micro-

organisms in insects [ J]. J Med Res, 1924, 44 (3). 329
-374.

Hertig M. The Rickettsia, Wolbachia pipieniis ( gen. et sp. n. )
and associated inclusions of the mosquito, Culex pipiens[]].
Parasitology, 1936, 28(4) ; 453 —486.

Serbus LR, Casper-Lindley C, Landmann F, et al. The genetics
and cell biology of Wolbachia-host interactions [ J]. Annu Rev
Genet, 2008, 42 683 —-707.

Werren JH, Baldo L, Clark ME. Wolbachia: master
manipulators of invertebrate biology [ J]. Nat Rev Microbiol,
2008, 6(10): 741 -751.

Fast EM, Toomey ME, Panaram K, et al. Wolbachia enhance
Drosophila stem cell proliferation and target the germline stem cell
niche [ J]. Science, 2011, 334(6058) : 990 —902.

Maistrenko OM, Serga SV, Vaiserman AM, et al. Longevity-

modulating effects of symbiosis:

Biogerontology, 2016, 17(5 -6) .

insights from  Drosophila-
Wolbachia interaction [ J].
785 - 803.

Peng Y, Wang Y.
olfactory response of Drosophila [ J]. Sci Bull, 2009, 54 (8):
1369 - 1375.

Rances E, Ye YH, Woolfit M, et al. The relative importance of

Infection of Wolbachia may improve the

innate immune priming in  Wolbachia-mediated ~ dengue

interference [ J]. PLoS Pathog, 2012, 8(2) : e1002548.
Hoffmann AA, Montgomery BL, Popovici J, et al. Successful
establishment of Wolbachia in Aedes populations to suppress
dengue transmission [ J]. Nature, 2011, 476 (7361 ). 454
—-457.
Zhao DX, Zhang XF,

Chen DS, et al. Wolbachia-host

interactions; host mating patterns affect Wolbachia density
dynamics [ J]. PLoS One, 2013, 8(6) : e66373.

Weinert LA, Araujo-Jnr EV, Ahmed MZ, et al. The incidence
of bacterial endosymbionts in terrestrial arthropods [ J]. Proc
Biol Sci, 2015, 282(1807) ; 20150249.

Hoffmann AA, Turelli M, Simmons G. Unidirectional
incompatibility between populations of Drosophila simulans [ J].
Evolution, 1986, 40(4) : 692 —701.

Min KT and Benzer S. Wolbachia, normally a symbiont of
Drosophila, can be virulent, causing degeneration and early

death [ J]. Proce Nat Acad Sci U S A, 1997, 94(20) ;. 10792

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

[28]

-10796.
Richardson MF, Weinert LA, Welch JJ, et al. Population
genomics of the Wolbachia endosymbiont in Drosophila

melanogaster [ J]. PLoS Genetics, 2012, 8(12) : e1003129.
Siozios S, Cestaro A, Kaur R, et al. Draft genome sequence of
the Wolbachia endosymbiont of Drosophila suzukii[ J]. Genome
Announc, 2013, 1(1): 327 —329.

Kriesner P, Conner WR, Weeks AR, et al.

Persistence of a

Wolbachia infection frequency cline in Drosophila melanogaster

and the possible role of reproductive dormancy [ J]. Evolution,
2016, 70(5) : 979 —997.
TH, £, M, S 8 R RO B A [F] 3 o

Wolbachia fIKTINAM ARG AT 00T (1], R H 4, 2013, 56
(3):323-328.

Yu Y, Wang J, Tao YL, et al. Detection and phylogenetic
analysis of Wolbachia in different geographical populations of
Drosophila suzukii ( Diptera: Drosophilidae) [ J]. Acta Entomol
Sin, 2013, 56(3) : 323 -328.

RERIR, B, EER, F FRE = b X E R
Wolbachia (YRG0 K T XK F RIS fa EATH MW J]. Rt
4%, 2014, 57(2) : 176 - 186.

Xiong EJ, Zheng Y, Wang YF, et al. Phylogenetic analysis of
Wolbachia in Drosophila melanogaster from three regions in China
and their effects on host reproduction [ J]. Acta Entomol Sin,
2014, 57(2): 176 - 186.

Strunov A, Kiseleva E and Gottlieb Y. Spatial and temporal
distribution of pathogenic Wolbachia strain wMelPop in Drosophila
melanogaster central nervous system under different temperature
conditions[ J]. J Invertebr Pathol, 2013, 114 22 -30.
Frydman HM, Li JM, Robson DN, et al. Somatic stem cell niche
tropism in Wolbachia [ J]. Nature, 2006, 441 (7092) . 509
-512.

Hoffmann AA, Turelli M, Harshman L. Factors affecting the
distribution of cytoplasmic incompatibility in Drosophila simulans
[J]. Genetics, 1990, 126(4) . 933 -948.

Newton IL, Savytskyy O, Sheehan KB. Wolbachia utilize host
Drosophila
melanogaster [ J]. PLoS Pathogens, 2015, 11(4) ; e1004798.
Werren JH, Windsor D, Guo L. Distribution of Wolbachia among
Neotropical Arthropods[ J]. Proc Royal Soc B: Biol Sci, 1995,
262(1364) . 197 -204.

Bennett GM, Pantoja NA, O’ grady PM. Diversity and

actin  for efficient maternal transmission in

phylogenetic relationships of Wolbachia in Drosophila and other
native Hawaiian Insects [ J]. Fly, 2012, 6(4) ; 273 -283.
Charlat S, Mercot H. Did Wolbachia cross the border? [J].
Trends Ecol Evol, 2001, 16(10) ; 540 —541.

Faria VG, Paulo TF, Sucena E. Testing cannibalism as a
mechanism for horizontal transmission of Wolbachia in Drosophila
[J]. Symbiosis, 2016, 68(1 -3) . 79 - 85.

Narasimha S, Kawecki TJ.

Vijendravarma RK, Predatory

cannibalism in Drosophila melanogaster larvae [ J ]. Nat

Commun, 2013, 4. 1789.
Brown AN, Lloyd VK. Evidence for horizontal transfer of



258

P E SIS 2R AR 2018 4E 4 A5 26 55 2 ] Acta Lab Anim Sci Sin, April 2018, Vol. 26. No. 2

[29]

[30]

[32]

[33]

[35]

[41]

[42]

[43]

Wolbachia by a Drosophila mite [ ]J].
66(3): 301 =311.

Awrahman ZA, Crespigny FC, Wedell N.
Wolbachia ,

Exp Appl Acarol, 2015,

The impact of
male age and mating history on cytoplasmic
incompatibility and sperm transfer in Drosophila simulans [J]. J
Evolut Biol, 2014, 27(1): 1 —-10.
Yuan LL, Chen X, Zong Q, et al. Quantitative proteomic
analyses of molecular mechanisms associated with cytoplasmic
incompatibility in Drosophila melanogaster induced by Wolbachia
[J]. J Proteome Res, 2015, 14(9) : 3835 —3847.

Poinsot D, Charlat S, Mercot H. On the mechanism of
Wolbachia-induced cytoplasmic incompatibility; confronting the
models with the facts [ J]. BioEssays, 2003, 25 (3): 259
-265.
Richardson KM, et al.

Schiffer M, Griffin PC, Tropical

Drosophila  pandora  carry ~ Wolbachia  infections — causing

cytoplasmic incompatibility or male killing [ J]. Evolution,
2016, 70(8) : 1791 - 1802.

Cooper BS, Ginsberg PS, Turelli M, et al. Wolbachia in the
Drosophila yakuba complex: Pervasive frequency variation and
weak cytoplasmic incompatibility, but no apparent effect on
reproductive isolation [ J ]. Genetics, 2017, 205 (1) 333
-351.

Clark ME, Heath BD, Anderson CL, et al. Induced paternal
efects mimic cytoplasmic incompatibility in Drosophila [ J].
Genetics, 2006, 173(2) ; 727 - 734.

Xi Z, Gavotte L, Xie Y, et al. Genome-wide analysis of the
interaction between the endosymbiotic bacterium Wolbachia and
its Drosophila host [ J]. BMC Genomics, 2008, 9 1.

Dyer KA,

Jaenike J. Evolutionarily stable infection by a

malekilling endosymbiont in Drosophila innubila: molecular
evidence from the host and parasite genomes [ J]. Genetics,
2004, 168(3) : 1443 - 1455.

Engelstidter J, Hurst GD. The ecology and evolution of microbes
that manipulate host reproduction [ J]. Annu Rev Ecol Evol
Systemat, 2009, 40. 127 —149.

Jaenike J. Spontaneous emergence of a new Wolbachia phenotype
[J]. Evolution, 2007, 61(9) : 2244 —2252.

Hurst GD and Majerus ME. Why do maternally inherited
microorganisms kill males? [ J]. Heredity, 1993, 71 81 -95.
Unckless RL, Jaenike J. Maintenance of a male-killing
Wolbachia in Drosophila innubila by male-killing dependent and
male-killing independent mechanisms [ J]. Evolution, 2012, 66
(3): 678 —689.

Charlat S, Reuter M, Dyson EA, et al. Male-killing bacteria
trigger a cycle of increasing male fatigue and female promiscuity
[J]. Curr Biol, 2007, 17 273 -277.

Riparbelli MG, Giordano R, Ueyama M, et al. Wolbachia-
mediated male killing is associated with defective chromatin
remodeling [ J]. PLoS One, 2012, 7(1) : €30045.

Zug R, Hammerstein P. Bad guys turned nice? A critical

assessment of Wolbachia mutualisms in arthropod hosts [ J]. Biol

Rev Cambridge Philosoph Soc, 2015, 90(1): 89 —111.

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

Poinsot D, Mer¢ot H. Wolbachia infection in Drosophila simulans
does the female host bear a physiological cost [ J]. Evolution,
1997, 51(1): 180 - 186.

Hamm CA, Begun DJ, Vo A, et al. Wolbachia do not live by
infection polymorphism in

Mol Ecol, 2014,

reproductive manipulation alone ;
Drosophila suzukii and D. subpulchrella [J].
23(19) . 4871 —-4885.

Mazzetto ¥, Gonella E, Alma A. Wolbachia infection affects
female fecundity in Drosophila suzukii [ J]. Bull Insectol, 2015,
68(1): 153 - 157.
Charlat S, Ballard JW, Mercot H. What maintains
noncytoplasmic incompatibility inducing Wolbachia in their hosts ;
a case study from a natural Drosophila yakuba population [ J]. J
Evolut Biol, 2004, 17(2) . 322 -330.

Serga S, Maistrenko O, Rozhok A, et al. Fecundity as one of
possible factors contributing to the dominance of the wMel
genotype of Wolbachia in natural populations of Drosophila
melanogaster [ J]. Symbiosis, 2014, 63(1); 11 -17.

Chrostek E, Teixeira L. Mutualism breakdown by amplification of
Wolbachia genes [ J]. Plos Biol, 2015, 13(2): 1 -22.

K, AR, BERAE, 5. LR Wolbachia BN T
BRI [J]. WAL i (A AR ), 2017, 39
(2): 195 -198.

Qi L, Yun YL, Li CC, et al. The effects of Wolbachia infection
on the fitness of Drosophila melanogaster [ J]. J Hubei Univ
(Nat Sci), 2017, 39(2) : 195 —198.
Cattel J, Martinez J, Jiggins F, et al. Wolbachia-mediated
protection against viruses in the invasive pest Drosophila suzukii
[J]. Insect Mol Biol, 2016, 25(5) : 595 - 603.

Hedges LM, Brownlie JC, O'Neill SL, et al. Wolbachia and
virus protection in insects [ J]. Sci, 2008, 322(5902) ; 702.
Osborne SE, Tturbe-Ormaetxe I, Brownlie JC, et al. Antiviral
protection and the importance of Wolbachia density and tissue
tropism in Drosophila simulans [J]. Appl Environ Microbiol,
2012, 78(19) : 6922 -6929.

Shokal U, Yadav S, Atri J, et al. Effects of co-occurring
Wolbachia and Spiroplasma endosymbionts on the Drosophila
immune response against insect pathogenic and non-pathogenic
bacteria[ J]. BMC Microbiol, 2016, 16 16.

Brownlie JC, Cass BN, Riegler M, et al. Evidence for metabolic
provisioning by a common invertebrate endosymbiont, Wolbachia
pipientis, during periods of nutritional stress [ J ]. PloS
Pathogens, 2009, 5(4) : e1000368.

Ponton F, Wilson K, Holmes A, et al. Macronutrients mediate
the functional relationship between Drosophila and Wolbachia
[J]. Proc Biol Sci, 2015, 282(1800) : 20142029.

Newton IL, Sheehan KB. Passage of Wolbachia pipientis through
mutant Drosophila melanogaster induces phenotypic and genomic
changes [ J]. Appl Environ Microbiol, 2015, 81 (3): 1032
-1037.

[WFEHHEA] 2017 -10-16



